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1 Zusammenfassung 

Im Windpark Grevenbroich werden derzeit neun Windenergieanlagen (WEA) vom Typ AN 
Bonus 1 MW/54, vier WEA vom Typ Tacke TW 600, eine WEA vom Typ Enercon E 82 und 
eine WEA vom Typ Vestas V-90 betrieben. Im Rahmen eines geplanten Repowering sollen 
die neun WEA vom Typ AN Bonus 1 MW/54 sowie die vier WEA vom Typ Tacke TW 600 
abgebaut und durch fünf WEA vom Typ GE 2.5-120 mit einer Nabenhöhe von 120 m ersetzt 
werden. 
 
Im Rahmen des Planverfahrens soll anhand einer Schattenwurfprognose die astronomisch 
maximal mögliche jährliche und tägliche Beschattungsdauer für die geplanten und vorhan-
denen Windenergieanlagen ermittelt und gemäß der WEA-Schattenwurf-Hinweise des LAI 
/4/ beurteilt werden. Für die Genehmigung wird ein Nachweis gefordert, dass durch den zu 
erwartenden Schattenwurf der geplanten und vorhandenen WEA die Anforderungen der 
WEA-Schattenwurf-Hinweise des Länderausschusses für Immissionsschutz /4/ bei den 
nächstgelegenen Wohnhäusern eingehalten werden. 
 
Insgesamt wurden für die Berechnung der astronomisch maximal möglichen Beschattungs-
dauer 27 Immissionsorte in der Umgebung des Windparks festgesetzt. Die 
Berechnungsergebnisse sind detailliert in Abschnitt 8.2 des Berichtes dargestellt. 
 
Die Berechnungen ergaben, dass die zulässige Beschattungsdauer pro Jahr an den Immis-
sionsorten IO 1 bis IO 3, IO 5, IO 10 bis IO 13, IO 16 bis IO 23 und IO 27 bis IO 30 
überschritten wird. Die geplanten WEA müssen daher so abgeschaltet werden, dass an den 
Immissionsorten IO 1 bis IO 3, IO 5, IO 10 bis IO 13, IO 16 bis IO 23 und IO 27 bis IO 30, 
sowie an den benachbarten Wohnhäusern die zulässige Beschattungsdauer von 30 Stunden 
pro Jahr unter Berücksichtigung der Vorbelastung eingehalten wird. 
 
Die zulässige Beschattungsdauer pro Tag wird an den Immissionsorten IO 1 bis IO 3, IO 5, 
IO 10, IO 12 bis IO 13, IO 17, IO 19 bis IO 23 und IO 28 bis IO 30 überschritten. Die geplan-
ten WEA müssen daher so abgeschaltet werden, dass an den Immissionsorten IO 1 bis IO 
3, IO 5, IO 10, IO 12 bis IO 13, IO 17, IO 19 bis IO 23 und IO 28 bis IO 30 sowie an den be-
nachbarten Wohnhäusern die zulässige Beschattungsdauer von 30 Minuten pro Tag unter 
Berücksichtigung der Vorbelastung eingehalten wird. 
 
Einzelheiten zu den betreffenden Kalendertagen und den Beschattungsanteilen der geplan-
ten WEA sind den tabellarischen Beschattungskalendern in den Anlagen 2 bis 4 zu 
entnehmen. Hinweise für den Einbau einer Abschaltvorrichtung werden in Abschnitt 9 gege-
ben. 
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2 Ausgangslage und Zielsetzung 

Im Windpark Grevenbroich werden derzeit neun Windenergieanlagen (WEA) vom Typ AN 
Bonus 1 MW/54, vier WEA vom Typ Tacke TW 600, eine WEA vom Typ Enercon E 82 und 
eine WEA vom Typ Vestas V-90 betrieben. Im Rahmen eines geplanten Repowering sollen 
die neun WEA vom Typ AN Bonus 1 MW/54 sowie die vier WEA vom Typ Tacke TW 600 
abgebaut und durch fünf WEA vom Typ GE 2.5-120 mit einer Nabenhöhe von 120 m ersetzt 
werden. 
 
Im Rahmen des Planverfahrens soll anhand einer Schattenwurfprognose die astronomisch 
maximal mögliche jährliche und tägliche Beschattungsdauer für die geplanten und vorhan-
denen Windenergieanlagen ermittelt und gemäß der WEA-Schattenwurf-Hinweise des LAI 
/4/ beurteilt werden. Für die Genehmigung wird ein Nachweis gefordert, dass durch den zu 
erwartenden Schattenwurf der geplanten und vorhandenen WEA die Anforderungen der 
WEA-Schattenwurf-Hinweise des Länderausschusses für Immissionsschutz /4/ bei den 
nächstgelegenen Wohnhäusern eingehalten werden. 

3 Angewandte Vorschriften, Normen, Richtlinien 

Grundlage für die Ausarbeitung sind u. a. die folgenden Vorschriften und Richtlinien: 

/1/ Bundes-Immissionsschutzgesetz (BImSchG), 1. Gesetz zum Schutz vor schädlichen 
Umwelteinwirkungen durch Luftverunreinigungen, Geräusche, Erschütterungen und 
ähnliche Vorgänge, Fassung vom 26.09.2002, Bundesgesetzblatt I S. 3830, 2002, 

/2/ VDI 3789 Blatt 2: Umweltmeteorologie - Wechselwirkungen zwischen Atmosphäre 
und Oberflächen, Berechnung der kurz- und langwelligen Strahlung, Düsseldorf, 
10/1994, 

/3/ DIN 5034-2: Tageslicht in Innenräumen – Grundlagen, Beuth-Verlag, 02/1985. 

Weitere verwendete Unterlagen: 

/4/ Länderausschuss für Immissionsschutz: Hinweise zur Ermittlung und Beurteilung der 
optischen Immissionen von Windenergieanlagen, Beschlüsse der 103. Sitzung des 
LAI vom Mai 2002, 

/5/ Freund, Hans-Dieter: Einflüsse der Lufttrübung, der Sonnenausdehnung und der Flü-
gelform auf den Schattenwurf von Windenergieanlagen, Forschungsbericht zur 
Umwelttechnik, FH Kiel, Januar 2002, 

/6/ Freund, Hans-Dieter: Die Reichweite des Schattenwurfs von Windkraftanlagen, Um-
weltforschungsdatenbank UFORDAT, Juni 1999, 
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/7/ J. Pohl, F. Faul, R. Mausfeld: Belästigung durch periodischen Schattenwurf von Wind-
energieanlagen, Feldstudie, Institut für Psychologie der Christian-Albrechts-Universität 
zu Kiel, 31.07.1999, 

/8/ J. Pohl, F. Faul, R. Mausfeld: Belästigung durch periodischen Schattenwurf von Wind-
energieanlagen, Laborstudie, Institut für Psychologie der Christian-Albrechts-
Universität zu Kiel, 15.05.2000. 

4 Örtliche Gegebenheiten 

Die Standorte für die geplanten WEA befinden sich auf der Abraumhalde „Vollrather Höhe“. 
Nördlich der Halde befinden sich die Stadtteile Neuenhausen und Südstadt der Stadt Gre-
venbroich. Östlich der Halde befindet sich der Stadtteil Allrath. Östlich der Halde verläuft die 
Bundesstraße B59. Dahinter befinden sich das Betriebsgelände der Fa. Hydro Aluminium 
Rolled Products GmbH sowie die daran nordwestlich angrenzenden Betriebe (nachfolgend 
Erftwerk genannt), wie z. B. die Firmen Tokai Erftcarbon GmbH, Hydro Aluminium High Puri-
ty GmbH und Aleris Recycling GmbH. Südwestlich der Halde liegt das Kraftwerk 
Frimmersdorf. Das Kraftwert Neurath befindet sich süd-südöstlich der Vollrather Höhe. Um-
liegend um die Vollrather Höhe befinden sich in näherer Umgebung vereinzelte Hofstellen 
und die o. g. Stadtteile mit geschlossener Wohnbebauung. Zwischen der Vollrather Höhe 
und den relevanten Wohnhäusern existiert ein Höhenunterschied zwischen ca. 60 bis ca. 
100 m. Die Topographie wurde bei den Berechnungen durch ein digitales Höhenmodell be-
rücksichtigt. 
 
Einen genauen Überblick über die örtlichen Gegebenheiten vermittelt der Lageplan im An-
hang des Berichtes. 

5 Grundlagen zur Beurteilung der optischen Immissionen 

Gemäß den Hinweisen zur Ermittlung und Beurteilung der optischen Immissionen von Wind-
energieanlagen des Länderausschusses für Immissionsschutz /4/ ist für die maßgeblichen 
Immissionsorte eine Bezugshöhe von 2 m über Erdboden zu berücksichtigen. Unter Nr. 4.1, 
Auflagen und Minderungsmaßnahmen, Schattenwurf /4/ wird weiterhin darauf hingewiesen, 
dass bei der Festlegung der genauen Abschaltzeiten die räumliche Ausdehnung am Immis-
sionsort (z. B. Fenster- oder Balkonfläche) zu berücksichtigen ist. Bei Innenräumen ist die 
Bezugshöhe die Fenstermitte. Bei Außenflächen beträgt die Bezugshöhe 2 m über Boden.  
 
Maßgebliche Immissionsorte im Sinne der WEA-Schattenwurf-Hinweise /4/ sind 
 
a) schutzwürdige Räume, die als 

• Wohnräume, einschließlich Wohndielen 
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• Schlafräume, einschließlich Übernachtungsräume in Beherbergungsstätten und Bet-
tenräume in Krankenhäusern und Sanatorien 

• Unterrichtsräume in Schulen, Hochschulen und ähnlichen Einrichtungen 
• Büroräume, Praxisräume, Arbeitsräume, Schulungsräume und ähnliche Arbeitsräume 

genutzt werden. 
 
Direkt an Gebäuden beginnende Außenflächen (z. B. Terrassen und Balkone) sind schutz-
würdigen Räumen tagsüber zwischen 6:00 - 22:00 Uhr gleichgestellt. 
 
b) unbebaute Flächen in einer Bezugshöhe von 2 m über Grund an dem am stärksten be-

troffenen Rand der Flächen, auf denen nach Bau- und Planungsrecht Gebäude mit 
schutzwürdigen Räumen zulässig sind. 

 
Die Immissionsrichtwerte der WEA-Schattenwurf-Hinweise /4/ für die astronomisch maximal 
mögliche Beschattungsdauer betragen: 
 

• 30 Stunden pro Kalenderjahr und 
• 30 Minuten pro Tag. 

6 Immissionsorte 

Unter Berücksichtigung der örtlichen Gegebenheiten wurden folgende maßgebliche Immis-
sionsorte für die Beurteilung der optischen Immissionen, verursacht durch das geplante 
Vorhaben, festgesetzt: 
 

Tabelle 1 Immissionsorte 

Koordinaten GK Bessel / Zone2 
Immissionsort Lage / Adresse 

Rechtswert in m Hochwert in m 

IO 1 Nelkenweg 8 oder 10 2.541.934 5.659.696 

IO 2 von Stauffenbergstr. 41 2.542.636 5.660.231 

IO 3 Neurather Str. 117 2.543.698 5.658.391 

IO 4 Hof Krahwinkel 2.543.513 5.657.481 

IO 5 Willibrordusstr. 76 2.541.515 5.659.096 

IO 6 Kleinfelder Hof 2.540.919 5.658.997 

IO 7 Am Welchenberg 3 2.540.969 5.659.138 

IO 8 Karl-Goerdeler Weg 2.542.677 5.660.463 

IO 9 Erich-Klausener-Str. 2 2.542.178 5.660.435 
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Koordinaten GK Bessel / Zone2 
Immissionsort Lage / Adresse 

Rechtswert in m Hochwert in m 

IO 9a Geschwister-Scholl-Str. 1 2.542.311 5.660.481 

IO 10 Am Kruchenhof 56 2.543.999 5.659.405 

IO 11 Ahornstr. 5 2.541.696 5.659.849 

IO 12 Am Siefweg 20 2.541.829 5.659.947 

IO 13 Am Kruchenhof 13/14 2.544.009 5.659.590 

IO 14 An der Hülle 16 2.542.838 5.660.907 

IO 16 Walther-Rathenau-Str. 1 2.542.228 5.660.236 

IO 17 Kolpingstr. 66 2.542.455 5.660.230 

IO 18 Karl-Arnold-Str. 32 2.541.984 5.660.251 

IO 19 Sanddornweg 63 2.541.994 5.659.817 

IO 21 Asternweg 2 2.541.821 5.659.532 

IO 22 Fliederstr. 4 2.541.863 5.659.581 

IO 23 Damaschkestr. 57 2.541.538 5.659.233 

IO 26 Welchenberger Str. 50 2.541.903 5.656.805 

IO 27 Neurather Str. 62/64 2.543.820 5.658.647 

IO 28 Im Kamp 12 2.543.876 5.659.140 

IO 29 Kirchhofstr. 23 2.543.828 5.659.476 

IO 30 IO WA B-Plan G 204 2.541.733 5.659.440 

 
Für alle Immissionsorte wurde eine Höhe von 2 m über GOK angesetzt. Bei den Berechnun-
gen wurde für die Rezeptoren der so genannte „Gewächshaus-Modus“ berücksichtigt, womit 
die Schattenrezeptoren Beschattungen aus allen Richtungen empfangen. Dadurch sind die 
Rezeptoren unabhängig von der tatsächlichen Ausrichtung der Fenster. Die genaue Lage 
der Immissionsorte kann dem Lageplan in Anlage 1 des Berichtes entnommen werden. 
 
In den Schattenkarten der Anlagen 2 - 4 sind die durch die geplanten WEA astronomisch 
maximal mögliche Beschattungsdauer von mindestens 30 Stunden pro Jahr durch eine 
blaue Fläche und die Beschattungsdauer von mindestens 30 Minuten pro Tag durch eine 
rote Iso-Schattenlinie dargestellt. Anhand dieser Karten wurden die Wohnhäuser innerhalb, 
bzw. in unmittelbarer Nähe der Einwirkungsbereiche als maßgebliche Immissionsorte einge-
stuft. Bei einer Ansammlung von mehreren Wohnhäusern wurden exemplarisch 
Immissionsorte gewählt, um die Datenmenge zu begrenzen. 
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7 Windenergieanlagen 

7.1 Vorbelastung 

Die den Berechnungen zu Grunde gelegten Windenergieanlagen für die Vorbelastung sind 
mit ihren Koordinaten in Anlage 2 des Berichtes dargestellt. Die Lage der Standorte kann 
auch dem Lageplan in Anlage 1 entnommen werden. In der folgenden Tabelle sind die für 
die Schattenwurfberechnungen verwendeten Eingabeparameter der relevanten Windener-
gieanlagen eingetragen: 
 

Tabelle 2  Eingabeparameter für die vorhandenen Windenergieanlagen 

Anlage Rotor-ø Nabenhöhe 
Maximale  
Blatttiefe 

Blatttiefe bei  
90 % Radius 

E-82 2,3MW-7 82 m 108,4 m 3,58 m 1,13 m 

V 90 GS-8 90 m 105,0 m 3,51 m 0,92 m 

 
Die Blatttiefen der WEA vom Typ Enercon E 82 und der Vestas V90 stammen aus der Da-
tenbank der Berechnungssoftware WindPRO. Aus der mittleren Blatttiefe ermittelt die 
Software den relevanten Beschattungsbereich der Windenergieanlagen. 

7.2 Zusatzbelastung 

Die den Berechnungen zu Grunde gelegten Windenergieanlagen für die Zusatzbelastung 
sind mit ihren Koordinaten in Anlage 3 des Berichtes dargestellt. Die Lage der Windenergie-
anlagen kann auch dem Lageplan in Anlage 1 entnommen werden. In der folgenden Tabelle 
sind die für die Schattenwurfberechnungen verwendeten Eingabeparameter der Windener-
gieanlagen eingetragen: 
 

Tabelle 3 Eingabeparameter für die geplanten Windenergieanlagen 

Anlage Rotor-ø Nabenhöhe 
Maximale  
Blatttiefe 

Blatttiefe bei  
90 % Radius 

GE 2.5-120 120 m 120 m  3,98 m 1,08 m 

 
Die Blatttiefen der geplanten Windenergieanlagen stammen aus der Datenbank der Berech-
nungssoftware WindPRO. Aus der mittleren Blatttiefe ermittelt die Software den relevanten 
Beschattungsbereich der Windenergieanlagen. 



13-127-GK-02  T&H Ingenieure GmbH 
 
 
 

 

Seite 9 von 13 

8 Ermittlung und Beurteilung der Schattenwurfimmissionen 

8.1 Berechnungsmodell 

Die Berechnungen der Schattenwurfimmissionen wurden mit dem Programm WindPRO, 
Modul SHADOW, in der Version 3.0.578 für das Referenzjahr 2015 durchgeführt. Zur Ermitt-
lung der Schattenwurfimmissionen wird vom Berechnungsprogramm ein Modell verwendet, 
bei dem die Sonne als punktförmige Quelle und die von den Rotorblättern überstrichene 
Fläche als Kreisfläche definiert ist. Weitere maßgebliche Berechnungsparameter sind die 
Nabenhöhe und der Rotordurchmesser der WEA sowie die Koordinaten inkl. der geografi-
schen Höhe der WEA und der Immissionspunkte, an denen Schattenrezeptoren angeordnet 
sind. 
 
Der Tages- und Jahresverlauf der Sonne wird vom Programm unter Einbeziehung der Erdro-
tation, der Neigung der Erdachse, der elliptischen Laufbahn der Erde, der geographischen 
und zeitlichen Daten des Standortes und der geringfügig unterschiedlichen Dauer eines Ta-
ges simuliert. Der Gang des Schattens jedes WEA-Rotors wird in 2 Minuten-Schritten über 
ein Jahr berechnet. Sobald einer der Schattenrezeptoren innerhalb eines Rotorschattens 
liegt, wird die Zeitdauer dieses Ergebnisses gespeichert. 
 
Das Gebiet um eine WEA, in dem eine relevante Beschattung auftreten kann, wird als Be-
schattungsbereich der Windenergieanlage bezeichnet. Zur Ermittlung des 
Beschattungsbereiches wird das sogenannte 20 %-Verdeckungskriterium herangezogen. 
Dabei ergibt sich der zu prüfende Bereich aus dem Abstand zur WEA, in welchem die Son-
nenfläche gerade zu 20 % durch ein Rotorblatt verdeckt wird. Da die Blatttiefe nicht über den 
gesamten Flügel konstant ist, sondern zur Rotorblattspitze hin abnimmt, wird ersatzweise ein 
rechteckiges Rotorblatt mit folgender mittlerer Blatttiefe ermittelt: 
 
Mittlere Blatttiefe = ½ * (max. Blatttiefe + min. Blatttiefe bei 90 % Radius) 
 
Innerhalb der Berechnungen wird der astronomisch maximal mögliche Schattenwurf ermit-
telt. Vorausgesetzt wird ständiger Sonnenschein bei allzeit wolkenfreiem Himmel, sowie ein 
permanenter Betrieb der WEA (100 % Verfügbarkeit). Die Rotorfläche steht zudem immer 
senkrecht zur Sonneneinfallsrichtung, die tatsächlich auftretende Windrichtung bleibt somit 
unberücksichtigt. 

8.2 Ergebnisse und Beurteilung 

Unter Berücksichtigung der in Abschnitt 7 dargestellten Emissionsansätze berechnen sich 
folgende Beschattungsdauern, verursacht durch die Vorbelastung (VB), Zusatzbelastung 
(ZB) und Gesamtbelastung (GB): 
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Tabelle 4 berechnete Beschattungsdauer in Stunden pro Jahr (aufgerundet) 

berechnete Beschattungsdauer in Stunden pro Jahr Immissions- 
ort VB ZB GB 

zulässige astronomisch maximal 
mögliche Beschattungsdauer in 

Stunden pro Jahr 

IO 1 0 60 60 30 

IO 2 0 39 39 30 

IO 3 6 45 51 30 

IO 4 0 0 0 30 

IO 5 8 41 48 30 

IO 6 5 7 12 30 

IO 7 7 7 13 30 

IO 8 0 5 5 30 

IO 9 0 23 23 30 

IO 9a 0 20 20 30 

IO 10 0 47 47 30 

IO 11 0 43 43 30 

IO 12 0 63 63 30 

IO 13 0 40 40 30 

IO 14 0 0 0 30 

IO 16 0 33 33 30 

IO 17 0 39 39 30 

IO 18 0 32 32 30 

IO 19 0 67 67 30 

IO 21 16 46 61 30 

IO 22 11 49 59 30 

IO 23 7 41 48 30 

IO 26 0 0 0 30 

IO 27 0 46 46 30 

IO 28 0 78 78 30 

IO 29 0 58 58 30 

IO 30 12 46 57 30 

Fettdruck: Überschreitung der zulässigen Beschattungsdauer 
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Tabelle 5 berechnete Beschattungsdauer in Minuten pro Tag 

berechnete Beschattungsdauer in Minuten pro Tag Immissions- 
ort VB ZB GB 

zulässige astronomisch maximal 
mögliche Beschattungsdauer in 

Minuten pro Tag 

IO 1 0 34 34 30 

IO 2 0 40 40 30 

IO 3 17 35 35 30 

IO 4 0 0 0 30 

IO 5 20 57 57 30 

IO 6 15 19 19 30 

IO 7 16 20 20 30 

IO 8 0 15 15 30 

IO 9 0 24 24 30 

IO 9a 0 25 25 30 

IO 10 0 61 61 30 

IO 11 0 29 29 30 

IO 12 0 45 45 30 

IO 13 0 44 44 30 

IO 14 0 0 0 30 

IO 16 0 27 27 30 

IO 17 0 31 31 30 

IO 18 0 23 23 30 

IO 19 0 34 34 30 

IO 21 20 40 40 30 

IO 22 19 36 36 30 

IO 23 19 60 60 30 

IO 26 0 0 0 30 

IO 27 0 30 30 30 

IO 28 0 52 52 30 

IO 29 0 56 56 30 

IO 30 20 46 46 30 

Fettdruck: Überschreitung der zulässigen Beschattungsdauer 
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Die Berechnungen ergaben, dass die maximal zulässige Beschattungsdauer pro Jahr an 
den Immissionsorten IO 1 bis IO 3, IO 5, IO 10 bis IO 13, IO 16 bis IO 23 und IO 27 bis IO 
30 überschritten wird. Die Überschreitungen resultieren aus der Zusatzbelastung. An den 
übrigen Immissionsorten wird die zulässige Beschattungsdauer pro Jahr unterschritten. 
 
Weiterhin ergaben die Berechnungen, dass die maximal zulässige Beschattungsdauer von 
30 Minuten pro Tag (0 bis 24 Uhr) an den Immissionsorten IO 1 bis IO 3, IO 5, IO 10, IO 12 
bis IO 13, IO 17, IO 19 bis IO 23 und IO 28 bis IO 30 überschritten wird. Die Überschreitun-
gen resultieren aus der Zusatzbelastung. An den übrigen Immissionsorten wird die zulässige 
Beschattungsdauer von 30 Minuten pro Tag unterschritten bzw. eingehalten. 
 
Da die durch die Vorbelastung und die Zusatzbelastung verursachte maximale Beschat-
tungsdauer in der Regel nicht an den gleichen Tagen auftritt, ergibt sich die maximale 
Beschattungsdauer durch die Gesamtbelastung nicht durch Addition der Vor- und Zusatzbe-
lastung. 
 
Gemäß den WEA-Schattenwurf-Hinweisen /4/ sind direkt an Gebäuden beginnende Außen-
flächen (z. B. Terrassen und Balkone) schutzwürdigen Räume tagsüber zwischen 6 - 22 Uhr 
gleichgestellt. Im hausnahen Außenbereich sind in der Regel keine schattenwurfrelevanten 
Unterschiede im Vergleich mit den in Tabelle 4 und Tabelle 5 berechneten Werten zu erwar-
ten. Auf eine gesonderte Betrachtung wurde daher verzichtet. 

9 Qualität der Ergebnisse 

Das Berechnungsverfahren der WEA-Schattenwurf-Hinweise /4/ legt generell die für den 
Schattenwurf günstige Mitwindsituation (Wind weht von der Sonne zum Immissionsort) zu 
Grunde. Es wird eine minimale relevante Sonnenhöhe von 3° angenommen. Niedrigere Son-
nenstände gehen nicht in die Berechnung ein, da in diesem Fall selbst an klaren Tagen 
aufgrund der Trübung des Himmels kein relevanter Schattenwurf existiert. Ferner werden 
Einflüsse der Lufttrübung, der Sonnenausdehnung und der Flügelform /5/ nicht berücksich-
tigt. Die Berechnungen beinhalten damit nach sachverständiger Erfahrung ausreichend 
Sicherheit. 

10 Vorschläge zu Minderungsmaßnahmen 

An den Immissionsorten IO 1 bis IO 3, IO 5, IO 10 bis IO 13, IO 16 bis IO 23 und IO 27 bis 
IO 30 wird die zulässige Beschattungsdauer pro Jahr überschritten. Hier müssen die geplan-
ten WEA so abgeschaltet werden, dass an den Immissionsorten IO 1 bis IO 3, IO 5, IO 10 
bis IO 13, IO 16 bis IO 23 und IO 27 bis IO 30, sowie an den benachbarten Wohnhäusern 
die zulässige Beschattungsdauer von 30 Stunden pro Jahr unter Berücksichtigung der Vor-
belastung eingehalten wird. 
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Die zulässige Beschattungsdauer pro Tag wird an den Immissionsorten IO 1 bis IO 3, IO 5, 
IO 10, IO 12 bis IO 13, IO 17, IO 19 bis IO 23 und IO 28 bis IO 30 überschritten. Die geplan-
ten WEA müssen so abgeschaltet werden, dass an den Immissionsorten IO 1 bis IO 3, IO 5, 
IO 10, IO 12 bis IO 13, IO 17, IO 19 bis IO 23 und IO 28 bis IO 30  sowie an den benachbar-
ten Wohnhäusern die zulässige Beschattungsdauer von 30 Minuten pro Tag unter 
Berücksichtigung der Vorbelastung eingehalten wird.  
 
Einzelheiten zu den betreffenden Kalendertagen und den Beschattungsanteilen der geplan-
ten WEA sind dem tabellarischen Beschattungskalender in der Anlagen 4 zu entnehmen.  
 
Gemäß den WEA-Schattenwurf-Hinweisen /4/ tritt Schattenwurf erst bei Bestrahlungs-
stärken von mehr als 120 W/m² auf. Daher sollte die Abschaltvorrichtung mit einer Messung 
der tatsächlichen Bestrahlungsstärke gekoppelt werden. Sofern eine Abschaltautomatik ein-
gesetzt wird, die meteorologische Parameter (z. B. die Intensität des Sonnenlichtes) 
berücksichtigt, muss die tatsächliche Beschattungsdauer gemäß /4/ an jedem Immissionsort 
auf maximal 8 Stunden pro Kalenderjahr begrenzt werden. 
 
Hinweis 
Bei der Festlegung der genauen Abschaltzeiten ist die räumliche Ausdehnung am jeweiligen 
Immissionsort (z. B. Fenster- oder Balkonfläche) zu berücksichtigen. Bei Innenräumen ist die 
Bezugshöhe die Mitte des Fensters, auf Außenflächen beträgt sie 2 m über Oberkante der 
schutzbedürftigen Fläche. 
 

           

Dipl.-Ing. (FH) Markus Tetens  B.Eng. Björn Klefeker 
(geprüft)  (Verfasser)  



Anlage 1 
 

Lageplan mit Immissionsorten und Windenergieanlagen 
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Lizenzierter Anwender:

T&H I ngenieure GmbH 
Bremerhavener Heerstraße 10 
DE-28717 Bremen
+ 49 (0) 421 6989 9314
info@th-ingenieure.de
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Beschreibung:

Schattenwurfgutachten für das
geplante Repowering im Windpark
Grevenbroich

BASI S -
Karte
Berechnung: 
Lageplan

0 250 500 750 1000 m
Karte:  Lageplan1 , Maßstab 1:20.000, Mitte:  GK (3 deg)-DHDN/PD/Bessel (DE 1995 < ± 5m) Zone: 2  Ost:  2.542.483  Nord: 5.659.035

Neue WEA Existierende WEA Schattenrezeptor



Anlage 2 
 

Berechnungsergebnisse Vorbelastung 
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Projekt:
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Beschreibung:

Schattenwurfgutachten für das geplante Repowering im Windpark Grevenbroich
Lizenzierter Anwender:

T&H I ngenieure GmbH 
Bremerhavener Heerstraße 10 
DE-28717 Bremen
+ 49 (0) 421 6989 9314
info@th-ingenieure.de
Berechnet:

27.05.2015 09:17/3.0.578

SHADOW - Hauptergebnis
Berechnung: Vorbelastung
Voraussetzungen für Berechnung des Schattenwurfs
Beschattungsbereich der WEA
Schatten nur relevant, wo Rotorblatt mind. 20%  der Sonne verdeckt
Siehe WEA-Tabelle

Minimale relevante Sonnenhöhe über Horizont 3 °
Tage zwischen Berechnungen 1 Tag(e)
Berechnungszeitsprung 1 Minuten
Die dargestellten Zeiten sind die astronomisch maximal mögliche
Beschattungsdauer, berechnet unter folgenden Annahmen:

Die Sonne scheint täglich von Sonnenauf- bis -untergang
Die Rotorfläche steht immer senkrecht zur Sonneneinfallsrichtung 
Die Windenergieanlage/n ist/ sind immer in Betrieb

Eine WEA wird nicht berücksichtigt, wenn sie von keinem Teil der
Rezeptorfläche aus sichtbar ist. Die Sichtbarkeitsberechnung basiert auf
den folgenden Annahmen:
Verwendete Höhenlinien: Höhenlinien: CONTOURLINE_ONLINEDATA_2.wpo (3)
Hindernisse in Berechnung verwendet
Augenhöhe: 1,5 m
Rasterauflösung: 10,0 m

Alle Koordinatenangaben in
GK (3 deg)-DHDN/PD/Bessel (DE 1995 < ± 5m) Zone: 2

WEA
WEA-Typ Schattendaten

Rechts Hoch Z Beschreibung Aktuell Hersteller Typ Nenn- Rotor- Nabenhöhe Beschatt.- U/min
leistung durchmesser Bereich

[m] [kW] [m] [m] [m] [U/min]
1 2.541.892 5.658.181 163,7 E 82 2,3MW-7 Ja ENERCON E-82 E2-2.300 2.300 82,0 108,4 1.601 18,0
2 2.542.475 5.658.577 158,1 V 90 GS-8 Ja VESTAS V90-2.0 GridStreamer-2.000 2.000 90,0 105,0 1.506 15,2

Schattenrezeptor-Eingabe
Nr. Name Rechts Hoch Z Breite Höhe Höhe Azimutwinkel Neigung des Ausrichtungsmodus

über Grund (von Süd) Fensters
[m] [m] [m] [m] [ ° ] [ ° ]

A IO 1 2.541.934 5.659.696 64,5 1,0 1,0 2,0 0,0 90,0 "Gewächshaus-Modus"
B IO 2 2.542.636 5.660.231 60,0 1,0 1,0 2,0 0,0 90,0 "Gewächshaus-Modus"
C IO 3 2.543.698 5.658.391 79,4 1,0 1,0 2,0 0,0 90,0 "Gewächshaus-Modus"
D IO 4 2.543.513 5.657.481 92,6 1,0 1,0 2,0 0,0 90,0 "Gewächshaus-Modus"
E IO 5 2.541.515 5.659.096 88,4 1,0 1,0 2,0 0,0 90,0 "Gewächshaus-Modus"
F IO 6 2.540.919 5.658.997 60,9 1,0 1,0 2,0 0,0 90,0 "Gewächshaus-Modus"
G IO 7 2.540.969 5.659.138 72,5 1,0 1,0 2,0 0,0 90,0 "Gewächshaus-Modus"
H IO 8 2.542.677 5.660.463 60,0 1,0 1,0 2,0 0,0 90,0 "Gewächshaus-Modus"
I IO 9 2.542.178 5.660.435 60,0 1,0 1,0 2,0 0,0 90,0 "Gewächshaus-Modus"
J IO 9a 2.542.311 5.660.481 60,0 1,0 1,0 2,0 0,0 90,0 "Gewächshaus-Modus"
K IO 10 2.543.999 5.659.405 70,0 1,0 1,0 2,0 0,0 90,0 "Gewächshaus-Modus"
L IO 11 2.541.696 5.659.849 60,0 1,0 1,0 2,0 0,0 90,0 "Gewächshaus-Modus"

M IO 12 2.541.830 5.659.947 60,0 1,0 1,0 2,0 0,0 90,0 "Gewächshaus-Modus"
N IO 13 2.544.009 5.659.590 67,2 1,0 1,0 2,0 0,0 90,0 "Gewächshaus-Modus"
O IO 14 2.542.838 5.660.907 60,0 1,0 1,0 2,0 0,0 90,0 "Gewächshaus-Modus"
P IO 16 2.542.228 5.660.236 60,0 1,0 1,0 2,0 0,0 90,0 "Gewächshaus-Modus"
Q IO 17 2.542.455 5.660.230 60,0 1,0 1,0 2,0 0,0 90,0 "Gewächshaus-Modus"
R IO 18 2.541.984 5.660.251 60,0 1,0 1,0 2,0 0,0 90,0 "Gewächshaus-Modus"
S IO 19 2.541.994 5.659.817 60,0 1,0 1,0 2,0 0,0 90,0 "Gewächshaus-Modus"
T IO 21 2.541.821 5.659.532 68,0 1,0 1,0 2,0 0,0 90,0 "Gewächshaus-Modus"
U IO 22 2.541.863 5.659.581 68,1 1,0 1,0 2,0 0,0 90,0 "Gewächshaus-Modus"
V IO 23 2.541.538 5.659.233 80,0 1,0 1,0 2,0 0,0 90,0 "Gewächshaus-Modus"

W IO 26 2.541.903 5.656.805 81,7 1,0 1,0 2,0 0,0 90,0 "Gewächshaus-Modus"
X IO 27 2.543.820 5.658.647 73,4 1,0 1,0 2,0 0,0 90,0 "Gewächshaus-Modus"
Y IO 28 2.543.876 5.659.140 70,0 1,0 1,0 2,0 0,0 90,0 "Gewächshaus-Modus"
Z IO 29 2.543.828 5.659.476 70,0 1,0 1,0 2,0 0,0 90,0 "Gewächshaus-Modus"

AA IO 30 2.541.733 5.659.440 69,3 1,0 1,0 2,0 0,0 90,0 "Gewächshaus-Modus"
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Projekt:
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Beschreibung:

Schattenwurfgutachten für das geplante Repowering im Windpark Grevenbroich
Lizenzierter Anwender:
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Bremerhavener Heerstraße 10 
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info@th-ingenieure.de
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SHADOW - Hauptergebnis
Berechnung: Vorbelastung

Berechnungsergebnisse
Schattenrezeptor

astron. max. mögl. Beschattungsdauer
Nr. Name Stunden/Jahr Schattentage/a Max.Schatten

Stunden/Tag
[Std/Jahr] [Tage/Jahr] [Std/Tag]

A IO 1 0:00   0 0:00
B IO 2 0:00   0 0:00
C IO 3 5:33  26 0:17
D IO 4 0:00   0 0:00
E IO 5 7:07  35 0:20
F IO 6 4:55  25 0:15
G IO 7 6:19  32 0:16
H IO 8 0:00   0 0:00
I IO 9 0:00   0 0:00
J IO 9a 0:00   0 0:00
K IO 10 0:00   0 0:00
L IO 11 0:00   0 0:00

M IO 12 0:00   0 0:00
N IO 13 0:00   0 0:00
O IO 14 0:00   0 0:00
P IO 16 0:00   0 0:00
Q IO 17 0:00   0 0:00
R IO 18 0:00   0 0:00
S IO 19 0:00   0 0:00
T IO 21 15:49  55 0:20
U IO 22 10:31  41 0:19
V IO 23 6:35  27 0:19

W IO 26 0:00   0 0:00
X IO 27 0:00   0 0:00
Y IO 28 0:00   0 0:00
Z IO 29 0:00   0 0:00

AA IO 30 11:01  44 0:20

Gesamtmenge der max. mögl. Beschattung an Rezeptoren pro WEA
Nr. Name Maximal Erwartet

[Std/Jahr] [Std/Jahr]
1 E 82 2,3MW-7 11:52
2 V 90 GS-8 52:15



windPRO 3.0.578  ©  EMD International A/S, Tel. + 45 96 35 44 44, www.emd.dk, windpro@emd.dk windPRO27.05.2015 09:40 /  3

Projekt:

13-127-GK-02
Beschreibung:

Schattenwurfgutachten für das geplante Repowering im Windpark Grevenbroich
Lizenzierter Anwender:

T&H I ngenieure GmbH 
Bremerhavener Heerstraße 10 
DE-28717 Bremen
+ 49 (0) 421 6989 9314
info@th-ingenieure.de
Berechnet:

27.05.2015 09:17/3.0.578

SHADOW - Kalender
Berechnung: VorbelastungSchattenrezeptor: A - IO 1
Voraussetzungen für Berechnung des Schattenwurfs
Referenzjahr für Kalender 2015
Die dargestellten Zeiten sind die astronomisch maximal mögliche Beschattungsdauer, berechnet unter folgenden Annahmen:
   Die Sonne scheint täglich von Sonnenauf- bis -untergang
   Die Rotorfläche steht immer senkrecht zur Sonneneinfallsrichtung 
   Die Windenergieanlage/n ist/ sind immer in Betrieb

Tabellen-Layout: Die Daten für jeden Tag sind in folgender Matrix wiedergegeben (Sommerzeit wie Bezugsjahr) :

Tag im Monat Sonnenaufgang    (SS:MM) Zeitpunkt (SS:MM) Schattenanfang (WEA mit erstem Schatten)
Sonnenuntergang (SS:MM) Minuten mit Schatten Zeitpunkt (SS:MM) Schattenende (WEA mit letztem Schatten)

| Januar | Februar | März | April | Mai | Juni | Juli | August | September| Oktober | November| Dezember
            

  1 |  08:36 |  08:12 |  07:20 |  07:12 |  06:09 |  05:24 |  05:21 |  05:55 |  06:43 |  07:30 |  07:22 |  08:11
|  16:35 |  17:20 |  18:10 |  20:02 |  20:52 |  21:36 |  21:51 |  21:21 |  20:21 |  19:14 |  17:09 |  16:30

  2 |  08:36 |  08:10 |  07:18 |  07:09 |  06:07 |  05:23 |  05:21 |  05:57 |  06:44 |  07:32 |  07:24 |  08:13
|  16:36 |  17:22 |  18:12 |  20:04 |  20:53 |  21:37 |  21:50 |  21:20 |  20:19 |  19:12 |  17:07 |  16:29

  3 |  08:36 |  08:09 |  07:16 |  07:07 |  06:05 |  05:23 |  05:22 |  05:58 |  06:46 |  07:33 |  07:25 |  08:14
|  16:37 |  17:24 |  18:14 |  20:06 |  20:55 |  21:38 |  21:50 |  21:18 |  20:17 |  19:09 |  17:06 |  16:28

  4 |  08:36 |  08:07 |  07:14 |  07:05 |  06:03 |  05:22 |  05:23 |  06:00 |  06:48 |  07:35 |  07:27 |  08:15
|  16:38 |  17:26 |  18:16 |  20:07 |  20:56 |  21:39 |  21:50 |  21:16 |  20:15 |  19:07 |  17:04 |  16:28

  5 |  08:35 |  08:05 |  07:12 |  07:03 |  06:01 |  05:21 |  05:23 |  06:01 |  06:49 |  07:36 |  07:29 |  08:17
|  16:39 |  17:28 |  18:17 |  20:09 |  20:58 |  21:40 |  21:49 |  21:15 |  20:13 |  19:05 |  17:02 |  16:27

  6 |  08:35 |  08:04 |  07:10 |  07:01 |  05:59 |  05:21 |  05:24 |  06:03 |  06:51 |  07:38 |  07:30 |  08:18
|  16:40 |  17:29 |  18:19 |  20:11 |  21:00 |  21:41 |  21:49 |  21:13 |  20:10 |  19:03 |  17:01 |  16:27

  7 |  08:35 |  08:02 |  07:08 |  06:58 |  05:58 |  05:20 |  05:25 |  06:04 |  06:52 |  07:40 |  07:32 |  08:19
|  16:41 |  17:31 |  18:21 |  20:12 |  21:01 |  21:42 |  21:48 |  21:11 |  20:08 |  19:00 |  16:59 |  16:27

  8 |  08:35 |  08:01 |  07:05 |  06:56 |  05:56 |  05:19 |  05:26 |  06:06 |  06:54 |  07:41 |  07:34 |  08:21
|  16:42 |  17:33 |  18:22 |  20:14 |  21:03 |  21:43 |  21:48 |  21:10 |  20:06 |  18:58 |  16:57 |  16:26

  9 |  08:34 |  07:59 |  07:03 |  06:54 |  05:54 |  05:19 |  05:27 |  06:07 |  06:55 |  07:43 |  07:36 |  08:22
|  16:44 |  17:35 |  18:24 |  20:16 |  21:04 |  21:44 |  21:47 |  21:08 |  20:04 |  18:56 |  16:56 |  16:26

 10 |  08:34 |  07:57 |  07:01 |  06:52 |  05:53 |  05:19 |  05:28 |  06:09 |  06:57 |  07:45 |  07:37 |  08:23
|  16:45 |  17:36 |  18:26 |  20:17 |  21:06 |  21:45 |  21:47 |  21:06 |  20:01 |  18:54 |  16:54 |  16:26

 11 |  08:33 |  07:55 |  06:59 |  06:50 |  05:51 |  05:18 |  05:29 |  06:10 |  06:59 |  07:46 |  07:39 |  08:24
|  16:46 |  17:38 |  18:28 |  20:19 |  21:07 |  21:45 |  21:46 |  21:04 |  19:59 |  18:52 |  16:52 |  16:25

 12 |  08:33 |  07:54 |  06:57 |  06:47 |  05:49 |  05:18 |  05:30 |  06:12 |  07:00 |  07:48 |  07:41 |  08:25
|  16:48 |  17:40 |  18:29 |  20:21 |  21:09 |  21:46 |  21:45 |  21:02 |  19:57 |  18:50 |  16:51 |  16:25

 13 |  08:32 |  07:52 |  06:54 |  06:45 |  05:48 |  05:17 |  05:31 |  06:13 |  07:02 |  07:50 |  07:43 |  08:26
|  16:49 |  17:42 |  18:31 |  20:22 |  21:10 |  21:47 |  21:44 |  21:00 |  19:55 |  18:47 |  16:50 |  16:25

 14 |  08:31 |  07:50 |  06:52 |  06:43 |  05:46 |  05:17 |  05:32 |  06:15 |  07:03 |  07:51 |  07:44 |  08:27
|  16:51 |  17:44 |  18:33 |  20:24 |  21:12 |  21:47 |  21:43 |  20:59 |  19:52 |  18:45 |  16:48 |  16:25

 15 |  08:31 |  07:48 |  06:50 |  06:41 |  05:45 |  05:17 |  05:33 |  06:16 |  07:05 |  07:53 |  07:46 |  08:28
|  16:52 |  17:45 |  18:34 |  20:25 |  21:13 |  21:48 |  21:43 |  20:57 |  19:50 |  18:43 |  16:47 |  16:25

 16 |  08:30 |  07:46 |  06:48 |  06:39 |  05:43 |  05:17 |  05:34 |  06:18 |  07:06 |  07:55 |  07:48 |  08:29
|  16:54 |  17:47 |  18:36 |  20:27 |  21:15 |  21:49 |  21:42 |  20:55 |  19:48 |  18:41 |  16:45 |  16:25

 17 |  08:29 |  07:44 |  06:45 |  06:37 |  05:42 |  05:17 |  05:35 |  06:19 |  07:08 |  07:56 |  07:49 |  08:30
|  16:55 |  17:49 |  18:38 |  20:29 |  21:16 |  21:49 |  21:41 |  20:53 |  19:46 |  18:39 |  16:44 |  16:26

 18 |  08:28 |  07:43 |  06:43 |  06:35 |  05:40 |  05:17 |  05:36 |  06:21 |  07:09 |  07:58 |  07:51 |  08:30
|  16:57 |  17:51 |  18:39 |  20:30 |  21:18 |  21:49 |  21:40 |  20:51 |  19:43 |  18:37 |  16:43 |  16:26

 19 |  08:27 |  07:41 |  06:41 |  06:32 |  05:39 |  05:17 |  05:38 |  06:23 |  07:11 |  08:00 |  07:53 |  08:31
|  16:58 |  17:53 |  18:41 |  20:32 |  21:19 |  21:50 |  21:39 |  20:49 |  19:41 |  18:35 |  16:41 |  16:26

 20 |  08:26 |  07:39 |  06:39 |  06:30 |  05:37 |  05:17 |  05:39 |  06:24 |  07:13 |  08:01 |  07:54 |  08:32
|  17:00 |  17:54 |  18:43 |  20:34 |  21:21 |  21:50 |  21:37 |  20:47 |  19:39 |  18:33 |  16:40 |  16:26

 21 |  08:25 |  07:37 |  06:36 |  06:28 |  05:36 |  05:17 |  05:40 |  06:26 |  07:14 |  08:03 |  07:56 |  08:32
|  17:02 |  17:56 |  18:44 |  20:35 |  21:22 |  21:50 |  21:36 |  20:45 |  19:37 |  18:31 |  16:39 |  16:27

 22 |  08:24 |  07:35 |  06:34 |  06:26 |  05:35 |  05:17 |  05:41 |  06:27 |  07:16 |  08:05 |  07:58 |  08:33
|  17:03 |  17:58 |  18:46 |  20:37 |  21:24 |  21:51 |  21:35 |  20:43 |  19:34 |  18:29 |  16:38 |  16:27

 23 |  08:23 |  07:33 |  06:32 |  06:24 |  05:34 |  05:17 |  05:43 |  06:29 |  07:17 |  08:06 |  07:59 |  08:34
|  17:05 |  18:00 |  18:48 |  20:39 |  21:25 |  21:51 |  21:34 |  20:41 |  19:32 |  18:27 |  16:37 |  16:28

 24 |  08:22 |  07:31 |  06:30 |  06:22 |  05:32 |  05:18 |  05:44 |  06:30 |  07:19 |  08:08 |  08:01 |  08:34
|  17:07 |  18:02 |  18:49 |  20:40 |  21:26 |  21:51 |  21:33 |  20:39 |  19:30 |  18:25 |  16:36 |  16:28

 25 |  08:21 |  07:29 |  06:27 |  06:20 |  05:31 |  05:18 |  05:45 |  06:32 |  07:20 |  07:10 |  08:02 |  08:34
|  17:08 |  18:03 |  18:51 |  20:42 |  21:28 |  21:51 |  21:31 |  20:36 |  19:27 |  17:23 |  16:35 |  16:29

 26 |  08:20 |  07:27 |  06:25 |  06:18 |  05:30 |  05:18 |  05:47 |  06:34 |  07:22 |  07:11 |  08:04 |  08:35
|  17:10 |  18:05 |  18:53 |  20:43 |  21:29 |  21:51 |  21:30 |  20:34 |  19:25 |  17:21 |  16:34 |  16:29

 27 |  08:18 |  07:25 |  06:23 |  06:16 |  05:29 |  05:19 |  05:48 |  06:35 |  07:24 |  07:13 |  08:05 |  08:35
|  17:12 |  18:07 |  18:54 |  20:45 |  21:30 |  21:51 |  21:29 |  20:32 |  19:23 |  17:19 |  16:33 |  16:30

 28 |  08:17 |  07:22 |  06:21 |  06:14 |  05:28 |  05:19 |  05:49 |  06:37 |  07:25 |  07:15 |  08:07 |  08:35
|  17:13 |  18:09 |  18:56 |  20:47 |  21:31 |  21:51 |  21:27 |  20:30 |  19:21 |  17:17 |  16:32 |  16:31

 29 |  08:16 |  |  07:18 |  06:12 |  05:27 |  05:20 |  05:51 |  06:38 |  07:27 |  07:17 |  08:08 |  08:36
|  17:15 |  |  19:58 |  20:48 |  21:33 |  21:51 |  21:26 |  20:28 |  19:18 |  17:15 |  16:31 |  16:32

 30 |  08:14 |  |  07:16 |  06:10 |  05:26 |  05:20 |  05:52 |  06:40 |  07:28 |  07:18 |  08:10 |  08:36
|  17:17 |  |  19:59 |  20:50 |  21:34 |  21:51 |  21:24 |  20:26 |  19:16 |  17:13 |  16:30 |  16:32

 31 |  08:13 |  |  07:14 |  |  05:25 |  |  05:54 |  06:41 |  |  07:20 |  |  08:36
|  17:19 |  |  20:01 |  |  21:35 |  |  21:23 |  20:24 |  |  17:11 |  |  16:33

Sonnenscheinstunden |    262 |    278 |    366 |    413 |    480 |    494 |    498 |    453 |    382 |    334 |    270 |    248
astr.max.mögl.Beschattung | | | | | | | | | | | |
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Projekt:

13-127-GK-02
Beschreibung:

Schattenwurfgutachten für das geplante Repowering im Windpark Grevenbroich
Lizenzierter Anwender:

T&H I ngenieure GmbH 
Bremerhavener Heerstraße 10 
DE-28717 Bremen
+ 49 (0) 421 6989 9314
info@th-ingenieure.de
Berechnet:

27.05.2015 09:17/3.0.578

SHADOW - Kalender
Berechnung: VorbelastungSchattenrezeptor: B - IO 2
Voraussetzungen für Berechnung des Schattenwurfs
Referenzjahr für Kalender 2015
Die dargestellten Zeiten sind die astronomisch maximal mögliche Beschattungsdauer, berechnet unter folgenden Annahmen:
   Die Sonne scheint täglich von Sonnenauf- bis -untergang
   Die Rotorfläche steht immer senkrecht zur Sonneneinfallsrichtung 
   Die Windenergieanlage/n ist/ sind immer in Betrieb

Tabellen-Layout: Die Daten für jeden Tag sind in folgender Matrix wiedergegeben (Sommerzeit wie Bezugsjahr) :

Tag im Monat Sonnenaufgang    (SS:MM) Zeitpunkt (SS:MM) Schattenanfang (WEA mit erstem Schatten)
Sonnenuntergang (SS:MM) Minuten mit Schatten Zeitpunkt (SS:MM) Schattenende (WEA mit letztem Schatten)

| Januar | Februar | März | April | Mai | Juni | Juli | August | September| Oktober | November| Dezember
            

  1 |  08:36 |  08:12 |  07:20 |  07:12 |  06:08 |  05:24 |  05:21 |  05:55 |  06:43 |  07:30 |  07:22 |  08:11
|  16:35 |  17:20 |  18:10 |  20:02 |  20:52 |  21:36 |  21:51 |  21:21 |  20:21 |  19:14 |  17:09 |  16:30

  2 |  08:36 |  08:10 |  07:18 |  07:09 |  06:07 |  05:23 |  05:21 |  05:57 |  06:44 |  07:32 |  07:23 |  08:13
|  16:36 |  17:22 |  18:12 |  20:04 |  20:53 |  21:37 |  21:50 |  21:20 |  20:19 |  19:12 |  17:07 |  16:29

  3 |  08:36 |  08:09 |  07:16 |  07:07 |  06:05 |  05:23 |  05:22 |  05:58 |  06:46 |  07:33 |  07:25 |  08:14
|  16:37 |  17:24 |  18:14 |  20:06 |  20:55 |  21:38 |  21:50 |  21:18 |  20:17 |  19:09 |  17:06 |  16:28

  4 |  08:36 |  08:07 |  07:14 |  07:05 |  06:03 |  05:22 |  05:23 |  06:00 |  06:48 |  07:35 |  07:27 |  08:15
|  16:38 |  17:26 |  18:15 |  20:07 |  20:56 |  21:39 |  21:50 |  21:16 |  20:15 |  19:07 |  17:04 |  16:28

  5 |  08:35 |  08:05 |  07:12 |  07:03 |  06:01 |  05:21 |  05:23 |  06:01 |  06:49 |  07:36 |  07:29 |  08:17
|  16:39 |  17:27 |  18:17 |  20:09 |  20:58 |  21:40 |  21:49 |  21:15 |  20:13 |  19:05 |  17:02 |  16:27

  6 |  08:35 |  08:04 |  07:10 |  07:01 |  05:59 |  05:21 |  05:24 |  06:03 |  06:51 |  07:38 |  07:30 |  08:18
|  16:40 |  17:29 |  18:19 |  20:11 |  21:00 |  21:41 |  21:49 |  21:13 |  20:10 |  19:03 |  17:00 |  16:27

  7 |  08:35 |  08:02 |  07:07 |  06:58 |  05:58 |  05:20 |  05:25 |  06:04 |  06:52 |  07:40 |  07:32 |  08:19
|  16:41 |  17:31 |  18:21 |  20:12 |  21:01 |  21:42 |  21:48 |  21:11 |  20:08 |  19:00 |  16:59 |  16:26

  8 |  08:35 |  08:01 |  07:05 |  06:56 |  05:56 |  05:19 |  05:26 |  06:06 |  06:54 |  07:41 |  07:34 |  08:21
|  16:42 |  17:33 |  18:22 |  20:14 |  21:03 |  21:43 |  21:48 |  21:09 |  20:06 |  18:58 |  16:57 |  16:26

  9 |  08:34 |  07:59 |  07:03 |  06:54 |  05:54 |  05:19 |  05:27 |  06:07 |  06:55 |  07:43 |  07:36 |  08:22
|  16:44 |  17:35 |  18:24 |  20:16 |  21:04 |  21:44 |  21:47 |  21:08 |  20:04 |  18:56 |  16:56 |  16:26

 10 |  08:34 |  07:57 |  07:01 |  06:52 |  05:52 |  05:18 |  05:28 |  06:09 |  06:57 |  07:45 |  07:37 |  08:23
|  16:45 |  17:36 |  18:26 |  20:17 |  21:06 |  21:45 |  21:47 |  21:06 |  20:01 |  18:54 |  16:54 |  16:26

 11 |  08:33 |  07:55 |  06:59 |  06:50 |  05:51 |  05:18 |  05:29 |  06:10 |  06:58 |  07:46 |  07:39 |  08:24
|  16:46 |  17:38 |  18:27 |  20:19 |  21:07 |  21:45 |  21:46 |  21:04 |  19:59 |  18:52 |  16:52 |  16:25

 12 |  08:33 |  07:54 |  06:57 |  06:47 |  05:49 |  05:18 |  05:30 |  06:12 |  07:00 |  07:48 |  07:41 |  08:25
|  16:48 |  17:40 |  18:29 |  20:21 |  21:09 |  21:46 |  21:45 |  21:02 |  19:57 |  18:49 |  16:51 |  16:25

 13 |  08:32 |  07:52 |  06:54 |  06:45 |  05:48 |  05:17 |  05:31 |  06:13 |  07:02 |  07:49 |  07:43 |  08:26
|  16:49 |  17:42 |  18:31 |  20:22 |  21:10 |  21:47 |  21:44 |  21:00 |  19:55 |  18:47 |  16:49 |  16:25

 14 |  08:31 |  07:50 |  06:52 |  06:43 |  05:46 |  05:17 |  05:32 |  06:15 |  07:03 |  07:51 |  07:44 |  08:27
|  16:51 |  17:44 |  18:33 |  20:24 |  21:12 |  21:47 |  21:43 |  20:58 |  19:52 |  18:45 |  16:48 |  16:25

 15 |  08:31 |  07:48 |  06:50 |  06:41 |  05:45 |  05:17 |  05:33 |  06:16 |  07:05 |  07:53 |  07:46 |  08:28
|  16:52 |  17:45 |  18:34 |  20:25 |  21:13 |  21:48 |  21:43 |  20:57 |  19:50 |  18:43 |  16:47 |  16:25

 16 |  08:30 |  07:46 |  06:48 |  06:39 |  05:43 |  05:17 |  05:34 |  06:18 |  07:06 |  07:54 |  07:48 |  08:29
|  16:54 |  17:47 |  18:36 |  20:27 |  21:15 |  21:49 |  21:42 |  20:55 |  19:48 |  18:41 |  16:45 |  16:25

 17 |  08:29 |  07:44 |  06:45 |  06:37 |  05:42 |  05:17 |  05:35 |  06:19 |  07:08 |  07:56 |  07:49 |  08:30
|  16:55 |  17:49 |  18:38 |  20:29 |  21:16 |  21:49 |  21:41 |  20:53 |  19:46 |  18:39 |  16:44 |  16:25

 18 |  08:28 |  07:42 |  06:43 |  06:35 |  05:40 |  05:17 |  05:36 |  06:21 |  07:09 |  07:58 |  07:51 |  08:30
|  16:57 |  17:51 |  18:39 |  20:30 |  21:18 |  21:49 |  21:40 |  20:51 |  19:43 |  18:37 |  16:43 |  16:26

 19 |  08:27 |  07:41 |  06:41 |  06:32 |  05:39 |  05:17 |  05:38 |  06:23 |  07:11 |  08:00 |  07:53 |  08:31
|  16:58 |  17:53 |  18:41 |  20:32 |  21:19 |  21:50 |  21:39 |  20:49 |  19:41 |  18:35 |  16:41 |  16:26

 20 |  08:26 |  07:39 |  06:39 |  06:30 |  05:37 |  05:17 |  05:39 |  06:24 |  07:13 |  08:01 |  07:54 |  08:32
|  17:00 |  17:54 |  18:43 |  20:34 |  21:21 |  21:50 |  21:37 |  20:47 |  19:39 |  18:33 |  16:40 |  16:26

 21 |  08:25 |  07:37 |  06:36 |  06:28 |  05:36 |  05:17 |  05:40 |  06:26 |  07:14 |  08:03 |  07:56 |  08:32
|  17:01 |  17:56 |  18:44 |  20:35 |  21:22 |  21:50 |  21:36 |  20:45 |  19:36 |  18:31 |  16:39 |  16:27

 22 |  08:24 |  07:35 |  06:34 |  06:26 |  05:35 |  05:17 |  05:41 |  06:27 |  07:16 |  08:05 |  07:58 |  08:33
|  17:03 |  17:58 |  18:46 |  20:37 |  21:24 |  21:51 |  21:35 |  20:43 |  19:34 |  18:28 |  16:38 |  16:27

 23 |  08:23 |  07:33 |  06:32 |  06:24 |  05:34 |  05:17 |  05:43 |  06:29 |  07:17 |  08:06 |  07:59 |  08:34
|  17:05 |  18:00 |  18:48 |  20:39 |  21:25 |  21:51 |  21:34 |  20:41 |  19:32 |  18:26 |  16:37 |  16:28

 24 |  08:22 |  07:31 |  06:30 |  06:22 |  05:32 |  05:17 |  05:44 |  06:30 |  07:19 |  08:08 |  08:01 |  08:34
|  17:06 |  18:02 |  18:49 |  20:40 |  21:26 |  21:51 |  21:33 |  20:39 |  19:30 |  18:24 |  16:36 |  16:28

 25 |  08:21 |  07:29 |  06:27 |  06:20 |  05:31 |  05:18 |  05:45 |  06:32 |  07:20 |  07:10 |  08:02 |  08:34
|  17:08 |  18:03 |  18:51 |  20:42 |  21:28 |  21:51 |  21:31 |  20:36 |  19:27 |  17:22 |  16:35 |  16:29

 26 |  08:20 |  07:27 |  06:25 |  06:18 |  05:30 |  05:18 |  05:47 |  06:33 |  07:22 |  07:11 |  08:04 |  08:35
|  17:10 |  18:05 |  18:53 |  20:43 |  21:29 |  21:51 |  21:30 |  20:34 |  19:25 |  17:21 |  16:34 |  16:29

 27 |  08:18 |  07:24 |  06:23 |  06:16 |  05:29 |  05:19 |  05:48 |  06:35 |  07:24 |  07:13 |  08:05 |  08:35
|  17:12 |  18:07 |  18:54 |  20:45 |  21:30 |  21:51 |  21:29 |  20:32 |  19:23 |  17:19 |  16:33 |  16:30

 28 |  08:17 |  07:22 |  06:21 |  06:14 |  05:28 |  05:19 |  05:49 |  06:37 |  07:25 |  07:15 |  08:07 |  08:35
|  17:13 |  18:09 |  18:56 |  20:47 |  21:31 |  21:51 |  21:27 |  20:30 |  19:21 |  17:17 |  16:32 |  16:31

 29 |  08:16 |  |  07:18 |  06:12 |  05:27 |  05:19 |  05:51 |  06:38 |  07:27 |  07:17 |  08:08 |  08:36
|  17:15 |  |  19:58 |  20:48 |  21:33 |  21:51 |  21:26 |  20:28 |  19:18 |  17:15 |  16:31 |  16:32

 30 |  08:14 |  |  07:16 |  06:10 |  05:26 |  05:20 |  05:52 |  06:40 |  07:28 |  07:18 |  08:10 |  08:36
|  17:17 |  |  19:59 |  20:50 |  21:34 |  21:51 |  21:24 |  20:26 |  19:16 |  17:13 |  16:30 |  16:32

 31 |  08:13 |  |  07:14 |  |  05:25 |  |  05:54 |  06:41 |  |  07:20 |  |  08:36
|  17:19 |  |  20:01 |  |  21:35 |  |  21:23 |  20:24 |  |  17:11 |  |  16:33

Sonnenscheinstunden |    262 |    278 |    366 |    413 |    480 |    494 |    498 |    453 |    382 |    334 |    270 |    248
astr.max.mögl.Beschattung | | | | | | | | | | | |
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Projekt:

13-127-GK-02
Beschreibung:

Schattenwurfgutachten für das geplante Repowering im Windpark Grevenbroich
Lizenzierter Anwender:

T&H I ngenieure GmbH 
Bremerhavener Heerstraße 10 
DE-28717 Bremen
+ 49 (0) 421 6989 9314
info@th-ingenieure.de
Berechnet:

27.05.2015 09:17/3.0.578

SHADOW - Kalender
Berechnung: VorbelastungSchattenrezeptor: C - IO 3
Voraussetzungen für Berechnung des Schattenwurfs
Referenzjahr für Kalender 2015
Die dargestellten Zeiten sind die astronomisch maximal mögliche Beschattungsdauer, berechnet unter folgenden Annahmen:
   Die Sonne scheint täglich von Sonnenauf- bis -untergang
   Die Rotorfläche steht immer senkrecht zur Sonneneinfallsrichtung 
   Die Windenergieanlage/n ist/ sind immer in Betrieb

Tabellen-Layout: Die Daten für jeden Tag sind in folgender Matrix wiedergegeben (Sommerzeit wie Bezugsjahr) :

Tag im Monat Sonnenaufgang    (SS:MM) Zeitpunkt (SS:MM) Schattenanfang (WEA mit erstem Schatten)
Sonnenuntergang (SS:MM) Minuten mit Schatten Zeitpunkt (SS:MM) Schattenende (WEA mit letztem Schatten)

| Januar | Februar | März | April | Mai | Juni | Juli | August | September| Oktober | November| Dezember
            

  1 |  08:36 |  08:11 |  07:20 |  07:12 |  06:08 |  05:24 |  05:21 |  05:55 |  06:43 |  07:30 |  07:22 |  08:11
|  16:35 |  17:20 |  18:10 |  20:02 |  20:51 |  21:36 |  21:51 |  21:21 |  20:21 |  19:14 |  17:09 |  16:30

  2 |  08:36 |  08:10 |  07:18 |  07:09 |  06:07 |  05:23 |  05:21 |  05:57 |  06:44 |  07:32 |  07:23 |  08:13
|  16:36 |  17:22 |  18:12 |  20:04 |  20:53 |  21:37 |  21:50 |  21:19 |  20:19 |  19:11 |  17:07 |  16:29

  3 |  08:36 |  08:08 |  07:16 |  07:07 |  06:05 |  05:23 |  05:22 |  05:58 |  06:46 |  07:33 |  07:25 |  08:14
|  16:37 |  17:24 |  18:14 |  20:06 |  20:55 |  21:38 |  21:50 |  21:18 |  20:17 |  19:09 |  17:06 |  16:28

  4 |  08:36 |  08:07 |  07:14 |  07:05 |  06:03 |  05:22 |  05:23 |  06:00 |  06:48 |  07:35 |  07:27 |  08:15
|  16:38 |  17:26 |  18:15 |  20:07 |  20:56 |  21:39 |  21:50 |  21:16 |  20:15 |  19:07 |  17:04 |  16:28

  5 |  08:35 |  08:05 |  07:12 |  07:03 |  06:01 |  05:21 |  05:23 |  06:01 |  06:49 |  07:36 |  07:29 |  08:17
|  16:39 |  17:27 |  18:17 |  20:09 |  20:58 |  21:40 |  21:49 |  21:15 |  20:13 |  19:05 |  17:02 |  16:27

  6 |  08:35 |  08:04 |  07:10 |  07:00 |  05:59 |  05:21 |  05:24 |  06:03 |  06:51 |  07:38 |  07:30 |  08:18
|  16:40 |  17:29 |  18:19 |  20:11 |  20:59 |  21:41 |  21:49 |  21:13 |  20:10 |  19:03 |  17:00 |  16:27

  7 |  08:35 |  08:02 |  07:07 |  06:58 |  05:58 |  05:20 |  05:25 |  06:04 |  06:52 |  07:40 |  07:32 |  08:19
|  16:41 |  17:31 |  18:21 |  20:12 |  21:01 |  21:42 |  21:48 |  21:11 |  20:08 |  19:00 |  16:59 |  16:26

  8 |  08:34 |  08:00 |  07:05 |  06:56 |  05:56 |  05:19 |  05:26 |  06:06 |  06:54 |  07:41 |  07:34 |  08:20
|  16:42 |  17:33 |  18:22 |  20:14 |  21:03 |  21:43 |  21:48 |  21:09 |  20:06 |  18:58 |  16:57 |  16:26

  9 |  08:34 |  07:59 |  07:03 |  06:54 |  05:54 |  05:19 |  05:27 |  06:07 |  06:55 |  07:43 |  07:36 |  08:22
|  16:44 |  17:35 |  18:24 |  20:16 |  21:04 |  21:44 |  21:47 |  21:08 |  20:04 |  18:56 |  16:56 |  16:26

 10 |  08:34 |  07:57 |  07:01 |  06:52 |  05:52 |  05:18 |  05:28 |  06:09 |  06:57 |  07:44 |  07:37 |  08:23
|  16:45 |  17:36 |  18:26 |  20:17 |  21:06 |  21:44 |  21:46 |  21:06 |  20:01 |  18:54 |  16:54 |  16:26

 11 |  08:33 |  07:55 |  06:59 |  06:50 |  05:51 |  05:18 |  05:29 |  06:10 |  06:58 |  07:46 |  07:39 |  08:24
|  16:46 |  17:38 |  18:27 |  20:19 |  21:07 |  21:45 |  21:46 |  21:04 |  19:59 |  18:52 |  16:52 |  16:25

 12 |  08:32 |  07:54 |  06:56 |  06:47 |  05:49 |  05:18 |  05:30 |  06:12 |  07:00 |  07:48 |  07:41 |  08:25
|  16:48 |  17:40 |  18:29 |  20:20 |  21:09 |  21:46 |  21:45 |  21:02 |  19:57 |  18:49 |  16:51 |  16:25

 13 |  08:32 |  07:52 |  06:54 |  06:45 |  05:48 |  05:17 |  05:31 |  06:13 |  07:02 |  07:49 |  07:42 |  08:26
|  16:49 |  17:42 |  18:31 |  20:22 |  21:10 |  21:47 |  21:44 |  21:00 |  19:55 |  18:47 |  16:49 |  16:25

 14 |  08:31 |  07:50 |  06:52 |  06:43 |  05:46 |  05:17 |  05:32 |  06:15 |  07:03 |  07:51 |  07:44 |  08:27
|  16:51 |  17:44 |  18:32 |  20:24 |  21:12 |  21:47 |  21:43 |  20:58 |  19:52 |  18:45 |  16:48 |  16:25

 15 |  08:30 |  07:48 |  06:50 |  06:41 |  05:45 |  05:17 |  05:33 |  06:16 19:45 (2) |  07:05 |  07:53 |  07:46 |  08:28
|  16:52 |  17:45 |  18:34 |  20:25 |  21:13 |  21:48 |  21:42 |  20:56     1    19:46 (2) |  19:50 |  18:43 |  16:47 |  16:25

 16 |  08:30 |  07:46 |  06:48 |  06:39 |  05:43 |  05:17 |  05:34 |  06:18 19:40 (2) |  07:06 |  07:54 |  07:48 |  08:29
|  16:54 |  17:47 |  18:36 |  20:27 |  21:15 |  21:48 |  21:41 |  20:55     9    19:49 (2) |  19:48 |  18:41 |  16:45 |  16:25

 17 |  08:29 |  07:44 |  06:45 |  06:37 19:38 (2) |  05:42 |  05:17 |  05:35 |  06:19 19:39 (2) |  07:08 |  07:56 |  07:49 |  08:29
|  16:55 |  17:49 |  18:38 |  20:29     4    19:42 (2) |  21:16 |  21:49 |  21:40 |  20:53    12    19:51 (2) |  19:46 |  18:39 |  16:44 |  16:25

 18 |  08:28 |  07:42 |  06:43 |  06:35 19:35 (2) |  05:40 |  05:17 |  05:36 |  06:21 19:37 (2) |  07:09 |  07:58 |  07:51 |  08:30
|  16:57 |  17:51 |  18:39 |  20:30    10    19:45 (2) |  21:18 |  21:49 |  21:39 |  20:51    15    19:52 (2) |  19:43 |  18:37 |  16:43 |  16:26

 19 |  08:27 |  07:40 |  06:41 |  06:32 19:33 (2) |  05:39 |  05:17 |  05:38 |  06:23 19:37 (2) |  07:11 |  07:59 |  07:53 |  08:31
|  16:58 |  17:53 |  18:41 |  20:32    13    19:46 (2) |  21:19 |  21:50 |  21:38 |  20:49    16    19:53 (2) |  19:41 |  18:35 |  16:41 |  16:26

 20 |  08:26 |  07:39 |  06:39 |  06:30 19:32 (2) |  05:37 |  05:17 |  05:39 |  06:24 19:36 (2) |  07:13 |  08:01 |  07:54 |  08:32
|  17:00 |  17:54 |  18:43 |  20:34    15    19:47 (2) |  21:21 |  21:50 |  21:37 |  20:47    16    19:52 (2) |  19:39 |  18:33 |  16:40 |  16:26

 21 |  08:25 |  07:37 |  06:36 |  06:28 19:31 (2) |  05:36 |  05:17 |  05:40 |  06:26 19:36 (2) |  07:14 |  08:03 |  07:56 |  08:32
|  17:01 |  17:56 |  18:44 |  20:35    16    19:47 (2) |  21:22 |  21:50 |  21:36 |  20:45    17    19:53 (2) |  19:36 |  18:30 |  16:39 |  16:27

 22 |  08:24 |  07:35 |  06:34 |  06:26 19:31 (2) |  05:35 |  05:17 |  05:41 |  06:27 19:35 (2) |  07:16 |  08:04 |  07:57 |  08:33
|  17:03 |  17:58 |  18:46 |  20:37    17    19:48 (2) |  21:23 |  21:51 |  21:35 |  20:43    17    19:52 (2) |  19:34 |  18:28 |  16:38 |  16:27

 23 |  08:23 |  07:33 |  06:32 |  06:24 19:30 (2) |  05:34 |  05:17 |  05:43 |  06:29 19:35 (2) |  07:17 |  08:06 |  07:59 |  08:33
|  17:05 |  18:00 |  18:48 |  20:38    17    19:47 (2) |  21:25 |  21:51 |  21:34 |  20:40    17    19:52 (2) |  19:32 |  18:26 |  16:37 |  16:28

 24 |  08:22 |  07:31 |  06:30 |  06:22 19:30 (2) |  05:32 |  05:18 |  05:44 |  06:30 19:35 (2) |  07:19 |  08:08 |  08:01 |  08:34
|  17:06 |  18:01 |  18:49 |  20:40    17    19:47 (2) |  21:26 |  21:51 |  21:32 |  20:38    16    19:51 (2) |  19:30 |  18:24 |  16:36 |  16:28

 25 |  08:21 |  07:29 |  06:27 |  06:20 19:30 (2) |  05:31 |  05:18 |  05:45 |  06:32 19:36 (2) |  07:20 |  07:10 |  08:02 |  08:34
|  17:08 |  18:03 |  18:51 |  20:42    16    19:46 (2) |  21:27 |  21:51 |  21:31 |  20:36    14    19:50 (2) |  19:27 |  17:22 |  16:35 |  16:29

 26 |  08:19 |  07:26 |  06:25 |  06:18 19:31 (2) |  05:30 |  05:18 |  05:47 |  06:33 19:37 (2) |  07:22 |  07:11 |  08:04 |  08:35
|  17:10 |  18:05 |  18:53 |  20:43    14    19:45 (2) |  21:29 |  21:51 |  21:30 |  20:34    11    19:48 (2) |  19:25 |  17:21 |  16:34 |  16:29

 27 |  08:18 |  07:24 |  06:23 |  06:16 19:31 (2) |  05:29 |  05:19 |  05:48 |  06:35 19:39 (2) |  07:24 |  07:13 |  08:05 |  08:35
|  17:12 |  18:07 |  18:54 |  20:45    13    19:44 (2) |  21:30 |  21:51 |  21:28 |  20:32     7    19:46 (2) |  19:23 |  17:19 |  16:33 |  16:30

 28 |  08:17 |  07:22 |  06:21 |  06:14 19:33 (2) |  05:28 |  05:19 |  05:49 |  06:37 |  07:25 |  07:15 |  08:07 |  08:35
|  17:13 |  18:08 |  18:56 |  20:47     9    19:42 (2) |  21:31 |  21:51 |  21:27 |  20:30 |  19:21 |  17:17 |  16:32 |  16:31

 29 |  08:16 |  |  07:18 |  06:12 19:36 (2) |  05:27 |  05:19 |  05:51 |  06:38 |  07:27 |  07:16 |  08:08 |  08:35
|  17:15 |  |  19:57 |  20:48     4    19:40 (2) |  21:32 |  21:51 |  21:26 |  20:28 |  19:18 |  17:15 |  16:31 |  16:32

 30 |  08:14 |  |  07:16 |  06:10 |  05:26 |  05:20 |  05:52 |  06:40 |  07:28 |  07:18 |  08:10 |  08:36
|  17:17 |  |  19:59 |  20:50 |  21:34 |  21:51 |  21:24 |  20:26 |  19:16 |  17:13 |  16:30 |  16:32

 31 |  08:13 |  |  07:14 |  |  05:25 |  |  05:54 |  06:41 |  |  07:20 |  |  08:36
|  17:19 |  |  20:01 |  |  21:35 |  |  21:23 |  20:24 |  |  17:11 |  |  16:33

Sonnenscheinstunden |    262 |    278 |    366 |    413 |    480 |    494 |    498 |    452 |    382 |    334 |    270 |    248
astr.max.mögl.Beschattung | | | |   165 | | | |   168 | | | |
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Projekt:

13-127-GK-02
Beschreibung:

Schattenwurfgutachten für das geplante Repowering im Windpark Grevenbroich
Lizenzierter Anwender:

T&H I ngenieure GmbH 
Bremerhavener Heerstraße 10 
DE-28717 Bremen
+ 49 (0) 421 6989 9314
info@th-ingenieure.de
Berechnet:

27.05.2015 09:17/3.0.578

SHADOW - Kalender
Berechnung: VorbelastungSchattenrezeptor: D - IO 4
Voraussetzungen für Berechnung des Schattenwurfs
Referenzjahr für Kalender 2015
Die dargestellten Zeiten sind die astronomisch maximal mögliche Beschattungsdauer, berechnet unter folgenden Annahmen:
   Die Sonne scheint täglich von Sonnenauf- bis -untergang
   Die Rotorfläche steht immer senkrecht zur Sonneneinfallsrichtung 
   Die Windenergieanlage/n ist/ sind immer in Betrieb

Tabellen-Layout: Die Daten für jeden Tag sind in folgender Matrix wiedergegeben (Sommerzeit wie Bezugsjahr) :

Tag im Monat Sonnenaufgang    (SS:MM) Zeitpunkt (SS:MM) Schattenanfang (WEA mit erstem Schatten)
Sonnenuntergang (SS:MM) Minuten mit Schatten Zeitpunkt (SS:MM) Schattenende (WEA mit letztem Schatten)

| Januar | Februar | März | April | Mai | Juni | Juli | August | September| Oktober | November| Dezember
            

  1 |  08:36 |  08:11 |  07:20 |  07:12 |  06:09 |  05:24 |  05:21 |  05:55 |  06:43 |  07:30 |  07:22 |  08:11
|  16:35 |  17:20 |  18:10 |  20:02 |  20:51 |  21:36 |  21:50 |  21:21 |  20:21 |  19:14 |  17:09 |  16:30

  2 |  08:36 |  08:10 |  07:18 |  07:09 |  06:07 |  05:23 |  05:21 |  05:57 |  06:44 |  07:32 |  07:23 |  08:13
|  16:36 |  17:22 |  18:12 |  20:04 |  20:53 |  21:37 |  21:50 |  21:19 |  20:19 |  19:12 |  17:07 |  16:29

  3 |  08:36 |  08:08 |  07:16 |  07:07 |  06:05 |  05:23 |  05:22 |  05:58 |  06:46 |  07:33 |  07:25 |  08:14
|  16:37 |  17:24 |  18:14 |  20:06 |  20:55 |  21:38 |  21:50 |  21:18 |  20:17 |  19:09 |  17:06 |  16:28

  4 |  08:35 |  08:07 |  07:14 |  07:05 |  06:03 |  05:22 |  05:23 |  06:00 |  06:48 |  07:35 |  07:27 |  08:15
|  16:38 |  17:26 |  18:15 |  20:07 |  20:56 |  21:39 |  21:50 |  21:16 |  20:15 |  19:07 |  17:04 |  16:28

  5 |  08:35 |  08:05 |  07:12 |  07:03 |  06:01 |  05:21 |  05:23 |  06:01 |  06:49 |  07:36 |  07:29 |  08:17
|  16:39 |  17:27 |  18:17 |  20:09 |  20:58 |  21:40 |  21:49 |  21:15 |  20:13 |  19:05 |  17:02 |  16:27

  6 |  08:35 |  08:04 |  07:10 |  07:01 |  05:59 |  05:21 |  05:24 |  06:03 |  06:51 |  07:38 |  07:30 |  08:18
|  16:40 |  17:29 |  18:19 |  20:11 |  20:59 |  21:41 |  21:49 |  21:13 |  20:10 |  19:03 |  17:00 |  16:27

  7 |  08:35 |  08:02 |  07:07 |  06:58 |  05:58 |  05:20 |  05:25 |  06:04 |  06:52 |  07:40 |  07:32 |  08:19
|  16:41 |  17:31 |  18:21 |  20:12 |  21:01 |  21:42 |  21:48 |  21:11 |  20:08 |  19:00 |  16:59 |  16:27

  8 |  08:34 |  08:00 |  07:05 |  06:56 |  05:56 |  05:19 |  05:26 |  06:06 |  06:54 |  07:41 |  07:34 |  08:20
|  16:42 |  17:33 |  18:22 |  20:14 |  21:03 |  21:43 |  21:48 |  21:09 |  20:06 |  18:58 |  16:57 |  16:26

  9 |  08:34 |  07:59 |  07:03 |  06:54 |  05:54 |  05:19 |  05:27 |  06:07 |  06:55 |  07:43 |  07:36 |  08:22
|  16:44 |  17:35 |  18:24 |  20:16 |  21:04 |  21:44 |  21:47 |  21:08 |  20:04 |  18:56 |  16:56 |  16:26

 10 |  08:33 |  07:57 |  07:01 |  06:52 |  05:53 |  05:19 |  05:28 |  06:09 |  06:57 |  07:44 |  07:37 |  08:23
|  16:45 |  17:36 |  18:26 |  20:17 |  21:06 |  21:44 |  21:46 |  21:06 |  20:01 |  18:54 |  16:54 |  16:26

 11 |  08:33 |  07:55 |  06:59 |  06:50 |  05:51 |  05:18 |  05:29 |  06:10 |  06:58 |  07:46 |  07:39 |  08:24
|  16:46 |  17:38 |  18:27 |  20:19 |  21:07 |  21:45 |  21:46 |  21:04 |  19:59 |  18:52 |  16:52 |  16:25

 12 |  08:32 |  07:53 |  06:56 |  06:47 |  05:49 |  05:18 |  05:30 |  06:12 |  07:00 |  07:48 |  07:41 |  08:25
|  16:48 |  17:40 |  18:29 |  20:20 |  21:09 |  21:46 |  21:45 |  21:02 |  19:57 |  18:49 |  16:51 |  16:25

 13 |  08:32 |  07:52 |  06:54 |  06:45 |  05:48 |  05:18 |  05:31 |  06:13 |  07:02 |  07:49 |  07:42 |  08:26
|  16:49 |  17:42 |  18:31 |  20:22 |  21:10 |  21:47 |  21:44 |  21:00 |  19:55 |  18:47 |  16:49 |  16:25

 14 |  08:31 |  07:50 |  06:52 |  06:43 |  05:46 |  05:17 |  05:32 |  06:15 |  07:03 |  07:51 |  07:44 |  08:27
|  16:51 |  17:44 |  18:33 |  20:24 |  21:12 |  21:47 |  21:43 |  20:58 |  19:52 |  18:45 |  16:48 |  16:25

 15 |  08:30 |  07:48 |  06:50 |  06:41 |  05:45 |  05:17 |  05:33 |  06:16 |  07:05 |  07:53 |  07:46 |  08:28
|  16:52 |  17:45 |  18:34 |  20:25 |  21:13 |  21:48 |  21:42 |  20:56 |  19:50 |  18:43 |  16:47 |  16:25

 16 |  08:30 |  07:46 |  06:48 |  06:39 |  05:43 |  05:17 |  05:34 |  06:18 |  07:06 |  07:54 |  07:48 |  08:29
|  16:54 |  17:47 |  18:36 |  20:27 |  21:15 |  21:48 |  21:41 |  20:55 |  19:48 |  18:41 |  16:45 |  16:25

 17 |  08:29 |  07:44 |  06:45 |  06:37 |  05:42 |  05:17 |  05:35 |  06:19 |  07:08 |  07:56 |  07:49 |  08:29
|  16:55 |  17:49 |  18:38 |  20:29 |  21:16 |  21:49 |  21:40 |  20:53 |  19:46 |  18:39 |  16:44 |  16:26

 18 |  08:28 |  07:42 |  06:43 |  06:35 |  05:40 |  05:17 |  05:36 |  06:21 |  07:09 |  07:58 |  07:51 |  08:30
|  16:57 |  17:51 |  18:39 |  20:30 |  21:18 |  21:49 |  21:39 |  20:51 |  19:43 |  18:37 |  16:43 |  16:26

 19 |  08:27 |  07:40 |  06:41 |  06:32 |  05:39 |  05:17 |  05:38 |  06:23 |  07:11 |  07:59 |  07:53 |  08:31
|  16:58 |  17:53 |  18:41 |  20:32 |  21:19 |  21:50 |  21:38 |  20:49 |  19:41 |  18:35 |  16:41 |  16:26

 20 |  08:26 |  07:39 |  06:39 |  06:30 |  05:37 |  05:17 |  05:39 |  06:24 |  07:13 |  08:01 |  07:54 |  08:32
|  17:00 |  17:54 |  18:43 |  20:34 |  21:21 |  21:50 |  21:37 |  20:47 |  19:39 |  18:33 |  16:40 |  16:26

 21 |  08:25 |  07:37 |  06:36 |  06:28 |  05:36 |  05:17 |  05:40 |  06:26 |  07:14 |  08:03 |  07:56 |  08:32
|  17:02 |  17:56 |  18:44 |  20:35 |  21:22 |  21:50 |  21:36 |  20:45 |  19:36 |  18:31 |  16:39 |  16:27

 22 |  08:24 |  07:35 |  06:34 |  06:26 |  05:35 |  05:17 |  05:41 |  06:27 |  07:16 |  08:04 |  07:57 |  08:33
|  17:03 |  17:58 |  18:46 |  20:37 |  21:23 |  21:51 |  21:35 |  20:43 |  19:34 |  18:28 |  16:38 |  16:27

 23 |  08:23 |  07:33 |  06:32 |  06:24 |  05:34 |  05:17 |  05:43 |  06:29 |  07:17 |  08:06 |  07:59 |  08:33
|  17:05 |  18:00 |  18:48 |  20:38 |  21:25 |  21:51 |  21:34 |  20:40 |  19:32 |  18:26 |  16:37 |  16:28

 24 |  08:22 |  07:31 |  06:30 |  06:22 |  05:32 |  05:18 |  05:44 |  06:30 |  07:19 |  08:08 |  08:01 |  08:34
|  17:07 |  18:01 |  18:49 |  20:40 |  21:26 |  21:51 |  21:32 |  20:38 |  19:30 |  18:24 |  16:36 |  16:28

 25 |  08:21 |  07:29 |  06:27 |  06:20 |  05:31 |  05:18 |  05:45 |  06:32 |  07:20 |  07:10 |  08:02 |  08:34
|  17:08 |  18:03 |  18:51 |  20:42 |  21:27 |  21:51 |  21:31 |  20:36 |  19:27 |  17:22 |  16:35 |  16:29

 26 |  08:19 |  07:26 |  06:25 |  06:18 |  05:30 |  05:18 |  05:47 |  06:33 |  07:22 |  07:11 |  08:04 |  08:35
|  17:10 |  18:05 |  18:53 |  20:43 |  21:29 |  21:51 |  21:30 |  20:34 |  19:25 |  17:21 |  16:34 |  16:29

 27 |  08:18 |  07:24 |  06:23 |  06:16 |  05:29 |  05:19 |  05:48 |  06:35 |  07:24 |  07:13 |  08:05 |  08:35
|  17:12 |  18:07 |  18:54 |  20:45 |  21:30 |  21:51 |  21:28 |  20:32 |  19:23 |  17:19 |  16:33 |  16:30

 28 |  08:17 |  07:22 |  06:21 |  06:14 |  05:28 |  05:19 |  05:49 |  06:37 |  07:25 |  07:15 |  08:07 |  08:35
|  17:13 |  18:09 |  18:56 |  20:47 |  21:31 |  21:51 |  21:27 |  20:30 |  19:21 |  17:17 |  16:32 |  16:31

 29 |  08:16 |  |  07:18 |  06:12 |  05:27 |  05:20 |  05:51 |  06:38 |  07:27 |  07:16 |  08:08 |  08:35
|  17:15 |  |  19:57 |  20:48 |  21:32 |  21:51 |  21:26 |  20:28 |  19:18 |  17:15 |  16:31 |  16:32

 30 |  08:14 |  |  07:16 |  06:10 |  05:26 |  05:20 |  05:52 |  06:40 |  07:28 |  07:18 |  08:10 |  08:36
|  17:17 |  |  19:59 |  20:50 |  21:34 |  21:51 |  21:24 |  20:26 |  19:16 |  17:13 |  16:30 |  16:32

 31 |  08:13 |  |  07:14 |  |  05:25 |  |  05:54 |  06:41 |  |  07:20 |  |  08:36
|  17:19 |  |  20:01 |  |  21:35 |  |  21:23 |  20:24 |  |  17:11 |  |  16:33

Sonnenscheinstunden |    262 |    278 |    366 |    413 |    480 |    494 |    498 |    452 |    382 |    334 |    271 |    248
astr.max.mögl.Beschattung | | | | | | | | | | | |
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Projekt:

13-127-GK-02
Beschreibung:

Schattenwurfgutachten für das geplante Repowering im Windpark Grevenbroich
Lizenzierter Anwender:

T&H I ngenieure GmbH 
Bremerhavener Heerstraße 10 
DE-28717 Bremen
+ 49 (0) 421 6989 9314
info@th-ingenieure.de
Berechnet:

27.05.2015 09:17/3.0.578

SHADOW - Kalender
Berechnung: VorbelastungSchattenrezeptor: E - IO 5
Voraussetzungen für Berechnung des Schattenwurfs
Referenzjahr für Kalender 2015
Die dargestellten Zeiten sind die astronomisch maximal mögliche Beschattungsdauer, berechnet unter folgenden Annahmen:
   Die Sonne scheint täglich von Sonnenauf- bis -untergang
   Die Rotorfläche steht immer senkrecht zur Sonneneinfallsrichtung 
   Die Windenergieanlage/n ist/ sind immer in Betrieb

Tabellen-Layout: Die Daten für jeden Tag sind in folgender Matrix wiedergegeben (Sommerzeit wie Bezugsjahr) :

Tag im Monat Sonnenaufgang    (SS:MM) Zeitpunkt (SS:MM) Schattenanfang (WEA mit erstem Schatten)
Sonnenuntergang (SS:MM) Minuten mit Schatten Zeitpunkt (SS:MM) Schattenende (WEA mit letztem Schatten)

| Januar | Februar | März | April | Mai | Juni | Juli | August | September| Oktober | November| Dezember
            

  1 |  08:36 |  08:12 |  07:20 |  07:12 |  06:09 |  05:24 |  05:21 |  05:55 |  06:43 |  07:30 |  07:22 |  08:11
|  16:35 |  17:20 |  18:10 |  20:03 |  20:52 |  21:36 |  21:51 |  21:21 |  20:21 |  19:14 |  17:09 |  16:30

  2 |  08:36 |  08:10 |  07:18 |  07:10 |  06:07 |  05:23 |  05:21 |  05:57 |  06:45 |  07:32 |  07:24 |  08:13
|  16:36 |  17:22 |  18:12 |  20:04 |  20:53 |  21:37 |  21:50 |  21:20 |  20:19 |  19:12 |  17:08 |  16:29

  3 |  08:36 |  08:09 |  07:16 |  07:07 |  06:05 |  05:23 |  05:22 |  05:58 |  06:46 |  07:33 |  07:25 |  08:14
|  16:37 |  17:24 |  18:14 |  20:06 |  20:55 |  21:38 |  21:50 |  21:18 |  20:17 |  19:09 |  17:06 |  16:28

  4 |  08:36 |  08:07 |  07:14 |  07:05 |  06:03 |  05:22 |  05:23 |  06:00 |  06:48 |  07:35 |  07:27 |  08:15
|  16:38 |  17:26 |  18:16 |  20:07 |  20:56 |  21:39 |  21:50 |  21:16 |  20:15 |  19:07 |  17:04 |  16:28

  5 |  08:35 |  08:05 |  07:12 |  07:03 |  06:01 |  05:21 |  05:23 |  06:01 |  06:49 |  07:36 |  07:29 |  08:17
|  16:39 |  17:28 |  18:17 |  20:09 |  20:58 |  21:40 |  21:49 |  21:15 |  20:13 |  19:05 |  17:02 |  16:27

  6 |  08:35 |  08:04 |  07:10 |  07:01 |  05:59 |  05:21 |  05:24 |  06:03 |  06:51 |  07:38 |  07:30 |  08:18
|  16:40 |  17:29 |  18:19 |  20:11 |  21:00 |  21:41 |  21:49 |  21:13 |  20:10 |  19:03 |  17:01 |  16:27

  7 |  08:35 |  08:02 |  07:08 |  06:58 |  05:58 |  05:20 |  05:25 |  06:04 |  06:52 |  07:40 |  07:32 |  08:19
|  16:41 |  17:31 |  18:21 |  20:12 |  21:01 |  21:42 |  21:48 |  21:11 |  20:08 |  19:00 |  16:59 |  16:27

  8 |  08:35 |  08:01 |  07:05 |  06:56 |  05:56 |  05:20 |  05:26 |  06:06 |  06:54 |  07:41 |  07:34 |  08:21
|  16:42 |  17:33 |  18:22 |  20:14 |  21:03 |  21:43 |  21:48 |  21:10 |  20:06 |  18:58 |  16:57 |  16:26

  9 |  08:34 |  07:59 |  07:03 |  06:54 |  05:54 |  05:19 |  05:27 |  06:07 |  06:55 |  07:43 |  07:36 |  08:22
|  16:44 |  17:35 |  18:24 |  20:16 |  21:04 |  21:44 |  21:47 |  21:08 |  20:04 |  18:56 |  16:56 |  16:26

 10 |  08:34 |  07:57 |  07:01 |  06:52 |  05:53 |  05:19 |  05:28 |  06:09 |  06:57 |  07:45 |  07:37 |  08:23
|  16:45 |  17:37 |  18:26 |  20:17 |  21:06 |  21:45 |  21:47 |  21:06 |  20:02 |  18:54 |  16:54 |  16:26

 11 |  08:33 |  07:55 |  06:59 |  06:50 |  05:51 |  05:18 |  05:29 |  06:10 |  06:59 |  07:46 |  07:39 |  08:24
|  16:46 |  17:38 |  18:28 |  20:19 |  21:07 |  21:45 |  21:46 |  21:04 |  19:59 |  18:52 |  16:53 |  16:26

 12 |  08:33 |  07:54 |  06:57 |  06:47 |  05:49 |  05:18 |  05:30 |  06:12 |  07:00 |  07:48 |  07:41 |  08:25
|  16:48 |  17:40 |  18:29 |  20:21 |  21:09 |  21:46 |  21:45 |  21:02 |  19:57 |  18:50 |  16:51 |  16:25

 13 |  08:32 |  07:52 |  06:54 |  06:45 |  05:48 |  05:18 |  05:31 |  06:13 |  07:02 |  07:50 |  07:43 |  08:26
|  16:49 |  17:42 |  18:31 |  20:22 |  21:10 |  21:47 |  21:44 |  21:00 |  19:55 |  18:47 |  16:50 |  16:25

 14 |  08:31 |  07:50 |  06:52 |  06:43 |  05:46 |  05:17 |  05:32 |  06:15 |  07:03 |  07:51 |  07:44 |  08:27
|  16:51 |  17:44 |  18:33 |  20:24 |  21:12 |  21:47 |  21:43 |  20:59 |  19:52 |  18:45 |  16:48 |  16:25

 15 |  08:31 |  07:48 |  06:50 |  06:41 |  05:45 |  05:17 |  05:33 |  06:16 |  07:05 |  07:53 09:08 (2) |  07:46 |  08:28
|  16:52 |  17:46 |  18:34 |  20:25 |  21:13 |  21:48 |  21:43 |  20:57 |  19:50 |  18:43     9    09:17 (2) |  16:47 |  16:25

 16 |  08:30 |  07:46 08:39 (2) |  06:48 |  06:39 |  05:43 |  05:17 |  05:34 |  06:18 |  07:06 |  07:55 09:06 (2) |  07:48 |  08:29
|  16:54 |  17:47     4    08:43 (2) |  18:36 |  20:27 |  21:15 |  21:49 |  21:42 |  20:55 |  19:48 |  18:41    13    09:19 (2) |  16:45 |  16:25

 17 |  08:29 |  07:44 08:36 (2) |  06:45 |  06:37 |  05:42 |  05:17 |  05:35 |  06:20 |  07:08 |  07:56 09:04 (2) |  07:49 |  08:30
|  16:55 |  17:49    10    08:46 (2) |  18:38 |  20:29 |  21:16 |  21:49 |  21:41 |  20:53 |  19:46 |  18:39    16    09:20 (2) |  16:44 |  16:26

 18 |  08:28 |  07:43 08:34 (2) |  06:43 |  06:35 |  05:40 |  05:17 |  05:36 |  06:21 |  07:10 |  07:58 09:03 (2) |  07:51 |  08:30 10:52 (1)
|  16:57 |  17:51    14    08:48 (2) |  18:39 |  20:30 |  21:18 |  21:49 |  21:40 |  20:51 |  19:43 |  18:37    18    09:21 (2) |  16:43 |  16:26     1    10:53 (1)

 19 |  08:27 |  07:41 08:33 (2) |  06:41 |  06:33 |  05:39 |  05:17 |  05:38 |  06:23 |  07:11 |  08:00 09:03 (2) |  07:53 |  08:31 10:52 (1)
|  16:58 |  17:53    16    08:49 (2) |  18:41 |  20:32 |  21:19 |  21:50 |  21:39 |  20:49 |  19:41 |  18:35    18    09:21 (2) |  16:41 |  16:26     3    10:55 (1)

 20 |  08:26 |  07:39 08:32 (2) |  06:39 |  06:30 |  05:38 |  05:17 |  05:39 |  06:24 |  07:13 |  08:01 09:02 (2) |  07:54 |  08:32 10:52 (1)
|  17:00 |  17:54    18    08:50 (2) |  18:43 |  20:34 |  21:21 |  21:50 |  21:37 |  20:47 |  19:39 |  18:33    19    09:21 (2) |  16:40 |  16:26     5    10:57 (1)

 21 |  08:25 |  07:37 08:31 (2) |  06:37 |  06:28 |  05:36 |  05:17 |  05:40 |  06:26 |  07:14 |  08:03 09:01 (2) |  07:56 |  08:32 10:52 (1)
|  17:02 |  17:56    19    08:50 (2) |  18:44 |  20:35 |  21:22 |  21:50 |  21:36 |  20:45 |  19:37 |  18:31    20    09:21 (2) |  16:39 |  16:27     5    10:57 (1)

 22 |  08:24 |  07:35 08:31 (2) |  06:34 |  06:26 |  05:35 |  05:17 |  05:41 |  06:27 |  07:16 |  08:05 09:02 (2) |  07:58 |  08:33 10:52 (1)
|  17:03 |  17:58    19    08:50 (2) |  18:46 |  20:37 |  21:24 |  21:51 |  21:35 |  20:43 |  19:34 |  18:29    18    09:20 (2) |  16:38 |  16:27     6    10:58 (1)

 23 |  08:23 |  07:33 08:31 (2) |  06:32 |  06:24 |  05:34 |  05:17 |  05:43 |  06:29 |  07:17 |  08:06 09:02 (2) |  07:59 |  08:34 10:52 (1)
|  17:05 |  18:00    19    08:50 (2) |  18:48 |  20:39 |  21:25 |  21:51 |  21:34 |  20:41 |  19:32 |  18:27    18    09:20 (2) |  16:37 |  16:28     6    10:58 (1)

 24 |  08:22 |  07:31 08:31 (2) |  06:30 |  06:22 |  05:32 |  05:18 |  05:44 |  06:30 |  07:19 |  08:08 09:03 (2) |  08:01 |  08:34 10:54 (1)
|  17:07 |  18:02    19    08:50 (2) |  18:49 |  20:40 |  21:26 |  21:51 |  21:33 |  20:39 |  19:30 |  18:25    16    09:19 (2) |  16:36 |  16:28     5    10:59 (1)

 25 |  08:21 |  07:29 08:32 (2) |  06:28 |  06:20 |  05:31 |  05:18 |  05:45 |  06:32 |  07:21 |  07:10 08:04 (2) |  08:02 |  08:34 10:54 (1)
|  17:08 |  18:03    17    08:49 (2) |  18:51 |  20:42 |  21:28 |  21:51 |  21:31 |  20:36 |  19:27 |  17:23    14    08:18 (2) |  16:35 |  16:29     4    10:58 (1)

 26 |  08:20 |  07:27 08:33 (2) |  06:25 |  06:18 |  05:30 |  05:18 |  05:47 |  06:34 |  07:22 |  07:11 08:06 (2) |  08:04 |  08:35 10:55 (1)
|  17:10 |  18:05    16    08:49 (2) |  18:53 |  20:44 |  21:29 |  21:51 |  21:30 |  20:34 |  19:25 |  17:21    11    08:17 (2) |  16:34 |  16:29     3    10:58 (1)

 27 |  08:18 |  07:25 08:33 (2) |  06:23 |  06:16 |  05:29 |  05:19 |  05:48 |  06:35 |  07:24 |  07:13 08:07 (2) |  08:05 |  08:35
|  17:12 |  18:07    13    08:46 (2) |  18:54 |  20:45 |  21:30 |  21:51 |  21:29 |  20:32 |  19:23 |  17:19     6    08:13 (2) |  16:33 |  16:30

 28 |  08:17 |  07:22 08:35 (2) |  06:21 |  06:14 |  05:28 |  05:19 |  05:49 |  06:37 |  07:25 |  07:15 |  08:07 |  08:35
|  17:13 |  18:09     9    08:44 (2) |  18:56 |  20:47 |  21:31 |  21:51 |  21:27 |  20:30 |  19:21 |  17:17 |  16:32 |  16:31

 29 |  08:16 |  |  07:18 |  06:12 |  05:27 |  05:20 |  05:51 |  06:38 |  07:27 |  07:17 |  08:08 |  08:36
|  17:15 |  |  19:58 |  20:48 |  21:33 |  21:51 |  21:26 |  20:28 |  19:18 |  17:15 |  16:31 |  16:32

 30 |  08:14 |  |  07:16 |  06:10 |  05:26 |  05:20 |  05:52 |  06:40 |  07:28 |  07:18 |  08:10 |  08:36
|  17:17 |  |  19:59 |  20:50 |  21:34 |  21:51 |  21:24 |  20:26 |  19:16 |  17:13 |  16:30 |  16:32

 31 |  08:13 |  |  07:14 |  |  05:25 |  |  05:54 |  06:41 |  |  07:20 |  |  08:36
|  17:19 |  |  20:01 |  |  21:35 |  |  21:23 |  20:24 |  |  17:11 |  |  16:33

Sonnenscheinstunden |    262 |    278 |    366 |    413 |    480 |    494 |    498 |    453 |    382 |    334 |    270 |    248
astr.max.mögl.Beschattung | |   193 | | | | | | | |   196 | |    38
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Schattenwurfgutachten für das geplante Repowering im Windpark Grevenbroich
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27.05.2015 09:17/3.0.578

SHADOW - Kalender
Berechnung: VorbelastungSchattenrezeptor: F - IO 6
Voraussetzungen für Berechnung des Schattenwurfs
Referenzjahr für Kalender 2015
Die dargestellten Zeiten sind die astronomisch maximal mögliche Beschattungsdauer, berechnet unter folgenden Annahmen:
   Die Sonne scheint täglich von Sonnenauf- bis -untergang
   Die Rotorfläche steht immer senkrecht zur Sonneneinfallsrichtung 
   Die Windenergieanlage/n ist/ sind immer in Betrieb

Tabellen-Layout: Die Daten für jeden Tag sind in folgender Matrix wiedergegeben (Sommerzeit wie Bezugsjahr) :

Tag im Monat Sonnenaufgang    (SS:MM) Zeitpunkt (SS:MM) Schattenanfang (WEA mit erstem Schatten)
Sonnenuntergang (SS:MM) Minuten mit Schatten Zeitpunkt (SS:MM) Schattenende (WEA mit letztem Schatten)

| Januar | Februar | März | April | Mai | Juni | Juli | August | September| Oktober | November | Dezember
            

  1 |  08:36 |  08:12 09:15 (1) |  07:20 |  07:12 |  06:09 |  05:24 |  05:21 |  05:55 |  06:43 |  07:30 |  07:22 |  08:11
|  16:35 |  17:20    11    09:26 (1) |  18:10 |  20:03 |  20:52 |  21:36 |  21:51 |  21:21 |  20:22 |  19:14 |  17:09 |  16:30

  2 |  08:36 |  08:10 09:15 (1) |  07:18 |  07:10 |  06:07 |  05:24 |  05:21 |  05:57 |  06:45 |  07:32 |  07:24 08:47 (1) |  08:13
|  16:36 |  17:22    13    09:28 (1) |  18:12 |  20:04 |  20:53 |  21:37 |  21:50 |  21:20 |  20:19 |  19:12 |  17:08     9    08:56 (1) |  16:29

  3 |  08:36 |  08:09 09:14 (1) |  07:16 |  07:07 |  06:05 |  05:23 |  05:22 |  05:58 |  06:46 |  07:33 |  07:25 08:46 (1) |  08:14
|  16:37 |  17:24    14    09:28 (1) |  18:14 |  20:06 |  20:55 |  21:38 |  21:50 |  21:18 |  20:17 |  19:09 |  17:06    11    08:57 (1) |  16:29

  4 |  08:36 |  08:07 09:13 (1) |  07:14 |  07:05 |  06:03 |  05:22 |  05:23 |  06:00 |  06:48 |  07:35 |  07:27 08:44 (1) |  08:15
|  16:38 |  17:26    15    09:28 (1) |  18:16 |  20:07 |  20:56 |  21:39 |  21:50 |  21:16 |  20:15 |  19:07 |  17:04    13    08:57 (1) |  16:28

  5 |  08:35 |  08:05 09:14 (1) |  07:12 |  07:03 |  06:01 |  05:21 |  05:23 |  06:01 |  06:49 |  07:36 |  07:29 08:44 (1) |  08:17
|  16:39 |  17:28    15    09:29 (1) |  18:17 |  20:09 |  20:58 |  21:40 |  21:49 |  21:15 |  20:13 |  19:05 |  17:02    14    08:58 (1) |  16:27

  6 |  08:35 |  08:04 09:14 (1) |  07:10 |  07:01 |  05:59 |  05:21 |  05:24 |  06:03 |  06:51 |  07:38 |  07:30 08:44 (1) |  08:18
|  16:40 |  17:29    15    09:29 (1) |  18:19 |  20:11 |  21:00 |  21:41 |  21:49 |  21:13 |  20:10 |  19:03 |  17:01    15    08:59 (1) |  16:27

  7 |  08:35 |  08:02 09:14 (1) |  07:08 |  06:58 |  05:58 |  05:20 |  05:25 |  06:04 |  06:52 |  07:40 |  07:32 08:44 (1) |  08:19
|  16:41 |  17:31    15    09:29 (1) |  18:21 |  20:12 |  21:01 |  21:42 |  21:48 |  21:11 |  20:08 |  19:01 |  16:59    15    08:59 (1) |  16:27

  8 |  08:35 |  08:01 09:14 (1) |  07:05 |  06:56 |  05:56 |  05:20 |  05:26 |  06:06 |  06:54 |  07:41 |  07:34 08:44 (1) |  08:21
|  16:43 |  17:33    14    09:28 (1) |  18:22 |  20:14 |  21:03 |  21:43 |  21:48 |  21:10 |  20:06 |  18:58 |  16:57    15    08:59 (1) |  16:26

  9 |  08:34 |  07:59 09:16 (1) |  07:03 |  06:54 |  05:54 |  05:19 |  05:27 |  06:07 |  06:55 |  07:43 |  07:36 08:44 (1) |  08:22
|  16:44 |  17:35    12    09:28 (1) |  18:24 |  20:16 |  21:04 |  21:44 |  21:47 |  21:08 |  20:04 |  18:56 |  16:56    15    08:59 (1) |  16:26

 10 |  08:34 |  07:57 09:17 (1) |  07:01 |  06:52 |  05:53 |  05:19 |  05:28 |  06:09 |  06:57 |  07:45 |  07:37 08:45 (1) |  08:23
|  16:45 |  17:37    10    09:27 (1) |  18:26 |  20:17 |  21:06 |  21:45 |  21:47 |  21:06 |  20:02 |  18:54 |  16:54    14    08:59 (1) |  16:26

 11 |  08:33 |  07:55 09:20 (1) |  06:59 |  06:50 |  05:51 |  05:18 |  05:29 |  06:10 |  06:59 |  07:46 |  07:39 08:46 (1) |  08:24
|  16:46 |  17:38     4    09:24 (1) |  18:28 |  20:19 |  21:07 |  21:45 |  21:46 |  21:04 |  19:59 |  18:52 |  16:53    12    08:58 (1) |  16:26

 12 |  08:33 |  07:54 |  06:57 |  06:47 |  05:49 |  05:18 |  05:30 |  06:12 |  07:00 |  07:48 |  07:41 08:48 (1) |  08:25
|  16:48 |  17:40 |  18:29 |  20:21 |  21:09 |  21:46 |  21:45 |  21:02 |  19:57 |  18:50 |  16:51     9    08:57 (1) |  16:25

 13 |  08:32 |  07:52 |  06:54 |  06:45 |  05:48 |  05:18 |  05:31 |  06:13 |  07:02 |  07:50 |  07:43 08:49 (1) |  08:26
|  16:49 |  17:42 |  18:31 |  20:22 |  21:11 |  21:47 |  21:44 |  21:00 |  19:55 |  18:47 |  16:50     5    08:54 (1) |  16:25

 14 |  08:31 |  07:50 |  06:52 |  06:43 |  05:46 |  05:17 |  05:32 |  06:15 |  07:03 |  07:51 |  07:44 |  08:27
|  16:51 |  17:44 |  18:33 |  20:24 |  21:12 |  21:47 |  21:43 |  20:59 |  19:53 |  18:45 |  16:48 |  16:25

 15 |  08:31 |  07:48 |  06:50 |  06:41 |  05:45 |  05:17 |  05:33 |  06:16 |  07:05 |  07:53 |  07:46 |  08:28
|  16:52 |  17:46 |  18:34 |  20:26 |  21:14 |  21:48 |  21:43 |  20:57 |  19:50 |  18:43 |  16:47 |  16:25

 16 |  08:30 |  07:46 |  06:48 |  06:39 |  05:43 |  05:17 |  05:34 |  06:18 |  07:06 |  07:55 |  07:48 |  08:29
|  16:54 |  17:47 |  18:36 |  20:27 |  21:15 |  21:49 |  21:42 |  20:55 |  19:48 |  18:41 |  16:45 |  16:25

 17 |  08:29 |  07:44 |  06:46 |  06:37 |  05:42 |  05:17 |  05:35 |  06:20 |  07:08 |  07:56 |  07:49 |  08:30
|  16:55 |  17:49 |  18:38 |  20:29 |  21:16 |  21:49 |  21:41 |  20:53 |  19:46 |  18:39 |  16:44 |  16:26

 18 |  08:28 |  07:43 |  06:43 |  06:35 |  05:40 |  05:17 |  05:36 |  06:21 |  07:10 |  07:58 |  07:51 |  08:30
|  16:57 |  17:51 |  18:39 |  20:30 |  21:18 |  21:49 |  21:40 |  20:51 |  19:43 |  18:37 |  16:43 |  16:26

 19 |  08:27 |  07:41 |  06:41 |  06:33 |  05:39 |  05:17 |  05:38 |  06:23 |  07:11 |  08:00 |  07:53 |  08:31
|  16:58 |  17:53 |  18:41 |  20:32 |  21:19 |  21:50 |  21:39 |  20:49 |  19:41 |  18:35 |  16:41 |  16:26

 20 |  08:26 |  07:39 |  06:39 |  06:30 |  05:38 |  05:17 |  05:39 |  06:24 |  07:13 |  08:01 |  07:54 |  08:32
|  17:00 |  17:55 |  18:43 |  20:34 |  21:21 |  21:50 |  21:37 |  20:47 |  19:39 |  18:33 |  16:40 |  16:26

 21 |  08:25 |  07:37 |  06:37 |  06:28 |  05:36 |  05:17 |  05:40 |  06:26 |  07:14 |  08:03 |  07:56 |  08:32
|  17:02 |  17:56 |  18:44 |  20:35 |  21:22 |  21:51 |  21:36 |  20:45 |  19:37 |  18:31 |  16:39 |  16:27

 22 |  08:24 |  07:35 |  06:34 |  06:26 |  05:35 |  05:17 |  05:41 |  06:27 |  07:16 |  08:05 |  07:58 |  08:33
|  17:03 |  17:58 |  18:46 |  20:37 |  21:24 |  21:51 |  21:35 |  20:43 |  19:34 |  18:29 |  16:38 |  16:27

 23 |  08:23 |  07:33 |  06:32 |  06:24 |  05:34 |  05:17 |  05:43 |  06:29 |  07:17 |  08:06 |  07:59 |  08:34
|  17:05 |  18:00 |  18:48 |  20:39 |  21:25 |  21:51 |  21:34 |  20:41 |  19:32 |  18:27 |  16:37 |  16:28

 24 |  08:22 |  07:31 |  06:30 |  06:22 |  05:33 |  05:18 |  05:44 |  06:30 |  07:19 |  08:08 |  08:01 |  08:34
|  17:07 |  18:02 |  18:49 |  20:40 |  21:26 |  21:51 |  21:33 |  20:39 |  19:30 |  18:25 |  16:36 |  16:28

 25 |  08:21 |  07:29 |  06:28 |  06:20 |  05:31 |  05:18 |  05:45 |  06:32 |  07:21 |  07:10 |  08:02 |  08:34
|  17:08 |  18:03 |  18:51 |  20:42 |  21:28 |  21:51 |  21:31 |  20:36 |  19:27 |  17:23 |  16:35 |  16:29

 26 |  08:20 |  07:27 |  06:25 |  06:18 |  05:30 |  05:18 |  05:47 |  06:34 |  07:22 |  07:11 |  08:04 |  08:35
|  17:10 |  18:05 |  18:53 |  20:44 |  21:29 |  21:51 |  21:30 |  20:34 |  19:25 |  17:21 |  16:34 |  16:29

 27 |  08:18 |  07:25 |  06:23 |  06:16 |  05:29 |  05:19 |  05:48 |  06:35 |  07:24 |  07:13 |  08:05 |  08:35
|  17:12 |  18:07 |  18:54 |  20:45 |  21:30 |  21:51 |  21:29 |  20:32 |  19:23 |  17:19 |  16:33 |  16:30

 28 |  08:17 |  07:22 |  06:21 |  06:14 |  05:28 |  05:19 |  05:50 |  06:37 |  07:25 |  07:15 |  08:07 |  08:35
|  17:13 |  18:09 |  18:56 |  20:47 |  21:31 |  21:51 |  21:27 |  20:30 |  19:21 |  17:17 |  16:32 |  16:31

 29 |  08:16 |  |  07:19 |  06:12 |  05:27 |  05:20 |  05:51 |  06:38 |  07:27 |  07:17 |  08:08 |  08:36
|  17:15 |  |  19:58 |  20:48 |  21:33 |  21:51 |  21:26 |  20:28 |  19:18 |  17:15 |  16:31 |  16:32

 30 |  08:14 09:19 (1) |  |  07:16 |  06:11 |  05:26 |  05:20 |  05:52 |  06:40 |  07:28 |  07:18 |  08:10 |  08:36
|  17:17     2    09:21 (1) |  |  19:59 |  20:50 |  21:34 |  21:51 |  21:24 |  20:26 |  19:16 |  17:13 |  16:31 |  16:33

 31 |  08:13 09:17 (1) |  |  07:14 |  |  05:25 |  |  05:54 |  06:41 |  |  07:20 |  |  08:36
|  17:19     8    09:25 (1) |  |  20:01 |  |  21:35 |  |  21:23 |  20:24 |  |  17:11 |  |  16:33

Sonnenscheinstunden |    262 |    278 |    366 |    413 |    480 |    494 |    498 |    452 |    382 |    334 |    270 |    248
astr.max.mögl.Beschattung |    10 |   138 | | | | | | | | |   147 |
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Schattenwurfgutachten für das geplante Repowering im Windpark Grevenbroich
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SHADOW - Kalender
Berechnung: VorbelastungSchattenrezeptor: G - IO 7
Voraussetzungen für Berechnung des Schattenwurfs
Referenzjahr für Kalender 2015
Die dargestellten Zeiten sind die astronomisch maximal mögliche Beschattungsdauer, berechnet unter folgenden Annahmen:
   Die Sonne scheint täglich von Sonnenauf- bis -untergang
   Die Rotorfläche steht immer senkrecht zur Sonneneinfallsrichtung 
   Die Windenergieanlage/n ist/ sind immer in Betrieb

Tabellen-Layout: Die Daten für jeden Tag sind in folgender Matrix wiedergegeben (Sommerzeit wie Bezugsjahr) :

Tag im Monat Sonnenaufgang    (SS:MM) Zeitpunkt (SS:MM) Schattenanfang (WEA mit erstem Schatten)
Sonnenuntergang (SS:MM) Minuten mit Schatten Zeitpunkt (SS:MM) Schattenende (WEA mit letztem Schatten)

| Januar | Februar | März | April | Mai | Juni | Juli | August | September| Oktober | November | Dezember
            

  1 |  08:36 |  08:12 |  07:20 |  07:12 |  06:09 |  05:24 |  05:21 |  05:55 |  06:43 |  07:30 |  07:22 |  08:11
|  16:35 |  17:20 |  18:10 |  20:03 |  20:52 |  21:36 |  21:51 |  21:21 |  20:22 |  19:14 |  17:09 |  16:30

  2 |  08:36 |  08:10 |  07:18 |  07:10 |  06:07 |  05:24 |  05:21 |  05:57 |  06:45 |  07:32 |  07:24 |  08:13
|  16:36 |  17:22 |  18:12 |  20:04 |  20:53 |  21:37 |  21:50 |  21:20 |  20:19 |  19:12 |  17:08 |  16:29

  3 |  08:36 |  08:09 |  07:16 |  07:07 |  06:05 |  05:23 |  05:22 |  05:58 |  06:46 |  07:33 |  07:25 |  08:14
|  16:37 |  17:24 |  18:14 |  20:06 |  20:55 |  21:38 |  21:50 |  21:18 |  20:17 |  19:09 |  17:06 |  16:29

  4 |  08:36 |  08:07 |  07:14 |  07:05 |  06:03 |  05:22 |  05:23 |  06:00 |  06:48 |  07:35 |  07:27 |  08:15
|  16:38 |  17:26 |  18:16 |  20:07 |  20:56 |  21:39 |  21:50 |  21:16 |  20:15 |  19:07 |  17:04 |  16:28

  5 |  08:35 |  08:05 |  07:12 |  07:03 |  06:01 |  05:21 |  05:23 |  06:01 |  06:49 |  07:36 |  07:29 |  08:17
|  16:39 |  17:28 |  18:17 |  20:09 |  20:58 |  21:40 |  21:49 |  21:15 |  20:13 |  19:05 |  17:02 |  16:27

  6 |  08:35 |  08:04 |  07:10 |  07:01 |  05:59 |  05:21 |  05:24 |  06:03 |  06:51 |  07:38 |  07:31 |  08:18
|  16:40 |  17:29 |  18:19 |  20:11 |  21:00 |  21:41 |  21:49 |  21:13 |  20:10 |  19:03 |  17:01 |  16:27

  7 |  08:35 |  08:02 |  07:08 |  06:58 |  05:58 |  05:20 |  05:25 |  06:04 |  06:52 |  07:40 |  07:32 |  08:19
|  16:41 |  17:31 |  18:21 |  20:12 |  21:01 |  21:42 |  21:48 |  21:11 |  20:08 |  19:00 |  16:59 |  16:27

  8 |  08:35 |  08:01 |  07:05 |  06:56 |  05:56 |  05:20 |  05:26 |  06:06 |  06:54 |  07:41 |  07:34 |  08:21
|  16:43 |  17:33 |  18:22 |  20:14 |  21:03 |  21:43 |  21:48 |  21:10 |  20:06 |  18:58 |  16:57 |  16:26

  9 |  08:34 |  07:59 |  07:03 |  06:54 |  05:54 |  05:19 |  05:27 |  06:07 |  06:55 |  07:43 |  07:36 |  08:22
|  16:44 |  17:35 |  18:24 |  20:16 |  21:04 |  21:44 |  21:47 |  21:08 |  20:04 |  18:56 |  16:56 |  16:26

 10 |  08:34 |  07:57 |  07:01 |  06:52 |  05:53 |  05:19 |  05:28 |  06:09 |  06:57 |  07:45 |  07:37 |  08:23
|  16:45 |  17:37 |  18:26 |  20:17 |  21:06 |  21:45 |  21:47 |  21:06 |  20:02 |  18:54 |  16:54 |  16:26

 11 |  08:33 |  07:55 |  06:59 |  06:50 |  05:51 |  05:18 |  05:29 |  06:10 |  06:59 |  07:46 |  07:39 |  08:24
|  16:46 |  17:38 |  18:28 |  20:19 |  21:07 |  21:45 |  21:46 |  21:04 |  19:59 |  18:52 |  16:53 |  16:26

 12 |  08:33 |  07:54 |  06:57 |  06:47 |  05:49 |  05:18 |  05:30 |  06:12 |  07:00 |  07:48 |  07:41 |  08:25
|  16:48 |  17:40 |  18:29 |  20:21 |  21:09 |  21:46 |  21:45 |  21:02 |  19:57 |  18:50 |  16:51 |  16:25

 13 |  08:32 |  07:52 |  06:54 |  06:45 |  05:48 |  05:18 |  05:31 |  06:13 |  07:02 |  07:50 |  07:43 |  08:26
|  16:49 |  17:42 |  18:31 |  20:22 |  21:11 |  21:47 |  21:44 |  21:00 |  19:55 |  18:47 |  16:50 |  16:25

 14 |  08:31 09:35 (1) |  07:50 |  06:52 |  06:43 |  05:46 |  05:17 |  05:32 |  06:15 |  07:03 |  07:51 |  07:44 09:10 (1) |  08:27
|  16:51     3    09:38 (1) |  17:44 |  18:33 |  20:24 |  21:12 |  21:47 |  21:43 |  20:59 |  19:53 |  18:45 |  16:48     5    09:15 (1) |  16:25

 15 |  08:31 09:33 (1) |  07:48 |  06:50 |  06:41 |  05:45 |  05:17 |  05:33 |  06:16 |  07:05 |  07:53 |  07:46 09:08 (1) |  08:28
|  16:52     7    09:40 (1) |  17:46 |  18:34 |  20:26 |  21:14 |  21:48 |  21:43 |  20:57 |  19:50 |  18:43 |  16:47     9    09:17 (1) |  16:25

 16 |  08:30 09:32 (1) |  07:46 |  06:48 |  06:39 |  05:43 |  05:17 |  05:34 |  06:18 |  07:06 |  07:55 |  07:48 09:07 (1) |  08:29
|  16:54    10    09:42 (1) |  17:47 |  18:36 |  20:27 |  21:15 |  21:49 |  21:42 |  20:55 |  19:48 |  18:41 |  16:45    12    09:19 (1) |  16:25

 17 |  08:29 09:32 (1) |  07:44 |  06:46 |  06:37 |  05:42 |  05:17 |  05:35 |  06:20 |  07:08 |  07:56 |  07:49 09:07 (1) |  08:30
|  16:55    11    09:43 (1) |  17:49 |  18:38 |  20:29 |  21:16 |  21:49 |  21:41 |  20:53 |  19:46 |  18:39 |  16:44    13    09:20 (1) |  16:26

 18 |  08:28 09:31 (1) |  07:43 |  06:43 |  06:35 |  05:40 |  05:17 |  05:36 |  06:21 |  07:10 |  07:58 |  07:51 09:07 (1) |  08:30
|  16:57    13    09:44 (1) |  17:51 |  18:39 |  20:30 |  21:18 |  21:49 |  21:40 |  20:51 |  19:43 |  18:37 |  16:43    14    09:21 (1) |  16:26

 19 |  08:27 09:31 (1) |  07:41 |  06:41 |  06:33 |  05:39 |  05:17 |  05:38 |  06:23 |  07:11 |  08:00 |  07:53 09:06 (1) |  08:31
|  16:58    14    09:45 (1) |  17:53 |  18:41 |  20:32 |  21:19 |  21:50 |  21:39 |  20:49 |  19:41 |  18:35 |  16:41    14    09:20 (1) |  16:26

 20 |  08:26 09:31 (1) |  07:39 |  06:39 |  06:30 |  05:38 |  05:17 |  05:39 |  06:24 |  07:13 |  08:01 |  07:54 09:06 (1) |  08:32
|  17:00    14    09:45 (1) |  17:55 |  18:43 |  20:34 |  21:21 |  21:50 |  21:37 |  20:47 |  19:39 |  18:33 |  16:40    15    09:21 (1) |  16:26

 21 |  08:25 09:31 (1) |  07:37 |  06:37 |  06:28 |  05:36 |  05:17 |  05:40 |  06:26 |  07:14 |  08:03 |  07:56 09:06 (1) |  08:32
|  17:02    15    09:46 (1) |  17:56 |  18:44 |  20:35 |  21:22 |  21:51 |  21:36 |  20:45 |  19:37 |  18:31 |  16:39    16    09:22 (1) |  16:27

 22 |  08:24 09:31 (1) |  07:35 |  06:34 |  06:26 |  05:35 |  05:17 |  05:41 |  06:27 |  07:16 |  08:05 |  07:58 09:07 (1) |  08:33
|  17:03    15    09:46 (1) |  17:58 |  18:46 |  20:37 |  21:24 |  21:51 |  21:35 |  20:43 |  19:34 |  18:29 |  16:38    15    09:22 (1) |  16:27

 23 |  08:23 09:31 (1) |  07:33 |  06:32 |  06:24 |  05:34 |  05:17 |  05:43 |  06:29 |  07:17 |  08:06 |  07:59 09:08 (1) |  08:34
|  17:05    15    09:46 (1) |  18:00 |  18:48 |  20:39 |  21:25 |  21:51 |  21:34 |  20:41 |  19:32 |  18:27 |  16:37    14    09:22 (1) |  16:28

 24 |  08:22 09:32 (1) |  07:31 |  06:30 |  06:22 |  05:33 |  05:18 |  05:44 |  06:30 |  07:19 |  08:08 |  08:01 09:08 (1) |  08:34
|  17:07    15    09:47 (1) |  18:02 |  18:49 |  20:40 |  21:26 |  21:51 |  21:33 |  20:39 |  19:30 |  18:25 |  16:36    14    09:22 (1) |  16:28

 25 |  08:21 09:33 (1) |  07:29 |  06:28 |  06:20 |  05:31 |  05:18 |  05:45 |  06:32 |  07:21 |  07:10 |  08:02 09:09 (1) |  08:34
|  17:08    14    09:47 (1) |  18:03 |  18:51 |  20:42 |  21:28 |  21:51 |  21:31 |  20:36 |  19:27 |  17:23 |  16:35    13    09:22 (1) |  16:29

 26 |  08:20 09:33 (1) |  07:27 |  06:25 |  06:18 |  05:30 |  05:18 |  05:47 |  06:34 |  07:22 |  07:11 |  08:04 09:10 (1) |  08:35
|  17:10    13    09:46 (1) |  18:05 |  18:53 |  20:44 |  21:29 |  21:51 |  21:30 |  20:34 |  19:25 |  17:21 |  16:34    12    09:22 (1) |  16:29

 27 |  08:18 09:34 (1) |  07:25 |  06:23 |  06:16 |  05:29 |  05:19 |  05:48 |  06:35 |  07:24 |  07:13 |  08:05 09:10 (1) |  08:35
|  17:12    12    09:46 (1) |  18:07 |  18:54 |  20:45 |  21:30 |  21:51 |  21:29 |  20:32 |  19:23 |  17:19 |  16:33    11    09:21 (1) |  16:30

 28 |  08:17 09:35 (1) |  07:22 |  06:21 |  06:14 |  05:28 |  05:19 |  05:50 |  06:37 |  07:25 |  07:15 |  08:07 09:12 (1) |  08:35
|  17:13    10    09:45 (1) |  18:09 |  18:56 |  20:47 |  21:31 |  21:51 |  21:27 |  20:30 |  19:21 |  17:17 |  16:32     8    09:20 (1) |  16:31

 29 |  08:16 09:37 (1) |  |  07:19 |  06:12 |  05:27 |  05:20 |  05:51 |  06:38 |  07:27 |  07:17 |  08:08 09:14 (1) |  08:36
|  17:15     7    09:44 (1) |  |  19:58 |  20:48 |  21:33 |  21:51 |  21:26 |  20:28 |  19:18 |  17:15 |  16:31     6    09:20 (1) |  16:32

 30 |  08:14 |  |  07:16 |  06:11 |  05:26 |  05:20 |  05:52 |  06:40 |  07:28 |  07:18 |  08:10 |  08:36
|  17:17 |  |  19:59 |  20:50 |  21:34 |  21:51 |  21:24 |  20:26 |  19:16 |  17:13 |  16:31 |  16:33

 31 |  08:13 |  |  07:14 |  |  05:25 |  |  05:54 |  06:41 |  |  07:20 |  |  08:36
|  17:19 |  |  20:01 |  |  21:35 |  |  21:23 |  20:24 |  |  17:11 |  |  16:33

Sonnenscheinstunden |    262 |    278 |    366 |    413 |    480 |    494 |    498 |    453 |    382 |    334 |    270 |    248
astr.max.mögl.Beschattung |   188 | | | | | | | | | |   191 |
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SHADOW - Kalender
Berechnung: VorbelastungSchattenrezeptor: H - IO 8
Voraussetzungen für Berechnung des Schattenwurfs
Referenzjahr für Kalender 2015
Die dargestellten Zeiten sind die astronomisch maximal mögliche Beschattungsdauer, berechnet unter folgenden Annahmen:
   Die Sonne scheint täglich von Sonnenauf- bis -untergang
   Die Rotorfläche steht immer senkrecht zur Sonneneinfallsrichtung 
   Die Windenergieanlage/n ist/ sind immer in Betrieb

Tabellen-Layout: Die Daten für jeden Tag sind in folgender Matrix wiedergegeben (Sommerzeit wie Bezugsjahr) :

Tag im Monat Sonnenaufgang    (SS:MM) Zeitpunkt (SS:MM) Schattenanfang (WEA mit erstem Schatten)
Sonnenuntergang (SS:MM) Minuten mit Schatten Zeitpunkt (SS:MM) Schattenende (WEA mit letztem Schatten)

| Januar | Februar | März | April | Mai | Juni | Juli | August | September| Oktober | November| Dezember
            

  1 |  08:36 |  08:12 |  07:20 |  07:12 |  06:08 |  05:24 |  05:21 |  05:55 |  06:43 |  07:30 |  07:22 |  08:11
|  16:34 |  17:20 |  18:10 |  20:02 |  20:52 |  21:36 |  21:51 |  21:21 |  20:21 |  19:14 |  17:09 |  16:30

  2 |  08:36 |  08:10 |  07:18 |  07:09 |  06:07 |  05:23 |  05:21 |  05:57 |  06:44 |  07:32 |  07:23 |  08:13
|  16:35 |  17:22 |  18:12 |  20:04 |  20:53 |  21:37 |  21:50 |  21:20 |  20:19 |  19:12 |  17:07 |  16:29

  3 |  08:36 |  08:09 |  07:16 |  07:07 |  06:05 |  05:23 |  05:22 |  05:58 |  06:46 |  07:33 |  07:25 |  08:14
|  16:37 |  17:24 |  18:14 |  20:06 |  20:55 |  21:38 |  21:50 |  21:18 |  20:17 |  19:09 |  17:06 |  16:28

  4 |  08:36 |  08:07 |  07:14 |  07:05 |  06:03 |  05:22 |  05:23 |  06:00 |  06:48 |  07:35 |  07:27 |  08:15
|  16:38 |  17:26 |  18:15 |  20:07 |  20:56 |  21:39 |  21:50 |  21:16 |  20:15 |  19:07 |  17:04 |  16:28

  5 |  08:35 |  08:05 |  07:12 |  07:03 |  06:01 |  05:21 |  05:23 |  06:01 |  06:49 |  07:36 |  07:29 |  08:17
|  16:39 |  17:27 |  18:17 |  20:09 |  20:58 |  21:40 |  21:49 |  21:15 |  20:13 |  19:05 |  17:02 |  16:27

  6 |  08:35 |  08:04 |  07:10 |  07:01 |  05:59 |  05:21 |  05:24 |  06:02 |  06:51 |  07:38 |  07:30 |  08:18
|  16:40 |  17:29 |  18:19 |  20:11 |  21:00 |  21:41 |  21:49 |  21:13 |  20:10 |  19:03 |  17:00 |  16:27

  7 |  08:35 |  08:02 |  07:07 |  06:58 |  05:58 |  05:20 |  05:25 |  06:04 |  06:52 |  07:40 |  07:32 |  08:19
|  16:41 |  17:31 |  18:21 |  20:12 |  21:01 |  21:42 |  21:48 |  21:11 |  20:08 |  19:00 |  16:59 |  16:26

  8 |  08:35 |  08:01 |  07:05 |  06:56 |  05:56 |  05:19 |  05:26 |  06:06 |  06:54 |  07:41 |  07:34 |  08:21
|  16:42 |  17:33 |  18:22 |  20:14 |  21:03 |  21:43 |  21:48 |  21:09 |  20:06 |  18:58 |  16:57 |  16:26

  9 |  08:34 |  07:59 |  07:03 |  06:54 |  05:54 |  05:19 |  05:27 |  06:07 |  06:55 |  07:43 |  07:36 |  08:22
|  16:44 |  17:35 |  18:24 |  20:16 |  21:04 |  21:44 |  21:47 |  21:08 |  20:04 |  18:56 |  16:56 |  16:26

 10 |  08:34 |  07:57 |  07:01 |  06:52 |  05:52 |  05:18 |  05:28 |  06:09 |  06:57 |  07:45 |  07:37 |  08:23
|  16:45 |  17:36 |  18:26 |  20:17 |  21:06 |  21:45 |  21:47 |  21:06 |  20:01 |  18:54 |  16:54 |  16:26

 11 |  08:33 |  07:55 |  06:59 |  06:50 |  05:51 |  05:18 |  05:29 |  06:10 |  06:58 |  07:46 |  07:39 |  08:24
|  16:46 |  17:38 |  18:27 |  20:19 |  21:07 |  21:45 |  21:46 |  21:04 |  19:59 |  18:52 |  16:52 |  16:25

 12 |  08:33 |  07:54 |  06:57 |  06:47 |  05:49 |  05:18 |  05:30 |  06:12 |  07:00 |  07:48 |  07:41 |  08:25
|  16:48 |  17:40 |  18:29 |  20:21 |  21:09 |  21:46 |  21:45 |  21:02 |  19:57 |  18:49 |  16:51 |  16:25

 13 |  08:32 |  07:52 |  06:54 |  06:45 |  05:48 |  05:17 |  05:31 |  06:13 |  07:02 |  07:49 |  07:43 |  08:26
|  16:49 |  17:42 |  18:31 |  20:22 |  21:10 |  21:47 |  21:44 |  21:00 |  19:55 |  18:47 |  16:49 |  16:25

 14 |  08:31 |  07:50 |  06:52 |  06:43 |  05:46 |  05:17 |  05:32 |  06:15 |  07:03 |  07:51 |  07:44 |  08:27
|  16:51 |  17:44 |  18:33 |  20:24 |  21:12 |  21:47 |  21:43 |  20:58 |  19:52 |  18:45 |  16:48 |  16:25

 15 |  08:31 |  07:48 |  06:50 |  06:41 |  05:45 |  05:17 |  05:33 |  06:16 |  07:05 |  07:53 |  07:46 |  08:28
|  16:52 |  17:45 |  18:34 |  20:25 |  21:13 |  21:48 |  21:43 |  20:57 |  19:50 |  18:43 |  16:47 |  16:25

 16 |  08:30 |  07:46 |  06:48 |  06:39 |  05:43 |  05:17 |  05:34 |  06:18 |  07:06 |  07:54 |  07:48 |  08:29
|  16:54 |  17:47 |  18:36 |  20:27 |  21:15 |  21:49 |  21:42 |  20:55 |  19:48 |  18:41 |  16:45 |  16:25

 17 |  08:29 |  07:44 |  06:45 |  06:37 |  05:42 |  05:17 |  05:35 |  06:19 |  07:08 |  07:56 |  07:49 |  08:30
|  16:55 |  17:49 |  18:38 |  20:29 |  21:16 |  21:49 |  21:41 |  20:53 |  19:46 |  18:39 |  16:44 |  16:25

 18 |  08:28 |  07:42 |  06:43 |  06:35 |  05:40 |  05:17 |  05:36 |  06:21 |  07:09 |  07:58 |  07:51 |  08:30
|  16:57 |  17:51 |  18:39 |  20:30 |  21:18 |  21:49 |  21:40 |  20:51 |  19:43 |  18:37 |  16:43 |  16:26

 19 |  08:27 |  07:41 |  06:41 |  06:32 |  05:39 |  05:17 |  05:37 |  06:23 |  07:11 |  08:00 |  07:53 |  08:31
|  16:58 |  17:53 |  18:41 |  20:32 |  21:19 |  21:50 |  21:39 |  20:49 |  19:41 |  18:35 |  16:41 |  16:26

 20 |  08:26 |  07:39 |  06:39 |  06:30 |  05:37 |  05:17 |  05:39 |  06:24 |  07:13 |  08:01 |  07:54 |  08:32
|  17:00 |  17:54 |  18:43 |  20:34 |  21:21 |  21:50 |  21:37 |  20:47 |  19:39 |  18:33 |  16:40 |  16:26

 21 |  08:25 |  07:37 |  06:36 |  06:28 |  05:36 |  05:17 |  05:40 |  06:26 |  07:14 |  08:03 |  07:56 |  08:32
|  17:01 |  17:56 |  18:44 |  20:35 |  21:22 |  21:50 |  21:36 |  20:45 |  19:36 |  18:31 |  16:39 |  16:27

 22 |  08:24 |  07:35 |  06:34 |  06:26 |  05:35 |  05:17 |  05:41 |  06:27 |  07:16 |  08:05 |  07:58 |  08:33
|  17:03 |  17:58 |  18:46 |  20:37 |  21:24 |  21:51 |  21:35 |  20:43 |  19:34 |  18:28 |  16:38 |  16:27

 23 |  08:23 |  07:33 |  06:32 |  06:24 |  05:34 |  05:17 |  05:43 |  06:29 |  07:17 |  08:06 |  07:59 |  08:34
|  17:05 |  18:00 |  18:48 |  20:39 |  21:25 |  21:51 |  21:34 |  20:41 |  19:32 |  18:26 |  16:37 |  16:28

 24 |  08:22 |  07:31 |  06:30 |  06:22 |  05:32 |  05:17 |  05:44 |  06:30 |  07:19 |  08:08 |  08:01 |  08:34
|  17:06 |  18:02 |  18:49 |  20:40 |  21:26 |  21:51 |  21:33 |  20:39 |  19:30 |  18:24 |  16:36 |  16:28

 25 |  08:21 |  07:29 |  06:27 |  06:20 |  05:31 |  05:18 |  05:45 |  06:32 |  07:20 |  07:10 |  08:02 |  08:34
|  17:08 |  18:03 |  18:51 |  20:42 |  21:28 |  21:51 |  21:31 |  20:36 |  19:27 |  17:22 |  16:35 |  16:29

 26 |  08:20 |  07:27 |  06:25 |  06:18 |  05:30 |  05:18 |  05:47 |  06:33 |  07:22 |  07:11 |  08:04 |  08:35
|  17:10 |  18:05 |  18:53 |  20:43 |  21:29 |  21:51 |  21:30 |  20:34 |  19:25 |  17:21 |  16:34 |  16:29

 27 |  08:18 |  07:24 |  06:23 |  06:16 |  05:29 |  05:19 |  05:48 |  06:35 |  07:24 |  07:13 |  08:05 |  08:35
|  17:12 |  18:07 |  18:54 |  20:45 |  21:30 |  21:51 |  21:29 |  20:32 |  19:23 |  17:19 |  16:33 |  16:30

 28 |  08:17 |  07:22 |  06:21 |  06:14 |  05:28 |  05:19 |  05:49 |  06:37 |  07:25 |  07:15 |  08:07 |  08:35
|  17:13 |  18:09 |  18:56 |  20:47 |  21:31 |  21:51 |  21:27 |  20:30 |  19:21 |  17:17 |  16:32 |  16:31

 29 |  08:16 |  |  07:18 |  06:12 |  05:27 |  05:19 |  05:51 |  06:38 |  07:27 |  07:17 |  08:08 |  08:36
|  17:15 |  |  19:58 |  20:48 |  21:33 |  21:51 |  21:26 |  20:28 |  19:18 |  17:15 |  16:31 |  16:32

 30 |  08:14 |  |  07:16 |  06:10 |  05:26 |  05:20 |  05:52 |  06:40 |  07:28 |  07:18 |  08:10 |  08:36
|  17:17 |  |  19:59 |  20:50 |  21:34 |  21:51 |  21:24 |  20:26 |  19:16 |  17:13 |  16:30 |  16:32

 31 |  08:13 |  |  07:14 |  |  05:25 |  |  05:54 |  06:41 |  |  07:20 |  |  08:36
|  17:19 |  |  20:01 |  |  21:35 |  |  21:23 |  20:24 |  |  17:11 |  |  16:33

Sonnenscheinstunden |    262 |    278 |    366 |    413 |    480 |    494 |    498 |    453 |    382 |    334 |    270 |    248
astr.max.mögl.Beschattung | | | | | | | | | | | |
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Projekt:

13-127-GK-02
Beschreibung:

Schattenwurfgutachten für das geplante Repowering im Windpark Grevenbroich
Lizenzierter Anwender:

T&H I ngenieure GmbH 
Bremerhavener Heerstraße 10 
DE-28717 Bremen
+ 49 (0) 421 6989 9314
info@th-ingenieure.de
Berechnet:

27.05.2015 09:17/3.0.578

SHADOW - Kalender
Berechnung: VorbelastungSchattenrezeptor: I  - IO 9
Voraussetzungen für Berechnung des Schattenwurfs
Referenzjahr für Kalender 2015
Die dargestellten Zeiten sind die astronomisch maximal mögliche Beschattungsdauer, berechnet unter folgenden Annahmen:
   Die Sonne scheint täglich von Sonnenauf- bis -untergang
   Die Rotorfläche steht immer senkrecht zur Sonneneinfallsrichtung 
   Die Windenergieanlage/n ist/ sind immer in Betrieb

Tabellen-Layout: Die Daten für jeden Tag sind in folgender Matrix wiedergegeben (Sommerzeit wie Bezugsjahr) :

Tag im Monat Sonnenaufgang    (SS:MM) Zeitpunkt (SS:MM) Schattenanfang (WEA mit erstem Schatten)
Sonnenuntergang (SS:MM) Minuten mit Schatten Zeitpunkt (SS:MM) Schattenende (WEA mit letztem Schatten)

| Januar | Februar | März | April | Mai | Juni | Juli | August | September| Oktober | November| Dezember
            

  1 |  08:36 |  08:12 |  07:20 |  07:12 |  06:09 |  05:24 |  05:21 |  05:55 |  06:43 |  07:30 |  07:22 |  08:11
|  16:35 |  17:20 |  18:10 |  20:02 |  20:52 |  21:36 |  21:51 |  21:21 |  20:21 |  19:14 |  17:09 |  16:30

  2 |  08:36 |  08:10 |  07:18 |  07:09 |  06:07 |  05:23 |  05:21 |  05:57 |  06:44 |  07:32 |  07:24 |  08:13
|  16:36 |  17:22 |  18:12 |  20:04 |  20:53 |  21:37 |  21:50 |  21:20 |  20:19 |  19:12 |  17:07 |  16:29

  3 |  08:36 |  08:09 |  07:16 |  07:07 |  06:05 |  05:23 |  05:22 |  05:58 |  06:46 |  07:33 |  07:25 |  08:14
|  16:37 |  17:24 |  18:14 |  20:06 |  20:55 |  21:38 |  21:50 |  21:18 |  20:17 |  19:09 |  17:06 |  16:28

  4 |  08:36 |  08:07 |  07:14 |  07:05 |  06:03 |  05:22 |  05:23 |  06:00 |  06:48 |  07:35 |  07:27 |  08:15
|  16:38 |  17:26 |  18:16 |  20:07 |  20:56 |  21:39 |  21:50 |  21:16 |  20:15 |  19:07 |  17:04 |  16:28

  5 |  08:35 |  08:05 |  07:12 |  07:03 |  06:01 |  05:21 |  05:23 |  06:01 |  06:49 |  07:36 |  07:29 |  08:17
|  16:39 |  17:27 |  18:17 |  20:09 |  20:58 |  21:40 |  21:49 |  21:15 |  20:13 |  19:05 |  17:02 |  16:27

  6 |  08:35 |  08:04 |  07:10 |  07:01 |  05:59 |  05:21 |  05:24 |  06:03 |  06:51 |  07:38 |  07:30 |  08:18
|  16:40 |  17:29 |  18:19 |  20:11 |  21:00 |  21:41 |  21:49 |  21:13 |  20:10 |  19:03 |  17:00 |  16:27

  7 |  08:35 |  08:02 |  07:08 |  06:58 |  05:58 |  05:20 |  05:25 |  06:04 |  06:52 |  07:40 |  07:32 |  08:19
|  16:41 |  17:31 |  18:21 |  20:12 |  21:01 |  21:42 |  21:48 |  21:11 |  20:08 |  19:00 |  16:59 |  16:26

  8 |  08:35 |  08:01 |  07:05 |  06:56 |  05:56 |  05:19 |  05:26 |  06:06 |  06:54 |  07:41 |  07:34 |  08:21
|  16:42 |  17:33 |  18:22 |  20:14 |  21:03 |  21:43 |  21:48 |  21:10 |  20:06 |  18:58 |  16:57 |  16:26

  9 |  08:34 |  07:59 |  07:03 |  06:54 |  05:54 |  05:19 |  05:27 |  06:07 |  06:55 |  07:43 |  07:36 |  08:22
|  16:44 |  17:35 |  18:24 |  20:16 |  21:04 |  21:44 |  21:47 |  21:08 |  20:04 |  18:56 |  16:56 |  16:26

 10 |  08:34 |  07:57 |  07:01 |  06:52 |  05:53 |  05:18 |  05:28 |  06:09 |  06:57 |  07:45 |  07:37 |  08:23
|  16:45 |  17:36 |  18:26 |  20:17 |  21:06 |  21:45 |  21:47 |  21:06 |  20:01 |  18:54 |  16:54 |  16:26

 11 |  08:33 |  07:55 |  06:59 |  06:50 |  05:51 |  05:18 |  05:29 |  06:10 |  06:59 |  07:46 |  07:39 |  08:24
|  16:46 |  17:38 |  18:27 |  20:19 |  21:07 |  21:45 |  21:46 |  21:04 |  19:59 |  18:52 |  16:52 |  16:25

 12 |  08:33 |  07:54 |  06:57 |  06:47 |  05:49 |  05:18 |  05:30 |  06:12 |  07:00 |  07:48 |  07:41 |  08:25
|  16:48 |  17:40 |  18:29 |  20:21 |  21:09 |  21:46 |  21:45 |  21:02 |  19:57 |  18:49 |  16:51 |  16:25

 13 |  08:32 |  07:52 |  06:54 |  06:45 |  05:48 |  05:17 |  05:31 |  06:13 |  07:02 |  07:50 |  07:43 |  08:26
|  16:49 |  17:42 |  18:31 |  20:22 |  21:10 |  21:47 |  21:44 |  21:00 |  19:55 |  18:47 |  16:49 |  16:25

 14 |  08:31 |  07:50 |  06:52 |  06:43 |  05:46 |  05:17 |  05:32 |  06:15 |  07:03 |  07:51 |  07:44 |  08:27
|  16:51 |  17:44 |  18:33 |  20:24 |  21:12 |  21:47 |  21:43 |  20:59 |  19:52 |  18:45 |  16:48 |  16:25

 15 |  08:31 |  07:48 |  06:50 |  06:41 |  05:45 |  05:17 |  05:33 |  06:16 |  07:05 |  07:53 |  07:46 |  08:28
|  16:52 |  17:45 |  18:34 |  20:25 |  21:14 |  21:48 |  21:43 |  20:57 |  19:50 |  18:43 |  16:47 |  16:25

 16 |  08:30 |  07:46 |  06:48 |  06:39 |  05:43 |  05:17 |  05:34 |  06:18 |  07:06 |  07:55 |  07:48 |  08:29
|  16:54 |  17:47 |  18:36 |  20:27 |  21:15 |  21:49 |  21:42 |  20:55 |  19:48 |  18:41 |  16:45 |  16:25

 17 |  08:29 |  07:44 |  06:45 |  06:37 |  05:42 |  05:17 |  05:35 |  06:19 |  07:08 |  07:56 |  07:49 |  08:30
|  16:55 |  17:49 |  18:38 |  20:29 |  21:16 |  21:49 |  21:41 |  20:53 |  19:46 |  18:39 |  16:44 |  16:25

 18 |  08:28 |  07:43 |  06:43 |  06:35 |  05:40 |  05:17 |  05:36 |  06:21 |  07:09 |  07:58 |  07:51 |  08:30
|  16:57 |  17:51 |  18:39 |  20:30 |  21:18 |  21:49 |  21:40 |  20:51 |  19:43 |  18:37 |  16:43 |  16:26

 19 |  08:27 |  07:41 |  06:41 |  06:32 |  05:39 |  05:17 |  05:38 |  06:23 |  07:11 |  08:00 |  07:53 |  08:31
|  16:58 |  17:53 |  18:41 |  20:32 |  21:19 |  21:50 |  21:39 |  20:49 |  19:41 |  18:35 |  16:41 |  16:26

 20 |  08:26 |  07:39 |  06:39 |  06:30 |  05:37 |  05:17 |  05:39 |  06:24 |  07:13 |  08:01 |  07:54 |  08:32
|  17:00 |  17:54 |  18:43 |  20:34 |  21:21 |  21:50 |  21:37 |  20:47 |  19:39 |  18:33 |  16:40 |  16:26

 21 |  08:25 |  07:37 |  06:36 |  06:28 |  05:36 |  05:17 |  05:40 |  06:26 |  07:14 |  08:03 |  07:56 |  08:32
|  17:01 |  17:56 |  18:44 |  20:35 |  21:22 |  21:51 |  21:36 |  20:45 |  19:37 |  18:31 |  16:39 |  16:27

 22 |  08:24 |  07:35 |  06:34 |  06:26 |  05:35 |  05:17 |  05:41 |  06:27 |  07:16 |  08:05 |  07:58 |  08:33
|  17:03 |  17:58 |  18:46 |  20:37 |  21:24 |  21:51 |  21:35 |  20:43 |  19:34 |  18:28 |  16:38 |  16:27

 23 |  08:23 |  07:33 |  06:32 |  06:24 |  05:34 |  05:17 |  05:43 |  06:29 |  07:17 |  08:06 |  07:59 |  08:34
|  17:05 |  18:00 |  18:48 |  20:39 |  21:25 |  21:51 |  21:34 |  20:41 |  19:32 |  18:26 |  16:37 |  16:28

 24 |  08:22 |  07:31 |  06:30 |  06:22 |  05:32 |  05:17 |  05:44 |  06:30 |  07:19 |  08:08 |  08:01 |  08:34
|  17:06 |  18:02 |  18:49 |  20:40 |  21:26 |  21:51 |  21:33 |  20:39 |  19:30 |  18:24 |  16:36 |  16:28

 25 |  08:21 |  07:29 |  06:27 |  06:20 |  05:31 |  05:18 |  05:45 |  06:32 |  07:20 |  07:10 |  08:02 |  08:34
|  17:08 |  18:03 |  18:51 |  20:42 |  21:28 |  21:51 |  21:31 |  20:36 |  19:27 |  17:23 |  16:35 |  16:29

 26 |  08:20 |  07:27 |  06:25 |  06:18 |  05:30 |  05:18 |  05:47 |  06:34 |  07:22 |  07:11 |  08:04 |  08:35
|  17:10 |  18:05 |  18:53 |  20:43 |  21:29 |  21:51 |  21:30 |  20:34 |  19:25 |  17:21 |  16:34 |  16:29

 27 |  08:18 |  07:25 |  06:23 |  06:16 |  05:29 |  05:19 |  05:48 |  06:35 |  07:24 |  07:13 |  08:05 |  08:35
|  17:12 |  18:07 |  18:54 |  20:45 |  21:30 |  21:51 |  21:29 |  20:32 |  19:23 |  17:19 |  16:33 |  16:30

 28 |  08:17 |  07:22 |  06:21 |  06:14 |  05:28 |  05:19 |  05:49 |  06:37 |  07:25 |  07:15 |  08:07 |  08:35
|  17:13 |  18:09 |  18:56 |  20:47 |  21:31 |  21:51 |  21:27 |  20:30 |  19:21 |  17:17 |  16:32 |  16:31

 29 |  08:16 |  |  07:18 |  06:12 |  05:27 |  05:19 |  05:51 |  06:38 |  07:27 |  07:17 |  08:08 |  08:36
|  17:15 |  |  19:58 |  20:48 |  21:33 |  21:51 |  21:26 |  20:28 |  19:18 |  17:15 |  16:31 |  16:32

 30 |  08:14 |  |  07:16 |  06:10 |  05:26 |  05:20 |  05:52 |  06:40 |  07:28 |  07:18 |  08:10 |  08:36
|  17:17 |  |  19:59 |  20:50 |  21:34 |  21:51 |  21:24 |  20:26 |  19:16 |  17:13 |  16:30 |  16:32

 31 |  08:13 |  |  07:14 |  |  05:25 |  |  05:54 |  06:41 |  |  07:20 |  |  08:36
|  17:19 |  |  20:01 |  |  21:35 |  |  21:23 |  20:24 |  |  17:11 |  |  16:33

Sonnenscheinstunden |    262 |    278 |    366 |    413 |    480 |    494 |    498 |    453 |    382 |    334 |    270 |    248
astr.max.mögl.Beschattung | | | | | | | | | | | |
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Projekt:

13-127-GK-02
Beschreibung:

Schattenwurfgutachten für das geplante Repowering im Windpark Grevenbroich
Lizenzierter Anwender:

T&H I ngenieure GmbH 
Bremerhavener Heerstraße 10 
DE-28717 Bremen
+ 49 (0) 421 6989 9314
info@th-ingenieure.de
Berechnet:

27.05.2015 09:17/3.0.578

SHADOW - Kalender
Berechnung: VorbelastungSchattenrezeptor: J - IO 9a
Voraussetzungen für Berechnung des Schattenwurfs
Referenzjahr für Kalender 2015
Die dargestellten Zeiten sind die astronomisch maximal mögliche Beschattungsdauer, berechnet unter folgenden Annahmen:
   Die Sonne scheint täglich von Sonnenauf- bis -untergang
   Die Rotorfläche steht immer senkrecht zur Sonneneinfallsrichtung 
   Die Windenergieanlage/n ist/ sind immer in Betrieb

Tabellen-Layout: Die Daten für jeden Tag sind in folgender Matrix wiedergegeben (Sommerzeit wie Bezugsjahr) :

Tag im Monat Sonnenaufgang    (SS:MM) Zeitpunkt (SS:MM) Schattenanfang (WEA mit erstem Schatten)
Sonnenuntergang (SS:MM) Minuten mit Schatten Zeitpunkt (SS:MM) Schattenende (WEA mit letztem Schatten)

| Januar | Februar | März | April | Mai | Juni | Juli | August | September| Oktober | November| Dezember
            

  1 |  08:36 |  08:12 |  07:20 |  07:12 |  06:09 |  05:24 |  05:21 |  05:55 |  06:43 |  07:30 |  07:22 |  08:11
|  16:35 |  17:20 |  18:10 |  20:02 |  20:52 |  21:36 |  21:51 |  21:21 |  20:21 |  19:14 |  17:09 |  16:30

  2 |  08:36 |  08:10 |  07:18 |  07:09 |  06:07 |  05:23 |  05:21 |  05:57 |  06:44 |  07:32 |  07:24 |  08:13
|  16:36 |  17:22 |  18:12 |  20:04 |  20:53 |  21:37 |  21:50 |  21:20 |  20:19 |  19:12 |  17:07 |  16:29

  3 |  08:36 |  08:09 |  07:16 |  07:07 |  06:05 |  05:23 |  05:22 |  05:58 |  06:46 |  07:33 |  07:25 |  08:14
|  16:37 |  17:24 |  18:14 |  20:06 |  20:55 |  21:38 |  21:50 |  21:18 |  20:17 |  19:09 |  17:06 |  16:28

  4 |  08:36 |  08:07 |  07:14 |  07:05 |  06:03 |  05:22 |  05:23 |  06:00 |  06:48 |  07:35 |  07:27 |  08:15
|  16:38 |  17:26 |  18:16 |  20:07 |  20:56 |  21:39 |  21:50 |  21:16 |  20:15 |  19:07 |  17:04 |  16:28

  5 |  08:35 |  08:05 |  07:12 |  07:03 |  06:01 |  05:21 |  05:23 |  06:01 |  06:49 |  07:36 |  07:29 |  08:17
|  16:39 |  17:27 |  18:17 |  20:09 |  20:58 |  21:40 |  21:49 |  21:15 |  20:13 |  19:05 |  17:02 |  16:27

  6 |  08:35 |  08:04 |  07:10 |  07:01 |  05:59 |  05:21 |  05:24 |  06:03 |  06:51 |  07:38 |  07:30 |  08:18
|  16:40 |  17:29 |  18:19 |  20:11 |  21:00 |  21:41 |  21:49 |  21:13 |  20:10 |  19:03 |  17:00 |  16:27

  7 |  08:35 |  08:02 |  07:08 |  06:58 |  05:58 |  05:20 |  05:25 |  06:04 |  06:52 |  07:40 |  07:32 |  08:19
|  16:41 |  17:31 |  18:21 |  20:12 |  21:01 |  21:42 |  21:48 |  21:11 |  20:08 |  19:00 |  16:59 |  16:26

  8 |  08:35 |  08:01 |  07:05 |  06:56 |  05:56 |  05:19 |  05:26 |  06:06 |  06:54 |  07:41 |  07:34 |  08:21
|  16:42 |  17:33 |  18:22 |  20:14 |  21:03 |  21:43 |  21:48 |  21:10 |  20:06 |  18:58 |  16:57 |  16:26

  9 |  08:34 |  07:59 |  07:03 |  06:54 |  05:54 |  05:19 |  05:27 |  06:07 |  06:55 |  07:43 |  07:36 |  08:22
|  16:44 |  17:35 |  18:24 |  20:16 |  21:04 |  21:44 |  21:47 |  21:08 |  20:04 |  18:56 |  16:56 |  16:26

 10 |  08:34 |  07:57 |  07:01 |  06:52 |  05:53 |  05:18 |  05:28 |  06:09 |  06:57 |  07:45 |  07:37 |  08:23
|  16:45 |  17:36 |  18:26 |  20:17 |  21:06 |  21:45 |  21:47 |  21:06 |  20:01 |  18:54 |  16:54 |  16:26

 11 |  08:33 |  07:55 |  06:59 |  06:50 |  05:51 |  05:18 |  05:29 |  06:10 |  06:58 |  07:46 |  07:39 |  08:24
|  16:46 |  17:38 |  18:27 |  20:19 |  21:07 |  21:45 |  21:46 |  21:04 |  19:59 |  18:52 |  16:52 |  16:25

 12 |  08:33 |  07:54 |  06:57 |  06:47 |  05:49 |  05:18 |  05:30 |  06:12 |  07:00 |  07:48 |  07:41 |  08:25
|  16:48 |  17:40 |  18:29 |  20:21 |  21:09 |  21:46 |  21:45 |  21:02 |  19:57 |  18:49 |  16:51 |  16:25

 13 |  08:32 |  07:52 |  06:54 |  06:45 |  05:48 |  05:17 |  05:31 |  06:13 |  07:02 |  07:50 |  07:43 |  08:26
|  16:49 |  17:42 |  18:31 |  20:22 |  21:10 |  21:47 |  21:44 |  21:00 |  19:55 |  18:47 |  16:49 |  16:25

 14 |  08:31 |  07:50 |  06:52 |  06:43 |  05:46 |  05:17 |  05:32 |  06:15 |  07:03 |  07:51 |  07:44 |  08:27
|  16:51 |  17:44 |  18:33 |  20:24 |  21:12 |  21:47 |  21:43 |  20:59 |  19:52 |  18:45 |  16:48 |  16:25

 15 |  08:31 |  07:48 |  06:50 |  06:41 |  05:45 |  05:17 |  05:33 |  06:16 |  07:05 |  07:53 |  07:46 |  08:28
|  16:52 |  17:45 |  18:34 |  20:25 |  21:13 |  21:48 |  21:43 |  20:57 |  19:50 |  18:43 |  16:47 |  16:25

 16 |  08:30 |  07:46 |  06:48 |  06:39 |  05:43 |  05:17 |  05:34 |  06:18 |  07:06 |  07:54 |  07:48 |  08:29
|  16:54 |  17:47 |  18:36 |  20:27 |  21:15 |  21:49 |  21:42 |  20:55 |  19:48 |  18:41 |  16:45 |  16:25

 17 |  08:29 |  07:44 |  06:45 |  06:37 |  05:42 |  05:17 |  05:35 |  06:19 |  07:08 |  07:56 |  07:49 |  08:30
|  16:55 |  17:49 |  18:38 |  20:29 |  21:16 |  21:49 |  21:41 |  20:53 |  19:46 |  18:39 |  16:44 |  16:25

 18 |  08:28 |  07:43 |  06:43 |  06:35 |  05:40 |  05:17 |  05:36 |  06:21 |  07:09 |  07:58 |  07:51 |  08:30
|  16:57 |  17:51 |  18:39 |  20:30 |  21:18 |  21:49 |  21:40 |  20:51 |  19:43 |  18:37 |  16:43 |  16:26

 19 |  08:27 |  07:41 |  06:41 |  06:32 |  05:39 |  05:17 |  05:38 |  06:23 |  07:11 |  08:00 |  07:53 |  08:31
|  16:58 |  17:53 |  18:41 |  20:32 |  21:19 |  21:50 |  21:39 |  20:49 |  19:41 |  18:35 |  16:41 |  16:26

 20 |  08:26 |  07:39 |  06:39 |  06:30 |  05:37 |  05:17 |  05:39 |  06:24 |  07:13 |  08:01 |  07:54 |  08:32
|  17:00 |  17:54 |  18:43 |  20:34 |  21:21 |  21:50 |  21:37 |  20:47 |  19:39 |  18:33 |  16:40 |  16:26

 21 |  08:25 |  07:37 |  06:36 |  06:28 |  05:36 |  05:17 |  05:40 |  06:26 |  07:14 |  08:03 |  07:56 |  08:32
|  17:01 |  17:56 |  18:44 |  20:35 |  21:22 |  21:51 |  21:36 |  20:45 |  19:37 |  18:31 |  16:39 |  16:27

 22 |  08:24 |  07:35 |  06:34 |  06:26 |  05:35 |  05:17 |  05:41 |  06:27 |  07:16 |  08:05 |  07:58 |  08:33
|  17:03 |  17:58 |  18:46 |  20:37 |  21:24 |  21:51 |  21:35 |  20:43 |  19:34 |  18:28 |  16:38 |  16:27

 23 |  08:23 |  07:33 |  06:32 |  06:24 |  05:34 |  05:17 |  05:43 |  06:29 |  07:17 |  08:06 |  07:59 |  08:34
|  17:05 |  18:00 |  18:48 |  20:39 |  21:25 |  21:51 |  21:34 |  20:41 |  19:32 |  18:26 |  16:37 |  16:28

 24 |  08:22 |  07:31 |  06:30 |  06:22 |  05:32 |  05:17 |  05:44 |  06:30 |  07:19 |  08:08 |  08:01 |  08:34
|  17:06 |  18:02 |  18:49 |  20:40 |  21:26 |  21:51 |  21:33 |  20:39 |  19:30 |  18:24 |  16:36 |  16:28

 25 |  08:21 |  07:29 |  06:27 |  06:20 |  05:31 |  05:18 |  05:45 |  06:32 |  07:20 |  07:10 |  08:02 |  08:34
|  17:08 |  18:03 |  18:51 |  20:42 |  21:28 |  21:51 |  21:31 |  20:36 |  19:27 |  17:23 |  16:35 |  16:29

 26 |  08:20 |  07:27 |  06:25 |  06:18 |  05:30 |  05:18 |  05:47 |  06:33 |  07:22 |  07:11 |  08:04 |  08:35
|  17:10 |  18:05 |  18:53 |  20:43 |  21:29 |  21:51 |  21:30 |  20:34 |  19:25 |  17:21 |  16:34 |  16:29

 27 |  08:18 |  07:25 |  06:23 |  06:16 |  05:29 |  05:19 |  05:48 |  06:35 |  07:24 |  07:13 |  08:05 |  08:35
|  17:12 |  18:07 |  18:54 |  20:45 |  21:30 |  21:51 |  21:29 |  20:32 |  19:23 |  17:19 |  16:33 |  16:30

 28 |  08:17 |  07:22 |  06:21 |  06:14 |  05:28 |  05:19 |  05:49 |  06:37 |  07:25 |  07:15 |  08:07 |  08:35
|  17:13 |  18:09 |  18:56 |  20:47 |  21:31 |  21:51 |  21:27 |  20:30 |  19:21 |  17:17 |  16:32 |  16:31

 29 |  08:16 |  |  07:18 |  06:12 |  05:27 |  05:19 |  05:51 |  06:38 |  07:27 |  07:17 |  08:08 |  08:36
|  17:15 |  |  19:58 |  20:48 |  21:33 |  21:51 |  21:26 |  20:28 |  19:18 |  17:15 |  16:31 |  16:32

 30 |  08:14 |  |  07:16 |  06:10 |  05:26 |  05:20 |  05:52 |  06:40 |  07:28 |  07:18 |  08:10 |  08:36
|  17:17 |  |  19:59 |  20:50 |  21:34 |  21:51 |  21:24 |  20:26 |  19:16 |  17:13 |  16:30 |  16:32

 31 |  08:13 |  |  07:14 |  |  05:25 |  |  05:54 |  06:41 |  |  07:20 |  |  08:36
|  17:19 |  |  20:01 |  |  21:35 |  |  21:23 |  20:24 |  |  17:11 |  |  16:33

Sonnenscheinstunden |    262 |    278 |    366 |    413 |    480 |    494 |    498 |    453 |    382 |    334 |    270 |    248
astr.max.mögl.Beschattung | | | | | | | | | | | |
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Projekt:

13-127-GK-02
Beschreibung:

Schattenwurfgutachten für das geplante Repowering im Windpark Grevenbroich
Lizenzierter Anwender:

T&H I ngenieure GmbH 
Bremerhavener Heerstraße 10 
DE-28717 Bremen
+ 49 (0) 421 6989 9314
info@th-ingenieure.de
Berechnet:

27.05.2015 09:17/3.0.578

SHADOW - Kalender
Berechnung: VorbelastungSchattenrezeptor: K - IO 10
Voraussetzungen für Berechnung des Schattenwurfs
Referenzjahr für Kalender 2015
Die dargestellten Zeiten sind die astronomisch maximal mögliche Beschattungsdauer, berechnet unter folgenden Annahmen:
   Die Sonne scheint täglich von Sonnenauf- bis -untergang
   Die Rotorfläche steht immer senkrecht zur Sonneneinfallsrichtung 
   Die Windenergieanlage/n ist/ sind immer in Betrieb

Tabellen-Layout: Die Daten für jeden Tag sind in folgender Matrix wiedergegeben (Sommerzeit wie Bezugsjahr) :

Tag im Monat Sonnenaufgang    (SS:MM) Zeitpunkt (SS:MM) Schattenanfang (WEA mit erstem Schatten)
Sonnenuntergang (SS:MM) Minuten mit Schatten Zeitpunkt (SS:MM) Schattenende (WEA mit letztem Schatten)

| Januar | Februar | März | April | Mai | Juni | Juli | August | September| Oktober | November| Dezember
            

  1 |  08:36 |  08:11 |  07:20 |  07:12 |  06:08 |  05:24 |  05:21 |  05:55 |  06:43 |  07:30 |  07:22 |  08:11
|  16:34 |  17:20 |  18:10 |  20:02 |  20:51 |  21:36 |  21:51 |  21:21 |  20:21 |  19:14 |  17:09 |  16:30

  2 |  08:36 |  08:10 |  07:18 |  07:09 |  06:07 |  05:23 |  05:21 |  05:57 |  06:44 |  07:32 |  07:23 |  08:13
|  16:35 |  17:22 |  18:12 |  20:04 |  20:53 |  21:37 |  21:50 |  21:19 |  20:19 |  19:11 |  17:07 |  16:29

  3 |  08:36 |  08:08 |  07:16 |  07:07 |  06:05 |  05:23 |  05:22 |  05:58 |  06:46 |  07:33 |  07:25 |  08:14
|  16:37 |  17:24 |  18:14 |  20:06 |  20:55 |  21:38 |  21:50 |  21:18 |  20:17 |  19:09 |  17:06 |  16:28

  4 |  08:36 |  08:07 |  07:14 |  07:05 |  06:03 |  05:22 |  05:23 |  05:59 |  06:47 |  07:35 |  07:27 |  08:15
|  16:38 |  17:26 |  18:15 |  20:07 |  20:56 |  21:39 |  21:50 |  21:16 |  20:15 |  19:07 |  17:04 |  16:28

  5 |  08:35 |  08:05 |  07:12 |  07:03 |  06:01 |  05:21 |  05:23 |  06:01 |  06:49 |  07:36 |  07:29 |  08:17
|  16:39 |  17:27 |  18:17 |  20:09 |  20:58 |  21:40 |  21:49 |  21:15 |  20:13 |  19:05 |  17:02 |  16:27

  6 |  08:35 |  08:04 |  07:10 |  07:00 |  05:59 |  05:20 |  05:24 |  06:02 |  06:51 |  07:38 |  07:30 |  08:18
|  16:40 |  17:29 |  18:19 |  20:11 |  20:59 |  21:41 |  21:49 |  21:13 |  20:10 |  19:03 |  17:00 |  16:27

  7 |  08:35 |  08:02 |  07:07 |  06:58 |  05:58 |  05:20 |  05:25 |  06:04 |  06:52 |  07:40 |  07:32 |  08:19
|  16:41 |  17:31 |  18:21 |  20:12 |  21:01 |  21:42 |  21:48 |  21:11 |  20:08 |  19:00 |  16:59 |  16:26

  8 |  08:34 |  08:00 |  07:05 |  06:56 |  05:56 |  05:19 |  05:26 |  06:05 |  06:54 |  07:41 |  07:34 |  08:20
|  16:42 |  17:33 |  18:22 |  20:14 |  21:03 |  21:43 |  21:48 |  21:09 |  20:06 |  18:58 |  16:57 |  16:26

  9 |  08:34 |  07:59 |  07:03 |  06:54 |  05:54 |  05:19 |  05:27 |  06:07 |  06:55 |  07:43 |  07:36 |  08:22
|  16:44 |  17:35 |  18:24 |  20:16 |  21:04 |  21:44 |  21:47 |  21:08 |  20:04 |  18:56 |  16:56 |  16:26

 10 |  08:34 |  07:57 |  07:01 |  06:52 |  05:52 |  05:18 |  05:28 |  06:09 |  06:57 |  07:44 |  07:37 |  08:23
|  16:45 |  17:36 |  18:26 |  20:17 |  21:06 |  21:44 |  21:46 |  21:06 |  20:01 |  18:54 |  16:54 |  16:26

 11 |  08:33 |  07:55 |  06:59 |  06:49 |  05:51 |  05:18 |  05:29 |  06:10 |  06:58 |  07:46 |  07:39 |  08:24
|  16:46 |  17:38 |  18:27 |  20:19 |  21:07 |  21:45 |  21:46 |  21:04 |  19:59 |  18:52 |  16:52 |  16:25

 12 |  08:32 |  07:54 |  06:56 |  06:47 |  05:49 |  05:18 |  05:30 |  06:12 |  07:00 |  07:48 |  07:41 |  08:25
|  16:48 |  17:40 |  18:29 |  20:20 |  21:09 |  21:46 |  21:45 |  21:02 |  19:57 |  18:49 |  16:51 |  16:25

 13 |  08:32 |  07:52 |  06:54 |  06:45 |  05:48 |  05:17 |  05:31 |  06:13 |  07:02 |  07:49 |  07:42 |  08:26
|  16:49 |  17:42 |  18:31 |  20:22 |  21:10 |  21:47 |  21:44 |  21:00 |  19:55 |  18:47 |  16:49 |  16:25

 14 |  08:31 |  07:50 |  06:52 |  06:43 |  05:46 |  05:17 |  05:32 |  06:15 |  07:03 |  07:51 |  07:44 |  08:27
|  16:51 |  17:44 |  18:32 |  20:24 |  21:12 |  21:47 |  21:43 |  20:58 |  19:52 |  18:45 |  16:48 |  16:25

 15 |  08:30 |  07:48 |  06:50 |  06:41 |  05:45 |  05:17 |  05:33 |  06:16 |  07:05 |  07:53 |  07:46 |  08:28
|  16:52 |  17:45 |  18:34 |  20:25 |  21:13 |  21:48 |  21:42 |  20:56 |  19:50 |  18:43 |  16:47 |  16:25

 16 |  08:30 |  07:46 |  06:48 |  06:39 |  05:43 |  05:17 |  05:34 |  06:18 |  07:06 |  07:54 |  07:48 |  08:29
|  16:54 |  17:47 |  18:36 |  20:27 |  21:15 |  21:48 |  21:41 |  20:55 |  19:48 |  18:41 |  16:45 |  16:25

 17 |  08:29 |  07:44 |  06:45 |  06:37 |  05:42 |  05:17 |  05:35 |  06:19 |  07:08 |  07:56 |  07:49 |  08:29
|  16:55 |  17:49 |  18:38 |  20:29 |  21:16 |  21:49 |  21:40 |  20:53 |  19:46 |  18:39 |  16:44 |  16:25

 18 |  08:28 |  07:42 |  06:43 |  06:34 |  05:40 |  05:17 |  05:36 |  06:21 |  07:09 |  07:58 |  07:51 |  08:30
|  16:57 |  17:51 |  18:39 |  20:30 |  21:18 |  21:49 |  21:39 |  20:51 |  19:43 |  18:37 |  16:43 |  16:26

 19 |  08:27 |  07:40 |  06:41 |  06:32 |  05:39 |  05:17 |  05:37 |  06:22 |  07:11 |  07:59 |  07:53 |  08:31
|  16:58 |  17:53 |  18:41 |  20:32 |  21:19 |  21:50 |  21:38 |  20:49 |  19:41 |  18:35 |  16:41 |  16:26

 20 |  08:26 |  07:39 |  06:39 |  06:30 |  05:37 |  05:17 |  05:39 |  06:24 |  07:13 |  08:01 |  07:54 |  08:32
|  17:00 |  17:54 |  18:43 |  20:34 |  21:21 |  21:50 |  21:37 |  20:47 |  19:39 |  18:32 |  16:40 |  16:26

 21 |  08:25 |  07:37 |  06:36 |  06:28 |  05:36 |  05:17 |  05:40 |  06:26 |  07:14 |  08:03 |  07:56 |  08:32
|  17:01 |  17:56 |  18:44 |  20:35 |  21:22 |  21:50 |  21:36 |  20:45 |  19:36 |  18:30 |  16:39 |  16:27

 22 |  08:24 |  07:35 |  06:34 |  06:26 |  05:35 |  05:17 |  05:41 |  06:27 |  07:16 |  08:04 |  07:57 |  08:33
|  17:03 |  17:58 |  18:46 |  20:37 |  21:23 |  21:51 |  21:35 |  20:43 |  19:34 |  18:28 |  16:38 |  16:27

 23 |  08:23 |  07:33 |  06:32 |  06:24 |  05:34 |  05:17 |  05:43 |  06:29 |  07:17 |  08:06 |  07:59 |  08:33
|  17:05 |  18:00 |  18:48 |  20:38 |  21:25 |  21:51 |  21:34 |  20:40 |  19:32 |  18:26 |  16:37 |  16:28

 24 |  08:22 |  07:31 |  06:30 |  06:22 |  05:32 |  05:17 |  05:44 |  06:30 |  07:19 |  08:08 |  08:01 |  08:34
|  17:06 |  18:01 |  18:49 |  20:40 |  21:26 |  21:51 |  21:32 |  20:38 |  19:30 |  18:24 |  16:36 |  16:28

 25 |  08:21 |  07:29 |  06:27 |  06:20 |  05:31 |  05:18 |  05:45 |  06:32 |  07:20 |  07:10 |  08:02 |  08:34
|  17:08 |  18:03 |  18:51 |  20:42 |  21:27 |  21:51 |  21:31 |  20:36 |  19:27 |  17:22 |  16:35 |  16:29

 26 |  08:20 |  07:26 |  06:25 |  06:18 |  05:30 |  05:18 |  05:47 |  06:33 |  07:22 |  07:11 |  08:04 |  08:35
|  17:10 |  18:05 |  18:52 |  20:43 |  21:29 |  21:51 |  21:30 |  20:34 |  19:25 |  17:20 |  16:34 |  16:29

 27 |  08:18 |  07:24 |  06:23 |  06:16 |  05:29 |  05:18 |  05:48 |  06:35 |  07:24 |  07:13 |  08:05 |  08:35
|  17:12 |  18:07 |  18:54 |  20:45 |  21:30 |  21:51 |  21:28 |  20:32 |  19:23 |  17:19 |  16:33 |  16:30

 28 |  08:17 |  07:22 |  06:21 |  06:14 |  05:28 |  05:19 |  05:49 |  06:37 |  07:25 |  07:15 |  08:07 |  08:35
|  17:13 |  18:08 |  18:56 |  20:47 |  21:31 |  21:51 |  21:27 |  20:30 |  19:21 |  17:17 |  16:32 |  16:31

 29 |  08:16 |  |  07:18 |  06:12 |  05:27 |  05:19 |  05:51 |  06:38 |  07:27 |  07:16 |  08:08 |  08:35
|  17:15 |  |  19:57 |  20:48 |  21:32 |  21:51 |  21:26 |  20:28 |  19:18 |  17:15 |  16:31 |  16:31

 30 |  08:14 |  |  07:16 |  06:10 |  05:26 |  05:20 |  05:52 |  06:40 |  07:28 |  07:18 |  08:10 |  08:36
|  17:17 |  |  19:59 |  20:50 |  21:34 |  21:51 |  21:24 |  20:26 |  19:16 |  17:13 |  16:30 |  16:32

 31 |  08:13 |  |  07:14 |  |  05:25 |  |  05:54 |  06:41 |  |  07:20 |  |  08:36
|  17:19 |  |  20:01 |  |  21:35 |  |  21:23 |  20:24 |  |  17:11 |  |  16:33

Sonnenscheinstunden |    262 |    278 |    366 |    413 |    480 |    494 |    498 |    453 |    382 |    334 |    270 |    248
astr.max.mögl.Beschattung | | | | | | | | | | | |
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Projekt:

13-127-GK-02
Beschreibung:

Schattenwurfgutachten für das geplante Repowering im Windpark Grevenbroich
Lizenzierter Anwender:

T&H I ngenieure GmbH 
Bremerhavener Heerstraße 10 
DE-28717 Bremen
+ 49 (0) 421 6989 9314
info@th-ingenieure.de
Berechnet:

27.05.2015 09:17/3.0.578

SHADOW - Kalender
Berechnung: VorbelastungSchattenrezeptor: L - IO 11
Voraussetzungen für Berechnung des Schattenwurfs
Referenzjahr für Kalender 2015
Die dargestellten Zeiten sind die astronomisch maximal mögliche Beschattungsdauer, berechnet unter folgenden Annahmen:
   Die Sonne scheint täglich von Sonnenauf- bis -untergang
   Die Rotorfläche steht immer senkrecht zur Sonneneinfallsrichtung 
   Die Windenergieanlage/n ist/ sind immer in Betrieb

Tabellen-Layout: Die Daten für jeden Tag sind in folgender Matrix wiedergegeben (Sommerzeit wie Bezugsjahr) :

Tag im Monat Sonnenaufgang    (SS:MM) Zeitpunkt (SS:MM) Schattenanfang (WEA mit erstem Schatten)
Sonnenuntergang (SS:MM) Minuten mit Schatten Zeitpunkt (SS:MM) Schattenende (WEA mit letztem Schatten)

| Januar | Februar | März | April | Mai | Juni | Juli | August | September| Oktober | November| Dezember
            

  1 |  08:36 |  08:12 |  07:20 |  07:12 |  06:09 |  05:24 |  05:21 |  05:55 |  06:43 |  07:30 |  07:22 |  08:11
|  16:35 |  17:20 |  18:10 |  20:03 |  20:52 |  21:36 |  21:51 |  21:21 |  20:21 |  19:14 |  17:09 |  16:30

  2 |  08:36 |  08:10 |  07:18 |  07:10 |  06:07 |  05:23 |  05:21 |  05:57 |  06:44 |  07:32 |  07:24 |  08:13
|  16:36 |  17:22 |  18:12 |  20:04 |  20:53 |  21:37 |  21:50 |  21:20 |  20:19 |  19:12 |  17:07 |  16:29

  3 |  08:36 |  08:09 |  07:16 |  07:07 |  06:05 |  05:23 |  05:22 |  05:58 |  06:46 |  07:33 |  07:25 |  08:14
|  16:37 |  17:24 |  18:14 |  20:06 |  20:55 |  21:38 |  21:50 |  21:18 |  20:17 |  19:09 |  17:06 |  16:28

  4 |  08:36 |  08:07 |  07:14 |  07:05 |  06:03 |  05:22 |  05:23 |  06:00 |  06:48 |  07:35 |  07:27 |  08:15
|  16:38 |  17:26 |  18:16 |  20:07 |  20:56 |  21:39 |  21:50 |  21:16 |  20:15 |  19:07 |  17:04 |  16:28

  5 |  08:35 |  08:05 |  07:12 |  07:03 |  06:01 |  05:21 |  05:23 |  06:01 |  06:49 |  07:36 |  07:29 |  08:17
|  16:39 |  17:28 |  18:17 |  20:09 |  20:58 |  21:40 |  21:49 |  21:15 |  20:13 |  19:05 |  17:02 |  16:27

  6 |  08:35 |  08:04 |  07:10 |  07:01 |  05:59 |  05:21 |  05:24 |  06:03 |  06:51 |  07:38 |  07:30 |  08:18
|  16:40 |  17:29 |  18:19 |  20:11 |  21:00 |  21:41 |  21:49 |  21:13 |  20:10 |  19:03 |  17:01 |  16:27

  7 |  08:35 |  08:02 |  07:08 |  06:58 |  05:58 |  05:20 |  05:25 |  06:04 |  06:52 |  07:40 |  07:32 |  08:19
|  16:41 |  17:31 |  18:21 |  20:12 |  21:01 |  21:42 |  21:48 |  21:11 |  20:08 |  19:00 |  16:59 |  16:27

  8 |  08:35 |  08:01 |  07:05 |  06:56 |  05:56 |  05:19 |  05:26 |  06:06 |  06:54 |  07:41 |  07:34 |  08:21
|  16:42 |  17:33 |  18:22 |  20:14 |  21:03 |  21:43 |  21:48 |  21:10 |  20:06 |  18:58 |  16:57 |  16:26

  9 |  08:34 |  07:59 |  07:03 |  06:54 |  05:54 |  05:19 |  05:27 |  06:07 |  06:55 |  07:43 |  07:36 |  08:22
|  16:44 |  17:35 |  18:24 |  20:16 |  21:04 |  21:44 |  21:47 |  21:08 |  20:04 |  18:56 |  16:56 |  16:26

 10 |  08:34 |  07:57 |  07:01 |  06:52 |  05:53 |  05:19 |  05:28 |  06:09 |  06:57 |  07:45 |  07:37 |  08:23
|  16:45 |  17:36 |  18:26 |  20:17 |  21:06 |  21:45 |  21:47 |  21:06 |  20:02 |  18:54 |  16:54 |  16:26

 11 |  08:33 |  07:55 |  06:59 |  06:50 |  05:51 |  05:18 |  05:29 |  06:10 |  06:59 |  07:46 |  07:39 |  08:24
|  16:46 |  17:38 |  18:28 |  20:19 |  21:07 |  21:45 |  21:46 |  21:04 |  19:59 |  18:52 |  16:53 |  16:25

 12 |  08:33 |  07:54 |  06:57 |  06:47 |  05:49 |  05:18 |  05:30 |  06:12 |  07:00 |  07:48 |  07:41 |  08:25
|  16:48 |  17:40 |  18:29 |  20:21 |  21:09 |  21:46 |  21:45 |  21:02 |  19:57 |  18:50 |  16:51 |  16:25

 13 |  08:32 |  07:52 |  06:54 |  06:45 |  05:48 |  05:17 |  05:31 |  06:13 |  07:02 |  07:50 |  07:43 |  08:26
|  16:49 |  17:42 |  18:31 |  20:22 |  21:10 |  21:47 |  21:44 |  21:00 |  19:55 |  18:47 |  16:50 |  16:25

 14 |  08:31 |  07:50 |  06:52 |  06:43 |  05:46 |  05:17 |  05:32 |  06:15 |  07:03 |  07:51 |  07:44 |  08:27
|  16:51 |  17:44 |  18:33 |  20:24 |  21:12 |  21:47 |  21:43 |  20:59 |  19:52 |  18:45 |  16:48 |  16:25

 15 |  08:31 |  07:48 |  06:50 |  06:41 |  05:45 |  05:17 |  05:33 |  06:16 |  07:05 |  07:53 |  07:46 |  08:28
|  16:52 |  17:46 |  18:34 |  20:25 |  21:14 |  21:48 |  21:43 |  20:57 |  19:50 |  18:43 |  16:47 |  16:25

 16 |  08:30 |  07:46 |  06:48 |  06:39 |  05:43 |  05:17 |  05:34 |  06:18 |  07:06 |  07:55 |  07:48 |  08:29
|  16:54 |  17:47 |  18:36 |  20:27 |  21:15 |  21:49 |  21:42 |  20:55 |  19:48 |  18:41 |  16:45 |  16:25

 17 |  08:29 |  07:44 |  06:45 |  06:37 |  05:42 |  05:17 |  05:35 |  06:19 |  07:08 |  07:56 |  07:49 |  08:30
|  16:55 |  17:49 |  18:38 |  20:29 |  21:16 |  21:49 |  21:41 |  20:53 |  19:46 |  18:39 |  16:44 |  16:26

 18 |  08:28 |  07:43 |  06:43 |  06:35 |  05:40 |  05:17 |  05:36 |  06:21 |  07:09 |  07:58 |  07:51 |  08:30
|  16:57 |  17:51 |  18:39 |  20:30 |  21:18 |  21:49 |  21:40 |  20:51 |  19:43 |  18:37 |  16:43 |  16:26

 19 |  08:27 |  07:41 |  06:41 |  06:32 |  05:39 |  05:17 |  05:38 |  06:23 |  07:11 |  08:00 |  07:53 |  08:31
|  16:58 |  17:53 |  18:41 |  20:32 |  21:19 |  21:50 |  21:39 |  20:49 |  19:41 |  18:35 |  16:41 |  16:26

 20 |  08:26 |  07:39 |  06:39 |  06:30 |  05:38 |  05:17 |  05:39 |  06:24 |  07:13 |  08:01 |  07:54 |  08:32
|  17:00 |  17:54 |  18:43 |  20:34 |  21:21 |  21:50 |  21:37 |  20:47 |  19:39 |  18:33 |  16:40 |  16:26

 21 |  08:25 |  07:37 |  06:36 |  06:28 |  05:36 |  05:17 |  05:40 |  06:26 |  07:14 |  08:03 |  07:56 |  08:32
|  17:02 |  17:56 |  18:44 |  20:35 |  21:22 |  21:51 |  21:36 |  20:45 |  19:37 |  18:31 |  16:39 |  16:27

 22 |  08:24 |  07:35 |  06:34 |  06:26 |  05:35 |  05:17 |  05:41 |  06:27 |  07:16 |  08:05 |  07:58 |  08:33
|  17:03 |  17:58 |  18:46 |  20:37 |  21:24 |  21:51 |  21:35 |  20:43 |  19:34 |  18:29 |  16:38 |  16:27

 23 |  08:23 |  07:33 |  06:32 |  06:24 |  05:34 |  05:17 |  05:43 |  06:29 |  07:17 |  08:06 |  07:59 |  08:34
|  17:05 |  18:00 |  18:48 |  20:39 |  21:25 |  21:51 |  21:34 |  20:41 |  19:32 |  18:27 |  16:37 |  16:28

 24 |  08:22 |  07:31 |  06:30 |  06:22 |  05:32 |  05:18 |  05:44 |  06:30 |  07:19 |  08:08 |  08:01 |  08:34
|  17:07 |  18:02 |  18:49 |  20:40 |  21:26 |  21:51 |  21:33 |  20:39 |  19:30 |  18:25 |  16:36 |  16:28

 25 |  08:21 |  07:29 |  06:27 |  06:20 |  05:31 |  05:18 |  05:45 |  06:32 |  07:21 |  07:10 |  08:02 |  08:34
|  17:08 |  18:03 |  18:51 |  20:42 |  21:28 |  21:51 |  21:31 |  20:36 |  19:27 |  17:23 |  16:35 |  16:29

 26 |  08:20 |  07:27 |  06:25 |  06:18 |  05:30 |  05:18 |  05:47 |  06:34 |  07:22 |  07:11 |  08:04 |  08:35
|  17:10 |  18:05 |  18:53 |  20:44 |  21:29 |  21:51 |  21:30 |  20:34 |  19:25 |  17:21 |  16:34 |  16:29

 27 |  08:18 |  07:25 |  06:23 |  06:16 |  05:29 |  05:19 |  05:48 |  06:35 |  07:24 |  07:13 |  08:05 |  08:35
|  17:12 |  18:07 |  18:54 |  20:45 |  21:30 |  21:51 |  21:29 |  20:32 |  19:23 |  17:19 |  16:33 |  16:30

 28 |  08:17 |  07:22 |  06:21 |  06:14 |  05:28 |  05:19 |  05:49 |  06:37 |  07:25 |  07:15 |  08:07 |  08:35
|  17:13 |  18:09 |  18:56 |  20:47 |  21:31 |  21:51 |  21:27 |  20:30 |  19:21 |  17:17 |  16:32 |  16:31

 29 |  08:16 |  |  07:18 |  06:12 |  05:27 |  05:20 |  05:51 |  06:38 |  07:27 |  07:17 |  08:08 |  08:36
|  17:15 |  |  19:58 |  20:48 |  21:33 |  21:51 |  21:26 |  20:28 |  19:18 |  17:15 |  16:31 |  16:32

 30 |  08:14 |  |  07:16 |  06:10 |  05:26 |  05:20 |  05:52 |  06:40 |  07:28 |  07:18 |  08:10 |  08:36
|  17:17 |  |  19:59 |  20:50 |  21:34 |  21:51 |  21:24 |  20:26 |  19:16 |  17:13 |  16:30 |  16:32

 31 |  08:13 |  |  07:14 |  |  05:25 |  |  05:54 |  06:41 |  |  07:20 |  |  08:36
|  17:19 |  |  20:01 |  |  21:35 |  |  21:23 |  20:24 |  |  17:11 |  |  16:33

Sonnenscheinstunden |    262 |    278 |    366 |    413 |    480 |    494 |    498 |    453 |    382 |    334 |    270 |    248
astr.max.mögl.Beschattung | | | | | | | | | | | |
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Projekt:

13-127-GK-02
Beschreibung:

Schattenwurfgutachten für das geplante Repowering im Windpark Grevenbroich
Lizenzierter Anwender:

T&H I ngenieure GmbH 
Bremerhavener Heerstraße 10 
DE-28717 Bremen
+ 49 (0) 421 6989 9314
info@th-ingenieure.de
Berechnet:

27.05.2015 09:17/3.0.578

SHADOW - Kalender
Berechnung: VorbelastungSchattenrezeptor: M - IO 12
Voraussetzungen für Berechnung des Schattenwurfs
Referenzjahr für Kalender 2015
Die dargestellten Zeiten sind die astronomisch maximal mögliche Beschattungsdauer, berechnet unter folgenden Annahmen:
   Die Sonne scheint täglich von Sonnenauf- bis -untergang
   Die Rotorfläche steht immer senkrecht zur Sonneneinfallsrichtung 
   Die Windenergieanlage/n ist/ sind immer in Betrieb

Tabellen-Layout: Die Daten für jeden Tag sind in folgender Matrix wiedergegeben (Sommerzeit wie Bezugsjahr) :

Tag im Monat Sonnenaufgang    (SS:MM) Zeitpunkt (SS:MM) Schattenanfang (WEA mit erstem Schatten)
Sonnenuntergang (SS:MM) Minuten mit Schatten Zeitpunkt (SS:MM) Schattenende (WEA mit letztem Schatten)

| Januar | Februar | März | April | Mai | Juni | Juli | August | September| Oktober | November| Dezember
            

  1 |  08:36 |  08:12 |  07:20 |  07:12 |  06:09 |  05:24 |  05:21 |  05:55 |  06:43 |  07:30 |  07:22 |  08:11
|  16:35 |  17:20 |  18:10 |  20:03 |  20:52 |  21:36 |  21:51 |  21:21 |  20:21 |  19:14 |  17:09 |  16:30

  2 |  08:36 |  08:10 |  07:18 |  07:09 |  06:07 |  05:23 |  05:21 |  05:57 |  06:44 |  07:32 |  07:24 |  08:13
|  16:36 |  17:22 |  18:12 |  20:04 |  20:53 |  21:37 |  21:50 |  21:20 |  20:19 |  19:12 |  17:07 |  16:29

  3 |  08:36 |  08:09 |  07:16 |  07:07 |  06:05 |  05:23 |  05:22 |  05:58 |  06:46 |  07:33 |  07:25 |  08:14
|  16:37 |  17:24 |  18:14 |  20:06 |  20:55 |  21:38 |  21:50 |  21:18 |  20:17 |  19:09 |  17:06 |  16:28

  4 |  08:36 |  08:07 |  07:14 |  07:05 |  06:03 |  05:22 |  05:23 |  06:00 |  06:48 |  07:35 |  07:27 |  08:15
|  16:38 |  17:26 |  18:16 |  20:07 |  20:56 |  21:39 |  21:50 |  21:16 |  20:15 |  19:07 |  17:04 |  16:28

  5 |  08:35 |  08:05 |  07:12 |  07:03 |  06:01 |  05:21 |  05:23 |  06:01 |  06:49 |  07:36 |  07:29 |  08:17
|  16:39 |  17:28 |  18:17 |  20:09 |  20:58 |  21:40 |  21:49 |  21:15 |  20:13 |  19:05 |  17:02 |  16:27

  6 |  08:35 |  08:04 |  07:10 |  07:01 |  05:59 |  05:21 |  05:24 |  06:03 |  06:51 |  07:38 |  07:30 |  08:18
|  16:40 |  17:29 |  18:19 |  20:11 |  21:00 |  21:41 |  21:49 |  21:13 |  20:10 |  19:03 |  17:01 |  16:27

  7 |  08:35 |  08:02 |  07:08 |  06:58 |  05:58 |  05:20 |  05:25 |  06:04 |  06:52 |  07:40 |  07:32 |  08:19
|  16:41 |  17:31 |  18:21 |  20:12 |  21:01 |  21:42 |  21:48 |  21:11 |  20:08 |  19:00 |  16:59 |  16:27

  8 |  08:35 |  08:01 |  07:05 |  06:56 |  05:56 |  05:19 |  05:26 |  06:06 |  06:54 |  07:41 |  07:34 |  08:21
|  16:42 |  17:33 |  18:22 |  20:14 |  21:03 |  21:43 |  21:48 |  21:10 |  20:06 |  18:58 |  16:57 |  16:26

  9 |  08:34 |  07:59 |  07:03 |  06:54 |  05:54 |  05:19 |  05:27 |  06:07 |  06:55 |  07:43 |  07:36 |  08:22
|  16:44 |  17:35 |  18:24 |  20:16 |  21:04 |  21:44 |  21:47 |  21:08 |  20:04 |  18:56 |  16:56 |  16:26

 10 |  08:34 |  07:57 |  07:01 |  06:52 |  05:53 |  05:19 |  05:28 |  06:09 |  06:57 |  07:45 |  07:37 |  08:23
|  16:45 |  17:36 |  18:26 |  20:17 |  21:06 |  21:45 |  21:47 |  21:06 |  20:01 |  18:54 |  16:54 |  16:26

 11 |  08:33 |  07:55 |  06:59 |  06:50 |  05:51 |  05:18 |  05:29 |  06:10 |  06:59 |  07:46 |  07:39 |  08:24
|  16:46 |  17:38 |  18:28 |  20:19 |  21:07 |  21:45 |  21:46 |  21:04 |  19:59 |  18:52 |  16:52 |  16:25

 12 |  08:33 |  07:54 |  06:57 |  06:47 |  05:49 |  05:18 |  05:30 |  06:12 |  07:00 |  07:48 |  07:41 |  08:25
|  16:48 |  17:40 |  18:29 |  20:21 |  21:09 |  21:46 |  21:45 |  21:02 |  19:57 |  18:50 |  16:51 |  16:25

 13 |  08:32 |  07:52 |  06:54 |  06:45 |  05:48 |  05:17 |  05:31 |  06:13 |  07:02 |  07:50 |  07:43 |  08:26
|  16:49 |  17:42 |  18:31 |  20:22 |  21:10 |  21:47 |  21:44 |  21:00 |  19:55 |  18:47 |  16:50 |  16:25

 14 |  08:31 |  07:50 |  06:52 |  06:43 |  05:46 |  05:17 |  05:32 |  06:15 |  07:03 |  07:51 |  07:44 |  08:27
|  16:51 |  17:44 |  18:33 |  20:24 |  21:12 |  21:47 |  21:43 |  20:59 |  19:52 |  18:45 |  16:48 |  16:25

 15 |  08:31 |  07:48 |  06:50 |  06:41 |  05:45 |  05:17 |  05:33 |  06:16 |  07:05 |  07:53 |  07:46 |  08:28
|  16:52 |  17:45 |  18:34 |  20:25 |  21:14 |  21:48 |  21:43 |  20:57 |  19:50 |  18:43 |  16:47 |  16:25

 16 |  08:30 |  07:46 |  06:48 |  06:39 |  05:43 |  05:17 |  05:34 |  06:18 |  07:06 |  07:55 |  07:48 |  08:29
|  16:54 |  17:47 |  18:36 |  20:27 |  21:15 |  21:49 |  21:42 |  20:55 |  19:48 |  18:41 |  16:45 |  16:25

 17 |  08:29 |  07:44 |  06:45 |  06:37 |  05:42 |  05:17 |  05:35 |  06:19 |  07:08 |  07:56 |  07:49 |  08:30
|  16:55 |  17:49 |  18:38 |  20:29 |  21:16 |  21:49 |  21:41 |  20:53 |  19:46 |  18:39 |  16:44 |  16:26

 18 |  08:28 |  07:43 |  06:43 |  06:35 |  05:40 |  05:17 |  05:36 |  06:21 |  07:09 |  07:58 |  07:51 |  08:30
|  16:57 |  17:51 |  18:39 |  20:30 |  21:18 |  21:49 |  21:40 |  20:51 |  19:43 |  18:37 |  16:43 |  16:26

 19 |  08:27 |  07:41 |  06:41 |  06:32 |  05:39 |  05:17 |  05:38 |  06:23 |  07:11 |  08:00 |  07:53 |  08:31
|  16:58 |  17:53 |  18:41 |  20:32 |  21:19 |  21:50 |  21:39 |  20:49 |  19:41 |  18:35 |  16:41 |  16:26

 20 |  08:26 |  07:39 |  06:39 |  06:30 |  05:37 |  05:17 |  05:39 |  06:24 |  07:13 |  08:01 |  07:54 |  08:32
|  17:00 |  17:54 |  18:43 |  20:34 |  21:21 |  21:50 |  21:37 |  20:47 |  19:39 |  18:33 |  16:40 |  16:26

 21 |  08:25 |  07:37 |  06:36 |  06:28 |  05:36 |  05:17 |  05:40 |  06:26 |  07:14 |  08:03 |  07:56 |  08:32
|  17:02 |  17:56 |  18:44 |  20:35 |  21:22 |  21:51 |  21:36 |  20:45 |  19:37 |  18:31 |  16:39 |  16:27

 22 |  08:24 |  07:35 |  06:34 |  06:26 |  05:35 |  05:17 |  05:41 |  06:27 |  07:16 |  08:05 |  07:58 |  08:33
|  17:03 |  17:58 |  18:46 |  20:37 |  21:24 |  21:51 |  21:35 |  20:43 |  19:34 |  18:29 |  16:38 |  16:27

 23 |  08:23 |  07:33 |  06:32 |  06:24 |  05:34 |  05:17 |  05:43 |  06:29 |  07:17 |  08:06 |  07:59 |  08:34
|  17:05 |  18:00 |  18:48 |  20:39 |  21:25 |  21:51 |  21:34 |  20:41 |  19:32 |  18:27 |  16:37 |  16:28

 24 |  08:22 |  07:31 |  06:30 |  06:22 |  05:32 |  05:18 |  05:44 |  06:30 |  07:19 |  08:08 |  08:01 |  08:34
|  17:07 |  18:02 |  18:49 |  20:40 |  21:26 |  21:51 |  21:33 |  20:39 |  19:30 |  18:25 |  16:36 |  16:28

 25 |  08:21 |  07:29 |  06:27 |  06:20 |  05:31 |  05:18 |  05:45 |  06:32 |  07:21 |  07:10 |  08:02 |  08:34
|  17:08 |  18:03 |  18:51 |  20:42 |  21:28 |  21:51 |  21:31 |  20:36 |  19:27 |  17:23 |  16:35 |  16:29

 26 |  08:20 |  07:27 |  06:25 |  06:18 |  05:30 |  05:18 |  05:47 |  06:34 |  07:22 |  07:11 |  08:04 |  08:35
|  17:10 |  18:05 |  18:53 |  20:44 |  21:29 |  21:51 |  21:30 |  20:34 |  19:25 |  17:21 |  16:34 |  16:29

 27 |  08:18 |  07:25 |  06:23 |  06:16 |  05:29 |  05:19 |  05:48 |  06:35 |  07:24 |  07:13 |  08:05 |  08:35
|  17:12 |  18:07 |  18:54 |  20:45 |  21:30 |  21:51 |  21:29 |  20:32 |  19:23 |  17:19 |  16:33 |  16:30

 28 |  08:17 |  07:22 |  06:21 |  06:14 |  05:28 |  05:19 |  05:49 |  06:37 |  07:25 |  07:15 |  08:07 |  08:35
|  17:13 |  18:09 |  18:56 |  20:47 |  21:31 |  21:51 |  21:27 |  20:30 |  19:21 |  17:17 |  16:32 |  16:31

 29 |  08:16 |  |  07:18 |  06:12 |  05:27 |  05:20 |  05:51 |  06:38 |  07:27 |  07:17 |  08:08 |  08:36
|  17:15 |  |  19:58 |  20:48 |  21:33 |  21:51 |  21:26 |  20:28 |  19:18 |  17:15 |  16:31 |  16:32

 30 |  08:14 |  |  07:16 |  06:10 |  05:26 |  05:20 |  05:52 |  06:40 |  07:28 |  07:18 |  08:10 |  08:36
|  17:17 |  |  19:59 |  20:50 |  21:34 |  21:51 |  21:24 |  20:26 |  19:16 |  17:13 |  16:30 |  16:32

 31 |  08:13 |  |  07:14 |  |  05:25 |  |  05:54 |  06:41 |  |  07:20 |  |  08:36
|  17:19 |  |  20:01 |  |  21:35 |  |  21:23 |  20:24 |  |  17:11 |  |  16:33

Sonnenscheinstunden |    262 |    278 |    366 |    413 |    480 |    494 |    498 |    453 |    382 |    334 |    270 |    248
astr.max.mögl.Beschattung | | | | | | | | | | | |
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Projekt:

13-127-GK-02
Beschreibung:

Schattenwurfgutachten für das geplante Repowering im Windpark Grevenbroich
Lizenzierter Anwender:

T&H I ngenieure GmbH 
Bremerhavener Heerstraße 10 
DE-28717 Bremen
+ 49 (0) 421 6989 9314
info@th-ingenieure.de
Berechnet:

27.05.2015 09:17/3.0.578

SHADOW - Kalender
Berechnung: VorbelastungSchattenrezeptor: N - IO 13
Voraussetzungen für Berechnung des Schattenwurfs
Referenzjahr für Kalender 2015
Die dargestellten Zeiten sind die astronomisch maximal mögliche Beschattungsdauer, berechnet unter folgenden Annahmen:
   Die Sonne scheint täglich von Sonnenauf- bis -untergang
   Die Rotorfläche steht immer senkrecht zur Sonneneinfallsrichtung 
   Die Windenergieanlage/n ist/ sind immer in Betrieb

Tabellen-Layout: Die Daten für jeden Tag sind in folgender Matrix wiedergegeben (Sommerzeit wie Bezugsjahr) :

Tag im Monat Sonnenaufgang    (SS:MM) Zeitpunkt (SS:MM) Schattenanfang (WEA mit erstem Schatten)
Sonnenuntergang (SS:MM) Minuten mit Schatten Zeitpunkt (SS:MM) Schattenende (WEA mit letztem Schatten)

| Januar | Februar | März | April | Mai | Juni | Juli | August | September| Oktober | November| Dezember
            

  1 |  08:36 |  08:11 |  07:20 |  07:12 |  06:08 |  05:24 |  05:21 |  05:55 |  06:43 |  07:30 |  07:22 |  08:11
|  16:34 |  17:20 |  18:10 |  20:02 |  20:51 |  21:36 |  21:51 |  21:21 |  20:21 |  19:14 |  17:09 |  16:30

  2 |  08:36 |  08:10 |  07:18 |  07:09 |  06:07 |  05:23 |  05:21 |  05:57 |  06:44 |  07:32 |  07:23 |  08:13
|  16:35 |  17:22 |  18:12 |  20:04 |  20:53 |  21:37 |  21:50 |  21:19 |  20:19 |  19:11 |  17:07 |  16:29

  3 |  08:36 |  08:08 |  07:16 |  07:07 |  06:05 |  05:23 |  05:22 |  05:58 |  06:46 |  07:33 |  07:25 |  08:14
|  16:36 |  17:24 |  18:14 |  20:06 |  20:55 |  21:38 |  21:50 |  21:18 |  20:17 |  19:09 |  17:06 |  16:28

  4 |  08:36 |  08:07 |  07:14 |  07:05 |  06:03 |  05:22 |  05:23 |  05:59 |  06:47 |  07:35 |  07:27 |  08:15
|  16:38 |  17:26 |  18:15 |  20:07 |  20:56 |  21:39 |  21:50 |  21:16 |  20:15 |  19:07 |  17:04 |  16:28

  5 |  08:35 |  08:05 |  07:12 |  07:03 |  06:01 |  05:21 |  05:23 |  06:01 |  06:49 |  07:36 |  07:29 |  08:17
|  16:39 |  17:27 |  18:17 |  20:09 |  20:58 |  21:40 |  21:49 |  21:15 |  20:13 |  19:05 |  17:02 |  16:27

  6 |  08:35 |  08:04 |  07:10 |  07:00 |  05:59 |  05:20 |  05:24 |  06:02 |  06:51 |  07:38 |  07:30 |  08:18
|  16:40 |  17:29 |  18:19 |  20:11 |  20:59 |  21:41 |  21:49 |  21:13 |  20:10 |  19:03 |  17:00 |  16:27

  7 |  08:35 |  08:02 |  07:07 |  06:58 |  05:58 |  05:20 |  05:25 |  06:04 |  06:52 |  07:40 |  07:32 |  08:19
|  16:41 |  17:31 |  18:21 |  20:12 |  21:01 |  21:42 |  21:48 |  21:11 |  20:08 |  19:00 |  16:59 |  16:26

  8 |  08:34 |  08:00 |  07:05 |  06:56 |  05:56 |  05:19 |  05:26 |  06:05 |  06:54 |  07:41 |  07:34 |  08:20
|  16:42 |  17:33 |  18:22 |  20:14 |  21:03 |  21:43 |  21:48 |  21:09 |  20:06 |  18:58 |  16:57 |  16:26

  9 |  08:34 |  07:59 |  07:03 |  06:54 |  05:54 |  05:19 |  05:27 |  06:07 |  06:55 |  07:43 |  07:36 |  08:22
|  16:44 |  17:35 |  18:24 |  20:16 |  21:04 |  21:44 |  21:47 |  21:08 |  20:04 |  18:56 |  16:55 |  16:26

 10 |  08:34 |  07:57 |  07:01 |  06:52 |  05:52 |  05:18 |  05:28 |  06:09 |  06:57 |  07:44 |  07:37 |  08:23
|  16:45 |  17:36 |  18:26 |  20:17 |  21:06 |  21:44 |  21:46 |  21:06 |  20:01 |  18:54 |  16:54 |  16:26

 11 |  08:33 |  07:55 |  06:59 |  06:49 |  05:51 |  05:18 |  05:29 |  06:10 |  06:58 |  07:46 |  07:39 |  08:24
|  16:46 |  17:38 |  18:27 |  20:19 |  21:07 |  21:45 |  21:46 |  21:04 |  19:59 |  18:52 |  16:52 |  16:25

 12 |  08:32 |  07:54 |  06:56 |  06:47 |  05:49 |  05:18 |  05:30 |  06:12 |  07:00 |  07:48 |  07:41 |  08:25
|  16:48 |  17:40 |  18:29 |  20:20 |  21:09 |  21:46 |  21:45 |  21:02 |  19:57 |  18:49 |  16:51 |  16:25

 13 |  08:32 |  07:52 |  06:54 |  06:45 |  05:48 |  05:17 |  05:31 |  06:13 |  07:02 |  07:49 |  07:42 |  08:26
|  16:49 |  17:42 |  18:31 |  20:22 |  21:10 |  21:47 |  21:44 |  21:00 |  19:55 |  18:47 |  16:49 |  16:25

 14 |  08:31 |  07:50 |  06:52 |  06:43 |  05:46 |  05:17 |  05:32 |  06:15 |  07:03 |  07:51 |  07:44 |  08:27
|  16:51 |  17:44 |  18:32 |  20:24 |  21:12 |  21:47 |  21:43 |  20:58 |  19:52 |  18:45 |  16:48 |  16:25

 15 |  08:30 |  07:48 |  06:50 |  06:41 |  05:45 |  05:17 |  05:33 |  06:16 |  07:05 |  07:53 |  07:46 |  08:28
|  16:52 |  17:45 |  18:34 |  20:25 |  21:13 |  21:48 |  21:42 |  20:56 |  19:50 |  18:43 |  16:47 |  16:25

 16 |  08:30 |  07:46 |  06:48 |  06:39 |  05:43 |  05:17 |  05:34 |  06:18 |  07:06 |  07:54 |  07:48 |  08:29
|  16:54 |  17:47 |  18:36 |  20:27 |  21:15 |  21:48 |  21:41 |  20:55 |  19:48 |  18:41 |  16:45 |  16:25

 17 |  08:29 |  07:44 |  06:45 |  06:37 |  05:42 |  05:17 |  05:35 |  06:19 |  07:08 |  07:56 |  07:49 |  08:29
|  16:55 |  17:49 |  18:38 |  20:29 |  21:16 |  21:49 |  21:40 |  20:53 |  19:46 |  18:39 |  16:44 |  16:25

 18 |  08:28 |  07:42 |  06:43 |  06:34 |  05:40 |  05:17 |  05:36 |  06:21 |  07:09 |  07:58 |  07:51 |  08:30
|  16:57 |  17:51 |  18:39 |  20:30 |  21:18 |  21:49 |  21:39 |  20:51 |  19:43 |  18:37 |  16:43 |  16:26

 19 |  08:27 |  07:40 |  06:41 |  06:32 |  05:39 |  05:17 |  05:37 |  06:22 |  07:11 |  07:59 |  07:53 |  08:31
|  16:58 |  17:53 |  18:41 |  20:32 |  21:19 |  21:50 |  21:38 |  20:49 |  19:41 |  18:35 |  16:41 |  16:26

 20 |  08:26 |  07:39 |  06:39 |  06:30 |  05:37 |  05:17 |  05:39 |  06:24 |  07:13 |  08:01 |  07:54 |  08:32
|  17:00 |  17:54 |  18:43 |  20:34 |  21:21 |  21:50 |  21:37 |  20:47 |  19:39 |  18:32 |  16:40 |  16:26

 21 |  08:25 |  07:37 |  06:36 |  06:28 |  05:36 |  05:17 |  05:40 |  06:26 |  07:14 |  08:03 |  07:56 |  08:32
|  17:01 |  17:56 |  18:44 |  20:35 |  21:22 |  21:50 |  21:36 |  20:45 |  19:36 |  18:30 |  16:39 |  16:27

 22 |  08:24 |  07:35 |  06:34 |  06:26 |  05:35 |  05:17 |  05:41 |  06:27 |  07:16 |  08:04 |  07:57 |  08:33
|  17:03 |  17:58 |  18:46 |  20:37 |  21:23 |  21:51 |  21:35 |  20:43 |  19:34 |  18:28 |  16:38 |  16:27

 23 |  08:23 |  07:33 |  06:32 |  06:24 |  05:34 |  05:17 |  05:43 |  06:29 |  07:17 |  08:06 |  07:59 |  08:33
|  17:05 |  18:00 |  18:48 |  20:38 |  21:25 |  21:51 |  21:34 |  20:40 |  19:32 |  18:26 |  16:37 |  16:27

 24 |  08:22 |  07:31 |  06:30 |  06:22 |  05:32 |  05:17 |  05:44 |  06:30 |  07:19 |  08:08 |  08:01 |  08:34
|  17:06 |  18:01 |  18:49 |  20:40 |  21:26 |  21:51 |  21:32 |  20:38 |  19:30 |  18:24 |  16:36 |  16:28

 25 |  08:21 |  07:29 |  06:27 |  06:20 |  05:31 |  05:18 |  05:45 |  06:32 |  07:20 |  07:10 |  08:02 |  08:34
|  17:08 |  18:03 |  18:51 |  20:42 |  21:27 |  21:51 |  21:31 |  20:36 |  19:27 |  17:22 |  16:35 |  16:29

 26 |  08:20 |  07:26 |  06:25 |  06:18 |  05:30 |  05:18 |  05:47 |  06:33 |  07:22 |  07:11 |  08:04 |  08:35
|  17:10 |  18:05 |  18:52 |  20:43 |  21:29 |  21:51 |  21:30 |  20:34 |  19:25 |  17:20 |  16:34 |  16:29

 27 |  08:18 |  07:24 |  06:23 |  06:16 |  05:29 |  05:18 |  05:48 |  06:35 |  07:24 |  07:13 |  08:05 |  08:35
|  17:12 |  18:07 |  18:54 |  20:45 |  21:30 |  21:51 |  21:28 |  20:32 |  19:23 |  17:19 |  16:33 |  16:30

 28 |  08:17 |  07:22 |  06:21 |  06:14 |  05:28 |  05:19 |  05:49 |  06:37 |  07:25 |  07:15 |  08:07 |  08:35
|  17:13 |  18:08 |  18:56 |  20:47 |  21:31 |  21:51 |  21:27 |  20:30 |  19:21 |  17:17 |  16:32 |  16:31

 29 |  08:16 |  |  07:18 |  06:12 |  05:27 |  05:19 |  05:51 |  06:38 |  07:27 |  07:16 |  08:08 |  08:35
|  17:15 |  |  19:57 |  20:48 |  21:32 |  21:51 |  21:26 |  20:28 |  19:18 |  17:15 |  16:31 |  16:31

 30 |  08:14 |  |  07:16 |  06:10 |  05:26 |  05:20 |  05:52 |  06:40 |  07:28 |  07:18 |  08:10 |  08:36
|  17:17 |  |  19:59 |  20:50 |  21:34 |  21:51 |  21:24 |  20:26 |  19:16 |  17:13 |  16:30 |  16:32

 31 |  08:13 |  |  07:14 |  |  05:25 |  |  05:54 |  06:41 |  |  07:20 |  |  08:36
|  17:19 |  |  20:01 |  |  21:35 |  |  21:23 |  20:24 |  |  17:11 |  |  16:33

Sonnenscheinstunden |    262 |    278 |    366 |    413 |    480 |    494 |    498 |    453 |    382 |    334 |    270 |    248
astr.max.mögl.Beschattung | | | | | | | | | | | |
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Projekt:

13-127-GK-02
Beschreibung:

Schattenwurfgutachten für das geplante Repowering im Windpark Grevenbroich
Lizenzierter Anwender:

T&H I ngenieure GmbH 
Bremerhavener Heerstraße 10 
DE-28717 Bremen
+ 49 (0) 421 6989 9314
info@th-ingenieure.de
Berechnet:

27.05.2015 09:17/3.0.578

SHADOW - Kalender
Berechnung: VorbelastungSchattenrezeptor: O - IO 14
Voraussetzungen für Berechnung des Schattenwurfs
Referenzjahr für Kalender 2015
Die dargestellten Zeiten sind die astronomisch maximal mögliche Beschattungsdauer, berechnet unter folgenden Annahmen:
   Die Sonne scheint täglich von Sonnenauf- bis -untergang
   Die Rotorfläche steht immer senkrecht zur Sonneneinfallsrichtung 
   Die Windenergieanlage/n ist/ sind immer in Betrieb

Tabellen-Layout: Die Daten für jeden Tag sind in folgender Matrix wiedergegeben (Sommerzeit wie Bezugsjahr) :

Tag im Monat Sonnenaufgang    (SS:MM) Zeitpunkt (SS:MM) Schattenanfang (WEA mit erstem Schatten)
Sonnenuntergang (SS:MM) Minuten mit Schatten Zeitpunkt (SS:MM) Schattenende (WEA mit letztem Schatten)

| Januar | Februar | März | April | Mai | Juni | Juli | August | September| Oktober | November| Dezember
            

  1 |  08:36 |  08:12 |  07:20 |  07:12 |  06:08 |  05:24 |  05:21 |  05:55 |  06:43 |  07:30 |  07:22 |  08:11
|  16:34 |  17:20 |  18:10 |  20:02 |  20:52 |  21:36 |  21:51 |  21:21 |  20:21 |  19:14 |  17:09 |  16:30

  2 |  08:36 |  08:10 |  07:18 |  07:09 |  06:07 |  05:23 |  05:21 |  05:57 |  06:44 |  07:32 |  07:23 |  08:13
|  16:35 |  17:22 |  18:12 |  20:04 |  20:53 |  21:37 |  21:50 |  21:20 |  20:19 |  19:12 |  17:07 |  16:29

  3 |  08:36 |  08:09 |  07:16 |  07:07 |  06:05 |  05:23 |  05:22 |  05:58 |  06:46 |  07:33 |  07:25 |  08:14
|  16:37 |  17:24 |  18:14 |  20:06 |  20:55 |  21:38 |  21:50 |  21:18 |  20:17 |  19:09 |  17:06 |  16:28

  4 |  08:36 |  08:07 |  07:14 |  07:05 |  06:03 |  05:22 |  05:23 |  05:59 |  06:48 |  07:35 |  07:27 |  08:15
|  16:38 |  17:26 |  18:15 |  20:07 |  20:56 |  21:39 |  21:50 |  21:16 |  20:15 |  19:07 |  17:04 |  16:28

  5 |  08:35 |  08:05 |  07:12 |  07:03 |  06:01 |  05:21 |  05:23 |  06:01 |  06:49 |  07:36 |  07:29 |  08:17
|  16:39 |  17:27 |  18:17 |  20:09 |  20:58 |  21:40 |  21:49 |  21:15 |  20:13 |  19:05 |  17:02 |  16:27

  6 |  08:35 |  08:04 |  07:10 |  07:01 |  05:59 |  05:20 |  05:24 |  06:02 |  06:51 |  07:38 |  07:30 |  08:18
|  16:40 |  17:29 |  18:19 |  20:11 |  21:00 |  21:41 |  21:49 |  21:13 |  20:10 |  19:03 |  17:00 |  16:27

  7 |  08:35 |  08:02 |  07:07 |  06:58 |  05:58 |  05:20 |  05:25 |  06:04 |  06:52 |  07:40 |  07:32 |  08:19
|  16:41 |  17:31 |  18:21 |  20:12 |  21:01 |  21:42 |  21:48 |  21:11 |  20:08 |  19:00 |  16:59 |  16:26

  8 |  08:35 |  08:01 |  07:05 |  06:56 |  05:56 |  05:19 |  05:26 |  06:05 |  06:54 |  07:41 |  07:34 |  08:21
|  16:42 |  17:33 |  18:22 |  20:14 |  21:03 |  21:43 |  21:48 |  21:09 |  20:06 |  18:58 |  16:57 |  16:26

  9 |  08:34 |  07:59 |  07:03 |  06:54 |  05:54 |  05:19 |  05:27 |  06:07 |  06:55 |  07:43 |  07:36 |  08:22
|  16:44 |  17:35 |  18:24 |  20:16 |  21:04 |  21:44 |  21:47 |  21:08 |  20:04 |  18:56 |  16:56 |  16:26

 10 |  08:34 |  07:57 |  07:01 |  06:52 |  05:52 |  05:18 |  05:28 |  06:09 |  06:57 |  07:45 |  07:37 |  08:23
|  16:45 |  17:36 |  18:26 |  20:17 |  21:06 |  21:45 |  21:47 |  21:06 |  20:01 |  18:54 |  16:54 |  16:26

 11 |  08:33 |  07:55 |  06:59 |  06:50 |  05:51 |  05:18 |  05:29 |  06:10 |  06:58 |  07:46 |  07:39 |  08:24
|  16:46 |  17:38 |  18:27 |  20:19 |  21:07 |  21:45 |  21:46 |  21:04 |  19:59 |  18:52 |  16:52 |  16:25

 12 |  08:33 |  07:54 |  06:57 |  06:47 |  05:49 |  05:18 |  05:30 |  06:12 |  07:00 |  07:48 |  07:41 |  08:25
|  16:48 |  17:40 |  18:29 |  20:21 |  21:09 |  21:46 |  21:45 |  21:02 |  19:57 |  18:49 |  16:51 |  16:25

 13 |  08:32 |  07:52 |  06:54 |  06:45 |  05:48 |  05:17 |  05:31 |  06:13 |  07:02 |  07:49 |  07:43 |  08:26
|  16:49 |  17:42 |  18:31 |  20:22 |  21:10 |  21:47 |  21:44 |  21:00 |  19:55 |  18:47 |  16:49 |  16:25

 14 |  08:31 |  07:50 |  06:52 |  06:43 |  05:46 |  05:17 |  05:32 |  06:15 |  07:03 |  07:51 |  07:44 |  08:27
|  16:51 |  17:44 |  18:33 |  20:24 |  21:12 |  21:47 |  21:43 |  20:58 |  19:52 |  18:45 |  16:48 |  16:25

 15 |  08:31 |  07:48 |  06:50 |  06:41 |  05:45 |  05:17 |  05:33 |  06:16 |  07:05 |  07:53 |  07:46 |  08:28
|  16:52 |  17:45 |  18:34 |  20:25 |  21:13 |  21:48 |  21:43 |  20:57 |  19:50 |  18:43 |  16:47 |  16:25

 16 |  08:30 |  07:46 |  06:48 |  06:39 |  05:43 |  05:17 |  05:34 |  06:18 |  07:06 |  07:54 |  07:48 |  08:29
|  16:54 |  17:47 |  18:36 |  20:27 |  21:15 |  21:49 |  21:42 |  20:55 |  19:48 |  18:41 |  16:45 |  16:25

 17 |  08:29 |  07:44 |  06:45 |  06:37 |  05:42 |  05:17 |  05:35 |  06:19 |  07:08 |  07:56 |  07:49 |  08:30
|  16:55 |  17:49 |  18:38 |  20:29 |  21:16 |  21:49 |  21:41 |  20:53 |  19:46 |  18:39 |  16:44 |  16:25

 18 |  08:28 |  07:42 |  06:43 |  06:35 |  05:40 |  05:17 |  05:36 |  06:21 |  07:09 |  07:58 |  07:51 |  08:30
|  16:57 |  17:51 |  18:39 |  20:30 |  21:18 |  21:49 |  21:40 |  20:51 |  19:43 |  18:37 |  16:43 |  16:26

 19 |  08:27 |  07:41 |  06:41 |  06:32 |  05:39 |  05:17 |  05:37 |  06:23 |  07:11 |  08:00 |  07:53 |  08:31
|  16:58 |  17:53 |  18:41 |  20:32 |  21:19 |  21:50 |  21:39 |  20:49 |  19:41 |  18:35 |  16:41 |  16:26

 20 |  08:26 |  07:39 |  06:39 |  06:30 |  05:37 |  05:17 |  05:39 |  06:24 |  07:13 |  08:01 |  07:54 |  08:32
|  17:00 |  17:54 |  18:43 |  20:34 |  21:21 |  21:50 |  21:37 |  20:47 |  19:39 |  18:33 |  16:40 |  16:26

 21 |  08:25 |  07:37 |  06:36 |  06:28 |  05:36 |  05:17 |  05:40 |  06:26 |  07:14 |  08:03 |  07:56 |  08:32
|  17:01 |  17:56 |  18:44 |  20:35 |  21:22 |  21:50 |  21:36 |  20:45 |  19:36 |  18:30 |  16:39 |  16:27

 22 |  08:24 |  07:35 |  06:34 |  06:26 |  05:35 |  05:17 |  05:41 |  06:27 |  07:16 |  08:05 |  07:58 |  08:33
|  17:03 |  17:58 |  18:46 |  20:37 |  21:24 |  21:51 |  21:35 |  20:43 |  19:34 |  18:28 |  16:38 |  16:27

 23 |  08:23 |  07:33 |  06:32 |  06:24 |  05:34 |  05:17 |  05:43 |  06:29 |  07:17 |  08:06 |  07:59 |  08:34
|  17:05 |  18:00 |  18:48 |  20:39 |  21:25 |  21:51 |  21:34 |  20:41 |  19:32 |  18:26 |  16:37 |  16:28

 24 |  08:22 |  07:31 |  06:30 |  06:22 |  05:32 |  05:17 |  05:44 |  06:30 |  07:19 |  08:08 |  08:01 |  08:34
|  17:06 |  18:01 |  18:49 |  20:40 |  21:26 |  21:51 |  21:33 |  20:39 |  19:30 |  18:24 |  16:36 |  16:28

 25 |  08:21 |  07:29 |  06:27 |  06:20 |  05:31 |  05:18 |  05:45 |  06:32 |  07:20 |  07:10 |  08:02 |  08:34
|  17:08 |  18:03 |  18:51 |  20:42 |  21:28 |  21:51 |  21:31 |  20:36 |  19:27 |  17:22 |  16:35 |  16:29

 26 |  08:20 |  07:27 |  06:25 |  06:18 |  05:30 |  05:18 |  05:47 |  06:33 |  07:22 |  07:11 |  08:04 |  08:35
|  17:10 |  18:05 |  18:53 |  20:43 |  21:29 |  21:51 |  21:30 |  20:34 |  19:25 |  17:21 |  16:34 |  16:29

 27 |  08:18 |  07:24 |  06:23 |  06:16 |  05:29 |  05:18 |  05:48 |  06:35 |  07:24 |  07:13 |  08:05 |  08:35
|  17:12 |  18:07 |  18:54 |  20:45 |  21:30 |  21:51 |  21:29 |  20:32 |  19:23 |  17:19 |  16:33 |  16:30

 28 |  08:17 |  07:22 |  06:21 |  06:14 |  05:28 |  05:19 |  05:49 |  06:37 |  07:25 |  07:15 |  08:07 |  08:35
|  17:13 |  18:09 |  18:56 |  20:47 |  21:31 |  21:51 |  21:27 |  20:30 |  19:21 |  17:17 |  16:32 |  16:31

 29 |  08:16 |  |  07:18 |  06:12 |  05:27 |  05:19 |  05:51 |  06:38 |  07:27 |  07:17 |  08:08 |  08:36
|  17:15 |  |  19:58 |  20:48 |  21:33 |  21:51 |  21:26 |  20:28 |  19:18 |  17:15 |  16:31 |  16:31

 30 |  08:14 |  |  07:16 |  06:10 |  05:26 |  05:20 |  05:52 |  06:40 |  07:28 |  07:18 |  08:10 |  08:36
|  17:17 |  |  19:59 |  20:50 |  21:34 |  21:51 |  21:24 |  20:26 |  19:16 |  17:13 |  16:30 |  16:32

 31 |  08:13 |  |  07:14 |  |  05:25 |  |  05:54 |  06:41 |  |  07:20 |  |  08:36
|  17:19 |  |  20:01 |  |  21:35 |  |  21:23 |  20:24 |  |  17:11 |  |  16:33

Sonnenscheinstunden |    262 |    278 |    366 |    413 |    481 |    494 |    498 |    453 |    382 |    334 |    270 |    248
astr.max.mögl.Beschattung | | | | | | | | | | | |
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Projekt:

13-127-GK-02
Beschreibung:

Schattenwurfgutachten für das geplante Repowering im Windpark Grevenbroich
Lizenzierter Anwender:

T&H I ngenieure GmbH 
Bremerhavener Heerstraße 10 
DE-28717 Bremen
+ 49 (0) 421 6989 9314
info@th-ingenieure.de
Berechnet:

27.05.2015 09:17/3.0.578

SHADOW - Kalender
Berechnung: VorbelastungSchattenrezeptor: P - IO 16
Voraussetzungen für Berechnung des Schattenwurfs
Referenzjahr für Kalender 2015
Die dargestellten Zeiten sind die astronomisch maximal mögliche Beschattungsdauer, berechnet unter folgenden Annahmen:
   Die Sonne scheint täglich von Sonnenauf- bis -untergang
   Die Rotorfläche steht immer senkrecht zur Sonneneinfallsrichtung 
   Die Windenergieanlage/n ist/ sind immer in Betrieb

Tabellen-Layout: Die Daten für jeden Tag sind in folgender Matrix wiedergegeben (Sommerzeit wie Bezugsjahr) :

Tag im Monat Sonnenaufgang    (SS:MM) Zeitpunkt (SS:MM) Schattenanfang (WEA mit erstem Schatten)
Sonnenuntergang (SS:MM) Minuten mit Schatten Zeitpunkt (SS:MM) Schattenende (WEA mit letztem Schatten)

| Januar | Februar | März | April | Mai | Juni | Juli | August | September| Oktober | November| Dezember
            

  1 |  08:36 |  08:12 |  07:20 |  07:12 |  06:09 |  05:24 |  05:21 |  05:55 |  06:43 |  07:30 |  07:22 |  08:11
|  16:35 |  17:20 |  18:10 |  20:02 |  20:52 |  21:36 |  21:51 |  21:21 |  20:21 |  19:14 |  17:09 |  16:30

  2 |  08:36 |  08:10 |  07:18 |  07:09 |  06:07 |  05:23 |  05:21 |  05:57 |  06:44 |  07:32 |  07:24 |  08:13
|  16:36 |  17:22 |  18:12 |  20:04 |  20:53 |  21:37 |  21:50 |  21:20 |  20:19 |  19:12 |  17:07 |  16:29

  3 |  08:36 |  08:09 |  07:16 |  07:07 |  06:05 |  05:23 |  05:22 |  05:58 |  06:46 |  07:33 |  07:25 |  08:14
|  16:37 |  17:24 |  18:14 |  20:06 |  20:55 |  21:38 |  21:50 |  21:18 |  20:17 |  19:09 |  17:06 |  16:28

  4 |  08:36 |  08:07 |  07:14 |  07:05 |  06:03 |  05:22 |  05:23 |  06:00 |  06:48 |  07:35 |  07:27 |  08:15
|  16:38 |  17:26 |  18:16 |  20:07 |  20:56 |  21:39 |  21:50 |  21:16 |  20:15 |  19:07 |  17:04 |  16:28

  5 |  08:35 |  08:05 |  07:12 |  07:03 |  06:01 |  05:21 |  05:23 |  06:01 |  06:49 |  07:36 |  07:29 |  08:17
|  16:39 |  17:27 |  18:17 |  20:09 |  20:58 |  21:40 |  21:49 |  21:15 |  20:13 |  19:05 |  17:02 |  16:27

  6 |  08:35 |  08:04 |  07:10 |  07:01 |  05:59 |  05:21 |  05:24 |  06:03 |  06:51 |  07:38 |  07:30 |  08:18
|  16:40 |  17:29 |  18:19 |  20:11 |  21:00 |  21:41 |  21:49 |  21:13 |  20:10 |  19:03 |  17:00 |  16:27

  7 |  08:35 |  08:02 |  07:08 |  06:58 |  05:58 |  05:20 |  05:25 |  06:04 |  06:52 |  07:40 |  07:32 |  08:19
|  16:41 |  17:31 |  18:21 |  20:12 |  21:01 |  21:42 |  21:48 |  21:11 |  20:08 |  19:00 |  16:59 |  16:26

  8 |  08:35 |  08:01 |  07:05 |  06:56 |  05:56 |  05:19 |  05:26 |  06:06 |  06:54 |  07:41 |  07:34 |  08:21
|  16:42 |  17:33 |  18:22 |  20:14 |  21:03 |  21:43 |  21:48 |  21:10 |  20:06 |  18:58 |  16:57 |  16:26

  9 |  08:34 |  07:59 |  07:03 |  06:54 |  05:54 |  05:19 |  05:27 |  06:07 |  06:55 |  07:43 |  07:36 |  08:22
|  16:44 |  17:35 |  18:24 |  20:16 |  21:04 |  21:44 |  21:47 |  21:08 |  20:04 |  18:56 |  16:56 |  16:26

 10 |  08:34 |  07:57 |  07:01 |  06:52 |  05:53 |  05:18 |  05:28 |  06:09 |  06:57 |  07:45 |  07:37 |  08:23
|  16:45 |  17:36 |  18:26 |  20:17 |  21:06 |  21:45 |  21:47 |  21:06 |  20:01 |  18:54 |  16:54 |  16:26

 11 |  08:33 |  07:55 |  06:59 |  06:50 |  05:51 |  05:18 |  05:29 |  06:10 |  06:59 |  07:46 |  07:39 |  08:24
|  16:46 |  17:38 |  18:27 |  20:19 |  21:07 |  21:45 |  21:46 |  21:04 |  19:59 |  18:52 |  16:52 |  16:25

 12 |  08:33 |  07:54 |  06:57 |  06:47 |  05:49 |  05:18 |  05:30 |  06:12 |  07:00 |  07:48 |  07:41 |  08:25
|  16:48 |  17:40 |  18:29 |  20:21 |  21:09 |  21:46 |  21:45 |  21:02 |  19:57 |  18:49 |  16:51 |  16:25

 13 |  08:32 |  07:52 |  06:54 |  06:45 |  05:48 |  05:17 |  05:31 |  06:13 |  07:02 |  07:50 |  07:43 |  08:26
|  16:49 |  17:42 |  18:31 |  20:22 |  21:10 |  21:47 |  21:44 |  21:00 |  19:55 |  18:47 |  16:49 |  16:25

 14 |  08:31 |  07:50 |  06:52 |  06:43 |  05:46 |  05:17 |  05:32 |  06:15 |  07:03 |  07:51 |  07:44 |  08:27
|  16:51 |  17:44 |  18:33 |  20:24 |  21:12 |  21:47 |  21:43 |  20:59 |  19:52 |  18:45 |  16:48 |  16:25

 15 |  08:31 |  07:48 |  06:50 |  06:41 |  05:45 |  05:17 |  05:33 |  06:16 |  07:05 |  07:53 |  07:46 |  08:28
|  16:52 |  17:45 |  18:34 |  20:25 |  21:13 |  21:48 |  21:43 |  20:57 |  19:50 |  18:43 |  16:47 |  16:25

 16 |  08:30 |  07:46 |  06:48 |  06:39 |  05:43 |  05:17 |  05:34 |  06:18 |  07:06 |  07:55 |  07:48 |  08:29
|  16:54 |  17:47 |  18:36 |  20:27 |  21:15 |  21:49 |  21:42 |  20:55 |  19:48 |  18:41 |  16:45 |  16:25

 17 |  08:29 |  07:44 |  06:45 |  06:37 |  05:42 |  05:17 |  05:35 |  06:19 |  07:08 |  07:56 |  07:49 |  08:30
|  16:55 |  17:49 |  18:38 |  20:29 |  21:16 |  21:49 |  21:41 |  20:53 |  19:46 |  18:39 |  16:44 |  16:25

 18 |  08:28 |  07:43 |  06:43 |  06:35 |  05:40 |  05:17 |  05:36 |  06:21 |  07:09 |  07:58 |  07:51 |  08:30
|  16:57 |  17:51 |  18:39 |  20:30 |  21:18 |  21:49 |  21:40 |  20:51 |  19:43 |  18:37 |  16:43 |  16:26

 19 |  08:27 |  07:41 |  06:41 |  06:32 |  05:39 |  05:17 |  05:38 |  06:23 |  07:11 |  08:00 |  07:53 |  08:31
|  16:58 |  17:53 |  18:41 |  20:32 |  21:19 |  21:50 |  21:39 |  20:49 |  19:41 |  18:35 |  16:41 |  16:26

 20 |  08:26 |  07:39 |  06:39 |  06:30 |  05:37 |  05:17 |  05:39 |  06:24 |  07:13 |  08:01 |  07:54 |  08:32
|  17:00 |  17:54 |  18:43 |  20:34 |  21:21 |  21:50 |  21:37 |  20:47 |  19:39 |  18:33 |  16:40 |  16:26

 21 |  08:25 |  07:37 |  06:36 |  06:28 |  05:36 |  05:17 |  05:40 |  06:26 |  07:14 |  08:03 |  07:56 |  08:32
|  17:02 |  17:56 |  18:44 |  20:35 |  21:22 |  21:50 |  21:36 |  20:45 |  19:37 |  18:31 |  16:39 |  16:27

 22 |  08:24 |  07:35 |  06:34 |  06:26 |  05:35 |  05:17 |  05:41 |  06:27 |  07:16 |  08:05 |  07:58 |  08:33
|  17:03 |  17:58 |  18:46 |  20:37 |  21:24 |  21:51 |  21:35 |  20:43 |  19:34 |  18:28 |  16:38 |  16:27

 23 |  08:23 |  07:33 |  06:32 |  06:24 |  05:34 |  05:17 |  05:43 |  06:29 |  07:17 |  08:06 |  07:59 |  08:34
|  17:05 |  18:00 |  18:48 |  20:39 |  21:25 |  21:51 |  21:34 |  20:41 |  19:32 |  18:26 |  16:37 |  16:28

 24 |  08:22 |  07:31 |  06:30 |  06:22 |  05:32 |  05:18 |  05:44 |  06:30 |  07:19 |  08:08 |  08:01 |  08:34
|  17:06 |  18:02 |  18:49 |  20:40 |  21:26 |  21:51 |  21:33 |  20:39 |  19:30 |  18:24 |  16:36 |  16:28

 25 |  08:21 |  07:29 |  06:27 |  06:20 |  05:31 |  05:18 |  05:45 |  06:32 |  07:20 |  07:10 |  08:02 |  08:34
|  17:08 |  18:03 |  18:51 |  20:42 |  21:28 |  21:51 |  21:31 |  20:36 |  19:27 |  17:23 |  16:35 |  16:29

 26 |  08:20 |  07:27 |  06:25 |  06:18 |  05:30 |  05:18 |  05:47 |  06:34 |  07:22 |  07:11 |  08:04 |  08:35
|  17:10 |  18:05 |  18:53 |  20:43 |  21:29 |  21:51 |  21:30 |  20:34 |  19:25 |  17:21 |  16:34 |  16:29

 27 |  08:18 |  07:25 |  06:23 |  06:16 |  05:29 |  05:19 |  05:48 |  06:35 |  07:24 |  07:13 |  08:05 |  08:35
|  17:12 |  18:07 |  18:54 |  20:45 |  21:30 |  21:51 |  21:29 |  20:32 |  19:23 |  17:19 |  16:33 |  16:30

 28 |  08:17 |  07:22 |  06:21 |  06:14 |  05:28 |  05:19 |  05:49 |  06:37 |  07:25 |  07:15 |  08:07 |  08:35
|  17:13 |  18:09 |  18:56 |  20:47 |  21:31 |  21:51 |  21:27 |  20:30 |  19:21 |  17:17 |  16:32 |  16:31

 29 |  08:16 |  |  07:18 |  06:12 |  05:27 |  05:19 |  05:51 |  06:38 |  07:27 |  07:17 |  08:08 |  08:36
|  17:15 |  |  19:58 |  20:48 |  21:33 |  21:51 |  21:26 |  20:28 |  19:18 |  17:15 |  16:31 |  16:32

 30 |  08:14 |  |  07:16 |  06:10 |  05:26 |  05:20 |  05:52 |  06:40 |  07:28 |  07:18 |  08:10 |  08:36
|  17:17 |  |  19:59 |  20:50 |  21:34 |  21:51 |  21:24 |  20:26 |  19:16 |  17:13 |  16:30 |  16:32

 31 |  08:13 |  |  07:14 |  |  05:25 |  |  05:54 |  06:41 |  |  07:20 |  |  08:36
|  17:19 |  |  20:01 |  |  21:35 |  |  21:23 |  20:24 |  |  17:11 |  |  16:33

Sonnenscheinstunden |    262 |    278 |    366 |    413 |    480 |    494 |    498 |    453 |    382 |    334 |    270 |    248
astr.max.mögl.Beschattung | | | | | | | | | | | |
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Projekt:

13-127-GK-02
Beschreibung:

Schattenwurfgutachten für das geplante Repowering im Windpark Grevenbroich
Lizenzierter Anwender:

T&H I ngenieure GmbH 
Bremerhavener Heerstraße 10 
DE-28717 Bremen
+ 49 (0) 421 6989 9314
info@th-ingenieure.de
Berechnet:

27.05.2015 09:17/3.0.578

SHADOW - Kalender
Berechnung: VorbelastungSchattenrezeptor: Q - IO 17
Voraussetzungen für Berechnung des Schattenwurfs
Referenzjahr für Kalender 2015
Die dargestellten Zeiten sind die astronomisch maximal mögliche Beschattungsdauer, berechnet unter folgenden Annahmen:
   Die Sonne scheint täglich von Sonnenauf- bis -untergang
   Die Rotorfläche steht immer senkrecht zur Sonneneinfallsrichtung 
   Die Windenergieanlage/n ist/ sind immer in Betrieb

Tabellen-Layout: Die Daten für jeden Tag sind in folgender Matrix wiedergegeben (Sommerzeit wie Bezugsjahr) :

Tag im Monat Sonnenaufgang    (SS:MM) Zeitpunkt (SS:MM) Schattenanfang (WEA mit erstem Schatten)
Sonnenuntergang (SS:MM) Minuten mit Schatten Zeitpunkt (SS:MM) Schattenende (WEA mit letztem Schatten)

| Januar | Februar | März | April | Mai | Juni | Juli | August | September| Oktober | November| Dezember
            

  1 |  08:36 |  08:12 |  07:20 |  07:12 |  06:09 |  05:24 |  05:21 |  05:55 |  06:43 |  07:30 |  07:22 |  08:11
|  16:35 |  17:20 |  18:10 |  20:02 |  20:52 |  21:36 |  21:51 |  21:21 |  20:21 |  19:14 |  17:09 |  16:30

  2 |  08:36 |  08:10 |  07:18 |  07:09 |  06:07 |  05:23 |  05:21 |  05:57 |  06:44 |  07:32 |  07:23 |  08:13
|  16:36 |  17:22 |  18:12 |  20:04 |  20:53 |  21:37 |  21:50 |  21:20 |  20:19 |  19:12 |  17:07 |  16:29

  3 |  08:36 |  08:09 |  07:16 |  07:07 |  06:05 |  05:23 |  05:22 |  05:58 |  06:46 |  07:33 |  07:25 |  08:14
|  16:37 |  17:24 |  18:14 |  20:06 |  20:55 |  21:38 |  21:50 |  21:18 |  20:17 |  19:09 |  17:06 |  16:28

  4 |  08:36 |  08:07 |  07:14 |  07:05 |  06:03 |  05:22 |  05:23 |  06:00 |  06:48 |  07:35 |  07:27 |  08:15
|  16:38 |  17:26 |  18:15 |  20:07 |  20:56 |  21:39 |  21:50 |  21:16 |  20:15 |  19:07 |  17:04 |  16:28

  5 |  08:35 |  08:05 |  07:12 |  07:03 |  06:01 |  05:21 |  05:23 |  06:01 |  06:49 |  07:36 |  07:29 |  08:17
|  16:39 |  17:27 |  18:17 |  20:09 |  20:58 |  21:40 |  21:49 |  21:15 |  20:13 |  19:05 |  17:02 |  16:27

  6 |  08:35 |  08:04 |  07:10 |  07:01 |  05:59 |  05:21 |  05:24 |  06:03 |  06:51 |  07:38 |  07:30 |  08:18
|  16:40 |  17:29 |  18:19 |  20:11 |  21:00 |  21:41 |  21:49 |  21:13 |  20:10 |  19:03 |  17:00 |  16:27

  7 |  08:35 |  08:02 |  07:07 |  06:58 |  05:58 |  05:20 |  05:25 |  06:04 |  06:52 |  07:40 |  07:32 |  08:19
|  16:41 |  17:31 |  18:21 |  20:12 |  21:01 |  21:42 |  21:48 |  21:11 |  20:08 |  19:00 |  16:59 |  16:26

  8 |  08:35 |  08:01 |  07:05 |  06:56 |  05:56 |  05:19 |  05:26 |  06:06 |  06:54 |  07:41 |  07:34 |  08:21
|  16:42 |  17:33 |  18:22 |  20:14 |  21:03 |  21:43 |  21:48 |  21:09 |  20:06 |  18:58 |  16:57 |  16:26

  9 |  08:34 |  07:59 |  07:03 |  06:54 |  05:54 |  05:19 |  05:27 |  06:07 |  06:55 |  07:43 |  07:36 |  08:22
|  16:44 |  17:35 |  18:24 |  20:16 |  21:04 |  21:44 |  21:47 |  21:08 |  20:04 |  18:56 |  16:56 |  16:26

 10 |  08:34 |  07:57 |  07:01 |  06:52 |  05:53 |  05:18 |  05:28 |  06:09 |  06:57 |  07:45 |  07:37 |  08:23
|  16:45 |  17:36 |  18:26 |  20:17 |  21:06 |  21:45 |  21:47 |  21:06 |  20:01 |  18:54 |  16:54 |  16:26

 11 |  08:33 |  07:55 |  06:59 |  06:50 |  05:51 |  05:18 |  05:29 |  06:10 |  06:58 |  07:46 |  07:39 |  08:24
|  16:46 |  17:38 |  18:27 |  20:19 |  21:07 |  21:45 |  21:46 |  21:04 |  19:59 |  18:52 |  16:52 |  16:25

 12 |  08:33 |  07:54 |  06:57 |  06:47 |  05:49 |  05:18 |  05:30 |  06:12 |  07:00 |  07:48 |  07:41 |  08:25
|  16:48 |  17:40 |  18:29 |  20:21 |  21:09 |  21:46 |  21:45 |  21:02 |  19:57 |  18:49 |  16:51 |  16:25

 13 |  08:32 |  07:52 |  06:54 |  06:45 |  05:48 |  05:17 |  05:31 |  06:13 |  07:02 |  07:49 |  07:43 |  08:26
|  16:49 |  17:42 |  18:31 |  20:22 |  21:10 |  21:47 |  21:44 |  21:00 |  19:55 |  18:47 |  16:49 |  16:25

 14 |  08:31 |  07:50 |  06:52 |  06:43 |  05:46 |  05:17 |  05:32 |  06:15 |  07:03 |  07:51 |  07:44 |  08:27
|  16:51 |  17:44 |  18:33 |  20:24 |  21:12 |  21:47 |  21:43 |  20:58 |  19:52 |  18:45 |  16:48 |  16:25

 15 |  08:31 |  07:48 |  06:50 |  06:41 |  05:45 |  05:17 |  05:33 |  06:16 |  07:05 |  07:53 |  07:46 |  08:28
|  16:52 |  17:45 |  18:34 |  20:25 |  21:13 |  21:48 |  21:43 |  20:57 |  19:50 |  18:43 |  16:47 |  16:25

 16 |  08:30 |  07:46 |  06:48 |  06:39 |  05:43 |  05:17 |  05:34 |  06:18 |  07:06 |  07:54 |  07:48 |  08:29
|  16:54 |  17:47 |  18:36 |  20:27 |  21:15 |  21:49 |  21:42 |  20:55 |  19:48 |  18:41 |  16:45 |  16:25

 17 |  08:29 |  07:44 |  06:45 |  06:37 |  05:42 |  05:17 |  05:35 |  06:19 |  07:08 |  07:56 |  07:49 |  08:30
|  16:55 |  17:49 |  18:38 |  20:29 |  21:16 |  21:49 |  21:41 |  20:53 |  19:46 |  18:39 |  16:44 |  16:25

 18 |  08:28 |  07:43 |  06:43 |  06:35 |  05:40 |  05:17 |  05:36 |  06:21 |  07:09 |  07:58 |  07:51 |  08:30
|  16:57 |  17:51 |  18:39 |  20:30 |  21:18 |  21:49 |  21:40 |  20:51 |  19:43 |  18:37 |  16:43 |  16:26

 19 |  08:27 |  07:41 |  06:41 |  06:32 |  05:39 |  05:17 |  05:38 |  06:23 |  07:11 |  08:00 |  07:53 |  08:31
|  16:58 |  17:53 |  18:41 |  20:32 |  21:19 |  21:50 |  21:39 |  20:49 |  19:41 |  18:35 |  16:41 |  16:26

 20 |  08:26 |  07:39 |  06:39 |  06:30 |  05:37 |  05:17 |  05:39 |  06:24 |  07:13 |  08:01 |  07:54 |  08:32
|  17:00 |  17:54 |  18:43 |  20:34 |  21:21 |  21:50 |  21:37 |  20:47 |  19:39 |  18:33 |  16:40 |  16:26

 21 |  08:25 |  07:37 |  06:36 |  06:28 |  05:36 |  05:17 |  05:40 |  06:26 |  07:14 |  08:03 |  07:56 |  08:32
|  17:01 |  17:56 |  18:44 |  20:35 |  21:22 |  21:50 |  21:36 |  20:45 |  19:37 |  18:31 |  16:39 |  16:27

 22 |  08:24 |  07:35 |  06:34 |  06:26 |  05:35 |  05:17 |  05:41 |  06:27 |  07:16 |  08:05 |  07:58 |  08:33
|  17:03 |  17:58 |  18:46 |  20:37 |  21:24 |  21:51 |  21:35 |  20:43 |  19:34 |  18:28 |  16:38 |  16:27

 23 |  08:23 |  07:33 |  06:32 |  06:24 |  05:34 |  05:17 |  05:43 |  06:29 |  07:17 |  08:06 |  07:59 |  08:34
|  17:05 |  18:00 |  18:48 |  20:39 |  21:25 |  21:51 |  21:34 |  20:41 |  19:32 |  18:26 |  16:37 |  16:28

 24 |  08:22 |  07:31 |  06:30 |  06:22 |  05:32 |  05:17 |  05:44 |  06:30 |  07:19 |  08:08 |  08:01 |  08:34
|  17:06 |  18:02 |  18:49 |  20:40 |  21:26 |  21:51 |  21:33 |  20:39 |  19:30 |  18:24 |  16:36 |  16:28

 25 |  08:21 |  07:29 |  06:27 |  06:20 |  05:31 |  05:18 |  05:45 |  06:32 |  07:20 |  07:10 |  08:02 |  08:34
|  17:08 |  18:03 |  18:51 |  20:42 |  21:28 |  21:51 |  21:31 |  20:36 |  19:27 |  17:22 |  16:35 |  16:29

 26 |  08:20 |  07:27 |  06:25 |  06:18 |  05:30 |  05:18 |  05:47 |  06:33 |  07:22 |  07:11 |  08:04 |  08:35
|  17:10 |  18:05 |  18:53 |  20:43 |  21:29 |  21:51 |  21:30 |  20:34 |  19:25 |  17:21 |  16:34 |  16:29

 27 |  08:18 |  07:25 |  06:23 |  06:16 |  05:29 |  05:19 |  05:48 |  06:35 |  07:24 |  07:13 |  08:05 |  08:35
|  17:12 |  18:07 |  18:54 |  20:45 |  21:30 |  21:51 |  21:29 |  20:32 |  19:23 |  17:19 |  16:33 |  16:30

 28 |  08:17 |  07:22 |  06:21 |  06:14 |  05:28 |  05:19 |  05:49 |  06:37 |  07:25 |  07:15 |  08:07 |  08:35
|  17:13 |  18:09 |  18:56 |  20:47 |  21:31 |  21:51 |  21:27 |  20:30 |  19:21 |  17:17 |  16:32 |  16:31

 29 |  08:16 |  |  07:18 |  06:12 |  05:27 |  05:19 |  05:51 |  06:38 |  07:27 |  07:17 |  08:08 |  08:36
|  17:15 |  |  19:58 |  20:48 |  21:33 |  21:51 |  21:26 |  20:28 |  19:18 |  17:15 |  16:31 |  16:32

 30 |  08:14 |  |  07:16 |  06:10 |  05:26 |  05:20 |  05:52 |  06:40 |  07:28 |  07:18 |  08:10 |  08:36
|  17:17 |  |  19:59 |  20:50 |  21:34 |  21:51 |  21:24 |  20:26 |  19:16 |  17:13 |  16:30 |  16:32

 31 |  08:13 |  |  07:14 |  |  05:25 |  |  05:54 |  06:41 |  |  07:20 |  |  08:36
|  17:19 |  |  20:01 |  |  21:35 |  |  21:23 |  20:24 |  |  17:11 |  |  16:33

Sonnenscheinstunden |    262 |    278 |    366 |    413 |    480 |    494 |    498 |    453 |    382 |    334 |    270 |    248
astr.max.mögl.Beschattung | | | | | | | | | | | |
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Projekt:

13-127-GK-02
Beschreibung:

Schattenwurfgutachten für das geplante Repowering im Windpark Grevenbroich
Lizenzierter Anwender:

T&H I ngenieure GmbH 
Bremerhavener Heerstraße 10 
DE-28717 Bremen
+ 49 (0) 421 6989 9314
info@th-ingenieure.de
Berechnet:

27.05.2015 09:17/3.0.578

SHADOW - Kalender
Berechnung: VorbelastungSchattenrezeptor: R - IO 18
Voraussetzungen für Berechnung des Schattenwurfs
Referenzjahr für Kalender 2015
Die dargestellten Zeiten sind die astronomisch maximal mögliche Beschattungsdauer, berechnet unter folgenden Annahmen:
   Die Sonne scheint täglich von Sonnenauf- bis -untergang
   Die Rotorfläche steht immer senkrecht zur Sonneneinfallsrichtung 
   Die Windenergieanlage/n ist/ sind immer in Betrieb

Tabellen-Layout: Die Daten für jeden Tag sind in folgender Matrix wiedergegeben (Sommerzeit wie Bezugsjahr) :

Tag im Monat Sonnenaufgang    (SS:MM) Zeitpunkt (SS:MM) Schattenanfang (WEA mit erstem Schatten)
Sonnenuntergang (SS:MM) Minuten mit Schatten Zeitpunkt (SS:MM) Schattenende (WEA mit letztem Schatten)

| Januar | Februar | März | April | Mai | Juni | Juli | August | September| Oktober | November| Dezember
            

  1 |  08:36 |  08:12 |  07:20 |  07:12 |  06:09 |  05:24 |  05:21 |  05:55 |  06:43 |  07:30 |  07:22 |  08:11
|  16:35 |  17:20 |  18:10 |  20:02 |  20:52 |  21:36 |  21:51 |  21:21 |  20:21 |  19:14 |  17:09 |  16:30

  2 |  08:36 |  08:10 |  07:18 |  07:09 |  06:07 |  05:23 |  05:21 |  05:57 |  06:44 |  07:32 |  07:24 |  08:13
|  16:36 |  17:22 |  18:12 |  20:04 |  20:53 |  21:37 |  21:50 |  21:20 |  20:19 |  19:12 |  17:07 |  16:29

  3 |  08:36 |  08:09 |  07:16 |  07:07 |  06:05 |  05:23 |  05:22 |  05:58 |  06:46 |  07:33 |  07:25 |  08:14
|  16:37 |  17:24 |  18:14 |  20:06 |  20:55 |  21:38 |  21:50 |  21:18 |  20:17 |  19:09 |  17:06 |  16:28

  4 |  08:36 |  08:07 |  07:14 |  07:05 |  06:03 |  05:22 |  05:23 |  06:00 |  06:48 |  07:35 |  07:27 |  08:15
|  16:38 |  17:26 |  18:16 |  20:07 |  20:56 |  21:39 |  21:50 |  21:16 |  20:15 |  19:07 |  17:04 |  16:28

  5 |  08:35 |  08:05 |  07:12 |  07:03 |  06:01 |  05:21 |  05:23 |  06:01 |  06:49 |  07:36 |  07:29 |  08:17
|  16:39 |  17:27 |  18:17 |  20:09 |  20:58 |  21:40 |  21:49 |  21:15 |  20:13 |  19:05 |  17:02 |  16:27

  6 |  08:35 |  08:04 |  07:10 |  07:01 |  05:59 |  05:21 |  05:24 |  06:03 |  06:51 |  07:38 |  07:30 |  08:18
|  16:40 |  17:29 |  18:19 |  20:11 |  21:00 |  21:41 |  21:49 |  21:13 |  20:10 |  19:03 |  17:01 |  16:27

  7 |  08:35 |  08:02 |  07:08 |  06:58 |  05:58 |  05:20 |  05:25 |  06:04 |  06:52 |  07:40 |  07:32 |  08:19
|  16:41 |  17:31 |  18:21 |  20:12 |  21:01 |  21:42 |  21:48 |  21:11 |  20:08 |  19:00 |  16:59 |  16:26

  8 |  08:35 |  08:01 |  07:05 |  06:56 |  05:56 |  05:19 |  05:26 |  06:06 |  06:54 |  07:41 |  07:34 |  08:21
|  16:42 |  17:33 |  18:22 |  20:14 |  21:03 |  21:43 |  21:48 |  21:10 |  20:06 |  18:58 |  16:57 |  16:26

  9 |  08:34 |  07:59 |  07:03 |  06:54 |  05:54 |  05:19 |  05:27 |  06:07 |  06:55 |  07:43 |  07:36 |  08:22
|  16:44 |  17:35 |  18:24 |  20:16 |  21:04 |  21:44 |  21:47 |  21:08 |  20:04 |  18:56 |  16:56 |  16:26

 10 |  08:34 |  07:57 |  07:01 |  06:52 |  05:53 |  05:18 |  05:28 |  06:09 |  06:57 |  07:45 |  07:37 |  08:23
|  16:45 |  17:36 |  18:26 |  20:17 |  21:06 |  21:45 |  21:47 |  21:06 |  20:01 |  18:54 |  16:54 |  16:26

 11 |  08:33 |  07:55 |  06:59 |  06:50 |  05:51 |  05:18 |  05:29 |  06:10 |  06:59 |  07:46 |  07:39 |  08:24
|  16:46 |  17:38 |  18:28 |  20:19 |  21:07 |  21:45 |  21:46 |  21:04 |  19:59 |  18:52 |  16:52 |  16:25

 12 |  08:33 |  07:54 |  06:57 |  06:47 |  05:49 |  05:18 |  05:30 |  06:12 |  07:00 |  07:48 |  07:41 |  08:25
|  16:48 |  17:40 |  18:29 |  20:21 |  21:09 |  21:46 |  21:45 |  21:02 |  19:57 |  18:49 |  16:51 |  16:25

 13 |  08:32 |  07:52 |  06:54 |  06:45 |  05:48 |  05:17 |  05:31 |  06:13 |  07:02 |  07:50 |  07:43 |  08:26
|  16:49 |  17:42 |  18:31 |  20:22 |  21:10 |  21:47 |  21:44 |  21:00 |  19:55 |  18:47 |  16:49 |  16:25

 14 |  08:31 |  07:50 |  06:52 |  06:43 |  05:46 |  05:17 |  05:32 |  06:15 |  07:03 |  07:51 |  07:44 |  08:27
|  16:51 |  17:44 |  18:33 |  20:24 |  21:12 |  21:47 |  21:43 |  20:59 |  19:52 |  18:45 |  16:48 |  16:25

 15 |  08:31 |  07:48 |  06:50 |  06:41 |  05:45 |  05:17 |  05:33 |  06:16 |  07:05 |  07:53 |  07:46 |  08:28
|  16:52 |  17:45 |  18:34 |  20:25 |  21:14 |  21:48 |  21:43 |  20:57 |  19:50 |  18:43 |  16:47 |  16:25

 16 |  08:30 |  07:46 |  06:48 |  06:39 |  05:43 |  05:17 |  05:34 |  06:18 |  07:06 |  07:55 |  07:48 |  08:29
|  16:54 |  17:47 |  18:36 |  20:27 |  21:15 |  21:49 |  21:42 |  20:55 |  19:48 |  18:41 |  16:45 |  16:25

 17 |  08:29 |  07:44 |  06:45 |  06:37 |  05:42 |  05:17 |  05:35 |  06:19 |  07:08 |  07:56 |  07:49 |  08:30
|  16:55 |  17:49 |  18:38 |  20:29 |  21:16 |  21:49 |  21:41 |  20:53 |  19:46 |  18:39 |  16:44 |  16:26

 18 |  08:28 |  07:43 |  06:43 |  06:35 |  05:40 |  05:17 |  05:36 |  06:21 |  07:09 |  07:58 |  07:51 |  08:30
|  16:57 |  17:51 |  18:39 |  20:30 |  21:18 |  21:49 |  21:40 |  20:51 |  19:43 |  18:37 |  16:43 |  16:26

 19 |  08:27 |  07:41 |  06:41 |  06:32 |  05:39 |  05:17 |  05:38 |  06:23 |  07:11 |  08:00 |  07:53 |  08:31
|  16:58 |  17:53 |  18:41 |  20:32 |  21:19 |  21:50 |  21:39 |  20:49 |  19:41 |  18:35 |  16:41 |  16:26

 20 |  08:26 |  07:39 |  06:39 |  06:30 |  05:37 |  05:17 |  05:39 |  06:24 |  07:13 |  08:01 |  07:54 |  08:32
|  17:00 |  17:54 |  18:43 |  20:34 |  21:21 |  21:50 |  21:37 |  20:47 |  19:39 |  18:33 |  16:40 |  16:26

 21 |  08:25 |  07:37 |  06:36 |  06:28 |  05:36 |  05:17 |  05:40 |  06:26 |  07:14 |  08:03 |  07:56 |  08:32
|  17:02 |  17:56 |  18:44 |  20:35 |  21:22 |  21:51 |  21:36 |  20:45 |  19:37 |  18:31 |  16:39 |  16:27

 22 |  08:24 |  07:35 |  06:34 |  06:26 |  05:35 |  05:17 |  05:41 |  06:27 |  07:16 |  08:05 |  07:58 |  08:33
|  17:03 |  17:58 |  18:46 |  20:37 |  21:24 |  21:51 |  21:35 |  20:43 |  19:34 |  18:29 |  16:38 |  16:27

 23 |  08:23 |  07:33 |  06:32 |  06:24 |  05:34 |  05:17 |  05:43 |  06:29 |  07:17 |  08:06 |  07:59 |  08:34
|  17:05 |  18:00 |  18:48 |  20:39 |  21:25 |  21:51 |  21:34 |  20:41 |  19:32 |  18:26 |  16:37 |  16:28

 24 |  08:22 |  07:31 |  06:30 |  06:22 |  05:32 |  05:18 |  05:44 |  06:30 |  07:19 |  08:08 |  08:01 |  08:34
|  17:06 |  18:02 |  18:49 |  20:40 |  21:26 |  21:51 |  21:33 |  20:39 |  19:30 |  18:25 |  16:36 |  16:28

 25 |  08:21 |  07:29 |  06:27 |  06:20 |  05:31 |  05:18 |  05:45 |  06:32 |  07:20 |  07:10 |  08:02 |  08:34
|  17:08 |  18:03 |  18:51 |  20:42 |  21:28 |  21:51 |  21:31 |  20:36 |  19:27 |  17:23 |  16:35 |  16:29

 26 |  08:20 |  07:27 |  06:25 |  06:18 |  05:30 |  05:18 |  05:47 |  06:34 |  07:22 |  07:11 |  08:04 |  08:35
|  17:10 |  18:05 |  18:53 |  20:44 |  21:29 |  21:51 |  21:30 |  20:34 |  19:25 |  17:21 |  16:34 |  16:29

 27 |  08:18 |  07:25 |  06:23 |  06:16 |  05:29 |  05:19 |  05:48 |  06:35 |  07:24 |  07:13 |  08:05 |  08:35
|  17:12 |  18:07 |  18:54 |  20:45 |  21:30 |  21:51 |  21:29 |  20:32 |  19:23 |  17:19 |  16:33 |  16:30

 28 |  08:17 |  07:22 |  06:21 |  06:14 |  05:28 |  05:19 |  05:49 |  06:37 |  07:25 |  07:15 |  08:07 |  08:35
|  17:13 |  18:09 |  18:56 |  20:47 |  21:31 |  21:51 |  21:27 |  20:30 |  19:21 |  17:17 |  16:32 |  16:31

 29 |  08:16 |  |  07:18 |  06:12 |  05:27 |  05:19 |  05:51 |  06:38 |  07:27 |  07:17 |  08:08 |  08:36
|  17:15 |  |  19:58 |  20:48 |  21:33 |  21:51 |  21:26 |  20:28 |  19:18 |  17:15 |  16:31 |  16:32

 30 |  08:14 |  |  07:16 |  06:10 |  05:26 |  05:20 |  05:52 |  06:40 |  07:28 |  07:18 |  08:10 |  08:36
|  17:17 |  |  19:59 |  20:50 |  21:34 |  21:51 |  21:24 |  20:26 |  19:16 |  17:13 |  16:30 |  16:32

 31 |  08:13 |  |  07:14 |  |  05:25 |  |  05:54 |  06:41 |  |  07:20 |  |  08:36
|  17:19 |  |  20:01 |  |  21:35 |  |  21:23 |  20:24 |  |  17:11 |  |  16:33

Sonnenscheinstunden |    262 |    278 |    366 |    413 |    480 |    494 |    498 |    453 |    382 |    334 |    270 |    248
astr.max.mögl.Beschattung | | | | | | | | | | | |
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Projekt:

13-127-GK-02
Beschreibung:

Schattenwurfgutachten für das geplante Repowering im Windpark Grevenbroich
Lizenzierter Anwender:

T&H I ngenieure GmbH 
Bremerhavener Heerstraße 10 
DE-28717 Bremen
+ 49 (0) 421 6989 9314
info@th-ingenieure.de
Berechnet:

27.05.2015 09:17/3.0.578

SHADOW - Kalender
Berechnung: VorbelastungSchattenrezeptor: S - IO 19
Voraussetzungen für Berechnung des Schattenwurfs
Referenzjahr für Kalender 2015
Die dargestellten Zeiten sind die astronomisch maximal mögliche Beschattungsdauer, berechnet unter folgenden Annahmen:
   Die Sonne scheint täglich von Sonnenauf- bis -untergang
   Die Rotorfläche steht immer senkrecht zur Sonneneinfallsrichtung 
   Die Windenergieanlage/n ist/ sind immer in Betrieb

Tabellen-Layout: Die Daten für jeden Tag sind in folgender Matrix wiedergegeben (Sommerzeit wie Bezugsjahr) :

Tag im Monat Sonnenaufgang    (SS:MM) Zeitpunkt (SS:MM) Schattenanfang (WEA mit erstem Schatten)
Sonnenuntergang (SS:MM) Minuten mit Schatten Zeitpunkt (SS:MM) Schattenende (WEA mit letztem Schatten)

| Januar | Februar | März | April | Mai | Juni | Juli | August | September| Oktober | November| Dezember
            

  1 |  08:36 |  08:12 |  07:20 |  07:12 |  06:09 |  05:24 |  05:21 |  05:55 |  06:43 |  07:30 |  07:22 |  08:11
|  16:35 |  17:20 |  18:10 |  20:02 |  20:52 |  21:36 |  21:51 |  21:21 |  20:21 |  19:14 |  17:09 |  16:30

  2 |  08:36 |  08:10 |  07:18 |  07:09 |  06:07 |  05:23 |  05:21 |  05:57 |  06:44 |  07:32 |  07:24 |  08:13
|  16:36 |  17:22 |  18:12 |  20:04 |  20:53 |  21:37 |  21:50 |  21:20 |  20:19 |  19:12 |  17:07 |  16:29

  3 |  08:36 |  08:09 |  07:16 |  07:07 |  06:05 |  05:23 |  05:22 |  05:58 |  06:46 |  07:33 |  07:25 |  08:14
|  16:37 |  17:24 |  18:14 |  20:06 |  20:55 |  21:38 |  21:50 |  21:18 |  20:17 |  19:09 |  17:06 |  16:28

  4 |  08:36 |  08:07 |  07:14 |  07:05 |  06:03 |  05:22 |  05:23 |  06:00 |  06:48 |  07:35 |  07:27 |  08:15
|  16:38 |  17:26 |  18:16 |  20:07 |  20:56 |  21:39 |  21:50 |  21:16 |  20:15 |  19:07 |  17:04 |  16:28

  5 |  08:35 |  08:05 |  07:12 |  07:03 |  06:01 |  05:21 |  05:23 |  06:01 |  06:49 |  07:36 |  07:29 |  08:17
|  16:39 |  17:27 |  18:17 |  20:09 |  20:58 |  21:40 |  21:49 |  21:15 |  20:13 |  19:05 |  17:02 |  16:27

  6 |  08:35 |  08:04 |  07:10 |  07:01 |  05:59 |  05:21 |  05:24 |  06:03 |  06:51 |  07:38 |  07:30 |  08:18
|  16:40 |  17:29 |  18:19 |  20:11 |  21:00 |  21:41 |  21:49 |  21:13 |  20:10 |  19:03 |  17:01 |  16:27

  7 |  08:35 |  08:02 |  07:08 |  06:58 |  05:58 |  05:20 |  05:25 |  06:04 |  06:52 |  07:40 |  07:32 |  08:19
|  16:41 |  17:31 |  18:21 |  20:12 |  21:01 |  21:42 |  21:48 |  21:11 |  20:08 |  19:00 |  16:59 |  16:27

  8 |  08:35 |  08:01 |  07:05 |  06:56 |  05:56 |  05:19 |  05:26 |  06:06 |  06:54 |  07:41 |  07:34 |  08:21
|  16:42 |  17:33 |  18:22 |  20:14 |  21:03 |  21:43 |  21:48 |  21:10 |  20:06 |  18:58 |  16:57 |  16:26

  9 |  08:34 |  07:59 |  07:03 |  06:54 |  05:54 |  05:19 |  05:27 |  06:07 |  06:55 |  07:43 |  07:36 |  08:22
|  16:44 |  17:35 |  18:24 |  20:16 |  21:04 |  21:44 |  21:47 |  21:08 |  20:04 |  18:56 |  16:56 |  16:26

 10 |  08:34 |  07:57 |  07:01 |  06:52 |  05:53 |  05:19 |  05:28 |  06:09 |  06:57 |  07:45 |  07:37 |  08:23
|  16:45 |  17:36 |  18:26 |  20:17 |  21:06 |  21:45 |  21:47 |  21:06 |  20:01 |  18:54 |  16:54 |  16:26

 11 |  08:33 |  07:55 |  06:59 |  06:50 |  05:51 |  05:18 |  05:29 |  06:10 |  06:59 |  07:46 |  07:39 |  08:24
|  16:46 |  17:38 |  18:28 |  20:19 |  21:07 |  21:45 |  21:46 |  21:04 |  19:59 |  18:52 |  16:52 |  16:25

 12 |  08:33 |  07:54 |  06:57 |  06:47 |  05:49 |  05:18 |  05:30 |  06:12 |  07:00 |  07:48 |  07:41 |  08:25
|  16:48 |  17:40 |  18:29 |  20:21 |  21:09 |  21:46 |  21:45 |  21:02 |  19:57 |  18:49 |  16:51 |  16:25

 13 |  08:32 |  07:52 |  06:54 |  06:45 |  05:48 |  05:17 |  05:31 |  06:13 |  07:02 |  07:50 |  07:43 |  08:26
|  16:49 |  17:42 |  18:31 |  20:22 |  21:10 |  21:47 |  21:44 |  21:00 |  19:55 |  18:47 |  16:50 |  16:25

 14 |  08:31 |  07:50 |  06:52 |  06:43 |  05:46 |  05:17 |  05:32 |  06:15 |  07:03 |  07:51 |  07:44 |  08:27
|  16:51 |  17:44 |  18:33 |  20:24 |  21:12 |  21:47 |  21:43 |  20:59 |  19:52 |  18:45 |  16:48 |  16:25

 15 |  08:31 |  07:48 |  06:50 |  06:41 |  05:45 |  05:17 |  05:33 |  06:16 |  07:05 |  07:53 |  07:46 |  08:28
|  16:52 |  17:45 |  18:34 |  20:25 |  21:13 |  21:48 |  21:43 |  20:57 |  19:50 |  18:43 |  16:47 |  16:25

 16 |  08:30 |  07:46 |  06:48 |  06:39 |  05:43 |  05:17 |  05:34 |  06:18 |  07:06 |  07:55 |  07:48 |  08:29
|  16:54 |  17:47 |  18:36 |  20:27 |  21:15 |  21:49 |  21:42 |  20:55 |  19:48 |  18:41 |  16:45 |  16:25

 17 |  08:29 |  07:44 |  06:45 |  06:37 |  05:42 |  05:17 |  05:35 |  06:19 |  07:08 |  07:56 |  07:49 |  08:30
|  16:55 |  17:49 |  18:38 |  20:29 |  21:16 |  21:49 |  21:41 |  20:53 |  19:46 |  18:39 |  16:44 |  16:26

 18 |  08:28 |  07:43 |  06:43 |  06:35 |  05:40 |  05:17 |  05:36 |  06:21 |  07:09 |  07:58 |  07:51 |  08:30
|  16:57 |  17:51 |  18:39 |  20:30 |  21:18 |  21:49 |  21:40 |  20:51 |  19:43 |  18:37 |  16:43 |  16:26

 19 |  08:27 |  07:41 |  06:41 |  06:32 |  05:39 |  05:17 |  05:38 |  06:23 |  07:11 |  08:00 |  07:53 |  08:31
|  16:58 |  17:53 |  18:41 |  20:32 |  21:19 |  21:50 |  21:39 |  20:49 |  19:41 |  18:35 |  16:41 |  16:26

 20 |  08:26 |  07:39 |  06:39 |  06:30 |  05:37 |  05:17 |  05:39 |  06:24 |  07:13 |  08:01 |  07:54 |  08:32
|  17:00 |  17:54 |  18:43 |  20:34 |  21:21 |  21:50 |  21:37 |  20:47 |  19:39 |  18:33 |  16:40 |  16:26

 21 |  08:25 |  07:37 |  06:36 |  06:28 |  05:36 |  05:17 |  05:40 |  06:26 |  07:14 |  08:03 |  07:56 |  08:32
|  17:02 |  17:56 |  18:44 |  20:35 |  21:22 |  21:50 |  21:36 |  20:45 |  19:37 |  18:31 |  16:39 |  16:27

 22 |  08:24 |  07:35 |  06:34 |  06:26 |  05:35 |  05:17 |  05:41 |  06:27 |  07:16 |  08:05 |  07:58 |  08:33
|  17:03 |  17:58 |  18:46 |  20:37 |  21:24 |  21:51 |  21:35 |  20:43 |  19:34 |  18:29 |  16:38 |  16:27

 23 |  08:23 |  07:33 |  06:32 |  06:24 |  05:34 |  05:17 |  05:43 |  06:29 |  07:17 |  08:06 |  07:59 |  08:34
|  17:05 |  18:00 |  18:48 |  20:39 |  21:25 |  21:51 |  21:34 |  20:41 |  19:32 |  18:27 |  16:37 |  16:28

 24 |  08:22 |  07:31 |  06:30 |  06:22 |  05:32 |  05:18 |  05:44 |  06:30 |  07:19 |  08:08 |  08:01 |  08:34
|  17:07 |  18:02 |  18:49 |  20:40 |  21:26 |  21:51 |  21:33 |  20:39 |  19:30 |  18:25 |  16:36 |  16:28

 25 |  08:21 |  07:29 |  06:27 |  06:20 |  05:31 |  05:18 |  05:45 |  06:32 |  07:20 |  07:10 |  08:02 |  08:34
|  17:08 |  18:03 |  18:51 |  20:42 |  21:28 |  21:51 |  21:31 |  20:36 |  19:27 |  17:23 |  16:35 |  16:29

 26 |  08:20 |  07:27 |  06:25 |  06:18 |  05:30 |  05:18 |  05:47 |  06:34 |  07:22 |  07:11 |  08:04 |  08:35
|  17:10 |  18:05 |  18:53 |  20:43 |  21:29 |  21:51 |  21:30 |  20:34 |  19:25 |  17:21 |  16:34 |  16:29

 27 |  08:18 |  07:25 |  06:23 |  06:16 |  05:29 |  05:19 |  05:48 |  06:35 |  07:24 |  07:13 |  08:05 |  08:35
|  17:12 |  18:07 |  18:54 |  20:45 |  21:30 |  21:51 |  21:29 |  20:32 |  19:23 |  17:19 |  16:33 |  16:30

 28 |  08:17 |  07:22 |  06:21 |  06:14 |  05:28 |  05:19 |  05:49 |  06:37 |  07:25 |  07:15 |  08:07 |  08:35
|  17:13 |  18:09 |  18:56 |  20:47 |  21:31 |  21:51 |  21:27 |  20:30 |  19:21 |  17:17 |  16:32 |  16:31

 29 |  08:16 |  |  07:18 |  06:12 |  05:27 |  05:20 |  05:51 |  06:38 |  07:27 |  07:17 |  08:08 |  08:36
|  17:15 |  |  19:58 |  20:48 |  21:33 |  21:51 |  21:26 |  20:28 |  19:18 |  17:15 |  16:31 |  16:32

 30 |  08:14 |  |  07:16 |  06:10 |  05:26 |  05:20 |  05:52 |  06:40 |  07:28 |  07:18 |  08:10 |  08:36
|  17:17 |  |  19:59 |  20:50 |  21:34 |  21:51 |  21:24 |  20:26 |  19:16 |  17:13 |  16:30 |  16:32

 31 |  08:13 |  |  07:14 |  |  05:25 |  |  05:54 |  06:41 |  |  07:20 |  |  08:36
|  17:19 |  |  20:01 |  |  21:35 |  |  21:23 |  20:24 |  |  17:11 |  |  16:33

Sonnenscheinstunden |    262 |    278 |    366 |    413 |    480 |    494 |    498 |    453 |    382 |    334 |    270 |    248
astr.max.mögl.Beschattung | | | | | | | | | | | |
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SHADOW - Kalender
Berechnung: VorbelastungSchattenrezeptor: T - IO 21
Voraussetzungen für Berechnung des Schattenwurfs
Referenzjahr für Kalender 2015
Die dargestellten Zeiten sind die astronomisch maximal mögliche Beschattungsdauer, berechnet unter folgenden Annahmen:
   Die Sonne scheint täglich von Sonnenauf- bis -untergang
   Die Rotorfläche steht immer senkrecht zur Sonneneinfallsrichtung 
   Die Windenergieanlage/n ist/ sind immer in Betrieb

Tabellen-Layout: Die Daten für jeden Tag sind in folgender Matrix wiedergegeben (Sommerzeit wie Bezugsjahr) :

Tag im Monat Sonnenaufgang    (SS:MM) Zeitpunkt (SS:MM) Schattenanfang (WEA mit erstem Schatten)
Sonnenuntergang (SS:MM) Minuten mit Schatten Zeitpunkt (SS:MM) Schattenende (WEA mit letztem Schatten)

| Januar | Februar | März | April | Mai | Juni | Juli | August | September| Oktober | November | Dezember
            

  1 |  08:36 10:00 (2) |  08:12 |  07:20 |  07:12 |  06:09 |  05:24 |  05:21 |  05:55 |  06:43 |  07:30 |  07:22 |  08:11 09:48 (2)
|  16:35    19    10:19 (2) |  17:20 |  18:10 |  20:03 |  20:52 |  21:36 |  21:51 |  21:21 |  20:21 |  19:14 |  17:09 |  16:30    16    10:04 (2)

  2 |  08:36 10:00 (2) |  08:10 |  07:18 |  07:10 |  06:07 |  05:23 |  05:21 |  05:57 |  06:44 |  07:32 |  07:24 |  08:13 09:47 (2)
|  16:36    19    10:19 (2) |  17:22 |  18:12 |  20:04 |  20:53 |  21:37 |  21:50 |  21:20 |  20:19 |  19:12 |  17:07 |  16:29    18    10:05 (2)

  3 |  08:36 10:00 (2) |  08:09 |  07:16 |  07:07 |  06:05 |  05:23 |  05:22 |  05:58 |  06:46 |  07:33 |  07:25 |  08:14 09:48 (2)
|  16:37    20    10:20 (2) |  17:24 |  18:14 |  20:06 |  20:55 |  21:38 |  21:50 |  21:18 |  20:17 |  19:09 |  17:06 |  16:28    18    10:06 (2)

  4 |  08:36 10:01 (2) |  08:07 |  07:14 |  07:05 |  06:03 |  05:22 |  05:23 |  06:00 |  06:48 |  07:35 |  07:27 |  08:15 09:48 (2)
|  16:38    19    10:20 (2) |  17:26 |  18:16 |  20:07 |  20:56 |  21:39 |  21:50 |  21:16 |  20:15 |  19:07 |  17:04 |  16:28    18    10:06 (2)

  5 |  08:35 10:02 (2) |  08:05 |  07:12 |  07:03 |  06:01 |  05:21 |  05:23 |  06:01 |  06:49 |  07:36 |  07:29 |  08:17 09:47 (2)
|  16:39    19    10:21 (2) |  17:28 |  18:17 |  20:09 |  20:58 |  21:40 |  21:49 |  21:15 |  20:13 |  19:05 |  17:02 |  16:27    19    10:06 (2)

  6 |  08:35 10:02 (2) |  08:04 |  07:10 |  07:01 |  05:59 |  05:21 |  05:24 |  06:03 |  06:51 |  07:38 |  07:30 |  08:18 09:48 (2)
|  16:40    19    10:21 (2) |  17:29 |  18:19 |  20:11 |  21:00 |  21:41 |  21:49 |  21:13 |  20:10 |  19:03 |  17:01 |  16:27    19    10:07 (2)

  7 |  08:35 10:03 (2) |  08:02 |  07:08 |  06:58 |  05:58 |  05:20 |  05:25 |  06:04 |  06:52 |  07:40 |  07:32 |  08:19 09:48 (2)
|  16:41    19    10:22 (2) |  17:31 |  18:21 |  20:12 |  21:01 |  21:42 |  21:48 |  21:11 |  20:08 |  19:00 |  16:59 |  16:27    20    10:08 (2)

  8 |  08:35 10:03 (2) |  08:01 |  07:05 |  06:56 |  05:56 |  05:19 |  05:26 |  06:06 |  06:54 |  07:41 |  07:34 |  08:21 09:48 (2)
|  16:42    19    10:22 (2) |  17:33 |  18:22 |  20:14 |  21:03 |  21:43 |  21:48 |  21:10 |  20:06 |  18:58 |  16:57 |  16:26    20    10:08 (2)

  9 |  08:34 10:04 (2) |  07:59 |  07:03 |  06:54 |  05:54 |  05:19 |  05:27 |  06:07 |  06:55 |  07:43 |  07:36 |  08:22 09:50 (2)
|  16:44    19    10:23 (2) |  17:35 |  18:24 |  20:16 |  21:04 |  21:44 |  21:47 |  21:08 |  20:04 |  18:56 |  16:56 |  16:26    19    10:09 (2)

 10 |  08:34 10:04 (2) |  07:57 |  07:01 |  06:52 |  05:53 |  05:19 |  05:28 |  06:09 |  06:57 |  07:45 |  07:37 |  08:23 09:50 (2)
|  16:45    18    10:22 (2) |  17:37 |  18:26 |  20:17 |  21:06 |  21:45 |  21:47 |  21:06 |  20:01 |  18:54 |  16:54 |  16:26    19    10:09 (2)

 11 |  08:33 10:04 (2) |  07:55 |  06:59 |  06:50 |  05:51 |  05:18 |  05:29 |  06:10 |  06:59 |  07:46 |  07:39 |  08:24 09:50 (2)
|  16:46    18    10:22 (2) |  17:38 |  18:28 |  20:19 |  21:07 |  21:45 |  21:46 |  21:04 |  19:59 |  18:52 |  16:53 |  16:25    19    10:09 (2)

 12 |  08:33 10:06 (2) |  07:54 |  06:57 |  06:47 |  05:49 |  05:18 |  05:30 |  06:12 |  07:00 |  07:48 |  07:41 |  08:25 09:51 (2)
|  16:48    17    10:23 (2) |  17:40 |  18:29 |  20:21 |  21:09 |  21:46 |  21:45 |  21:02 |  19:57 |  18:50 |  16:51 |  16:25    19    10:10 (2)

 13 |  08:32 10:06 (2) |  07:52 |  06:54 |  06:45 |  05:48 |  05:17 |  05:31 |  06:13 |  07:02 |  07:50 |  07:43 |  08:26 09:51 (2)
|  16:49    17    10:23 (2) |  17:42 |  18:31 |  20:22 |  21:10 |  21:47 |  21:44 |  21:00 |  19:55 |  18:47 |  16:50 |  16:25    19    10:10 (2)

 14 |  08:31 10:07 (2) |  07:50 |  06:52 |  06:43 |  05:46 |  05:17 |  05:32 |  06:15 |  07:03 |  07:51 |  07:44 |  08:27 09:52 (2)
|  16:51    16    10:23 (2) |  17:44 |  18:33 |  20:24 |  21:12 |  21:47 |  21:43 |  20:59 |  19:52 |  18:45 |  16:48 |  16:25    19    10:11 (2)

 15 |  08:31 10:08 (2) |  07:48 |  06:50 |  06:41 |  05:45 |  05:17 |  05:33 |  06:16 |  07:05 |  07:53 |  07:46 |  08:28 09:52 (2)
|  16:52    14    10:22 (2) |  17:46 |  18:34 |  20:25 |  21:13 |  21:48 |  21:43 |  20:57 |  19:50 |  18:43 |  16:47 |  16:25    19    10:11 (2)

 16 |  08:30 10:09 (2) |  07:46 |  06:48 |  06:39 |  05:43 |  05:17 |  05:34 |  06:18 |  07:06 |  07:55 |  07:48 |  08:29 09:53 (2)
|  16:54    13    10:22 (2) |  17:47 |  18:36 |  20:27 |  21:15 |  21:49 |  21:42 |  20:55 |  19:48 |  18:41 |  16:45 |  16:25    19    10:12 (2)

 17 |  08:29 10:10 (2) |  07:44 |  06:45 |  06:37 |  05:42 |  05:17 |  05:35 |  06:19 |  07:08 |  07:56 |  07:49 |  08:30 09:53 (2)
|  16:55    11    10:21 (2) |  17:49 |  18:38 |  20:29 |  21:16 |  21:49 |  21:41 |  20:53 |  19:46 |  18:39 |  16:44 |  16:26    19    10:12 (2)

 18 |  08:28 10:13 (2) |  07:43 |  06:43 |  06:35 |  05:40 |  05:17 |  05:36 |  06:21 |  07:09 |  07:58 |  07:51 |  08:30 09:53 (2)
|  16:57     6    10:19 (2) |  17:51 |  18:39 |  20:30 |  21:18 |  21:49 |  21:40 |  20:51 |  19:43 |  18:37 |  16:43 |  16:26    19    10:12 (2)

 19 |  08:27 |  07:41 |  06:41 |  06:32 |  05:39 |  05:17 |  05:38 |  06:23 |  07:11 |  08:00 |  07:53 |  08:31 09:54 (2)
|  16:58 |  17:53 |  18:41 |  20:32 |  21:19 |  21:50 |  21:39 |  20:49 |  19:41 |  18:35 |  16:41 |  16:26    19    10:13 (2)

 20 |  08:26 |  07:39 |  06:39 |  06:30 |  05:38 |  05:17 |  05:39 |  06:24 |  07:13 |  08:01 |  07:54 |  08:32 09:55 (2)
|  17:00 |  17:54 |  18:43 |  20:34 |  21:21 |  21:50 |  21:37 |  20:47 |  19:39 |  18:33 |  16:40 |  16:26    18    10:13 (2)

 21 |  08:25 |  07:37 |  06:36 |  06:28 |  05:36 |  05:17 |  05:40 |  06:26 |  07:14 |  08:03 |  07:56 |  08:32 09:55 (2)
|  17:02 |  17:56 |  18:44 |  20:35 |  21:22 |  21:50 |  21:36 |  20:45 |  19:37 |  18:31 |  16:39 |  16:27    18    10:13 (2)

 22 |  08:24 |  07:35 |  06:34 |  06:26 |  05:35 |  05:17 |  05:41 |  06:27 |  07:16 |  08:05 |  07:58 |  08:33 09:56 (2)
|  17:03 |  17:58 |  18:46 |  20:37 |  21:24 |  21:51 |  21:35 |  20:43 |  19:34 |  18:29 |  16:38 |  16:27    18    10:14 (2)

 23 |  08:23 |  07:33 |  06:32 |  06:24 |  05:34 |  05:17 |  05:43 |  06:29 |  07:17 |  08:06 |  07:59 |  08:34 09:56 (2)
|  17:05 |  18:00 |  18:48 |  20:39 |  21:25 |  21:51 |  21:34 |  20:41 |  19:32 |  18:27 |  16:37 |  16:28    18    10:14 (2)

 24 |  08:22 |  07:31 |  06:30 |  06:22 |  05:32 |  05:18 |  05:44 |  06:30 |  07:19 |  08:08 |  08:01 |  08:34 09:57 (2)
|  17:07 |  18:02 |  18:49 |  20:40 |  21:26 |  21:51 |  21:33 |  20:39 |  19:30 |  18:25 |  16:36 |  16:28    18    10:15 (2)

 25 |  08:21 |  07:29 |  06:27 |  06:20 |  05:31 |  05:18 |  05:45 |  06:32 |  07:21 |  07:10 |  08:02 09:52 (2) |  08:34 09:57 (2)
|  17:08 |  18:03 |  18:51 |  20:42 |  21:28 |  21:51 |  21:31 |  20:36 |  19:27 |  17:23 |  16:35     4    09:56 (2) |  16:29    18    10:15 (2)

 26 |  08:20 |  07:27 |  06:25 |  06:18 |  05:30 |  05:18 |  05:47 |  06:34 |  07:22 |  07:11 |  08:04 09:50 (2) |  08:35 09:57 (2)
|  17:10 |  18:05 |  18:53 |  20:43 |  21:29 |  21:51 |  21:30 |  20:34 |  19:25 |  17:21 |  16:34     9    09:59 (2) |  16:29    19    10:16 (2)

 27 |  08:18 |  07:25 |  06:23 |  06:16 |  05:29 |  05:19 |  05:48 |  06:35 |  07:24 |  07:13 |  08:05 09:48 (2) |  08:35 09:57 (2)
|  17:12 |  18:07 |  18:54 |  20:45 |  21:30 |  21:51 |  21:29 |  20:32 |  19:23 |  17:19 |  16:33    12    10:00 (2) |  16:30    19    10:16 (2)

 28 |  08:17 |  07:22 |  06:21 |  06:14 |  05:28 |  05:19 |  05:49 |  06:37 |  07:25 |  07:15 |  08:07 09:48 (2) |  08:35 09:59 (2)
|  17:13 |  18:09 |  18:56 |  20:47 |  21:31 |  21:51 |  21:27 |  20:30 |  19:21 |  17:17 |  16:32    13    10:01 (2) |  16:31    18    10:17 (2)

 29 |  08:16 |  |  07:18 |  06:12 |  05:27 |  05:20 |  05:51 |  06:38 |  07:27 |  07:17 |  08:08 09:47 (2) |  08:36 09:59 (2)
|  17:15 |  |  19:58 |  20:48 |  21:33 |  21:51 |  21:26 |  20:28 |  19:18 |  17:15 |  16:31    15    10:02 (2) |  16:32    19    10:18 (2)

 30 |  08:14 |  |  07:16 |  06:10 |  05:26 |  05:20 |  05:52 |  06:40 |  07:28 |  07:18 |  08:10 09:47 (2) |  08:36 09:59 (2)
|  17:17 |  |  19:59 |  20:50 |  21:34 |  21:51 |  21:24 |  20:26 |  19:16 |  17:13 |  16:30    16    10:03 (2) |  16:32    19    10:18 (2)

 31 |  08:13 |  |  07:14 |  |  05:25 |  |  05:54 |  06:41 |  |  07:20 |  |  08:36 10:00 (2)
|  17:19 |  |  20:01 |  |  21:35 |  |  21:23 |  20:24 |  |  17:11 |  |  16:33    19    10:19 (2)

Sonnenscheinstunden |    262 |    278 |    366 |    413 |    480 |    494 |    498 |    453 |    382 |    334 |    270 |    248
astr.max.mögl.Beschattung |   302 | | | | | | | | | |    69 |   578



windPRO 3.0.578  ©  EMD International A/S, Tel. + 45 96 35 44 44, www.emd.dk, windpro@emd.dk windPRO27.05.2015 09:40 /  23

Projekt:

13-127-GK-02
Beschreibung:

Schattenwurfgutachten für das geplante Repowering im Windpark Grevenbroich
Lizenzierter Anwender:

T&H I ngenieure GmbH 
Bremerhavener Heerstraße 10 
DE-28717 Bremen
+ 49 (0) 421 6989 9314
info@th-ingenieure.de
Berechnet:

27.05.2015 09:17/3.0.578

SHADOW - Kalender
Berechnung: VorbelastungSchattenrezeptor: U - IO 22
Voraussetzungen für Berechnung des Schattenwurfs
Referenzjahr für Kalender 2015
Die dargestellten Zeiten sind die astronomisch maximal mögliche Beschattungsdauer, berechnet unter folgenden Annahmen:
   Die Sonne scheint täglich von Sonnenauf- bis -untergang
   Die Rotorfläche steht immer senkrecht zur Sonneneinfallsrichtung 
   Die Windenergieanlage/n ist/ sind immer in Betrieb

Tabellen-Layout: Die Daten für jeden Tag sind in folgender Matrix wiedergegeben (Sommerzeit wie Bezugsjahr) :

Tag im Monat Sonnenaufgang    (SS:MM) Zeitpunkt (SS:MM) Schattenanfang (WEA mit erstem Schatten)
Sonnenuntergang (SS:MM) Minuten mit Schatten Zeitpunkt (SS:MM) Schattenende (WEA mit letztem Schatten)

| Januar | Februar | März | April | Mai | Juni | Juli | August | September| Oktober | November| Dezember
            

  1 |  08:36 10:13 (2) |  08:12 |  07:20 |  07:12 |  06:09 |  05:24 |  05:21 |  05:55 |  06:43 |  07:30 |  07:22 |  08:11
|  16:35    17    10:30 (2) |  17:20 |  18:10 |  20:03 |  20:52 |  21:36 |  21:51 |  21:21 |  20:21 |  19:14 |  17:09 |  16:30

  2 |  08:36 10:13 (2) |  08:10 |  07:18 |  07:10 |  06:07 |  05:23 |  05:21 |  05:57 |  06:44 |  07:32 |  07:24 |  08:13 10:06 (2)
|  16:36    17    10:30 (2) |  17:22 |  18:12 |  20:04 |  20:53 |  21:37 |  21:50 |  21:20 |  20:19 |  19:12 |  17:07 |  16:29     3    10:09 (2)

  3 |  08:36 10:14 (2) |  08:09 |  07:16 |  07:07 |  06:05 |  05:23 |  05:22 |  05:58 |  06:46 |  07:33 |  07:25 |  08:14 10:05 (2)
|  16:37    16    10:30 (2) |  17:24 |  18:14 |  20:06 |  20:55 |  21:38 |  21:50 |  21:18 |  20:17 |  19:09 |  17:06 |  16:28     7    10:12 (2)

  4 |  08:36 10:15 (2) |  08:07 |  07:14 |  07:05 |  06:03 |  05:22 |  05:23 |  06:00 |  06:48 |  07:35 |  07:27 |  08:15 10:03 (2)
|  16:38    16    10:31 (2) |  17:26 |  18:16 |  20:07 |  20:56 |  21:39 |  21:50 |  21:16 |  20:15 |  19:07 |  17:04 |  16:28    10    10:13 (2)

  5 |  08:35 10:16 (2) |  08:05 |  07:12 |  07:03 |  06:01 |  05:21 |  05:23 |  06:01 |  06:49 |  07:36 |  07:29 |  08:17 10:03 (2)
|  16:39    15    10:31 (2) |  17:28 |  18:17 |  20:09 |  20:58 |  21:40 |  21:49 |  21:15 |  20:13 |  19:05 |  17:02 |  16:27    11    10:14 (2)

  6 |  08:35 10:16 (2) |  08:04 |  07:10 |  07:01 |  05:59 |  05:21 |  05:24 |  06:03 |  06:51 |  07:38 |  07:30 |  08:18 10:03 (2)
|  16:40    14    10:30 (2) |  17:29 |  18:19 |  20:11 |  21:00 |  21:41 |  21:49 |  21:13 |  20:10 |  19:03 |  17:01 |  16:27    13    10:16 (2)

  7 |  08:35 10:17 (2) |  08:02 |  07:08 |  06:58 |  05:58 |  05:20 |  05:25 |  06:04 |  06:52 |  07:40 |  07:32 |  08:19 10:03 (2)
|  16:41    14    10:31 (2) |  17:31 |  18:21 |  20:12 |  21:01 |  21:42 |  21:48 |  21:11 |  20:08 |  19:00 |  16:59 |  16:27    14    10:17 (2)

  8 |  08:35 10:18 (2) |  08:01 |  07:05 |  06:56 |  05:56 |  05:19 |  05:26 |  06:06 |  06:54 |  07:41 |  07:34 |  08:21 10:02 (2)
|  16:42    12    10:30 (2) |  17:33 |  18:22 |  20:14 |  21:03 |  21:43 |  21:48 |  21:10 |  20:06 |  18:58 |  16:57 |  16:26    15    10:17 (2)

  9 |  08:34 10:19 (2) |  07:59 |  07:03 |  06:54 |  05:54 |  05:19 |  05:27 |  06:07 |  06:55 |  07:43 |  07:36 |  08:22 10:03 (2)
|  16:44    11    10:30 (2) |  17:35 |  18:24 |  20:16 |  21:04 |  21:44 |  21:47 |  21:08 |  20:04 |  18:56 |  16:56 |  16:26    16    10:19 (2)

 10 |  08:34 10:20 (2) |  07:57 |  07:01 |  06:52 |  05:53 |  05:19 |  05:28 |  06:09 |  06:57 |  07:45 |  07:37 |  08:23 10:03 (2)
|  16:45     9    10:29 (2) |  17:36 |  18:26 |  20:17 |  21:06 |  21:45 |  21:47 |  21:06 |  20:01 |  18:54 |  16:54 |  16:26    16    10:19 (2)

 11 |  08:33 10:22 (2) |  07:55 |  06:59 |  06:50 |  05:51 |  05:18 |  05:29 |  06:10 |  06:59 |  07:46 |  07:39 |  08:24 10:03 (2)
|  16:46     6    10:28 (2) |  17:38 |  18:28 |  20:19 |  21:07 |  21:45 |  21:46 |  21:04 |  19:59 |  18:52 |  16:53 |  16:25    17    10:20 (2)

 12 |  08:33 |  07:54 |  06:57 |  06:47 |  05:49 |  05:18 |  05:30 |  06:12 |  07:00 |  07:48 |  07:41 |  08:25 10:03 (2)
|  16:48 |  17:40 |  18:29 |  20:21 |  21:09 |  21:46 |  21:45 |  21:02 |  19:57 |  18:50 |  16:51 |  16:25    17    10:20 (2)

 13 |  08:32 |  07:52 |  06:54 |  06:45 |  05:48 |  05:17 |  05:31 |  06:13 |  07:02 |  07:50 |  07:43 |  08:26 10:04 (2)
|  16:49 |  17:42 |  18:31 |  20:22 |  21:10 |  21:47 |  21:44 |  21:00 |  19:55 |  18:47 |  16:50 |  16:25    17    10:21 (2)

 14 |  08:31 |  07:50 |  06:52 |  06:43 |  05:46 |  05:17 |  05:32 |  06:15 |  07:03 |  07:51 |  07:44 |  08:27 10:04 (2)
|  16:51 |  17:44 |  18:33 |  20:24 |  21:12 |  21:47 |  21:43 |  20:59 |  19:52 |  18:45 |  16:48 |  16:25    18    10:22 (2)

 15 |  08:31 |  07:48 |  06:50 |  06:41 |  05:45 |  05:17 |  05:33 |  06:16 |  07:05 |  07:53 |  07:46 |  08:28 10:04 (2)
|  16:52 |  17:45 |  18:34 |  20:25 |  21:13 |  21:48 |  21:43 |  20:57 |  19:50 |  18:43 |  16:47 |  16:25    18    10:22 (2)

 16 |  08:30 |  07:46 |  06:48 |  06:39 |  05:43 |  05:17 |  05:34 |  06:18 |  07:06 |  07:55 |  07:48 |  08:29 10:05 (2)
|  16:54 |  17:47 |  18:36 |  20:27 |  21:15 |  21:49 |  21:42 |  20:55 |  19:48 |  18:41 |  16:45 |  16:25    18    10:23 (2)

 17 |  08:29 |  07:44 |  06:45 |  06:37 |  05:42 |  05:17 |  05:35 |  06:19 |  07:08 |  07:56 |  07:49 |  08:30 10:05 (2)
|  16:55 |  17:49 |  18:38 |  20:29 |  21:16 |  21:49 |  21:41 |  20:53 |  19:46 |  18:39 |  16:44 |  16:26    19    10:24 (2)

 18 |  08:28 |  07:43 |  06:43 |  06:35 |  05:40 |  05:17 |  05:36 |  06:21 |  07:09 |  07:58 |  07:51 |  08:30 10:05 (2)
|  16:57 |  17:51 |  18:39 |  20:30 |  21:18 |  21:49 |  21:40 |  20:51 |  19:43 |  18:37 |  16:43 |  16:26    18    10:23 (2)

 19 |  08:27 |  07:41 |  06:41 |  06:32 |  05:39 |  05:17 |  05:38 |  06:23 |  07:11 |  08:00 |  07:53 |  08:31 10:06 (2)
|  16:58 |  17:53 |  18:41 |  20:32 |  21:19 |  21:50 |  21:39 |  20:49 |  19:41 |  18:35 |  16:41 |  16:26    18    10:24 (2)

 20 |  08:26 |  07:39 |  06:39 |  06:30 |  05:38 |  05:17 |  05:39 |  06:24 |  07:13 |  08:01 |  07:54 |  08:32 10:07 (2)
|  17:00 |  17:54 |  18:43 |  20:34 |  21:21 |  21:50 |  21:37 |  20:47 |  19:39 |  18:33 |  16:40 |  16:26    18    10:25 (2)

 21 |  08:25 |  07:37 |  06:36 |  06:28 |  05:36 |  05:17 |  05:40 |  06:26 |  07:14 |  08:03 |  07:56 |  08:32 10:06 (2)
|  17:02 |  17:56 |  18:44 |  20:35 |  21:22 |  21:50 |  21:36 |  20:45 |  19:37 |  18:31 |  16:39 |  16:27    19    10:25 (2)

 22 |  08:24 |  07:35 |  06:34 |  06:26 |  05:35 |  05:17 |  05:41 |  06:27 |  07:16 |  08:05 |  07:58 |  08:33 10:07 (2)
|  17:03 |  17:58 |  18:46 |  20:37 |  21:24 |  21:51 |  21:35 |  20:43 |  19:34 |  18:29 |  16:38 |  16:27    19    10:26 (2)

 23 |  08:23 |  07:33 |  06:32 |  06:24 |  05:34 |  05:17 |  05:43 |  06:29 |  07:17 |  08:06 |  07:59 |  08:34 10:07 (2)
|  17:05 |  18:00 |  18:48 |  20:39 |  21:25 |  21:51 |  21:34 |  20:41 |  19:32 |  18:27 |  16:37 |  16:28    19    10:26 (2)

 24 |  08:22 |  07:31 |  06:30 |  06:22 |  05:32 |  05:18 |  05:44 |  06:30 |  07:19 |  08:08 |  08:01 |  08:34 10:09 (2)
|  17:07 |  18:02 |  18:49 |  20:40 |  21:26 |  21:51 |  21:33 |  20:39 |  19:30 |  18:25 |  16:36 |  16:28    18    10:27 (2)

 25 |  08:21 |  07:29 |  06:27 |  06:20 |  05:31 |  05:18 |  05:45 |  06:32 |  07:20 |  07:10 |  08:02 |  08:34 10:09 (2)
|  17:08 |  18:03 |  18:51 |  20:42 |  21:28 |  21:51 |  21:31 |  20:36 |  19:27 |  17:23 |  16:35 |  16:29    18    10:27 (2)

 26 |  08:20 |  07:27 |  06:25 |  06:18 |  05:30 |  05:18 |  05:47 |  06:34 |  07:22 |  07:11 |  08:04 |  08:35 10:09 (2)
|  17:10 |  18:05 |  18:53 |  20:43 |  21:29 |  21:51 |  21:30 |  20:34 |  19:25 |  17:21 |  16:34 |  16:29    18    10:27 (2)

 27 |  08:18 |  07:25 |  06:23 |  06:16 |  05:29 |  05:19 |  05:48 |  06:35 |  07:24 |  07:13 |  08:05 |  08:35 10:09 (2)
|  17:12 |  18:07 |  18:54 |  20:45 |  21:30 |  21:51 |  21:29 |  20:32 |  19:23 |  17:19 |  16:33 |  16:30    18    10:27 (2)

 28 |  08:17 |  07:22 |  06:21 |  06:14 |  05:28 |  05:19 |  05:49 |  06:37 |  07:25 |  07:15 |  08:07 |  08:35 10:11 (2)
|  17:13 |  18:09 |  18:56 |  20:47 |  21:31 |  21:51 |  21:27 |  20:30 |  19:21 |  17:17 |  16:32 |  16:31    18    10:29 (2)

 29 |  08:16 |  |  07:18 |  06:12 |  05:27 |  05:20 |  05:51 |  06:38 |  07:27 |  07:17 |  08:08 |  08:36 10:11 (2)
|  17:15 |  |  19:58 |  20:48 |  21:33 |  21:51 |  21:26 |  20:28 |  19:18 |  17:15 |  16:31 |  16:32    18    10:29 (2)

 30 |  08:14 |  |  07:16 |  06:10 |  05:26 |  05:20 |  05:52 |  06:40 |  07:28 |  07:18 |  08:10 |  08:36 10:11 (2)
|  17:17 |  |  19:59 |  20:50 |  21:34 |  21:51 |  21:24 |  20:26 |  19:16 |  17:13 |  16:30 |  16:32    18    10:29 (2)

 31 |  08:13 |  |  07:14 |  |  05:25 |  |  05:54 |  06:41 |  |  07:20 |  |  08:36 10:12 (2)
|  17:19 |  |  20:01 |  |  21:35 |  |  21:23 |  20:24 |  |  17:11 |  |  16:33    18    10:30 (2)

Sonnenscheinstunden |    262 |    278 |    366 |    413 |    480 |    494 |    498 |    453 |    382 |    334 |    270 |    248
astr.max.mögl.Beschattung |   147 | | | | | | | | | | |   484
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SHADOW - Kalender
Berechnung: VorbelastungSchattenrezeptor: V - IO 23
Voraussetzungen für Berechnung des Schattenwurfs
Referenzjahr für Kalender 2015
Die dargestellten Zeiten sind die astronomisch maximal mögliche Beschattungsdauer, berechnet unter folgenden Annahmen:
   Die Sonne scheint täglich von Sonnenauf- bis -untergang
   Die Rotorfläche steht immer senkrecht zur Sonneneinfallsrichtung 
   Die Windenergieanlage/n ist/ sind immer in Betrieb

Tabellen-Layout: Die Daten für jeden Tag sind in folgender Matrix wiedergegeben (Sommerzeit wie Bezugsjahr) :

Tag im Monat Sonnenaufgang    (SS:MM) Zeitpunkt (SS:MM) Schattenanfang (WEA mit erstem Schatten)
Sonnenuntergang (SS:MM) Minuten mit Schatten Zeitpunkt (SS:MM) Schattenende (WEA mit letztem Schatten)

| Januar | Februar | März | April | Mai | Juni | Juli | August | September| Oktober | November | Dezember
            

  1 |  08:36 |  08:12 |  07:20 |  07:12 |  06:09 |  05:24 |  05:21 |  05:55 |  06:43 |  07:30 |  07:22 08:24 (2) |  08:11
|  16:35 |  17:20 |  18:10 |  20:03 |  20:52 |  21:36 |  21:51 |  21:21 |  20:21 |  19:14 |  17:09    18    08:42 (2) |  16:30

  2 |  08:36 |  08:10 |  07:18 |  07:10 |  06:07 |  05:23 |  05:21 |  05:57 |  06:44 |  07:32 |  07:24 08:25 (2) |  08:13
|  16:36 |  17:22 |  18:12 |  20:04 |  20:53 |  21:37 |  21:50 |  21:20 |  20:19 |  19:12 |  17:08    17    08:42 (2) |  16:29

  3 |  08:36 |  08:09 |  07:16 |  07:07 |  06:05 |  05:23 |  05:22 |  05:58 |  06:46 |  07:33 |  07:25 08:24 (2) |  08:14
|  16:37 |  17:24 |  18:14 |  20:06 |  20:55 |  21:38 |  21:50 |  21:18 |  20:17 |  19:09 |  17:06    17    08:41 (2) |  16:28

  4 |  08:36 |  08:07 |  07:14 |  07:05 |  06:03 |  05:22 |  05:23 |  06:00 |  06:48 |  07:35 |  07:27 08:25 (2) |  08:15
|  16:38 |  17:26 |  18:16 |  20:07 |  20:56 |  21:39 |  21:50 |  21:16 |  20:15 |  19:07 |  17:04    15    08:40 (2) |  16:28

  5 |  08:35 |  08:05 |  07:12 |  07:03 |  06:01 |  05:21 |  05:23 |  06:01 |  06:49 |  07:36 |  07:29 08:26 (2) |  08:17
|  16:39 |  17:28 |  18:17 |  20:09 |  20:58 |  21:40 |  21:49 |  21:15 |  20:13 |  19:05 |  17:02    13    08:39 (2) |  16:27

  6 |  08:35 |  08:04 08:59 (2) |  07:10 |  07:01 |  05:59 |  05:21 |  05:24 |  06:03 |  06:51 |  07:38 |  07:30 08:28 (2) |  08:18
|  16:40 |  17:29     8    09:07 (2) |  18:19 |  20:11 |  21:00 |  21:41 |  21:49 |  21:13 |  20:10 |  19:03 |  17:01    10    08:38 (2) |  16:27

  7 |  08:35 |  08:02 08:57 (2) |  07:08 |  06:58 |  05:58 |  05:20 |  05:25 |  06:04 |  06:52 |  07:40 |  07:32 08:32 (2) |  08:19
|  16:41 |  17:31    12    09:09 (2) |  18:21 |  20:12 |  21:01 |  21:42 |  21:48 |  21:11 |  20:08 |  19:00 |  16:59     2    08:34 (2) |  16:27

  8 |  08:35 |  08:01 08:56 (2) |  07:05 |  06:56 |  05:56 |  05:20 |  05:26 |  06:06 |  06:54 |  07:41 |  07:34 |  08:21
|  16:42 |  17:33    14    09:10 (2) |  18:22 |  20:14 |  21:03 |  21:43 |  21:48 |  21:10 |  20:06 |  18:58 |  16:57 |  16:26

  9 |  08:34 |  07:59 08:56 (2) |  07:03 |  06:54 |  05:54 |  05:19 |  05:27 |  06:07 |  06:55 |  07:43 |  07:36 |  08:22
|  16:44 |  17:35    16    09:12 (2) |  18:24 |  20:16 |  21:04 |  21:44 |  21:47 |  21:08 |  20:04 |  18:56 |  16:56 |  16:26

 10 |  08:34 |  07:57 08:55 (2) |  07:01 |  06:52 |  05:53 |  05:19 |  05:28 |  06:09 |  06:57 |  07:45 |  07:37 |  08:23
|  16:45 |  17:37    18    09:13 (2) |  18:26 |  20:17 |  21:06 |  21:45 |  21:47 |  21:06 |  20:02 |  18:54 |  16:54 |  16:26

 11 |  08:33 |  07:55 08:55 (2) |  06:59 |  06:50 |  05:51 |  05:18 |  05:29 |  06:10 |  06:59 |  07:46 |  07:39 |  08:24
|  16:46 |  17:38    18    09:13 (2) |  18:28 |  20:19 |  21:07 |  21:45 |  21:46 |  21:04 |  19:59 |  18:52 |  16:53 |  16:26

 12 |  08:33 |  07:54 08:54 (2) |  06:57 |  06:47 |  05:49 |  05:18 |  05:30 |  06:12 |  07:00 |  07:48 |  07:41 |  08:25
|  16:48 |  17:40    19    09:13 (2) |  18:29 |  20:21 |  21:09 |  21:46 |  21:45 |  21:02 |  19:57 |  18:50 |  16:51 |  16:25

 13 |  08:32 |  07:52 08:54 (2) |  06:54 |  06:45 |  05:48 |  05:18 |  05:31 |  06:13 |  07:02 |  07:50 |  07:43 |  08:26
|  16:49 |  17:42    19    09:13 (2) |  18:31 |  20:22 |  21:10 |  21:47 |  21:44 |  21:00 |  19:55 |  18:47 |  16:50 |  16:25

 14 |  08:31 |  07:50 08:55 (2) |  06:52 |  06:43 |  05:46 |  05:17 |  05:32 |  06:15 |  07:03 |  07:51 |  07:44 |  08:27
|  16:51 |  17:44    17    09:12 (2) |  18:33 |  20:24 |  21:12 |  21:47 |  21:43 |  20:59 |  19:52 |  18:45 |  16:48 |  16:25

 15 |  08:31 |  07:48 08:55 (2) |  06:50 |  06:41 |  05:45 |  05:17 |  05:33 |  06:16 |  07:05 |  07:53 |  07:46 |  08:28
|  16:52 |  17:46    17    09:12 (2) |  18:34 |  20:25 |  21:14 |  21:48 |  21:43 |  20:57 |  19:50 |  18:43 |  16:47 |  16:25

 16 |  08:30 |  07:46 08:56 (2) |  06:48 |  06:39 |  05:43 |  05:17 |  05:34 |  06:18 |  07:06 |  07:55 |  07:48 |  08:29
|  16:54 |  17:47    15    09:11 (2) |  18:36 |  20:27 |  21:15 |  21:49 |  21:42 |  20:55 |  19:48 |  18:41 |  16:45 |  16:25

 17 |  08:29 |  07:44 08:57 (2) |  06:45 |  06:37 |  05:42 |  05:17 |  05:35 |  06:19 |  07:08 |  07:56 |  07:49 |  08:30
|  16:55 |  17:49    13    09:10 (2) |  18:38 |  20:29 |  21:16 |  21:49 |  21:41 |  20:53 |  19:46 |  18:39 |  16:44 |  16:26

 18 |  08:28 |  07:43 08:59 (2) |  06:43 |  06:35 |  05:40 |  05:17 |  05:36 |  06:21 |  07:10 |  07:58 |  07:51 |  08:30
|  16:57 |  17:51     9    09:08 (2) |  18:39 |  20:30 |  21:18 |  21:49 |  21:40 |  20:51 |  19:43 |  18:37 |  16:43 |  16:26

 19 |  08:27 |  07:41 |  06:41 |  06:33 |  05:39 |  05:17 |  05:38 |  06:23 |  07:11 |  08:00 |  07:53 |  08:31
|  16:58 |  17:53 |  18:41 |  20:32 |  21:19 |  21:50 |  21:39 |  20:49 |  19:41 |  18:35 |  16:41 |  16:26

 20 |  08:26 |  07:39 |  06:39 |  06:30 |  05:38 |  05:17 |  05:39 |  06:24 |  07:13 |  08:01 |  07:54 |  08:32
|  17:00 |  17:54 |  18:43 |  20:34 |  21:21 |  21:50 |  21:37 |  20:47 |  19:39 |  18:33 |  16:40 |  16:26

 21 |  08:25 |  07:37 |  06:37 |  06:28 |  05:36 |  05:17 |  05:40 |  06:26 |  07:14 |  08:03 |  07:56 |  08:32
|  17:02 |  17:56 |  18:44 |  20:35 |  21:22 |  21:50 |  21:36 |  20:45 |  19:37 |  18:31 |  16:39 |  16:27

 22 |  08:24 |  07:35 |  06:34 |  06:26 |  05:35 |  05:17 |  05:41 |  06:27 |  07:16 |  08:05 |  07:58 |  08:33
|  17:03 |  17:58 |  18:46 |  20:37 |  21:24 |  21:51 |  21:35 |  20:43 |  19:34 |  18:29 |  16:38 |  16:27

 23 |  08:23 |  07:33 |  06:32 |  06:24 |  05:34 |  05:17 |  05:43 |  06:29 |  07:17 |  08:06 |  07:59 |  08:34
|  17:05 |  18:00 |  18:48 |  20:39 |  21:25 |  21:51 |  21:34 |  20:41 |  19:32 |  18:27 |  16:37 |  16:28

 24 |  08:22 |  07:31 |  06:30 |  06:22 |  05:32 |  05:18 |  05:44 |  06:30 |  07:19 |  08:08 |  08:01 |  08:34
|  17:07 |  18:02 |  18:49 |  20:40 |  21:26 |  21:51 |  21:33 |  20:39 |  19:30 |  18:25 |  16:36 |  16:28

 25 |  08:21 |  07:29 |  06:28 |  06:20 |  05:31 |  05:18 |  05:45 |  06:32 |  07:21 |  07:10 08:29 (2) |  08:02 |  08:34
|  17:08 |  18:03 |  18:51 |  20:42 |  21:28 |  21:51 |  21:31 |  20:36 |  19:27 |  17:23     9    08:38 (2) |  16:35 |  16:29

 26 |  08:20 |  07:27 |  06:25 |  06:18 |  05:30 |  05:18 |  05:47 |  06:34 |  07:22 |  07:11 08:27 (2) |  08:04 |  08:35
|  17:10 |  18:05 |  18:53 |  20:44 |  21:29 |  21:51 |  21:30 |  20:34 |  19:25 |  17:21    13    08:40 (2) |  16:34 |  16:29

 27 |  08:18 |  07:25 |  06:23 |  06:16 |  05:29 |  05:19 |  05:48 |  06:35 |  07:24 |  07:13 08:25 (2) |  08:05 |  08:35
|  17:12 |  18:07 |  18:54 |  20:45 |  21:30 |  21:51 |  21:29 |  20:32 |  19:23 |  17:19    15    08:40 (2) |  16:33 |  16:30

 28 |  08:17 |  07:22 |  06:21 |  06:14 |  05:28 |  05:19 |  05:49 |  06:37 |  07:25 |  07:15 08:24 (2) |  08:07 |  08:35
|  17:13 |  18:09 |  18:56 |  20:47 |  21:31 |  21:51 |  21:27 |  20:30 |  19:21 |  17:17    17    08:41 (2) |  16:32 |  16:31

 29 |  08:16 |  |  07:18 |  06:12 |  05:27 |  05:20 |  05:51 |  06:38 |  07:27 |  07:17 08:24 (2) |  08:08 |  08:36
|  17:15 |  |  19:58 |  20:48 |  21:33 |  21:51 |  21:26 |  20:28 |  19:18 |  17:15    18    08:42 (2) |  16:31 |  16:32

 30 |  08:14 |  |  07:16 |  06:10 |  05:26 |  05:20 |  05:52 |  06:40 |  07:28 |  07:18 08:24 (2) |  08:10 |  08:36
|  17:17 |  |  19:59 |  20:50 |  21:34 |  21:51 |  21:24 |  20:26 |  19:16 |  17:13    18    08:42 (2) |  16:30 |  16:32

 31 |  08:13 |  |  07:14 |  |  05:25 |  |  05:54 |  06:41 |  |  07:20 08:24 (2) |  |  08:36
|  17:19 |  |  20:01 |  |  21:35 |  |  21:23 |  20:24 |  |  17:11    18    08:42 (2) |  |  16:33

Sonnenscheinstunden |    262 |    278 |    366 |    413 |    480 |    494 |    498 |    453 |    382 |    334 |    270 |    248
astr.max.mögl.Beschattung | |   195 | | | | | | | |   108 |    92 |
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SHADOW - Kalender
Berechnung: VorbelastungSchattenrezeptor: W - IO 26
Voraussetzungen für Berechnung des Schattenwurfs
Referenzjahr für Kalender 2015
Die dargestellten Zeiten sind die astronomisch maximal mögliche Beschattungsdauer, berechnet unter folgenden Annahmen:
   Die Sonne scheint täglich von Sonnenauf- bis -untergang
   Die Rotorfläche steht immer senkrecht zur Sonneneinfallsrichtung 
   Die Windenergieanlage/n ist/ sind immer in Betrieb

Tabellen-Layout: Die Daten für jeden Tag sind in folgender Matrix wiedergegeben (Sommerzeit wie Bezugsjahr) :

Tag im Monat Sonnenaufgang    (SS:MM) Zeitpunkt (SS:MM) Schattenanfang (WEA mit erstem Schatten)
Sonnenuntergang (SS:MM) Minuten mit Schatten Zeitpunkt (SS:MM) Schattenende (WEA mit letztem Schatten)

| Januar | Februar | März | April | Mai | Juni | Juli | August | September| Oktober | November| Dezember
            

  1 |  08:36 |  08:11 |  07:20 |  07:12 |  06:09 |  05:24 |  05:21 |  05:55 |  06:43 |  07:30 |  07:22 |  08:11
|  16:35 |  17:20 |  18:10 |  20:02 |  20:52 |  21:36 |  21:51 |  21:21 |  20:21 |  19:14 |  17:09 |  16:30

  2 |  08:36 |  08:10 |  07:18 |  07:10 |  06:07 |  05:24 |  05:21 |  05:57 |  06:45 |  07:32 |  07:23 |  08:13
|  16:36 |  17:22 |  18:12 |  20:04 |  20:53 |  21:37 |  21:50 |  21:19 |  20:19 |  19:12 |  17:08 |  16:29

  3 |  08:36 |  08:08 |  07:16 |  07:07 |  06:05 |  05:23 |  05:22 |  05:58 |  06:46 |  07:33 |  07:25 |  08:14
|  16:37 |  17:24 |  18:14 |  20:06 |  20:55 |  21:38 |  21:50 |  21:18 |  20:17 |  19:09 |  17:06 |  16:29

  4 |  08:36 |  08:07 |  07:14 |  07:05 |  06:03 |  05:22 |  05:23 |  06:00 |  06:48 |  07:35 |  07:27 |  08:15
|  16:38 |  17:26 |  18:16 |  20:07 |  20:56 |  21:39 |  21:50 |  21:16 |  20:15 |  19:07 |  17:04 |  16:28

  5 |  08:35 |  08:05 |  07:12 |  07:03 |  06:01 |  05:21 |  05:24 |  06:01 |  06:49 |  07:36 |  07:29 |  08:17
|  16:39 |  17:28 |  18:17 |  20:09 |  20:58 |  21:40 |  21:49 |  21:15 |  20:13 |  19:05 |  17:02 |  16:28

  6 |  08:35 |  08:04 |  07:10 |  07:01 |  06:00 |  05:21 |  05:24 |  06:03 |  06:51 |  07:38 |  07:30 |  08:18
|  16:40 |  17:29 |  18:19 |  20:11 |  21:00 |  21:41 |  21:49 |  21:13 |  20:10 |  19:03 |  17:01 |  16:27

  7 |  08:35 |  08:02 |  07:08 |  06:58 |  05:58 |  05:20 |  05:25 |  06:04 |  06:52 |  07:40 |  07:32 |  08:19
|  16:41 |  17:31 |  18:21 |  20:12 |  21:01 |  21:42 |  21:48 |  21:11 |  20:08 |  19:00 |  16:59 |  16:27

  8 |  08:34 |  08:00 |  07:05 |  06:56 |  05:56 |  05:20 |  05:26 |  06:06 |  06:54 |  07:41 |  07:34 |  08:20
|  16:43 |  17:33 |  18:22 |  20:14 |  21:03 |  21:43 |  21:48 |  21:09 |  20:06 |  18:58 |  16:57 |  16:26

  9 |  08:34 |  07:59 |  07:03 |  06:54 |  05:54 |  05:19 |  05:27 |  06:07 |  06:55 |  07:43 |  07:36 |  08:22
|  16:44 |  17:35 |  18:24 |  20:16 |  21:04 |  21:44 |  21:47 |  21:08 |  20:04 |  18:56 |  16:56 |  16:26

 10 |  08:34 |  07:57 |  07:01 |  06:52 |  05:53 |  05:19 |  05:28 |  06:09 |  06:57 |  07:45 |  07:37 |  08:23
|  16:45 |  17:37 |  18:26 |  20:17 |  21:06 |  21:44 |  21:46 |  21:06 |  20:01 |  18:54 |  16:54 |  16:26

 11 |  08:33 |  07:55 |  06:59 |  06:50 |  05:51 |  05:18 |  05:29 |  06:10 |  06:59 |  07:46 |  07:39 |  08:24
|  16:47 |  17:38 |  18:28 |  20:19 |  21:07 |  21:45 |  21:46 |  21:04 |  19:59 |  18:52 |  16:53 |  16:26

 12 |  08:32 |  07:54 |  06:57 |  06:47 |  05:49 |  05:18 |  05:30 |  06:12 |  07:00 |  07:48 |  07:41 |  08:25
|  16:48 |  17:40 |  18:29 |  20:21 |  21:09 |  21:46 |  21:45 |  21:02 |  19:57 |  18:50 |  16:51 |  16:25

 13 |  08:32 |  07:52 |  06:54 |  06:45 |  05:48 |  05:18 |  05:31 |  06:13 |  07:02 |  07:49 |  07:42 |  08:26
|  16:49 |  17:42 |  18:31 |  20:22 |  21:10 |  21:47 |  21:44 |  21:00 |  19:55 |  18:47 |  16:50 |  16:25

 14 |  08:31 |  07:50 |  06:52 |  06:43 |  05:46 |  05:17 |  05:32 |  06:15 |  07:03 |  07:51 |  07:44 |  08:27
|  16:51 |  17:44 |  18:33 |  20:24 |  21:12 |  21:47 |  21:43 |  20:58 |  19:52 |  18:45 |  16:48 |  16:25

 15 |  08:30 |  07:48 |  06:50 |  06:41 |  05:45 |  05:17 |  05:33 |  06:16 |  07:05 |  07:53 |  07:46 |  08:28
|  16:52 |  17:46 |  18:34 |  20:25 |  21:13 |  21:48 |  21:42 |  20:57 |  19:50 |  18:43 |  16:47 |  16:25

 16 |  08:30 |  07:46 |  06:48 |  06:39 |  05:43 |  05:17 |  05:34 |  06:18 |  07:06 |  07:54 |  07:48 |  08:29
|  16:54 |  17:47 |  18:36 |  20:27 |  21:15 |  21:48 |  21:41 |  20:55 |  19:48 |  18:41 |  16:45 |  16:26

 17 |  08:29 |  07:44 |  06:45 |  06:37 |  05:42 |  05:17 |  05:35 |  06:20 |  07:08 |  07:56 |  07:49 |  08:29
|  16:55 |  17:49 |  18:38 |  20:29 |  21:16 |  21:49 |  21:40 |  20:53 |  19:46 |  18:39 |  16:44 |  16:26

 18 |  08:28 |  07:42 |  06:43 |  06:35 |  05:40 |  05:17 |  05:36 |  06:21 |  07:10 |  07:58 |  07:51 |  08:30
|  16:57 |  17:51 |  18:39 |  20:30 |  21:18 |  21:49 |  21:39 |  20:51 |  19:43 |  18:37 |  16:43 |  16:26

 19 |  08:27 |  07:41 |  06:41 |  06:33 |  05:39 |  05:17 |  05:38 |  06:23 |  07:11 |  08:00 |  07:53 |  08:31
|  16:58 |  17:53 |  18:41 |  20:32 |  21:19 |  21:50 |  21:38 |  20:49 |  19:41 |  18:35 |  16:42 |  16:26

 20 |  08:26 |  07:39 |  06:39 |  06:30 |  05:38 |  05:17 |  05:39 |  06:24 |  07:13 |  08:01 |  07:54 |  08:32
|  17:00 |  17:55 |  18:43 |  20:34 |  21:21 |  21:50 |  21:37 |  20:47 |  19:39 |  18:33 |  16:40 |  16:26

 21 |  08:25 |  07:37 |  06:36 |  06:28 |  05:36 |  05:17 |  05:40 |  06:26 |  07:14 |  08:03 |  07:56 |  08:32
|  17:02 |  17:56 |  18:44 |  20:35 |  21:22 |  21:50 |  21:36 |  20:45 |  19:37 |  18:31 |  16:39 |  16:27

 22 |  08:24 |  07:35 |  06:34 |  06:26 |  05:35 |  05:17 |  05:41 |  06:27 |  07:16 |  08:05 |  07:58 |  08:33
|  17:03 |  17:58 |  18:46 |  20:37 |  21:23 |  21:51 |  21:35 |  20:43 |  19:34 |  18:29 |  16:38 |  16:27

 23 |  08:23 |  07:33 |  06:32 |  06:24 |  05:34 |  05:17 |  05:43 |  06:29 |  07:17 |  08:06 |  07:59 |  08:33
|  17:05 |  18:00 |  18:48 |  20:39 |  21:25 |  21:51 |  21:34 |  20:41 |  19:32 |  18:27 |  16:37 |  16:28

 24 |  08:22 |  07:31 |  06:30 |  06:22 |  05:33 |  05:18 |  05:44 |  06:30 |  07:19 |  08:08 |  08:01 |  08:34
|  17:07 |  18:02 |  18:49 |  20:40 |  21:26 |  21:51 |  21:32 |  20:38 |  19:30 |  18:25 |  16:36 |  16:28

 25 |  08:21 |  07:29 |  06:27 |  06:20 |  05:31 |  05:18 |  05:45 |  06:32 |  07:21 |  07:10 |  08:02 |  08:34
|  17:08 |  18:03 |  18:51 |  20:42 |  21:27 |  21:51 |  21:31 |  20:36 |  19:27 |  17:23 |  16:35 |  16:29

 26 |  08:20 |  07:27 |  06:25 |  06:18 |  05:30 |  05:18 |  05:47 |  06:34 |  07:22 |  07:11 |  08:04 |  08:35
|  17:10 |  18:05 |  18:53 |  20:43 |  21:29 |  21:51 |  21:30 |  20:34 |  19:25 |  17:21 |  16:34 |  16:30

 27 |  08:18 |  07:24 |  06:23 |  06:16 |  05:29 |  05:19 |  05:48 |  06:35 |  07:24 |  07:13 |  08:05 |  08:35
|  17:12 |  18:07 |  18:54 |  20:45 |  21:30 |  21:51 |  21:28 |  20:32 |  19:23 |  17:19 |  16:33 |  16:30

 28 |  08:17 |  07:22 |  06:21 |  06:14 |  05:28 |  05:19 |  05:50 |  06:37 |  07:25 |  07:15 |  08:07 |  08:35
|  17:13 |  18:09 |  18:56 |  20:47 |  21:31 |  21:51 |  21:27 |  20:30 |  19:21 |  17:17 |  16:32 |  16:31

 29 |  08:16 |  |  07:18 |  06:12 |  05:27 |  05:20 |  05:51 |  06:38 |  07:27 |  07:17 |  08:08 |  08:35
|  17:15 |  |  19:58 |  20:48 |  21:32 |  21:51 |  21:26 |  20:28 |  19:18 |  17:15 |  16:31 |  16:32

 30 |  08:14 |  |  07:16 |  06:11 |  05:26 |  05:20 |  05:52 |  06:40 |  07:28 |  07:18 |  08:10 |  08:36
|  17:17 |  |  19:59 |  20:50 |  21:34 |  21:51 |  21:24 |  20:26 |  19:16 |  17:13 |  16:31 |  16:33

 31 |  08:13 |  |  07:14 |  |  05:25 |  |  05:54 |  06:41 |  |  07:20 |  |  08:36
|  17:19 |  |  20:01 |  |  21:35 |  |  21:23 |  20:24 |  |  17:11 |  |  16:33

Sonnenscheinstunden |    262 |    278 |    366 |    413 |    480 |    494 |    498 |    452 |    382 |    334 |    271 |    248
astr.max.mögl.Beschattung | | | | | | | | | | | |
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SHADOW - Kalender
Berechnung: VorbelastungSchattenrezeptor: X - IO 27
Voraussetzungen für Berechnung des Schattenwurfs
Referenzjahr für Kalender 2015
Die dargestellten Zeiten sind die astronomisch maximal mögliche Beschattungsdauer, berechnet unter folgenden Annahmen:
   Die Sonne scheint täglich von Sonnenauf- bis -untergang
   Die Rotorfläche steht immer senkrecht zur Sonneneinfallsrichtung 
   Die Windenergieanlage/n ist/ sind immer in Betrieb

Tabellen-Layout: Die Daten für jeden Tag sind in folgender Matrix wiedergegeben (Sommerzeit wie Bezugsjahr) :

Tag im Monat Sonnenaufgang    (SS:MM) Zeitpunkt (SS:MM) Schattenanfang (WEA mit erstem Schatten)
Sonnenuntergang (SS:MM) Minuten mit Schatten Zeitpunkt (SS:MM) Schattenende (WEA mit letztem Schatten)

| Januar | Februar | März | April | Mai | Juni | Juli | August | September| Oktober | November| Dezember
            

  1 |  08:36 |  08:11 |  07:20 |  07:12 |  06:08 |  05:24 |  05:21 |  05:55 |  06:43 |  07:30 |  07:22 |  08:11
|  16:35 |  17:20 |  18:10 |  20:02 |  20:51 |  21:36 |  21:51 |  21:21 |  20:21 |  19:14 |  17:09 |  16:30

  2 |  08:36 |  08:10 |  07:18 |  07:09 |  06:07 |  05:23 |  05:21 |  05:57 |  06:44 |  07:32 |  07:23 |  08:13
|  16:36 |  17:22 |  18:12 |  20:04 |  20:53 |  21:37 |  21:50 |  21:19 |  20:19 |  19:11 |  17:07 |  16:29

  3 |  08:36 |  08:08 |  07:16 |  07:07 |  06:05 |  05:23 |  05:22 |  05:58 |  06:46 |  07:33 |  07:25 |  08:14
|  16:37 |  17:24 |  18:14 |  20:06 |  20:55 |  21:38 |  21:50 |  21:18 |  20:17 |  19:09 |  17:06 |  16:28

  4 |  08:36 |  08:07 |  07:14 |  07:05 |  06:03 |  05:22 |  05:23 |  05:59 |  06:47 |  07:35 |  07:27 |  08:15
|  16:38 |  17:26 |  18:15 |  20:07 |  20:56 |  21:39 |  21:50 |  21:16 |  20:15 |  19:07 |  17:04 |  16:28

  5 |  08:35 |  08:05 |  07:12 |  07:03 |  06:01 |  05:21 |  05:23 |  06:01 |  06:49 |  07:36 |  07:29 |  08:17
|  16:39 |  17:27 |  18:17 |  20:09 |  20:58 |  21:40 |  21:49 |  21:15 |  20:13 |  19:05 |  17:02 |  16:27

  6 |  08:35 |  08:04 |  07:10 |  07:00 |  05:59 |  05:21 |  05:24 |  06:02 |  06:51 |  07:38 |  07:30 |  08:18
|  16:40 |  17:29 |  18:19 |  20:11 |  20:59 |  21:41 |  21:49 |  21:13 |  20:10 |  19:03 |  17:00 |  16:27

  7 |  08:35 |  08:02 |  07:07 |  06:58 |  05:58 |  05:20 |  05:25 |  06:04 |  06:52 |  07:40 |  07:32 |  08:19
|  16:41 |  17:31 |  18:21 |  20:12 |  21:01 |  21:42 |  21:48 |  21:11 |  20:08 |  19:00 |  16:59 |  16:26

  8 |  08:34 |  08:00 |  07:05 |  06:56 |  05:56 |  05:19 |  05:26 |  06:06 |  06:54 |  07:41 |  07:34 |  08:20
|  16:42 |  17:33 |  18:22 |  20:14 |  21:03 |  21:43 |  21:48 |  21:09 |  20:06 |  18:58 |  16:57 |  16:26

  9 |  08:34 |  07:59 |  07:03 |  06:54 |  05:54 |  05:19 |  05:27 |  06:07 |  06:55 |  07:43 |  07:36 |  08:22
|  16:44 |  17:35 |  18:24 |  20:16 |  21:04 |  21:44 |  21:47 |  21:08 |  20:04 |  18:56 |  16:56 |  16:26

 10 |  08:34 |  07:57 |  07:01 |  06:52 |  05:52 |  05:18 |  05:28 |  06:09 |  06:57 |  07:44 |  07:37 |  08:23
|  16:45 |  17:36 |  18:26 |  20:17 |  21:06 |  21:44 |  21:46 |  21:06 |  20:01 |  18:54 |  16:54 |  16:26

 11 |  08:33 |  07:55 |  06:59 |  06:49 |  05:51 |  05:18 |  05:29 |  06:10 |  06:58 |  07:46 |  07:39 |  08:24
|  16:46 |  17:38 |  18:27 |  20:19 |  21:07 |  21:45 |  21:46 |  21:04 |  19:59 |  18:52 |  16:52 |  16:25

 12 |  08:32 |  07:54 |  06:56 |  06:47 |  05:49 |  05:18 |  05:30 |  06:12 |  07:00 |  07:48 |  07:41 |  08:25
|  16:48 |  17:40 |  18:29 |  20:20 |  21:09 |  21:46 |  21:45 |  21:02 |  19:57 |  18:49 |  16:51 |  16:25

 13 |  08:32 |  07:52 |  06:54 |  06:45 |  05:48 |  05:17 |  05:31 |  06:13 |  07:02 |  07:49 |  07:42 |  08:26
|  16:49 |  17:42 |  18:31 |  20:22 |  21:10 |  21:47 |  21:44 |  21:00 |  19:55 |  18:47 |  16:49 |  16:25

 14 |  08:31 |  07:50 |  06:52 |  06:43 |  05:46 |  05:17 |  05:32 |  06:15 |  07:03 |  07:51 |  07:44 |  08:27
|  16:51 |  17:44 |  18:32 |  20:24 |  21:12 |  21:47 |  21:43 |  20:58 |  19:52 |  18:45 |  16:48 |  16:25

 15 |  08:30 |  07:48 |  06:50 |  06:41 |  05:45 |  05:17 |  05:33 |  06:16 |  07:05 |  07:53 |  07:46 |  08:28
|  16:52 |  17:45 |  18:34 |  20:25 |  21:13 |  21:48 |  21:42 |  20:56 |  19:50 |  18:43 |  16:47 |  16:25

 16 |  08:30 |  07:46 |  06:48 |  06:39 |  05:43 |  05:17 |  05:34 |  06:18 |  07:06 |  07:54 |  07:48 |  08:29
|  16:54 |  17:47 |  18:36 |  20:27 |  21:15 |  21:48 |  21:41 |  20:55 |  19:48 |  18:41 |  16:45 |  16:25

 17 |  08:29 |  07:44 |  06:45 |  06:37 |  05:42 |  05:17 |  05:35 |  06:19 |  07:08 |  07:56 |  07:49 |  08:29
|  16:55 |  17:49 |  18:38 |  20:29 |  21:16 |  21:49 |  21:40 |  20:53 |  19:46 |  18:39 |  16:44 |  16:25

 18 |  08:28 |  07:42 |  06:43 |  06:34 |  05:40 |  05:17 |  05:36 |  06:21 |  07:09 |  07:58 |  07:51 |  08:30
|  16:57 |  17:51 |  18:39 |  20:30 |  21:18 |  21:49 |  21:39 |  20:51 |  19:43 |  18:37 |  16:43 |  16:26

 19 |  08:27 |  07:40 |  06:41 |  06:32 |  05:39 |  05:17 |  05:38 |  06:23 |  07:11 |  07:59 |  07:53 |  08:31
|  16:58 |  17:53 |  18:41 |  20:32 |  21:19 |  21:50 |  21:38 |  20:49 |  19:41 |  18:35 |  16:41 |  16:26

 20 |  08:26 |  07:39 |  06:39 |  06:30 |  05:37 |  05:17 |  05:39 |  06:24 |  07:13 |  08:01 |  07:54 |  08:32
|  17:00 |  17:54 |  18:43 |  20:34 |  21:21 |  21:50 |  21:37 |  20:47 |  19:39 |  18:33 |  16:40 |  16:26

 21 |  08:25 |  07:37 |  06:36 |  06:28 |  05:36 |  05:17 |  05:40 |  06:26 |  07:14 |  08:03 |  07:56 |  08:32
|  17:01 |  17:56 |  18:44 |  20:35 |  21:22 |  21:50 |  21:36 |  20:45 |  19:36 |  18:30 |  16:39 |  16:27

 22 |  08:24 |  07:35 |  06:34 |  06:26 |  05:35 |  05:17 |  05:41 |  06:27 |  07:16 |  08:04 |  07:57 |  08:33
|  17:03 |  17:58 |  18:46 |  20:37 |  21:23 |  21:51 |  21:35 |  20:43 |  19:34 |  18:28 |  16:38 |  16:27

 23 |  08:23 |  07:33 |  06:32 |  06:24 |  05:34 |  05:17 |  05:43 |  06:29 |  07:17 |  08:06 |  07:59 |  08:33
|  17:05 |  18:00 |  18:48 |  20:38 |  21:25 |  21:51 |  21:34 |  20:40 |  19:32 |  18:26 |  16:37 |  16:28

 24 |  08:22 |  07:31 |  06:30 |  06:22 |  05:32 |  05:17 |  05:44 |  06:30 |  07:19 |  08:08 |  08:01 |  08:34
|  17:06 |  18:01 |  18:49 |  20:40 |  21:26 |  21:51 |  21:32 |  20:38 |  19:30 |  18:24 |  16:36 |  16:28

 25 |  08:21 |  07:29 |  06:27 |  06:20 |  05:31 |  05:18 |  05:45 |  06:32 |  07:20 |  07:10 |  08:02 |  08:34
|  17:08 |  18:03 |  18:51 |  20:42 |  21:27 |  21:51 |  21:31 |  20:36 |  19:27 |  17:22 |  16:35 |  16:29

 26 |  08:19 |  07:26 |  06:25 |  06:18 |  05:30 |  05:18 |  05:47 |  06:33 |  07:22 |  07:11 |  08:04 |  08:35
|  17:10 |  18:05 |  18:52 |  20:43 |  21:29 |  21:51 |  21:30 |  20:34 |  19:25 |  17:20 |  16:34 |  16:29

 27 |  08:18 |  07:24 |  06:23 |  06:16 |  05:29 |  05:19 |  05:48 |  06:35 |  07:24 |  07:13 |  08:05 |  08:35
|  17:12 |  18:07 |  18:54 |  20:45 |  21:30 |  21:51 |  21:28 |  20:32 |  19:23 |  17:19 |  16:33 |  16:30

 28 |  08:17 |  07:22 |  06:21 |  06:14 |  05:28 |  05:19 |  05:49 |  06:37 |  07:25 |  07:15 |  08:07 |  08:35
|  17:13 |  18:08 |  18:56 |  20:47 |  21:31 |  21:51 |  21:27 |  20:30 |  19:21 |  17:17 |  16:32 |  16:31

 29 |  08:16 |  |  07:18 |  06:12 |  05:27 |  05:19 |  05:51 |  06:38 |  07:27 |  07:16 |  08:08 |  08:35
|  17:15 |  |  19:57 |  20:48 |  21:32 |  21:51 |  21:26 |  20:28 |  19:18 |  17:15 |  16:31 |  16:32

 30 |  08:14 |  |  07:16 |  06:10 |  05:26 |  05:20 |  05:52 |  06:40 |  07:28 |  07:18 |  08:10 |  08:36
|  17:17 |  |  19:59 |  20:50 |  21:34 |  21:51 |  21:24 |  20:26 |  19:16 |  17:13 |  16:30 |  16:32

 31 |  08:13 |  |  07:14 |  |  05:25 |  |  05:54 |  06:41 |  |  07:20 |  |  08:36
|  17:19 |  |  20:01 |  |  21:35 |  |  21:23 |  20:24 |  |  17:11 |  |  16:33

Sonnenscheinstunden |    262 |    278 |    366 |    413 |    480 |    494 |    498 |    452 |    382 |    334 |    270 |    248
astr.max.mögl.Beschattung | | | | | | | | | | | |
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Projekt:

13-127-GK-02
Beschreibung:

Schattenwurfgutachten für das geplante Repowering im Windpark Grevenbroich
Lizenzierter Anwender:

T&H I ngenieure GmbH 
Bremerhavener Heerstraße 10 
DE-28717 Bremen
+ 49 (0) 421 6989 9314
info@th-ingenieure.de
Berechnet:

27.05.2015 09:17/3.0.578

SHADOW - Kalender
Berechnung: VorbelastungSchattenrezeptor: Y - IO 28
Voraussetzungen für Berechnung des Schattenwurfs
Referenzjahr für Kalender 2015
Die dargestellten Zeiten sind die astronomisch maximal mögliche Beschattungsdauer, berechnet unter folgenden Annahmen:
   Die Sonne scheint täglich von Sonnenauf- bis -untergang
   Die Rotorfläche steht immer senkrecht zur Sonneneinfallsrichtung 
   Die Windenergieanlage/n ist/ sind immer in Betrieb

Tabellen-Layout: Die Daten für jeden Tag sind in folgender Matrix wiedergegeben (Sommerzeit wie Bezugsjahr) :

Tag im Monat Sonnenaufgang    (SS:MM) Zeitpunkt (SS:MM) Schattenanfang (WEA mit erstem Schatten)
Sonnenuntergang (SS:MM) Minuten mit Schatten Zeitpunkt (SS:MM) Schattenende (WEA mit letztem Schatten)

| Januar | Februar | März | April | Mai | Juni | Juli | August | September| Oktober | November| Dezember
            

  1 |  08:36 |  08:11 |  07:20 |  07:12 |  06:08 |  05:24 |  05:21 |  05:55 |  06:43 |  07:30 |  07:22 |  08:11
|  16:34 |  17:20 |  18:10 |  20:02 |  20:51 |  21:36 |  21:51 |  21:21 |  20:21 |  19:14 |  17:09 |  16:30

  2 |  08:36 |  08:10 |  07:18 |  07:09 |  06:07 |  05:23 |  05:21 |  05:57 |  06:44 |  07:32 |  07:23 |  08:13
|  16:35 |  17:22 |  18:12 |  20:04 |  20:53 |  21:37 |  21:50 |  21:19 |  20:19 |  19:11 |  17:07 |  16:29

  3 |  08:36 |  08:08 |  07:16 |  07:07 |  06:05 |  05:23 |  05:22 |  05:58 |  06:46 |  07:33 |  07:25 |  08:14
|  16:37 |  17:24 |  18:14 |  20:06 |  20:55 |  21:38 |  21:50 |  21:18 |  20:17 |  19:09 |  17:06 |  16:28

  4 |  08:36 |  08:07 |  07:14 |  07:05 |  06:03 |  05:22 |  05:23 |  05:59 |  06:47 |  07:35 |  07:27 |  08:15
|  16:38 |  17:26 |  18:15 |  20:07 |  20:56 |  21:39 |  21:50 |  21:16 |  20:15 |  19:07 |  17:04 |  16:28

  5 |  08:35 |  08:05 |  07:12 |  07:03 |  06:01 |  05:21 |  05:23 |  06:01 |  06:49 |  07:36 |  07:29 |  08:17
|  16:39 |  17:27 |  18:17 |  20:09 |  20:58 |  21:40 |  21:49 |  21:15 |  20:13 |  19:05 |  17:02 |  16:27

  6 |  08:35 |  08:04 |  07:10 |  07:00 |  05:59 |  05:21 |  05:24 |  06:02 |  06:51 |  07:38 |  07:30 |  08:18
|  16:40 |  17:29 |  18:19 |  20:11 |  20:59 |  21:41 |  21:49 |  21:13 |  20:10 |  19:03 |  17:00 |  16:27

  7 |  08:35 |  08:02 |  07:07 |  06:58 |  05:58 |  05:20 |  05:25 |  06:04 |  06:52 |  07:40 |  07:32 |  08:19
|  16:41 |  17:31 |  18:21 |  20:12 |  21:01 |  21:42 |  21:48 |  21:11 |  20:08 |  19:00 |  16:59 |  16:26

  8 |  08:34 |  08:00 |  07:05 |  06:56 |  05:56 |  05:19 |  05:26 |  06:05 |  06:54 |  07:41 |  07:34 |  08:20
|  16:42 |  17:33 |  18:22 |  20:14 |  21:03 |  21:43 |  21:48 |  21:09 |  20:06 |  18:58 |  16:57 |  16:26

  9 |  08:34 |  07:59 |  07:03 |  06:54 |  05:54 |  05:19 |  05:27 |  06:07 |  06:55 |  07:43 |  07:36 |  08:22
|  16:44 |  17:35 |  18:24 |  20:16 |  21:04 |  21:44 |  21:47 |  21:08 |  20:04 |  18:56 |  16:56 |  16:26

 10 |  08:34 |  07:57 |  07:01 |  06:52 |  05:52 |  05:18 |  05:28 |  06:09 |  06:57 |  07:44 |  07:37 |  08:23
|  16:45 |  17:36 |  18:26 |  20:17 |  21:06 |  21:44 |  21:46 |  21:06 |  20:01 |  18:54 |  16:54 |  16:26

 11 |  08:33 |  07:55 |  06:59 |  06:49 |  05:51 |  05:18 |  05:29 |  06:10 |  06:58 |  07:46 |  07:39 |  08:24
|  16:46 |  17:38 |  18:27 |  20:19 |  21:07 |  21:45 |  21:46 |  21:04 |  19:59 |  18:52 |  16:52 |  16:25

 12 |  08:32 |  07:54 |  06:56 |  06:47 |  05:49 |  05:18 |  05:30 |  06:12 |  07:00 |  07:48 |  07:41 |  08:25
|  16:48 |  17:40 |  18:29 |  20:20 |  21:09 |  21:46 |  21:45 |  21:02 |  19:57 |  18:49 |  16:51 |  16:25

 13 |  08:32 |  07:52 |  06:54 |  06:45 |  05:48 |  05:17 |  05:31 |  06:13 |  07:02 |  07:49 |  07:42 |  08:26
|  16:49 |  17:42 |  18:31 |  20:22 |  21:10 |  21:47 |  21:44 |  21:00 |  19:55 |  18:47 |  16:49 |  16:25

 14 |  08:31 |  07:50 |  06:52 |  06:43 |  05:46 |  05:17 |  05:32 |  06:15 |  07:03 |  07:51 |  07:44 |  08:27
|  16:51 |  17:44 |  18:32 |  20:24 |  21:12 |  21:47 |  21:43 |  20:58 |  19:52 |  18:45 |  16:48 |  16:25

 15 |  08:30 |  07:48 |  06:50 |  06:41 |  05:45 |  05:17 |  05:33 |  06:16 |  07:05 |  07:53 |  07:46 |  08:28
|  16:52 |  17:45 |  18:34 |  20:25 |  21:13 |  21:48 |  21:42 |  20:56 |  19:50 |  18:43 |  16:47 |  16:25

 16 |  08:30 |  07:46 |  06:48 |  06:39 |  05:43 |  05:17 |  05:34 |  06:18 |  07:06 |  07:54 |  07:48 |  08:29
|  16:54 |  17:47 |  18:36 |  20:27 |  21:15 |  21:48 |  21:41 |  20:55 |  19:48 |  18:41 |  16:45 |  16:25

 17 |  08:29 |  07:44 |  06:45 |  06:37 |  05:42 |  05:17 |  05:35 |  06:19 |  07:08 |  07:56 |  07:49 |  08:29
|  16:55 |  17:49 |  18:38 |  20:29 |  21:16 |  21:49 |  21:40 |  20:53 |  19:46 |  18:39 |  16:44 |  16:25

 18 |  08:28 |  07:42 |  06:43 |  06:34 |  05:40 |  05:17 |  05:36 |  06:21 |  07:09 |  07:58 |  07:51 |  08:30
|  16:57 |  17:51 |  18:39 |  20:30 |  21:18 |  21:49 |  21:39 |  20:51 |  19:43 |  18:37 |  16:43 |  16:26

 19 |  08:27 |  07:40 |  06:41 |  06:32 |  05:39 |  05:17 |  05:37 |  06:22 |  07:11 |  07:59 |  07:53 |  08:31
|  16:58 |  17:53 |  18:41 |  20:32 |  21:19 |  21:50 |  21:38 |  20:49 |  19:41 |  18:35 |  16:41 |  16:26

 20 |  08:26 |  07:39 |  06:39 |  06:30 |  05:37 |  05:17 |  05:39 |  06:24 |  07:13 |  08:01 |  07:54 |  08:32
|  17:00 |  17:54 |  18:43 |  20:34 |  21:21 |  21:50 |  21:37 |  20:47 |  19:39 |  18:33 |  16:40 |  16:26

 21 |  08:25 |  07:37 |  06:36 |  06:28 |  05:36 |  05:17 |  05:40 |  06:26 |  07:14 |  08:03 |  07:56 |  08:32
|  17:01 |  17:56 |  18:44 |  20:35 |  21:22 |  21:50 |  21:36 |  20:45 |  19:36 |  18:30 |  16:39 |  16:27

 22 |  08:24 |  07:35 |  06:34 |  06:26 |  05:35 |  05:17 |  05:41 |  06:27 |  07:16 |  08:04 |  07:57 |  08:33
|  17:03 |  17:58 |  18:46 |  20:37 |  21:23 |  21:51 |  21:35 |  20:43 |  19:34 |  18:28 |  16:38 |  16:27

 23 |  08:23 |  07:33 |  06:32 |  06:24 |  05:34 |  05:17 |  05:43 |  06:29 |  07:17 |  08:06 |  07:59 |  08:33
|  17:05 |  18:00 |  18:48 |  20:38 |  21:25 |  21:51 |  21:34 |  20:40 |  19:32 |  18:26 |  16:37 |  16:28

 24 |  08:22 |  07:31 |  06:30 |  06:22 |  05:32 |  05:17 |  05:44 |  06:30 |  07:19 |  08:08 |  08:01 |  08:34
|  17:06 |  18:01 |  18:49 |  20:40 |  21:26 |  21:51 |  21:32 |  20:38 |  19:30 |  18:24 |  16:36 |  16:28

 25 |  08:21 |  07:29 |  06:27 |  06:20 |  05:31 |  05:18 |  05:45 |  06:32 |  07:20 |  07:10 |  08:02 |  08:34
|  17:08 |  18:03 |  18:51 |  20:42 |  21:27 |  21:51 |  21:31 |  20:36 |  19:27 |  17:22 |  16:35 |  16:29

 26 |  08:20 |  07:26 |  06:25 |  06:18 |  05:30 |  05:18 |  05:47 |  06:33 |  07:22 |  07:11 |  08:04 |  08:35
|  17:10 |  18:05 |  18:52 |  20:43 |  21:29 |  21:51 |  21:30 |  20:34 |  19:25 |  17:20 |  16:34 |  16:29

 27 |  08:18 |  07:24 |  06:23 |  06:16 |  05:29 |  05:19 |  05:48 |  06:35 |  07:24 |  07:13 |  08:05 |  08:35
|  17:12 |  18:07 |  18:54 |  20:45 |  21:30 |  21:51 |  21:28 |  20:32 |  19:23 |  17:19 |  16:33 |  16:30

 28 |  08:17 |  07:22 |  06:21 |  06:14 |  05:28 |  05:19 |  05:49 |  06:37 |  07:25 |  07:15 |  08:07 |  08:35
|  17:13 |  18:08 |  18:56 |  20:47 |  21:31 |  21:51 |  21:27 |  20:30 |  19:21 |  17:17 |  16:32 |  16:31

 29 |  08:16 |  |  07:18 |  06:12 |  05:27 |  05:19 |  05:51 |  06:38 |  07:27 |  07:16 |  08:08 |  08:35
|  17:15 |  |  19:57 |  20:48 |  21:32 |  21:51 |  21:26 |  20:28 |  19:18 |  17:15 |  16:31 |  16:32

 30 |  08:14 |  |  07:16 |  06:10 |  05:26 |  05:20 |  05:52 |  06:40 |  07:28 |  07:18 |  08:10 |  08:36
|  17:17 |  |  19:59 |  20:50 |  21:34 |  21:51 |  21:24 |  20:26 |  19:16 |  17:13 |  16:30 |  16:32

 31 |  08:13 |  |  07:14 |  |  05:25 |  |  05:54 |  06:41 |  |  07:20 |  |  08:36
|  17:19 |  |  20:01 |  |  21:35 |  |  21:23 |  20:24 |  |  17:11 |  |  16:33

Sonnenscheinstunden |    262 |    278 |    366 |    413 |    480 |    494 |    498 |    453 |    382 |    334 |    270 |    248
astr.max.mögl.Beschattung | | | | | | | | | | | |
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Projekt:

13-127-GK-02
Beschreibung:

Schattenwurfgutachten für das geplante Repowering im Windpark Grevenbroich
Lizenzierter Anwender:

T&H I ngenieure GmbH 
Bremerhavener Heerstraße 10 
DE-28717 Bremen
+ 49 (0) 421 6989 9314
info@th-ingenieure.de
Berechnet:

27.05.2015 09:17/3.0.578

SHADOW - Kalender
Berechnung: VorbelastungSchattenrezeptor: Z - IO 29
Voraussetzungen für Berechnung des Schattenwurfs
Referenzjahr für Kalender 2015
Die dargestellten Zeiten sind die astronomisch maximal mögliche Beschattungsdauer, berechnet unter folgenden Annahmen:
   Die Sonne scheint täglich von Sonnenauf- bis -untergang
   Die Rotorfläche steht immer senkrecht zur Sonneneinfallsrichtung 
   Die Windenergieanlage/n ist/ sind immer in Betrieb

Tabellen-Layout: Die Daten für jeden Tag sind in folgender Matrix wiedergegeben (Sommerzeit wie Bezugsjahr) :

Tag im Monat Sonnenaufgang    (SS:MM) Zeitpunkt (SS:MM) Schattenanfang (WEA mit erstem Schatten)
Sonnenuntergang (SS:MM) Minuten mit Schatten Zeitpunkt (SS:MM) Schattenende (WEA mit letztem Schatten)

| Januar | Februar | März | April | Mai | Juni | Juli | August | September| Oktober | November| Dezember
            

  1 |  08:36 |  08:11 |  07:20 |  07:12 |  06:08 |  05:24 |  05:21 |  05:55 |  06:43 |  07:30 |  07:22 |  08:11
|  16:34 |  17:20 |  18:10 |  20:02 |  20:51 |  21:36 |  21:51 |  21:21 |  20:21 |  19:14 |  17:09 |  16:30

  2 |  08:36 |  08:10 |  07:18 |  07:09 |  06:07 |  05:23 |  05:21 |  05:57 |  06:44 |  07:32 |  07:23 |  08:13
|  16:35 |  17:22 |  18:12 |  20:04 |  20:53 |  21:37 |  21:50 |  21:19 |  20:19 |  19:11 |  17:07 |  16:29

  3 |  08:36 |  08:08 |  07:16 |  07:07 |  06:05 |  05:23 |  05:22 |  05:58 |  06:46 |  07:33 |  07:25 |  08:14
|  16:37 |  17:24 |  18:14 |  20:06 |  20:55 |  21:38 |  21:50 |  21:18 |  20:17 |  19:09 |  17:06 |  16:28

  4 |  08:36 |  08:07 |  07:14 |  07:05 |  06:03 |  05:22 |  05:23 |  05:59 |  06:47 |  07:35 |  07:27 |  08:15
|  16:38 |  17:26 |  18:15 |  20:07 |  20:56 |  21:39 |  21:50 |  21:16 |  20:15 |  19:07 |  17:04 |  16:28

  5 |  08:35 |  08:05 |  07:12 |  07:03 |  06:01 |  05:21 |  05:23 |  06:01 |  06:49 |  07:36 |  07:29 |  08:17
|  16:39 |  17:27 |  18:17 |  20:09 |  20:58 |  21:40 |  21:49 |  21:15 |  20:13 |  19:05 |  17:02 |  16:27

  6 |  08:35 |  08:04 |  07:10 |  07:00 |  05:59 |  05:20 |  05:24 |  06:02 |  06:51 |  07:38 |  07:30 |  08:18
|  16:40 |  17:29 |  18:19 |  20:11 |  20:59 |  21:41 |  21:49 |  21:13 |  20:10 |  19:03 |  17:00 |  16:27

  7 |  08:35 |  08:02 |  07:07 |  06:58 |  05:58 |  05:20 |  05:25 |  06:04 |  06:52 |  07:40 |  07:32 |  08:19
|  16:41 |  17:31 |  18:21 |  20:12 |  21:01 |  21:42 |  21:48 |  21:11 |  20:08 |  19:00 |  16:59 |  16:26

  8 |  08:34 |  08:00 |  07:05 |  06:56 |  05:56 |  05:19 |  05:26 |  06:05 |  06:54 |  07:41 |  07:34 |  08:20
|  16:42 |  17:33 |  18:22 |  20:14 |  21:03 |  21:43 |  21:48 |  21:09 |  20:06 |  18:58 |  16:57 |  16:26

  9 |  08:34 |  07:59 |  07:03 |  06:54 |  05:54 |  05:19 |  05:27 |  06:07 |  06:55 |  07:43 |  07:36 |  08:22
|  16:44 |  17:35 |  18:24 |  20:16 |  21:04 |  21:44 |  21:47 |  21:08 |  20:04 |  18:56 |  16:56 |  16:26

 10 |  08:34 |  07:57 |  07:01 |  06:52 |  05:52 |  05:18 |  05:28 |  06:09 |  06:57 |  07:44 |  07:37 |  08:23
|  16:45 |  17:36 |  18:26 |  20:17 |  21:06 |  21:45 |  21:46 |  21:06 |  20:01 |  18:54 |  16:54 |  16:26

 11 |  08:33 |  07:55 |  06:59 |  06:49 |  05:51 |  05:18 |  05:29 |  06:10 |  06:58 |  07:46 |  07:39 |  08:24
|  16:46 |  17:38 |  18:27 |  20:19 |  21:07 |  21:45 |  21:46 |  21:04 |  19:59 |  18:52 |  16:52 |  16:25

 12 |  08:32 |  07:54 |  06:56 |  06:47 |  05:49 |  05:18 |  05:30 |  06:12 |  07:00 |  07:48 |  07:41 |  08:25
|  16:48 |  17:40 |  18:29 |  20:20 |  21:09 |  21:46 |  21:45 |  21:02 |  19:57 |  18:49 |  16:51 |  16:25

 13 |  08:32 |  07:52 |  06:54 |  06:45 |  05:48 |  05:17 |  05:31 |  06:13 |  07:02 |  07:49 |  07:42 |  08:26
|  16:49 |  17:42 |  18:31 |  20:22 |  21:10 |  21:47 |  21:44 |  21:00 |  19:55 |  18:47 |  16:49 |  16:25

 14 |  08:31 |  07:50 |  06:52 |  06:43 |  05:46 |  05:17 |  05:32 |  06:15 |  07:03 |  07:51 |  07:44 |  08:27
|  16:51 |  17:44 |  18:32 |  20:24 |  21:12 |  21:47 |  21:43 |  20:58 |  19:52 |  18:45 |  16:48 |  16:25

 15 |  08:30 |  07:48 |  06:50 |  06:41 |  05:45 |  05:17 |  05:33 |  06:16 |  07:05 |  07:53 |  07:46 |  08:28
|  16:52 |  17:45 |  18:34 |  20:25 |  21:13 |  21:48 |  21:42 |  20:56 |  19:50 |  18:43 |  16:47 |  16:25

 16 |  08:30 |  07:46 |  06:48 |  06:39 |  05:43 |  05:17 |  05:34 |  06:18 |  07:06 |  07:54 |  07:48 |  08:29
|  16:54 |  17:47 |  18:36 |  20:27 |  21:15 |  21:48 |  21:41 |  20:55 |  19:48 |  18:41 |  16:45 |  16:25

 17 |  08:29 |  07:44 |  06:45 |  06:37 |  05:42 |  05:17 |  05:35 |  06:19 |  07:08 |  07:56 |  07:49 |  08:29
|  16:55 |  17:49 |  18:38 |  20:29 |  21:16 |  21:49 |  21:41 |  20:53 |  19:46 |  18:39 |  16:44 |  16:25

 18 |  08:28 |  07:42 |  06:43 |  06:34 |  05:40 |  05:17 |  05:36 |  06:21 |  07:09 |  07:58 |  07:51 |  08:30
|  16:57 |  17:51 |  18:39 |  20:30 |  21:18 |  21:49 |  21:39 |  20:51 |  19:43 |  18:37 |  16:43 |  16:26

 19 |  08:27 |  07:40 |  06:41 |  06:32 |  05:39 |  05:17 |  05:37 |  06:22 |  07:11 |  07:59 |  07:53 |  08:31
|  16:58 |  17:53 |  18:41 |  20:32 |  21:19 |  21:50 |  21:38 |  20:49 |  19:41 |  18:35 |  16:41 |  16:26

 20 |  08:26 |  07:39 |  06:39 |  06:30 |  05:37 |  05:17 |  05:39 |  06:24 |  07:13 |  08:01 |  07:54 |  08:32
|  17:00 |  17:54 |  18:43 |  20:34 |  21:21 |  21:50 |  21:37 |  20:47 |  19:39 |  18:32 |  16:40 |  16:26

 21 |  08:25 |  07:37 |  06:36 |  06:28 |  05:36 |  05:17 |  05:40 |  06:26 |  07:14 |  08:03 |  07:56 |  08:32
|  17:01 |  17:56 |  18:44 |  20:35 |  21:22 |  21:50 |  21:36 |  20:45 |  19:36 |  18:30 |  16:39 |  16:27

 22 |  08:24 |  07:35 |  06:34 |  06:26 |  05:35 |  05:17 |  05:41 |  06:27 |  07:16 |  08:05 |  07:57 |  08:33
|  17:03 |  17:58 |  18:46 |  20:37 |  21:23 |  21:51 |  21:35 |  20:43 |  19:34 |  18:28 |  16:38 |  16:27

 23 |  08:23 |  07:33 |  06:32 |  06:24 |  05:34 |  05:17 |  05:43 |  06:29 |  07:17 |  08:06 |  07:59 |  08:33
|  17:05 |  18:00 |  18:48 |  20:38 |  21:25 |  21:51 |  21:34 |  20:41 |  19:32 |  18:26 |  16:37 |  16:28

 24 |  08:22 |  07:31 |  06:30 |  06:22 |  05:32 |  05:17 |  05:44 |  06:30 |  07:19 |  08:08 |  08:01 |  08:34
|  17:06 |  18:01 |  18:49 |  20:40 |  21:26 |  21:51 |  21:32 |  20:38 |  19:30 |  18:24 |  16:36 |  16:28

 25 |  08:21 |  07:29 |  06:27 |  06:20 |  05:31 |  05:18 |  05:45 |  06:32 |  07:20 |  07:10 |  08:02 |  08:34
|  17:08 |  18:03 |  18:51 |  20:42 |  21:27 |  21:51 |  21:31 |  20:36 |  19:27 |  17:22 |  16:35 |  16:29

 26 |  08:20 |  07:26 |  06:25 |  06:18 |  05:30 |  05:18 |  05:47 |  06:33 |  07:22 |  07:11 |  08:04 |  08:35
|  17:10 |  18:05 |  18:53 |  20:43 |  21:29 |  21:51 |  21:30 |  20:34 |  19:25 |  17:20 |  16:34 |  16:29

 27 |  08:18 |  07:24 |  06:23 |  06:16 |  05:29 |  05:18 |  05:48 |  06:35 |  07:24 |  07:13 |  08:05 |  08:35
|  17:12 |  18:07 |  18:54 |  20:45 |  21:30 |  21:51 |  21:28 |  20:32 |  19:23 |  17:19 |  16:33 |  16:30

 28 |  08:17 |  07:22 |  06:21 |  06:14 |  05:28 |  05:19 |  05:49 |  06:37 |  07:25 |  07:15 |  08:07 |  08:35
|  17:13 |  18:08 |  18:56 |  20:47 |  21:31 |  21:51 |  21:27 |  20:30 |  19:21 |  17:17 |  16:32 |  16:31

 29 |  08:16 |  |  07:18 |  06:12 |  05:27 |  05:19 |  05:51 |  06:38 |  07:27 |  07:16 |  08:08 |  08:35
|  17:15 |  |  19:57 |  20:48 |  21:32 |  21:51 |  21:26 |  20:28 |  19:18 |  17:15 |  16:31 |  16:32

 30 |  08:14 |  |  07:16 |  06:10 |  05:26 |  05:20 |  05:52 |  06:40 |  07:28 |  07:18 |  08:10 |  08:36
|  17:17 |  |  19:59 |  20:50 |  21:34 |  21:51 |  21:24 |  20:26 |  19:16 |  17:13 |  16:30 |  16:32

 31 |  08:13 |  |  07:14 |  |  05:25 |  |  05:54 |  06:41 |  |  07:20 |  |  08:36
|  17:19 |  |  20:01 |  |  21:35 |  |  21:23 |  20:24 |  |  17:11 |  |  16:33

Sonnenscheinstunden |    262 |    278 |    366 |    413 |    480 |    494 |    498 |    453 |    382 |    334 |    270 |    248
astr.max.mögl.Beschattung | | | | | | | | | | | |
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Projekt:

13-127-GK-02
Beschreibung:

Schattenwurfgutachten für das geplante Repowering im Windpark Grevenbroich
Lizenzierter Anwender:

T&H I ngenieure GmbH 
Bremerhavener Heerstraße 10 
DE-28717 Bremen
+ 49 (0) 421 6989 9314
info@th-ingenieure.de
Berechnet:

27.05.2015 09:17/3.0.578

SHADOW - Kalender
Berechnung: VorbelastungSchattenrezeptor: AA - IO 30
Voraussetzungen für Berechnung des Schattenwurfs
Referenzjahr für Kalender 2015
Die dargestellten Zeiten sind die astronomisch maximal mögliche Beschattungsdauer, berechnet unter folgenden Annahmen:
   Die Sonne scheint täglich von Sonnenauf- bis -untergang
   Die Rotorfläche steht immer senkrecht zur Sonneneinfallsrichtung 
   Die Windenergieanlage/n ist/ sind immer in Betrieb

Tabellen-Layout: Die Daten für jeden Tag sind in folgender Matrix wiedergegeben (Sommerzeit wie Bezugsjahr) :

Tag im Monat Sonnenaufgang    (SS:MM) Zeitpunkt (SS:MM) Schattenanfang (WEA mit erstem Schatten)
Sonnenuntergang (SS:MM) Minuten mit Schatten Zeitpunkt (SS:MM) Schattenende (WEA mit letztem Schatten)

| Januar | Februar | März | April | Mai | Juni | Juli | August | September| Oktober | November | Dezember
            

  1 |  08:36 |  08:12 |  07:20 |  07:12 |  06:09 |  05:24 |  05:21 |  05:55 |  06:43 |  07:30 |  07:22 |  08:11 09:25 (2)
|  16:35 |  17:20 |  18:10 |  20:03 |  20:52 |  21:36 |  21:51 |  21:21 |  20:21 |  19:14 |  17:09 |  16:30    14    09:39 (2)

  2 |  08:36 |  08:10 |  07:18 |  07:10 |  06:07 |  05:23 |  05:21 |  05:57 |  06:44 |  07:32 |  07:24 |  08:13 09:25 (2)
|  16:36 |  17:22 |  18:12 |  20:04 |  20:53 |  21:37 |  21:50 |  21:20 |  20:19 |  19:12 |  17:07 |  16:29    13    09:38 (2)

  3 |  08:36 |  08:09 |  07:16 |  07:07 |  06:05 |  05:23 |  05:22 |  05:58 |  06:46 |  07:33 |  07:25 |  08:14 09:27 (2)
|  16:37 |  17:24 |  18:14 |  20:06 |  20:55 |  21:38 |  21:50 |  21:18 |  20:17 |  19:09 |  17:06 |  16:28    11    09:38 (2)

  4 |  08:36 |  08:07 |  07:14 |  07:05 |  06:03 |  05:22 |  05:23 |  06:00 |  06:48 |  07:35 |  07:27 |  08:15 09:28 (2)
|  16:38 |  17:26 |  18:16 |  20:07 |  20:56 |  21:39 |  21:50 |  21:16 |  20:15 |  19:07 |  17:04 |  16:28     9    09:37 (2)

  5 |  08:35 |  08:05 |  07:12 |  07:03 |  06:01 |  05:21 |  05:23 |  06:01 |  06:49 |  07:36 |  07:29 |  08:17 09:30 (2)
|  16:39 |  17:28 |  18:17 |  20:09 |  20:58 |  21:40 |  21:49 |  21:15 |  20:13 |  19:05 |  17:02 |  16:27     6    09:36 (2)

  6 |  08:35 |  08:04 |  07:10 |  07:01 |  05:59 |  05:21 |  05:24 |  06:03 |  06:51 |  07:38 |  07:30 |  08:18
|  16:40 |  17:29 |  18:19 |  20:11 |  21:00 |  21:41 |  21:49 |  21:13 |  20:10 |  19:03 |  17:01 |  16:27

  7 |  08:35 |  08:02 |  07:08 |  06:58 |  05:58 |  05:20 |  05:25 |  06:04 |  06:52 |  07:40 |  07:32 |  08:19
|  16:41 |  17:31 |  18:21 |  20:12 |  21:01 |  21:42 |  21:48 |  21:11 |  20:08 |  19:00 |  16:59 |  16:27

  8 |  08:35 09:46 (2) |  08:01 |  07:05 |  06:56 |  05:56 |  05:19 |  05:26 |  06:06 |  06:54 |  07:41 |  07:34 |  08:21
|  16:42     4    09:50 (2) |  17:33 |  18:22 |  20:14 |  21:03 |  21:43 |  21:48 |  21:10 |  20:06 |  18:58 |  16:57 |  16:26

  9 |  08:34 09:45 (2) |  07:59 |  07:03 |  06:54 |  05:54 |  05:19 |  05:27 |  06:07 |  06:55 |  07:43 |  07:36 |  08:22
|  16:44     8    09:53 (2) |  17:35 |  18:24 |  20:16 |  21:04 |  21:44 |  21:47 |  21:08 |  20:04 |  18:56 |  16:56 |  16:26

 10 |  08:34 09:44 (2) |  07:57 |  07:01 |  06:52 |  05:53 |  05:19 |  05:28 |  06:09 |  06:57 |  07:45 |  07:37 |  08:23
|  16:45    10    09:54 (2) |  17:37 |  18:26 |  20:17 |  21:06 |  21:45 |  21:47 |  21:06 |  20:01 |  18:54 |  16:54 |  16:26

 11 |  08:33 09:43 (2) |  07:55 |  06:59 |  06:50 |  05:51 |  05:18 |  05:29 |  06:10 |  06:59 |  07:46 |  07:39 |  08:24
|  16:46    12    09:55 (2) |  17:38 |  18:28 |  20:19 |  21:07 |  21:45 |  21:46 |  21:04 |  19:59 |  18:52 |  16:53 |  16:25

 12 |  08:33 09:44 (2) |  07:54 |  06:57 |  06:47 |  05:49 |  05:18 |  05:30 |  06:12 |  07:00 |  07:48 |  07:41 |  08:25
|  16:48    13    09:57 (2) |  17:40 |  18:29 |  20:21 |  21:09 |  21:46 |  21:45 |  21:02 |  19:57 |  18:50 |  16:51 |  16:25

 13 |  08:32 09:43 (2) |  07:52 |  06:54 |  06:45 |  05:48 |  05:18 |  05:31 |  06:13 |  07:02 |  07:50 |  07:43 |  08:26
|  16:49    15    09:58 (2) |  17:42 |  18:31 |  20:22 |  21:10 |  21:47 |  21:44 |  21:00 |  19:55 |  18:47 |  16:50 |  16:25

 14 |  08:31 09:43 (2) |  07:50 |  06:52 |  06:43 |  05:46 |  05:17 |  05:32 |  06:15 |  07:03 |  07:51 |  07:44 09:23 (2) |  08:27
|  16:51    16    09:59 (2) |  17:44 |  18:33 |  20:24 |  21:12 |  21:47 |  21:43 |  20:59 |  19:52 |  18:45 |  16:48     7    09:30 (2) |  16:25

 15 |  08:31 09:43 (2) |  07:48 |  06:50 |  06:41 |  05:45 |  05:17 |  05:33 |  06:16 |  07:05 |  07:53 |  07:46 09:21 (2) |  08:28
|  16:52    16    09:59 (2) |  17:46 |  18:34 |  20:25 |  21:13 |  21:48 |  21:43 |  20:57 |  19:50 |  18:43 |  16:47    11    09:32 (2) |  16:25

 16 |  08:30 09:42 (2) |  07:46 |  06:48 |  06:39 |  05:43 |  05:17 |  05:34 |  06:18 |  07:06 |  07:55 |  07:48 09:21 (2) |  08:29
|  16:54    18    10:00 (2) |  17:47 |  18:36 |  20:27 |  21:15 |  21:49 |  21:42 |  20:55 |  19:48 |  18:41 |  16:45    13    09:34 (2) |  16:25

 17 |  08:29 09:42 (2) |  07:44 |  06:45 |  06:37 |  05:42 |  05:17 |  05:35 |  06:19 |  07:08 |  07:56 |  07:49 09:20 (2) |  08:30
|  16:55    19    10:01 (2) |  17:49 |  18:38 |  20:29 |  21:16 |  21:49 |  21:41 |  20:53 |  19:46 |  18:39 |  16:44    15    09:35 (2) |  16:26

 18 |  08:28 09:43 (2) |  07:43 |  06:43 |  06:35 |  05:40 |  05:17 |  05:36 |  06:21 |  07:09 |  07:58 |  07:51 09:20 (2) |  08:30
|  16:57    18    10:01 (2) |  17:51 |  18:39 |  20:30 |  21:18 |  21:49 |  21:40 |  20:51 |  19:43 |  18:37 |  16:43    16    09:36 (2) |  16:26

 19 |  08:27 09:43 (2) |  07:41 |  06:41 |  06:33 |  05:39 |  05:17 |  05:38 |  06:23 |  07:11 |  08:00 |  07:53 09:19 (2) |  08:31
|  16:58    19    10:02 (2) |  17:53 |  18:41 |  20:32 |  21:19 |  21:50 |  21:39 |  20:49 |  19:41 |  18:35 |  16:41    17    09:36 (2) |  16:26

 20 |  08:26 09:43 (2) |  07:39 |  06:39 |  06:30 |  05:38 |  05:17 |  05:39 |  06:24 |  07:13 |  08:01 |  07:54 09:19 (2) |  08:32
|  17:00    19    10:02 (2) |  17:54 |  18:43 |  20:34 |  21:21 |  21:50 |  21:37 |  20:47 |  19:39 |  18:33 |  16:40    18    09:37 (2) |  16:26

 21 |  08:25 09:44 (2) |  07:37 |  06:36 |  06:28 |  05:36 |  05:17 |  05:40 |  06:26 |  07:14 |  08:03 |  07:56 09:19 (2) |  08:32
|  17:02    19    10:03 (2) |  17:56 |  18:44 |  20:35 |  21:22 |  21:50 |  21:36 |  20:45 |  19:37 |  18:31 |  16:39    19    09:38 (2) |  16:27

 22 |  08:24 09:43 (2) |  07:35 |  06:34 |  06:26 |  05:35 |  05:17 |  05:41 |  06:27 |  07:16 |  08:05 |  07:58 09:19 (2) |  08:33
|  17:03    19    10:02 (2) |  17:58 |  18:46 |  20:37 |  21:24 |  21:51 |  21:35 |  20:43 |  19:34 |  18:29 |  16:38    19    09:38 (2) |  16:27

 23 |  08:23 09:44 (2) |  07:33 |  06:32 |  06:24 |  05:34 |  05:17 |  05:43 |  06:29 |  07:17 |  08:06 |  07:59 09:20 (2) |  08:34
|  17:05    19    10:03 (2) |  18:00 |  18:48 |  20:39 |  21:25 |  21:51 |  21:34 |  20:41 |  19:32 |  18:27 |  16:37    19    09:39 (2) |  16:28

 24 |  08:22 09:45 (2) |  07:31 |  06:30 |  06:22 |  05:32 |  05:18 |  05:44 |  06:30 |  07:19 |  08:08 |  08:01 09:19 (2) |  08:34
|  17:07    18    10:03 (2) |  18:02 |  18:49 |  20:40 |  21:26 |  21:51 |  21:33 |  20:39 |  19:30 |  18:25 |  16:36    20    09:39 (2) |  16:28

 25 |  08:21 09:46 (2) |  07:29 |  06:27 |  06:20 |  05:31 |  05:18 |  05:45 |  06:32 |  07:21 |  07:10 |  08:02 09:20 (2) |  08:34
|  17:08    17    10:03 (2) |  18:03 |  18:51 |  20:42 |  21:28 |  21:51 |  21:31 |  20:36 |  19:27 |  17:23 |  16:35    19    09:39 (2) |  16:29

 26 |  08:20 09:46 (2) |  07:27 |  06:25 |  06:18 |  05:30 |  05:18 |  05:47 |  06:34 |  07:22 |  07:11 |  08:04 09:21 (2) |  08:35
|  17:10    16    10:02 (2) |  18:05 |  18:53 |  20:44 |  21:29 |  21:51 |  21:30 |  20:34 |  19:25 |  17:21 |  16:34    18    09:39 (2) |  16:29

 27 |  08:18 09:47 (2) |  07:25 |  06:23 |  06:16 |  05:29 |  05:19 |  05:48 |  06:35 |  07:24 |  07:13 |  08:05 09:21 (2) |  08:35
|  17:12    15    10:02 (2) |  18:07 |  18:54 |  20:45 |  21:30 |  21:51 |  21:29 |  20:32 |  19:23 |  17:19 |  16:33    18    09:39 (2) |  16:30

 28 |  08:17 09:48 (2) |  07:22 |  06:21 |  06:14 |  05:28 |  05:19 |  05:49 |  06:37 |  07:25 |  07:15 |  08:07 09:22 (2) |  08:35
|  17:13    12    10:00 (2) |  18:09 |  18:56 |  20:47 |  21:31 |  21:51 |  21:27 |  20:30 |  19:21 |  17:17 |  16:32    17    09:39 (2) |  16:31

 29 |  08:16 09:51 (2) |  |  07:18 |  06:12 |  05:27 |  05:20 |  05:51 |  06:38 |  07:27 |  07:17 |  08:08 09:22 (2) |  08:36
|  17:15     8    09:59 (2) |  |  19:58 |  20:48 |  21:33 |  21:51 |  21:26 |  20:28 |  19:18 |  17:15 |  16:31    16    09:38 (2) |  16:32

 30 |  08:14 |  |  07:16 |  06:10 |  05:26 |  05:20 |  05:52 |  06:40 |  07:28 |  07:18 |  08:10 09:23 (2) |  08:36
|  17:17 |  |  19:59 |  20:50 |  21:34 |  21:51 |  21:24 |  20:26 |  19:16 |  17:13 |  16:30    16    09:39 (2) |  16:32

 31 |  08:13 |  |  07:14 |  |  05:25 |  |  05:54 |  06:41 |  |  07:20 |  |  08:36
|  17:19 |  |  20:01 |  |  21:35 |  |  21:23 |  20:24 |  |  17:11 |  |  16:33

Sonnenscheinstunden |    262 |    278 |    366 |    413 |    480 |    494 |    498 |    453 |    382 |    334 |    270 |    248
astr.max.mögl.Beschattung |   330 | | | | | | | | | |   278 |    53
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SHADOW - Grafischer Kalender
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Projekt:

13-127-GK-02
Beschreibung:

Schattenwurfgutachten für das geplante Repowering im Windpark Grevenbroich
Lizenzierter Anwender:

T&H I ngenieure GmbH 
Bremerhavener Heerstraße 10 
DE-28717 Bremen
+ 49 (0) 421 6989 9314
info@th-ingenieure.de
Berechnet:

27.05.2015 09:17/3.0.578

SHADOW - Kalender pro WEA
Berechnung: VorbelastungWEA: 1 - E 82 2,3MW-7
Voraussetzungen für Berechnung des Schattenwurfs
Referenzjahr für Kalender 2015
Die dargestellten Zeiten sind die astronomisch maximal mögliche Beschattungsdauer, berechnet unter folgenden Annahmen:
   Die Sonne scheint täglich von Sonnenauf- bis -untergang
   Die Rotorfläche steht immer senkrecht zur Sonneneinfallsrichtung 
   Die Windenergieanlage/n ist/ sind immer in Betrieb

Tabellen-Layout: Die Daten für jeden Tag sind in folgender Matrix wiedergegeben (Sommerzeit wie Bezugsjahr) :

Tag im Monat Sonnenaufgang    (SS:MM) Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (SS:MM) Schattenende/Minuten mit Schatten
Sonnenuntergang (SS:MM) Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (SS:MM) Schattenende/Minuten mit Schatten

| Januar | Februar | März | April | Mai | Juni | Juli | August | September| Oktober | November | Dezember
            

  1 |  08:36 |  08:12 09:15-09:26/11 |  07:20 |  07:12 |  06:09 |  05:24 |  05:21 |  05:55 |  06:43 |  07:30 |  07:22 |  08:11
|  16:35 |  17:20 |  18:10 |  20:02 |  20:52 |  21:36 |  21:51 |  21:21 |  20:21 |  19:14 |  17:09 |  16:30

  2 |  08:36 |  08:10 09:15-09:28/13 |  07:18 |  07:10 |  06:07 |  05:24 |  05:21 |  05:57 |  06:44 |  07:32 |  07:23 08:47-08:56/9 |  08:13
|  16:36 |  17:22 |  18:12 |  20:04 |  20:53 |  21:37 |  21:50 |  21:20 |  20:19 |  19:12 |  17:08 |  16:29

  3 |  08:36 |  08:09 09:14-09:28/14 |  07:16 |  07:07 |  06:05 |  05:23 |  05:22 |  05:58 |  06:46 |  07:33 |  07:25 08:46-08:57/11 |  08:14
|  16:37 |  17:24 |  18:14 |  20:06 |  20:55 |  21:38 |  21:50 |  21:18 |  20:17 |  19:09 |  17:06 |  16:29

  4 |  08:36 |  08:07 09:13-09:28/15 |  07:14 |  07:05 |  06:03 |  05:22 |  05:23 |  06:00 |  06:48 |  07:35 |  07:27 08:44-08:57/13 |  08:15
|  16:38 |  17:26 |  18:16 |  20:07 |  20:56 |  21:39 |  21:50 |  21:16 |  20:15 |  19:07 |  17:04 |  16:28

  5 |  08:35 |  08:05 09:14-09:29/15 |  07:12 |  07:03 |  06:01 |  05:21 |  05:23 |  06:01 |  06:49 |  07:36 |  07:29 08:44-08:58/14 |  08:17
|  16:39 |  17:28 |  18:17 |  20:09 |  20:58 |  21:40 |  21:49 |  21:15 |  20:13 |  19:05 |  17:02 |  16:27

  6 |  08:35 |  08:04 09:14-09:29/15 |  07:10 |  07:01 |  05:59 |  05:21 |  05:24 |  06:03 |  06:51 |  07:38 |  07:30 08:44-08:59/15 |  08:18
|  16:40 |  17:29 |  18:19 |  20:11 |  21:00 |  21:41 |  21:49 |  21:13 |  20:10 |  19:03 |  17:01 |  16:27

  7 |  08:35 |  08:02 09:14-09:29/15 |  07:08 |  06:58 |  05:58 |  05:20 |  05:25 |  06:04 |  06:52 |  07:40 |  07:32 08:44-08:59/15 |  08:19
|  16:41 |  17:31 |  18:21 |  20:12 |  21:01 |  21:42 |  21:48 |  21:11 |  20:08 |  19:00 |  16:59 |  16:27

  8 |  08:34 |  08:01 09:14-09:28/14 |  07:05 |  06:56 |  05:56 |  05:20 |  05:26 |  06:06 |  06:54 |  07:41 |  07:34 08:44-08:59/15 |  08:20
|  16:43 |  17:33 |  18:22 |  20:14 |  21:03 |  21:43 |  21:48 |  21:09 |  20:06 |  18:58 |  16:57 |  16:26

  9 |  08:34 |  07:59 09:16-09:28/12 |  07:03 |  06:54 |  05:54 |  05:19 |  05:27 |  06:07 |  06:55 |  07:43 |  07:36 08:44-08:59/15 |  08:22
|  16:44 |  17:35 |  18:24 |  20:16 |  21:04 |  21:44 |  21:47 |  21:08 |  20:04 |  18:56 |  16:56 |  16:26

 10 |  08:34 |  07:57 09:17-09:27/10 |  07:01 |  06:52 |  05:53 |  05:19 |  05:28 |  06:09 |  06:57 |  07:45 |  07:37 08:45-08:59/14 |  08:23
|  16:45 |  17:37 |  18:26 |  20:17 |  21:06 |  21:45 |  21:46 |  21:06 |  20:01 |  18:54 |  16:54 |  16:26

 11 |  08:33 |  07:55 09:20-09:24/4 |  06:59 |  06:50 |  05:51 |  05:18 |  05:29 |  06:10 |  06:59 |  07:46 |  07:39 08:46-08:58/12 |  08:24
|  16:46 |  17:38 |  18:28 |  20:19 |  21:07 |  21:45 |  21:46 |  21:04 |  19:59 |  18:52 |  16:53 |  16:26

 12 |  08:33 |  07:54 |  06:57 |  06:47 |  05:49 |  05:18 |  05:30 |  06:12 |  07:00 |  07:48 |  07:41 08:48-08:57/9 |  08:25
|  16:48 |  17:40 |  18:29 |  20:21 |  21:09 |  21:46 |  21:45 |  21:02 |  19:57 |  18:50 |  16:51 |  16:25

 13 |  08:32 |  07:52 |  06:54 |  06:45 |  05:48 |  05:18 |  05:31 |  06:13 |  07:02 |  07:50 |  07:43 08:49-08:54/5 |  08:26
|  16:49 |  17:42 |  18:31 |  20:22 |  21:10 |  21:47 |  21:44 |  21:00 |  19:55 |  18:47 |  16:50 |  16:25

 14 |  08:31 09:35-09:38/3 |  07:50 |  06:52 |  06:43 |  05:46 |  05:17 |  05:32 |  06:15 |  07:03 |  07:51 |  07:44 09:10-09:15/5 |  08:27
|  16:51 |  17:44 |  18:33 |  20:24 |  21:12 |  21:47 |  21:43 |  20:58 |  19:52 |  18:45 |  16:48 |  16:25

 15 |  08:31 09:33-09:40/7 |  07:48 |  06:50 |  06:41 |  05:45 |  05:17 |  05:33 |  06:16 |  07:05 |  07:53 |  07:46 09:08-09:17/9 |  08:28
|  16:52 |  17:46 |  18:34 |  20:25 |  21:13 |  21:48 |  21:42 |  20:57 |  19:50 |  18:43 |  16:47 |  16:25

 16 |  08:30 09:32-09:42/10 |  07:46 |  06:48 |  06:39 |  05:43 |  05:17 |  05:34 |  06:18 |  07:06 |  07:54 |  07:48 09:07-09:19/12 |  08:29
|  16:54 |  17:47 |  18:36 |  20:27 |  21:15 |  21:48 |  21:42 |  20:55 |  19:48 |  18:41 |  16:45 |  16:25

 17 |  08:29 09:32-09:43/11 |  07:44 |  06:45 |  06:37 |  05:42 |  05:17 |  05:35 |  06:20 |  07:08 |  07:56 |  07:49 09:07-09:20/13 |  08:30
|  16:55 |  17:49 |  18:38 |  20:29 |  21:16 |  21:49 |  21:41 |  20:53 |  19:46 |  18:39 |  16:44 |  16:26

 18 |  08:28 09:31-09:44/13 |  07:42 |  06:43 |  06:35 |  05:40 |  05:17 |  05:36 |  06:21 |  07:09 |  07:58 |  07:51 09:07-09:21/14 |  08:30 10:52-10:53/1 
|  16:57 |  17:51 |  18:39 |  20:30 |  21:18 |  21:49 |  21:40 |  20:51 |  19:43 |  18:37 |  16:43 |  16:26

 19 |  08:27 09:31-09:45/14 |  07:41 |  06:41 |  06:33 |  05:39 |  05:17 |  05:38 |  06:23 |  07:11 |  08:00 |  07:53 09:06-09:20/14 |  08:31 10:52-10:55/3 
|  16:58 |  17:53 |  18:41 |  20:32 |  21:19 |  21:50 |  21:38 |  20:49 |  19:41 |  18:35 |  16:41 |  16:26

 20 |  08:26 09:31-09:45/14 |  07:39 |  06:39 |  06:30 |  05:38 |  05:17 |  05:39 |  06:24 |  07:13 |  08:01 |  07:54 09:06-09:21/15 |  08:32 10:52-10:57/5 
|  17:00 |  17:54 |  18:43 |  20:34 |  21:21 |  21:50 |  21:37 |  20:47 |  19:39 |  18:33 |  16:40 |  16:26

 21 |  08:25 09:31-09:46/15 |  07:37 |  06:36 |  06:28 |  05:36 |  05:17 |  05:40 |  06:26 |  07:14 |  08:03 |  07:56 09:06-09:22/16 |  08:32 10:52-10:57/5 
|  17:02 |  17:56 |  18:44 |  20:35 |  21:22 |  21:50 |  21:36 |  20:45 |  19:37 |  18:31 |  16:39 |  16:27

 22 |  08:24 09:31-09:46/15 |  07:35 |  06:34 |  06:26 |  05:35 |  05:17 |  05:41 |  06:27 |  07:16 |  08:05 |  07:58 09:07-09:22/15 |  08:33 10:52-10:58/6 
|  17:03 |  17:58 |  18:46 |  20:37 |  21:24 |  21:51 |  21:35 |  20:43 |  19:34 |  18:29 |  16:38 |  16:27

 23 |  08:23 09:31-09:46/15 |  07:33 |  06:32 |  06:24 |  05:34 |  05:17 |  05:43 |  06:29 |  07:17 |  08:06 |  07:59 09:08-09:22/14 |  08:33 10:52-10:58/6 
|  17:05 |  18:00 |  18:48 |  20:39 |  21:25 |  21:51 |  21:34 |  20:41 |  19:32 |  18:27 |  16:37 |  16:28

 24 |  08:22 09:32-09:47/15 |  07:31 |  06:30 |  06:22 |  05:33 |  05:18 |  05:44 |  06:30 |  07:19 |  08:08 |  08:01 09:08-09:22/14 |  08:34 10:54-10:59/5 
|  17:07 |  18:02 |  18:49 |  20:40 |  21:26 |  21:51 |  21:33 |  20:39 |  19:30 |  18:25 |  16:36 |  16:28

 25 |  08:21 09:33-09:47/14 |  07:29 |  06:27 |  06:20 |  05:31 |  05:18 |  05:45 |  06:32 |  07:20 |  07:10 |  08:02 09:09-09:22/13 |  08:34 10:54-10:58/4 
|  17:08 |  18:03 |  18:51 |  20:42 |  21:28 |  21:51 |  21:31 |  20:36 |  19:27 |  17:23 |  16:35 |  16:29

 26 |  08:20 09:33-09:46/13 |  07:27 |  06:25 |  06:18 |  05:30 |  05:18 |  05:47 |  06:34 |  07:22 |  07:11 |  08:04 09:10-09:22/12 |  08:35 10:55-10:58/3 
|  17:10 |  18:05 |  18:53 |  20:43 |  21:29 |  21:51 |  21:30 |  20:34 |  19:25 |  17:21 |  16:34 |  16:29

 27 |  08:18 09:34-09:46/12 |  07:25 |  06:23 |  06:16 |  05:29 |  05:19 |  05:48 |  06:35 |  07:24 |  07:13 |  08:05 09:10-09:21/11 |  08:35
|  17:12 |  18:07 |  18:54 |  20:45 |  21:30 |  21:51 |  21:29 |  20:32 |  19:23 |  17:19 |  16:33 |  16:30

 28 |  08:17 09:35-09:45/10 |  07:22 |  06:21 |  06:14 |  05:28 |  05:19 |  05:50 |  06:37 |  07:25 |  07:15 |  08:07 09:12-09:20/8 |  08:35
|  17:13 |  18:09 |  18:56 |  20:47 |  21:31 |  21:51 |  21:27 |  20:30 |  19:21 |  17:17 |  16:32 |  16:31

 29 |  08:16 09:37-09:44/7 |  |  07:18 |  06:12 |  05:27 |  05:20 |  05:51 |  06:38 |  07:27 |  07:17 |  08:08 09:14-09:20/6 |  08:36
|  17:15 |  |  19:58 |  20:48 |  21:33 |  21:51 |  21:26 |  20:28 |  19:18 |  17:15 |  16:31 |  16:32

 30 |  08:14 09:19-09:21/2 |  |  07:16 |  06:10 |  05:26 |  05:20 |  05:52 |  06:40 |  07:28 |  07:18 |  08:10 |  08:36
|  17:17 |  |  19:59 |  20:50 |  21:34 |  21:51 |  21:24 |  20:26 |  19:16 |  17:13 |  16:31 |  16:33

 31 |  08:13 09:17-09:25/8 |  |  07:14 |  |  05:25 |  |  05:54 |  06:41 |  |  07:20 |  |  08:36
|  17:19 |  |  20:01 |  |  21:35 |  |  21:23 |  20:24 |  |  17:11 |  |  16:33

Sonnenscheinstunden |  262 |  278 |  366 |  413 |  480 |  494 |  498 |  452 |  382 |  334 |  270 |  248
Anzahl Minuten mit Schatten 198 138 0 0 0 0 0 0 0 0 338 38
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Projekt:

13-127-GK-02
Beschreibung:

Schattenwurfgutachten für das geplante Repowering im Windpark Grevenbroich
Lizenzierter Anwender:

T&H I ngenieure GmbH 
Bremerhavener Heerstraße 10 
DE-28717 Bremen
+ 49 (0) 421 6989 9314
info@th-ingenieure.de
Berechnet:

27.05.2015 09:17/3.0.578

SHADOW - Kalender pro WEA
Berechnung: VorbelastungWEA: 2 - V 90 GS-8
Voraussetzungen für Berechnung des Schattenwurfs
Referenzjahr für Kalender 2015
Die dargestellten Zeiten sind die astronomisch maximal mögliche Beschattungsdauer, berechnet unter folgenden Annahmen:
   Die Sonne scheint täglich von Sonnenauf- bis -untergang
   Die Rotorfläche steht immer senkrecht zur Sonneneinfallsrichtung 
   Die Windenergieanlage/n ist/ sind immer in Betrieb

Tabellen-Layout: Die Daten für jeden Tag sind in folgender Matrix wiedergegeben (Sommerzeit wie Bezugsjahr) :

Tag im Monat Sonnenaufgang    (SS:MM) Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (SS:MM) Schattenende/Minuten mit Schatten
Sonnenuntergang (SS:MM) Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (SS:MM) Schattenende/Minuten mit Schatten

| Januar | Februar | März | April | Mai | Juni
      

  1 |  08:36 10:00-10:30/30 |  08:11 |  07:20 |  07:12 |  06:09 |  05:24
|  16:35 |  17:20 |  18:10 |  20:02 |  20:52 |  21:36

  2 |  08:36 10:00-10:30/30 |  08:10 |  07:18 |  07:09 |  06:07 |  05:23
|  16:36 |  17:22 |  18:12 |  20:04 |  20:53 |  21:37

  3 |  08:36 10:00-10:30/30 |  08:09 |  07:16 |  07:07 |  06:05 |  05:23
|  16:37 |  17:24 |  18:14 |  20:06 |  20:55 |  21:38

  4 |  08:36 10:01-10:31/30 |  08:07 |  07:14 |  07:05 |  06:03 |  05:22
|  16:38 |  17:26 |  18:16 |  20:07 |  20:56 |  21:39

  5 |  08:35 10:02-10:31/29 |  08:05 |  07:12 |  07:03 |  06:01 |  05:21
|  16:39 |  17:28 |  18:17 |  20:09 |  20:58 |  21:40

  6 |  08:35 10:02-10:30/28 |  08:04 08:59-09:07/8 |  07:10 |  07:01 |  05:59 |  05:21
|  16:40 |  17:29 |  18:19 |  20:11 |  21:00 |  21:41

  7 |  08:35 10:03-10:31/28 |  08:02 08:57-09:09/12 |  07:07 |  06:58 |  05:58 |  05:20
|  16:41 |  17:31 |  18:21 |  20:12 |  21:01 |  21:42

  8 |  08:34 09:46-09:50/4 |  08:00 08:56-09:10/14 |  07:05 |  06:56 |  05:56 |  05:19
|  16:42 10:03-10:30/27 |  17:33 |  18:22 |  20:14 |  21:03 |  21:43

  9 |  08:34 09:45-09:53/8 |  07:59 08:56-09:12/16 |  07:03 |  06:54 |  05:54 |  05:19
|  16:44 10:04-10:30/26 |  17:35 |  18:24 |  20:16 |  21:04 |  21:44

 10 |  08:34 09:44-09:54/10 |  07:57 08:55-09:13/18 |  07:01 |  06:52 |  05:53 |  05:19
|  16:45 10:04-10:29/25 |  17:36 |  18:26 |  20:17 |  21:06 |  21:45

 11 |  08:33 09:43-09:55/12 |  07:55 08:55-09:13/18 |  06:59 |  06:50 |  05:51 |  05:18
|  16:46 10:04-10:28/24 |  17:38 |  18:27 |  20:19 |  21:07 |  21:45

 12 |  08:33 09:44-09:57/13 |  07:54 08:54-09:13/19 |  06:57 |  06:47 |  05:49 |  05:18
|  16:48 10:06-10:23/17 |  17:40 |  18:29 |  20:21 |  21:09 |  21:46

 13 |  08:32 09:43-09:58/15 |  07:52 08:54-09:13/19 |  06:54 |  06:45 |  05:48 |  05:18
|  16:49 10:06-10:23/17 |  17:42 |  18:31 |  20:22 |  21:10 |  21:47

 14 |  08:31 09:43-09:59/16 |  07:50 08:55-09:12/17 |  06:52 |  06:43 |  05:46 |  05:17
|  16:51 10:07-10:23/16 |  17:44 |  18:33 |  20:24 |  21:12 |  21:47

 15 |  08:31 09:43-09:59/16 |  07:48 08:55-09:12/17 |  06:50 |  06:41 |  05:45 |  05:17
|  16:52 10:08-10:22/14 |  17:45 |  18:34 |  20:25 |  21:13 |  21:48

 16 |  08:30 09:42-10:00/18 |  07:46 08:39-08:43/4 |  06:48 |  06:39 |  05:43 |  05:17
|  16:54 10:09-10:22/13 |  17:47 08:56-09:11/15 |  18:36 |  20:27 |  21:15 |  21:48

 17 |  08:29 09:42-10:01/19 |  07:44 08:36-08:46/10 |  06:45 |  06:37 19:38-19:42/4 |  05:42 |  05:17
|  16:55 10:10-10:21/11 |  17:49 08:57-09:10/13 |  18:38 |  20:29 |  21:16 |  21:49

 18 |  08:28 09:43-10:01/18 |  07:42 08:34-08:48/14 |  06:43 |  06:35 19:35-19:45/10 |  05:40 |  05:17
|  16:57 10:13-10:19/6 |  17:51 08:59-09:08/9 |  18:39 |  20:30 |  21:18 |  21:49

 19 |  08:27 09:43-10:02/19 |  07:41 08:33-08:49/16 |  06:41 |  06:32 19:33-19:46/13 |  05:39 |  05:17
|  16:58 |  17:53 |  18:41 |  20:32 |  21:19 |  21:50

 20 |  08:26 09:43-10:02/19 |  07:39 08:32-08:50/18 |  06:39 |  06:30 19:32-19:47/15 |  05:38 |  05:17
|  17:00 |  17:54 |  18:43 |  20:34 |  21:21 |  21:50

 21 |  08:25 09:44-10:03/19 |  07:37 08:31-08:50/19 |  06:36 |  06:28 19:31-19:47/16 |  05:36 |  05:17
|  17:02 |  17:56 |  18:44 |  20:35 |  21:22 |  21:50

 22 |  08:24 09:43-10:02/19 |  07:35 08:31-08:50/19 |  06:34 |  06:26 19:31-19:48/17 |  05:35 |  05:17
|  17:03 |  17:58 |  18:46 |  20:37 |  21:23 |  21:51

 23 |  08:23 09:44-10:03/19 |  07:33 08:31-08:50/19 |  06:32 |  06:24 19:30-19:47/17 |  05:34 |  05:17
|  17:05 |  18:00 |  18:48 |  20:39 |  21:25 |  21:51

 24 |  08:22 09:45-10:03/18 |  07:31 08:31-08:50/19 |  06:30 |  06:22 19:30-19:47/17 |  05:32 |  05:18
|  17:07 |  18:02 |  18:49 |  20:40 |  21:26 |  21:51

 25 |  08:21 09:46-10:03/17 |  07:29 08:32-08:49/17 |  06:27 |  06:20 19:30-19:46/16 |  05:31 |  05:18
|  17:08 |  18:03 |  18:51 |  20:42 |  21:28 |  21:51

 26 |  08:20 09:46-10:02/16 |  07:27 08:33-08:49/16 |  06:25 |  06:18 19:31-19:45/14 |  05:30 |  05:18
|  17:10 |  18:05 |  18:53 |  20:43 |  21:29 |  21:51

 27 |  08:18 09:47-10:02/15 |  07:24 08:33-08:46/13 |  06:23 |  06:16 19:31-19:44/13 |  05:29 |  05:19
|  17:12 |  18:07 |  18:54 |  20:45 |  21:30 |  21:51

 28 |  08:17 09:48-10:00/12 |  07:22 08:35-08:44/9 |  06:21 |  06:14 19:33-19:42/9 |  05:28 |  05:19
|  17:13 |  18:09 |  18:56 |  20:47 |  21:31 |  21:51

 29 |  08:16 09:51-09:59/8 |  |  07:18 |  06:12 19:36-19:40/4 |  05:27 |  05:20
|  17:15 |  |  19:58 |  20:48 |  21:33 |  21:51

 30 |  08:14 |  |  07:16 |  06:10 |  05:26 |  05:20
|  17:17 |  |  19:59 |  20:50 |  21:34 |  21:51

 31 |  08:13 |  |  07:14 |  |  05:25 |  
|  17:19 |  |  20:01 |  |  21:35 |  

Sonnenscheinstunden |  262 |  278 |  366 |  413 |  480 |  494
Anzahl Minuten mit Schatten 731 388 0 165 0 0
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Projekt:

13-127-GK-02
Beschreibung:

Schattenwurfgutachten für das geplante Repowering im Windpark Grevenbroich
Lizenzierter Anwender:

T&H I ngenieure GmbH 
Bremerhavener Heerstraße 10 
DE-28717 Bremen
+ 49 (0) 421 6989 9314
info@th-ingenieure.de
Berechnet:

27.05.2015 09:17/3.0.578

SHADOW - Kalender pro WEA
Berechnung: VorbelastungWEA: 2 - V 90 GS-8
Voraussetzungen für Berechnung des Schattenwurfs
Referenzjahr für Kalender 2015
Die dargestellten Zeiten sind die astronomisch maximal mögliche Beschattungsdauer, berechnet unter folgenden Annahmen:
   Die Sonne scheint täglich von Sonnenauf- bis -untergang
   Die Rotorfläche steht immer senkrecht zur Sonneneinfallsrichtung 
   Die Windenergieanlage/n ist/ sind immer in Betrieb

Tabellen-Layout: Die Daten für jeden Tag sind in folgender Matrix wiedergegeben (Sommerzeit wie Bezugsjahr) :

Tag im Monat Sonnenaufgang    (SS:MM) Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (SS:MM) Schattenende/Minuten mit Schatten
Sonnenuntergang (SS:MM) Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (SS:MM) Schattenende/Minuten mit Schatten

| Juli | August | September| Oktober | November | Dezember
      

  1 |  05:21 |  05:55 |  06:43 |  07:30 |  07:22 08:24-08:42/18 |  08:11 09:25-09:39/14 
|  21:51 |  21:21 |  20:21 |  19:14 |  17:09 |  16:30 09:48-10:04/16

  2 |  05:21 |  05:57 |  06:44 |  07:32 |  07:23 08:25-08:42/17 |  08:13 09:25-09:38/13 10:06-10:09/3 
|  21:50 |  21:20 |  20:19 |  19:12 |  17:07 |  16:29 09:47-10:05/18

  3 |  05:22 |  05:58 |  06:46 |  07:33 |  07:25 08:24-08:41/17 |  08:14 09:27-09:38/11 
|  21:50 |  21:18 |  20:17 |  19:09 |  17:06 |  16:28 09:48-10:12/24

  4 |  05:23 |  06:00 |  06:48 |  07:35 |  07:27 08:25-08:40/15 |  08:15 09:28-09:37/9 
|  21:50 |  21:16 |  20:15 |  19:07 |  17:04 |  16:28 09:48-10:13/25

  5 |  05:23 |  06:01 |  06:49 |  07:36 |  07:29 08:26-08:39/13 |  08:17 09:30-09:36/6 
|  21:49 |  21:15 |  20:13 |  19:05 |  17:02 |  16:27 09:47-10:14/27

  6 |  05:24 |  06:03 |  06:51 |  07:38 |  07:30 08:28-08:38/10 |  08:18 09:48-10:16/28 
|  21:49 |  21:13 |  20:10 |  19:03 |  17:01 |  16:27

  7 |  05:25 |  06:04 |  06:52 |  07:40 |  07:32 08:32-08:34/2 |  08:19 09:48-10:17/29 
|  21:48 |  21:11 |  20:08 |  19:00 |  16:59 |  16:27

  8 |  05:26 |  06:06 |  06:54 |  07:41 |  07:34 |  08:20 09:48-10:17/29 
|  21:48 |  21:09 |  20:06 |  18:58 |  16:57 |  16:26

  9 |  05:27 |  06:07 |  06:55 |  07:43 |  07:36 |  08:22 09:50-10:19/29 
|  21:47 |  21:08 |  20:04 |  18:56 |  16:56 |  16:26

 10 |  05:28 |  06:09 |  06:57 |  07:45 |  07:37 |  08:23 09:50-10:19/29 
|  21:46 |  21:06 |  20:01 |  18:54 |  16:54 |  16:26

 11 |  05:29 |  06:10 |  06:59 |  07:46 |  07:39 |  08:24 09:50-10:20/30 
|  21:46 |  21:04 |  19:59 |  18:52 |  16:52 |  16:25

 12 |  05:30 |  06:12 |  07:00 |  07:48 |  07:41 |  08:25 09:51-10:20/29 
|  21:45 |  21:02 |  19:57 |  18:49 |  16:51 |  16:25

 13 |  05:31 |  06:13 |  07:02 |  07:49 |  07:42 |  08:26 09:51-10:21/30 
|  21:44 |  21:00 |  19:55 |  18:47 |  16:50 |  16:25

 14 |  05:32 |  06:15 |  07:03 |  07:51 |  07:44 09:23-09:30/7 |  08:27 09:52-10:22/30 
|  21:43 |  20:58 |  19:52 |  18:45 |  16:48 |  16:25

 15 |  05:33 |  06:16 19:45-19:46/1 |  07:05 |  07:53 09:08-09:17/9 |  07:46 09:21-09:32/11 |  08:28 09:52-10:22/30 
|  21:42 |  20:57 |  19:50 |  18:43 |  16:47 |  16:25

 16 |  05:34 |  06:18 19:40-19:49/9 |  07:06 |  07:54 09:06-09:19/13 |  07:48 09:21-09:34/13 |  08:29 09:53-10:23/30 
|  21:42 |  20:55 |  19:48 |  18:41 |  16:45 |  16:25

 17 |  05:35 |  06:19 19:39-19:51/12 |  07:08 |  07:56 09:04-09:20/16 |  07:49 09:20-09:35/15 |  08:30 09:53-10:24/31 
|  21:41 |  20:53 |  19:46 |  18:39 |  16:44 |  16:26

 18 |  05:36 |  06:21 19:37-19:52/15 |  07:09 |  07:58 09:03-09:21/18 |  07:51 09:20-09:36/16 |  08:30 09:53-10:23/30 
|  21:40 |  20:51 |  19:43 |  18:37 |  16:43 |  16:26

 19 |  05:38 |  06:23 19:37-19:53/16 |  07:11 |  07:59 09:03-09:21/18 |  07:53 09:19-09:36/17 |  08:31 09:54-10:24/30 
|  21:38 |  20:49 |  19:41 |  18:35 |  16:41 |  16:26

 20 |  05:39 |  06:24 19:36-19:52/16 |  07:13 |  08:01 09:02-09:21/19 |  07:54 09:19-09:37/18 |  08:32 09:55-10:25/30 
|  21:37 |  20:47 |  19:39 |  18:33 |  16:40 |  16:26

 21 |  05:40 |  06:26 19:36-19:53/17 |  07:14 |  08:03 09:01-09:21/20 |  07:56 09:19-09:38/19 |  08:32 09:55-10:25/30 
|  21:36 |  20:45 |  19:37 |  18:31 |  16:39 |  16:27

 22 |  05:41 |  06:27 19:35-19:52/17 |  07:16 |  08:05 09:02-09:20/18 |  07:58 09:19-09:38/19 |  08:33 09:56-10:26/30 
|  21:35 |  20:43 |  19:34 |  18:29 |  16:38 |  16:27

 23 |  05:43 |  06:29 19:35-19:52/17 |  07:17 |  08:06 09:02-09:20/18 |  07:59 09:20-09:39/19 |  08:33 09:56-10:26/30 
|  21:34 |  20:41 |  19:32 |  18:27 |  16:37 |  16:28

 24 |  05:44 |  06:30 19:35-19:51/16 |  07:19 |  08:08 09:03-09:19/16 |  08:01 09:19-09:39/20 |  08:34 09:57-10:27/30 
|  21:33 |  20:38 |  19:30 |  18:25 |  16:36 |  16:28

 25 |  05:45 |  06:32 19:36-19:50/14 |  07:20 |  07:10 08:04-08:18/14 |  08:02 09:20-09:39/19 |  08:34 09:57-10:27/30 
|  21:31 |  20:36 |  19:27 |  17:23 08:29-08:38/9 |  16:35 09:52-09:56/4 |  16:29

 26 |  05:47 |  06:34 19:37-19:48/11 |  07:22 |  07:11 08:06-08:17/11 |  08:04 09:21-09:39/18 |  08:35 09:57-10:27/30 
|  21:30 |  20:34 |  19:25 |  17:21 08:27-08:40/13 |  16:34 09:50-09:59/9 |  16:29

 27 |  05:48 |  06:35 19:39-19:46/7 |  07:24 |  07:13 08:07-08:13/6 |  08:05 09:21-09:39/18 |  08:35 09:57-10:27/30 
|  21:29 |  20:32 |  19:23 |  17:19 08:25-08:40/15 |  16:33 09:48-10:00/12 |  16:30

 28 |  05:49 |  06:37 |  07:25 |  07:15 08:24-08:41/17 |  08:07 09:22-09:39/17 |  08:35 09:59-10:29/30 
|  21:27 |  20:30 |  19:21 |  17:17 |  16:32 09:48-10:01/13 |  16:31

 29 |  05:51 |  06:38 |  07:27 |  07:17 08:24-08:42/18 |  08:08 09:22-09:38/16 |  08:35 09:59-10:29/30 
|  21:26 |  20:28 |  19:18 |  17:15 |  16:31 09:47-10:02/15 |  16:32

 30 |  05:52 |  06:40 |  07:28 |  07:18 08:24-08:42/18 |  08:10 09:23-09:39/16 |  08:36 09:59-10:29/30 
|  21:24 |  20:26 |  19:16 |  17:13 |  16:30 09:47-10:03/16 |  16:32

 31 |  05:54 |  06:41 |  |  07:20 08:24-08:42/18 |  |  08:36 10:00-10:30/30 
|  21:23 |  20:24 |  |  17:11 |  |  16:33

Sonnenscheinstunden |  498 |  452 |  382 |  334 |  270 |  248
Anzahl Minuten mit Schatten 0 168 0 304 439 940
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Projekt:

13-127-GK-02
Beschreibung:

Schattenwurfgutachten für das geplante Repowering im Windpark Grevenbroich
Lizenzierter Anwender:

T&H I ngenieure GmbH 
Bremerhavener Heerstraße 10 
DE-28717 Bremen
+ 49 (0) 421 6989 9314
info@th-ingenieure.de
Berechnet:

27.05.2015 09:17/3.0.578

SHADOW - Grafischer Kalender pro WEA
Berechnung: Vorbelastung

Schattenrezeptoren

C: IO 3

E: IO 5

F: IO 6

G: IO 7

T: IO 21

U: IO 22

V: IO 23

AA: IO 30
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Projekt:

13-127-GK-02

Lizenzierter Anwender:

T&H I ngenieure GmbH 
Bremerhavener Heerstraße 10 
DE-28717 Bremen
+ 49 (0) 421 6989 9314
info@th-ingenieure.de
Berechnet:

27.05.2015 09:17/3.0.578

Beschreibung:

Schattenwurfgutachten für das
geplante Repowering im Windpark
Grevenbroich

SHADOW -
Karte
Berechnung: 
Vorbelastung

0 250 500 750 1000 m
Karte:  Lageplan1 , Maßstab 1:20.000, Mitte:  GK (3 deg)-DHDN/PD/Bessel (DE 1995 < ± 5m) Zone: 2  Ost:  2.542.483  Nord: 5.659.035

Existierende WEA Schattenrezeptor
Höhe der Schattenkarte:  Höhenlinien: CONTOURLINE_ONLINEDATA_2.wpo (3)

Max. Minuten an einem Tag,
Astron.max.mögl.

30 

Stunden/Jahr,
Astron.max.mögl.

0,0 - 30,0 

30,0 - 1.000,0 



Anlage 3 
 

Berechnungsergebnisse Zusatzbelastung 
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Projekt:

13-127-GK-02
Beschreibung:

Schattenwurfgutachten für das geplante Repowering im Windpark Grevenbroich
Lizenzierter Anwender:

T&H I ngenieure GmbH 
Bremerhavener Heerstraße 10 
DE-28717 Bremen
+ 49 (0) 421 6989 9314
info@th-ingenieure.de
Berechnet:

27.05.2015 09:23/3.0.578

SHADOW - Hauptergebnis
Berechnung: Zusatzbelastung
Voraussetzungen für Berechnung des Schattenwurfs
Beschattungsbereich der WEA
Schatten nur relevant, wo Rotorblatt mind. 20%  der Sonne verdeckt
Siehe WEA-Tabelle

Minimale relevante Sonnenhöhe über Horizont 3 °
Tage zwischen Berechnungen 1 Tag(e)
Berechnungszeitsprung 1 Minuten
Die dargestellten Zeiten sind die astronomisch maximal mögliche
Beschattungsdauer, berechnet unter folgenden Annahmen:

Die Sonne scheint täglich von Sonnenauf- bis -untergang
Die Rotorfläche steht immer senkrecht zur Sonneneinfallsrichtung 
Die Windenergieanlage/n ist/ sind immer in Betrieb

Eine WEA wird nicht berücksichtigt, wenn sie von keinem Teil der
Rezeptorfläche aus sichtbar ist. Die Sichtbarkeitsberechnung basiert auf
den folgenden Annahmen:
Verwendete Höhenlinien: Höhenlinien: CONTOURLINE_ONLINEDATA_2.wpo (3)
Hindernisse in Berechnung verwendet
Augenhöhe: 1,5 m
Rasterauflösung: 10,0 m

Alle Koordinatenangaben in
GK (3 deg)-DHDN/PD/Bessel (DE 1995 < ± 5m) Zone: 2

WEA
WEA-Typ Schattendaten

Rechts Hoch Z Beschreibung Aktuell Hersteller Typ Nenn- Rotor- Nabenhöhe Beschatt.- U/min
leistung durchmesser Bereich

[m] [kW] [m] [m] [m] [U/min]
1 2.542.928 5.659.429 165,4 WEA 1 Ja GE WIND ENERGY GE 2.5-120-2.500 2.500 120,0 120,0 1.720 13,0
2 2.543.173 5.659.044 163,7 WEA 2 Ja GE WIND ENERGY GE 2.5-120-2.500 2.500 120,0 120,0 1.720 13,0
3 2.542.913 5.658.632 153,7 WEA 3 Ja GE WIND ENERGY GE 2.5-120-2.500 2.500 120,0 120,0 1.720 13,0
4 2.542.780 5.659.040 160,0 WEA 4 Ja GE WIND ENERGY GE 2.5-120-2.500 2.500 120,0 120,0 1.720 13,0
5 2.542.364 5.658.980 160,0 WEA 5 Ja GE WIND ENERGY GE 2.5-120-2.500 2.500 120,0 120,0 1.720 13,0

Schattenrezeptor-Eingabe
Nr. Name Rechts Hoch Z Breite Höhe Höhe Azimutwinkel Neigung des Ausrichtungsmodus

über Grund (von Süd) Fensters
[m] [m] [m] [m] [ ° ] [ ° ]

A IO 1 2.541.934 5.659.696 64,5 1,0 1,0 2,0 0,0 90,0 "Gewächshaus-Modus"
B IO 2 2.542.636 5.660.231 60,0 1,0 1,0 2,0 0,0 90,0 "Gewächshaus-Modus"
C IO 3 2.543.698 5.658.391 79,4 1,0 1,0 2,0 0,0 90,0 "Gewächshaus-Modus"
D IO 4 2.543.513 5.657.481 92,6 1,0 1,0 2,0 0,0 90,0 "Gewächshaus-Modus"
E IO 5 2.541.515 5.659.096 88,4 1,0 1,0 2,0 0,0 90,0 "Gewächshaus-Modus"
F IO 6 2.540.919 5.658.997 60,9 1,0 1,0 2,0 0,0 90,0 "Gewächshaus-Modus"
G IO 7 2.540.969 5.659.138 72,5 1,0 1,0 2,0 0,0 90,0 "Gewächshaus-Modus"
H IO 8 2.542.677 5.660.463 60,0 1,0 1,0 2,0 0,0 90,0 "Gewächshaus-Modus"
I IO 9 2.542.178 5.660.435 60,0 1,0 1,0 2,0 0,0 90,0 "Gewächshaus-Modus"
J IO 9a 2.542.311 5.660.481 60,0 1,0 1,0 2,0 0,0 90,0 "Gewächshaus-Modus"
K IO 10 2.543.999 5.659.405 70,0 1,0 1,0 2,0 0,0 90,0 "Gewächshaus-Modus"
L IO 11 2.541.696 5.659.849 60,0 1,0 1,0 2,0 0,0 90,0 "Gewächshaus-Modus"

M IO 12 2.541.830 5.659.947 60,0 1,0 1,0 2,0 0,0 90,0 "Gewächshaus-Modus"
N IO 13 2.544.009 5.659.590 67,2 1,0 1,0 2,0 0,0 90,0 "Gewächshaus-Modus"
O IO 14 2.542.838 5.660.907 60,0 1,0 1,0 2,0 0,0 90,0 "Gewächshaus-Modus"
P IO 16 2.542.228 5.660.236 60,0 1,0 1,0 2,0 0,0 90,0 "Gewächshaus-Modus"
Q IO 17 2.542.455 5.660.230 60,0 1,0 1,0 2,0 0,0 90,0 "Gewächshaus-Modus"
R IO 18 2.541.984 5.660.251 60,0 1,0 1,0 2,0 0,0 90,0 "Gewächshaus-Modus"
S IO 19 2.541.994 5.659.817 60,0 1,0 1,0 2,0 0,0 90,0 "Gewächshaus-Modus"
T IO 21 2.541.821 5.659.532 68,0 1,0 1,0 2,0 0,0 90,0 "Gewächshaus-Modus"
U IO 22 2.541.863 5.659.581 68,1 1,0 1,0 2,0 0,0 90,0 "Gewächshaus-Modus"
V IO 23 2.541.538 5.659.233 80,0 1,0 1,0 2,0 0,0 90,0 "Gewächshaus-Modus"

W IO 26 2.541.903 5.656.805 81,7 1,0 1,0 2,0 0,0 90,0 "Gewächshaus-Modus"
X IO 27 2.543.820 5.658.647 73,4 1,0 1,0 2,0 0,0 90,0 "Gewächshaus-Modus"
Y IO 28 2.543.876 5.659.140 70,0 1,0 1,0 2,0 0,0 90,0 "Gewächshaus-Modus"
Z IO 29 2.543.828 5.659.476 70,0 1,0 1,0 2,0 0,0 90,0 "Gewächshaus-Modus"

AA IO 30 2.541.733 5.659.440 69,3 1,0 1,0 2,0 0,0 90,0 "Gewächshaus-Modus"
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Projekt:

13-127-GK-02
Beschreibung:

Schattenwurfgutachten für das geplante Repowering im Windpark Grevenbroich
Lizenzierter Anwender:

T&H I ngenieure GmbH 
Bremerhavener Heerstraße 10 
DE-28717 Bremen
+ 49 (0) 421 6989 9314
info@th-ingenieure.de
Berechnet:

27.05.2015 09:23/3.0.578

SHADOW - Hauptergebnis
Berechnung: Zusatzbelastung

Berechnungsergebnisse
Schattenrezeptor

astron. max. mögl. Beschattungsdauer
Nr. Name Stunden/Jahr Schattentage/a Max.Schatten

Stunden/Tag
[Std/Jahr] [Tage/Jahr] [Std/Tag]

A IO 1 59:19 152 0:34
B IO 2 38:34  74 0:40
C IO 3 44:56  89 0:35
D IO 4 0:00   0 0:00
E IO 5 40:11  95 0:57
F IO 6 6:16  25 0:19
G IO 7 6:25  25 0:20
H IO 8 4:20  22 0:15
I IO 9 22:31  72 0:24
J IO 9a 19:30  55 0:25
K IO 10 46:15 106 1:01
L IO 11 42:17 136 0:29

M IO 12 62:56 145 0:45
N IO 13 39:39 110 0:44
O IO 14 0:00   0 0:00
P IO 16 32:27  98 0:27
Q IO 17 38:52  85 0:31
R IO 18 31:53 108 0:23
S IO 19 66:47 156 0:34
T IO 21 45:10 107 0:40
U IO 22 48:26 116 0:36
V IO 23 40:28  97 1:00

W IO 26 0:00   0 0:00
X IO 27 45:21 120 0:30
Y IO 28 77:10 181 0:52
Z IO 29 57:33 130 0:56

AA IO 30 45:34  97 0:46

Gesamtmenge der max. mögl. Beschattung an Rezeptoren pro WEA
Nr. Name Maximal Erwartet

[Std/Jahr] [Std/Jahr]
1 WEA 1 266:38
2 WEA 2 132:43
3 WEA 3 121:38
4 WEA 4 151:07
5 WEA 5 197:01
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Projekt:

13-127-GK-02
Beschreibung:

Schattenwurfgutachten für das geplante Repowering im Windpark Grevenbroich
Lizenzierter Anwender:

T&H I ngenieure GmbH 
Bremerhavener Heerstraße 10 
DE-28717 Bremen
+ 49 (0) 421 6989 9314
info@th-ingenieure.de
Berechnet:

27.05.2015 09:23/3.0.578

SHADOW - Kalender
Berechnung: ZusatzbelastungSchattenrezeptor: A - IO 1
Voraussetzungen für Berechnung des Schattenwurfs
Referenzjahr für Kalender 2015
Die dargestellten Zeiten sind die astronomisch maximal mögliche Beschattungsdauer, berechnet unter folgenden Annahmen:
   Die Sonne scheint täglich von Sonnenauf- bis -untergang
   Die Rotorfläche steht immer senkrecht zur Sonneneinfallsrichtung 
   Die Windenergieanlage/n ist/ sind immer in Betrieb

Tabellen-Layout: Die Daten für jeden Tag sind in folgender Matrix wiedergegeben (Sommerzeit wie Bezugsjahr) :

Tag im Monat Sonnenaufgang    (SS:MM) Zeitpunkt (SS:MM) Schattenanfang (WEA mit erstem Schatten)
Sonnenuntergang (SS:MM) Minuten mit Schatten Zeitpunkt (SS:MM) Schattenende (WEA mit letztem Schatten)

| Januar | Februar | März | April | Mai | Juni
      

  1 |  08:36 10:24 (5) |  08:12 10:26 (5) |  07:20 |  07:12 |  06:09 |  05:24
|  16:35    14    10:38 (5) |  17:20    28    10:54 (5) |  18:10 |  20:02 |  20:52 |  21:36

  2 |  08:36 10:23 (5) |  08:10 10:28 (5) |  07:18 |  07:09 |  06:07 |  05:23
|  16:36    15    10:38 (5) |  17:22    26    10:54 (5) |  18:12 |  20:04 |  20:53 |  21:37

  3 |  08:36 10:23 (5) |  08:09 10:28 (5) |  07:16 |  07:07 |  06:05 |  05:23
|  16:37    17    10:40 (5) |  17:24    25    10:53 (5) |  18:14 |  20:06 |  20:55 |  21:38

  4 |  08:36 10:23 (5) |  08:07 09:16 (4) |  07:14 |  07:05 |  06:03 |  05:22
|  16:38    18    10:41 (5) |  17:26    25    10:51 (5) |  18:16 |  20:07 |  20:56 |  21:39

  5 |  08:35 10:23 (5) |  08:05 09:13 (4) |  07:12 |  07:03 |  06:01 |  05:21
|  16:39    19    10:42 (5) |  17:28    29    10:50 (5) |  18:17 |  20:09 |  20:58 |  21:40

  6 |  08:35 10:22 (5) |  08:04 09:10 (4) |  07:10 |  07:01 |  05:59 |  05:21
|  16:40    21    10:43 (5) |  17:29    29    10:47 (5) |  18:19 |  20:11 |  21:00 |  21:41

  7 |  08:35 10:22 (5) |  08:02 09:09 (4) |  07:08 |  06:58 |  05:58 |  05:20
|  16:41    22    10:44 (5) |  17:31    18    09:27 (4) |  18:21 |  20:12 |  21:01 |  21:42

  8 |  08:35 10:22 (5) |  08:01 09:07 (4) |  07:05 |  06:56 |  05:56 |  05:19
|  16:42    23    10:45 (5) |  17:33    21    09:28 (4) |  18:22 |  20:14 |  21:03 |  21:43

  9 |  08:34 10:22 (5) |  07:59 09:07 (4) |  07:03 |  06:54 |  05:54 |  05:19
|  16:44    25    10:47 (5) |  17:35    23    09:30 (4) |  18:24 |  20:16 |  21:04 |  21:44

 10 |  08:34 10:21 (5) |  07:57 09:07 (4) |  07:01 |  06:52 |  05:53 |  05:19
|  16:45    26    10:47 (5) |  17:36    23    09:30 (4) |  18:26 |  20:17 |  21:06 |  21:45

 11 |  08:33 10:21 (5) |  07:55 09:06 (4) |  06:59 |  06:50 |  05:51 |  05:18
|  16:46    27    10:48 (5) |  17:38    25    09:31 (4) |  18:28 |  20:19 |  21:07 |  21:45

 12 |  08:33 10:22 (5) |  07:54 09:05 (4) |  06:57 |  06:47 |  05:49 |  05:18
|  16:48    27    10:49 (5) |  17:40    26    09:31 (4) |  18:29 |  20:21 |  21:09 |  21:46

 13 |  08:32 10:21 (5) |  07:52 09:05 (4) |  06:54 07:57 (1) |  06:45 |  05:48 |  05:17
|  16:49    29    10:50 (5) |  17:42    26    09:31 (4) |  18:31    10    08:07 (1) |  20:22 |  21:10 |  21:47

 14 |  08:31 10:21 (5) |  07:50 09:05 (4) |  06:52 07:53 (1) |  06:43 |  05:46 |  05:17
|  16:51    30    10:51 (5) |  17:44    26    09:31 (4) |  18:33    16    08:09 (1) |  20:24 |  21:12 |  21:47

 15 |  08:31 10:21 (5) |  07:48 09:05 (4) |  06:50 07:51 (1) |  06:41 |  05:45 |  05:17
|  16:52    30    10:51 (5) |  17:45    26    09:31 (4) |  18:34    19    08:10 (1) |  20:25 |  21:13 |  21:48

 16 |  08:30 10:21 (5) |  07:46 09:05 (4) |  06:48 07:50 (1) |  06:39 |  05:43 |  05:17
|  16:54    31    10:52 (5) |  17:47    26    09:31 (4) |  18:36    22    08:12 (1) |  20:27 |  21:15 |  21:49

 17 |  08:29 10:21 (5) |  07:44 09:06 (4) |  06:45 07:48 (1) |  06:37 |  05:42 |  05:17
|  16:55    32    10:53 (5) |  17:49    24    09:30 (4) |  18:38    24    08:12 (1) |  20:29 |  21:16 |  21:49

 18 |  08:28 10:21 (5) |  07:43 09:06 (4) |  06:43 07:47 (1) |  06:35 |  05:40 |  05:17
|  16:57    32    10:53 (5) |  17:51    23    09:29 (4) |  18:39    25    08:12 (1) |  20:30 |  21:18 |  21:49

 19 |  08:27 10:21 (5) |  07:41 09:07 (4) |  06:41 07:47 (1) |  06:32 |  05:39 |  05:17
|  16:58    33    10:54 (5) |  17:53    21    09:28 (4) |  18:41    26    08:13 (1) |  20:32 |  21:19 |  21:50

 20 |  08:26 10:21 (5) |  07:39 09:08 (4) |  06:39 07:47 (1) |  06:30 |  05:37 |  05:17
|  17:00    34    10:55 (5) |  17:54    19    09:27 (4) |  18:43    26    08:13 (1) |  20:34 |  21:21 |  21:50

 21 |  08:25 10:21 (5) |  07:37 09:10 (4) |  06:36 07:46 (1) |  06:28 |  05:36 |  05:17
|  17:02    34    10:55 (5) |  17:56    15    09:25 (4) |  18:44    26    08:12 (1) |  20:35 |  21:22 |  21:50

 22 |  08:24 10:21 (5) |  07:35 09:12 (4) |  06:34 07:46 (1) |  06:26 |  05:35 |  05:17
|  17:03    34    10:55 (5) |  17:58    11    09:23 (4) |  18:46    25    08:11 (1) |  20:37 |  21:24 |  21:51

 23 |  08:23 10:21 (5) |  07:33 |  06:32 07:46 (1) |  06:24 |  05:34 |  05:17
|  17:05    34    10:55 (5) |  18:00 |  18:48    25    08:11 (1) |  20:39 |  21:25 |  21:51

 24 |  08:22 10:22 (5) |  07:31 |  06:30 07:46 (1) |  06:22 |  05:32 |  05:18
|  17:07    34    10:56 (5) |  18:02 |  18:49    24    08:10 (1) |  20:40 |  21:26 |  21:51

 25 |  08:21 10:23 (5) |  07:29 |  06:27 07:46 (1) |  06:20 |  05:31 |  05:18
|  17:08    33    10:56 (5) |  18:03 |  18:51    22    08:08 (1) |  20:42 |  21:28 |  21:51

 26 |  08:20 10:22 (5) |  07:27 |  06:25 07:47 (1) |  06:18 |  05:30 |  05:18
|  17:10    34    10:56 (5) |  18:05 |  18:53    20    08:07 (1) |  20:43 |  21:29 |  21:51

 27 |  08:18 10:23 (5) |  07:25 |  06:23 07:49 (1) |  06:16 |  05:29 |  05:19
|  17:12    33    10:56 (5) |  18:07 |  18:54    16    08:05 (1) |  20:45 |  21:30 |  21:51

 28 |  08:17 10:23 (5) |  07:22 |  06:21 07:51 (1) |  06:14 |  05:28 |  05:19
|  17:13    33    10:56 (5) |  18:09 |  18:56    12    08:03 (1) |  20:47 |  21:31 |  21:51

 29 |  08:16 10:24 (5) |  |  07:18 |  06:12 |  05:27 |  05:20
|  17:15    32    10:56 (5) |  |  19:58 |  20:48 |  21:33 |  21:51

 30 |  08:14 10:24 (5) |  |  07:16 |  06:10 |  05:26 |  05:20
|  17:17    31    10:55 (5) |  |  19:59 |  20:50 |  21:34 |  21:51

 31 |  08:13 10:25 (5) |  |  07:14 |  |  05:25 |  
|  17:19    30    10:55 (5) |  |  20:01 |  |  21:35 |  

Sonnenscheinstunden |    262 |    278 |    366 |    413 |    480 |    494
astr.max.mögl.Beschattung |   867 |   515 |   338 | | |
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Projekt:

13-127-GK-02
Beschreibung:

Schattenwurfgutachten für das geplante Repowering im Windpark Grevenbroich
Lizenzierter Anwender:

T&H I ngenieure GmbH 
Bremerhavener Heerstraße 10 
DE-28717 Bremen
+ 49 (0) 421 6989 9314
info@th-ingenieure.de
Berechnet:

27.05.2015 09:23/3.0.578

SHADOW - Kalender
Berechnung: ZusatzbelastungSchattenrezeptor: A - IO 1
Voraussetzungen für Berechnung des Schattenwurfs
Referenzjahr für Kalender 2015
Die dargestellten Zeiten sind die astronomisch maximal mögliche Beschattungsdauer, berechnet unter folgenden Annahmen:
   Die Sonne scheint täglich von Sonnenauf- bis -untergang
   Die Rotorfläche steht immer senkrecht zur Sonneneinfallsrichtung 
   Die Windenergieanlage/n ist/ sind immer in Betrieb

Tabellen-Layout: Die Daten für jeden Tag sind in folgender Matrix wiedergegeben (Sommerzeit wie Bezugsjahr) :

Tag im Monat Sonnenaufgang    (SS:MM) Zeitpunkt (SS:MM) Schattenanfang (WEA mit erstem Schatten)
Sonnenuntergang (SS:MM) Minuten mit Schatten Zeitpunkt (SS:MM) Schattenende (WEA mit letztem Schatten)

| Juli | August | September | Oktober | November | Dezember
      

  1 |  05:21 |  05:55 |  06:43 |  07:30 08:33 (1) |  07:22 08:35 (4) |  08:11 10:03 (5)
|  21:51 |  21:21 |  20:21 |  19:14    15    08:48 (1) |  17:09    25    09:00 (4) |  16:30    28    10:31 (5)

  2 |  05:21 |  05:57 |  06:44 |  07:32 08:36 (1) |  07:24 08:36 (4) |  08:13 10:03 (5)
|  21:50 |  21:20 |  20:19 |  19:12     9    08:45 (1) |  17:07    24    09:00 (4) |  16:29    28    10:31 (5)

  3 |  05:22 |  05:58 |  06:46 |  07:33 |  07:25 08:36 (4) |  08:14 10:05 (5)
|  21:50 |  21:18 |  20:17 |  19:09 |  17:06    23    08:59 (4) |  16:28    26    10:31 (5)

  4 |  05:23 |  06:00 |  06:48 |  07:35 |  07:27 08:37 (4) |  08:15 10:05 (5)
|  21:50 |  21:16 |  20:15 |  19:07 |  17:04    21    08:58 (4) |  16:28    25    10:30 (5)

  5 |  05:23 |  06:01 |  06:49 |  07:36 |  07:29 08:38 (4) |  08:17 10:06 (5)
|  21:49 |  21:15 |  20:13 |  19:05 |  17:02    19    08:57 (4) |  16:27    24    10:30 (5)

  6 |  05:24 |  06:03 |  06:51 |  07:38 |  07:30 08:39 (4) |  08:18 10:07 (5)
|  21:49 |  21:13 |  20:10 |  19:03 |  17:01    28    10:16 (5) |  16:27    23    10:30 (5)

  7 |  05:25 |  06:04 |  06:52 |  07:40 |  07:32 08:41 (4) |  08:19 10:08 (5)
|  21:48 |  21:11 |  20:08 |  19:00 |  16:59    30    10:19 (5) |  16:27    22    10:30 (5)

  8 |  05:26 |  06:06 |  06:54 |  07:41 |  07:34 08:45 (4) |  08:21 10:09 (5)
|  21:48 |  21:10 |  20:06 |  18:58 |  16:57    27    10:21 (5) |  16:26    20    10:29 (5)

  9 |  05:27 |  06:07 |  06:55 |  07:43 |  07:36 09:59 (5) |  08:22 10:11 (5)
|  21:47 |  21:08 |  20:04 |  18:56 |  16:56    24    10:23 (5) |  16:26    19    10:30 (5)

 10 |  05:28 |  06:09 |  06:57 |  07:45 |  07:37 09:59 (5) |  08:23 10:12 (5)
|  21:47 |  21:06 |  20:01 |  18:54 |  16:54    25    10:24 (5) |  16:26    17    10:29 (5)

 11 |  05:29 |  06:10 |  06:59 |  07:46 |  07:39 09:58 (5) |  08:24 10:13 (5)
|  21:46 |  21:04 |  19:59 |  18:52 |  16:52    28    10:26 (5) |  16:25    16    10:29 (5)

 12 |  05:30 |  06:12 |  07:00 |  07:48 |  07:41 09:56 (5) |  08:25 10:14 (5)
|  21:45 |  21:02 |  19:57 |  18:50 |  16:51    30    10:26 (5) |  16:25    15    10:29 (5)

 13 |  05:31 |  06:13 |  07:02 |  07:50 |  07:43 09:56 (5) |  08:26 10:15 (5)
|  21:44 |  21:00 |  19:55 |  18:47 |  16:50    31    10:27 (5) |  16:25    13    10:28 (5)

 14 |  05:32 |  06:15 |  07:03 |  07:51 |  07:44 09:56 (5) |  08:27 10:16 (5)
|  21:43 |  20:59 |  19:52 |  18:45 |  16:48    32    10:28 (5) |  16:25    12    10:28 (5)

 15 |  05:33 |  06:16 |  07:05 |  07:53 |  07:46 09:56 (5) |  08:28 10:18 (5)
|  21:43 |  20:57 |  19:50 |  18:43 |  16:47    32    10:28 (5) |  16:25    10    10:28 (5)

 16 |  05:34 |  06:18 |  07:06 08:42 (1) |  07:55 |  07:48 09:56 (5) |  08:29 10:19 (5)
|  21:42 |  20:55 |  19:48     8    08:50 (1) |  18:41 |  16:45    33    10:29 (5) |  16:25     8    10:27 (5)

 17 |  05:35 |  06:19 |  07:08 08:38 (1) |  07:56 |  07:49 09:56 (5) |  08:30 10:21 (5)
|  21:41 |  20:53 |  19:46    14    08:52 (1) |  18:39 |  16:44    34    10:30 (5) |  16:26     6    10:27 (5)

 18 |  05:36 |  06:21 |  07:09 08:36 (1) |  07:58 |  07:51 09:56 (5) |  08:30 10:21 (5)
|  21:40 |  20:51 |  19:43    18    08:54 (1) |  18:37 |  16:43    34    10:30 (5) |  16:26     5    10:26 (5)

 19 |  05:38 |  06:23 |  07:11 08:34 (1) |  08:00 |  07:53 09:56 (5) |  08:31 10:24 (5)
|  21:39 |  20:49 |  19:41    21    08:55 (1) |  18:35 |  16:41    34    10:30 (5) |  16:26     1    10:25 (5)

 20 |  05:39 |  06:24 |  07:13 08:33 (1) |  08:01 |  07:54 09:56 (5) |  08:32
|  21:37 |  20:47 |  19:39    23    08:56 (1) |  18:33 |  16:40    34    10:30 (5) |  16:26

 21 |  05:40 |  06:26 |  07:14 08:32 (1) |  08:03 09:43 (4) |  07:56 09:57 (5) |  08:32
|  21:36 |  20:45 |  19:37    24    08:56 (1) |  18:31    10    09:53 (4) |  16:39    34    10:31 (5) |  16:27

 22 |  05:41 |  06:27 |  07:16 08:31 (1) |  08:05 09:40 (4) |  07:58 09:57 (5) |  08:33
|  21:35 |  20:43 |  19:34    26    08:57 (1) |  18:29    15    09:55 (4) |  16:38    34    10:31 (5) |  16:27

 23 |  05:43 |  06:29 |  07:17 08:31 (1) |  08:06 09:39 (4) |  07:59 09:58 (5) |  08:34
|  21:34 |  20:41 |  19:32    26    08:57 (1) |  18:27    18    09:57 (4) |  16:37    33    10:31 (5) |  16:28

 24 |  05:44 |  06:30 |  07:19 08:30 (1) |  08:08 09:37 (4) |  08:01 09:58 (5) |  08:34
|  21:33 |  20:39 |  19:30    26    08:56 (1) |  18:25    22    09:59 (4) |  16:36    33    10:31 (5) |  16:28

 25 |  05:45 |  06:32 |  07:20 08:30 (1) |  07:10 08:37 (4) |  08:02 09:58 (5) |  08:34
|  21:31 |  20:36 |  19:27    26    08:56 (1) |  17:23    23    09:00 (4) |  16:35    33    10:31 (5) |  16:29

 26 |  05:47 |  06:34 |  07:22 08:30 (1) |  07:11 08:36 (4) |  08:04 09:59 (5) |  08:35 10:27 (5)
|  21:30 |  20:34 |  19:25    25    08:55 (1) |  17:21    24    09:00 (4) |  16:34    32    10:31 (5) |  16:29     1    10:28 (5)

 27 |  05:48 |  06:35 |  07:24 08:30 (1) |  07:13 08:35 (4) |  08:05 09:59 (5) |  08:35 10:25 (5)
|  21:29 |  20:32 |  19:23    25    08:55 (1) |  17:19    25    09:00 (4) |  16:33    32    10:31 (5) |  16:30     5    10:30 (5)

 28 |  05:49 |  06:37 |  07:25 08:30 (1) |  07:15 08:35 (4) |  08:07 10:00 (5) |  08:35 10:26 (5)
|  21:27 |  20:30 |  19:21    23    08:53 (1) |  17:17    25    09:00 (4) |  16:32    31    10:31 (5) |  16:31     6    10:32 (5)

 29 |  05:51 |  06:38 |  07:27 08:31 (1) |  07:17 08:35 (4) |  08:08 10:00 (5) |  08:36 10:25 (5)
|  21:26 |  20:28 |  19:18    21    08:52 (1) |  17:15    26    09:01 (4) |  16:31    30    10:30 (5) |  16:32     9    10:34 (5)

 30 |  05:52 |  06:40 |  07:28 08:32 (1) |  07:18 08:35 (4) |  08:10 10:02 (5) |  08:36 10:25 (5)
|  21:24 |  20:26 |  19:16    19    08:51 (1) |  17:13    26    09:01 (4) |  16:30    29    10:31 (5) |  16:32    10    10:35 (5)

 31 |  05:54 |  06:41 |  |  07:20 08:35 (4) |  |  08:36 10:24 (5)
|  21:23 |  20:24 |  |  17:11    26    09:01 (4) |  |  16:33    12    10:36 (5)

Sonnenscheinstunden |    498 |    453 |    382 |    334 |    270 |    248
astr.max.mögl.Beschattung | | |   325 |   264 |   889 |   361
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Projekt:

13-127-GK-02
Beschreibung:

Schattenwurfgutachten für das geplante Repowering im Windpark Grevenbroich
Lizenzierter Anwender:

T&H I ngenieure GmbH 
Bremerhavener Heerstraße 10 
DE-28717 Bremen
+ 49 (0) 421 6989 9314
info@th-ingenieure.de
Berechnet:

27.05.2015 09:23/3.0.578

SHADOW - Kalender
Berechnung: ZusatzbelastungSchattenrezeptor: B - IO 2
Voraussetzungen für Berechnung des Schattenwurfs
Referenzjahr für Kalender 2015
Die dargestellten Zeiten sind die astronomisch maximal mögliche Beschattungsdauer, berechnet unter folgenden Annahmen:
   Die Sonne scheint täglich von Sonnenauf- bis -untergang
   Die Rotorfläche steht immer senkrecht zur Sonneneinfallsrichtung 
   Die Windenergieanlage/n ist/ sind immer in Betrieb

Tabellen-Layout: Die Daten für jeden Tag sind in folgender Matrix wiedergegeben (Sommerzeit wie Bezugsjahr) :

Tag im Monat Sonnenaufgang    (SS:MM) Zeitpunkt (SS:MM) Schattenanfang (WEA mit erstem Schatten)
Sonnenuntergang (SS:MM) Minuten mit Schatten Zeitpunkt (SS:MM) Schattenende (WEA mit letztem Schatten)

| Januar | Februar | März | April | Mai | Juni | Juli | August | September| Oktober | November | Dezember
            

  1 |  08:36 10:58 (1) |  08:12 |  07:20 |  07:12 |  06:08 |  05:24 |  05:21 |  05:55 |  06:43 |  07:30 |  07:22 |  08:11 10:44 (1)
|  16:35    33    11:31 (1) |  17:20 |  18:10 |  20:02 |  20:52 |  21:36 |  21:51 |  21:21 |  20:21 |  19:14 |  17:09 |  16:30    34    11:18 (1)

  2 |  08:36 10:58 (1) |  08:10 |  07:18 |  07:09 |  06:07 |  05:23 |  05:21 |  05:57 |  06:44 |  07:32 |  07:23 |  08:13 10:44 (1)
|  16:36    33    11:31 (1) |  17:22 |  18:12 |  20:04 |  20:53 |  21:37 |  21:50 |  21:20 |  20:19 |  19:12 |  17:07 |  16:29    34    11:18 (1)

  3 |  08:36 10:58 (1) |  08:09 |  07:16 |  07:07 |  06:05 |  05:23 |  05:22 |  05:58 |  06:46 |  07:33 |  07:25 |  08:14 10:45 (1)
|  16:37    34    11:32 (1) |  17:24 |  18:14 |  20:06 |  20:55 |  21:38 |  21:50 |  21:18 |  20:17 |  19:09 |  17:06 |  16:28    34    11:19 (1)

  4 |  08:36 10:59 (1) |  08:07 |  07:14 |  07:05 |  06:03 |  05:22 |  05:23 |  06:00 |  06:48 |  07:35 |  07:27 |  08:15 10:45 (1)
|  16:38    33    11:32 (1) |  17:26 |  18:15 |  20:07 |  20:56 |  21:39 |  21:50 |  21:16 |  20:15 |  19:07 |  17:04 |  16:28    34    11:19 (1)

  5 |  08:35 11:00 (1) |  08:05 |  07:12 |  07:03 |  06:01 |  05:21 |  05:23 |  06:01 |  06:49 |  07:36 |  07:29 |  08:17 10:45 (1)
|  16:39    33    11:33 (1) |  17:27 |  18:17 |  20:09 |  20:58 |  21:40 |  21:49 |  21:15 |  20:13 |  19:05 |  17:02 |  16:27    34    11:19 (1)

  6 |  08:35 10:59 (1) |  08:04 |  07:10 |  07:01 |  05:59 |  05:21 |  05:24 |  06:03 |  06:51 |  07:38 |  07:30 |  08:18 10:46 (1)
|  16:40    34    11:33 (1) |  17:29 |  18:19 |  20:11 |  21:00 |  21:41 |  21:49 |  21:13 |  20:10 |  19:03 |  17:00 |  16:27    34    11:20 (1)

  7 |  08:35 11:00 (1) |  08:02 |  07:07 |  06:58 |  05:58 |  05:20 |  05:25 |  06:04 |  06:52 |  07:40 |  07:32 |  08:19 10:46 (1)
|  16:41    34    11:34 (1) |  17:31 |  18:21 |  20:12 |  21:01 |  21:42 |  21:48 |  21:11 |  20:08 |  19:00 |  16:59 |  16:26    34    11:20 (1)

  8 |  08:35 11:00 (1) |  08:01 |  07:05 |  06:56 |  05:56 |  05:19 |  05:26 |  06:06 |  06:54 |  07:41 |  07:34 |  08:21 10:46 (1)
|  16:42    34    11:34 (1) |  17:33 |  18:22 |  20:14 |  21:03 |  21:43 |  21:48 |  21:09 |  20:06 |  18:58 |  16:57 |  16:26    34    11:20 (1)

  9 |  08:34 11:01 (1) |  07:59 |  07:03 |  06:54 |  05:54 |  05:19 |  05:27 |  06:07 |  06:55 |  07:43 |  07:36 |  08:22 10:47 (1)
|  16:44    34    11:35 (1) |  17:35 |  18:24 |  20:16 |  21:04 |  21:44 |  21:47 |  21:08 |  20:04 |  18:56 |  16:56 |  16:26    34    11:21 (1)

 10 |  08:34 11:01 (1) |  07:57 |  07:01 |  06:52 |  05:52 |  05:18 |  05:28 |  06:09 |  06:57 |  07:45 |  07:37 |  08:23 10:48 (1)
|  16:45    34    11:35 (1) |  17:36 |  18:26 |  20:17 |  21:06 |  21:45 |  21:47 |  21:06 |  20:01 |  18:54 |  16:54 |  16:26    33    11:21 (1)

 11 |  08:33 11:01 (1) |  07:55 |  06:59 |  06:50 |  05:51 |  05:18 |  05:29 |  06:10 |  06:58 |  07:46 |  07:39 |  08:24 10:48 (1)
|  16:46    34    11:35 (1) |  17:38 |  18:27 |  20:19 |  21:07 |  21:45 |  21:46 |  21:04 |  19:59 |  18:52 |  16:52 |  16:25    33    11:21 (1)

 12 |  08:33 11:02 (1) |  07:54 |  06:57 |  06:47 |  05:49 |  05:18 |  05:30 |  06:12 |  07:00 |  07:48 |  07:41 |  08:25 10:49 (1)
|  16:48    34    11:36 (1) |  17:40 |  18:29 |  20:21 |  21:09 |  21:46 |  21:45 |  21:02 |  19:57 |  18:49 |  16:51 |  16:25    33    11:22 (1)

 13 |  08:32 11:03 (1) |  07:52 |  06:54 |  06:45 |  05:48 |  05:17 |  05:31 |  06:13 |  07:02 |  07:49 |  07:43 |  08:26 10:49 (1)
|  16:49    33    11:36 (1) |  17:42 |  18:31 |  20:22 |  21:10 |  21:47 |  21:44 |  21:00 |  19:55 |  18:47 |  16:49 |  16:25    33    11:22 (1)

 14 |  08:31 11:03 (1) |  07:50 |  06:52 |  06:43 |  05:46 |  05:17 |  05:32 |  06:15 |  07:03 |  07:51 |  07:44 |  08:27 10:50 (1)
|  16:51    33    11:36 (1) |  17:44 |  18:33 |  20:24 |  21:12 |  21:47 |  21:43 |  20:58 |  19:52 |  18:45 |  16:48 |  16:25    32    11:22 (1)

 15 |  08:31 11:03 (1) |  07:48 |  06:50 |  06:41 |  05:45 |  05:17 |  05:33 |  06:16 |  07:05 |  07:53 |  07:46 |  08:28 10:50 (1)
|  16:52    33    11:36 (1) |  17:45 |  18:34 |  20:25 |  21:13 |  21:48 |  21:43 |  20:57 |  19:50 |  18:43 |  16:47 |  16:25    33    11:23 (1)

 16 |  08:30 11:04 (1) |  07:46 |  06:48 |  06:39 |  05:43 |  05:17 |  05:34 |  06:18 |  07:06 |  07:54 |  07:48 10:51 (1) |  08:29 10:51 (1)
|  16:54    32    11:36 (1) |  17:47 |  18:36 |  20:27 |  21:15 |  21:49 |  21:42 |  20:55 |  19:48 |  18:41 |  16:45    10    11:01 (1) |  16:25    32    11:23 (1)

 17 |  08:29 11:05 (1) |  07:44 |  06:45 |  06:37 |  05:42 |  05:17 |  05:35 |  06:19 |  07:08 |  07:56 |  07:49 10:48 (1) |  08:30 10:42 (2)
|  16:55    32    11:37 (1) |  17:49 |  18:38 |  20:29 |  21:16 |  21:49 |  21:41 |  20:53 |  19:46 |  18:39 |  16:44    16    11:04 (1) |  16:25    36    11:24 (1)

 18 |  08:28 11:05 (1) |  07:42 |  06:43 |  06:35 |  05:40 |  05:17 |  05:36 |  06:21 |  07:09 |  07:58 |  07:51 10:47 (1) |  08:30 10:41 (2)
|  16:57    32    11:37 (1) |  17:51 |  18:39 |  20:30 |  21:18 |  21:49 |  21:40 |  20:51 |  19:43 |  18:37 |  16:43    20    11:07 (1) |  16:26    38    11:24 (1)

 19 |  08:27 11:06 (1) |  07:41 |  06:41 |  06:32 |  05:39 |  05:17 |  05:38 |  06:23 |  07:11 |  08:00 |  07:53 10:45 (1) |  08:31 10:41 (2)
|  16:58    31    11:37 (1) |  17:53 |  18:41 |  20:32 |  21:19 |  21:50 |  21:39 |  20:49 |  19:41 |  18:35 |  16:41    22    11:07 (1) |  16:26    39    11:24 (1)

 20 |  08:26 11:07 (1) |  07:39 |  06:39 |  06:30 |  05:37 |  05:17 |  05:39 |  06:24 |  07:13 |  08:01 |  07:54 10:45 (1) |  08:32 10:42 (2)
|  17:00    29    11:36 (1) |  17:54 |  18:43 |  20:34 |  21:21 |  21:50 |  21:37 |  20:47 |  19:39 |  18:33 |  16:40    24    11:09 (1) |  16:26    39    11:25 (1)

 21 |  08:25 11:08 (1) |  07:37 |  06:36 |  06:28 |  05:36 |  05:17 |  05:40 |  06:26 |  07:14 |  08:03 |  07:56 10:44 (1) |  08:32 10:41 (2)
|  17:01    28    11:36 (1) |  17:56 |  18:44 |  20:35 |  21:22 |  21:50 |  21:36 |  20:45 |  19:36 |  18:31 |  16:39    26    11:10 (1) |  16:27    40    11:25 (1)

 22 |  08:24 11:08 (1) |  07:35 |  06:34 |  06:26 |  05:35 |  05:17 |  05:41 |  06:27 |  07:16 |  08:05 |  07:58 10:44 (1) |  08:33 10:42 (2)
|  17:03    27    11:35 (1) |  17:58 |  18:46 |  20:37 |  21:24 |  21:51 |  21:35 |  20:43 |  19:34 |  18:28 |  16:38    28    11:12 (1) |  16:27    40    11:26 (1)

 23 |  08:23 11:09 (1) |  07:33 |  06:32 |  06:24 |  05:34 |  05:17 |  05:43 |  06:29 |  07:17 |  08:06 |  07:59 10:43 (1) |  08:34 10:42 (2)
|  17:05    26    11:35 (1) |  18:00 |  18:48 |  20:39 |  21:25 |  21:51 |  21:34 |  20:41 |  19:32 |  18:26 |  16:37    29    11:12 (1) |  16:28    40    11:26 (1)

 24 |  08:22 11:11 (1) |  07:31 |  06:30 |  06:22 |  05:32 |  05:17 |  05:44 |  06:30 |  07:19 |  08:08 |  08:01 10:43 (1) |  08:34 10:43 (2)
|  17:06    23    11:34 (1) |  18:02 |  18:49 |  20:40 |  21:26 |  21:51 |  21:33 |  20:39 |  19:30 |  18:24 |  16:36    30    11:13 (1) |  16:28    40    11:27 (1)

 25 |  08:21 11:13 (1) |  07:29 |  06:27 |  06:20 |  05:31 |  05:18 |  05:45 |  06:32 |  07:20 |  07:10 |  08:02 10:43 (1) |  08:34 10:44 (2)
|  17:08    21    11:34 (1) |  18:03 |  18:51 |  20:42 |  21:28 |  21:51 |  21:31 |  20:36 |  19:27 |  17:22 |  16:35    31    11:14 (1) |  16:29    39    11:27 (1)

 26 |  08:20 11:14 (1) |  07:27 |  06:25 |  06:18 |  05:30 |  05:18 |  05:47 |  06:33 |  07:22 |  07:11 |  08:04 10:43 (1) |  08:35 10:44 (2)
|  17:10    17    11:31 (1) |  18:05 |  18:53 |  20:43 |  21:29 |  21:51 |  21:30 |  20:34 |  19:25 |  17:21 |  16:34    32    11:15 (1) |  16:29    39    11:27 (1)

 27 |  08:18 11:17 (1) |  07:24 |  06:23 |  06:16 |  05:29 |  05:19 |  05:48 |  06:35 |  07:24 |  07:13 |  08:05 10:43 (1) |  08:35 10:45 (2)
|  17:12    13    11:30 (1) |  18:07 |  18:54 |  20:45 |  21:30 |  21:51 |  21:29 |  20:32 |  19:23 |  17:19 |  16:33    32    11:15 (1) |  16:30    38    11:28 (1)

 28 |  08:17 11:21 (1) |  07:22 |  06:21 |  06:14 |  05:28 |  05:19 |  05:49 |  06:37 |  07:25 |  07:15 |  08:07 10:43 (1) |  08:35 10:47 (2)
|  17:13     4    11:25 (1) |  18:09 |  18:56 |  20:47 |  21:31 |  21:51 |  21:27 |  20:30 |  19:21 |  17:17 |  16:32    33    11:16 (1) |  16:31    36    11:29 (1)

 29 |  08:16 |  |  07:18 |  06:12 |  05:27 |  05:19 |  05:51 |  06:38 |  07:27 |  07:17 |  08:08 10:43 (1) |  08:36 10:57 (1)
|  17:15 |  |  19:58 |  20:48 |  21:33 |  21:51 |  21:26 |  20:28 |  19:18 |  17:15 |  16:31    33    11:16 (1) |  16:32    32    11:29 (1)

 30 |  08:14 |  |  07:16 |  06:10 |  05:26 |  05:20 |  05:52 |  06:40 |  07:28 |  07:18 |  08:10 10:43 (1) |  08:36 10:57 (1)
|  17:17 |  |  19:59 |  20:50 |  21:34 |  21:51 |  21:24 |  20:26 |  19:16 |  17:13 |  16:30    34    11:17 (1) |  16:32    33    11:30 (1)

 31 |  08:13 |  |  07:14 |  |  05:25 |  |  05:54 |  06:41 |  |  07:20 |  |  08:36 10:58 (1)
|  17:19 |  |  20:01 |  |  21:35 |  |  21:23 |  20:24 |  |  17:11 |  |  16:33    32    11:30 (1)

Sonnenscheinstunden |    262 |    278 |    366 |    413 |    480 |    494 |    498 |    453 |    382 |    334 |    270 |    248
astr.max.mögl.Beschattung |   818 | | | | | | | | | |   400 |  1096
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SHADOW - Kalender
Berechnung: ZusatzbelastungSchattenrezeptor: C - IO 3
Voraussetzungen für Berechnung des Schattenwurfs
Referenzjahr für Kalender 2015
Die dargestellten Zeiten sind die astronomisch maximal mögliche Beschattungsdauer, berechnet unter folgenden Annahmen:
   Die Sonne scheint täglich von Sonnenauf- bis -untergang
   Die Rotorfläche steht immer senkrecht zur Sonneneinfallsrichtung 
   Die Windenergieanlage/n ist/ sind immer in Betrieb

Tabellen-Layout: Die Daten für jeden Tag sind in folgender Matrix wiedergegeben (Sommerzeit wie Bezugsjahr) :

Tag im Monat Sonnenaufgang    (SS:MM) Zeitpunkt (SS:MM) Schattenanfang (WEA mit erstem Schatten)
Sonnenuntergang (SS:MM) Minuten mit Schatten Zeitpunkt (SS:MM) Schattenende (WEA mit letztem Schatten)

| Januar | Februar | März | April | Mai | Juni | Juli | August | September| Oktober | November| Dezember
            

  1 |  08:36 |  08:11 |  07:20 |  07:12 |  06:08 |  05:24 19:35 (3) |  05:21 19:42 (3) |  05:55 19:49 (3) |  06:43 |  07:30 |  07:22 |  08:11
|  16:35 |  17:20 |  18:10 |  20:02 |  20:51 |  21:36    34    20:09 (3) |  21:51    31    20:13 (3) |  21:21    23    20:12 (3) |  20:21 |  19:14 |  17:09 |  16:30

  2 |  08:36 |  08:10 |  07:18 |  07:09 |  06:07 |  05:23 19:35 (3) |  05:21 19:43 (3) |  05:57 19:49 (3) |  06:44 |  07:32 |  07:23 |  08:13
|  16:36 |  17:22 |  18:12 |  20:04 |  20:53 |  21:37    34    20:09 (3) |  21:50    31    20:14 (3) |  21:19    22    20:11 (3) |  20:19 |  19:11 |  17:07 |  16:29

  3 |  08:36 |  08:08 |  07:16 |  07:07 |  06:05 |  05:23 19:36 (3) |  05:22 19:43 (3) |  05:58 19:51 (3) |  06:46 |  07:33 |  07:25 |  08:14
|  16:37 |  17:24 |  18:14 |  20:06 |  20:55 |  21:38    33    20:09 (3) |  21:50    31    20:14 (3) |  21:18    19    20:10 (3) |  20:17 |  19:09 |  17:06 |  16:28

  4 |  08:36 |  08:07 |  07:14 |  07:05 |  06:03 |  05:22 19:36 (3) |  05:23 19:42 (3) |  06:00 19:53 (3) |  06:48 |  07:35 |  07:27 |  08:15
|  16:38 |  17:26 |  18:15 |  20:07 |  20:56 |  21:39    33    20:09 (3) |  21:50    32    20:14 (3) |  21:16    14    20:07 (3) |  20:15 |  19:07 |  17:04 |  16:28

  5 |  08:35 |  08:05 |  07:12 |  07:03 |  06:01 |  05:21 19:35 (3) |  05:23 19:43 (3) |  06:01 19:57 (3) |  06:49 |  07:36 |  07:29 |  08:17
|  16:39 |  17:27 |  18:17 |  20:09 |  20:58 |  21:40    34    20:09 (3) |  21:49    31    20:14 (3) |  21:15     7    20:04 (3) |  20:13 |  19:05 |  17:02 |  16:27

  6 |  08:35 |  08:04 |  07:10 |  07:00 |  05:59 |  05:21 19:36 (3) |  05:24 19:43 (3) |  06:03 |  06:51 |  07:38 |  07:30 |  08:18
|  16:40 |  17:29 |  18:19 |  20:11 |  20:59 |  21:41    33    20:09 (3) |  21:49    32    20:15 (3) |  21:13 |  20:10 |  19:03 |  17:00 |  16:27

  7 |  08:35 |  08:02 |  07:07 |  06:58 |  05:58 |  05:20 19:36 (3) |  05:25 19:43 (3) |  06:04 |  06:52 |  07:40 |  07:32 |  08:19
|  16:41 |  17:31 |  18:21 |  20:12 |  21:01 |  21:42    33    20:09 (3) |  21:48    33    20:16 (3) |  21:11 |  20:08 |  19:00 |  16:59 |  16:26

  8 |  08:34 |  08:00 |  07:05 |  06:56 |  05:56 |  05:19 19:37 (3) |  05:26 19:42 (3) |  06:06 |  06:54 |  07:41 |  07:34 |  08:20
|  16:42 |  17:33 |  18:22 |  20:14 |  21:03 |  21:43    32    20:09 (3) |  21:48    33    20:15 (3) |  21:09 |  20:06 |  18:58 |  16:57 |  16:26

  9 |  08:34 |  07:59 |  07:03 |  06:54 |  05:54 19:48 (3) |  05:19 19:38 (3) |  05:27 19:42 (3) |  06:07 |  06:55 |  07:43 |  07:36 |  08:22
|  16:44 |  17:35 |  18:24 |  20:16 |  21:04     5    19:53 (3) |  21:44    32    20:10 (3) |  21:47    34    20:16 (3) |  21:08 |  20:04 |  18:56 |  16:56 |  16:26

 10 |  08:34 |  07:57 |  07:01 |  06:52 |  05:52 19:43 (3) |  05:18 19:37 (3) |  05:28 19:42 (3) |  06:09 |  06:57 |  07:44 |  07:37 |  08:23
|  16:45 |  17:36 |  18:26 |  20:17 |  21:06    14    19:57 (3) |  21:44    32    20:09 (3) |  21:46    34    20:16 (3) |  21:06 |  20:01 |  18:54 |  16:54 |  16:26

 11 |  08:33 |  07:55 |  06:59 |  06:50 |  05:51 19:41 (3) |  05:18 19:38 (3) |  05:29 19:42 (3) |  06:10 |  06:58 |  07:46 |  07:39 |  08:24
|  16:46 |  17:38 |  18:27 |  20:19 |  21:07    18    19:59 (3) |  21:45    31    20:09 (3) |  21:46    34    20:16 (3) |  21:04 |  19:59 |  18:52 |  16:52 |  16:25

 12 |  08:32 |  07:54 |  06:56 |  06:47 |  05:49 19:39 (3) |  05:18 19:39 (3) |  05:30 19:43 (3) |  06:12 |  07:00 |  07:48 |  07:41 |  08:25
|  16:48 |  17:40 |  18:29 |  20:20 |  21:09    21    20:00 (3) |  21:46    31    20:10 (3) |  21:45    34    20:17 (3) |  21:02 |  19:57 |  18:49 |  16:51 |  16:25

 13 |  08:32 |  07:52 |  06:54 |  06:45 |  05:48 19:39 (3) |  05:17 19:38 (3) |  05:31 19:43 (3) |  06:13 |  07:02 |  07:49 |  07:42 |  08:26
|  16:49 |  17:42 |  18:31 |  20:22 |  21:10    23    20:02 (3) |  21:47    31    20:09 (3) |  21:44    34    20:17 (3) |  21:00 |  19:55 |  18:47 |  16:49 |  16:25

 14 |  08:31 |  07:50 |  06:52 |  06:43 |  05:46 19:37 (3) |  05:17 19:39 (3) |  05:32 19:43 (3) |  06:15 |  07:03 |  07:51 |  07:44 |  08:27
|  16:51 |  17:44 |  18:32 |  20:24 |  21:12    26    20:03 (3) |  21:47    30    20:09 (3) |  21:43    34    20:17 (3) |  20:58 |  19:52 |  18:45 |  16:48 |  16:25

 15 |  08:30 |  07:48 |  06:50 |  06:41 |  05:45 19:36 (3) |  05:17 19:39 (3) |  05:33 19:42 (3) |  06:16 |  07:05 |  07:53 |  07:46 |  08:28
|  16:52 |  17:45 |  18:34 |  20:25 |  21:13    28    20:04 (3) |  21:48    30    20:09 (3) |  21:42    35    20:17 (3) |  20:56 |  19:50 |  18:43 |  16:47 |  16:25

 16 |  08:30 |  07:46 |  06:48 |  06:39 |  05:43 19:35 (3) |  05:17 19:40 (3) |  05:34 19:42 (3) |  06:18 |  07:06 |  07:54 |  07:48 |  08:29
|  16:54 |  17:47 |  18:36 |  20:27 |  21:15    29    20:04 (3) |  21:48    29    20:09 (3) |  21:41    35    20:17 (3) |  20:55 |  19:48 |  18:41 |  16:45 |  16:25

 17 |  08:29 |  07:44 |  06:45 |  06:37 |  05:42 19:35 (3) |  05:17 19:40 (3) |  05:35 19:42 (3) |  06:19 |  07:08 |  07:56 |  07:49 |  08:29
|  16:55 |  17:49 |  18:38 |  20:29 |  21:16    30    20:05 (3) |  21:49    30    20:10 (3) |  21:40    35    20:17 (3) |  20:53 |  19:46 |  18:39 |  16:44 |  16:25

 18 |  08:28 |  07:42 |  06:43 |  06:35 |  05:40 19:35 (3) |  05:17 19:40 (3) |  05:36 19:42 (3) |  06:21 |  07:09 |  07:58 |  07:51 |  08:30
|  16:57 |  17:51 |  18:39 |  20:30 |  21:18    31    20:06 (3) |  21:49    30    20:10 (3) |  21:39    35    20:17 (3) |  20:51 |  19:43 |  18:37 |  16:43 |  16:26

 19 |  08:27 |  07:40 |  06:41 |  06:32 |  05:39 19:34 (3) |  05:17 19:41 (3) |  05:38 19:43 (3) |  06:23 |  07:11 |  07:59 |  07:53 |  08:31
|  16:58 |  17:53 |  18:41 |  20:32 |  21:19    33    20:07 (3) |  21:50    29    20:10 (3) |  21:38    35    20:18 (3) |  20:49 |  19:41 |  18:35 |  16:41 |  16:26

 20 |  08:26 |  07:39 |  06:39 |  06:30 |  05:37 19:33 (3) |  05:17 19:41 (3) |  05:39 19:43 (3) |  06:24 |  07:13 |  08:01 |  07:54 |  08:32
|  17:00 |  17:54 |  18:43 |  20:34 |  21:21    33    20:06 (3) |  21:50    29    20:10 (3) |  21:37    35    20:18 (3) |  20:47 |  19:39 |  18:33 |  16:40 |  16:26

 21 |  08:25 |  07:37 |  06:36 |  06:28 |  05:36 19:33 (3) |  05:17 19:41 (3) |  05:40 19:43 (3) |  06:26 |  07:14 |  08:03 |  07:56 |  08:32
|  17:01 |  17:56 |  18:44 |  20:35 |  21:22    34    20:07 (3) |  21:50    29    20:10 (3) |  21:36    35    20:18 (3) |  20:45 |  19:36 |  18:30 |  16:39 |  16:27

 22 |  08:24 |  07:35 |  06:34 |  06:26 |  05:35 19:33 (3) |  05:17 19:42 (3) |  05:41 19:43 (3) |  06:27 |  07:16 |  08:04 |  07:57 |  08:33
|  17:03 |  17:58 |  18:46 |  20:37 |  21:23    34    20:07 (3) |  21:51    29    20:11 (3) |  21:35    35    20:18 (3) |  20:43 |  19:34 |  18:28 |  16:38 |  16:27

 23 |  08:23 |  07:33 |  06:32 |  06:24 |  05:34 19:33 (3) |  05:17 19:42 (3) |  05:43 19:43 (3) |  06:29 |  07:17 |  08:06 |  07:59 |  08:33
|  17:05 |  18:00 |  18:48 |  20:38 |  21:25    35    20:08 (3) |  21:51    29    20:11 (3) |  21:34    34    20:17 (3) |  20:40 |  19:32 |  18:26 |  16:37 |  16:28

 24 |  08:22 |  07:31 |  06:30 |  06:22 |  05:32 19:33 (3) |  05:18 19:42 (3) |  05:44 19:44 (3) |  06:30 |  07:19 |  08:08 |  08:01 |  08:34
|  17:06 |  18:01 |  18:49 |  20:40 |  21:26    35    20:08 (3) |  21:51    29    20:11 (3) |  21:32    34    20:18 (3) |  20:38 |  19:30 |  18:24 |  16:36 |  16:28

 25 |  08:21 |  07:29 |  06:27 |  06:20 |  05:31 19:33 (3) |  05:18 19:43 (3) |  05:45 19:44 (3) |  06:32 |  07:20 |  07:10 |  08:02 |  08:34
|  17:08 |  18:03 |  18:51 |  20:42 |  21:27    35    20:08 (3) |  21:51    29    20:12 (3) |  21:31    33    20:17 (3) |  20:36 |  19:27 |  17:22 |  16:35 |  16:29

 26 |  08:19 |  07:26 |  06:25 |  06:18 |  05:30 19:33 (3) |  05:18 19:42 (3) |  05:47 19:44 (3) |  06:33 |  07:22 |  07:11 |  08:04 |  08:35
|  17:10 |  18:05 |  18:53 |  20:43 |  21:29    35    20:08 (3) |  21:51    30    20:12 (3) |  21:30    33    20:17 (3) |  20:34 |  19:25 |  17:21 |  16:34 |  16:29

 27 |  08:18 |  07:24 |  06:23 |  06:16 |  05:29 19:33 (3) |  05:19 19:42 (3) |  05:48 19:45 (3) |  06:35 |  07:24 |  07:13 |  08:05 |  08:35
|  17:12 |  18:07 |  18:54 |  20:45 |  21:30    35    20:08 (3) |  21:51    30    20:12 (3) |  21:28    31    20:16 (3) |  20:32 |  19:23 |  17:19 |  16:33 |  16:30

 28 |  08:17 |  07:22 |  06:21 |  06:14 |  05:28 19:33 (3) |  05:19 19:43 (3) |  05:49 19:46 (3) |  06:37 |  07:25 |  07:15 |  08:07 |  08:35
|  17:13 |  18:08 |  18:56 |  20:47 |  21:31    35    20:08 (3) |  21:51    29    20:12 (3) |  21:27    30    20:16 (3) |  20:30 |  19:21 |  17:17 |  16:32 |  16:31

 29 |  08:16 |  |  07:18 |  06:12 |  05:27 19:34 (3) |  05:19 19:42 (3) |  05:51 19:46 (3) |  06:38 |  07:27 |  07:16 |  08:08 |  08:35
|  17:15 |  |  19:57 |  20:48 |  21:32    34    20:08 (3) |  21:51    30    20:12 (3) |  21:26    29    20:15 (3) |  20:28 |  19:18 |  17:15 |  16:31 |  16:32

 30 |  08:14 |  |  07:16 |  06:10 |  05:26 19:34 (3) |  05:20 19:43 (3) |  05:52 19:46 (3) |  06:40 |  07:28 |  07:18 |  08:10 |  08:36
|  17:17 |  |  19:59 |  20:50 |  21:34    34    20:08 (3) |  21:51    30    20:13 (3) |  21:24    28    20:14 (3) |  20:26 |  19:16 |  17:13 |  16:30 |  16:32

 31 |  08:13 |  |  07:14 |  |  05:25 19:35 (3) |  |  05:54 19:48 (3) |  06:41 |  |  07:20 |  |  08:36
|  17:19 |  |  20:01 |  |  21:35    34    20:09 (3) |  |  21:23    26    20:14 (3) |  20:24 |  |  17:11 |  |  16:33

Sonnenscheinstunden |    262 |    278 |    366 |    413 |    480 |    494 |    498 |    452 |    382 |    334 |    270 |    248
astr.max.mögl.Beschattung | | | | |   671 |   924 |  1016 |    85 | | | |
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Projekt:

13-127-GK-02
Beschreibung:

Schattenwurfgutachten für das geplante Repowering im Windpark Grevenbroich
Lizenzierter Anwender:

T&H I ngenieure GmbH 
Bremerhavener Heerstraße 10 
DE-28717 Bremen
+ 49 (0) 421 6989 9314
info@th-ingenieure.de
Berechnet:

27.05.2015 09:23/3.0.578

SHADOW - Kalender
Berechnung: ZusatzbelastungSchattenrezeptor: D - IO 4
Voraussetzungen für Berechnung des Schattenwurfs
Referenzjahr für Kalender 2015
Die dargestellten Zeiten sind die astronomisch maximal mögliche Beschattungsdauer, berechnet unter folgenden Annahmen:
   Die Sonne scheint täglich von Sonnenauf- bis -untergang
   Die Rotorfläche steht immer senkrecht zur Sonneneinfallsrichtung 
   Die Windenergieanlage/n ist/ sind immer in Betrieb

Tabellen-Layout: Die Daten für jeden Tag sind in folgender Matrix wiedergegeben (Sommerzeit wie Bezugsjahr) :

Tag im Monat Sonnenaufgang    (SS:MM) Zeitpunkt (SS:MM) Schattenanfang (WEA mit erstem Schatten)
Sonnenuntergang (SS:MM) Minuten mit Schatten Zeitpunkt (SS:MM) Schattenende (WEA mit letztem Schatten)

| Januar | Februar | März | April | Mai | Juni | Juli | August | September| Oktober | November| Dezember
            

  1 |  08:36 |  08:11 |  07:20 |  07:12 |  06:09 |  05:24 |  05:21 |  05:55 |  06:43 |  07:30 |  07:22 |  08:11
|  16:35 |  17:20 |  18:10 |  20:02 |  20:51 |  21:36 |  21:50 |  21:21 |  20:21 |  19:14 |  17:09 |  16:30

  2 |  08:36 |  08:10 |  07:18 |  07:09 |  06:07 |  05:23 |  05:21 |  05:57 |  06:44 |  07:32 |  07:23 |  08:13
|  16:36 |  17:22 |  18:12 |  20:04 |  20:53 |  21:37 |  21:50 |  21:19 |  20:19 |  19:12 |  17:07 |  16:29

  3 |  08:36 |  08:08 |  07:16 |  07:07 |  06:05 |  05:23 |  05:22 |  05:58 |  06:46 |  07:33 |  07:25 |  08:14
|  16:37 |  17:24 |  18:14 |  20:06 |  20:55 |  21:38 |  21:50 |  21:18 |  20:17 |  19:09 |  17:06 |  16:28

  4 |  08:35 |  08:07 |  07:14 |  07:05 |  06:03 |  05:22 |  05:23 |  06:00 |  06:48 |  07:35 |  07:27 |  08:15
|  16:38 |  17:26 |  18:15 |  20:07 |  20:56 |  21:39 |  21:50 |  21:16 |  20:15 |  19:07 |  17:04 |  16:28

  5 |  08:35 |  08:05 |  07:12 |  07:03 |  06:01 |  05:21 |  05:23 |  06:01 |  06:49 |  07:36 |  07:29 |  08:17
|  16:39 |  17:27 |  18:17 |  20:09 |  20:58 |  21:40 |  21:49 |  21:15 |  20:13 |  19:05 |  17:02 |  16:27

  6 |  08:35 |  08:04 |  07:10 |  07:01 |  05:59 |  05:21 |  05:24 |  06:03 |  06:51 |  07:38 |  07:30 |  08:18
|  16:40 |  17:29 |  18:19 |  20:11 |  20:59 |  21:41 |  21:49 |  21:13 |  20:10 |  19:03 |  17:00 |  16:27

  7 |  08:35 |  08:02 |  07:07 |  06:58 |  05:58 |  05:20 |  05:25 |  06:04 |  06:52 |  07:40 |  07:32 |  08:19
|  16:41 |  17:31 |  18:21 |  20:12 |  21:01 |  21:42 |  21:48 |  21:11 |  20:08 |  19:00 |  16:59 |  16:27

  8 |  08:34 |  08:00 |  07:05 |  06:56 |  05:56 |  05:19 |  05:26 |  06:06 |  06:54 |  07:41 |  07:34 |  08:20
|  16:42 |  17:33 |  18:22 |  20:14 |  21:03 |  21:43 |  21:48 |  21:09 |  20:06 |  18:58 |  16:57 |  16:26

  9 |  08:34 |  07:59 |  07:03 |  06:54 |  05:54 |  05:19 |  05:27 |  06:07 |  06:55 |  07:43 |  07:36 |  08:22
|  16:44 |  17:35 |  18:24 |  20:16 |  21:04 |  21:44 |  21:47 |  21:08 |  20:04 |  18:56 |  16:56 |  16:26

 10 |  08:33 |  07:57 |  07:01 |  06:52 |  05:53 |  05:19 |  05:28 |  06:09 |  06:57 |  07:44 |  07:37 |  08:23
|  16:45 |  17:36 |  18:26 |  20:17 |  21:06 |  21:44 |  21:46 |  21:06 |  20:01 |  18:54 |  16:54 |  16:26

 11 |  08:33 |  07:55 |  06:59 |  06:50 |  05:51 |  05:18 |  05:29 |  06:10 |  06:58 |  07:46 |  07:39 |  08:24
|  16:46 |  17:38 |  18:27 |  20:19 |  21:07 |  21:45 |  21:46 |  21:04 |  19:59 |  18:52 |  16:52 |  16:25

 12 |  08:32 |  07:53 |  06:56 |  06:47 |  05:49 |  05:18 |  05:30 |  06:12 |  07:00 |  07:48 |  07:41 |  08:25
|  16:48 |  17:40 |  18:29 |  20:20 |  21:09 |  21:46 |  21:45 |  21:02 |  19:57 |  18:49 |  16:51 |  16:25

 13 |  08:32 |  07:52 |  06:54 |  06:45 |  05:48 |  05:18 |  05:31 |  06:13 |  07:02 |  07:49 |  07:42 |  08:26
|  16:49 |  17:42 |  18:31 |  20:22 |  21:10 |  21:47 |  21:44 |  21:00 |  19:55 |  18:47 |  16:49 |  16:25

 14 |  08:31 |  07:50 |  06:52 |  06:43 |  05:46 |  05:17 |  05:32 |  06:15 |  07:03 |  07:51 |  07:44 |  08:27
|  16:51 |  17:44 |  18:33 |  20:24 |  21:12 |  21:47 |  21:43 |  20:58 |  19:52 |  18:45 |  16:48 |  16:25

 15 |  08:30 |  07:48 |  06:50 |  06:41 |  05:45 |  05:17 |  05:33 |  06:16 |  07:05 |  07:53 |  07:46 |  08:28
|  16:52 |  17:45 |  18:34 |  20:25 |  21:13 |  21:48 |  21:42 |  20:56 |  19:50 |  18:43 |  16:47 |  16:25

 16 |  08:30 |  07:46 |  06:48 |  06:39 |  05:43 |  05:17 |  05:34 |  06:18 |  07:06 |  07:54 |  07:48 |  08:29
|  16:54 |  17:47 |  18:36 |  20:27 |  21:15 |  21:48 |  21:41 |  20:55 |  19:48 |  18:41 |  16:45 |  16:25

 17 |  08:29 |  07:44 |  06:45 |  06:37 |  05:42 |  05:17 |  05:35 |  06:19 |  07:08 |  07:56 |  07:49 |  08:29
|  16:55 |  17:49 |  18:38 |  20:29 |  21:16 |  21:49 |  21:40 |  20:53 |  19:46 |  18:39 |  16:44 |  16:26

 18 |  08:28 |  07:42 |  06:43 |  06:35 |  05:40 |  05:17 |  05:36 |  06:21 |  07:09 |  07:58 |  07:51 |  08:30
|  16:57 |  17:51 |  18:39 |  20:30 |  21:18 |  21:49 |  21:39 |  20:51 |  19:43 |  18:37 |  16:43 |  16:26

 19 |  08:27 |  07:40 |  06:41 |  06:32 |  05:39 |  05:17 |  05:38 |  06:23 |  07:11 |  07:59 |  07:53 |  08:31
|  16:58 |  17:53 |  18:41 |  20:32 |  21:19 |  21:50 |  21:38 |  20:49 |  19:41 |  18:35 |  16:41 |  16:26

 20 |  08:26 |  07:39 |  06:39 |  06:30 |  05:37 |  05:17 |  05:39 |  06:24 |  07:13 |  08:01 |  07:54 |  08:32
|  17:00 |  17:54 |  18:43 |  20:34 |  21:21 |  21:50 |  21:37 |  20:47 |  19:39 |  18:33 |  16:40 |  16:26

 21 |  08:25 |  07:37 |  06:36 |  06:28 |  05:36 |  05:17 |  05:40 |  06:26 |  07:14 |  08:03 |  07:56 |  08:32
|  17:02 |  17:56 |  18:44 |  20:35 |  21:22 |  21:50 |  21:36 |  20:45 |  19:36 |  18:31 |  16:39 |  16:27

 22 |  08:24 |  07:35 |  06:34 |  06:26 |  05:35 |  05:17 |  05:41 |  06:27 |  07:16 |  08:04 |  07:57 |  08:33
|  17:03 |  17:58 |  18:46 |  20:37 |  21:23 |  21:51 |  21:35 |  20:43 |  19:34 |  18:28 |  16:38 |  16:27

 23 |  08:23 |  07:33 |  06:32 |  06:24 |  05:34 |  05:17 |  05:43 |  06:29 |  07:17 |  08:06 |  07:59 |  08:33
|  17:05 |  18:00 |  18:48 |  20:38 |  21:25 |  21:51 |  21:34 |  20:40 |  19:32 |  18:26 |  16:37 |  16:28

 24 |  08:22 |  07:31 |  06:30 |  06:22 |  05:32 |  05:18 |  05:44 |  06:30 |  07:19 |  08:08 |  08:01 |  08:34
|  17:07 |  18:01 |  18:49 |  20:40 |  21:26 |  21:51 |  21:32 |  20:38 |  19:30 |  18:24 |  16:36 |  16:28

 25 |  08:21 |  07:29 |  06:27 |  06:20 |  05:31 |  05:18 |  05:45 |  06:32 |  07:20 |  07:10 |  08:02 |  08:34
|  17:08 |  18:03 |  18:51 |  20:42 |  21:27 |  21:51 |  21:31 |  20:36 |  19:27 |  17:22 |  16:35 |  16:29

 26 |  08:19 |  07:26 |  06:25 |  06:18 |  05:30 |  05:18 |  05:47 |  06:33 |  07:22 |  07:11 |  08:04 |  08:35
|  17:10 |  18:05 |  18:53 |  20:43 |  21:29 |  21:51 |  21:30 |  20:34 |  19:25 |  17:21 |  16:34 |  16:29

 27 |  08:18 |  07:24 |  06:23 |  06:16 |  05:29 |  05:19 |  05:48 |  06:35 |  07:24 |  07:13 |  08:05 |  08:35
|  17:12 |  18:07 |  18:54 |  20:45 |  21:30 |  21:51 |  21:28 |  20:32 |  19:23 |  17:19 |  16:33 |  16:30

 28 |  08:17 |  07:22 |  06:21 |  06:14 |  05:28 |  05:19 |  05:49 |  06:37 |  07:25 |  07:15 |  08:07 |  08:35
|  17:13 |  18:09 |  18:56 |  20:47 |  21:31 |  21:51 |  21:27 |  20:30 |  19:21 |  17:17 |  16:32 |  16:31

 29 |  08:16 |  |  07:18 |  06:12 |  05:27 |  05:20 |  05:51 |  06:38 |  07:27 |  07:16 |  08:08 |  08:35
|  17:15 |  |  19:57 |  20:48 |  21:32 |  21:51 |  21:26 |  20:28 |  19:18 |  17:15 |  16:31 |  16:32

 30 |  08:14 |  |  07:16 |  06:10 |  05:26 |  05:20 |  05:52 |  06:40 |  07:28 |  07:18 |  08:10 |  08:36
|  17:17 |  |  19:59 |  20:50 |  21:34 |  21:51 |  21:24 |  20:26 |  19:16 |  17:13 |  16:30 |  16:32

 31 |  08:13 |  |  07:14 |  |  05:25 |  |  05:54 |  06:41 |  |  07:20 |  |  08:36
|  17:19 |  |  20:01 |  |  21:35 |  |  21:23 |  20:24 |  |  17:11 |  |  16:33

Sonnenscheinstunden |    262 |    278 |    366 |    413 |    480 |    494 |    498 |    452 |    382 |    334 |    271 |    248
astr.max.mögl.Beschattung | | | | | | | | | | | |
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Projekt:

13-127-GK-02
Beschreibung:

Schattenwurfgutachten für das geplante Repowering im Windpark Grevenbroich
Lizenzierter Anwender:

T&H I ngenieure GmbH 
Bremerhavener Heerstraße 10 
DE-28717 Bremen
+ 49 (0) 421 6989 9314
info@th-ingenieure.de
Berechnet:

27.05.2015 09:23/3.0.578

SHADOW - Kalender
Berechnung: ZusatzbelastungSchattenrezeptor: E - IO 5
Voraussetzungen für Berechnung des Schattenwurfs
Referenzjahr für Kalender 2015
Die dargestellten Zeiten sind die astronomisch maximal mögliche Beschattungsdauer, berechnet unter folgenden Annahmen:
   Die Sonne scheint täglich von Sonnenauf- bis -untergang
   Die Rotorfläche steht immer senkrecht zur Sonneneinfallsrichtung 
   Die Windenergieanlage/n ist/ sind immer in Betrieb

Tabellen-Layout: Die Daten für jeden Tag sind in folgender Matrix wiedergegeben (Sommerzeit wie Bezugsjahr) :

Tag im Monat Sonnenaufgang    (SS:MM) Zeitpunkt (SS:MM) Schattenanfang (WEA mit erstem Schatten)
Sonnenuntergang (SS:MM) Minuten mit Schatten Zeitpunkt (SS:MM) Schattenende (WEA mit letztem Schatten)

| Januar | Februar | März | April | Mai | Juni
      

  1 |  08:36 |  08:12 |  07:20 07:57 (3) |  07:12 07:54 (2) |  06:09 07:00 (1) |  05:24
|  16:35 |  17:20 |  18:10    12    08:09 (3) |  20:03    56    08:50 (5) |  20:52    18    07:18 (1) |  21:36

  2 |  08:36 |  08:10 |  07:18 07:55 (3) |  07:10 07:53 (2) |  06:07 07:01 (1) |  05:23
|  16:36 |  17:22 |  18:12    15    08:10 (3) |  20:04    56    08:49 (5) |  20:53    16    07:17 (1) |  21:37

  3 |  08:36 |  08:09 |  07:16 07:54 (3) |  07:07 07:54 (2) |  06:05 07:02 (1) |  05:23
|  16:37 |  17:24 |  18:14    17    08:11 (3) |  20:06    55    08:49 (5) |  20:55    15    07:17 (1) |  21:38

  4 |  08:36 |  08:07 |  07:14 07:54 (3) |  07:05 07:55 (2) |  06:03 07:03 (1) |  05:22
|  16:38 |  17:26 |  18:16    18    08:12 (3) |  20:07    54    08:49 (5) |  20:56    12    07:15 (1) |  21:39

  5 |  08:35 |  08:05 |  07:12 07:52 (3) |  07:03 07:57 (4) |  06:01 07:04 (1) |  05:21
|  16:39 |  17:28 |  18:17    19    08:11 (3) |  20:09    50    08:48 (5) |  20:58     9    07:13 (1) |  21:40

  6 |  08:35 |  08:04 |  07:10 07:52 (3) |  07:01 07:58 (4) |  05:59 |  05:21
|  16:40 |  17:29 |  18:19    19    08:11 (3) |  20:11    46    08:47 (5) |  21:00 |  21:41

  7 |  08:35 |  08:02 |  07:08 07:52 (3) |  06:58 07:58 (4) |  05:58 |  05:20
|  16:41 |  17:31 |  18:21    19    08:11 (3) |  20:12    43    08:45 (5) |  21:01 |  21:42

  8 |  08:35 |  08:01 |  07:05 07:53 (3) |  06:56 08:00 (4) |  05:56 |  05:20
|  16:42 |  17:33 |  18:22    17    08:10 (3) |  20:14    37    08:44 (5) |  21:03 |  21:43

  9 |  08:34 |  07:59 |  07:03 07:54 (3) |  06:54 08:03 (4) |  05:54 |  05:19
|  16:44 |  17:35 |  18:24    15    08:09 (3) |  20:16    28    08:42 (5) |  21:04 |  21:44

 10 |  08:34 |  07:57 |  07:01 07:54 (3) |  06:52 08:22 (5) |  05:53 |  05:19
|  16:45 |  17:37 |  18:26    13    08:07 (3) |  20:17    19    08:41 (5) |  21:06 |  21:45

 11 |  08:33 |  07:55 |  06:59 07:56 (3) |  06:50 08:24 (5) |  05:51 |  05:18
|  16:46 |  17:38 |  18:28     9    08:05 (3) |  20:19    14    08:38 (5) |  21:07 |  21:45

 12 |  08:33 |  07:54 |  06:57 |  06:47 08:29 (5) |  05:49 |  05:18
|  16:48 |  17:40 |  18:29 |  20:21     4    08:33 (5) |  21:09 |  21:46

 13 |  08:32 |  07:52 |  06:54 |  06:45 |  05:48 |  05:18
|  16:49 |  17:42 |  18:31 |  20:22 |  21:10 |  21:47

 14 |  08:31 |  07:50 |  06:52 |  06:43 |  05:46 |  05:17
|  16:51 |  17:44 |  18:33 |  20:24 |  21:12 |  21:47

 15 |  08:31 |  07:48 |  06:50 |  06:41 |  05:45 |  05:17
|  16:52 |  17:46 |  18:34 |  20:25 |  21:13 |  21:48

 16 |  08:30 |  07:46 |  06:48 |  06:39 |  05:43 |  05:17
|  16:54 |  17:47 |  18:36 |  20:27 |  21:15 |  21:49

 17 |  08:29 |  07:44 |  06:45 |  06:37 |  05:42 |  05:17
|  16:55 |  17:49 |  18:38 |  20:29 |  21:16 |  21:49

 18 |  08:28 |  07:43 |  06:43 |  06:35 |  05:40 |  05:17
|  16:57 |  17:51 |  18:39 |  20:30 |  21:18 |  21:49

 19 |  08:27 |  07:41 |  06:41 |  06:33 |  05:39 |  05:17
|  16:58 |  17:53 |  18:41 |  20:32 |  21:19 |  21:50

 20 |  08:26 |  07:39 |  06:39 |  06:30 |  05:38 |  05:17
|  17:00 |  17:54 |  18:43 |  20:34 |  21:21 |  21:50

 21 |  08:25 |  07:37 |  06:37 |  06:28 07:10 (1) |  05:36 |  05:17
|  17:02 |  17:56 |  18:44 |  20:35     3    07:13 (1) |  21:22 |  21:50

 22 |  08:24 |  07:35 |  06:34 |  06:26 07:06 (1) |  05:35 |  05:17
|  17:03 |  17:58 |  18:46 |  20:37    10    07:16 (1) |  21:24 |  21:51

 23 |  08:23 |  07:33 |  06:32 07:34 (5) |  06:24 07:04 (1) |  05:34 |  05:17
|  17:05 |  18:00 |  18:48     7    07:41 (5) |  20:39    14    07:18 (1) |  21:25 |  21:51

 24 |  08:22 |  07:31 |  06:30 07:30 (5) |  06:22 07:03 (1) |  05:32 |  05:18
|  17:07 |  18:02 |  18:49    15    07:45 (5) |  20:40    16    07:19 (1) |  21:26 |  21:51

 25 |  08:21 |  07:29 |  06:28 07:26 (5) |  06:20 07:02 (1) |  05:31 |  05:18
|  17:08 |  18:03 |  18:51    20    07:46 (5) |  20:42    17    07:19 (1) |  21:28 |  21:51

 26 |  08:20 |  07:27 |  06:25 06:59 (2) |  06:18 07:01 (1) |  05:30 |  05:18
|  17:10 |  18:05 |  18:53    31    07:48 (5) |  20:44    18    07:19 (1) |  21:29 |  21:51

 27 |  08:18 |  07:25 |  06:23 06:57 (2) |  06:16 07:00 (1) |  05:29 |  05:19
|  17:12 |  18:07 |  18:54    44    07:49 (5) |  20:45    19    07:19 (1) |  21:30 |  21:51

 28 |  08:17 |  07:22 07:59 (3) |  06:21 06:56 (2) |  06:14 07:01 (1) |  05:28 |  05:19
|  17:13 |  18:09     7    08:06 (3) |  18:56    49    07:50 (5) |  20:47    19    07:20 (1) |  21:31 |  21:51

 29 |  08:16 |  |  07:18 07:54 (2) |  06:12 07:00 (1) |  05:27 |  05:20
|  17:15 |  |  19:58    54    08:50 (5) |  20:48    20    07:20 (1) |  21:33 |  21:51

 30 |  08:14 |  |  07:16 07:54 (2) |  06:10 07:00 (1) |  05:26 |  05:20
|  17:17 |  |  19:59    54    08:50 (5) |  20:50    19    07:19 (1) |  21:34 |  21:51

 31 |  08:13 |  |  07:14 07:53 (2) |  |  05:25 |  
|  17:19 |  |  20:01    57    08:50 (5) |  |  21:35 |  

Sonnenscheinstunden |    262 |    278 |    366 |    413 |    480 |    494
astr.max.mögl.Beschattung | |     7 |   504 |   617 |    70 |
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Projekt:

13-127-GK-02
Beschreibung:

Schattenwurfgutachten für das geplante Repowering im Windpark Grevenbroich
Lizenzierter Anwender:

T&H I ngenieure GmbH 
Bremerhavener Heerstraße 10 
DE-28717 Bremen
+ 49 (0) 421 6989 9314
info@th-ingenieure.de
Berechnet:

27.05.2015 09:23/3.0.578

SHADOW - Kalender
Berechnung: ZusatzbelastungSchattenrezeptor: E - IO 5
Voraussetzungen für Berechnung des Schattenwurfs
Referenzjahr für Kalender 2015
Die dargestellten Zeiten sind die astronomisch maximal mögliche Beschattungsdauer, berechnet unter folgenden Annahmen:
   Die Sonne scheint täglich von Sonnenauf- bis -untergang
   Die Rotorfläche steht immer senkrecht zur Sonneneinfallsrichtung 
   Die Windenergieanlage/n ist/ sind immer in Betrieb

Tabellen-Layout: Die Daten für jeden Tag sind in folgender Matrix wiedergegeben (Sommerzeit wie Bezugsjahr) :

Tag im Monat Sonnenaufgang    (SS:MM) Zeitpunkt (SS:MM) Schattenanfang (WEA mit erstem Schatten)
Sonnenuntergang (SS:MM) Minuten mit Schatten Zeitpunkt (SS:MM) Schattenende (WEA mit letztem Schatten)

| Juli | August | September | Oktober | November| Dezember
      

  1 |  05:21 |  05:55 |  06:43 |  07:30 |  07:22 |  08:11
|  21:51 |  21:21 |  20:21 |  19:14 |  17:09 |  16:30

  2 |  05:21 |  05:57 |  06:45 08:24 (5) |  07:32 |  07:24 |  08:13
|  21:50 |  21:20 |  20:19    11    08:35 (5) |  19:12 |  17:08 |  16:29

  3 |  05:22 |  05:58 |  06:46 08:21 (5) |  07:33 |  07:25 |  08:14
|  21:50 |  21:18 |  20:17    16    08:37 (5) |  19:09 |  17:06 |  16:28

  4 |  05:23 |  06:00 |  06:48 08:19 (5) |  07:35 08:33 (3) |  07:27 |  08:15
|  21:50 |  21:16 |  20:15    21    08:40 (5) |  19:07    10    08:43 (3) |  17:04 |  16:28

  5 |  05:23 |  06:01 |  06:49 07:58 (4) |  07:36 08:32 (3) |  07:29 |  08:17
|  21:49 |  21:15 |  20:13    33    08:40 (5) |  19:05    13    08:45 (3) |  17:02 |  16:27

  6 |  05:24 |  06:03 |  06:51 07:56 (4) |  07:38 08:29 (3) |  07:30 |  08:18
|  21:49 |  21:13 |  20:10    40    08:42 (5) |  19:03    16    08:45 (3) |  17:01 |  16:27

  7 |  05:25 |  06:04 |  06:52 07:53 (4) |  07:40 08:29 (3) |  07:32 |  08:19
|  21:48 |  21:11 |  20:08    46    08:42 (5) |  19:00    17    08:46 (3) |  16:59 |  16:27

  8 |  05:26 |  06:06 |  06:54 07:53 (4) |  07:41 08:28 (3) |  07:34 |  08:21
|  21:48 |  21:10 |  20:06    49    08:43 (5) |  18:58    19    08:47 (3) |  16:57 |  16:26

  9 |  05:27 |  06:07 07:14 (1) |  06:55 07:51 (2) |  07:43 08:28 (3) |  07:36 |  08:22
|  21:47 |  21:08     8    07:22 (1) |  20:04    51    08:42 (5) |  18:56    19    08:47 (3) |  16:56 |  16:26

 10 |  05:28 |  06:09 07:12 (1) |  06:57 07:49 (2) |  07:45 08:27 (3) |  07:37 |  08:23
|  21:47 |  21:06    12    07:24 (1) |  20:02    54    08:43 (5) |  18:54    19    08:46 (3) |  16:54 |  16:26

 11 |  05:29 |  06:10 07:10 (1) |  06:59 07:47 (2) |  07:46 08:28 (3) |  07:39 |  08:24
|  21:46 |  21:04    15    07:25 (1) |  19:59    55    08:42 (5) |  18:52    18    08:46 (3) |  16:53 |  16:26

 12 |  05:30 |  06:12 07:10 (1) |  07:00 07:46 (2) |  07:48 08:28 (3) |  07:41 |  08:25
|  21:45 |  21:02    16    07:26 (1) |  19:57    57    08:43 (5) |  18:50    17    08:45 (3) |  16:51 |  16:25

 13 |  05:31 |  06:13 07:09 (1) |  07:02 07:45 (2) |  07:50 08:28 (3) |  07:43 |  08:26
|  21:44 |  21:00    18    07:27 (1) |  19:55    57    08:42 (5) |  18:47    15    08:43 (3) |  16:50 |  16:25

 14 |  05:32 |  06:15 07:09 (1) |  07:03 07:45 (2) |  07:51 08:30 (3) |  07:44 |  08:27
|  21:43 |  20:59    18    07:27 (1) |  19:52    55    08:41 (5) |  18:45    12    08:42 (3) |  16:48 |  16:25

 15 |  05:33 |  06:16 07:08 (1) |  07:05 07:44 (2) |  07:53 08:32 (3) |  07:46 |  08:28
|  21:43 |  20:57    19    07:27 (1) |  19:50    54    08:40 (5) |  18:43     7    08:39 (3) |  16:47 |  16:25

 16 |  05:34 |  06:18 07:08 (1) |  07:06 07:44 (2) |  07:55 |  07:48 |  08:29
|  21:42 |  20:55    19    07:27 (1) |  19:48    52    08:40 (5) |  18:41 |  16:45 |  16:25

 17 |  05:35 |  06:20 07:07 (1) |  07:08 07:44 (2) |  07:56 |  07:49 |  08:30
|  21:41 |  20:53    20    07:27 (1) |  19:46    48    08:38 (5) |  18:39 |  16:44 |  16:26

 18 |  05:36 |  06:21 07:07 (1) |  07:10 07:46 (2) |  07:58 |  07:51 |  08:30
|  21:40 |  20:51    19    07:26 (1) |  19:43    41    08:37 (5) |  18:37 |  16:43 |  16:26

 19 |  05:38 |  06:23 07:08 (1) |  07:11 07:48 (2) |  08:00 |  07:53 |  08:31
|  21:39 |  20:49    18    07:26 (1) |  19:41    28    08:35 (5) |  18:35 |  16:41 |  16:26

 20 |  05:39 |  06:24 07:08 (1) |  07:13 08:14 (5) |  08:01 |  07:54 |  08:32
|  21:37 |  20:47    16    07:24 (1) |  19:39    19    08:33 (5) |  18:33 |  16:40 |  16:26

 21 |  05:40 |  06:26 07:09 (1) |  07:14 08:16 (5) |  08:03 |  07:56 |  08:32
|  21:36 |  20:45    15    07:24 (1) |  19:37    14    08:30 (5) |  18:31 |  16:39 |  16:27

 22 |  05:41 |  06:27 07:10 (1) |  07:16 |  08:05 |  07:58 |  08:33
|  21:35 |  20:43    11    07:21 (1) |  19:34 |  18:29 |  16:38 |  16:27

 23 |  05:43 |  06:29 07:13 (1) |  07:17 |  08:06 |  07:59 |  08:34
|  21:34 |  20:41     6    07:19 (1) |  19:32 |  18:27 |  16:37 |  16:28

 24 |  05:44 |  06:30 |  07:19 |  08:08 |  08:01 |  08:34
|  21:33 |  20:39 |  19:30 |  18:25 |  16:36 |  16:28

 25 |  05:45 |  06:32 |  07:21 |  07:10 |  08:02 |  08:34
|  21:31 |  20:36 |  19:27 |  17:23 |  16:35 |  16:29

 26 |  05:47 |  06:34 |  07:22 |  07:11 |  08:04 |  08:35
|  21:30 |  20:34 |  19:25 |  17:21 |  16:34 |  16:29

 27 |  05:48 |  06:35 |  07:24 |  07:13 |  08:05 |  08:35
|  21:29 |  20:32 |  19:23 |  17:19 |  16:33 |  16:30

 28 |  05:49 |  06:37 |  07:25 |  07:15 |  08:07 |  08:35
|  21:27 |  20:30 |  19:21 |  17:17 |  16:32 |  16:31

 29 |  05:51 |  06:38 |  07:27 |  07:17 |  08:08 |  08:36
|  21:26 |  20:28 |  19:18 |  17:15 |  16:31 |  16:32

 30 |  05:52 |  06:40 |  07:28 |  07:18 |  08:10 |  08:36
|  21:24 |  20:26 |  19:16 |  17:13 |  16:30 |  16:32

 31 |  05:54 |  06:41 |  |  07:20 |  |  08:36
|  21:23 |  20:24 |  |  17:11 |  |  16:33

Sonnenscheinstunden |    498 |    453 |    382 |    334 |    270 |    248
astr.max.mögl.Beschattung | |   230 |   801 |   182 | |
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Projekt:

13-127-GK-02
Beschreibung:

Schattenwurfgutachten für das geplante Repowering im Windpark Grevenbroich
Lizenzierter Anwender:

T&H I ngenieure GmbH 
Bremerhavener Heerstraße 10 
DE-28717 Bremen
+ 49 (0) 421 6989 9314
info@th-ingenieure.de
Berechnet:

27.05.2015 09:23/3.0.578

SHADOW - Kalender
Berechnung: ZusatzbelastungSchattenrezeptor: F - IO 6
Voraussetzungen für Berechnung des Schattenwurfs
Referenzjahr für Kalender 2015
Die dargestellten Zeiten sind die astronomisch maximal mögliche Beschattungsdauer, berechnet unter folgenden Annahmen:
   Die Sonne scheint täglich von Sonnenauf- bis -untergang
   Die Rotorfläche steht immer senkrecht zur Sonneneinfallsrichtung 
   Die Windenergieanlage/n ist/ sind immer in Betrieb

Tabellen-Layout: Die Daten für jeden Tag sind in folgender Matrix wiedergegeben (Sommerzeit wie Bezugsjahr) :

Tag im Monat Sonnenaufgang    (SS:MM) Zeitpunkt (SS:MM) Schattenanfang (WEA mit erstem Schatten)
Sonnenuntergang (SS:MM) Minuten mit Schatten Zeitpunkt (SS:MM) Schattenende (WEA mit letztem Schatten)

| Januar | Februar | März | April | Mai | Juni | Juli | August | September | Oktober | November| Dezember
            

  1 |  08:36 |  08:12 |  07:20 |  07:12 07:56 (5) |  06:09 |  05:24 |  05:21 |  05:55 |  06:43 |  07:30 |  07:22 |  08:11
|  16:35 |  17:20 |  18:10 |  20:03    14    08:10 (5) |  20:52 |  21:36 |  21:51 |  21:21 |  20:22 |  19:14 |  17:09 |  16:30

  2 |  08:36 |  08:10 |  07:18 |  07:10 07:54 (5) |  06:07 |  05:24 |  05:21 |  05:57 |  06:45 07:56 (5) |  07:32 |  07:24 |  08:13
|  16:36 |  17:22 |  18:12 |  20:04    16    08:10 (5) |  20:53 |  21:37 |  21:50 |  21:20 |  20:19     5    08:01 (5) |  19:12 |  17:08 |  16:29

  3 |  08:36 |  08:09 |  07:16 |  07:07 07:53 (5) |  06:05 |  05:23 |  05:22 |  05:58 |  06:46 07:52 (5) |  07:33 |  07:25 |  08:14
|  16:37 |  17:24 |  18:14 |  20:06    18    08:11 (5) |  20:55 |  21:38 |  21:50 |  21:18 |  20:17    11    08:03 (5) |  19:09 |  17:06 |  16:29

  4 |  08:36 |  08:07 |  07:14 |  07:05 07:52 (5) |  06:03 |  05:22 |  05:23 |  06:00 |  06:48 07:51 (5) |  07:35 |  07:27 |  08:15
|  16:38 |  17:26 |  18:16 |  20:07    19    08:11 (5) |  20:56 |  21:39 |  21:50 |  21:16 |  20:15    14    08:05 (5) |  19:07 |  17:04 |  16:28

  5 |  08:35 |  08:05 |  07:12 |  07:03 07:52 (5) |  06:01 |  05:21 |  05:23 |  06:01 |  06:49 07:49 (5) |  07:36 |  07:29 |  08:17
|  16:39 |  17:28 |  18:17 |  20:09    19    08:11 (5) |  20:58 |  21:40 |  21:49 |  21:15 |  20:13    16    08:05 (5) |  19:05 |  17:02 |  16:27

  6 |  08:35 |  08:04 |  07:10 |  07:01 07:52 (5) |  05:59 |  05:21 |  05:24 |  06:03 |  06:51 07:48 (5) |  07:38 |  07:30 |  08:18
|  16:40 |  17:29 |  18:19 |  20:11    19    08:11 (5) |  21:00 |  21:41 |  21:49 |  21:13 |  20:10    18    08:06 (5) |  19:03 |  17:01 |  16:27

  7 |  08:35 |  08:02 |  07:08 |  06:58 07:51 (5) |  05:58 |  05:20 |  05:25 |  06:04 |  06:52 07:47 (5) |  07:40 |  07:32 |  08:19
|  16:41 |  17:31 |  18:21 |  20:12    18    08:09 (5) |  21:01 |  21:42 |  21:48 |  21:11 |  20:08    19    08:06 (5) |  19:01 |  16:59 |  16:27

  8 |  08:35 |  08:01 |  07:05 |  06:56 07:52 (5) |  05:56 |  05:20 |  05:26 |  06:06 |  06:54 07:47 (5) |  07:41 |  07:34 |  08:21
|  16:43 |  17:33 |  18:22 |  20:14    17    08:09 (5) |  21:03 |  21:43 |  21:48 |  21:10 |  20:06    19    08:06 (5) |  18:58 |  16:57 |  16:26

  9 |  08:34 |  07:59 |  07:03 |  06:54 07:52 (5) |  05:54 |  05:19 |  05:27 |  06:07 |  06:55 07:46 (5) |  07:43 |  07:36 |  08:22
|  16:44 |  17:35 |  18:24 |  20:16    16    08:08 (5) |  21:04 |  21:44 |  21:47 |  21:08 |  20:04    19    08:05 (5) |  18:56 |  16:56 |  16:26

 10 |  08:34 |  07:57 |  07:01 |  06:52 07:54 (5) |  05:53 |  05:19 |  05:28 |  06:09 |  06:57 07:47 (5) |  07:45 |  07:37 |  08:23
|  16:45 |  17:37 |  18:26 |  20:17    12    08:06 (5) |  21:06 |  21:45 |  21:47 |  21:06 |  20:02    18    08:05 (5) |  18:54 |  16:54 |  16:26

 11 |  08:33 |  07:55 |  06:59 |  06:50 07:56 (5) |  05:51 |  05:18 |  05:29 |  06:10 |  06:59 07:46 (5) |  07:46 |  07:39 |  08:24
|  16:46 |  17:38 |  18:28 |  20:19     8    08:04 (5) |  21:07 |  21:45 |  21:46 |  21:04 |  19:59    17    08:03 (5) |  18:52 |  16:53 |  16:26

 12 |  08:33 |  07:54 |  06:57 |  06:47 |  05:49 |  05:18 |  05:30 |  06:12 |  07:00 07:48 (5) |  07:48 |  07:41 |  08:25
|  16:48 |  17:40 |  18:29 |  20:21 |  21:09 |  21:46 |  21:45 |  21:02 |  19:57    15    08:03 (5) |  18:50 |  16:51 |  16:25

 13 |  08:32 |  07:52 |  06:54 |  06:45 |  05:48 |  05:18 |  05:31 |  06:13 |  07:02 07:48 (5) |  07:50 |  07:43 |  08:26
|  16:49 |  17:42 |  18:31 |  20:22 |  21:11 |  21:47 |  21:44 |  21:00 |  19:55    12    08:00 (5) |  18:47 |  16:50 |  16:25

 14 |  08:31 |  07:50 |  06:52 |  06:43 |  05:46 |  05:17 |  05:32 |  06:15 |  07:03 07:51 (5) |  07:51 |  07:44 |  08:27
|  16:51 |  17:44 |  18:33 |  20:24 |  21:12 |  21:47 |  21:43 |  20:59 |  19:53     7    07:58 (5) |  18:45 |  16:48 |  16:25

 15 |  08:31 |  07:48 |  06:50 |  06:41 |  05:45 |  05:17 |  05:33 |  06:16 |  07:05 |  07:53 |  07:46 |  08:28
|  16:52 |  17:46 |  18:34 |  20:26 |  21:14 |  21:48 |  21:43 |  20:57 |  19:50 |  18:43 |  16:47 |  16:25

 16 |  08:30 |  07:46 |  06:48 |  06:39 |  05:43 |  05:17 |  05:34 |  06:18 |  07:06 |  07:55 |  07:48 |  08:29
|  16:54 |  17:47 |  18:36 |  20:27 |  21:15 |  21:49 |  21:42 |  20:55 |  19:48 |  18:41 |  16:45 |  16:25

 17 |  08:29 |  07:44 |  06:46 |  06:37 |  05:42 |  05:17 |  05:35 |  06:20 |  07:08 |  07:56 |  07:49 |  08:30
|  16:55 |  17:49 |  18:38 |  20:29 |  21:16 |  21:49 |  21:41 |  20:53 |  19:46 |  18:39 |  16:44 |  16:26

 18 |  08:28 |  07:43 |  06:43 |  06:35 |  05:40 |  05:17 |  05:36 |  06:21 |  07:10 |  07:58 |  07:51 |  08:30
|  16:57 |  17:51 |  18:39 |  20:30 |  21:18 |  21:49 |  21:40 |  20:51 |  19:43 |  18:37 |  16:43 |  16:26

 19 |  08:27 |  07:41 |  06:41 |  06:33 |  05:39 |  05:17 |  05:38 |  06:23 |  07:11 |  08:00 |  07:53 |  08:31
|  16:58 |  17:53 |  18:41 |  20:32 |  21:19 |  21:50 |  21:39 |  20:49 |  19:41 |  18:35 |  16:41 |  16:26

 20 |  08:26 |  07:39 |  06:39 |  06:30 |  05:38 |  05:17 |  05:39 |  06:24 |  07:13 |  08:01 |  07:54 |  08:32
|  17:00 |  17:55 |  18:43 |  20:34 |  21:21 |  21:50 |  21:37 |  20:47 |  19:39 |  18:33 |  16:40 |  16:26

 21 |  08:25 |  07:37 |  06:37 |  06:28 |  05:36 |  05:17 |  05:40 |  06:26 |  07:14 |  08:03 |  07:56 |  08:32
|  17:02 |  17:56 |  18:44 |  20:35 |  21:22 |  21:51 |  21:36 |  20:45 |  19:37 |  18:31 |  16:39 |  16:27

 22 |  08:24 |  07:35 |  06:34 |  06:26 |  05:35 |  05:17 |  05:41 |  06:27 |  07:16 |  08:05 |  07:58 |  08:33
|  17:03 |  17:58 |  18:46 |  20:37 |  21:24 |  21:51 |  21:35 |  20:43 |  19:34 |  18:29 |  16:38 |  16:27

 23 |  08:23 |  07:33 |  06:32 |  06:24 |  05:34 |  05:17 |  05:43 |  06:29 |  07:17 |  08:06 |  07:59 |  08:34
|  17:05 |  18:00 |  18:48 |  20:39 |  21:25 |  21:51 |  21:34 |  20:41 |  19:32 |  18:27 |  16:37 |  16:28

 24 |  08:22 |  07:31 |  06:30 |  06:22 |  05:33 |  05:18 |  05:44 |  06:30 |  07:19 |  08:08 |  08:01 |  08:34
|  17:07 |  18:02 |  18:49 |  20:40 |  21:26 |  21:51 |  21:33 |  20:39 |  19:30 |  18:25 |  16:36 |  16:28

 25 |  08:21 |  07:29 |  06:28 |  06:20 |  05:31 |  05:18 |  05:45 |  06:32 |  07:21 |  07:10 |  08:02 |  08:34
|  17:08 |  18:03 |  18:51 |  20:42 |  21:28 |  21:51 |  21:31 |  20:36 |  19:27 |  17:23 |  16:35 |  16:29

 26 |  08:20 |  07:27 |  06:25 |  06:18 |  05:30 |  05:18 |  05:47 |  06:34 |  07:22 |  07:11 |  08:04 |  08:35
|  17:10 |  18:05 |  18:53 |  20:44 |  21:29 |  21:51 |  21:30 |  20:34 |  19:25 |  17:21 |  16:34 |  16:29

 27 |  08:18 |  07:25 |  06:23 |  06:16 |  05:29 |  05:19 |  05:48 |  06:35 |  07:24 |  07:13 |  08:05 |  08:35
|  17:12 |  18:07 |  18:54 |  20:45 |  21:30 |  21:51 |  21:29 |  20:32 |  19:23 |  17:19 |  16:33 |  16:30

 28 |  08:17 |  07:22 |  06:21 |  06:14 |  05:28 |  05:19 |  05:50 |  06:37 |  07:25 |  07:15 |  08:07 |  08:35
|  17:13 |  18:09 |  18:56 |  20:47 |  21:31 |  21:51 |  21:27 |  20:30 |  19:21 |  17:17 |  16:32 |  16:31

 29 |  08:16 |  |  07:19 |  06:12 |  05:27 |  05:20 |  05:51 |  06:38 |  07:27 |  07:17 |  08:08 |  08:36
|  17:15 |  |  19:58 |  20:48 |  21:33 |  21:51 |  21:26 |  20:28 |  19:18 |  17:15 |  16:31 |  16:32

 30 |  08:14 |  |  07:16 |  06:11 |  05:26 |  05:20 |  05:52 |  06:40 |  07:28 |  07:18 |  08:10 |  08:36
|  17:17 |  |  19:59 |  20:50 |  21:34 |  21:51 |  21:24 |  20:26 |  19:16 |  17:13 |  16:31 |  16:33

 31 |  08:13 |  |  07:14 07:58 (5) |  |  05:25 |  |  05:54 |  06:41 |  |  07:20 |  |  08:36
|  17:19 |  |  20:01    10    08:08 (5) |  |  21:35 |  |  21:23 |  20:24 |  |  17:11 |  |  16:33

Sonnenscheinstunden |    262 |    278 |    366 |    413 |    480 |    494 |    498 |    452 |    382 |    334 |    270 |    248
astr.max.mögl.Beschattung | | |    10 |   176 | | | | |   190 | | |
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SHADOW - Kalender
Berechnung: ZusatzbelastungSchattenrezeptor: G - IO 7
Voraussetzungen für Berechnung des Schattenwurfs
Referenzjahr für Kalender 2015
Die dargestellten Zeiten sind die astronomisch maximal mögliche Beschattungsdauer, berechnet unter folgenden Annahmen:
   Die Sonne scheint täglich von Sonnenauf- bis -untergang
   Die Rotorfläche steht immer senkrecht zur Sonneneinfallsrichtung 
   Die Windenergieanlage/n ist/ sind immer in Betrieb

Tabellen-Layout: Die Daten für jeden Tag sind in folgender Matrix wiedergegeben (Sommerzeit wie Bezugsjahr) :

Tag im Monat Sonnenaufgang    (SS:MM) Zeitpunkt (SS:MM) Schattenanfang (WEA mit erstem Schatten)
Sonnenuntergang (SS:MM) Minuten mit Schatten Zeitpunkt (SS:MM) Schattenende (WEA mit letztem Schatten)

| Januar | Februar | März | April | Mai | Juni | Juli | August | September | Oktober | November| Dezember
            

  1 |  08:36 |  08:12 |  07:20 |  07:12 08:15 (5) |  06:09 |  05:24 |  05:21 |  05:55 |  06:43 |  07:30 |  07:22 |  08:11
|  16:35 |  17:20 |  18:10 |  20:03    10    08:25 (5) |  20:52 |  21:36 |  21:51 |  21:21 |  20:22 |  19:14 |  17:09 |  16:30

  2 |  08:36 |  08:10 |  07:18 |  07:10 |  06:07 |  05:24 |  05:21 |  05:57 |  06:45 |  07:32 |  07:24 |  08:13
|  16:36 |  17:22 |  18:12 |  20:04 |  20:53 |  21:37 |  21:50 |  21:20 |  20:19 |  19:12 |  17:08 |  16:29

  3 |  08:36 |  08:09 |  07:16 |  07:07 |  06:05 |  05:23 |  05:22 |  05:58 |  06:46 |  07:33 |  07:25 |  08:14
|  16:37 |  17:24 |  18:14 |  20:06 |  20:55 |  21:38 |  21:50 |  21:18 |  20:17 |  19:09 |  17:06 |  16:29

  4 |  08:36 |  08:07 |  07:14 |  07:05 |  06:03 |  05:22 |  05:23 |  06:00 |  06:48 |  07:35 |  07:27 |  08:15
|  16:38 |  17:26 |  18:16 |  20:07 |  20:56 |  21:39 |  21:50 |  21:16 |  20:15 |  19:07 |  17:04 |  16:28

  5 |  08:35 |  08:05 |  07:12 |  07:03 |  06:01 |  05:21 |  05:23 |  06:01 |  06:49 |  07:36 |  07:29 |  08:17
|  16:39 |  17:28 |  18:17 |  20:09 |  20:58 |  21:40 |  21:49 |  21:15 |  20:13 |  19:05 |  17:02 |  16:27

  6 |  08:35 |  08:04 |  07:10 |  07:01 |  05:59 |  05:21 |  05:24 |  06:03 |  06:51 |  07:38 |  07:31 |  08:18
|  16:40 |  17:29 |  18:19 |  20:11 |  21:00 |  21:41 |  21:49 |  21:13 |  20:10 |  19:03 |  17:01 |  16:27

  7 |  08:35 |  08:02 |  07:08 |  06:58 |  05:58 |  05:20 |  05:25 |  06:04 |  06:52 |  07:40 |  07:32 |  08:19
|  16:41 |  17:31 |  18:21 |  20:12 |  21:01 |  21:42 |  21:48 |  21:11 |  20:08 |  19:00 |  16:59 |  16:27

  8 |  08:35 |  08:01 |  07:05 |  06:56 |  05:56 |  05:20 |  05:26 |  06:06 |  06:54 |  07:41 |  07:34 |  08:21
|  16:43 |  17:33 |  18:22 |  20:14 |  21:03 |  21:43 |  21:48 |  21:10 |  20:06 |  18:58 |  16:57 |  16:26

  9 |  08:34 |  07:59 |  07:03 |  06:54 |  05:54 |  05:19 |  05:27 |  06:07 |  06:55 |  07:43 |  07:36 |  08:22
|  16:44 |  17:35 |  18:24 |  20:16 |  21:04 |  21:44 |  21:47 |  21:08 |  20:04 |  18:56 |  16:56 |  16:26

 10 |  08:34 |  07:57 |  07:01 |  06:52 |  05:53 |  05:19 |  05:28 |  06:09 |  06:57 |  07:45 |  07:37 |  08:23
|  16:45 |  17:37 |  18:26 |  20:17 |  21:06 |  21:45 |  21:47 |  21:06 |  20:02 |  18:54 |  16:54 |  16:26

 11 |  08:33 |  07:55 |  06:59 |  06:50 |  05:51 |  05:18 |  05:29 |  06:10 |  06:59 |  07:46 |  07:39 |  08:24
|  16:46 |  17:38 |  18:28 |  20:19 |  21:07 |  21:45 |  21:46 |  21:04 |  19:59 |  18:52 |  16:53 |  16:26

 12 |  08:33 |  07:54 |  06:57 |  06:47 |  05:49 |  05:18 |  05:30 |  06:12 |  07:00 08:10 (5) |  07:48 |  07:41 |  08:25
|  16:48 |  17:40 |  18:29 |  20:21 |  21:09 |  21:46 |  21:45 |  21:02 |  19:57     5    08:15 (5) |  18:50 |  16:51 |  16:25

 13 |  08:32 |  07:52 |  06:54 |  06:45 |  05:48 |  05:18 |  05:31 |  06:13 |  07:02 08:06 (5) |  07:50 |  07:43 |  08:26
|  16:49 |  17:42 |  18:31 |  20:22 |  21:11 |  21:47 |  21:44 |  21:00 |  19:55    11    08:17 (5) |  18:47 |  16:50 |  16:25

 14 |  08:31 |  07:50 |  06:52 |  06:43 |  05:46 |  05:17 |  05:32 |  06:15 |  07:03 08:04 (5) |  07:51 |  07:44 |  08:27
|  16:51 |  17:44 |  18:33 |  20:24 |  21:12 |  21:47 |  21:43 |  20:59 |  19:53    15    08:19 (5) |  18:45 |  16:48 |  16:25

 15 |  08:31 |  07:48 |  06:50 |  06:41 |  05:45 |  05:17 |  05:33 |  06:16 |  07:05 08:02 (5) |  07:53 |  07:46 |  08:28
|  16:52 |  17:46 |  18:34 |  20:26 |  21:14 |  21:48 |  21:43 |  20:57 |  19:50    17    08:19 (5) |  18:43 |  16:47 |  16:25

 16 |  08:30 |  07:46 |  06:48 |  06:39 |  05:43 |  05:17 |  05:34 |  06:18 |  07:06 08:02 (5) |  07:55 |  07:48 |  08:29
|  16:54 |  17:47 |  18:36 |  20:27 |  21:15 |  21:49 |  21:42 |  20:55 |  19:48    18    08:20 (5) |  18:41 |  16:45 |  16:25

 17 |  08:29 |  07:44 |  06:46 |  06:37 |  05:42 |  05:17 |  05:35 |  06:20 |  07:08 08:00 (5) |  07:56 |  07:49 |  08:30
|  16:55 |  17:49 |  18:38 |  20:29 |  21:16 |  21:49 |  21:41 |  20:53 |  19:46    20    08:20 (5) |  18:39 |  16:44 |  16:26

 18 |  08:28 |  07:43 |  06:43 |  06:35 |  05:40 |  05:17 |  05:36 |  06:21 |  07:10 08:00 (5) |  07:58 |  07:51 |  08:30
|  16:57 |  17:51 |  18:39 |  20:30 |  21:18 |  21:49 |  21:40 |  20:51 |  19:43    20    08:20 (5) |  18:37 |  16:43 |  16:26

 19 |  08:27 |  07:41 |  06:41 |  06:33 |  05:39 |  05:17 |  05:38 |  06:23 |  07:11 07:59 (5) |  08:00 |  07:53 |  08:31
|  16:58 |  17:53 |  18:41 |  20:32 |  21:19 |  21:50 |  21:39 |  20:49 |  19:41    20    08:19 (5) |  18:35 |  16:41 |  16:26

 20 |  08:26 |  07:39 |  06:39 |  06:30 |  05:38 |  05:17 |  05:39 |  06:24 |  07:13 08:00 (5) |  08:01 |  07:54 |  08:32
|  17:00 |  17:55 |  18:43 |  20:34 |  21:21 |  21:50 |  21:37 |  20:47 |  19:39    18    08:18 (5) |  18:33 |  16:40 |  16:26

 21 |  08:25 |  07:37 |  06:37 07:19 (5) |  06:28 |  05:36 |  05:17 |  05:40 |  06:26 |  07:14 08:00 (5) |  08:03 |  07:56 |  08:32
|  17:02 |  17:56 |  18:44     8    07:27 (5) |  20:35 |  21:22 |  21:51 |  21:36 |  20:45 |  19:37    17    08:17 (5) |  18:31 |  16:39 |  16:27

 22 |  08:24 |  07:35 |  06:34 07:16 (5) |  06:26 |  05:35 |  05:17 |  05:41 |  06:27 |  07:16 08:01 (5) |  08:05 |  07:58 |  08:33
|  17:03 |  17:58 |  18:46    14    07:30 (5) |  20:37 |  21:24 |  21:51 |  21:35 |  20:43 |  19:34    15    08:16 (5) |  18:29 |  16:38 |  16:27

 23 |  08:23 |  07:33 |  06:32 07:15 (5) |  06:24 |  05:34 |  05:17 |  05:43 |  06:29 |  07:17 08:02 (5) |  08:06 |  07:59 |  08:34
|  17:05 |  18:00 |  18:48    16    07:31 (5) |  20:39 |  21:25 |  21:51 |  21:34 |  20:41 |  19:32    12    08:14 (5) |  18:27 |  16:37 |  16:28

 24 |  08:22 |  07:31 |  06:30 07:14 (5) |  06:22 |  05:33 |  05:18 |  05:44 |  06:30 |  07:19 08:04 (5) |  08:08 |  08:01 |  08:34
|  17:07 |  18:02 |  18:49    18    07:32 (5) |  20:40 |  21:26 |  21:51 |  21:33 |  20:39 |  19:30     7    08:11 (5) |  18:25 |  16:36 |  16:28

 25 |  08:21 |  07:29 |  06:28 07:12 (5) |  06:20 |  05:31 |  05:18 |  05:45 |  06:32 |  07:21 |  07:10 |  08:02 |  08:34
|  17:08 |  18:03 |  18:51    19    07:31 (5) |  20:42 |  21:28 |  21:51 |  21:31 |  20:36 |  19:27 |  17:23 |  16:35 |  16:29

 26 |  08:20 |  07:27 |  06:25 07:12 (5) |  06:18 |  05:30 |  05:18 |  05:47 |  06:34 |  07:22 |  07:11 |  08:04 |  08:35
|  17:10 |  18:05 |  18:53    19    07:31 (5) |  20:44 |  21:29 |  21:51 |  21:30 |  20:34 |  19:25 |  17:21 |  16:34 |  16:29

 27 |  08:18 |  07:25 |  06:23 07:12 (5) |  06:16 |  05:29 |  05:19 |  05:48 |  06:35 |  07:24 |  07:13 |  08:05 |  08:35
|  17:12 |  18:07 |  18:54    19    07:31 (5) |  20:45 |  21:30 |  21:51 |  21:29 |  20:32 |  19:23 |  17:19 |  16:33 |  16:30

 28 |  08:17 |  07:22 |  06:21 07:12 (5) |  06:14 |  05:28 |  05:19 |  05:50 |  06:37 |  07:25 |  07:15 |  08:07 |  08:35
|  17:13 |  18:09 |  18:56    19    07:31 (5) |  20:47 |  21:31 |  21:51 |  21:27 |  20:30 |  19:21 |  17:17 |  16:32 |  16:31

 29 |  08:16 |  |  07:19 08:12 (5) |  06:12 |  05:27 |  05:20 |  05:51 |  06:38 |  07:27 |  07:17 |  08:08 |  08:36
|  17:15 |  |  19:58    17    08:29 (5) |  20:48 |  21:33 |  21:51 |  21:26 |  20:28 |  19:18 |  17:15 |  16:31 |  16:32

 30 |  08:14 |  |  07:16 08:12 (5) |  06:11 |  05:26 |  05:20 |  05:52 |  06:40 |  07:28 |  07:18 |  08:10 |  08:36
|  17:17 |  |  19:59    17    08:29 (5) |  20:50 |  21:34 |  21:51 |  21:24 |  20:26 |  19:16 |  17:13 |  16:31 |  16:33

 31 |  08:13 |  |  07:14 08:13 (5) |  |  05:25 |  |  05:54 |  06:41 |  |  07:20 |  |  08:36
|  17:19 |  |  20:01    14    08:27 (5) |  |  21:35 |  |  21:23 |  20:24 |  |  17:11 |  |  16:33

Sonnenscheinstunden |    262 |    278 |    366 |    413 |    480 |    494 |    498 |    453 |    382 |    334 |    270 |    248
astr.max.mögl.Beschattung | | |   180 |    10 | | | | |   195 | | |
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SHADOW - Kalender
Berechnung: ZusatzbelastungSchattenrezeptor: H - IO 8
Voraussetzungen für Berechnung des Schattenwurfs
Referenzjahr für Kalender 2015
Die dargestellten Zeiten sind die astronomisch maximal mögliche Beschattungsdauer, berechnet unter folgenden Annahmen:
   Die Sonne scheint täglich von Sonnenauf- bis -untergang
   Die Rotorfläche steht immer senkrecht zur Sonneneinfallsrichtung 
   Die Windenergieanlage/n ist/ sind immer in Betrieb

Tabellen-Layout: Die Daten für jeden Tag sind in folgender Matrix wiedergegeben (Sommerzeit wie Bezugsjahr) :

Tag im Monat Sonnenaufgang    (SS:MM) Zeitpunkt (SS:MM) Schattenanfang (WEA mit erstem Schatten)
Sonnenuntergang (SS:MM) Minuten mit Schatten Zeitpunkt (SS:MM) Schattenende (WEA mit letztem Schatten)

| Januar | Februar | März | April | Mai | Juni | Juli | August | September| Oktober | November| Dezember
            

  1 |  08:36 11:35 (1) |  08:12 |  07:20 |  07:12 |  06:08 |  05:24 |  05:21 |  05:55 |  06:43 |  07:30 |  07:22 |  08:11
|  16:34     7    11:42 (1) |  17:20 |  18:10 |  20:02 |  20:52 |  21:36 |  21:51 |  21:21 |  20:21 |  19:14 |  17:09 |  16:30

  2 |  08:36 11:37 (1) |  08:10 |  07:18 |  07:09 |  06:07 |  05:23 |  05:21 |  05:57 |  06:44 |  07:32 |  07:23 |  08:13
|  16:35     3    11:40 (1) |  17:22 |  18:12 |  20:04 |  20:53 |  21:37 |  21:50 |  21:20 |  20:19 |  19:12 |  17:07 |  16:29

  3 |  08:36 |  08:09 |  07:16 |  07:07 |  06:05 |  05:23 |  05:22 |  05:58 |  06:46 |  07:33 |  07:25 |  08:14
|  16:37 |  17:24 |  18:14 |  20:06 |  20:55 |  21:38 |  21:50 |  21:18 |  20:17 |  19:09 |  17:06 |  16:28

  4 |  08:36 |  08:07 |  07:14 |  07:05 |  06:03 |  05:22 |  05:23 |  06:00 |  06:48 |  07:35 |  07:27 |  08:15
|  16:38 |  17:26 |  18:15 |  20:07 |  20:56 |  21:39 |  21:50 |  21:16 |  20:15 |  19:07 |  17:04 |  16:28

  5 |  08:35 |  08:05 |  07:12 |  07:03 |  06:01 |  05:21 |  05:23 |  06:01 |  06:49 |  07:36 |  07:29 |  08:17
|  16:39 |  17:27 |  18:17 |  20:09 |  20:58 |  21:40 |  21:49 |  21:15 |  20:13 |  19:05 |  17:02 |  16:27

  6 |  08:35 |  08:04 |  07:10 |  07:01 |  05:59 |  05:21 |  05:24 |  06:02 |  06:51 |  07:38 |  07:30 |  08:18
|  16:40 |  17:29 |  18:19 |  20:11 |  21:00 |  21:41 |  21:49 |  21:13 |  20:10 |  19:03 |  17:00 |  16:27

  7 |  08:35 |  08:02 |  07:07 |  06:58 |  05:58 |  05:20 |  05:25 |  06:04 |  06:52 |  07:40 |  07:32 |  08:19
|  16:41 |  17:31 |  18:21 |  20:12 |  21:01 |  21:42 |  21:48 |  21:11 |  20:08 |  19:00 |  16:59 |  16:26

  8 |  08:35 |  08:01 |  07:05 |  06:56 |  05:56 |  05:19 |  05:26 |  06:06 |  06:54 |  07:41 |  07:34 |  08:21
|  16:42 |  17:33 |  18:22 |  20:14 |  21:03 |  21:43 |  21:48 |  21:09 |  20:06 |  18:58 |  16:57 |  16:26

  9 |  08:34 |  07:59 |  07:03 |  06:54 |  05:54 |  05:19 |  05:27 |  06:07 |  06:55 |  07:43 |  07:36 |  08:22
|  16:44 |  17:35 |  18:24 |  20:16 |  21:04 |  21:44 |  21:47 |  21:08 |  20:04 |  18:56 |  16:56 |  16:26

 10 |  08:34 |  07:57 |  07:01 |  06:52 |  05:52 |  05:18 |  05:28 |  06:09 |  06:57 |  07:45 |  07:37 |  08:23
|  16:45 |  17:36 |  18:26 |  20:17 |  21:06 |  21:45 |  21:47 |  21:06 |  20:01 |  18:54 |  16:54 |  16:26

 11 |  08:33 |  07:55 |  06:59 |  06:50 |  05:51 |  05:18 |  05:29 |  06:10 |  06:58 |  07:46 |  07:39 |  08:24
|  16:46 |  17:38 |  18:27 |  20:19 |  21:07 |  21:45 |  21:46 |  21:04 |  19:59 |  18:52 |  16:52 |  16:25

 12 |  08:33 |  07:54 |  06:57 |  06:47 |  05:49 |  05:18 |  05:30 |  06:12 |  07:00 |  07:48 |  07:41 |  08:25 11:26 (1)
|  16:48 |  17:40 |  18:29 |  20:21 |  21:09 |  21:46 |  21:45 |  21:02 |  19:57 |  18:49 |  16:51 |  16:25     6    11:32 (1)

 13 |  08:32 |  07:52 |  06:54 |  06:45 |  05:48 |  05:17 |  05:31 |  06:13 |  07:02 |  07:49 |  07:43 |  08:26 11:25 (1)
|  16:49 |  17:42 |  18:31 |  20:22 |  21:10 |  21:47 |  21:44 |  21:00 |  19:55 |  18:47 |  16:49 |  16:25     9    11:34 (1)

 14 |  08:31 |  07:50 |  06:52 |  06:43 |  05:46 |  05:17 |  05:32 |  06:15 |  07:03 |  07:51 |  07:44 |  08:27 11:25 (1)
|  16:51 |  17:44 |  18:33 |  20:24 |  21:12 |  21:47 |  21:43 |  20:58 |  19:52 |  18:45 |  16:48 |  16:25    10    11:35 (1)

 15 |  08:31 |  07:48 |  06:50 |  06:41 |  05:45 |  05:17 |  05:33 |  06:16 |  07:05 |  07:53 |  07:46 |  08:28 11:25 (1)
|  16:52 |  17:45 |  18:34 |  20:25 |  21:13 |  21:48 |  21:43 |  20:57 |  19:50 |  18:43 |  16:47 |  16:25    11    11:36 (1)

 16 |  08:30 |  07:46 |  06:48 |  06:39 |  05:43 |  05:17 |  05:34 |  06:18 |  07:06 |  07:54 |  07:48 |  08:29 11:25 (1)
|  16:54 |  17:47 |  18:36 |  20:27 |  21:15 |  21:49 |  21:42 |  20:55 |  19:48 |  18:41 |  16:45 |  16:25    12    11:37 (1)

 17 |  08:29 |  07:44 |  06:45 |  06:37 |  05:42 |  05:17 |  05:35 |  06:19 |  07:08 |  07:56 |  07:49 |  08:30 11:25 (1)
|  16:55 |  17:49 |  18:38 |  20:29 |  21:16 |  21:49 |  21:41 |  20:53 |  19:46 |  18:39 |  16:44 |  16:25    13    11:38 (1)

 18 |  08:28 |  07:42 |  06:43 |  06:35 |  05:40 |  05:17 |  05:36 |  06:21 |  07:09 |  07:58 |  07:51 |  08:30 11:24 (1)
|  16:57 |  17:51 |  18:39 |  20:30 |  21:18 |  21:49 |  21:40 |  20:51 |  19:43 |  18:37 |  16:43 |  16:26    14    11:38 (1)

 19 |  08:27 |  07:41 |  06:41 |  06:32 |  05:39 |  05:17 |  05:37 |  06:23 |  07:11 |  08:00 |  07:53 |  08:31 11:25 (1)
|  16:58 |  17:53 |  18:41 |  20:32 |  21:19 |  21:50 |  21:39 |  20:49 |  19:41 |  18:35 |  16:41 |  16:26    14    11:39 (1)

 20 |  08:26 |  07:39 |  06:39 |  06:30 |  05:37 |  05:17 |  05:39 |  06:24 |  07:13 |  08:01 |  07:54 |  08:32 11:26 (1)
|  17:00 |  17:54 |  18:43 |  20:34 |  21:21 |  21:50 |  21:37 |  20:47 |  19:39 |  18:33 |  16:40 |  16:26    14    11:40 (1)

 21 |  08:25 |  07:37 |  06:36 |  06:28 |  05:36 |  05:17 |  05:40 |  06:26 |  07:14 |  08:03 |  07:56 |  08:32 11:25 (1)
|  17:01 |  17:56 |  18:44 |  20:35 |  21:22 |  21:50 |  21:36 |  20:45 |  19:36 |  18:31 |  16:39 |  16:27    15    11:40 (1)

 22 |  08:24 |  07:35 |  06:34 |  06:26 |  05:35 |  05:17 |  05:41 |  06:27 |  07:16 |  08:05 |  07:58 |  08:33 11:26 (1)
|  17:03 |  17:58 |  18:46 |  20:37 |  21:24 |  21:51 |  21:35 |  20:43 |  19:34 |  18:28 |  16:38 |  16:27    15    11:41 (1)

 23 |  08:23 |  07:33 |  06:32 |  06:24 |  05:34 |  05:17 |  05:43 |  06:29 |  07:17 |  08:06 |  07:59 |  08:34 11:26 (1)
|  17:05 |  18:00 |  18:48 |  20:39 |  21:25 |  21:51 |  21:34 |  20:41 |  19:32 |  18:26 |  16:37 |  16:28    15    11:41 (1)

 24 |  08:22 |  07:31 |  06:30 |  06:22 |  05:32 |  05:17 |  05:44 |  06:30 |  07:19 |  08:08 |  08:01 |  08:34 11:27 (1)
|  17:06 |  18:02 |  18:49 |  20:40 |  21:26 |  21:51 |  21:33 |  20:39 |  19:30 |  18:24 |  16:36 |  16:28    15    11:42 (1)

 25 |  08:21 |  07:29 |  06:27 |  06:20 |  05:31 |  05:18 |  05:45 |  06:32 |  07:20 |  07:10 |  08:02 |  08:34 11:28 (1)
|  17:08 |  18:03 |  18:51 |  20:42 |  21:28 |  21:51 |  21:31 |  20:36 |  19:27 |  17:22 |  16:35 |  16:29    14    11:42 (1)

 26 |  08:20 |  07:27 |  06:25 |  06:18 |  05:30 |  05:18 |  05:47 |  06:33 |  07:22 |  07:11 |  08:04 |  08:35 11:28 (1)
|  17:10 |  18:05 |  18:53 |  20:43 |  21:29 |  21:51 |  21:30 |  20:34 |  19:25 |  17:21 |  16:34 |  16:29    14    11:42 (1)

 27 |  08:18 |  07:24 |  06:23 |  06:16 |  05:29 |  05:19 |  05:48 |  06:35 |  07:24 |  07:13 |  08:05 |  08:35 11:29 (1)
|  17:12 |  18:07 |  18:54 |  20:45 |  21:30 |  21:51 |  21:29 |  20:32 |  19:23 |  17:19 |  16:33 |  16:30    13    11:42 (1)

 28 |  08:17 |  07:22 |  06:21 |  06:14 |  05:28 |  05:19 |  05:49 |  06:37 |  07:25 |  07:15 |  08:07 |  08:35 11:30 (1)
|  17:13 |  18:09 |  18:56 |  20:47 |  21:31 |  21:51 |  21:27 |  20:30 |  19:21 |  17:17 |  16:32 |  16:31    13    11:43 (1)

 29 |  08:16 |  |  07:18 |  06:12 |  05:27 |  05:19 |  05:51 |  06:38 |  07:27 |  07:17 |  08:08 |  08:36 11:31 (1)
|  17:15 |  |  19:58 |  20:48 |  21:33 |  21:51 |  21:26 |  20:28 |  19:18 |  17:15 |  16:31 |  16:32    12    11:43 (1)

 30 |  08:14 |  |  07:16 |  06:10 |  05:26 |  05:20 |  05:52 |  06:40 |  07:28 |  07:18 |  08:10 |  08:36 11:32 (1)
|  17:17 |  |  19:59 |  20:50 |  21:34 |  21:51 |  21:24 |  20:26 |  19:16 |  17:13 |  16:30 |  16:32    11    11:43 (1)

 31 |  08:13 |  |  07:14 |  |  05:25 |  |  05:54 |  06:41 |  |  07:20 |  |  08:36 11:33 (1)
|  17:19 |  |  20:01 |  |  21:35 |  |  21:23 |  20:24 |  |  17:11 |  |  16:33    10    11:43 (1)

Sonnenscheinstunden |    262 |    278 |    366 |    413 |    480 |    494 |    498 |    453 |    382 |    334 |    270 |    248
astr.max.mögl.Beschattung |    10 | | | | | | | | | | |   250
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Schattenwurfgutachten für das geplante Repowering im Windpark Grevenbroich
Lizenzierter Anwender:
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27.05.2015 09:23/3.0.578

SHADOW - Kalender
Berechnung: ZusatzbelastungSchattenrezeptor: I  - IO 9
Voraussetzungen für Berechnung des Schattenwurfs
Referenzjahr für Kalender 2015
Die dargestellten Zeiten sind die astronomisch maximal mögliche Beschattungsdauer, berechnet unter folgenden Annahmen:
   Die Sonne scheint täglich von Sonnenauf- bis -untergang
   Die Rotorfläche steht immer senkrecht zur Sonneneinfallsrichtung 
   Die Windenergieanlage/n ist/ sind immer in Betrieb

Tabellen-Layout: Die Daten für jeden Tag sind in folgender Matrix wiedergegeben (Sommerzeit wie Bezugsjahr) :

Tag im Monat Sonnenaufgang    (SS:MM) Zeitpunkt (SS:MM) Schattenanfang (WEA mit erstem Schatten)
Sonnenuntergang (SS:MM) Minuten mit Schatten Zeitpunkt (SS:MM) Schattenende (WEA mit letztem Schatten)

| Januar | Februar | März | April | Mai | Juni | Juli | August | September| Oktober | November | Dezember
            

  1 |  08:36 09:53 (1) |  08:12 |  07:20 |  07:12 |  06:09 |  05:24 |  05:21 |  05:55 |  06:43 |  07:30 |  07:22 |  08:11 09:37 (1)
|  16:35    18    10:11 (1) |  17:20 |  18:10 |  20:02 |  20:52 |  21:36 |  21:51 |  21:21 |  20:21 |  19:14 |  17:09 |  16:30    23    10:00 (1)

  2 |  08:36 09:52 (1) |  08:10 |  07:18 |  07:09 |  06:07 |  05:23 |  05:21 |  05:57 |  06:44 |  07:32 |  07:24 |  08:13 09:37 (1)
|  16:36    19    10:11 (1) |  17:22 |  18:12 |  20:04 |  20:53 |  21:37 |  21:50 |  21:20 |  20:19 |  19:12 |  17:07 |  16:29    22    09:59 (1)

  3 |  08:36 09:53 (1) |  08:09 |  07:16 |  07:07 |  06:05 |  05:23 |  05:22 |  05:58 |  06:46 |  07:33 |  07:25 |  08:14 09:38 (1)
|  16:37    19    10:12 (1) |  17:24 |  18:14 |  20:06 |  20:55 |  21:38 |  21:50 |  21:18 |  20:17 |  19:09 |  17:06 |  16:28    22    10:00 (1)

  4 |  08:36 09:53 (1) |  08:07 |  07:14 |  07:05 |  06:03 |  05:22 |  05:23 |  06:00 |  06:48 |  07:35 |  07:27 |  08:15 09:38 (1)
|  16:38    20    10:13 (1) |  17:26 |  18:16 |  20:07 |  20:56 |  21:39 |  21:50 |  21:16 |  20:15 |  19:07 |  17:04 |  16:28    22    10:00 (1)

  5 |  08:35 09:54 (1) |  08:05 |  07:12 |  07:03 |  06:01 |  05:21 |  05:23 |  06:01 |  06:49 |  07:36 |  07:29 |  08:17 09:38 (1)
|  16:39    20    10:14 (1) |  17:27 |  18:17 |  20:09 |  20:58 |  21:40 |  21:49 |  21:15 |  20:13 |  19:05 |  17:02 |  16:27    22    10:00 (1)

  6 |  08:35 09:53 (1) |  08:04 |  07:10 |  07:01 |  05:59 |  05:21 |  05:24 |  06:03 |  06:51 |  07:38 |  07:30 |  08:18 09:39 (1)
|  16:40    21    10:14 (1) |  17:29 |  18:19 |  20:11 |  21:00 |  21:41 |  21:49 |  21:13 |  20:10 |  19:03 |  17:00 |  16:27    22    10:01 (1)

  7 |  08:35 09:54 (1) |  08:02 |  07:08 |  06:58 |  05:58 |  05:20 |  05:25 |  06:04 |  06:52 |  07:40 |  07:32 |  08:19 09:40 (1)
|  16:41    21    10:15 (1) |  17:31 |  18:21 |  20:12 |  21:01 |  21:42 |  21:48 |  21:11 |  20:08 |  19:00 |  16:59 |  16:26    20    10:00 (1)

  8 |  08:35 09:54 (1) |  08:01 |  07:05 |  06:56 |  05:56 |  05:19 |  05:26 |  06:06 |  06:54 |  07:41 |  07:34 |  08:21 09:40 (1)
|  16:42    21    10:15 (1) |  17:33 |  18:22 |  20:14 |  21:03 |  21:43 |  21:48 |  21:10 |  20:06 |  18:58 |  16:57 |  16:26    20    10:00 (1)

  9 |  08:34 09:54 (1) |  07:59 |  07:03 |  06:54 |  05:54 |  05:19 |  05:27 |  06:07 |  06:55 |  07:43 |  07:36 |  08:22 09:41 (1)
|  16:44    22    10:16 (1) |  17:35 |  18:24 |  20:16 |  21:04 |  21:44 |  21:47 |  21:08 |  20:04 |  18:56 |  16:56 |  16:26    20    10:01 (1)

 10 |  08:34 09:54 (1) |  07:57 |  07:01 |  06:52 |  05:53 |  05:18 |  05:28 |  06:09 |  06:57 |  07:45 |  07:37 |  08:23 09:42 (1)
|  16:45    23    10:17 (1) |  17:36 |  18:26 |  20:17 |  21:06 |  21:45 |  21:47 |  21:06 |  20:01 |  18:54 |  16:54 |  16:26    19    10:01 (1)

 11 |  08:33 09:54 (1) |  07:55 |  06:59 |  06:50 |  05:51 |  05:18 |  05:29 |  06:10 |  06:59 |  07:46 |  07:39 |  08:24 09:43 (1)
|  16:46    23    10:17 (1) |  17:38 |  18:27 |  20:19 |  21:07 |  21:45 |  21:46 |  21:04 |  19:59 |  18:52 |  16:52 |  16:25    18    10:01 (1)

 12 |  08:33 09:55 (1) |  07:54 |  06:57 |  06:47 |  05:49 |  05:18 |  05:30 |  06:12 |  07:00 |  07:48 |  07:41 |  08:25 09:43 (1)
|  16:48    23    10:18 (1) |  17:40 |  18:29 |  20:21 |  21:09 |  21:46 |  21:45 |  21:02 |  19:57 |  18:49 |  16:51 |  16:25    18    10:01 (1)

 13 |  08:32 09:55 (1) |  07:52 |  06:54 |  06:45 |  05:48 |  05:17 |  05:31 |  06:13 |  07:02 |  07:50 |  07:43 |  08:26 09:44 (1)
|  16:49    23    10:18 (1) |  17:42 |  18:31 |  20:22 |  21:10 |  21:47 |  21:44 |  21:00 |  19:55 |  18:47 |  16:49 |  16:25    17    10:01 (1)

 14 |  08:31 09:55 (1) |  07:50 |  06:52 |  06:43 |  05:46 |  05:17 |  05:32 |  06:15 |  07:03 |  07:51 |  07:44 |  08:27 09:45 (1)
|  16:51    24    10:19 (1) |  17:44 |  18:33 |  20:24 |  21:12 |  21:47 |  21:43 |  20:59 |  19:52 |  18:45 |  16:48 |  16:25    17    10:02 (1)

 15 |  08:31 09:55 (1) |  07:48 |  06:50 |  06:41 |  05:45 |  05:17 |  05:33 |  06:16 |  07:05 |  07:53 |  07:46 |  08:28 09:45 (1)
|  16:52    24    10:19 (1) |  17:45 |  18:34 |  20:25 |  21:14 |  21:48 |  21:43 |  20:57 |  19:50 |  18:43 |  16:47 |  16:25    17    10:02 (1)

 16 |  08:30 09:56 (1) |  07:46 |  06:48 |  06:39 |  05:43 |  05:17 |  05:34 |  06:18 |  07:06 |  07:55 |  07:48 |  08:29 09:46 (1)
|  16:54    23    10:19 (1) |  17:47 |  18:36 |  20:27 |  21:15 |  21:49 |  21:42 |  20:55 |  19:48 |  18:41 |  16:45 |  16:25    16    10:02 (1)

 17 |  08:29 09:56 (1) |  07:44 |  06:45 |  06:37 |  05:42 |  05:17 |  05:35 |  06:19 |  07:08 |  07:56 |  07:49 09:40 (1) |  08:30 09:47 (1)
|  16:55    23    10:19 (1) |  17:49 |  18:38 |  20:29 |  21:16 |  21:49 |  21:41 |  20:53 |  19:46 |  18:39 |  16:44     8    09:48 (1) |  16:25    16    10:03 (1)

 18 |  08:28 09:57 (1) |  07:43 |  06:43 |  06:35 |  05:40 |  05:17 |  05:36 |  06:21 |  07:09 |  07:58 |  07:51 09:38 (1) |  08:30 09:47 (1)
|  16:57    23    10:20 (1) |  17:51 |  18:39 |  20:30 |  21:18 |  21:49 |  21:40 |  20:51 |  19:43 |  18:37 |  16:43    12    09:50 (1) |  16:26    15    10:02 (1)

 19 |  08:27 09:57 (1) |  07:41 |  06:41 |  06:32 |  05:39 |  05:17 |  05:38 |  06:23 |  07:11 |  08:00 |  07:53 09:36 (1) |  08:31 09:48 (1)
|  16:58    23    10:20 (1) |  17:53 |  18:41 |  20:32 |  21:19 |  21:50 |  21:39 |  20:49 |  19:41 |  18:35 |  16:41    15    09:51 (1) |  16:26    15    10:03 (1)

 20 |  08:26 09:58 (1) |  07:39 |  06:39 |  06:30 |  05:37 |  05:17 |  05:39 |  06:24 |  07:13 |  08:01 |  07:54 09:35 (1) |  08:32 09:49 (1)
|  17:00    22    10:20 (1) |  17:54 |  18:43 |  20:34 |  21:21 |  21:50 |  21:37 |  20:47 |  19:39 |  18:33 |  16:40    18    09:53 (1) |  16:26    15    10:04 (1)

 21 |  08:25 09:59 (1) |  07:37 |  06:36 |  06:28 |  05:36 |  05:17 |  05:40 |  06:26 |  07:14 |  08:03 |  07:56 09:35 (1) |  08:32 09:49 (1)
|  17:01    21    10:20 (1) |  17:56 |  18:44 |  20:35 |  21:22 |  21:51 |  21:36 |  20:45 |  19:37 |  18:31 |  16:39    19    09:54 (1) |  16:27    14    10:03 (1)

 22 |  08:24 09:59 (1) |  07:35 |  06:34 |  06:26 |  05:35 |  05:17 |  05:41 |  06:27 |  07:16 |  08:05 |  07:58 09:35 (1) |  08:33 09:50 (1)
|  17:03    20    10:19 (1) |  17:58 |  18:46 |  20:37 |  21:24 |  21:51 |  21:35 |  20:43 |  19:34 |  18:28 |  16:38    20    09:55 (1) |  16:27    14    10:04 (1)

 23 |  08:23 10:00 (1) |  07:33 |  06:32 |  06:24 |  05:34 |  05:17 |  05:43 |  06:29 |  07:17 |  08:06 |  07:59 09:35 (1) |  08:34 09:50 (1)
|  17:05    18    10:18 (1) |  18:00 |  18:48 |  20:39 |  21:25 |  21:51 |  21:34 |  20:41 |  19:32 |  18:26 |  16:37    21    09:56 (1) |  16:28    14    10:04 (1)

 24 |  08:22 10:02 (1) |  07:31 |  06:30 |  06:22 |  05:32 |  05:17 |  05:44 |  06:30 |  07:19 |  08:08 |  08:01 09:34 (1) |  08:34 09:51 (1)
|  17:06    16    10:18 (1) |  18:02 |  18:49 |  20:40 |  21:26 |  21:51 |  21:33 |  20:39 |  19:30 |  18:24 |  16:36    22    09:56 (1) |  16:28    14    10:05 (1)

 25 |  08:21 10:04 (1) |  07:29 |  06:27 |  06:20 |  05:31 |  05:18 |  05:45 |  06:32 |  07:20 |  07:10 |  08:02 09:35 (1) |  08:34 09:51 (1)
|  17:08    13    10:17 (1) |  18:03 |  18:51 |  20:42 |  21:28 |  21:51 |  21:31 |  20:36 |  19:27 |  17:23 |  16:35    22    09:57 (1) |  16:29    15    10:06 (1)

 26 |  08:20 10:05 (1) |  07:27 |  06:25 |  06:18 |  05:30 |  05:18 |  05:47 |  06:34 |  07:22 |  07:11 |  08:04 09:35 (1) |  08:35 09:51 (1)
|  17:10    10    10:15 (1) |  18:05 |  18:53 |  20:43 |  21:29 |  21:51 |  21:30 |  20:34 |  19:25 |  17:21 |  16:34    23    09:58 (1) |  16:29    15    10:06 (1)

 27 |  08:18 10:09 (1) |  07:25 |  06:23 |  06:16 |  05:29 |  05:19 |  05:48 |  06:35 |  07:24 |  07:13 |  08:05 09:35 (1) |  08:35 09:51 (1)
|  17:12     4    10:13 (1) |  18:07 |  18:54 |  20:45 |  21:30 |  21:51 |  21:29 |  20:32 |  19:23 |  17:19 |  16:33    23    09:58 (1) |  16:30    15    10:06 (1)

 28 |  08:17 |  07:22 |  06:21 |  06:14 |  05:28 |  05:19 |  05:49 |  06:37 |  07:25 |  07:15 |  08:07 09:35 (1) |  08:35 09:52 (1)
|  17:13 |  18:09 |  18:56 |  20:47 |  21:31 |  21:51 |  21:27 |  20:30 |  19:21 |  17:17 |  16:32    23    09:58 (1) |  16:31    16    10:08 (1)

 29 |  08:16 |  |  07:18 |  06:12 |  05:27 |  05:19 |  05:51 |  06:38 |  07:27 |  07:17 |  08:08 09:36 (1) |  08:36 09:52 (1)
|  17:15 |  |  19:58 |  20:48 |  21:33 |  21:51 |  21:26 |  20:28 |  19:18 |  17:15 |  16:31    23    09:59 (1) |  16:32    16    10:08 (1)

 30 |  08:14 |  |  07:16 |  06:10 |  05:26 |  05:20 |  05:52 |  06:40 |  07:28 |  07:18 |  08:10 09:36 (1) |  08:36 09:53 (1)
|  17:17 |  |  19:59 |  20:50 |  21:34 |  21:51 |  21:24 |  20:26 |  19:16 |  17:13 |  16:30    23    09:59 (1) |  16:32    16    10:09 (1)

 31 |  08:13 |  |  07:14 |  |  05:25 |  |  05:54 |  06:41 |  |  07:20 |  |  08:36 09:53 (1)
|  17:19 |  |  20:01 |  |  21:35 |  |  21:23 |  20:24 |  |  17:11 |  |  16:33    17    10:10 (1)

Sonnenscheinstunden |    262 |    278 |    366 |    413 |    480 |    494 |    498 |    453 |    382 |    334 |    270 |    248
astr.max.mögl.Beschattung |   537 | | | | | | | | | |   272 |   542
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Schattenwurfgutachten für das geplante Repowering im Windpark Grevenbroich
Lizenzierter Anwender:

T&H I ngenieure GmbH 
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SHADOW - Kalender
Berechnung: ZusatzbelastungSchattenrezeptor: J - IO 9a
Voraussetzungen für Berechnung des Schattenwurfs
Referenzjahr für Kalender 2015
Die dargestellten Zeiten sind die astronomisch maximal mögliche Beschattungsdauer, berechnet unter folgenden Annahmen:
   Die Sonne scheint täglich von Sonnenauf- bis -untergang
   Die Rotorfläche steht immer senkrecht zur Sonneneinfallsrichtung 
   Die Windenergieanlage/n ist/ sind immer in Betrieb

Tabellen-Layout: Die Daten für jeden Tag sind in folgender Matrix wiedergegeben (Sommerzeit wie Bezugsjahr) :

Tag im Monat Sonnenaufgang    (SS:MM) Zeitpunkt (SS:MM) Schattenanfang (WEA mit erstem Schatten)
Sonnenuntergang (SS:MM) Minuten mit Schatten Zeitpunkt (SS:MM) Schattenende (WEA mit letztem Schatten)

| Januar | Februar | März | April | Mai | Juni | Juli | August | September| Oktober | November | Dezember
            

  1 |  08:36 10:15 (1) |  08:12 |  07:20 |  07:12 |  06:09 |  05:24 |  05:21 |  05:55 |  06:43 |  07:30 |  07:22 |  08:11 10:04 (1)
|  16:35    24    10:39 (1) |  17:20 |  18:10 |  20:02 |  20:52 |  21:36 |  21:51 |  21:21 |  20:21 |  19:14 |  17:09 |  16:30    19    10:23 (1)

  2 |  08:36 10:15 (1) |  08:10 |  07:18 |  07:09 |  06:07 |  05:23 |  05:21 |  05:57 |  06:44 |  07:32 |  07:24 |  08:13 10:03 (1)
|  16:36    24    10:39 (1) |  17:22 |  18:12 |  20:04 |  20:53 |  21:37 |  21:50 |  21:20 |  20:19 |  19:12 |  17:07 |  16:29    20    10:23 (1)

  3 |  08:36 10:15 (1) |  08:09 |  07:16 |  07:07 |  06:05 |  05:23 |  05:22 |  05:58 |  06:46 |  07:33 |  07:25 |  08:14 10:04 (1)
|  16:37    24    10:39 (1) |  17:24 |  18:14 |  20:06 |  20:55 |  21:38 |  21:50 |  21:18 |  20:17 |  19:09 |  17:06 |  16:28    21    10:25 (1)

  4 |  08:36 10:16 (1) |  08:07 |  07:14 |  07:05 |  06:03 |  05:22 |  05:23 |  06:00 |  06:48 |  07:35 |  07:27 |  08:15 10:03 (1)
|  16:38    24    10:40 (1) |  17:26 |  18:16 |  20:07 |  20:56 |  21:39 |  21:50 |  21:16 |  20:15 |  19:07 |  17:04 |  16:28    22    10:25 (1)

  5 |  08:35 10:17 (1) |  08:05 |  07:12 |  07:03 |  06:01 |  05:21 |  05:23 |  06:01 |  06:49 |  07:36 |  07:29 |  08:17 10:03 (1)
|  16:39    24    10:41 (1) |  17:27 |  18:17 |  20:09 |  20:58 |  21:40 |  21:49 |  21:15 |  20:13 |  19:05 |  17:02 |  16:27    22    10:25 (1)

  6 |  08:35 10:17 (1) |  08:04 |  07:10 |  07:01 |  05:59 |  05:21 |  05:24 |  06:03 |  06:51 |  07:38 |  07:30 |  08:18 10:04 (1)
|  16:40    23    10:40 (1) |  17:29 |  18:19 |  20:11 |  21:00 |  21:41 |  21:49 |  21:13 |  20:10 |  19:03 |  17:00 |  16:27    23    10:27 (1)

  7 |  08:35 10:18 (1) |  08:02 |  07:08 |  06:58 |  05:58 |  05:20 |  05:25 |  06:04 |  06:52 |  07:40 |  07:32 |  08:19 10:04 (1)
|  16:41    23    10:41 (1) |  17:31 |  18:21 |  20:12 |  21:01 |  21:42 |  21:48 |  21:11 |  20:08 |  19:00 |  16:59 |  16:26    23    10:27 (1)

  8 |  08:35 10:18 (1) |  08:01 |  07:05 |  06:56 |  05:56 |  05:19 |  05:26 |  06:06 |  06:54 |  07:41 |  07:34 |  08:21 10:04 (1)
|  16:42    23    10:41 (1) |  17:33 |  18:22 |  20:14 |  21:03 |  21:43 |  21:48 |  21:10 |  20:06 |  18:58 |  16:57 |  16:26    23    10:27 (1)

  9 |  08:34 10:19 (1) |  07:59 |  07:03 |  06:54 |  05:54 |  05:19 |  05:27 |  06:07 |  06:55 |  07:43 |  07:36 |  08:22 10:05 (1)
|  16:44    23    10:42 (1) |  17:35 |  18:24 |  20:16 |  21:04 |  21:44 |  21:47 |  21:08 |  20:04 |  18:56 |  16:56 |  16:26    23    10:28 (1)

 10 |  08:34 10:20 (1) |  07:57 |  07:01 |  06:52 |  05:53 |  05:18 |  05:28 |  06:09 |  06:57 |  07:45 |  07:37 |  08:23 10:05 (1)
|  16:45    21    10:41 (1) |  17:36 |  18:26 |  20:17 |  21:06 |  21:45 |  21:47 |  21:06 |  20:01 |  18:54 |  16:54 |  16:26    24    10:29 (1)

 11 |  08:33 10:20 (1) |  07:55 |  06:59 |  06:50 |  05:51 |  05:18 |  05:29 |  06:10 |  06:58 |  07:46 |  07:39 |  08:24 10:05 (1)
|  16:46    21    10:41 (1) |  17:38 |  18:27 |  20:19 |  21:07 |  21:45 |  21:46 |  21:04 |  19:59 |  18:52 |  16:52 |  16:25    24    10:29 (1)

 12 |  08:33 10:22 (1) |  07:54 |  06:57 |  06:47 |  05:49 |  05:18 |  05:30 |  06:12 |  07:00 |  07:48 |  07:41 |  08:25 10:05 (1)
|  16:48    20    10:42 (1) |  17:40 |  18:29 |  20:21 |  21:09 |  21:46 |  21:45 |  21:02 |  19:57 |  18:49 |  16:51 |  16:25    25    10:30 (1)

 13 |  08:32 10:22 (1) |  07:52 |  06:54 |  06:45 |  05:48 |  05:17 |  05:31 |  06:13 |  07:02 |  07:50 |  07:43 |  08:26 10:06 (1)
|  16:49    19    10:41 (1) |  17:42 |  18:31 |  20:22 |  21:10 |  21:47 |  21:44 |  21:00 |  19:55 |  18:47 |  16:49 |  16:25    24    10:30 (1)

 14 |  08:31 10:23 (1) |  07:50 |  06:52 |  06:43 |  05:46 |  05:17 |  05:32 |  06:15 |  07:03 |  07:51 |  07:44 |  08:27 10:06 (1)
|  16:51    18    10:41 (1) |  17:44 |  18:33 |  20:24 |  21:12 |  21:47 |  21:43 |  20:59 |  19:52 |  18:45 |  16:48 |  16:25    25    10:31 (1)

 15 |  08:31 10:24 (1) |  07:48 |  06:50 |  06:41 |  05:45 |  05:17 |  05:33 |  06:16 |  07:05 |  07:53 |  07:46 |  08:28 10:07 (1)
|  16:52    16    10:40 (1) |  17:45 |  18:34 |  20:25 |  21:13 |  21:48 |  21:43 |  20:57 |  19:50 |  18:43 |  16:47 |  16:25    24    10:31 (1)

 16 |  08:30 10:26 (1) |  07:46 |  06:48 |  06:39 |  05:43 |  05:17 |  05:34 |  06:18 |  07:06 |  07:54 |  07:48 |  08:29 10:07 (1)
|  16:54    14    10:40 (1) |  17:47 |  18:36 |  20:27 |  21:15 |  21:49 |  21:42 |  20:55 |  19:48 |  18:41 |  16:45 |  16:25    25    10:32 (1)

 17 |  08:29 10:27 (1) |  07:44 |  06:45 |  06:37 |  05:42 |  05:17 |  05:35 |  06:19 |  07:08 |  07:56 |  07:49 |  08:30 10:08 (1)
|  16:55    11    10:38 (1) |  17:49 |  18:38 |  20:29 |  21:16 |  21:49 |  21:41 |  20:53 |  19:46 |  18:39 |  16:44 |  16:25    24    10:32 (1)

 18 |  08:28 10:30 (1) |  07:43 |  06:43 |  06:35 |  05:40 |  05:17 |  05:36 |  06:21 |  07:09 |  07:58 |  07:51 |  08:30 10:08 (1)
|  16:57     7    10:37 (1) |  17:51 |  18:39 |  20:30 |  21:18 |  21:49 |  21:40 |  20:51 |  19:43 |  18:37 |  16:43 |  16:26    24    10:32 (1)

 19 |  08:27 |  07:41 |  06:41 |  06:32 |  05:39 |  05:17 |  05:38 |  06:23 |  07:11 |  08:00 |  07:53 |  08:31 10:08 (1)
|  16:58 |  17:53 |  18:41 |  20:32 |  21:19 |  21:50 |  21:39 |  20:49 |  19:41 |  18:35 |  16:41 |  16:26    25    10:33 (1)

 20 |  08:26 |  07:39 |  06:39 |  06:30 |  05:37 |  05:17 |  05:39 |  06:24 |  07:13 |  08:01 |  07:54 |  08:32 10:09 (1)
|  17:00 |  17:54 |  18:43 |  20:34 |  21:21 |  21:50 |  21:37 |  20:47 |  19:39 |  18:33 |  16:40 |  16:26    25    10:34 (1)

 21 |  08:25 |  07:37 |  06:36 |  06:28 |  05:36 |  05:17 |  05:40 |  06:26 |  07:14 |  08:03 |  07:56 |  08:32 10:09 (1)
|  17:01 |  17:56 |  18:44 |  20:35 |  21:22 |  21:51 |  21:36 |  20:45 |  19:37 |  18:31 |  16:39 |  16:27    25    10:34 (1)

 22 |  08:24 |  07:35 |  06:34 |  06:26 |  05:35 |  05:17 |  05:41 |  06:27 |  07:16 |  08:05 |  07:58 |  08:33 10:10 (1)
|  17:03 |  17:58 |  18:46 |  20:37 |  21:24 |  21:51 |  21:35 |  20:43 |  19:34 |  18:28 |  16:38 |  16:27    24    10:34 (1)

 23 |  08:23 |  07:33 |  06:32 |  06:24 |  05:34 |  05:17 |  05:43 |  06:29 |  07:17 |  08:06 |  07:59 |  08:34 10:10 (1)
|  17:05 |  18:00 |  18:48 |  20:39 |  21:25 |  21:51 |  21:34 |  20:41 |  19:32 |  18:26 |  16:37 |  16:28    24    10:34 (1)

 24 |  08:22 |  07:31 |  06:30 |  06:22 |  05:32 |  05:17 |  05:44 |  06:30 |  07:19 |  08:08 |  08:01 |  08:34 10:11 (1)
|  17:06 |  18:02 |  18:49 |  20:40 |  21:26 |  21:51 |  21:33 |  20:39 |  19:30 |  18:24 |  16:36 |  16:28    25    10:36 (1)

 25 |  08:21 |  07:29 |  06:27 |  06:20 |  05:31 |  05:18 |  05:45 |  06:32 |  07:20 |  07:10 |  08:02 10:09 (1) |  08:34 10:11 (1)
|  17:08 |  18:03 |  18:51 |  20:42 |  21:28 |  21:51 |  21:31 |  20:36 |  19:27 |  17:23 |  16:35     3    10:12 (1) |  16:29    25    10:36 (1)

 26 |  08:20 |  07:27 |  06:25 |  06:18 |  05:30 |  05:18 |  05:47 |  06:33 |  07:22 |  07:11 |  08:04 10:07 (1) |  08:35 10:11 (1)
|  17:10 |  18:05 |  18:53 |  20:43 |  21:29 |  21:51 |  21:30 |  20:34 |  19:25 |  17:21 |  16:34     9    10:16 (1) |  16:29    25    10:36 (1)

 27 |  08:18 |  07:25 |  06:23 |  06:16 |  05:29 |  05:19 |  05:48 |  06:35 |  07:24 |  07:13 |  08:05 10:05 (1) |  08:35 10:12 (1)
|  17:12 |  18:07 |  18:54 |  20:45 |  21:30 |  21:51 |  21:29 |  20:32 |  19:23 |  17:19 |  16:33    13    10:18 (1) |  16:30    24    10:36 (1)

 28 |  08:17 |  07:22 |  06:21 |  06:14 |  05:28 |  05:19 |  05:49 |  06:37 |  07:25 |  07:15 |  08:07 10:04 (1) |  08:35 10:13 (1)
|  17:13 |  18:09 |  18:56 |  20:47 |  21:31 |  21:51 |  21:27 |  20:30 |  19:21 |  17:17 |  16:32    15    10:19 (1) |  16:31    24    10:37 (1)

 29 |  08:16 |  |  07:18 |  06:12 |  05:27 |  05:19 |  05:51 |  06:38 |  07:27 |  07:17 |  08:08 10:04 (1) |  08:36 10:13 (1)
|  17:15 |  |  19:58 |  20:48 |  21:33 |  21:51 |  21:26 |  20:28 |  19:18 |  17:15 |  16:31    17    10:21 (1) |  16:32    25    10:38 (1)

 30 |  08:14 |  |  07:16 |  06:10 |  05:26 |  05:20 |  05:52 |  06:40 |  07:28 |  07:18 |  08:10 10:03 (1) |  08:36 10:14 (1)
|  17:17 |  |  19:59 |  20:50 |  21:34 |  21:51 |  21:24 |  20:26 |  19:16 |  17:13 |  16:30    19    10:22 (1) |  16:32    24    10:38 (1)

 31 |  08:13 |  |  07:14 |  |  05:25 |  |  05:54 |  06:41 |  |  07:20 |  |  08:36 10:14 (1)
|  17:19 |  |  20:01 |  |  21:35 |  |  21:23 |  20:24 |  |  17:11 |  |  16:33    25    10:39 (1)

Sonnenscheinstunden |    262 |    278 |    366 |    413 |    480 |    494 |    498 |    453 |    382 |    334 |    270 |    248
astr.max.mögl.Beschattung |   359 | | | | | | | | | |    76 |   735
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SHADOW - Kalender
Berechnung: ZusatzbelastungSchattenrezeptor: K - IO 10
Voraussetzungen für Berechnung des Schattenwurfs
Referenzjahr für Kalender 2015
Die dargestellten Zeiten sind die astronomisch maximal mögliche Beschattungsdauer, berechnet unter folgenden Annahmen:
   Die Sonne scheint täglich von Sonnenauf- bis -untergang
   Die Rotorfläche steht immer senkrecht zur Sonneneinfallsrichtung 
   Die Windenergieanlage/n ist/ sind immer in Betrieb

Tabellen-Layout: Die Daten für jeden Tag sind in folgender Matrix wiedergegeben (Sommerzeit wie Bezugsjahr) :

Tag im Monat Sonnenaufgang    (SS:MM) Zeitpunkt (SS:MM) Schattenanfang (WEA mit erstem Schatten)
Sonnenuntergang (SS:MM) Minuten mit Schatten Zeitpunkt (SS:MM) Schattenende (WEA mit letztem Schatten)

| Januar | Februar | März | April | Mai | Juni
      

  1 |  08:36 |  08:11 |  07:20 |  07:12 |  06:08 |  05:24
|  16:34 |  17:20 |  18:10 |  20:02 |  20:51 |  21:36

  2 |  08:36 |  08:10 |  07:18 |  07:09 |  06:07 |  05:23
|  16:35 |  17:22 |  18:12 |  20:04 |  20:53 |  21:37

  3 |  08:36 |  08:08 |  07:16 16:56 (2) |  07:07 |  06:05 |  05:23
|  16:37 |  17:24 |  18:14    10    17:06 (2) |  20:06 |  20:55 |  21:38

  4 |  08:36 |  08:07 16:32 (3) |  07:14 16:53 (2) |  07:05 |  06:03 |  05:22
|  16:38 |  17:26     1    16:33 (3) |  18:15    16    17:09 (2) |  20:07 |  20:56 |  21:39

  5 |  08:35 |  08:05 16:28 (3) |  07:12 16:50 (2) |  07:03 |  06:01 |  05:21
|  16:39 |  17:27    10    16:38 (3) |  18:17    20    17:10 (2) |  20:09 |  20:58 |  21:40

  6 |  08:35 |  08:04 16:27 (3) |  07:10 16:48 (2) |  07:00 |  05:59 |  05:20
|  16:40 |  17:29    13    16:40 (3) |  18:19    23    17:11 (2) |  20:11 |  20:59 |  21:41

  7 |  08:35 |  08:02 16:25 (3) |  07:07 16:47 (2) |  06:58 |  05:58 |  05:20
|  16:41 |  17:31    16    16:41 (3) |  18:21    26    17:13 (2) |  20:12 |  21:01 |  21:42

  8 |  08:34 |  08:00 16:24 (3) |  07:05 16:46 (2) |  06:56 19:07 (1) |  05:56 |  05:19
|  16:42 |  17:33    18    16:42 (3) |  18:22    41    17:46 (5) |  20:14    10    19:17 (1) |  21:03 |  21:43

  9 |  08:34 |  07:59 16:23 (3) |  07:03 16:45 (2) |  06:54 19:04 (1) |  05:54 |  05:19
|  16:44 |  17:35    20    16:43 (3) |  18:24    53    17:48 (5) |  20:16    16    19:20 (1) |  21:04 |  21:44

 10 |  08:34 |  07:57 16:24 (3) |  07:01 16:44 (2) |  06:52 19:02 (1) |  05:52 |  05:18
|  16:45 |  17:36    20    16:44 (3) |  18:26    56    17:49 (5) |  20:17    19    19:21 (1) |  21:06 |  21:44

 11 |  08:33 |  07:55 16:23 (3) |  06:59 16:44 (2) |  06:49 19:01 (1) |  05:51 |  05:18
|  16:46 |  17:38    21    16:44 (3) |  18:27    59    17:50 (5) |  20:19    21    19:22 (1) |  21:07 |  21:45

 12 |  08:32 |  07:54 16:23 (3) |  06:56 16:44 (2) |  06:47 18:59 (1) |  05:49 |  05:18
|  16:48 |  17:40    21    16:44 (3) |  18:29    60    17:50 (5) |  20:20    23    19:22 (1) |  21:09 |  21:46

 13 |  08:32 |  07:52 16:23 (3) |  06:54 16:43 (2) |  06:45 18:58 (1) |  05:48 |  05:17
|  16:49 |  17:42    21    16:44 (3) |  18:31    60    17:49 (5) |  20:22    24    19:22 (1) |  21:10 |  21:47

 14 |  08:31 |  07:50 16:23 (3) |  06:52 16:43 (2) |  06:43 18:58 (1) |  05:46 |  05:17
|  16:51 |  17:44    21    16:44 (3) |  18:32    61    17:49 (5) |  20:24    25    19:23 (1) |  21:12 |  21:47

 15 |  08:30 |  07:48 16:24 (3) |  06:50 16:44 (2) |  06:41 18:57 (1) |  05:45 |  05:17
|  16:52 |  17:45    19    16:43 (3) |  18:34    58    17:49 (5) |  20:25    26    19:23 (1) |  21:13 |  21:48

 16 |  08:30 |  07:46 16:25 (3) |  06:48 16:45 (2) |  06:39 18:57 (1) |  05:43 |  05:17
|  16:54 |  17:47    18    16:43 (3) |  18:36    55    17:48 (5) |  20:27    26    19:23 (1) |  21:15 |  21:48

 17 |  08:29 |  07:44 16:26 (3) |  06:45 16:45 (2) |  06:37 18:57 (1) |  05:42 |  05:17
|  16:55 |  17:49    16    16:42 (3) |  18:38    52    17:45 (5) |  20:29    26    19:23 (1) |  21:16 |  21:49

 18 |  08:28 |  07:42 16:27 (3) |  06:43 16:46 (2) |  06:34 18:57 (1) |  05:40 |  05:17
|  16:57 |  17:51    13    16:40 (3) |  18:39    42    17:41 (5) |  20:30    25    19:22 (1) |  21:18 |  21:49

 19 |  08:27 |  07:40 16:29 (3) |  06:41 16:48 (2) |  06:32 18:57 (1) |  05:39 |  05:17
|  16:58 |  17:53     9    16:38 (3) |  18:41    34    17:36 (4) |  20:32    24    19:21 (1) |  21:19 |  21:50

 20 |  08:26 |  07:39 |  06:39 16:50 (2) |  06:30 18:58 (1) |  05:37 |  05:17
|  17:00 |  17:54 |  18:43    26    17:34 (4) |  20:34    23    19:21 (1) |  21:21 |  21:50

 21 |  08:25 |  07:37 |  06:36 16:53 (2) |  06:28 18:59 (1) |  05:36 |  05:17
|  17:01 |  17:56 |  18:44     7    17:00 (2) |  20:35    21    19:20 (1) |  21:22 |  21:50

 22 |  08:24 |  07:35 |  06:34 |  06:26 18:59 (1) |  05:35 |  05:17
|  17:03 |  17:58 |  18:46 |  20:37    19    19:18 (1) |  21:23 |  21:51

 23 |  08:23 |  07:33 |  06:32 |  06:24 19:01 (1) |  05:34 |  05:17
|  17:05 |  18:00 |  18:48 |  20:38    16    19:17 (1) |  21:25 |  21:51

 24 |  08:22 |  07:31 |  06:30 |  06:22 19:03 (1) |  05:32 |  05:17
|  17:06 |  18:01 |  18:49 |  20:40    11    19:14 (1) |  21:26 |  21:51

 25 |  08:21 |  07:29 |  06:27 |  06:20 19:07 (1) |  05:31 |  05:18
|  17:08 |  18:03 |  18:51 |  20:42     3    19:10 (1) |  21:27 |  21:51

 26 |  08:20 |  07:26 |  06:25 |  06:18 |  05:30 |  05:18
|  17:10 |  18:05 |  18:52 |  20:43 |  21:29 |  21:51

 27 |  08:18 |  07:24 |  06:23 |  06:16 |  05:29 |  05:18
|  17:12 |  18:07 |  18:54 |  20:45 |  21:30 |  21:51

 28 |  08:17 |  07:22 |  06:21 |  06:14 |  05:28 |  05:19
|  17:13 |  18:08 |  18:56 |  20:47 |  21:31 |  21:51

 29 |  08:16 |  |  07:18 |  06:12 |  05:27 |  05:19
|  17:15 |  |  19:57 |  20:48 |  21:32 |  21:51

 30 |  08:14 |  |  07:16 |  06:10 |  05:26 |  05:20
|  17:17 |  |  19:59 |  20:50 |  21:34 |  21:51

 31 |  08:13 |  |  07:14 |  |  05:25 |  
|  17:19 |  |  20:01 |  |  21:35 |  

Sonnenscheinstunden |    262 |    278 |    366 |    413 |    480 |    494
astr.max.mögl.Beschattung | |   257 |   759 |   358 | |
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Projekt:

13-127-GK-02
Beschreibung:

Schattenwurfgutachten für das geplante Repowering im Windpark Grevenbroich
Lizenzierter Anwender:

T&H I ngenieure GmbH 
Bremerhavener Heerstraße 10 
DE-28717 Bremen
+ 49 (0) 421 6989 9314
info@th-ingenieure.de
Berechnet:

27.05.2015 09:23/3.0.578

SHADOW - Kalender
Berechnung: ZusatzbelastungSchattenrezeptor: K - IO 10
Voraussetzungen für Berechnung des Schattenwurfs
Referenzjahr für Kalender 2015
Die dargestellten Zeiten sind die astronomisch maximal mögliche Beschattungsdauer, berechnet unter folgenden Annahmen:
   Die Sonne scheint täglich von Sonnenauf- bis -untergang
   Die Rotorfläche steht immer senkrecht zur Sonneneinfallsrichtung 
   Die Windenergieanlage/n ist/ sind immer in Betrieb

Tabellen-Layout: Die Daten für jeden Tag sind in folgender Matrix wiedergegeben (Sommerzeit wie Bezugsjahr) :

Tag im Monat Sonnenaufgang    (SS:MM) Zeitpunkt (SS:MM) Schattenanfang (WEA mit erstem Schatten)
Sonnenuntergang (SS:MM) Minuten mit Schatten Zeitpunkt (SS:MM) Schattenende (WEA mit letztem Schatten)

| Juli | August | September | Oktober | November | Dezember
      

  1 |  05:21 |  05:55 |  06:43 18:59 (1) |  07:30 17:23 (2) |  07:22 15:53 (3) |  08:11
|  21:51 |  21:21 |  20:21    23    19:22 (1) |  19:14    60    18:29 (5) |  17:09    21    16:14 (3) |  16:30

  2 |  05:21 |  05:57 |  06:44 18:59 (1) |  07:32 17:23 (2) |  07:23 15:52 (3) |  08:13
|  21:50 |  21:19 |  20:19    22    19:21 (1) |  19:11    61    18:29 (5) |  17:07    21    16:13 (3) |  16:29

  3 |  05:22 |  05:58 |  06:46 19:00 (1) |  07:33 17:22 (2) |  07:25 15:53 (3) |  08:14
|  21:50 |  21:18 |  20:17    20    19:20 (1) |  19:09    60    18:28 (5) |  17:06    20    16:13 (3) |  16:28

  4 |  05:23 |  05:59 |  06:47 19:01 (1) |  07:35 17:22 (2) |  07:27 15:54 (3) |  08:15
|  21:50 |  21:16 |  20:15    17    19:18 (1) |  19:07    59    18:28 (5) |  17:04    18    16:12 (3) |  16:28

  5 |  05:23 |  06:01 |  06:49 19:02 (1) |  07:36 17:22 (2) |  07:29 15:54 (3) |  08:17
|  21:49 |  21:15 |  20:13    13    19:15 (1) |  19:05    56    18:27 (5) |  17:02    17    16:11 (3) |  16:27

  6 |  05:24 |  06:02 |  06:51 19:06 (1) |  07:38 17:22 (2) |  07:30 15:56 (3) |  08:18
|  21:49 |  21:13 |  20:10     4    19:10 (1) |  19:03    52    18:24 (5) |  17:00    14    16:10 (3) |  16:27

  7 |  05:25 |  06:04 |  06:52 |  07:40 17:22 (2) |  07:32 15:58 (3) |  08:19
|  21:48 |  21:11 |  20:08 |  19:00    40    18:22 (5) |  16:59    11    16:09 (3) |  16:26

  8 |  05:26 |  06:05 |  06:54 |  07:41 17:23 (2) |  07:34 16:00 (3) |  08:20
|  21:48 |  21:09 |  20:06 |  18:58    25    17:48 (2) |  16:57     6    16:06 (3) |  16:26

  9 |  05:27 |  06:07 |  06:55 |  07:43 17:23 (2) |  07:36 |  08:22
|  21:47 |  21:08 |  20:04 |  18:56    23    17:46 (2) |  16:56 |  16:26

 10 |  05:28 |  06:09 |  06:57 |  07:44 17:25 (2) |  07:37 |  08:23
|  21:46 |  21:06 |  20:01 |  18:54    20    17:45 (2) |  16:54 |  16:26

 11 |  05:29 |  06:10 |  06:58 |  07:46 17:27 (2) |  07:39 |  08:24
|  21:46 |  21:04 |  19:59 |  18:52    16    17:43 (2) |  16:52 |  16:25

 12 |  05:30 |  06:12 |  07:00 |  07:48 17:29 (2) |  07:41 |  08:25
|  21:45 |  21:02 |  19:57 |  18:49    10    17:39 (2) |  16:51 |  16:25

 13 |  05:31 |  06:13 |  07:02 |  07:49 |  07:42 |  08:26
|  21:44 |  21:00 |  19:55 |  18:47 |  16:49 |  16:25

 14 |  05:32 |  06:15 |  07:03 |  07:51 |  07:44 |  08:27
|  21:43 |  20:58 |  19:52 |  18:45 |  16:48 |  16:25

 15 |  05:33 |  06:16 |  07:05 |  07:53 |  07:46 |  08:28
|  21:42 |  20:56 |  19:50 |  18:43 |  16:47 |  16:25

 16 |  05:34 |  06:18 |  07:06 |  07:54 |  07:48 |  08:29
|  21:41 |  20:55 |  19:48 |  18:41 |  16:45 |  16:25

 17 |  05:35 |  06:19 |  07:08 |  07:56 |  07:49 |  08:29
|  21:40 |  20:53 |  19:46 |  18:39 |  16:44 |  16:25

 18 |  05:36 |  06:21 |  07:09 |  07:58 |  07:51 |  08:30
|  21:39 |  20:51 |  19:43 |  18:37 |  16:43 |  16:26

 19 |  05:37 |  06:22 |  07:11 |  07:59 |  07:53 |  08:31
|  21:38 |  20:49 |  19:41 |  18:35 |  16:41 |  16:26

 20 |  05:39 |  06:24 19:09 (1) |  07:13 |  08:01 |  07:54 |  08:32
|  21:37 |  20:47    10    19:19 (1) |  19:39 |  18:32 |  16:40 |  16:26

 21 |  05:40 |  06:26 19:07 (1) |  07:14 |  08:03 |  07:56 |  08:32
|  21:36 |  20:45    15    19:22 (1) |  19:36 |  18:30 |  16:39 |  16:27

 22 |  05:41 |  06:27 19:04 (1) |  07:16 |  08:04 |  07:57 |  08:33
|  21:35 |  20:43    18    19:22 (1) |  19:34 |  18:28 |  16:38 |  16:27

 23 |  05:43 |  06:29 19:03 (1) |  07:17 |  08:06 |  07:59 |  08:33
|  21:34 |  20:40    21    19:24 (1) |  19:32 |  18:26 |  16:37 |  16:28

 24 |  05:44 |  06:30 19:02 (1) |  07:19 17:36 (2) |  08:08 17:00 (3) |  08:01 |  08:34
|  21:32 |  20:38    22    19:24 (1) |  19:30    16    18:15 (4) |  18:24     8    17:08 (3) |  16:36 |  16:28

 25 |  05:45 |  06:32 19:01 (1) |  07:20 17:33 (2) |  07:10 15:58 (3) |  08:02 |  08:34
|  21:31 |  20:36    24    19:25 (1) |  19:27    28    18:18 (4) |  17:22    12    16:10 (3) |  16:35 |  16:29

 26 |  05:47 |  06:33 19:00 (1) |  07:22 17:30 (2) |  07:11 15:55 (3) |  08:04 |  08:35
|  21:30 |  20:34    25    19:25 (1) |  19:25    36    18:19 (4) |  17:20    16    16:11 (3) |  16:34 |  16:29

 27 |  05:48 |  06:35 19:00 (1) |  07:24 17:28 (2) |  07:13 15:54 (3) |  08:05 |  08:35
|  21:28 |  20:32    25    19:25 (1) |  19:23    46    18:25 (5) |  17:19    18    16:12 (3) |  16:33 |  16:30

 28 |  05:49 |  06:37 18:59 (1) |  07:25 17:26 (2) |  07:15 15:53 (3) |  08:07 |  08:35
|  21:27 |  20:30    25    19:24 (1) |  19:21    52    18:27 (5) |  17:17    20    16:13 (3) |  16:32 |  16:31

 29 |  05:51 |  06:38 18:59 (1) |  07:27 17:25 (2) |  07:16 15:53 (3) |  08:08 |  08:35
|  21:26 |  20:28    26    19:25 (1) |  19:18    57    18:29 (5) |  17:15    20    16:13 (3) |  16:31 |  16:31

 30 |  05:52 |  06:40 18:58 (1) |  07:28 17:24 (2) |  07:18 15:53 (3) |  08:10 |  08:36
|  21:24 |  20:26    26    19:24 (1) |  19:16    60    18:30 (5) |  17:13    21    16:14 (3) |  16:30 |  16:32

 31 |  05:54 |  06:41 18:59 (1) |  |  07:20 15:53 (3) |  |  08:36
|  21:23 |  20:24    24    19:23 (1) |  |  17:11    21    16:14 (3) |  |  16:33

Sonnenscheinstunden |    498 |    453 |    382 |    334 |    270 |    248
astr.max.mögl.Beschattung | |   261 |   394 |   618 |   128 |
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Projekt:

13-127-GK-02
Beschreibung:

Schattenwurfgutachten für das geplante Repowering im Windpark Grevenbroich
Lizenzierter Anwender:

T&H I ngenieure GmbH 
Bremerhavener Heerstraße 10 
DE-28717 Bremen
+ 49 (0) 421 6989 9314
info@th-ingenieure.de
Berechnet:

27.05.2015 09:23/3.0.578

SHADOW - Kalender
Berechnung: ZusatzbelastungSchattenrezeptor: L - IO 11
Voraussetzungen für Berechnung des Schattenwurfs
Referenzjahr für Kalender 2015
Die dargestellten Zeiten sind die astronomisch maximal mögliche Beschattungsdauer, berechnet unter folgenden Annahmen:
   Die Sonne scheint täglich von Sonnenauf- bis -untergang
   Die Rotorfläche steht immer senkrecht zur Sonneneinfallsrichtung 
   Die Windenergieanlage/n ist/ sind immer in Betrieb

Tabellen-Layout: Die Daten für jeden Tag sind in folgender Matrix wiedergegeben (Sommerzeit wie Bezugsjahr) :

Tag im Monat Sonnenaufgang    (SS:MM) Zeitpunkt (SS:MM) Schattenanfang (WEA mit erstem Schatten)
Sonnenuntergang (SS:MM) Minuten mit Schatten Zeitpunkt (SS:MM) Schattenende (WEA mit letztem Schatten)

| Januar | Februar | März | April | Mai | Juni
      

  1 |  08:36 |  08:12 10:03 (5) |  07:20 |  07:12 |  06:09 |  05:24
|  16:35 |  17:20    14    10:17 (5) |  18:10 |  20:03 |  20:52 |  21:36

  2 |  08:36 09:59 (5) |  08:10 09:07 (4) |  07:18 |  07:10 |  06:07 |  05:23
|  16:36     2    10:01 (5) |  17:22    13    10:15 (5) |  18:12 |  20:04 |  20:53 |  21:37

  3 |  08:36 09:58 (5) |  08:09 09:04 (4) |  07:16 |  07:07 |  06:05 |  05:23
|  16:37     6    10:04 (5) |  17:24    11    09:15 (4) |  18:14 |  20:06 |  20:55 |  21:38

  4 |  08:36 09:57 (5) |  08:07 09:02 (4) |  07:14 08:07 (1) |  07:05 |  06:03 |  05:22
|  16:38     9    10:06 (5) |  17:26    14    09:16 (4) |  18:16     6    08:13 (1) |  20:07 |  20:56 |  21:39

  5 |  08:35 09:57 (5) |  08:05 09:02 (4) |  07:12 08:03 (1) |  07:03 |  06:01 |  05:21
|  16:39    11    10:08 (5) |  17:28    16    09:18 (4) |  18:17    13    08:16 (1) |  20:09 |  20:58 |  21:40

  6 |  08:35 09:56 (5) |  08:04 09:01 (4) |  07:10 08:02 (1) |  07:01 |  05:59 |  05:21
|  16:40    13    10:09 (5) |  17:29    18    09:19 (4) |  18:19    15    08:17 (1) |  20:11 |  21:00 |  21:41

  7 |  08:35 09:56 (5) |  08:02 09:00 (4) |  07:08 08:00 (1) |  06:58 |  05:58 |  05:20
|  16:41    15    10:11 (5) |  17:31    19    09:19 (4) |  18:21    18    08:18 (1) |  20:12 |  21:01 |  21:42

  8 |  08:35 09:55 (5) |  08:01 08:59 (4) |  07:05 08:00 (1) |  06:56 |  05:56 |  05:19
|  16:42    16    10:11 (5) |  17:33    21    09:20 (4) |  18:22    19    08:19 (1) |  20:14 |  21:03 |  21:43

  9 |  08:34 09:55 (5) |  07:59 09:00 (4) |  07:03 07:59 (1) |  06:54 |  05:54 |  05:19
|  16:44    18    10:13 (5) |  17:35    21    09:21 (4) |  18:24    21    08:20 (1) |  20:16 |  21:04 |  21:44

 10 |  08:34 09:55 (5) |  07:57 09:00 (4) |  07:01 07:58 (1) |  06:52 |  05:53 |  05:19
|  16:45    19    10:14 (5) |  17:36    21    09:21 (4) |  18:26    21    08:19 (1) |  20:17 |  21:06 |  21:45

 11 |  08:33 09:54 (5) |  07:55 09:00 (4) |  06:59 07:58 (1) |  06:50 |  05:51 |  05:18
|  16:46    20    10:14 (5) |  17:38    21    09:21 (4) |  18:28    21    08:19 (1) |  20:19 |  21:07 |  21:45

 12 |  08:33 09:55 (5) |  07:54 09:00 (4) |  06:57 07:58 (1) |  06:47 |  05:49 |  05:18
|  16:48    21    10:16 (5) |  17:40    20    09:20 (4) |  18:29    20    08:18 (1) |  20:21 |  21:09 |  21:46

 13 |  08:32 09:54 (5) |  07:52 08:37 (2) |  06:54 07:59 (1) |  06:45 |  05:48 |  05:17
|  16:49    23    10:17 (5) |  17:42    23    09:20 (4) |  18:31    19    08:18 (1) |  20:22 |  21:10 |  21:47

 14 |  08:31 09:54 (5) |  07:50 08:34 (2) |  06:52 07:58 (1) |  06:43 |  05:46 |  05:17
|  16:51    23    10:17 (5) |  17:44    27    09:19 (4) |  18:33    18    08:16 (1) |  20:24 |  21:12 |  21:47

 15 |  08:31 09:54 (5) |  07:48 08:32 (2) |  06:50 08:00 (1) |  06:41 |  05:45 |  05:17
|  16:52    24    10:18 (5) |  17:46    29    09:18 (4) |  18:34    15    08:15 (1) |  20:25 |  21:14 |  21:48

 16 |  08:30 09:54 (5) |  07:46 08:31 (2) |  06:48 08:01 (1) |  06:39 |  05:43 |  05:17
|  16:54    24    10:18 (5) |  17:47    28    09:16 (4) |  18:36    12    08:13 (1) |  20:27 |  21:15 |  21:49

 17 |  08:29 09:54 (5) |  07:44 08:30 (2) |  06:45 08:05 (1) |  06:37 |  05:42 |  05:17
|  16:55    25    10:19 (5) |  17:49    23    09:13 (4) |  18:38     3    08:08 (1) |  20:29 |  21:16 |  21:49

 18 |  08:28 09:54 (5) |  07:43 08:30 (2) |  06:43 |  06:35 |  05:40 |  05:17
|  16:57    26    10:20 (5) |  17:51    17    08:47 (2) |  18:39 |  20:30 |  21:18 |  21:49

 19 |  08:27 09:54 (5) |  07:41 08:30 (2) |  06:41 |  06:32 |  05:39 |  05:17
|  16:58    26    10:20 (5) |  17:53    17    08:47 (2) |  18:41 |  20:32 |  21:19 |  21:50

 20 |  08:26 09:55 (5) |  07:39 08:30 (2) |  06:39 |  06:30 |  05:38 |  05:17
|  17:00    26    10:21 (5) |  17:54    16    08:46 (2) |  18:43 |  20:34 |  21:21 |  21:50

 21 |  08:25 09:55 (5) |  07:37 08:30 (2) |  06:36 |  06:28 |  05:36 |  05:17
|  17:02    26    10:21 (5) |  17:56    16    08:46 (2) |  18:44 |  20:35 |  21:22 |  21:51

 22 |  08:24 09:55 (5) |  07:35 08:31 (2) |  06:34 |  06:26 |  05:35 |  05:17
|  17:03    26    10:21 (5) |  17:58    14    08:45 (2) |  18:46 |  20:37 |  21:24 |  21:51

 23 |  08:23 09:55 (5) |  07:33 08:33 (2) |  06:32 |  06:24 |  05:34 |  05:17
|  17:05    26    10:21 (5) |  18:00    11    08:44 (2) |  18:48 |  20:39 |  21:25 |  21:51

 24 |  08:22 09:56 (5) |  07:31 08:35 (2) |  06:30 |  06:22 |  05:32 |  05:18
|  17:07    26    10:22 (5) |  18:02     6    08:41 (2) |  18:49 |  20:40 |  21:26 |  21:51

 25 |  08:21 09:57 (5) |  07:29 |  06:27 |  06:20 |  05:31 |  05:18
|  17:08    25    10:22 (5) |  18:03 |  18:51 |  20:42 |  21:28 |  21:51

 26 |  08:20 09:57 (5) |  07:27 |  06:25 |  06:18 |  05:30 |  05:18
|  17:10    24    10:21 (5) |  18:05 |  18:53 |  20:44 |  21:29 |  21:51

 27 |  08:18 09:58 (5) |  07:25 |  06:23 |  06:16 |  05:29 |  05:19
|  17:12    24    10:22 (5) |  18:07 |  18:54 |  20:45 |  21:30 |  21:51

 28 |  08:17 09:58 (5) |  07:22 |  06:21 |  06:14 |  05:28 |  05:19
|  17:13    23    10:21 (5) |  18:09 |  18:56 |  20:47 |  21:31 |  21:51

 29 |  08:16 09:59 (5) |  |  07:18 |  06:12 |  05:27 |  05:20
|  17:15    22    10:21 (5) |  |  19:58 |  20:48 |  21:33 |  21:51

 30 |  08:14 10:00 (5) |  |  07:16 |  06:10 |  05:26 |  05:20
|  17:17    19    10:19 (5) |  |  19:59 |  20:50 |  21:34 |  21:51

 31 |  08:13 10:02 (5) |  |  07:14 |  |  05:25 |  
|  17:19    17    10:19 (5) |  |  20:01 |  |  21:35 |  

Sonnenscheinstunden |    262 |    278 |    366 |    413 |    480 |    494
astr.max.mögl.Beschattung |   605 |   436 |   221 | | |
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Projekt:

13-127-GK-02
Beschreibung:

Schattenwurfgutachten für das geplante Repowering im Windpark Grevenbroich
Lizenzierter Anwender:

T&H I ngenieure GmbH 
Bremerhavener Heerstraße 10 
DE-28717 Bremen
+ 49 (0) 421 6989 9314
info@th-ingenieure.de
Berechnet:

27.05.2015 09:23/3.0.578

SHADOW - Kalender
Berechnung: ZusatzbelastungSchattenrezeptor: L - IO 11
Voraussetzungen für Berechnung des Schattenwurfs
Referenzjahr für Kalender 2015
Die dargestellten Zeiten sind die astronomisch maximal mögliche Beschattungsdauer, berechnet unter folgenden Annahmen:
   Die Sonne scheint täglich von Sonnenauf- bis -untergang
   Die Rotorfläche steht immer senkrecht zur Sonneneinfallsrichtung 
   Die Windenergieanlage/n ist/ sind immer in Betrieb

Tabellen-Layout: Die Daten für jeden Tag sind in folgender Matrix wiedergegeben (Sommerzeit wie Bezugsjahr) :

Tag im Monat Sonnenaufgang    (SS:MM) Zeitpunkt (SS:MM) Schattenanfang (WEA mit erstem Schatten)
Sonnenuntergang (SS:MM) Minuten mit Schatten Zeitpunkt (SS:MM) Schattenende (WEA mit letztem Schatten)

| Juli | August | September | Oktober | November | Dezember
      

  1 |  05:21 |  05:55 |  06:43 |  07:30 08:38 (1) |  07:22 08:29 (4) |  08:11 09:36 (5)
|  21:51 |  21:21 |  20:21 |  19:14    18    08:56 (1) |  17:09    21    08:50 (4) |  16:30    22    09:58 (5)

  2 |  05:21 |  05:57 |  06:44 |  07:32 08:37 (1) |  07:24 08:29 (4) |  08:13 09:36 (5)
|  21:50 |  21:20 |  20:19 |  19:12    20    08:57 (1) |  17:07    21    08:50 (4) |  16:29    21    09:57 (5)

  3 |  05:22 |  05:58 |  06:46 |  07:33 08:37 (1) |  07:25 08:30 (4) |  08:14 09:38 (5)
|  21:50 |  21:18 |  20:17 |  19:09    20    08:57 (1) |  17:06    20    08:50 (4) |  16:28    20    09:58 (5)

  4 |  05:23 |  06:00 |  06:48 |  07:35 08:36 (1) |  07:27 08:29 (4) |  08:15 09:38 (5)
|  21:50 |  21:16 |  20:15 |  19:07    21    08:57 (1) |  17:04    20    08:49 (4) |  16:28    19    09:57 (5)

  5 |  05:23 |  06:01 |  06:49 |  07:36 08:36 (1) |  07:29 08:29 (4) |  08:17 09:39 (5)
|  21:49 |  21:15 |  20:13 |  19:05    21    08:57 (1) |  17:02    20    08:49 (4) |  16:27    17    09:56 (5)

  6 |  05:24 |  06:03 |  06:51 |  07:38 08:35 (1) |  07:30 08:30 (4) |  08:18 09:41 (5)
|  21:49 |  21:13 |  20:10 |  19:03    20    08:55 (1) |  17:01    19    08:49 (4) |  16:27    16    09:57 (5)

  7 |  05:25 |  06:04 |  06:52 |  07:40 08:36 (1) |  07:32 08:31 (4) |  08:19 09:42 (5)
|  21:48 |  21:11 |  20:08 |  19:00    19    08:55 (1) |  16:59    17    08:48 (4) |  16:27    14    09:56 (5)

  8 |  05:26 |  06:06 |  06:54 |  07:41 08:36 (1) |  07:34 08:32 (4) |  08:21 09:43 (5)
|  21:48 |  21:10 |  20:06 |  18:58    18    08:54 (1) |  16:57    15    08:47 (4) |  16:26    12    09:55 (5)

  9 |  05:27 |  06:07 |  06:55 |  07:43 08:38 (1) |  07:36 08:34 (4) |  08:22 09:45 (5)
|  21:47 |  21:08 |  20:04 |  18:56    15    08:53 (1) |  16:56    12    08:46 (4) |  16:26    10    09:55 (5)

 10 |  05:28 |  06:09 |  06:57 |  07:45 08:38 (1) |  07:37 08:36 (4) |  08:23 09:46 (5)
|  21:47 |  21:06 |  20:02 |  18:54    12    08:50 (1) |  16:54    13    09:44 (5) |  16:26     9    09:55 (5)

 11 |  05:29 |  06:10 |  06:59 |  07:46 08:42 (1) |  07:39 09:36 (5) |  08:24 09:48 (5)
|  21:46 |  21:04 |  19:59 |  18:52     5    08:47 (1) |  16:53    12    09:48 (5) |  16:25     5    09:53 (5)

 12 |  05:30 |  06:12 |  07:00 |  07:48 |  07:41 09:33 (5) |  08:25
|  21:45 |  21:02 |  19:57 |  18:50 |  16:51    16    09:49 (5) |  16:25

 13 |  05:31 |  06:13 |  07:02 |  07:50 |  07:43 09:32 (5) |  08:26
|  21:44 |  21:00 |  19:55 |  18:47 |  16:50    18    09:50 (5) |  16:25

 14 |  05:32 |  06:15 |  07:03 |  07:51 |  07:44 09:31 (5) |  08:27
|  21:43 |  20:59 |  19:52 |  18:45 |  16:48    21    09:52 (5) |  16:25

 15 |  05:33 |  06:16 |  07:05 |  07:53 |  07:46 09:31 (5) |  08:28
|  21:43 |  20:57 |  19:50 |  18:43 |  16:47    22    09:53 (5) |  16:25

 16 |  05:34 |  06:18 |  07:06 |  07:55 |  07:48 09:31 (5) |  08:29
|  21:42 |  20:55 |  19:48 |  18:41 |  16:45    23    09:54 (5) |  16:25

 17 |  05:35 |  06:19 |  07:08 |  07:56 |  07:49 09:30 (5) |  08:30
|  21:41 |  20:53 |  19:46 |  18:39 |  16:44    25    09:55 (5) |  16:26

 18 |  05:36 |  06:21 |  07:09 |  07:58 |  07:51 09:30 (5) |  08:30
|  21:40 |  20:51 |  19:43 |  18:37 |  16:43    26    09:56 (5) |  16:26

 19 |  05:38 |  06:23 |  07:11 |  08:00 09:06 (2) |  07:53 09:30 (5) |  08:31
|  21:39 |  20:49 |  19:41 |  18:35     6    09:12 (2) |  16:41    25    09:55 (5) |  16:26

 20 |  05:39 |  06:24 |  07:13 |  08:01 09:04 (2) |  07:54 09:30 (5) |  08:32
|  21:37 |  20:47 |  19:39 |  18:33    11    09:15 (2) |  16:40    26    09:56 (5) |  16:26

 21 |  05:40 |  06:26 |  07:14 |  08:03 09:02 (2) |  07:56 09:30 (5) |  08:32
|  21:36 |  20:45 |  19:37 |  18:31    13    09:15 (2) |  16:39    27    09:57 (5) |  16:27

 22 |  05:41 |  06:27 |  07:16 |  08:05 09:01 (2) |  07:58 09:31 (5) |  08:33
|  21:35 |  20:43 |  19:34 |  18:29    15    09:16 (2) |  16:38    26    09:57 (5) |  16:27

 23 |  05:43 |  06:29 |  07:17 |  08:06 09:00 (2) |  07:59 09:31 (5) |  08:34
|  21:34 |  20:41 |  19:32 |  18:27    17    09:17 (2) |  16:37    27    09:58 (5) |  16:28

 24 |  05:44 |  06:30 |  07:19 |  08:08 09:00 (2) |  08:01 09:31 (5) |  08:34
|  21:33 |  20:39 |  19:30 |  18:25    17    09:17 (2) |  16:36    26    09:57 (5) |  16:28

 25 |  05:45 |  06:32 |  07:21 |  07:10 08:00 (2) |  08:02 09:32 (5) |  08:34
|  21:31 |  20:36 |  19:27 |  17:23    17    08:17 (2) |  16:35    25    09:57 (5) |  16:29

 26 |  05:47 |  06:34 |  07:22 |  07:11 08:01 (2) |  08:04 09:33 (5) |  08:35
|  21:30 |  20:34 |  19:25 |  17:21    22    08:43 (4) |  16:34    25    09:58 (5) |  16:29

 27 |  05:48 |  06:35 |  07:24 |  07:13 08:00 (2) |  08:05 09:32 (5) |  08:35
|  21:29 |  20:32 |  19:23 |  17:19    27    08:45 (4) |  16:33    25    09:57 (5) |  16:30

 28 |  05:49 |  06:37 |  07:25 08:45 (1) |  07:15 08:01 (2) |  08:07 09:34 (5) |  08:35
|  21:27 |  20:30 |  19:21     6    08:51 (1) |  17:17    28    08:47 (4) |  16:32    24    09:58 (5) |  16:31

 29 |  05:51 |  06:38 |  07:27 08:42 (1) |  07:17 08:03 (2) |  08:08 09:35 (5) |  08:36
|  21:26 |  20:28 |  19:18    12    08:54 (1) |  17:15    27    08:48 (4) |  16:31    23    09:58 (5) |  16:32

 30 |  05:52 |  06:40 |  07:28 08:40 (1) |  07:18 08:05 (2) |  08:10 09:35 (5) |  08:36
|  21:24 |  20:26 |  19:16    16    08:56 (1) |  17:13    25    08:49 (4) |  16:30    22    09:57 (5) |  16:32

 31 |  05:54 |  06:41 |  |  07:20 08:30 (4) |  |  08:36
|  21:23 |  20:24 |  |  17:11    20    08:50 (4) |  |  16:33

Sonnenscheinstunden |    498 |    453 |    382 |    334 |    270 |    248
astr.max.mögl.Beschattung | | |    34 |   434 |   642 |   165
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SHADOW - Kalender
Berechnung: ZusatzbelastungSchattenrezeptor: M - IO 12
Voraussetzungen für Berechnung des Schattenwurfs
Referenzjahr für Kalender 2015
Die dargestellten Zeiten sind die astronomisch maximal mögliche Beschattungsdauer, berechnet unter folgenden Annahmen:
   Die Sonne scheint täglich von Sonnenauf- bis -untergang
   Die Rotorfläche steht immer senkrecht zur Sonneneinfallsrichtung 
   Die Windenergieanlage/n ist/ sind immer in Betrieb

Tabellen-Layout: Die Daten für jeden Tag sind in folgender Matrix wiedergegeben (Sommerzeit wie Bezugsjahr) :

Tag im Monat Sonnenaufgang    (SS:MM) Zeitpunkt (SS:MM) Schattenanfang (WEA mit erstem Schatten)
Sonnenuntergang (SS:MM) Minuten mit Schatten Zeitpunkt (SS:MM) Schattenende (WEA mit letztem Schatten)

| Januar | Februar | März | April | Mai | Juni
      

  1 |  08:36 09:37 (3) |  08:12 09:23 (4) |  07:20 08:21 (1) |  07:12 |  06:09 |  05:24
|  16:35    44    10:48 (5) |  17:20    22    09:45 (4) |  18:10    23    08:44 (1) |  20:03 |  20:52 |  21:36

  2 |  08:36 09:37 (3) |  08:10 09:24 (4) |  07:18 08:21 (1) |  07:09 |  06:07 |  05:23
|  16:36    44    10:47 (5) |  17:22    21    09:45 (4) |  18:12    23    08:44 (1) |  20:04 |  20:53 |  21:37

  3 |  08:36 09:37 (3) |  08:09 09:24 (4) |  07:16 08:21 (1) |  07:07 |  06:05 |  05:23
|  16:37    45    10:48 (5) |  17:24    20    09:44 (4) |  18:14    23    08:44 (1) |  20:06 |  20:55 |  21:38

  4 |  08:36 09:38 (3) |  08:07 09:25 (4) |  07:14 08:21 (1) |  07:05 |  06:03 |  05:22
|  16:38    44    10:49 (5) |  17:26    19    09:44 (4) |  18:16    22    08:43 (1) |  20:07 |  20:56 |  21:39

  5 |  08:35 09:39 (3) |  08:05 08:53 (2) |  07:12 08:21 (1) |  07:03 |  06:01 |  05:21
|  16:39    43    10:49 (5) |  17:28    26    09:44 (4) |  18:17    21    08:42 (1) |  20:09 |  20:58 |  21:40

  6 |  08:35 09:39 (3) |  08:04 08:51 (2) |  07:10 08:22 (1) |  07:01 |  05:59 |  05:21
|  16:40    43    10:49 (5) |  17:29    27    09:42 (4) |  18:19    19    08:41 (1) |  20:11 |  21:00 |  21:41

  7 |  08:35 09:40 (3) |  08:02 08:50 (2) |  07:08 08:23 (1) |  06:58 |  05:58 |  05:20
|  16:41    43    10:50 (5) |  17:31    25    09:40 (4) |  18:21    17    08:40 (1) |  20:12 |  21:01 |  21:42

  8 |  08:35 09:40 (3) |  08:01 08:49 (2) |  07:05 08:24 (1) |  06:56 |  05:56 |  05:19
|  16:42    43    10:50 (5) |  17:33    20    09:37 (4) |  18:22    14    08:38 (1) |  20:14 |  21:03 |  21:43

  9 |  08:34 09:41 (3) |  07:59 08:49 (2) |  07:03 08:27 (1) |  06:54 |  05:54 |  05:19
|  16:44    41    10:50 (5) |  17:35    17    09:06 (2) |  18:24     9    08:36 (1) |  20:16 |  21:04 |  21:44

 10 |  08:34 09:41 (3) |  07:57 08:49 (2) |  07:01 |  06:52 |  05:53 |  05:19
|  16:45    41    10:50 (5) |  17:36    17    09:06 (2) |  18:26 |  20:17 |  21:06 |  21:45

 11 |  08:33 09:42 (3) |  07:55 08:49 (2) |  06:59 |  06:50 |  05:51 |  05:18
|  16:46    40    10:50 (5) |  17:38    17    09:06 (2) |  18:28 |  20:19 |  21:07 |  21:45

 12 |  08:33 09:43 (3) |  07:54 08:49 (2) |  06:57 |  06:47 |  05:49 |  05:18
|  16:48    39    10:51 (5) |  17:40    17    09:06 (2) |  18:29 |  20:21 |  21:09 |  21:46

 13 |  08:32 09:44 (3) |  07:52 08:49 (2) |  06:54 |  06:45 |  05:48 |  05:17
|  16:49    37    10:51 (5) |  17:42    16    09:05 (2) |  18:31 |  20:22 |  21:10 |  21:47

 14 |  08:31 09:45 (3) |  07:50 08:49 (2) |  06:52 |  06:43 |  05:46 |  05:17
|  16:51    34    10:50 (5) |  17:44    16    09:05 (2) |  18:33 |  20:24 |  21:12 |  21:47

 15 |  08:31 09:46 (3) |  07:48 08:50 (2) |  06:50 |  06:41 |  05:45 |  05:17
|  16:52    31    10:50 (5) |  17:45    14    09:04 (2) |  18:34 |  20:25 |  21:14 |  21:48

 16 |  08:30 09:47 (3) |  07:46 08:52 (2) |  06:48 |  06:39 |  05:43 |  05:17
|  16:54    28    10:50 (5) |  17:47    10    09:02 (2) |  18:36 |  20:27 |  21:15 |  21:49

 17 |  08:29 09:50 (3) |  07:44 08:54 (2) |  06:45 |  06:37 |  05:42 |  05:17
|  16:55    20    10:49 (5) |  17:49     5    08:59 (2) |  18:38 |  20:29 |  21:16 |  21:49

 18 |  08:28 10:32 (5) |  07:43 |  06:43 |  06:35 |  05:40 |  05:17
|  16:57    17    10:49 (5) |  17:51 |  18:39 |  20:30 |  21:18 |  21:49

 19 |  08:27 10:34 (5) |  07:41 |  06:41 |  06:32 |  05:39 |  05:17
|  16:58    14    10:48 (5) |  17:53 |  18:41 |  20:32 |  21:19 |  21:50

 20 |  08:26 09:29 (4) |  07:39 |  06:39 |  06:30 |  05:37 |  05:17
|  17:00    15    10:46 (5) |  17:54 |  18:43 |  20:34 |  21:21 |  21:50

 21 |  08:25 09:27 (4) |  07:37 |  06:36 |  06:28 |  05:36 |  05:17
|  17:02    13    10:43 (5) |  17:56 |  18:44 |  20:35 |  21:22 |  21:51

 22 |  08:24 09:25 (4) |  07:35 |  06:34 |  06:26 |  05:35 |  05:17
|  17:03    13    09:38 (4) |  17:58 |  18:46 |  20:37 |  21:24 |  21:51

 23 |  08:23 09:24 (4) |  07:33 08:32 (1) |  06:32 |  06:24 |  05:34 |  05:17
|  17:05    16    09:40 (4) |  18:00     3    08:35 (1) |  18:48 |  20:39 |  21:25 |  21:51

 24 |  08:22 09:24 (4) |  07:31 08:28 (1) |  06:30 |  06:22 |  05:32 |  05:18
|  17:07    17    09:41 (4) |  18:02    11    08:39 (1) |  18:49 |  20:40 |  21:26 |  21:51

 25 |  08:21 09:24 (4) |  07:29 08:26 (1) |  06:27 |  06:20 |  05:31 |  05:18
|  17:08    18    09:42 (4) |  18:03    15    08:41 (1) |  18:51 |  20:42 |  21:28 |  21:51

 26 |  08:20 09:23 (4) |  07:27 08:25 (1) |  06:25 |  06:18 |  05:30 |  05:18
|  17:10    20    09:43 (4) |  18:05    18    08:43 (1) |  18:53 |  20:44 |  21:29 |  21:51

 27 |  08:18 09:23 (4) |  07:25 08:23 (1) |  06:23 |  06:16 |  05:29 |  05:19
|  17:12    21    09:44 (4) |  18:07    20    08:43 (1) |  18:54 |  20:45 |  21:30 |  21:51

 28 |  08:17 09:22 (4) |  07:22 08:22 (1) |  06:21 |  06:14 |  05:28 |  05:19
|  17:13    22    09:44 (4) |  18:09    21    08:43 (1) |  18:56 |  20:47 |  21:31 |  21:51

 29 |  08:16 09:23 (4) |  |  07:18 |  06:12 |  05:27 |  05:20
|  17:15    22    09:45 (4) |  |  19:58 |  20:48 |  21:33 |  21:51

 30 |  08:14 09:23 (4) |  |  07:16 |  06:10 |  05:26 |  05:20
|  17:17    21    09:44 (4) |  |  19:59 |  20:50 |  21:34 |  21:51

 31 |  08:13 09:23 (4) |  |  07:14 |  |  05:25 |  
|  17:19    22    09:45 (4) |  |  20:01 |  |  21:35 |  

Sonnenscheinstunden |    262 |    278 |    366 |    413 |    480 |    494
astr.max.mögl.Beschattung |   911 |   397 |   171 | | |
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SHADOW - Kalender
Berechnung: ZusatzbelastungSchattenrezeptor: M - IO 12
Voraussetzungen für Berechnung des Schattenwurfs
Referenzjahr für Kalender 2015
Die dargestellten Zeiten sind die astronomisch maximal mögliche Beschattungsdauer, berechnet unter folgenden Annahmen:
   Die Sonne scheint täglich von Sonnenauf- bis -untergang
   Die Rotorfläche steht immer senkrecht zur Sonneneinfallsrichtung 
   Die Windenergieanlage/n ist/ sind immer in Betrieb

Tabellen-Layout: Die Daten für jeden Tag sind in folgender Matrix wiedergegeben (Sommerzeit wie Bezugsjahr) :

Tag im Monat Sonnenaufgang    (SS:MM) Zeitpunkt (SS:MM) Schattenanfang (WEA mit erstem Schatten)
Sonnenuntergang (SS:MM) Minuten mit Schatten Zeitpunkt (SS:MM) Schattenende (WEA mit letztem Schatten)

| Juli | August | September| Oktober | November | Dezember
      

  1 |  05:21 |  05:55 |  06:43 |  07:30 |  07:22 08:18 (2) |  08:11 09:25 (3)
|  21:51 |  21:21 |  20:21 |  19:14 |  17:09    18    08:36 (2) |  16:30    37    10:32 (5)

  2 |  05:21 |  05:57 |  06:44 |  07:32 |  07:24 08:18 (2) |  08:13 09:24 (3)
|  21:50 |  21:20 |  20:19 |  19:12 |  17:07    18    08:36 (2) |  16:29    39    10:32 (5)

  3 |  05:22 |  05:58 |  06:46 |  07:33 |  07:25 08:19 (2) |  08:14 09:25 (3)
|  21:50 |  21:18 |  20:17 |  19:09 |  17:06    17    08:36 (2) |  16:28    40    10:34 (5)

  4 |  05:23 |  06:00 |  06:48 |  07:35 |  07:27 08:18 (2) |  08:15 09:25 (3)
|  21:50 |  21:16 |  20:15 |  19:07 |  17:04    16    08:34 (2) |  16:28    42    10:34 (5)

  5 |  05:23 |  06:01 |  06:49 |  07:36 |  07:29 08:19 (2) |  08:17 09:24 (3)
|  21:49 |  21:15 |  20:13 |  19:05 |  17:02    25    09:09 (4) |  16:27    43    10:34 (5)

  6 |  05:24 |  06:03 |  06:51 |  07:38 09:02 (1) |  07:30 08:20 (2) |  08:18 09:25 (3)
|  21:49 |  21:13 |  20:10 |  19:03    10    09:12 (1) |  17:01    27    09:11 (4) |  16:27    43    10:35 (5)

  7 |  05:25 |  06:04 |  06:52 |  07:40 09:00 (1) |  07:32 08:22 (2) |  08:19 09:25 (3)
|  21:48 |  21:11 |  20:08 |  19:00    14    09:14 (1) |  16:59    26    09:13 (4) |  16:27    43    10:35 (5)

  8 |  05:26 |  06:06 |  06:54 |  07:41 08:59 (1) |  07:34 08:26 (2) |  08:21 09:25 (3)
|  21:48 |  21:10 |  20:06 |  18:58    17    09:16 (1) |  16:57    20    09:14 (4) |  16:26    45    10:36 (5)

  9 |  05:27 |  06:07 |  06:55 |  07:43 08:58 (1) |  07:36 08:55 (4) |  08:22 09:26 (3)
|  21:47 |  21:08 |  20:04 |  18:56    19    09:17 (1) |  16:56    20    09:15 (4) |  16:26    45    10:37 (5)

 10 |  05:28 |  06:09 |  06:57 |  07:45 08:56 (1) |  07:37 08:55 (4) |  08:23 09:27 (3)
|  21:47 |  21:06 |  20:01 |  18:54    21    09:17 (1) |  16:54    21    09:16 (4) |  16:26    43    10:37 (5)

 11 |  05:29 |  06:10 |  06:59 |  07:46 08:55 (1) |  07:39 08:55 (4) |  08:24 09:27 (3)
|  21:46 |  21:04 |  19:59 |  18:52    22    09:17 (1) |  16:52    21    09:16 (4) |  16:25    44    10:38 (5)

 12 |  05:30 |  06:12 |  07:00 |  07:48 08:55 (1) |  07:41 08:54 (4) |  08:25 09:27 (3)
|  21:45 |  21:02 |  19:57 |  18:50    23    09:18 (1) |  16:51    22    09:16 (4) |  16:25    45    10:38 (5)

 13 |  05:31 |  06:13 |  07:02 |  07:50 08:54 (1) |  07:43 08:54 (4) |  08:26 09:28 (3)
|  21:44 |  21:00 |  19:55 |  18:47    23    09:17 (1) |  16:50    22    09:16 (4) |  16:25    43    10:38 (5)

 14 |  05:32 |  06:15 |  07:03 |  07:51 08:55 (1) |  07:44 08:55 (4) |  08:27 09:28 (3)
|  21:43 |  20:59 |  19:52 |  18:45    22    09:17 (1) |  16:48    21    09:16 (4) |  16:25    45    10:39 (5)

 15 |  05:33 |  06:16 |  07:05 |  07:53 08:55 (1) |  07:46 08:55 (4) |  08:28 09:29 (3)
|  21:43 |  20:57 |  19:50 |  18:43    21    09:16 (1) |  16:47    21    09:16 (4) |  16:25    43    10:39 (5)

 16 |  05:34 |  06:18 |  07:06 |  07:55 08:56 (1) |  07:48 08:56 (4) |  08:29 09:29 (3)
|  21:42 |  20:55 |  19:48 |  18:41    20    09:16 (1) |  16:45    20    09:16 (4) |  16:25    45    10:40 (5)

 17 |  05:35 |  06:19 |  07:08 |  07:56 08:56 (1) |  07:49 08:56 (4) |  08:30 09:30 (3)
|  21:41 |  20:53 |  19:46 |  18:39    18    09:14 (1) |  16:44    20    09:16 (4) |  16:26    44    10:41 (5)

 18 |  05:36 |  06:21 |  07:09 |  07:58 08:57 (1) |  07:51 08:57 (4) |  08:30 09:30 (3)
|  21:40 |  20:51 |  19:43 |  18:37    16    09:13 (1) |  16:43    19    09:16 (4) |  16:26    43    10:40 (5)

 19 |  05:38 |  06:23 |  07:11 |  08:00 08:59 (1) |  07:53 08:57 (4) |  08:31 09:31 (3)
|  21:39 |  20:49 |  19:41 |  18:35    12    09:11 (1) |  16:41    18    09:15 (4) |  16:26    44    10:41 (5)

 20 |  05:39 |  06:24 |  07:13 |  08:01 09:03 (1) |  07:54 08:59 (4) |  08:32 09:31 (3)
|  21:37 |  20:47 |  19:39 |  18:33     4    09:07 (1) |  16:40    16    09:15 (4) |  16:26    44    10:42 (5)

 21 |  05:40 |  06:26 |  07:14 |  08:03 |  07:56 09:00 (4) |  08:32 09:31 (3)
|  21:36 |  20:45 |  19:37 |  18:31 |  16:39    14    09:14 (4) |  16:27    44    10:42 (5)

 22 |  05:41 |  06:27 |  07:16 |  08:05 |  07:58 09:02 (4) |  08:33 09:32 (3)
|  21:35 |  20:43 |  19:34 |  18:29 |  16:38    11    09:13 (4) |  16:27    44    10:43 (5)

 23 |  05:43 |  06:29 |  07:17 |  08:06 |  07:59 09:05 (4) |  08:34 09:32 (3)
|  21:34 |  20:41 |  19:32 |  18:27 |  16:37    15    10:22 (5) |  16:28    44    10:43 (5)

 24 |  05:44 |  06:30 |  07:19 |  08:08 |  08:01 10:11 (5) |  08:34 09:33 (3)
|  21:33 |  20:39 |  19:30 |  18:25 |  16:36    12    10:23 (5) |  16:28    44    10:44 (5)

 25 |  05:45 |  06:32 |  07:21 |  07:10 |  08:02 10:10 (5) |  08:34 09:33 (3)
|  21:31 |  20:36 |  19:27 |  17:23 |  16:35    16    10:26 (5) |  16:29    44    10:44 (5)

 26 |  05:47 |  06:34 |  07:22 |  07:11 08:25 (2) |  08:04 10:10 (5) |  08:35 09:34 (3)
|  21:30 |  20:34 |  19:25 |  17:21     4    08:29 (2) |  16:34    17    10:27 (5) |  16:29    44    10:44 (5)

 27 |  05:48 |  06:35 |  07:24 |  07:13 08:21 (2) |  08:05 09:27 (3) |  08:35 09:34 (3)
|  21:29 |  20:32 |  19:23 |  17:19    10    08:31 (2) |  16:33    25    10:28 (5) |  16:30    43    10:44 (5)

 28 |  05:49 |  06:37 |  07:25 |  07:15 08:20 (2) |  08:07 09:26 (3) |  08:35 09:35 (3)
|  21:27 |  20:30 |  19:21 |  17:17    13    08:33 (2) |  16:32    29    10:29 (5) |  16:31    44    10:46 (5)

 29 |  05:51 |  06:38 |  07:27 |  07:17 08:19 (2) |  08:08 09:26 (3) |  08:36 09:35 (3)
|  21:26 |  20:28 |  19:18 |  17:15    15    08:34 (2) |  16:31    33    10:31 (5) |  16:32    45    10:46 (5)

 30 |  05:52 |  06:40 |  07:28 |  07:18 08:18 (2) |  08:10 09:25 (3) |  08:36 09:36 (3)
|  21:24 |  20:26 |  19:16 |  17:13    17    08:35 (2) |  16:30    35    10:31 (5) |  16:32    43    10:46 (5)

 31 |  05:54 |  06:41 |  |  07:20 08:18 (2) |  |  08:36 09:36 (3)
|  21:23 |  20:24 |  |  17:11    17    08:35 (2) |  |  16:33    45    10:47 (5)

Sonnenscheinstunden |    498 |    453 |    382 |    334 |    270 |    248
astr.max.mögl.Beschattung | | | |   338 |   615 |  1344
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SHADOW - Kalender
Berechnung: ZusatzbelastungSchattenrezeptor: N - IO 13
Voraussetzungen für Berechnung des Schattenwurfs
Referenzjahr für Kalender 2015
Die dargestellten Zeiten sind die astronomisch maximal mögliche Beschattungsdauer, berechnet unter folgenden Annahmen:
   Die Sonne scheint täglich von Sonnenauf- bis -untergang
   Die Rotorfläche steht immer senkrecht zur Sonneneinfallsrichtung 
   Die Windenergieanlage/n ist/ sind immer in Betrieb

Tabellen-Layout: Die Daten für jeden Tag sind in folgender Matrix wiedergegeben (Sommerzeit wie Bezugsjahr) :

Tag im Monat Sonnenaufgang    (SS:MM) Zeitpunkt (SS:MM) Schattenanfang (WEA mit erstem Schatten)
Sonnenuntergang (SS:MM) Minuten mit Schatten Zeitpunkt (SS:MM) Schattenende (WEA mit letztem Schatten)

| Januar | Februar | März | April | Mai | Juni
      

  1 |  08:36 |  08:11 16:04 (3) |  07:20 16:21 (2) |  07:12 18:32 (1) |  06:08 |  05:24
|  16:34 |  17:20    20    16:24 (3) |  18:10    44    17:20 (4) |  20:02    24    18:56 (1) |  20:51 |  21:36

  2 |  08:36 |  08:10 16:04 (3) |  07:18 16:23 (2) |  07:09 18:32 (1) |  06:07 |  05:23
|  16:35 |  17:22    19    16:23 (3) |  18:12    41    17:20 (4) |  20:04    24    18:56 (1) |  20:53 |  21:37

  3 |  08:36 |  08:08 16:05 (3) |  07:16 16:24 (2) |  07:07 18:33 (1) |  06:05 |  05:23
|  16:36 |  17:24    19    16:24 (3) |  18:14    38    17:20 (4) |  20:06    22    18:55 (1) |  20:55 |  21:38

  4 |  08:36 |  08:07 16:05 (3) |  07:14 16:27 (2) |  07:05 18:34 (1) |  06:03 |  05:22
|  16:38 |  17:26    18    16:23 (3) |  18:15    31    17:19 (4) |  20:07    20    18:54 (1) |  20:56 |  21:39

  5 |  08:35 |  08:05 16:05 (3) |  07:12 16:59 (4) |  07:03 18:35 (1) |  06:01 |  05:21
|  16:39 |  17:27    17    16:22 (3) |  18:17    19    17:18 (4) |  20:09    18    18:53 (1) |  20:58 |  21:40

  6 |  08:35 |  08:04 16:07 (3) |  07:10 17:00 (4) |  07:00 18:36 (1) |  05:59 |  05:20
|  16:40 |  17:29    15    16:22 (3) |  18:19    17    17:17 (4) |  20:11    14    18:50 (1) |  20:59 |  21:41

  7 |  08:35 |  08:02 16:08 (3) |  07:07 17:02 (4) |  06:58 18:38 (1) |  05:58 |  05:20
|  16:41 |  17:31    13    16:21 (3) |  18:21    14    17:16 (4) |  20:12    10    18:48 (1) |  21:01 |  21:42

  8 |  08:34 |  08:00 16:10 (3) |  07:05 17:04 (4) |  06:56 |  05:56 |  05:19
|  16:42 |  17:33     9    16:19 (3) |  18:22     9    17:13 (4) |  20:14 |  21:03 |  21:43

  9 |  08:34 |  07:59 |  07:03 |  06:54 |  05:54 |  05:19
|  16:44 |  17:35 |  18:24 |  20:16 |  21:04 |  21:44

 10 |  08:34 |  07:57 |  07:01 |  06:52 |  05:52 |  05:18
|  16:45 |  17:36 |  18:26 |  20:17 |  21:06 |  21:44

 11 |  08:33 |  07:55 |  06:59 |  06:49 |  05:51 |  05:18
|  16:46 |  17:38 |  18:27 |  20:19 |  21:07 |  21:45

 12 |  08:32 |  07:54 |  06:56 |  06:47 |  05:49 |  05:18
|  16:48 |  17:40 |  18:29 |  20:20 |  21:09 |  21:46

 13 |  08:32 |  07:52 |  06:54 |  06:45 |  05:48 |  05:17
|  16:49 |  17:42 |  18:31 |  20:22 |  21:10 |  21:47

 14 |  08:31 |  07:50 |  06:52 |  06:43 |  05:46 |  05:17
|  16:51 |  17:44 |  18:32 |  20:24 |  21:12 |  21:47

 15 |  08:30 |  07:48 16:29 (2) |  06:50 |  06:41 |  05:45 |  05:17
|  16:52 |  17:45     9    16:38 (2) |  18:34 |  20:25 |  21:13 |  21:48

 16 |  08:30 |  07:46 16:26 (2) |  06:48 |  06:39 |  05:43 |  05:17
|  16:54 |  17:47    15    16:41 (2) |  18:36 |  20:27 |  21:15 |  21:48

 17 |  08:29 |  07:44 16:24 (2) |  06:45 |  06:37 |  05:42 |  05:17
|  16:55 |  17:49    19    16:43 (2) |  18:38 |  20:29 |  21:16 |  21:49

 18 |  08:28 |  07:42 16:23 (2) |  06:43 |  06:34 |  05:40 |  05:17
|  16:57 |  17:51    21    16:44 (2) |  18:39 |  20:30 |  21:18 |  21:49

 19 |  08:27 |  07:40 16:22 (2) |  06:41 |  06:32 |  05:39 |  05:17
|  16:58 |  17:53    23    16:45 (2) |  18:41 |  20:32 |  21:19 |  21:50

 20 |  08:26 |  07:39 16:21 (2) |  06:39 |  06:30 |  05:37 |  05:17
|  17:00 |  17:54    25    16:46 (2) |  18:43 |  20:34 |  21:21 |  21:50

 21 |  08:25 |  07:37 16:20 (2) |  06:36 |  06:28 |  05:36 |  05:17
|  17:01 |  17:56    26    16:46 (2) |  18:44 |  20:35 |  21:22 |  21:50

 22 |  08:24 |  07:35 16:20 (2) |  06:34 |  06:26 |  05:35 |  05:17
|  17:03 |  17:58    27    16:47 (2) |  18:46 |  20:37 |  21:23 |  21:51

 23 |  08:23 16:10 (3) |  07:33 16:20 (2) |  06:32 17:44 (1) |  06:24 |  05:34 |  05:17
|  17:05     4    16:14 (3) |  18:00    27    16:47 (2) |  18:48     7    17:51 (1) |  20:38 |  21:25 |  21:51

 24 |  08:22 16:07 (3) |  07:31 16:20 (2) |  06:30 17:40 (1) |  06:22 |  05:32 |  05:17
|  17:06    10    16:17 (3) |  18:01    35    17:14 (4) |  18:49    13    17:53 (1) |  20:40 |  21:26 |  21:51

 25 |  08:21 16:06 (3) |  07:29 16:20 (2) |  06:27 17:38 (1) |  06:20 |  05:31 |  05:18
|  17:08    12    16:18 (3) |  18:03    40    17:17 (4) |  18:51    17    17:55 (1) |  20:42 |  21:27 |  21:51

 26 |  08:20 16:05 (3) |  07:26 16:19 (2) |  06:25 17:36 (1) |  06:18 |  05:30 |  05:18
|  17:10    15    16:20 (3) |  18:05    43    17:17 (4) |  18:52    21    17:57 (1) |  20:43 |  21:29 |  21:51

 27 |  08:18 16:05 (3) |  07:24 16:20 (2) |  06:23 17:35 (1) |  06:16 |  05:29 |  05:18
|  17:12    16    16:21 (3) |  18:07    43    17:18 (4) |  18:54    22    17:57 (1) |  20:45 |  21:30 |  21:51

 28 |  08:17 16:04 (3) |  07:22 16:20 (2) |  06:21 17:34 (1) |  06:14 |  05:28 |  05:19
|  17:13    18    16:22 (3) |  18:08    44    17:19 (4) |  18:56    23    17:57 (1) |  20:47 |  21:31 |  21:51

 29 |  08:16 16:04 (3) |  |  07:18 18:33 (1) |  06:12 |  05:27 |  05:19
|  17:15    19    16:23 (3) |  |  19:57    25    18:58 (1) |  20:48 |  21:32 |  21:51

 30 |  08:14 16:04 (3) |  |  07:16 18:33 (1) |  06:10 |  05:26 |  05:20
|  17:17    19    16:23 (3) |  |  19:59    25    18:58 (1) |  20:50 |  21:34 |  21:51

 31 |  08:13 16:04 (3) |  |  07:14 18:33 (1) |  |  05:25 |  
|  17:19    20    16:24 (3) |  |  20:01    25    18:58 (1) |  |  21:35 |  

Sonnenscheinstunden |    262 |    278 |    366 |    413 |    480 |    494
astr.max.mögl.Beschattung |   133 |   527 |   391 |   132 | |
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Lizenzierter Anwender:

T&H I ngenieure GmbH 
Bremerhavener Heerstraße 10 
DE-28717 Bremen
+ 49 (0) 421 6989 9314
info@th-ingenieure.de
Berechnet:

27.05.2015 09:23/3.0.578

SHADOW - Kalender
Berechnung: ZusatzbelastungSchattenrezeptor: N - IO 13
Voraussetzungen für Berechnung des Schattenwurfs
Referenzjahr für Kalender 2015
Die dargestellten Zeiten sind die astronomisch maximal mögliche Beschattungsdauer, berechnet unter folgenden Annahmen:
   Die Sonne scheint täglich von Sonnenauf- bis -untergang
   Die Rotorfläche steht immer senkrecht zur Sonneneinfallsrichtung 
   Die Windenergieanlage/n ist/ sind immer in Betrieb

Tabellen-Layout: Die Daten für jeden Tag sind in folgender Matrix wiedergegeben (Sommerzeit wie Bezugsjahr) :

Tag im Monat Sonnenaufgang    (SS:MM) Zeitpunkt (SS:MM) Schattenanfang (WEA mit erstem Schatten)
Sonnenuntergang (SS:MM) Minuten mit Schatten Zeitpunkt (SS:MM) Schattenende (WEA mit letztem Schatten)

| Juli | August | September | Oktober | November | Dezember
      

  1 |  05:21 |  05:55 |  06:43 |  07:30 |  07:22 |  08:11
|  21:51 |  21:21 |  20:21 |  19:14 |  17:09 |  16:30

  2 |  05:21 |  05:57 |  06:44 |  07:32 |  07:23 |  08:13
|  21:50 |  21:19 |  20:19 |  19:11 |  17:07 |  16:29

  3 |  05:22 |  05:58 |  06:46 |  07:33 |  07:25 |  08:14
|  21:50 |  21:18 |  20:17 |  19:09 |  17:06 |  16:28

  4 |  05:23 |  05:59 |  06:47 |  07:35 |  07:27 15:41 (3) |  08:15
|  21:50 |  21:16 |  20:15 |  19:07 |  17:04     7    15:48 (3) |  16:28

  5 |  05:23 |  06:01 |  06:49 |  07:36 |  07:29 15:38 (3) |  08:17
|  21:49 |  21:15 |  20:13 |  19:05 |  17:02    12    15:50 (3) |  16:27

  6 |  05:24 |  06:02 |  06:51 18:36 (1) |  07:38 |  07:30 15:37 (3) |  08:18
|  21:49 |  21:13 |  20:10     5    18:41 (1) |  19:03 |  17:00    15    15:52 (3) |  16:27

  7 |  05:25 |  06:04 |  06:52 18:33 (1) |  07:40 17:39 (4) |  07:32 15:36 (3) |  08:19
|  21:48 |  21:11 |  20:08    12    18:45 (1) |  19:00    10    17:49 (4) |  16:59    17    15:53 (3) |  16:26

  8 |  05:26 |  06:05 |  06:54 18:30 (1) |  07:41 17:37 (4) |  07:34 15:36 (3) |  08:20
|  21:48 |  21:09 |  20:06    16    18:46 (1) |  18:58    15    17:52 (4) |  16:57    18    15:54 (3) |  16:26

  9 |  05:27 |  06:07 |  06:55 18:28 (1) |  07:43 17:35 (4) |  07:36 15:35 (3) |  08:22
|  21:47 |  21:08 |  20:04    20    18:48 (1) |  18:56    17    17:52 (4) |  16:55    19    15:54 (3) |  16:26

 10 |  05:28 |  06:09 |  06:57 18:27 (1) |  07:44 17:34 (4) |  07:37 15:35 (3) |  08:23
|  21:46 |  21:06 |  20:01    22    18:49 (1) |  18:54    19    17:53 (4) |  16:54    20    15:55 (3) |  16:26

 11 |  05:29 |  06:10 |  06:58 18:26 (1) |  07:46 17:01 (2) |  07:39 15:34 (3) |  08:24
|  21:46 |  21:04 |  19:59    23    18:49 (1) |  18:52    31    17:53 (4) |  16:52    20    15:54 (3) |  16:25

 12 |  05:30 |  06:12 |  07:00 18:25 (1) |  07:48 16:57 (2) |  07:41 15:35 (3) |  08:25
|  21:45 |  21:02 |  19:57    24    18:49 (1) |  18:49    38    17:53 (4) |  16:51    19    15:54 (3) |  16:25

 13 |  05:31 |  06:13 |  07:02 18:24 (1) |  07:49 16:56 (2) |  07:42 15:35 (3) |  08:26
|  21:44 |  21:00 |  19:55    25    18:49 (1) |  18:47    41    17:53 (4) |  16:49    20    15:55 (3) |  16:25

 14 |  05:32 |  06:15 |  07:03 18:24 (1) |  07:51 16:54 (2) |  07:44 15:36 (3) |  08:27
|  21:43 |  20:58 |  19:52    25    18:49 (1) |  18:45    44    17:53 (4) |  16:48    19    15:55 (3) |  16:25

 15 |  05:33 |  06:16 |  07:05 18:23 (1) |  07:53 16:53 (2) |  07:46 15:36 (3) |  08:28
|  21:42 |  20:56 |  19:50    25    18:48 (1) |  18:43    44    17:52 (4) |  16:47    18    15:54 (3) |  16:25

 16 |  05:34 |  06:18 |  07:06 18:24 (1) |  07:54 16:52 (2) |  07:48 15:37 (3) |  08:29
|  21:41 |  20:55 |  19:48    24    18:48 (1) |  18:41    43    17:51 (4) |  16:45    17    15:54 (3) |  16:25

 17 |  05:35 |  06:19 |  07:08 18:23 (1) |  07:56 16:51 (2) |  07:49 15:38 (3) |  08:29
|  21:40 |  20:53 |  19:46    23    18:46 (1) |  18:39    43    17:50 (4) |  16:44    16    15:54 (3) |  16:25

 18 |  05:36 |  06:21 |  07:09 18:24 (1) |  07:58 16:51 (2) |  07:51 15:39 (3) |  08:30
|  21:39 |  20:51 |  19:43    21    18:45 (1) |  18:37    40    17:48 (4) |  16:43    13    15:52 (3) |  16:26

 19 |  05:37 |  06:22 |  07:11 18:24 (1) |  07:59 16:51 (2) |  07:53 15:40 (3) |  08:31
|  21:38 |  20:49 |  19:41    19    18:43 (1) |  18:35    36    17:46 (4) |  16:41    11    15:51 (3) |  16:26

 20 |  05:39 |  06:24 |  07:13 18:26 (1) |  08:01 16:51 (2) |  07:54 15:43 (3) |  08:32
|  21:37 |  20:47 |  19:39    16    18:42 (1) |  18:32    27    17:18 (2) |  16:40     7    15:50 (3) |  16:26

 21 |  05:40 |  06:26 |  07:14 18:27 (1) |  08:03 16:50 (2) |  07:56 |  08:32
|  21:36 |  20:45 |  19:36    12    18:39 (1) |  18:30    27    17:17 (2) |  16:39 |  16:27

 22 |  05:41 |  06:27 |  07:16 |  08:04 16:51 (2) |  07:57 |  08:33
|  21:35 |  20:43 |  19:34 |  18:28    26    17:17 (2) |  16:38 |  16:27

 23 |  05:43 |  06:29 |  07:17 |  08:06 16:51 (2) |  07:59 |  08:33
|  21:34 |  20:40 |  19:32 |  18:26    25    17:16 (2) |  16:37 |  16:27

 24 |  05:44 |  06:30 |  07:19 |  08:08 16:52 (2) |  08:01 |  08:34
|  21:32 |  20:38 |  19:30 |  18:24    23    17:15 (2) |  16:36 |  16:28

 25 |  05:45 |  06:32 |  07:20 |  07:10 15:53 (2) |  08:02 |  08:34
|  21:31 |  20:36 |  19:27 |  17:22    22    16:15 (2) |  16:35 |  16:29

 26 |  05:47 |  06:33 |  07:22 |  07:11 15:53 (2) |  08:04 |  08:35
|  21:30 |  20:34 |  19:25 |  17:20    19    16:12 (2) |  16:34 |  16:29

 27 |  05:48 |  06:35 |  07:24 |  07:13 15:55 (2) |  08:05 |  08:35
|  21:28 |  20:32 |  19:23 |  17:19    16    16:11 (2) |  16:33 |  16:30

 28 |  05:49 |  06:37 |  07:25 |  07:15 15:58 (2) |  08:07 |  08:35
|  21:27 |  20:30 |  19:21 |  17:17    10    16:08 (2) |  16:32 |  16:31

 29 |  05:51 |  06:38 |  07:27 |  07:16 |  08:08 |  08:35
|  21:26 |  20:28 |  19:18 |  17:15 |  16:31 |  16:31

 30 |  05:52 |  06:40 |  07:28 |  07:18 |  08:10 |  08:36
|  21:24 |  20:26 |  19:16 |  17:13 |  16:30 |  16:32

 31 |  05:54 |  06:41 |  |  07:20 |  |  08:36
|  21:23 |  20:24 |  |  17:11 |  |  16:33

Sonnenscheinstunden |    498 |    453 |    382 |    334 |    270 |    248
astr.max.mögl.Beschattung | | |   312 |   616 |   268 |
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Projekt:

13-127-GK-02
Beschreibung:

Schattenwurfgutachten für das geplante Repowering im Windpark Grevenbroich
Lizenzierter Anwender:

T&H I ngenieure GmbH 
Bremerhavener Heerstraße 10 
DE-28717 Bremen
+ 49 (0) 421 6989 9314
info@th-ingenieure.de
Berechnet:

27.05.2015 09:23/3.0.578

SHADOW - Kalender
Berechnung: ZusatzbelastungSchattenrezeptor: O - IO 14
Voraussetzungen für Berechnung des Schattenwurfs
Referenzjahr für Kalender 2015
Die dargestellten Zeiten sind die astronomisch maximal mögliche Beschattungsdauer, berechnet unter folgenden Annahmen:
   Die Sonne scheint täglich von Sonnenauf- bis -untergang
   Die Rotorfläche steht immer senkrecht zur Sonneneinfallsrichtung 
   Die Windenergieanlage/n ist/ sind immer in Betrieb

Tabellen-Layout: Die Daten für jeden Tag sind in folgender Matrix wiedergegeben (Sommerzeit wie Bezugsjahr) :

Tag im Monat Sonnenaufgang    (SS:MM) Zeitpunkt (SS:MM) Schattenanfang (WEA mit erstem Schatten)
Sonnenuntergang (SS:MM) Minuten mit Schatten Zeitpunkt (SS:MM) Schattenende (WEA mit letztem Schatten)

| Januar | Februar | März | April | Mai | Juni | Juli | August | September| Oktober | November| Dezember
            

  1 |  08:36 |  08:12 |  07:20 |  07:12 |  06:08 |  05:24 |  05:21 |  05:55 |  06:43 |  07:30 |  07:22 |  08:11
|  16:34 |  17:20 |  18:10 |  20:02 |  20:52 |  21:36 |  21:51 |  21:21 |  20:21 |  19:14 |  17:09 |  16:30

  2 |  08:36 |  08:10 |  07:18 |  07:09 |  06:07 |  05:23 |  05:21 |  05:57 |  06:44 |  07:32 |  07:23 |  08:13
|  16:35 |  17:22 |  18:12 |  20:04 |  20:53 |  21:37 |  21:50 |  21:20 |  20:19 |  19:12 |  17:07 |  16:29

  3 |  08:36 |  08:09 |  07:16 |  07:07 |  06:05 |  05:23 |  05:22 |  05:58 |  06:46 |  07:33 |  07:25 |  08:14
|  16:37 |  17:24 |  18:14 |  20:06 |  20:55 |  21:38 |  21:50 |  21:18 |  20:17 |  19:09 |  17:06 |  16:28

  4 |  08:36 |  08:07 |  07:14 |  07:05 |  06:03 |  05:22 |  05:23 |  05:59 |  06:48 |  07:35 |  07:27 |  08:15
|  16:38 |  17:26 |  18:15 |  20:07 |  20:56 |  21:39 |  21:50 |  21:16 |  20:15 |  19:07 |  17:04 |  16:28

  5 |  08:35 |  08:05 |  07:12 |  07:03 |  06:01 |  05:21 |  05:23 |  06:01 |  06:49 |  07:36 |  07:29 |  08:17
|  16:39 |  17:27 |  18:17 |  20:09 |  20:58 |  21:40 |  21:49 |  21:15 |  20:13 |  19:05 |  17:02 |  16:27

  6 |  08:35 |  08:04 |  07:10 |  07:01 |  05:59 |  05:20 |  05:24 |  06:02 |  06:51 |  07:38 |  07:30 |  08:18
|  16:40 |  17:29 |  18:19 |  20:11 |  21:00 |  21:41 |  21:49 |  21:13 |  20:10 |  19:03 |  17:00 |  16:27

  7 |  08:35 |  08:02 |  07:07 |  06:58 |  05:58 |  05:20 |  05:25 |  06:04 |  06:52 |  07:40 |  07:32 |  08:19
|  16:41 |  17:31 |  18:21 |  20:12 |  21:01 |  21:42 |  21:48 |  21:11 |  20:08 |  19:00 |  16:59 |  16:26

  8 |  08:35 |  08:01 |  07:05 |  06:56 |  05:56 |  05:19 |  05:26 |  06:05 |  06:54 |  07:41 |  07:34 |  08:21
|  16:42 |  17:33 |  18:22 |  20:14 |  21:03 |  21:43 |  21:48 |  21:09 |  20:06 |  18:58 |  16:57 |  16:26

  9 |  08:34 |  07:59 |  07:03 |  06:54 |  05:54 |  05:19 |  05:27 |  06:07 |  06:55 |  07:43 |  07:36 |  08:22
|  16:44 |  17:35 |  18:24 |  20:16 |  21:04 |  21:44 |  21:47 |  21:08 |  20:04 |  18:56 |  16:56 |  16:26

 10 |  08:34 |  07:57 |  07:01 |  06:52 |  05:52 |  05:18 |  05:28 |  06:09 |  06:57 |  07:45 |  07:37 |  08:23
|  16:45 |  17:36 |  18:26 |  20:17 |  21:06 |  21:45 |  21:47 |  21:06 |  20:01 |  18:54 |  16:54 |  16:26

 11 |  08:33 |  07:55 |  06:59 |  06:50 |  05:51 |  05:18 |  05:29 |  06:10 |  06:58 |  07:46 |  07:39 |  08:24
|  16:46 |  17:38 |  18:27 |  20:19 |  21:07 |  21:45 |  21:46 |  21:04 |  19:59 |  18:52 |  16:52 |  16:25

 12 |  08:33 |  07:54 |  06:57 |  06:47 |  05:49 |  05:18 |  05:30 |  06:12 |  07:00 |  07:48 |  07:41 |  08:25
|  16:48 |  17:40 |  18:29 |  20:21 |  21:09 |  21:46 |  21:45 |  21:02 |  19:57 |  18:49 |  16:51 |  16:25

 13 |  08:32 |  07:52 |  06:54 |  06:45 |  05:48 |  05:17 |  05:31 |  06:13 |  07:02 |  07:49 |  07:43 |  08:26
|  16:49 |  17:42 |  18:31 |  20:22 |  21:10 |  21:47 |  21:44 |  21:00 |  19:55 |  18:47 |  16:49 |  16:25

 14 |  08:31 |  07:50 |  06:52 |  06:43 |  05:46 |  05:17 |  05:32 |  06:15 |  07:03 |  07:51 |  07:44 |  08:27
|  16:51 |  17:44 |  18:33 |  20:24 |  21:12 |  21:47 |  21:43 |  20:58 |  19:52 |  18:45 |  16:48 |  16:25

 15 |  08:31 |  07:48 |  06:50 |  06:41 |  05:45 |  05:17 |  05:33 |  06:16 |  07:05 |  07:53 |  07:46 |  08:28
|  16:52 |  17:45 |  18:34 |  20:25 |  21:13 |  21:48 |  21:43 |  20:57 |  19:50 |  18:43 |  16:47 |  16:25

 16 |  08:30 |  07:46 |  06:48 |  06:39 |  05:43 |  05:17 |  05:34 |  06:18 |  07:06 |  07:54 |  07:48 |  08:29
|  16:54 |  17:47 |  18:36 |  20:27 |  21:15 |  21:49 |  21:42 |  20:55 |  19:48 |  18:41 |  16:45 |  16:25

 17 |  08:29 |  07:44 |  06:45 |  06:37 |  05:42 |  05:17 |  05:35 |  06:19 |  07:08 |  07:56 |  07:49 |  08:30
|  16:55 |  17:49 |  18:38 |  20:29 |  21:16 |  21:49 |  21:41 |  20:53 |  19:46 |  18:39 |  16:44 |  16:25

 18 |  08:28 |  07:42 |  06:43 |  06:35 |  05:40 |  05:17 |  05:36 |  06:21 |  07:09 |  07:58 |  07:51 |  08:30
|  16:57 |  17:51 |  18:39 |  20:30 |  21:18 |  21:49 |  21:40 |  20:51 |  19:43 |  18:37 |  16:43 |  16:26

 19 |  08:27 |  07:41 |  06:41 |  06:32 |  05:39 |  05:17 |  05:37 |  06:23 |  07:11 |  08:00 |  07:53 |  08:31
|  16:58 |  17:53 |  18:41 |  20:32 |  21:19 |  21:50 |  21:39 |  20:49 |  19:41 |  18:35 |  16:41 |  16:26

 20 |  08:26 |  07:39 |  06:39 |  06:30 |  05:37 |  05:17 |  05:39 |  06:24 |  07:13 |  08:01 |  07:54 |  08:32
|  17:00 |  17:54 |  18:43 |  20:34 |  21:21 |  21:50 |  21:37 |  20:47 |  19:39 |  18:33 |  16:40 |  16:26

 21 |  08:25 |  07:37 |  06:36 |  06:28 |  05:36 |  05:17 |  05:40 |  06:26 |  07:14 |  08:03 |  07:56 |  08:32
|  17:01 |  17:56 |  18:44 |  20:35 |  21:22 |  21:50 |  21:36 |  20:45 |  19:36 |  18:30 |  16:39 |  16:27

 22 |  08:24 |  07:35 |  06:34 |  06:26 |  05:35 |  05:17 |  05:41 |  06:27 |  07:16 |  08:05 |  07:58 |  08:33
|  17:03 |  17:58 |  18:46 |  20:37 |  21:24 |  21:51 |  21:35 |  20:43 |  19:34 |  18:28 |  16:38 |  16:27

 23 |  08:23 |  07:33 |  06:32 |  06:24 |  05:34 |  05:17 |  05:43 |  06:29 |  07:17 |  08:06 |  07:59 |  08:34
|  17:05 |  18:00 |  18:48 |  20:39 |  21:25 |  21:51 |  21:34 |  20:41 |  19:32 |  18:26 |  16:37 |  16:28

 24 |  08:22 |  07:31 |  06:30 |  06:22 |  05:32 |  05:17 |  05:44 |  06:30 |  07:19 |  08:08 |  08:01 |  08:34
|  17:06 |  18:01 |  18:49 |  20:40 |  21:26 |  21:51 |  21:33 |  20:39 |  19:30 |  18:24 |  16:36 |  16:28

 25 |  08:21 |  07:29 |  06:27 |  06:20 |  05:31 |  05:18 |  05:45 |  06:32 |  07:20 |  07:10 |  08:02 |  08:34
|  17:08 |  18:03 |  18:51 |  20:42 |  21:28 |  21:51 |  21:31 |  20:36 |  19:27 |  17:22 |  16:35 |  16:29

 26 |  08:20 |  07:27 |  06:25 |  06:18 |  05:30 |  05:18 |  05:47 |  06:33 |  07:22 |  07:11 |  08:04 |  08:35
|  17:10 |  18:05 |  18:53 |  20:43 |  21:29 |  21:51 |  21:30 |  20:34 |  19:25 |  17:21 |  16:34 |  16:29

 27 |  08:18 |  07:24 |  06:23 |  06:16 |  05:29 |  05:18 |  05:48 |  06:35 |  07:24 |  07:13 |  08:05 |  08:35
|  17:12 |  18:07 |  18:54 |  20:45 |  21:30 |  21:51 |  21:29 |  20:32 |  19:23 |  17:19 |  16:33 |  16:30

 28 |  08:17 |  07:22 |  06:21 |  06:14 |  05:28 |  05:19 |  05:49 |  06:37 |  07:25 |  07:15 |  08:07 |  08:35
|  17:13 |  18:09 |  18:56 |  20:47 |  21:31 |  21:51 |  21:27 |  20:30 |  19:21 |  17:17 |  16:32 |  16:31

 29 |  08:16 |  |  07:18 |  06:12 |  05:27 |  05:19 |  05:51 |  06:38 |  07:27 |  07:17 |  08:08 |  08:36
|  17:15 |  |  19:58 |  20:48 |  21:33 |  21:51 |  21:26 |  20:28 |  19:18 |  17:15 |  16:31 |  16:31

 30 |  08:14 |  |  07:16 |  06:10 |  05:26 |  05:20 |  05:52 |  06:40 |  07:28 |  07:18 |  08:10 |  08:36
|  17:17 |  |  19:59 |  20:50 |  21:34 |  21:51 |  21:24 |  20:26 |  19:16 |  17:13 |  16:30 |  16:32

 31 |  08:13 |  |  07:14 |  |  05:25 |  |  05:54 |  06:41 |  |  07:20 |  |  08:36
|  17:19 |  |  20:01 |  |  21:35 |  |  21:23 |  20:24 |  |  17:11 |  |  16:33

Sonnenscheinstunden |    262 |    278 |    366 |    413 |    481 |    494 |    498 |    453 |    382 |    334 |    270 |    248
astr.max.mögl.Beschattung | | | | | | | | | | | |
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Projekt:

13-127-GK-02
Beschreibung:

Schattenwurfgutachten für das geplante Repowering im Windpark Grevenbroich
Lizenzierter Anwender:

T&H I ngenieure GmbH 
Bremerhavener Heerstraße 10 
DE-28717 Bremen
+ 49 (0) 421 6989 9314
info@th-ingenieure.de
Berechnet:

27.05.2015 09:23/3.0.578

SHADOW - Kalender
Berechnung: ZusatzbelastungSchattenrezeptor: P - IO 16
Voraussetzungen für Berechnung des Schattenwurfs
Referenzjahr für Kalender 2015
Die dargestellten Zeiten sind die astronomisch maximal mögliche Beschattungsdauer, berechnet unter folgenden Annahmen:
   Die Sonne scheint täglich von Sonnenauf- bis -untergang
   Die Rotorfläche steht immer senkrecht zur Sonneneinfallsrichtung 
   Die Windenergieanlage/n ist/ sind immer in Betrieb

Tabellen-Layout: Die Daten für jeden Tag sind in folgender Matrix wiedergegeben (Sommerzeit wie Bezugsjahr) :

Tag im Monat Sonnenaufgang    (SS:MM) Zeitpunkt (SS:MM) Schattenanfang (WEA mit erstem Schatten)
Sonnenuntergang (SS:MM) Minuten mit Schatten Zeitpunkt (SS:MM) Schattenende (WEA mit letztem Schatten)

| Januar | Februar | März | April | Mai | Juni | Juli | August | September| Oktober | November | Dezember
            

  1 |  08:36 09:43 (2) |  08:12 09:45 (1) |  07:20 |  07:12 |  06:09 |  05:24 |  05:21 |  05:55 |  06:43 |  07:30 |  07:22 |  08:11 09:29 (2)
|  16:35    18    10:01 (2) |  17:20    26    10:11 (1) |  18:10 |  20:02 |  20:52 |  21:36 |  21:51 |  21:21 |  20:21 |  19:14 |  17:09 |  16:30    19    09:48 (2)

  2 |  08:36 09:42 (2) |  08:10 09:46 (1) |  07:18 |  07:09 |  06:07 |  05:23 |  05:21 |  05:57 |  06:44 |  07:32 |  07:24 |  08:13 09:29 (2)
|  16:36    19    10:01 (2) |  17:22    26    10:12 (1) |  18:12 |  20:04 |  20:53 |  21:37 |  21:50 |  21:20 |  20:19 |  19:12 |  17:07 |  16:29    19    09:48 (2)

  3 |  08:36 09:43 (2) |  08:09 09:47 (1) |  07:16 |  07:07 |  06:05 |  05:23 |  05:22 |  05:58 |  06:46 |  07:33 |  07:25 |  08:14 09:29 (2)
|  16:37    19    10:02 (2) |  17:24    24    10:11 (1) |  18:14 |  20:06 |  20:55 |  21:38 |  21:50 |  21:18 |  20:17 |  19:09 |  17:06 |  16:28    20    09:49 (2)

  4 |  08:36 09:44 (2) |  08:07 09:47 (1) |  07:14 |  07:05 |  06:03 |  05:22 |  05:23 |  06:00 |  06:48 |  07:35 |  07:27 09:23 (1) |  08:15 09:29 (2)
|  16:38    18    10:02 (2) |  17:26    23    10:10 (1) |  18:16 |  20:07 |  20:56 |  21:39 |  21:50 |  21:16 |  20:15 |  19:07 |  17:04    10    09:33 (1) |  16:28    20    09:49 (2)

  5 |  08:35 09:44 (2) |  08:05 09:49 (1) |  07:12 |  07:03 |  06:01 |  05:21 |  05:23 |  06:01 |  06:49 |  07:36 |  07:29 09:21 (1) |  08:17 09:29 (2)
|  16:39    19    10:03 (2) |  17:27    21    10:10 (1) |  18:17 |  20:09 |  20:58 |  21:40 |  21:49 |  21:15 |  20:13 |  19:05 |  17:02    15    09:36 (1) |  16:27    20    09:49 (2)

  6 |  08:35 09:44 (2) |  08:04 09:50 (1) |  07:10 |  07:01 |  05:59 |  05:21 |  05:24 |  06:03 |  06:51 |  07:38 |  07:30 09:20 (1) |  08:18 09:30 (2)
|  16:40    19    10:03 (2) |  17:29    19    10:09 (1) |  18:19 |  20:11 |  21:00 |  21:41 |  21:49 |  21:13 |  20:10 |  19:03 |  17:00    18    09:38 (1) |  16:27    20    09:50 (2)

  7 |  08:35 09:45 (2) |  08:02 09:51 (1) |  07:08 |  06:58 |  05:58 |  05:20 |  05:25 |  06:04 |  06:52 |  07:40 |  07:32 09:19 (1) |  08:19 09:30 (2)
|  16:41    19    10:04 (2) |  17:31    16    10:07 (1) |  18:21 |  20:12 |  21:01 |  21:42 |  21:48 |  21:11 |  20:08 |  19:00 |  16:59    20    09:39 (1) |  16:26    20    09:50 (2)

  8 |  08:35 09:45 (2) |  08:01 09:53 (1) |  07:05 |  06:56 |  05:56 |  05:19 |  05:26 |  06:06 |  06:54 |  07:41 |  07:34 09:18 (1) |  08:21 09:31 (2)
|  16:42    19    10:04 (2) |  17:33    12    10:05 (1) |  18:22 |  20:14 |  21:03 |  21:43 |  21:48 |  21:10 |  20:06 |  18:58 |  16:57    22    09:40 (1) |  16:26    19    09:50 (2)

  9 |  08:34 09:46 (2) |  07:59 09:58 (1) |  07:03 |  06:54 |  05:54 |  05:19 |  05:27 |  06:07 |  06:55 |  07:43 |  07:36 09:17 (1) |  08:22 09:32 (2)
|  16:44    19    10:05 (2) |  17:35     3    10:01 (1) |  18:24 |  20:16 |  21:04 |  21:44 |  21:47 |  21:08 |  20:04 |  18:56 |  16:56    24    09:41 (1) |  16:26    19    09:51 (2)

 10 |  08:34 09:46 (2) |  07:57 |  07:01 |  06:52 |  05:53 |  05:18 |  05:28 |  06:09 |  06:57 |  07:45 |  07:37 09:17 (1) |  08:23 09:32 (2)
|  16:45    19    10:05 (2) |  17:36 |  18:26 |  20:17 |  21:06 |  21:45 |  21:47 |  21:06 |  20:01 |  18:54 |  16:54    25    09:42 (1) |  16:26    19    09:51 (2)

 11 |  08:33 09:46 (2) |  07:55 |  06:59 |  06:50 |  05:51 |  05:18 |  05:29 |  06:10 |  06:59 |  07:46 |  07:39 09:17 (1) |  08:24 09:33 (2)
|  16:46    19    10:05 (2) |  17:38 |  18:27 |  20:19 |  21:07 |  21:45 |  21:46 |  21:04 |  19:59 |  18:52 |  16:52    26    09:43 (1) |  16:25    18    09:51 (2)

 12 |  08:33 09:47 (2) |  07:54 |  06:57 |  06:47 |  05:49 |  05:18 |  05:30 |  06:12 |  07:00 |  07:48 |  07:41 09:16 (1) |  08:25 09:33 (2)
|  16:48    19    10:06 (2) |  17:40 |  18:29 |  20:21 |  21:09 |  21:46 |  21:45 |  21:02 |  19:57 |  18:49 |  16:51    26    09:42 (1) |  16:25    19    09:52 (2)

 13 |  08:32 09:47 (2) |  07:52 |  06:54 |  06:45 |  05:48 |  05:17 |  05:31 |  06:13 |  07:02 |  07:50 |  07:43 09:16 (1) |  08:26 09:34 (2)
|  16:49    19    10:06 (2) |  17:42 |  18:31 |  20:22 |  21:10 |  21:47 |  21:44 |  21:00 |  19:55 |  18:47 |  16:49    27    09:43 (1) |  16:25    18    09:52 (2)

 14 |  08:31 09:48 (2) |  07:50 |  06:52 |  06:43 |  05:46 |  05:17 |  05:32 |  06:15 |  07:03 |  07:51 |  07:44 09:16 (1) |  08:27 09:34 (2)
|  16:51    18    10:06 (2) |  17:44 |  18:33 |  20:24 |  21:12 |  21:47 |  21:43 |  20:59 |  19:52 |  18:45 |  16:48    27    09:43 (1) |  16:25    18    09:52 (2)

 15 |  08:31 09:49 (2) |  07:48 |  06:50 |  06:41 |  05:45 |  05:17 |  05:33 |  06:16 |  07:05 |  07:53 |  07:46 09:17 (1) |  08:28 09:35 (2)
|  16:52    17    10:06 (2) |  17:45 |  18:34 |  20:25 |  21:13 |  21:48 |  21:43 |  20:57 |  19:50 |  18:43 |  16:47    26    09:43 (1) |  16:25    18    09:53 (2)

 16 |  08:30 09:49 (2) |  07:46 |  06:48 |  06:39 |  05:43 |  05:17 |  05:34 |  06:18 |  07:06 |  07:55 |  07:48 09:17 (1) |  08:29 09:36 (2)
|  16:54    17    10:06 (2) |  17:47 |  18:36 |  20:27 |  21:15 |  21:49 |  21:42 |  20:55 |  19:48 |  18:41 |  16:45    27    09:44 (1) |  16:25    17    09:53 (2)

 17 |  08:29 09:49 (1) |  07:44 |  06:45 |  06:37 |  05:42 |  05:17 |  05:35 |  06:19 |  07:08 |  07:56 |  07:49 09:18 (1) |  08:30 09:36 (2)
|  16:55    17    10:06 (2) |  17:49 |  18:38 |  20:29 |  21:16 |  21:49 |  21:41 |  20:53 |  19:46 |  18:39 |  16:44    26    09:44 (1) |  16:25    18    09:54 (2)

 18 |  08:28 09:48 (1) |  07:43 |  06:43 |  06:35 |  05:40 |  05:17 |  05:36 |  06:21 |  07:09 |  07:58 |  07:51 09:19 (1) |  08:30 09:36 (2)
|  16:57    17    10:05 (2) |  17:51 |  18:39 |  20:30 |  21:18 |  21:49 |  21:40 |  20:51 |  19:43 |  18:37 |  16:43    25    09:44 (1) |  16:26    17    09:53 (2)

 19 |  08:27 09:47 (1) |  07:41 |  06:41 |  06:32 |  05:39 |  05:17 |  05:38 |  06:23 |  07:11 |  08:00 |  07:53 09:18 (1) |  08:31 09:37 (2)
|  16:58    18    10:05 (2) |  17:53 |  18:41 |  20:32 |  21:19 |  21:50 |  21:39 |  20:49 |  19:41 |  18:35 |  16:41    25    09:43 (1) |  16:26    17    09:54 (2)

 20 |  08:26 09:47 (1) |  07:39 |  06:39 |  06:30 |  05:37 |  05:17 |  05:39 |  06:24 |  07:13 |  08:01 |  07:54 09:19 (1) |  08:32 09:38 (2)
|  17:00    18    10:05 (1) |  17:54 |  18:43 |  20:34 |  21:21 |  21:50 |  21:37 |  20:47 |  19:39 |  18:33 |  16:40    24    09:43 (1) |  16:26    17    09:55 (2)

 21 |  08:25 09:46 (1) |  07:37 |  06:36 |  06:28 |  05:36 |  05:17 |  05:40 |  06:26 |  07:14 |  08:03 |  07:56 09:20 (1) |  08:32 09:38 (2)
|  17:02    20    10:06 (1) |  17:56 |  18:44 |  20:35 |  21:22 |  21:50 |  21:36 |  20:45 |  19:37 |  18:31 |  16:39    23    09:43 (1) |  16:27    16    09:54 (2)

 22 |  08:24 09:45 (1) |  07:35 |  06:34 |  06:26 |  05:35 |  05:17 |  05:41 |  06:27 |  07:16 |  08:05 |  07:58 09:22 (1) |  08:33 09:39 (2)
|  17:03    22    10:07 (1) |  17:58 |  18:46 |  20:37 |  21:24 |  21:51 |  21:35 |  20:43 |  19:34 |  18:28 |  16:38    20    09:42 (1) |  16:27    17    10:44 (4)

 23 |  08:23 09:45 (1) |  07:33 |  06:32 |  06:24 |  05:34 |  05:17 |  05:43 |  06:29 |  07:17 |  08:06 |  07:59 09:23 (1) |  08:34 09:39 (2)
|  17:05    23    10:08 (1) |  18:00 |  18:48 |  20:39 |  21:25 |  21:51 |  21:34 |  20:41 |  19:32 |  18:26 |  16:37    19    09:42 (1) |  16:28    17    10:44 (4)

 24 |  08:22 09:45 (1) |  07:31 |  06:30 |  06:22 |  05:32 |  05:18 |  05:44 |  06:30 |  07:19 |  08:08 |  08:01 09:23 (1) |  08:34 09:40 (2)
|  17:06    24    10:09 (1) |  18:02 |  18:49 |  20:40 |  21:26 |  21:51 |  21:33 |  20:39 |  19:30 |  18:24 |  16:36    18    09:41 (1) |  16:28    16    09:56 (2)

 25 |  08:21 09:45 (1) |  07:29 |  06:27 |  06:20 |  05:31 |  05:18 |  05:45 |  06:32 |  07:20 |  07:10 |  08:02 09:25 (1) |  08:34 09:40 (2)
|  17:08    25    10:10 (1) |  18:03 |  18:51 |  20:42 |  21:28 |  21:51 |  21:31 |  20:36 |  19:27 |  17:23 |  16:35    17    09:42 (2) |  16:29    17    09:57 (2)

 26 |  08:20 09:44 (1) |  07:27 |  06:25 |  06:18 |  05:30 |  05:18 |  05:47 |  06:34 |  07:22 |  07:11 |  08:04 09:27 (1) |  08:35 09:40 (2)
|  17:10    26    10:10 (1) |  18:05 |  18:53 |  20:43 |  21:29 |  21:51 |  21:30 |  20:34 |  19:25 |  17:21 |  16:34    17    09:44 (2) |  16:29    17    09:57 (2)

 27 |  08:18 09:45 (1) |  07:25 |  06:23 |  06:16 |  05:29 |  05:19 |  05:48 |  06:35 |  07:24 |  07:13 |  08:05 09:28 (2) |  08:35 09:40 (2)
|  17:12    26    10:11 (1) |  18:07 |  18:54 |  20:45 |  21:30 |  21:51 |  21:29 |  20:32 |  19:23 |  17:19 |  16:33    16    09:44 (2) |  16:30    17    09:57 (2)

 28 |  08:17 09:44 (1) |  07:22 |  06:21 |  06:14 |  05:28 |  05:19 |  05:49 |  06:37 |  07:25 |  07:15 |  08:07 09:28 (2) |  08:35 09:41 (2)
|  17:13    27    10:11 (1) |  18:09 |  18:56 |  20:47 |  21:31 |  21:51 |  21:27 |  20:30 |  19:21 |  17:17 |  16:32    17    09:45 (2) |  16:31    18    09:59 (2)

 29 |  08:16 09:45 (1) |  |  07:18 |  06:12 |  05:27 |  05:19 |  05:51 |  06:38 |  07:27 |  07:17 |  08:08 09:29 (2) |  08:36 09:42 (2)
|  17:15    26    10:11 (1) |  |  19:58 |  20:48 |  21:33 |  21:51 |  21:26 |  20:28 |  19:18 |  17:15 |  16:31    18    09:47 (2) |  16:32    17    09:59 (2)

 30 |  08:14 09:44 (1) |  |  07:16 |  06:10 |  05:26 |  05:20 |  05:52 |  06:40 |  07:28 |  07:18 |  08:10 09:28 (2) |  08:36 09:42 (2)
|  17:17    27    10:11 (1) |  |  19:59 |  20:50 |  21:34 |  21:51 |  21:24 |  20:26 |  19:16 |  17:13 |  16:30    19    09:47 (2) |  16:32    18    10:00 (2)

 31 |  08:13 09:45 (1) |  |  07:14 |  |  05:25 |  |  05:54 |  06:41 |  |  07:20 |  |  08:36 09:42 (2)
|  17:19    27    10:12 (1) |  |  20:01 |  |  21:35 |  |  21:23 |  20:24 |  |  17:11 |  |  16:33    18    10:00 (2)

Sonnenscheinstunden |    262 |    278 |    366 |    413 |    480 |    494 |    498 |    453 |    382 |    334 |    270 |    248
astr.max.mögl.Beschattung |   640 |   170 | | | | | | | | |   577 |   560
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Schattenwurfgutachten für das geplante Repowering im Windpark Grevenbroich
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Bremerhavener Heerstraße 10 
DE-28717 Bremen
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Berechnet:

27.05.2015 09:23/3.0.578

SHADOW - Kalender
Berechnung: ZusatzbelastungSchattenrezeptor: Q - IO 17
Voraussetzungen für Berechnung des Schattenwurfs
Referenzjahr für Kalender 2015
Die dargestellten Zeiten sind die astronomisch maximal mögliche Beschattungsdauer, berechnet unter folgenden Annahmen:
   Die Sonne scheint täglich von Sonnenauf- bis -untergang
   Die Rotorfläche steht immer senkrecht zur Sonneneinfallsrichtung 
   Die Windenergieanlage/n ist/ sind immer in Betrieb

Tabellen-Layout: Die Daten für jeden Tag sind in folgender Matrix wiedergegeben (Sommerzeit wie Bezugsjahr) :

Tag im Monat Sonnenaufgang    (SS:MM) Zeitpunkt (SS:MM) Schattenanfang (WEA mit erstem Schatten)
Sonnenuntergang (SS:MM) Minuten mit Schatten Zeitpunkt (SS:MM) Schattenende (WEA mit letztem Schatten)

| Januar | Februar | März | April | Mai | Juni | Juli | August | September| Oktober | November | Dezember
            

  1 |  08:36 10:13 (2) |  08:12 10:33 (1) |  07:20 |  07:12 |  06:09 |  05:24 |  05:21 |  05:55 |  06:43 |  07:30 |  07:22 |  08:11 10:03 (1)
|  16:35    28    10:41 (1) |  17:20    15    10:48 (1) |  18:10 |  20:02 |  20:52 |  21:36 |  21:51 |  21:21 |  20:21 |  19:14 |  17:09 |  16:30    29    10:32 (1)

  2 |  08:36 10:13 (2) |  08:10 10:36 (1) |  07:18 |  07:09 |  06:07 |  05:23 |  05:21 |  05:57 |  06:44 |  07:32 |  07:23 |  08:13 10:03 (1)
|  16:36    28    10:41 (1) |  17:22    10    10:46 (1) |  18:12 |  20:04 |  20:53 |  21:37 |  21:50 |  21:20 |  20:19 |  19:12 |  17:07 |  16:29    28    10:31 (1)

  3 |  08:36 10:13 (2) |  08:09 |  07:16 |  07:07 |  06:05 |  05:23 |  05:22 |  05:58 |  06:46 |  07:33 |  07:25 |  08:14 10:04 (1)
|  16:37    29    10:42 (1) |  17:24 |  18:14 |  20:06 |  20:55 |  21:38 |  21:50 |  21:18 |  20:17 |  19:09 |  17:06 |  16:28    28    10:32 (1)

  4 |  08:36 10:14 (2) |  08:07 |  07:14 |  07:05 |  06:03 |  05:22 |  05:23 |  06:00 |  06:48 |  07:35 |  07:27 |  08:15 10:04 (2)
|  16:38    30    10:44 (1) |  17:26 |  18:15 |  20:07 |  20:56 |  21:39 |  21:50 |  21:16 |  20:15 |  19:07 |  17:04 |  16:28    28    10:32 (1)

  5 |  08:35 10:16 (2) |  08:05 |  07:12 |  07:03 |  06:01 |  05:21 |  05:23 |  06:01 |  06:49 |  07:36 |  07:29 |  08:17 10:03 (2)
|  16:39    29    10:45 (1) |  17:27 |  18:17 |  20:09 |  20:58 |  21:40 |  21:49 |  21:15 |  20:13 |  19:05 |  17:02 |  16:27    28    10:31 (1)

  6 |  08:35 10:16 (2) |  08:04 |  07:10 |  07:01 |  05:59 |  05:21 |  05:24 |  06:03 |  06:51 |  07:38 |  07:30 |  08:18 10:03 (2)
|  16:40    29    10:45 (1) |  17:29 |  18:19 |  20:11 |  21:00 |  21:41 |  21:49 |  21:13 |  20:10 |  19:03 |  17:00 |  16:27    29    10:32 (1)

  7 |  08:35 10:17 (2) |  08:02 |  07:07 |  06:58 |  05:58 |  05:20 |  05:25 |  06:04 |  06:52 |  07:40 |  07:32 |  08:19 10:03 (2)
|  16:41    29    10:46 (1) |  17:31 |  18:21 |  20:12 |  21:01 |  21:42 |  21:48 |  21:11 |  20:08 |  19:00 |  16:59 |  16:26    29    10:32 (1)

  8 |  08:35 10:18 (2) |  08:01 |  07:05 |  06:56 |  05:56 |  05:19 |  05:26 |  06:06 |  06:54 |  07:41 |  07:34 |  08:21 10:02 (2)
|  16:42    29    10:47 (1) |  17:33 |  18:22 |  20:14 |  21:03 |  21:43 |  21:48 |  21:09 |  20:06 |  18:58 |  16:57 |  16:26    29    10:31 (1)

  9 |  08:34 10:20 (2) |  07:59 |  07:03 |  06:54 |  05:54 |  05:19 |  05:27 |  06:07 |  06:55 |  07:43 |  07:36 |  08:22 10:03 (2)
|  16:44    28    10:48 (1) |  17:35 |  18:24 |  20:16 |  21:04 |  21:44 |  21:47 |  21:08 |  20:04 |  18:56 |  16:56 |  16:26    29    10:32 (1)

 10 |  08:34 10:21 (1) |  07:57 |  07:01 |  06:52 |  05:53 |  05:18 |  05:28 |  06:09 |  06:57 |  07:45 |  07:37 10:08 (1) |  08:23 10:03 (2)
|  16:45    27    10:48 (1) |  17:36 |  18:26 |  20:17 |  21:06 |  21:45 |  21:47 |  21:06 |  20:01 |  18:54 |  16:54     7    10:15 (1) |  16:26    29    10:32 (1)

 11 |  08:33 10:21 (1) |  07:55 |  06:59 |  06:50 |  05:51 |  05:18 |  05:29 |  06:10 |  06:58 |  07:46 |  07:39 10:05 (1) |  08:24 10:03 (2)
|  16:46    28    10:49 (1) |  17:38 |  18:27 |  20:19 |  21:07 |  21:45 |  21:46 |  21:04 |  19:59 |  18:52 |  16:52    14    10:19 (1) |  16:25    29    10:32 (1)

 12 |  08:33 10:22 (1) |  07:54 |  06:57 |  06:47 |  05:49 |  05:18 |  05:30 |  06:12 |  07:00 |  07:48 |  07:41 10:02 (1) |  08:25 10:03 (2)
|  16:48    28    10:50 (1) |  17:40 |  18:29 |  20:21 |  21:09 |  21:46 |  21:45 |  21:02 |  19:57 |  18:49 |  16:51    18    10:20 (1) |  16:25    29    10:32 (1)

 13 |  08:32 10:22 (1) |  07:52 |  06:54 |  06:45 |  05:48 |  05:17 |  05:31 |  06:13 |  07:02 |  07:49 |  07:43 10:01 (1) |  08:26 10:03 (2)
|  16:49    29    10:51 (1) |  17:42 |  18:31 |  20:22 |  21:10 |  21:47 |  21:44 |  21:00 |  19:55 |  18:47 |  16:49    21    10:22 (1) |  16:25    29    10:32 (1)

 14 |  08:31 10:21 (1) |  07:50 |  06:52 |  06:43 |  05:46 |  05:17 |  05:32 |  06:15 |  07:03 |  07:51 |  07:44 10:00 (1) |  08:27 10:04 (2)
|  16:51    30    10:51 (1) |  17:44 |  18:33 |  20:24 |  21:12 |  21:47 |  21:43 |  20:58 |  19:52 |  18:45 |  16:48    24    10:24 (1) |  16:25    28    10:32 (1)

 15 |  08:31 10:22 (1) |  07:48 |  06:50 |  06:41 |  05:45 |  05:17 |  05:33 |  06:16 |  07:05 |  07:53 |  07:46 10:00 (1) |  08:28 10:04 (2)
|  16:52    29    10:51 (1) |  17:45 |  18:34 |  20:25 |  21:13 |  21:48 |  21:43 |  20:57 |  19:50 |  18:43 |  16:47    25    10:25 (1) |  16:25    28    10:32 (1)

 16 |  08:30 10:22 (1) |  07:46 |  06:48 |  06:39 |  05:43 |  05:17 |  05:34 |  06:18 |  07:06 |  07:54 |  07:48 10:00 (1) |  08:29 10:05 (2)
|  16:54    30    10:52 (1) |  17:47 |  18:36 |  20:27 |  21:15 |  21:49 |  21:42 |  20:55 |  19:48 |  18:41 |  16:45    26    10:26 (1) |  16:25    28    10:33 (1)

 17 |  08:29 10:22 (1) |  07:44 |  06:45 |  06:37 |  05:42 |  05:17 |  05:35 |  06:19 |  07:08 |  07:56 |  07:49 09:59 (1) |  08:30 10:05 (2)
|  16:55    30    10:52 (1) |  17:49 |  18:38 |  20:29 |  21:16 |  21:49 |  21:41 |  20:53 |  19:46 |  18:39 |  16:44    28    10:27 (1) |  16:25    28    10:33 (1)

 18 |  08:28 10:22 (1) |  07:43 |  06:43 |  06:35 |  05:40 |  05:17 |  05:36 |  06:21 |  07:09 |  07:58 |  07:51 09:59 (1) |  08:30 10:05 (2)
|  16:57    31    10:53 (1) |  17:51 |  18:39 |  20:30 |  21:18 |  21:49 |  21:40 |  20:51 |  19:43 |  18:37 |  16:43    29    10:28 (1) |  16:26    27    10:32 (1)

 19 |  08:27 10:22 (1) |  07:41 |  06:41 |  06:32 |  05:39 |  05:17 |  05:38 |  06:23 |  07:11 |  08:00 |  07:53 09:58 (1) |  08:31 10:05 (2)
|  16:58    31    10:53 (1) |  17:53 |  18:41 |  20:32 |  21:19 |  21:50 |  21:39 |  20:49 |  19:41 |  18:35 |  16:41    30    10:28 (1) |  16:26    28    10:33 (1)

 20 |  08:26 10:23 (1) |  07:39 |  06:39 |  06:30 |  05:37 |  05:17 |  05:39 |  06:24 |  07:13 |  08:01 |  07:54 09:58 (1) |  08:32 10:06 (2)
|  17:00    31    10:54 (1) |  17:54 |  18:43 |  20:34 |  21:21 |  21:50 |  21:37 |  20:47 |  19:39 |  18:33 |  16:40    30    10:28 (1) |  16:26    28    10:34 (1)

 21 |  08:25 10:23 (1) |  07:37 |  06:36 |  06:28 |  05:36 |  05:17 |  05:40 |  06:26 |  07:14 |  08:03 |  07:56 09:59 (1) |  08:32 10:06 (2)
|  17:01    31    10:54 (1) |  17:56 |  18:44 |  20:35 |  21:22 |  21:50 |  21:36 |  20:45 |  19:37 |  18:31 |  16:39    30    10:29 (1) |  16:27    27    10:33 (1)

 22 |  08:24 10:23 (1) |  07:35 |  06:34 |  06:26 |  05:35 |  05:17 |  05:41 |  06:27 |  07:16 |  08:05 |  07:58 09:59 (1) |  08:33 10:07 (2)
|  17:03    31    10:54 (1) |  17:58 |  18:46 |  20:37 |  21:24 |  21:51 |  21:35 |  20:43 |  19:34 |  18:28 |  16:38    31    10:30 (1) |  16:27    27    10:34 (1)

 23 |  08:23 10:24 (1) |  07:33 |  06:32 |  06:24 |  05:34 |  05:17 |  05:43 |  06:29 |  07:17 |  08:06 |  07:59 09:59 (1) |  08:34 10:07 (2)
|  17:05    30    10:54 (1) |  18:00 |  18:48 |  20:39 |  21:25 |  21:51 |  21:34 |  20:41 |  19:32 |  18:26 |  16:37    30    10:29 (1) |  16:28    27    10:34 (1)

 24 |  08:22 10:24 (1) |  07:31 |  06:30 |  06:22 |  05:32 |  05:17 |  05:44 |  06:30 |  07:19 |  08:08 |  08:01 09:59 (1) |  08:34 10:08 (2)
|  17:06    30    10:54 (1) |  18:02 |  18:49 |  20:40 |  21:26 |  21:51 |  21:33 |  20:39 |  19:30 |  18:24 |  16:36    31    10:30 (1) |  16:28    27    10:35 (1)

 25 |  08:21 10:25 (1) |  07:29 |  06:27 |  06:20 |  05:31 |  05:18 |  05:45 |  06:32 |  07:20 |  07:10 |  08:02 10:00 (1) |  08:34 10:08 (2)
|  17:08    29    10:54 (1) |  18:03 |  18:51 |  20:42 |  21:28 |  21:51 |  21:31 |  20:36 |  19:27 |  17:22 |  16:35    31    10:31 (1) |  16:29    28    10:36 (1)

 26 |  08:20 10:25 (1) |  07:27 |  06:25 |  06:18 |  05:30 |  05:18 |  05:47 |  06:33 |  07:22 |  07:11 |  08:04 10:00 (1) |  08:35 10:09 (2)
|  17:10    29    10:54 (1) |  18:05 |  18:53 |  20:43 |  21:29 |  21:51 |  21:30 |  20:34 |  19:25 |  17:21 |  16:34    31    10:31 (1) |  16:29    27    10:36 (1)

 27 |  08:18 10:27 (1) |  07:25 |  06:23 |  06:16 |  05:29 |  05:19 |  05:48 |  06:35 |  07:24 |  07:13 |  08:05 10:00 (1) |  08:35 10:09 (2)
|  17:12    27    10:54 (1) |  18:07 |  18:54 |  20:45 |  21:30 |  21:51 |  21:29 |  20:32 |  19:23 |  17:19 |  16:33    31    10:31 (1) |  16:30    27    10:36 (1)

 28 |  08:17 10:27 (1) |  07:22 |  06:21 |  06:14 |  05:28 |  05:19 |  05:49 |  06:37 |  07:25 |  07:15 |  08:07 10:01 (1) |  08:35 10:10 (2)
|  17:13    26    10:53 (1) |  18:09 |  18:56 |  20:47 |  21:31 |  21:51 |  21:27 |  20:30 |  19:21 |  17:17 |  16:32    30    10:31 (1) |  16:31    28    10:38 (1)

 29 |  08:16 10:28 (1) |  |  07:18 |  06:12 |  05:27 |  05:19 |  05:51 |  06:38 |  07:27 |  07:17 |  08:08 10:01 (1) |  08:36 10:11 (2)
|  17:15    24    10:52 (1) |  |  19:58 |  20:48 |  21:33 |  21:51 |  21:26 |  20:28 |  19:18 |  17:15 |  16:31    30    10:31 (1) |  16:32    28    10:39 (1)

 30 |  08:14 10:29 (1) |  |  07:16 |  06:10 |  05:26 |  05:20 |  05:52 |  06:40 |  07:28 |  07:18 |  08:10 10:02 (1) |  08:36 10:11 (2)
|  17:17    22    10:51 (1) |  |  19:59 |  20:50 |  21:34 |  21:51 |  21:24 |  20:26 |  19:16 |  17:13 |  16:30    29    10:31 (1) |  16:32    28    10:39 (1)

 31 |  08:13 10:31 (1) |  |  07:14 |  |  05:25 |  |  05:54 |  06:41 |  |  07:20 |  |  08:36 10:12 (2)
|  17:19    19    10:50 (1) |  |  20:01 |  |  21:35 |  |  21:23 |  20:24 |  |  17:11 |  |  16:33    28    10:40 (1)

Sonnenscheinstunden |    262 |    278 |    366 |    413 |    480 |    494 |    498 |    453 |    382 |    334 |    270 |    248
astr.max.mögl.Beschattung |   881 |    25 | | | | | | | | |   556 |   870
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Projekt:

13-127-GK-02
Beschreibung:

Schattenwurfgutachten für das geplante Repowering im Windpark Grevenbroich
Lizenzierter Anwender:

T&H I ngenieure GmbH 
Bremerhavener Heerstraße 10 
DE-28717 Bremen
+ 49 (0) 421 6989 9314
info@th-ingenieure.de
Berechnet:

27.05.2015 09:23/3.0.578

SHADOW - Kalender
Berechnung: ZusatzbelastungSchattenrezeptor: R - IO 18
Voraussetzungen für Berechnung des Schattenwurfs
Referenzjahr für Kalender 2015
Die dargestellten Zeiten sind die astronomisch maximal mögliche Beschattungsdauer, berechnet unter folgenden Annahmen:
   Die Sonne scheint täglich von Sonnenauf- bis -untergang
   Die Rotorfläche steht immer senkrecht zur Sonneneinfallsrichtung 
   Die Windenergieanlage/n ist/ sind immer in Betrieb

Tabellen-Layout: Die Daten für jeden Tag sind in folgender Matrix wiedergegeben (Sommerzeit wie Bezugsjahr) :

Tag im Monat Sonnenaufgang    (SS:MM) Zeitpunkt (SS:MM) Schattenanfang (WEA mit erstem Schatten)
Sonnenuntergang (SS:MM) Minuten mit Schatten Zeitpunkt (SS:MM) Schattenende (WEA mit letztem Schatten)

| Januar | Februar | März | April | Mai | Juni
      

  1 |  08:36 10:03 (4) |  08:12 09:16 (1) |  07:20 |  07:12 |  06:09 |  05:24
|  16:35    19    10:22 (4) |  17:20    20    09:36 (1) |  18:10 |  20:02 |  20:52 |  21:36

  2 |  08:36 10:03 (4) |  08:10 09:16 (1) |  07:18 |  07:09 |  06:07 |  05:23
|  16:36    19    10:22 (4) |  17:22    21    09:37 (1) |  18:12 |  20:04 |  20:53 |  21:37

  3 |  08:36 10:04 (4) |  08:09 09:16 (1) |  07:16 |  07:07 |  06:05 |  05:23
|  16:37    18    10:22 (4) |  17:24    21    09:37 (1) |  18:14 |  20:06 |  20:55 |  21:38

  4 |  08:36 10:05 (4) |  08:07 09:15 (1) |  07:14 |  07:05 |  06:03 |  05:22
|  16:38    17    10:22 (4) |  17:26    22    09:37 (1) |  18:16 |  20:07 |  20:56 |  21:39

  5 |  08:35 10:06 (4) |  08:05 09:16 (1) |  07:12 |  07:03 |  06:01 |  05:21
|  16:39    17    10:23 (4) |  17:27    22    09:38 (1) |  18:17 |  20:09 |  20:58 |  21:40

  6 |  08:35 10:06 (4) |  08:04 09:16 (1) |  07:10 |  07:01 |  05:59 |  05:21
|  16:40    16    10:22 (4) |  17:29    22    09:38 (1) |  18:19 |  20:11 |  21:00 |  21:41

  7 |  08:35 10:07 (4) |  08:02 09:16 (1) |  07:08 |  06:58 |  05:58 |  05:20
|  16:41    16    10:23 (4) |  17:31    22    09:38 (1) |  18:21 |  20:12 |  21:01 |  21:42

  8 |  08:35 10:08 (4) |  08:01 09:16 (1) |  07:05 |  06:56 |  05:56 |  05:19
|  16:42    14    10:22 (4) |  17:33    22    09:38 (1) |  18:22 |  20:14 |  21:03 |  21:43

  9 |  08:34 09:28 (2) |  07:59 09:17 (1) |  07:03 |  06:54 |  05:54 |  05:19
|  16:44    19    10:23 (4) |  17:35    21    09:38 (1) |  18:24 |  20:16 |  21:04 |  21:44

 10 |  08:34 09:26 (2) |  07:57 09:18 (1) |  07:01 |  06:52 |  05:53 |  05:18
|  16:45    21    10:22 (4) |  17:36    19    09:37 (1) |  18:26 |  20:17 |  21:06 |  21:45

 11 |  08:33 09:25 (2) |  07:55 09:18 (1) |  06:59 |  06:50 |  05:51 |  05:18
|  16:46    21    10:21 (4) |  17:38    18    09:36 (1) |  18:28 |  20:19 |  21:07 |  21:45

 12 |  08:33 09:26 (2) |  07:54 09:19 (1) |  06:57 |  06:47 |  05:49 |  05:18
|  16:48    18    10:20 (4) |  17:40    16    09:35 (1) |  18:29 |  20:21 |  21:09 |  21:46

 13 |  08:32 09:25 (2) |  07:52 09:21 (1) |  06:54 |  06:45 |  05:48 |  05:17
|  16:49    13    09:38 (2) |  17:42    12    09:33 (1) |  18:31 |  20:22 |  21:10 |  21:47

 14 |  08:31 09:25 (2) |  07:50 09:24 (1) |  06:52 |  06:43 |  05:46 |  05:17
|  16:51    14    09:39 (2) |  17:44     5    09:29 (1) |  18:33 |  20:24 |  21:12 |  21:47

 15 |  08:31 09:25 (2) |  07:48 |  06:50 |  06:41 |  05:45 |  05:17
|  16:52    15    09:40 (2) |  17:45 |  18:34 |  20:25 |  21:14 |  21:48

 16 |  08:30 09:25 (2) |  07:46 |  06:48 |  06:39 |  05:43 |  05:17
|  16:54    16    09:41 (2) |  17:47 |  18:36 |  20:27 |  21:15 |  21:49

 17 |  08:29 09:25 (2) |  07:44 |  06:45 |  06:37 |  05:42 |  05:17
|  16:55    16    09:41 (2) |  17:49 |  18:38 |  20:29 |  21:16 |  21:49

 18 |  08:28 09:25 (2) |  07:43 |  06:43 |  06:35 |  05:40 |  05:17
|  16:57    17    09:42 (2) |  17:51 |  18:39 |  20:30 |  21:18 |  21:49

 19 |  08:27 09:25 (2) |  07:41 |  06:41 |  06:32 |  05:39 |  05:17
|  16:58    17    09:42 (2) |  17:53 |  18:41 |  20:32 |  21:19 |  21:50

 20 |  08:26 09:25 (2) |  07:39 |  06:39 |  06:30 |  05:37 |  05:17
|  17:00    18    09:43 (2) |  17:54 |  18:43 |  20:34 |  21:21 |  21:50

 21 |  08:25 09:26 (2) |  07:37 |  06:36 |  06:28 |  05:36 |  05:17
|  17:02    17    09:43 (2) |  17:56 |  18:44 |  20:35 |  21:22 |  21:51

 22 |  08:24 09:26 (2) |  07:35 |  06:34 |  06:26 |  05:35 |  05:17
|  17:03    17    09:43 (2) |  17:58 |  18:46 |  20:37 |  21:24 |  21:51

 23 |  08:23 09:26 (2) |  07:33 |  06:32 |  06:24 |  05:34 |  05:17
|  17:05    17    09:43 (2) |  18:00 |  18:48 |  20:39 |  21:25 |  21:51

 24 |  08:22 09:27 (2) |  07:31 |  06:30 |  06:22 |  05:32 |  05:18
|  17:06    16    09:43 (2) |  18:02 |  18:49 |  20:40 |  21:26 |  21:51

 25 |  08:21 09:29 (2) |  07:29 |  06:27 |  06:20 |  05:31 |  05:18
|  17:08    14    09:43 (2) |  18:03 |  18:51 |  20:42 |  21:28 |  21:51

 26 |  08:20 09:29 (2) |  07:27 |  06:25 |  06:18 |  05:30 |  05:18
|  17:10    13    09:42 (2) |  18:05 |  18:53 |  20:44 |  21:29 |  21:51

 27 |  08:18 09:31 (2) |  07:25 |  06:23 |  06:16 |  05:29 |  05:19
|  17:12    10    09:41 (2) |  18:07 |  18:54 |  20:45 |  21:30 |  21:51

 28 |  08:17 09:21 (1) |  07:22 |  06:21 |  06:14 |  05:28 |  05:19
|  17:13    14    09:38 (2) |  18:09 |  18:56 |  20:47 |  21:31 |  21:51

 29 |  08:16 09:19 (1) |  |  07:18 |  06:12 |  05:27 |  05:19
|  17:15    13    09:32 (1) |  |  19:58 |  20:48 |  21:33 |  21:51

 30 |  08:14 09:18 (1) |  |  07:16 |  06:10 |  05:26 |  05:20
|  17:17    15    09:33 (1) |  |  19:59 |  20:50 |  21:34 |  21:51

 31 |  08:13 09:17 (1) |  |  07:14 |  |  05:25 |  
|  17:19    18    09:35 (1) |  |  20:01 |  |  21:35 |  

Sonnenscheinstunden |    262 |    278 |    366 |    413 |    480 |    494
astr.max.mögl.Beschattung |   505 |   263 | | | |
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Projekt:

13-127-GK-02
Beschreibung:

Schattenwurfgutachten für das geplante Repowering im Windpark Grevenbroich
Lizenzierter Anwender:

T&H I ngenieure GmbH 
Bremerhavener Heerstraße 10 
DE-28717 Bremen
+ 49 (0) 421 6989 9314
info@th-ingenieure.de
Berechnet:

27.05.2015 09:23/3.0.578

SHADOW - Kalender
Berechnung: ZusatzbelastungSchattenrezeptor: R - IO 18
Voraussetzungen für Berechnung des Schattenwurfs
Referenzjahr für Kalender 2015
Die dargestellten Zeiten sind die astronomisch maximal mögliche Beschattungsdauer, berechnet unter folgenden Annahmen:
   Die Sonne scheint täglich von Sonnenauf- bis -untergang
   Die Rotorfläche steht immer senkrecht zur Sonneneinfallsrichtung 
   Die Windenergieanlage/n ist/ sind immer in Betrieb

Tabellen-Layout: Die Daten für jeden Tag sind in folgender Matrix wiedergegeben (Sommerzeit wie Bezugsjahr) :

Tag im Monat Sonnenaufgang    (SS:MM) Zeitpunkt (SS:MM) Schattenanfang (WEA mit erstem Schatten)
Sonnenuntergang (SS:MM) Minuten mit Schatten Zeitpunkt (SS:MM) Schattenende (WEA mit letztem Schatten)

| Juli | August | September| Oktober | November | Dezember
      

  1 |  05:21 |  05:55 |  06:43 |  07:30 |  07:22 08:48 (1) |  08:11 09:07 (2)
|  21:51 |  21:21 |  20:21 |  19:14 |  17:09    17    09:05 (1) |  16:30    16    10:00 (4)

  2 |  05:21 |  05:57 |  06:44 |  07:32 |  07:24 08:47 (1) |  08:13 09:08 (2)
|  21:50 |  21:20 |  20:19 |  19:12 |  17:07    20    09:07 (1) |  16:29    19    10:03 (4)

  3 |  05:22 |  05:58 |  06:46 |  07:33 |  07:25 08:47 (1) |  08:14 09:09 (2)
|  21:50 |  21:18 |  20:17 |  19:09 |  17:06    20    09:07 (1) |  16:28    21    10:05 (4)

  4 |  05:23 |  06:00 |  06:48 |  07:35 |  07:27 08:45 (1) |  08:15 09:10 (2)
|  21:50 |  21:16 |  20:15 |  19:07 |  17:04    22    09:07 (1) |  16:28    21    10:06 (4)

  5 |  05:23 |  06:01 |  06:49 |  07:36 |  07:29 08:45 (1) |  08:17 09:12 (2)
|  21:49 |  21:15 |  20:13 |  19:05 |  17:02    23    09:08 (1) |  16:27    17    10:06 (4)

  6 |  05:24 |  06:03 |  06:51 |  07:38 |  07:30 08:45 (1) |  08:18 09:53 (4)
|  21:49 |  21:13 |  20:10 |  19:03 |  17:01    23    09:08 (1) |  16:27    15    10:08 (4)

  7 |  05:25 |  06:04 |  06:52 |  07:40 |  07:32 08:45 (1) |  08:19 09:53 (4)
|  21:48 |  21:11 |  20:08 |  19:00 |  16:59    23    09:08 (1) |  16:26    16    10:09 (4)

  8 |  05:26 |  06:06 |  06:54 |  07:41 |  07:34 08:46 (1) |  08:21 09:52 (4)
|  21:48 |  21:10 |  20:06 |  18:58 |  16:57    22    09:08 (1) |  16:26    17    10:09 (4)

  9 |  05:27 |  06:07 |  06:55 |  07:43 |  07:36 08:46 (1) |  08:22 09:53 (4)
|  21:47 |  21:08 |  20:04 |  18:56 |  16:56    22    09:08 (1) |  16:26    18    10:11 (4)

 10 |  05:28 |  06:09 |  06:57 |  07:45 |  07:37 08:47 (1) |  08:23 09:53 (4)
|  21:47 |  21:06 |  20:01 |  18:54 |  16:54    21    09:08 (1) |  16:26    18    10:11 (4)

 11 |  05:29 |  06:10 |  06:59 |  07:46 |  07:39 08:48 (1) |  08:24 09:53 (4)
|  21:46 |  21:04 |  19:59 |  18:52 |  16:52    20    09:08 (1) |  16:25    19    10:12 (4)

 12 |  05:30 |  06:12 |  07:00 |  07:48 |  07:41 08:48 (1) |  08:25 09:54 (4)
|  21:45 |  21:02 |  19:57 |  18:49 |  16:51    18    09:06 (1) |  16:25    18    10:12 (4)

 13 |  05:31 |  06:13 |  07:02 |  07:50 |  07:43 08:49 (1) |  08:26 09:54 (4)
|  21:44 |  21:00 |  19:55 |  18:47 |  16:49    16    09:05 (1) |  16:25    19    10:13 (4)

 14 |  05:32 |  06:15 |  07:03 |  07:51 |  07:44 08:50 (1) |  08:27 09:54 (4)
|  21:43 |  20:59 |  19:52 |  18:45 |  16:48    15    09:05 (1) |  16:25    20    10:14 (4)

 15 |  05:33 |  06:16 |  07:05 |  07:53 |  07:46 08:53 (1) |  08:28 09:55 (4)
|  21:43 |  20:57 |  19:50 |  18:43 |  16:47    12    09:09 (2) |  16:25    19    10:14 (4)

 16 |  05:34 |  06:18 |  07:06 |  07:55 |  07:48 08:56 (1) |  08:29 09:55 (4)
|  21:42 |  20:55 |  19:48 |  18:41 |  16:45    14    09:13 (2) |  16:25    20    10:15 (4)

 17 |  05:35 |  06:19 |  07:08 |  07:56 |  07:49 09:03 (2) |  08:30 09:56 (4)
|  21:41 |  20:53 |  19:46 |  18:39 |  16:44    12    09:15 (2) |  16:26    20    10:16 (4)

 18 |  05:36 |  06:21 |  07:09 |  07:58 |  07:51 09:03 (2) |  08:30 09:55 (4)
|  21:40 |  20:51 |  19:43 |  18:37 |  16:43    13    09:16 (2) |  16:26    20    10:15 (4)

 19 |  05:38 |  06:23 |  07:11 |  08:00 |  07:53 09:01 (2) |  08:31 09:56 (4)
|  21:39 |  20:49 |  19:41 |  18:35 |  16:41    15    09:16 (2) |  16:26    20    10:16 (4)

 20 |  05:39 |  06:24 |  07:13 |  08:01 |  07:54 09:01 (2) |  08:32 09:57 (4)
|  21:37 |  20:47 |  19:39 |  18:33 |  16:40    16    09:17 (2) |  16:26    20    10:17 (4)

 21 |  05:40 |  06:26 |  07:14 |  08:03 |  07:56 09:01 (2) |  08:32 09:57 (4)
|  21:36 |  20:45 |  19:37 |  18:31 |  16:39    17    09:18 (2) |  16:27    20    10:17 (4)

 22 |  05:41 |  06:27 |  07:16 |  08:05 |  07:58 09:02 (2) |  08:33 09:58 (4)
|  21:35 |  20:43 |  19:34 |  18:29 |  16:38    17    09:19 (2) |  16:27    20    10:18 (4)

 23 |  05:43 |  06:29 |  07:17 |  08:06 |  07:59 09:02 (2) |  08:34 09:58 (4)
|  21:34 |  20:41 |  19:32 |  18:26 |  16:37    17    09:19 (2) |  16:28    20    10:18 (4)

 24 |  05:44 |  06:30 |  07:19 |  08:08 |  08:01 09:02 (2) |  08:34 09:59 (4)
|  21:33 |  20:39 |  19:30 |  18:25 |  16:36    17    09:19 (2) |  16:28    20    10:19 (4)

 25 |  05:45 |  06:32 |  07:20 |  07:10 |  08:02 09:02 (2) |  08:34 09:59 (4)
|  21:31 |  20:36 |  19:27 |  17:23 |  16:35    18    09:20 (2) |  16:29    20    10:19 (4)

 26 |  05:47 |  06:34 |  07:22 |  07:11 |  08:04 09:03 (2) |  08:35 09:59 (4)
|  21:30 |  20:34 |  19:25 |  17:21 |  16:34    17    09:20 (2) |  16:29    20    10:19 (4)

 27 |  05:48 |  06:35 |  07:24 |  07:13 |  08:05 09:03 (2) |  08:35 09:59 (4)
|  21:29 |  20:32 |  19:23 |  17:19 |  16:33    16    09:19 (2) |  16:30    20    10:19 (4)

 28 |  05:49 |  06:37 |  07:25 |  07:15 |  08:07 09:04 (2) |  08:35 10:01 (4)
|  21:27 |  20:30 |  19:21 |  17:17 |  16:32    16    09:20 (2) |  16:31    20    10:21 (4)

 29 |  05:51 |  06:38 |  07:27 |  07:17 |  08:08 09:05 (2) |  08:36 10:01 (4)
|  21:26 |  20:28 |  19:18 |  17:15 |  16:31    15    09:20 (2) |  16:32    20    10:21 (4)

 30 |  05:52 |  06:40 |  07:28 |  07:18 08:51 (1) |  08:10 09:06 (2) |  08:36 10:02 (4)
|  21:24 |  20:26 |  19:16 |  17:13    11    09:02 (1) |  16:30    13    09:19 (2) |  16:32    19    10:21 (4)

 31 |  05:54 |  06:41 |  |  07:20 08:49 (1) |  |  08:36 10:02 (4)
|  21:23 |  20:24 |  |  17:11    15    09:04 (1) |  |  16:33    20    10:22 (4)

Sonnenscheinstunden |    498 |    453 |    382 |    334 |    270 |    248
astr.max.mögl.Beschattung | | | |    26 |   527 |   592
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Projekt:

13-127-GK-02
Beschreibung:

Schattenwurfgutachten für das geplante Repowering im Windpark Grevenbroich
Lizenzierter Anwender:

T&H I ngenieure GmbH 
Bremerhavener Heerstraße 10 
DE-28717 Bremen
+ 49 (0) 421 6989 9314
info@th-ingenieure.de
Berechnet:

27.05.2015 09:23/3.0.578

SHADOW - Kalender
Berechnung: ZusatzbelastungSchattenrezeptor: S - IO 19
Voraussetzungen für Berechnung des Schattenwurfs
Referenzjahr für Kalender 2015
Die dargestellten Zeiten sind die astronomisch maximal mögliche Beschattungsdauer, berechnet unter folgenden Annahmen:
   Die Sonne scheint täglich von Sonnenauf- bis -untergang
   Die Rotorfläche steht immer senkrecht zur Sonneneinfallsrichtung 
   Die Windenergieanlage/n ist/ sind immer in Betrieb

Tabellen-Layout: Die Daten für jeden Tag sind in folgender Matrix wiedergegeben (Sommerzeit wie Bezugsjahr) :

Tag im Monat Sonnenaufgang    (SS:MM) Zeitpunkt (SS:MM) Schattenanfang (WEA mit erstem Schatten)
Sonnenuntergang (SS:MM) Minuten mit Schatten Zeitpunkt (SS:MM) Schattenende (WEA mit letztem Schatten)

| Januar | Februar | März | April | Mai | Juni
      

  1 |  08:36 10:42 (5) |  08:12 09:28 (4) |  07:20 |  07:12 |  06:09 |  05:24
|  16:35    31    11:13 (5) |  17:20    26    09:54 (4) |  18:10 |  20:02 |  20:52 |  21:36

  2 |  08:36 10:41 (5) |  08:10 09:29 (4) |  07:18 |  07:09 |  06:07 |  05:23
|  16:36    32    11:13 (5) |  17:22    26    09:55 (4) |  18:12 |  20:04 |  20:53 |  21:37

  3 |  08:36 10:42 (5) |  08:09 09:29 (4) |  07:16 08:23 (1) |  07:07 |  06:05 |  05:23
|  16:37    32    11:14 (5) |  17:24    25    09:54 (4) |  18:14    12    08:35 (1) |  20:06 |  20:55 |  21:38

  4 |  08:36 10:43 (5) |  08:07 09:29 (4) |  07:14 08:20 (1) |  07:05 |  06:03 |  05:22
|  16:38    32    11:15 (5) |  17:26    25    09:54 (4) |  18:16    17    08:37 (1) |  20:07 |  20:56 |  21:39

  5 |  08:35 10:44 (5) |  08:05 09:30 (4) |  07:12 08:18 (1) |  07:03 |  06:01 |  05:21
|  16:39    31    11:15 (5) |  17:27    25    09:55 (4) |  18:17    20    08:38 (1) |  20:09 |  20:58 |  21:40

  6 |  08:35 10:43 (5) |  08:04 09:30 (4) |  07:10 08:16 (1) |  07:01 |  05:59 |  05:21
|  16:40    32    11:15 (5) |  17:29    24    09:54 (4) |  18:19    23    08:39 (1) |  20:11 |  21:00 |  21:41

  7 |  08:35 10:44 (5) |  08:02 09:30 (4) |  07:08 08:15 (1) |  06:58 |  05:58 |  05:20
|  16:41    32    11:16 (5) |  17:31    24    09:54 (4) |  18:21    25    08:40 (1) |  20:12 |  21:01 |  21:42

  8 |  08:35 10:44 (5) |  08:01 08:54 (2) |  07:05 08:15 (1) |  06:56 |  05:56 |  05:19
|  16:42    32    11:16 (5) |  17:33    29    09:53 (4) |  18:22    25    08:40 (1) |  20:14 |  21:03 |  21:43

  9 |  08:34 10:45 (5) |  07:59 08:52 (2) |  07:03 08:14 (1) |  06:54 |  05:54 |  05:19
|  16:44    32    11:17 (5) |  17:35    33    09:53 (4) |  18:24    27    08:41 (1) |  20:16 |  21:04 |  21:44

 10 |  08:34 10:45 (5) |  07:57 08:50 (2) |  07:01 08:13 (1) |  06:52 |  05:53 |  05:19
|  16:45    32    11:17 (5) |  17:36    34    09:52 (4) |  18:26    27    08:40 (1) |  20:17 |  21:06 |  21:45

 11 |  08:33 10:45 (5) |  07:55 08:49 (2) |  06:59 08:13 (1) |  06:50 |  05:51 |  05:18
|  16:46    32    11:17 (5) |  17:38    33    09:50 (4) |  18:28    27    08:40 (1) |  20:19 |  21:07 |  21:45

 12 |  08:33 10:47 (5) |  07:54 08:48 (2) |  06:57 08:13 (1) |  06:47 |  05:49 |  05:18
|  16:48    31    11:18 (5) |  17:40    30    09:47 (4) |  18:29    27    08:40 (1) |  20:21 |  21:09 |  21:46

 13 |  08:32 10:47 (5) |  07:52 08:48 (2) |  06:54 08:14 (1) |  06:45 |  05:48 |  05:17
|  16:49    31    11:18 (5) |  17:42    19    09:07 (2) |  18:31    25    08:39 (1) |  20:22 |  21:10 |  21:47

 14 |  08:31 10:47 (5) |  07:50 08:47 (2) |  06:52 08:13 (1) |  06:43 |  05:46 |  05:17
|  16:51    31    11:18 (5) |  17:44    20    09:07 (2) |  18:33    24    08:37 (1) |  20:24 |  21:12 |  21:47

 15 |  08:31 10:48 (5) |  07:48 08:47 (2) |  06:50 08:14 (1) |  06:41 |  05:45 |  05:17
|  16:52    30    11:18 (5) |  17:45    20    09:07 (2) |  18:34    23    08:37 (1) |  20:25 |  21:13 |  21:48

 16 |  08:30 10:48 (5) |  07:46 08:47 (2) |  06:48 08:15 (1) |  06:39 |  05:43 |  05:17
|  16:54    30    11:18 (5) |  17:47    20    09:07 (2) |  18:36    20    08:35 (1) |  20:27 |  21:15 |  21:49

 17 |  08:29 10:49 (5) |  07:44 08:48 (2) |  06:45 08:16 (1) |  06:37 |  05:42 |  05:17
|  16:55    29    11:18 (5) |  17:49    19    09:07 (2) |  18:38    17    08:33 (1) |  20:29 |  21:16 |  21:49

 18 |  08:28 10:50 (5) |  07:43 08:48 (2) |  06:43 08:18 (1) |  06:35 |  05:40 |  05:17
|  16:57    28    11:18 (5) |  17:51    18    09:06 (2) |  18:39    12    08:30 (1) |  20:30 |  21:18 |  21:49

 19 |  08:27 10:51 (5) |  07:41 08:49 (2) |  06:41 |  06:32 |  05:39 |  05:17
|  16:58    27    11:18 (5) |  17:53    16    09:05 (2) |  18:41 |  20:32 |  21:19 |  21:50

 20 |  08:26 10:52 (5) |  07:39 08:50 (2) |  06:39 |  06:30 |  05:37 |  05:17
|  17:00    25    11:17 (5) |  17:54    14    09:04 (2) |  18:43 |  20:34 |  21:21 |  21:50

 21 |  08:25 10:53 (5) |  07:37 08:52 (2) |  06:36 |  06:28 |  05:36 |  05:17
|  17:02    24    11:17 (5) |  17:56    10    09:02 (2) |  18:44 |  20:35 |  21:22 |  21:50

 22 |  08:24 10:53 (5) |  07:35 |  06:34 |  06:26 |  05:35 |  05:17
|  17:03    22    11:15 (5) |  17:58 |  18:46 |  20:37 |  21:24 |  21:51

 23 |  08:23 09:36 (4) |  07:33 |  06:32 |  06:24 |  05:34 |  05:17
|  17:05    26    11:15 (5) |  18:00 |  18:48 |  20:39 |  21:25 |  21:51

 24 |  08:22 09:34 (4) |  07:31 |  06:30 |  06:22 |  05:32 |  05:18
|  17:07    29    11:14 (5) |  18:02 |  18:49 |  20:40 |  21:26 |  21:51

 25 |  08:21 09:33 (4) |  07:29 |  06:27 |  06:20 |  05:31 |  05:18
|  17:08    27    11:12 (5) |  18:03 |  18:51 |  20:42 |  21:28 |  21:51

 26 |  08:20 09:31 (4) |  07:27 |  06:25 |  06:18 |  05:30 |  05:18
|  17:10    23    11:08 (5) |  18:05 |  18:53 |  20:43 |  21:29 |  21:51

 27 |  08:18 09:31 (4) |  07:25 |  06:23 |  06:16 |  05:29 |  05:19
|  17:12    19    09:50 (4) |  18:07 |  18:54 |  20:45 |  21:30 |  21:51

 28 |  08:17 09:29 (4) |  07:22 |  06:21 |  06:14 |  05:28 |  05:19
|  17:13    22    09:51 (4) |  18:09 |  18:56 |  20:47 |  21:31 |  21:51

 29 |  08:16 09:30 (4) |  |  07:18 |  06:12 |  05:27 |  05:20
|  17:15    22    09:52 (4) |  |  19:58 |  20:48 |  21:33 |  21:51

 30 |  08:14 09:29 (4) |  |  07:16 |  06:10 |  05:26 |  05:20
|  17:17    23    09:52 (4) |  |  19:59 |  20:50 |  21:34 |  21:51

 31 |  08:13 09:29 (4) |  |  07:14 |  |  05:25 |  
|  17:19    25    09:54 (4) |  |  20:01 |  |  21:35 |  

Sonnenscheinstunden |    262 |    278 |    366 |    413 |    480 |    494
astr.max.mögl.Beschattung |   874 |   490 |   351 | | |
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Projekt:

13-127-GK-02
Beschreibung:

Schattenwurfgutachten für das geplante Repowering im Windpark Grevenbroich
Lizenzierter Anwender:

T&H I ngenieure GmbH 
Bremerhavener Heerstraße 10 
DE-28717 Bremen
+ 49 (0) 421 6989 9314
info@th-ingenieure.de
Berechnet:

27.05.2015 09:23/3.0.578

SHADOW - Kalender
Berechnung: ZusatzbelastungSchattenrezeptor: S - IO 19
Voraussetzungen für Berechnung des Schattenwurfs
Referenzjahr für Kalender 2015
Die dargestellten Zeiten sind die astronomisch maximal mögliche Beschattungsdauer, berechnet unter folgenden Annahmen:
   Die Sonne scheint täglich von Sonnenauf- bis -untergang
   Die Rotorfläche steht immer senkrecht zur Sonneneinfallsrichtung 
   Die Windenergieanlage/n ist/ sind immer in Betrieb

Tabellen-Layout: Die Daten für jeden Tag sind in folgender Matrix wiedergegeben (Sommerzeit wie Bezugsjahr) :

Tag im Monat Sonnenaufgang    (SS:MM) Zeitpunkt (SS:MM) Schattenanfang (WEA mit erstem Schatten)
Sonnenuntergang (SS:MM) Minuten mit Schatten Zeitpunkt (SS:MM) Schattenende (WEA mit letztem Schatten)

| Juli | August | September | Oktober | November | Dezember
      

  1 |  05:21 |  05:55 |  06:43 |  07:30 08:53 (1) |  07:22 08:19 (2) |  08:11 10:28 (5)
|  21:51 |  21:21 |  20:21 |  19:14    24    09:17 (1) |  17:09    32    09:19 (4) |  16:30    31    10:59 (5)

  2 |  05:21 |  05:57 |  06:44 |  07:32 08:52 (1) |  07:24 08:20 (2) |  08:13 10:28 (5)
|  21:50 |  21:20 |  20:19 |  19:12    26    09:18 (1) |  17:07    33    09:21 (4) |  16:29    31    10:59 (5)

  3 |  05:22 |  05:58 |  06:46 |  07:33 08:52 (1) |  07:25 08:20 (2) |  08:14 10:29 (5)
|  21:50 |  21:18 |  20:17 |  19:09    26    09:18 (1) |  17:06    33    09:21 (4) |  16:28    31    11:00 (5)

  4 |  05:23 |  06:00 |  06:48 |  07:35 08:51 (1) |  07:27 08:22 (2) |  08:15 10:29 (5)
|  21:50 |  21:16 |  20:15 |  19:07    27    09:18 (1) |  17:04    31    09:22 (4) |  16:28    31    11:00 (5)

  5 |  05:23 |  06:01 |  06:49 |  07:36 08:51 (1) |  07:29 09:00 (4) |  08:17 10:29 (5)
|  21:49 |  21:15 |  20:13 |  19:05    27    09:18 (1) |  17:02    23    09:23 (4) |  16:27    32    11:01 (5)

  6 |  05:24 |  06:03 |  06:51 |  07:38 08:50 (1) |  07:30 08:59 (4) |  08:18 10:30 (5)
|  21:49 |  21:13 |  20:10 |  19:03    26    09:16 (1) |  17:01    25    09:24 (4) |  16:27    32    11:02 (5)

  7 |  05:25 |  06:04 |  06:52 |  07:40 08:51 (1) |  07:32 08:59 (4) |  08:19 10:30 (5)
|  21:48 |  21:11 |  20:08 |  19:00    25    09:16 (1) |  16:59    25    09:24 (4) |  16:27    32    11:02 (5)

  8 |  05:26 |  06:06 |  06:54 |  07:41 08:51 (1) |  07:34 08:59 (4) |  08:21 10:30 (5)
|  21:48 |  21:10 |  20:06 |  18:58    25    09:16 (1) |  16:57    26    09:25 (4) |  16:26    32    11:02 (5)

  9 |  05:27 |  06:07 |  06:55 |  07:43 08:51 (1) |  07:36 08:59 (4) |  08:22 10:31 (5)
|  21:47 |  21:08 |  20:04 |  18:56    23    09:14 (1) |  16:56    26    09:25 (4) |  16:26    32    11:03 (5)

 10 |  05:28 |  06:09 |  06:57 |  07:45 08:53 (1) |  07:37 09:00 (4) |  08:23 10:31 (5)
|  21:47 |  21:06 |  20:01 |  18:54    20    09:13 (1) |  16:54    25    09:25 (4) |  16:26    32    11:03 (5)

 11 |  05:29 |  06:10 |  06:59 |  07:46 08:54 (1) |  07:39 09:00 (4) |  08:24 10:32 (5)
|  21:46 |  21:04 |  19:59 |  18:52    17    09:11 (1) |  16:52    25    09:25 (4) |  16:25    31    11:03 (5)

 12 |  05:30 |  06:12 |  07:00 |  07:48 08:57 (1) |  07:41 09:00 (4) |  08:25 10:32 (5)
|  21:45 |  21:02 |  19:57 |  18:49    12    09:09 (1) |  16:51    24    09:24 (4) |  16:25    32    11:04 (5)

 13 |  05:31 |  06:13 |  07:02 |  07:50 |  07:43 09:00 (4) |  08:26 10:33 (5)
|  21:44 |  21:00 |  19:55 |  18:47 |  16:50    24    09:24 (4) |  16:25    31    11:04 (5)

 14 |  05:32 |  06:15 |  07:03 |  07:51 |  07:44 09:01 (4) |  08:27 10:33 (5)
|  21:43 |  20:59 |  19:52 |  18:45 |  16:48    23    09:24 (4) |  16:25    32    11:05 (5)

 15 |  05:33 |  06:16 |  07:05 |  07:53 |  07:46 09:02 (4) |  08:28 10:34 (5)
|  21:43 |  20:57 |  19:50 |  18:43 |  16:47    22    09:24 (4) |  16:25    31    11:05 (5)

 16 |  05:34 |  06:18 |  07:06 |  07:55 |  07:48 09:03 (4) |  08:29 10:34 (5)
|  21:42 |  20:55 |  19:48 |  18:41 |  16:45    20    09:23 (4) |  16:25    32    11:06 (5)

 17 |  05:35 |  06:19 |  07:08 |  07:56 |  07:49 09:04 (4) |  08:30 10:35 (5)
|  21:41 |  20:53 |  19:46 |  18:39 |  16:44    19    09:23 (4) |  16:26    31    11:06 (5)

 18 |  05:36 |  06:21 |  07:09 |  07:58 |  07:51 09:06 (4) |  08:30 10:35 (5)
|  21:40 |  20:51 |  19:43 |  18:37 |  16:43    26    10:45 (5) |  16:26    31    11:06 (5)

 19 |  05:38 |  06:23 |  07:11 |  08:00 |  07:53 09:07 (4) |  08:31 10:36 (5)
|  21:39 |  20:49 |  19:41 |  18:35 |  16:41    28    10:47 (5) |  16:26    31    11:07 (5)

 20 |  05:39 |  06:24 |  07:13 |  08:01 |  07:54 09:09 (4) |  08:32 10:37 (5)
|  21:37 |  20:47 |  19:39 |  18:33 |  16:40    28    10:49 (5) |  16:26    30    11:07 (5)

 21 |  05:40 |  06:26 |  07:14 |  08:03 |  07:56 10:30 (5) |  08:32 10:36 (5)
|  21:36 |  20:45 |  19:37 |  18:31 |  16:39    21    10:51 (5) |  16:27    31    11:07 (5)

 22 |  05:41 |  06:27 |  07:16 |  08:05 09:23 (2) |  07:58 10:29 (5) |  08:33 10:37 (5)
|  21:35 |  20:43 |  19:34 |  18:29     8    09:31 (2) |  16:38    23    10:52 (5) |  16:27    31    11:08 (5)

 23 |  05:43 |  06:29 |  07:17 |  08:06 09:21 (2) |  07:59 10:29 (5) |  08:34 10:37 (5)
|  21:34 |  20:41 |  19:32 |  18:27    13    09:34 (2) |  16:37    25    10:54 (5) |  16:28    31    11:08 (5)

 24 |  05:44 |  06:30 |  07:19 |  08:08 09:19 (2) |  08:01 10:28 (5) |  08:34 10:38 (5)
|  21:33 |  20:39 |  19:30 |  18:25    16    09:35 (2) |  16:36    26    10:54 (5) |  16:28    31    11:09 (5)

 25 |  05:45 |  06:32 |  07:20 |  07:10 08:19 (2) |  08:02 10:28 (5) |  08:34 10:39 (5)
|  21:31 |  20:36 |  19:27 |  17:23    17    08:36 (2) |  16:35    27    10:55 (5) |  16:29    30    11:09 (5)

 26 |  05:47 |  06:34 |  07:22 09:04 (1) |  07:11 08:18 (2) |  08:04 10:28 (5) |  08:35 10:39 (5)
|  21:30 |  20:34 |  19:25     5    09:09 (1) |  17:21    19    08:37 (2) |  16:34    28    10:56 (5) |  16:29    31    11:10 (5)

 27 |  05:48 |  06:35 |  07:24 09:00 (1) |  07:13 08:17 (2) |  08:05 10:27 (5) |  08:35 10:39 (5)
|  21:29 |  20:32 |  19:23    13    09:13 (1) |  17:19    19    08:36 (2) |  16:33    29    10:56 (5) |  16:30    31    11:10 (5)

 28 |  05:49 |  06:37 |  07:25 08:57 (1) |  07:15 08:17 (2) |  08:07 10:28 (5) |  08:35 10:40 (5)
|  21:27 |  20:30 |  19:21    18    09:15 (1) |  17:17    20    08:37 (2) |  16:32    29    10:57 (5) |  16:31    31    11:11 (5)

 29 |  05:51 |  06:38 |  07:27 08:55 (1) |  07:17 08:17 (2) |  08:08 10:28 (5) |  08:36 10:41 (5)
|  21:26 |  20:28 |  19:18    21    09:16 (1) |  17:15    20    08:37 (2) |  16:31    30    10:58 (5) |  16:32    31    11:12 (5)

 30 |  05:52 |  06:40 |  07:28 08:54 (1) |  07:18 08:17 (2) |  08:10 10:28 (5) |  08:36 10:41 (5)
|  21:24 |  20:26 |  19:16    23    09:17 (1) |  17:13    20    08:37 (2) |  16:30    30    10:58 (5) |  16:32    31    11:12 (5)

 31 |  05:54 |  06:41 |  |  07:20 08:18 (2) |  |  08:36 10:41 (5)
|  21:23 |  20:24 |  |  17:11    27    09:16 (4) |  |  16:33    32    11:13 (5)

Sonnenscheinstunden |    498 |    453 |    382 |    334 |    270 |    248
astr.max.mögl.Beschattung | | |    80 |   457 |   786 |   969
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Projekt:

13-127-GK-02
Beschreibung:

Schattenwurfgutachten für das geplante Repowering im Windpark Grevenbroich
Lizenzierter Anwender:

T&H I ngenieure GmbH 
Bremerhavener Heerstraße 10 
DE-28717 Bremen
+ 49 (0) 421 6989 9314
info@th-ingenieure.de
Berechnet:

27.05.2015 09:23/3.0.578

SHADOW - Kalender
Berechnung: ZusatzbelastungSchattenrezeptor: T - IO 21
Voraussetzungen für Berechnung des Schattenwurfs
Referenzjahr für Kalender 2015
Die dargestellten Zeiten sind die astronomisch maximal mögliche Beschattungsdauer, berechnet unter folgenden Annahmen:
   Die Sonne scheint täglich von Sonnenauf- bis -untergang
   Die Rotorfläche steht immer senkrecht zur Sonneneinfallsrichtung 
   Die Windenergieanlage/n ist/ sind immer in Betrieb

Tabellen-Layout: Die Daten für jeden Tag sind in folgender Matrix wiedergegeben (Sommerzeit wie Bezugsjahr) :

Tag im Monat Sonnenaufgang    (SS:MM) Zeitpunkt (SS:MM) Schattenanfang (WEA mit erstem Schatten)
Sonnenuntergang (SS:MM) Minuten mit Schatten Zeitpunkt (SS:MM) Schattenende (WEA mit letztem Schatten)

| Januar | Februar | März | April | Mai | Juni
      

  1 |  08:36 |  08:12 09:44 (5) |  07:20 08:27 (4) |  07:12 08:11 (1) |  06:09 |  05:24
|  16:35 |  17:20    15    09:59 (5) |  18:10    26    08:53 (4) |  20:03    24    08:35 (1) |  20:52 |  21:36

  2 |  08:36 |  08:10 09:43 (5) |  07:18 08:28 (4) |  07:10 08:10 (1) |  06:07 |  05:23
|  16:36 |  17:22    19    10:02 (5) |  18:12    25    08:53 (4) |  20:04    24    08:34 (1) |  20:53 |  21:37

  3 |  08:36 |  08:09 09:41 (5) |  07:16 08:28 (4) |  07:07 08:10 (1) |  06:05 |  05:23
|  16:37 |  17:24    23    10:04 (5) |  18:14    24    08:52 (4) |  20:06    24    08:34 (1) |  20:55 |  21:38

  4 |  08:36 |  08:07 09:39 (5) |  07:14 08:28 (4) |  07:05 08:10 (1) |  06:03 |  05:22
|  16:38 |  17:26    26    10:05 (5) |  18:16    24    08:52 (4) |  20:07    24    08:34 (1) |  20:56 |  21:39

  5 |  08:35 |  08:05 09:39 (5) |  07:12 08:28 (4) |  07:03 08:10 (1) |  06:01 |  05:21
|  16:39 |  17:28    28    10:07 (5) |  18:17    22    08:50 (4) |  20:09    24    08:34 (1) |  20:58 |  21:40

  6 |  08:35 |  08:04 09:38 (5) |  07:10 08:29 (4) |  07:01 08:10 (1) |  05:59 |  05:21
|  16:40 |  17:29    30    10:08 (5) |  18:19    20    08:49 (4) |  20:11    22    08:32 (1) |  21:00 |  21:41

  7 |  08:35 |  08:02 09:37 (5) |  07:08 08:31 (4) |  06:58 08:10 (1) |  05:58 |  05:20
|  16:41 |  17:31    31    10:08 (5) |  18:21    16    08:47 (4) |  20:12    21    08:31 (1) |  21:01 |  21:42

  8 |  08:35 |  08:01 09:36 (5) |  07:05 08:33 (4) |  06:56 08:11 (1) |  05:56 |  05:19
|  16:42 |  17:33    33    10:09 (5) |  18:22    12    08:45 (4) |  20:14    18    08:29 (1) |  21:03 |  21:43

  9 |  08:34 |  07:59 09:37 (5) |  07:03 |  06:54 08:13 (1) |  05:54 |  05:19
|  16:44 |  17:35    33    10:10 (5) |  18:24 |  20:16    15    08:28 (1) |  21:04 |  21:44

 10 |  08:34 |  07:57 09:36 (5) |  07:01 |  06:52 08:15 (1) |  05:53 |  05:19
|  16:45 |  17:37    34    10:10 (5) |  18:26 |  20:17    10    08:25 (1) |  21:06 |  21:45

 11 |  08:33 |  07:55 09:36 (5) |  06:59 |  06:50 |  05:51 |  05:18
|  16:46 |  17:38    34    10:10 (5) |  18:28 |  20:19 |  21:07 |  21:45

 12 |  08:33 |  07:54 09:35 (5) |  06:57 |  06:47 |  05:49 |  05:18
|  16:48 |  17:40    36    10:11 (5) |  18:29 |  20:21 |  21:09 |  21:46

 13 |  08:32 |  07:52 09:35 (5) |  06:54 |  06:45 |  05:48 |  05:17
|  16:49 |  17:42    36    10:11 (5) |  18:31 |  20:22 |  21:10 |  21:47

 14 |  08:31 |  07:50 09:35 (5) |  06:52 |  06:43 |  05:46 |  05:17
|  16:51 |  17:44    35    10:10 (5) |  18:33 |  20:24 |  21:12 |  21:47

 15 |  08:31 |  07:48 09:35 (5) |  06:50 |  06:41 |  05:45 |  05:17
|  16:52 |  17:46    35    10:10 (5) |  18:34 |  20:25 |  21:13 |  21:48

 16 |  08:30 |  07:46 09:35 (5) |  06:48 |  06:39 |  05:43 |  05:17
|  16:54 |  17:47    35    10:10 (5) |  18:36 |  20:27 |  21:15 |  21:49

 17 |  08:29 |  07:44 09:36 (5) |  06:45 |  06:37 |  05:42 |  05:17
|  16:55 |  17:49    33    10:09 (5) |  18:38 |  20:29 |  21:16 |  21:49

 18 |  08:28 |  07:43 09:36 (5) |  06:43 |  06:35 |  05:40 |  05:17
|  16:57 |  17:51    33    10:09 (5) |  18:39 |  20:30 |  21:18 |  21:49

 19 |  08:27 |  07:41 09:37 (5) |  06:41 |  06:32 |  05:39 |  05:17
|  16:58 |  17:53    31    10:08 (5) |  18:41 |  20:32 |  21:19 |  21:50

 20 |  08:26 |  07:39 09:37 (5) |  06:39 |  06:30 |  05:38 |  05:17
|  17:00 |  17:54    30    10:07 (5) |  18:43 |  20:34 |  21:21 |  21:50

 21 |  08:25 |  07:37 08:37 (4) |  06:36 |  06:28 |  05:36 |  05:17
|  17:02 |  17:56    37    10:06 (5) |  18:44 |  20:35 |  21:22 |  21:50

 22 |  08:24 |  07:35 08:34 (4) |  06:34 |  06:26 |  05:35 |  05:17
|  17:03 |  17:58    39    10:04 (5) |  18:46 |  20:37 |  21:24 |  21:51

 23 |  08:23 |  07:33 08:32 (4) |  06:32 |  06:24 |  05:34 |  05:17
|  17:05 |  18:00    40    10:02 (5) |  18:48 |  20:39 |  21:25 |  21:51

 24 |  08:22 |  07:31 08:31 (4) |  06:30 |  06:22 |  05:32 |  05:18
|  17:07 |  18:02    36    09:59 (5) |  18:49 |  20:40 |  21:26 |  21:51

 25 |  08:21 |  07:29 08:30 (4) |  06:27 |  06:20 |  05:31 |  05:18
|  17:08 |  18:03    30    09:55 (5) |  18:51 |  20:42 |  21:28 |  21:51

 26 |  08:20 |  07:27 08:29 (4) |  06:25 07:23 (1) |  06:18 |  05:30 |  05:18
|  17:10 |  18:05    24    08:53 (4) |  18:53     4    07:27 (1) |  20:43 |  21:29 |  21:51

 27 |  08:18 |  07:25 08:28 (4) |  06:23 07:19 (1) |  06:16 |  05:29 |  05:19
|  17:12 |  18:07    25    08:53 (4) |  18:54    12    07:31 (1) |  20:45 |  21:30 |  21:51

 28 |  08:17 |  07:22 08:28 (4) |  06:21 07:16 (1) |  06:14 |  05:28 |  05:19
|  17:13 |  18:09    25    08:53 (4) |  18:56    17    07:33 (1) |  20:47 |  21:31 |  21:51

 29 |  08:16 |  |  07:18 08:14 (1) |  06:12 |  05:27 |  05:20
|  17:15 |  |  19:58    19    08:33 (1) |  20:48 |  21:33 |  21:51

 30 |  08:14 |  |  07:16 08:13 (1) |  06:10 |  05:26 |  05:20
|  17:17 |  |  19:59    21    08:34 (1) |  20:50 |  21:34 |  21:51

 31 |  08:13 09:48 (5) |  |  07:14 08:12 (1) |  |  05:25 |  
|  17:19     8    09:56 (5) |  |  20:01    23    08:35 (1) |  |  21:35 |  

Sonnenscheinstunden |    262 |    278 |    366 |    413 |    480 |    494
astr.max.mögl.Beschattung |     8 |   866 |   265 |   206 | |
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Projekt:

13-127-GK-02
Beschreibung:

Schattenwurfgutachten für das geplante Repowering im Windpark Grevenbroich
Lizenzierter Anwender:

T&H I ngenieure GmbH 
Bremerhavener Heerstraße 10 
DE-28717 Bremen
+ 49 (0) 421 6989 9314
info@th-ingenieure.de
Berechnet:

27.05.2015 09:23/3.0.578

SHADOW - Kalender
Berechnung: ZusatzbelastungSchattenrezeptor: T - IO 21
Voraussetzungen für Berechnung des Schattenwurfs
Referenzjahr für Kalender 2015
Die dargestellten Zeiten sind die astronomisch maximal mögliche Beschattungsdauer, berechnet unter folgenden Annahmen:
   Die Sonne scheint täglich von Sonnenauf- bis -untergang
   Die Rotorfläche steht immer senkrecht zur Sonneneinfallsrichtung 
   Die Windenergieanlage/n ist/ sind immer in Betrieb

Tabellen-Layout: Die Daten für jeden Tag sind in folgender Matrix wiedergegeben (Sommerzeit wie Bezugsjahr) :

Tag im Monat Sonnenaufgang    (SS:MM) Zeitpunkt (SS:MM) Schattenanfang (WEA mit erstem Schatten)
Sonnenuntergang (SS:MM) Minuten mit Schatten Zeitpunkt (SS:MM) Schattenende (WEA mit letztem Schatten)

| Juli | August | September | Oktober | November | Dezember
      

  1 |  05:21 |  05:55 |  06:43 |  07:30 |  07:22 09:05 (5) |  08:11
|  21:51 |  21:21 |  20:21 |  19:14 |  17:09    35    09:40 (5) |  16:30

  2 |  05:21 |  05:57 |  06:44 |  07:32 |  07:24 09:05 (5) |  08:13
|  21:50 |  21:20 |  20:19 |  19:12 |  17:07    35    09:40 (5) |  16:29

  3 |  05:22 |  05:58 |  06:46 08:15 (1) |  07:33 |  07:25 09:05 (5) |  08:14
|  21:50 |  21:18 |  20:17     6    08:21 (1) |  19:09 |  17:06    34    09:39 (5) |  16:28

  4 |  05:23 |  06:00 |  06:48 08:11 (1) |  07:35 |  07:27 09:06 (5) |  08:15
|  21:50 |  21:16 |  20:15    14    08:25 (1) |  19:07 |  17:04    32    09:38 (5) |  16:28

  5 |  05:23 |  06:01 |  06:49 08:09 (1) |  07:36 |  07:29 09:06 (5) |  08:17
|  21:49 |  21:15 |  20:13    17    08:26 (1) |  19:05 |  17:02    32    09:38 (5) |  16:27

  6 |  05:24 |  06:03 |  06:51 08:08 (1) |  07:38 09:13 (4) |  07:30 09:07 (5) |  08:18
|  21:49 |  21:13 |  20:10    19    08:27 (1) |  19:03     3    09:16 (4) |  17:01    30    09:37 (5) |  16:27

  7 |  05:25 |  06:04 |  06:52 08:06 (1) |  07:40 09:08 (4) |  07:32 09:08 (5) |  08:19
|  21:48 |  21:11 |  20:08    21    08:27 (1) |  19:00    13    09:21 (4) |  16:59    29    09:37 (5) |  16:27

  8 |  05:26 |  06:06 |  06:54 08:05 (1) |  07:41 09:06 (4) |  07:34 09:10 (5) |  08:21
|  21:48 |  21:10 |  20:06    23    08:28 (1) |  18:58    17    09:23 (4) |  16:57    26    09:36 (5) |  16:26

  9 |  05:27 |  06:07 |  06:55 08:04 (1) |  07:43 09:04 (4) |  07:36 09:11 (5) |  08:22
|  21:47 |  21:08 |  20:04    24    08:28 (1) |  18:56    20    09:24 (4) |  16:56    24    09:35 (5) |  16:26

 10 |  05:28 |  06:09 |  06:57 08:04 (1) |  07:45 09:03 (4) |  07:37 09:13 (5) |  08:23
|  21:47 |  21:06 |  20:01    24    08:28 (1) |  18:54    22    09:25 (4) |  16:54    21    09:34 (5) |  16:26

 11 |  05:29 |  06:10 |  06:59 08:03 (1) |  07:46 09:02 (4) |  07:39 09:15 (5) |  08:24
|  21:46 |  21:04 |  19:59    25    08:28 (1) |  18:52    24    09:26 (4) |  16:53    17    09:32 (5) |  16:25

 12 |  05:30 |  06:12 |  07:00 08:03 (1) |  07:48 09:02 (4) |  07:41 09:17 (5) |  08:25
|  21:45 |  21:02 |  19:57    25    08:28 (1) |  18:50    24    09:26 (4) |  16:51    12    09:29 (5) |  16:25

 13 |  05:31 |  06:13 |  07:02 08:03 (1) |  07:50 09:01 (4) |  07:43 |  08:26
|  21:44 |  21:00 |  19:55    23    08:26 (1) |  18:47    25    09:26 (4) |  16:50 |  16:25

 14 |  05:32 |  06:15 |  07:03 08:03 (1) |  07:51 09:01 (4) |  07:44 |  08:27
|  21:43 |  20:59 |  19:52    23    08:26 (1) |  18:45    25    09:26 (4) |  16:48 |  16:25

 15 |  05:33 |  06:16 |  07:05 08:03 (1) |  07:53 09:01 (4) |  07:46 |  08:28
|  21:43 |  20:57 |  19:50    21    08:24 (1) |  18:43    25    09:26 (4) |  16:47 |  16:25

 16 |  05:34 |  06:18 |  07:06 08:05 (1) |  07:55 09:01 (4) |  07:48 |  08:29
|  21:42 |  20:55 |  19:48    18    08:23 (1) |  18:41    25    09:26 (4) |  16:45 |  16:25

 17 |  05:35 |  06:19 |  07:08 08:05 (1) |  07:56 09:00 (4) |  07:49 |  08:30
|  21:41 |  20:53 |  19:46    16    08:21 (1) |  18:39    24    09:24 (4) |  16:44 |  16:26

 18 |  05:36 |  06:21 |  07:09 08:08 (1) |  07:58 09:01 (4) |  07:51 |  08:30
|  21:40 |  20:51 |  19:43    10    08:18 (1) |  18:37    28    10:25 (5) |  16:43 |  16:26

 19 |  05:38 |  06:23 |  07:11 |  08:00 09:02 (4) |  07:53 |  08:31
|  21:39 |  20:49 |  19:41 |  18:35    36    10:30 (5) |  16:41 |  16:26

 20 |  05:39 |  06:24 |  07:13 |  08:01 09:03 (4) |  07:54 |  08:32
|  21:37 |  20:47 |  19:39 |  18:33    39    10:33 (5) |  16:40 |  16:26

 21 |  05:40 |  06:26 |  07:14 |  08:03 09:04 (4) |  07:56 |  08:32
|  21:36 |  20:45 |  19:37 |  18:31    39    10:34 (5) |  16:39 |  16:27

 22 |  05:41 |  06:27 |  07:16 |  08:05 09:07 (4) |  07:58 |  08:33
|  21:35 |  20:43 |  19:34 |  18:29    37    10:36 (5) |  16:38 |  16:27

 23 |  05:43 |  06:29 |  07:17 |  08:06 10:08 (5) |  07:59 |  08:34
|  21:34 |  20:41 |  19:32 |  18:27    29    10:37 (5) |  16:37 |  16:28

 24 |  05:44 |  06:30 |  07:19 |  08:08 10:07 (5) |  08:01 |  08:34
|  21:33 |  20:39 |  19:30 |  18:25    31    10:38 (5) |  16:36 |  16:28

 25 |  05:45 |  06:32 |  07:21 |  07:10 09:06 (5) |  08:02 |  08:34
|  21:31 |  20:36 |  19:27 |  17:23    33    09:39 (5) |  16:35 |  16:29

 26 |  05:47 |  06:34 |  07:22 |  07:11 09:06 (5) |  08:04 |  08:35
|  21:30 |  20:34 |  19:25 |  17:21    34    09:40 (5) |  16:34 |  16:29

 27 |  05:48 |  06:35 |  07:24 |  07:13 09:05 (5) |  08:05 |  08:35
|  21:29 |  20:32 |  19:23 |  17:19    34    09:39 (5) |  16:33 |  16:30

 28 |  05:49 |  06:37 |  07:25 |  07:15 09:04 (5) |  08:07 |  08:35
|  21:27 |  20:30 |  19:21 |  17:17    36    09:40 (5) |  16:32 |  16:31

 29 |  05:51 |  06:38 |  07:27 |  07:17 09:04 (5) |  08:08 |  08:36
|  21:26 |  20:28 |  19:18 |  17:15    36    09:40 (5) |  16:31 |  16:32

 30 |  05:52 |  06:40 |  07:28 |  07:18 09:05 (5) |  08:10 |  08:36
|  21:24 |  20:26 |  19:16 |  17:13    35    09:40 (5) |  16:30 |  16:32

 31 |  05:54 |  06:41 |  |  07:20 09:05 (5) |  |  08:36
|  21:23 |  20:24 |  |  17:11    35    09:40 (5) |  |  16:33

Sonnenscheinstunden |    498 |    453 |    382 |    334 |    270 |    248
astr.max.mögl.Beschattung | | |   309 |   729 |   327 |



windPRO 3.0.578  ©  EMD International A/S, Tel. + 45 96 35 44 44, www.emd.dk, windpro@emd.dk windPRO27.05.2015 09:42 /  32

Projekt:

13-127-GK-02
Beschreibung:

Schattenwurfgutachten für das geplante Repowering im Windpark Grevenbroich
Lizenzierter Anwender:

T&H I ngenieure GmbH 
Bremerhavener Heerstraße 10 
DE-28717 Bremen
+ 49 (0) 421 6989 9314
info@th-ingenieure.de
Berechnet:

27.05.2015 09:23/3.0.578

SHADOW - Kalender
Berechnung: ZusatzbelastungSchattenrezeptor: U - IO 22
Voraussetzungen für Berechnung des Schattenwurfs
Referenzjahr für Kalender 2015
Die dargestellten Zeiten sind die astronomisch maximal mögliche Beschattungsdauer, berechnet unter folgenden Annahmen:
   Die Sonne scheint täglich von Sonnenauf- bis -untergang
   Die Rotorfläche steht immer senkrecht zur Sonneneinfallsrichtung 
   Die Windenergieanlage/n ist/ sind immer in Betrieb

Tabellen-Layout: Die Daten für jeden Tag sind in folgender Matrix wiedergegeben (Sommerzeit wie Bezugsjahr) :

Tag im Monat Sonnenaufgang    (SS:MM) Zeitpunkt (SS:MM) Schattenanfang (WEA mit erstem Schatten)
Sonnenuntergang (SS:MM) Minuten mit Schatten Zeitpunkt (SS:MM) Schattenende (WEA mit letztem Schatten)

| Januar | Februar | März | April | Mai | Juni
      

  1 |  08:36 |  08:12 09:52 (5) |  07:20 08:41 (4) |  07:12 08:21 (1) |  06:09 |  05:24
|  16:35 |  17:20    32    10:24 (5) |  18:10    21    09:02 (4) |  20:03    24    08:45 (1) |  20:52 |  21:36

  2 |  08:36 |  08:10 09:52 (5) |  07:18 08:42 (4) |  07:10 08:20 (1) |  06:07 |  05:23
|  16:36 |  17:22    34    10:26 (5) |  18:12    19    09:01 (4) |  20:04    23    08:43 (1) |  20:53 |  21:37

  3 |  08:36 |  08:09 09:52 (5) |  07:16 08:44 (4) |  07:07 08:21 (1) |  06:05 |  05:23
|  16:37 |  17:24    34    10:26 (5) |  18:14    15    08:59 (4) |  20:06    21    08:42 (1) |  20:55 |  21:38

  4 |  08:36 |  08:07 09:51 (5) |  07:14 08:46 (4) |  07:05 08:22 (1) |  06:03 |  05:22
|  16:38 |  17:26    35    10:26 (5) |  18:16    10    08:56 (4) |  20:07    19    08:41 (1) |  20:56 |  21:39

  5 |  08:35 |  08:05 09:52 (5) |  07:12 |  07:03 08:23 (1) |  06:01 |  05:21
|  16:39 |  17:28    35    10:27 (5) |  18:17 |  20:09    16    08:39 (1) |  20:58 |  21:40

  6 |  08:35 |  08:04 09:51 (5) |  07:10 |  07:01 08:24 (1) |  05:59 |  05:21
|  16:40 |  17:29    36    10:27 (5) |  18:19 |  20:11    12    08:36 (1) |  21:00 |  21:41

  7 |  08:35 |  08:02 09:51 (5) |  07:08 |  06:58 08:28 (1) |  05:58 |  05:20
|  16:41 |  17:31    36    10:27 (5) |  18:21 |  20:12     4    08:32 (1) |  21:01 |  21:42

  8 |  08:35 |  08:01 09:51 (5) |  07:05 |  06:56 |  05:56 |  05:19
|  16:42 |  17:33    35    10:26 (5) |  18:22 |  20:14 |  21:03 |  21:43

  9 |  08:34 |  07:59 09:52 (5) |  07:03 |  06:54 |  05:54 |  05:19
|  16:44 |  17:35    35    10:27 (5) |  18:24 |  20:16 |  21:04 |  21:44

 10 |  08:34 |  07:57 09:52 (5) |  07:01 |  06:52 |  05:53 |  05:19
|  16:45 |  17:36    35    10:27 (5) |  18:26 |  20:17 |  21:06 |  21:45

 11 |  08:33 |  07:55 09:53 (5) |  06:59 |  06:50 |  05:51 |  05:18
|  16:46 |  17:38    33    10:26 (5) |  18:28 |  20:19 |  21:07 |  21:45

 12 |  08:33 |  07:54 09:53 (5) |  06:57 |  06:47 |  05:49 |  05:18
|  16:48 |  17:40    32    10:25 (5) |  18:29 |  20:21 |  21:09 |  21:46

 13 |  08:32 |  07:52 09:54 (5) |  06:54 |  06:45 |  05:48 |  05:17
|  16:49 |  17:42    31    10:25 (5) |  18:31 |  20:22 |  21:10 |  21:47

 14 |  08:31 |  07:50 09:54 (5) |  06:52 |  06:43 |  05:46 |  05:17
|  16:51 |  17:44    30    10:24 (5) |  18:33 |  20:24 |  21:12 |  21:47

 15 |  08:31 |  07:48 09:55 (5) |  06:50 |  06:41 |  05:45 |  05:17
|  16:52 |  17:45    27    10:22 (5) |  18:34 |  20:25 |  21:13 |  21:48

 16 |  08:30 |  07:46 08:48 (4) |  06:48 |  06:39 |  05:43 |  05:17
|  16:54 |  17:47    35    10:21 (5) |  18:36 |  20:27 |  21:15 |  21:49

 17 |  08:29 |  07:44 08:46 (4) |  06:45 |  06:37 |  05:42 |  05:17
|  16:55 |  17:49    35    10:19 (5) |  18:38 |  20:29 |  21:16 |  21:49

 18 |  08:28 |  07:43 08:44 (4) |  06:43 |  06:35 |  05:40 |  05:17
|  16:57 |  17:51    34    10:16 (5) |  18:39 |  20:30 |  21:18 |  21:49

 19 |  08:27 |  07:41 08:42 (4) |  06:41 |  06:32 |  05:39 |  05:17
|  16:58 |  17:53    29    10:12 (5) |  18:41 |  20:32 |  21:19 |  21:50

 20 |  08:26 |  07:39 08:41 (4) |  06:39 |  06:30 |  05:38 |  05:17
|  17:00 |  17:54    23    09:04 (4) |  18:43 |  20:34 |  21:21 |  21:50

 21 |  08:25 |  07:37 08:41 (4) |  06:36 |  06:28 |  05:36 |  05:17
|  17:02 |  17:56    24    09:05 (4) |  18:44 |  20:35 |  21:22 |  21:50

 22 |  08:24 |  07:35 08:40 (4) |  06:34 07:34 (1) |  06:26 |  05:35 |  05:17
|  17:03 |  17:58    25    09:05 (4) |  18:46     3    07:37 (1) |  20:37 |  21:24 |  21:51

 23 |  08:23 10:01 (5) |  07:33 08:40 (4) |  06:32 07:29 (1) |  06:24 |  05:34 |  05:17
|  17:05    10    10:11 (5) |  18:00    26    09:06 (4) |  18:48    13    07:42 (1) |  20:39 |  21:25 |  21:51

 24 |  08:22 09:59 (5) |  07:31 08:40 (4) |  06:30 07:27 (1) |  06:22 |  05:32 |  05:18
|  17:07    15    10:14 (5) |  18:02    26    09:06 (4) |  18:49    17    07:44 (1) |  20:40 |  21:26 |  21:51

 25 |  08:21 09:58 (5) |  07:29 08:40 (4) |  06:27 07:24 (1) |  06:20 |  05:31 |  05:18
|  17:08    19    10:17 (5) |  18:03    25    09:05 (4) |  18:51    20    07:44 (1) |  20:42 |  21:28 |  21:51

 26 |  08:20 09:56 (5) |  07:27 08:40 (4) |  06:25 07:23 (1) |  06:18 |  05:30 |  05:18
|  17:10    22    10:18 (5) |  18:05    25    09:05 (4) |  18:53    22    07:45 (1) |  20:43 |  21:29 |  21:51

 27 |  08:18 09:55 (5) |  07:25 08:39 (4) |  06:23 07:22 (1) |  06:16 |  05:29 |  05:19
|  17:12    25    10:20 (5) |  18:07    25    09:04 (4) |  18:54    24    07:46 (1) |  20:45 |  21:30 |  21:51

 28 |  08:17 09:54 (5) |  07:22 08:40 (4) |  06:21 07:22 (1) |  06:14 |  05:28 |  05:19
|  17:13    27    10:21 (5) |  18:09    23    09:03 (4) |  18:56    24    07:46 (1) |  20:47 |  21:31 |  21:51

 29 |  08:16 09:54 (5) |  |  07:18 08:21 (1) |  06:12 |  05:27 |  05:20
|  17:15    28    10:22 (5) |  |  19:58    25    08:46 (1) |  20:48 |  21:33 |  21:51

 30 |  08:14 09:53 (5) |  |  07:16 08:20 (1) |  06:10 |  05:26 |  05:20
|  17:17    30    10:23 (5) |  |  19:59    26    08:46 (1) |  20:50 |  21:34 |  21:51

 31 |  08:13 09:53 (5) |  |  07:14 08:20 (1) |  |  05:25 |  
|  17:19    31    10:24 (5) |  |  20:01    25    08:45 (1) |  |  21:35 |  

Sonnenscheinstunden |    262 |    278 |    366 |    413 |    480 |    494
astr.max.mögl.Beschattung |   207 |   855 |   264 |   119 | |
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Projekt:

13-127-GK-02
Beschreibung:

Schattenwurfgutachten für das geplante Repowering im Windpark Grevenbroich
Lizenzierter Anwender:

T&H I ngenieure GmbH 
Bremerhavener Heerstraße 10 
DE-28717 Bremen
+ 49 (0) 421 6989 9314
info@th-ingenieure.de
Berechnet:

27.05.2015 09:23/3.0.578

SHADOW - Kalender
Berechnung: ZusatzbelastungSchattenrezeptor: U - IO 22
Voraussetzungen für Berechnung des Schattenwurfs
Referenzjahr für Kalender 2015
Die dargestellten Zeiten sind die astronomisch maximal mögliche Beschattungsdauer, berechnet unter folgenden Annahmen:
   Die Sonne scheint täglich von Sonnenauf- bis -untergang
   Die Rotorfläche steht immer senkrecht zur Sonneneinfallsrichtung 
   Die Windenergieanlage/n ist/ sind immer in Betrieb

Tabellen-Layout: Die Daten für jeden Tag sind in folgender Matrix wiedergegeben (Sommerzeit wie Bezugsjahr) :

Tag im Monat Sonnenaufgang    (SS:MM) Zeitpunkt (SS:MM) Schattenanfang (WEA mit erstem Schatten)
Sonnenuntergang (SS:MM) Minuten mit Schatten Zeitpunkt (SS:MM) Schattenende (WEA mit letztem Schatten)

| Juli | August | September | Oktober | November | Dezember
      

  1 |  05:21 |  05:55 |  06:43 |  07:30 |  07:22 09:22 (5) |  08:11
|  21:51 |  21:21 |  20:21 |  19:14 |  17:09    33    09:55 (5) |  16:30

  2 |  05:21 |  05:57 |  06:44 |  07:32 |  07:24 09:22 (5) |  08:13
|  21:50 |  21:20 |  20:19 |  19:12 |  17:07    34    09:56 (5) |  16:29

  3 |  05:22 |  05:58 |  06:46 |  07:33 |  07:25 09:21 (5) |  08:14
|  21:50 |  21:18 |  20:17 |  19:09 |  17:06    35    09:56 (5) |  16:28

  4 |  05:23 |  06:00 |  06:48 |  07:35 |  07:27 09:21 (5) |  08:15
|  21:50 |  21:16 |  20:15 |  19:07 |  17:04    35    09:56 (5) |  16:28

  5 |  05:23 |  06:01 |  06:49 |  07:36 |  07:29 09:21 (5) |  08:17
|  21:49 |  21:15 |  20:13 |  19:05 |  17:02    35    09:56 (5) |  16:27

  6 |  05:24 |  06:03 |  06:51 |  07:38 |  07:30 09:21 (5) |  08:18
|  21:49 |  21:13 |  20:10 |  19:03 |  17:01    35    09:56 (5) |  16:27

  7 |  05:25 |  06:04 |  06:52 08:21 (1) |  07:40 |  07:32 09:21 (5) |  08:19
|  21:48 |  21:11 |  20:08    10    08:31 (1) |  19:00 |  16:59    36    09:57 (5) |  16:27

  8 |  05:26 |  06:06 |  06:54 08:19 (1) |  07:41 |  07:34 09:22 (5) |  08:21
|  21:48 |  21:10 |  20:06    14    08:33 (1) |  18:58 |  16:57    35    09:57 (5) |  16:26

  9 |  05:27 |  06:07 |  06:55 08:16 (1) |  07:43 |  07:36 09:22 (5) |  08:22
|  21:47 |  21:08 |  20:04    18    08:34 (1) |  18:56 |  16:56    35    09:57 (5) |  16:26

 10 |  05:28 |  06:09 |  06:57 08:15 (1) |  07:45 |  07:37 09:23 (5) |  08:23
|  21:47 |  21:06 |  20:01    21    08:36 (1) |  18:54 |  16:54    33    09:56 (5) |  16:26

 11 |  05:29 |  06:10 |  06:59 08:13 (1) |  07:46 09:20 (4) |  07:39 09:23 (5) |  08:24
|  21:46 |  21:04 |  19:59    23    08:36 (1) |  18:52    10    09:30 (4) |  16:53    33    09:56 (5) |  16:25

 12 |  05:30 |  06:12 |  07:00 08:13 (1) |  07:48 09:18 (4) |  07:41 09:23 (5) |  08:25
|  21:45 |  21:02 |  19:57    24    08:37 (1) |  18:50    15    09:33 (4) |  16:51    32    09:55 (5) |  16:25

 13 |  05:31 |  06:13 |  07:02 08:12 (1) |  07:50 09:15 (4) |  07:43 09:24 (5) |  08:26
|  21:44 |  21:00 |  19:55    24    08:36 (1) |  18:47    19    09:34 (4) |  16:50    31    09:55 (5) |  16:25

 14 |  05:32 |  06:15 |  07:03 08:12 (1) |  07:51 09:14 (4) |  07:44 09:25 (5) |  08:27
|  21:43 |  20:59 |  19:52    25    08:37 (1) |  18:45    21    09:35 (4) |  16:48    29    09:54 (5) |  16:25

 15 |  05:33 |  06:16 |  07:05 08:11 (1) |  07:53 09:13 (4) |  07:46 09:26 (5) |  08:28
|  21:43 |  20:57 |  19:50    25    08:36 (1) |  18:43    23    09:36 (4) |  16:47    28    09:54 (5) |  16:25

 16 |  05:34 |  06:18 |  07:06 08:11 (1) |  07:55 09:12 (4) |  07:48 09:28 (5) |  08:29
|  21:42 |  20:55 |  19:48    25    08:36 (1) |  18:41    25    09:37 (4) |  16:45    25    09:53 (5) |  16:25

 17 |  05:35 |  06:19 |  07:08 08:10 (1) |  07:56 09:11 (4) |  07:49 09:29 (5) |  08:30
|  21:41 |  20:53 |  19:46    25    08:35 (1) |  18:39    25    09:36 (4) |  16:44    23    09:52 (5) |  16:26

 18 |  05:36 |  06:21 |  07:09 08:11 (1) |  07:58 09:11 (4) |  07:51 09:31 (5) |  08:30
|  21:40 |  20:51 |  19:43    23    08:34 (1) |  18:37    26    09:37 (4) |  16:43    20    09:51 (5) |  16:26

 19 |  05:38 |  06:23 |  07:11 08:11 (1) |  08:00 09:11 (4) |  07:53 09:32 (5) |  08:31
|  21:39 |  20:49 |  19:41    21    08:32 (1) |  18:35    26    09:37 (4) |  16:41    17    09:49 (5) |  16:26

 20 |  05:39 |  06:24 |  07:13 08:12 (1) |  08:01 09:11 (4) |  07:54 09:35 (5) |  08:32
|  21:37 |  20:47 |  19:39    19    08:31 (1) |  18:33    26    09:37 (4) |  16:40    12    09:47 (5) |  16:26

 21 |  05:40 |  06:26 |  07:14 08:13 (1) |  08:03 09:10 (4) |  07:56 09:39 (5) |  08:32
|  21:36 |  20:45 |  19:37    16    08:29 (1) |  18:31    26    09:36 (4) |  16:39     5    09:44 (5) |  16:27

 22 |  05:41 |  06:27 |  07:16 08:16 (1) |  08:05 09:11 (4) |  07:58 |  08:33
|  21:35 |  20:43 |  19:34    10    08:26 (1) |  18:29    24    09:35 (4) |  16:38 |  16:27

 23 |  05:43 |  06:29 |  07:17 |  08:06 09:12 (4) |  07:59 |  08:34
|  21:34 |  20:41 |  19:32 |  18:27    23    09:35 (4) |  16:37 |  16:28

 24 |  05:44 |  06:30 |  07:19 |  08:08 09:13 (4) |  08:01 |  08:34
|  21:33 |  20:39 |  19:30 |  18:25    26    10:41 (5) |  16:36 |  16:28

 25 |  05:45 |  06:32 |  07:20 |  07:10 08:14 (4) |  08:02 |  08:34
|  21:31 |  20:36 |  19:27 |  17:23    34    09:46 (5) |  16:35 |  16:29

 26 |  05:47 |  06:34 |  07:22 |  07:11 08:16 (4) |  08:04 |  08:35
|  21:30 |  20:34 |  19:25 |  17:21    35    09:49 (5) |  16:34 |  16:29

 27 |  05:48 |  06:35 |  07:24 |  07:13 08:17 (4) |  08:05 |  08:35
|  21:29 |  20:32 |  19:23 |  17:19    35    09:50 (5) |  16:33 |  16:30

 28 |  05:49 |  06:37 |  07:25 |  07:15 09:25 (5) |  08:07 |  08:35
|  21:27 |  20:30 |  19:21 |  17:17    26    09:51 (5) |  16:32 |  16:31

 29 |  05:51 |  06:38 |  07:27 |  07:17 09:24 (5) |  08:08 |  08:36
|  21:26 |  20:28 |  19:18 |  17:15    29    09:53 (5) |  16:31 |  16:32

 30 |  05:52 |  06:40 |  07:28 |  07:18 09:23 (5) |  08:10 |  08:36
|  21:24 |  20:26 |  19:16 |  17:13    31    09:54 (5) |  16:30 |  16:32

 31 |  05:54 |  06:41 |  |  07:20 09:23 (5) |  |  08:36
|  21:23 |  20:24 |  |  17:11    32    09:55 (5) |  |  16:33

Sonnenscheinstunden |    498 |    453 |    382 |    334 |    270 |    248
astr.max.mögl.Beschattung | | |   323 |   537 |   601 |



windPRO 3.0.578  ©  EMD International A/S, Tel. + 45 96 35 44 44, www.emd.dk, windpro@emd.dk windPRO27.05.2015 09:42 /  34

Projekt:

13-127-GK-02
Beschreibung:

Schattenwurfgutachten für das geplante Repowering im Windpark Grevenbroich
Lizenzierter Anwender:

T&H I ngenieure GmbH 
Bremerhavener Heerstraße 10 
DE-28717 Bremen
+ 49 (0) 421 6989 9314
info@th-ingenieure.de
Berechnet:

27.05.2015 09:23/3.0.578

SHADOW - Kalender
Berechnung: ZusatzbelastungSchattenrezeptor: V - IO 23
Voraussetzungen für Berechnung des Schattenwurfs
Referenzjahr für Kalender 2015
Die dargestellten Zeiten sind die astronomisch maximal mögliche Beschattungsdauer, berechnet unter folgenden Annahmen:
   Die Sonne scheint täglich von Sonnenauf- bis -untergang
   Die Rotorfläche steht immer senkrecht zur Sonneneinfallsrichtung 
   Die Windenergieanlage/n ist/ sind immer in Betrieb

Tabellen-Layout: Die Daten für jeden Tag sind in folgender Matrix wiedergegeben (Sommerzeit wie Bezugsjahr) :

Tag im Monat Sonnenaufgang    (SS:MM) Zeitpunkt (SS:MM) Schattenanfang (WEA mit erstem Schatten)
Sonnenuntergang (SS:MM) Minuten mit Schatten Zeitpunkt (SS:MM) Schattenende (WEA mit letztem Schatten)

| Januar | Februar | März | April | Mai | Juni
      

  1 |  08:36 |  08:12 |  07:20 08:12 (3) |  07:12 |  06:09 |  05:24
|  16:35 |  17:20 |  18:10    16    08:28 (3) |  20:03 |  20:52 |  21:36

  2 |  08:36 |  08:10 |  07:18 08:13 (3) |  07:10 |  06:07 |  05:23
|  16:36 |  17:22 |  18:12    14    08:27 (3) |  20:04 |  20:53 |  21:37

  3 |  08:36 |  08:09 |  07:16 08:15 (3) |  07:07 |  06:05 |  05:23
|  16:37 |  17:24 |  18:14    10    08:25 (3) |  20:06 |  20:55 |  21:38

  4 |  08:36 |  08:07 |  07:14 08:19 (3) |  07:05 |  06:03 |  05:22
|  16:38 |  17:26 |  18:16     2    08:21 (3) |  20:07 |  20:56 |  21:39

  5 |  08:35 |  08:05 |  07:12 |  07:03 |  06:01 |  05:21
|  16:39 |  17:28 |  18:17 |  20:09 |  20:58 |  21:40

  6 |  08:35 |  08:04 |  07:10 |  07:01 |  05:59 |  05:21
|  16:40 |  17:29 |  18:19 |  20:11 |  21:00 |  21:41

  7 |  08:35 |  08:02 |  07:08 |  06:58 |  05:58 |  05:20
|  16:41 |  17:31 |  18:21 |  20:12 |  21:01 |  21:42

  8 |  08:35 |  08:01 |  07:05 |  06:56 |  05:56 |  05:20
|  16:42 |  17:33 |  18:22 |  20:14 |  21:03 |  21:43

  9 |  08:34 |  07:59 |  07:03 |  06:54 |  05:54 |  05:19
|  16:44 |  17:35 |  18:24 |  20:16 |  21:04 |  21:44

 10 |  08:34 |  07:57 |  07:01 08:06 (5) |  06:52 |  05:53 |  05:19
|  16:45 |  17:37 |  18:26     8    08:14 (5) |  20:17 |  21:06 |  21:45

 11 |  08:33 |  07:55 |  06:59 08:03 (5) |  06:50 |  05:51 |  05:18
|  16:46 |  17:38 |  18:28    15    08:18 (5) |  20:19 |  21:07 |  21:45

 12 |  08:33 |  07:54 |  06:57 08:00 (5) |  06:47 |  05:49 |  05:18
|  16:48 |  17:40 |  18:29    20    08:20 (5) |  20:21 |  21:09 |  21:46

 13 |  08:32 |  07:52 |  06:54 07:59 (5) |  06:45 07:28 (1) |  05:48 |  05:18
|  16:49 |  17:42 |  18:31    23    08:22 (5) |  20:22     6    07:34 (1) |  21:10 |  21:47

 14 |  08:31 |  07:50 |  06:52 07:56 (5) |  06:43 07:25 (1) |  05:46 |  05:17
|  16:51 |  17:44 |  18:33    26    08:22 (5) |  20:24    12    07:37 (1) |  21:12 |  21:47

 15 |  08:31 |  07:48 |  06:50 07:55 (5) |  06:41 07:23 (1) |  05:45 |  05:17
|  16:52 |  17:46 |  18:34    28    08:23 (5) |  20:25    15    07:38 (1) |  21:14 |  21:48

 16 |  08:30 |  07:46 |  06:48 07:55 (5) |  06:39 07:22 (1) |  05:43 |  05:17
|  16:54 |  17:47 |  18:36    29    08:24 (5) |  20:27    17    07:39 (1) |  21:15 |  21:49

 17 |  08:29 |  07:44 |  06:45 07:54 (5) |  06:37 07:21 (1) |  05:42 |  05:17
|  16:55 |  17:49 |  18:38    30    08:24 (5) |  20:29    18    07:39 (1) |  21:16 |  21:49

 18 |  08:28 |  07:43 |  06:43 07:28 (4) |  06:35 07:20 (1) |  05:40 |  05:17
|  16:57 |  17:51 |  18:39    41    08:24 (5) |  20:30    20    07:40 (1) |  21:18 |  21:49

 19 |  08:27 |  07:41 |  06:41 07:17 (2) |  06:33 07:20 (1) |  05:39 |  05:17
|  16:58 |  17:53 |  18:41    53    08:24 (5) |  20:32    20    07:40 (1) |  21:19 |  21:50

 20 |  08:26 |  07:39 08:19 (3) |  06:39 07:15 (2) |  06:30 07:20 (1) |  05:38 |  05:17
|  17:00 |  17:54     5    08:24 (3) |  18:43    59    08:24 (5) |  20:34    20    07:40 (1) |  21:21 |  21:50

 21 |  08:25 |  07:37 08:16 (3) |  06:37 07:13 (2) |  06:28 07:20 (1) |  05:36 |  05:17
|  17:02 |  17:56    11    08:27 (3) |  18:44    59    08:22 (5) |  20:35    19    07:39 (1) |  21:22 |  21:50

 22 |  08:24 |  07:35 08:14 (3) |  06:34 07:12 (2) |  06:26 07:20 (1) |  05:35 |  05:17
|  17:03 |  17:58    14    08:28 (3) |  18:46    60    08:22 (5) |  20:37    18    07:38 (1) |  21:24 |  21:51

 23 |  08:23 |  07:33 08:13 (3) |  06:32 07:12 (2) |  06:24 07:20 (1) |  05:34 |  05:17
|  17:05 |  18:00    16    08:29 (3) |  18:48    60    08:21 (5) |  20:39    18    07:38 (1) |  21:25 |  21:51

 24 |  08:22 |  07:31 08:12 (3) |  06:30 07:12 (2) |  06:22 07:21 (1) |  05:32 |  05:18
|  17:07 |  18:02    18    08:30 (3) |  18:49    58    08:20 (5) |  20:40    15    07:36 (1) |  21:26 |  21:51

 25 |  08:21 |  07:29 08:12 (3) |  06:28 07:11 (2) |  06:20 07:22 (1) |  05:31 |  05:18
|  17:08 |  18:03    18    08:30 (3) |  18:51    55    08:18 (5) |  20:42    13    07:35 (1) |  21:28 |  21:51

 26 |  08:20 |  07:27 08:12 (3) |  06:25 07:11 (2) |  06:18 07:23 (1) |  05:30 |  05:18
|  17:10 |  18:05    18    08:30 (3) |  18:53    53    08:17 (5) |  20:44     9    07:32 (1) |  21:29 |  21:51

 27 |  08:18 |  07:25 08:11 (3) |  06:23 07:12 (2) |  06:16 |  05:29 |  05:19
|  17:12 |  18:07    18    08:29 (3) |  18:54    48    08:15 (5) |  20:45 |  21:30 |  21:51

 28 |  08:17 |  07:22 08:11 (3) |  06:21 07:14 (2) |  06:14 |  05:28 |  05:19
|  17:13 |  18:09    18    08:29 (3) |  18:56    40    08:13 (5) |  20:47 |  21:31 |  21:51

 29 |  08:16 |  |  07:18 08:17 (2) |  06:12 |  05:27 |  05:20
|  17:15 |  |  19:58    24    09:08 (5) |  20:48 |  21:33 |  21:51

 30 |  08:14 |  |  07:16 08:24 (4) |  06:10 |  05:26 |  05:20
|  17:17 |  |  19:59    11    08:35 (4) |  20:50 |  21:34 |  21:51

 31 |  08:13 |  |  07:14 |  |  05:25 |  
|  17:19 |  |  20:01 |  |  21:35 |  

Sonnenscheinstunden |    262 |    278 |    366 |    413 |    480 |    494
astr.max.mögl.Beschattung | |   136 |   842 |   220 | |
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Projekt:

13-127-GK-02
Beschreibung:

Schattenwurfgutachten für das geplante Repowering im Windpark Grevenbroich
Lizenzierter Anwender:

T&H I ngenieure GmbH 
Bremerhavener Heerstraße 10 
DE-28717 Bremen
+ 49 (0) 421 6989 9314
info@th-ingenieure.de
Berechnet:

27.05.2015 09:23/3.0.578

SHADOW - Kalender
Berechnung: ZusatzbelastungSchattenrezeptor: V - IO 23
Voraussetzungen für Berechnung des Schattenwurfs
Referenzjahr für Kalender 2015
Die dargestellten Zeiten sind die astronomisch maximal mögliche Beschattungsdauer, berechnet unter folgenden Annahmen:
   Die Sonne scheint täglich von Sonnenauf- bis -untergang
   Die Rotorfläche steht immer senkrecht zur Sonneneinfallsrichtung 
   Die Windenergieanlage/n ist/ sind immer in Betrieb

Tabellen-Layout: Die Daten für jeden Tag sind in folgender Matrix wiedergegeben (Sommerzeit wie Bezugsjahr) :

Tag im Monat Sonnenaufgang    (SS:MM) Zeitpunkt (SS:MM) Schattenanfang (WEA mit erstem Schatten)
Sonnenuntergang (SS:MM) Minuten mit Schatten Zeitpunkt (SS:MM) Schattenende (WEA mit letztem Schatten)

| Juli | August | September | Oktober | November| Dezember
      

  1 |  05:21 |  05:55 |  06:43 |  07:30 08:36 (5) |  07:22 |  08:11
|  21:51 |  21:21 |  20:21 |  19:14    26    09:02 (5) |  17:09 |  16:30

  2 |  05:21 |  05:57 |  06:44 |  07:32 08:38 (5) |  07:24 |  08:13
|  21:50 |  21:20 |  20:19 |  19:12    23    09:01 (5) |  17:08 |  16:29

  3 |  05:22 |  05:58 |  06:46 |  07:33 08:39 (5) |  07:25 |  08:14
|  21:50 |  21:18 |  20:17 |  19:09    20    08:59 (5) |  17:06 |  16:28

  4 |  05:23 |  06:00 |  06:48 |  07:35 08:41 (5) |  07:27 |  08:15
|  21:50 |  21:16 |  20:15 |  19:07    15    08:56 (5) |  17:04 |  16:28

  5 |  05:23 |  06:01 |  06:49 |  07:36 08:45 (5) |  07:29 |  08:17
|  21:49 |  21:15 |  20:13 |  19:05     7    08:52 (5) |  17:02 |  16:27

  6 |  05:24 |  06:03 |  06:51 |  07:38 |  07:30 |  08:18
|  21:49 |  21:13 |  20:10 |  19:03 |  17:01 |  16:27

  7 |  05:25 |  06:04 |  06:52 |  07:40 |  07:32 |  08:19
|  21:48 |  21:11 |  20:08 |  19:00 |  16:59 |  16:27

  8 |  05:26 |  06:06 |  06:54 |  07:41 |  07:34 |  08:21
|  21:48 |  21:10 |  20:06 |  18:58 |  16:57 |  16:26

  9 |  05:27 |  06:07 |  06:55 |  07:43 |  07:36 |  08:22
|  21:47 |  21:08 |  20:04 |  18:56 |  16:56 |  16:26

 10 |  05:28 |  06:09 |  06:57 |  07:45 |  07:37 |  08:23
|  21:47 |  21:06 |  20:02 |  18:54 |  16:54 |  16:26

 11 |  05:29 |  06:10 |  06:59 |  07:46 08:52 (3) |  07:39 |  08:24
|  21:46 |  21:04 |  19:59 |  18:52     3    08:55 (3) |  16:53 |  16:26

 12 |  05:30 |  06:12 |  07:00 |  07:48 08:49 (3) |  07:41 |  08:25
|  21:45 |  21:02 |  19:57 |  18:50    10    08:59 (3) |  16:51 |  16:25

 13 |  05:31 |  06:13 |  07:02 |  07:50 08:46 (3) |  07:43 |  08:26
|  21:44 |  21:00 |  19:55 |  18:47    14    09:00 (3) |  16:50 |  16:25

 14 |  05:32 |  06:15 |  07:03 08:17 (4) |  07:51 08:45 (3) |  07:44 |  08:27
|  21:43 |  20:59 |  19:52     7    08:24 (4) |  18:45    16    09:01 (3) |  16:48 |  16:25

 15 |  05:33 |  06:16 |  07:05 08:13 (4) |  07:53 08:44 (3) |  07:46 |  08:28
|  21:43 |  20:57 |  19:50    13    08:26 (4) |  18:43    18    09:02 (3) |  16:47 |  16:25

 16 |  05:34 |  06:18 |  07:06 08:05 (2) |  07:55 08:44 (3) |  07:48 |  08:29
|  21:42 |  20:55 |  19:48    34    09:00 (5) |  18:41    18    09:02 (3) |  16:45 |  16:25

 17 |  05:35 |  06:19 |  07:08 08:01 (2) |  07:56 08:43 (3) |  07:49 |  08:30
|  21:41 |  20:53 |  19:46    44    09:02 (5) |  18:39    18    09:01 (3) |  16:44 |  16:26

 18 |  05:36 |  06:21 07:30 (1) |  07:10 08:00 (2) |  07:58 08:43 (3) |  07:51 |  08:30
|  21:40 |  20:51     8    07:38 (1) |  19:43    50    09:04 (5) |  18:37    18    09:01 (3) |  16:43 |  16:26

 19 |  05:38 |  06:23 07:28 (1) |  07:11 07:58 (2) |  08:00 08:43 (3) |  07:53 |  08:31
|  21:39 |  20:49    13    07:41 (1) |  19:41    55    09:05 (5) |  18:35    18    09:01 (3) |  16:41 |  16:26

 20 |  05:39 |  06:24 07:26 (1) |  07:13 07:58 (2) |  08:01 08:44 (3) |  07:54 |  08:32
|  21:37 |  20:47    15    07:41 (1) |  19:39    57    09:06 (5) |  18:33    16    09:00 (3) |  16:40 |  16:26

 21 |  05:40 |  06:26 07:26 (1) |  07:14 07:57 (2) |  08:03 08:44 (3) |  07:56 |  08:32
|  21:36 |  20:45    17    07:43 (1) |  19:37    59    09:06 (5) |  18:31    15    08:59 (3) |  16:39 |  16:27

 22 |  05:41 |  06:27 07:24 (1) |  07:16 07:57 (2) |  08:05 08:46 (3) |  07:58 |  08:33
|  21:35 |  20:43    19    07:43 (1) |  19:34    60    09:07 (5) |  18:29    11    08:57 (3) |  16:38 |  16:27

 23 |  05:43 |  06:29 07:24 (1) |  07:17 07:58 (2) |  08:06 08:48 (3) |  07:59 |  08:34
|  21:34 |  20:41    19    07:43 (1) |  19:32    60    09:07 (5) |  18:27     7    08:55 (3) |  16:37 |  16:28

 24 |  05:44 |  06:30 07:23 (1) |  07:19 07:58 (2) |  08:08 |  08:01 |  08:34
|  21:33 |  20:39    20    07:43 (1) |  19:30    59    09:07 (5) |  18:25 |  16:36 |  16:28

 25 |  05:45 |  06:32 07:23 (1) |  07:21 07:59 (2) |  07:10 |  08:02 |  08:34
|  21:31 |  20:36    20    07:43 (1) |  19:27    57    09:07 (5) |  17:23 |  16:35 |  16:29

 26 |  05:47 |  06:34 07:23 (1) |  07:22 08:01 (2) |  07:11 |  08:04 |  08:35
|  21:30 |  20:34    19    07:42 (1) |  19:25    50    09:06 (5) |  17:21 |  16:34 |  16:29

 27 |  05:48 |  06:35 07:23 (1) |  07:24 08:11 (4) |  07:13 |  08:05 |  08:35
|  21:29 |  20:32    19    07:42 (1) |  19:23    40    09:06 (5) |  17:19 |  16:33 |  16:30

 28 |  05:49 |  06:37 07:23 (1) |  07:25 08:35 (5) |  07:15 |  08:07 |  08:35
|  21:27 |  20:30    18    07:41 (1) |  19:21    30    09:05 (5) |  17:17 |  16:32 |  16:31

 29 |  05:51 |  06:38 07:24 (1) |  07:27 08:35 (5) |  07:17 |  08:08 |  08:36
|  21:26 |  20:28    16    07:40 (1) |  19:18    29    09:04 (5) |  17:15 |  16:31 |  16:32

 30 |  05:52 |  06:40 07:25 (1) |  07:28 08:36 (5) |  07:18 |  08:10 |  08:36
|  21:24 |  20:26    13    07:38 (1) |  19:16    28    09:04 (5) |  17:13 |  16:30 |  16:32

 31 |  05:54 |  06:41 07:27 (1) |  |  07:20 |  |  08:36
|  21:23 |  20:24     9    07:36 (1) |  |  17:11 |  |  16:33

Sonnenscheinstunden |    498 |    453 |    382 |    334 |    270 |    248
astr.max.mögl.Beschattung | |   225 |   732 |   273 | |
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Projekt:

13-127-GK-02
Beschreibung:

Schattenwurfgutachten für das geplante Repowering im Windpark Grevenbroich
Lizenzierter Anwender:

T&H I ngenieure GmbH 
Bremerhavener Heerstraße 10 
DE-28717 Bremen
+ 49 (0) 421 6989 9314
info@th-ingenieure.de
Berechnet:

27.05.2015 09:23/3.0.578

SHADOW - Kalender
Berechnung: ZusatzbelastungSchattenrezeptor: W - IO 26
Voraussetzungen für Berechnung des Schattenwurfs
Referenzjahr für Kalender 2015
Die dargestellten Zeiten sind die astronomisch maximal mögliche Beschattungsdauer, berechnet unter folgenden Annahmen:
   Die Sonne scheint täglich von Sonnenauf- bis -untergang
   Die Rotorfläche steht immer senkrecht zur Sonneneinfallsrichtung 
   Die Windenergieanlage/n ist/ sind immer in Betrieb

Tabellen-Layout: Die Daten für jeden Tag sind in folgender Matrix wiedergegeben (Sommerzeit wie Bezugsjahr) :

Tag im Monat Sonnenaufgang    (SS:MM) Zeitpunkt (SS:MM) Schattenanfang (WEA mit erstem Schatten)
Sonnenuntergang (SS:MM) Minuten mit Schatten Zeitpunkt (SS:MM) Schattenende (WEA mit letztem Schatten)

| Januar | Februar | März | April | Mai | Juni | Juli | August | September| Oktober | November| Dezember
            

  1 |  08:36 |  08:11 |  07:20 |  07:12 |  06:09 |  05:24 |  05:21 |  05:55 |  06:43 |  07:30 |  07:22 |  08:11
|  16:35 |  17:20 |  18:10 |  20:02 |  20:52 |  21:36 |  21:51 |  21:21 |  20:21 |  19:14 |  17:09 |  16:30

  2 |  08:36 |  08:10 |  07:18 |  07:10 |  06:07 |  05:24 |  05:21 |  05:57 |  06:45 |  07:32 |  07:23 |  08:13
|  16:36 |  17:22 |  18:12 |  20:04 |  20:53 |  21:37 |  21:50 |  21:19 |  20:19 |  19:12 |  17:08 |  16:29

  3 |  08:36 |  08:08 |  07:16 |  07:07 |  06:05 |  05:23 |  05:22 |  05:58 |  06:46 |  07:33 |  07:25 |  08:14
|  16:37 |  17:24 |  18:14 |  20:06 |  20:55 |  21:38 |  21:50 |  21:18 |  20:17 |  19:09 |  17:06 |  16:29

  4 |  08:36 |  08:07 |  07:14 |  07:05 |  06:03 |  05:22 |  05:23 |  06:00 |  06:48 |  07:35 |  07:27 |  08:15
|  16:38 |  17:26 |  18:16 |  20:07 |  20:56 |  21:39 |  21:50 |  21:16 |  20:15 |  19:07 |  17:04 |  16:28

  5 |  08:35 |  08:05 |  07:12 |  07:03 |  06:01 |  05:21 |  05:24 |  06:01 |  06:49 |  07:36 |  07:29 |  08:17
|  16:39 |  17:28 |  18:17 |  20:09 |  20:58 |  21:40 |  21:49 |  21:15 |  20:13 |  19:05 |  17:02 |  16:28

  6 |  08:35 |  08:04 |  07:10 |  07:01 |  06:00 |  05:21 |  05:24 |  06:03 |  06:51 |  07:38 |  07:30 |  08:18
|  16:40 |  17:29 |  18:19 |  20:11 |  21:00 |  21:41 |  21:49 |  21:13 |  20:10 |  19:03 |  17:01 |  16:27

  7 |  08:35 |  08:02 |  07:08 |  06:58 |  05:58 |  05:20 |  05:25 |  06:04 |  06:52 |  07:40 |  07:32 |  08:19
|  16:41 |  17:31 |  18:21 |  20:12 |  21:01 |  21:42 |  21:48 |  21:11 |  20:08 |  19:00 |  16:59 |  16:27

  8 |  08:34 |  08:00 |  07:05 |  06:56 |  05:56 |  05:20 |  05:26 |  06:06 |  06:54 |  07:41 |  07:34 |  08:20
|  16:43 |  17:33 |  18:22 |  20:14 |  21:03 |  21:43 |  21:48 |  21:09 |  20:06 |  18:58 |  16:57 |  16:26

  9 |  08:34 |  07:59 |  07:03 |  06:54 |  05:54 |  05:19 |  05:27 |  06:07 |  06:55 |  07:43 |  07:36 |  08:22
|  16:44 |  17:35 |  18:24 |  20:16 |  21:04 |  21:44 |  21:47 |  21:08 |  20:04 |  18:56 |  16:56 |  16:26

 10 |  08:34 |  07:57 |  07:01 |  06:52 |  05:53 |  05:19 |  05:28 |  06:09 |  06:57 |  07:45 |  07:37 |  08:23
|  16:45 |  17:37 |  18:26 |  20:17 |  21:06 |  21:44 |  21:46 |  21:06 |  20:01 |  18:54 |  16:54 |  16:26

 11 |  08:33 |  07:55 |  06:59 |  06:50 |  05:51 |  05:18 |  05:29 |  06:10 |  06:59 |  07:46 |  07:39 |  08:24
|  16:47 |  17:38 |  18:28 |  20:19 |  21:07 |  21:45 |  21:46 |  21:04 |  19:59 |  18:52 |  16:53 |  16:26

 12 |  08:32 |  07:54 |  06:57 |  06:47 |  05:49 |  05:18 |  05:30 |  06:12 |  07:00 |  07:48 |  07:41 |  08:25
|  16:48 |  17:40 |  18:29 |  20:21 |  21:09 |  21:46 |  21:45 |  21:02 |  19:57 |  18:50 |  16:51 |  16:25

 13 |  08:32 |  07:52 |  06:54 |  06:45 |  05:48 |  05:18 |  05:31 |  06:13 |  07:02 |  07:49 |  07:42 |  08:26
|  16:49 |  17:42 |  18:31 |  20:22 |  21:10 |  21:47 |  21:44 |  21:00 |  19:55 |  18:47 |  16:50 |  16:25

 14 |  08:31 |  07:50 |  06:52 |  06:43 |  05:46 |  05:17 |  05:32 |  06:15 |  07:03 |  07:51 |  07:44 |  08:27
|  16:51 |  17:44 |  18:33 |  20:24 |  21:12 |  21:47 |  21:43 |  20:58 |  19:52 |  18:45 |  16:48 |  16:25

 15 |  08:30 |  07:48 |  06:50 |  06:41 |  05:45 |  05:17 |  05:33 |  06:16 |  07:05 |  07:53 |  07:46 |  08:28
|  16:52 |  17:46 |  18:34 |  20:25 |  21:13 |  21:48 |  21:42 |  20:57 |  19:50 |  18:43 |  16:47 |  16:25

 16 |  08:30 |  07:46 |  06:48 |  06:39 |  05:43 |  05:17 |  05:34 |  06:18 |  07:06 |  07:54 |  07:48 |  08:29
|  16:54 |  17:47 |  18:36 |  20:27 |  21:15 |  21:48 |  21:41 |  20:55 |  19:48 |  18:41 |  16:45 |  16:26

 17 |  08:29 |  07:44 |  06:45 |  06:37 |  05:42 |  05:17 |  05:35 |  06:20 |  07:08 |  07:56 |  07:49 |  08:29
|  16:55 |  17:49 |  18:38 |  20:29 |  21:16 |  21:49 |  21:40 |  20:53 |  19:46 |  18:39 |  16:44 |  16:26

 18 |  08:28 |  07:42 |  06:43 |  06:35 |  05:40 |  05:17 |  05:36 |  06:21 |  07:10 |  07:58 |  07:51 |  08:30
|  16:57 |  17:51 |  18:39 |  20:30 |  21:18 |  21:49 |  21:39 |  20:51 |  19:43 |  18:37 |  16:43 |  16:26

 19 |  08:27 |  07:41 |  06:41 |  06:33 |  05:39 |  05:17 |  05:38 |  06:23 |  07:11 |  08:00 |  07:53 |  08:31
|  16:58 |  17:53 |  18:41 |  20:32 |  21:19 |  21:50 |  21:38 |  20:49 |  19:41 |  18:35 |  16:42 |  16:26

 20 |  08:26 |  07:39 |  06:39 |  06:30 |  05:38 |  05:17 |  05:39 |  06:24 |  07:13 |  08:01 |  07:54 |  08:32
|  17:00 |  17:55 |  18:43 |  20:34 |  21:21 |  21:50 |  21:37 |  20:47 |  19:39 |  18:33 |  16:40 |  16:26

 21 |  08:25 |  07:37 |  06:36 |  06:28 |  05:36 |  05:17 |  05:40 |  06:26 |  07:14 |  08:03 |  07:56 |  08:32
|  17:02 |  17:56 |  18:44 |  20:35 |  21:22 |  21:50 |  21:36 |  20:45 |  19:37 |  18:31 |  16:39 |  16:27

 22 |  08:24 |  07:35 |  06:34 |  06:26 |  05:35 |  05:17 |  05:41 |  06:27 |  07:16 |  08:05 |  07:58 |  08:33
|  17:03 |  17:58 |  18:46 |  20:37 |  21:23 |  21:51 |  21:35 |  20:43 |  19:34 |  18:29 |  16:38 |  16:27

 23 |  08:23 |  07:33 |  06:32 |  06:24 |  05:34 |  05:17 |  05:43 |  06:29 |  07:17 |  08:06 |  07:59 |  08:33
|  17:05 |  18:00 |  18:48 |  20:39 |  21:25 |  21:51 |  21:34 |  20:41 |  19:32 |  18:27 |  16:37 |  16:28

 24 |  08:22 |  07:31 |  06:30 |  06:22 |  05:33 |  05:18 |  05:44 |  06:30 |  07:19 |  08:08 |  08:01 |  08:34
|  17:07 |  18:02 |  18:49 |  20:40 |  21:26 |  21:51 |  21:32 |  20:38 |  19:30 |  18:25 |  16:36 |  16:28

 25 |  08:21 |  07:29 |  06:27 |  06:20 |  05:31 |  05:18 |  05:45 |  06:32 |  07:21 |  07:10 |  08:02 |  08:34
|  17:08 |  18:03 |  18:51 |  20:42 |  21:27 |  21:51 |  21:31 |  20:36 |  19:27 |  17:23 |  16:35 |  16:29

 26 |  08:20 |  07:27 |  06:25 |  06:18 |  05:30 |  05:18 |  05:47 |  06:34 |  07:22 |  07:11 |  08:04 |  08:35
|  17:10 |  18:05 |  18:53 |  20:43 |  21:29 |  21:51 |  21:30 |  20:34 |  19:25 |  17:21 |  16:34 |  16:30

 27 |  08:18 |  07:24 |  06:23 |  06:16 |  05:29 |  05:19 |  05:48 |  06:35 |  07:24 |  07:13 |  08:05 |  08:35
|  17:12 |  18:07 |  18:54 |  20:45 |  21:30 |  21:51 |  21:28 |  20:32 |  19:23 |  17:19 |  16:33 |  16:30

 28 |  08:17 |  07:22 |  06:21 |  06:14 |  05:28 |  05:19 |  05:50 |  06:37 |  07:25 |  07:15 |  08:07 |  08:35
|  17:13 |  18:09 |  18:56 |  20:47 |  21:31 |  21:51 |  21:27 |  20:30 |  19:21 |  17:17 |  16:32 |  16:31

 29 |  08:16 |  |  07:18 |  06:12 |  05:27 |  05:20 |  05:51 |  06:38 |  07:27 |  07:17 |  08:08 |  08:35
|  17:15 |  |  19:58 |  20:48 |  21:32 |  21:51 |  21:26 |  20:28 |  19:18 |  17:15 |  16:31 |  16:32

 30 |  08:14 |  |  07:16 |  06:11 |  05:26 |  05:20 |  05:52 |  06:40 |  07:28 |  07:18 |  08:10 |  08:36
|  17:17 |  |  19:59 |  20:50 |  21:34 |  21:51 |  21:24 |  20:26 |  19:16 |  17:13 |  16:31 |  16:33

 31 |  08:13 |  |  07:14 |  |  05:25 |  |  05:54 |  06:41 |  |  07:20 |  |  08:36
|  17:19 |  |  20:01 |  |  21:35 |  |  21:23 |  20:24 |  |  17:11 |  |  16:33

Sonnenscheinstunden |    262 |    278 |    366 |    413 |    480 |    494 |    498 |    452 |    382 |    334 |    271 |    248
astr.max.mögl.Beschattung | | | | | | | | | | | |
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Projekt:

13-127-GK-02
Beschreibung:

Schattenwurfgutachten für das geplante Repowering im Windpark Grevenbroich
Lizenzierter Anwender:

T&H I ngenieure GmbH 
Bremerhavener Heerstraße 10 
DE-28717 Bremen
+ 49 (0) 421 6989 9314
info@th-ingenieure.de
Berechnet:

27.05.2015 09:23/3.0.578

SHADOW - Kalender
Berechnung: ZusatzbelastungSchattenrezeptor: X - IO 27
Voraussetzungen für Berechnung des Schattenwurfs
Referenzjahr für Kalender 2015
Die dargestellten Zeiten sind die astronomisch maximal mögliche Beschattungsdauer, berechnet unter folgenden Annahmen:
   Die Sonne scheint täglich von Sonnenauf- bis -untergang
   Die Rotorfläche steht immer senkrecht zur Sonneneinfallsrichtung 
   Die Windenergieanlage/n ist/ sind immer in Betrieb

Tabellen-Layout: Die Daten für jeden Tag sind in folgender Matrix wiedergegeben (Sommerzeit wie Bezugsjahr) :

Tag im Monat Sonnenaufgang    (SS:MM) Zeitpunkt (SS:MM) Schattenanfang (WEA mit erstem Schatten)
Sonnenuntergang (SS:MM) Minuten mit Schatten Zeitpunkt (SS:MM) Schattenende (WEA mit letztem Schatten)

| Januar | Februar | März | April | Mai | Juni
      

  1 |  08:36 |  08:11 |  07:20 |  07:12 |  06:08 |  05:24 19:58 (4)
|  16:35 |  17:20 |  18:10 |  20:02 |  20:51 |  21:36    26    20:24 (4)

  2 |  08:36 |  08:10 |  07:18 |  07:09 |  06:07 |  05:23 19:58 (4)
|  16:36 |  17:22 |  18:12 |  20:04 |  20:53 |  21:37    26    20:24 (4)

  3 |  08:36 |  08:08 |  07:16 |  07:07 |  06:05 |  05:23 19:59 (4)
|  16:37 |  17:24 |  18:14 |  20:06 |  20:55 |  21:38    25    20:24 (4)

  4 |  08:36 |  08:07 |  07:14 |  07:05 |  06:03 |  05:22 19:59 (4)
|  16:38 |  17:26 |  18:15 |  20:07 |  20:56 |  21:39    25    20:24 (4)

  5 |  08:35 |  08:05 |  07:12 |  07:03 18:59 (3) |  06:01 |  05:21 19:59 (4)
|  16:39 |  17:27 |  18:17 |  20:09    10    19:09 (3) |  20:58 |  21:40    24    20:23 (4)

  6 |  08:35 |  08:04 |  07:10 |  07:00 18:54 (3) |  05:59 |  05:21 20:00 (4)
|  16:40 |  17:29 |  18:19 |  20:11    17    19:11 (3) |  20:59 |  21:41    24    20:24 (4)

  7 |  08:35 |  08:02 |  07:07 |  06:58 18:52 (3) |  05:58 |  05:20 20:00 (4)
|  16:41 |  17:31 |  18:21 |  20:12    21    19:13 (3) |  21:01 |  21:42    23    20:23 (4)

  8 |  08:34 |  08:00 |  07:05 |  06:56 18:51 (3) |  05:56 |  05:19 20:01 (4)
|  16:42 |  17:33 |  18:22 |  20:14    23    19:14 (3) |  21:03 |  21:43    23    20:24 (4)

  9 |  08:34 |  07:59 |  07:03 |  06:54 18:50 (3) |  05:54 |  05:19 20:01 (4)
|  16:44 |  17:35 |  18:24 |  20:16    25    19:15 (3) |  21:04 |  21:44    23    20:24 (4)

 10 |  08:34 |  07:57 |  07:01 |  06:52 18:49 (3) |  05:52 |  05:18 20:01 (4)
|  16:45 |  17:36 |  18:26 |  20:17    27    19:16 (3) |  21:06 |  21:44    22    20:23 (4)

 11 |  08:33 |  07:55 |  06:59 |  06:49 18:48 (3) |  05:51 |  05:18 20:02 (4)
|  16:46 |  17:38 |  18:27 |  20:19    28    19:16 (3) |  21:07 |  21:45    22    20:24 (4)

 12 |  08:32 |  07:54 |  06:56 |  06:47 18:46 (3) |  05:49 |  05:18 20:03 (4)
|  16:48 |  17:40 |  18:29 |  20:20    30    19:16 (3) |  21:09 |  21:46    21    20:24 (4)

 13 |  08:32 |  07:52 |  06:54 |  06:45 18:46 (3) |  05:48 |  05:17 20:02 (4)
|  16:49 |  17:42 |  18:31 |  20:22    30    19:16 (3) |  21:10 |  21:47    21    20:23 (4)

 14 |  08:31 |  07:50 |  06:52 |  06:43 18:46 (3) |  05:46 20:05 (4) |  05:17 20:03 (4)
|  16:51 |  17:44 |  18:32 |  20:24    30    19:16 (3) |  21:12     8    20:13 (4) |  21:47    20    20:23 (4)

 15 |  08:30 |  07:48 |  06:50 |  06:41 18:46 (3) |  05:45 20:03 (4) |  05:17 20:03 (4)
|  16:52 |  17:45 |  18:34 |  20:25    30    19:16 (3) |  21:13    13    20:16 (4) |  21:48    20    20:23 (4)

 16 |  08:30 |  07:46 |  06:48 |  06:39 18:46 (3) |  05:43 20:01 (4) |  05:17 20:04 (4)
|  16:54 |  17:47 |  18:36 |  20:27    29    19:15 (3) |  21:15    16    20:17 (4) |  21:48    20    20:24 (4)

 17 |  08:29 |  07:44 |  06:45 |  06:37 18:46 (3) |  05:42 20:00 (4) |  05:17 20:04 (4)
|  16:55 |  17:49 |  18:38 |  20:29    29    19:15 (3) |  21:16    18    20:18 (4) |  21:49    20    20:24 (4)

 18 |  08:28 |  07:42 |  06:43 |  06:34 18:46 (3) |  05:40 19:59 (4) |  05:17 20:04 (4)
|  16:57 |  17:51 |  18:39 |  20:30    28    19:14 (3) |  21:18    21    20:20 (4) |  21:49    20    20:24 (4)

 19 |  08:27 |  07:40 |  06:41 |  06:32 18:47 (3) |  05:39 19:59 (4) |  05:17 20:05 (4)
|  16:58 |  17:53 |  18:41 |  20:32    26    19:13 (3) |  21:19    22    20:21 (4) |  21:50    19    20:24 (4)

 20 |  08:26 |  07:39 |  06:39 |  06:30 18:47 (3) |  05:37 19:58 (4) |  05:17 20:05 (4)
|  17:00 |  17:54 |  18:43 |  20:34    25    19:12 (3) |  21:21    22    20:20 (4) |  21:50    19    20:24 (4)

 21 |  08:25 |  07:37 |  06:36 |  06:28 18:48 (3) |  05:36 19:57 (4) |  05:17 20:05 (4)
|  17:01 |  17:56 |  18:44 |  20:35    23    19:11 (3) |  21:22    24    20:21 (4) |  21:50    19    20:24 (4)

 22 |  08:24 |  07:35 |  06:34 |  06:26 18:49 (3) |  05:35 19:57 (4) |  05:17 20:06 (4)
|  17:03 |  17:58 |  18:46 |  20:37    21    19:10 (3) |  21:23    25    20:22 (4) |  21:51    19    20:25 (4)

 23 |  08:23 |  07:33 |  06:32 |  06:24 18:51 (3) |  05:34 19:57 (4) |  05:17 20:06 (4)
|  17:05 |  18:00 |  18:48 |  20:38    17    19:08 (3) |  21:25    25    20:22 (4) |  21:51    19    20:25 (4)

 24 |  08:22 |  07:31 |  06:30 |  06:22 18:53 (3) |  05:32 19:57 (4) |  05:17 20:06 (4)
|  17:06 |  18:01 |  18:49 |  20:40    12    19:05 (3) |  21:26    26    20:23 (4) |  21:51    19    20:25 (4)

 25 |  08:21 |  07:29 |  06:27 |  06:20 |  05:31 19:57 (4) |  05:18 20:06 (4)
|  17:08 |  18:03 |  18:51 |  20:42 |  21:27    26    20:23 (4) |  21:51    19    20:25 (4)

 26 |  08:19 |  07:26 |  06:25 |  06:18 |  05:30 19:57 (4) |  05:18 20:06 (4)
|  17:10 |  18:05 |  18:52 |  20:43 |  21:29    26    20:23 (4) |  21:51    20    20:26 (4)

 27 |  08:18 |  07:24 |  06:23 |  06:16 |  05:29 19:57 (4) |  05:19 20:06 (4)
|  17:12 |  18:07 |  18:54 |  20:45 |  21:30    26    20:23 (4) |  21:51    20    20:26 (4)

 28 |  08:17 |  07:22 |  06:21 |  06:14 |  05:28 19:57 (4) |  05:19 20:07 (4)
|  17:13 |  18:08 |  18:56 |  20:47 |  21:31    26    20:23 (4) |  21:51    20    20:27 (4)

 29 |  08:16 |  |  07:18 |  06:12 |  05:27 19:57 (4) |  05:19 20:06 (4)
|  17:15 |  |  19:57 |  20:48 |  21:32    26    20:23 (4) |  21:51    20    20:26 (4)

 30 |  08:14 |  |  07:16 |  06:10 |  05:26 19:57 (4) |  05:20 20:07 (4)
|  17:17 |  |  19:59 |  20:50 |  21:34    26    20:23 (4) |  21:51    20    20:27 (4)

 31 |  08:13 |  |  07:14 |  |  05:25 19:58 (4) |  
|  17:19 |  |  20:01 |  |  21:35    26    20:24 (4) |  

Sonnenscheinstunden |    262 |    278 |    366 |    413 |    480 |    494
astr.max.mögl.Beschattung | | | |   481 |   402 |   638
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Projekt:

13-127-GK-02
Beschreibung:

Schattenwurfgutachten für das geplante Repowering im Windpark Grevenbroich
Lizenzierter Anwender:

T&H I ngenieure GmbH 
Bremerhavener Heerstraße 10 
DE-28717 Bremen
+ 49 (0) 421 6989 9314
info@th-ingenieure.de
Berechnet:

27.05.2015 09:23/3.0.578

SHADOW - Kalender
Berechnung: ZusatzbelastungSchattenrezeptor: X - IO 27
Voraussetzungen für Berechnung des Schattenwurfs
Referenzjahr für Kalender 2015
Die dargestellten Zeiten sind die astronomisch maximal mögliche Beschattungsdauer, berechnet unter folgenden Annahmen:
   Die Sonne scheint täglich von Sonnenauf- bis -untergang
   Die Rotorfläche steht immer senkrecht zur Sonneneinfallsrichtung 
   Die Windenergieanlage/n ist/ sind immer in Betrieb

Tabellen-Layout: Die Daten für jeden Tag sind in folgender Matrix wiedergegeben (Sommerzeit wie Bezugsjahr) :

Tag im Monat Sonnenaufgang    (SS:MM) Zeitpunkt (SS:MM) Schattenanfang (WEA mit erstem Schatten)
Sonnenuntergang (SS:MM) Minuten mit Schatten Zeitpunkt (SS:MM) Schattenende (WEA mit letztem Schatten)

| Juli | August | September | Oktober | November| Dezember
      

  1 |  05:21 20:06 (4) |  05:55 |  06:43 18:46 (3) |  07:30 |  07:22 |  08:11
|  21:51    21    20:27 (4) |  21:21 |  20:21    30    19:16 (3) |  19:14 |  17:09 |  16:30

  2 |  05:21 20:07 (4) |  05:57 |  06:44 18:47 (3) |  07:32 |  07:23 |  08:13
|  21:50    21    20:28 (4) |  21:19 |  20:19    28    19:15 (3) |  19:11 |  17:07 |  16:29

  3 |  05:22 20:07 (4) |  05:58 |  06:46 18:46 (3) |  07:33 |  07:25 |  08:14
|  21:50    22    20:29 (4) |  21:18 |  20:17    28    19:14 (3) |  19:09 |  17:06 |  16:28

  4 |  05:23 20:06 (4) |  05:59 |  06:47 18:47 (3) |  07:35 |  07:27 |  08:15
|  21:50    22    20:28 (4) |  21:16 |  20:15    26    19:13 (3) |  19:07 |  17:04 |  16:28

  5 |  05:23 20:06 (4) |  06:01 |  06:49 18:47 (3) |  07:36 |  07:29 |  08:17
|  21:49    23    20:29 (4) |  21:15 |  20:13    25    19:12 (3) |  19:05 |  17:02 |  16:27

  6 |  05:24 20:07 (4) |  06:02 |  06:51 18:49 (3) |  07:38 |  07:30 |  08:18
|  21:49    23    20:30 (4) |  21:13 |  20:10    22    19:11 (3) |  19:03 |  17:00 |  16:27

  7 |  05:25 20:07 (4) |  06:04 |  06:52 18:49 (3) |  07:40 |  07:32 |  08:19
|  21:48    23    20:30 (4) |  21:11 |  20:08    19    19:08 (3) |  19:00 |  16:59 |  16:26

  8 |  05:26 20:06 (4) |  06:06 |  06:54 18:52 (3) |  07:41 |  07:34 |  08:20
|  21:48    24    20:30 (4) |  21:09 |  20:06    14    19:06 (3) |  18:58 |  16:57 |  16:26

  9 |  05:27 20:06 (4) |  06:07 |  06:55 18:55 (3) |  07:43 |  07:36 |  08:22
|  21:47    24    20:30 (4) |  21:08 |  20:04     6    19:01 (3) |  18:56 |  16:56 |  16:26

 10 |  05:28 20:06 (4) |  06:09 |  06:57 |  07:44 |  07:37 |  08:23
|  21:46    25    20:31 (4) |  21:06 |  20:01 |  18:54 |  16:54 |  16:26

 11 |  05:29 20:06 (4) |  06:10 |  06:58 |  07:46 |  07:39 |  08:24
|  21:46    25    20:31 (4) |  21:04 |  19:59 |  18:52 |  16:52 |  16:25

 12 |  05:30 20:06 (4) |  06:12 |  07:00 |  07:48 |  07:41 |  08:25
|  21:45    25    20:31 (4) |  21:02 |  19:57 |  18:49 |  16:51 |  16:25

 13 |  05:31 20:06 (4) |  06:13 |  07:02 |  07:49 |  07:42 |  08:26
|  21:44    26    20:32 (4) |  21:00 |  19:55 |  18:47 |  16:49 |  16:25

 14 |  05:32 20:06 (4) |  06:15 |  07:03 |  07:51 |  07:44 |  08:27
|  21:43    26    20:32 (4) |  20:58 |  19:52 |  18:45 |  16:48 |  16:25

 15 |  05:33 20:06 (4) |  06:16 |  07:05 |  07:53 |  07:46 |  08:28
|  21:42    26    20:32 (4) |  20:56 |  19:50 |  18:43 |  16:47 |  16:25

 16 |  05:34 20:06 (4) |  06:18 |  07:06 |  07:54 |  07:48 |  08:29
|  21:41    26    20:32 (4) |  20:55 |  19:48 |  18:41 |  16:45 |  16:25

 17 |  05:35 20:06 (4) |  06:19 |  07:08 |  07:56 |  07:49 |  08:29
|  21:40    26    20:32 (4) |  20:53 |  19:46 |  18:39 |  16:44 |  16:25

 18 |  05:36 20:06 (4) |  06:21 |  07:09 |  07:58 |  07:51 |  08:30
|  21:39    26    20:32 (4) |  20:51 |  19:43 |  18:37 |  16:43 |  16:26

 19 |  05:38 20:07 (4) |  06:23 |  07:11 |  07:59 |  07:53 |  08:31
|  21:38    26    20:33 (4) |  20:49 |  19:41 |  18:35 |  16:41 |  16:26

 20 |  05:39 20:07 (4) |  06:24 18:59 (3) |  07:13 |  08:01 |  07:54 |  08:32
|  21:37    26    20:33 (4) |  20:47    11    19:10 (3) |  19:39 |  18:33 |  16:40 |  16:26

 21 |  05:40 20:07 (4) |  06:26 18:57 (3) |  07:14 |  08:03 |  07:56 |  08:32
|  21:36    26    20:33 (4) |  20:45    16    19:13 (3) |  19:36 |  18:30 |  16:39 |  16:27

 22 |  05:41 20:07 (4) |  06:27 18:54 (3) |  07:16 |  08:04 |  07:57 |  08:33
|  21:35    25    20:32 (4) |  20:43    20    19:14 (3) |  19:34 |  18:28 |  16:38 |  16:27

 23 |  05:43 20:07 (4) |  06:29 18:53 (3) |  07:17 |  08:06 |  07:59 |  08:33
|  21:34    25    20:32 (4) |  20:40    22    19:15 (3) |  19:32 |  18:26 |  16:37 |  16:28

 24 |  05:44 20:08 (4) |  06:30 18:51 (3) |  07:19 |  08:08 |  08:01 |  08:34
|  21:32    24    20:32 (4) |  20:38    25    19:16 (3) |  19:30 |  18:24 |  16:36 |  16:28

 25 |  05:45 20:09 (4) |  06:32 18:51 (3) |  07:20 |  07:10 |  08:02 |  08:34
|  21:31    22    20:31 (4) |  20:36    26    19:17 (3) |  19:27 |  17:22 |  16:35 |  16:29

 26 |  05:47 20:09 (4) |  06:33 18:49 (3) |  07:22 |  07:11 |  08:04 |  08:35
|  21:30    22    20:31 (4) |  20:34    28    19:17 (3) |  19:25 |  17:20 |  16:34 |  16:29

 27 |  05:48 20:09 (4) |  06:35 18:49 (3) |  07:24 |  07:13 |  08:05 |  08:35
|  21:28    21    20:30 (4) |  20:32    28    19:17 (3) |  19:23 |  17:19 |  16:33 |  16:30

 28 |  05:49 20:11 (4) |  06:37 18:47 (3) |  07:25 |  07:15 |  08:07 |  08:35
|  21:27    18    20:29 (4) |  20:30    30    19:17 (3) |  19:21 |  17:17 |  16:32 |  16:31

 29 |  05:51 20:12 (4) |  06:38 18:47 (3) |  07:27 |  07:16 |  08:08 |  08:35
|  21:26    16    20:28 (4) |  20:28    30    19:17 (3) |  19:18 |  17:15 |  16:31 |  16:32

 30 |  05:52 20:13 (4) |  06:40 18:47 (3) |  07:28 |  07:18 |  08:10 |  08:36
|  21:24    13    20:26 (4) |  20:26    30    19:17 (3) |  19:16 |  17:13 |  16:30 |  16:32

 31 |  05:54 20:16 (4) |  06:41 18:47 (3) |  |  07:20 |  |  08:36
|  21:23     8    20:24 (4) |  20:24    30    19:17 (3) |  |  17:11 |  |  16:33

Sonnenscheinstunden |    498 |    452 |    382 |    334 |    270 |    248
astr.max.mögl.Beschattung |   706 |   296 |   198 | | |
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Projekt:

13-127-GK-02
Beschreibung:

Schattenwurfgutachten für das geplante Repowering im Windpark Grevenbroich
Lizenzierter Anwender:

T&H I ngenieure GmbH 
Bremerhavener Heerstraße 10 
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Berechnet:
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SHADOW - Kalender
Berechnung: ZusatzbelastungSchattenrezeptor: Y - IO 28
Voraussetzungen für Berechnung des Schattenwurfs
Referenzjahr für Kalender 2015
Die dargestellten Zeiten sind die astronomisch maximal mögliche Beschattungsdauer, berechnet unter folgenden Annahmen:
   Die Sonne scheint täglich von Sonnenauf- bis -untergang
   Die Rotorfläche steht immer senkrecht zur Sonneneinfallsrichtung 
   Die Windenergieanlage/n ist/ sind immer in Betrieb

Tabellen-Layout: Die Daten für jeden Tag sind in folgender Matrix wiedergegeben (Sommerzeit wie Bezugsjahr) :

Tag im Monat Sonnenaufgang    (SS:MM) Zeitpunkt (SS:MM) Schattenanfang (WEA mit erstem Schatten)
Sonnenuntergang (SS:MM) Minuten mit Schatten Zeitpunkt (SS:MM) Schattenende (WEA mit letztem Schatten)

| Januar | Februar | März | April | Mai | Juni
      

  1 |  08:36 |  08:11 |  07:20 16:41 (3) |  07:12 18:24 (2) |  06:08 |  05:24 19:42 (1)
|  16:34 |  17:20 |  18:10    25    17:06 (3) |  20:02    40    19:07 (4) |  20:51 |  21:36    25    20:07 (1)

  2 |  08:36 |  08:10 |  07:18 16:42 (3) |  07:09 18:21 (2) |  06:07 |  05:23 19:42 (1)
|  16:35 |  17:22 |  18:12    24    17:06 (3) |  20:04    46    19:07 (4) |  20:53 |  21:37    25    20:07 (1)

  3 |  08:36 |  08:08 |  07:16 16:42 (3) |  07:07 18:19 (2) |  06:05 |  05:23 19:42 (1)
|  16:37 |  17:24 |  18:14    24    17:06 (3) |  20:06    49    19:08 (4) |  20:55 |  21:38    24    20:06 (1)

  4 |  08:36 |  08:07 |  07:14 16:43 (3) |  07:05 18:18 (2) |  06:03 |  05:22 19:43 (1)
|  16:38 |  17:26 |  18:15    22    17:05 (3) |  20:07    50    19:08 (4) |  20:56 |  21:39    23    20:06 (1)

  5 |  08:35 |  08:05 |  07:12 16:43 (3) |  07:03 18:16 (2) |  06:01 |  05:21 19:43 (1)
|  16:39 |  17:27 |  18:17    20    17:03 (3) |  20:09    51    19:07 (4) |  20:58 |  21:40    23    20:06 (1)

  6 |  08:35 |  08:04 |  07:10 16:44 (3) |  07:00 18:14 (2) |  05:59 |  05:21 19:44 (1)
|  16:40 |  17:29 |  18:19    18    17:02 (3) |  20:11    52    19:06 (4) |  20:59 |  21:41    22    20:06 (1)

  7 |  08:35 |  08:02 |  07:07 16:46 (3) |  06:58 18:14 (2) |  05:58 |  05:20 19:45 (1)
|  16:41 |  17:31 |  18:21    14    17:00 (3) |  20:12    51    19:05 (4) |  21:01 |  21:42    20    20:05 (1)

  8 |  08:34 |  08:00 |  07:05 16:50 (3) |  06:56 18:13 (2) |  05:56 |  05:19 19:46 (1)
|  16:42 |  17:33 |  18:22     6    16:56 (3) |  20:14    51    19:04 (4) |  21:03 |  21:43    20    20:06 (1)

  9 |  08:34 |  07:59 |  07:03 |  06:54 18:12 (2) |  05:54 19:48 (1) |  05:19 19:47 (1)
|  16:44 |  17:35 |  18:24 |  20:16    51    19:03 (4) |  21:04    10    19:58 (1) |  21:44    19    20:06 (1)

 10 |  08:34 |  07:57 |  07:01 |  06:52 18:12 (2) |  05:52 19:45 (1) |  05:18 19:47 (1)
|  16:45 |  17:36 |  18:26 |  20:17    50    19:02 (4) |  21:06    15    20:00 (1) |  21:44    18    20:05 (1)

 11 |  08:33 |  07:55 |  06:59 |  06:49 18:12 (2) |  05:51 19:44 (1) |  05:18 19:48 (1)
|  16:46 |  17:38 |  18:27 |  20:19    48    19:00 (4) |  21:07    18    20:02 (1) |  21:45    17    20:05 (1)

 12 |  08:32 |  07:54 |  06:56 |  06:47 18:11 (2) |  05:49 19:42 (1) |  05:18 19:48 (1)
|  16:48 |  17:40 |  18:29 |  20:20    39    18:54 (4) |  21:09    21    20:03 (1) |  21:46    17    20:05 (1)

 13 |  08:32 |  07:52 |  06:54 |  06:45 18:11 (2) |  05:48 19:42 (1) |  05:17 19:48 (1)
|  16:49 |  17:42 |  18:31 |  20:22    37    18:48 (2) |  21:10    22    20:04 (1) |  21:47    16    20:04 (1)

 14 |  08:31 |  07:50 |  06:52 |  06:43 18:11 (2) |  05:46 19:40 (1) |  05:17 19:49 (1)
|  16:51 |  17:44 |  18:32 |  20:24    37    18:48 (2) |  21:12    24    20:04 (1) |  21:47    15    20:04 (1)

 15 |  08:30 |  07:48 |  06:50 |  06:41 18:11 (2) |  05:45 19:40 (1) |  05:17 19:50 (1)
|  16:52 |  17:45 |  18:34 |  20:25    36    18:47 (2) |  21:13    25    20:05 (1) |  21:48    14    20:04 (1)

 16 |  08:30 |  07:46 |  06:48 |  06:39 18:12 (2) |  05:43 19:39 (1) |  05:17 19:50 (1)
|  16:54 |  17:47 |  18:36 |  20:27    35    18:47 (2) |  21:15    26    20:05 (1) |  21:48    14    20:04 (1)

 17 |  08:29 |  07:44 |  06:45 |  06:37 18:12 (2) |  05:42 19:39 (1) |  05:17 19:51 (1)
|  16:55 |  17:49 |  18:38 |  20:29    34    18:46 (2) |  21:16    27    20:06 (1) |  21:49    13    20:04 (1)

 18 |  08:28 |  07:42 |  06:43 |  06:34 18:13 (2) |  05:40 19:39 (1) |  05:17 19:51 (1)
|  16:57 |  17:51 |  18:39 |  20:30    32    18:45 (2) |  21:18    28    20:07 (1) |  21:49    13    20:04 (1)

 19 |  08:27 |  07:40 |  06:41 |  06:32 18:13 (2) |  05:39 19:39 (1) |  05:17 19:52 (1)
|  16:58 |  17:53 |  18:41 |  20:32    31    18:44 (2) |  21:19    28    20:07 (1) |  21:50    12    20:04 (1)

 20 |  08:26 |  07:39 16:51 (3) |  06:39 |  06:30 18:14 (2) |  05:37 19:38 (1) |  05:17 19:52 (1)
|  17:00 |  17:54     7    16:58 (3) |  18:43 |  20:34    29    18:43 (2) |  21:21    29    20:07 (1) |  21:50    12    20:04 (1)

 21 |  08:25 |  07:37 16:48 (3) |  06:36 |  06:28 18:16 (2) |  05:36 19:38 (1) |  05:17 19:52 (1)
|  17:01 |  17:56    13    17:01 (3) |  18:44 |  20:35    25    18:41 (2) |  21:22    29    20:07 (1) |  21:50    12    20:04 (1)

 22 |  08:24 |  07:35 16:46 (3) |  06:34 |  06:26 18:17 (2) |  05:35 19:38 (1) |  05:17 19:53 (1)
|  17:03 |  17:58    17    17:03 (3) |  18:46 |  20:37    23    18:40 (2) |  21:23    29    20:07 (1) |  21:51    12    20:05 (1)

 23 |  08:23 |  07:33 16:45 (3) |  06:32 |  06:24 18:19 (2) |  05:34 19:38 (1) |  05:17 19:53 (1)
|  17:05 |  18:00    20    17:05 (3) |  18:48 |  20:38    19    18:38 (2) |  21:25    29    20:07 (1) |  21:51    12    20:05 (1)

 24 |  08:22 |  07:31 16:44 (3) |  06:30 |  06:22 18:22 (2) |  05:32 19:39 (1) |  05:17 19:53 (1)
|  17:06 |  18:01    22    17:06 (3) |  18:49 |  20:40    13    18:35 (2) |  21:26    29    20:08 (1) |  21:51    12    20:05 (1)

 25 |  08:21 |  07:29 16:43 (3) |  06:27 |  06:20 |  05:31 19:39 (1) |  05:18 19:53 (1)
|  17:08 |  18:03    23    17:06 (3) |  18:51 |  20:42 |  21:27    29    20:08 (1) |  21:51    12    20:05 (1)

 26 |  08:20 |  07:26 16:42 (3) |  06:25 |  06:18 |  05:30 19:39 (1) |  05:18 19:53 (1)
|  17:10 |  18:05    24    17:06 (3) |  18:52 |  20:43 |  21:29    29    20:08 (1) |  21:51    13    20:06 (1)

 27 |  08:18 |  07:24 16:41 (3) |  06:23 17:56 (4) |  06:16 |  05:29 19:39 (1) |  05:19 19:53 (1)
|  17:12 |  18:07    25    17:06 (3) |  18:54     3    17:59 (4) |  20:45 |  21:30    29    20:08 (1) |  21:51    13    20:06 (1)

 28 |  08:17 |  07:22 16:41 (3) |  06:21 17:50 (4) |  06:14 |  05:28 19:40 (1) |  05:19 19:53 (1)
|  17:13 |  18:08    25    17:06 (3) |  18:56    13    18:03 (4) |  20:47 |  21:31    27    20:07 (1) |  21:51    14    20:07 (1)

 29 |  08:16 |  |  07:18 18:48 (4) |  06:12 |  05:27 19:40 (1) |  05:19 19:53 (1)
|  17:15 |  |  19:57    17    19:05 (4) |  20:48 |  21:32    27    20:07 (1) |  21:51    14    20:07 (1)

 30 |  08:14 |  |  07:16 18:47 (4) |  06:10 |  05:26 19:40 (1) |  05:20 19:53 (1)
|  17:17 |  |  19:59    19    19:06 (4) |  20:50 |  21:34    27    20:07 (1) |  21:51    15    20:08 (1)

 31 |  08:13 |  |  07:14 18:29 (2) |  |  05:25 19:41 (1) |  
|  17:19 |  |  20:01    30    19:07 (4) |  |  21:35    26    20:07 (1) |  

Sonnenscheinstunden |    262 |    278 |    366 |    413 |    480 |    494
astr.max.mögl.Beschattung | |   176 |   235 |   929 |   583 |   491
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Projekt:

13-127-GK-02
Beschreibung:

Schattenwurfgutachten für das geplante Repowering im Windpark Grevenbroich
Lizenzierter Anwender:

T&H I ngenieure GmbH 
Bremerhavener Heerstraße 10 
DE-28717 Bremen
+ 49 (0) 421 6989 9314
info@th-ingenieure.de
Berechnet:

27.05.2015 09:23/3.0.578

SHADOW - Kalender
Berechnung: ZusatzbelastungSchattenrezeptor: Y - IO 28
Voraussetzungen für Berechnung des Schattenwurfs
Referenzjahr für Kalender 2015
Die dargestellten Zeiten sind die astronomisch maximal mögliche Beschattungsdauer, berechnet unter folgenden Annahmen:
   Die Sonne scheint täglich von Sonnenauf- bis -untergang
   Die Rotorfläche steht immer senkrecht zur Sonneneinfallsrichtung 
   Die Windenergieanlage/n ist/ sind immer in Betrieb

Tabellen-Layout: Die Daten für jeden Tag sind in folgender Matrix wiedergegeben (Sommerzeit wie Bezugsjahr) :

Tag im Monat Sonnenaufgang    (SS:MM) Zeitpunkt (SS:MM) Schattenanfang (WEA mit erstem Schatten)
Sonnenuntergang (SS:MM) Minuten mit Schatten Zeitpunkt (SS:MM) Schattenende (WEA mit letztem Schatten)

| Juli | August | September | Oktober | November| Dezember
      

  1 |  05:21 19:52 (1) |  05:55 19:52 (1) |  06:43 18:11 (2) |  07:30 |  07:22 |  08:11
|  21:51    16    20:08 (1) |  21:21    22    20:14 (1) |  20:21    37    18:48 (2) |  19:14 |  17:09 |  16:30

  2 |  05:21 19:52 (1) |  05:57 19:52 (1) |  06:44 18:11 (2) |  07:32 |  07:23 |  08:13
|  21:50    17    20:09 (1) |  21:19    21    20:13 (1) |  20:19    46    18:57 (4) |  19:11 |  17:07 |  16:29

  3 |  05:22 19:52 (1) |  05:58 19:54 (1) |  06:46 18:10 (2) |  07:33 |  07:25 |  08:14
|  21:50    18    20:10 (1) |  21:18    18    20:12 (1) |  20:17    49    18:59 (4) |  19:09 |  17:06 |  16:28

  4 |  05:23 19:51 (1) |  05:59 19:55 (1) |  06:47 18:10 (2) |  07:35 |  07:27 |  08:15
|  21:50    19    20:10 (1) |  21:16    15    20:10 (1) |  20:15    51    19:01 (4) |  19:07 |  17:04 |  16:28

  5 |  05:23 19:51 (1) |  06:01 19:58 (1) |  06:49 18:10 (2) |  07:36 |  07:29 |  08:17
|  21:49    20    20:11 (1) |  21:15    10    20:08 (1) |  20:13    51    19:01 (4) |  19:05 |  17:02 |  16:27

  6 |  05:24 19:51 (1) |  06:02 |  06:51 18:10 (2) |  07:38 |  07:30 |  08:18
|  21:49    21    20:12 (1) |  21:13 |  20:10    52    19:02 (4) |  19:03 |  17:00 |  16:27

  7 |  05:25 19:51 (1) |  06:04 |  06:52 18:10 (2) |  07:40 17:26 (3) |  07:32 |  08:19
|  21:48    21    20:12 (1) |  21:11 |  20:08    52    19:02 (4) |  19:00     6    17:32 (3) |  16:59 |  16:26

  8 |  05:26 19:50 (1) |  06:05 |  06:54 18:11 (2) |  07:41 17:22 (3) |  07:34 |  08:20
|  21:48    22    20:12 (1) |  21:09 |  20:06    51    19:02 (4) |  18:58    14    17:36 (3) |  16:57 |  16:26

  9 |  05:27 19:50 (1) |  06:07 |  06:55 18:11 (2) |  07:43 17:19 (3) |  07:36 |  08:22
|  21:47    23    20:13 (1) |  21:08 |  20:04    51    19:02 (4) |  18:56    18    17:37 (3) |  16:56 |  16:26

 10 |  05:28 19:50 (1) |  06:09 |  06:57 18:12 (2) |  07:44 17:18 (3) |  07:37 |  08:23
|  21:46    23    20:13 (1) |  21:06 |  20:01    50    19:02 (4) |  18:54    20    17:38 (3) |  16:54 |  16:26

 11 |  05:29 19:50 (1) |  06:10 |  06:58 18:13 (2) |  07:46 17:17 (3) |  07:39 |  08:24
|  21:46    24    20:14 (1) |  21:04 |  19:59    48    19:01 (4) |  18:52    22    17:39 (3) |  16:52 |  16:25

 12 |  05:30 19:50 (1) |  06:12 |  07:00 18:15 (2) |  07:48 17:15 (3) |  07:41 |  08:25
|  21:45    25    20:15 (1) |  21:02 |  19:57    43    19:00 (4) |  18:49    24    17:39 (3) |  16:51 |  16:25

 13 |  05:31 19:49 (1) |  06:13 |  07:02 18:17 (2) |  07:49 17:15 (3) |  07:42 |  08:26
|  21:44    26    20:15 (1) |  21:00 |  19:55    38    18:59 (4) |  18:47    24    17:39 (3) |  16:49 |  16:25

 14 |  05:32 19:49 (1) |  06:15 |  07:03 18:37 (4) |  07:51 17:14 (3) |  07:44 |  08:27
|  21:43    26    20:15 (1) |  20:58 |  19:52    21    18:58 (4) |  18:45    25    17:39 (3) |  16:48 |  16:25

 15 |  05:33 19:49 (1) |  06:16 |  07:05 18:37 (4) |  07:53 17:14 (3) |  07:46 |  08:28
|  21:42    27    20:16 (1) |  20:56 |  19:50    19    18:56 (4) |  18:43    26    17:40 (3) |  16:47 |  16:25

 16 |  05:34 19:49 (1) |  06:18 |  07:06 18:39 (4) |  07:54 17:13 (3) |  07:48 |  08:29
|  21:41    27    20:16 (1) |  20:55 |  19:48    15    18:54 (4) |  18:41    25    17:38 (3) |  16:45 |  16:25

 17 |  05:35 19:49 (1) |  06:19 |  07:08 18:41 (4) |  07:56 17:14 (3) |  07:49 |  08:29
|  21:40    27    20:16 (1) |  20:53 |  19:46    10    18:51 (4) |  18:39    24    17:38 (3) |  16:44 |  16:25

 18 |  05:36 19:48 (1) |  06:21 |  07:09 |  07:58 17:14 (3) |  07:51 |  08:30
|  21:39    28    20:16 (1) |  20:51 |  19:43 |  18:37    24    17:38 (3) |  16:43 |  16:26

 19 |  05:37 19:49 (1) |  06:22 |  07:11 |  07:59 17:15 (3) |  07:53 |  08:31
|  21:38    29    20:18 (1) |  20:49 |  19:41 |  18:35    22    17:37 (3) |  16:41 |  16:26

 20 |  05:39 19:49 (1) |  06:24 18:28 (2) |  07:13 |  08:01 17:16 (3) |  07:54 |  08:32
|  21:37    29    20:18 (1) |  20:47    11    18:39 (2) |  19:39 |  18:33    20    17:36 (3) |  16:40 |  16:26

 21 |  05:40 19:49 (1) |  06:26 18:25 (2) |  07:14 |  08:03 17:16 (3) |  07:56 |  08:32
|  21:36    29    20:18 (1) |  20:45    17    18:42 (2) |  19:36 |  18:30    18    17:34 (3) |  16:39 |  16:27

 22 |  05:41 19:48 (1) |  06:27 18:22 (2) |  07:16 |  08:04 17:18 (3) |  07:57 |  08:33
|  21:35    29    20:17 (1) |  20:43    22    18:44 (2) |  19:34 |  18:28    14    17:32 (3) |  16:38 |  16:27

 23 |  05:43 19:48 (1) |  06:29 18:21 (2) |  07:17 |  08:06 17:21 (3) |  07:59 |  08:33
|  21:34    29    20:17 (1) |  20:40    25    18:46 (2) |  19:32 |  18:26     8    17:29 (3) |  16:37 |  16:28

 24 |  05:44 19:49 (1) |  06:30 18:18 (2) |  07:19 |  08:08 |  08:01 |  08:34
|  21:32    29    20:18 (1) |  20:38    28    18:46 (2) |  19:30 |  18:24 |  16:36 |  16:28

 25 |  05:45 19:49 (1) |  06:32 18:17 (2) |  07:20 |  07:10 |  08:02 |  08:34
|  21:31    29    20:18 (1) |  20:36    30    18:47 (2) |  19:27 |  17:22 |  16:35 |  16:29

 26 |  05:47 19:49 (1) |  06:33 18:16 (2) |  07:22 |  07:11 |  08:04 |  08:35
|  21:30    28    20:17 (1) |  20:34    31    18:47 (2) |  19:25 |  17:20 |  16:34 |  16:29

 27 |  05:48 19:49 (1) |  06:35 18:15 (2) |  07:24 |  07:13 |  08:05 |  08:35
|  21:28    28    20:17 (1) |  20:32    33    18:48 (2) |  19:23 |  17:19 |  16:33 |  16:30

 28 |  05:49 19:50 (1) |  06:37 18:13 (2) |  07:25 |  07:15 |  08:07 |  08:35
|  21:27    27    20:17 (1) |  20:30    35    18:48 (2) |  19:21 |  17:17 |  16:32 |  16:31

 29 |  05:51 19:50 (1) |  06:38 18:13 (2) |  07:27 |  07:16 |  08:08 |  08:35
|  21:26    26    20:16 (1) |  20:28    36    18:49 (2) |  19:18 |  17:15 |  16:31 |  16:32

 30 |  05:52 19:50 (1) |  06:40 18:12 (2) |  07:28 |  07:18 |  08:10 |  08:36
|  21:24    25    20:15 (1) |  20:26    36    18:48 (2) |  19:16 |  17:13 |  16:30 |  16:32

 31 |  05:54 19:51 (1) |  06:41 18:12 (2) |  |  07:20 |  |  08:36
|  21:23    24    20:15 (1) |  20:24    37    18:49 (2) |  |  17:11 |  |  16:33

Sonnenscheinstunden |    498 |    453 |    382 |    334 |    270 |    248
astr.max.mögl.Beschattung |   771 |   427 |   684 |   334 | |
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Projekt:

13-127-GK-02
Beschreibung:

Schattenwurfgutachten für das geplante Repowering im Windpark Grevenbroich
Lizenzierter Anwender:

T&H I ngenieure GmbH 
Bremerhavener Heerstraße 10 
DE-28717 Bremen
+ 49 (0) 421 6989 9314
info@th-ingenieure.de
Berechnet:

27.05.2015 09:23/3.0.578

SHADOW - Kalender
Berechnung: ZusatzbelastungSchattenrezeptor: Z - IO 29
Voraussetzungen für Berechnung des Schattenwurfs
Referenzjahr für Kalender 2015
Die dargestellten Zeiten sind die astronomisch maximal mögliche Beschattungsdauer, berechnet unter folgenden Annahmen:
   Die Sonne scheint täglich von Sonnenauf- bis -untergang
   Die Rotorfläche steht immer senkrecht zur Sonneneinfallsrichtung 
   Die Windenergieanlage/n ist/ sind immer in Betrieb

Tabellen-Layout: Die Daten für jeden Tag sind in folgender Matrix wiedergegeben (Sommerzeit wie Bezugsjahr) :

Tag im Monat Sonnenaufgang    (SS:MM) Zeitpunkt (SS:MM) Schattenanfang (WEA mit erstem Schatten)
Sonnenuntergang (SS:MM) Minuten mit Schatten Zeitpunkt (SS:MM) Schattenende (WEA mit letztem Schatten)

| Januar | Februar | März | April | Mai | Juni
      

  1 |  08:36 |  08:11 15:54 (3) |  07:20 16:08 (2) |  07:12 |  06:08 |  05:24
|  16:34 |  17:20    23    16:17 (3) |  18:10    47    17:17 (4) |  20:02 |  20:51 |  21:36

  2 |  08:36 |  08:10 15:54 (3) |  07:18 16:08 (2) |  07:09 |  06:07 |  05:23
|  16:35 |  17:22    23    16:17 (3) |  18:12    51    17:19 (4) |  20:04 |  20:53 |  21:37

  3 |  08:36 |  08:08 15:55 (3) |  07:16 16:08 (2) |  07:07 |  06:05 |  05:23
|  16:37 |  17:24    23    16:18 (3) |  18:14    53    17:20 (4) |  20:06 |  20:55 |  21:38

  4 |  08:36 |  08:07 15:55 (3) |  07:14 16:08 (2) |  07:05 18:48 (1) |  06:03 |  05:22
|  16:38 |  17:26    22    16:17 (3) |  18:15    55    17:21 (4) |  20:07    14    19:02 (1) |  20:56 |  21:39

  5 |  08:35 |  08:05 15:55 (3) |  07:12 16:08 (2) |  07:03 18:46 (1) |  06:01 |  05:21
|  16:39 |  17:27    22    16:17 (3) |  18:17    56    17:21 (4) |  20:09    18    19:04 (1) |  20:58 |  21:40

  6 |  08:35 |  08:04 15:56 (3) |  07:10 16:08 (2) |  07:00 18:43 (1) |  05:59 |  05:20
|  16:40 |  17:29    21    16:17 (3) |  18:19    56    17:22 (4) |  20:11    22    19:05 (1) |  20:59 |  21:41

  7 |  08:35 |  08:02 15:57 (3) |  07:07 16:09 (2) |  06:58 18:42 (1) |  05:58 |  05:20
|  16:41 |  17:31    19    16:16 (3) |  18:21    55    17:22 (4) |  20:12    24    19:06 (1) |  21:01 |  21:42

  8 |  08:34 |  08:00 15:58 (3) |  07:05 16:10 (2) |  06:56 18:41 (1) |  05:56 |  05:19
|  16:42 |  17:33    17    16:15 (3) |  18:22    53    17:22 (4) |  20:14    26    19:07 (1) |  21:03 |  21:43

  9 |  08:34 |  07:59 15:59 (3) |  07:03 16:10 (2) |  06:54 18:40 (1) |  05:54 |  05:19
|  16:44 |  17:35    15    16:14 (3) |  18:24    51    17:21 (4) |  20:16    27    19:07 (1) |  21:04 |  21:44

 10 |  08:34 |  07:57 16:02 (3) |  07:01 16:12 (2) |  06:52 18:39 (1) |  05:52 |  05:18
|  16:45 |  17:36    10    16:12 (3) |  18:26    46    17:20 (4) |  20:17    29    19:08 (1) |  21:06 |  21:45

 11 |  08:33 |  07:55 |  06:59 16:14 (2) |  06:49 18:39 (1) |  05:51 |  05:18
|  16:46 |  17:38 |  18:27    42    17:20 (4) |  20:19    29    19:08 (1) |  21:07 |  21:45

 12 |  08:32 |  07:54 |  06:56 16:17 (2) |  06:47 18:37 (1) |  05:49 |  05:18
|  16:48 |  17:40 |  18:29    34    17:19 (4) |  20:20    30    19:07 (1) |  21:09 |  21:46

 13 |  08:32 |  07:52 |  06:54 16:22 (2) |  06:45 18:37 (1) |  05:48 |  05:17
|  16:49 |  17:42 |  18:31    18    17:16 (4) |  20:22    30    19:07 (1) |  21:10 |  21:47

 14 |  08:31 |  07:50 |  06:52 17:02 (4) |  06:43 18:37 (1) |  05:46 |  05:17
|  16:51 |  17:44 |  18:32    12    17:14 (4) |  20:24    30    19:07 (1) |  21:12 |  21:47

 15 |  08:30 |  07:48 |  06:50 17:05 (4) |  06:41 18:37 (1) |  05:45 |  05:17
|  16:52 |  17:45 |  18:34     6    17:11 (4) |  20:25    30    19:07 (1) |  21:13 |  21:48

 16 |  08:30 |  07:46 |  06:48 |  06:39 18:37 (1) |  05:43 |  05:17
|  16:54 |  17:47 |  18:36 |  20:27    29    19:06 (1) |  21:15 |  21:48

 17 |  08:29 |  07:44 |  06:45 |  06:37 18:38 (1) |  05:42 |  05:17
|  16:55 |  17:49 |  18:38 |  20:29    27    19:05 (1) |  21:16 |  21:49

 18 |  08:28 |  07:42 |  06:43 |  06:34 18:38 (1) |  05:40 |  05:17
|  16:57 |  17:51 |  18:39 |  20:30    26    19:04 (1) |  21:18 |  21:49

 19 |  08:27 |  07:40 16:24 (2) |  06:41 |  06:32 18:39 (1) |  05:39 |  05:17
|  16:58 |  17:53     4    16:28 (2) |  18:41 |  20:32    24    19:03 (1) |  21:19 |  21:50

 20 |  08:26 |  07:39 16:19 (2) |  06:39 |  06:30 18:40 (1) |  05:37 |  05:17
|  17:00 |  17:54    14    16:33 (2) |  18:43 |  20:34    22    19:02 (1) |  21:21 |  21:50

 21 |  08:25 |  07:37 16:16 (2) |  06:36 |  06:28 18:42 (1) |  05:36 |  05:17
|  17:01 |  17:56    20    16:36 (2) |  18:44 |  20:35    18    19:00 (1) |  21:22 |  21:50

 22 |  08:24 |  07:35 16:14 (2) |  06:34 |  06:26 18:43 (1) |  05:35 |  05:17
|  17:03 |  17:58    23    16:37 (2) |  18:46 |  20:37    15    18:58 (1) |  21:23 |  21:51

 23 |  08:23 16:00 (3) |  07:33 16:13 (2) |  06:32 |  06:24 18:47 (1) |  05:34 |  05:17
|  17:05     7    16:07 (3) |  18:00    26    16:39 (2) |  18:48 |  20:38     8    18:55 (1) |  21:25 |  21:51

 24 |  08:22 15:58 (3) |  07:31 16:12 (2) |  06:30 |  06:22 |  05:32 |  05:17
|  17:06    12    16:10 (3) |  18:01    28    16:40 (2) |  18:49 |  20:40 |  21:26 |  21:51

 25 |  08:21 15:56 (3) |  07:29 16:11 (2) |  06:27 |  06:20 |  05:31 |  05:18
|  17:08    15    16:11 (3) |  18:03    30    16:41 (2) |  18:51 |  20:42 |  21:27 |  21:51

 26 |  08:20 15:56 (3) |  07:26 16:10 (2) |  06:25 |  06:18 |  05:30 |  05:18
|  17:10    17    16:13 (3) |  18:05    32    16:42 (2) |  18:53 |  20:43 |  21:29 |  21:51

 27 |  08:18 15:56 (3) |  07:24 16:09 (2) |  06:23 |  06:16 |  05:29 |  05:18
|  17:12    18    16:14 (3) |  18:07    32    16:41 (2) |  18:54 |  20:45 |  21:30 |  21:51

 28 |  08:17 15:55 (3) |  07:22 16:08 (2) |  06:21 |  06:14 |  05:28 |  05:19
|  17:13    20    16:15 (3) |  18:08    39    17:13 (4) |  18:56 |  20:47 |  21:31 |  21:51

 29 |  08:16 15:55 (3) |  |  07:18 |  06:12 |  05:27 |  05:19
|  17:15    21    16:16 (3) |  |  19:57 |  20:48 |  21:32 |  21:51

 30 |  08:14 15:54 (3) |  |  07:16 |  06:10 |  05:26 |  05:20
|  17:17    22    16:16 (3) |  |  19:59 |  20:50 |  21:34 |  21:51

 31 |  08:13 15:55 (3) |  |  07:14 |  |  05:25 |  
|  17:19    22    16:17 (3) |  |  20:01 |  |  21:35 |  

Sonnenscheinstunden |    262 |    278 |    366 |    413 |    480 |    494
astr.max.mögl.Beschattung |   154 |   443 |   635 |   478 | |
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Projekt:

13-127-GK-02
Beschreibung:

Schattenwurfgutachten für das geplante Repowering im Windpark Grevenbroich
Lizenzierter Anwender:

T&H I ngenieure GmbH 
Bremerhavener Heerstraße 10 
DE-28717 Bremen
+ 49 (0) 421 6989 9314
info@th-ingenieure.de
Berechnet:

27.05.2015 09:23/3.0.578

SHADOW - Kalender
Berechnung: ZusatzbelastungSchattenrezeptor: Z - IO 29
Voraussetzungen für Berechnung des Schattenwurfs
Referenzjahr für Kalender 2015
Die dargestellten Zeiten sind die astronomisch maximal mögliche Beschattungsdauer, berechnet unter folgenden Annahmen:
   Die Sonne scheint täglich von Sonnenauf- bis -untergang
   Die Rotorfläche steht immer senkrecht zur Sonneneinfallsrichtung 
   Die Windenergieanlage/n ist/ sind immer in Betrieb

Tabellen-Layout: Die Daten für jeden Tag sind in folgender Matrix wiedergegeben (Sommerzeit wie Bezugsjahr) :

Tag im Monat Sonnenaufgang    (SS:MM) Zeitpunkt (SS:MM) Schattenanfang (WEA mit erstem Schatten)
Sonnenuntergang (SS:MM) Minuten mit Schatten Zeitpunkt (SS:MM) Schattenende (WEA mit letztem Schatten)

| Juli | August | September | Oktober | November | Dezember
      

  1 |  05:21 |  05:55 |  06:43 18:37 (1) |  07:30 17:41 (4) |  07:22 |  08:11
|  21:51 |  21:21 |  20:21    30    19:07 (1) |  19:14    14    17:55 (4) |  17:09 |  16:30

  2 |  05:21 |  05:57 |  06:44 18:37 (1) |  07:32 17:00 (2) |  07:23 15:32 (3) |  08:13
|  21:50 |  21:19 |  20:19    30    19:07 (1) |  19:11    23    17:56 (4) |  17:07     8    15:40 (3) |  16:29

  3 |  05:22 |  05:58 |  06:46 18:37 (1) |  07:33 16:54 (2) |  07:25 15:29 (3) |  08:14
|  21:50 |  21:18 |  20:17    29    19:06 (1) |  19:09    35    17:57 (4) |  17:06    14    15:43 (3) |  16:28

  4 |  05:23 |  05:59 |  06:47 18:37 (1) |  07:35 16:51 (2) |  07:27 15:28 (3) |  08:15
|  21:50 |  21:16 |  20:15    29    19:06 (1) |  19:07    43    17:58 (4) |  17:04    16    15:44 (3) |  16:28

  5 |  05:23 |  06:01 |  06:49 18:37 (1) |  07:36 16:49 (2) |  07:29 15:27 (3) |  08:17
|  21:49 |  21:15 |  20:13    27    19:04 (1) |  19:05    47    17:58 (4) |  17:02    18    15:45 (3) |  16:27

  6 |  05:24 |  06:02 |  06:51 18:38 (1) |  07:38 16:47 (2) |  07:30 15:26 (3) |  08:18
|  21:49 |  21:13 |  20:10    25    19:03 (1) |  19:03    51    17:58 (4) |  17:00    20    15:46 (3) |  16:27

  7 |  05:25 |  06:04 |  06:52 18:38 (1) |  07:40 16:46 (2) |  07:32 15:26 (3) |  08:19
|  21:48 |  21:11 |  20:08    23    19:01 (1) |  19:00    53    17:58 (4) |  16:59    21    15:47 (3) |  16:26

  8 |  05:26 |  06:05 |  06:54 18:40 (1) |  07:41 16:45 (2) |  07:34 15:26 (3) |  08:20
|  21:48 |  21:09 |  20:06    20    19:00 (1) |  18:58    55    17:58 (4) |  16:57    22    15:48 (3) |  16:26

  9 |  05:27 |  06:07 |  06:55 18:41 (1) |  07:43 16:43 (2) |  07:36 15:25 (3) |  08:22
|  21:47 |  21:08 |  20:04    16    18:57 (1) |  18:56    55    17:56 (4) |  16:56    23    15:48 (3) |  16:26

 10 |  05:28 |  06:09 |  06:57 18:44 (1) |  07:44 16:43 (2) |  07:37 15:26 (3) |  08:23
|  21:46 |  21:06 |  20:01    10    18:54 (1) |  18:54    56    17:56 (4) |  16:54    23    15:49 (3) |  16:26

 11 |  05:29 |  06:10 |  06:58 |  07:46 16:42 (2) |  07:39 15:25 (3) |  08:24
|  21:46 |  21:04 |  19:59 |  18:52    55    17:55 (4) |  16:52    23    15:48 (3) |  16:25

 12 |  05:30 |  06:12 |  07:00 |  07:48 16:41 (2) |  07:41 15:25 (3) |  08:25
|  21:45 |  21:02 |  19:57 |  18:49    53    17:53 (4) |  16:51    23    15:48 (3) |  16:25

 13 |  05:31 |  06:13 |  07:02 |  07:49 16:41 (2) |  07:42 15:26 (3) |  08:26
|  21:44 |  21:00 |  19:55 |  18:47    51    17:52 (4) |  16:49    22    15:48 (3) |  16:25

 14 |  05:32 |  06:15 |  07:03 |  07:51 16:41 (2) |  07:44 15:26 (3) |  08:27
|  21:43 |  20:58 |  19:52 |  18:45    47    17:50 (4) |  16:48    22    15:48 (3) |  16:25

 15 |  05:33 |  06:16 |  07:05 |  07:53 16:41 (2) |  07:46 15:27 (3) |  08:28
|  21:42 |  20:56 |  19:50 |  18:43    40    17:47 (4) |  16:47    21    15:48 (3) |  16:25

 16 |  05:34 |  06:18 |  07:06 |  07:54 16:41 (2) |  07:48 15:28 (3) |  08:29
|  21:41 |  20:55 |  19:48 |  18:41    32    17:13 (2) |  16:45    19    15:47 (3) |  16:25

 17 |  05:35 |  06:19 |  07:08 |  07:56 16:41 (2) |  07:49 15:29 (3) |  08:29
|  21:41 |  20:53 |  19:46 |  18:39    32    17:13 (2) |  16:44    18    15:47 (3) |  16:25

 18 |  05:36 |  06:21 |  07:09 |  07:58 16:42 (2) |  07:51 15:30 (3) |  08:30
|  21:39 |  20:51 |  19:43 |  18:37    30    17:12 (2) |  16:43    15    15:45 (3) |  16:26

 19 |  05:37 |  06:22 |  07:11 |  07:59 16:43 (2) |  07:53 15:31 (3) |  08:31
|  21:38 |  20:49 |  19:41 |  18:35    28    17:11 (2) |  16:41    13    15:44 (3) |  16:26

 20 |  05:39 |  06:24 |  07:13 |  08:01 16:44 (2) |  07:54 15:33 (3) |  08:32
|  21:37 |  20:47 |  19:39 |  18:32    26    17:10 (2) |  16:40    10    15:43 (3) |  16:26

 21 |  05:40 |  06:26 18:53 (1) |  07:14 |  08:03 16:44 (2) |  07:56 15:37 (3) |  08:32
|  21:36 |  20:45     6    18:59 (1) |  19:36 |  18:30    24    17:08 (2) |  16:39     3    15:40 (3) |  16:27

 22 |  05:41 |  06:27 18:49 (1) |  07:16 |  08:05 16:46 (2) |  07:57 |  08:33
|  21:35 |  20:43    13    19:02 (1) |  19:34 |  18:28    20    17:06 (2) |  16:38 |  16:27

 23 |  05:43 |  06:29 18:47 (1) |  07:17 |  08:06 16:49 (2) |  07:59 |  08:33
|  21:34 |  20:41    17    19:04 (1) |  19:32 |  18:26    15    17:04 (2) |  16:37 |  16:28

 24 |  05:44 |  06:30 18:44 (1) |  07:19 |  08:08 16:53 (2) |  08:01 |  08:34
|  21:32 |  20:38    21    19:05 (1) |  19:30 |  18:24     6    16:59 (2) |  16:36 |  16:28

 25 |  05:45 |  06:32 18:43 (1) |  07:20 |  07:10 |  08:02 |  08:34
|  21:31 |  20:36    24    19:07 (1) |  19:27 |  17:22 |  16:35 |  16:29

 26 |  05:47 |  06:33 18:41 (1) |  07:22 |  07:11 |  08:04 |  08:35
|  21:30 |  20:34    26    19:07 (1) |  19:25 |  17:20 |  16:34 |  16:29

 27 |  05:48 |  06:35 18:41 (1) |  07:24 |  07:13 |  08:05 |  08:35
|  21:28 |  20:32    27    19:08 (1) |  19:23 |  17:19 |  16:33 |  16:30

 28 |  05:49 |  06:37 18:39 (1) |  07:25 |  07:15 |  08:07 |  08:35
|  21:27 |  20:30    29    19:08 (1) |  19:21 |  17:17 |  16:32 |  16:31

 29 |  05:51 |  06:38 18:39 (1) |  07:27 |  07:16 |  08:08 |  08:35
|  21:26 |  20:28    29    19:08 (1) |  19:18 |  17:15 |  16:31 |  16:32

 30 |  05:52 |  06:40 18:38 (1) |  07:28 17:45 (4) |  07:18 |  08:10 |  08:36
|  21:24 |  20:26    30    19:08 (1) |  19:16     7    17:52 (4) |  17:13 |  16:30 |  16:32

 31 |  05:54 |  06:41 18:38 (1) |  |  07:20 |  |  08:36
|  21:23 |  20:24    30    19:08 (1) |  |  17:11 |  |  16:33

Sonnenscheinstunden |    498 |    453 |    382 |    334 |    270 |    248
astr.max.mögl.Beschattung | |   252 |   246 |   891 |   354 |
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Projekt:

13-127-GK-02
Beschreibung:

Schattenwurfgutachten für das geplante Repowering im Windpark Grevenbroich
Lizenzierter Anwender:

T&H I ngenieure GmbH 
Bremerhavener Heerstraße 10 
DE-28717 Bremen
+ 49 (0) 421 6989 9314
info@th-ingenieure.de
Berechnet:

27.05.2015 09:23/3.0.578

SHADOW - Kalender
Berechnung: ZusatzbelastungSchattenrezeptor: AA - IO 30
Voraussetzungen für Berechnung des Schattenwurfs
Referenzjahr für Kalender 2015
Die dargestellten Zeiten sind die astronomisch maximal mögliche Beschattungsdauer, berechnet unter folgenden Annahmen:
   Die Sonne scheint täglich von Sonnenauf- bis -untergang
   Die Rotorfläche steht immer senkrecht zur Sonneneinfallsrichtung 
   Die Windenergieanlage/n ist/ sind immer in Betrieb

Tabellen-Layout: Die Daten für jeden Tag sind in folgender Matrix wiedergegeben (Sommerzeit wie Bezugsjahr) :

Tag im Monat Sonnenaufgang    (SS:MM) Zeitpunkt (SS:MM) Schattenanfang (WEA mit erstem Schatten)
Sonnenuntergang (SS:MM) Minuten mit Schatten Zeitpunkt (SS:MM) Schattenende (WEA mit letztem Schatten)

| Januar | Februar | März | April | Mai | Juni
      

  1 |  08:36 |  08:12 |  07:20 09:02 (5) |  07:12 |  06:09 |  05:24
|  16:35 |  17:20 |  18:10    32    09:34 (5) |  20:03 |  20:52 |  21:36

  2 |  08:36 |  08:10 |  07:18 08:14 (4) |  07:10 08:01 (1) |  06:07 |  05:23
|  16:36 |  17:22 |  18:12    41    09:34 (5) |  20:04     9    08:10 (1) |  20:53 |  21:37

  3 |  08:36 |  08:09 |  07:16 08:11 (4) |  07:07 07:58 (1) |  06:05 |  05:23
|  16:37 |  17:24 |  18:14    46    09:33 (5) |  20:06    15    08:13 (1) |  20:55 |  21:38

  4 |  08:36 |  08:07 |  07:14 08:10 (4) |  07:05 07:57 (1) |  06:03 |  05:22
|  16:38 |  17:26 |  18:16    44    09:31 (5) |  20:07    17    08:14 (1) |  20:56 |  21:39

  5 |  08:35 |  08:05 |  07:12 08:08 (4) |  07:03 07:55 (1) |  06:01 |  05:21
|  16:39 |  17:28 |  18:17    44    09:29 (5) |  20:09    20    08:15 (1) |  20:58 |  21:40

  6 |  08:35 |  08:04 |  07:10 08:07 (4) |  07:01 07:55 (1) |  05:59 |  05:21
|  16:40 |  17:29 |  18:19    42    09:27 (5) |  20:11    21    08:16 (1) |  21:00 |  21:41

  7 |  08:35 |  08:02 |  07:08 07:51 (2) |  06:58 07:53 (1) |  05:58 |  05:20
|  16:41 |  17:31 |  18:21    46    09:24 (5) |  20:12    22    08:15 (1) |  21:01 |  21:42

  8 |  08:35 |  08:01 |  07:05 07:48 (2) |  06:56 07:53 (1) |  05:56 |  05:19
|  16:42 |  17:33 |  18:22    42    09:19 (5) |  20:14    22    08:15 (1) |  21:03 |  21:43

  9 |  08:34 |  07:59 |  07:03 07:47 (2) |  06:54 07:52 (1) |  05:54 |  05:19
|  16:44 |  17:35 |  18:24    39    08:30 (4) |  20:16    23    08:15 (1) |  21:04 |  21:44

 10 |  08:34 |  07:57 |  07:01 07:45 (2) |  06:52 07:52 (1) |  05:53 |  05:19
|  16:45 |  17:37 |  18:26    41    08:29 (4) |  20:17    23    08:15 (1) |  21:06 |  21:45

 11 |  08:33 |  07:55 |  06:59 07:44 (2) |  06:50 07:52 (1) |  05:51 |  05:18
|  16:46 |  17:38 |  18:28    42    08:29 (4) |  20:19    22    08:14 (1) |  21:07 |  21:45

 12 |  08:33 |  07:54 |  06:57 07:44 (2) |  06:47 07:53 (1) |  05:49 |  05:18
|  16:48 |  17:40 |  18:29    41    08:28 (4) |  20:21    21    08:14 (1) |  21:09 |  21:46

 13 |  08:32 |  07:52 |  06:54 07:44 (2) |  06:45 07:52 (1) |  05:48 |  05:18
|  16:49 |  17:42 |  18:31    40    08:27 (4) |  20:22    20    08:12 (1) |  21:10 |  21:47

 14 |  08:31 |  07:50 09:14 (5) |  06:52 07:44 (2) |  06:43 07:53 (1) |  05:46 |  05:17
|  16:51 |  17:44    12    09:26 (5) |  18:33    36    08:25 (4) |  20:24    17    08:10 (1) |  21:12 |  21:47

 15 |  08:31 |  07:48 09:11 (5) |  06:50 07:44 (2) |  06:41 07:55 (1) |  05:45 |  05:17
|  16:52 |  17:46    18    09:29 (5) |  18:34    31    08:23 (4) |  20:25    14    08:09 (1) |  21:13 |  21:48

 16 |  08:30 |  07:46 09:09 (5) |  06:48 07:45 (2) |  06:39 07:57 (1) |  05:43 |  05:17
|  16:54 |  17:47    22    09:31 (5) |  18:36    24    08:20 (4) |  20:27     9    08:06 (1) |  21:15 |  21:49

 17 |  08:29 |  07:44 09:07 (5) |  06:45 07:47 (2) |  06:37 |  05:42 |  05:17
|  16:55 |  17:49    25    09:32 (5) |  18:38    11    07:58 (2) |  20:29 |  21:16 |  21:49

 18 |  08:28 |  07:43 09:06 (5) |  06:43 07:49 (2) |  06:35 |  05:40 |  05:17
|  16:57 |  17:51    28    09:34 (5) |  18:39     4    07:53 (2) |  20:30 |  21:18 |  21:49

 19 |  08:27 |  07:41 09:05 (5) |  06:41 |  06:33 |  05:39 |  05:17
|  16:58 |  17:53    29    09:34 (5) |  18:41 |  20:32 |  21:19 |  21:50

 20 |  08:26 |  07:39 09:04 (5) |  06:39 |  06:30 |  05:38 |  05:17
|  17:00 |  17:54    31    09:35 (5) |  18:43 |  20:34 |  21:21 |  21:50

 21 |  08:25 |  07:37 09:03 (5) |  06:36 |  06:28 |  05:36 |  05:17
|  17:02 |  17:56    33    09:36 (5) |  18:44 |  20:35 |  21:22 |  21:50

 22 |  08:24 |  07:35 09:03 (5) |  06:34 |  06:26 |  05:35 |  05:17
|  17:03 |  17:58    33    09:36 (5) |  18:46 |  20:37 |  21:24 |  21:51

 23 |  08:23 |  07:33 09:03 (5) |  06:32 |  06:24 |  05:34 |  05:17
|  17:05 |  18:00    34    09:37 (5) |  18:48 |  20:39 |  21:25 |  21:51

 24 |  08:22 |  07:31 09:02 (5) |  06:30 |  06:22 |  05:32 |  05:18
|  17:07 |  18:02    35    09:37 (5) |  18:49 |  20:40 |  21:26 |  21:51

 25 |  08:21 |  07:29 09:02 (5) |  06:27 |  06:20 |  05:31 |  05:18
|  17:08 |  18:03    35    09:37 (5) |  18:51 |  20:42 |  21:28 |  21:51

 26 |  08:20 |  07:27 09:02 (5) |  06:25 |  06:18 |  05:30 |  05:18
|  17:10 |  18:05    35    09:37 (5) |  18:53 |  20:44 |  21:29 |  21:51

 27 |  08:18 |  07:25 09:01 (5) |  06:23 |  06:16 |  05:29 |  05:19
|  17:12 |  18:07    34    09:35 (5) |  18:54 |  20:45 |  21:30 |  21:51

 28 |  08:17 |  07:22 09:02 (5) |  06:21 |  06:14 |  05:28 |  05:19
|  17:13 |  18:09    33    09:35 (5) |  18:56 |  20:47 |  21:31 |  21:51

 29 |  08:16 |  |  07:18 |  06:12 |  05:27 |  05:20
|  17:15 |  |  19:58 |  20:48 |  21:33 |  21:51

 30 |  08:14 |  |  07:16 |  06:10 |  05:26 |  05:20
|  17:17 |  |  19:59 |  20:50 |  21:34 |  21:51

 31 |  08:13 |  |  07:14 |  |  05:25 |  
|  17:19 |  |  20:01 |  |  21:35 |  

Sonnenscheinstunden |    262 |    278 |    366 |    413 |    480 |    494
astr.max.mögl.Beschattung | |   437 |   646 |   275 | |
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Projekt:

13-127-GK-02
Beschreibung:

Schattenwurfgutachten für das geplante Repowering im Windpark Grevenbroich
Lizenzierter Anwender:

T&H I ngenieure GmbH 
Bremerhavener Heerstraße 10 
DE-28717 Bremen
+ 49 (0) 421 6989 9314
info@th-ingenieure.de
Berechnet:

27.05.2015 09:23/3.0.578

SHADOW - Kalender
Berechnung: ZusatzbelastungSchattenrezeptor: AA - IO 30
Voraussetzungen für Berechnung des Schattenwurfs
Referenzjahr für Kalender 2015
Die dargestellten Zeiten sind die astronomisch maximal mögliche Beschattungsdauer, berechnet unter folgenden Annahmen:
   Die Sonne scheint täglich von Sonnenauf- bis -untergang
   Die Rotorfläche steht immer senkrecht zur Sonneneinfallsrichtung 
   Die Windenergieanlage/n ist/ sind immer in Betrieb

Tabellen-Layout: Die Daten für jeden Tag sind in folgender Matrix wiedergegeben (Sommerzeit wie Bezugsjahr) :

Tag im Monat Sonnenaufgang    (SS:MM) Zeitpunkt (SS:MM) Schattenanfang (WEA mit erstem Schatten)
Sonnenuntergang (SS:MM) Minuten mit Schatten Zeitpunkt (SS:MM) Schattenende (WEA mit letztem Schatten)

| Juli | August | September | Oktober | November| Dezember
      

  1 |  05:21 |  05:55 |  06:43 07:52 (1) |  07:30 08:23 (2) |  07:22 |  08:11
|  21:51 |  21:21 |  20:21    20    08:12 (1) |  19:14    37    09:05 (4) |  17:09 |  16:30

  2 |  05:21 |  05:57 |  06:44 07:51 (1) |  07:32 08:23 (2) |  07:24 |  08:13
|  21:50 |  21:20 |  20:19    22    08:13 (1) |  19:12    39    09:06 (4) |  17:07 |  16:29

  3 |  05:22 |  05:58 |  06:46 07:50 (1) |  07:33 08:23 (2) |  07:25 |  08:14
|  21:50 |  21:18 |  20:17    23    08:13 (1) |  19:09    41    09:07 (4) |  17:06 |  16:28

  4 |  05:23 |  06:00 |  06:48 07:50 (1) |  07:35 08:22 (2) |  07:27 |  08:15
|  21:50 |  21:16 |  20:15    23    08:13 (1) |  19:07    41    09:06 (4) |  17:04 |  16:28

  5 |  05:23 |  06:01 |  06:49 07:49 (1) |  07:36 08:23 (2) |  07:29 |  08:17
|  21:49 |  21:15 |  20:13    23    08:12 (1) |  19:05    41    09:07 (4) |  17:02 |  16:27

  6 |  05:24 |  06:03 |  06:51 07:50 (1) |  07:38 08:23 (2) |  07:30 |  08:18
|  21:49 |  21:13 |  20:10    22    08:12 (1) |  19:03    39    09:06 (4) |  17:01 |  16:27

  7 |  05:25 |  06:04 |  06:52 07:49 (1) |  07:40 08:24 (2) |  07:32 |  08:19
|  21:48 |  21:11 |  20:08    22    08:11 (1) |  19:00    42    09:55 (5) |  16:59 |  16:27

  8 |  05:26 |  06:06 |  06:54 07:50 (1) |  07:41 08:27 (2) |  07:34 |  08:21
|  21:48 |  21:10 |  20:06    21    08:11 (1) |  18:58    46    10:00 (5) |  16:57 |  16:26

  9 |  05:27 |  06:07 |  06:55 07:50 (1) |  07:43 08:43 (4) |  07:36 |  08:22
|  21:47 |  21:08 |  20:04    19    08:09 (1) |  18:56    43    10:03 (5) |  16:56 |  16:26

 10 |  05:28 |  06:09 |  06:57 07:51 (1) |  07:45 08:42 (4) |  07:37 |  08:23
|  21:47 |  21:06 |  20:01    17    08:08 (1) |  18:54    45    10:04 (5) |  16:54 |  16:26

 11 |  05:29 |  06:10 |  06:59 07:53 (1) |  07:46 08:44 (4) |  07:39 |  08:24
|  21:46 |  21:04 |  19:59    12    08:05 (1) |  18:52    45    10:05 (5) |  16:53 |  16:25

 12 |  05:30 |  06:12 |  07:00 07:56 (1) |  07:48 08:45 (4) |  07:41 |  08:25
|  21:45 |  21:02 |  19:57     5    08:01 (1) |  18:50    46    10:07 (5) |  16:51 |  16:25

 13 |  05:31 |  06:13 |  07:02 |  07:50 08:47 (4) |  07:43 |  08:26
|  21:44 |  21:00 |  19:55 |  18:47    41    10:07 (5) |  16:50 |  16:25

 14 |  05:32 |  06:15 |  07:03 |  07:51 09:35 (5) |  07:44 |  08:27
|  21:43 |  20:59 |  19:52 |  18:45    32    10:07 (5) |  16:48 |  16:25

 15 |  05:33 |  06:16 |  07:05 |  07:53 09:35 (5) |  07:46 |  08:28
|  21:43 |  20:57 |  19:50 |  18:43    33    10:08 (5) |  16:47 |  16:25

 16 |  05:34 |  06:18 |  07:06 |  07:55 09:34 (5) |  07:48 |  08:29
|  21:42 |  20:55 |  19:48 |  18:41    34    10:08 (5) |  16:45 |  16:25

 17 |  05:35 |  06:19 |  07:08 |  07:56 09:33 (5) |  07:49 |  08:30
|  21:41 |  20:53 |  19:46 |  18:39    35    10:08 (5) |  16:44 |  16:26

 18 |  05:36 |  06:21 |  07:09 |  07:58 09:33 (5) |  07:51 |  08:30
|  21:40 |  20:51 |  19:43 |  18:37    35    10:08 (5) |  16:43 |  16:26

 19 |  05:38 |  06:23 |  07:11 |  08:00 09:33 (5) |  07:53 |  08:31
|  21:39 |  20:49 |  19:41 |  18:35    35    10:08 (5) |  16:41 |  16:26

 20 |  05:39 |  06:24 |  07:13 |  08:01 09:34 (5) |  07:54 |  08:32
|  21:37 |  20:47 |  19:39 |  18:33    34    10:08 (5) |  16:40 |  16:26

 21 |  05:40 |  06:26 |  07:14 |  08:03 09:33 (5) |  07:56 |  08:32
|  21:36 |  20:45 |  19:37 |  18:31    34    10:07 (5) |  16:39 |  16:27

 22 |  05:41 |  06:27 |  07:16 |  08:05 09:34 (5) |  07:58 |  08:33
|  21:35 |  20:43 |  19:34 |  18:29    32    10:06 (5) |  16:38 |  16:27

 23 |  05:43 |  06:29 |  07:17 |  08:06 09:34 (5) |  07:59 |  08:34
|  21:34 |  20:41 |  19:32 |  18:27    32    10:06 (5) |  16:37 |  16:28

 24 |  05:44 |  06:30 |  07:19 |  08:08 09:35 (5) |  08:01 |  08:34
|  21:33 |  20:39 |  19:30 |  18:25    30    10:05 (5) |  16:36 |  16:28

 25 |  05:45 |  06:32 |  07:21 |  07:10 08:36 (5) |  08:02 |  08:34
|  21:31 |  20:36 |  19:27 |  17:23    28    09:04 (5) |  16:35 |  16:29

 26 |  05:47 |  06:34 |  07:22 |  07:11 08:38 (5) |  08:04 |  08:35
|  21:30 |  20:34 |  19:25 |  17:21    25    09:03 (5) |  16:34 |  16:29

 27 |  05:48 |  06:35 |  07:24 08:31 (2) |  07:13 08:38 (5) |  08:05 |  08:35
|  21:29 |  20:32 |  19:23     6    08:37 (2) |  17:19    23    09:01 (5) |  16:33 |  16:30

 28 |  05:49 |  06:37 08:00 (1) |  07:25 08:27 (2) |  07:15 08:40 (5) |  08:07 |  08:35
|  21:27 |  20:30     6    08:06 (1) |  19:21    12    08:39 (2) |  17:17    19    08:59 (5) |  16:32 |  16:31

 29 |  05:51 |  06:38 07:57 (1) |  07:27 08:26 (2) |  07:17 08:43 (5) |  08:08 |  08:36
|  21:26 |  20:28    12    08:09 (1) |  19:18    26    09:02 (4) |  17:15    13    08:56 (5) |  16:31 |  16:32

 30 |  05:52 |  06:40 07:55 (1) |  07:28 08:25 (2) |  07:18 |  08:10 |  08:36
|  21:24 |  20:26    15    08:10 (1) |  19:16    32    09:04 (4) |  17:13 |  16:30 |  16:32

 31 |  05:54 |  06:41 07:54 (1) |  |  07:20 |  |  08:36
|  21:23 |  20:24    18    08:12 (1) |  |  17:11 |  |  16:33

Sonnenscheinstunden |    498 |    453 |    382 |    334 |    270 |    248
astr.max.mögl.Beschattung | |    51 |   305 |  1020 | |



windPRO 3.0.578  ©  EMD International A/S, Tel. + 45 96 35 44 44, www.emd.dk, windpro@emd.dk windPRO27.05.2015 09:42 /  45

Projekt:

13-127-GK-02
Beschreibung:

Schattenwurfgutachten für das geplante Repowering im Windpark Grevenbroich
Lizenzierter Anwender:

T&H I ngenieure GmbH 
Bremerhavener Heerstraße 10 
DE-28717 Bremen
+ 49 (0) 421 6989 9314
info@th-ingenieure.de
Berechnet:

27.05.2015 09:23/3.0.578

SHADOW - Grafischer Kalender
Berechnung: Zusatzbelastung

WEA

1: WEA 1 2: WEA 2 3: WEA 3 4: WEA 4 5: WEA 5



windPRO 3.0.578  ©  EMD International A/S, Tel. + 45 96 35 44 44, www.emd.dk, windpro@emd.dk windPRO27.05.2015 09:42 /  46

Projekt:

13-127-GK-02
Beschreibung:

Schattenwurfgutachten für das geplante Repowering im Windpark Grevenbroich
Lizenzierter Anwender:

T&H I ngenieure GmbH 
Bremerhavener Heerstraße 10 
DE-28717 Bremen
+ 49 (0) 421 6989 9314
info@th-ingenieure.de
Berechnet:

27.05.2015 09:23/3.0.578

SHADOW - Grafischer Kalender
Berechnung: Zusatzbelastung

WEA

1: WEA 1 2: WEA 2 3: WEA 3 4: WEA 4 5: WEA 5



windPRO 3.0.578  ©  EMD International A/S, Tel. + 45 96 35 44 44, www.emd.dk, windpro@emd.dk windPRO27.05.2015 09:42 /  47

Projekt:

13-127-GK-02
Beschreibung:

Schattenwurfgutachten für das geplante Repowering im Windpark Grevenbroich
Lizenzierter Anwender:

T&H I ngenieure GmbH 
Bremerhavener Heerstraße 10 
DE-28717 Bremen
+ 49 (0) 421 6989 9314
info@th-ingenieure.de
Berechnet:

27.05.2015 09:23/3.0.578

SHADOW - Grafischer Kalender
Berechnung: Zusatzbelastung

WEA

1: WEA 1 2: WEA 2 3: WEA 3 4: WEA 4 5: WEA 5



windPRO 3.0.578  ©  EMD International A/S, Tel. + 45 96 35 44 44, www.emd.dk, windpro@emd.dk windPRO27.05.2015 09:42 /  48

Projekt:

13-127-GK-02
Beschreibung:

Schattenwurfgutachten für das geplante Repowering im Windpark Grevenbroich
Lizenzierter Anwender:

T&H I ngenieure GmbH 
Bremerhavener Heerstraße 10 
DE-28717 Bremen
+ 49 (0) 421 6989 9314
info@th-ingenieure.de
Berechnet:

27.05.2015 09:23/3.0.578

SHADOW - Grafischer Kalender
Berechnung: Zusatzbelastung

WEA

1: WEA 1 2: WEA 2 3: WEA 3 4: WEA 4 5: WEA 5



windPRO 3.0.578  ©  EMD International A/S, Tel. + 45 96 35 44 44, www.emd.dk, windpro@emd.dk windPRO27.05.2015 09:42 /  49

Projekt:

13-127-GK-02
Beschreibung:

Schattenwurfgutachten für das geplante Repowering im Windpark Grevenbroich
Lizenzierter Anwender:

T&H I ngenieure GmbH 
Bremerhavener Heerstraße 10 
DE-28717 Bremen
+ 49 (0) 421 6989 9314
info@th-ingenieure.de
Berechnet:

27.05.2015 09:23/3.0.578

SHADOW - Grafischer Kalender
Berechnung: Zusatzbelastung

WEA

1: WEA 1 2: WEA 2 3: WEA 3 4: WEA 4 5: WEA 5



windPRO 3.0.578  ©  EMD International A/S, Tel. + 45 96 35 44 44, www.emd.dk, windpro@emd.dk windPRO27.05.2015 09:42 /  50

Projekt:

13-127-GK-02
Beschreibung:

Schattenwurfgutachten für das geplante Repowering im Windpark Grevenbroich
Lizenzierter Anwender:

T&H I ngenieure GmbH 
Bremerhavener Heerstraße 10 
DE-28717 Bremen
+ 49 (0) 421 6989 9314
info@th-ingenieure.de
Berechnet:

27.05.2015 09:23/3.0.578

SHADOW - Kalender pro WEA
Berechnung: ZusatzbelastungWEA: 1 - WEA 1
Voraussetzungen für Berechnung des Schattenwurfs
Referenzjahr für Kalender 2015
Die dargestellten Zeiten sind die astronomisch maximal mögliche Beschattungsdauer, berechnet unter folgenden Annahmen:
   Die Sonne scheint täglich von Sonnenauf- bis -untergang
   Die Rotorfläche steht immer senkrecht zur Sonneneinfallsrichtung 
   Die Windenergieanlage/n ist/ sind immer in Betrieb

Tabellen-Layout: Die Daten für jeden Tag sind in folgender Matrix wiedergegeben (Sommerzeit wie Bezugsjahr) :

Tag im Monat Sonnenaufgang    (SS:MM) Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (SS:MM) Schattenende/Minuten mit Schatten
Sonnenuntergang (SS:MM) Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (SS:MM) Schattenende/Minuten mit Schatten

| Januar | Februar | März | April | Mai | Juni
      

  1 |  08:36 09:53-10:11/18 10:58-11:31/33 |  08:11 09:16-09:36/20 10:33-10:48/15 |  07:20 08:21-08:44/23 |  07:12 08:11-08:45/34 |  06:09 07:00-07:18/18 |  05:24 19:42-20:07/25 
|  16:35 10:15-10:41/26 11:35-11:42/7 |  17:20 09:45-10:11/26 |  18:10 |  20:02 18:32-18:56/24 |  20:52 |  21:36

  2 |  08:36 09:52-10:11/19 10:58-11:31/33 |  08:10 09:16-09:37/21 10:36-10:46/10 |  07:18 08:21-08:44/23 |  07:09 08:01-08:11/10 18:32-18:56/24 |  06:07 07:01-07:17/16 |  05:23 19:42-20:07/25 
|  16:36 10:15-10:41/26 11:37-11:40/3 |  17:22 09:46-10:12/26 |  18:12 |  20:04 08:11-08:43/32 |  20:53 |  21:37

  3 |  08:36 09:53-10:12/19 10:58-11:32/34 |  08:09 09:16-09:37/21 |  07:16 08:21-08:36/15 |  07:07 07:58-08:14/16 18:33-18:55/22 |  06:05 07:02-07:17/15 |  05:23 19:42-20:06/24 
|  16:37 10:15-10:42/27 |  17:24 09:47-10:11/24 |  18:14 08:36-08:44/8 |  20:06 08:14-08:42/28 |  20:55 |  21:38

  4 |  08:36 09:53-10:13/20 10:59-11:32/33 |  08:07 09:15-09:37/22 |  07:14 08:07-08:13/6 08:38-08:43/5 |  07:05 07:57-08:15/18 18:34-19:02/28 |  06:03 07:03-07:15/12 |  05:22 19:43-20:06/23 
|  16:38 10:16-10:44/28 |  17:26 09:47-10:10/23 |  18:15 08:20-08:38/18 |  20:07 08:15-08:41/26 |  20:56 |  21:39

  5 |  08:35 09:54-10:14/20 11:00-11:33/33 |  08:05 09:16-09:38/22 |  07:12 08:03-08:16/13 08:39-08:42/3 |  07:03 07:55-08:16/21 18:35-19:04/29 |  06:01 07:04-07:13/9 |  05:21 19:43-20:06/23 
|  16:39 10:17-10:45/28 |  17:27 09:49-10:10/21 |  18:17 08:18-08:39/21 |  20:09 08:16-08:39/23 |  20:58 |  21:40

  6 |  08:35 09:53-10:14/21 10:59-11:33/34 |  08:04 09:16-09:38/22 |  07:10 08:02-08:40/38 |  07:01 07:55-08:17/22 18:36-19:05/29 |  05:59 |  05:21 19:44-20:06/22 
|  16:40 10:17-10:45/28 |  17:29 09:50-10:09/19 |  18:19 08:40-08:41/1 |  20:11 08:17-08:36/19 |  21:00 |  21:41

  7 |  08:35 09:54-10:15/21 11:00-11:34/34 |  08:02 09:16-09:38/22 |  07:07 08:00-08:40/40 |  06:58 07:53-08:16/23 18:38-19:06/28 |  05:58 |  05:20 19:45-20:05/20 
|  16:41 10:18-10:46/28 |  17:31 09:51-10:07/16 |  18:21 |  20:12 08:16-08:32/16 |  21:01 |  21:42

  8 |  08:34 09:54-10:15/21 11:00-11:34/34 |  08:00 09:16-09:38/22 |  07:05 08:00-08:40/40 |  06:56 07:53-08:16/23 18:41-19:17/36 |  05:56 |  05:19 19:46-20:06/20 
|  16:42 10:18-10:47/29 |  17:33 09:53-10:05/12 |  18:22 |  20:14 08:16-08:29/13 |  21:03 |  21:43

  9 |  08:34 09:54-10:16/22 11:01-11:35/34 |  07:59 09:17-09:38/21 |  07:03 07:59-08:41/42 |  06:54 07:52-08:16/24 18:40-19:20/40 |  05:54 19:48-19:58/10 |  05:19 19:47-20:06/19 
|  16:44 10:19-10:48/29 |  17:35 09:58-10:01/3 |  18:24 |  20:16 08:16-08:28/12 |  21:04 |  21:44

 10 |  08:34 09:54-10:17/23 11:01-11:35/34 |  07:57 09:18-09:37/19 |  07:01 07:58-08:40/42 |  06:52 07:52-08:16/24 18:39-19:21/42 |  05:53 19:45-20:00/15 |  05:18 19:47-20:05/18 
|  16:45 10:20-10:48/28 |  17:36 |  18:26 |  20:17 08:16-08:25/9 |  21:06 |  21:45

 11 |  08:33 09:54-10:17/23 11:01-11:35/34 |  07:55 09:18-09:36/18 |  06:59 07:58-08:40/42 |  06:50 07:52-08:14/22 |  05:51 19:44-20:02/18 |  05:18 19:48-20:05/17 
|  16:46 10:20-10:49/29 |  17:38 |  18:27 |  20:19 18:39-19:22/43 |  21:07 |  21:45

 12 |  08:33 09:55-10:18/23 11:02-11:36/34 |  07:54 09:19-09:35/16 |  06:57 07:58-08:40/42 |  06:47 07:53-08:14/21 |  05:49 19:42-20:03/21 |  05:18 19:48-20:05/17 
|  16:48 10:22-10:50/28 |  17:40 |  18:29 |  20:20 18:37-19:22/45 |  21:09 |  21:46

 13 |  08:32 09:55-10:18/23 11:03-11:36/33 |  07:52 09:21-09:33/12 |  06:54 07:57-08:39/42 |  06:45 07:28-07:34/6 18:37-19:22/45 |  05:48 19:42-20:04/22 |  05:17 19:48-20:04/16 
|  16:49 10:22-10:51/29 |  17:42 |  18:31 |  20:22 07:52-08:12/20 |  21:10 |  21:47

 14 |  08:31 09:55-10:19/24 11:03-11:36/33 |  07:50 09:24-09:29/5 |  06:52 07:53-08:37/44 |  06:43 07:25-07:37/12 18:37-19:23/46 |  05:46 19:40-20:04/24 |  05:17 19:49-20:04/15 
|  16:51 10:21-10:51/30 |  17:44 |  18:33 |  20:24 07:53-08:10/17 |  21:12 |  21:47

 15 |  08:31 09:55-10:19/24 11:03-11:36/33 |  07:48 |  06:50 07:51-08:37/46 |  06:41 07:23-07:38/15 18:37-19:23/46 |  05:45 19:40-20:05/25 |  05:17 19:50-20:04/14 
|  16:52 10:22-10:51/29 |  17:45 |  18:34 |  20:25 07:55-08:09/14 |  21:13 |  21:48

 16 |  08:30 09:52-10:19/27 11:04-11:36/32 |  07:46 |  06:48 07:50-08:13/23 |  06:39 07:22-07:39/17 18:37-19:23/46 |  05:43 19:39-20:05/26 |  05:17 19:50-20:04/14 
|  16:54 10:22-10:52/30 |  17:47 |  18:36 08:15-08:35/20 |  20:27 07:57-08:06/9 |  21:15 |  21:48

 17 |  08:29 09:49-10:19/30 11:05-11:37/32 |  07:44 |  06:45 07:48-08:12/24 |  06:37 07:21-07:39/18 19:06-19:23/17 |  05:42 19:39-20:06/27 |  05:17 19:51-20:04/13 
|  16:55 10:22-10:52/30 |  17:49 |  18:38 08:16-08:33/17 |  20:29 18:38-19:06/28 |  21:16 |  21:49

 18 |  08:28 09:48-10:20/32 11:05-11:37/32 |  07:42 |  06:43 07:47-08:12/25 |  06:35 07:20-07:40/20 19:05-19:22/17 |  05:40 19:39-20:07/28 |  05:17 19:51-20:04/13 
|  16:57 10:22-10:53/31 |  17:51 |  18:39 08:18-08:30/12 |  20:30 18:38-19:05/27 |  21:18 |  21:49

 19 |  08:27 09:47-10:20/33 11:06-11:37/31 |  07:41 |  06:41 07:47-08:13/26 |  06:32 07:20-07:40/20 19:04-19:21/17 |  05:39 19:39-20:07/28 |  05:17 19:52-20:04/12 
|  16:58 10:22-10:53/31 |  17:53 |  18:41 |  20:32 18:39-19:04/25 |  21:19 |  21:50

 20 |  08:26 09:47-10:20/33 11:07-11:36/29 |  07:39 |  06:39 07:47-08:13/26 |  06:30 07:20-07:40/20 19:03-19:21/18 |  05:37 19:38-20:07/29 |  05:17 19:52-20:04/12 
|  17:00 10:23-10:54/31 |  17:54 |  18:43 |  20:34 18:40-19:03/23 |  21:21 |  21:50

 21 |  08:25 09:46-10:20/34 11:08-11:36/28 |  07:37 |  06:36 07:46-08:12/26 |  06:28 07:10-07:13/3 18:42-19:01/19 |  05:36 19:38-20:07/29 |  05:17 19:52-20:04/12 
|  17:01 10:23-10:54/31 |  17:56 |  18:44 |  20:35 07:20-07:39/19 19:01-19:20/19 |  21:22 |  21:50

 22 |  08:24 09:45-10:19/34 11:08-11:35/27 |  07:35 |  06:34 07:34-07:37/3 |  06:26 07:06-07:16/10 18:43-18:58/15 |  05:35 19:38-20:07/29 |  05:17 19:53-20:05/12 
|  17:03 10:23-10:54/31 |  17:58 |  18:46 07:46-08:11/25 |  20:37 07:20-07:38/18 18:59-19:18/19 |  21:24 |  21:51

 23 |  08:23 09:45-10:18/33 11:09-11:35/26 |  07:33 08:32-08:35/3 |  06:32 07:29-07:42/13 17:44-17:51/7 |  06:24 07:04-07:18/14 18:47-18:55/8 |  05:34 19:38-20:07/29 |  05:17 19:53-20:05/12 
|  17:05 10:24-10:54/30 |  18:00 |  18:48 07:46-08:11/25 |  20:39 07:20-07:38/18 19:01-19:17/16 |  21:25 |  21:51

 24 |  08:22 09:45-10:18/33 11:11-11:34/23 |  07:31 08:28-08:39/11 |  06:30 07:27-07:44/17 17:40-17:53/13 |  06:22 07:03-07:19/16 19:03-19:14/11 |  05:32 19:39-20:08/29 |  05:18 19:53-20:05/12 
|  17:06 10:24-10:54/30 |  18:02 |  18:49 07:46-08:10/24 |  20:40 07:21-07:36/15 |  21:26 |  21:51

 25 |  08:21 09:45-10:17/32 11:13-11:34/21 |  07:29 08:26-08:41/15 |  06:27 07:24-07:44/20 17:38-17:55/17 |  06:20 07:02-07:19/17 19:07-19:10/3 |  05:31 19:39-20:08/29 |  05:18 19:53-20:05/12 
|  17:08 10:25-10:54/29 |  18:03 |  18:51 07:46-08:08/22 |  20:42 07:22-07:35/13 |  21:28 |  21:51

 26 |  08:20 09:44-10:15/31 11:14-11:31/17 |  07:27 08:25-08:43/18 |  06:25 07:23-07:45/22 17:36-17:57/21 |  06:18 07:01-07:19/18 |  05:30 19:39-20:08/29 |  05:18 19:53-20:06/13 
|  17:10 10:25-10:54/29 |  18:05 |  18:53 07:47-08:07/20 |  20:43 07:23-07:32/9 |  21:29 |  21:51

 27 |  08:18 09:45-10:13/28 11:17-11:30/13 |  07:24 08:23-08:43/20 |  06:23 07:19-07:46/27 17:35-17:57/22 |  06:16 07:00-07:19/19 |  05:29 19:39-20:08/29 |  05:19 19:53-20:06/13 
|  17:12 10:27-10:54/27 |  18:07 |  18:54 07:49-08:05/16 |  20:45 |  21:30 |  21:51

 28 |  08:17 09:21-09:30/9 10:27-10:53/26 |  07:22 08:22-08:43/21 |  06:21 07:16-07:46/30 17:34-17:57/23 |  06:14 07:01-07:20/19 |  05:28 19:40-20:07/27 |  05:19 19:53-20:07/14 
|  17:13 09:44-10:11/27 11:21-11:25/4 |  18:09 |  18:56 07:51-08:03/12 |  20:47 |  21:31 |  21:51

 29 |  08:16 09:19-09:32/13 10:28-10:52/24 |  |  07:18 08:14-08:46/32 |  06:12 07:00-07:20/20 |  05:27 19:40-20:07/27 |  05:19 19:53-20:07/14 
|  17:15 09:45-10:11/26 |  |  19:58 18:33-18:58/25 |  20:48 |  21:33 |  21:51

 30 |  08:14 09:18-09:33/15 10:29-10:51/22 |  |  07:16 08:13-08:46/33 |  06:10 07:00-07:19/19 |  05:26 19:40-20:07/27 |  05:20 19:53-20:08/15 
|  17:17 09:44-10:11/27 |  |  19:59 18:33-18:58/25 |  20:50 |  21:34 |  21:51

 31 |  08:13 09:17-09:35/18 10:31-10:50/19 |  |  07:14 08:12-08:45/33 |  |  05:25 19:41-20:07/26 |  
|  17:19 09:45-10:12/27 |  |  20:01 18:33-18:58/25 |  |  21:35 |  

Sonnenscheinstunden |  262 |  278 |  366 |  413 |  480 |  494
Anzahl Minuten mit Schatten 2564 546 1305 1726 653 491
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Schattenwurfgutachten für das geplante Repowering im Windpark Grevenbroich
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SHADOW - Kalender pro WEA
Berechnung: ZusatzbelastungWEA: 1 - WEA 1
Voraussetzungen für Berechnung des Schattenwurfs
Referenzjahr für Kalender 2015
Die dargestellten Zeiten sind die astronomisch maximal mögliche Beschattungsdauer, berechnet unter folgenden Annahmen:
   Die Sonne scheint täglich von Sonnenauf- bis -untergang
   Die Rotorfläche steht immer senkrecht zur Sonneneinfallsrichtung 
   Die Windenergieanlage/n ist/ sind immer in Betrieb

Tabellen-Layout: Die Daten für jeden Tag sind in folgender Matrix wiedergegeben (Sommerzeit wie Bezugsjahr) :

Tag im Monat Sonnenaufgang    (SS:MM) Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (SS:MM) Schattenende/Minuten mit Schatten
Sonnenuntergang (SS:MM) Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (SS:MM) Schattenende/Minuten mit Schatten

| Juli | August | September | Oktober | November | Dezember
      

  1 |  05:21 19:52-20:08/16 |  05:55 19:52-20:14/22 |  06:43 07:52-08:12/20 |  07:30 08:33-09:17/44 |  07:22 08:48-09:05/17 |  08:11 09:37-10:00/23 10:44-11:18/34 
|  21:51 |  21:21 |  20:21 18:37-19:22/45 |  19:14 |  17:09 |  16:30 10:03-10:32/29

  2 |  05:21 19:52-20:09/17 |  05:57 19:52-20:13/21 |  06:44 07:51-08:13/22 |  07:32 08:36-09:18/42 |  07:23 08:47-09:07/20 |  08:13 09:37-09:59/22 10:44-11:18/34 
|  21:50 |  21:20 |  20:19 18:37-19:21/44 |  19:12 |  17:07 |  16:29 10:03-10:31/28

  3 |  05:22 19:52-20:10/18 |  05:58 19:54-20:12/18 |  06:46 07:50-08:13/23 18:37-19:20/43 |  07:33 08:37-09:18/41 |  07:25 08:47-09:07/20 |  08:14 09:38-10:00/22 10:45-11:19/34 
|  21:50 |  21:18 |  20:17 08:15-08:21/6 |  19:09 |  17:06 |  16:28 10:04-10:32/28

  4 |  05:23 19:51-20:10/19 |  06:00 19:55-20:10/15 |  06:48 07:50-08:14/24 18:37-19:18/41 |  07:35 08:36-09:18/42 |  07:27 08:45-09:07/22 |  08:15 09:38-10:00/22 10:45-11:19/34 
|  21:50 |  21:16 |  20:15 08:14-08:25/11 |  19:07 |  17:04 09:23-09:33/10 |  16:28 10:03-10:32/29

  5 |  05:23 19:51-20:11/20 |  06:01 19:58-20:08/10 |  06:49 07:49-08:13/24 18:37-19:15/38 |  07:36 08:36-09:18/42 |  07:29 08:45-09:08/23 |  08:17 09:38-10:00/22 10:45-11:19/34 
|  21:49 |  21:15 |  20:13 08:13-08:26/13 |  19:05 |  17:02 09:21-09:36/15 |  16:27 10:03-10:31/28

  6 |  05:24 19:51-20:12/21 |  06:03 |  06:51 07:50-08:13/23 18:36-19:03/27 |  07:38 08:35-09:16/41 |  07:30 08:45-09:08/23 |  08:18 09:39-10:01/22 10:46-11:20/34 
|  21:49 |  21:13 |  20:10 08:13-08:27/14 19:06-19:10/4 |  19:03 |  17:00 09:20-09:38/18 |  16:27 10:04-10:32/28

  7 |  05:25 19:51-20:12/21 |  06:04 |  06:52 07:49-08:12/23 18:33-19:01/28 |  07:40 08:36-09:16/40 |  07:32 08:45-09:08/23 |  08:19 09:40-10:00/20 10:46-11:20/34 
|  21:48 |  21:11 |  20:08 08:12-08:31/19 |  19:00 |  16:59 09:19-09:39/20 |  16:26 10:04-10:32/28

  8 |  05:26 19:50-20:12/22 |  06:06 |  06:54 07:50-08:12/22 18:30-19:00/30 |  07:41 08:36-09:16/40 |  07:34 08:46-09:08/22 |  08:20 09:40-10:00/20 10:46-11:20/34 
|  21:48 |  21:09 |  20:06 08:12-08:33/21 |  18:58 |  16:57 09:18-09:40/22 |  16:26 10:04-10:31/27

  9 |  05:27 19:50-20:13/23 |  06:07 07:14-07:22/8 |  06:55 07:50-08:10/20 18:28-18:57/29 |  07:43 08:38-09:15/37 |  07:36 08:46-09:08/22 |  08:22 09:41-10:01/20 10:47-11:21/34 
|  21:47 |  21:08 |  20:04 08:10-08:34/24 |  18:56 09:15-09:17/2 |  16:56 09:17-09:41/24 |  16:26 10:05-10:32/27

 10 |  05:28 19:50-20:13/23 |  06:09 07:12-07:24/12 |  06:57 07:51-08:09/18 18:27-18:54/27 |  07:45 08:38-08:50/12 09:14-09:17/3 |  07:37 08:47-09:08/21 10:08-10:15/7 |  08:23 09:42-10:01/19 10:48-11:21/33 
|  21:46 |  21:06 |  20:01 08:09-08:36/27 |  18:54 08:53-09:14/21 |  16:54 09:17-09:42/25 |  16:26 10:05-10:32/27

 11 |  05:29 19:50-20:14/24 |  06:10 07:10-07:25/15 |  06:58 07:53-08:06/13 18:26-18:49/23 |  07:46 08:42-08:47/5 09:12-09:17/5 |  07:39 08:48-09:08/20 10:05-10:19/14 |  08:24 09:43-10:01/18 10:48-11:21/33 
|  21:46 |  21:04 |  19:59 08:06-08:36/30 |  18:52 08:54-09:12/18 |  16:52 09:17-09:43/26 |  16:25 10:05-10:32/27

 12 |  05:30 19:50-20:15/25 |  06:12 07:10-07:26/16 |  07:00 07:56-08:01/5 18:25-18:49/24 |  07:48 08:55-09:10/15 |  07:41 08:48-09:06/18 10:02-10:20/18 |  08:25 09:43-10:01/18 10:49-11:22/33 
|  21:45 |  21:02 |  19:57 08:03-08:37/34 |  18:49 09:10-09:18/8 |  16:51 09:16-09:42/26 |  16:25 10:05-10:32/27 11:26-11:32/6

 13 |  05:31 19:49-20:15/26 |  06:13 07:09-07:27/18 |  07:02 08:03-08:36/33 |  07:49 08:54-09:17/23 |  07:42 08:49-09:05/16 10:01-10:22/21 |  08:26 09:44-10:01/17 10:49-11:22/33 
|  21:44 |  21:00 |  19:55 18:24-18:49/25 |  18:47 |  16:49 09:16-09:43/27 |  16:25 10:06-10:32/26 11:25-11:34/9

 14 |  05:32 19:49-20:15/26 |  06:15 07:09-07:27/18 |  07:03 08:03-08:37/34 |  07:51 08:55-09:17/22 |  07:44 08:50-09:05/15 10:00-10:24/24 |  08:27 09:45-10:02/17 10:50-11:22/32 
|  21:43 |  20:58 |  19:52 18:24-18:49/25 |  18:45 |  16:48 09:16-09:43/27 |  16:25 10:06-10:32/26 11:25-11:35/10

 15 |  05:33 19:49-20:16/27 |  06:16 07:08-07:27/19 |  07:05 08:03-08:36/33 |  07:53 08:55-09:16/21 |  07:46 08:53-09:03/10 10:00-10:25/25 |  08:28 09:45-10:02/17 10:50-11:23/33 
|  21:42 |  20:57 |  19:50 18:23-18:48/25 |  18:43 |  16:47 09:17-09:43/26 |  16:25 10:07-10:32/25 11:25-11:36/11

 16 |  05:34 19:49-20:16/27 |  06:18 07:08-07:27/19 |  07:06 08:05-08:36/31 18:24-18:48/24 |  07:54 08:56-09:16/20 |  07:48 08:56-09:01/5 10:00-10:26/26 |  08:29 09:46-10:02/16 10:51-11:23/32 
|  21:42 |  20:55 |  19:48 08:42-08:50/8 |  18:41 |  16:45 09:17-09:44/27 10:51-11:01/10 |  16:25 10:07-10:33/26 11:25-11:37/12

 17 |  05:35 19:49-20:16/27 |  06:19 07:07-07:27/20 |  07:08 08:05-08:35/30 18:23-18:46/23 |  07:56 08:56-09:14/18 |  07:49 09:18-09:48/30 10:48-11:04/16 |  08:30 09:47-10:03/16 10:52-11:24/32 
|  21:41 |  20:53 |  19:46 08:38-08:52/14 |  18:39 |  16:44 09:59-10:27/28 |  16:25 10:08-10:33/25 11:25-11:38/13

 18 |  05:36 19:48-20:16/28 |  06:21 07:07-07:26/19 |  07:09 08:08-08:34/26 18:24-18:45/21 |  07:58 08:57-09:13/16 |  07:51 09:19-09:50/31 10:47-11:07/20 |  08:30 09:47-10:02/15 10:51-11:38/47 
|  21:40 |  20:51 07:30-07:38/8 |  19:43 08:36-08:54/18 |  18:37 |  16:43 09:59-10:28/29 |  16:26 10:08-10:32/24

 19 |  05:38 19:49-20:18/29 |  06:23 07:08-07:26/18 |  07:11 08:11-08:32/21 18:24-18:43/19 |  07:59 08:59-09:11/12 |  07:53 09:18-09:51/33 10:45-11:07/22 |  08:31 09:48-10:03/15 10:52-11:24/32 
|  21:38 |  20:49 07:28-07:41/13 |  19:41 08:34-08:55/21 |  18:35 |  16:41 09:58-10:28/30 |  16:26 10:08-10:33/25 11:25-11:39/14

 20 |  05:39 19:49-20:18/29 |  06:24 07:08-07:24/16 19:09-19:19/10 |  07:13 08:12-08:31/19 18:26-18:42/16 |  08:01 09:03-09:07/4 |  07:54 09:19-09:53/34 10:45-11:09/24 |  08:32 09:49-10:04/15 10:53-11:25/32 
|  21:37 |  20:47 07:26-07:41/15 |  19:39 08:33-08:56/23 |  18:33 |  16:40 09:58-10:28/30 |  16:26 10:09-10:34/25 11:26-11:40/14

 21 |  05:40 19:49-20:18/29 |  06:26 07:09-07:24/15 18:53-18:59/6 |  07:14 08:13-08:29/16 18:27-18:39/12 |  08:03 |  07:56 09:20-09:54/34 10:44-11:10/26 |  08:32 09:49-10:03/14 10:53-11:40/47 
|  21:36 |  20:45 07:26-07:43/17 19:07-19:22/15 |  19:36 08:32-08:56/24 |  18:31 |  16:39 09:59-10:29/30 |  16:27 10:09-10:34/25

 22 |  05:41 19:48-20:17/29 |  06:27 07:10-07:21/11 18:49-19:02/13 |  07:16 08:16-08:26/10 |  08:05 |  07:58 09:22-09:55/33 10:44-11:12/28 |  08:33 09:50-10:04/14 10:54-11:41/47 
|  21:35 |  20:43 07:24-07:43/19 19:04-19:22/18 |  19:34 08:31-08:57/26 |  18:28 |  16:38 09:59-10:30/31 |  16:27 10:10-10:34/24

 23 |  05:43 19:48-20:17/29 |  06:29 07:13-07:19/6 18:47-19:05/18 |  07:17 08:31-08:57/26 |  08:06 |  07:59 09:23-09:56/33 10:43-11:12/29 |  08:33 09:50-10:04/14 10:54-11:41/47 
|  21:34 |  20:41 07:24-07:43/19 19:05-19:24/19 |  19:32 |  18:26 |  16:37 09:59-10:29/30 |  16:28 10:10-10:34/24

 24 |  05:44 19:49-20:18/29 |  06:30 07:23-07:43/20 19:06-19:24/18 |  07:19 08:30-08:56/26 |  08:08 |  08:01 09:23-09:56/33 10:43-11:13/30 |  08:34 09:51-10:05/14 10:55-11:42/47 
|  21:33 |  20:38 18:44-19:06/22 |  19:30 |  18:24 |  16:36 09:59-10:30/31 |  16:28 10:11-10:36/25

 25 |  05:45 19:49-20:18/29 |  06:32 07:23-07:43/20 19:08-19:25/17 |  07:20 08:30-08:56/26 |  07:10 |  08:02 09:25-09:57/32 10:43-11:14/31 |  08:34 09:51-10:06/15 10:55-11:27/32 
|  21:31 |  20:36 18:43-19:08/25 |  19:27 |  17:22 |  16:35 10:00-10:31/31 |  16:29 10:11-10:36/25 11:28-11:42/14

 26 |  05:47 19:49-20:17/28 |  06:33 07:23-07:42/19 19:08-19:25/17 |  07:22 08:30-08:55/25 |  07:11 |  08:04 09:27-09:58/31 10:43-11:15/32 |  08:35 09:51-10:06/15 10:55-11:27/32 
|  21:30 |  20:34 18:41-19:08/27 |  19:25 09:04-09:09/5 |  17:21 |  16:34 10:00-10:31/31 |  16:29 10:11-10:36/25 11:28-11:42/14

 27 |  05:48 19:49-20:17/28 |  06:35 07:23-07:42/19 19:09-19:25/16 |  07:24 08:30-08:55/25 |  07:13 |  08:05 09:29-09:58/29 10:43-11:15/32 |  08:35 09:51-10:06/15 10:55-11:28/33 
|  21:29 |  20:32 18:41-19:09/28 |  19:23 09:00-09:13/13 |  17:19 |  16:33 10:00-10:31/31 |  16:30 10:12-10:36/24 11:29-11:42/13

 28 |  05:49 19:50-20:17/27 |  06:37 07:23-07:41/18 18:39-19:24/45 |  07:25 08:30-08:53/23 |  07:15 |  08:07 09:35-09:58/23 10:43-11:16/33 |  08:35 09:52-10:08/16 10:57-11:29/32 
|  21:27 |  20:30 08:00-08:06/6 |  19:21 08:57-09:15/18 |  17:17 |  16:32 10:01-10:31/30 |  16:31 10:13-10:38/25 11:30-11:43/13

 29 |  05:51 19:50-20:16/26 |  06:38 07:24-07:40/16 18:39-19:25/46 |  07:27 08:31-08:54/23 |  07:17 |  08:08 09:36-09:59/23 10:43-11:16/33 |  08:36 09:52-10:08/16 10:57-11:29/32 
|  21:26 |  20:28 07:57-08:09/12 |  19:18 08:55-09:16/21 |  17:15 |  16:31 10:01-10:31/30 |  16:32 10:13-10:39/26 11:31-11:43/12

 30 |  05:52 19:50-20:15/25 |  06:40 07:25-07:38/13 18:38-19:24/46 |  07:28 08:32-09:17/45 |  07:18 08:51-09:02/11 |  08:10 09:36-09:59/23 10:43-11:17/34 |  08:36 09:53-10:09/16 10:57-11:30/33 
|  21:24 |  20:26 07:55-08:10/15 |  19:16 |  17:13 |  16:30 10:02-10:31/29 |  16:32 10:14-10:39/25 11:32-11:43/11

 31 |  05:54 19:51-20:15/24 |  06:41 07:27-07:36/9 18:38-19:23/45 |  |  07:20 08:49-09:04/15 |  |  08:36 09:53-10:10/17 10:58-11:30/32 
|  21:23 |  20:24 07:54-08:12/18 |  |  17:11 |  |  16:33 10:14-10:40/26 11:33-11:43/10

Sonnenscheinstunden |  498 |  453 |  382 |  334 |  270 |  248
Anzahl Minuten mit Schatten 771 1043 1692 620 1968 2619
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SHADOW - Kalender pro WEA
Berechnung: ZusatzbelastungWEA: 2 - WEA 2
Voraussetzungen für Berechnung des Schattenwurfs
Referenzjahr für Kalender 2015
Die dargestellten Zeiten sind die astronomisch maximal mögliche Beschattungsdauer, berechnet unter folgenden Annahmen:
   Die Sonne scheint täglich von Sonnenauf- bis -untergang
   Die Rotorfläche steht immer senkrecht zur Sonneneinfallsrichtung 
   Die Windenergieanlage/n ist/ sind immer in Betrieb

Tabellen-Layout: Die Daten für jeden Tag sind in folgender Matrix wiedergegeben (Sommerzeit wie Bezugsjahr) :

Tag im Monat Sonnenaufgang    (SS:MM) Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (SS:MM) Schattenende/Minuten mit Schatten
Sonnenuntergang (SS:MM) Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (SS:MM) Schattenende/Minuten mit Schatten

| Januar | Februar | März | April | Mai | Juni
      

  1 |  08:36 09:43-10:01/18 |  08:11 |  07:20 16:08-16:43/35 |  07:12 07:54-08:10/16 |  06:09 |  05:24
|  16:35 10:13-10:31/18 |  17:20 |  18:10 16:43-16:44/1 |  20:02 18:24-18:41/17 |  20:52 |  21:36

  2 |  08:36 09:42-10:01/19 |  08:10 |  07:18 16:08-16:43/35 |  07:09 07:53-08:08/15 |  06:07 |  05:23
|  16:36 10:13-10:31/18 |  17:22 |  18:12 |  20:04 18:21-18:43/22 |  20:53 |  21:37

  3 |  08:36 09:43-10:02/19 |  08:08 |  07:16 16:08-16:42/34 |  07:07 07:54-08:07/13 |  06:05 |  05:23
|  16:37 10:13-10:31/18 |  17:24 |  18:14 16:56-17:06/10 |  20:06 18:19-18:45/26 |  20:55 |  21:38

  4 |  08:36 09:44-10:02/18 |  08:07 |  07:14 16:08-16:42/34 |  07:05 07:55-08:05/10 |  06:03 |  05:22
|  16:38 10:14-10:32/18 |  17:26 |  18:15 16:53-17:09/16 |  20:07 18:18-18:47/29 |  20:56 |  21:39

  5 |  08:35 09:44-10:03/19 |  08:05 08:53-09:01/8 |  07:12 16:08-16:41/33 |  07:03 07:59-08:01/2 |  06:01 |  05:21
|  16:39 10:16-10:32/16 |  17:27 |  18:17 16:50-17:10/20 |  20:09 18:16-18:48/32 |  20:58 |  21:40

  6 |  08:35 09:44-10:03/19 |  08:04 08:51-09:03/12 |  07:10 16:08-16:40/32 |  07:01 18:14-18:47/33 |  05:59 |  05:21
|  16:40 10:16-10:31/15 |  17:29 |  18:19 16:48-17:11/23 |  20:11 |  21:00 |  21:41

  7 |  08:35 09:45-10:04/19 |  08:02 08:50-09:04/14 |  07:07 07:51-07:58/7 16:47-17:13/26 |  06:58 18:14-18:48/34 |  05:58 |  05:20
|  16:41 10:17-10:32/15 |  17:31 |  18:21 16:09-16:40/31 |  20:12 |  21:01 |  21:42

  8 |  08:34 09:45-10:04/19 |  08:00 08:49-09:01/12 |  07:05 07:48-08:01/13 16:46-17:13/27 |  06:56 18:13-18:49/36 |  05:56 |  05:19
|  16:42 10:18-10:31/13 |  17:33 09:01-09:04/3 |  18:22 16:10-16:39/29 |  20:14 |  21:03 |  21:43

  9 |  08:34 09:28-09:33/5 10:20-10:31/11 |  07:59 08:49-09:05/16 |  07:03 07:47-08:02/15 16:45-17:13/28 |  06:54 18:12-18:49/37 |  05:54 |  05:19
|  16:44 09:46-10:05/19 |  17:35 09:05-09:06/1 |  18:24 16:10-16:37/27 |  20:16 |  21:04 |  21:44

 10 |  08:34 09:26-09:35/9 10:21-10:30/9 |  07:57 08:49-09:06/17 |  07:01 07:45-08:02/17 16:44-17:13/29 |  06:52 18:12-18:49/37 |  05:53 |  05:18
|  16:45 09:46-10:05/19 |  17:36 |  18:26 16:12-16:35/23 |  20:17 |  21:06 |  21:45

 11 |  08:33 09:25-09:36/11 10:23-10:28/5 |  07:55 08:49-09:06/17 |  06:59 07:44-08:02/18 16:44-17:14/30 |  06:50 18:12-18:49/37 |  05:51 |  05:18
|  16:46 09:46-10:05/19 |  17:38 |  18:27 16:14-16:34/20 |  20:19 |  21:07 |  21:45

 12 |  08:32 09:26-09:38/12 |  07:54 08:48-09:07/19 |  06:56 07:44-08:03/19 16:44-17:14/30 |  06:47 18:11-18:48/37 |  05:49 |  05:18
|  16:48 09:47-10:06/19 |  17:40 |  18:29 16:17-16:31/14 |  20:20 |  21:09 |  21:46

 13 |  08:32 09:25-09:38/13 |  07:52 08:37-08:40/3 |  06:54 07:44-08:03/19 16:43-17:13/30 |  06:45 18:11-18:48/37 |  05:48 |  05:17
|  16:49 09:47-10:06/19 |  17:42 08:48-09:07/19 |  18:31 16:22-16:24/2 |  20:22 |  21:10 |  21:47

 14 |  08:31 09:25-09:39/14 |  07:50 08:34-08:43/9 |  06:52 07:44-08:01/17 |  06:43 18:11-18:48/37 |  05:46 |  05:17
|  16:51 09:48-10:06/18 |  17:44 08:47-09:07/20 |  18:33 16:43-17:13/30 |  20:24 |  21:12 |  21:47

 15 |  08:30 09:25-09:40/15 |  07:48 08:32-08:45/13 16:29-16:38/9 |  06:50 07:44-08:00/16 |  06:41 18:11-18:47/36 |  05:45 |  05:17
|  16:52 09:49-10:06/17 |  17:45 08:47-09:07/20 |  18:34 16:44-17:12/28 |  20:25 |  21:13 |  21:48

 16 |  08:30 09:25-09:41/16 |  07:46 08:31-08:46/15 16:26-16:41/15 |  06:48 07:45-07:59/14 |  06:39 18:12-18:47/35 |  05:43 |  05:17
|  16:54 09:49-10:06/17 |  17:47 08:47-09:07/20 |  18:36 16:45-17:11/26 |  20:27 |  21:15 |  21:48

 17 |  08:29 09:25-09:41/16 |  07:44 08:30-08:46/16 16:24-16:43/19 |  06:45 07:47-07:58/11 |  06:37 18:12-18:46/34 |  05:42 |  05:17
|  16:55 09:50-10:06/16 |  17:49 08:48-09:07/19 |  18:38 16:45-17:10/25 |  20:29 |  21:16 |  21:49

 18 |  08:28 09:25-09:42/17 |  07:42 08:30-08:47/17 16:23-16:44/21 |  06:43 07:49-07:53/4 |  06:35 18:13-18:45/32 |  05:40 |  05:17
|  16:57 09:51-10:05/14 |  17:51 08:48-09:06/18 |  18:39 16:46-17:08/22 |  20:30 |  21:18 |  21:49

 19 |  08:27 09:25-09:42/17 |  07:41 08:30-08:47/17 16:22-16:29/7 |  06:41 07:17-07:25/8 |  06:32 18:13-18:44/31 |  05:39 |  05:17
|  16:58 09:53-10:05/12 |  17:53 08:49-09:05/16 16:29-16:45/16 |  18:41 16:48-17:07/19 |  20:32 |  21:19 |  21:50

 20 |  08:26 09:25-09:43/18 |  07:39 08:30-08:46/16 16:19-16:34/15 |  06:39 07:15-07:27/12 |  06:30 18:14-18:43/29 |  05:37 |  05:17
|  17:00 09:54-10:04/10 |  17:54 08:50-09:04/14 16:34-16:46/12 |  18:43 16:50-17:05/15 |  20:34 |  21:21 |  21:50

 21 |  08:25 09:26-09:43/17 |  07:37 08:30-08:46/16 16:16-16:37/21 |  06:36 07:13-07:27/14 |  06:28 18:16-18:41/25 |  05:36 |  05:17
|  17:01 09:57-10:02/5 |  17:56 08:52-09:02/10 16:37-16:46/9 |  18:44 16:53-17:00/7 |  20:35 |  21:22 |  21:50

 22 |  08:24 09:26-09:43/17 |  07:35 08:31-08:45/14 16:38-16:47/9 |  06:34 07:12-07:28/16 |  06:26 18:17-18:40/23 |  05:35 |  05:17
|  17:03 |  17:58 16:14-16:38/24 |  18:46 |  20:37 |  21:23 |  21:51

 23 |  08:23 09:26-09:43/17 |  07:33 08:33-08:44/11 16:40-16:47/7 |  06:32 07:12-07:28/16 |  06:24 18:19-18:38/19 |  05:34 |  05:17
|  17:05 |  18:00 16:13-16:40/27 |  18:48 |  20:39 |  21:25 |  21:51

 24 |  08:22 09:27-09:43/16 |  07:31 08:35-08:41/6 16:41-16:47/6 |  06:30 07:12-07:28/16 |  06:22 18:22-18:35/13 |  05:32 |  05:18
|  17:06 |  18:01 16:12-16:41/29 |  18:49 |  20:40 |  21:26 |  21:51

 25 |  08:21 09:29-09:43/14 |  07:29 16:11-16:42/31 |  06:27 07:11-07:27/16 |  06:20 |  05:31 |  05:18
|  17:08 |  18:03 16:42-16:47/5 |  18:51 |  20:42 |  21:27 |  21:51

 26 |  08:20 09:29-09:42/13 |  07:27 16:10-16:43/33 |  06:25 06:59-07:07/8 |  06:18 |  05:30 |  05:18
|  17:10 |  18:05 16:43-16:46/3 |  18:53 07:11-07:26/15 |  20:43 |  21:29 |  21:51

 27 |  08:18 09:31-09:41/10 |  07:24 16:09-16:42/33 |  06:23 06:57-07:09/12 |  06:16 |  05:29 |  05:19
|  17:12 |  18:07 16:42-16:45/3 |  18:54 07:12-07:25/13 |  20:45 |  21:30 |  21:51

 28 |  08:17 09:33-09:38/5 |  07:22 16:08-16:43/35 |  06:21 06:56-07:10/14 |  06:14 |  05:28 |  05:19
|  17:13 |  18:09 16:43-16:45/2 |  18:56 07:14-07:23/9 |  20:47 |  21:31 |  21:51

 29 |  08:16 |  |  07:18 07:54-08:10/16 |  06:12 |  05:27 |  05:19
|  17:15 |  |  19:57 08:17-08:18/1 |  20:48 |  21:33 |  21:51

 30 |  08:14 |  |  07:16 07:54-08:10/16 |  06:10 |  05:26 |  05:20
|  17:17 |  |  19:59 |  20:50 |  21:34 |  21:51

 31 |  08:13 |  |  07:14 07:53-08:10/17 |  |  05:25 |  
|  17:19 |  |  20:01 18:29-18:38/9 |  |  21:35 |  

Sonnenscheinstunden |  262 |  278 |  366 |  413 |  480 |  494
Anzahl Minuten mit Schatten 782 819 1189 784 0 0
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Projekt:

13-127-GK-02
Beschreibung:

Schattenwurfgutachten für das geplante Repowering im Windpark Grevenbroich
Lizenzierter Anwender:

T&H I ngenieure GmbH 
Bremerhavener Heerstraße 10 
DE-28717 Bremen
+ 49 (0) 421 6989 9314
info@th-ingenieure.de
Berechnet:

27.05.2015 09:23/3.0.578

SHADOW - Kalender pro WEA
Berechnung: ZusatzbelastungWEA: 2 - WEA 2
Voraussetzungen für Berechnung des Schattenwurfs
Referenzjahr für Kalender 2015
Die dargestellten Zeiten sind die astronomisch maximal mögliche Beschattungsdauer, berechnet unter folgenden Annahmen:
   Die Sonne scheint täglich von Sonnenauf- bis -untergang
   Die Rotorfläche steht immer senkrecht zur Sonneneinfallsrichtung 
   Die Windenergieanlage/n ist/ sind immer in Betrieb

Tabellen-Layout: Die Daten für jeden Tag sind in folgender Matrix wiedergegeben (Sommerzeit wie Bezugsjahr) :

Tag im Monat Sonnenaufgang    (SS:MM) Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (SS:MM) Schattenende/Minuten mit Schatten
Sonnenuntergang (SS:MM) Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (SS:MM) Schattenende/Minuten mit Schatten

| Juli | August | September | Oktober | November | Dezember
      

  1 |  05:21 |  05:55 |  06:43 18:11-18:48/37 |  07:30 08:23-08:41/18 |  07:22 08:18-08:36/18 |  08:11 09:07-09:20/13 
|  21:51 |  21:21 |  20:21 |  19:14 17:23-17:52/29 |  17:09 |  16:30 09:29-09:48/19

  2 |  05:21 |  05:57 |  06:44 18:11-18:48/37 |  07:32 08:23-08:41/18 17:23-17:53/30 |  07:23 08:18-08:36/18 |  08:13 09:08-09:19/11 10:07-10:09/2 
|  21:50 |  21:19 |  20:19 |  19:12 17:00-17:06/6 |  17:07 |  16:29 09:29-09:48/19

  3 |  05:22 |  05:58 |  06:46 18:10-18:47/37 |  07:33 08:23-08:41/18 17:22-17:52/30 |  07:25 08:19-08:34/15 |  08:14 09:09-09:19/10 10:05-10:13/8 
|  21:50 |  21:18 |  20:17 |  19:09 16:54-17:09/15 |  17:06 08:34-08:36/2 |  16:28 09:29-09:49/20

  4 |  05:23 |  06:00 |  06:48 18:10-18:47/37 |  07:35 08:22-08:40/18 17:22-17:52/30 |  07:27 08:18-08:32/14 |  08:15 09:10-09:18/8 10:04-10:14/10 
|  21:50 |  21:16 |  20:15 |  19:07 16:51-17:12/21 |  17:04 08:32-08:34/2 |  16:28 09:29-09:49/20

  5 |  05:23 |  06:01 |  06:49 18:10-18:46/36 |  07:36 08:23-08:40/17 17:22-17:51/29 |  07:29 08:19-08:34/15 |  08:17 09:12-09:16/4 10:03-10:15/12 
|  21:49 |  21:15 |  20:13 |  19:05 16:49-17:13/24 |  17:02 |  16:27 09:29-09:49/20

  6 |  05:24 |  06:03 |  06:51 18:10-18:45/35 |  07:38 08:23-08:38/15 17:22-17:50/28 |  07:30 08:20-08:33/13 |  08:18 09:30-09:50/20 
|  21:49 |  21:13 |  20:10 |  19:03 16:47-17:14/27 |  17:00 |  16:27 10:03-10:17/14

  7 |  05:25 |  06:04 |  06:52 18:10-18:44/34 |  07:40 08:24-08:36/12 17:22-17:49/27 |  07:32 08:22-08:31/9 |  08:19 09:30-09:50/20 
|  21:48 |  21:11 |  20:08 |  19:00 16:46-17:15/29 |  16:59 |  16:26 10:03-10:18/15

  8 |  05:26 |  06:06 |  06:54 18:11-18:43/32 |  07:41 08:27-08:34/7 17:23-17:48/25 |  07:34 08:26-08:28/2 |  08:20 09:31-09:50/19 
|  21:48 |  21:09 |  20:06 |  18:58 16:45-17:16/31 |  16:57 |  16:26 10:02-10:18/16

  9 |  05:27 |  06:07 |  06:55 07:51-07:58/7 |  07:43 16:43-17:15/32 |  07:36 |  08:22 09:32-09:51/19 
|  21:47 |  21:08 |  20:04 18:11-18:41/30 |  18:56 17:23-17:46/23 |  16:56 |  16:26 10:03-10:20/17

 10 |  05:28 |  06:09 |  06:57 07:49-08:00/11 |  07:45 16:43-17:16/33 |  07:37 |  08:23 09:32-09:51/19 
|  21:46 |  21:06 |  20:01 18:12-18:40/28 |  18:54 17:25-17:45/20 |  16:54 |  16:26 10:03-10:21/18

 11 |  05:29 |  06:10 |  06:58 07:47-08:01/14 |  07:46 16:42-17:16/34 |  07:39 |  08:24 09:33-09:51/18 
|  21:46 |  21:04 |  19:59 18:13-18:37/24 |  18:52 17:27-17:43/16 |  16:52 |  16:25 10:03-10:21/18

 12 |  05:30 |  06:12 |  07:00 07:46-08:02/16 |  07:48 16:41-17:15/34 |  07:41 |  08:25 09:33-09:52/19 
|  21:45 |  21:02 |  19:57 18:15-18:35/20 |  18:49 17:29-17:39/10 |  16:51 |  16:25 10:03-10:22/19

 13 |  05:31 |  06:13 |  07:02 07:45-08:01/16 |  07:49 16:41-17:16/35 |  07:42 |  08:26 09:34-09:52/18 
|  21:44 |  21:00 |  19:55 18:17-18:32/15 |  18:47 |  16:49 |  16:25 10:03-10:22/19

 14 |  05:32 |  06:15 |  07:03 07:45-08:01/16 |  07:51 16:41-17:16/35 |  07:44 |  08:27 09:34-09:52/18 
|  21:43 |  20:58 |  19:52 |  18:45 17:16-17:17/1 |  16:48 |  16:25 10:04-10:23/19

 15 |  05:33 |  06:16 |  07:05 07:44-08:00/16 |  07:53 16:41-17:16/35 |  07:46 09:07-09:09/2 |  08:28 09:35-09:53/18 
|  21:42 |  20:57 |  19:50 |  18:43 17:16-17:18/2 |  16:47 |  16:25 10:04-10:24/20

 16 |  05:34 |  06:18 |  07:06 07:44-08:00/16 |  07:54 16:41-17:14/33 |  07:48 09:04-09:13/9 |  08:29 09:36-09:53/17 
|  21:41 |  20:55 |  19:48 08:05-08:11/6 |  18:41 17:14-17:17/3 |  16:45 |  16:25 10:05-10:24/19

 17 |  05:35 |  06:19 |  07:08 07:44-07:58/14 |  07:56 16:41-17:14/33 |  07:49 09:03-09:15/12 |  08:29 09:36-09:54/18 10:42-10:46/4 
|  21:41 |  20:53 |  19:46 08:01-08:13/12 |  18:39 17:14-17:18/4 |  16:44 |  16:25 10:05-10:25/20

 18 |  05:36 |  06:21 |  07:09 07:46-07:57/11 |  07:58 16:42-17:13/31 |  07:51 09:03-09:16/13 |  08:30 09:36-09:53/17 10:41-10:46/5 
|  21:39 |  20:51 |  19:43 08:00-08:14/14 |  18:37 17:13-17:18/5 |  16:43 |  16:26 10:05-10:25/20

 19 |  05:38 |  06:23 |  07:11 07:48-07:53/5 |  07:59 09:06-09:12/6 17:12-17:18/6 |  07:53 09:01-09:16/15 |  08:31 09:37-09:54/17 10:41-10:48/7 
|  21:38 |  20:49 |  19:41 07:58-08:14/16 |  18:35 16:43-17:12/29 |  16:41 |  16:26 10:05-10:26/21

 20 |  05:39 |  06:24 18:28-18:39/11 |  07:13 07:58-08:14/16 |  08:01 09:04-09:15/11 17:11-17:18/7 |  07:54 09:01-09:17/16 |  08:32 09:38-09:55/17 10:42-10:49/7 
|  21:37 |  20:47 |  19:39 |  18:33 16:44-17:11/27 |  16:40 |  16:26 10:06-10:27/21

 21 |  05:40 |  06:26 18:25-18:42/17 |  07:14 07:57-08:14/17 |  08:03 09:02-09:15/13 17:09-17:17/8 |  07:56 09:01-09:18/17 |  08:32 09:38-09:54/16 10:41-10:49/8 
|  21:36 |  20:45 |  19:36 |  18:30 16:44-17:09/25 |  16:39 |  16:27 10:06-10:26/20

 22 |  05:41 |  06:27 18:22-18:44/22 |  07:16 07:57-08:14/17 |  08:05 09:01-09:16/15 16:46-17:07/21 |  07:58 09:02-09:19/17 |  08:33 09:39-09:55/16 10:42-10:50/8 
|  21:35 |  20:43 |  19:34 |  18:28 09:23-09:31/8 17:07-17:17/10 |  16:38 |  16:27 10:07-10:27/20

 23 |  05:43 |  06:29 18:21-18:46/25 |  07:17 07:58-08:13/15 |  08:06 09:00-09:17/17 16:49-17:05/16 |  07:59 09:02-09:19/17 |  08:33 09:39-09:55/16 10:42-10:50/8 
|  21:34 |  20:41 |  19:32 |  18:26 09:21-09:34/13 17:05-17:16/11 |  16:37 09:32-09:39/7 |  16:28 10:07-10:27/20

 24 |  05:44 |  06:30 18:18-18:46/28 |  07:19 07:58-08:12/14 |  08:08 09:00-09:17/17 16:52-17:00/8 |  08:01 09:02-09:19/17 |  08:34 09:40-09:56/16 10:43-10:51/8 
|  21:33 |  20:38 |  19:30 17:36-17:46/10 |  18:24 09:19-09:35/16 17:00-17:15/15 |  16:36 09:30-09:41/11 |  16:28 10:08-10:28/20

 25 |  05:45 |  06:32 18:17-18:47/30 |  07:20 07:59-08:10/11 |  07:10 08:00-08:17/17 15:53-16:15/22 |  08:02 09:02-09:20/18 |  08:34 09:40-09:57/17 10:44-10:51/7 
|  21:31 |  20:36 |  19:27 17:33-17:49/16 |  17:22 08:19-08:36/17 |  16:35 09:29-09:42/13 |  16:29 10:08-10:29/21

 26 |  05:47 |  06:33 18:16-18:47/31 |  07:22 08:01-08:07/6 |  07:11 08:01-08:17/16 15:53-16:12/19 |  08:04 09:03-09:20/17 |  08:35 09:40-09:57/17 10:44-10:51/7 
|  21:30 |  20:34 |  19:25 17:30-17:50/20 |  17:21 08:18-08:37/19 |  16:34 09:29-09:44/15 |  16:29 10:09-10:29/20

 27 |  05:48 |  06:35 18:15-18:48/33 |  07:24 08:31-08:37/6 |  07:13 08:00-08:15/15 15:55-16:11/16 |  08:05 09:03-09:19/16 |  08:35 09:40-09:57/17 10:45-10:50/5 
|  21:28 |  20:32 |  19:23 17:28-17:51/23 |  17:19 08:17-08:36/19 |  16:33 09:28-09:44/16 |  16:30 10:09-10:29/20

 28 |  05:49 |  06:37 18:13-18:48/35 |  07:25 08:27-08:39/12 |  07:15 08:01-08:14/13 15:58-16:08/10 |  08:07 09:04-09:20/16 |  08:35 09:41-09:59/18 10:47-10:51/4 
|  21:27 |  20:30 |  19:21 17:26-17:51/25 |  17:17 08:17-08:37/20 |  16:32 09:28-09:45/17 |  16:31 10:10-10:30/20

 29 |  05:51 |  06:38 18:13-18:49/36 |  07:27 08:26-08:40/14 |  07:17 08:03-08:13/10 |  08:08 09:05-09:20/15 |  08:35 09:42-09:59/17 
|  21:26 |  20:28 |  19:18 17:25-17:52/27 |  17:15 08:17-08:37/20 |  16:31 09:29-09:47/18 |  16:32 10:11-10:30/19

 30 |  05:52 |  06:40 18:12-18:48/36 |  07:28 08:25-08:41/16 |  07:18 08:05-08:11/6 |  08:10 09:06-09:19/13 |  08:36 09:42-10:00/18 
|  21:24 |  20:26 |  19:16 17:24-17:53/29 |  17:13 08:17-08:37/20 |  16:30 09:28-09:47/19 |  16:32 10:11-10:31/20

 31 |  05:54 |  06:41 18:12-18:49/37 |  |  07:20 08:18-08:36/18 |  |  08:36 09:42-10:00/18 
|  21:23 |  20:24 |  |  17:11 |  |  16:33 10:12-10:31/19

Sonnenscheinstunden |  498 |  453 |  382 |  334 |  270 |  248
Anzahl Minuten mit Schatten 0 341 886 1499 454 1209
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Projekt:

13-127-GK-02
Beschreibung:

Schattenwurfgutachten für das geplante Repowering im Windpark Grevenbroich
Lizenzierter Anwender:

T&H I ngenieure GmbH 
Bremerhavener Heerstraße 10 
DE-28717 Bremen
+ 49 (0) 421 6989 9314
info@th-ingenieure.de
Berechnet:

27.05.2015 09:23/3.0.578

SHADOW - Kalender pro WEA
Berechnung: ZusatzbelastungWEA: 3 - WEA 3
Voraussetzungen für Berechnung des Schattenwurfs
Referenzjahr für Kalender 2015
Die dargestellten Zeiten sind die astronomisch maximal mögliche Beschattungsdauer, berechnet unter folgenden Annahmen:
   Die Sonne scheint täglich von Sonnenauf- bis -untergang
   Die Rotorfläche steht immer senkrecht zur Sonneneinfallsrichtung 
   Die Windenergieanlage/n ist/ sind immer in Betrieb

Tabellen-Layout: Die Daten für jeden Tag sind in folgender Matrix wiedergegeben (Sommerzeit wie Bezugsjahr) :

Tag im Monat Sonnenaufgang    (SS:MM) Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (SS:MM) Schattenende/Minuten mit Schatten
Sonnenuntergang (SS:MM) Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (SS:MM) Schattenende/Minuten mit Schatten

| Januar | Februar | März | April | Mai | Juni
      

  1 |  08:36 09:37-09:54/17 |  08:11 15:54-16:18/24 |  07:20 07:57-08:09/12 16:41-17:06/25 |  07:12 |  06:09 |  05:24 19:35-20:09/34 
|  16:35 |  17:20 16:18-16:24/6 |  18:10 08:12-08:28/16 |  20:02 |  20:52 |  21:36

  2 |  08:36 09:37-09:54/17 |  08:10 15:54-16:18/24 |  07:18 07:55-08:10/15 16:42-17:06/24 |  07:09 |  06:07 |  05:23 19:35-20:09/34 
|  16:36 |  17:22 16:18-16:23/5 |  18:12 08:13-08:27/14 |  20:04 |  20:53 |  21:37

  3 |  08:36 09:37-09:55/18 |  08:08 15:55-16:19/24 |  07:16 07:54-08:11/17 16:42-17:06/24 |  07:07 |  06:05 |  05:23 19:36-20:09/33 
|  16:37 |  17:24 16:19-16:24/5 |  18:14 08:15-08:25/10 |  20:06 |  20:55 |  21:38

  4 |  08:36 09:38-09:55/17 |  08:07 15:55-16:18/23 16:32-16:33/1 |  07:14 07:54-08:12/18 16:43-17:05/22 |  07:05 |  06:03 |  05:22 19:36-20:09/33 
|  16:38 |  17:26 16:18-16:23/5 |  18:15 08:19-08:21/2 |  20:07 |  20:56 |  21:39

  5 |  08:35 09:39-09:56/17 |  08:05 15:55-16:18/23 16:28-16:38/10 |  07:12 07:52-08:11/19 |  07:03 18:59-19:09/10 |  06:01 |  05:21 19:35-20:09/34 
|  16:39 |  17:27 16:18-16:22/4 |  18:17 16:43-17:03/20 |  20:09 |  20:58 |  21:40

  6 |  08:35 09:39-09:56/17 |  08:04 15:56-16:18/22 16:27-16:40/13 |  07:10 07:52-08:11/19 |  07:01 18:54-19:11/17 |  05:59 |  05:21 19:36-20:09/33 
|  16:40 |  17:29 16:18-16:22/4 |  18:19 16:44-17:02/18 |  20:11 |  21:00 |  21:41

  7 |  08:35 09:40-09:57/17 |  08:02 15:57-16:17/20 16:25-16:41/16 |  07:07 07:52-08:11/19 |  06:58 18:52-19:13/21 |  05:58 |  05:20 19:36-20:09/33 
|  16:41 |  17:31 16:17-16:21/4 |  18:21 16:46-17:00/14 |  20:12 |  21:01 |  21:42

  8 |  08:34 09:40-09:57/17 |  08:00 15:58-16:16/18 16:24-16:42/18 |  07:05 07:53-08:10/17 |  06:56 18:51-19:14/23 |  05:56 |  05:19 19:37-20:09/32 
|  16:42 |  17:33 16:16-16:19/3 |  18:22 16:50-16:56/6 |  20:14 |  21:03 |  21:43

  9 |  08:34 09:41-09:57/16 |  07:59 15:59-16:14/15 |  07:03 07:54-08:09/15 |  06:54 18:50-19:15/25 |  05:54 19:48-19:53/5 |  05:19 19:38-20:10/32 
|  16:44 |  17:35 16:23-16:43/20 |  18:24 |  20:16 |  21:04 |  21:44

 10 |  08:34 09:41-09:57/16 |  07:57 16:02-16:12/10 |  07:01 07:54-08:07/13 |  06:52 18:49-19:16/27 |  05:53 19:43-19:57/14 |  05:19 19:37-20:09/32 
|  16:45 |  17:36 16:24-16:44/20 |  18:26 |  20:17 |  21:06 |  21:45

 11 |  08:33 09:42-09:57/15 |  07:55 16:23-16:44/21 |  06:59 07:56-08:05/9 |  06:50 18:48-19:16/28 |  05:51 19:41-19:59/18 |  05:18 19:38-20:09/31 
|  16:46 |  17:38 |  18:27 |  20:19 |  21:07 |  21:45

 12 |  08:32 09:43-09:58/15 |  07:54 16:23-16:44/21 |  06:57 |  06:47 18:46-19:16/30 |  05:49 19:39-20:00/21 |  05:18 19:39-20:10/31 
|  16:48 |  17:40 |  18:29 |  20:20 |  21:09 |  21:46

 13 |  08:32 09:44-09:57/13 |  07:52 16:23-16:44/21 |  06:54 |  06:45 18:46-19:16/30 |  05:48 19:39-20:02/23 |  05:17 19:38-20:09/31 
|  16:49 |  17:42 |  18:31 |  20:22 |  21:10 |  21:47

 14 |  08:31 09:45-09:57/12 |  07:50 16:23-16:44/21 |  06:52 |  06:43 18:46-19:16/30 |  05:46 19:37-20:03/26 |  05:17 19:39-20:09/30 
|  16:51 |  17:44 |  18:33 |  20:24 |  21:12 |  21:47

 15 |  08:30 09:46-09:56/10 |  07:48 16:24-16:43/19 |  06:50 |  06:41 18:46-19:16/30 |  05:45 19:36-20:04/28 |  05:17 19:39-20:09/30 
|  16:52 |  17:45 |  18:34 |  20:25 |  21:13 |  21:48

 16 |  08:30 09:47-09:55/8 |  07:46 16:25-16:43/18 |  06:48 |  06:39 18:46-19:15/29 |  05:43 19:35-20:04/29 |  05:17 19:40-20:09/29 
|  16:54 |  17:47 |  18:36 |  20:27 |  21:15 |  21:48

 17 |  08:29 09:50-09:52/2 |  07:44 16:26-16:42/16 |  06:45 |  06:37 18:46-19:15/29 |  05:42 19:35-20:05/30 |  05:17 19:40-20:10/30 
|  16:55 |  17:49 |  18:38 |  20:29 |  21:16 |  21:49

 18 |  08:28 |  07:42 16:27-16:40/13 |  06:43 |  06:35 18:46-19:14/28 |  05:40 19:35-20:06/31 |  05:17 19:40-20:10/30 
|  16:57 |  17:51 |  18:39 |  20:30 |  21:18 |  21:49

 19 |  08:27 |  07:41 16:29-16:38/9 |  06:41 |  06:32 18:47-19:13/26 |  05:39 19:34-20:07/33 |  05:17 19:41-20:10/29 
|  16:58 |  17:53 |  18:41 |  20:32 |  21:19 |  21:50

 20 |  08:26 |  07:39 08:19-08:24/5 |  06:39 |  06:30 18:47-19:12/25 |  05:37 19:33-20:06/33 |  05:17 19:41-20:10/29 
|  17:00 |  17:54 16:51-16:58/7 |  18:43 |  20:34 |  21:21 |  21:50

 21 |  08:25 |  07:37 08:16-08:27/11 |  06:36 |  06:28 18:48-19:11/23 |  05:36 19:33-20:07/34 |  05:17 19:41-20:10/29 
|  17:02 |  17:56 16:48-17:01/13 |  18:44 |  20:35 |  21:22 |  21:50

 22 |  08:24 |  07:35 08:14-08:28/14 |  06:34 |  06:26 18:49-19:10/21 |  05:35 19:33-20:07/34 |  05:17 19:42-20:11/29 
|  17:03 |  17:58 16:46-17:03/17 |  18:46 |  20:37 |  21:23 |  21:51

 23 |  08:23 16:00-16:07/7 |  07:33 08:13-08:29/16 |  06:32 |  06:24 18:51-19:08/17 |  05:34 19:33-20:08/35 |  05:17 19:42-20:11/29 
|  17:05 16:10-16:14/4 |  18:00 16:45-17:05/20 |  18:48 |  20:39 |  21:25 |  21:51

 24 |  08:22 15:58-16:11/13 |  07:31 08:12-08:30/18 |  06:30 |  06:22 18:53-19:05/12 |  05:32 19:33-20:08/35 |  05:18 19:42-20:11/29 
|  17:06 16:11-16:17/6 |  18:02 16:44-17:06/22 |  18:49 |  20:40 |  21:26 |  21:51

 25 |  08:21 15:56-16:12/16 |  07:29 08:12-08:30/18 |  06:27 |  06:20 |  05:31 19:33-20:08/35 |  05:18 19:43-20:12/29 
|  17:08 16:12-16:18/6 |  18:03 16:43-17:06/23 |  18:51 |  20:42 |  21:27 |  21:51

 26 |  08:20 15:56-16:14/18 |  07:27 08:12-08:30/18 |  06:25 |  06:18 |  05:30 19:33-20:08/35 |  05:18 19:42-20:12/30 
|  17:10 16:14-16:20/6 |  18:05 16:42-17:06/24 |  18:53 |  20:43 |  21:29 |  21:51

 27 |  08:18 15:56-16:15/19 |  07:24 08:11-08:29/18 |  06:23 |  06:16 |  05:29 19:33-20:08/35 |  05:19 19:42-20:12/30 
|  17:12 16:15-16:21/6 |  18:07 16:41-17:06/25 |  18:54 |  20:45 |  21:30 |  21:51

 28 |  08:17 15:55-16:16/21 |  07:22 07:59-08:06/7 16:41-17:06/25 |  06:21 |  06:14 |  05:28 19:33-20:08/35 |  05:19 19:43-20:12/29 
|  17:13 16:16-16:22/6 |  18:09 08:11-08:29/18 |  18:56 |  20:47 |  21:31 |  21:51

 29 |  08:16 15:55-16:17/22 |  |  07:18 |  06:12 |  05:27 19:34-20:08/34 |  05:20 19:42-20:12/30 
|  17:15 16:17-16:23/6 |  |  19:57 |  20:48 |  21:33 |  21:51

 30 |  08:14 15:54-16:17/23 |  |  07:16 |  06:10 |  05:26 19:34-20:08/34 |  05:20 19:43-20:13/30 
|  17:17 16:17-16:23/6 |  |  19:59 |  20:50 |  21:34 |  21:51

 31 |  08:13 15:55-16:18/23 |  |  07:14 |  |  05:25 19:35-20:09/34 |  
|  17:19 16:18-16:24/6 |  |  20:01 |  |  21:35 |  

Sonnenscheinstunden |  262 |  278 |  366 |  413 |  480 |  494
Anzahl Minuten mit Schatten 458 815 368 481 671 924
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SHADOW - Kalender pro WEA
Berechnung: ZusatzbelastungWEA: 3 - WEA 3
Voraussetzungen für Berechnung des Schattenwurfs
Referenzjahr für Kalender 2015
Die dargestellten Zeiten sind die astronomisch maximal mögliche Beschattungsdauer, berechnet unter folgenden Annahmen:
   Die Sonne scheint täglich von Sonnenauf- bis -untergang
   Die Rotorfläche steht immer senkrecht zur Sonneneinfallsrichtung 
   Die Windenergieanlage/n ist/ sind immer in Betrieb

Tabellen-Layout: Die Daten für jeden Tag sind in folgender Matrix wiedergegeben (Sommerzeit wie Bezugsjahr) :

Tag im Monat Sonnenaufgang    (SS:MM) Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (SS:MM) Schattenende/Minuten mit Schatten
Sonnenuntergang (SS:MM) Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (SS:MM) Schattenende/Minuten mit Schatten

| Juli | August | September | Oktober | November | Dezember
      

  1 |  05:21 19:42-20:13/31 |  05:55 19:49-20:12/23 |  06:43 18:46-19:16/30 |  07:30 |  07:22 15:53-16:14/21 |  08:11 09:25-09:39/14 
|  21:51 |  21:21 |  20:21 |  19:14 |  17:09 |  16:30

  2 |  05:21 19:43-20:14/31 |  05:57 19:49-20:11/22 |  06:44 18:47-19:15/28 |  07:32 |  07:23 15:32-15:40/8 |  08:13 09:24-09:39/15 
|  21:50 |  21:19 |  20:19 |  19:12 |  17:07 15:52-16:13/21 |  16:29

  3 |  05:22 19:43-20:14/31 |  05:58 19:51-20:10/19 |  06:46 18:46-19:14/28 |  07:33 |  07:25 15:29-15:43/14 |  08:14 09:25-09:40/15 
|  21:50 |  21:18 |  20:17 |  19:09 |  17:06 15:53-16:13/20 |  16:28

  4 |  05:23 19:42-20:14/32 |  06:00 19:53-20:07/14 |  06:48 18:47-19:13/26 |  07:35 08:33-08:43/10 |  07:27 15:28-15:45/17 15:54-16:12/18 |  08:15 09:25-09:41/16 
|  21:50 |  21:16 |  20:15 |  19:07 |  17:04 15:45-15:48/3 |  16:28

  5 |  05:23 19:43-20:14/31 |  06:01 19:57-20:04/7 |  06:49 18:47-19:12/25 |  07:36 08:32-08:45/13 |  07:29 15:27-15:46/19 15:54-16:11/17 |  08:17 09:24-09:41/17 
|  21:49 |  21:15 |  20:13 |  19:05 |  17:02 15:46-15:50/4 |  16:27

  6 |  05:24 19:43-20:15/32 |  06:03 |  06:51 18:49-19:11/22 |  07:38 08:29-08:45/16 |  07:30 15:26-15:47/21 15:56-16:10/14 |  08:18 09:25-09:42/17 
|  21:49 |  21:13 |  20:10 |  19:03 |  17:00 15:47-15:52/5 |  16:27

  7 |  05:25 19:43-20:16/33 |  06:04 |  06:52 18:49-19:08/19 |  07:40 08:29-08:46/17 |  07:32 15:26-15:48/22 15:58-16:09/11 |  08:19 09:25-09:42/17 
|  21:48 |  21:11 |  20:08 |  19:00 17:26-17:32/6 |  16:59 15:48-15:53/5 |  16:27

  8 |  05:26 19:42-20:15/33 |  06:06 |  06:54 18:52-19:06/14 |  07:41 08:28-08:47/19 |  07:34 15:26-15:49/23 16:00-16:06/6 |  08:20 09:25-09:43/18 
|  21:48 |  21:09 |  20:06 |  18:58 17:22-17:36/14 |  16:57 15:49-15:54/5 |  16:26

  9 |  05:27 19:42-20:16/34 |  06:07 |  06:55 18:55-19:01/6 |  07:43 08:28-08:47/19 |  07:36 15:25-15:49/24 |  08:22 09:26-09:44/18 
|  21:47 |  21:08 |  20:04 |  18:56 17:19-17:37/18 |  16:56 15:49-15:54/5 |  16:26

 10 |  05:28 19:42-20:16/34 |  06:09 |  06:57 |  07:45 08:27-08:46/19 |  07:37 15:26-15:50/24 |  08:23 09:27-09:44/17 
|  21:46 |  21:06 |  20:01 |  18:54 17:18-17:38/20 |  16:54 15:50-15:55/5 |  16:26

 11 |  05:29 19:42-20:16/34 |  06:10 |  06:58 |  07:46 08:28-08:46/18 17:17-17:39/22 |  07:39 15:25-15:49/24 |  08:24 09:27-09:44/17 
|  21:46 |  21:04 |  19:59 |  18:52 08:52-08:55/3 |  16:52 15:49-15:54/5 |  16:25

 12 |  05:30 19:43-20:17/34 |  06:12 |  07:00 |  07:48 08:28-08:45/17 17:15-17:39/24 |  07:41 15:25-15:49/24 |  08:25 09:27-09:45/18 
|  21:45 |  21:02 |  19:57 |  18:49 08:49-08:59/10 |  16:51 15:49-15:54/5 |  16:25

 13 |  05:31 19:43-20:17/34 |  06:13 |  07:02 |  07:49 08:28-08:43/15 17:15-17:39/24 |  07:42 15:26-15:49/23 |  08:26 09:28-09:45/17 
|  21:44 |  21:00 |  19:55 |  18:47 08:46-09:00/14 |  16:49 15:49-15:55/6 |  16:25

 14 |  05:32 19:43-20:17/34 |  06:15 |  07:03 |  07:51 08:30-08:42/12 17:14-17:39/25 |  07:44 15:26-15:49/23 |  08:27 09:28-09:46/18 
|  21:43 |  20:58 |  19:52 |  18:45 08:45-09:01/16 |  16:48 15:49-15:55/6 |  16:25

 15 |  05:33 19:42-20:17/35 |  06:16 |  07:05 |  07:53 08:32-08:39/7 17:14-17:40/26 |  07:46 15:27-15:49/22 |  08:28 09:29-09:46/17 
|  21:42 |  20:57 |  19:50 |  18:43 08:44-09:02/18 |  16:47 15:49-15:54/5 |  16:25

 16 |  05:34 19:42-20:17/35 |  06:18 |  07:06 |  07:54 08:44-09:02/18 |  07:48 15:28-15:48/20 |  08:29 09:29-09:47/18 
|  21:41 |  20:55 |  19:48 |  18:41 17:13-17:38/25 |  16:45 15:48-15:54/6 |  16:25

 17 |  05:35 19:42-20:17/35 |  06:19 |  07:08 |  07:56 08:43-09:01/18 |  07:49 15:29-15:48/19 |  08:29 09:30-09:47/17 
|  21:41 |  20:53 |  19:46 |  18:39 17:14-17:38/24 |  16:44 15:48-15:54/6 |  16:26

 18 |  05:36 19:42-20:17/35 |  06:21 |  07:09 |  07:58 08:43-09:01/18 |  07:51 15:30-15:46/16 |  08:30 09:30-09:47/17 
|  21:39 |  20:51 |  19:43 |  18:37 17:14-17:38/24 |  16:43 15:46-15:52/6 |  16:26

 19 |  05:38 19:43-20:18/35 |  06:23 |  07:11 |  07:59 08:43-09:01/18 |  07:53 15:31-15:45/14 |  08:31 09:31-09:48/17 
|  21:38 |  20:49 |  19:41 |  18:35 17:15-17:37/22 |  16:41 15:45-15:51/6 |  16:26

 20 |  05:39 19:43-20:18/35 |  06:24 18:59-19:10/11 |  07:13 |  08:01 08:44-09:00/16 |  07:54 15:33-15:44/11 |  08:32 09:31-09:48/17 
|  21:37 |  20:47 |  19:39 |  18:33 17:16-17:36/20 |  16:40 15:44-15:50/6 |  16:26

 21 |  05:40 19:43-20:18/35 |  06:26 18:57-19:13/16 |  07:14 |  08:03 08:44-08:59/15 |  07:56 15:37-15:40/3 |  08:32 09:31-09:48/17 
|  21:36 |  20:45 |  19:36 |  18:31 17:16-17:34/18 |  16:39 |  16:27

 22 |  05:41 19:43-20:18/35 |  06:27 18:54-19:14/20 |  07:16 |  08:05 08:46-08:57/11 |  07:58 |  08:33 09:32-09:49/17 
|  21:35 |  20:43 |  19:34 |  18:28 17:18-17:32/14 |  16:38 |  16:27

 23 |  05:43 19:43-20:17/34 |  06:29 18:53-19:15/22 |  07:17 |  08:06 08:48-08:55/7 |  07:59 |  08:33 09:32-09:49/17 
|  21:34 |  20:41 |  19:32 |  18:26 17:21-17:29/8 |  16:37 |  16:28

 24 |  05:44 19:44-20:18/34 |  06:30 18:51-19:16/25 |  07:19 |  08:08 17:00-17:08/8 |  08:01 |  08:34 09:33-09:50/17 
|  21:33 |  20:38 |  19:30 |  18:24 |  16:36 |  16:28

 25 |  05:45 19:44-20:17/33 |  06:32 18:51-19:17/26 |  07:20 |  07:10 15:58-16:10/12 |  08:02 |  08:34 09:33-09:50/17 
|  21:31 |  20:36 |  19:27 |  17:23 |  16:35 |  16:29

 26 |  05:47 19:44-20:17/33 |  06:33 18:49-19:17/28 |  07:22 |  07:11 15:55-16:11/16 |  08:04 |  08:35 09:34-09:51/17 
|  21:30 |  20:34 |  19:25 |  17:21 |  16:34 |  16:29

 27 |  05:48 19:45-20:16/31 |  06:35 18:49-19:17/28 |  07:24 |  07:13 15:54-16:12/18 |  08:05 09:27-09:33/6 |  08:35 09:34-09:51/17 
|  21:28 |  20:32 |  19:23 |  17:19 |  16:33 |  16:30

 28 |  05:49 19:46-20:16/30 |  06:37 18:47-19:17/30 |  07:25 |  07:15 15:53-16:13/20 |  08:07 09:26-09:35/9 |  08:35 09:35-09:52/17 
|  21:27 |  20:30 |  19:21 |  17:17 |  16:32 |  16:31

 29 |  05:51 19:46-20:15/29 |  06:38 18:47-19:17/30 |  07:27 |  07:17 15:53-16:13/20 |  08:08 09:26-09:37/11 |  08:35 09:35-09:53/18 
|  21:26 |  20:28 |  19:18 |  17:15 |  16:31 |  16:32

 30 |  05:52 19:46-20:14/28 |  06:40 18:47-19:17/30 |  07:28 |  07:18 15:53-16:14/21 |  08:10 09:25-09:37/12 |  08:36 09:36-09:53/17 
|  21:24 |  20:26 |  19:16 |  17:13 |  16:30 |  16:32

 31 |  05:54 19:48-20:14/26 |  06:41 18:47-19:17/30 |  |  07:20 15:53-16:14/21 |  |  08:36 09:36-09:54/18 
|  21:23 |  20:24 |  |  17:11 |  |  16:33

Sonnenscheinstunden |  498 |  452 |  382 |  334 |  270 |  248
Anzahl Minuten mit Schatten 1016 381 198 834 626 526
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SHADOW - Kalender pro WEA
Berechnung: ZusatzbelastungWEA: 4 - WEA 4
Voraussetzungen für Berechnung des Schattenwurfs
Referenzjahr für Kalender 2015
Die dargestellten Zeiten sind die astronomisch maximal mögliche Beschattungsdauer, berechnet unter folgenden Annahmen:
   Die Sonne scheint täglich von Sonnenauf- bis -untergang
   Die Rotorfläche steht immer senkrecht zur Sonneneinfallsrichtung 
   Die Windenergieanlage/n ist/ sind immer in Betrieb

Tabellen-Layout: Die Daten für jeden Tag sind in folgender Matrix wiedergegeben (Sommerzeit wie Bezugsjahr) :

Tag im Monat Sonnenaufgang    (SS:MM) Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (SS:MM) Schattenende/Minuten mit Schatten
Sonnenuntergang (SS:MM) Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (SS:MM) Schattenende/Minuten mit Schatten

| Januar | Februar | März | April | Mai | Juni
      

  1 |  08:36 10:03-10:22/19 |  08:11 09:23-09:54/31 |  07:20 08:27-09:02/35 17:18-17:20/2 |  07:12 07:58-08:19/21 |  06:09 |  05:24 19:58-20:24/26 
|  16:35 |  17:20 |  18:10 16:59-17:18/19 |  20:02 18:44-19:07/23 |  20:52 |  21:36

  2 |  08:36 10:03-10:22/19 |  08:10 09:07-09:12/5 |  07:18 08:14-08:24/10 16:59-17:20/21 |  07:09 07:57-08:18/21 |  06:07 |  05:23 19:58-20:24/26 
|  16:36 |  17:22 09:24-09:55/31 |  18:12 08:28-09:01/33 |  20:04 18:43-19:07/24 |  20:53 |  21:37

  3 |  08:36 10:04-10:22/18 |  08:08 09:04-09:15/11 |  07:16 08:11-08:27/16 16:59-17:20/21 |  07:07 07:57-08:18/21 |  06:05 |  05:23 19:59-20:24/25 
|  16:37 |  17:24 09:24-09:54/30 |  18:14 08:28-08:59/31 |  20:06 18:43-19:08/25 |  20:55 |  21:38

  4 |  08:36 10:05-10:22/17 |  08:07 09:02-09:19/17 |  07:14 08:10-08:29/19 17:00-17:21/21 |  07:05 07:57-08:18/21 |  06:03 |  05:22 19:59-20:24/25 
|  16:38 |  17:26 09:25-09:54/29 |  18:15 08:29-08:56/27 |  20:07 18:43-19:08/25 |  20:56 |  21:39

  5 |  08:35 10:06-10:23/17 |  08:05 09:02-09:24/22 |  07:12 08:08-08:29/21 16:58-17:21/23 |  07:03 07:57-08:17/20 |  06:01 |  05:21 19:59-20:23/24 
|  16:39 |  17:27 09:26-09:55/29 |  18:17 08:29-08:50/21 |  20:09 18:43-19:07/24 |  20:58 |  21:40

  6 |  08:35 10:06-10:22/16 |  08:04 09:01-09:26/25 |  07:10 08:07-08:30/23 16:58-17:22/24 |  07:01 07:58-08:16/18 |  05:59 |  05:21 20:00-20:24/24 
|  16:40 |  17:29 09:27-09:54/27 |  18:19 08:30-08:49/19 |  20:11 18:42-19:06/24 |  21:00 |  21:41

  7 |  08:35 10:07-10:23/16 |  08:02 09:00-09:27/27 |  07:07 08:06-08:30/24 16:58-17:22/24 |  06:58 07:58-08:14/16 |  05:58 |  05:20 20:00-20:23/23 
|  16:41 |  17:31 09:29-09:54/25 |  18:21 08:31-08:47/16 |  20:12 18:43-19:05/22 |  21:01 |  21:42

  8 |  08:34 10:08-10:22/14 |  08:00 08:59-09:28/29 |  07:05 08:06-08:30/24 16:58-17:22/24 |  06:56 08:00-08:12/12 |  05:56 |  05:19 20:01-20:24/23 
|  16:42 |  17:33 09:30-09:53/23 |  18:22 08:33-08:45/12 17:27-17:36/9 |  20:14 18:43-19:04/21 |  21:03 |  21:43

  9 |  08:34 10:09-10:23/14 |  07:59 09:00-09:30/30 |  07:03 08:06-08:30/24 17:23-17:37/14 |  06:54 08:03-08:09/6 |  05:54 |  05:19 20:01-20:24/23 
|  16:44 |  17:35 09:32-09:53/21 |  18:24 16:57-17:21/24 |  20:16 18:44-19:03/19 |  21:04 |  21:44

 10 |  08:34 10:10-10:22/12 |  07:57 09:00-09:30/30 |  07:01 08:05-08:29/24 17:22-17:39/17 |  06:52 18:46-19:02/16 |  05:53 |  05:19 20:01-20:23/22 
|  16:45 |  17:36 09:33-09:52/19 |  18:26 16:57-17:20/23 |  20:17 |  21:06 |  21:45

 11 |  08:33 10:11-10:21/10 |  07:55 09:00-09:31/31 |  06:59 08:05-08:29/24 17:21-17:40/19 |  06:50 18:48-19:00/12 |  05:51 |  05:18 20:02-20:24/22 
|  16:46 |  17:38 09:34-09:50/16 |  18:27 16:58-17:20/22 |  20:19 |  21:07 |  21:45

 12 |  08:33 10:14-10:20/6 |  07:54 09:00-09:31/31 |  06:57 08:06-08:28/22 17:20-17:40/20 |  06:47 18:52-18:54/2 |  05:49 |  05:18 20:03-20:24/21 
|  16:48 |  17:40 09:36-09:47/11 |  18:29 16:59-17:19/20 |  20:20 |  21:09 |  21:46

 13 |  08:32 |  07:52 09:00-09:21/21 |  06:54 08:06-08:27/21 17:19-17:40/21 |  06:45 |  05:48 |  05:17 20:02-20:23/21 
|  16:49 |  17:42 09:21-09:31/10 |  18:31 17:00-17:16/16 |  20:22 |  21:10 |  21:47

 14 |  08:31 |  07:50 09:01-09:20/19 |  06:52 08:06-08:25/19 17:18-17:40/22 |  06:43 |  05:46 20:05-20:13/8 |  05:17 20:03-20:23/20 
|  16:51 |  17:44 09:20-09:31/11 |  18:33 17:02-17:14/12 |  20:24 |  21:12 |  21:47

 15 |  08:31 |  07:48 09:02-09:19/17 |  06:50 08:08-08:23/15 17:19-17:40/21 |  06:41 |  05:45 20:03-20:16/13 |  05:17 20:03-20:23/20 
|  16:52 |  17:45 09:19-09:31/12 |  18:34 17:05-17:11/6 |  20:25 |  21:13 |  21:48

 16 |  08:30 |  07:46 08:48-08:58/10 |  06:48 08:10-08:20/10 |  06:39 |  05:43 20:01-20:17/16 |  05:17 20:04-20:24/20 
|  16:54 |  17:47 09:03-09:31/28 |  18:36 17:19-17:40/21 |  20:27 |  21:15 |  21:48

 17 |  08:29 |  07:44 08:46-09:00/14 |  06:45 17:18-17:38/20 |  06:37 |  05:42 20:00-20:18/18 |  05:17 20:04-20:24/20 
|  16:55 |  17:49 09:06-09:30/24 |  18:38 |  20:29 |  21:16 |  21:49

 18 |  08:28 |  07:42 08:44-09:02/18 |  06:43 07:28-07:38/10 |  06:35 |  05:40 19:59-20:20/21 |  05:17 20:04-20:24/20 
|  16:57 |  17:51 09:06-09:29/23 |  18:39 17:19-17:37/18 |  20:30 |  21:18 |  21:49

 19 |  08:27 |  07:41 08:42-09:03/21 |  06:41 07:26-07:40/14 |  06:32 |  05:39 19:59-20:21/22 |  05:17 20:05-20:24/19 
|  16:58 |  17:53 09:07-09:28/21 |  18:41 17:21-17:36/15 |  20:32 |  21:19 |  21:50

 20 |  08:26 09:29-09:34/5 |  07:39 08:41-09:04/23 |  06:39 07:24-07:42/18 |  06:30 |  05:37 19:58-20:20/22 |  05:17 20:05-20:24/19 
|  17:00 |  17:54 09:08-09:27/19 |  18:43 17:23-17:34/11 |  20:34 |  21:21 |  21:50

 21 |  08:25 09:27-09:37/10 |  07:37 08:37-09:05/28 |  06:36 07:22-07:42/20 |  06:28 |  05:36 19:57-20:21/24 |  05:17 20:05-20:24/19 
|  17:02 |  17:56 09:10-09:25/15 |  18:44 |  20:35 |  21:22 |  21:50

 22 |  08:24 09:25-09:38/13 |  07:35 08:34-09:05/31 |  06:34 07:21-07:42/21 |  06:26 |  05:35 19:57-20:22/25 |  05:17 20:06-20:25/19 
|  17:03 |  17:58 09:12-09:23/11 |  18:46 |  20:37 |  21:23 |  21:51

 23 |  08:23 09:24-09:42/18 |  07:33 08:32-09:06/34 |  06:32 07:21-07:43/22 |  06:24 |  05:34 19:57-20:22/25 |  05:17 20:06-20:25/19 
|  17:05 |  18:00 |  18:48 |  20:39 |  21:25 |  21:51

 24 |  08:22 09:24-09:46/22 |  07:31 08:31-09:06/35 |  06:30 07:21-07:43/22 |  06:22 |  05:32 19:57-20:23/26 |  05:18 20:06-20:25/19 
|  17:06 |  18:02 17:06-17:14/8 |  18:49 |  20:40 |  21:26 |  21:51

 25 |  08:21 09:24-09:48/24 |  07:29 08:30-09:05/35 |  06:27 07:20-07:41/21 |  06:20 |  05:31 19:57-20:23/26 |  05:18 20:06-20:25/19 
|  17:08 |  18:03 17:04-17:17/13 |  18:51 |  20:42 |  21:28 |  21:51

 26 |  08:20 09:23-09:49/26 |  07:27 08:29-09:05/36 |  06:25 07:20-07:41/21 |  06:18 |  05:30 19:57-20:23/26 |  05:18 20:06-20:26/20 
|  17:10 |  18:05 17:01-17:17/16 |  18:53 |  20:43 |  21:29 |  21:51

 27 |  08:18 09:23-09:50/27 |  07:24 08:28-09:04/36 |  06:23 07:05-07:15/10 17:56-17:59/3 |  06:16 |  05:29 19:57-20:23/26 |  05:19 20:06-20:26/20 
|  17:12 |  18:07 17:00-17:18/18 |  18:54 07:21-07:40/19 |  20:45 |  21:30 |  21:51

 28 |  08:17 09:22-09:51/29 |  07:22 08:28-09:03/35 17:14-17:19/5 |  06:21 07:03-07:17/14 17:50-18:03/13 |  06:14 |  05:28 19:57-20:23/26 |  05:19 20:07-20:27/20 
|  17:13 |  18:09 17:00-17:14/14 |  18:56 07:22-07:39/17 |  20:47 |  21:31 |  21:51

 29 |  08:16 09:23-09:52/29 |  |  07:18 08:00-08:18/18 18:48-19:05/17 |  06:12 |  05:27 19:57-20:23/26 |  05:20 20:06-20:26/20 
|  17:15 |  |  19:58 08:22-08:37/15 |  20:48 |  21:33 |  21:51

 30 |  08:14 09:23-09:52/29 |  |  07:16 07:59-08:18/19 18:47-19:06/19 |  06:10 |  05:26 19:57-20:23/26 |  05:20 20:07-20:27/20 
|  17:17 |  |  19:59 08:24-08:35/11 |  20:50 |  21:34 |  21:51

 31 |  08:13 09:23-09:54/31 |  |  07:14 07:58-08:19/21 |  |  05:25 19:58-20:24/26 |  
|  17:19 |  |  20:01 18:46-19:07/21 |  |  21:35 |  

Sonnenscheinstunden |  262 |  278 |  366 |  413 |  480 |  494
Anzahl Minuten mit Schatten 441 1211 1406 393 402 638
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SHADOW - Kalender pro WEA
Berechnung: ZusatzbelastungWEA: 4 - WEA 4
Voraussetzungen für Berechnung des Schattenwurfs
Referenzjahr für Kalender 2015
Die dargestellten Zeiten sind die astronomisch maximal mögliche Beschattungsdauer, berechnet unter folgenden Annahmen:
   Die Sonne scheint täglich von Sonnenauf- bis -untergang
   Die Rotorfläche steht immer senkrecht zur Sonneneinfallsrichtung 
   Die Windenergieanlage/n ist/ sind immer in Betrieb

Tabellen-Layout: Die Daten für jeden Tag sind in folgender Matrix wiedergegeben (Sommerzeit wie Bezugsjahr) :

Tag im Monat Sonnenaufgang    (SS:MM) Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (SS:MM) Schattenende/Minuten mit Schatten
Sonnenuntergang (SS:MM) Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (SS:MM) Schattenende/Minuten mit Schatten

| Juli | August | September | Oktober | November | Dezember
      

  1 |  05:21 20:06-20:27/21 |  05:55 |  06:43 |  07:30 08:46-09:05/19 17:58-18:20/22 |  07:22 08:29-09:00/31 |  08:11 09:57-10:00/3 
|  21:51 |  21:21 |  20:21 |  19:14 17:41-17:55/14 |  17:09 09:04-09:19/15 |  16:30

  2 |  05:21 20:07-20:28/21 |  05:57 |  06:44 18:48-18:57/9 |  07:32 08:45-09:06/21 17:58-18:19/21 |  07:23 08:29-09:00/31 |  08:13 09:55-10:03/8 
|  21:50 |  21:20 |  20:19 |  19:12 17:39-17:56/17 |  17:07 09:03-09:21/18 |  16:29

  3 |  05:22 20:07-20:29/22 |  05:58 |  06:46 18:44-18:59/15 |  07:33 08:44-09:07/23 17:58-18:18/20 |  07:25 08:30-08:59/29 |  08:14 09:54-10:05/11 
|  21:50 |  21:18 |  20:17 |  19:09 17:37-17:57/20 |  17:06 09:01-09:21/20 |  16:28

  4 |  05:23 20:06-20:28/22 |  06:00 |  06:48 18:43-19:01/18 |  07:35 08:43-09:06/23 17:59-18:17/18 |  07:27 08:29-08:58/29 |  08:15 09:53-10:06/13 
|  21:50 |  21:16 |  20:15 |  19:07 17:36-17:58/22 |  17:04 09:00-09:22/22 |  16:28

  5 |  05:23 20:06-20:29/23 |  06:01 |  06:49 07:58-08:08/10 |  07:36 08:43-09:07/24 18:00-18:16/16 |  07:29 08:29-08:57/28 |  08:17 09:53-10:06/13 
|  21:49 |  21:15 |  20:13 18:41-19:01/20 |  19:05 17:35-17:58/23 |  17:02 08:59-09:23/24 |  16:27

  6 |  05:24 20:07-20:30/23 |  06:03 |  06:51 07:56-08:10/14 |  07:38 08:42-09:06/24 17:34-17:58/24 |  07:30 08:30-08:56/26 |  08:18 09:53-10:08/15 
|  21:49 |  21:13 |  20:10 18:40-19:02/22 |  19:03 09:13-09:16/3 18:00-18:14/14 |  17:00 08:57-09:24/27 |  16:27

  7 |  05:25 20:07-20:30/23 |  06:04 |  06:52 07:53-08:11/18 |  07:40 08:42-09:06/24 17:34-17:58/24 |  07:32 08:31-08:54/23 |  08:19 09:53-10:09/16 
|  21:48 |  21:11 |  20:08 18:38-19:02/24 |  19:00 09:08-09:21/13 18:03-18:11/8 |  16:59 08:56-09:24/28 |  16:27

  8 |  05:26 20:06-20:30/24 |  06:06 |  06:54 07:53-08:12/19 |  07:41 08:42-09:07/25 17:34-17:58/24 |  07:34 08:32-08:52/20 |  08:20 09:52-10:09/17 
|  21:48 |  21:09 |  20:06 18:38-19:02/24 |  18:58 09:07-09:23/16 |  16:57 08:56-09:25/29 |  16:26

  9 |  05:27 20:06-20:30/24 |  06:07 |  06:55 07:51-08:12/21 |  07:43 08:43-09:06/23 17:33-17:56/23 |  07:36 08:34-08:46/12 |  08:22 09:53-10:11/18 
|  21:47 |  21:08 |  20:04 18:37-19:02/25 |  18:56 09:06-09:24/18 |  16:56 08:55-09:25/30 |  16:26

 10 |  05:28 20:06-20:31/25 |  06:09 |  06:57 07:51-08:12/21 |  07:45 08:42-09:04/22 17:33-17:56/23 |  07:37 08:36-08:44/8 |  08:23 09:53-10:11/18 
|  21:46 |  21:06 |  20:01 18:37-19:02/25 |  18:54 09:04-09:25/21 |  16:54 08:55-09:25/30 |  16:26

 11 |  05:29 20:06-20:31/25 |  06:10 |  06:58 07:50-08:11/21 |  07:46 08:44-09:03/19 17:34-17:55/21 |  07:39 08:55-09:25/30 |  08:24 09:53-10:12/19 
|  21:46 |  21:04 |  19:59 18:36-19:01/25 |  18:52 09:03-09:30/27 |  16:52 |  16:25

 12 |  05:30 20:06-20:31/25 |  06:12 |  07:00 07:50-08:12/22 |  07:48 08:45-09:01/16 17:32-17:53/21 |  07:41 08:54-09:24/30 |  08:25 09:54-10:12/18 
|  21:45 |  21:02 |  19:57 18:37-19:00/23 |  18:49 09:02-09:33/31 |  16:51 |  16:25

 13 |  05:31 20:06-20:32/26 |  06:13 |  07:02 07:49-08:10/21 |  07:49 08:47-08:57/10 17:32-17:53/21 |  07:42 08:54-09:24/30 |  08:26 09:54-10:13/19 
|  21:44 |  21:00 |  19:55 18:36-18:59/23 |  18:47 09:01-09:34/33 |  16:49 |  16:25

 14 |  05:32 20:06-20:32/26 |  06:15 |  07:03 07:50-08:10/20 18:37-18:58/21 |  07:51 09:01-09:35/34 17:51-17:53/2 |  07:44 08:55-09:24/29 |  08:27 09:54-10:14/20 
|  21:43 |  20:58 |  19:52 08:17-08:24/7 |  18:45 17:32-17:51/19 |  16:48 |  16:25

 15 |  05:33 20:06-20:32/26 |  06:16 |  07:05 07:50-08:08/18 18:37-18:56/19 |  07:53 09:01-09:36/35 17:48-17:52/4 |  07:46 08:55-09:24/29 |  08:28 09:55-10:14/19 
|  21:42 |  20:57 |  19:50 08:13-08:26/13 |  18:43 17:33-17:48/15 |  16:47 |  16:25

 16 |  05:34 20:06-20:32/26 |  06:18 |  07:06 07:51-08:07/16 18:39-18:54/15 |  07:54 09:01-09:37/36 |  07:48 08:56-09:23/27 |  08:29 09:55-10:15/20 
|  21:42 |  20:55 |  19:48 08:11-08:28/17 |  18:41 17:33-17:51/18 |  16:45 |  16:25

 17 |  05:35 20:06-20:32/26 |  06:19 |  07:08 07:52-08:05/13 18:41-18:51/10 |  07:56 09:00-09:36/36 |  07:49 08:56-09:23/27 |  08:30 09:56-10:16/20 
|  21:41 |  20:53 |  19:46 08:09-08:28/19 |  18:39 17:34-17:50/16 |  16:44 |  16:26

 18 |  05:36 20:06-20:32/26 |  06:21 |  07:09 07:55-08:02/7 |  07:58 09:01-09:37/36 |  07:51 08:57-09:22/25 |  08:30 09:55-10:15/20 
|  21:40 |  20:51 |  19:43 08:09-08:29/20 |  18:37 17:35-17:48/13 |  16:43 |  16:26

 19 |  05:38 20:07-20:33/26 |  06:23 |  07:11 08:07-08:29/22 |  07:59 09:02-09:37/35 |  07:53 08:57-09:20/23 |  08:31 09:56-10:16/20 
|  21:38 |  20:49 |  19:41 |  18:35 17:37-17:46/9 |  16:41 |  16:26

 20 |  05:39 20:07-20:33/26 |  06:24 |  07:13 08:07-08:29/22 |  08:01 09:03-09:37/34 |  07:54 08:59-09:18/19 |  08:32 09:57-10:17/20 
|  21:37 |  20:47 |  19:39 |  18:33 |  16:40 |  16:26

 21 |  05:40 20:07-20:33/26 |  06:26 |  07:14 08:06-08:28/22 |  08:03 09:04-09:36/32 |  07:56 09:00-09:14/14 |  08:32 09:57-10:17/20 
|  21:36 |  20:45 |  19:36 |  18:31 09:43-09:53/10 |  16:39 |  16:27

 22 |  05:41 20:07-20:32/25 |  06:27 |  07:16 08:07-08:28/21 |  08:05 09:07-09:35/28 |  07:58 09:02-09:13/11 |  08:33 09:58-10:18/20 
|  21:35 |  20:43 |  19:34 |  18:28 09:40-09:55/15 |  16:38 |  16:27 10:43-10:44/1

 23 |  05:43 20:07-20:32/25 |  06:29 |  07:17 08:07-08:28/21 |  08:06 09:12-09:35/23 |  07:59 09:05-09:12/7 |  08:33 09:58-10:18/20 
|  21:34 |  20:41 |  19:32 |  18:26 09:39-09:57/18 |  16:37 |  16:28 10:43-10:44/1

 24 |  05:44 20:08-20:32/24 |  06:30 |  07:19 08:07-08:26/19 |  08:08 09:13-09:34/21 |  08:01 |  08:34 09:59-10:19/20 
|  21:33 |  20:38 |  19:30 18:09-18:15/6 |  18:24 09:37-09:59/22 |  16:36 |  16:28

 25 |  05:45 20:09-20:31/22 |  06:32 |  07:20 08:08-08:25/17 |  07:10 08:14-08:33/19 |  08:02 |  08:34 09:59-10:19/20 
|  21:31 |  20:36 |  19:27 18:06-18:18/12 |  17:23 08:37-09:00/23 |  16:35 |  16:29

 26 |  05:47 20:09-20:31/22 |  06:33 |  07:22 08:09-08:22/13 |  07:11 08:16-08:31/15 |  08:04 |  08:35 09:59-10:19/20 
|  21:30 |  20:34 |  19:25 18:03-18:19/16 |  17:21 08:36-09:00/24 |  16:34 |  16:29

 27 |  05:48 20:09-20:30/21 |  06:35 |  07:24 08:11-08:20/9 |  07:13 08:17-08:28/11 |  08:05 |  08:35 09:59-10:19/20 
|  21:29 |  20:32 |  19:23 18:02-18:20/18 |  17:19 08:33-09:00/27 |  16:33 |  16:30

 28 |  05:49 20:11-20:29/18 |  06:37 |  07:25 18:00-18:20/20 |  07:15 08:32-08:48/16 |  08:07 |  08:35 10:01-10:21/20 
|  21:27 |  20:30 |  19:21 |  17:17 08:48-09:00/12 |  16:32 |  16:31

 29 |  05:51 20:12-20:28/16 |  06:38 |  07:27 08:50-09:02/12 |  07:17 08:31-08:49/18 |  08:08 |  08:36 10:01-10:21/20 
|  21:26 |  20:28 |  19:18 17:59-18:20/21 |  17:15 08:49-09:01/12 |  16:31 |  16:32

 30 |  05:52 20:13-20:26/13 |  06:40 |  07:28 08:48-09:04/16 17:59-18:21/22 |  07:18 08:30-08:50/20 |  08:10 |  08:36 10:02-10:21/19 
|  21:24 |  20:26 |  19:16 17:45-17:52/7 |  17:13 08:50-09:01/11 |  16:30 |  16:32

 31 |  05:54 20:16-20:24/8 |  06:41 |  |  07:20 08:30-09:01/31 |  |  08:36 10:02-10:22/20 
|  21:23 |  20:24 |  |  17:11 09:07-09:16/9 |  |  16:33

Sonnenscheinstunden |  498 |  453 |  382 |  334 |  270 |  248
Anzahl Minuten mit Schatten 706 0 951 1590 781 548
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Projekt:

13-127-GK-02
Beschreibung:

Schattenwurfgutachten für das geplante Repowering im Windpark Grevenbroich
Lizenzierter Anwender:

T&H I ngenieure GmbH 
Bremerhavener Heerstraße 10 
DE-28717 Bremen
+ 49 (0) 421 6989 9314
info@th-ingenieure.de
Berechnet:

27.05.2015 09:23/3.0.578

SHADOW - Kalender pro WEA
Berechnung: ZusatzbelastungWEA: 5 - WEA 5
Voraussetzungen für Berechnung des Schattenwurfs
Referenzjahr für Kalender 2015
Die dargestellten Zeiten sind die astronomisch maximal mögliche Beschattungsdauer, berechnet unter folgenden Annahmen:
   Die Sonne scheint täglich von Sonnenauf- bis -untergang
   Die Rotorfläche steht immer senkrecht zur Sonneneinfallsrichtung 
   Die Windenergieanlage/n ist/ sind immer in Betrieb

Tabellen-Layout: Die Daten für jeden Tag sind in folgender Matrix wiedergegeben (Sommerzeit wie Bezugsjahr) :

Tag im Monat Sonnenaufgang    (SS:MM) Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (SS:MM) Schattenende/Minuten mit Schatten
Sonnenuntergang (SS:MM) Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (SS:MM) Schattenende/Minuten mit Schatten

| Januar | Februar | März | April | Mai | Juni
      

  1 |  08:36 10:21-11:13/52 |  08:12 09:44-10:24/40 |  07:20 09:02-09:34/32 |  07:12 07:56-08:10/14 08:26-08:50/24 |  06:09 |  05:24
|  16:35 |  17:20 10:26-10:54/28 |  18:10 |  20:02 08:15-08:26/11 |  20:52 |  21:36

  2 |  08:36 09:59-10:01/2 |  08:10 09:43-10:26/43 |  07:18 09:03-09:34/31 |  07:09 07:54-08:10/16 |  06:07 |  05:23
|  16:36 10:20-11:13/53 |  17:22 10:28-10:54/26 |  18:12 |  20:04 08:18-08:49/31 |  20:53 |  21:37

  3 |  08:36 09:58-10:04/6 |  08:09 09:41-10:26/45 |  07:16 09:03-09:33/30 |  07:07 07:53-08:11/18 |  06:05 |  05:23
|  16:37 10:21-11:14/53 |  17:24 10:28-10:53/25 |  18:14 |  20:06 08:18-08:49/31 |  20:55 |  21:38

  4 |  08:36 09:57-10:06/9 |  08:07 09:39-10:26/47 |  07:14 09:05-09:31/26 |  07:05 07:52-08:11/19 |  06:03 |  05:22
|  16:38 10:22-11:15/53 |  17:26 10:29-10:51/22 |  18:16 |  20:07 08:18-08:49/31 |  20:56 |  21:39

  5 |  08:35 09:57-10:08/11 |  08:05 09:39-10:27/48 |  07:12 09:05-09:29/24 |  07:03 07:52-08:11/19 |  06:01 |  05:21
|  16:39 10:23-11:15/52 |  17:28 10:32-10:50/18 |  18:17 |  20:09 08:18-08:48/30 |  20:58 |  21:40

  6 |  08:35 09:56-10:09/13 |  08:04 09:38-10:27/49 |  07:10 09:07-09:27/20 |  07:01 07:52-08:11/19 |  05:59 |  05:21
|  16:40 10:22-11:15/53 |  17:29 10:34-10:47/13 |  18:19 |  20:11 08:19-08:47/28 |  21:00 |  21:41

  7 |  08:35 09:56-10:11/15 |  08:02 09:37-10:27/50 |  07:07 09:09-09:24/15 |  06:58 07:51-08:09/18 |  05:58 |  05:20
|  16:41 10:22-11:16/54 |  17:31 |  18:21 |  20:12 08:18-08:45/27 |  21:01 |  21:42

  8 |  08:35 09:55-10:11/16 |  08:01 09:36-10:26/50 |  07:05 09:14-09:19/5 |  06:56 07:52-08:09/17 |  05:56 |  05:19
|  16:42 10:22-11:16/54 |  17:33 |  18:22 17:41-17:46/5 |  20:14 08:19-08:44/25 |  21:03 |  21:43

  9 |  08:34 09:55-10:13/18 |  07:59 09:37-10:27/50 |  07:03 17:37-17:48/11 |  06:54 07:52-08:08/16 |  05:54 |  05:19
|  16:44 10:22-11:17/55 |  17:35 |  18:24 |  20:16 08:20-08:42/22 |  21:04 |  21:44

 10 |  08:34 09:55-10:14/19 |  07:57 09:36-10:27/51 |  07:01 08:06-08:14/8 |  06:52 07:54-08:06/12 |  05:53 |  05:19
|  16:45 10:21-11:17/56 |  17:36 |  18:26 17:36-17:49/13 |  20:17 08:22-08:41/19 |  21:06 |  21:45

 11 |  08:33 09:54-10:14/20 |  07:55 09:36-10:26/50 |  06:59 08:03-08:18/15 |  06:50 07:56-08:04/8 |  05:51 |  05:18
|  16:46 10:21-11:17/56 |  17:38 |  18:27 17:35-17:50/15 |  20:19 08:24-08:38/14 |  21:07 |  21:45

 12 |  08:33 09:55-10:16/21 |  07:54 09:35-10:25/50 |  06:57 08:00-08:20/20 |  06:47 08:29-08:33/4 |  05:49 |  05:18
|  16:48 10:22-11:18/56 |  17:40 |  18:29 17:34-17:50/16 |  20:21 |  21:09 |  21:46

 13 |  08:32 09:54-10:17/23 |  07:52 09:35-10:25/50 |  06:54 07:59-08:22/23 |  06:45 |  05:48 |  05:17
|  16:49 10:21-11:18/57 |  17:42 |  18:31 17:33-17:49/16 |  20:22 |  21:10 |  21:47

 14 |  08:31 09:54-10:17/23 |  07:50 09:14-09:26/12 |  06:52 07:56-08:22/26 |  06:43 |  05:46 |  05:17
|  16:51 10:21-11:18/57 |  17:44 09:35-10:24/49 |  18:33 17:33-17:49/16 |  20:24 |  21:12 |  21:47

 15 |  08:31 09:54-10:18/24 |  07:48 09:11-09:29/18 |  06:50 07:55-08:23/28 |  06:41 |  05:45 |  05:17
|  16:52 10:21-11:18/57 |  17:45 09:35-10:22/47 |  18:34 17:34-17:49/15 |  20:25 |  21:13 |  21:48

 16 |  08:30 09:54-10:18/24 |  07:46 09:09-09:31/22 |  06:48 07:55-08:24/29 |  06:39 |  05:43 |  05:17
|  16:54 10:21-11:18/57 |  17:47 09:35-10:21/46 |  18:36 17:35-17:48/13 |  20:27 |  21:15 |  21:48

 17 |  08:29 09:54-10:19/25 |  07:44 09:07-09:32/25 |  06:45 07:54-08:24/30 |  06:37 |  05:42 |  05:17
|  16:55 10:21-11:18/57 |  17:49 09:36-10:19/43 |  18:38 17:35-17:45/10 |  20:29 |  21:16 |  21:49

 18 |  08:28 09:54-10:20/26 10:32-10:49/17 |  07:42 09:06-09:34/28 |  06:43 07:53-08:24/31 |  06:35 |  05:40 |  05:17
|  16:57 10:21-11:18/57 |  17:51 09:36-10:16/40 |  18:39 17:39-17:41/2 |  20:30 |  21:18 |  21:49

 19 |  08:27 09:54-10:20/26 10:34-10:48/14 |  07:41 09:05-09:34/29 |  06:41 07:53-08:24/31 |  06:32 |  05:39 |  05:17
|  16:58 10:21-11:18/57 |  17:53 09:37-10:12/35 |  18:41 |  20:32 |  21:19 |  21:50

 20 |  08:26 09:55-10:21/26 10:36-10:46/10 |  07:39 09:04-09:35/31 |  06:39 07:52-08:24/32 |  06:30 |  05:38 |  05:17
|  17:00 10:21-11:17/56 |  17:54 09:37-10:07/30 |  18:43 |  20:34 |  21:21 |  21:50

 21 |  08:25 09:55-10:21/26 10:40-10:43/3 |  07:37 09:03-09:36/33 |  06:36 07:19-07:27/8 |  06:28 |  05:36 |  05:17
|  17:02 10:21-11:17/56 |  17:56 09:38-10:06/28 |  18:44 07:52-08:22/30 |  20:35 |  21:22 |  21:50

 22 |  08:24 09:55-10:21/26 |  07:35 09:03-09:36/33 |  06:34 07:16-07:30/14 |  06:26 |  05:35 |  05:17
|  17:03 10:21-11:15/54 |  17:58 09:40-10:04/24 |  18:46 07:52-08:22/30 |  20:37 |  21:24 |  21:51

 23 |  08:23 09:55-10:12/17 |  07:33 09:03-09:37/34 |  06:32 07:15-07:31/16 07:52-08:21/29 |  06:24 |  05:34 |  05:17
|  17:05 10:12-11:15/63 |  18:00 09:41-10:02/21 |  18:48 07:34-07:41/7 |  20:39 |  21:25 |  21:51

 24 |  08:22 09:56-10:15/19 10:57-11:14/17 |  07:31 09:02-09:37/35 |  06:30 07:14-07:45/31 |  06:22 |  05:32 |  05:18
|  17:07 10:15-10:56/41 |  18:02 09:44-09:59/15 |  18:49 07:53-08:20/27 |  20:40 |  21:26 |  21:51

 25 |  08:21 09:57-10:18/21 10:23-10:56/33 |  07:29 09:02-09:37/35 |  06:27 07:12-07:46/34 |  06:20 |  05:31 |  05:18
|  17:08 10:18-10:22/4 11:00-11:12/12 |  18:03 09:48-09:55/7 |  18:51 07:53-08:18/25 |  20:42 |  21:28 |  21:51

 26 |  08:20 09:56-10:19/23 10:22-10:56/34 |  07:27 09:02-09:37/35 |  06:25 07:12-07:48/36 |  06:18 |  05:30 |  05:18
|  17:10 10:19-10:21/2 11:03-11:08/5 |  18:05 |  18:53 07:54-08:17/23 |  20:43 |  21:29 |  21:51

 27 |  08:18 09:55-10:21/26 10:23-10:56/33 |  07:24 09:01-09:35/34 |  06:23 07:12-07:49/37 |  06:16 |  05:29 |  05:19
|  17:12 10:21-10:22/1 |  18:07 |  18:54 07:55-08:15/20 |  20:45 |  21:30 |  21:51

 28 |  08:17 09:54-10:21/27 |  07:22 09:02-09:35/33 |  06:21 07:12-07:50/38 |  06:14 |  05:28 |  05:19
|  17:13 10:23-10:56/33 |  18:09 |  18:56 07:58-08:13/15 |  20:47 |  21:31 |  21:51

 29 |  08:16 09:54-10:22/28 |  |  07:18 08:12-08:50/38 |  06:12 |  05:27 |  05:20
|  17:15 10:24-10:56/32 |  |  19:58 09:00-09:08/8 |  20:48 |  21:33 |  21:51

 30 |  08:14 09:53-10:23/30 |  |  07:16 08:12-08:30/18 |  06:10 |  05:26 |  05:20
|  17:17 10:24-10:55/31 |  |  19:59 08:30-08:50/20 |  20:50 |  21:34 |  21:51

 31 |  08:13 09:48-10:24/36 |  |  07:14 07:58-08:08/10 08:28-08:50/22 |  |  05:25 |  
|  17:19 10:25-10:55/30 |  |  20:01 08:13-08:28/15 |  |  21:35 |  

Sonnenscheinstunden |  262 |  278 |  366 |  413 |  480 |  494
Anzahl Minuten mit Schatten 2209 1577 1139 473 0 0
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Projekt:

13-127-GK-02
Beschreibung:

Schattenwurfgutachten für das geplante Repowering im Windpark Grevenbroich
Lizenzierter Anwender:

T&H I ngenieure GmbH 
Bremerhavener Heerstraße 10 
DE-28717 Bremen
+ 49 (0) 421 6989 9314
info@th-ingenieure.de
Berechnet:

27.05.2015 09:23/3.0.578

SHADOW - Kalender pro WEA
Berechnung: ZusatzbelastungWEA: 5 - WEA 5
Voraussetzungen für Berechnung des Schattenwurfs
Referenzjahr für Kalender 2015
Die dargestellten Zeiten sind die astronomisch maximal mögliche Beschattungsdauer, berechnet unter folgenden Annahmen:
   Die Sonne scheint täglich von Sonnenauf- bis -untergang
   Die Rotorfläche steht immer senkrecht zur Sonneneinfallsrichtung 
   Die Windenergieanlage/n ist/ sind immer in Betrieb

Tabellen-Layout: Die Daten für jeden Tag sind in folgender Matrix wiedergegeben (Sommerzeit wie Bezugsjahr) :

Tag im Monat Sonnenaufgang    (SS:MM) Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (SS:MM) Schattenende/Minuten mit Schatten
Sonnenuntergang (SS:MM) Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (SS:MM) Schattenende/Minuten mit Schatten

| Juli | August | September | Oktober | November | Dezember
      

  1 |  05:21 |  05:55 |  06:43 |  07:30 08:36-09:02/26 |  07:22 09:05-09:55/50 |  08:11 09:36-09:58/22 
|  21:51 |  21:21 |  20:21 |  19:14 18:13-18:29/16 |  17:09 |  16:30 10:03-10:59/56

  2 |  05:21 |  05:57 |  06:44 07:56-08:01/5 |  07:32 08:38-09:01/23 |  07:23 09:05-09:56/51 |  08:13 09:36-09:57/21 
|  21:50 |  21:20 |  20:19 08:24-08:35/11 |  19:12 18:13-18:29/16 |  17:07 |  16:29 10:03-10:59/56

  3 |  05:22 |  05:58 |  06:46 07:52-08:03/11 |  07:33 08:39-08:59/20 |  07:25 09:05-09:56/51 |  08:14 09:38-09:58/20 
|  21:50 |  21:18 |  20:17 08:21-08:37/16 |  19:09 18:12-18:28/16 |  17:06 |  16:28 10:05-11:00/55

  4 |  05:23 |  06:00 |  06:48 07:51-08:05/14 |  07:35 08:41-08:56/15 |  07:27 09:06-09:56/50 |  08:15 09:38-09:57/19 
|  21:50 |  21:16 |  20:15 08:19-08:40/21 |  19:07 18:13-18:28/15 |  17:04 |  16:28 10:05-11:00/55

  5 |  05:23 |  06:01 |  06:49 07:49-08:05/16 |  07:36 08:45-08:52/7 |  07:29 09:06-09:56/50 |  08:17 09:39-09:56/17 
|  21:49 |  21:15 |  20:13 08:17-08:40/23 |  19:05 18:13-18:27/14 |  17:02 |  16:27 10:06-11:01/55

  6 |  05:24 |  06:03 |  06:51 07:48-08:06/18 |  07:38 18:14-18:24/10 |  07:30 09:07-09:56/49 |  08:18 09:41-09:57/16 
|  21:49 |  21:13 |  20:10 08:16-08:42/26 |  19:03 |  17:01 10:05-10:16/11 |  16:27 10:07-11:02/55

  7 |  05:25 |  06:04 |  06:52 07:47-08:06/19 |  07:40 09:49-09:55/6 |  07:32 09:08-09:57/49 |  08:19 09:42-09:56/14 
|  21:48 |  21:11 |  20:08 08:14-08:42/28 |  19:00 18:17-18:22/5 |  16:59 10:02-10:19/17 |  16:27 10:08-11:02/54

  8 |  05:26 |  06:06 |  06:54 07:47-08:06/19 |  07:41 09:45-10:00/15 |  07:34 09:10-09:57/47 |  08:20 09:43-09:55/12 
|  21:48 |  21:09 |  20:06 08:13-08:43/30 |  18:58 |  16:57 10:01-10:21/20 |  16:26 10:09-11:02/53

  9 |  05:27 |  06:07 |  06:55 07:46-08:05/19 |  07:43 09:42-10:03/21 |  07:36 09:11-09:57/46 |  08:22 09:45-09:55/10 
|  21:47 |  21:08 |  20:04 08:12-08:42/30 |  18:56 |  16:56 09:59-10:23/24 |  16:26 10:10-11:03/53

 10 |  05:28 |  06:09 |  06:57 07:47-08:05/18 |  07:45 09:40-10:04/24 |  07:37 09:13-09:56/43 |  08:23 09:46-09:55/9 
|  21:46 |  21:06 |  20:01 08:12-08:43/31 |  18:54 |  16:54 09:59-10:24/25 |  16:26 10:11-11:03/52

 11 |  05:29 |  06:10 |  06:59 07:46-08:03/17 |  07:46 09:38-10:05/27 |  07:39 09:15-09:56/41 |  08:24 09:48-09:53/5 
|  21:46 |  21:04 |  19:59 08:11-08:42/31 |  18:52 |  16:52 09:58-10:26/28 |  16:25 10:11-11:03/52

 12 |  05:30 |  06:12 |  07:00 07:48-08:03/15 08:16-08:43/27 |  07:48 09:37-10:07/30 |  07:41 09:17-09:55/38 |  08:25 10:11-11:04/53 
|  21:45 |  21:02 |  19:57 08:10-08:16/6 |  18:49 |  16:51 09:56-10:26/30 |  16:25

 13 |  05:31 |  06:13 |  07:02 07:48-08:00/12 08:18-08:42/24 |  07:49 09:36-10:07/31 |  07:43 09:24-09:55/31 |  08:26 10:12-11:04/52 
|  21:44 |  21:00 |  19:55 08:06-08:18/12 |  18:47 |  16:50 09:56-10:27/31 |  16:25

 14 |  05:32 |  06:15 |  07:03 07:51-07:58/7 08:20-08:41/21 |  07:51 09:35-10:07/32 |  07:44 09:25-09:54/29 |  08:27 10:12-11:05/53 
|  21:43 |  20:58 |  19:52 08:04-08:20/16 |  18:45 |  16:48 09:56-10:28/32 |  16:25

 15 |  05:33 |  06:16 |  07:05 08:02-08:20/18 |  07:53 09:35-10:08/33 |  07:46 09:26-09:54/28 |  08:28 10:13-11:05/52 
|  21:42 |  20:57 |  19:50 08:20-08:40/20 |  18:43 |  16:47 09:56-10:28/32 |  16:25

 16 |  05:34 |  06:18 |  07:06 08:02-08:40/38 |  07:54 09:34-10:08/34 |  07:48 09:28-09:54/26 |  08:29 10:13-11:06/53 
|  21:42 |  20:55 |  19:48 08:49-09:00/11 |  18:41 |  16:45 09:56-10:29/33 |  16:25

 17 |  05:35 |  06:19 |  07:08 08:00-08:38/38 |  07:56 09:33-10:08/35 |  07:49 09:29-09:53/24 09:56-10:30/34 |  08:30 10:14-11:06/52 
|  21:41 |  20:53 |  19:46 08:45-09:02/17 |  18:39 |  16:44 09:53-09:55/2 |  16:26

 18 |  05:36 |  06:21 |  07:09 08:00-08:37/37 |  07:58 09:33-10:08/35 |  07:51 09:30-09:52/22 10:35-10:45/10 |  08:30 10:14-11:06/52 
|  21:40 |  20:51 |  19:43 08:43-09:04/21 |  18:37 10:20-10:25/5 |  16:43 09:52-10:30/38 |  16:26

 19 |  05:38 |  06:23 |  07:11 07:59-08:35/36 |  08:00 09:33-10:08/35 |  07:53 09:30-09:50/20 09:56-10:30/34 |  08:31 10:14-11:07/53 
|  21:38 |  20:49 |  19:41 08:41-09:05/24 |  18:35 10:15-10:30/15 |  16:41 09:50-09:55/5 10:32-10:47/15 |  16:26

 20 |  05:39 |  06:24 |  07:13 08:00-08:33/33 |  08:01 09:34-10:08/34 |  07:54 09:30-09:48/18 |  08:32 10:15-11:07/52 
|  21:37 |  20:47 |  19:39 08:40-09:06/26 |  18:33 10:13-10:33/20 |  16:40 09:48-10:49/61 |  16:26

 21 |  05:40 |  06:26 |  07:14 08:00-08:30/30 |  08:03 09:33-10:07/34 |  07:56 09:30-09:45/15 |  08:32 10:15-11:07/52 
|  21:36 |  20:45 |  19:37 08:38-09:06/28 |  18:31 10:10-10:34/24 |  16:39 09:45-10:51/66 |  16:27

 22 |  05:41 |  06:27 |  07:16 08:01-08:16/15 |  08:05 09:34-10:06/32 |  07:58 09:31-09:57/26 |  08:33 10:16-11:08/52 
|  21:35 |  20:43 |  19:34 08:38-09:07/29 |  18:29 10:09-10:36/27 |  16:38 09:57-10:52/55 |  16:27

 23 |  05:43 |  06:29 |  07:17 08:02-08:14/12 |  08:06 09:34-10:06/32 |  07:59 09:31-09:58/27 10:14-10:22/8 |  08:33 10:16-11:08/52 
|  21:34 |  20:41 |  19:32 08:37-09:07/30 |  18:26 10:08-10:37/29 |  16:37 09:58-10:54/56 |  16:28

 24 |  05:44 |  06:30 |  07:19 08:04-08:11/7 |  08:08 09:35-10:05/30 |  08:01 09:31-09:57/26 10:11-10:23/12 |  08:34 10:17-11:09/52 
|  21:33 |  20:39 |  19:30 08:36-09:07/31 |  18:25 10:07-10:41/34 |  16:36 09:58-10:54/56 |  16:28

 25 |  05:45 |  06:32 |  07:20 08:36-09:07/31 |  07:10 08:36-09:04/28 |  08:02 09:32-09:57/25 10:10-10:26/16 |  08:34 10:17-11:09/52 
|  21:31 |  20:36 |  19:27 |  17:23 09:06-09:46/40 |  16:35 09:58-10:55/57 |  16:29

 26 |  05:47 |  06:34 |  07:22 08:35-09:06/31 |  07:11 08:38-09:03/25 |  08:04 09:33-09:58/25 10:10-10:27/17 |  08:35 10:17-11:10/53 
|  21:30 |  20:34 |  19:25 |  17:21 09:06-09:49/43 |  16:34 09:59-10:56/57 |  16:29

 27 |  05:48 |  06:35 |  07:24 08:35-09:06/31 |  07:13 08:38-09:01/23 |  08:05 09:32-09:57/25 |  08:35 10:18-11:10/52 
|  21:29 |  20:32 |  19:23 18:20-18:25/5 |  17:19 09:05-09:50/45 |  16:33 09:59-10:56/57 |  16:30

 28 |  05:49 |  06:37 |  07:25 08:35-09:05/30 |  07:15 08:40-08:59/19 |  08:07 09:34-09:58/24 |  08:35 10:19-11:11/52 
|  21:27 |  20:30 |  19:21 18:17-18:27/10 |  17:17 09:04-09:51/47 |  16:32 10:00-10:57/57 |  16:31

 29 |  05:51 |  06:38 |  07:27 08:35-09:04/29 |  07:17 08:43-08:56/13 |  08:08 09:35-09:58/23 |  08:36 10:19-11:12/53 
|  21:26 |  20:28 |  19:18 18:15-18:29/14 |  17:15 09:04-09:53/49 |  16:31 10:00-10:58/58 |  16:32

 30 |  05:52 |  06:40 |  07:28 08:36-09:04/28 |  07:18 09:05-09:54/49 |  08:10 09:35-09:57/22 |  08:36 10:20-11:12/52 
|  21:24 |  20:26 |  19:16 18:14-18:30/16 |  17:13 |  16:30 10:02-10:58/56 |  16:32

 31 |  05:54 |  06:41 |  |  07:20 09:05-09:55/50 |  |  08:36 10:20-11:13/53 
|  21:23 |  20:24 |  |  17:11 |  |  16:33

Sonnenscheinstunden |  498 |  452 |  382 |  334 |  270 |  248
Anzahl Minuten mit Schatten 0 0 1269 1288 2058 1808
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Projekt:

13-127-GK-02
Beschreibung:

Schattenwurfgutachten für das geplante Repowering im Windpark Grevenbroich
Lizenzierter Anwender:

T&H I ngenieure GmbH 
Bremerhavener Heerstraße 10 
DE-28717 Bremen
+ 49 (0) 421 6989 9314
info@th-ingenieure.de
Berechnet:

27.05.2015 09:23/3.0.578

SHADOW - Grafischer Kalender pro WEA
Berechnung: Zusatzbelastung

Schattenrezeptoren

A: IO 1

B: IO 2

C: IO 3

E: IO 5

F: IO 6

G: IO 7

H: IO 8

I :  IO 9

J: IO 9a

K: IO 10

L: IO 11

M: IO 12

N: IO 13

P: IO 16

Q: IO 17

R: IO 18

S: IO 19

T: IO 21

U: IO 22

V: IO 23

X: IO 27

Y: IO 28

Z: IO 29

AA: IO 30
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Projekt:

13-127-GK-02

Lizenzierter Anwender:

T&H I ngenieure GmbH 
Bremerhavener Heerstraße 10 
DE-28717 Bremen
+ 49 (0) 421 6989 9314
info@th-ingenieure.de
Berechnet:

27.05.2015 09:23/3.0.578

Beschreibung:

Schattenwurfgutachten für das
geplante Repowering im Windpark
Grevenbroich

SHADOW -
Karte
Berechnung: 
Zusatzbelastung

0 250 500 750 1000 m
Karte:  Lageplan1 , Maßstab 1:20.000, Mitte:  GK (3 deg)-DHDN/PD/Bessel (DE 1995 < ± 5m) Zone: 2  Ost:  2.542.483  Nord: 5.659.035

Neue WEA Schattenrezeptor
Höhe der Schattenkarte:  Höhenlinien: CONTOURLINE_ONLINEDATA_2.wpo (3)

Max. Minuten an einem Tag,
Astron.max.mögl.

30 

Stunden/Jahr,
Astron.max.mögl.

0,0 - 30,0 

30,0 - 1.000,0 



Anlage 4 
 

Berechnungsergebnisse Gesamtbelastung 
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Projekt:

13-127-GK-02
Beschreibung:

Schattenwurfgutachten für das geplante Repowering im Windpark Grevenbroich
Lizenzierter Anwender:

T&H I ngenieure GmbH 
Bremerhavener Heerstraße 10 
DE-28717 Bremen
+ 49 (0) 421 6989 9314
info@th-ingenieure.de
Berechnet:

27.05.2015 09:31/3.0.578

SHADOW - Hauptergebnis
Berechnung: Gesamtbelastung
Voraussetzungen für Berechnung des Schattenwurfs
Beschattungsbereich der WEA
Schatten nur relevant, wo Rotorblatt mind. 20%  der Sonne verdeckt
Siehe WEA-Tabelle

Minimale relevante Sonnenhöhe über Horizont 3 °
Tage zwischen Berechnungen 1 Tag(e)
Berechnungszeitsprung 1 Minuten
Die dargestellten Zeiten sind die astronomisch maximal mögliche
Beschattungsdauer, berechnet unter folgenden Annahmen:

Die Sonne scheint täglich von Sonnenauf- bis -untergang
Die Rotorfläche steht immer senkrecht zur Sonneneinfallsrichtung 
Die Windenergieanlage/n ist/ sind immer in Betrieb

Eine WEA wird nicht berücksichtigt, wenn sie von keinem Teil der
Rezeptorfläche aus sichtbar ist. Die Sichtbarkeitsberechnung basiert auf
den folgenden Annahmen:
Verwendete Höhenlinien: Höhenlinien: CONTOURLINE_ONLINEDATA_2.wpo (3)
Hindernisse in Berechnung verwendet
Augenhöhe: 1,5 m
Rasterauflösung: 10,0 m

Alle Koordinatenangaben in
GK (3 deg)-DHDN/PD/Bessel (DE 1995 < ± 5m) Zone: 2

WEA
WEA-Typ Schattendaten

Rechts Hoch Z Beschreibung Aktuell Hersteller Typ Nenn- Rotor- Nabenhöhe Beschatt.- U/min
leistung durchmesser Bereich

[m] [kW] [m] [m] [m] [U/min]
1 2.542.928 5.659.429 165,4 WEA 1 Ja GE WIND ENERGY GE 2.5-120-2.500 2.500 120,0 120,0 1.720 13,0
2 2.543.173 5.659.044 163,7 WEA 2 Ja GE WIND ENERGY GE 2.5-120-2.500 2.500 120,0 120,0 1.720 13,0
3 2.542.913 5.658.632 153,7 WEA 3 Ja GE WIND ENERGY GE 2.5-120-2.500 2.500 120,0 120,0 1.720 13,0
4 2.542.780 5.659.040 160,0 WEA 4 Ja GE WIND ENERGY GE 2.5-120-2.500 2.500 120,0 120,0 1.720 13,0
5 2.542.364 5.658.980 160,0 WEA 5 Ja GE WIND ENERGY GE 2.5-120-2.500 2.500 120,0 120,0 1.720 13,0
6 2.541.892 5.658.181 163,7 E 82 2,3MW-7 Ja ENERCON E-82 E2-2.300 2.300 82,0 108,4 1.601 18,0
7 2.542.475 5.658.577 158,1 V 90 GS-8 Ja VESTAS V90-2.0 GridStreamer-2.000 2.000 90,0 105,0 1.506 15,2

Schattenrezeptor-Eingabe
Nr. Name Rechts Hoch Z Breite Höhe Höhe Azimutwinkel Neigung des Ausrichtungsmodus

über Grund (von Süd) Fensters
[m] [m] [m] [m] [ ° ] [ ° ]

A IO 1 2.541.934 5.659.696 64,5 1,0 1,0 2,0 0,0 90,0 "Gewächshaus-Modus"
B IO 2 2.542.636 5.660.231 60,0 1,0 1,0 2,0 0,0 90,0 "Gewächshaus-Modus"
C IO 3 2.543.698 5.658.391 79,4 1,0 1,0 2,0 0,0 90,0 "Gewächshaus-Modus"
D IO 4 2.543.513 5.657.481 92,6 1,0 1,0 2,0 0,0 90,0 "Gewächshaus-Modus"
E IO 5 2.541.515 5.659.096 88,4 1,0 1,0 2,0 0,0 90,0 "Gewächshaus-Modus"
F IO 6 2.540.919 5.658.997 60,9 1,0 1,0 2,0 0,0 90,0 "Gewächshaus-Modus"
G IO 7 2.540.969 5.659.138 72,5 1,0 1,0 2,0 0,0 90,0 "Gewächshaus-Modus"
H IO 8 2.542.677 5.660.463 60,0 1,0 1,0 2,0 0,0 90,0 "Gewächshaus-Modus"
I IO 9 2.542.178 5.660.435 60,0 1,0 1,0 2,0 0,0 90,0 "Gewächshaus-Modus"
J IO 9a 2.542.311 5.660.481 60,0 1,0 1,0 2,0 0,0 90,0 "Gewächshaus-Modus"
K IO 10 2.543.999 5.659.405 70,0 1,0 1,0 2,0 0,0 90,0 "Gewächshaus-Modus"
L IO 11 2.541.696 5.659.849 60,0 1,0 1,0 2,0 0,0 90,0 "Gewächshaus-Modus"

M IO 12 2.541.830 5.659.947 60,0 1,0 1,0 2,0 0,0 90,0 "Gewächshaus-Modus"
N IO 13 2.544.009 5.659.590 67,2 1,0 1,0 2,0 0,0 90,0 "Gewächshaus-Modus"
O IO 14 2.542.838 5.660.907 60,0 1,0 1,0 2,0 0,0 90,0 "Gewächshaus-Modus"
P IO 16 2.542.228 5.660.236 60,0 1,0 1,0 2,0 0,0 90,0 "Gewächshaus-Modus"
Q IO 17 2.542.455 5.660.230 60,0 1,0 1,0 2,0 0,0 90,0 "Gewächshaus-Modus"
R IO 18 2.541.984 5.660.251 60,0 1,0 1,0 2,0 0,0 90,0 "Gewächshaus-Modus"
S IO 19 2.541.994 5.659.817 60,0 1,0 1,0 2,0 0,0 90,0 "Gewächshaus-Modus"
T IO 21 2.541.821 5.659.532 68,0 1,0 1,0 2,0 0,0 90,0 "Gewächshaus-Modus"
U IO 22 2.541.863 5.659.581 68,1 1,0 1,0 2,0 0,0 90,0 "Gewächshaus-Modus"
V IO 23 2.541.538 5.659.233 80,0 1,0 1,0 2,0 0,0 90,0 "Gewächshaus-Modus"

W IO 26 2.541.903 5.656.805 81,7 1,0 1,0 2,0 0,0 90,0 "Gewächshaus-Modus"
X IO 27 2.543.820 5.658.647 73,4 1,0 1,0 2,0 0,0 90,0 "Gewächshaus-Modus"
Y IO 28 2.543.876 5.659.140 70,0 1,0 1,0 2,0 0,0 90,0 "Gewächshaus-Modus"

(Fortsetzung nächste Seite)...
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Projekt:

13-127-GK-02
Beschreibung:

Schattenwurfgutachten für das geplante Repowering im Windpark Grevenbroich
Lizenzierter Anwender:

T&H I ngenieure GmbH 
Bremerhavener Heerstraße 10 
DE-28717 Bremen
+ 49 (0) 421 6989 9314
info@th-ingenieure.de
Berechnet:

27.05.2015 09:31/3.0.578

SHADOW - Hauptergebnis
Berechnung: Gesamtbelastung

...(Fortsetzung von letzter Seite)

Nr. Name Rechts Hoch Z Breite Höhe Höhe Azimutwinkel Neigung des Ausrichtungsmodus
über Grund (von Süd) Fensters

[m] [m] [m] [m] [ ° ] [ ° ]
Z IO 29 2.543.828 5.659.476 70,0 1,0 1,0 2,0 0,0 90,0 "Gewächshaus-Modus"

AA IO 30 2.541.733 5.659.440 69,3 1,0 1,0 2,0 0,0 90,0 "Gewächshaus-Modus"

Berechnungsergebnisse
Schattenrezeptor

astron. max. mögl. Beschattungsdauer
Nr. Name Stunden/Jahr Schattentage/a Max.Schatten

Stunden/Tag
[Std/Jahr] [Tage/Jahr] [Std/Tag]

A IO 1 59:19 152 0:34
B IO 2 38:34  74 0:40
C IO 3 50:29 115 0:35
D IO 4 0:00   0 0:00
E IO 5 47:18 128 0:57
F IO 6 11:11  50 0:19
G IO 7 12:44  57 0:20
H IO 8 4:20  22 0:15
I IO 9 22:31  72 0:24
J IO 9a 19:30  55 0:25
K IO 10 46:15 106 1:01
L IO 11 42:17 136 0:29

M IO 12 62:56 145 0:45
N IO 13 39:39 110 0:44
O IO 14 0:00   0 0:00
P IO 16 32:27  98 0:27
Q IO 17 38:52  85 0:31
R IO 18 31:53 108 0:23
S IO 19 66:47 156 0:34
T IO 21 60:59 162 0:40
U IO 22 58:57 157 0:36
V IO 23 47:03 124 1:00

W IO 26 0:00   0 0:00
X IO 27 45:21 120 0:30
Y IO 28 77:10 181 0:52
Z IO 29 57:33 130 0:56

AA IO 30 56:35 141 0:46

Gesamtmenge der max. mögl. Beschattung an Rezeptoren pro WEA
Nr. Name Maximal Erwartet

[Std/Jahr] [Std/Jahr]
1 WEA 1 266:38
2 WEA 2 132:43
3 WEA 3 121:38
4 WEA 4 151:07
5 WEA 5 197:01
6 E 82 2,3MW-7 11:52
7 V 90 GS-8 52:15
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Projekt:

13-127-GK-02
Beschreibung:

Schattenwurfgutachten für das geplante Repowering im Windpark Grevenbroich
Lizenzierter Anwender:

T&H I ngenieure GmbH 
Bremerhavener Heerstraße 10 
DE-28717 Bremen
+ 49 (0) 421 6989 9314
info@th-ingenieure.de
Berechnet:

27.05.2015 09:31/3.0.578

SHADOW - Kalender
Berechnung: GesamtbelastungSchattenrezeptor: A - IO 1
Voraussetzungen für Berechnung des Schattenwurfs
Referenzjahr für Kalender 2015
Die dargestellten Zeiten sind die astronomisch maximal mögliche Beschattungsdauer, berechnet unter folgenden Annahmen:
   Die Sonne scheint täglich von Sonnenauf- bis -untergang
   Die Rotorfläche steht immer senkrecht zur Sonneneinfallsrichtung 
   Die Windenergieanlage/n ist/ sind immer in Betrieb

Tabellen-Layout: Die Daten für jeden Tag sind in folgender Matrix wiedergegeben (Sommerzeit wie Bezugsjahr) :

Tag im Monat Sonnenaufgang    (SS:MM) Zeitpunkt (SS:MM) Schattenanfang (WEA mit erstem Schatten)
Sonnenuntergang (SS:MM) Minuten mit Schatten Zeitpunkt (SS:MM) Schattenende (WEA mit letztem Schatten)

| Januar | Februar | März | April | Mai | Juni
      

  1 |  08:36 10:24 (5) |  08:12 10:26 (5) |  07:20 |  07:12 |  06:09 |  05:24
|  16:35    14    10:38 (5) |  17:20    28    10:54 (5) |  18:10 |  20:02 |  20:52 |  21:36

  2 |  08:36 10:23 (5) |  08:10 10:28 (5) |  07:18 |  07:09 |  06:07 |  05:23
|  16:36    15    10:38 (5) |  17:22    26    10:54 (5) |  18:12 |  20:04 |  20:53 |  21:37

  3 |  08:36 10:23 (5) |  08:09 10:28 (5) |  07:16 |  07:07 |  06:05 |  05:23
|  16:37    17    10:40 (5) |  17:24    25    10:53 (5) |  18:14 |  20:06 |  20:55 |  21:38

  4 |  08:36 10:23 (5) |  08:07 09:16 (4) |  07:14 |  07:05 |  06:03 |  05:22
|  16:38    18    10:41 (5) |  17:26    25    10:51 (5) |  18:16 |  20:07 |  20:56 |  21:39

  5 |  08:35 10:23 (5) |  08:05 09:13 (4) |  07:12 |  07:03 |  06:01 |  05:21
|  16:39    19    10:42 (5) |  17:28    29    10:50 (5) |  18:17 |  20:09 |  20:58 |  21:40

  6 |  08:35 10:22 (5) |  08:04 09:10 (4) |  07:10 |  07:01 |  05:59 |  05:21
|  16:40    21    10:43 (5) |  17:29    29    10:47 (5) |  18:19 |  20:11 |  21:00 |  21:41

  7 |  08:35 10:22 (5) |  08:02 09:09 (4) |  07:08 |  06:58 |  05:58 |  05:20
|  16:41    22    10:44 (5) |  17:31    18    09:27 (4) |  18:21 |  20:12 |  21:01 |  21:42

  8 |  08:35 10:22 (5) |  08:01 09:07 (4) |  07:05 |  06:56 |  05:56 |  05:19
|  16:42    23    10:45 (5) |  17:33    21    09:28 (4) |  18:22 |  20:14 |  21:03 |  21:43

  9 |  08:34 10:22 (5) |  07:59 09:07 (4) |  07:03 |  06:54 |  05:54 |  05:19
|  16:44    25    10:47 (5) |  17:35    23    09:30 (4) |  18:24 |  20:16 |  21:04 |  21:44

 10 |  08:34 10:21 (5) |  07:57 09:07 (4) |  07:01 |  06:52 |  05:53 |  05:19
|  16:45    26    10:47 (5) |  17:36    23    09:30 (4) |  18:26 |  20:17 |  21:06 |  21:45

 11 |  08:33 10:21 (5) |  07:55 09:06 (4) |  06:59 |  06:50 |  05:51 |  05:18
|  16:46    27    10:48 (5) |  17:38    25    09:31 (4) |  18:28 |  20:19 |  21:07 |  21:45

 12 |  08:33 10:22 (5) |  07:54 09:05 (4) |  06:57 |  06:47 |  05:49 |  05:18
|  16:48    27    10:49 (5) |  17:40    26    09:31 (4) |  18:29 |  20:21 |  21:09 |  21:46

 13 |  08:32 10:21 (5) |  07:52 09:05 (4) |  06:54 07:57 (1) |  06:45 |  05:48 |  05:17
|  16:49    29    10:50 (5) |  17:42    26    09:31 (4) |  18:31    10    08:07 (1) |  20:22 |  21:10 |  21:47

 14 |  08:31 10:21 (5) |  07:50 09:05 (4) |  06:52 07:53 (1) |  06:43 |  05:46 |  05:17
|  16:51    30    10:51 (5) |  17:44    26    09:31 (4) |  18:33    16    08:09 (1) |  20:24 |  21:12 |  21:47

 15 |  08:31 10:21 (5) |  07:48 09:05 (4) |  06:50 07:51 (1) |  06:41 |  05:45 |  05:17
|  16:52    30    10:51 (5) |  17:45    26    09:31 (4) |  18:34    19    08:10 (1) |  20:25 |  21:13 |  21:48

 16 |  08:30 10:21 (5) |  07:46 09:05 (4) |  06:48 07:50 (1) |  06:39 |  05:43 |  05:17
|  16:54    31    10:52 (5) |  17:47    26    09:31 (4) |  18:36    22    08:12 (1) |  20:27 |  21:15 |  21:49

 17 |  08:29 10:21 (5) |  07:44 09:06 (4) |  06:45 07:48 (1) |  06:37 |  05:42 |  05:17
|  16:55    32    10:53 (5) |  17:49    24    09:30 (4) |  18:38    24    08:12 (1) |  20:29 |  21:16 |  21:49

 18 |  08:28 10:21 (5) |  07:43 09:06 (4) |  06:43 07:47 (1) |  06:35 |  05:40 |  05:17
|  16:57    32    10:53 (5) |  17:51    23    09:29 (4) |  18:39    25    08:12 (1) |  20:30 |  21:18 |  21:49

 19 |  08:27 10:21 (5) |  07:41 09:07 (4) |  06:41 07:47 (1) |  06:32 |  05:39 |  05:17
|  16:58    33    10:54 (5) |  17:53    21    09:28 (4) |  18:41    26    08:13 (1) |  20:32 |  21:19 |  21:50

 20 |  08:26 10:21 (5) |  07:39 09:08 (4) |  06:39 07:47 (1) |  06:30 |  05:37 |  05:17
|  17:00    34    10:55 (5) |  17:54    19    09:27 (4) |  18:43    26    08:13 (1) |  20:34 |  21:21 |  21:50

 21 |  08:25 10:21 (5) |  07:37 09:10 (4) |  06:36 07:46 (1) |  06:28 |  05:36 |  05:17
|  17:02    34    10:55 (5) |  17:56    15    09:25 (4) |  18:44    26    08:12 (1) |  20:35 |  21:22 |  21:50

 22 |  08:24 10:21 (5) |  07:35 09:12 (4) |  06:34 07:46 (1) |  06:26 |  05:35 |  05:17
|  17:03    34    10:55 (5) |  17:58    11    09:23 (4) |  18:46    25    08:11 (1) |  20:37 |  21:24 |  21:51

 23 |  08:23 10:21 (5) |  07:33 |  06:32 07:46 (1) |  06:24 |  05:34 |  05:17
|  17:05    34    10:55 (5) |  18:00 |  18:48    25    08:11 (1) |  20:39 |  21:25 |  21:51

 24 |  08:22 10:22 (5) |  07:31 |  06:30 07:46 (1) |  06:22 |  05:32 |  05:18
|  17:07    34    10:56 (5) |  18:02 |  18:49    24    08:10 (1) |  20:40 |  21:26 |  21:51

 25 |  08:21 10:23 (5) |  07:29 |  06:27 07:46 (1) |  06:20 |  05:31 |  05:18
|  17:08    33    10:56 (5) |  18:03 |  18:51    22    08:08 (1) |  20:42 |  21:28 |  21:51

 26 |  08:20 10:22 (5) |  07:27 |  06:25 07:47 (1) |  06:18 |  05:30 |  05:18
|  17:10    34    10:56 (5) |  18:05 |  18:53    20    08:07 (1) |  20:43 |  21:29 |  21:51

 27 |  08:18 10:23 (5) |  07:25 |  06:23 07:49 (1) |  06:16 |  05:29 |  05:19
|  17:12    33    10:56 (5) |  18:07 |  18:54    16    08:05 (1) |  20:45 |  21:30 |  21:51

 28 |  08:17 10:23 (5) |  07:22 |  06:21 07:51 (1) |  06:14 |  05:28 |  05:19
|  17:13    33    10:56 (5) |  18:09 |  18:56    12    08:03 (1) |  20:47 |  21:31 |  21:51

 29 |  08:16 10:24 (5) |  |  07:18 |  06:12 |  05:27 |  05:20
|  17:15    32    10:56 (5) |  |  19:58 |  20:48 |  21:33 |  21:51

 30 |  08:14 10:24 (5) |  |  07:16 |  06:10 |  05:26 |  05:20
|  17:17    31    10:55 (5) |  |  19:59 |  20:50 |  21:34 |  21:51

 31 |  08:13 10:25 (5) |  |  07:14 |  |  05:25 |  
|  17:19    30    10:55 (5) |  |  20:01 |  |  21:35 |  

Sonnenscheinstunden |    262 |    278 |    366 |    413 |    480 |    494
astr.max.mögl.Beschattung |   867 |   515 |   338 | | |
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Projekt:

13-127-GK-02
Beschreibung:

Schattenwurfgutachten für das geplante Repowering im Windpark Grevenbroich
Lizenzierter Anwender:

T&H I ngenieure GmbH 
Bremerhavener Heerstraße 10 
DE-28717 Bremen
+ 49 (0) 421 6989 9314
info@th-ingenieure.de
Berechnet:

27.05.2015 09:31/3.0.578

SHADOW - Kalender
Berechnung: GesamtbelastungSchattenrezeptor: A - IO 1
Voraussetzungen für Berechnung des Schattenwurfs
Referenzjahr für Kalender 2015
Die dargestellten Zeiten sind die astronomisch maximal mögliche Beschattungsdauer, berechnet unter folgenden Annahmen:
   Die Sonne scheint täglich von Sonnenauf- bis -untergang
   Die Rotorfläche steht immer senkrecht zur Sonneneinfallsrichtung 
   Die Windenergieanlage/n ist/ sind immer in Betrieb

Tabellen-Layout: Die Daten für jeden Tag sind in folgender Matrix wiedergegeben (Sommerzeit wie Bezugsjahr) :

Tag im Monat Sonnenaufgang    (SS:MM) Zeitpunkt (SS:MM) Schattenanfang (WEA mit erstem Schatten)
Sonnenuntergang (SS:MM) Minuten mit Schatten Zeitpunkt (SS:MM) Schattenende (WEA mit letztem Schatten)

| Juli | August | September | Oktober | November | Dezember
      

  1 |  05:21 |  05:55 |  06:43 |  07:30 08:33 (1) |  07:22 08:35 (4) |  08:11 10:03 (5)
|  21:51 |  21:21 |  20:21 |  19:14    15    08:48 (1) |  17:09    25    09:00 (4) |  16:30    28    10:31 (5)

  2 |  05:21 |  05:57 |  06:44 |  07:32 08:36 (1) |  07:24 08:36 (4) |  08:13 10:03 (5)
|  21:50 |  21:20 |  20:19 |  19:12     9    08:45 (1) |  17:07    24    09:00 (4) |  16:29    28    10:31 (5)

  3 |  05:22 |  05:58 |  06:46 |  07:33 |  07:25 08:36 (4) |  08:14 10:05 (5)
|  21:50 |  21:18 |  20:17 |  19:09 |  17:06    23    08:59 (4) |  16:28    26    10:31 (5)

  4 |  05:23 |  06:00 |  06:48 |  07:35 |  07:27 08:37 (4) |  08:15 10:05 (5)
|  21:50 |  21:16 |  20:15 |  19:07 |  17:04    21    08:58 (4) |  16:28    25    10:30 (5)

  5 |  05:23 |  06:01 |  06:49 |  07:36 |  07:29 08:38 (4) |  08:17 10:06 (5)
|  21:49 |  21:15 |  20:13 |  19:05 |  17:02    19    08:57 (4) |  16:27    24    10:30 (5)

  6 |  05:24 |  06:03 |  06:51 |  07:38 |  07:30 08:39 (4) |  08:18 10:07 (5)
|  21:49 |  21:13 |  20:10 |  19:03 |  17:01    28    10:16 (5) |  16:27    23    10:30 (5)

  7 |  05:25 |  06:04 |  06:52 |  07:40 |  07:32 08:41 (4) |  08:19 10:08 (5)
|  21:48 |  21:11 |  20:08 |  19:00 |  16:59    30    10:19 (5) |  16:27    22    10:30 (5)

  8 |  05:26 |  06:06 |  06:54 |  07:41 |  07:34 08:45 (4) |  08:21 10:09 (5)
|  21:48 |  21:10 |  20:06 |  18:58 |  16:57    27    10:21 (5) |  16:26    20    10:29 (5)

  9 |  05:27 |  06:07 |  06:55 |  07:43 |  07:36 09:59 (5) |  08:22 10:11 (5)
|  21:47 |  21:08 |  20:04 |  18:56 |  16:56    24    10:23 (5) |  16:26    19    10:30 (5)

 10 |  05:28 |  06:09 |  06:57 |  07:45 |  07:37 09:59 (5) |  08:23 10:12 (5)
|  21:47 |  21:06 |  20:01 |  18:54 |  16:54    25    10:24 (5) |  16:26    17    10:29 (5)

 11 |  05:29 |  06:10 |  06:59 |  07:46 |  07:39 09:58 (5) |  08:24 10:13 (5)
|  21:46 |  21:04 |  19:59 |  18:52 |  16:52    28    10:26 (5) |  16:25    16    10:29 (5)

 12 |  05:30 |  06:12 |  07:00 |  07:48 |  07:41 09:56 (5) |  08:25 10:14 (5)
|  21:45 |  21:02 |  19:57 |  18:50 |  16:51    30    10:26 (5) |  16:25    15    10:29 (5)

 13 |  05:31 |  06:13 |  07:02 |  07:50 |  07:43 09:56 (5) |  08:26 10:15 (5)
|  21:44 |  21:00 |  19:55 |  18:47 |  16:50    31    10:27 (5) |  16:25    13    10:28 (5)

 14 |  05:32 |  06:15 |  07:03 |  07:51 |  07:44 09:56 (5) |  08:27 10:16 (5)
|  21:43 |  20:59 |  19:52 |  18:45 |  16:48    32    10:28 (5) |  16:25    12    10:28 (5)

 15 |  05:33 |  06:16 |  07:05 |  07:53 |  07:46 09:56 (5) |  08:28 10:18 (5)
|  21:43 |  20:57 |  19:50 |  18:43 |  16:47    32    10:28 (5) |  16:25    10    10:28 (5)

 16 |  05:34 |  06:18 |  07:06 08:42 (1) |  07:55 |  07:48 09:56 (5) |  08:29 10:19 (5)
|  21:42 |  20:55 |  19:48     8    08:50 (1) |  18:41 |  16:45    33    10:29 (5) |  16:25     8    10:27 (5)

 17 |  05:35 |  06:19 |  07:08 08:38 (1) |  07:56 |  07:49 09:56 (5) |  08:30 10:21 (5)
|  21:41 |  20:53 |  19:46    14    08:52 (1) |  18:39 |  16:44    34    10:30 (5) |  16:26     6    10:27 (5)

 18 |  05:36 |  06:21 |  07:09 08:36 (1) |  07:58 |  07:51 09:56 (5) |  08:30 10:21 (5)
|  21:40 |  20:51 |  19:43    18    08:54 (1) |  18:37 |  16:43    34    10:30 (5) |  16:26     5    10:26 (5)

 19 |  05:38 |  06:23 |  07:11 08:34 (1) |  08:00 |  07:53 09:56 (5) |  08:31 10:24 (5)
|  21:39 |  20:49 |  19:41    21    08:55 (1) |  18:35 |  16:41    34    10:30 (5) |  16:26     1    10:25 (5)

 20 |  05:39 |  06:24 |  07:13 08:33 (1) |  08:01 |  07:54 09:56 (5) |  08:32
|  21:37 |  20:47 |  19:39    23    08:56 (1) |  18:33 |  16:40    34    10:30 (5) |  16:26

 21 |  05:40 |  06:26 |  07:14 08:32 (1) |  08:03 09:43 (4) |  07:56 09:57 (5) |  08:32
|  21:36 |  20:45 |  19:37    24    08:56 (1) |  18:31    10    09:53 (4) |  16:39    34    10:31 (5) |  16:27

 22 |  05:41 |  06:27 |  07:16 08:31 (1) |  08:05 09:40 (4) |  07:58 09:57 (5) |  08:33
|  21:35 |  20:43 |  19:34    26    08:57 (1) |  18:29    15    09:55 (4) |  16:38    34    10:31 (5) |  16:27

 23 |  05:43 |  06:29 |  07:17 08:31 (1) |  08:06 09:39 (4) |  07:59 09:58 (5) |  08:34
|  21:34 |  20:41 |  19:32    26    08:57 (1) |  18:27    18    09:57 (4) |  16:37    33    10:31 (5) |  16:28

 24 |  05:44 |  06:30 |  07:19 08:30 (1) |  08:08 09:37 (4) |  08:01 09:58 (5) |  08:34
|  21:33 |  20:39 |  19:30    26    08:56 (1) |  18:25    22    09:59 (4) |  16:36    33    10:31 (5) |  16:28

 25 |  05:45 |  06:32 |  07:20 08:30 (1) |  07:10 08:37 (4) |  08:02 09:58 (5) |  08:34
|  21:31 |  20:36 |  19:27    26    08:56 (1) |  17:23    23    09:00 (4) |  16:35    33    10:31 (5) |  16:29

 26 |  05:47 |  06:34 |  07:22 08:30 (1) |  07:11 08:36 (4) |  08:04 09:59 (5) |  08:35 10:27 (5)
|  21:30 |  20:34 |  19:25    25    08:55 (1) |  17:21    24    09:00 (4) |  16:34    32    10:31 (5) |  16:29     1    10:28 (5)

 27 |  05:48 |  06:35 |  07:24 08:30 (1) |  07:13 08:35 (4) |  08:05 09:59 (5) |  08:35 10:25 (5)
|  21:29 |  20:32 |  19:23    25    08:55 (1) |  17:19    25    09:00 (4) |  16:33    32    10:31 (5) |  16:30     5    10:30 (5)

 28 |  05:49 |  06:37 |  07:25 08:30 (1) |  07:15 08:35 (4) |  08:07 10:00 (5) |  08:35 10:26 (5)
|  21:27 |  20:30 |  19:21    23    08:53 (1) |  17:17    25    09:00 (4) |  16:32    31    10:31 (5) |  16:31     6    10:32 (5)

 29 |  05:51 |  06:38 |  07:27 08:31 (1) |  07:17 08:35 (4) |  08:08 10:00 (5) |  08:36 10:25 (5)
|  21:26 |  20:28 |  19:18    21    08:52 (1) |  17:15    26    09:01 (4) |  16:31    30    10:30 (5) |  16:32     9    10:34 (5)

 30 |  05:52 |  06:40 |  07:28 08:32 (1) |  07:18 08:35 (4) |  08:10 10:02 (5) |  08:36 10:25 (5)
|  21:24 |  20:26 |  19:16    19    08:51 (1) |  17:13    26    09:01 (4) |  16:30    29    10:31 (5) |  16:32    10    10:35 (5)

 31 |  05:54 |  06:41 |  |  07:20 08:35 (4) |  |  08:36 10:24 (5)
|  21:23 |  20:24 |  |  17:11    26    09:01 (4) |  |  16:33    12    10:36 (5)

Sonnenscheinstunden |    498 |    453 |    382 |    334 |    270 |    248
astr.max.mögl.Beschattung | | |   325 |   264 |   889 |   361
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Projekt:

13-127-GK-02
Beschreibung:

Schattenwurfgutachten für das geplante Repowering im Windpark Grevenbroich
Lizenzierter Anwender:

T&H I ngenieure GmbH 
Bremerhavener Heerstraße 10 
DE-28717 Bremen
+ 49 (0) 421 6989 9314
info@th-ingenieure.de
Berechnet:

27.05.2015 09:31/3.0.578

SHADOW - Kalender
Berechnung: GesamtbelastungSchattenrezeptor: B - IO 2
Voraussetzungen für Berechnung des Schattenwurfs
Referenzjahr für Kalender 2015
Die dargestellten Zeiten sind die astronomisch maximal mögliche Beschattungsdauer, berechnet unter folgenden Annahmen:
   Die Sonne scheint täglich von Sonnenauf- bis -untergang
   Die Rotorfläche steht immer senkrecht zur Sonneneinfallsrichtung 
   Die Windenergieanlage/n ist/ sind immer in Betrieb

Tabellen-Layout: Die Daten für jeden Tag sind in folgender Matrix wiedergegeben (Sommerzeit wie Bezugsjahr) :

Tag im Monat Sonnenaufgang    (SS:MM) Zeitpunkt (SS:MM) Schattenanfang (WEA mit erstem Schatten)
Sonnenuntergang (SS:MM) Minuten mit Schatten Zeitpunkt (SS:MM) Schattenende (WEA mit letztem Schatten)

| Januar | Februar | März | April | Mai | Juni | Juli | August | September| Oktober | November | Dezember
            

  1 |  08:36 10:58 (1) |  08:12 |  07:20 |  07:12 |  06:08 |  05:24 |  05:21 |  05:55 |  06:43 |  07:30 |  07:22 |  08:11 10:44 (1)
|  16:35    33    11:31 (1) |  17:20 |  18:10 |  20:02 |  20:52 |  21:36 |  21:51 |  21:21 |  20:21 |  19:14 |  17:09 |  16:30    34    11:18 (1)

  2 |  08:36 10:58 (1) |  08:10 |  07:18 |  07:09 |  06:07 |  05:23 |  05:21 |  05:57 |  06:44 |  07:32 |  07:23 |  08:13 10:44 (1)
|  16:36    33    11:31 (1) |  17:22 |  18:12 |  20:04 |  20:53 |  21:37 |  21:50 |  21:20 |  20:19 |  19:12 |  17:07 |  16:29    34    11:18 (1)

  3 |  08:36 10:58 (1) |  08:09 |  07:16 |  07:07 |  06:05 |  05:23 |  05:22 |  05:58 |  06:46 |  07:33 |  07:25 |  08:14 10:45 (1)
|  16:37    34    11:32 (1) |  17:24 |  18:14 |  20:06 |  20:55 |  21:38 |  21:50 |  21:18 |  20:17 |  19:09 |  17:06 |  16:28    34    11:19 (1)

  4 |  08:36 10:59 (1) |  08:07 |  07:14 |  07:05 |  06:03 |  05:22 |  05:23 |  06:00 |  06:48 |  07:35 |  07:27 |  08:15 10:45 (1)
|  16:38    33    11:32 (1) |  17:26 |  18:15 |  20:07 |  20:56 |  21:39 |  21:50 |  21:16 |  20:15 |  19:07 |  17:04 |  16:28    34    11:19 (1)

  5 |  08:35 11:00 (1) |  08:05 |  07:12 |  07:03 |  06:01 |  05:21 |  05:23 |  06:01 |  06:49 |  07:36 |  07:29 |  08:17 10:45 (1)
|  16:39    33    11:33 (1) |  17:27 |  18:17 |  20:09 |  20:58 |  21:40 |  21:49 |  21:15 |  20:13 |  19:05 |  17:02 |  16:27    34    11:19 (1)

  6 |  08:35 10:59 (1) |  08:04 |  07:10 |  07:01 |  05:59 |  05:21 |  05:24 |  06:03 |  06:51 |  07:38 |  07:30 |  08:18 10:46 (1)
|  16:40    34    11:33 (1) |  17:29 |  18:19 |  20:11 |  21:00 |  21:41 |  21:49 |  21:13 |  20:10 |  19:03 |  17:00 |  16:27    34    11:20 (1)

  7 |  08:35 11:00 (1) |  08:02 |  07:07 |  06:58 |  05:58 |  05:20 |  05:25 |  06:04 |  06:52 |  07:40 |  07:32 |  08:19 10:46 (1)
|  16:41    34    11:34 (1) |  17:31 |  18:21 |  20:12 |  21:01 |  21:42 |  21:48 |  21:11 |  20:08 |  19:00 |  16:59 |  16:26    34    11:20 (1)

  8 |  08:35 11:00 (1) |  08:01 |  07:05 |  06:56 |  05:56 |  05:19 |  05:26 |  06:06 |  06:54 |  07:41 |  07:34 |  08:21 10:46 (1)
|  16:42    34    11:34 (1) |  17:33 |  18:22 |  20:14 |  21:03 |  21:43 |  21:48 |  21:09 |  20:06 |  18:58 |  16:57 |  16:26    34    11:20 (1)

  9 |  08:34 11:01 (1) |  07:59 |  07:03 |  06:54 |  05:54 |  05:19 |  05:27 |  06:07 |  06:55 |  07:43 |  07:36 |  08:22 10:47 (1)
|  16:44    34    11:35 (1) |  17:35 |  18:24 |  20:16 |  21:04 |  21:44 |  21:47 |  21:08 |  20:04 |  18:56 |  16:56 |  16:26    34    11:21 (1)

 10 |  08:34 11:01 (1) |  07:57 |  07:01 |  06:52 |  05:52 |  05:18 |  05:28 |  06:09 |  06:57 |  07:45 |  07:37 |  08:23 10:48 (1)
|  16:45    34    11:35 (1) |  17:36 |  18:26 |  20:17 |  21:06 |  21:45 |  21:47 |  21:06 |  20:01 |  18:54 |  16:54 |  16:26    33    11:21 (1)

 11 |  08:33 11:01 (1) |  07:55 |  06:59 |  06:50 |  05:51 |  05:18 |  05:29 |  06:10 |  06:58 |  07:46 |  07:39 |  08:24 10:48 (1)
|  16:46    34    11:35 (1) |  17:38 |  18:27 |  20:19 |  21:07 |  21:45 |  21:46 |  21:04 |  19:59 |  18:52 |  16:52 |  16:25    33    11:21 (1)

 12 |  08:33 11:02 (1) |  07:54 |  06:57 |  06:47 |  05:49 |  05:18 |  05:30 |  06:12 |  07:00 |  07:48 |  07:41 |  08:25 10:49 (1)
|  16:48    34    11:36 (1) |  17:40 |  18:29 |  20:21 |  21:09 |  21:46 |  21:45 |  21:02 |  19:57 |  18:49 |  16:51 |  16:25    33    11:22 (1)

 13 |  08:32 11:03 (1) |  07:52 |  06:54 |  06:45 |  05:48 |  05:17 |  05:31 |  06:13 |  07:02 |  07:49 |  07:43 |  08:26 10:49 (1)
|  16:49    33    11:36 (1) |  17:42 |  18:31 |  20:22 |  21:10 |  21:47 |  21:44 |  21:00 |  19:55 |  18:47 |  16:49 |  16:25    33    11:22 (1)

 14 |  08:31 11:03 (1) |  07:50 |  06:52 |  06:43 |  05:46 |  05:17 |  05:32 |  06:15 |  07:03 |  07:51 |  07:44 |  08:27 10:50 (1)
|  16:51    33    11:36 (1) |  17:44 |  18:33 |  20:24 |  21:12 |  21:47 |  21:43 |  20:58 |  19:52 |  18:45 |  16:48 |  16:25    32    11:22 (1)

 15 |  08:31 11:03 (1) |  07:48 |  06:50 |  06:41 |  05:45 |  05:17 |  05:33 |  06:16 |  07:05 |  07:53 |  07:46 |  08:28 10:50 (1)
|  16:52    33    11:36 (1) |  17:45 |  18:34 |  20:25 |  21:13 |  21:48 |  21:43 |  20:57 |  19:50 |  18:43 |  16:47 |  16:25    33    11:23 (1)

 16 |  08:30 11:04 (1) |  07:46 |  06:48 |  06:39 |  05:43 |  05:17 |  05:34 |  06:18 |  07:06 |  07:54 |  07:48 10:51 (1) |  08:29 10:51 (1)
|  16:54    32    11:36 (1) |  17:47 |  18:36 |  20:27 |  21:15 |  21:49 |  21:42 |  20:55 |  19:48 |  18:41 |  16:45    10    11:01 (1) |  16:25    32    11:23 (1)

 17 |  08:29 11:05 (1) |  07:44 |  06:45 |  06:37 |  05:42 |  05:17 |  05:35 |  06:19 |  07:08 |  07:56 |  07:49 10:48 (1) |  08:30 10:42 (2)
|  16:55    32    11:37 (1) |  17:49 |  18:38 |  20:29 |  21:16 |  21:49 |  21:41 |  20:53 |  19:46 |  18:39 |  16:44    16    11:04 (1) |  16:25    36    11:24 (1)

 18 |  08:28 11:05 (1) |  07:42 |  06:43 |  06:35 |  05:40 |  05:17 |  05:36 |  06:21 |  07:09 |  07:58 |  07:51 10:47 (1) |  08:30 10:41 (2)
|  16:57    32    11:37 (1) |  17:51 |  18:39 |  20:30 |  21:18 |  21:49 |  21:40 |  20:51 |  19:43 |  18:37 |  16:43    20    11:07 (1) |  16:26    38    11:24 (1)

 19 |  08:27 11:06 (1) |  07:41 |  06:41 |  06:32 |  05:39 |  05:17 |  05:38 |  06:23 |  07:11 |  08:00 |  07:53 10:45 (1) |  08:31 10:41 (2)
|  16:58    31    11:37 (1) |  17:53 |  18:41 |  20:32 |  21:19 |  21:50 |  21:39 |  20:49 |  19:41 |  18:35 |  16:41    22    11:07 (1) |  16:26    39    11:24 (1)

 20 |  08:26 11:07 (1) |  07:39 |  06:39 |  06:30 |  05:37 |  05:17 |  05:39 |  06:24 |  07:13 |  08:01 |  07:54 10:45 (1) |  08:32 10:42 (2)
|  17:00    29    11:36 (1) |  17:54 |  18:43 |  20:34 |  21:21 |  21:50 |  21:37 |  20:47 |  19:39 |  18:33 |  16:40    24    11:09 (1) |  16:26    39    11:25 (1)

 21 |  08:25 11:08 (1) |  07:37 |  06:36 |  06:28 |  05:36 |  05:17 |  05:40 |  06:26 |  07:14 |  08:03 |  07:56 10:44 (1) |  08:32 10:41 (2)
|  17:01    28    11:36 (1) |  17:56 |  18:44 |  20:35 |  21:22 |  21:50 |  21:36 |  20:45 |  19:36 |  18:31 |  16:39    26    11:10 (1) |  16:27    40    11:25 (1)

 22 |  08:24 11:08 (1) |  07:35 |  06:34 |  06:26 |  05:35 |  05:17 |  05:41 |  06:27 |  07:16 |  08:05 |  07:58 10:44 (1) |  08:33 10:42 (2)
|  17:03    27    11:35 (1) |  17:58 |  18:46 |  20:37 |  21:24 |  21:51 |  21:35 |  20:43 |  19:34 |  18:28 |  16:38    28    11:12 (1) |  16:27    40    11:26 (1)

 23 |  08:23 11:09 (1) |  07:33 |  06:32 |  06:24 |  05:34 |  05:17 |  05:43 |  06:29 |  07:17 |  08:06 |  07:59 10:43 (1) |  08:34 10:42 (2)
|  17:05    26    11:35 (1) |  18:00 |  18:48 |  20:39 |  21:25 |  21:51 |  21:34 |  20:41 |  19:32 |  18:26 |  16:37    29    11:12 (1) |  16:28    40    11:26 (1)

 24 |  08:22 11:11 (1) |  07:31 |  06:30 |  06:22 |  05:32 |  05:17 |  05:44 |  06:30 |  07:19 |  08:08 |  08:01 10:43 (1) |  08:34 10:43 (2)
|  17:06    23    11:34 (1) |  18:02 |  18:49 |  20:40 |  21:26 |  21:51 |  21:33 |  20:39 |  19:30 |  18:24 |  16:36    30    11:13 (1) |  16:28    40    11:27 (1)

 25 |  08:21 11:13 (1) |  07:29 |  06:27 |  06:20 |  05:31 |  05:18 |  05:45 |  06:32 |  07:20 |  07:10 |  08:02 10:43 (1) |  08:34 10:44 (2)
|  17:08    21    11:34 (1) |  18:03 |  18:51 |  20:42 |  21:28 |  21:51 |  21:31 |  20:36 |  19:27 |  17:22 |  16:35    31    11:14 (1) |  16:29    39    11:27 (1)

 26 |  08:20 11:14 (1) |  07:27 |  06:25 |  06:18 |  05:30 |  05:18 |  05:47 |  06:33 |  07:22 |  07:11 |  08:04 10:43 (1) |  08:35 10:44 (2)
|  17:10    17    11:31 (1) |  18:05 |  18:53 |  20:43 |  21:29 |  21:51 |  21:30 |  20:34 |  19:25 |  17:21 |  16:34    32    11:15 (1) |  16:29    39    11:27 (1)

 27 |  08:18 11:17 (1) |  07:24 |  06:23 |  06:16 |  05:29 |  05:19 |  05:48 |  06:35 |  07:24 |  07:13 |  08:05 10:43 (1) |  08:35 10:45 (2)
|  17:12    13    11:30 (1) |  18:07 |  18:54 |  20:45 |  21:30 |  21:51 |  21:29 |  20:32 |  19:23 |  17:19 |  16:33    32    11:15 (1) |  16:30    38    11:28 (1)

 28 |  08:17 11:21 (1) |  07:22 |  06:21 |  06:14 |  05:28 |  05:19 |  05:49 |  06:37 |  07:25 |  07:15 |  08:07 10:43 (1) |  08:35 10:47 (2)
|  17:13     4    11:25 (1) |  18:09 |  18:56 |  20:47 |  21:31 |  21:51 |  21:27 |  20:30 |  19:21 |  17:17 |  16:32    33    11:16 (1) |  16:31    36    11:29 (1)

 29 |  08:16 |  |  07:18 |  06:12 |  05:27 |  05:19 |  05:51 |  06:38 |  07:27 |  07:17 |  08:08 10:43 (1) |  08:36 10:57 (1)
|  17:15 |  |  19:58 |  20:48 |  21:33 |  21:51 |  21:26 |  20:28 |  19:18 |  17:15 |  16:31    33    11:16 (1) |  16:32    32    11:29 (1)

 30 |  08:14 |  |  07:16 |  06:10 |  05:26 |  05:20 |  05:52 |  06:40 |  07:28 |  07:18 |  08:10 10:43 (1) |  08:36 10:57 (1)
|  17:17 |  |  19:59 |  20:50 |  21:34 |  21:51 |  21:24 |  20:26 |  19:16 |  17:13 |  16:30    34    11:17 (1) |  16:32    33    11:30 (1)

 31 |  08:13 |  |  07:14 |  |  05:25 |  |  05:54 |  06:41 |  |  07:20 |  |  08:36 10:58 (1)
|  17:19 |  |  20:01 |  |  21:35 |  |  21:23 |  20:24 |  |  17:11 |  |  16:33    32    11:30 (1)

Sonnenscheinstunden |    262 |    278 |    366 |    413 |    480 |    494 |    498 |    453 |    382 |    334 |    270 |    248
astr.max.mögl.Beschattung |   818 | | | | | | | | | |   400 |  1096
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Projekt:

13-127-GK-02
Beschreibung:

Schattenwurfgutachten für das geplante Repowering im Windpark Grevenbroich
Lizenzierter Anwender:

T&H I ngenieure GmbH 
Bremerhavener Heerstraße 10 
DE-28717 Bremen
+ 49 (0) 421 6989 9314
info@th-ingenieure.de
Berechnet:

27.05.2015 09:31/3.0.578

SHADOW - Kalender
Berechnung: GesamtbelastungSchattenrezeptor: C - IO 3
Voraussetzungen für Berechnung des Schattenwurfs
Referenzjahr für Kalender 2015
Die dargestellten Zeiten sind die astronomisch maximal mögliche Beschattungsdauer, berechnet unter folgenden Annahmen:
   Die Sonne scheint täglich von Sonnenauf- bis -untergang
   Die Rotorfläche steht immer senkrecht zur Sonneneinfallsrichtung 
   Die Windenergieanlage/n ist/ sind immer in Betrieb

Tabellen-Layout: Die Daten für jeden Tag sind in folgender Matrix wiedergegeben (Sommerzeit wie Bezugsjahr) :

Tag im Monat Sonnenaufgang    (SS:MM) Zeitpunkt (SS:MM) Schattenanfang (WEA mit erstem Schatten)
Sonnenuntergang (SS:MM) Minuten mit Schatten Zeitpunkt (SS:MM) Schattenende (WEA mit letztem Schatten)

| Januar | Februar | März | April | Mai | Juni
      

  1 |  08:36 |  08:11 |  07:20 |  07:12 |  06:08 |  05:24 19:35 (3)
|  16:35 |  17:20 |  18:10 |  20:02 |  20:51 |  21:36    34    20:09 (3)

  2 |  08:36 |  08:10 |  07:18 |  07:09 |  06:07 |  05:23 19:35 (3)
|  16:36 |  17:22 |  18:12 |  20:04 |  20:53 |  21:37    34    20:09 (3)

  3 |  08:36 |  08:08 |  07:16 |  07:07 |  06:05 |  05:23 19:36 (3)
|  16:37 |  17:24 |  18:14 |  20:06 |  20:55 |  21:38    33    20:09 (3)

  4 |  08:36 |  08:07 |  07:14 |  07:05 |  06:03 |  05:22 19:36 (3)
|  16:38 |  17:26 |  18:15 |  20:07 |  20:56 |  21:39    33    20:09 (3)

  5 |  08:35 |  08:05 |  07:12 |  07:03 |  06:01 |  05:21 19:35 (3)
|  16:39 |  17:27 |  18:17 |  20:09 |  20:58 |  21:40    34    20:09 (3)

  6 |  08:35 |  08:04 |  07:10 |  07:00 |  05:59 |  05:21 19:36 (3)
|  16:40 |  17:29 |  18:19 |  20:11 |  20:59 |  21:41    33    20:09 (3)

  7 |  08:35 |  08:02 |  07:07 |  06:58 |  05:58 |  05:20 19:36 (3)
|  16:41 |  17:31 |  18:21 |  20:12 |  21:01 |  21:42    33    20:09 (3)

  8 |  08:34 |  08:00 |  07:05 |  06:56 |  05:56 |  05:19 19:37 (3)
|  16:42 |  17:33 |  18:22 |  20:14 |  21:03 |  21:43    32    20:09 (3)

  9 |  08:34 |  07:59 |  07:03 |  06:54 |  05:54 19:48 (3) |  05:19 19:38 (3)
|  16:44 |  17:35 |  18:24 |  20:16 |  21:04     5    19:53 (3) |  21:44    32    20:10 (3)

 10 |  08:34 |  07:57 |  07:01 |  06:52 |  05:52 19:43 (3) |  05:18 19:37 (3)
|  16:45 |  17:36 |  18:26 |  20:17 |  21:06    14    19:57 (3) |  21:44    32    20:09 (3)

 11 |  08:33 |  07:55 |  06:59 |  06:50 |  05:51 19:41 (3) |  05:18 19:38 (3)
|  16:46 |  17:38 |  18:27 |  20:19 |  21:07    18    19:59 (3) |  21:45    31    20:09 (3)

 12 |  08:32 |  07:54 |  06:56 |  06:47 |  05:49 19:39 (3) |  05:18 19:39 (3)
|  16:48 |  17:40 |  18:29 |  20:20 |  21:09    21    20:00 (3) |  21:46    31    20:10 (3)

 13 |  08:32 |  07:52 |  06:54 |  06:45 |  05:48 19:39 (3) |  05:17 19:38 (3)
|  16:49 |  17:42 |  18:31 |  20:22 |  21:10    23    20:02 (3) |  21:47    31    20:09 (3)

 14 |  08:31 |  07:50 |  06:52 |  06:43 |  05:46 19:37 (3) |  05:17 19:39 (3)
|  16:51 |  17:44 |  18:32 |  20:24 |  21:12    26    20:03 (3) |  21:47    30    20:09 (3)

 15 |  08:30 |  07:48 |  06:50 |  06:41 |  05:45 19:36 (3) |  05:17 19:39 (3)
|  16:52 |  17:45 |  18:34 |  20:25 |  21:13    28    20:04 (3) |  21:48    30    20:09 (3)

 16 |  08:30 |  07:46 |  06:48 |  06:39 |  05:43 19:35 (3) |  05:17 19:40 (3)
|  16:54 |  17:47 |  18:36 |  20:27 |  21:15    29    20:04 (3) |  21:48    29    20:09 (3)

 17 |  08:29 |  07:44 |  06:45 |  06:37 19:38 (7) |  05:42 19:35 (3) |  05:17 19:40 (3)
|  16:55 |  17:49 |  18:38 |  20:29     4    19:42 (7) |  21:16    30    20:05 (3) |  21:49    30    20:10 (3)

 18 |  08:28 |  07:42 |  06:43 |  06:35 19:35 (7) |  05:40 19:35 (3) |  05:17 19:40 (3)
|  16:57 |  17:51 |  18:39 |  20:30    10    19:45 (7) |  21:18    31    20:06 (3) |  21:49    30    20:10 (3)

 19 |  08:27 |  07:40 |  06:41 |  06:32 19:33 (7) |  05:39 19:34 (3) |  05:17 19:41 (3)
|  16:58 |  17:53 |  18:41 |  20:32    13    19:46 (7) |  21:19    33    20:07 (3) |  21:50    29    20:10 (3)

 20 |  08:26 |  07:39 |  06:39 |  06:30 19:32 (7) |  05:37 19:33 (3) |  05:17 19:41 (3)
|  17:00 |  17:54 |  18:43 |  20:34    15    19:47 (7) |  21:21    33    20:06 (3) |  21:50    29    20:10 (3)

 21 |  08:25 |  07:37 |  06:36 |  06:28 19:31 (7) |  05:36 19:33 (3) |  05:17 19:41 (3)
|  17:01 |  17:56 |  18:44 |  20:35    16    19:47 (7) |  21:22    34    20:07 (3) |  21:50    29    20:10 (3)

 22 |  08:24 |  07:35 |  06:34 |  06:26 19:31 (7) |  05:35 19:33 (3) |  05:17 19:42 (3)
|  17:03 |  17:58 |  18:46 |  20:37    17    19:48 (7) |  21:23    34    20:07 (3) |  21:51    29    20:11 (3)

 23 |  08:23 |  07:33 |  06:32 |  06:24 19:30 (7) |  05:34 19:33 (3) |  05:17 19:42 (3)
|  17:05 |  18:00 |  18:48 |  20:38    17    19:47 (7) |  21:25    35    20:08 (3) |  21:51    29    20:11 (3)

 24 |  08:22 |  07:31 |  06:30 |  06:22 19:30 (7) |  05:32 19:33 (3) |  05:18 19:42 (3)
|  17:06 |  18:01 |  18:49 |  20:40    17    19:47 (7) |  21:26    35    20:08 (3) |  21:51    29    20:11 (3)

 25 |  08:21 |  07:29 |  06:27 |  06:20 19:30 (7) |  05:31 19:33 (3) |  05:18 19:43 (3)
|  17:08 |  18:03 |  18:51 |  20:42    16    19:46 (7) |  21:27    35    20:08 (3) |  21:51    29    20:12 (3)

 26 |  08:19 |  07:26 |  06:25 |  06:18 19:31 (7) |  05:30 19:33 (3) |  05:18 19:42 (3)
|  17:10 |  18:05 |  18:53 |  20:43    14    19:45 (7) |  21:29    35    20:08 (3) |  21:51    30    20:12 (3)

 27 |  08:18 |  07:24 |  06:23 |  06:16 19:31 (7) |  05:29 19:33 (3) |  05:19 19:42 (3)
|  17:12 |  18:07 |  18:54 |  20:45    13    19:44 (7) |  21:30    35    20:08 (3) |  21:51    30    20:12 (3)

 28 |  08:17 |  07:22 |  06:21 |  06:14 19:33 (7) |  05:28 19:33 (3) |  05:19 19:43 (3)
|  17:13 |  18:08 |  18:56 |  20:47     9    19:42 (7) |  21:31    35    20:08 (3) |  21:51    29    20:12 (3)

 29 |  08:16 |  |  07:18 |  06:12 19:36 (7) |  05:27 19:34 (3) |  05:19 19:42 (3)
|  17:15 |  |  19:57 |  20:48     4    19:40 (7) |  21:32    34    20:08 (3) |  21:51    30    20:12 (3)

 30 |  08:14 |  |  07:16 |  06:10 |  05:26 19:34 (3) |  05:20 19:43 (3)
|  17:17 |  |  19:59 |  20:50 |  21:34    34    20:08 (3) |  21:51    30    20:13 (3)

 31 |  08:13 |  |  07:14 |  |  05:25 19:35 (3) |  
|  17:19 |  |  20:01 |  |  21:35    34    20:09 (3) |  

Sonnenscheinstunden |    262 |    278 |    366 |    413 |    480 |    494
astr.max.mögl.Beschattung | | | |   165 |   671 |   924
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Projekt:

13-127-GK-02
Beschreibung:

Schattenwurfgutachten für das geplante Repowering im Windpark Grevenbroich
Lizenzierter Anwender:

T&H I ngenieure GmbH 
Bremerhavener Heerstraße 10 
DE-28717 Bremen
+ 49 (0) 421 6989 9314
info@th-ingenieure.de
Berechnet:

27.05.2015 09:31/3.0.578

SHADOW - Kalender
Berechnung: GesamtbelastungSchattenrezeptor: C - IO 3
Voraussetzungen für Berechnung des Schattenwurfs
Referenzjahr für Kalender 2015
Die dargestellten Zeiten sind die astronomisch maximal mögliche Beschattungsdauer, berechnet unter folgenden Annahmen:
   Die Sonne scheint täglich von Sonnenauf- bis -untergang
   Die Rotorfläche steht immer senkrecht zur Sonneneinfallsrichtung 
   Die Windenergieanlage/n ist/ sind immer in Betrieb

Tabellen-Layout: Die Daten für jeden Tag sind in folgender Matrix wiedergegeben (Sommerzeit wie Bezugsjahr) :

Tag im Monat Sonnenaufgang    (SS:MM) Zeitpunkt (SS:MM) Schattenanfang (WEA mit erstem Schatten)
Sonnenuntergang (SS:MM) Minuten mit Schatten Zeitpunkt (SS:MM) Schattenende (WEA mit letztem Schatten)

| Juli | August | September| Oktober | November| Dezember
      

  1 |  05:21 19:42 (3) |  05:55 19:49 (3) |  06:43 |  07:30 |  07:22 |  08:11
|  21:51    31    20:13 (3) |  21:21    23    20:12 (3) |  20:21 |  19:14 |  17:09 |  16:30

  2 |  05:21 19:43 (3) |  05:57 19:49 (3) |  06:44 |  07:32 |  07:23 |  08:13
|  21:50    31    20:14 (3) |  21:19    22    20:11 (3) |  20:19 |  19:11 |  17:07 |  16:29

  3 |  05:22 19:43 (3) |  05:58 19:51 (3) |  06:46 |  07:33 |  07:25 |  08:14
|  21:50    31    20:14 (3) |  21:18    19    20:10 (3) |  20:17 |  19:09 |  17:06 |  16:28

  4 |  05:23 19:42 (3) |  06:00 19:53 (3) |  06:48 |  07:35 |  07:27 |  08:15
|  21:50    32    20:14 (3) |  21:16    14    20:07 (3) |  20:15 |  19:07 |  17:04 |  16:28

  5 |  05:23 19:43 (3) |  06:01 19:57 (3) |  06:49 |  07:36 |  07:29 |  08:17
|  21:49    31    20:14 (3) |  21:15     7    20:04 (3) |  20:13 |  19:05 |  17:02 |  16:27

  6 |  05:24 19:43 (3) |  06:03 |  06:51 |  07:38 |  07:30 |  08:18
|  21:49    32    20:15 (3) |  21:13 |  20:10 |  19:03 |  17:00 |  16:27

  7 |  05:25 19:43 (3) |  06:04 |  06:52 |  07:40 |  07:32 |  08:19
|  21:48    33    20:16 (3) |  21:11 |  20:08 |  19:00 |  16:59 |  16:26

  8 |  05:26 19:42 (3) |  06:06 |  06:54 |  07:41 |  07:34 |  08:20
|  21:48    33    20:15 (3) |  21:09 |  20:06 |  18:58 |  16:57 |  16:26

  9 |  05:27 19:42 (3) |  06:07 |  06:55 |  07:43 |  07:36 |  08:22
|  21:47    34    20:16 (3) |  21:08 |  20:04 |  18:56 |  16:56 |  16:26

 10 |  05:28 19:42 (3) |  06:09 |  06:57 |  07:44 |  07:37 |  08:23
|  21:46    34    20:16 (3) |  21:06 |  20:01 |  18:54 |  16:54 |  16:26

 11 |  05:29 19:42 (3) |  06:10 |  06:58 |  07:46 |  07:39 |  08:24
|  21:46    34    20:16 (3) |  21:04 |  19:59 |  18:52 |  16:52 |  16:25

 12 |  05:30 19:43 (3) |  06:12 |  07:00 |  07:48 |  07:41 |  08:25
|  21:45    34    20:17 (3) |  21:02 |  19:57 |  18:49 |  16:51 |  16:25

 13 |  05:31 19:43 (3) |  06:13 |  07:02 |  07:49 |  07:42 |  08:26
|  21:44    34    20:17 (3) |  21:00 |  19:55 |  18:47 |  16:49 |  16:25

 14 |  05:32 19:43 (3) |  06:15 |  07:03 |  07:51 |  07:44 |  08:27
|  21:43    34    20:17 (3) |  20:58 |  19:52 |  18:45 |  16:48 |  16:25

 15 |  05:33 19:42 (3) |  06:16 19:45 (7) |  07:05 |  07:53 |  07:46 |  08:28
|  21:42    35    20:17 (3) |  20:56     1    19:46 (7) |  19:50 |  18:43 |  16:47 |  16:25

 16 |  05:34 19:42 (3) |  06:18 19:40 (7) |  07:06 |  07:54 |  07:48 |  08:29
|  21:41    35    20:17 (3) |  20:55     9    19:49 (7) |  19:48 |  18:41 |  16:45 |  16:25

 17 |  05:35 19:42 (3) |  06:19 19:39 (7) |  07:08 |  07:56 |  07:49 |  08:29
|  21:40    35    20:17 (3) |  20:53    12    19:51 (7) |  19:46 |  18:39 |  16:44 |  16:25

 18 |  05:36 19:42 (3) |  06:21 19:37 (7) |  07:09 |  07:58 |  07:51 |  08:30
|  21:39    35    20:17 (3) |  20:51    15    19:52 (7) |  19:43 |  18:37 |  16:43 |  16:26

 19 |  05:38 19:43 (3) |  06:23 19:37 (7) |  07:11 |  07:59 |  07:53 |  08:31
|  21:38    35    20:18 (3) |  20:49    16    19:53 (7) |  19:41 |  18:35 |  16:41 |  16:26

 20 |  05:39 19:43 (3) |  06:24 19:36 (7) |  07:13 |  08:01 |  07:54 |  08:32
|  21:37    35    20:18 (3) |  20:47    16    19:52 (7) |  19:39 |  18:33 |  16:40 |  16:26

 21 |  05:40 19:43 (3) |  06:26 19:36 (7) |  07:14 |  08:03 |  07:56 |  08:32
|  21:36    35    20:18 (3) |  20:45    17    19:53 (7) |  19:36 |  18:30 |  16:39 |  16:27

 22 |  05:41 19:43 (3) |  06:27 19:35 (7) |  07:16 |  08:04 |  07:57 |  08:33
|  21:35    35    20:18 (3) |  20:43    17    19:52 (7) |  19:34 |  18:28 |  16:38 |  16:27

 23 |  05:43 19:43 (3) |  06:29 19:35 (7) |  07:17 |  08:06 |  07:59 |  08:33
|  21:34    34    20:17 (3) |  20:40    17    19:52 (7) |  19:32 |  18:26 |  16:37 |  16:28

 24 |  05:44 19:44 (3) |  06:30 19:35 (7) |  07:19 |  08:08 |  08:01 |  08:34
|  21:32    34    20:18 (3) |  20:38    16    19:51 (7) |  19:30 |  18:24 |  16:36 |  16:28

 25 |  05:45 19:44 (3) |  06:32 19:36 (7) |  07:20 |  07:10 |  08:02 |  08:34
|  21:31    33    20:17 (3) |  20:36    14    19:50 (7) |  19:27 |  17:22 |  16:35 |  16:29

 26 |  05:47 19:44 (3) |  06:33 19:37 (7) |  07:22 |  07:11 |  08:04 |  08:35
|  21:30    33    20:17 (3) |  20:34    11    19:48 (7) |  19:25 |  17:21 |  16:34 |  16:29

 27 |  05:48 19:45 (3) |  06:35 19:39 (7) |  07:24 |  07:13 |  08:05 |  08:35
|  21:28    31    20:16 (3) |  20:32     7    19:46 (7) |  19:23 |  17:19 |  16:33 |  16:30

 28 |  05:49 19:46 (3) |  06:37 |  07:25 |  07:15 |  08:07 |  08:35
|  21:27    30    20:16 (3) |  20:30 |  19:21 |  17:17 |  16:32 |  16:31

 29 |  05:51 19:46 (3) |  06:38 |  07:27 |  07:16 |  08:08 |  08:35
|  21:26    29    20:15 (3) |  20:28 |  19:18 |  17:15 |  16:31 |  16:32

 30 |  05:52 19:46 (3) |  06:40 |  07:28 |  07:18 |  08:10 |  08:36
|  21:24    28    20:14 (3) |  20:26 |  19:16 |  17:13 |  16:30 |  16:32

 31 |  05:54 19:48 (3) |  06:41 |  |  07:20 |  |  08:36
|  21:23    26    20:14 (3) |  20:24 |  |  17:11 |  |  16:33

Sonnenscheinstunden |    498 |    452 |    382 |    334 |    270 |    248
astr.max.mögl.Beschattung |  1016 |   253 | | | |
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Projekt:

13-127-GK-02
Beschreibung:

Schattenwurfgutachten für das geplante Repowering im Windpark Grevenbroich
Lizenzierter Anwender:

T&H I ngenieure GmbH 
Bremerhavener Heerstraße 10 
DE-28717 Bremen
+ 49 (0) 421 6989 9314
info@th-ingenieure.de
Berechnet:

27.05.2015 09:31/3.0.578

SHADOW - Kalender
Berechnung: GesamtbelastungSchattenrezeptor: D - IO 4
Voraussetzungen für Berechnung des Schattenwurfs
Referenzjahr für Kalender 2015
Die dargestellten Zeiten sind die astronomisch maximal mögliche Beschattungsdauer, berechnet unter folgenden Annahmen:
   Die Sonne scheint täglich von Sonnenauf- bis -untergang
   Die Rotorfläche steht immer senkrecht zur Sonneneinfallsrichtung 
   Die Windenergieanlage/n ist/ sind immer in Betrieb

Tabellen-Layout: Die Daten für jeden Tag sind in folgender Matrix wiedergegeben (Sommerzeit wie Bezugsjahr) :

Tag im Monat Sonnenaufgang    (SS:MM) Zeitpunkt (SS:MM) Schattenanfang (WEA mit erstem Schatten)
Sonnenuntergang (SS:MM) Minuten mit Schatten Zeitpunkt (SS:MM) Schattenende (WEA mit letztem Schatten)

| Januar | Februar | März | April | Mai | Juni | Juli | August | September| Oktober | November| Dezember
            

  1 |  08:36 |  08:11 |  07:20 |  07:12 |  06:09 |  05:24 |  05:21 |  05:55 |  06:43 |  07:30 |  07:22 |  08:11
|  16:35 |  17:20 |  18:10 |  20:02 |  20:51 |  21:36 |  21:50 |  21:21 |  20:21 |  19:14 |  17:09 |  16:30

  2 |  08:36 |  08:10 |  07:18 |  07:09 |  06:07 |  05:23 |  05:21 |  05:57 |  06:44 |  07:32 |  07:23 |  08:13
|  16:36 |  17:22 |  18:12 |  20:04 |  20:53 |  21:37 |  21:50 |  21:19 |  20:19 |  19:12 |  17:07 |  16:29

  3 |  08:36 |  08:08 |  07:16 |  07:07 |  06:05 |  05:23 |  05:22 |  05:58 |  06:46 |  07:33 |  07:25 |  08:14
|  16:37 |  17:24 |  18:14 |  20:06 |  20:55 |  21:38 |  21:50 |  21:18 |  20:17 |  19:09 |  17:06 |  16:28

  4 |  08:35 |  08:07 |  07:14 |  07:05 |  06:03 |  05:22 |  05:23 |  06:00 |  06:48 |  07:35 |  07:27 |  08:15
|  16:38 |  17:26 |  18:15 |  20:07 |  20:56 |  21:39 |  21:50 |  21:16 |  20:15 |  19:07 |  17:04 |  16:28

  5 |  08:35 |  08:05 |  07:12 |  07:03 |  06:01 |  05:21 |  05:23 |  06:01 |  06:49 |  07:36 |  07:29 |  08:17
|  16:39 |  17:27 |  18:17 |  20:09 |  20:58 |  21:40 |  21:49 |  21:15 |  20:13 |  19:05 |  17:02 |  16:27

  6 |  08:35 |  08:04 |  07:10 |  07:01 |  05:59 |  05:21 |  05:24 |  06:03 |  06:51 |  07:38 |  07:30 |  08:18
|  16:40 |  17:29 |  18:19 |  20:11 |  20:59 |  21:41 |  21:49 |  21:13 |  20:10 |  19:03 |  17:00 |  16:27

  7 |  08:35 |  08:02 |  07:07 |  06:58 |  05:58 |  05:20 |  05:25 |  06:04 |  06:52 |  07:40 |  07:32 |  08:19
|  16:41 |  17:31 |  18:21 |  20:12 |  21:01 |  21:42 |  21:48 |  21:11 |  20:08 |  19:00 |  16:59 |  16:27

  8 |  08:34 |  08:00 |  07:05 |  06:56 |  05:56 |  05:19 |  05:26 |  06:06 |  06:54 |  07:41 |  07:34 |  08:20
|  16:42 |  17:33 |  18:22 |  20:14 |  21:03 |  21:43 |  21:48 |  21:09 |  20:06 |  18:58 |  16:57 |  16:26

  9 |  08:34 |  07:59 |  07:03 |  06:54 |  05:54 |  05:19 |  05:27 |  06:07 |  06:55 |  07:43 |  07:36 |  08:22
|  16:44 |  17:35 |  18:24 |  20:16 |  21:04 |  21:44 |  21:47 |  21:08 |  20:04 |  18:56 |  16:56 |  16:26

 10 |  08:33 |  07:57 |  07:01 |  06:52 |  05:53 |  05:19 |  05:28 |  06:09 |  06:57 |  07:44 |  07:37 |  08:23
|  16:45 |  17:36 |  18:26 |  20:17 |  21:06 |  21:44 |  21:46 |  21:06 |  20:01 |  18:54 |  16:54 |  16:26

 11 |  08:33 |  07:55 |  06:59 |  06:50 |  05:51 |  05:18 |  05:29 |  06:10 |  06:58 |  07:46 |  07:39 |  08:24
|  16:46 |  17:38 |  18:27 |  20:19 |  21:07 |  21:45 |  21:46 |  21:04 |  19:59 |  18:52 |  16:52 |  16:25

 12 |  08:32 |  07:53 |  06:56 |  06:47 |  05:49 |  05:18 |  05:30 |  06:12 |  07:00 |  07:48 |  07:41 |  08:25
|  16:48 |  17:40 |  18:29 |  20:20 |  21:09 |  21:46 |  21:45 |  21:02 |  19:57 |  18:49 |  16:51 |  16:25

 13 |  08:32 |  07:52 |  06:54 |  06:45 |  05:48 |  05:18 |  05:31 |  06:13 |  07:02 |  07:49 |  07:42 |  08:26
|  16:49 |  17:42 |  18:31 |  20:22 |  21:10 |  21:47 |  21:44 |  21:00 |  19:55 |  18:47 |  16:49 |  16:25

 14 |  08:31 |  07:50 |  06:52 |  06:43 |  05:46 |  05:17 |  05:32 |  06:15 |  07:03 |  07:51 |  07:44 |  08:27
|  16:51 |  17:44 |  18:33 |  20:24 |  21:12 |  21:47 |  21:43 |  20:58 |  19:52 |  18:45 |  16:48 |  16:25

 15 |  08:30 |  07:48 |  06:50 |  06:41 |  05:45 |  05:17 |  05:33 |  06:16 |  07:05 |  07:53 |  07:46 |  08:28
|  16:52 |  17:45 |  18:34 |  20:25 |  21:13 |  21:48 |  21:42 |  20:56 |  19:50 |  18:43 |  16:47 |  16:25

 16 |  08:30 |  07:46 |  06:48 |  06:39 |  05:43 |  05:17 |  05:34 |  06:18 |  07:06 |  07:54 |  07:48 |  08:29
|  16:54 |  17:47 |  18:36 |  20:27 |  21:15 |  21:48 |  21:41 |  20:55 |  19:48 |  18:41 |  16:45 |  16:25

 17 |  08:29 |  07:44 |  06:45 |  06:37 |  05:42 |  05:17 |  05:35 |  06:19 |  07:08 |  07:56 |  07:49 |  08:29
|  16:55 |  17:49 |  18:38 |  20:29 |  21:16 |  21:49 |  21:40 |  20:53 |  19:46 |  18:39 |  16:44 |  16:26

 18 |  08:28 |  07:42 |  06:43 |  06:35 |  05:40 |  05:17 |  05:36 |  06:21 |  07:09 |  07:58 |  07:51 |  08:30
|  16:57 |  17:51 |  18:39 |  20:30 |  21:18 |  21:49 |  21:39 |  20:51 |  19:43 |  18:37 |  16:43 |  16:26

 19 |  08:27 |  07:40 |  06:41 |  06:32 |  05:39 |  05:17 |  05:38 |  06:23 |  07:11 |  07:59 |  07:53 |  08:31
|  16:58 |  17:53 |  18:41 |  20:32 |  21:19 |  21:50 |  21:38 |  20:49 |  19:41 |  18:35 |  16:41 |  16:26

 20 |  08:26 |  07:39 |  06:39 |  06:30 |  05:37 |  05:17 |  05:39 |  06:24 |  07:13 |  08:01 |  07:54 |  08:32
|  17:00 |  17:54 |  18:43 |  20:34 |  21:21 |  21:50 |  21:37 |  20:47 |  19:39 |  18:33 |  16:40 |  16:26

 21 |  08:25 |  07:37 |  06:36 |  06:28 |  05:36 |  05:17 |  05:40 |  06:26 |  07:14 |  08:03 |  07:56 |  08:32
|  17:02 |  17:56 |  18:44 |  20:35 |  21:22 |  21:50 |  21:36 |  20:45 |  19:36 |  18:31 |  16:39 |  16:27

 22 |  08:24 |  07:35 |  06:34 |  06:26 |  05:35 |  05:17 |  05:41 |  06:27 |  07:16 |  08:04 |  07:57 |  08:33
|  17:03 |  17:58 |  18:46 |  20:37 |  21:23 |  21:51 |  21:35 |  20:43 |  19:34 |  18:28 |  16:38 |  16:27

 23 |  08:23 |  07:33 |  06:32 |  06:24 |  05:34 |  05:17 |  05:43 |  06:29 |  07:17 |  08:06 |  07:59 |  08:33
|  17:05 |  18:00 |  18:48 |  20:38 |  21:25 |  21:51 |  21:34 |  20:40 |  19:32 |  18:26 |  16:37 |  16:28

 24 |  08:22 |  07:31 |  06:30 |  06:22 |  05:32 |  05:18 |  05:44 |  06:30 |  07:19 |  08:08 |  08:01 |  08:34
|  17:07 |  18:01 |  18:49 |  20:40 |  21:26 |  21:51 |  21:32 |  20:38 |  19:30 |  18:24 |  16:36 |  16:28

 25 |  08:21 |  07:29 |  06:27 |  06:20 |  05:31 |  05:18 |  05:45 |  06:32 |  07:20 |  07:10 |  08:02 |  08:34
|  17:08 |  18:03 |  18:51 |  20:42 |  21:27 |  21:51 |  21:31 |  20:36 |  19:27 |  17:22 |  16:35 |  16:29

 26 |  08:19 |  07:26 |  06:25 |  06:18 |  05:30 |  05:18 |  05:47 |  06:33 |  07:22 |  07:11 |  08:04 |  08:35
|  17:10 |  18:05 |  18:53 |  20:43 |  21:29 |  21:51 |  21:30 |  20:34 |  19:25 |  17:21 |  16:34 |  16:29

 27 |  08:18 |  07:24 |  06:23 |  06:16 |  05:29 |  05:19 |  05:48 |  06:35 |  07:24 |  07:13 |  08:05 |  08:35
|  17:12 |  18:07 |  18:54 |  20:45 |  21:30 |  21:51 |  21:28 |  20:32 |  19:23 |  17:19 |  16:33 |  16:30

 28 |  08:17 |  07:22 |  06:21 |  06:14 |  05:28 |  05:19 |  05:49 |  06:37 |  07:25 |  07:15 |  08:07 |  08:35
|  17:13 |  18:09 |  18:56 |  20:47 |  21:31 |  21:51 |  21:27 |  20:30 |  19:21 |  17:17 |  16:32 |  16:31

 29 |  08:16 |  |  07:18 |  06:12 |  05:27 |  05:20 |  05:51 |  06:38 |  07:27 |  07:16 |  08:08 |  08:35
|  17:15 |  |  19:57 |  20:48 |  21:32 |  21:51 |  21:26 |  20:28 |  19:18 |  17:15 |  16:31 |  16:32

 30 |  08:14 |  |  07:16 |  06:10 |  05:26 |  05:20 |  05:52 |  06:40 |  07:28 |  07:18 |  08:10 |  08:36
|  17:17 |  |  19:59 |  20:50 |  21:34 |  21:51 |  21:24 |  20:26 |  19:16 |  17:13 |  16:30 |  16:32

 31 |  08:13 |  |  07:14 |  |  05:25 |  |  05:54 |  06:41 |  |  07:20 |  |  08:36
|  17:19 |  |  20:01 |  |  21:35 |  |  21:23 |  20:24 |  |  17:11 |  |  16:33

Sonnenscheinstunden |    262 |    278 |    366 |    413 |    480 |    494 |    498 |    452 |    382 |    334 |    271 |    248
astr.max.mögl.Beschattung | | | | | | | | | | | |
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Projekt:

13-127-GK-02
Beschreibung:

Schattenwurfgutachten für das geplante Repowering im Windpark Grevenbroich
Lizenzierter Anwender:

T&H I ngenieure GmbH 
Bremerhavener Heerstraße 10 
DE-28717 Bremen
+ 49 (0) 421 6989 9314
info@th-ingenieure.de
Berechnet:

27.05.2015 09:31/3.0.578

SHADOW - Kalender
Berechnung: GesamtbelastungSchattenrezeptor: E - IO 5
Voraussetzungen für Berechnung des Schattenwurfs
Referenzjahr für Kalender 2015
Die dargestellten Zeiten sind die astronomisch maximal mögliche Beschattungsdauer, berechnet unter folgenden Annahmen:
   Die Sonne scheint täglich von Sonnenauf- bis -untergang
   Die Rotorfläche steht immer senkrecht zur Sonneneinfallsrichtung 
   Die Windenergieanlage/n ist/ sind immer in Betrieb

Tabellen-Layout: Die Daten für jeden Tag sind in folgender Matrix wiedergegeben (Sommerzeit wie Bezugsjahr) :

Tag im Monat Sonnenaufgang    (SS:MM) Zeitpunkt (SS:MM) Schattenanfang (WEA mit erstem Schatten)
Sonnenuntergang (SS:MM) Minuten mit Schatten Zeitpunkt (SS:MM) Schattenende (WEA mit letztem Schatten)

| Januar | Februar | März | April | Mai | Juni
      

  1 |  08:36 |  08:12 |  07:20 07:57 (3) |  07:12 07:54 (2) |  06:09 07:00 (1) |  05:24
|  16:35 |  17:20 |  18:10    12    08:09 (3) |  20:03    56    08:50 (5) |  20:52    18    07:18 (1) |  21:36

  2 |  08:36 |  08:10 |  07:18 07:55 (3) |  07:10 07:53 (2) |  06:07 07:01 (1) |  05:23
|  16:36 |  17:22 |  18:12    15    08:10 (3) |  20:04    56    08:49 (5) |  20:53    16    07:17 (1) |  21:37

  3 |  08:36 |  08:09 |  07:16 07:54 (3) |  07:07 07:54 (2) |  06:05 07:02 (1) |  05:23
|  16:37 |  17:24 |  18:14    17    08:11 (3) |  20:06    55    08:49 (5) |  20:55    15    07:17 (1) |  21:38

  4 |  08:36 |  08:07 |  07:14 07:54 (3) |  07:05 07:55 (2) |  06:03 07:03 (1) |  05:22
|  16:38 |  17:26 |  18:16    18    08:12 (3) |  20:07    54    08:49 (5) |  20:56    12    07:15 (1) |  21:39

  5 |  08:35 |  08:05 |  07:12 07:52 (3) |  07:03 07:57 (4) |  06:01 07:04 (1) |  05:21
|  16:39 |  17:28 |  18:17    19    08:11 (3) |  20:09    50    08:48 (5) |  20:58     9    07:13 (1) |  21:40

  6 |  08:35 |  08:04 |  07:10 07:52 (3) |  07:01 07:58 (4) |  05:59 |  05:21
|  16:40 |  17:29 |  18:19    19    08:11 (3) |  20:11    46    08:47 (5) |  21:00 |  21:41

  7 |  08:35 |  08:02 |  07:08 07:52 (3) |  06:58 07:58 (4) |  05:58 |  05:20
|  16:41 |  17:31 |  18:21    19    08:11 (3) |  20:12    43    08:45 (5) |  21:01 |  21:42

  8 |  08:35 |  08:01 |  07:05 07:53 (3) |  06:56 08:00 (4) |  05:56 |  05:20
|  16:42 |  17:33 |  18:22    17    08:10 (3) |  20:14    37    08:44 (5) |  21:03 |  21:43

  9 |  08:34 |  07:59 |  07:03 07:54 (3) |  06:54 08:03 (4) |  05:54 |  05:19
|  16:44 |  17:35 |  18:24    15    08:09 (3) |  20:16    28    08:42 (5) |  21:04 |  21:44

 10 |  08:34 |  07:57 |  07:01 07:54 (3) |  06:52 08:22 (5) |  05:53 |  05:19
|  16:45 |  17:37 |  18:26    13    08:07 (3) |  20:17    19    08:41 (5) |  21:06 |  21:45

 11 |  08:33 |  07:55 |  06:59 07:56 (3) |  06:50 08:24 (5) |  05:51 |  05:18
|  16:46 |  17:38 |  18:28     9    08:05 (3) |  20:19    14    08:38 (5) |  21:07 |  21:45

 12 |  08:33 |  07:54 |  06:57 |  06:47 08:29 (5) |  05:49 |  05:18
|  16:48 |  17:40 |  18:29 |  20:21     4    08:33 (5) |  21:09 |  21:46

 13 |  08:32 |  07:52 |  06:54 |  06:45 |  05:48 |  05:18
|  16:49 |  17:42 |  18:31 |  20:22 |  21:10 |  21:47

 14 |  08:31 |  07:50 |  06:52 |  06:43 |  05:46 |  05:17
|  16:51 |  17:44 |  18:33 |  20:24 |  21:12 |  21:47

 15 |  08:31 |  07:48 |  06:50 |  06:41 |  05:45 |  05:17
|  16:52 |  17:46 |  18:34 |  20:25 |  21:13 |  21:48

 16 |  08:30 |  07:46 08:39 (7) |  06:48 |  06:39 |  05:43 |  05:17
|  16:54 |  17:47     4    08:43 (7) |  18:36 |  20:27 |  21:15 |  21:49

 17 |  08:29 |  07:44 08:36 (7) |  06:45 |  06:37 |  05:42 |  05:17
|  16:55 |  17:49    10    08:46 (7) |  18:38 |  20:29 |  21:16 |  21:49

 18 |  08:28 |  07:43 08:34 (7) |  06:43 |  06:35 |  05:40 |  05:17
|  16:57 |  17:51    14    08:48 (7) |  18:39 |  20:30 |  21:18 |  21:49

 19 |  08:27 |  07:41 08:33 (7) |  06:41 |  06:33 |  05:39 |  05:17
|  16:58 |  17:53    16    08:49 (7) |  18:41 |  20:32 |  21:19 |  21:50

 20 |  08:26 |  07:39 08:32 (7) |  06:39 |  06:30 |  05:38 |  05:17
|  17:00 |  17:54    18    08:50 (7) |  18:43 |  20:34 |  21:21 |  21:50

 21 |  08:25 |  07:37 08:31 (7) |  06:37 |  06:28 07:10 (1) |  05:36 |  05:17
|  17:02 |  17:56    19    08:50 (7) |  18:44 |  20:35     3    07:13 (1) |  21:22 |  21:50

 22 |  08:24 |  07:35 08:31 (7) |  06:34 |  06:26 07:06 (1) |  05:35 |  05:17
|  17:03 |  17:58    19    08:50 (7) |  18:46 |  20:37    10    07:16 (1) |  21:24 |  21:51

 23 |  08:23 |  07:33 08:31 (7) |  06:32 07:34 (5) |  06:24 07:04 (1) |  05:34 |  05:17
|  17:05 |  18:00    19    08:50 (7) |  18:48     7    07:41 (5) |  20:39    14    07:18 (1) |  21:25 |  21:51

 24 |  08:22 |  07:31 08:31 (7) |  06:30 07:30 (5) |  06:22 07:03 (1) |  05:32 |  05:18
|  17:07 |  18:02    19    08:50 (7) |  18:49    15    07:45 (5) |  20:40    16    07:19 (1) |  21:26 |  21:51

 25 |  08:21 |  07:29 08:32 (7) |  06:28 07:26 (5) |  06:20 07:02 (1) |  05:31 |  05:18
|  17:08 |  18:03    17    08:49 (7) |  18:51    20    07:46 (5) |  20:42    17    07:19 (1) |  21:28 |  21:51

 26 |  08:20 |  07:27 08:33 (7) |  06:25 06:59 (2) |  06:18 07:01 (1) |  05:30 |  05:18
|  17:10 |  18:05    16    08:49 (7) |  18:53    31    07:48 (5) |  20:44    18    07:19 (1) |  21:29 |  21:51

 27 |  08:18 |  07:25 08:33 (7) |  06:23 06:57 (2) |  06:16 07:00 (1) |  05:29 |  05:19
|  17:12 |  18:07    13    08:46 (7) |  18:54    44    07:49 (5) |  20:45    19    07:19 (1) |  21:30 |  21:51

 28 |  08:17 |  07:22 07:59 (3) |  06:21 06:56 (2) |  06:14 07:01 (1) |  05:28 |  05:19
|  17:13 |  18:09    16    08:44 (7) |  18:56    49    07:50 (5) |  20:47    19    07:20 (1) |  21:31 |  21:51

 29 |  08:16 |  |  07:18 07:54 (2) |  06:12 07:00 (1) |  05:27 |  05:20
|  17:15 |  |  19:58    54    08:50 (5) |  20:48    20    07:20 (1) |  21:33 |  21:51

 30 |  08:14 |  |  07:16 07:54 (2) |  06:10 07:00 (1) |  05:26 |  05:20
|  17:17 |  |  19:59    54    08:50 (5) |  20:50    19    07:19 (1) |  21:34 |  21:51

 31 |  08:13 |  |  07:14 07:53 (2) |  |  05:25 |  
|  17:19 |  |  20:01    57    08:50 (5) |  |  21:35 |  

Sonnenscheinstunden |    262 |    278 |    366 |    413 |    480 |    494
astr.max.mögl.Beschattung | |   200 |   504 |   617 |    70 |
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Projekt:

13-127-GK-02
Beschreibung:

Schattenwurfgutachten für das geplante Repowering im Windpark Grevenbroich
Lizenzierter Anwender:

T&H I ngenieure GmbH 
Bremerhavener Heerstraße 10 
DE-28717 Bremen
+ 49 (0) 421 6989 9314
info@th-ingenieure.de
Berechnet:

27.05.2015 09:31/3.0.578

SHADOW - Kalender
Berechnung: GesamtbelastungSchattenrezeptor: E - IO 5
Voraussetzungen für Berechnung des Schattenwurfs
Referenzjahr für Kalender 2015
Die dargestellten Zeiten sind die astronomisch maximal mögliche Beschattungsdauer, berechnet unter folgenden Annahmen:
   Die Sonne scheint täglich von Sonnenauf- bis -untergang
   Die Rotorfläche steht immer senkrecht zur Sonneneinfallsrichtung 
   Die Windenergieanlage/n ist/ sind immer in Betrieb

Tabellen-Layout: Die Daten für jeden Tag sind in folgender Matrix wiedergegeben (Sommerzeit wie Bezugsjahr) :

Tag im Monat Sonnenaufgang    (SS:MM) Zeitpunkt (SS:MM) Schattenanfang (WEA mit erstem Schatten)
Sonnenuntergang (SS:MM) Minuten mit Schatten Zeitpunkt (SS:MM) Schattenende (WEA mit letztem Schatten)

| Juli | August | September | Oktober | November| Dezember
      

  1 |  05:21 |  05:55 |  06:43 |  07:30 |  07:22 |  08:11
|  21:51 |  21:21 |  20:21 |  19:14 |  17:09 |  16:30

  2 |  05:21 |  05:57 |  06:45 08:24 (5) |  07:32 |  07:24 |  08:13
|  21:50 |  21:20 |  20:19    11    08:35 (5) |  19:12 |  17:08 |  16:29

  3 |  05:22 |  05:58 |  06:46 08:21 (5) |  07:33 |  07:25 |  08:14
|  21:50 |  21:18 |  20:17    16    08:37 (5) |  19:09 |  17:06 |  16:28

  4 |  05:23 |  06:00 |  06:48 08:19 (5) |  07:35 08:33 (3) |  07:27 |  08:15
|  21:50 |  21:16 |  20:15    21    08:40 (5) |  19:07    10    08:43 (3) |  17:04 |  16:28

  5 |  05:23 |  06:01 |  06:49 07:58 (4) |  07:36 08:32 (3) |  07:29 |  08:17
|  21:49 |  21:15 |  20:13    33    08:40 (5) |  19:05    13    08:45 (3) |  17:02 |  16:27

  6 |  05:24 |  06:03 |  06:51 07:56 (4) |  07:38 08:29 (3) |  07:30 |  08:18
|  21:49 |  21:13 |  20:10    40    08:42 (5) |  19:03    16    08:45 (3) |  17:01 |  16:27

  7 |  05:25 |  06:04 |  06:52 07:53 (4) |  07:40 08:29 (3) |  07:32 |  08:19
|  21:48 |  21:11 |  20:08    46    08:42 (5) |  19:00    17    08:46 (3) |  16:59 |  16:27

  8 |  05:26 |  06:06 |  06:54 07:53 (4) |  07:41 08:28 (3) |  07:34 |  08:21
|  21:48 |  21:10 |  20:06    49    08:43 (5) |  18:58    19    08:47 (3) |  16:57 |  16:26

  9 |  05:27 |  06:07 07:14 (1) |  06:55 07:51 (2) |  07:43 08:28 (3) |  07:36 |  08:22
|  21:47 |  21:08     8    07:22 (1) |  20:04    51    08:42 (5) |  18:56    19    08:47 (3) |  16:56 |  16:26

 10 |  05:28 |  06:09 07:12 (1) |  06:57 07:49 (2) |  07:45 08:27 (3) |  07:37 |  08:23
|  21:47 |  21:06    12    07:24 (1) |  20:02    54    08:43 (5) |  18:54    19    08:46 (3) |  16:54 |  16:26

 11 |  05:29 |  06:10 07:10 (1) |  06:59 07:47 (2) |  07:46 08:28 (3) |  07:39 |  08:24
|  21:46 |  21:04    15    07:25 (1) |  19:59    55    08:42 (5) |  18:52    18    08:46 (3) |  16:53 |  16:26

 12 |  05:30 |  06:12 07:10 (1) |  07:00 07:46 (2) |  07:48 08:28 (3) |  07:41 |  08:25
|  21:45 |  21:02    16    07:26 (1) |  19:57    57    08:43 (5) |  18:50    17    08:45 (3) |  16:51 |  16:25

 13 |  05:31 |  06:13 07:09 (1) |  07:02 07:45 (2) |  07:50 08:28 (3) |  07:43 |  08:26
|  21:44 |  21:00    18    07:27 (1) |  19:55    57    08:42 (5) |  18:47    15    08:43 (3) |  16:50 |  16:25

 14 |  05:32 |  06:15 07:09 (1) |  07:03 07:45 (2) |  07:51 08:30 (3) |  07:44 |  08:27
|  21:43 |  20:59    18    07:27 (1) |  19:52    55    08:41 (5) |  18:45    12    08:42 (3) |  16:48 |  16:25

 15 |  05:33 |  06:16 07:08 (1) |  07:05 07:44 (2) |  07:53 08:32 (3) |  07:46 |  08:28
|  21:43 |  20:57    19    07:27 (1) |  19:50    54    08:40 (5) |  18:43    16    09:17 (7) |  16:47 |  16:25

 16 |  05:34 |  06:18 07:08 (1) |  07:06 07:44 (2) |  07:55 09:06 (7) |  07:48 |  08:29
|  21:42 |  20:55    19    07:27 (1) |  19:48    52    08:40 (5) |  18:41    13    09:19 (7) |  16:45 |  16:25

 17 |  05:35 |  06:20 07:07 (1) |  07:08 07:44 (2) |  07:56 09:04 (7) |  07:49 |  08:30
|  21:41 |  20:53    20    07:27 (1) |  19:46    48    08:38 (5) |  18:39    16    09:20 (7) |  16:44 |  16:26

 18 |  05:36 |  06:21 07:07 (1) |  07:10 07:46 (2) |  07:58 09:03 (7) |  07:51 |  08:30 10:52 (6)
|  21:40 |  20:51    19    07:26 (1) |  19:43    41    08:37 (5) |  18:37    18    09:21 (7) |  16:43 |  16:26     1    10:53 (6)

 19 |  05:38 |  06:23 07:08 (1) |  07:11 07:48 (2) |  08:00 09:03 (7) |  07:53 |  08:31 10:52 (6)
|  21:39 |  20:49    18    07:26 (1) |  19:41    28    08:35 (5) |  18:35    18    09:21 (7) |  16:41 |  16:26     3    10:55 (6)

 20 |  05:39 |  06:24 07:08 (1) |  07:13 08:14 (5) |  08:01 09:02 (7) |  07:54 |  08:32 10:52 (6)
|  21:37 |  20:47    16    07:24 (1) |  19:39    19    08:33 (5) |  18:33    19    09:21 (7) |  16:40 |  16:26     5    10:57 (6)

 21 |  05:40 |  06:26 07:09 (1) |  07:14 08:16 (5) |  08:03 09:01 (7) |  07:56 |  08:32 10:52 (6)
|  21:36 |  20:45    15    07:24 (1) |  19:37    14    08:30 (5) |  18:31    20    09:21 (7) |  16:39 |  16:27     5    10:57 (6)

 22 |  05:41 |  06:27 07:10 (1) |  07:16 |  08:05 09:02 (7) |  07:58 |  08:33 10:52 (6)
|  21:35 |  20:43    11    07:21 (1) |  19:34 |  18:29    18    09:20 (7) |  16:38 |  16:27     6    10:58 (6)

 23 |  05:43 |  06:29 07:13 (1) |  07:17 |  08:06 09:02 (7) |  07:59 |  08:34 10:52 (6)
|  21:34 |  20:41     6    07:19 (1) |  19:32 |  18:27    18    09:20 (7) |  16:37 |  16:28     6    10:58 (6)

 24 |  05:44 |  06:30 |  07:19 |  08:08 09:03 (7) |  08:01 |  08:34 10:54 (6)
|  21:33 |  20:39 |  19:30 |  18:25    16    09:19 (7) |  16:36 |  16:28     5    10:59 (6)

 25 |  05:45 |  06:32 |  07:21 |  07:10 08:04 (7) |  08:02 |  08:34 10:54 (6)
|  21:31 |  20:36 |  19:27 |  17:23    14    08:18 (7) |  16:35 |  16:29     4    10:58 (6)

 26 |  05:47 |  06:34 |  07:22 |  07:11 08:06 (7) |  08:04 |  08:35 10:55 (6)
|  21:30 |  20:34 |  19:25 |  17:21    11    08:17 (7) |  16:34 |  16:29     3    10:58 (6)

 27 |  05:48 |  06:35 |  07:24 |  07:13 08:07 (7) |  08:05 |  08:35
|  21:29 |  20:32 |  19:23 |  17:19     6    08:13 (7) |  16:33 |  16:30

 28 |  05:49 |  06:37 |  07:25 |  07:15 |  08:07 |  08:35
|  21:27 |  20:30 |  19:21 |  17:17 |  16:32 |  16:31

 29 |  05:51 |  06:38 |  07:27 |  07:17 |  08:08 |  08:36
|  21:26 |  20:28 |  19:18 |  17:15 |  16:31 |  16:32

 30 |  05:52 |  06:40 |  07:28 |  07:18 |  08:10 |  08:36
|  21:24 |  20:26 |  19:16 |  17:13 |  16:30 |  16:32

 31 |  05:54 |  06:41 |  |  07:20 |  |  08:36
|  21:23 |  20:24 |  |  17:11 |  |  16:33

Sonnenscheinstunden |    498 |    453 |    382 |    334 |    270 |    248
astr.max.mögl.Beschattung | |   230 |   801 |   378 | |    38
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Projekt:

13-127-GK-02
Beschreibung:

Schattenwurfgutachten für das geplante Repowering im Windpark Grevenbroich
Lizenzierter Anwender:

T&H I ngenieure GmbH 
Bremerhavener Heerstraße 10 
DE-28717 Bremen
+ 49 (0) 421 6989 9314
info@th-ingenieure.de
Berechnet:

27.05.2015 09:31/3.0.578

SHADOW - Kalender
Berechnung: GesamtbelastungSchattenrezeptor: F - IO 6
Voraussetzungen für Berechnung des Schattenwurfs
Referenzjahr für Kalender 2015
Die dargestellten Zeiten sind die astronomisch maximal mögliche Beschattungsdauer, berechnet unter folgenden Annahmen:
   Die Sonne scheint täglich von Sonnenauf- bis -untergang
   Die Rotorfläche steht immer senkrecht zur Sonneneinfallsrichtung 
   Die Windenergieanlage/n ist/ sind immer in Betrieb

Tabellen-Layout: Die Daten für jeden Tag sind in folgender Matrix wiedergegeben (Sommerzeit wie Bezugsjahr) :

Tag im Monat Sonnenaufgang    (SS:MM) Zeitpunkt (SS:MM) Schattenanfang (WEA mit erstem Schatten)
Sonnenuntergang (SS:MM) Minuten mit Schatten Zeitpunkt (SS:MM) Schattenende (WEA mit letztem Schatten)

| Januar | Februar | März | April | Mai | Juni
      

  1 |  08:36 |  08:12 09:15 (6) |  07:20 |  07:12 07:56 (5) |  06:09 |  05:24
|  16:35 |  17:20    11    09:26 (6) |  18:10 |  20:03    14    08:10 (5) |  20:52 |  21:36

  2 |  08:36 |  08:10 09:15 (6) |  07:18 |  07:10 07:54 (5) |  06:07 |  05:24
|  16:36 |  17:22    13    09:28 (6) |  18:12 |  20:04    16    08:10 (5) |  20:53 |  21:37

  3 |  08:36 |  08:09 09:14 (6) |  07:16 |  07:07 07:53 (5) |  06:05 |  05:23
|  16:37 |  17:24    14    09:28 (6) |  18:14 |  20:06    18    08:11 (5) |  20:55 |  21:38

  4 |  08:36 |  08:07 09:13 (6) |  07:14 |  07:05 07:52 (5) |  06:03 |  05:22
|  16:38 |  17:26    15    09:28 (6) |  18:16 |  20:07    19    08:11 (5) |  20:56 |  21:39

  5 |  08:35 |  08:05 09:14 (6) |  07:12 |  07:03 07:52 (5) |  06:01 |  05:21
|  16:39 |  17:28    15    09:29 (6) |  18:17 |  20:09    19    08:11 (5) |  20:58 |  21:40

  6 |  08:35 |  08:04 09:14 (6) |  07:10 |  07:01 07:52 (5) |  05:59 |  05:21
|  16:40 |  17:29    15    09:29 (6) |  18:19 |  20:11    19    08:11 (5) |  21:00 |  21:41

  7 |  08:35 |  08:02 09:14 (6) |  07:08 |  06:58 07:51 (5) |  05:58 |  05:20
|  16:41 |  17:31    15    09:29 (6) |  18:21 |  20:12    18    08:09 (5) |  21:01 |  21:42

  8 |  08:35 |  08:01 09:14 (6) |  07:05 |  06:56 07:52 (5) |  05:56 |  05:20
|  16:43 |  17:33    14    09:28 (6) |  18:22 |  20:14    17    08:09 (5) |  21:03 |  21:43

  9 |  08:34 |  07:59 09:16 (6) |  07:03 |  06:54 07:52 (5) |  05:54 |  05:19
|  16:44 |  17:35    12    09:28 (6) |  18:24 |  20:16    16    08:08 (5) |  21:04 |  21:44

 10 |  08:34 |  07:57 09:17 (6) |  07:01 |  06:52 07:54 (5) |  05:53 |  05:19
|  16:45 |  17:37    10    09:27 (6) |  18:26 |  20:17    12    08:06 (5) |  21:06 |  21:45

 11 |  08:33 |  07:55 09:20 (6) |  06:59 |  06:50 07:56 (5) |  05:51 |  05:18
|  16:46 |  17:38     4    09:24 (6) |  18:28 |  20:19     8    08:04 (5) |  21:07 |  21:45

 12 |  08:33 |  07:54 |  06:57 |  06:47 |  05:49 |  05:18
|  16:48 |  17:40 |  18:29 |  20:21 |  21:09 |  21:46

 13 |  08:32 |  07:52 |  06:54 |  06:45 |  05:48 |  05:18
|  16:49 |  17:42 |  18:31 |  20:22 |  21:11 |  21:47

 14 |  08:31 |  07:50 |  06:52 |  06:43 |  05:46 |  05:17
|  16:51 |  17:44 |  18:33 |  20:24 |  21:12 |  21:47

 15 |  08:31 |  07:48 |  06:50 |  06:41 |  05:45 |  05:17
|  16:52 |  17:46 |  18:34 |  20:26 |  21:14 |  21:48

 16 |  08:30 |  07:46 |  06:48 |  06:39 |  05:43 |  05:17
|  16:54 |  17:47 |  18:36 |  20:27 |  21:15 |  21:49

 17 |  08:29 |  07:44 |  06:46 |  06:37 |  05:42 |  05:17
|  16:55 |  17:49 |  18:38 |  20:29 |  21:16 |  21:49

 18 |  08:28 |  07:43 |  06:43 |  06:35 |  05:40 |  05:17
|  16:57 |  17:51 |  18:39 |  20:30 |  21:18 |  21:49

 19 |  08:27 |  07:41 |  06:41 |  06:33 |  05:39 |  05:17
|  16:58 |  17:53 |  18:41 |  20:32 |  21:19 |  21:50

 20 |  08:26 |  07:39 |  06:39 |  06:30 |  05:38 |  05:17
|  17:00 |  17:55 |  18:43 |  20:34 |  21:21 |  21:50

 21 |  08:25 |  07:37 |  06:37 |  06:28 |  05:36 |  05:17
|  17:02 |  17:56 |  18:44 |  20:35 |  21:22 |  21:51

 22 |  08:24 |  07:35 |  06:34 |  06:26 |  05:35 |  05:17
|  17:03 |  17:58 |  18:46 |  20:37 |  21:24 |  21:51

 23 |  08:23 |  07:33 |  06:32 |  06:24 |  05:34 |  05:17
|  17:05 |  18:00 |  18:48 |  20:39 |  21:25 |  21:51

 24 |  08:22 |  07:31 |  06:30 |  06:22 |  05:33 |  05:18
|  17:07 |  18:02 |  18:49 |  20:40 |  21:26 |  21:51

 25 |  08:21 |  07:29 |  06:28 |  06:20 |  05:31 |  05:18
|  17:08 |  18:03 |  18:51 |  20:42 |  21:28 |  21:51

 26 |  08:20 |  07:27 |  06:25 |  06:18 |  05:30 |  05:18
|  17:10 |  18:05 |  18:53 |  20:44 |  21:29 |  21:51

 27 |  08:18 |  07:25 |  06:23 |  06:16 |  05:29 |  05:19
|  17:12 |  18:07 |  18:54 |  20:45 |  21:30 |  21:51

 28 |  08:17 |  07:22 |  06:21 |  06:14 |  05:28 |  05:19
|  17:13 |  18:09 |  18:56 |  20:47 |  21:31 |  21:51

 29 |  08:16 |  |  07:19 |  06:12 |  05:27 |  05:20
|  17:15 |  |  19:58 |  20:48 |  21:33 |  21:51

 30 |  08:14 09:19 (6) |  |  07:16 |  06:11 |  05:26 |  05:20
|  17:17     2    09:21 (6) |  |  19:59 |  20:50 |  21:34 |  21:51

 31 |  08:13 09:17 (6) |  |  07:14 07:58 (5) |  |  05:25 |  
|  17:19     8    09:25 (6) |  |  20:01    10    08:08 (5) |  |  21:35 |  

Sonnenscheinstunden |    262 |    278 |    366 |    413 |    480 |    494
astr.max.mögl.Beschattung |    10 |   138 |    10 |   176 | |
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Projekt:

13-127-GK-02
Beschreibung:

Schattenwurfgutachten für das geplante Repowering im Windpark Grevenbroich
Lizenzierter Anwender:

T&H I ngenieure GmbH 
Bremerhavener Heerstraße 10 
DE-28717 Bremen
+ 49 (0) 421 6989 9314
info@th-ingenieure.de
Berechnet:

27.05.2015 09:31/3.0.578

SHADOW - Kalender
Berechnung: GesamtbelastungSchattenrezeptor: F - IO 6
Voraussetzungen für Berechnung des Schattenwurfs
Referenzjahr für Kalender 2015
Die dargestellten Zeiten sind die astronomisch maximal mögliche Beschattungsdauer, berechnet unter folgenden Annahmen:
   Die Sonne scheint täglich von Sonnenauf- bis -untergang
   Die Rotorfläche steht immer senkrecht zur Sonneneinfallsrichtung 
   Die Windenergieanlage/n ist/ sind immer in Betrieb

Tabellen-Layout: Die Daten für jeden Tag sind in folgender Matrix wiedergegeben (Sommerzeit wie Bezugsjahr) :

Tag im Monat Sonnenaufgang    (SS:MM) Zeitpunkt (SS:MM) Schattenanfang (WEA mit erstem Schatten)
Sonnenuntergang (SS:MM) Minuten mit Schatten Zeitpunkt (SS:MM) Schattenende (WEA mit letztem Schatten)

| Juli | August | September | Oktober | November | Dezember
      

  1 |  05:21 |  05:55 |  06:43 |  07:30 |  07:22 |  08:11
|  21:51 |  21:21 |  20:22 |  19:14 |  17:09 |  16:30

  2 |  05:21 |  05:57 |  06:45 07:56 (5) |  07:32 |  07:24 08:47 (6) |  08:13
|  21:50 |  21:20 |  20:19     5    08:01 (5) |  19:12 |  17:08     9    08:56 (6) |  16:29

  3 |  05:22 |  05:58 |  06:46 07:52 (5) |  07:33 |  07:25 08:46 (6) |  08:14
|  21:50 |  21:18 |  20:17    11    08:03 (5) |  19:09 |  17:06    11    08:57 (6) |  16:29

  4 |  05:23 |  06:00 |  06:48 07:51 (5) |  07:35 |  07:27 08:44 (6) |  08:15
|  21:50 |  21:16 |  20:15    14    08:05 (5) |  19:07 |  17:04    13    08:57 (6) |  16:28

  5 |  05:23 |  06:01 |  06:49 07:49 (5) |  07:36 |  07:29 08:44 (6) |  08:17
|  21:49 |  21:15 |  20:13    16    08:05 (5) |  19:05 |  17:02    14    08:58 (6) |  16:27

  6 |  05:24 |  06:03 |  06:51 07:48 (5) |  07:38 |  07:30 08:44 (6) |  08:18
|  21:49 |  21:13 |  20:10    18    08:06 (5) |  19:03 |  17:01    15    08:59 (6) |  16:27

  7 |  05:25 |  06:04 |  06:52 07:47 (5) |  07:40 |  07:32 08:44 (6) |  08:19
|  21:48 |  21:11 |  20:08    19    08:06 (5) |  19:01 |  16:59    15    08:59 (6) |  16:27

  8 |  05:26 |  06:06 |  06:54 07:47 (5) |  07:41 |  07:34 08:44 (6) |  08:21
|  21:48 |  21:10 |  20:06    19    08:06 (5) |  18:58 |  16:57    15    08:59 (6) |  16:26

  9 |  05:27 |  06:07 |  06:55 07:46 (5) |  07:43 |  07:36 08:44 (6) |  08:22
|  21:47 |  21:08 |  20:04    19    08:05 (5) |  18:56 |  16:56    15    08:59 (6) |  16:26

 10 |  05:28 |  06:09 |  06:57 07:47 (5) |  07:45 |  07:37 08:45 (6) |  08:23
|  21:47 |  21:06 |  20:02    18    08:05 (5) |  18:54 |  16:54    14    08:59 (6) |  16:26

 11 |  05:29 |  06:10 |  06:59 07:46 (5) |  07:46 |  07:39 08:46 (6) |  08:24
|  21:46 |  21:04 |  19:59    17    08:03 (5) |  18:52 |  16:53    12    08:58 (6) |  16:26

 12 |  05:30 |  06:12 |  07:00 07:48 (5) |  07:48 |  07:41 08:48 (6) |  08:25
|  21:45 |  21:02 |  19:57    15    08:03 (5) |  18:50 |  16:51     9    08:57 (6) |  16:25

 13 |  05:31 |  06:13 |  07:02 07:48 (5) |  07:50 |  07:43 08:49 (6) |  08:26
|  21:44 |  21:00 |  19:55    12    08:00 (5) |  18:47 |  16:50     5    08:54 (6) |  16:25

 14 |  05:32 |  06:15 |  07:03 07:51 (5) |  07:51 |  07:44 |  08:27
|  21:43 |  20:59 |  19:53     7    07:58 (5) |  18:45 |  16:48 |  16:25

 15 |  05:33 |  06:16 |  07:05 |  07:53 |  07:46 |  08:28
|  21:43 |  20:57 |  19:50 |  18:43 |  16:47 |  16:25

 16 |  05:34 |  06:18 |  07:06 |  07:55 |  07:48 |  08:29
|  21:42 |  20:55 |  19:48 |  18:41 |  16:45 |  16:25

 17 |  05:35 |  06:20 |  07:08 |  07:56 |  07:49 |  08:30
|  21:41 |  20:53 |  19:46 |  18:39 |  16:44 |  16:26

 18 |  05:36 |  06:21 |  07:10 |  07:58 |  07:51 |  08:30
|  21:40 |  20:51 |  19:43 |  18:37 |  16:43 |  16:26

 19 |  05:38 |  06:23 |  07:11 |  08:00 |  07:53 |  08:31
|  21:39 |  20:49 |  19:41 |  18:35 |  16:41 |  16:26

 20 |  05:39 |  06:24 |  07:13 |  08:01 |  07:54 |  08:32
|  21:37 |  20:47 |  19:39 |  18:33 |  16:40 |  16:26

 21 |  05:40 |  06:26 |  07:14 |  08:03 |  07:56 |  08:32
|  21:36 |  20:45 |  19:37 |  18:31 |  16:39 |  16:27

 22 |  05:41 |  06:27 |  07:16 |  08:05 |  07:58 |  08:33
|  21:35 |  20:43 |  19:34 |  18:29 |  16:38 |  16:27

 23 |  05:43 |  06:29 |  07:17 |  08:06 |  07:59 |  08:34
|  21:34 |  20:41 |  19:32 |  18:27 |  16:37 |  16:28

 24 |  05:44 |  06:30 |  07:19 |  08:08 |  08:01 |  08:34
|  21:33 |  20:39 |  19:30 |  18:25 |  16:36 |  16:28

 25 |  05:45 |  06:32 |  07:21 |  07:10 |  08:02 |  08:34
|  21:31 |  20:36 |  19:27 |  17:23 |  16:35 |  16:29

 26 |  05:47 |  06:34 |  07:22 |  07:11 |  08:04 |  08:35
|  21:30 |  20:34 |  19:25 |  17:21 |  16:34 |  16:29

 27 |  05:48 |  06:35 |  07:24 |  07:13 |  08:05 |  08:35
|  21:29 |  20:32 |  19:23 |  17:19 |  16:33 |  16:30

 28 |  05:50 |  06:37 |  07:25 |  07:15 |  08:07 |  08:35
|  21:27 |  20:30 |  19:21 |  17:17 |  16:32 |  16:31

 29 |  05:51 |  06:38 |  07:27 |  07:17 |  08:08 |  08:36
|  21:26 |  20:28 |  19:18 |  17:15 |  16:31 |  16:32

 30 |  05:52 |  06:40 |  07:28 |  07:18 |  08:10 |  08:36
|  21:24 |  20:26 |  19:16 |  17:13 |  16:31 |  16:33

 31 |  05:54 |  06:41 |  |  07:20 |  |  08:36
|  21:23 |  20:24 |  |  17:11 |  |  16:33

Sonnenscheinstunden |    498 |    452 |    382 |    334 |    270 |    248
astr.max.mögl.Beschattung | | |   190 | |   147 |
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Projekt:

13-127-GK-02
Beschreibung:

Schattenwurfgutachten für das geplante Repowering im Windpark Grevenbroich
Lizenzierter Anwender:

T&H I ngenieure GmbH 
Bremerhavener Heerstraße 10 
DE-28717 Bremen
+ 49 (0) 421 6989 9314
info@th-ingenieure.de
Berechnet:

27.05.2015 09:31/3.0.578

SHADOW - Kalender
Berechnung: GesamtbelastungSchattenrezeptor: G - IO 7
Voraussetzungen für Berechnung des Schattenwurfs
Referenzjahr für Kalender 2015
Die dargestellten Zeiten sind die astronomisch maximal mögliche Beschattungsdauer, berechnet unter folgenden Annahmen:
   Die Sonne scheint täglich von Sonnenauf- bis -untergang
   Die Rotorfläche steht immer senkrecht zur Sonneneinfallsrichtung 
   Die Windenergieanlage/n ist/ sind immer in Betrieb

Tabellen-Layout: Die Daten für jeden Tag sind in folgender Matrix wiedergegeben (Sommerzeit wie Bezugsjahr) :

Tag im Monat Sonnenaufgang    (SS:MM) Zeitpunkt (SS:MM) Schattenanfang (WEA mit erstem Schatten)
Sonnenuntergang (SS:MM) Minuten mit Schatten Zeitpunkt (SS:MM) Schattenende (WEA mit letztem Schatten)

| Januar | Februar | März | April | Mai | Juni
      

  1 |  08:36 |  08:12 |  07:20 |  07:12 08:15 (5) |  06:09 |  05:24
|  16:35 |  17:20 |  18:10 |  20:03    10    08:25 (5) |  20:52 |  21:36

  2 |  08:36 |  08:10 |  07:18 |  07:10 |  06:07 |  05:24
|  16:36 |  17:22 |  18:12 |  20:04 |  20:53 |  21:37

  3 |  08:36 |  08:09 |  07:16 |  07:07 |  06:05 |  05:23
|  16:37 |  17:24 |  18:14 |  20:06 |  20:55 |  21:38

  4 |  08:36 |  08:07 |  07:14 |  07:05 |  06:03 |  05:22
|  16:38 |  17:26 |  18:16 |  20:07 |  20:56 |  21:39

  5 |  08:35 |  08:05 |  07:12 |  07:03 |  06:01 |  05:21
|  16:39 |  17:28 |  18:17 |  20:09 |  20:58 |  21:40

  6 |  08:35 |  08:04 |  07:10 |  07:01 |  05:59 |  05:21
|  16:40 |  17:29 |  18:19 |  20:11 |  21:00 |  21:41

  7 |  08:35 |  08:02 |  07:08 |  06:58 |  05:58 |  05:20
|  16:41 |  17:31 |  18:21 |  20:12 |  21:01 |  21:42

  8 |  08:35 |  08:01 |  07:05 |  06:56 |  05:56 |  05:20
|  16:43 |  17:33 |  18:22 |  20:14 |  21:03 |  21:43

  9 |  08:34 |  07:59 |  07:03 |  06:54 |  05:54 |  05:19
|  16:44 |  17:35 |  18:24 |  20:16 |  21:04 |  21:44

 10 |  08:34 |  07:57 |  07:01 |  06:52 |  05:53 |  05:19
|  16:45 |  17:37 |  18:26 |  20:17 |  21:06 |  21:45

 11 |  08:33 |  07:55 |  06:59 |  06:50 |  05:51 |  05:18
|  16:46 |  17:38 |  18:28 |  20:19 |  21:07 |  21:45

 12 |  08:33 |  07:54 |  06:57 |  06:47 |  05:49 |  05:18
|  16:48 |  17:40 |  18:29 |  20:21 |  21:09 |  21:46

 13 |  08:32 |  07:52 |  06:54 |  06:45 |  05:48 |  05:18
|  16:49 |  17:42 |  18:31 |  20:22 |  21:11 |  21:47

 14 |  08:31 09:35 (6) |  07:50 |  06:52 |  06:43 |  05:46 |  05:17
|  16:51     3    09:38 (6) |  17:44 |  18:33 |  20:24 |  21:12 |  21:47

 15 |  08:31 09:33 (6) |  07:48 |  06:50 |  06:41 |  05:45 |  05:17
|  16:52     7    09:40 (6) |  17:46 |  18:34 |  20:26 |  21:14 |  21:48

 16 |  08:30 09:32 (6) |  07:46 |  06:48 |  06:39 |  05:43 |  05:17
|  16:54    10    09:42 (6) |  17:47 |  18:36 |  20:27 |  21:15 |  21:49

 17 |  08:29 09:32 (6) |  07:44 |  06:46 |  06:37 |  05:42 |  05:17
|  16:55    11    09:43 (6) |  17:49 |  18:38 |  20:29 |  21:16 |  21:49

 18 |  08:28 09:31 (6) |  07:43 |  06:43 |  06:35 |  05:40 |  05:17
|  16:57    13    09:44 (6) |  17:51 |  18:39 |  20:30 |  21:18 |  21:49

 19 |  08:27 09:31 (6) |  07:41 |  06:41 |  06:33 |  05:39 |  05:17
|  16:58    14    09:45 (6) |  17:53 |  18:41 |  20:32 |  21:19 |  21:50

 20 |  08:26 09:31 (6) |  07:39 |  06:39 |  06:30 |  05:38 |  05:17
|  17:00    14    09:45 (6) |  17:55 |  18:43 |  20:34 |  21:21 |  21:50

 21 |  08:25 09:31 (6) |  07:37 |  06:37 07:19 (5) |  06:28 |  05:36 |  05:17
|  17:02    15    09:46 (6) |  17:56 |  18:44     8    07:27 (5) |  20:35 |  21:22 |  21:51

 22 |  08:24 09:31 (6) |  07:35 |  06:34 07:16 (5) |  06:26 |  05:35 |  05:17
|  17:03    15    09:46 (6) |  17:58 |  18:46    14    07:30 (5) |  20:37 |  21:24 |  21:51

 23 |  08:23 09:31 (6) |  07:33 |  06:32 07:15 (5) |  06:24 |  05:34 |  05:17
|  17:05    15    09:46 (6) |  18:00 |  18:48    16    07:31 (5) |  20:39 |  21:25 |  21:51

 24 |  08:22 09:32 (6) |  07:31 |  06:30 07:14 (5) |  06:22 |  05:33 |  05:18
|  17:07    15    09:47 (6) |  18:02 |  18:49    18    07:32 (5) |  20:40 |  21:26 |  21:51

 25 |  08:21 09:33 (6) |  07:29 |  06:28 07:12 (5) |  06:20 |  05:31 |  05:18
|  17:08    14    09:47 (6) |  18:03 |  18:51    19    07:31 (5) |  20:42 |  21:28 |  21:51

 26 |  08:20 09:33 (6) |  07:27 |  06:25 07:12 (5) |  06:18 |  05:30 |  05:18
|  17:10    13    09:46 (6) |  18:05 |  18:53    19    07:31 (5) |  20:44 |  21:29 |  21:51

 27 |  08:18 09:34 (6) |  07:25 |  06:23 07:12 (5) |  06:16 |  05:29 |  05:19
|  17:12    12    09:46 (6) |  18:07 |  18:54    19    07:31 (5) |  20:45 |  21:30 |  21:51

 28 |  08:17 09:35 (6) |  07:22 |  06:21 07:12 (5) |  06:14 |  05:28 |  05:19
|  17:13    10    09:45 (6) |  18:09 |  18:56    19    07:31 (5) |  20:47 |  21:31 |  21:51

 29 |  08:16 09:37 (6) |  |  07:19 08:12 (5) |  06:12 |  05:27 |  05:20
|  17:15     7    09:44 (6) |  |  19:58    17    08:29 (5) |  20:48 |  21:33 |  21:51

 30 |  08:14 |  |  07:16 08:12 (5) |  06:11 |  05:26 |  05:20
|  17:17 |  |  19:59    17    08:29 (5) |  20:50 |  21:34 |  21:51

 31 |  08:13 |  |  07:14 08:13 (5) |  |  05:25 |  
|  17:19 |  |  20:01    14    08:27 (5) |  |  21:35 |  

Sonnenscheinstunden |    262 |    278 |    366 |    413 |    480 |    494
astr.max.mögl.Beschattung |   188 | |   180 |    10 | |
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Projekt:

13-127-GK-02
Beschreibung:

Schattenwurfgutachten für das geplante Repowering im Windpark Grevenbroich
Lizenzierter Anwender:

T&H I ngenieure GmbH 
Bremerhavener Heerstraße 10 
DE-28717 Bremen
+ 49 (0) 421 6989 9314
info@th-ingenieure.de
Berechnet:

27.05.2015 09:31/3.0.578

SHADOW - Kalender
Berechnung: GesamtbelastungSchattenrezeptor: G - IO 7
Voraussetzungen für Berechnung des Schattenwurfs
Referenzjahr für Kalender 2015
Die dargestellten Zeiten sind die astronomisch maximal mögliche Beschattungsdauer, berechnet unter folgenden Annahmen:
   Die Sonne scheint täglich von Sonnenauf- bis -untergang
   Die Rotorfläche steht immer senkrecht zur Sonneneinfallsrichtung 
   Die Windenergieanlage/n ist/ sind immer in Betrieb

Tabellen-Layout: Die Daten für jeden Tag sind in folgender Matrix wiedergegeben (Sommerzeit wie Bezugsjahr) :

Tag im Monat Sonnenaufgang    (SS:MM) Zeitpunkt (SS:MM) Schattenanfang (WEA mit erstem Schatten)
Sonnenuntergang (SS:MM) Minuten mit Schatten Zeitpunkt (SS:MM) Schattenende (WEA mit letztem Schatten)

| Juli | August | September | Oktober | November | Dezember
      

  1 |  05:21 |  05:55 |  06:43 |  07:30 |  07:22 |  08:11
|  21:51 |  21:21 |  20:22 |  19:14 |  17:09 |  16:30

  2 |  05:21 |  05:57 |  06:45 |  07:32 |  07:24 |  08:13
|  21:50 |  21:20 |  20:19 |  19:12 |  17:08 |  16:29

  3 |  05:22 |  05:58 |  06:46 |  07:33 |  07:25 |  08:14
|  21:50 |  21:18 |  20:17 |  19:09 |  17:06 |  16:29

  4 |  05:23 |  06:00 |  06:48 |  07:35 |  07:27 |  08:15
|  21:50 |  21:16 |  20:15 |  19:07 |  17:04 |  16:28

  5 |  05:23 |  06:01 |  06:49 |  07:36 |  07:29 |  08:17
|  21:49 |  21:15 |  20:13 |  19:05 |  17:02 |  16:27

  6 |  05:24 |  06:03 |  06:51 |  07:38 |  07:31 |  08:18
|  21:49 |  21:13 |  20:10 |  19:03 |  17:01 |  16:27

  7 |  05:25 |  06:04 |  06:52 |  07:40 |  07:32 |  08:19
|  21:48 |  21:11 |  20:08 |  19:00 |  16:59 |  16:27

  8 |  05:26 |  06:06 |  06:54 |  07:41 |  07:34 |  08:21
|  21:48 |  21:10 |  20:06 |  18:58 |  16:57 |  16:26

  9 |  05:27 |  06:07 |  06:55 |  07:43 |  07:36 |  08:22
|  21:47 |  21:08 |  20:04 |  18:56 |  16:56 |  16:26

 10 |  05:28 |  06:09 |  06:57 |  07:45 |  07:37 |  08:23
|  21:47 |  21:06 |  20:02 |  18:54 |  16:54 |  16:26

 11 |  05:29 |  06:10 |  06:59 |  07:46 |  07:39 |  08:24
|  21:46 |  21:04 |  19:59 |  18:52 |  16:53 |  16:26

 12 |  05:30 |  06:12 |  07:00 08:10 (5) |  07:48 |  07:41 |  08:25
|  21:45 |  21:02 |  19:57     5    08:15 (5) |  18:50 |  16:51 |  16:25

 13 |  05:31 |  06:13 |  07:02 08:06 (5) |  07:50 |  07:43 |  08:26
|  21:44 |  21:00 |  19:55    11    08:17 (5) |  18:47 |  16:50 |  16:25

 14 |  05:32 |  06:15 |  07:03 08:04 (5) |  07:51 |  07:44 09:10 (6) |  08:27
|  21:43 |  20:59 |  19:53    15    08:19 (5) |  18:45 |  16:48     5    09:15 (6) |  16:25

 15 |  05:33 |  06:16 |  07:05 08:02 (5) |  07:53 |  07:46 09:08 (6) |  08:28
|  21:43 |  20:57 |  19:50    17    08:19 (5) |  18:43 |  16:47     9    09:17 (6) |  16:25

 16 |  05:34 |  06:18 |  07:06 08:02 (5) |  07:55 |  07:48 09:07 (6) |  08:29
|  21:42 |  20:55 |  19:48    18    08:20 (5) |  18:41 |  16:45    12    09:19 (6) |  16:25

 17 |  05:35 |  06:20 |  07:08 08:00 (5) |  07:56 |  07:49 09:07 (6) |  08:30
|  21:41 |  20:53 |  19:46    20    08:20 (5) |  18:39 |  16:44    13    09:20 (6) |  16:26

 18 |  05:36 |  06:21 |  07:10 08:00 (5) |  07:58 |  07:51 09:07 (6) |  08:30
|  21:40 |  20:51 |  19:43    20    08:20 (5) |  18:37 |  16:43    14    09:21 (6) |  16:26

 19 |  05:38 |  06:23 |  07:11 07:59 (5) |  08:00 |  07:53 09:06 (6) |  08:31
|  21:39 |  20:49 |  19:41    20    08:19 (5) |  18:35 |  16:41    14    09:20 (6) |  16:26

 20 |  05:39 |  06:24 |  07:13 08:00 (5) |  08:01 |  07:54 09:06 (6) |  08:32
|  21:37 |  20:47 |  19:39    18    08:18 (5) |  18:33 |  16:40    15    09:21 (6) |  16:26

 21 |  05:40 |  06:26 |  07:14 08:00 (5) |  08:03 |  07:56 09:06 (6) |  08:32
|  21:36 |  20:45 |  19:37    17    08:17 (5) |  18:31 |  16:39    16    09:22 (6) |  16:27

 22 |  05:41 |  06:27 |  07:16 08:01 (5) |  08:05 |  07:58 09:07 (6) |  08:33
|  21:35 |  20:43 |  19:34    15    08:16 (5) |  18:29 |  16:38    15    09:22 (6) |  16:27

 23 |  05:43 |  06:29 |  07:17 08:02 (5) |  08:06 |  07:59 09:08 (6) |  08:34
|  21:34 |  20:41 |  19:32    12    08:14 (5) |  18:27 |  16:37    14    09:22 (6) |  16:28

 24 |  05:44 |  06:30 |  07:19 08:04 (5) |  08:08 |  08:01 09:08 (6) |  08:34
|  21:33 |  20:39 |  19:30     7    08:11 (5) |  18:25 |  16:36    14    09:22 (6) |  16:28

 25 |  05:45 |  06:32 |  07:21 |  07:10 |  08:02 09:09 (6) |  08:34
|  21:31 |  20:36 |  19:27 |  17:23 |  16:35    13    09:22 (6) |  16:29

 26 |  05:47 |  06:34 |  07:22 |  07:11 |  08:04 09:10 (6) |  08:35
|  21:30 |  20:34 |  19:25 |  17:21 |  16:34    12    09:22 (6) |  16:29

 27 |  05:48 |  06:35 |  07:24 |  07:13 |  08:05 09:10 (6) |  08:35
|  21:29 |  20:32 |  19:23 |  17:19 |  16:33    11    09:21 (6) |  16:30

 28 |  05:50 |  06:37 |  07:25 |  07:15 |  08:07 09:12 (6) |  08:35
|  21:27 |  20:30 |  19:21 |  17:17 |  16:32     8    09:20 (6) |  16:31

 29 |  05:51 |  06:38 |  07:27 |  07:17 |  08:08 09:14 (6) |  08:36
|  21:26 |  20:28 |  19:18 |  17:15 |  16:31     6    09:20 (6) |  16:32

 30 |  05:52 |  06:40 |  07:28 |  07:18 |  08:10 |  08:36
|  21:24 |  20:26 |  19:16 |  17:13 |  16:31 |  16:33

 31 |  05:54 |  06:41 |  |  07:20 |  |  08:36
|  21:23 |  20:24 |  |  17:11 |  |  16:33

Sonnenscheinstunden |    498 |    453 |    382 |    334 |    270 |    248
astr.max.mögl.Beschattung | | |   195 | |   191 |
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SHADOW - Kalender
Berechnung: GesamtbelastungSchattenrezeptor: H - IO 8
Voraussetzungen für Berechnung des Schattenwurfs
Referenzjahr für Kalender 2015
Die dargestellten Zeiten sind die astronomisch maximal mögliche Beschattungsdauer, berechnet unter folgenden Annahmen:
   Die Sonne scheint täglich von Sonnenauf- bis -untergang
   Die Rotorfläche steht immer senkrecht zur Sonneneinfallsrichtung 
   Die Windenergieanlage/n ist/ sind immer in Betrieb

Tabellen-Layout: Die Daten für jeden Tag sind in folgender Matrix wiedergegeben (Sommerzeit wie Bezugsjahr) :

Tag im Monat Sonnenaufgang    (SS:MM) Zeitpunkt (SS:MM) Schattenanfang (WEA mit erstem Schatten)
Sonnenuntergang (SS:MM) Minuten mit Schatten Zeitpunkt (SS:MM) Schattenende (WEA mit letztem Schatten)

| Januar | Februar | März | April | Mai | Juni | Juli | August | September| Oktober | November| Dezember
            

  1 |  08:36 11:35 (1) |  08:12 |  07:20 |  07:12 |  06:08 |  05:24 |  05:21 |  05:55 |  06:43 |  07:30 |  07:22 |  08:11
|  16:34     7    11:42 (1) |  17:20 |  18:10 |  20:02 |  20:52 |  21:36 |  21:51 |  21:21 |  20:21 |  19:14 |  17:09 |  16:30

  2 |  08:36 11:37 (1) |  08:10 |  07:18 |  07:09 |  06:07 |  05:23 |  05:21 |  05:57 |  06:44 |  07:32 |  07:23 |  08:13
|  16:35     3    11:40 (1) |  17:22 |  18:12 |  20:04 |  20:53 |  21:37 |  21:50 |  21:20 |  20:19 |  19:12 |  17:07 |  16:29

  3 |  08:36 |  08:09 |  07:16 |  07:07 |  06:05 |  05:23 |  05:22 |  05:58 |  06:46 |  07:33 |  07:25 |  08:14
|  16:37 |  17:24 |  18:14 |  20:06 |  20:55 |  21:38 |  21:50 |  21:18 |  20:17 |  19:09 |  17:06 |  16:28

  4 |  08:36 |  08:07 |  07:14 |  07:05 |  06:03 |  05:22 |  05:23 |  06:00 |  06:48 |  07:35 |  07:27 |  08:15
|  16:38 |  17:26 |  18:15 |  20:07 |  20:56 |  21:39 |  21:50 |  21:16 |  20:15 |  19:07 |  17:04 |  16:28

  5 |  08:35 |  08:05 |  07:12 |  07:03 |  06:01 |  05:21 |  05:23 |  06:01 |  06:49 |  07:36 |  07:29 |  08:17
|  16:39 |  17:27 |  18:17 |  20:09 |  20:58 |  21:40 |  21:49 |  21:15 |  20:13 |  19:05 |  17:02 |  16:27

  6 |  08:35 |  08:04 |  07:10 |  07:01 |  05:59 |  05:21 |  05:24 |  06:02 |  06:51 |  07:38 |  07:30 |  08:18
|  16:40 |  17:29 |  18:19 |  20:11 |  21:00 |  21:41 |  21:49 |  21:13 |  20:10 |  19:03 |  17:00 |  16:27

  7 |  08:35 |  08:02 |  07:07 |  06:58 |  05:58 |  05:20 |  05:25 |  06:04 |  06:52 |  07:40 |  07:32 |  08:19
|  16:41 |  17:31 |  18:21 |  20:12 |  21:01 |  21:42 |  21:48 |  21:11 |  20:08 |  19:00 |  16:59 |  16:26

  8 |  08:35 |  08:01 |  07:05 |  06:56 |  05:56 |  05:19 |  05:26 |  06:06 |  06:54 |  07:41 |  07:34 |  08:21
|  16:42 |  17:33 |  18:22 |  20:14 |  21:03 |  21:43 |  21:48 |  21:09 |  20:06 |  18:58 |  16:57 |  16:26

  9 |  08:34 |  07:59 |  07:03 |  06:54 |  05:54 |  05:19 |  05:27 |  06:07 |  06:55 |  07:43 |  07:36 |  08:22
|  16:44 |  17:35 |  18:24 |  20:16 |  21:04 |  21:44 |  21:47 |  21:08 |  20:04 |  18:56 |  16:56 |  16:26

 10 |  08:34 |  07:57 |  07:01 |  06:52 |  05:52 |  05:18 |  05:28 |  06:09 |  06:57 |  07:45 |  07:37 |  08:23
|  16:45 |  17:36 |  18:26 |  20:17 |  21:06 |  21:45 |  21:47 |  21:06 |  20:01 |  18:54 |  16:54 |  16:26

 11 |  08:33 |  07:55 |  06:59 |  06:50 |  05:51 |  05:18 |  05:29 |  06:10 |  06:58 |  07:46 |  07:39 |  08:24
|  16:46 |  17:38 |  18:27 |  20:19 |  21:07 |  21:45 |  21:46 |  21:04 |  19:59 |  18:52 |  16:52 |  16:25

 12 |  08:33 |  07:54 |  06:57 |  06:47 |  05:49 |  05:18 |  05:30 |  06:12 |  07:00 |  07:48 |  07:41 |  08:25 11:26 (1)
|  16:48 |  17:40 |  18:29 |  20:21 |  21:09 |  21:46 |  21:45 |  21:02 |  19:57 |  18:49 |  16:51 |  16:25     6    11:32 (1)

 13 |  08:32 |  07:52 |  06:54 |  06:45 |  05:48 |  05:17 |  05:31 |  06:13 |  07:02 |  07:49 |  07:43 |  08:26 11:25 (1)
|  16:49 |  17:42 |  18:31 |  20:22 |  21:10 |  21:47 |  21:44 |  21:00 |  19:55 |  18:47 |  16:49 |  16:25     9    11:34 (1)

 14 |  08:31 |  07:50 |  06:52 |  06:43 |  05:46 |  05:17 |  05:32 |  06:15 |  07:03 |  07:51 |  07:44 |  08:27 11:25 (1)
|  16:51 |  17:44 |  18:33 |  20:24 |  21:12 |  21:47 |  21:43 |  20:58 |  19:52 |  18:45 |  16:48 |  16:25    10    11:35 (1)

 15 |  08:31 |  07:48 |  06:50 |  06:41 |  05:45 |  05:17 |  05:33 |  06:16 |  07:05 |  07:53 |  07:46 |  08:28 11:25 (1)
|  16:52 |  17:45 |  18:34 |  20:25 |  21:13 |  21:48 |  21:43 |  20:57 |  19:50 |  18:43 |  16:47 |  16:25    11    11:36 (1)

 16 |  08:30 |  07:46 |  06:48 |  06:39 |  05:43 |  05:17 |  05:34 |  06:18 |  07:06 |  07:54 |  07:48 |  08:29 11:25 (1)
|  16:54 |  17:47 |  18:36 |  20:27 |  21:15 |  21:49 |  21:42 |  20:55 |  19:48 |  18:41 |  16:45 |  16:25    12    11:37 (1)

 17 |  08:29 |  07:44 |  06:45 |  06:37 |  05:42 |  05:17 |  05:35 |  06:19 |  07:08 |  07:56 |  07:49 |  08:30 11:25 (1)
|  16:55 |  17:49 |  18:38 |  20:29 |  21:16 |  21:49 |  21:41 |  20:53 |  19:46 |  18:39 |  16:44 |  16:25    13    11:38 (1)

 18 |  08:28 |  07:42 |  06:43 |  06:35 |  05:40 |  05:17 |  05:36 |  06:21 |  07:09 |  07:58 |  07:51 |  08:30 11:24 (1)
|  16:57 |  17:51 |  18:39 |  20:30 |  21:18 |  21:49 |  21:40 |  20:51 |  19:43 |  18:37 |  16:43 |  16:26    14    11:38 (1)

 19 |  08:27 |  07:41 |  06:41 |  06:32 |  05:39 |  05:17 |  05:37 |  06:23 |  07:11 |  08:00 |  07:53 |  08:31 11:25 (1)
|  16:58 |  17:53 |  18:41 |  20:32 |  21:19 |  21:50 |  21:39 |  20:49 |  19:41 |  18:35 |  16:41 |  16:26    14    11:39 (1)

 20 |  08:26 |  07:39 |  06:39 |  06:30 |  05:37 |  05:17 |  05:39 |  06:24 |  07:13 |  08:01 |  07:54 |  08:32 11:26 (1)
|  17:00 |  17:54 |  18:43 |  20:34 |  21:21 |  21:50 |  21:37 |  20:47 |  19:39 |  18:33 |  16:40 |  16:26    14    11:40 (1)

 21 |  08:25 |  07:37 |  06:36 |  06:28 |  05:36 |  05:17 |  05:40 |  06:26 |  07:14 |  08:03 |  07:56 |  08:32 11:25 (1)
|  17:01 |  17:56 |  18:44 |  20:35 |  21:22 |  21:50 |  21:36 |  20:45 |  19:36 |  18:31 |  16:39 |  16:27    15    11:40 (1)

 22 |  08:24 |  07:35 |  06:34 |  06:26 |  05:35 |  05:17 |  05:41 |  06:27 |  07:16 |  08:05 |  07:58 |  08:33 11:26 (1)
|  17:03 |  17:58 |  18:46 |  20:37 |  21:24 |  21:51 |  21:35 |  20:43 |  19:34 |  18:28 |  16:38 |  16:27    15    11:41 (1)

 23 |  08:23 |  07:33 |  06:32 |  06:24 |  05:34 |  05:17 |  05:43 |  06:29 |  07:17 |  08:06 |  07:59 |  08:34 11:26 (1)
|  17:05 |  18:00 |  18:48 |  20:39 |  21:25 |  21:51 |  21:34 |  20:41 |  19:32 |  18:26 |  16:37 |  16:28    15    11:41 (1)

 24 |  08:22 |  07:31 |  06:30 |  06:22 |  05:32 |  05:17 |  05:44 |  06:30 |  07:19 |  08:08 |  08:01 |  08:34 11:27 (1)
|  17:06 |  18:02 |  18:49 |  20:40 |  21:26 |  21:51 |  21:33 |  20:39 |  19:30 |  18:24 |  16:36 |  16:28    15    11:42 (1)

 25 |  08:21 |  07:29 |  06:27 |  06:20 |  05:31 |  05:18 |  05:45 |  06:32 |  07:20 |  07:10 |  08:02 |  08:34 11:28 (1)
|  17:08 |  18:03 |  18:51 |  20:42 |  21:28 |  21:51 |  21:31 |  20:36 |  19:27 |  17:22 |  16:35 |  16:29    14    11:42 (1)

 26 |  08:20 |  07:27 |  06:25 |  06:18 |  05:30 |  05:18 |  05:47 |  06:33 |  07:22 |  07:11 |  08:04 |  08:35 11:28 (1)
|  17:10 |  18:05 |  18:53 |  20:43 |  21:29 |  21:51 |  21:30 |  20:34 |  19:25 |  17:21 |  16:34 |  16:29    14    11:42 (1)

 27 |  08:18 |  07:24 |  06:23 |  06:16 |  05:29 |  05:19 |  05:48 |  06:35 |  07:24 |  07:13 |  08:05 |  08:35 11:29 (1)
|  17:12 |  18:07 |  18:54 |  20:45 |  21:30 |  21:51 |  21:29 |  20:32 |  19:23 |  17:19 |  16:33 |  16:30    13    11:42 (1)

 28 |  08:17 |  07:22 |  06:21 |  06:14 |  05:28 |  05:19 |  05:49 |  06:37 |  07:25 |  07:15 |  08:07 |  08:35 11:30 (1)
|  17:13 |  18:09 |  18:56 |  20:47 |  21:31 |  21:51 |  21:27 |  20:30 |  19:21 |  17:17 |  16:32 |  16:31    13    11:43 (1)

 29 |  08:16 |  |  07:18 |  06:12 |  05:27 |  05:19 |  05:51 |  06:38 |  07:27 |  07:17 |  08:08 |  08:36 11:31 (1)
|  17:15 |  |  19:58 |  20:48 |  21:33 |  21:51 |  21:26 |  20:28 |  19:18 |  17:15 |  16:31 |  16:32    12    11:43 (1)

 30 |  08:14 |  |  07:16 |  06:10 |  05:26 |  05:20 |  05:52 |  06:40 |  07:28 |  07:18 |  08:10 |  08:36 11:32 (1)
|  17:17 |  |  19:59 |  20:50 |  21:34 |  21:51 |  21:24 |  20:26 |  19:16 |  17:13 |  16:30 |  16:32    11    11:43 (1)

 31 |  08:13 |  |  07:14 |  |  05:25 |  |  05:54 |  06:41 |  |  07:20 |  |  08:36 11:33 (1)
|  17:19 |  |  20:01 |  |  21:35 |  |  21:23 |  20:24 |  |  17:11 |  |  16:33    10    11:43 (1)

Sonnenscheinstunden |    262 |    278 |    366 |    413 |    480 |    494 |    498 |    453 |    382 |    334 |    270 |    248
astr.max.mögl.Beschattung |    10 | | | | | | | | | | |   250
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13-127-GK-02
Beschreibung:

Schattenwurfgutachten für das geplante Repowering im Windpark Grevenbroich
Lizenzierter Anwender:

T&H I ngenieure GmbH 
Bremerhavener Heerstraße 10 
DE-28717 Bremen
+ 49 (0) 421 6989 9314
info@th-ingenieure.de
Berechnet:
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SHADOW - Kalender
Berechnung: GesamtbelastungSchattenrezeptor: I  - IO 9
Voraussetzungen für Berechnung des Schattenwurfs
Referenzjahr für Kalender 2015
Die dargestellten Zeiten sind die astronomisch maximal mögliche Beschattungsdauer, berechnet unter folgenden Annahmen:
   Die Sonne scheint täglich von Sonnenauf- bis -untergang
   Die Rotorfläche steht immer senkrecht zur Sonneneinfallsrichtung 
   Die Windenergieanlage/n ist/ sind immer in Betrieb

Tabellen-Layout: Die Daten für jeden Tag sind in folgender Matrix wiedergegeben (Sommerzeit wie Bezugsjahr) :

Tag im Monat Sonnenaufgang    (SS:MM) Zeitpunkt (SS:MM) Schattenanfang (WEA mit erstem Schatten)
Sonnenuntergang (SS:MM) Minuten mit Schatten Zeitpunkt (SS:MM) Schattenende (WEA mit letztem Schatten)

| Januar | Februar | März | April | Mai | Juni | Juli | August | September| Oktober | November | Dezember
            

  1 |  08:36 09:53 (1) |  08:12 |  07:20 |  07:12 |  06:09 |  05:24 |  05:21 |  05:55 |  06:43 |  07:30 |  07:22 |  08:11 09:37 (1)
|  16:35    18    10:11 (1) |  17:20 |  18:10 |  20:02 |  20:52 |  21:36 |  21:51 |  21:21 |  20:21 |  19:14 |  17:09 |  16:30    23    10:00 (1)

  2 |  08:36 09:52 (1) |  08:10 |  07:18 |  07:09 |  06:07 |  05:23 |  05:21 |  05:57 |  06:44 |  07:32 |  07:24 |  08:13 09:37 (1)
|  16:36    19    10:11 (1) |  17:22 |  18:12 |  20:04 |  20:53 |  21:37 |  21:50 |  21:20 |  20:19 |  19:12 |  17:07 |  16:29    22    09:59 (1)

  3 |  08:36 09:53 (1) |  08:09 |  07:16 |  07:07 |  06:05 |  05:23 |  05:22 |  05:58 |  06:46 |  07:33 |  07:25 |  08:14 09:38 (1)
|  16:37    19    10:12 (1) |  17:24 |  18:14 |  20:06 |  20:55 |  21:38 |  21:50 |  21:18 |  20:17 |  19:09 |  17:06 |  16:28    22    10:00 (1)

  4 |  08:36 09:53 (1) |  08:07 |  07:14 |  07:05 |  06:03 |  05:22 |  05:23 |  06:00 |  06:48 |  07:35 |  07:27 |  08:15 09:38 (1)
|  16:38    20    10:13 (1) |  17:26 |  18:16 |  20:07 |  20:56 |  21:39 |  21:50 |  21:16 |  20:15 |  19:07 |  17:04 |  16:28    22    10:00 (1)

  5 |  08:35 09:54 (1) |  08:05 |  07:12 |  07:03 |  06:01 |  05:21 |  05:23 |  06:01 |  06:49 |  07:36 |  07:29 |  08:17 09:38 (1)
|  16:39    20    10:14 (1) |  17:27 |  18:17 |  20:09 |  20:58 |  21:40 |  21:49 |  21:15 |  20:13 |  19:05 |  17:02 |  16:27    22    10:00 (1)

  6 |  08:35 09:53 (1) |  08:04 |  07:10 |  07:01 |  05:59 |  05:21 |  05:24 |  06:03 |  06:51 |  07:38 |  07:30 |  08:18 09:39 (1)
|  16:40    21    10:14 (1) |  17:29 |  18:19 |  20:11 |  21:00 |  21:41 |  21:49 |  21:13 |  20:10 |  19:03 |  17:00 |  16:27    22    10:01 (1)

  7 |  08:35 09:54 (1) |  08:02 |  07:08 |  06:58 |  05:58 |  05:20 |  05:25 |  06:04 |  06:52 |  07:40 |  07:32 |  08:19 09:40 (1)
|  16:41    21    10:15 (1) |  17:31 |  18:21 |  20:12 |  21:01 |  21:42 |  21:48 |  21:11 |  20:08 |  19:00 |  16:59 |  16:26    20    10:00 (1)

  8 |  08:35 09:54 (1) |  08:01 |  07:05 |  06:56 |  05:56 |  05:19 |  05:26 |  06:06 |  06:54 |  07:41 |  07:34 |  08:21 09:40 (1)
|  16:42    21    10:15 (1) |  17:33 |  18:22 |  20:14 |  21:03 |  21:43 |  21:48 |  21:10 |  20:06 |  18:58 |  16:57 |  16:26    20    10:00 (1)

  9 |  08:34 09:54 (1) |  07:59 |  07:03 |  06:54 |  05:54 |  05:19 |  05:27 |  06:07 |  06:55 |  07:43 |  07:36 |  08:22 09:41 (1)
|  16:44    22    10:16 (1) |  17:35 |  18:24 |  20:16 |  21:04 |  21:44 |  21:47 |  21:08 |  20:04 |  18:56 |  16:56 |  16:26    20    10:01 (1)

 10 |  08:34 09:54 (1) |  07:57 |  07:01 |  06:52 |  05:53 |  05:18 |  05:28 |  06:09 |  06:57 |  07:45 |  07:37 |  08:23 09:42 (1)
|  16:45    23    10:17 (1) |  17:36 |  18:26 |  20:17 |  21:06 |  21:45 |  21:47 |  21:06 |  20:01 |  18:54 |  16:54 |  16:26    19    10:01 (1)

 11 |  08:33 09:54 (1) |  07:55 |  06:59 |  06:50 |  05:51 |  05:18 |  05:29 |  06:10 |  06:59 |  07:46 |  07:39 |  08:24 09:43 (1)
|  16:46    23    10:17 (1) |  17:38 |  18:27 |  20:19 |  21:07 |  21:45 |  21:46 |  21:04 |  19:59 |  18:52 |  16:52 |  16:25    18    10:01 (1)

 12 |  08:33 09:55 (1) |  07:54 |  06:57 |  06:47 |  05:49 |  05:18 |  05:30 |  06:12 |  07:00 |  07:48 |  07:41 |  08:25 09:43 (1)
|  16:48    23    10:18 (1) |  17:40 |  18:29 |  20:21 |  21:09 |  21:46 |  21:45 |  21:02 |  19:57 |  18:49 |  16:51 |  16:25    18    10:01 (1)

 13 |  08:32 09:55 (1) |  07:52 |  06:54 |  06:45 |  05:48 |  05:17 |  05:31 |  06:13 |  07:02 |  07:50 |  07:43 |  08:26 09:44 (1)
|  16:49    23    10:18 (1) |  17:42 |  18:31 |  20:22 |  21:10 |  21:47 |  21:44 |  21:00 |  19:55 |  18:47 |  16:49 |  16:25    17    10:01 (1)

 14 |  08:31 09:55 (1) |  07:50 |  06:52 |  06:43 |  05:46 |  05:17 |  05:32 |  06:15 |  07:03 |  07:51 |  07:44 |  08:27 09:45 (1)
|  16:51    24    10:19 (1) |  17:44 |  18:33 |  20:24 |  21:12 |  21:47 |  21:43 |  20:59 |  19:52 |  18:45 |  16:48 |  16:25    17    10:02 (1)

 15 |  08:31 09:55 (1) |  07:48 |  06:50 |  06:41 |  05:45 |  05:17 |  05:33 |  06:16 |  07:05 |  07:53 |  07:46 |  08:28 09:45 (1)
|  16:52    24    10:19 (1) |  17:45 |  18:34 |  20:25 |  21:14 |  21:48 |  21:43 |  20:57 |  19:50 |  18:43 |  16:47 |  16:25    17    10:02 (1)

 16 |  08:30 09:56 (1) |  07:46 |  06:48 |  06:39 |  05:43 |  05:17 |  05:34 |  06:18 |  07:06 |  07:55 |  07:48 |  08:29 09:46 (1)
|  16:54    23    10:19 (1) |  17:47 |  18:36 |  20:27 |  21:15 |  21:49 |  21:42 |  20:55 |  19:48 |  18:41 |  16:45 |  16:25    16    10:02 (1)

 17 |  08:29 09:56 (1) |  07:44 |  06:45 |  06:37 |  05:42 |  05:17 |  05:35 |  06:19 |  07:08 |  07:56 |  07:49 09:40 (1) |  08:30 09:47 (1)
|  16:55    23    10:19 (1) |  17:49 |  18:38 |  20:29 |  21:16 |  21:49 |  21:41 |  20:53 |  19:46 |  18:39 |  16:44     8    09:48 (1) |  16:25    16    10:03 (1)

 18 |  08:28 09:57 (1) |  07:43 |  06:43 |  06:35 |  05:40 |  05:17 |  05:36 |  06:21 |  07:09 |  07:58 |  07:51 09:38 (1) |  08:30 09:47 (1)
|  16:57    23    10:20 (1) |  17:51 |  18:39 |  20:30 |  21:18 |  21:49 |  21:40 |  20:51 |  19:43 |  18:37 |  16:43    12    09:50 (1) |  16:26    15    10:02 (1)

 19 |  08:27 09:57 (1) |  07:41 |  06:41 |  06:32 |  05:39 |  05:17 |  05:38 |  06:23 |  07:11 |  08:00 |  07:53 09:36 (1) |  08:31 09:48 (1)
|  16:58    23    10:20 (1) |  17:53 |  18:41 |  20:32 |  21:19 |  21:50 |  21:39 |  20:49 |  19:41 |  18:35 |  16:41    15    09:51 (1) |  16:26    15    10:03 (1)

 20 |  08:26 09:58 (1) |  07:39 |  06:39 |  06:30 |  05:37 |  05:17 |  05:39 |  06:24 |  07:13 |  08:01 |  07:54 09:35 (1) |  08:32 09:49 (1)
|  17:00    22    10:20 (1) |  17:54 |  18:43 |  20:34 |  21:21 |  21:50 |  21:37 |  20:47 |  19:39 |  18:33 |  16:40    18    09:53 (1) |  16:26    15    10:04 (1)

 21 |  08:25 09:59 (1) |  07:37 |  06:36 |  06:28 |  05:36 |  05:17 |  05:40 |  06:26 |  07:14 |  08:03 |  07:56 09:35 (1) |  08:32 09:49 (1)
|  17:01    21    10:20 (1) |  17:56 |  18:44 |  20:35 |  21:22 |  21:51 |  21:36 |  20:45 |  19:37 |  18:31 |  16:39    19    09:54 (1) |  16:27    14    10:03 (1)

 22 |  08:24 09:59 (1) |  07:35 |  06:34 |  06:26 |  05:35 |  05:17 |  05:41 |  06:27 |  07:16 |  08:05 |  07:58 09:35 (1) |  08:33 09:50 (1)
|  17:03    20    10:19 (1) |  17:58 |  18:46 |  20:37 |  21:24 |  21:51 |  21:35 |  20:43 |  19:34 |  18:28 |  16:38    20    09:55 (1) |  16:27    14    10:04 (1)

 23 |  08:23 10:00 (1) |  07:33 |  06:32 |  06:24 |  05:34 |  05:17 |  05:43 |  06:29 |  07:17 |  08:06 |  07:59 09:35 (1) |  08:34 09:50 (1)
|  17:05    18    10:18 (1) |  18:00 |  18:48 |  20:39 |  21:25 |  21:51 |  21:34 |  20:41 |  19:32 |  18:26 |  16:37    21    09:56 (1) |  16:28    14    10:04 (1)

 24 |  08:22 10:02 (1) |  07:31 |  06:30 |  06:22 |  05:32 |  05:17 |  05:44 |  06:30 |  07:19 |  08:08 |  08:01 09:34 (1) |  08:34 09:51 (1)
|  17:06    16    10:18 (1) |  18:02 |  18:49 |  20:40 |  21:26 |  21:51 |  21:33 |  20:39 |  19:30 |  18:24 |  16:36    22    09:56 (1) |  16:28    14    10:05 (1)

 25 |  08:21 10:04 (1) |  07:29 |  06:27 |  06:20 |  05:31 |  05:18 |  05:45 |  06:32 |  07:20 |  07:10 |  08:02 09:35 (1) |  08:34 09:51 (1)
|  17:08    13    10:17 (1) |  18:03 |  18:51 |  20:42 |  21:28 |  21:51 |  21:31 |  20:36 |  19:27 |  17:23 |  16:35    22    09:57 (1) |  16:29    15    10:06 (1)

 26 |  08:20 10:05 (1) |  07:27 |  06:25 |  06:18 |  05:30 |  05:18 |  05:47 |  06:34 |  07:22 |  07:11 |  08:04 09:35 (1) |  08:35 09:51 (1)
|  17:10    10    10:15 (1) |  18:05 |  18:53 |  20:43 |  21:29 |  21:51 |  21:30 |  20:34 |  19:25 |  17:21 |  16:34    23    09:58 (1) |  16:29    15    10:06 (1)

 27 |  08:18 10:09 (1) |  07:25 |  06:23 |  06:16 |  05:29 |  05:19 |  05:48 |  06:35 |  07:24 |  07:13 |  08:05 09:35 (1) |  08:35 09:51 (1)
|  17:12     4    10:13 (1) |  18:07 |  18:54 |  20:45 |  21:30 |  21:51 |  21:29 |  20:32 |  19:23 |  17:19 |  16:33    23    09:58 (1) |  16:30    15    10:06 (1)

 28 |  08:17 |  07:22 |  06:21 |  06:14 |  05:28 |  05:19 |  05:49 |  06:37 |  07:25 |  07:15 |  08:07 09:35 (1) |  08:35 09:52 (1)
|  17:13 |  18:09 |  18:56 |  20:47 |  21:31 |  21:51 |  21:27 |  20:30 |  19:21 |  17:17 |  16:32    23    09:58 (1) |  16:31    16    10:08 (1)

 29 |  08:16 |  |  07:18 |  06:12 |  05:27 |  05:19 |  05:51 |  06:38 |  07:27 |  07:17 |  08:08 09:36 (1) |  08:36 09:52 (1)
|  17:15 |  |  19:58 |  20:48 |  21:33 |  21:51 |  21:26 |  20:28 |  19:18 |  17:15 |  16:31    23    09:59 (1) |  16:32    16    10:08 (1)

 30 |  08:14 |  |  07:16 |  06:10 |  05:26 |  05:20 |  05:52 |  06:40 |  07:28 |  07:18 |  08:10 09:36 (1) |  08:36 09:53 (1)
|  17:17 |  |  19:59 |  20:50 |  21:34 |  21:51 |  21:24 |  20:26 |  19:16 |  17:13 |  16:30    23    09:59 (1) |  16:32    16    10:09 (1)

 31 |  08:13 |  |  07:14 |  |  05:25 |  |  05:54 |  06:41 |  |  07:20 |  |  08:36 09:53 (1)
|  17:19 |  |  20:01 |  |  21:35 |  |  21:23 |  20:24 |  |  17:11 |  |  16:33    17    10:10 (1)

Sonnenscheinstunden |    262 |    278 |    366 |    413 |    480 |    494 |    498 |    453 |    382 |    334 |    270 |    248
astr.max.mögl.Beschattung |   537 | | | | | | | | | |   272 |   542
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SHADOW - Kalender
Berechnung: GesamtbelastungSchattenrezeptor: J - IO 9a
Voraussetzungen für Berechnung des Schattenwurfs
Referenzjahr für Kalender 2015
Die dargestellten Zeiten sind die astronomisch maximal mögliche Beschattungsdauer, berechnet unter folgenden Annahmen:
   Die Sonne scheint täglich von Sonnenauf- bis -untergang
   Die Rotorfläche steht immer senkrecht zur Sonneneinfallsrichtung 
   Die Windenergieanlage/n ist/ sind immer in Betrieb

Tabellen-Layout: Die Daten für jeden Tag sind in folgender Matrix wiedergegeben (Sommerzeit wie Bezugsjahr) :

Tag im Monat Sonnenaufgang    (SS:MM) Zeitpunkt (SS:MM) Schattenanfang (WEA mit erstem Schatten)
Sonnenuntergang (SS:MM) Minuten mit Schatten Zeitpunkt (SS:MM) Schattenende (WEA mit letztem Schatten)

| Januar | Februar | März | April | Mai | Juni | Juli | August | September| Oktober | November | Dezember
            

  1 |  08:36 10:15 (1) |  08:12 |  07:20 |  07:12 |  06:09 |  05:24 |  05:21 |  05:55 |  06:43 |  07:30 |  07:22 |  08:11 10:04 (1)
|  16:35    24    10:39 (1) |  17:20 |  18:10 |  20:02 |  20:52 |  21:36 |  21:51 |  21:21 |  20:21 |  19:14 |  17:09 |  16:30    19    10:23 (1)

  2 |  08:36 10:15 (1) |  08:10 |  07:18 |  07:09 |  06:07 |  05:23 |  05:21 |  05:57 |  06:44 |  07:32 |  07:24 |  08:13 10:03 (1)
|  16:36    24    10:39 (1) |  17:22 |  18:12 |  20:04 |  20:53 |  21:37 |  21:50 |  21:20 |  20:19 |  19:12 |  17:07 |  16:29    20    10:23 (1)

  3 |  08:36 10:15 (1) |  08:09 |  07:16 |  07:07 |  06:05 |  05:23 |  05:22 |  05:58 |  06:46 |  07:33 |  07:25 |  08:14 10:04 (1)
|  16:37    24    10:39 (1) |  17:24 |  18:14 |  20:06 |  20:55 |  21:38 |  21:50 |  21:18 |  20:17 |  19:09 |  17:06 |  16:28    21    10:25 (1)

  4 |  08:36 10:16 (1) |  08:07 |  07:14 |  07:05 |  06:03 |  05:22 |  05:23 |  06:00 |  06:48 |  07:35 |  07:27 |  08:15 10:03 (1)
|  16:38    24    10:40 (1) |  17:26 |  18:16 |  20:07 |  20:56 |  21:39 |  21:50 |  21:16 |  20:15 |  19:07 |  17:04 |  16:28    22    10:25 (1)

  5 |  08:35 10:17 (1) |  08:05 |  07:12 |  07:03 |  06:01 |  05:21 |  05:23 |  06:01 |  06:49 |  07:36 |  07:29 |  08:17 10:03 (1)
|  16:39    24    10:41 (1) |  17:27 |  18:17 |  20:09 |  20:58 |  21:40 |  21:49 |  21:15 |  20:13 |  19:05 |  17:02 |  16:27    22    10:25 (1)

  6 |  08:35 10:17 (1) |  08:04 |  07:10 |  07:01 |  05:59 |  05:21 |  05:24 |  06:03 |  06:51 |  07:38 |  07:30 |  08:18 10:04 (1)
|  16:40    23    10:40 (1) |  17:29 |  18:19 |  20:11 |  21:00 |  21:41 |  21:49 |  21:13 |  20:10 |  19:03 |  17:00 |  16:27    23    10:27 (1)

  7 |  08:35 10:18 (1) |  08:02 |  07:08 |  06:58 |  05:58 |  05:20 |  05:25 |  06:04 |  06:52 |  07:40 |  07:32 |  08:19 10:04 (1)
|  16:41    23    10:41 (1) |  17:31 |  18:21 |  20:12 |  21:01 |  21:42 |  21:48 |  21:11 |  20:08 |  19:00 |  16:59 |  16:26    23    10:27 (1)

  8 |  08:35 10:18 (1) |  08:01 |  07:05 |  06:56 |  05:56 |  05:19 |  05:26 |  06:06 |  06:54 |  07:41 |  07:34 |  08:21 10:04 (1)
|  16:42    23    10:41 (1) |  17:33 |  18:22 |  20:14 |  21:03 |  21:43 |  21:48 |  21:10 |  20:06 |  18:58 |  16:57 |  16:26    23    10:27 (1)

  9 |  08:34 10:19 (1) |  07:59 |  07:03 |  06:54 |  05:54 |  05:19 |  05:27 |  06:07 |  06:55 |  07:43 |  07:36 |  08:22 10:05 (1)
|  16:44    23    10:42 (1) |  17:35 |  18:24 |  20:16 |  21:04 |  21:44 |  21:47 |  21:08 |  20:04 |  18:56 |  16:56 |  16:26    23    10:28 (1)

 10 |  08:34 10:20 (1) |  07:57 |  07:01 |  06:52 |  05:53 |  05:18 |  05:28 |  06:09 |  06:57 |  07:45 |  07:37 |  08:23 10:05 (1)
|  16:45    21    10:41 (1) |  17:36 |  18:26 |  20:17 |  21:06 |  21:45 |  21:47 |  21:06 |  20:01 |  18:54 |  16:54 |  16:26    24    10:29 (1)

 11 |  08:33 10:20 (1) |  07:55 |  06:59 |  06:50 |  05:51 |  05:18 |  05:29 |  06:10 |  06:58 |  07:46 |  07:39 |  08:24 10:05 (1)
|  16:46    21    10:41 (1) |  17:38 |  18:27 |  20:19 |  21:07 |  21:45 |  21:46 |  21:04 |  19:59 |  18:52 |  16:52 |  16:25    24    10:29 (1)

 12 |  08:33 10:22 (1) |  07:54 |  06:57 |  06:47 |  05:49 |  05:18 |  05:30 |  06:12 |  07:00 |  07:48 |  07:41 |  08:25 10:05 (1)
|  16:48    20    10:42 (1) |  17:40 |  18:29 |  20:21 |  21:09 |  21:46 |  21:45 |  21:02 |  19:57 |  18:49 |  16:51 |  16:25    25    10:30 (1)

 13 |  08:32 10:22 (1) |  07:52 |  06:54 |  06:45 |  05:48 |  05:17 |  05:31 |  06:13 |  07:02 |  07:50 |  07:43 |  08:26 10:06 (1)
|  16:49    19    10:41 (1) |  17:42 |  18:31 |  20:22 |  21:10 |  21:47 |  21:44 |  21:00 |  19:55 |  18:47 |  16:49 |  16:25    24    10:30 (1)

 14 |  08:31 10:23 (1) |  07:50 |  06:52 |  06:43 |  05:46 |  05:17 |  05:32 |  06:15 |  07:03 |  07:51 |  07:44 |  08:27 10:06 (1)
|  16:51    18    10:41 (1) |  17:44 |  18:33 |  20:24 |  21:12 |  21:47 |  21:43 |  20:59 |  19:52 |  18:45 |  16:48 |  16:25    25    10:31 (1)

 15 |  08:31 10:24 (1) |  07:48 |  06:50 |  06:41 |  05:45 |  05:17 |  05:33 |  06:16 |  07:05 |  07:53 |  07:46 |  08:28 10:07 (1)
|  16:52    16    10:40 (1) |  17:45 |  18:34 |  20:25 |  21:13 |  21:48 |  21:43 |  20:57 |  19:50 |  18:43 |  16:47 |  16:25    24    10:31 (1)

 16 |  08:30 10:26 (1) |  07:46 |  06:48 |  06:39 |  05:43 |  05:17 |  05:34 |  06:18 |  07:06 |  07:54 |  07:48 |  08:29 10:07 (1)
|  16:54    14    10:40 (1) |  17:47 |  18:36 |  20:27 |  21:15 |  21:49 |  21:42 |  20:55 |  19:48 |  18:41 |  16:45 |  16:25    25    10:32 (1)

 17 |  08:29 10:27 (1) |  07:44 |  06:45 |  06:37 |  05:42 |  05:17 |  05:35 |  06:19 |  07:08 |  07:56 |  07:49 |  08:30 10:08 (1)
|  16:55    11    10:38 (1) |  17:49 |  18:38 |  20:29 |  21:16 |  21:49 |  21:41 |  20:53 |  19:46 |  18:39 |  16:44 |  16:25    24    10:32 (1)

 18 |  08:28 10:30 (1) |  07:43 |  06:43 |  06:35 |  05:40 |  05:17 |  05:36 |  06:21 |  07:09 |  07:58 |  07:51 |  08:30 10:08 (1)
|  16:57     7    10:37 (1) |  17:51 |  18:39 |  20:30 |  21:18 |  21:49 |  21:40 |  20:51 |  19:43 |  18:37 |  16:43 |  16:26    24    10:32 (1)

 19 |  08:27 |  07:41 |  06:41 |  06:32 |  05:39 |  05:17 |  05:38 |  06:23 |  07:11 |  08:00 |  07:53 |  08:31 10:08 (1)
|  16:58 |  17:53 |  18:41 |  20:32 |  21:19 |  21:50 |  21:39 |  20:49 |  19:41 |  18:35 |  16:41 |  16:26    25    10:33 (1)

 20 |  08:26 |  07:39 |  06:39 |  06:30 |  05:37 |  05:17 |  05:39 |  06:24 |  07:13 |  08:01 |  07:54 |  08:32 10:09 (1)
|  17:00 |  17:54 |  18:43 |  20:34 |  21:21 |  21:50 |  21:37 |  20:47 |  19:39 |  18:33 |  16:40 |  16:26    25    10:34 (1)

 21 |  08:25 |  07:37 |  06:36 |  06:28 |  05:36 |  05:17 |  05:40 |  06:26 |  07:14 |  08:03 |  07:56 |  08:32 10:09 (1)
|  17:01 |  17:56 |  18:44 |  20:35 |  21:22 |  21:51 |  21:36 |  20:45 |  19:37 |  18:31 |  16:39 |  16:27    25    10:34 (1)

 22 |  08:24 |  07:35 |  06:34 |  06:26 |  05:35 |  05:17 |  05:41 |  06:27 |  07:16 |  08:05 |  07:58 |  08:33 10:10 (1)
|  17:03 |  17:58 |  18:46 |  20:37 |  21:24 |  21:51 |  21:35 |  20:43 |  19:34 |  18:28 |  16:38 |  16:27    24    10:34 (1)

 23 |  08:23 |  07:33 |  06:32 |  06:24 |  05:34 |  05:17 |  05:43 |  06:29 |  07:17 |  08:06 |  07:59 |  08:34 10:10 (1)
|  17:05 |  18:00 |  18:48 |  20:39 |  21:25 |  21:51 |  21:34 |  20:41 |  19:32 |  18:26 |  16:37 |  16:28    24    10:34 (1)

 24 |  08:22 |  07:31 |  06:30 |  06:22 |  05:32 |  05:17 |  05:44 |  06:30 |  07:19 |  08:08 |  08:01 |  08:34 10:11 (1)
|  17:06 |  18:02 |  18:49 |  20:40 |  21:26 |  21:51 |  21:33 |  20:39 |  19:30 |  18:24 |  16:36 |  16:28    25    10:36 (1)

 25 |  08:21 |  07:29 |  06:27 |  06:20 |  05:31 |  05:18 |  05:45 |  06:32 |  07:20 |  07:10 |  08:02 10:09 (1) |  08:34 10:11 (1)
|  17:08 |  18:03 |  18:51 |  20:42 |  21:28 |  21:51 |  21:31 |  20:36 |  19:27 |  17:23 |  16:35     3    10:12 (1) |  16:29    25    10:36 (1)

 26 |  08:20 |  07:27 |  06:25 |  06:18 |  05:30 |  05:18 |  05:47 |  06:33 |  07:22 |  07:11 |  08:04 10:07 (1) |  08:35 10:11 (1)
|  17:10 |  18:05 |  18:53 |  20:43 |  21:29 |  21:51 |  21:30 |  20:34 |  19:25 |  17:21 |  16:34     9    10:16 (1) |  16:29    25    10:36 (1)

 27 |  08:18 |  07:25 |  06:23 |  06:16 |  05:29 |  05:19 |  05:48 |  06:35 |  07:24 |  07:13 |  08:05 10:05 (1) |  08:35 10:12 (1)
|  17:12 |  18:07 |  18:54 |  20:45 |  21:30 |  21:51 |  21:29 |  20:32 |  19:23 |  17:19 |  16:33    13    10:18 (1) |  16:30    24    10:36 (1)

 28 |  08:17 |  07:22 |  06:21 |  06:14 |  05:28 |  05:19 |  05:49 |  06:37 |  07:25 |  07:15 |  08:07 10:04 (1) |  08:35 10:13 (1)
|  17:13 |  18:09 |  18:56 |  20:47 |  21:31 |  21:51 |  21:27 |  20:30 |  19:21 |  17:17 |  16:32    15    10:19 (1) |  16:31    24    10:37 (1)

 29 |  08:16 |  |  07:18 |  06:12 |  05:27 |  05:19 |  05:51 |  06:38 |  07:27 |  07:17 |  08:08 10:04 (1) |  08:36 10:13 (1)
|  17:15 |  |  19:58 |  20:48 |  21:33 |  21:51 |  21:26 |  20:28 |  19:18 |  17:15 |  16:31    17    10:21 (1) |  16:32    25    10:38 (1)

 30 |  08:14 |  |  07:16 |  06:10 |  05:26 |  05:20 |  05:52 |  06:40 |  07:28 |  07:18 |  08:10 10:03 (1) |  08:36 10:14 (1)
|  17:17 |  |  19:59 |  20:50 |  21:34 |  21:51 |  21:24 |  20:26 |  19:16 |  17:13 |  16:30    19    10:22 (1) |  16:32    24    10:38 (1)

 31 |  08:13 |  |  07:14 |  |  05:25 |  |  05:54 |  06:41 |  |  07:20 |  |  08:36 10:14 (1)
|  17:19 |  |  20:01 |  |  21:35 |  |  21:23 |  20:24 |  |  17:11 |  |  16:33    25    10:39 (1)

Sonnenscheinstunden |    262 |    278 |    366 |    413 |    480 |    494 |    498 |    453 |    382 |    334 |    270 |    248
astr.max.mögl.Beschattung |   359 | | | | | | | | | |    76 |   735
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SHADOW - Kalender
Berechnung: GesamtbelastungSchattenrezeptor: K - IO 10
Voraussetzungen für Berechnung des Schattenwurfs
Referenzjahr für Kalender 2015
Die dargestellten Zeiten sind die astronomisch maximal mögliche Beschattungsdauer, berechnet unter folgenden Annahmen:
   Die Sonne scheint täglich von Sonnenauf- bis -untergang
   Die Rotorfläche steht immer senkrecht zur Sonneneinfallsrichtung 
   Die Windenergieanlage/n ist/ sind immer in Betrieb

Tabellen-Layout: Die Daten für jeden Tag sind in folgender Matrix wiedergegeben (Sommerzeit wie Bezugsjahr) :

Tag im Monat Sonnenaufgang    (SS:MM) Zeitpunkt (SS:MM) Schattenanfang (WEA mit erstem Schatten)
Sonnenuntergang (SS:MM) Minuten mit Schatten Zeitpunkt (SS:MM) Schattenende (WEA mit letztem Schatten)

| Januar | Februar | März | April | Mai | Juni
      

  1 |  08:36 |  08:11 |  07:20 |  07:12 |  06:08 |  05:24
|  16:34 |  17:20 |  18:10 |  20:02 |  20:51 |  21:36

  2 |  08:36 |  08:10 |  07:18 |  07:09 |  06:07 |  05:23
|  16:35 |  17:22 |  18:12 |  20:04 |  20:53 |  21:37

  3 |  08:36 |  08:08 |  07:16 16:56 (2) |  07:07 |  06:05 |  05:23
|  16:37 |  17:24 |  18:14    10    17:06 (2) |  20:06 |  20:55 |  21:38

  4 |  08:36 |  08:07 16:32 (3) |  07:14 16:53 (2) |  07:05 |  06:03 |  05:22
|  16:38 |  17:26     1    16:33 (3) |  18:15    16    17:09 (2) |  20:07 |  20:56 |  21:39

  5 |  08:35 |  08:05 16:28 (3) |  07:12 16:50 (2) |  07:03 |  06:01 |  05:21
|  16:39 |  17:27    10    16:38 (3) |  18:17    20    17:10 (2) |  20:09 |  20:58 |  21:40

  6 |  08:35 |  08:04 16:27 (3) |  07:10 16:48 (2) |  07:00 |  05:59 |  05:20
|  16:40 |  17:29    13    16:40 (3) |  18:19    23    17:11 (2) |  20:11 |  20:59 |  21:41

  7 |  08:35 |  08:02 16:25 (3) |  07:07 16:47 (2) |  06:58 |  05:58 |  05:20
|  16:41 |  17:31    16    16:41 (3) |  18:21    26    17:13 (2) |  20:12 |  21:01 |  21:42

  8 |  08:34 |  08:00 16:24 (3) |  07:05 16:46 (2) |  06:56 19:07 (1) |  05:56 |  05:19
|  16:42 |  17:33    18    16:42 (3) |  18:22    41    17:46 (5) |  20:14    10    19:17 (1) |  21:03 |  21:43

  9 |  08:34 |  07:59 16:23 (3) |  07:03 16:45 (2) |  06:54 19:04 (1) |  05:54 |  05:19
|  16:44 |  17:35    20    16:43 (3) |  18:24    53    17:48 (5) |  20:16    16    19:20 (1) |  21:04 |  21:44

 10 |  08:34 |  07:57 16:24 (3) |  07:01 16:44 (2) |  06:52 19:02 (1) |  05:52 |  05:18
|  16:45 |  17:36    20    16:44 (3) |  18:26    56    17:49 (5) |  20:17    19    19:21 (1) |  21:06 |  21:44

 11 |  08:33 |  07:55 16:23 (3) |  06:59 16:44 (2) |  06:49 19:01 (1) |  05:51 |  05:18
|  16:46 |  17:38    21    16:44 (3) |  18:27    59    17:50 (5) |  20:19    21    19:22 (1) |  21:07 |  21:45

 12 |  08:32 |  07:54 16:23 (3) |  06:56 16:44 (2) |  06:47 18:59 (1) |  05:49 |  05:18
|  16:48 |  17:40    21    16:44 (3) |  18:29    60    17:50 (5) |  20:20    23    19:22 (1) |  21:09 |  21:46

 13 |  08:32 |  07:52 16:23 (3) |  06:54 16:43 (2) |  06:45 18:58 (1) |  05:48 |  05:17
|  16:49 |  17:42    21    16:44 (3) |  18:31    60    17:49 (5) |  20:22    24    19:22 (1) |  21:10 |  21:47

 14 |  08:31 |  07:50 16:23 (3) |  06:52 16:43 (2) |  06:43 18:58 (1) |  05:46 |  05:17
|  16:51 |  17:44    21    16:44 (3) |  18:32    61    17:49 (5) |  20:24    25    19:23 (1) |  21:12 |  21:47

 15 |  08:30 |  07:48 16:24 (3) |  06:50 16:44 (2) |  06:41 18:57 (1) |  05:45 |  05:17
|  16:52 |  17:45    19    16:43 (3) |  18:34    58    17:49 (5) |  20:25    26    19:23 (1) |  21:13 |  21:48

 16 |  08:30 |  07:46 16:25 (3) |  06:48 16:45 (2) |  06:39 18:57 (1) |  05:43 |  05:17
|  16:54 |  17:47    18    16:43 (3) |  18:36    55    17:48 (5) |  20:27    26    19:23 (1) |  21:15 |  21:48

 17 |  08:29 |  07:44 16:26 (3) |  06:45 16:45 (2) |  06:37 18:57 (1) |  05:42 |  05:17
|  16:55 |  17:49    16    16:42 (3) |  18:38    52    17:45 (5) |  20:29    26    19:23 (1) |  21:16 |  21:49

 18 |  08:28 |  07:42 16:27 (3) |  06:43 16:46 (2) |  06:34 18:57 (1) |  05:40 |  05:17
|  16:57 |  17:51    13    16:40 (3) |  18:39    42    17:41 (5) |  20:30    25    19:22 (1) |  21:18 |  21:49

 19 |  08:27 |  07:40 16:29 (3) |  06:41 16:48 (2) |  06:32 18:57 (1) |  05:39 |  05:17
|  16:58 |  17:53     9    16:38 (3) |  18:41    34    17:36 (4) |  20:32    24    19:21 (1) |  21:19 |  21:50

 20 |  08:26 |  07:39 |  06:39 16:50 (2) |  06:30 18:58 (1) |  05:37 |  05:17
|  17:00 |  17:54 |  18:43    26    17:34 (4) |  20:34    23    19:21 (1) |  21:21 |  21:50

 21 |  08:25 |  07:37 |  06:36 16:53 (2) |  06:28 18:59 (1) |  05:36 |  05:17
|  17:01 |  17:56 |  18:44     7    17:00 (2) |  20:35    21    19:20 (1) |  21:22 |  21:50

 22 |  08:24 |  07:35 |  06:34 |  06:26 18:59 (1) |  05:35 |  05:17
|  17:03 |  17:58 |  18:46 |  20:37    19    19:18 (1) |  21:23 |  21:51

 23 |  08:23 |  07:33 |  06:32 |  06:24 19:01 (1) |  05:34 |  05:17
|  17:05 |  18:00 |  18:48 |  20:38    16    19:17 (1) |  21:25 |  21:51

 24 |  08:22 |  07:31 |  06:30 |  06:22 19:03 (1) |  05:32 |  05:17
|  17:06 |  18:01 |  18:49 |  20:40    11    19:14 (1) |  21:26 |  21:51

 25 |  08:21 |  07:29 |  06:27 |  06:20 19:07 (1) |  05:31 |  05:18
|  17:08 |  18:03 |  18:51 |  20:42     3    19:10 (1) |  21:27 |  21:51

 26 |  08:20 |  07:26 |  06:25 |  06:18 |  05:30 |  05:18
|  17:10 |  18:05 |  18:52 |  20:43 |  21:29 |  21:51

 27 |  08:18 |  07:24 |  06:23 |  06:16 |  05:29 |  05:18
|  17:12 |  18:07 |  18:54 |  20:45 |  21:30 |  21:51

 28 |  08:17 |  07:22 |  06:21 |  06:14 |  05:28 |  05:19
|  17:13 |  18:08 |  18:56 |  20:47 |  21:31 |  21:51

 29 |  08:16 |  |  07:18 |  06:12 |  05:27 |  05:19
|  17:15 |  |  19:57 |  20:48 |  21:32 |  21:51

 30 |  08:14 |  |  07:16 |  06:10 |  05:26 |  05:20
|  17:17 |  |  19:59 |  20:50 |  21:34 |  21:51

 31 |  08:13 |  |  07:14 |  |  05:25 |  
|  17:19 |  |  20:01 |  |  21:35 |  

Sonnenscheinstunden |    262 |    278 |    366 |    413 |    480 |    494
astr.max.mögl.Beschattung | |   257 |   759 |   358 | |
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Projekt:

13-127-GK-02
Beschreibung:

Schattenwurfgutachten für das geplante Repowering im Windpark Grevenbroich
Lizenzierter Anwender:

T&H I ngenieure GmbH 
Bremerhavener Heerstraße 10 
DE-28717 Bremen
+ 49 (0) 421 6989 9314
info@th-ingenieure.de
Berechnet:

27.05.2015 09:31/3.0.578

SHADOW - Kalender
Berechnung: GesamtbelastungSchattenrezeptor: K - IO 10
Voraussetzungen für Berechnung des Schattenwurfs
Referenzjahr für Kalender 2015
Die dargestellten Zeiten sind die astronomisch maximal mögliche Beschattungsdauer, berechnet unter folgenden Annahmen:
   Die Sonne scheint täglich von Sonnenauf- bis -untergang
   Die Rotorfläche steht immer senkrecht zur Sonneneinfallsrichtung 
   Die Windenergieanlage/n ist/ sind immer in Betrieb

Tabellen-Layout: Die Daten für jeden Tag sind in folgender Matrix wiedergegeben (Sommerzeit wie Bezugsjahr) :

Tag im Monat Sonnenaufgang    (SS:MM) Zeitpunkt (SS:MM) Schattenanfang (WEA mit erstem Schatten)
Sonnenuntergang (SS:MM) Minuten mit Schatten Zeitpunkt (SS:MM) Schattenende (WEA mit letztem Schatten)

| Juli | August | September | Oktober | November | Dezember
      

  1 |  05:21 |  05:55 |  06:43 18:59 (1) |  07:30 17:23 (2) |  07:22 15:53 (3) |  08:11
|  21:51 |  21:21 |  20:21    23    19:22 (1) |  19:14    60    18:29 (5) |  17:09    21    16:14 (3) |  16:30

  2 |  05:21 |  05:57 |  06:44 18:59 (1) |  07:32 17:23 (2) |  07:23 15:52 (3) |  08:13
|  21:50 |  21:19 |  20:19    22    19:21 (1) |  19:11    61    18:29 (5) |  17:07    21    16:13 (3) |  16:29

  3 |  05:22 |  05:58 |  06:46 19:00 (1) |  07:33 17:22 (2) |  07:25 15:53 (3) |  08:14
|  21:50 |  21:18 |  20:17    20    19:20 (1) |  19:09    60    18:28 (5) |  17:06    20    16:13 (3) |  16:28

  4 |  05:23 |  05:59 |  06:47 19:01 (1) |  07:35 17:22 (2) |  07:27 15:54 (3) |  08:15
|  21:50 |  21:16 |  20:15    17    19:18 (1) |  19:07    59    18:28 (5) |  17:04    18    16:12 (3) |  16:28

  5 |  05:23 |  06:01 |  06:49 19:02 (1) |  07:36 17:22 (2) |  07:29 15:54 (3) |  08:17
|  21:49 |  21:15 |  20:13    13    19:15 (1) |  19:05    56    18:27 (5) |  17:02    17    16:11 (3) |  16:27

  6 |  05:24 |  06:02 |  06:51 19:06 (1) |  07:38 17:22 (2) |  07:30 15:56 (3) |  08:18
|  21:49 |  21:13 |  20:10     4    19:10 (1) |  19:03    52    18:24 (5) |  17:00    14    16:10 (3) |  16:27

  7 |  05:25 |  06:04 |  06:52 |  07:40 17:22 (2) |  07:32 15:58 (3) |  08:19
|  21:48 |  21:11 |  20:08 |  19:00    40    18:22 (5) |  16:59    11    16:09 (3) |  16:26

  8 |  05:26 |  06:05 |  06:54 |  07:41 17:23 (2) |  07:34 16:00 (3) |  08:20
|  21:48 |  21:09 |  20:06 |  18:58    25    17:48 (2) |  16:57     6    16:06 (3) |  16:26

  9 |  05:27 |  06:07 |  06:55 |  07:43 17:23 (2) |  07:36 |  08:22
|  21:47 |  21:08 |  20:04 |  18:56    23    17:46 (2) |  16:56 |  16:26

 10 |  05:28 |  06:09 |  06:57 |  07:44 17:25 (2) |  07:37 |  08:23
|  21:46 |  21:06 |  20:01 |  18:54    20    17:45 (2) |  16:54 |  16:26

 11 |  05:29 |  06:10 |  06:58 |  07:46 17:27 (2) |  07:39 |  08:24
|  21:46 |  21:04 |  19:59 |  18:52    16    17:43 (2) |  16:52 |  16:25

 12 |  05:30 |  06:12 |  07:00 |  07:48 17:29 (2) |  07:41 |  08:25
|  21:45 |  21:02 |  19:57 |  18:49    10    17:39 (2) |  16:51 |  16:25

 13 |  05:31 |  06:13 |  07:02 |  07:49 |  07:42 |  08:26
|  21:44 |  21:00 |  19:55 |  18:47 |  16:49 |  16:25

 14 |  05:32 |  06:15 |  07:03 |  07:51 |  07:44 |  08:27
|  21:43 |  20:58 |  19:52 |  18:45 |  16:48 |  16:25

 15 |  05:33 |  06:16 |  07:05 |  07:53 |  07:46 |  08:28
|  21:42 |  20:56 |  19:50 |  18:43 |  16:47 |  16:25

 16 |  05:34 |  06:18 |  07:06 |  07:54 |  07:48 |  08:29
|  21:41 |  20:55 |  19:48 |  18:41 |  16:45 |  16:25

 17 |  05:35 |  06:19 |  07:08 |  07:56 |  07:49 |  08:29
|  21:40 |  20:53 |  19:46 |  18:39 |  16:44 |  16:25

 18 |  05:36 |  06:21 |  07:09 |  07:58 |  07:51 |  08:30
|  21:39 |  20:51 |  19:43 |  18:37 |  16:43 |  16:26

 19 |  05:37 |  06:22 |  07:11 |  07:59 |  07:53 |  08:31
|  21:38 |  20:49 |  19:41 |  18:35 |  16:41 |  16:26

 20 |  05:39 |  06:24 19:09 (1) |  07:13 |  08:01 |  07:54 |  08:32
|  21:37 |  20:47    10    19:19 (1) |  19:39 |  18:32 |  16:40 |  16:26

 21 |  05:40 |  06:26 19:07 (1) |  07:14 |  08:03 |  07:56 |  08:32
|  21:36 |  20:45    15    19:22 (1) |  19:36 |  18:30 |  16:39 |  16:27

 22 |  05:41 |  06:27 19:04 (1) |  07:16 |  08:04 |  07:57 |  08:33
|  21:35 |  20:43    18    19:22 (1) |  19:34 |  18:28 |  16:38 |  16:27

 23 |  05:43 |  06:29 19:03 (1) |  07:17 |  08:06 |  07:59 |  08:33
|  21:34 |  20:40    21    19:24 (1) |  19:32 |  18:26 |  16:37 |  16:28

 24 |  05:44 |  06:30 19:02 (1) |  07:19 17:36 (2) |  08:08 17:00 (3) |  08:01 |  08:34
|  21:32 |  20:38    22    19:24 (1) |  19:30    16    18:15 (4) |  18:24     8    17:08 (3) |  16:36 |  16:28

 25 |  05:45 |  06:32 19:01 (1) |  07:20 17:33 (2) |  07:10 15:58 (3) |  08:02 |  08:34
|  21:31 |  20:36    24    19:25 (1) |  19:27    28    18:18 (4) |  17:22    12    16:10 (3) |  16:35 |  16:29

 26 |  05:47 |  06:33 19:00 (1) |  07:22 17:30 (2) |  07:11 15:55 (3) |  08:04 |  08:35
|  21:30 |  20:34    25    19:25 (1) |  19:25    36    18:19 (4) |  17:20    16    16:11 (3) |  16:34 |  16:29

 27 |  05:48 |  06:35 19:00 (1) |  07:24 17:28 (2) |  07:13 15:54 (3) |  08:05 |  08:35
|  21:28 |  20:32    25    19:25 (1) |  19:23    46    18:25 (5) |  17:19    18    16:12 (3) |  16:33 |  16:30

 28 |  05:49 |  06:37 18:59 (1) |  07:25 17:26 (2) |  07:15 15:53 (3) |  08:07 |  08:35
|  21:27 |  20:30    25    19:24 (1) |  19:21    52    18:27 (5) |  17:17    20    16:13 (3) |  16:32 |  16:31

 29 |  05:51 |  06:38 18:59 (1) |  07:27 17:25 (2) |  07:16 15:53 (3) |  08:08 |  08:35
|  21:26 |  20:28    26    19:25 (1) |  19:18    57    18:29 (5) |  17:15    20    16:13 (3) |  16:31 |  16:31

 30 |  05:52 |  06:40 18:58 (1) |  07:28 17:24 (2) |  07:18 15:53 (3) |  08:10 |  08:36
|  21:24 |  20:26    26    19:24 (1) |  19:16    60    18:30 (5) |  17:13    21    16:14 (3) |  16:30 |  16:32

 31 |  05:54 |  06:41 18:59 (1) |  |  07:20 15:53 (3) |  |  08:36
|  21:23 |  20:24    24    19:23 (1) |  |  17:11    21    16:14 (3) |  |  16:33

Sonnenscheinstunden |    498 |    453 |    382 |    334 |    270 |    248
astr.max.mögl.Beschattung | |   261 |   394 |   618 |   128 |
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Projekt:

13-127-GK-02
Beschreibung:

Schattenwurfgutachten für das geplante Repowering im Windpark Grevenbroich
Lizenzierter Anwender:

T&H I ngenieure GmbH 
Bremerhavener Heerstraße 10 
DE-28717 Bremen
+ 49 (0) 421 6989 9314
info@th-ingenieure.de
Berechnet:

27.05.2015 09:31/3.0.578

SHADOW - Kalender
Berechnung: GesamtbelastungSchattenrezeptor: L - IO 11
Voraussetzungen für Berechnung des Schattenwurfs
Referenzjahr für Kalender 2015
Die dargestellten Zeiten sind die astronomisch maximal mögliche Beschattungsdauer, berechnet unter folgenden Annahmen:
   Die Sonne scheint täglich von Sonnenauf- bis -untergang
   Die Rotorfläche steht immer senkrecht zur Sonneneinfallsrichtung 
   Die Windenergieanlage/n ist/ sind immer in Betrieb

Tabellen-Layout: Die Daten für jeden Tag sind in folgender Matrix wiedergegeben (Sommerzeit wie Bezugsjahr) :

Tag im Monat Sonnenaufgang    (SS:MM) Zeitpunkt (SS:MM) Schattenanfang (WEA mit erstem Schatten)
Sonnenuntergang (SS:MM) Minuten mit Schatten Zeitpunkt (SS:MM) Schattenende (WEA mit letztem Schatten)

| Januar | Februar | März | April | Mai | Juni
      

  1 |  08:36 |  08:12 10:03 (5) |  07:20 |  07:12 |  06:09 |  05:24
|  16:35 |  17:20    14    10:17 (5) |  18:10 |  20:03 |  20:52 |  21:36

  2 |  08:36 09:59 (5) |  08:10 09:07 (4) |  07:18 |  07:10 |  06:07 |  05:23
|  16:36     2    10:01 (5) |  17:22    13    10:15 (5) |  18:12 |  20:04 |  20:53 |  21:37

  3 |  08:36 09:58 (5) |  08:09 09:04 (4) |  07:16 |  07:07 |  06:05 |  05:23
|  16:37     6    10:04 (5) |  17:24    11    09:15 (4) |  18:14 |  20:06 |  20:55 |  21:38

  4 |  08:36 09:57 (5) |  08:07 09:02 (4) |  07:14 08:07 (1) |  07:05 |  06:03 |  05:22
|  16:38     9    10:06 (5) |  17:26    14    09:16 (4) |  18:16     6    08:13 (1) |  20:07 |  20:56 |  21:39

  5 |  08:35 09:57 (5) |  08:05 09:02 (4) |  07:12 08:03 (1) |  07:03 |  06:01 |  05:21
|  16:39    11    10:08 (5) |  17:28    16    09:18 (4) |  18:17    13    08:16 (1) |  20:09 |  20:58 |  21:40

  6 |  08:35 09:56 (5) |  08:04 09:01 (4) |  07:10 08:02 (1) |  07:01 |  05:59 |  05:21
|  16:40    13    10:09 (5) |  17:29    18    09:19 (4) |  18:19    15    08:17 (1) |  20:11 |  21:00 |  21:41

  7 |  08:35 09:56 (5) |  08:02 09:00 (4) |  07:08 08:00 (1) |  06:58 |  05:58 |  05:20
|  16:41    15    10:11 (5) |  17:31    19    09:19 (4) |  18:21    18    08:18 (1) |  20:12 |  21:01 |  21:42

  8 |  08:35 09:55 (5) |  08:01 08:59 (4) |  07:05 08:00 (1) |  06:56 |  05:56 |  05:19
|  16:42    16    10:11 (5) |  17:33    21    09:20 (4) |  18:22    19    08:19 (1) |  20:14 |  21:03 |  21:43

  9 |  08:34 09:55 (5) |  07:59 09:00 (4) |  07:03 07:59 (1) |  06:54 |  05:54 |  05:19
|  16:44    18    10:13 (5) |  17:35    21    09:21 (4) |  18:24    21    08:20 (1) |  20:16 |  21:04 |  21:44

 10 |  08:34 09:55 (5) |  07:57 09:00 (4) |  07:01 07:58 (1) |  06:52 |  05:53 |  05:19
|  16:45    19    10:14 (5) |  17:36    21    09:21 (4) |  18:26    21    08:19 (1) |  20:17 |  21:06 |  21:45

 11 |  08:33 09:54 (5) |  07:55 09:00 (4) |  06:59 07:58 (1) |  06:50 |  05:51 |  05:18
|  16:46    20    10:14 (5) |  17:38    21    09:21 (4) |  18:28    21    08:19 (1) |  20:19 |  21:07 |  21:45

 12 |  08:33 09:55 (5) |  07:54 09:00 (4) |  06:57 07:58 (1) |  06:47 |  05:49 |  05:18
|  16:48    21    10:16 (5) |  17:40    20    09:20 (4) |  18:29    20    08:18 (1) |  20:21 |  21:09 |  21:46

 13 |  08:32 09:54 (5) |  07:52 08:37 (2) |  06:54 07:59 (1) |  06:45 |  05:48 |  05:17
|  16:49    23    10:17 (5) |  17:42    23    09:20 (4) |  18:31    19    08:18 (1) |  20:22 |  21:10 |  21:47

 14 |  08:31 09:54 (5) |  07:50 08:34 (2) |  06:52 07:58 (1) |  06:43 |  05:46 |  05:17
|  16:51    23    10:17 (5) |  17:44    27    09:19 (4) |  18:33    18    08:16 (1) |  20:24 |  21:12 |  21:47

 15 |  08:31 09:54 (5) |  07:48 08:32 (2) |  06:50 08:00 (1) |  06:41 |  05:45 |  05:17
|  16:52    24    10:18 (5) |  17:46    29    09:18 (4) |  18:34    15    08:15 (1) |  20:25 |  21:14 |  21:48

 16 |  08:30 09:54 (5) |  07:46 08:31 (2) |  06:48 08:01 (1) |  06:39 |  05:43 |  05:17
|  16:54    24    10:18 (5) |  17:47    28    09:16 (4) |  18:36    12    08:13 (1) |  20:27 |  21:15 |  21:49

 17 |  08:29 09:54 (5) |  07:44 08:30 (2) |  06:45 08:05 (1) |  06:37 |  05:42 |  05:17
|  16:55    25    10:19 (5) |  17:49    23    09:13 (4) |  18:38     3    08:08 (1) |  20:29 |  21:16 |  21:49

 18 |  08:28 09:54 (5) |  07:43 08:30 (2) |  06:43 |  06:35 |  05:40 |  05:17
|  16:57    26    10:20 (5) |  17:51    17    08:47 (2) |  18:39 |  20:30 |  21:18 |  21:49

 19 |  08:27 09:54 (5) |  07:41 08:30 (2) |  06:41 |  06:32 |  05:39 |  05:17
|  16:58    26    10:20 (5) |  17:53    17    08:47 (2) |  18:41 |  20:32 |  21:19 |  21:50

 20 |  08:26 09:55 (5) |  07:39 08:30 (2) |  06:39 |  06:30 |  05:38 |  05:17
|  17:00    26    10:21 (5) |  17:54    16    08:46 (2) |  18:43 |  20:34 |  21:21 |  21:50

 21 |  08:25 09:55 (5) |  07:37 08:30 (2) |  06:36 |  06:28 |  05:36 |  05:17
|  17:02    26    10:21 (5) |  17:56    16    08:46 (2) |  18:44 |  20:35 |  21:22 |  21:51

 22 |  08:24 09:55 (5) |  07:35 08:31 (2) |  06:34 |  06:26 |  05:35 |  05:17
|  17:03    26    10:21 (5) |  17:58    14    08:45 (2) |  18:46 |  20:37 |  21:24 |  21:51

 23 |  08:23 09:55 (5) |  07:33 08:33 (2) |  06:32 |  06:24 |  05:34 |  05:17
|  17:05    26    10:21 (5) |  18:00    11    08:44 (2) |  18:48 |  20:39 |  21:25 |  21:51

 24 |  08:22 09:56 (5) |  07:31 08:35 (2) |  06:30 |  06:22 |  05:32 |  05:18
|  17:07    26    10:22 (5) |  18:02     6    08:41 (2) |  18:49 |  20:40 |  21:26 |  21:51

 25 |  08:21 09:57 (5) |  07:29 |  06:27 |  06:20 |  05:31 |  05:18
|  17:08    25    10:22 (5) |  18:03 |  18:51 |  20:42 |  21:28 |  21:51

 26 |  08:20 09:57 (5) |  07:27 |  06:25 |  06:18 |  05:30 |  05:18
|  17:10    24    10:21 (5) |  18:05 |  18:53 |  20:44 |  21:29 |  21:51

 27 |  08:18 09:58 (5) |  07:25 |  06:23 |  06:16 |  05:29 |  05:19
|  17:12    24    10:22 (5) |  18:07 |  18:54 |  20:45 |  21:30 |  21:51

 28 |  08:17 09:58 (5) |  07:22 |  06:21 |  06:14 |  05:28 |  05:19
|  17:13    23    10:21 (5) |  18:09 |  18:56 |  20:47 |  21:31 |  21:51

 29 |  08:16 09:59 (5) |  |  07:18 |  06:12 |  05:27 |  05:20
|  17:15    22    10:21 (5) |  |  19:58 |  20:48 |  21:33 |  21:51

 30 |  08:14 10:00 (5) |  |  07:16 |  06:10 |  05:26 |  05:20
|  17:17    19    10:19 (5) |  |  19:59 |  20:50 |  21:34 |  21:51

 31 |  08:13 10:02 (5) |  |  07:14 |  |  05:25 |  
|  17:19    17    10:19 (5) |  |  20:01 |  |  21:35 |  

Sonnenscheinstunden |    262 |    278 |    366 |    413 |    480 |    494
astr.max.mögl.Beschattung |   605 |   436 |   221 | | |



windPRO 3.0.578  ©  EMD International A/S, Tel. + 45 96 35 44 44, www.emd.dk, windpro@emd.dk windPRO27.05.2015 09:45 /  21
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SHADOW - Kalender
Berechnung: GesamtbelastungSchattenrezeptor: L - IO 11
Voraussetzungen für Berechnung des Schattenwurfs
Referenzjahr für Kalender 2015
Die dargestellten Zeiten sind die astronomisch maximal mögliche Beschattungsdauer, berechnet unter folgenden Annahmen:
   Die Sonne scheint täglich von Sonnenauf- bis -untergang
   Die Rotorfläche steht immer senkrecht zur Sonneneinfallsrichtung 
   Die Windenergieanlage/n ist/ sind immer in Betrieb

Tabellen-Layout: Die Daten für jeden Tag sind in folgender Matrix wiedergegeben (Sommerzeit wie Bezugsjahr) :

Tag im Monat Sonnenaufgang    (SS:MM) Zeitpunkt (SS:MM) Schattenanfang (WEA mit erstem Schatten)
Sonnenuntergang (SS:MM) Minuten mit Schatten Zeitpunkt (SS:MM) Schattenende (WEA mit letztem Schatten)

| Juli | August | September | Oktober | November | Dezember
      

  1 |  05:21 |  05:55 |  06:43 |  07:30 08:38 (1) |  07:22 08:29 (4) |  08:11 09:36 (5)
|  21:51 |  21:21 |  20:21 |  19:14    18    08:56 (1) |  17:09    21    08:50 (4) |  16:30    22    09:58 (5)

  2 |  05:21 |  05:57 |  06:44 |  07:32 08:37 (1) |  07:24 08:29 (4) |  08:13 09:36 (5)
|  21:50 |  21:20 |  20:19 |  19:12    20    08:57 (1) |  17:07    21    08:50 (4) |  16:29    21    09:57 (5)

  3 |  05:22 |  05:58 |  06:46 |  07:33 08:37 (1) |  07:25 08:30 (4) |  08:14 09:38 (5)
|  21:50 |  21:18 |  20:17 |  19:09    20    08:57 (1) |  17:06    20    08:50 (4) |  16:28    20    09:58 (5)

  4 |  05:23 |  06:00 |  06:48 |  07:35 08:36 (1) |  07:27 08:29 (4) |  08:15 09:38 (5)
|  21:50 |  21:16 |  20:15 |  19:07    21    08:57 (1) |  17:04    20    08:49 (4) |  16:28    19    09:57 (5)

  5 |  05:23 |  06:01 |  06:49 |  07:36 08:36 (1) |  07:29 08:29 (4) |  08:17 09:39 (5)
|  21:49 |  21:15 |  20:13 |  19:05    21    08:57 (1) |  17:02    20    08:49 (4) |  16:27    17    09:56 (5)

  6 |  05:24 |  06:03 |  06:51 |  07:38 08:35 (1) |  07:30 08:30 (4) |  08:18 09:41 (5)
|  21:49 |  21:13 |  20:10 |  19:03    20    08:55 (1) |  17:01    19    08:49 (4) |  16:27    16    09:57 (5)

  7 |  05:25 |  06:04 |  06:52 |  07:40 08:36 (1) |  07:32 08:31 (4) |  08:19 09:42 (5)
|  21:48 |  21:11 |  20:08 |  19:00    19    08:55 (1) |  16:59    17    08:48 (4) |  16:27    14    09:56 (5)

  8 |  05:26 |  06:06 |  06:54 |  07:41 08:36 (1) |  07:34 08:32 (4) |  08:21 09:43 (5)
|  21:48 |  21:10 |  20:06 |  18:58    18    08:54 (1) |  16:57    15    08:47 (4) |  16:26    12    09:55 (5)

  9 |  05:27 |  06:07 |  06:55 |  07:43 08:38 (1) |  07:36 08:34 (4) |  08:22 09:45 (5)
|  21:47 |  21:08 |  20:04 |  18:56    15    08:53 (1) |  16:56    12    08:46 (4) |  16:26    10    09:55 (5)

 10 |  05:28 |  06:09 |  06:57 |  07:45 08:38 (1) |  07:37 08:36 (4) |  08:23 09:46 (5)
|  21:47 |  21:06 |  20:02 |  18:54    12    08:50 (1) |  16:54    13    09:44 (5) |  16:26     9    09:55 (5)

 11 |  05:29 |  06:10 |  06:59 |  07:46 08:42 (1) |  07:39 09:36 (5) |  08:24 09:48 (5)
|  21:46 |  21:04 |  19:59 |  18:52     5    08:47 (1) |  16:53    12    09:48 (5) |  16:25     5    09:53 (5)

 12 |  05:30 |  06:12 |  07:00 |  07:48 |  07:41 09:33 (5) |  08:25
|  21:45 |  21:02 |  19:57 |  18:50 |  16:51    16    09:49 (5) |  16:25

 13 |  05:31 |  06:13 |  07:02 |  07:50 |  07:43 09:32 (5) |  08:26
|  21:44 |  21:00 |  19:55 |  18:47 |  16:50    18    09:50 (5) |  16:25

 14 |  05:32 |  06:15 |  07:03 |  07:51 |  07:44 09:31 (5) |  08:27
|  21:43 |  20:59 |  19:52 |  18:45 |  16:48    21    09:52 (5) |  16:25

 15 |  05:33 |  06:16 |  07:05 |  07:53 |  07:46 09:31 (5) |  08:28
|  21:43 |  20:57 |  19:50 |  18:43 |  16:47    22    09:53 (5) |  16:25

 16 |  05:34 |  06:18 |  07:06 |  07:55 |  07:48 09:31 (5) |  08:29
|  21:42 |  20:55 |  19:48 |  18:41 |  16:45    23    09:54 (5) |  16:25

 17 |  05:35 |  06:19 |  07:08 |  07:56 |  07:49 09:30 (5) |  08:30
|  21:41 |  20:53 |  19:46 |  18:39 |  16:44    25    09:55 (5) |  16:26

 18 |  05:36 |  06:21 |  07:09 |  07:58 |  07:51 09:30 (5) |  08:30
|  21:40 |  20:51 |  19:43 |  18:37 |  16:43    26    09:56 (5) |  16:26

 19 |  05:38 |  06:23 |  07:11 |  08:00 09:06 (2) |  07:53 09:30 (5) |  08:31
|  21:39 |  20:49 |  19:41 |  18:35     6    09:12 (2) |  16:41    25    09:55 (5) |  16:26

 20 |  05:39 |  06:24 |  07:13 |  08:01 09:04 (2) |  07:54 09:30 (5) |  08:32
|  21:37 |  20:47 |  19:39 |  18:33    11    09:15 (2) |  16:40    26    09:56 (5) |  16:26

 21 |  05:40 |  06:26 |  07:14 |  08:03 09:02 (2) |  07:56 09:30 (5) |  08:32
|  21:36 |  20:45 |  19:37 |  18:31    13    09:15 (2) |  16:39    27    09:57 (5) |  16:27

 22 |  05:41 |  06:27 |  07:16 |  08:05 09:01 (2) |  07:58 09:31 (5) |  08:33
|  21:35 |  20:43 |  19:34 |  18:29    15    09:16 (2) |  16:38    26    09:57 (5) |  16:27

 23 |  05:43 |  06:29 |  07:17 |  08:06 09:00 (2) |  07:59 09:31 (5) |  08:34
|  21:34 |  20:41 |  19:32 |  18:27    17    09:17 (2) |  16:37    27    09:58 (5) |  16:28

 24 |  05:44 |  06:30 |  07:19 |  08:08 09:00 (2) |  08:01 09:31 (5) |  08:34
|  21:33 |  20:39 |  19:30 |  18:25    17    09:17 (2) |  16:36    26    09:57 (5) |  16:28

 25 |  05:45 |  06:32 |  07:21 |  07:10 08:00 (2) |  08:02 09:32 (5) |  08:34
|  21:31 |  20:36 |  19:27 |  17:23    17    08:17 (2) |  16:35    25    09:57 (5) |  16:29

 26 |  05:47 |  06:34 |  07:22 |  07:11 08:01 (2) |  08:04 09:33 (5) |  08:35
|  21:30 |  20:34 |  19:25 |  17:21    22    08:43 (4) |  16:34    25    09:58 (5) |  16:29

 27 |  05:48 |  06:35 |  07:24 |  07:13 08:00 (2) |  08:05 09:32 (5) |  08:35
|  21:29 |  20:32 |  19:23 |  17:19    27    08:45 (4) |  16:33    25    09:57 (5) |  16:30

 28 |  05:49 |  06:37 |  07:25 08:45 (1) |  07:15 08:01 (2) |  08:07 09:34 (5) |  08:35
|  21:27 |  20:30 |  19:21     6    08:51 (1) |  17:17    28    08:47 (4) |  16:32    24    09:58 (5) |  16:31

 29 |  05:51 |  06:38 |  07:27 08:42 (1) |  07:17 08:03 (2) |  08:08 09:35 (5) |  08:36
|  21:26 |  20:28 |  19:18    12    08:54 (1) |  17:15    27    08:48 (4) |  16:31    23    09:58 (5) |  16:32

 30 |  05:52 |  06:40 |  07:28 08:40 (1) |  07:18 08:05 (2) |  08:10 09:35 (5) |  08:36
|  21:24 |  20:26 |  19:16    16    08:56 (1) |  17:13    25    08:49 (4) |  16:30    22    09:57 (5) |  16:32

 31 |  05:54 |  06:41 |  |  07:20 08:30 (4) |  |  08:36
|  21:23 |  20:24 |  |  17:11    20    08:50 (4) |  |  16:33

Sonnenscheinstunden |    498 |    453 |    382 |    334 |    270 |    248
astr.max.mögl.Beschattung | | |    34 |   434 |   642 |   165
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SHADOW - Kalender
Berechnung: GesamtbelastungSchattenrezeptor: M - IO 12
Voraussetzungen für Berechnung des Schattenwurfs
Referenzjahr für Kalender 2015
Die dargestellten Zeiten sind die astronomisch maximal mögliche Beschattungsdauer, berechnet unter folgenden Annahmen:
   Die Sonne scheint täglich von Sonnenauf- bis -untergang
   Die Rotorfläche steht immer senkrecht zur Sonneneinfallsrichtung 
   Die Windenergieanlage/n ist/ sind immer in Betrieb

Tabellen-Layout: Die Daten für jeden Tag sind in folgender Matrix wiedergegeben (Sommerzeit wie Bezugsjahr) :

Tag im Monat Sonnenaufgang    (SS:MM) Zeitpunkt (SS:MM) Schattenanfang (WEA mit erstem Schatten)
Sonnenuntergang (SS:MM) Minuten mit Schatten Zeitpunkt (SS:MM) Schattenende (WEA mit letztem Schatten)

| Januar | Februar | März | April | Mai | Juni
      

  1 |  08:36 09:37 (3) |  08:12 09:23 (4) |  07:20 08:21 (1) |  07:12 |  06:09 |  05:24
|  16:35    44    10:48 (5) |  17:20    22    09:45 (4) |  18:10    23    08:44 (1) |  20:03 |  20:52 |  21:36

  2 |  08:36 09:37 (3) |  08:10 09:24 (4) |  07:18 08:21 (1) |  07:09 |  06:07 |  05:23
|  16:36    44    10:47 (5) |  17:22    21    09:45 (4) |  18:12    23    08:44 (1) |  20:04 |  20:53 |  21:37

  3 |  08:36 09:37 (3) |  08:09 09:24 (4) |  07:16 08:21 (1) |  07:07 |  06:05 |  05:23
|  16:37    45    10:48 (5) |  17:24    20    09:44 (4) |  18:14    23    08:44 (1) |  20:06 |  20:55 |  21:38

  4 |  08:36 09:38 (3) |  08:07 09:25 (4) |  07:14 08:21 (1) |  07:05 |  06:03 |  05:22
|  16:38    44    10:49 (5) |  17:26    19    09:44 (4) |  18:16    22    08:43 (1) |  20:07 |  20:56 |  21:39

  5 |  08:35 09:39 (3) |  08:05 08:53 (2) |  07:12 08:21 (1) |  07:03 |  06:01 |  05:21
|  16:39    43    10:49 (5) |  17:28    26    09:44 (4) |  18:17    21    08:42 (1) |  20:09 |  20:58 |  21:40

  6 |  08:35 09:39 (3) |  08:04 08:51 (2) |  07:10 08:22 (1) |  07:01 |  05:59 |  05:21
|  16:40    43    10:49 (5) |  17:29    27    09:42 (4) |  18:19    19    08:41 (1) |  20:11 |  21:00 |  21:41

  7 |  08:35 09:40 (3) |  08:02 08:50 (2) |  07:08 08:23 (1) |  06:58 |  05:58 |  05:20
|  16:41    43    10:50 (5) |  17:31    25    09:40 (4) |  18:21    17    08:40 (1) |  20:12 |  21:01 |  21:42

  8 |  08:35 09:40 (3) |  08:01 08:49 (2) |  07:05 08:24 (1) |  06:56 |  05:56 |  05:19
|  16:42    43    10:50 (5) |  17:33    20    09:37 (4) |  18:22    14    08:38 (1) |  20:14 |  21:03 |  21:43

  9 |  08:34 09:41 (3) |  07:59 08:49 (2) |  07:03 08:27 (1) |  06:54 |  05:54 |  05:19
|  16:44    41    10:50 (5) |  17:35    17    09:06 (2) |  18:24     9    08:36 (1) |  20:16 |  21:04 |  21:44

 10 |  08:34 09:41 (3) |  07:57 08:49 (2) |  07:01 |  06:52 |  05:53 |  05:19
|  16:45    41    10:50 (5) |  17:36    17    09:06 (2) |  18:26 |  20:17 |  21:06 |  21:45

 11 |  08:33 09:42 (3) |  07:55 08:49 (2) |  06:59 |  06:50 |  05:51 |  05:18
|  16:46    40    10:50 (5) |  17:38    17    09:06 (2) |  18:28 |  20:19 |  21:07 |  21:45

 12 |  08:33 09:43 (3) |  07:54 08:49 (2) |  06:57 |  06:47 |  05:49 |  05:18
|  16:48    39    10:51 (5) |  17:40    17    09:06 (2) |  18:29 |  20:21 |  21:09 |  21:46

 13 |  08:32 09:44 (3) |  07:52 08:49 (2) |  06:54 |  06:45 |  05:48 |  05:17
|  16:49    37    10:51 (5) |  17:42    16    09:05 (2) |  18:31 |  20:22 |  21:10 |  21:47

 14 |  08:31 09:45 (3) |  07:50 08:49 (2) |  06:52 |  06:43 |  05:46 |  05:17
|  16:51    34    10:50 (5) |  17:44    16    09:05 (2) |  18:33 |  20:24 |  21:12 |  21:47

 15 |  08:31 09:46 (3) |  07:48 08:50 (2) |  06:50 |  06:41 |  05:45 |  05:17
|  16:52    31    10:50 (5) |  17:45    14    09:04 (2) |  18:34 |  20:25 |  21:14 |  21:48

 16 |  08:30 09:47 (3) |  07:46 08:52 (2) |  06:48 |  06:39 |  05:43 |  05:17
|  16:54    28    10:50 (5) |  17:47    10    09:02 (2) |  18:36 |  20:27 |  21:15 |  21:49

 17 |  08:29 09:50 (3) |  07:44 08:54 (2) |  06:45 |  06:37 |  05:42 |  05:17
|  16:55    20    10:49 (5) |  17:49     5    08:59 (2) |  18:38 |  20:29 |  21:16 |  21:49

 18 |  08:28 10:32 (5) |  07:43 |  06:43 |  06:35 |  05:40 |  05:17
|  16:57    17    10:49 (5) |  17:51 |  18:39 |  20:30 |  21:18 |  21:49

 19 |  08:27 10:34 (5) |  07:41 |  06:41 |  06:32 |  05:39 |  05:17
|  16:58    14    10:48 (5) |  17:53 |  18:41 |  20:32 |  21:19 |  21:50

 20 |  08:26 09:29 (4) |  07:39 |  06:39 |  06:30 |  05:37 |  05:17
|  17:00    15    10:46 (5) |  17:54 |  18:43 |  20:34 |  21:21 |  21:50

 21 |  08:25 09:27 (4) |  07:37 |  06:36 |  06:28 |  05:36 |  05:17
|  17:02    13    10:43 (5) |  17:56 |  18:44 |  20:35 |  21:22 |  21:51

 22 |  08:24 09:25 (4) |  07:35 |  06:34 |  06:26 |  05:35 |  05:17
|  17:03    13    09:38 (4) |  17:58 |  18:46 |  20:37 |  21:24 |  21:51

 23 |  08:23 09:24 (4) |  07:33 08:32 (1) |  06:32 |  06:24 |  05:34 |  05:17
|  17:05    16    09:40 (4) |  18:00     3    08:35 (1) |  18:48 |  20:39 |  21:25 |  21:51

 24 |  08:22 09:24 (4) |  07:31 08:28 (1) |  06:30 |  06:22 |  05:32 |  05:18
|  17:07    17    09:41 (4) |  18:02    11    08:39 (1) |  18:49 |  20:40 |  21:26 |  21:51

 25 |  08:21 09:24 (4) |  07:29 08:26 (1) |  06:27 |  06:20 |  05:31 |  05:18
|  17:08    18    09:42 (4) |  18:03    15    08:41 (1) |  18:51 |  20:42 |  21:28 |  21:51

 26 |  08:20 09:23 (4) |  07:27 08:25 (1) |  06:25 |  06:18 |  05:30 |  05:18
|  17:10    20    09:43 (4) |  18:05    18    08:43 (1) |  18:53 |  20:44 |  21:29 |  21:51

 27 |  08:18 09:23 (4) |  07:25 08:23 (1) |  06:23 |  06:16 |  05:29 |  05:19
|  17:12    21    09:44 (4) |  18:07    20    08:43 (1) |  18:54 |  20:45 |  21:30 |  21:51

 28 |  08:17 09:22 (4) |  07:22 08:22 (1) |  06:21 |  06:14 |  05:28 |  05:19
|  17:13    22    09:44 (4) |  18:09    21    08:43 (1) |  18:56 |  20:47 |  21:31 |  21:51

 29 |  08:16 09:23 (4) |  |  07:18 |  06:12 |  05:27 |  05:20
|  17:15    22    09:45 (4) |  |  19:58 |  20:48 |  21:33 |  21:51

 30 |  08:14 09:23 (4) |  |  07:16 |  06:10 |  05:26 |  05:20
|  17:17    21    09:44 (4) |  |  19:59 |  20:50 |  21:34 |  21:51

 31 |  08:13 09:23 (4) |  |  07:14 |  |  05:25 |  
|  17:19    22    09:45 (4) |  |  20:01 |  |  21:35 |  

Sonnenscheinstunden |    262 |    278 |    366 |    413 |    480 |    494
astr.max.mögl.Beschattung |   911 |   397 |   171 | | |
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Projekt:

13-127-GK-02
Beschreibung:

Schattenwurfgutachten für das geplante Repowering im Windpark Grevenbroich
Lizenzierter Anwender:

T&H I ngenieure GmbH 
Bremerhavener Heerstraße 10 
DE-28717 Bremen
+ 49 (0) 421 6989 9314
info@th-ingenieure.de
Berechnet:

27.05.2015 09:31/3.0.578

SHADOW - Kalender
Berechnung: GesamtbelastungSchattenrezeptor: M - IO 12
Voraussetzungen für Berechnung des Schattenwurfs
Referenzjahr für Kalender 2015
Die dargestellten Zeiten sind die astronomisch maximal mögliche Beschattungsdauer, berechnet unter folgenden Annahmen:
   Die Sonne scheint täglich von Sonnenauf- bis -untergang
   Die Rotorfläche steht immer senkrecht zur Sonneneinfallsrichtung 
   Die Windenergieanlage/n ist/ sind immer in Betrieb

Tabellen-Layout: Die Daten für jeden Tag sind in folgender Matrix wiedergegeben (Sommerzeit wie Bezugsjahr) :

Tag im Monat Sonnenaufgang    (SS:MM) Zeitpunkt (SS:MM) Schattenanfang (WEA mit erstem Schatten)
Sonnenuntergang (SS:MM) Minuten mit Schatten Zeitpunkt (SS:MM) Schattenende (WEA mit letztem Schatten)

| Juli | August | September| Oktober | November | Dezember
      

  1 |  05:21 |  05:55 |  06:43 |  07:30 |  07:22 08:18 (2) |  08:11 09:25 (3)
|  21:51 |  21:21 |  20:21 |  19:14 |  17:09    18    08:36 (2) |  16:30    37    10:32 (5)

  2 |  05:21 |  05:57 |  06:44 |  07:32 |  07:24 08:18 (2) |  08:13 09:24 (3)
|  21:50 |  21:20 |  20:19 |  19:12 |  17:07    18    08:36 (2) |  16:29    39    10:32 (5)

  3 |  05:22 |  05:58 |  06:46 |  07:33 |  07:25 08:19 (2) |  08:14 09:25 (3)
|  21:50 |  21:18 |  20:17 |  19:09 |  17:06    17    08:36 (2) |  16:28    40    10:34 (5)

  4 |  05:23 |  06:00 |  06:48 |  07:35 |  07:27 08:18 (2) |  08:15 09:25 (3)
|  21:50 |  21:16 |  20:15 |  19:07 |  17:04    16    08:34 (2) |  16:28    42    10:34 (5)

  5 |  05:23 |  06:01 |  06:49 |  07:36 |  07:29 08:19 (2) |  08:17 09:24 (3)
|  21:49 |  21:15 |  20:13 |  19:05 |  17:02    25    09:09 (4) |  16:27    43    10:34 (5)

  6 |  05:24 |  06:03 |  06:51 |  07:38 09:02 (1) |  07:30 08:20 (2) |  08:18 09:25 (3)
|  21:49 |  21:13 |  20:10 |  19:03    10    09:12 (1) |  17:01    27    09:11 (4) |  16:27    43    10:35 (5)

  7 |  05:25 |  06:04 |  06:52 |  07:40 09:00 (1) |  07:32 08:22 (2) |  08:19 09:25 (3)
|  21:48 |  21:11 |  20:08 |  19:00    14    09:14 (1) |  16:59    26    09:13 (4) |  16:27    43    10:35 (5)

  8 |  05:26 |  06:06 |  06:54 |  07:41 08:59 (1) |  07:34 08:26 (2) |  08:21 09:25 (3)
|  21:48 |  21:10 |  20:06 |  18:58    17    09:16 (1) |  16:57    20    09:14 (4) |  16:26    45    10:36 (5)

  9 |  05:27 |  06:07 |  06:55 |  07:43 08:58 (1) |  07:36 08:55 (4) |  08:22 09:26 (3)
|  21:47 |  21:08 |  20:04 |  18:56    19    09:17 (1) |  16:56    20    09:15 (4) |  16:26    45    10:37 (5)

 10 |  05:28 |  06:09 |  06:57 |  07:45 08:56 (1) |  07:37 08:55 (4) |  08:23 09:27 (3)
|  21:47 |  21:06 |  20:01 |  18:54    21    09:17 (1) |  16:54    21    09:16 (4) |  16:26    43    10:37 (5)

 11 |  05:29 |  06:10 |  06:59 |  07:46 08:55 (1) |  07:39 08:55 (4) |  08:24 09:27 (3)
|  21:46 |  21:04 |  19:59 |  18:52    22    09:17 (1) |  16:52    21    09:16 (4) |  16:25    44    10:38 (5)

 12 |  05:30 |  06:12 |  07:00 |  07:48 08:55 (1) |  07:41 08:54 (4) |  08:25 09:27 (3)
|  21:45 |  21:02 |  19:57 |  18:50    23    09:18 (1) |  16:51    22    09:16 (4) |  16:25    45    10:38 (5)

 13 |  05:31 |  06:13 |  07:02 |  07:50 08:54 (1) |  07:43 08:54 (4) |  08:26 09:28 (3)
|  21:44 |  21:00 |  19:55 |  18:47    23    09:17 (1) |  16:50    22    09:16 (4) |  16:25    43    10:38 (5)

 14 |  05:32 |  06:15 |  07:03 |  07:51 08:55 (1) |  07:44 08:55 (4) |  08:27 09:28 (3)
|  21:43 |  20:59 |  19:52 |  18:45    22    09:17 (1) |  16:48    21    09:16 (4) |  16:25    45    10:39 (5)

 15 |  05:33 |  06:16 |  07:05 |  07:53 08:55 (1) |  07:46 08:55 (4) |  08:28 09:29 (3)
|  21:43 |  20:57 |  19:50 |  18:43    21    09:16 (1) |  16:47    21    09:16 (4) |  16:25    43    10:39 (5)

 16 |  05:34 |  06:18 |  07:06 |  07:55 08:56 (1) |  07:48 08:56 (4) |  08:29 09:29 (3)
|  21:42 |  20:55 |  19:48 |  18:41    20    09:16 (1) |  16:45    20    09:16 (4) |  16:25    45    10:40 (5)

 17 |  05:35 |  06:19 |  07:08 |  07:56 08:56 (1) |  07:49 08:56 (4) |  08:30 09:30 (3)
|  21:41 |  20:53 |  19:46 |  18:39    18    09:14 (1) |  16:44    20    09:16 (4) |  16:26    44    10:41 (5)

 18 |  05:36 |  06:21 |  07:09 |  07:58 08:57 (1) |  07:51 08:57 (4) |  08:30 09:30 (3)
|  21:40 |  20:51 |  19:43 |  18:37    16    09:13 (1) |  16:43    19    09:16 (4) |  16:26    43    10:40 (5)

 19 |  05:38 |  06:23 |  07:11 |  08:00 08:59 (1) |  07:53 08:57 (4) |  08:31 09:31 (3)
|  21:39 |  20:49 |  19:41 |  18:35    12    09:11 (1) |  16:41    18    09:15 (4) |  16:26    44    10:41 (5)

 20 |  05:39 |  06:24 |  07:13 |  08:01 09:03 (1) |  07:54 08:59 (4) |  08:32 09:31 (3)
|  21:37 |  20:47 |  19:39 |  18:33     4    09:07 (1) |  16:40    16    09:15 (4) |  16:26    44    10:42 (5)

 21 |  05:40 |  06:26 |  07:14 |  08:03 |  07:56 09:00 (4) |  08:32 09:31 (3)
|  21:36 |  20:45 |  19:37 |  18:31 |  16:39    14    09:14 (4) |  16:27    44    10:42 (5)

 22 |  05:41 |  06:27 |  07:16 |  08:05 |  07:58 09:02 (4) |  08:33 09:32 (3)
|  21:35 |  20:43 |  19:34 |  18:29 |  16:38    11    09:13 (4) |  16:27    44    10:43 (5)

 23 |  05:43 |  06:29 |  07:17 |  08:06 |  07:59 09:05 (4) |  08:34 09:32 (3)
|  21:34 |  20:41 |  19:32 |  18:27 |  16:37    15    10:22 (5) |  16:28    44    10:43 (5)

 24 |  05:44 |  06:30 |  07:19 |  08:08 |  08:01 10:11 (5) |  08:34 09:33 (3)
|  21:33 |  20:39 |  19:30 |  18:25 |  16:36    12    10:23 (5) |  16:28    44    10:44 (5)

 25 |  05:45 |  06:32 |  07:21 |  07:10 |  08:02 10:10 (5) |  08:34 09:33 (3)
|  21:31 |  20:36 |  19:27 |  17:23 |  16:35    16    10:26 (5) |  16:29    44    10:44 (5)

 26 |  05:47 |  06:34 |  07:22 |  07:11 08:25 (2) |  08:04 10:10 (5) |  08:35 09:34 (3)
|  21:30 |  20:34 |  19:25 |  17:21     4    08:29 (2) |  16:34    17    10:27 (5) |  16:29    44    10:44 (5)

 27 |  05:48 |  06:35 |  07:24 |  07:13 08:21 (2) |  08:05 09:27 (3) |  08:35 09:34 (3)
|  21:29 |  20:32 |  19:23 |  17:19    10    08:31 (2) |  16:33    25    10:28 (5) |  16:30    43    10:44 (5)

 28 |  05:49 |  06:37 |  07:25 |  07:15 08:20 (2) |  08:07 09:26 (3) |  08:35 09:35 (3)
|  21:27 |  20:30 |  19:21 |  17:17    13    08:33 (2) |  16:32    29    10:29 (5) |  16:31    44    10:46 (5)

 29 |  05:51 |  06:38 |  07:27 |  07:17 08:19 (2) |  08:08 09:26 (3) |  08:36 09:35 (3)
|  21:26 |  20:28 |  19:18 |  17:15    15    08:34 (2) |  16:31    33    10:31 (5) |  16:32    45    10:46 (5)

 30 |  05:52 |  06:40 |  07:28 |  07:18 08:18 (2) |  08:10 09:25 (3) |  08:36 09:36 (3)
|  21:24 |  20:26 |  19:16 |  17:13    17    08:35 (2) |  16:30    35    10:31 (5) |  16:32    43    10:46 (5)

 31 |  05:54 |  06:41 |  |  07:20 08:18 (2) |  |  08:36 09:36 (3)
|  21:23 |  20:24 |  |  17:11    17    08:35 (2) |  |  16:33    45    10:47 (5)

Sonnenscheinstunden |    498 |    453 |    382 |    334 |    270 |    248
astr.max.mögl.Beschattung | | | |   338 |   615 |  1344
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Projekt:

13-127-GK-02
Beschreibung:

Schattenwurfgutachten für das geplante Repowering im Windpark Grevenbroich
Lizenzierter Anwender:

T&H I ngenieure GmbH 
Bremerhavener Heerstraße 10 
DE-28717 Bremen
+ 49 (0) 421 6989 9314
info@th-ingenieure.de
Berechnet:

27.05.2015 09:31/3.0.578

SHADOW - Kalender
Berechnung: GesamtbelastungSchattenrezeptor: N - IO 13
Voraussetzungen für Berechnung des Schattenwurfs
Referenzjahr für Kalender 2015
Die dargestellten Zeiten sind die astronomisch maximal mögliche Beschattungsdauer, berechnet unter folgenden Annahmen:
   Die Sonne scheint täglich von Sonnenauf- bis -untergang
   Die Rotorfläche steht immer senkrecht zur Sonneneinfallsrichtung 
   Die Windenergieanlage/n ist/ sind immer in Betrieb

Tabellen-Layout: Die Daten für jeden Tag sind in folgender Matrix wiedergegeben (Sommerzeit wie Bezugsjahr) :

Tag im Monat Sonnenaufgang    (SS:MM) Zeitpunkt (SS:MM) Schattenanfang (WEA mit erstem Schatten)
Sonnenuntergang (SS:MM) Minuten mit Schatten Zeitpunkt (SS:MM) Schattenende (WEA mit letztem Schatten)

| Januar | Februar | März | April | Mai | Juni
      

  1 |  08:36 |  08:11 16:04 (3) |  07:20 16:21 (2) |  07:12 18:32 (1) |  06:08 |  05:24
|  16:34 |  17:20    20    16:24 (3) |  18:10    44    17:20 (4) |  20:02    24    18:56 (1) |  20:51 |  21:36

  2 |  08:36 |  08:10 16:04 (3) |  07:18 16:23 (2) |  07:09 18:32 (1) |  06:07 |  05:23
|  16:35 |  17:22    19    16:23 (3) |  18:12    41    17:20 (4) |  20:04    24    18:56 (1) |  20:53 |  21:37

  3 |  08:36 |  08:08 16:05 (3) |  07:16 16:24 (2) |  07:07 18:33 (1) |  06:05 |  05:23
|  16:36 |  17:24    19    16:24 (3) |  18:14    38    17:20 (4) |  20:06    22    18:55 (1) |  20:55 |  21:38

  4 |  08:36 |  08:07 16:05 (3) |  07:14 16:27 (2) |  07:05 18:34 (1) |  06:03 |  05:22
|  16:38 |  17:26    18    16:23 (3) |  18:15    31    17:19 (4) |  20:07    20    18:54 (1) |  20:56 |  21:39

  5 |  08:35 |  08:05 16:05 (3) |  07:12 16:59 (4) |  07:03 18:35 (1) |  06:01 |  05:21
|  16:39 |  17:27    17    16:22 (3) |  18:17    19    17:18 (4) |  20:09    18    18:53 (1) |  20:58 |  21:40

  6 |  08:35 |  08:04 16:07 (3) |  07:10 17:00 (4) |  07:00 18:36 (1) |  05:59 |  05:20
|  16:40 |  17:29    15    16:22 (3) |  18:19    17    17:17 (4) |  20:11    14    18:50 (1) |  20:59 |  21:41

  7 |  08:35 |  08:02 16:08 (3) |  07:07 17:02 (4) |  06:58 18:38 (1) |  05:58 |  05:20
|  16:41 |  17:31    13    16:21 (3) |  18:21    14    17:16 (4) |  20:12    10    18:48 (1) |  21:01 |  21:42

  8 |  08:34 |  08:00 16:10 (3) |  07:05 17:04 (4) |  06:56 |  05:56 |  05:19
|  16:42 |  17:33     9    16:19 (3) |  18:22     9    17:13 (4) |  20:14 |  21:03 |  21:43

  9 |  08:34 |  07:59 |  07:03 |  06:54 |  05:54 |  05:19
|  16:44 |  17:35 |  18:24 |  20:16 |  21:04 |  21:44

 10 |  08:34 |  07:57 |  07:01 |  06:52 |  05:52 |  05:18
|  16:45 |  17:36 |  18:26 |  20:17 |  21:06 |  21:44

 11 |  08:33 |  07:55 |  06:59 |  06:49 |  05:51 |  05:18
|  16:46 |  17:38 |  18:27 |  20:19 |  21:07 |  21:45

 12 |  08:32 |  07:54 |  06:56 |  06:47 |  05:49 |  05:18
|  16:48 |  17:40 |  18:29 |  20:20 |  21:09 |  21:46

 13 |  08:32 |  07:52 |  06:54 |  06:45 |  05:48 |  05:17
|  16:49 |  17:42 |  18:31 |  20:22 |  21:10 |  21:47

 14 |  08:31 |  07:50 |  06:52 |  06:43 |  05:46 |  05:17
|  16:51 |  17:44 |  18:32 |  20:24 |  21:12 |  21:47

 15 |  08:30 |  07:48 16:29 (2) |  06:50 |  06:41 |  05:45 |  05:17
|  16:52 |  17:45     9    16:38 (2) |  18:34 |  20:25 |  21:13 |  21:48

 16 |  08:30 |  07:46 16:26 (2) |  06:48 |  06:39 |  05:43 |  05:17
|  16:54 |  17:47    15    16:41 (2) |  18:36 |  20:27 |  21:15 |  21:48

 17 |  08:29 |  07:44 16:24 (2) |  06:45 |  06:37 |  05:42 |  05:17
|  16:55 |  17:49    19    16:43 (2) |  18:38 |  20:29 |  21:16 |  21:49

 18 |  08:28 |  07:42 16:23 (2) |  06:43 |  06:34 |  05:40 |  05:17
|  16:57 |  17:51    21    16:44 (2) |  18:39 |  20:30 |  21:18 |  21:49

 19 |  08:27 |  07:40 16:22 (2) |  06:41 |  06:32 |  05:39 |  05:17
|  16:58 |  17:53    23    16:45 (2) |  18:41 |  20:32 |  21:19 |  21:50

 20 |  08:26 |  07:39 16:21 (2) |  06:39 |  06:30 |  05:37 |  05:17
|  17:00 |  17:54    25    16:46 (2) |  18:43 |  20:34 |  21:21 |  21:50

 21 |  08:25 |  07:37 16:20 (2) |  06:36 |  06:28 |  05:36 |  05:17
|  17:01 |  17:56    26    16:46 (2) |  18:44 |  20:35 |  21:22 |  21:50

 22 |  08:24 |  07:35 16:20 (2) |  06:34 |  06:26 |  05:35 |  05:17
|  17:03 |  17:58    27    16:47 (2) |  18:46 |  20:37 |  21:23 |  21:51

 23 |  08:23 16:10 (3) |  07:33 16:20 (2) |  06:32 17:44 (1) |  06:24 |  05:34 |  05:17
|  17:05     4    16:14 (3) |  18:00    27    16:47 (2) |  18:48     7    17:51 (1) |  20:38 |  21:25 |  21:51

 24 |  08:22 16:07 (3) |  07:31 16:20 (2) |  06:30 17:40 (1) |  06:22 |  05:32 |  05:17
|  17:06    10    16:17 (3) |  18:01    35    17:14 (4) |  18:49    13    17:53 (1) |  20:40 |  21:26 |  21:51

 25 |  08:21 16:06 (3) |  07:29 16:20 (2) |  06:27 17:38 (1) |  06:20 |  05:31 |  05:18
|  17:08    12    16:18 (3) |  18:03    40    17:17 (4) |  18:51    17    17:55 (1) |  20:42 |  21:27 |  21:51

 26 |  08:20 16:05 (3) |  07:26 16:19 (2) |  06:25 17:36 (1) |  06:18 |  05:30 |  05:18
|  17:10    15    16:20 (3) |  18:05    43    17:17 (4) |  18:52    21    17:57 (1) |  20:43 |  21:29 |  21:51

 27 |  08:18 16:05 (3) |  07:24 16:20 (2) |  06:23 17:35 (1) |  06:16 |  05:29 |  05:18
|  17:12    16    16:21 (3) |  18:07    43    17:18 (4) |  18:54    22    17:57 (1) |  20:45 |  21:30 |  21:51

 28 |  08:17 16:04 (3) |  07:22 16:20 (2) |  06:21 17:34 (1) |  06:14 |  05:28 |  05:19
|  17:13    18    16:22 (3) |  18:08    44    17:19 (4) |  18:56    23    17:57 (1) |  20:47 |  21:31 |  21:51

 29 |  08:16 16:04 (3) |  |  07:18 18:33 (1) |  06:12 |  05:27 |  05:19
|  17:15    19    16:23 (3) |  |  19:57    25    18:58 (1) |  20:48 |  21:32 |  21:51

 30 |  08:14 16:04 (3) |  |  07:16 18:33 (1) |  06:10 |  05:26 |  05:20
|  17:17    19    16:23 (3) |  |  19:59    25    18:58 (1) |  20:50 |  21:34 |  21:51

 31 |  08:13 16:04 (3) |  |  07:14 18:33 (1) |  |  05:25 |  
|  17:19    20    16:24 (3) |  |  20:01    25    18:58 (1) |  |  21:35 |  

Sonnenscheinstunden |    262 |    278 |    366 |    413 |    480 |    494
astr.max.mögl.Beschattung |   133 |   527 |   391 |   132 | |
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Projekt:

13-127-GK-02
Beschreibung:

Schattenwurfgutachten für das geplante Repowering im Windpark Grevenbroich
Lizenzierter Anwender:

T&H I ngenieure GmbH 
Bremerhavener Heerstraße 10 
DE-28717 Bremen
+ 49 (0) 421 6989 9314
info@th-ingenieure.de
Berechnet:

27.05.2015 09:31/3.0.578

SHADOW - Kalender
Berechnung: GesamtbelastungSchattenrezeptor: N - IO 13
Voraussetzungen für Berechnung des Schattenwurfs
Referenzjahr für Kalender 2015
Die dargestellten Zeiten sind die astronomisch maximal mögliche Beschattungsdauer, berechnet unter folgenden Annahmen:
   Die Sonne scheint täglich von Sonnenauf- bis -untergang
   Die Rotorfläche steht immer senkrecht zur Sonneneinfallsrichtung 
   Die Windenergieanlage/n ist/ sind immer in Betrieb

Tabellen-Layout: Die Daten für jeden Tag sind in folgender Matrix wiedergegeben (Sommerzeit wie Bezugsjahr) :

Tag im Monat Sonnenaufgang    (SS:MM) Zeitpunkt (SS:MM) Schattenanfang (WEA mit erstem Schatten)
Sonnenuntergang (SS:MM) Minuten mit Schatten Zeitpunkt (SS:MM) Schattenende (WEA mit letztem Schatten)

| Juli | August | September | Oktober | November | Dezember
      

  1 |  05:21 |  05:55 |  06:43 |  07:30 |  07:22 |  08:11
|  21:51 |  21:21 |  20:21 |  19:14 |  17:09 |  16:30

  2 |  05:21 |  05:57 |  06:44 |  07:32 |  07:23 |  08:13
|  21:50 |  21:19 |  20:19 |  19:11 |  17:07 |  16:29

  3 |  05:22 |  05:58 |  06:46 |  07:33 |  07:25 |  08:14
|  21:50 |  21:18 |  20:17 |  19:09 |  17:06 |  16:28

  4 |  05:23 |  05:59 |  06:47 |  07:35 |  07:27 15:41 (3) |  08:15
|  21:50 |  21:16 |  20:15 |  19:07 |  17:04     7    15:48 (3) |  16:28

  5 |  05:23 |  06:01 |  06:49 |  07:36 |  07:29 15:38 (3) |  08:17
|  21:49 |  21:15 |  20:13 |  19:05 |  17:02    12    15:50 (3) |  16:27

  6 |  05:24 |  06:02 |  06:51 18:36 (1) |  07:38 |  07:30 15:37 (3) |  08:18
|  21:49 |  21:13 |  20:10     5    18:41 (1) |  19:03 |  17:00    15    15:52 (3) |  16:27

  7 |  05:25 |  06:04 |  06:52 18:33 (1) |  07:40 17:39 (4) |  07:32 15:36 (3) |  08:19
|  21:48 |  21:11 |  20:08    12    18:45 (1) |  19:00    10    17:49 (4) |  16:59    17    15:53 (3) |  16:26

  8 |  05:26 |  06:05 |  06:54 18:30 (1) |  07:41 17:37 (4) |  07:34 15:36 (3) |  08:20
|  21:48 |  21:09 |  20:06    16    18:46 (1) |  18:58    15    17:52 (4) |  16:57    18    15:54 (3) |  16:26

  9 |  05:27 |  06:07 |  06:55 18:28 (1) |  07:43 17:35 (4) |  07:36 15:35 (3) |  08:22
|  21:47 |  21:08 |  20:04    20    18:48 (1) |  18:56    17    17:52 (4) |  16:55    19    15:54 (3) |  16:26

 10 |  05:28 |  06:09 |  06:57 18:27 (1) |  07:44 17:34 (4) |  07:37 15:35 (3) |  08:23
|  21:46 |  21:06 |  20:01    22    18:49 (1) |  18:54    19    17:53 (4) |  16:54    20    15:55 (3) |  16:26

 11 |  05:29 |  06:10 |  06:58 18:26 (1) |  07:46 17:01 (2) |  07:39 15:34 (3) |  08:24
|  21:46 |  21:04 |  19:59    23    18:49 (1) |  18:52    31    17:53 (4) |  16:52    20    15:54 (3) |  16:25

 12 |  05:30 |  06:12 |  07:00 18:25 (1) |  07:48 16:57 (2) |  07:41 15:35 (3) |  08:25
|  21:45 |  21:02 |  19:57    24    18:49 (1) |  18:49    38    17:53 (4) |  16:51    19    15:54 (3) |  16:25

 13 |  05:31 |  06:13 |  07:02 18:24 (1) |  07:49 16:56 (2) |  07:42 15:35 (3) |  08:26
|  21:44 |  21:00 |  19:55    25    18:49 (1) |  18:47    41    17:53 (4) |  16:49    20    15:55 (3) |  16:25

 14 |  05:32 |  06:15 |  07:03 18:24 (1) |  07:51 16:54 (2) |  07:44 15:36 (3) |  08:27
|  21:43 |  20:58 |  19:52    25    18:49 (1) |  18:45    44    17:53 (4) |  16:48    19    15:55 (3) |  16:25

 15 |  05:33 |  06:16 |  07:05 18:23 (1) |  07:53 16:53 (2) |  07:46 15:36 (3) |  08:28
|  21:42 |  20:56 |  19:50    25    18:48 (1) |  18:43    44    17:52 (4) |  16:47    18    15:54 (3) |  16:25

 16 |  05:34 |  06:18 |  07:06 18:24 (1) |  07:54 16:52 (2) |  07:48 15:37 (3) |  08:29
|  21:41 |  20:55 |  19:48    24    18:48 (1) |  18:41    43    17:51 (4) |  16:45    17    15:54 (3) |  16:25

 17 |  05:35 |  06:19 |  07:08 18:23 (1) |  07:56 16:51 (2) |  07:49 15:38 (3) |  08:29
|  21:40 |  20:53 |  19:46    23    18:46 (1) |  18:39    43    17:50 (4) |  16:44    16    15:54 (3) |  16:25

 18 |  05:36 |  06:21 |  07:09 18:24 (1) |  07:58 16:51 (2) |  07:51 15:39 (3) |  08:30
|  21:39 |  20:51 |  19:43    21    18:45 (1) |  18:37    40    17:48 (4) |  16:43    13    15:52 (3) |  16:26

 19 |  05:37 |  06:22 |  07:11 18:24 (1) |  07:59 16:51 (2) |  07:53 15:40 (3) |  08:31
|  21:38 |  20:49 |  19:41    19    18:43 (1) |  18:35    36    17:46 (4) |  16:41    11    15:51 (3) |  16:26

 20 |  05:39 |  06:24 |  07:13 18:26 (1) |  08:01 16:51 (2) |  07:54 15:43 (3) |  08:32
|  21:37 |  20:47 |  19:39    16    18:42 (1) |  18:32    27    17:18 (2) |  16:40     7    15:50 (3) |  16:26

 21 |  05:40 |  06:26 |  07:14 18:27 (1) |  08:03 16:50 (2) |  07:56 |  08:32
|  21:36 |  20:45 |  19:36    12    18:39 (1) |  18:30    27    17:17 (2) |  16:39 |  16:27

 22 |  05:41 |  06:27 |  07:16 |  08:04 16:51 (2) |  07:57 |  08:33
|  21:35 |  20:43 |  19:34 |  18:28    26    17:17 (2) |  16:38 |  16:27

 23 |  05:43 |  06:29 |  07:17 |  08:06 16:51 (2) |  07:59 |  08:33
|  21:34 |  20:40 |  19:32 |  18:26    25    17:16 (2) |  16:37 |  16:27

 24 |  05:44 |  06:30 |  07:19 |  08:08 16:52 (2) |  08:01 |  08:34
|  21:32 |  20:38 |  19:30 |  18:24    23    17:15 (2) |  16:36 |  16:28

 25 |  05:45 |  06:32 |  07:20 |  07:10 15:53 (2) |  08:02 |  08:34
|  21:31 |  20:36 |  19:27 |  17:22    22    16:15 (2) |  16:35 |  16:29

 26 |  05:47 |  06:33 |  07:22 |  07:11 15:53 (2) |  08:04 |  08:35
|  21:30 |  20:34 |  19:25 |  17:20    19    16:12 (2) |  16:34 |  16:29

 27 |  05:48 |  06:35 |  07:24 |  07:13 15:55 (2) |  08:05 |  08:35
|  21:28 |  20:32 |  19:23 |  17:19    16    16:11 (2) |  16:33 |  16:30

 28 |  05:49 |  06:37 |  07:25 |  07:15 15:58 (2) |  08:07 |  08:35
|  21:27 |  20:30 |  19:21 |  17:17    10    16:08 (2) |  16:32 |  16:31

 29 |  05:51 |  06:38 |  07:27 |  07:16 |  08:08 |  08:35
|  21:26 |  20:28 |  19:18 |  17:15 |  16:31 |  16:31

 30 |  05:52 |  06:40 |  07:28 |  07:18 |  08:10 |  08:36
|  21:24 |  20:26 |  19:16 |  17:13 |  16:30 |  16:32

 31 |  05:54 |  06:41 |  |  07:20 |  |  08:36
|  21:23 |  20:24 |  |  17:11 |  |  16:33

Sonnenscheinstunden |    498 |    453 |    382 |    334 |    270 |    248
astr.max.mögl.Beschattung | | |   312 |   616 |   268 |
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Projekt:

13-127-GK-02
Beschreibung:

Schattenwurfgutachten für das geplante Repowering im Windpark Grevenbroich
Lizenzierter Anwender:

T&H I ngenieure GmbH 
Bremerhavener Heerstraße 10 
DE-28717 Bremen
+ 49 (0) 421 6989 9314
info@th-ingenieure.de
Berechnet:

27.05.2015 09:31/3.0.578

SHADOW - Kalender
Berechnung: GesamtbelastungSchattenrezeptor: O - IO 14
Voraussetzungen für Berechnung des Schattenwurfs
Referenzjahr für Kalender 2015
Die dargestellten Zeiten sind die astronomisch maximal mögliche Beschattungsdauer, berechnet unter folgenden Annahmen:
   Die Sonne scheint täglich von Sonnenauf- bis -untergang
   Die Rotorfläche steht immer senkrecht zur Sonneneinfallsrichtung 
   Die Windenergieanlage/n ist/ sind immer in Betrieb

Tabellen-Layout: Die Daten für jeden Tag sind in folgender Matrix wiedergegeben (Sommerzeit wie Bezugsjahr) :

Tag im Monat Sonnenaufgang    (SS:MM) Zeitpunkt (SS:MM) Schattenanfang (WEA mit erstem Schatten)
Sonnenuntergang (SS:MM) Minuten mit Schatten Zeitpunkt (SS:MM) Schattenende (WEA mit letztem Schatten)

| Januar | Februar | März | April | Mai | Juni | Juli | August | September| Oktober | November| Dezember
            

  1 |  08:36 |  08:12 |  07:20 |  07:12 |  06:08 |  05:24 |  05:21 |  05:55 |  06:43 |  07:30 |  07:22 |  08:11
|  16:34 |  17:20 |  18:10 |  20:02 |  20:52 |  21:36 |  21:51 |  21:21 |  20:21 |  19:14 |  17:09 |  16:30

  2 |  08:36 |  08:10 |  07:18 |  07:09 |  06:07 |  05:23 |  05:21 |  05:57 |  06:44 |  07:32 |  07:23 |  08:13
|  16:35 |  17:22 |  18:12 |  20:04 |  20:53 |  21:37 |  21:50 |  21:20 |  20:19 |  19:12 |  17:07 |  16:29

  3 |  08:36 |  08:09 |  07:16 |  07:07 |  06:05 |  05:23 |  05:22 |  05:58 |  06:46 |  07:33 |  07:25 |  08:14
|  16:37 |  17:24 |  18:14 |  20:06 |  20:55 |  21:38 |  21:50 |  21:18 |  20:17 |  19:09 |  17:06 |  16:28

  4 |  08:36 |  08:07 |  07:14 |  07:05 |  06:03 |  05:22 |  05:23 |  05:59 |  06:48 |  07:35 |  07:27 |  08:15
|  16:38 |  17:26 |  18:15 |  20:07 |  20:56 |  21:39 |  21:50 |  21:16 |  20:15 |  19:07 |  17:04 |  16:28

  5 |  08:35 |  08:05 |  07:12 |  07:03 |  06:01 |  05:21 |  05:23 |  06:01 |  06:49 |  07:36 |  07:29 |  08:17
|  16:39 |  17:27 |  18:17 |  20:09 |  20:58 |  21:40 |  21:49 |  21:15 |  20:13 |  19:05 |  17:02 |  16:27

  6 |  08:35 |  08:04 |  07:10 |  07:01 |  05:59 |  05:20 |  05:24 |  06:02 |  06:51 |  07:38 |  07:30 |  08:18
|  16:40 |  17:29 |  18:19 |  20:11 |  21:00 |  21:41 |  21:49 |  21:13 |  20:10 |  19:03 |  17:00 |  16:27

  7 |  08:35 |  08:02 |  07:07 |  06:58 |  05:58 |  05:20 |  05:25 |  06:04 |  06:52 |  07:40 |  07:32 |  08:19
|  16:41 |  17:31 |  18:21 |  20:12 |  21:01 |  21:42 |  21:48 |  21:11 |  20:08 |  19:00 |  16:59 |  16:26

  8 |  08:35 |  08:01 |  07:05 |  06:56 |  05:56 |  05:19 |  05:26 |  06:05 |  06:54 |  07:41 |  07:34 |  08:21
|  16:42 |  17:33 |  18:22 |  20:14 |  21:03 |  21:43 |  21:48 |  21:09 |  20:06 |  18:58 |  16:57 |  16:26

  9 |  08:34 |  07:59 |  07:03 |  06:54 |  05:54 |  05:19 |  05:27 |  06:07 |  06:55 |  07:43 |  07:36 |  08:22
|  16:44 |  17:35 |  18:24 |  20:16 |  21:04 |  21:44 |  21:47 |  21:08 |  20:04 |  18:56 |  16:56 |  16:26

 10 |  08:34 |  07:57 |  07:01 |  06:52 |  05:52 |  05:18 |  05:28 |  06:09 |  06:57 |  07:45 |  07:37 |  08:23
|  16:45 |  17:36 |  18:26 |  20:17 |  21:06 |  21:45 |  21:47 |  21:06 |  20:01 |  18:54 |  16:54 |  16:26

 11 |  08:33 |  07:55 |  06:59 |  06:50 |  05:51 |  05:18 |  05:29 |  06:10 |  06:58 |  07:46 |  07:39 |  08:24
|  16:46 |  17:38 |  18:27 |  20:19 |  21:07 |  21:45 |  21:46 |  21:04 |  19:59 |  18:52 |  16:52 |  16:25

 12 |  08:33 |  07:54 |  06:57 |  06:47 |  05:49 |  05:18 |  05:30 |  06:12 |  07:00 |  07:48 |  07:41 |  08:25
|  16:48 |  17:40 |  18:29 |  20:21 |  21:09 |  21:46 |  21:45 |  21:02 |  19:57 |  18:49 |  16:51 |  16:25

 13 |  08:32 |  07:52 |  06:54 |  06:45 |  05:48 |  05:17 |  05:31 |  06:13 |  07:02 |  07:49 |  07:43 |  08:26
|  16:49 |  17:42 |  18:31 |  20:22 |  21:10 |  21:47 |  21:44 |  21:00 |  19:55 |  18:47 |  16:49 |  16:25

 14 |  08:31 |  07:50 |  06:52 |  06:43 |  05:46 |  05:17 |  05:32 |  06:15 |  07:03 |  07:51 |  07:44 |  08:27
|  16:51 |  17:44 |  18:33 |  20:24 |  21:12 |  21:47 |  21:43 |  20:58 |  19:52 |  18:45 |  16:48 |  16:25

 15 |  08:31 |  07:48 |  06:50 |  06:41 |  05:45 |  05:17 |  05:33 |  06:16 |  07:05 |  07:53 |  07:46 |  08:28
|  16:52 |  17:45 |  18:34 |  20:25 |  21:13 |  21:48 |  21:43 |  20:57 |  19:50 |  18:43 |  16:47 |  16:25

 16 |  08:30 |  07:46 |  06:48 |  06:39 |  05:43 |  05:17 |  05:34 |  06:18 |  07:06 |  07:54 |  07:48 |  08:29
|  16:54 |  17:47 |  18:36 |  20:27 |  21:15 |  21:49 |  21:42 |  20:55 |  19:48 |  18:41 |  16:45 |  16:25

 17 |  08:29 |  07:44 |  06:45 |  06:37 |  05:42 |  05:17 |  05:35 |  06:19 |  07:08 |  07:56 |  07:49 |  08:30
|  16:55 |  17:49 |  18:38 |  20:29 |  21:16 |  21:49 |  21:41 |  20:53 |  19:46 |  18:39 |  16:44 |  16:25

 18 |  08:28 |  07:42 |  06:43 |  06:35 |  05:40 |  05:17 |  05:36 |  06:21 |  07:09 |  07:58 |  07:51 |  08:30
|  16:57 |  17:51 |  18:39 |  20:30 |  21:18 |  21:49 |  21:40 |  20:51 |  19:43 |  18:37 |  16:43 |  16:26

 19 |  08:27 |  07:41 |  06:41 |  06:32 |  05:39 |  05:17 |  05:37 |  06:23 |  07:11 |  08:00 |  07:53 |  08:31
|  16:58 |  17:53 |  18:41 |  20:32 |  21:19 |  21:50 |  21:39 |  20:49 |  19:41 |  18:35 |  16:41 |  16:26

 20 |  08:26 |  07:39 |  06:39 |  06:30 |  05:37 |  05:17 |  05:39 |  06:24 |  07:13 |  08:01 |  07:54 |  08:32
|  17:00 |  17:54 |  18:43 |  20:34 |  21:21 |  21:50 |  21:37 |  20:47 |  19:39 |  18:33 |  16:40 |  16:26

 21 |  08:25 |  07:37 |  06:36 |  06:28 |  05:36 |  05:17 |  05:40 |  06:26 |  07:14 |  08:03 |  07:56 |  08:32
|  17:01 |  17:56 |  18:44 |  20:35 |  21:22 |  21:50 |  21:36 |  20:45 |  19:36 |  18:30 |  16:39 |  16:27

 22 |  08:24 |  07:35 |  06:34 |  06:26 |  05:35 |  05:17 |  05:41 |  06:27 |  07:16 |  08:05 |  07:58 |  08:33
|  17:03 |  17:58 |  18:46 |  20:37 |  21:24 |  21:51 |  21:35 |  20:43 |  19:34 |  18:28 |  16:38 |  16:27

 23 |  08:23 |  07:33 |  06:32 |  06:24 |  05:34 |  05:17 |  05:43 |  06:29 |  07:17 |  08:06 |  07:59 |  08:34
|  17:05 |  18:00 |  18:48 |  20:39 |  21:25 |  21:51 |  21:34 |  20:41 |  19:32 |  18:26 |  16:37 |  16:28

 24 |  08:22 |  07:31 |  06:30 |  06:22 |  05:32 |  05:17 |  05:44 |  06:30 |  07:19 |  08:08 |  08:01 |  08:34
|  17:06 |  18:01 |  18:49 |  20:40 |  21:26 |  21:51 |  21:33 |  20:39 |  19:30 |  18:24 |  16:36 |  16:28

 25 |  08:21 |  07:29 |  06:27 |  06:20 |  05:31 |  05:18 |  05:45 |  06:32 |  07:20 |  07:10 |  08:02 |  08:34
|  17:08 |  18:03 |  18:51 |  20:42 |  21:28 |  21:51 |  21:31 |  20:36 |  19:27 |  17:22 |  16:35 |  16:29

 26 |  08:20 |  07:27 |  06:25 |  06:18 |  05:30 |  05:18 |  05:47 |  06:33 |  07:22 |  07:11 |  08:04 |  08:35
|  17:10 |  18:05 |  18:53 |  20:43 |  21:29 |  21:51 |  21:30 |  20:34 |  19:25 |  17:21 |  16:34 |  16:29

 27 |  08:18 |  07:24 |  06:23 |  06:16 |  05:29 |  05:18 |  05:48 |  06:35 |  07:24 |  07:13 |  08:05 |  08:35
|  17:12 |  18:07 |  18:54 |  20:45 |  21:30 |  21:51 |  21:29 |  20:32 |  19:23 |  17:19 |  16:33 |  16:30

 28 |  08:17 |  07:22 |  06:21 |  06:14 |  05:28 |  05:19 |  05:49 |  06:37 |  07:25 |  07:15 |  08:07 |  08:35
|  17:13 |  18:09 |  18:56 |  20:47 |  21:31 |  21:51 |  21:27 |  20:30 |  19:21 |  17:17 |  16:32 |  16:31

 29 |  08:16 |  |  07:18 |  06:12 |  05:27 |  05:19 |  05:51 |  06:38 |  07:27 |  07:17 |  08:08 |  08:36
|  17:15 |  |  19:58 |  20:48 |  21:33 |  21:51 |  21:26 |  20:28 |  19:18 |  17:15 |  16:31 |  16:31

 30 |  08:14 |  |  07:16 |  06:10 |  05:26 |  05:20 |  05:52 |  06:40 |  07:28 |  07:18 |  08:10 |  08:36
|  17:17 |  |  19:59 |  20:50 |  21:34 |  21:51 |  21:24 |  20:26 |  19:16 |  17:13 |  16:30 |  16:32

 31 |  08:13 |  |  07:14 |  |  05:25 |  |  05:54 |  06:41 |  |  07:20 |  |  08:36
|  17:19 |  |  20:01 |  |  21:35 |  |  21:23 |  20:24 |  |  17:11 |  |  16:33

Sonnenscheinstunden |    262 |    278 |    366 |    413 |    481 |    494 |    498 |    453 |    382 |    334 |    270 |    248
astr.max.mögl.Beschattung | | | | | | | | | | | |
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Projekt:

13-127-GK-02
Beschreibung:

Schattenwurfgutachten für das geplante Repowering im Windpark Grevenbroich
Lizenzierter Anwender:

T&H I ngenieure GmbH 
Bremerhavener Heerstraße 10 
DE-28717 Bremen
+ 49 (0) 421 6989 9314
info@th-ingenieure.de
Berechnet:

27.05.2015 09:31/3.0.578

SHADOW - Kalender
Berechnung: GesamtbelastungSchattenrezeptor: P - IO 16
Voraussetzungen für Berechnung des Schattenwurfs
Referenzjahr für Kalender 2015
Die dargestellten Zeiten sind die astronomisch maximal mögliche Beschattungsdauer, berechnet unter folgenden Annahmen:
   Die Sonne scheint täglich von Sonnenauf- bis -untergang
   Die Rotorfläche steht immer senkrecht zur Sonneneinfallsrichtung 
   Die Windenergieanlage/n ist/ sind immer in Betrieb

Tabellen-Layout: Die Daten für jeden Tag sind in folgender Matrix wiedergegeben (Sommerzeit wie Bezugsjahr) :

Tag im Monat Sonnenaufgang    (SS:MM) Zeitpunkt (SS:MM) Schattenanfang (WEA mit erstem Schatten)
Sonnenuntergang (SS:MM) Minuten mit Schatten Zeitpunkt (SS:MM) Schattenende (WEA mit letztem Schatten)

| Januar | Februar | März | April | Mai | Juni | Juli | August | September| Oktober | November | Dezember
            

  1 |  08:36 09:43 (2) |  08:12 09:45 (1) |  07:20 |  07:12 |  06:09 |  05:24 |  05:21 |  05:55 |  06:43 |  07:30 |  07:22 |  08:11 09:29 (2)
|  16:35    18    10:01 (2) |  17:20    26    10:11 (1) |  18:10 |  20:02 |  20:52 |  21:36 |  21:51 |  21:21 |  20:21 |  19:14 |  17:09 |  16:30    19    09:48 (2)

  2 |  08:36 09:42 (2) |  08:10 09:46 (1) |  07:18 |  07:09 |  06:07 |  05:23 |  05:21 |  05:57 |  06:44 |  07:32 |  07:24 |  08:13 09:29 (2)
|  16:36    19    10:01 (2) |  17:22    26    10:12 (1) |  18:12 |  20:04 |  20:53 |  21:37 |  21:50 |  21:20 |  20:19 |  19:12 |  17:07 |  16:29    19    09:48 (2)

  3 |  08:36 09:43 (2) |  08:09 09:47 (1) |  07:16 |  07:07 |  06:05 |  05:23 |  05:22 |  05:58 |  06:46 |  07:33 |  07:25 |  08:14 09:29 (2)
|  16:37    19    10:02 (2) |  17:24    24    10:11 (1) |  18:14 |  20:06 |  20:55 |  21:38 |  21:50 |  21:18 |  20:17 |  19:09 |  17:06 |  16:28    20    09:49 (2)

  4 |  08:36 09:44 (2) |  08:07 09:47 (1) |  07:14 |  07:05 |  06:03 |  05:22 |  05:23 |  06:00 |  06:48 |  07:35 |  07:27 09:23 (1) |  08:15 09:29 (2)
|  16:38    18    10:02 (2) |  17:26    23    10:10 (1) |  18:16 |  20:07 |  20:56 |  21:39 |  21:50 |  21:16 |  20:15 |  19:07 |  17:04    10    09:33 (1) |  16:28    20    09:49 (2)

  5 |  08:35 09:44 (2) |  08:05 09:49 (1) |  07:12 |  07:03 |  06:01 |  05:21 |  05:23 |  06:01 |  06:49 |  07:36 |  07:29 09:21 (1) |  08:17 09:29 (2)
|  16:39    19    10:03 (2) |  17:27    21    10:10 (1) |  18:17 |  20:09 |  20:58 |  21:40 |  21:49 |  21:15 |  20:13 |  19:05 |  17:02    15    09:36 (1) |  16:27    20    09:49 (2)

  6 |  08:35 09:44 (2) |  08:04 09:50 (1) |  07:10 |  07:01 |  05:59 |  05:21 |  05:24 |  06:03 |  06:51 |  07:38 |  07:30 09:20 (1) |  08:18 09:30 (2)
|  16:40    19    10:03 (2) |  17:29    19    10:09 (1) |  18:19 |  20:11 |  21:00 |  21:41 |  21:49 |  21:13 |  20:10 |  19:03 |  17:00    18    09:38 (1) |  16:27    20    09:50 (2)

  7 |  08:35 09:45 (2) |  08:02 09:51 (1) |  07:08 |  06:58 |  05:58 |  05:20 |  05:25 |  06:04 |  06:52 |  07:40 |  07:32 09:19 (1) |  08:19 09:30 (2)
|  16:41    19    10:04 (2) |  17:31    16    10:07 (1) |  18:21 |  20:12 |  21:01 |  21:42 |  21:48 |  21:11 |  20:08 |  19:00 |  16:59    20    09:39 (1) |  16:26    20    09:50 (2)

  8 |  08:35 09:45 (2) |  08:01 09:53 (1) |  07:05 |  06:56 |  05:56 |  05:19 |  05:26 |  06:06 |  06:54 |  07:41 |  07:34 09:18 (1) |  08:21 09:31 (2)
|  16:42    19    10:04 (2) |  17:33    12    10:05 (1) |  18:22 |  20:14 |  21:03 |  21:43 |  21:48 |  21:10 |  20:06 |  18:58 |  16:57    22    09:40 (1) |  16:26    19    09:50 (2)

  9 |  08:34 09:46 (2) |  07:59 09:58 (1) |  07:03 |  06:54 |  05:54 |  05:19 |  05:27 |  06:07 |  06:55 |  07:43 |  07:36 09:17 (1) |  08:22 09:32 (2)
|  16:44    19    10:05 (2) |  17:35     3    10:01 (1) |  18:24 |  20:16 |  21:04 |  21:44 |  21:47 |  21:08 |  20:04 |  18:56 |  16:56    24    09:41 (1) |  16:26    19    09:51 (2)

 10 |  08:34 09:46 (2) |  07:57 |  07:01 |  06:52 |  05:53 |  05:18 |  05:28 |  06:09 |  06:57 |  07:45 |  07:37 09:17 (1) |  08:23 09:32 (2)
|  16:45    19    10:05 (2) |  17:36 |  18:26 |  20:17 |  21:06 |  21:45 |  21:47 |  21:06 |  20:01 |  18:54 |  16:54    25    09:42 (1) |  16:26    19    09:51 (2)

 11 |  08:33 09:46 (2) |  07:55 |  06:59 |  06:50 |  05:51 |  05:18 |  05:29 |  06:10 |  06:59 |  07:46 |  07:39 09:17 (1) |  08:24 09:33 (2)
|  16:46    19    10:05 (2) |  17:38 |  18:27 |  20:19 |  21:07 |  21:45 |  21:46 |  21:04 |  19:59 |  18:52 |  16:52    26    09:43 (1) |  16:25    18    09:51 (2)

 12 |  08:33 09:47 (2) |  07:54 |  06:57 |  06:47 |  05:49 |  05:18 |  05:30 |  06:12 |  07:00 |  07:48 |  07:41 09:16 (1) |  08:25 09:33 (2)
|  16:48    19    10:06 (2) |  17:40 |  18:29 |  20:21 |  21:09 |  21:46 |  21:45 |  21:02 |  19:57 |  18:49 |  16:51    26    09:42 (1) |  16:25    19    09:52 (2)

 13 |  08:32 09:47 (2) |  07:52 |  06:54 |  06:45 |  05:48 |  05:17 |  05:31 |  06:13 |  07:02 |  07:50 |  07:43 09:16 (1) |  08:26 09:34 (2)
|  16:49    19    10:06 (2) |  17:42 |  18:31 |  20:22 |  21:10 |  21:47 |  21:44 |  21:00 |  19:55 |  18:47 |  16:49    27    09:43 (1) |  16:25    18    09:52 (2)

 14 |  08:31 09:48 (2) |  07:50 |  06:52 |  06:43 |  05:46 |  05:17 |  05:32 |  06:15 |  07:03 |  07:51 |  07:44 09:16 (1) |  08:27 09:34 (2)
|  16:51    18    10:06 (2) |  17:44 |  18:33 |  20:24 |  21:12 |  21:47 |  21:43 |  20:59 |  19:52 |  18:45 |  16:48    27    09:43 (1) |  16:25    18    09:52 (2)

 15 |  08:31 09:49 (2) |  07:48 |  06:50 |  06:41 |  05:45 |  05:17 |  05:33 |  06:16 |  07:05 |  07:53 |  07:46 09:17 (1) |  08:28 09:35 (2)
|  16:52    17    10:06 (2) |  17:45 |  18:34 |  20:25 |  21:13 |  21:48 |  21:43 |  20:57 |  19:50 |  18:43 |  16:47    26    09:43 (1) |  16:25    18    09:53 (2)

 16 |  08:30 09:49 (2) |  07:46 |  06:48 |  06:39 |  05:43 |  05:17 |  05:34 |  06:18 |  07:06 |  07:55 |  07:48 09:17 (1) |  08:29 09:36 (2)
|  16:54    17    10:06 (2) |  17:47 |  18:36 |  20:27 |  21:15 |  21:49 |  21:42 |  20:55 |  19:48 |  18:41 |  16:45    27    09:44 (1) |  16:25    17    09:53 (2)

 17 |  08:29 09:49 (1) |  07:44 |  06:45 |  06:37 |  05:42 |  05:17 |  05:35 |  06:19 |  07:08 |  07:56 |  07:49 09:18 (1) |  08:30 09:36 (2)
|  16:55    17    10:06 (2) |  17:49 |  18:38 |  20:29 |  21:16 |  21:49 |  21:41 |  20:53 |  19:46 |  18:39 |  16:44    26    09:44 (1) |  16:25    18    09:54 (2)

 18 |  08:28 09:48 (1) |  07:43 |  06:43 |  06:35 |  05:40 |  05:17 |  05:36 |  06:21 |  07:09 |  07:58 |  07:51 09:19 (1) |  08:30 09:36 (2)
|  16:57    17    10:05 (2) |  17:51 |  18:39 |  20:30 |  21:18 |  21:49 |  21:40 |  20:51 |  19:43 |  18:37 |  16:43    25    09:44 (1) |  16:26    17    09:53 (2)

 19 |  08:27 09:47 (1) |  07:41 |  06:41 |  06:32 |  05:39 |  05:17 |  05:38 |  06:23 |  07:11 |  08:00 |  07:53 09:18 (1) |  08:31 09:37 (2)
|  16:58    18    10:05 (2) |  17:53 |  18:41 |  20:32 |  21:19 |  21:50 |  21:39 |  20:49 |  19:41 |  18:35 |  16:41    25    09:43 (1) |  16:26    17    09:54 (2)

 20 |  08:26 09:47 (1) |  07:39 |  06:39 |  06:30 |  05:37 |  05:17 |  05:39 |  06:24 |  07:13 |  08:01 |  07:54 09:19 (1) |  08:32 09:38 (2)
|  17:00    18    10:05 (1) |  17:54 |  18:43 |  20:34 |  21:21 |  21:50 |  21:37 |  20:47 |  19:39 |  18:33 |  16:40    24    09:43 (1) |  16:26    17    09:55 (2)

 21 |  08:25 09:46 (1) |  07:37 |  06:36 |  06:28 |  05:36 |  05:17 |  05:40 |  06:26 |  07:14 |  08:03 |  07:56 09:20 (1) |  08:32 09:38 (2)
|  17:02    20    10:06 (1) |  17:56 |  18:44 |  20:35 |  21:22 |  21:50 |  21:36 |  20:45 |  19:37 |  18:31 |  16:39    23    09:43 (1) |  16:27    16    09:54 (2)

 22 |  08:24 09:45 (1) |  07:35 |  06:34 |  06:26 |  05:35 |  05:17 |  05:41 |  06:27 |  07:16 |  08:05 |  07:58 09:22 (1) |  08:33 09:39 (2)
|  17:03    22    10:07 (1) |  17:58 |  18:46 |  20:37 |  21:24 |  21:51 |  21:35 |  20:43 |  19:34 |  18:28 |  16:38    20    09:42 (1) |  16:27    17    10:44 (4)

 23 |  08:23 09:45 (1) |  07:33 |  06:32 |  06:24 |  05:34 |  05:17 |  05:43 |  06:29 |  07:17 |  08:06 |  07:59 09:23 (1) |  08:34 09:39 (2)
|  17:05    23    10:08 (1) |  18:00 |  18:48 |  20:39 |  21:25 |  21:51 |  21:34 |  20:41 |  19:32 |  18:26 |  16:37    19    09:42 (1) |  16:28    17    10:44 (4)

 24 |  08:22 09:45 (1) |  07:31 |  06:30 |  06:22 |  05:32 |  05:18 |  05:44 |  06:30 |  07:19 |  08:08 |  08:01 09:23 (1) |  08:34 09:40 (2)
|  17:06    24    10:09 (1) |  18:02 |  18:49 |  20:40 |  21:26 |  21:51 |  21:33 |  20:39 |  19:30 |  18:24 |  16:36    18    09:41 (1) |  16:28    16    09:56 (2)

 25 |  08:21 09:45 (1) |  07:29 |  06:27 |  06:20 |  05:31 |  05:18 |  05:45 |  06:32 |  07:20 |  07:10 |  08:02 09:25 (1) |  08:34 09:40 (2)
|  17:08    25    10:10 (1) |  18:03 |  18:51 |  20:42 |  21:28 |  21:51 |  21:31 |  20:36 |  19:27 |  17:23 |  16:35    17    09:42 (2) |  16:29    17    09:57 (2)

 26 |  08:20 09:44 (1) |  07:27 |  06:25 |  06:18 |  05:30 |  05:18 |  05:47 |  06:34 |  07:22 |  07:11 |  08:04 09:27 (1) |  08:35 09:40 (2)
|  17:10    26    10:10 (1) |  18:05 |  18:53 |  20:43 |  21:29 |  21:51 |  21:30 |  20:34 |  19:25 |  17:21 |  16:34    17    09:44 (2) |  16:29    17    09:57 (2)

 27 |  08:18 09:45 (1) |  07:25 |  06:23 |  06:16 |  05:29 |  05:19 |  05:48 |  06:35 |  07:24 |  07:13 |  08:05 09:28 (2) |  08:35 09:40 (2)
|  17:12    26    10:11 (1) |  18:07 |  18:54 |  20:45 |  21:30 |  21:51 |  21:29 |  20:32 |  19:23 |  17:19 |  16:33    16    09:44 (2) |  16:30    17    09:57 (2)

 28 |  08:17 09:44 (1) |  07:22 |  06:21 |  06:14 |  05:28 |  05:19 |  05:49 |  06:37 |  07:25 |  07:15 |  08:07 09:28 (2) |  08:35 09:41 (2)
|  17:13    27    10:11 (1) |  18:09 |  18:56 |  20:47 |  21:31 |  21:51 |  21:27 |  20:30 |  19:21 |  17:17 |  16:32    17    09:45 (2) |  16:31    18    09:59 (2)

 29 |  08:16 09:45 (1) |  |  07:18 |  06:12 |  05:27 |  05:19 |  05:51 |  06:38 |  07:27 |  07:17 |  08:08 09:29 (2) |  08:36 09:42 (2)
|  17:15    26    10:11 (1) |  |  19:58 |  20:48 |  21:33 |  21:51 |  21:26 |  20:28 |  19:18 |  17:15 |  16:31    18    09:47 (2) |  16:32    17    09:59 (2)

 30 |  08:14 09:44 (1) |  |  07:16 |  06:10 |  05:26 |  05:20 |  05:52 |  06:40 |  07:28 |  07:18 |  08:10 09:28 (2) |  08:36 09:42 (2)
|  17:17    27    10:11 (1) |  |  19:59 |  20:50 |  21:34 |  21:51 |  21:24 |  20:26 |  19:16 |  17:13 |  16:30    19    09:47 (2) |  16:32    18    10:00 (2)

 31 |  08:13 09:45 (1) |  |  07:14 |  |  05:25 |  |  05:54 |  06:41 |  |  07:20 |  |  08:36 09:42 (2)
|  17:19    27    10:12 (1) |  |  20:01 |  |  21:35 |  |  21:23 |  20:24 |  |  17:11 |  |  16:33    18    10:00 (2)

Sonnenscheinstunden |    262 |    278 |    366 |    413 |    480 |    494 |    498 |    453 |    382 |    334 |    270 |    248
astr.max.mögl.Beschattung |   640 |   170 | | | | | | | | |   577 |   560
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SHADOW - Kalender
Berechnung: GesamtbelastungSchattenrezeptor: Q - IO 17
Voraussetzungen für Berechnung des Schattenwurfs
Referenzjahr für Kalender 2015
Die dargestellten Zeiten sind die astronomisch maximal mögliche Beschattungsdauer, berechnet unter folgenden Annahmen:
   Die Sonne scheint täglich von Sonnenauf- bis -untergang
   Die Rotorfläche steht immer senkrecht zur Sonneneinfallsrichtung 
   Die Windenergieanlage/n ist/ sind immer in Betrieb

Tabellen-Layout: Die Daten für jeden Tag sind in folgender Matrix wiedergegeben (Sommerzeit wie Bezugsjahr) :

Tag im Monat Sonnenaufgang    (SS:MM) Zeitpunkt (SS:MM) Schattenanfang (WEA mit erstem Schatten)
Sonnenuntergang (SS:MM) Minuten mit Schatten Zeitpunkt (SS:MM) Schattenende (WEA mit letztem Schatten)

| Januar | Februar | März | April | Mai | Juni | Juli | August | September| Oktober | November | Dezember
            

  1 |  08:36 10:13 (2) |  08:12 10:33 (1) |  07:20 |  07:12 |  06:09 |  05:24 |  05:21 |  05:55 |  06:43 |  07:30 |  07:22 |  08:11 10:03 (1)
|  16:35    28    10:41 (1) |  17:20    15    10:48 (1) |  18:10 |  20:02 |  20:52 |  21:36 |  21:51 |  21:21 |  20:21 |  19:14 |  17:09 |  16:30    29    10:32 (1)

  2 |  08:36 10:13 (2) |  08:10 10:36 (1) |  07:18 |  07:09 |  06:07 |  05:23 |  05:21 |  05:57 |  06:44 |  07:32 |  07:23 |  08:13 10:03 (1)
|  16:36    28    10:41 (1) |  17:22    10    10:46 (1) |  18:12 |  20:04 |  20:53 |  21:37 |  21:50 |  21:20 |  20:19 |  19:12 |  17:07 |  16:29    28    10:31 (1)

  3 |  08:36 10:13 (2) |  08:09 |  07:16 |  07:07 |  06:05 |  05:23 |  05:22 |  05:58 |  06:46 |  07:33 |  07:25 |  08:14 10:04 (1)
|  16:37    29    10:42 (1) |  17:24 |  18:14 |  20:06 |  20:55 |  21:38 |  21:50 |  21:18 |  20:17 |  19:09 |  17:06 |  16:28    28    10:32 (1)

  4 |  08:36 10:14 (2) |  08:07 |  07:14 |  07:05 |  06:03 |  05:22 |  05:23 |  06:00 |  06:48 |  07:35 |  07:27 |  08:15 10:04 (2)
|  16:38    30    10:44 (1) |  17:26 |  18:15 |  20:07 |  20:56 |  21:39 |  21:50 |  21:16 |  20:15 |  19:07 |  17:04 |  16:28    28    10:32 (1)

  5 |  08:35 10:16 (2) |  08:05 |  07:12 |  07:03 |  06:01 |  05:21 |  05:23 |  06:01 |  06:49 |  07:36 |  07:29 |  08:17 10:03 (2)
|  16:39    29    10:45 (1) |  17:27 |  18:17 |  20:09 |  20:58 |  21:40 |  21:49 |  21:15 |  20:13 |  19:05 |  17:02 |  16:27    28    10:31 (1)

  6 |  08:35 10:16 (2) |  08:04 |  07:10 |  07:01 |  05:59 |  05:21 |  05:24 |  06:03 |  06:51 |  07:38 |  07:30 |  08:18 10:03 (2)
|  16:40    29    10:45 (1) |  17:29 |  18:19 |  20:11 |  21:00 |  21:41 |  21:49 |  21:13 |  20:10 |  19:03 |  17:00 |  16:27    29    10:32 (1)

  7 |  08:35 10:17 (2) |  08:02 |  07:07 |  06:58 |  05:58 |  05:20 |  05:25 |  06:04 |  06:52 |  07:40 |  07:32 |  08:19 10:03 (2)
|  16:41    29    10:46 (1) |  17:31 |  18:21 |  20:12 |  21:01 |  21:42 |  21:48 |  21:11 |  20:08 |  19:00 |  16:59 |  16:26    29    10:32 (1)

  8 |  08:35 10:18 (2) |  08:01 |  07:05 |  06:56 |  05:56 |  05:19 |  05:26 |  06:06 |  06:54 |  07:41 |  07:34 |  08:21 10:02 (2)
|  16:42    29    10:47 (1) |  17:33 |  18:22 |  20:14 |  21:03 |  21:43 |  21:48 |  21:09 |  20:06 |  18:58 |  16:57 |  16:26    29    10:31 (1)

  9 |  08:34 10:20 (2) |  07:59 |  07:03 |  06:54 |  05:54 |  05:19 |  05:27 |  06:07 |  06:55 |  07:43 |  07:36 |  08:22 10:03 (2)
|  16:44    28    10:48 (1) |  17:35 |  18:24 |  20:16 |  21:04 |  21:44 |  21:47 |  21:08 |  20:04 |  18:56 |  16:56 |  16:26    29    10:32 (1)

 10 |  08:34 10:21 (1) |  07:57 |  07:01 |  06:52 |  05:53 |  05:18 |  05:28 |  06:09 |  06:57 |  07:45 |  07:37 10:08 (1) |  08:23 10:03 (2)
|  16:45    27    10:48 (1) |  17:36 |  18:26 |  20:17 |  21:06 |  21:45 |  21:47 |  21:06 |  20:01 |  18:54 |  16:54     7    10:15 (1) |  16:26    29    10:32 (1)

 11 |  08:33 10:21 (1) |  07:55 |  06:59 |  06:50 |  05:51 |  05:18 |  05:29 |  06:10 |  06:58 |  07:46 |  07:39 10:05 (1) |  08:24 10:03 (2)
|  16:46    28    10:49 (1) |  17:38 |  18:27 |  20:19 |  21:07 |  21:45 |  21:46 |  21:04 |  19:59 |  18:52 |  16:52    14    10:19 (1) |  16:25    29    10:32 (1)

 12 |  08:33 10:22 (1) |  07:54 |  06:57 |  06:47 |  05:49 |  05:18 |  05:30 |  06:12 |  07:00 |  07:48 |  07:41 10:02 (1) |  08:25 10:03 (2)
|  16:48    28    10:50 (1) |  17:40 |  18:29 |  20:21 |  21:09 |  21:46 |  21:45 |  21:02 |  19:57 |  18:49 |  16:51    18    10:20 (1) |  16:25    29    10:32 (1)

 13 |  08:32 10:22 (1) |  07:52 |  06:54 |  06:45 |  05:48 |  05:17 |  05:31 |  06:13 |  07:02 |  07:49 |  07:43 10:01 (1) |  08:26 10:03 (2)
|  16:49    29    10:51 (1) |  17:42 |  18:31 |  20:22 |  21:10 |  21:47 |  21:44 |  21:00 |  19:55 |  18:47 |  16:49    21    10:22 (1) |  16:25    29    10:32 (1)

 14 |  08:31 10:21 (1) |  07:50 |  06:52 |  06:43 |  05:46 |  05:17 |  05:32 |  06:15 |  07:03 |  07:51 |  07:44 10:00 (1) |  08:27 10:04 (2)
|  16:51    30    10:51 (1) |  17:44 |  18:33 |  20:24 |  21:12 |  21:47 |  21:43 |  20:58 |  19:52 |  18:45 |  16:48    24    10:24 (1) |  16:25    28    10:32 (1)

 15 |  08:31 10:22 (1) |  07:48 |  06:50 |  06:41 |  05:45 |  05:17 |  05:33 |  06:16 |  07:05 |  07:53 |  07:46 10:00 (1) |  08:28 10:04 (2)
|  16:52    29    10:51 (1) |  17:45 |  18:34 |  20:25 |  21:13 |  21:48 |  21:43 |  20:57 |  19:50 |  18:43 |  16:47    25    10:25 (1) |  16:25    28    10:32 (1)

 16 |  08:30 10:22 (1) |  07:46 |  06:48 |  06:39 |  05:43 |  05:17 |  05:34 |  06:18 |  07:06 |  07:54 |  07:48 10:00 (1) |  08:29 10:05 (2)
|  16:54    30    10:52 (1) |  17:47 |  18:36 |  20:27 |  21:15 |  21:49 |  21:42 |  20:55 |  19:48 |  18:41 |  16:45    26    10:26 (1) |  16:25    28    10:33 (1)

 17 |  08:29 10:22 (1) |  07:44 |  06:45 |  06:37 |  05:42 |  05:17 |  05:35 |  06:19 |  07:08 |  07:56 |  07:49 09:59 (1) |  08:30 10:05 (2)
|  16:55    30    10:52 (1) |  17:49 |  18:38 |  20:29 |  21:16 |  21:49 |  21:41 |  20:53 |  19:46 |  18:39 |  16:44    28    10:27 (1) |  16:25    28    10:33 (1)

 18 |  08:28 10:22 (1) |  07:43 |  06:43 |  06:35 |  05:40 |  05:17 |  05:36 |  06:21 |  07:09 |  07:58 |  07:51 09:59 (1) |  08:30 10:05 (2)
|  16:57    31    10:53 (1) |  17:51 |  18:39 |  20:30 |  21:18 |  21:49 |  21:40 |  20:51 |  19:43 |  18:37 |  16:43    29    10:28 (1) |  16:26    27    10:32 (1)

 19 |  08:27 10:22 (1) |  07:41 |  06:41 |  06:32 |  05:39 |  05:17 |  05:38 |  06:23 |  07:11 |  08:00 |  07:53 09:58 (1) |  08:31 10:05 (2)
|  16:58    31    10:53 (1) |  17:53 |  18:41 |  20:32 |  21:19 |  21:50 |  21:39 |  20:49 |  19:41 |  18:35 |  16:41    30    10:28 (1) |  16:26    28    10:33 (1)

 20 |  08:26 10:23 (1) |  07:39 |  06:39 |  06:30 |  05:37 |  05:17 |  05:39 |  06:24 |  07:13 |  08:01 |  07:54 09:58 (1) |  08:32 10:06 (2)
|  17:00    31    10:54 (1) |  17:54 |  18:43 |  20:34 |  21:21 |  21:50 |  21:37 |  20:47 |  19:39 |  18:33 |  16:40    30    10:28 (1) |  16:26    28    10:34 (1)

 21 |  08:25 10:23 (1) |  07:37 |  06:36 |  06:28 |  05:36 |  05:17 |  05:40 |  06:26 |  07:14 |  08:03 |  07:56 09:59 (1) |  08:32 10:06 (2)
|  17:01    31    10:54 (1) |  17:56 |  18:44 |  20:35 |  21:22 |  21:50 |  21:36 |  20:45 |  19:37 |  18:31 |  16:39    30    10:29 (1) |  16:27    27    10:33 (1)

 22 |  08:24 10:23 (1) |  07:35 |  06:34 |  06:26 |  05:35 |  05:17 |  05:41 |  06:27 |  07:16 |  08:05 |  07:58 09:59 (1) |  08:33 10:07 (2)
|  17:03    31    10:54 (1) |  17:58 |  18:46 |  20:37 |  21:24 |  21:51 |  21:35 |  20:43 |  19:34 |  18:28 |  16:38    31    10:30 (1) |  16:27    27    10:34 (1)

 23 |  08:23 10:24 (1) |  07:33 |  06:32 |  06:24 |  05:34 |  05:17 |  05:43 |  06:29 |  07:17 |  08:06 |  07:59 09:59 (1) |  08:34 10:07 (2)
|  17:05    30    10:54 (1) |  18:00 |  18:48 |  20:39 |  21:25 |  21:51 |  21:34 |  20:41 |  19:32 |  18:26 |  16:37    30    10:29 (1) |  16:28    27    10:34 (1)

 24 |  08:22 10:24 (1) |  07:31 |  06:30 |  06:22 |  05:32 |  05:17 |  05:44 |  06:30 |  07:19 |  08:08 |  08:01 09:59 (1) |  08:34 10:08 (2)
|  17:06    30    10:54 (1) |  18:02 |  18:49 |  20:40 |  21:26 |  21:51 |  21:33 |  20:39 |  19:30 |  18:24 |  16:36    31    10:30 (1) |  16:28    27    10:35 (1)

 25 |  08:21 10:25 (1) |  07:29 |  06:27 |  06:20 |  05:31 |  05:18 |  05:45 |  06:32 |  07:20 |  07:10 |  08:02 10:00 (1) |  08:34 10:08 (2)
|  17:08    29    10:54 (1) |  18:03 |  18:51 |  20:42 |  21:28 |  21:51 |  21:31 |  20:36 |  19:27 |  17:22 |  16:35    31    10:31 (1) |  16:29    28    10:36 (1)

 26 |  08:20 10:25 (1) |  07:27 |  06:25 |  06:18 |  05:30 |  05:18 |  05:47 |  06:33 |  07:22 |  07:11 |  08:04 10:00 (1) |  08:35 10:09 (2)
|  17:10    29    10:54 (1) |  18:05 |  18:53 |  20:43 |  21:29 |  21:51 |  21:30 |  20:34 |  19:25 |  17:21 |  16:34    31    10:31 (1) |  16:29    27    10:36 (1)

 27 |  08:18 10:27 (1) |  07:25 |  06:23 |  06:16 |  05:29 |  05:19 |  05:48 |  06:35 |  07:24 |  07:13 |  08:05 10:00 (1) |  08:35 10:09 (2)
|  17:12    27    10:54 (1) |  18:07 |  18:54 |  20:45 |  21:30 |  21:51 |  21:29 |  20:32 |  19:23 |  17:19 |  16:33    31    10:31 (1) |  16:30    27    10:36 (1)

 28 |  08:17 10:27 (1) |  07:22 |  06:21 |  06:14 |  05:28 |  05:19 |  05:49 |  06:37 |  07:25 |  07:15 |  08:07 10:01 (1) |  08:35 10:10 (2)
|  17:13    26    10:53 (1) |  18:09 |  18:56 |  20:47 |  21:31 |  21:51 |  21:27 |  20:30 |  19:21 |  17:17 |  16:32    30    10:31 (1) |  16:31    28    10:38 (1)

 29 |  08:16 10:28 (1) |  |  07:18 |  06:12 |  05:27 |  05:19 |  05:51 |  06:38 |  07:27 |  07:17 |  08:08 10:01 (1) |  08:36 10:11 (2)
|  17:15    24    10:52 (1) |  |  19:58 |  20:48 |  21:33 |  21:51 |  21:26 |  20:28 |  19:18 |  17:15 |  16:31    30    10:31 (1) |  16:32    28    10:39 (1)

 30 |  08:14 10:29 (1) |  |  07:16 |  06:10 |  05:26 |  05:20 |  05:52 |  06:40 |  07:28 |  07:18 |  08:10 10:02 (1) |  08:36 10:11 (2)
|  17:17    22    10:51 (1) |  |  19:59 |  20:50 |  21:34 |  21:51 |  21:24 |  20:26 |  19:16 |  17:13 |  16:30    29    10:31 (1) |  16:32    28    10:39 (1)

 31 |  08:13 10:31 (1) |  |  07:14 |  |  05:25 |  |  05:54 |  06:41 |  |  07:20 |  |  08:36 10:12 (2)
|  17:19    19    10:50 (1) |  |  20:01 |  |  21:35 |  |  21:23 |  20:24 |  |  17:11 |  |  16:33    28    10:40 (1)

Sonnenscheinstunden |    262 |    278 |    366 |    413 |    480 |    494 |    498 |    453 |    382 |    334 |    270 |    248
astr.max.mögl.Beschattung |   881 |    25 | | | | | | | | |   556 |   870
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Projekt:

13-127-GK-02
Beschreibung:

Schattenwurfgutachten für das geplante Repowering im Windpark Grevenbroich
Lizenzierter Anwender:

T&H I ngenieure GmbH 
Bremerhavener Heerstraße 10 
DE-28717 Bremen
+ 49 (0) 421 6989 9314
info@th-ingenieure.de
Berechnet:

27.05.2015 09:31/3.0.578

SHADOW - Kalender
Berechnung: GesamtbelastungSchattenrezeptor: R - IO 18
Voraussetzungen für Berechnung des Schattenwurfs
Referenzjahr für Kalender 2015
Die dargestellten Zeiten sind die astronomisch maximal mögliche Beschattungsdauer, berechnet unter folgenden Annahmen:
   Die Sonne scheint täglich von Sonnenauf- bis -untergang
   Die Rotorfläche steht immer senkrecht zur Sonneneinfallsrichtung 
   Die Windenergieanlage/n ist/ sind immer in Betrieb

Tabellen-Layout: Die Daten für jeden Tag sind in folgender Matrix wiedergegeben (Sommerzeit wie Bezugsjahr) :

Tag im Monat Sonnenaufgang    (SS:MM) Zeitpunkt (SS:MM) Schattenanfang (WEA mit erstem Schatten)
Sonnenuntergang (SS:MM) Minuten mit Schatten Zeitpunkt (SS:MM) Schattenende (WEA mit letztem Schatten)

| Januar | Februar | März | April | Mai | Juni
      

  1 |  08:36 10:03 (4) |  08:12 09:16 (1) |  07:20 |  07:12 |  06:09 |  05:24
|  16:35    19    10:22 (4) |  17:20    20    09:36 (1) |  18:10 |  20:02 |  20:52 |  21:36

  2 |  08:36 10:03 (4) |  08:10 09:16 (1) |  07:18 |  07:09 |  06:07 |  05:23
|  16:36    19    10:22 (4) |  17:22    21    09:37 (1) |  18:12 |  20:04 |  20:53 |  21:37

  3 |  08:36 10:04 (4) |  08:09 09:16 (1) |  07:16 |  07:07 |  06:05 |  05:23
|  16:37    18    10:22 (4) |  17:24    21    09:37 (1) |  18:14 |  20:06 |  20:55 |  21:38

  4 |  08:36 10:05 (4) |  08:07 09:15 (1) |  07:14 |  07:05 |  06:03 |  05:22
|  16:38    17    10:22 (4) |  17:26    22    09:37 (1) |  18:16 |  20:07 |  20:56 |  21:39

  5 |  08:35 10:06 (4) |  08:05 09:16 (1) |  07:12 |  07:03 |  06:01 |  05:21
|  16:39    17    10:23 (4) |  17:27    22    09:38 (1) |  18:17 |  20:09 |  20:58 |  21:40

  6 |  08:35 10:06 (4) |  08:04 09:16 (1) |  07:10 |  07:01 |  05:59 |  05:21
|  16:40    16    10:22 (4) |  17:29    22    09:38 (1) |  18:19 |  20:11 |  21:00 |  21:41

  7 |  08:35 10:07 (4) |  08:02 09:16 (1) |  07:08 |  06:58 |  05:58 |  05:20
|  16:41    16    10:23 (4) |  17:31    22    09:38 (1) |  18:21 |  20:12 |  21:01 |  21:42

  8 |  08:35 10:08 (4) |  08:01 09:16 (1) |  07:05 |  06:56 |  05:56 |  05:19
|  16:42    14    10:22 (4) |  17:33    22    09:38 (1) |  18:22 |  20:14 |  21:03 |  21:43

  9 |  08:34 09:28 (2) |  07:59 09:17 (1) |  07:03 |  06:54 |  05:54 |  05:19
|  16:44    19    10:23 (4) |  17:35    21    09:38 (1) |  18:24 |  20:16 |  21:04 |  21:44

 10 |  08:34 09:26 (2) |  07:57 09:18 (1) |  07:01 |  06:52 |  05:53 |  05:18
|  16:45    21    10:22 (4) |  17:36    19    09:37 (1) |  18:26 |  20:17 |  21:06 |  21:45

 11 |  08:33 09:25 (2) |  07:55 09:18 (1) |  06:59 |  06:50 |  05:51 |  05:18
|  16:46    21    10:21 (4) |  17:38    18    09:36 (1) |  18:28 |  20:19 |  21:07 |  21:45

 12 |  08:33 09:26 (2) |  07:54 09:19 (1) |  06:57 |  06:47 |  05:49 |  05:18
|  16:48    18    10:20 (4) |  17:40    16    09:35 (1) |  18:29 |  20:21 |  21:09 |  21:46

 13 |  08:32 09:25 (2) |  07:52 09:21 (1) |  06:54 |  06:45 |  05:48 |  05:17
|  16:49    13    09:38 (2) |  17:42    12    09:33 (1) |  18:31 |  20:22 |  21:10 |  21:47

 14 |  08:31 09:25 (2) |  07:50 09:24 (1) |  06:52 |  06:43 |  05:46 |  05:17
|  16:51    14    09:39 (2) |  17:44     5    09:29 (1) |  18:33 |  20:24 |  21:12 |  21:47

 15 |  08:31 09:25 (2) |  07:48 |  06:50 |  06:41 |  05:45 |  05:17
|  16:52    15    09:40 (2) |  17:45 |  18:34 |  20:25 |  21:14 |  21:48

 16 |  08:30 09:25 (2) |  07:46 |  06:48 |  06:39 |  05:43 |  05:17
|  16:54    16    09:41 (2) |  17:47 |  18:36 |  20:27 |  21:15 |  21:49

 17 |  08:29 09:25 (2) |  07:44 |  06:45 |  06:37 |  05:42 |  05:17
|  16:55    16    09:41 (2) |  17:49 |  18:38 |  20:29 |  21:16 |  21:49

 18 |  08:28 09:25 (2) |  07:43 |  06:43 |  06:35 |  05:40 |  05:17
|  16:57    17    09:42 (2) |  17:51 |  18:39 |  20:30 |  21:18 |  21:49

 19 |  08:27 09:25 (2) |  07:41 |  06:41 |  06:32 |  05:39 |  05:17
|  16:58    17    09:42 (2) |  17:53 |  18:41 |  20:32 |  21:19 |  21:50

 20 |  08:26 09:25 (2) |  07:39 |  06:39 |  06:30 |  05:37 |  05:17
|  17:00    18    09:43 (2) |  17:54 |  18:43 |  20:34 |  21:21 |  21:50

 21 |  08:25 09:26 (2) |  07:37 |  06:36 |  06:28 |  05:36 |  05:17
|  17:02    17    09:43 (2) |  17:56 |  18:44 |  20:35 |  21:22 |  21:51

 22 |  08:24 09:26 (2) |  07:35 |  06:34 |  06:26 |  05:35 |  05:17
|  17:03    17    09:43 (2) |  17:58 |  18:46 |  20:37 |  21:24 |  21:51

 23 |  08:23 09:26 (2) |  07:33 |  06:32 |  06:24 |  05:34 |  05:17
|  17:05    17    09:43 (2) |  18:00 |  18:48 |  20:39 |  21:25 |  21:51

 24 |  08:22 09:27 (2) |  07:31 |  06:30 |  06:22 |  05:32 |  05:18
|  17:06    16    09:43 (2) |  18:02 |  18:49 |  20:40 |  21:26 |  21:51

 25 |  08:21 09:29 (2) |  07:29 |  06:27 |  06:20 |  05:31 |  05:18
|  17:08    14    09:43 (2) |  18:03 |  18:51 |  20:42 |  21:28 |  21:51

 26 |  08:20 09:29 (2) |  07:27 |  06:25 |  06:18 |  05:30 |  05:18
|  17:10    13    09:42 (2) |  18:05 |  18:53 |  20:44 |  21:29 |  21:51

 27 |  08:18 09:31 (2) |  07:25 |  06:23 |  06:16 |  05:29 |  05:19
|  17:12    10    09:41 (2) |  18:07 |  18:54 |  20:45 |  21:30 |  21:51

 28 |  08:17 09:21 (1) |  07:22 |  06:21 |  06:14 |  05:28 |  05:19
|  17:13    14    09:38 (2) |  18:09 |  18:56 |  20:47 |  21:31 |  21:51

 29 |  08:16 09:19 (1) |  |  07:18 |  06:12 |  05:27 |  05:19
|  17:15    13    09:32 (1) |  |  19:58 |  20:48 |  21:33 |  21:51

 30 |  08:14 09:18 (1) |  |  07:16 |  06:10 |  05:26 |  05:20
|  17:17    15    09:33 (1) |  |  19:59 |  20:50 |  21:34 |  21:51

 31 |  08:13 09:17 (1) |  |  07:14 |  |  05:25 |  
|  17:19    18    09:35 (1) |  |  20:01 |  |  21:35 |  

Sonnenscheinstunden |    262 |    278 |    366 |    413 |    480 |    494
astr.max.mögl.Beschattung |   505 |   263 | | | |
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Projekt:

13-127-GK-02
Beschreibung:

Schattenwurfgutachten für das geplante Repowering im Windpark Grevenbroich
Lizenzierter Anwender:

T&H I ngenieure GmbH 
Bremerhavener Heerstraße 10 
DE-28717 Bremen
+ 49 (0) 421 6989 9314
info@th-ingenieure.de
Berechnet:

27.05.2015 09:31/3.0.578

SHADOW - Kalender
Berechnung: GesamtbelastungSchattenrezeptor: R - IO 18
Voraussetzungen für Berechnung des Schattenwurfs
Referenzjahr für Kalender 2015
Die dargestellten Zeiten sind die astronomisch maximal mögliche Beschattungsdauer, berechnet unter folgenden Annahmen:
   Die Sonne scheint täglich von Sonnenauf- bis -untergang
   Die Rotorfläche steht immer senkrecht zur Sonneneinfallsrichtung 
   Die Windenergieanlage/n ist/ sind immer in Betrieb

Tabellen-Layout: Die Daten für jeden Tag sind in folgender Matrix wiedergegeben (Sommerzeit wie Bezugsjahr) :

Tag im Monat Sonnenaufgang    (SS:MM) Zeitpunkt (SS:MM) Schattenanfang (WEA mit erstem Schatten)
Sonnenuntergang (SS:MM) Minuten mit Schatten Zeitpunkt (SS:MM) Schattenende (WEA mit letztem Schatten)

| Juli | August | September| Oktober | November | Dezember
      

  1 |  05:21 |  05:55 |  06:43 |  07:30 |  07:22 08:48 (1) |  08:11 09:07 (2)
|  21:51 |  21:21 |  20:21 |  19:14 |  17:09    17    09:05 (1) |  16:30    16    10:00 (4)

  2 |  05:21 |  05:57 |  06:44 |  07:32 |  07:24 08:47 (1) |  08:13 09:08 (2)
|  21:50 |  21:20 |  20:19 |  19:12 |  17:07    20    09:07 (1) |  16:29    19    10:03 (4)

  3 |  05:22 |  05:58 |  06:46 |  07:33 |  07:25 08:47 (1) |  08:14 09:09 (2)
|  21:50 |  21:18 |  20:17 |  19:09 |  17:06    20    09:07 (1) |  16:28    21    10:05 (4)

  4 |  05:23 |  06:00 |  06:48 |  07:35 |  07:27 08:45 (1) |  08:15 09:10 (2)
|  21:50 |  21:16 |  20:15 |  19:07 |  17:04    22    09:07 (1) |  16:28    21    10:06 (4)

  5 |  05:23 |  06:01 |  06:49 |  07:36 |  07:29 08:45 (1) |  08:17 09:12 (2)
|  21:49 |  21:15 |  20:13 |  19:05 |  17:02    23    09:08 (1) |  16:27    17    10:06 (4)

  6 |  05:24 |  06:03 |  06:51 |  07:38 |  07:30 08:45 (1) |  08:18 09:53 (4)
|  21:49 |  21:13 |  20:10 |  19:03 |  17:01    23    09:08 (1) |  16:27    15    10:08 (4)

  7 |  05:25 |  06:04 |  06:52 |  07:40 |  07:32 08:45 (1) |  08:19 09:53 (4)
|  21:48 |  21:11 |  20:08 |  19:00 |  16:59    23    09:08 (1) |  16:26    16    10:09 (4)

  8 |  05:26 |  06:06 |  06:54 |  07:41 |  07:34 08:46 (1) |  08:21 09:52 (4)
|  21:48 |  21:10 |  20:06 |  18:58 |  16:57    22    09:08 (1) |  16:26    17    10:09 (4)

  9 |  05:27 |  06:07 |  06:55 |  07:43 |  07:36 08:46 (1) |  08:22 09:53 (4)
|  21:47 |  21:08 |  20:04 |  18:56 |  16:56    22    09:08 (1) |  16:26    18    10:11 (4)

 10 |  05:28 |  06:09 |  06:57 |  07:45 |  07:37 08:47 (1) |  08:23 09:53 (4)
|  21:47 |  21:06 |  20:01 |  18:54 |  16:54    21    09:08 (1) |  16:26    18    10:11 (4)

 11 |  05:29 |  06:10 |  06:59 |  07:46 |  07:39 08:48 (1) |  08:24 09:53 (4)
|  21:46 |  21:04 |  19:59 |  18:52 |  16:52    20    09:08 (1) |  16:25    19    10:12 (4)

 12 |  05:30 |  06:12 |  07:00 |  07:48 |  07:41 08:48 (1) |  08:25 09:54 (4)
|  21:45 |  21:02 |  19:57 |  18:49 |  16:51    18    09:06 (1) |  16:25    18    10:12 (4)

 13 |  05:31 |  06:13 |  07:02 |  07:50 |  07:43 08:49 (1) |  08:26 09:54 (4)
|  21:44 |  21:00 |  19:55 |  18:47 |  16:49    16    09:05 (1) |  16:25    19    10:13 (4)

 14 |  05:32 |  06:15 |  07:03 |  07:51 |  07:44 08:50 (1) |  08:27 09:54 (4)
|  21:43 |  20:59 |  19:52 |  18:45 |  16:48    15    09:05 (1) |  16:25    20    10:14 (4)

 15 |  05:33 |  06:16 |  07:05 |  07:53 |  07:46 08:53 (1) |  08:28 09:55 (4)
|  21:43 |  20:57 |  19:50 |  18:43 |  16:47    12    09:09 (2) |  16:25    19    10:14 (4)

 16 |  05:34 |  06:18 |  07:06 |  07:55 |  07:48 08:56 (1) |  08:29 09:55 (4)
|  21:42 |  20:55 |  19:48 |  18:41 |  16:45    14    09:13 (2) |  16:25    20    10:15 (4)

 17 |  05:35 |  06:19 |  07:08 |  07:56 |  07:49 09:03 (2) |  08:30 09:56 (4)
|  21:41 |  20:53 |  19:46 |  18:39 |  16:44    12    09:15 (2) |  16:26    20    10:16 (4)

 18 |  05:36 |  06:21 |  07:09 |  07:58 |  07:51 09:03 (2) |  08:30 09:55 (4)
|  21:40 |  20:51 |  19:43 |  18:37 |  16:43    13    09:16 (2) |  16:26    20    10:15 (4)

 19 |  05:38 |  06:23 |  07:11 |  08:00 |  07:53 09:01 (2) |  08:31 09:56 (4)
|  21:39 |  20:49 |  19:41 |  18:35 |  16:41    15    09:16 (2) |  16:26    20    10:16 (4)

 20 |  05:39 |  06:24 |  07:13 |  08:01 |  07:54 09:01 (2) |  08:32 09:57 (4)
|  21:37 |  20:47 |  19:39 |  18:33 |  16:40    16    09:17 (2) |  16:26    20    10:17 (4)

 21 |  05:40 |  06:26 |  07:14 |  08:03 |  07:56 09:01 (2) |  08:32 09:57 (4)
|  21:36 |  20:45 |  19:37 |  18:31 |  16:39    17    09:18 (2) |  16:27    20    10:17 (4)

 22 |  05:41 |  06:27 |  07:16 |  08:05 |  07:58 09:02 (2) |  08:33 09:58 (4)
|  21:35 |  20:43 |  19:34 |  18:29 |  16:38    17    09:19 (2) |  16:27    20    10:18 (4)

 23 |  05:43 |  06:29 |  07:17 |  08:06 |  07:59 09:02 (2) |  08:34 09:58 (4)
|  21:34 |  20:41 |  19:32 |  18:26 |  16:37    17    09:19 (2) |  16:28    20    10:18 (4)

 24 |  05:44 |  06:30 |  07:19 |  08:08 |  08:01 09:02 (2) |  08:34 09:59 (4)
|  21:33 |  20:39 |  19:30 |  18:25 |  16:36    17    09:19 (2) |  16:28    20    10:19 (4)

 25 |  05:45 |  06:32 |  07:20 |  07:10 |  08:02 09:02 (2) |  08:34 09:59 (4)
|  21:31 |  20:36 |  19:27 |  17:23 |  16:35    18    09:20 (2) |  16:29    20    10:19 (4)

 26 |  05:47 |  06:34 |  07:22 |  07:11 |  08:04 09:03 (2) |  08:35 09:59 (4)
|  21:30 |  20:34 |  19:25 |  17:21 |  16:34    17    09:20 (2) |  16:29    20    10:19 (4)

 27 |  05:48 |  06:35 |  07:24 |  07:13 |  08:05 09:03 (2) |  08:35 09:59 (4)
|  21:29 |  20:32 |  19:23 |  17:19 |  16:33    16    09:19 (2) |  16:30    20    10:19 (4)

 28 |  05:49 |  06:37 |  07:25 |  07:15 |  08:07 09:04 (2) |  08:35 10:01 (4)
|  21:27 |  20:30 |  19:21 |  17:17 |  16:32    16    09:20 (2) |  16:31    20    10:21 (4)

 29 |  05:51 |  06:38 |  07:27 |  07:17 |  08:08 09:05 (2) |  08:36 10:01 (4)
|  21:26 |  20:28 |  19:18 |  17:15 |  16:31    15    09:20 (2) |  16:32    20    10:21 (4)

 30 |  05:52 |  06:40 |  07:28 |  07:18 08:51 (1) |  08:10 09:06 (2) |  08:36 10:02 (4)
|  21:24 |  20:26 |  19:16 |  17:13    11    09:02 (1) |  16:30    13    09:19 (2) |  16:32    19    10:21 (4)

 31 |  05:54 |  06:41 |  |  07:20 08:49 (1) |  |  08:36 10:02 (4)
|  21:23 |  20:24 |  |  17:11    15    09:04 (1) |  |  16:33    20    10:22 (4)

Sonnenscheinstunden |    498 |    453 |    382 |    334 |    270 |    248
astr.max.mögl.Beschattung | | | |    26 |   527 |   592
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SHADOW - Kalender
Berechnung: GesamtbelastungSchattenrezeptor: S - IO 19
Voraussetzungen für Berechnung des Schattenwurfs
Referenzjahr für Kalender 2015
Die dargestellten Zeiten sind die astronomisch maximal mögliche Beschattungsdauer, berechnet unter folgenden Annahmen:
   Die Sonne scheint täglich von Sonnenauf- bis -untergang
   Die Rotorfläche steht immer senkrecht zur Sonneneinfallsrichtung 
   Die Windenergieanlage/n ist/ sind immer in Betrieb

Tabellen-Layout: Die Daten für jeden Tag sind in folgender Matrix wiedergegeben (Sommerzeit wie Bezugsjahr) :

Tag im Monat Sonnenaufgang    (SS:MM) Zeitpunkt (SS:MM) Schattenanfang (WEA mit erstem Schatten)
Sonnenuntergang (SS:MM) Minuten mit Schatten Zeitpunkt (SS:MM) Schattenende (WEA mit letztem Schatten)

| Januar | Februar | März | April | Mai | Juni
      

  1 |  08:36 10:42 (5) |  08:12 09:28 (4) |  07:20 |  07:12 |  06:09 |  05:24
|  16:35    31    11:13 (5) |  17:20    26    09:54 (4) |  18:10 |  20:02 |  20:52 |  21:36

  2 |  08:36 10:41 (5) |  08:10 09:29 (4) |  07:18 |  07:09 |  06:07 |  05:23
|  16:36    32    11:13 (5) |  17:22    26    09:55 (4) |  18:12 |  20:04 |  20:53 |  21:37

  3 |  08:36 10:42 (5) |  08:09 09:29 (4) |  07:16 08:23 (1) |  07:07 |  06:05 |  05:23
|  16:37    32    11:14 (5) |  17:24    25    09:54 (4) |  18:14    12    08:35 (1) |  20:06 |  20:55 |  21:38

  4 |  08:36 10:43 (5) |  08:07 09:29 (4) |  07:14 08:20 (1) |  07:05 |  06:03 |  05:22
|  16:38    32    11:15 (5) |  17:26    25    09:54 (4) |  18:16    17    08:37 (1) |  20:07 |  20:56 |  21:39

  5 |  08:35 10:44 (5) |  08:05 09:30 (4) |  07:12 08:18 (1) |  07:03 |  06:01 |  05:21
|  16:39    31    11:15 (5) |  17:27    25    09:55 (4) |  18:17    20    08:38 (1) |  20:09 |  20:58 |  21:40

  6 |  08:35 10:43 (5) |  08:04 09:30 (4) |  07:10 08:16 (1) |  07:01 |  05:59 |  05:21
|  16:40    32    11:15 (5) |  17:29    24    09:54 (4) |  18:19    23    08:39 (1) |  20:11 |  21:00 |  21:41

  7 |  08:35 10:44 (5) |  08:02 09:30 (4) |  07:08 08:15 (1) |  06:58 |  05:58 |  05:20
|  16:41    32    11:16 (5) |  17:31    24    09:54 (4) |  18:21    25    08:40 (1) |  20:12 |  21:01 |  21:42

  8 |  08:35 10:44 (5) |  08:01 08:54 (2) |  07:05 08:15 (1) |  06:56 |  05:56 |  05:19
|  16:42    32    11:16 (5) |  17:33    29    09:53 (4) |  18:22    25    08:40 (1) |  20:14 |  21:03 |  21:43

  9 |  08:34 10:45 (5) |  07:59 08:52 (2) |  07:03 08:14 (1) |  06:54 |  05:54 |  05:19
|  16:44    32    11:17 (5) |  17:35    33    09:53 (4) |  18:24    27    08:41 (1) |  20:16 |  21:04 |  21:44

 10 |  08:34 10:45 (5) |  07:57 08:50 (2) |  07:01 08:13 (1) |  06:52 |  05:53 |  05:19
|  16:45    32    11:17 (5) |  17:36    34    09:52 (4) |  18:26    27    08:40 (1) |  20:17 |  21:06 |  21:45

 11 |  08:33 10:45 (5) |  07:55 08:49 (2) |  06:59 08:13 (1) |  06:50 |  05:51 |  05:18
|  16:46    32    11:17 (5) |  17:38    33    09:50 (4) |  18:28    27    08:40 (1) |  20:19 |  21:07 |  21:45

 12 |  08:33 10:47 (5) |  07:54 08:48 (2) |  06:57 08:13 (1) |  06:47 |  05:49 |  05:18
|  16:48    31    11:18 (5) |  17:40    30    09:47 (4) |  18:29    27    08:40 (1) |  20:21 |  21:09 |  21:46

 13 |  08:32 10:47 (5) |  07:52 08:48 (2) |  06:54 08:14 (1) |  06:45 |  05:48 |  05:17
|  16:49    31    11:18 (5) |  17:42    19    09:07 (2) |  18:31    25    08:39 (1) |  20:22 |  21:10 |  21:47

 14 |  08:31 10:47 (5) |  07:50 08:47 (2) |  06:52 08:13 (1) |  06:43 |  05:46 |  05:17
|  16:51    31    11:18 (5) |  17:44    20    09:07 (2) |  18:33    24    08:37 (1) |  20:24 |  21:12 |  21:47

 15 |  08:31 10:48 (5) |  07:48 08:47 (2) |  06:50 08:14 (1) |  06:41 |  05:45 |  05:17
|  16:52    30    11:18 (5) |  17:45    20    09:07 (2) |  18:34    23    08:37 (1) |  20:25 |  21:13 |  21:48

 16 |  08:30 10:48 (5) |  07:46 08:47 (2) |  06:48 08:15 (1) |  06:39 |  05:43 |  05:17
|  16:54    30    11:18 (5) |  17:47    20    09:07 (2) |  18:36    20    08:35 (1) |  20:27 |  21:15 |  21:49

 17 |  08:29 10:49 (5) |  07:44 08:48 (2) |  06:45 08:16 (1) |  06:37 |  05:42 |  05:17
|  16:55    29    11:18 (5) |  17:49    19    09:07 (2) |  18:38    17    08:33 (1) |  20:29 |  21:16 |  21:49

 18 |  08:28 10:50 (5) |  07:43 08:48 (2) |  06:43 08:18 (1) |  06:35 |  05:40 |  05:17
|  16:57    28    11:18 (5) |  17:51    18    09:06 (2) |  18:39    12    08:30 (1) |  20:30 |  21:18 |  21:49

 19 |  08:27 10:51 (5) |  07:41 08:49 (2) |  06:41 |  06:32 |  05:39 |  05:17
|  16:58    27    11:18 (5) |  17:53    16    09:05 (2) |  18:41 |  20:32 |  21:19 |  21:50

 20 |  08:26 10:52 (5) |  07:39 08:50 (2) |  06:39 |  06:30 |  05:37 |  05:17
|  17:00    25    11:17 (5) |  17:54    14    09:04 (2) |  18:43 |  20:34 |  21:21 |  21:50

 21 |  08:25 10:53 (5) |  07:37 08:52 (2) |  06:36 |  06:28 |  05:36 |  05:17
|  17:02    24    11:17 (5) |  17:56    10    09:02 (2) |  18:44 |  20:35 |  21:22 |  21:50

 22 |  08:24 10:53 (5) |  07:35 |  06:34 |  06:26 |  05:35 |  05:17
|  17:03    22    11:15 (5) |  17:58 |  18:46 |  20:37 |  21:24 |  21:51

 23 |  08:23 09:36 (4) |  07:33 |  06:32 |  06:24 |  05:34 |  05:17
|  17:05    26    11:15 (5) |  18:00 |  18:48 |  20:39 |  21:25 |  21:51

 24 |  08:22 09:34 (4) |  07:31 |  06:30 |  06:22 |  05:32 |  05:18
|  17:07    29    11:14 (5) |  18:02 |  18:49 |  20:40 |  21:26 |  21:51

 25 |  08:21 09:33 (4) |  07:29 |  06:27 |  06:20 |  05:31 |  05:18
|  17:08    27    11:12 (5) |  18:03 |  18:51 |  20:42 |  21:28 |  21:51

 26 |  08:20 09:31 (4) |  07:27 |  06:25 |  06:18 |  05:30 |  05:18
|  17:10    23    11:08 (5) |  18:05 |  18:53 |  20:43 |  21:29 |  21:51

 27 |  08:18 09:31 (4) |  07:25 |  06:23 |  06:16 |  05:29 |  05:19
|  17:12    19    09:50 (4) |  18:07 |  18:54 |  20:45 |  21:30 |  21:51

 28 |  08:17 09:29 (4) |  07:22 |  06:21 |  06:14 |  05:28 |  05:19
|  17:13    22    09:51 (4) |  18:09 |  18:56 |  20:47 |  21:31 |  21:51

 29 |  08:16 09:30 (4) |  |  07:18 |  06:12 |  05:27 |  05:20
|  17:15    22    09:52 (4) |  |  19:58 |  20:48 |  21:33 |  21:51

 30 |  08:14 09:29 (4) |  |  07:16 |  06:10 |  05:26 |  05:20
|  17:17    23    09:52 (4) |  |  19:59 |  20:50 |  21:34 |  21:51

 31 |  08:13 09:29 (4) |  |  07:14 |  |  05:25 |  
|  17:19    25    09:54 (4) |  |  20:01 |  |  21:35 |  

Sonnenscheinstunden |    262 |    278 |    366 |    413 |    480 |    494
astr.max.mögl.Beschattung |   874 |   490 |   351 | | |
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SHADOW - Kalender
Berechnung: GesamtbelastungSchattenrezeptor: S - IO 19
Voraussetzungen für Berechnung des Schattenwurfs
Referenzjahr für Kalender 2015
Die dargestellten Zeiten sind die astronomisch maximal mögliche Beschattungsdauer, berechnet unter folgenden Annahmen:
   Die Sonne scheint täglich von Sonnenauf- bis -untergang
   Die Rotorfläche steht immer senkrecht zur Sonneneinfallsrichtung 
   Die Windenergieanlage/n ist/ sind immer in Betrieb

Tabellen-Layout: Die Daten für jeden Tag sind in folgender Matrix wiedergegeben (Sommerzeit wie Bezugsjahr) :

Tag im Monat Sonnenaufgang    (SS:MM) Zeitpunkt (SS:MM) Schattenanfang (WEA mit erstem Schatten)
Sonnenuntergang (SS:MM) Minuten mit Schatten Zeitpunkt (SS:MM) Schattenende (WEA mit letztem Schatten)

| Juli | August | September | Oktober | November | Dezember
      

  1 |  05:21 |  05:55 |  06:43 |  07:30 08:53 (1) |  07:22 08:19 (2) |  08:11 10:28 (5)
|  21:51 |  21:21 |  20:21 |  19:14    24    09:17 (1) |  17:09    32    09:19 (4) |  16:30    31    10:59 (5)

  2 |  05:21 |  05:57 |  06:44 |  07:32 08:52 (1) |  07:24 08:20 (2) |  08:13 10:28 (5)
|  21:50 |  21:20 |  20:19 |  19:12    26    09:18 (1) |  17:07    33    09:21 (4) |  16:29    31    10:59 (5)

  3 |  05:22 |  05:58 |  06:46 |  07:33 08:52 (1) |  07:25 08:20 (2) |  08:14 10:29 (5)
|  21:50 |  21:18 |  20:17 |  19:09    26    09:18 (1) |  17:06    33    09:21 (4) |  16:28    31    11:00 (5)

  4 |  05:23 |  06:00 |  06:48 |  07:35 08:51 (1) |  07:27 08:22 (2) |  08:15 10:29 (5)
|  21:50 |  21:16 |  20:15 |  19:07    27    09:18 (1) |  17:04    31    09:22 (4) |  16:28    31    11:00 (5)

  5 |  05:23 |  06:01 |  06:49 |  07:36 08:51 (1) |  07:29 09:00 (4) |  08:17 10:29 (5)
|  21:49 |  21:15 |  20:13 |  19:05    27    09:18 (1) |  17:02    23    09:23 (4) |  16:27    32    11:01 (5)

  6 |  05:24 |  06:03 |  06:51 |  07:38 08:50 (1) |  07:30 08:59 (4) |  08:18 10:30 (5)
|  21:49 |  21:13 |  20:10 |  19:03    26    09:16 (1) |  17:01    25    09:24 (4) |  16:27    32    11:02 (5)

  7 |  05:25 |  06:04 |  06:52 |  07:40 08:51 (1) |  07:32 08:59 (4) |  08:19 10:30 (5)
|  21:48 |  21:11 |  20:08 |  19:00    25    09:16 (1) |  16:59    25    09:24 (4) |  16:27    32    11:02 (5)

  8 |  05:26 |  06:06 |  06:54 |  07:41 08:51 (1) |  07:34 08:59 (4) |  08:21 10:30 (5)
|  21:48 |  21:10 |  20:06 |  18:58    25    09:16 (1) |  16:57    26    09:25 (4) |  16:26    32    11:02 (5)

  9 |  05:27 |  06:07 |  06:55 |  07:43 08:51 (1) |  07:36 08:59 (4) |  08:22 10:31 (5)
|  21:47 |  21:08 |  20:04 |  18:56    23    09:14 (1) |  16:56    26    09:25 (4) |  16:26    32    11:03 (5)

 10 |  05:28 |  06:09 |  06:57 |  07:45 08:53 (1) |  07:37 09:00 (4) |  08:23 10:31 (5)
|  21:47 |  21:06 |  20:01 |  18:54    20    09:13 (1) |  16:54    25    09:25 (4) |  16:26    32    11:03 (5)

 11 |  05:29 |  06:10 |  06:59 |  07:46 08:54 (1) |  07:39 09:00 (4) |  08:24 10:32 (5)
|  21:46 |  21:04 |  19:59 |  18:52    17    09:11 (1) |  16:52    25    09:25 (4) |  16:25    31    11:03 (5)

 12 |  05:30 |  06:12 |  07:00 |  07:48 08:57 (1) |  07:41 09:00 (4) |  08:25 10:32 (5)
|  21:45 |  21:02 |  19:57 |  18:49    12    09:09 (1) |  16:51    24    09:24 (4) |  16:25    32    11:04 (5)

 13 |  05:31 |  06:13 |  07:02 |  07:50 |  07:43 09:00 (4) |  08:26 10:33 (5)
|  21:44 |  21:00 |  19:55 |  18:47 |  16:50    24    09:24 (4) |  16:25    31    11:04 (5)

 14 |  05:32 |  06:15 |  07:03 |  07:51 |  07:44 09:01 (4) |  08:27 10:33 (5)
|  21:43 |  20:59 |  19:52 |  18:45 |  16:48    23    09:24 (4) |  16:25    32    11:05 (5)

 15 |  05:33 |  06:16 |  07:05 |  07:53 |  07:46 09:02 (4) |  08:28 10:34 (5)
|  21:43 |  20:57 |  19:50 |  18:43 |  16:47    22    09:24 (4) |  16:25    31    11:05 (5)

 16 |  05:34 |  06:18 |  07:06 |  07:55 |  07:48 09:03 (4) |  08:29 10:34 (5)
|  21:42 |  20:55 |  19:48 |  18:41 |  16:45    20    09:23 (4) |  16:25    32    11:06 (5)

 17 |  05:35 |  06:19 |  07:08 |  07:56 |  07:49 09:04 (4) |  08:30 10:35 (5)
|  21:41 |  20:53 |  19:46 |  18:39 |  16:44    19    09:23 (4) |  16:26    31    11:06 (5)

 18 |  05:36 |  06:21 |  07:09 |  07:58 |  07:51 09:06 (4) |  08:30 10:35 (5)
|  21:40 |  20:51 |  19:43 |  18:37 |  16:43    26    10:45 (5) |  16:26    31    11:06 (5)

 19 |  05:38 |  06:23 |  07:11 |  08:00 |  07:53 09:07 (4) |  08:31 10:36 (5)
|  21:39 |  20:49 |  19:41 |  18:35 |  16:41    28    10:47 (5) |  16:26    31    11:07 (5)

 20 |  05:39 |  06:24 |  07:13 |  08:01 |  07:54 09:09 (4) |  08:32 10:37 (5)
|  21:37 |  20:47 |  19:39 |  18:33 |  16:40    28    10:49 (5) |  16:26    30    11:07 (5)

 21 |  05:40 |  06:26 |  07:14 |  08:03 |  07:56 10:30 (5) |  08:32 10:36 (5)
|  21:36 |  20:45 |  19:37 |  18:31 |  16:39    21    10:51 (5) |  16:27    31    11:07 (5)

 22 |  05:41 |  06:27 |  07:16 |  08:05 09:23 (2) |  07:58 10:29 (5) |  08:33 10:37 (5)
|  21:35 |  20:43 |  19:34 |  18:29     8    09:31 (2) |  16:38    23    10:52 (5) |  16:27    31    11:08 (5)

 23 |  05:43 |  06:29 |  07:17 |  08:06 09:21 (2) |  07:59 10:29 (5) |  08:34 10:37 (5)
|  21:34 |  20:41 |  19:32 |  18:27    13    09:34 (2) |  16:37    25    10:54 (5) |  16:28    31    11:08 (5)

 24 |  05:44 |  06:30 |  07:19 |  08:08 09:19 (2) |  08:01 10:28 (5) |  08:34 10:38 (5)
|  21:33 |  20:39 |  19:30 |  18:25    16    09:35 (2) |  16:36    26    10:54 (5) |  16:28    31    11:09 (5)

 25 |  05:45 |  06:32 |  07:20 |  07:10 08:19 (2) |  08:02 10:28 (5) |  08:34 10:39 (5)
|  21:31 |  20:36 |  19:27 |  17:23    17    08:36 (2) |  16:35    27    10:55 (5) |  16:29    30    11:09 (5)

 26 |  05:47 |  06:34 |  07:22 09:04 (1) |  07:11 08:18 (2) |  08:04 10:28 (5) |  08:35 10:39 (5)
|  21:30 |  20:34 |  19:25     5    09:09 (1) |  17:21    19    08:37 (2) |  16:34    28    10:56 (5) |  16:29    31    11:10 (5)

 27 |  05:48 |  06:35 |  07:24 09:00 (1) |  07:13 08:17 (2) |  08:05 10:27 (5) |  08:35 10:39 (5)
|  21:29 |  20:32 |  19:23    13    09:13 (1) |  17:19    19    08:36 (2) |  16:33    29    10:56 (5) |  16:30    31    11:10 (5)

 28 |  05:49 |  06:37 |  07:25 08:57 (1) |  07:15 08:17 (2) |  08:07 10:28 (5) |  08:35 10:40 (5)
|  21:27 |  20:30 |  19:21    18    09:15 (1) |  17:17    20    08:37 (2) |  16:32    29    10:57 (5) |  16:31    31    11:11 (5)

 29 |  05:51 |  06:38 |  07:27 08:55 (1) |  07:17 08:17 (2) |  08:08 10:28 (5) |  08:36 10:41 (5)
|  21:26 |  20:28 |  19:18    21    09:16 (1) |  17:15    20    08:37 (2) |  16:31    30    10:58 (5) |  16:32    31    11:12 (5)

 30 |  05:52 |  06:40 |  07:28 08:54 (1) |  07:18 08:17 (2) |  08:10 10:28 (5) |  08:36 10:41 (5)
|  21:24 |  20:26 |  19:16    23    09:17 (1) |  17:13    20    08:37 (2) |  16:30    30    10:58 (5) |  16:32    31    11:12 (5)

 31 |  05:54 |  06:41 |  |  07:20 08:18 (2) |  |  08:36 10:41 (5)
|  21:23 |  20:24 |  |  17:11    27    09:16 (4) |  |  16:33    32    11:13 (5)

Sonnenscheinstunden |    498 |    453 |    382 |    334 |    270 |    248
astr.max.mögl.Beschattung | | |    80 |   457 |   786 |   969
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SHADOW - Kalender
Berechnung: GesamtbelastungSchattenrezeptor: T - IO 21
Voraussetzungen für Berechnung des Schattenwurfs
Referenzjahr für Kalender 2015
Die dargestellten Zeiten sind die astronomisch maximal mögliche Beschattungsdauer, berechnet unter folgenden Annahmen:
   Die Sonne scheint täglich von Sonnenauf- bis -untergang
   Die Rotorfläche steht immer senkrecht zur Sonneneinfallsrichtung 
   Die Windenergieanlage/n ist/ sind immer in Betrieb

Tabellen-Layout: Die Daten für jeden Tag sind in folgender Matrix wiedergegeben (Sommerzeit wie Bezugsjahr) :

Tag im Monat Sonnenaufgang    (SS:MM) Zeitpunkt (SS:MM) Schattenanfang (WEA mit erstem Schatten)
Sonnenuntergang (SS:MM) Minuten mit Schatten Zeitpunkt (SS:MM) Schattenende (WEA mit letztem Schatten)

| Januar | Februar | März | April | Mai | Juni
      

  1 |  08:36 10:00 (7) |  08:12 09:44 (5) |  07:20 08:27 (4) |  07:12 08:11 (1) |  06:09 |  05:24
|  16:35    19    10:19 (7) |  17:20    15    09:59 (5) |  18:10    26    08:53 (4) |  20:03    24    08:35 (1) |  20:52 |  21:36

  2 |  08:36 10:00 (7) |  08:10 09:43 (5) |  07:18 08:28 (4) |  07:10 08:10 (1) |  06:07 |  05:23
|  16:36    19    10:19 (7) |  17:22    19    10:02 (5) |  18:12    25    08:53 (4) |  20:04    24    08:34 (1) |  20:53 |  21:37

  3 |  08:36 10:00 (7) |  08:09 09:41 (5) |  07:16 08:28 (4) |  07:07 08:10 (1) |  06:05 |  05:23
|  16:37    20    10:20 (7) |  17:24    23    10:04 (5) |  18:14    24    08:52 (4) |  20:06    24    08:34 (1) |  20:55 |  21:38

  4 |  08:36 10:01 (7) |  08:07 09:39 (5) |  07:14 08:28 (4) |  07:05 08:10 (1) |  06:03 |  05:22
|  16:38    19    10:20 (7) |  17:26    26    10:05 (5) |  18:16    24    08:52 (4) |  20:07    24    08:34 (1) |  20:56 |  21:39

  5 |  08:35 10:02 (7) |  08:05 09:39 (5) |  07:12 08:28 (4) |  07:03 08:10 (1) |  06:01 |  05:21
|  16:39    19    10:21 (7) |  17:28    28    10:07 (5) |  18:17    22    08:50 (4) |  20:09    24    08:34 (1) |  20:58 |  21:40

  6 |  08:35 10:02 (7) |  08:04 09:38 (5) |  07:10 08:29 (4) |  07:01 08:10 (1) |  05:59 |  05:21
|  16:40    19    10:21 (7) |  17:29    30    10:08 (5) |  18:19    20    08:49 (4) |  20:11    22    08:32 (1) |  21:00 |  21:41

  7 |  08:35 10:03 (7) |  08:02 09:37 (5) |  07:08 08:31 (4) |  06:58 08:10 (1) |  05:58 |  05:20
|  16:41    19    10:22 (7) |  17:31    31    10:08 (5) |  18:21    16    08:47 (4) |  20:12    21    08:31 (1) |  21:01 |  21:42

  8 |  08:35 10:03 (7) |  08:01 09:36 (5) |  07:05 08:33 (4) |  06:56 08:11 (1) |  05:56 |  05:19
|  16:42    19    10:22 (7) |  17:33    33    10:09 (5) |  18:22    12    08:45 (4) |  20:14    18    08:29 (1) |  21:03 |  21:43

  9 |  08:34 10:04 (7) |  07:59 09:37 (5) |  07:03 |  06:54 08:13 (1) |  05:54 |  05:19
|  16:44    19    10:23 (7) |  17:35    33    10:10 (5) |  18:24 |  20:16    15    08:28 (1) |  21:04 |  21:44

 10 |  08:34 10:04 (7) |  07:57 09:36 (5) |  07:01 |  06:52 08:15 (1) |  05:53 |  05:19
|  16:45    18    10:22 (7) |  17:37    34    10:10 (5) |  18:26 |  20:17    10    08:25 (1) |  21:06 |  21:45

 11 |  08:33 10:04 (7) |  07:55 09:36 (5) |  06:59 |  06:50 |  05:51 |  05:18
|  16:46    18    10:22 (7) |  17:38    34    10:10 (5) |  18:28 |  20:19 |  21:07 |  21:45

 12 |  08:33 10:06 (7) |  07:54 09:35 (5) |  06:57 |  06:47 |  05:49 |  05:18
|  16:48    17    10:23 (7) |  17:40    36    10:11 (5) |  18:29 |  20:21 |  21:09 |  21:46

 13 |  08:32 10:06 (7) |  07:52 09:35 (5) |  06:54 |  06:45 |  05:48 |  05:17
|  16:49    17    10:23 (7) |  17:42    36    10:11 (5) |  18:31 |  20:22 |  21:10 |  21:47

 14 |  08:31 10:07 (7) |  07:50 09:35 (5) |  06:52 |  06:43 |  05:46 |  05:17
|  16:51    16    10:23 (7) |  17:44    35    10:10 (5) |  18:33 |  20:24 |  21:12 |  21:47

 15 |  08:31 10:08 (7) |  07:48 09:35 (5) |  06:50 |  06:41 |  05:45 |  05:17
|  16:52    14    10:22 (7) |  17:46    35    10:10 (5) |  18:34 |  20:25 |  21:13 |  21:48

 16 |  08:30 10:09 (7) |  07:46 09:35 (5) |  06:48 |  06:39 |  05:43 |  05:17
|  16:54    13    10:22 (7) |  17:47    35    10:10 (5) |  18:36 |  20:27 |  21:15 |  21:49

 17 |  08:29 10:10 (7) |  07:44 09:36 (5) |  06:45 |  06:37 |  05:42 |  05:17
|  16:55    11    10:21 (7) |  17:49    33    10:09 (5) |  18:38 |  20:29 |  21:16 |  21:49

 18 |  08:28 10:13 (7) |  07:43 09:36 (5) |  06:43 |  06:35 |  05:40 |  05:17
|  16:57     6    10:19 (7) |  17:51    33    10:09 (5) |  18:39 |  20:30 |  21:18 |  21:49

 19 |  08:27 |  07:41 09:37 (5) |  06:41 |  06:32 |  05:39 |  05:17
|  16:58 |  17:53    31    10:08 (5) |  18:41 |  20:32 |  21:19 |  21:50

 20 |  08:26 |  07:39 09:37 (5) |  06:39 |  06:30 |  05:38 |  05:17
|  17:00 |  17:54    30    10:07 (5) |  18:43 |  20:34 |  21:21 |  21:50

 21 |  08:25 |  07:37 08:37 (4) |  06:36 |  06:28 |  05:36 |  05:17
|  17:02 |  17:56    37    10:06 (5) |  18:44 |  20:35 |  21:22 |  21:50

 22 |  08:24 |  07:35 08:34 (4) |  06:34 |  06:26 |  05:35 |  05:17
|  17:03 |  17:58    39    10:04 (5) |  18:46 |  20:37 |  21:24 |  21:51

 23 |  08:23 |  07:33 08:32 (4) |  06:32 |  06:24 |  05:34 |  05:17
|  17:05 |  18:00    40    10:02 (5) |  18:48 |  20:39 |  21:25 |  21:51

 24 |  08:22 |  07:31 08:31 (4) |  06:30 |  06:22 |  05:32 |  05:18
|  17:07 |  18:02    36    09:59 (5) |  18:49 |  20:40 |  21:26 |  21:51

 25 |  08:21 |  07:29 08:30 (4) |  06:27 |  06:20 |  05:31 |  05:18
|  17:08 |  18:03    30    09:55 (5) |  18:51 |  20:42 |  21:28 |  21:51

 26 |  08:20 |  07:27 08:29 (4) |  06:25 07:23 (1) |  06:18 |  05:30 |  05:18
|  17:10 |  18:05    24    08:53 (4) |  18:53     4    07:27 (1) |  20:43 |  21:29 |  21:51

 27 |  08:18 |  07:25 08:28 (4) |  06:23 07:19 (1) |  06:16 |  05:29 |  05:19
|  17:12 |  18:07    25    08:53 (4) |  18:54    12    07:31 (1) |  20:45 |  21:30 |  21:51

 28 |  08:17 |  07:22 08:28 (4) |  06:21 07:16 (1) |  06:14 |  05:28 |  05:19
|  17:13 |  18:09    25    08:53 (4) |  18:56    17    07:33 (1) |  20:47 |  21:31 |  21:51

 29 |  08:16 |  |  07:18 08:14 (1) |  06:12 |  05:27 |  05:20
|  17:15 |  |  19:58    19    08:33 (1) |  20:48 |  21:33 |  21:51

 30 |  08:14 |  |  07:16 08:13 (1) |  06:10 |  05:26 |  05:20
|  17:17 |  |  19:59    21    08:34 (1) |  20:50 |  21:34 |  21:51

 31 |  08:13 09:48 (5) |  |  07:14 08:12 (1) |  |  05:25 |  
|  17:19     8    09:56 (5) |  |  20:01    23    08:35 (1) |  |  21:35 |  

Sonnenscheinstunden |    262 |    278 |    366 |    413 |    480 |    494
astr.max.mögl.Beschattung |   310 |   866 |   265 |   206 | |
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SHADOW - Kalender
Berechnung: GesamtbelastungSchattenrezeptor: T - IO 21
Voraussetzungen für Berechnung des Schattenwurfs
Referenzjahr für Kalender 2015
Die dargestellten Zeiten sind die astronomisch maximal mögliche Beschattungsdauer, berechnet unter folgenden Annahmen:
   Die Sonne scheint täglich von Sonnenauf- bis -untergang
   Die Rotorfläche steht immer senkrecht zur Sonneneinfallsrichtung 
   Die Windenergieanlage/n ist/ sind immer in Betrieb

Tabellen-Layout: Die Daten für jeden Tag sind in folgender Matrix wiedergegeben (Sommerzeit wie Bezugsjahr) :

Tag im Monat Sonnenaufgang    (SS:MM) Zeitpunkt (SS:MM) Schattenanfang (WEA mit erstem Schatten)
Sonnenuntergang (SS:MM) Minuten mit Schatten Zeitpunkt (SS:MM) Schattenende (WEA mit letztem Schatten)

| Juli | August | September | Oktober | November | Dezember
      

  1 |  05:21 |  05:55 |  06:43 |  07:30 |  07:22 09:05 (5) |  08:11 09:48 (7)
|  21:51 |  21:21 |  20:21 |  19:14 |  17:09    35    09:40 (5) |  16:30    16    10:04 (7)

  2 |  05:21 |  05:57 |  06:44 |  07:32 |  07:24 09:05 (5) |  08:13 09:47 (7)
|  21:50 |  21:20 |  20:19 |  19:12 |  17:07    35    09:40 (5) |  16:29    18    10:05 (7)

  3 |  05:22 |  05:58 |  06:46 08:15 (1) |  07:33 |  07:25 09:05 (5) |  08:14 09:48 (7)
|  21:50 |  21:18 |  20:17     6    08:21 (1) |  19:09 |  17:06    34    09:39 (5) |  16:28    18    10:06 (7)

  4 |  05:23 |  06:00 |  06:48 08:11 (1) |  07:35 |  07:27 09:06 (5) |  08:15 09:48 (7)
|  21:50 |  21:16 |  20:15    14    08:25 (1) |  19:07 |  17:04    32    09:38 (5) |  16:28    18    10:06 (7)

  5 |  05:23 |  06:01 |  06:49 08:09 (1) |  07:36 |  07:29 09:06 (5) |  08:17 09:47 (7)
|  21:49 |  21:15 |  20:13    17    08:26 (1) |  19:05 |  17:02    32    09:38 (5) |  16:27    19    10:06 (7)

  6 |  05:24 |  06:03 |  06:51 08:08 (1) |  07:38 09:13 (4) |  07:30 09:07 (5) |  08:18 09:48 (7)
|  21:49 |  21:13 |  20:10    19    08:27 (1) |  19:03     3    09:16 (4) |  17:01    30    09:37 (5) |  16:27    19    10:07 (7)

  7 |  05:25 |  06:04 |  06:52 08:06 (1) |  07:40 09:08 (4) |  07:32 09:08 (5) |  08:19 09:48 (7)
|  21:48 |  21:11 |  20:08    21    08:27 (1) |  19:00    13    09:21 (4) |  16:59    29    09:37 (5) |  16:27    20    10:08 (7)

  8 |  05:26 |  06:06 |  06:54 08:05 (1) |  07:41 09:06 (4) |  07:34 09:10 (5) |  08:21 09:48 (7)
|  21:48 |  21:10 |  20:06    23    08:28 (1) |  18:58    17    09:23 (4) |  16:57    26    09:36 (5) |  16:26    20    10:08 (7)

  9 |  05:27 |  06:07 |  06:55 08:04 (1) |  07:43 09:04 (4) |  07:36 09:11 (5) |  08:22 09:50 (7)
|  21:47 |  21:08 |  20:04    24    08:28 (1) |  18:56    20    09:24 (4) |  16:56    24    09:35 (5) |  16:26    19    10:09 (7)

 10 |  05:28 |  06:09 |  06:57 08:04 (1) |  07:45 09:03 (4) |  07:37 09:13 (5) |  08:23 09:50 (7)
|  21:47 |  21:06 |  20:01    24    08:28 (1) |  18:54    22    09:25 (4) |  16:54    21    09:34 (5) |  16:26    19    10:09 (7)

 11 |  05:29 |  06:10 |  06:59 08:03 (1) |  07:46 09:02 (4) |  07:39 09:15 (5) |  08:24 09:50 (7)
|  21:46 |  21:04 |  19:59    25    08:28 (1) |  18:52    24    09:26 (4) |  16:53    17    09:32 (5) |  16:25    19    10:09 (7)

 12 |  05:30 |  06:12 |  07:00 08:03 (1) |  07:48 09:02 (4) |  07:41 09:17 (5) |  08:25 09:51 (7)
|  21:45 |  21:02 |  19:57    25    08:28 (1) |  18:50    24    09:26 (4) |  16:51    12    09:29 (5) |  16:25    19    10:10 (7)

 13 |  05:31 |  06:13 |  07:02 08:03 (1) |  07:50 09:01 (4) |  07:43 |  08:26 09:51 (7)
|  21:44 |  21:00 |  19:55    23    08:26 (1) |  18:47    25    09:26 (4) |  16:50 |  16:25    19    10:10 (7)

 14 |  05:32 |  06:15 |  07:03 08:03 (1) |  07:51 09:01 (4) |  07:44 |  08:27 09:52 (7)
|  21:43 |  20:59 |  19:52    23    08:26 (1) |  18:45    25    09:26 (4) |  16:48 |  16:25    19    10:11 (7)

 15 |  05:33 |  06:16 |  07:05 08:03 (1) |  07:53 09:01 (4) |  07:46 |  08:28 09:52 (7)
|  21:43 |  20:57 |  19:50    21    08:24 (1) |  18:43    25    09:26 (4) |  16:47 |  16:25    19    10:11 (7)

 16 |  05:34 |  06:18 |  07:06 08:05 (1) |  07:55 09:01 (4) |  07:48 |  08:29 09:53 (7)
|  21:42 |  20:55 |  19:48    18    08:23 (1) |  18:41    25    09:26 (4) |  16:45 |  16:25    19    10:12 (7)

 17 |  05:35 |  06:19 |  07:08 08:05 (1) |  07:56 09:00 (4) |  07:49 |  08:30 09:53 (7)
|  21:41 |  20:53 |  19:46    16    08:21 (1) |  18:39    24    09:24 (4) |  16:44 |  16:26    19    10:12 (7)

 18 |  05:36 |  06:21 |  07:09 08:08 (1) |  07:58 09:01 (4) |  07:51 |  08:30 09:53 (7)
|  21:40 |  20:51 |  19:43    10    08:18 (1) |  18:37    28    10:25 (5) |  16:43 |  16:26    19    10:12 (7)

 19 |  05:38 |  06:23 |  07:11 |  08:00 09:02 (4) |  07:53 |  08:31 09:54 (7)
|  21:39 |  20:49 |  19:41 |  18:35    36    10:30 (5) |  16:41 |  16:26    19    10:13 (7)

 20 |  05:39 |  06:24 |  07:13 |  08:01 09:03 (4) |  07:54 |  08:32 09:55 (7)
|  21:37 |  20:47 |  19:39 |  18:33    39    10:33 (5) |  16:40 |  16:26    18    10:13 (7)

 21 |  05:40 |  06:26 |  07:14 |  08:03 09:04 (4) |  07:56 |  08:32 09:55 (7)
|  21:36 |  20:45 |  19:37 |  18:31    39    10:34 (5) |  16:39 |  16:27    18    10:13 (7)

 22 |  05:41 |  06:27 |  07:16 |  08:05 09:07 (4) |  07:58 |  08:33 09:56 (7)
|  21:35 |  20:43 |  19:34 |  18:29    37    10:36 (5) |  16:38 |  16:27    18    10:14 (7)

 23 |  05:43 |  06:29 |  07:17 |  08:06 10:08 (5) |  07:59 |  08:34 09:56 (7)
|  21:34 |  20:41 |  19:32 |  18:27    29    10:37 (5) |  16:37 |  16:28    18    10:14 (7)

 24 |  05:44 |  06:30 |  07:19 |  08:08 10:07 (5) |  08:01 |  08:34 09:57 (7)
|  21:33 |  20:39 |  19:30 |  18:25    31    10:38 (5) |  16:36 |  16:28    18    10:15 (7)

 25 |  05:45 |  06:32 |  07:21 |  07:10 09:06 (5) |  08:02 09:52 (7) |  08:34 09:57 (7)
|  21:31 |  20:36 |  19:27 |  17:23    33    09:39 (5) |  16:35     4    09:56 (7) |  16:29    18    10:15 (7)

 26 |  05:47 |  06:34 |  07:22 |  07:11 09:06 (5) |  08:04 09:50 (7) |  08:35 09:57 (7)
|  21:30 |  20:34 |  19:25 |  17:21    34    09:40 (5) |  16:34     9    09:59 (7) |  16:29    19    10:16 (7)

 27 |  05:48 |  06:35 |  07:24 |  07:13 09:05 (5) |  08:05 09:48 (7) |  08:35 09:57 (7)
|  21:29 |  20:32 |  19:23 |  17:19    34    09:39 (5) |  16:33    12    10:00 (7) |  16:30    19    10:16 (7)

 28 |  05:49 |  06:37 |  07:25 |  07:15 09:04 (5) |  08:07 09:48 (7) |  08:35 09:59 (7)
|  21:27 |  20:30 |  19:21 |  17:17    36    09:40 (5) |  16:32    13    10:01 (7) |  16:31    18    10:17 (7)

 29 |  05:51 |  06:38 |  07:27 |  07:17 09:04 (5) |  08:08 09:47 (7) |  08:36 09:59 (7)
|  21:26 |  20:28 |  19:18 |  17:15    36    09:40 (5) |  16:31    15    10:02 (7) |  16:32    19    10:18 (7)

 30 |  05:52 |  06:40 |  07:28 |  07:18 09:05 (5) |  08:10 09:47 (7) |  08:36 09:59 (7)
|  21:24 |  20:26 |  19:16 |  17:13    35    09:40 (5) |  16:30    16    10:03 (7) |  16:32    19    10:18 (7)

 31 |  05:54 |  06:41 |  |  07:20 09:05 (5) |  |  08:36 10:00 (7)
|  21:23 |  20:24 |  |  17:11    35    09:40 (5) |  |  16:33    19    10:19 (7)

Sonnenscheinstunden |    498 |    453 |    382 |    334 |    270 |    248
astr.max.mögl.Beschattung | | |   309 |   729 |   396 |   578
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Projekt:

13-127-GK-02
Beschreibung:

Schattenwurfgutachten für das geplante Repowering im Windpark Grevenbroich
Lizenzierter Anwender:

T&H I ngenieure GmbH 
Bremerhavener Heerstraße 10 
DE-28717 Bremen
+ 49 (0) 421 6989 9314
info@th-ingenieure.de
Berechnet:

27.05.2015 09:31/3.0.578

SHADOW - Kalender
Berechnung: GesamtbelastungSchattenrezeptor: U - IO 22
Voraussetzungen für Berechnung des Schattenwurfs
Referenzjahr für Kalender 2015
Die dargestellten Zeiten sind die astronomisch maximal mögliche Beschattungsdauer, berechnet unter folgenden Annahmen:
   Die Sonne scheint täglich von Sonnenauf- bis -untergang
   Die Rotorfläche steht immer senkrecht zur Sonneneinfallsrichtung 
   Die Windenergieanlage/n ist/ sind immer in Betrieb

Tabellen-Layout: Die Daten für jeden Tag sind in folgender Matrix wiedergegeben (Sommerzeit wie Bezugsjahr) :

Tag im Monat Sonnenaufgang    (SS:MM) Zeitpunkt (SS:MM) Schattenanfang (WEA mit erstem Schatten)
Sonnenuntergang (SS:MM) Minuten mit Schatten Zeitpunkt (SS:MM) Schattenende (WEA mit letztem Schatten)

| Januar | Februar | März | April | Mai | Juni
      

  1 |  08:36 10:13 (7) |  08:12 09:52 (5) |  07:20 08:41 (4) |  07:12 08:21 (1) |  06:09 |  05:24
|  16:35    17    10:30 (7) |  17:20    32    10:24 (5) |  18:10    21    09:02 (4) |  20:03    24    08:45 (1) |  20:52 |  21:36

  2 |  08:36 10:13 (7) |  08:10 09:52 (5) |  07:18 08:42 (4) |  07:10 08:20 (1) |  06:07 |  05:23
|  16:36    17    10:30 (7) |  17:22    34    10:26 (5) |  18:12    19    09:01 (4) |  20:04    23    08:43 (1) |  20:53 |  21:37

  3 |  08:36 10:14 (7) |  08:09 09:52 (5) |  07:16 08:44 (4) |  07:07 08:21 (1) |  06:05 |  05:23
|  16:37    16    10:30 (7) |  17:24    34    10:26 (5) |  18:14    15    08:59 (4) |  20:06    21    08:42 (1) |  20:55 |  21:38

  4 |  08:36 10:15 (7) |  08:07 09:51 (5) |  07:14 08:46 (4) |  07:05 08:22 (1) |  06:03 |  05:22
|  16:38    16    10:31 (7) |  17:26    35    10:26 (5) |  18:16    10    08:56 (4) |  20:07    19    08:41 (1) |  20:56 |  21:39

  5 |  08:35 10:16 (7) |  08:05 09:52 (5) |  07:12 |  07:03 08:23 (1) |  06:01 |  05:21
|  16:39    15    10:31 (7) |  17:28    35    10:27 (5) |  18:17 |  20:09    16    08:39 (1) |  20:58 |  21:40

  6 |  08:35 10:16 (7) |  08:04 09:51 (5) |  07:10 |  07:01 08:24 (1) |  05:59 |  05:21
|  16:40    14    10:30 (7) |  17:29    36    10:27 (5) |  18:19 |  20:11    12    08:36 (1) |  21:00 |  21:41

  7 |  08:35 10:17 (7) |  08:02 09:51 (5) |  07:08 |  06:58 08:28 (1) |  05:58 |  05:20
|  16:41    14    10:31 (7) |  17:31    36    10:27 (5) |  18:21 |  20:12     4    08:32 (1) |  21:01 |  21:42

  8 |  08:35 10:18 (7) |  08:01 09:51 (5) |  07:05 |  06:56 |  05:56 |  05:19
|  16:42    12    10:30 (7) |  17:33    35    10:26 (5) |  18:22 |  20:14 |  21:03 |  21:43

  9 |  08:34 10:19 (7) |  07:59 09:52 (5) |  07:03 |  06:54 |  05:54 |  05:19
|  16:44    11    10:30 (7) |  17:35    35    10:27 (5) |  18:24 |  20:16 |  21:04 |  21:44

 10 |  08:34 10:20 (7) |  07:57 09:52 (5) |  07:01 |  06:52 |  05:53 |  05:19
|  16:45     9    10:29 (7) |  17:36    35    10:27 (5) |  18:26 |  20:17 |  21:06 |  21:45

 11 |  08:33 10:22 (7) |  07:55 09:53 (5) |  06:59 |  06:50 |  05:51 |  05:18
|  16:46     6    10:28 (7) |  17:38    33    10:26 (5) |  18:28 |  20:19 |  21:07 |  21:45

 12 |  08:33 |  07:54 09:53 (5) |  06:57 |  06:47 |  05:49 |  05:18
|  16:48 |  17:40    32    10:25 (5) |  18:29 |  20:21 |  21:09 |  21:46

 13 |  08:32 |  07:52 09:54 (5) |  06:54 |  06:45 |  05:48 |  05:17
|  16:49 |  17:42    31    10:25 (5) |  18:31 |  20:22 |  21:10 |  21:47

 14 |  08:31 |  07:50 09:54 (5) |  06:52 |  06:43 |  05:46 |  05:17
|  16:51 |  17:44    30    10:24 (5) |  18:33 |  20:24 |  21:12 |  21:47

 15 |  08:31 |  07:48 09:55 (5) |  06:50 |  06:41 |  05:45 |  05:17
|  16:52 |  17:45    27    10:22 (5) |  18:34 |  20:25 |  21:13 |  21:48

 16 |  08:30 |  07:46 08:48 (4) |  06:48 |  06:39 |  05:43 |  05:17
|  16:54 |  17:47    35    10:21 (5) |  18:36 |  20:27 |  21:15 |  21:49

 17 |  08:29 |  07:44 08:46 (4) |  06:45 |  06:37 |  05:42 |  05:17
|  16:55 |  17:49    35    10:19 (5) |  18:38 |  20:29 |  21:16 |  21:49

 18 |  08:28 |  07:43 08:44 (4) |  06:43 |  06:35 |  05:40 |  05:17
|  16:57 |  17:51    34    10:16 (5) |  18:39 |  20:30 |  21:18 |  21:49

 19 |  08:27 |  07:41 08:42 (4) |  06:41 |  06:32 |  05:39 |  05:17
|  16:58 |  17:53    29    10:12 (5) |  18:41 |  20:32 |  21:19 |  21:50

 20 |  08:26 |  07:39 08:41 (4) |  06:39 |  06:30 |  05:38 |  05:17
|  17:00 |  17:54    23    09:04 (4) |  18:43 |  20:34 |  21:21 |  21:50

 21 |  08:25 |  07:37 08:41 (4) |  06:36 |  06:28 |  05:36 |  05:17
|  17:02 |  17:56    24    09:05 (4) |  18:44 |  20:35 |  21:22 |  21:50

 22 |  08:24 |  07:35 08:40 (4) |  06:34 07:34 (1) |  06:26 |  05:35 |  05:17
|  17:03 |  17:58    25    09:05 (4) |  18:46     3    07:37 (1) |  20:37 |  21:24 |  21:51

 23 |  08:23 10:01 (5) |  07:33 08:40 (4) |  06:32 07:29 (1) |  06:24 |  05:34 |  05:17
|  17:05    10    10:11 (5) |  18:00    26    09:06 (4) |  18:48    13    07:42 (1) |  20:39 |  21:25 |  21:51

 24 |  08:22 09:59 (5) |  07:31 08:40 (4) |  06:30 07:27 (1) |  06:22 |  05:32 |  05:18
|  17:07    15    10:14 (5) |  18:02    26    09:06 (4) |  18:49    17    07:44 (1) |  20:40 |  21:26 |  21:51

 25 |  08:21 09:58 (5) |  07:29 08:40 (4) |  06:27 07:24 (1) |  06:20 |  05:31 |  05:18
|  17:08    19    10:17 (5) |  18:03    25    09:05 (4) |  18:51    20    07:44 (1) |  20:42 |  21:28 |  21:51

 26 |  08:20 09:56 (5) |  07:27 08:40 (4) |  06:25 07:23 (1) |  06:18 |  05:30 |  05:18
|  17:10    22    10:18 (5) |  18:05    25    09:05 (4) |  18:53    22    07:45 (1) |  20:43 |  21:29 |  21:51

 27 |  08:18 09:55 (5) |  07:25 08:39 (4) |  06:23 07:22 (1) |  06:16 |  05:29 |  05:19
|  17:12    25    10:20 (5) |  18:07    25    09:04 (4) |  18:54    24    07:46 (1) |  20:45 |  21:30 |  21:51

 28 |  08:17 09:54 (5) |  07:22 08:40 (4) |  06:21 07:22 (1) |  06:14 |  05:28 |  05:19
|  17:13    27    10:21 (5) |  18:09    23    09:03 (4) |  18:56    24    07:46 (1) |  20:47 |  21:31 |  21:51

 29 |  08:16 09:54 (5) |  |  07:18 08:21 (1) |  06:12 |  05:27 |  05:20
|  17:15    28    10:22 (5) |  |  19:58    25    08:46 (1) |  20:48 |  21:33 |  21:51

 30 |  08:14 09:53 (5) |  |  07:16 08:20 (1) |  06:10 |  05:26 |  05:20
|  17:17    30    10:23 (5) |  |  19:59    26    08:46 (1) |  20:50 |  21:34 |  21:51

 31 |  08:13 09:53 (5) |  |  07:14 08:20 (1) |  |  05:25 |  
|  17:19    31    10:24 (5) |  |  20:01    25    08:45 (1) |  |  21:35 |  

Sonnenscheinstunden |    262 |    278 |    366 |    413 |    480 |    494
astr.max.mögl.Beschattung |   354 |   855 |   264 |   119 | |
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Projekt:

13-127-GK-02
Beschreibung:

Schattenwurfgutachten für das geplante Repowering im Windpark Grevenbroich
Lizenzierter Anwender:

T&H I ngenieure GmbH 
Bremerhavener Heerstraße 10 
DE-28717 Bremen
+ 49 (0) 421 6989 9314
info@th-ingenieure.de
Berechnet:

27.05.2015 09:31/3.0.578

SHADOW - Kalender
Berechnung: GesamtbelastungSchattenrezeptor: U - IO 22
Voraussetzungen für Berechnung des Schattenwurfs
Referenzjahr für Kalender 2015
Die dargestellten Zeiten sind die astronomisch maximal mögliche Beschattungsdauer, berechnet unter folgenden Annahmen:
   Die Sonne scheint täglich von Sonnenauf- bis -untergang
   Die Rotorfläche steht immer senkrecht zur Sonneneinfallsrichtung 
   Die Windenergieanlage/n ist/ sind immer in Betrieb

Tabellen-Layout: Die Daten für jeden Tag sind in folgender Matrix wiedergegeben (Sommerzeit wie Bezugsjahr) :

Tag im Monat Sonnenaufgang    (SS:MM) Zeitpunkt (SS:MM) Schattenanfang (WEA mit erstem Schatten)
Sonnenuntergang (SS:MM) Minuten mit Schatten Zeitpunkt (SS:MM) Schattenende (WEA mit letztem Schatten)

| Juli | August | September | Oktober | November | Dezember
      

  1 |  05:21 |  05:55 |  06:43 |  07:30 |  07:22 09:22 (5) |  08:11
|  21:51 |  21:21 |  20:21 |  19:14 |  17:09    33    09:55 (5) |  16:30

  2 |  05:21 |  05:57 |  06:44 |  07:32 |  07:24 09:22 (5) |  08:13 10:06 (7)
|  21:50 |  21:20 |  20:19 |  19:12 |  17:07    34    09:56 (5) |  16:29     3    10:09 (7)

  3 |  05:22 |  05:58 |  06:46 |  07:33 |  07:25 09:21 (5) |  08:14 10:05 (7)
|  21:50 |  21:18 |  20:17 |  19:09 |  17:06    35    09:56 (5) |  16:28     7    10:12 (7)

  4 |  05:23 |  06:00 |  06:48 |  07:35 |  07:27 09:21 (5) |  08:15 10:03 (7)
|  21:50 |  21:16 |  20:15 |  19:07 |  17:04    35    09:56 (5) |  16:28    10    10:13 (7)

  5 |  05:23 |  06:01 |  06:49 |  07:36 |  07:29 09:21 (5) |  08:17 10:03 (7)
|  21:49 |  21:15 |  20:13 |  19:05 |  17:02    35    09:56 (5) |  16:27    11    10:14 (7)

  6 |  05:24 |  06:03 |  06:51 |  07:38 |  07:30 09:21 (5) |  08:18 10:03 (7)
|  21:49 |  21:13 |  20:10 |  19:03 |  17:01    35    09:56 (5) |  16:27    13    10:16 (7)

  7 |  05:25 |  06:04 |  06:52 08:21 (1) |  07:40 |  07:32 09:21 (5) |  08:19 10:03 (7)
|  21:48 |  21:11 |  20:08    10    08:31 (1) |  19:00 |  16:59    36    09:57 (5) |  16:27    14    10:17 (7)

  8 |  05:26 |  06:06 |  06:54 08:19 (1) |  07:41 |  07:34 09:22 (5) |  08:21 10:02 (7)
|  21:48 |  21:10 |  20:06    14    08:33 (1) |  18:58 |  16:57    35    09:57 (5) |  16:26    15    10:17 (7)

  9 |  05:27 |  06:07 |  06:55 08:16 (1) |  07:43 |  07:36 09:22 (5) |  08:22 10:03 (7)
|  21:47 |  21:08 |  20:04    18    08:34 (1) |  18:56 |  16:56    35    09:57 (5) |  16:26    16    10:19 (7)

 10 |  05:28 |  06:09 |  06:57 08:15 (1) |  07:45 |  07:37 09:23 (5) |  08:23 10:03 (7)
|  21:47 |  21:06 |  20:01    21    08:36 (1) |  18:54 |  16:54    33    09:56 (5) |  16:26    16    10:19 (7)

 11 |  05:29 |  06:10 |  06:59 08:13 (1) |  07:46 09:20 (4) |  07:39 09:23 (5) |  08:24 10:03 (7)
|  21:46 |  21:04 |  19:59    23    08:36 (1) |  18:52    10    09:30 (4) |  16:53    33    09:56 (5) |  16:25    17    10:20 (7)

 12 |  05:30 |  06:12 |  07:00 08:13 (1) |  07:48 09:18 (4) |  07:41 09:23 (5) |  08:25 10:03 (7)
|  21:45 |  21:02 |  19:57    24    08:37 (1) |  18:50    15    09:33 (4) |  16:51    32    09:55 (5) |  16:25    17    10:20 (7)

 13 |  05:31 |  06:13 |  07:02 08:12 (1) |  07:50 09:15 (4) |  07:43 09:24 (5) |  08:26 10:04 (7)
|  21:44 |  21:00 |  19:55    24    08:36 (1) |  18:47    19    09:34 (4) |  16:50    31    09:55 (5) |  16:25    17    10:21 (7)

 14 |  05:32 |  06:15 |  07:03 08:12 (1) |  07:51 09:14 (4) |  07:44 09:25 (5) |  08:27 10:04 (7)
|  21:43 |  20:59 |  19:52    25    08:37 (1) |  18:45    21    09:35 (4) |  16:48    29    09:54 (5) |  16:25    18    10:22 (7)

 15 |  05:33 |  06:16 |  07:05 08:11 (1) |  07:53 09:13 (4) |  07:46 09:26 (5) |  08:28 10:04 (7)
|  21:43 |  20:57 |  19:50    25    08:36 (1) |  18:43    23    09:36 (4) |  16:47    28    09:54 (5) |  16:25    18    10:22 (7)

 16 |  05:34 |  06:18 |  07:06 08:11 (1) |  07:55 09:12 (4) |  07:48 09:28 (5) |  08:29 10:05 (7)
|  21:42 |  20:55 |  19:48    25    08:36 (1) |  18:41    25    09:37 (4) |  16:45    25    09:53 (5) |  16:25    18    10:23 (7)

 17 |  05:35 |  06:19 |  07:08 08:10 (1) |  07:56 09:11 (4) |  07:49 09:29 (5) |  08:30 10:05 (7)
|  21:41 |  20:53 |  19:46    25    08:35 (1) |  18:39    25    09:36 (4) |  16:44    23    09:52 (5) |  16:26    19    10:24 (7)

 18 |  05:36 |  06:21 |  07:09 08:11 (1) |  07:58 09:11 (4) |  07:51 09:31 (5) |  08:30 10:05 (7)
|  21:40 |  20:51 |  19:43    23    08:34 (1) |  18:37    26    09:37 (4) |  16:43    20    09:51 (5) |  16:26    18    10:23 (7)

 19 |  05:38 |  06:23 |  07:11 08:11 (1) |  08:00 09:11 (4) |  07:53 09:32 (5) |  08:31 10:06 (7)
|  21:39 |  20:49 |  19:41    21    08:32 (1) |  18:35    26    09:37 (4) |  16:41    17    09:49 (5) |  16:26    18    10:24 (7)

 20 |  05:39 |  06:24 |  07:13 08:12 (1) |  08:01 09:11 (4) |  07:54 09:35 (5) |  08:32 10:07 (7)
|  21:37 |  20:47 |  19:39    19    08:31 (1) |  18:33    26    09:37 (4) |  16:40    12    09:47 (5) |  16:26    18    10:25 (7)

 21 |  05:40 |  06:26 |  07:14 08:13 (1) |  08:03 09:10 (4) |  07:56 09:39 (5) |  08:32 10:06 (7)
|  21:36 |  20:45 |  19:37    16    08:29 (1) |  18:31    26    09:36 (4) |  16:39     5    09:44 (5) |  16:27    19    10:25 (7)

 22 |  05:41 |  06:27 |  07:16 08:16 (1) |  08:05 09:11 (4) |  07:58 |  08:33 10:07 (7)
|  21:35 |  20:43 |  19:34    10    08:26 (1) |  18:29    24    09:35 (4) |  16:38 |  16:27    19    10:26 (7)

 23 |  05:43 |  06:29 |  07:17 |  08:06 09:12 (4) |  07:59 |  08:34 10:07 (7)
|  21:34 |  20:41 |  19:32 |  18:27    23    09:35 (4) |  16:37 |  16:28    19    10:26 (7)

 24 |  05:44 |  06:30 |  07:19 |  08:08 09:13 (4) |  08:01 |  08:34 10:09 (7)
|  21:33 |  20:39 |  19:30 |  18:25    26    10:41 (5) |  16:36 |  16:28    18    10:27 (7)

 25 |  05:45 |  06:32 |  07:20 |  07:10 08:14 (4) |  08:02 |  08:34 10:09 (7)
|  21:31 |  20:36 |  19:27 |  17:23    34    09:46 (5) |  16:35 |  16:29    18    10:27 (7)

 26 |  05:47 |  06:34 |  07:22 |  07:11 08:16 (4) |  08:04 |  08:35 10:09 (7)
|  21:30 |  20:34 |  19:25 |  17:21    35    09:49 (5) |  16:34 |  16:29    18    10:27 (7)

 27 |  05:48 |  06:35 |  07:24 |  07:13 08:17 (4) |  08:05 |  08:35 10:09 (7)
|  21:29 |  20:32 |  19:23 |  17:19    35    09:50 (5) |  16:33 |  16:30    18    10:27 (7)

 28 |  05:49 |  06:37 |  07:25 |  07:15 09:25 (5) |  08:07 |  08:35 10:11 (7)
|  21:27 |  20:30 |  19:21 |  17:17    26    09:51 (5) |  16:32 |  16:31    18    10:29 (7)

 29 |  05:51 |  06:38 |  07:27 |  07:17 09:24 (5) |  08:08 |  08:36 10:11 (7)
|  21:26 |  20:28 |  19:18 |  17:15    29    09:53 (5) |  16:31 |  16:32    18    10:29 (7)

 30 |  05:52 |  06:40 |  07:28 |  07:18 09:23 (5) |  08:10 |  08:36 10:11 (7)
|  21:24 |  20:26 |  19:16 |  17:13    31    09:54 (5) |  16:30 |  16:32    18    10:29 (7)

 31 |  05:54 |  06:41 |  |  07:20 09:23 (5) |  |  08:36 10:12 (7)
|  21:23 |  20:24 |  |  17:11    32    09:55 (5) |  |  16:33    18    10:30 (7)

Sonnenscheinstunden |    498 |    453 |    382 |    334 |    270 |    248
astr.max.mögl.Beschattung | | |   323 |   537 |   601 |   484
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Projekt:

13-127-GK-02
Beschreibung:

Schattenwurfgutachten für das geplante Repowering im Windpark Grevenbroich
Lizenzierter Anwender:

T&H I ngenieure GmbH 
Bremerhavener Heerstraße 10 
DE-28717 Bremen
+ 49 (0) 421 6989 9314
info@th-ingenieure.de
Berechnet:

27.05.2015 09:31/3.0.578

SHADOW - Kalender
Berechnung: GesamtbelastungSchattenrezeptor: V - IO 23
Voraussetzungen für Berechnung des Schattenwurfs
Referenzjahr für Kalender 2015
Die dargestellten Zeiten sind die astronomisch maximal mögliche Beschattungsdauer, berechnet unter folgenden Annahmen:
   Die Sonne scheint täglich von Sonnenauf- bis -untergang
   Die Rotorfläche steht immer senkrecht zur Sonneneinfallsrichtung 
   Die Windenergieanlage/n ist/ sind immer in Betrieb

Tabellen-Layout: Die Daten für jeden Tag sind in folgender Matrix wiedergegeben (Sommerzeit wie Bezugsjahr) :

Tag im Monat Sonnenaufgang    (SS:MM) Zeitpunkt (SS:MM) Schattenanfang (WEA mit erstem Schatten)
Sonnenuntergang (SS:MM) Minuten mit Schatten Zeitpunkt (SS:MM) Schattenende (WEA mit letztem Schatten)

| Januar | Februar | März | April | Mai | Juni
      

  1 |  08:36 |  08:12 |  07:20 08:12 (3) |  07:12 |  06:09 |  05:24
|  16:35 |  17:20 |  18:10    16    08:28 (3) |  20:03 |  20:52 |  21:36

  2 |  08:36 |  08:10 |  07:18 08:13 (3) |  07:10 |  06:07 |  05:23
|  16:36 |  17:22 |  18:12    14    08:27 (3) |  20:04 |  20:53 |  21:37

  3 |  08:36 |  08:09 |  07:16 08:15 (3) |  07:07 |  06:05 |  05:23
|  16:37 |  17:24 |  18:14    10    08:25 (3) |  20:06 |  20:55 |  21:38

  4 |  08:36 |  08:07 |  07:14 08:19 (3) |  07:05 |  06:03 |  05:22
|  16:38 |  17:26 |  18:16     2    08:21 (3) |  20:07 |  20:56 |  21:39

  5 |  08:35 |  08:05 |  07:12 |  07:03 |  06:01 |  05:21
|  16:39 |  17:28 |  18:17 |  20:09 |  20:58 |  21:40

  6 |  08:35 |  08:04 08:59 (7) |  07:10 |  07:01 |  05:59 |  05:21
|  16:40 |  17:29     8    09:07 (7) |  18:19 |  20:11 |  21:00 |  21:41

  7 |  08:35 |  08:02 08:57 (7) |  07:08 |  06:58 |  05:58 |  05:20
|  16:41 |  17:31    12    09:09 (7) |  18:21 |  20:12 |  21:01 |  21:42

  8 |  08:35 |  08:01 08:56 (7) |  07:05 |  06:56 |  05:56 |  05:20
|  16:42 |  17:33    14    09:10 (7) |  18:22 |  20:14 |  21:03 |  21:43

  9 |  08:34 |  07:59 08:56 (7) |  07:03 |  06:54 |  05:54 |  05:19
|  16:44 |  17:35    16    09:12 (7) |  18:24 |  20:16 |  21:04 |  21:44

 10 |  08:34 |  07:57 08:55 (7) |  07:01 08:06 (5) |  06:52 |  05:53 |  05:19
|  16:45 |  17:37    18    09:13 (7) |  18:26     8    08:14 (5) |  20:17 |  21:06 |  21:45

 11 |  08:33 |  07:55 08:55 (7) |  06:59 08:03 (5) |  06:50 |  05:51 |  05:18
|  16:46 |  17:38    18    09:13 (7) |  18:28    15    08:18 (5) |  20:19 |  21:07 |  21:45

 12 |  08:33 |  07:54 08:54 (7) |  06:57 08:00 (5) |  06:47 |  05:49 |  05:18
|  16:48 |  17:40    19    09:13 (7) |  18:29    20    08:20 (5) |  20:21 |  21:09 |  21:46

 13 |  08:32 |  07:52 08:54 (7) |  06:54 07:59 (5) |  06:45 07:28 (1) |  05:48 |  05:18
|  16:49 |  17:42    19    09:13 (7) |  18:31    23    08:22 (5) |  20:22     6    07:34 (1) |  21:10 |  21:47

 14 |  08:31 |  07:50 08:55 (7) |  06:52 07:56 (5) |  06:43 07:25 (1) |  05:46 |  05:17
|  16:51 |  17:44    17    09:12 (7) |  18:33    26    08:22 (5) |  20:24    12    07:37 (1) |  21:12 |  21:47

 15 |  08:31 |  07:48 08:55 (7) |  06:50 07:55 (5) |  06:41 07:23 (1) |  05:45 |  05:17
|  16:52 |  17:46    17    09:12 (7) |  18:34    28    08:23 (5) |  20:25    15    07:38 (1) |  21:14 |  21:48

 16 |  08:30 |  07:46 08:56 (7) |  06:48 07:55 (5) |  06:39 07:22 (1) |  05:43 |  05:17
|  16:54 |  17:47    15    09:11 (7) |  18:36    29    08:24 (5) |  20:27    17    07:39 (1) |  21:15 |  21:49

 17 |  08:29 |  07:44 08:57 (7) |  06:45 07:54 (5) |  06:37 07:21 (1) |  05:42 |  05:17
|  16:55 |  17:49    13    09:10 (7) |  18:38    30    08:24 (5) |  20:29    18    07:39 (1) |  21:16 |  21:49

 18 |  08:28 |  07:43 08:59 (7) |  06:43 07:28 (4) |  06:35 07:20 (1) |  05:40 |  05:17
|  16:57 |  17:51     9    09:08 (7) |  18:39    41    08:24 (5) |  20:30    20    07:40 (1) |  21:18 |  21:49

 19 |  08:27 |  07:41 |  06:41 07:17 (2) |  06:33 07:20 (1) |  05:39 |  05:17
|  16:58 |  17:53 |  18:41    53    08:24 (5) |  20:32    20    07:40 (1) |  21:19 |  21:50

 20 |  08:26 |  07:39 08:19 (3) |  06:39 07:15 (2) |  06:30 07:20 (1) |  05:38 |  05:17
|  17:00 |  17:54     5    08:24 (3) |  18:43    59    08:24 (5) |  20:34    20    07:40 (1) |  21:21 |  21:50

 21 |  08:25 |  07:37 08:16 (3) |  06:37 07:13 (2) |  06:28 07:20 (1) |  05:36 |  05:17
|  17:02 |  17:56    11    08:27 (3) |  18:44    59    08:22 (5) |  20:35    19    07:39 (1) |  21:22 |  21:50

 22 |  08:24 |  07:35 08:14 (3) |  06:34 07:12 (2) |  06:26 07:20 (1) |  05:35 |  05:17
|  17:03 |  17:58    14    08:28 (3) |  18:46    60    08:22 (5) |  20:37    18    07:38 (1) |  21:24 |  21:51

 23 |  08:23 |  07:33 08:13 (3) |  06:32 07:12 (2) |  06:24 07:20 (1) |  05:34 |  05:17
|  17:05 |  18:00    16    08:29 (3) |  18:48    60    08:21 (5) |  20:39    18    07:38 (1) |  21:25 |  21:51

 24 |  08:22 |  07:31 08:12 (3) |  06:30 07:12 (2) |  06:22 07:21 (1) |  05:32 |  05:18
|  17:07 |  18:02    18    08:30 (3) |  18:49    58    08:20 (5) |  20:40    15    07:36 (1) |  21:26 |  21:51

 25 |  08:21 |  07:29 08:12 (3) |  06:28 07:11 (2) |  06:20 07:22 (1) |  05:31 |  05:18
|  17:08 |  18:03    18    08:30 (3) |  18:51    55    08:18 (5) |  20:42    13    07:35 (1) |  21:28 |  21:51

 26 |  08:20 |  07:27 08:12 (3) |  06:25 07:11 (2) |  06:18 07:23 (1) |  05:30 |  05:18
|  17:10 |  18:05    18    08:30 (3) |  18:53    53    08:17 (5) |  20:44     9    07:32 (1) |  21:29 |  21:51

 27 |  08:18 |  07:25 08:11 (3) |  06:23 07:12 (2) |  06:16 |  05:29 |  05:19
|  17:12 |  18:07    18    08:29 (3) |  18:54    48    08:15 (5) |  20:45 |  21:30 |  21:51

 28 |  08:17 |  07:22 08:11 (3) |  06:21 07:14 (2) |  06:14 |  05:28 |  05:19
|  17:13 |  18:09    18    08:29 (3) |  18:56    40    08:13 (5) |  20:47 |  21:31 |  21:51

 29 |  08:16 |  |  07:18 08:17 (2) |  06:12 |  05:27 |  05:20
|  17:15 |  |  19:58    24    09:08 (5) |  20:48 |  21:33 |  21:51

 30 |  08:14 |  |  07:16 08:24 (4) |  06:10 |  05:26 |  05:20
|  17:17 |  |  19:59    11    08:35 (4) |  20:50 |  21:34 |  21:51

 31 |  08:13 |  |  07:14 |  |  05:25 |  
|  17:19 |  |  20:01 |  |  21:35 |  

Sonnenscheinstunden |    262 |    278 |    366 |    413 |    480 |    494
astr.max.mögl.Beschattung | |   331 |   842 |   220 | |
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Projekt:

13-127-GK-02
Beschreibung:

Schattenwurfgutachten für das geplante Repowering im Windpark Grevenbroich
Lizenzierter Anwender:

T&H I ngenieure GmbH 
Bremerhavener Heerstraße 10 
DE-28717 Bremen
+ 49 (0) 421 6989 9314
info@th-ingenieure.de
Berechnet:

27.05.2015 09:31/3.0.578

SHADOW - Kalender
Berechnung: GesamtbelastungSchattenrezeptor: V - IO 23
Voraussetzungen für Berechnung des Schattenwurfs
Referenzjahr für Kalender 2015
Die dargestellten Zeiten sind die astronomisch maximal mögliche Beschattungsdauer, berechnet unter folgenden Annahmen:
   Die Sonne scheint täglich von Sonnenauf- bis -untergang
   Die Rotorfläche steht immer senkrecht zur Sonneneinfallsrichtung 
   Die Windenergieanlage/n ist/ sind immer in Betrieb

Tabellen-Layout: Die Daten für jeden Tag sind in folgender Matrix wiedergegeben (Sommerzeit wie Bezugsjahr) :

Tag im Monat Sonnenaufgang    (SS:MM) Zeitpunkt (SS:MM) Schattenanfang (WEA mit erstem Schatten)
Sonnenuntergang (SS:MM) Minuten mit Schatten Zeitpunkt (SS:MM) Schattenende (WEA mit letztem Schatten)

| Juli | August | September | Oktober | November | Dezember
      

  1 |  05:21 |  05:55 |  06:43 |  07:30 08:36 (5) |  07:22 08:24 (7) |  08:11
|  21:51 |  21:21 |  20:21 |  19:14    26    09:02 (5) |  17:09    18    08:42 (7) |  16:30

  2 |  05:21 |  05:57 |  06:44 |  07:32 08:38 (5) |  07:24 08:25 (7) |  08:13
|  21:50 |  21:20 |  20:19 |  19:12    23    09:01 (5) |  17:08    17    08:42 (7) |  16:29

  3 |  05:22 |  05:58 |  06:46 |  07:33 08:39 (5) |  07:25 08:24 (7) |  08:14
|  21:50 |  21:18 |  20:17 |  19:09    20    08:59 (5) |  17:06    17    08:41 (7) |  16:28

  4 |  05:23 |  06:00 |  06:48 |  07:35 08:41 (5) |  07:27 08:25 (7) |  08:15
|  21:50 |  21:16 |  20:15 |  19:07    15    08:56 (5) |  17:04    15    08:40 (7) |  16:28

  5 |  05:23 |  06:01 |  06:49 |  07:36 08:45 (5) |  07:29 08:26 (7) |  08:17
|  21:49 |  21:15 |  20:13 |  19:05     7    08:52 (5) |  17:02    13    08:39 (7) |  16:27

  6 |  05:24 |  06:03 |  06:51 |  07:38 |  07:30 08:28 (7) |  08:18
|  21:49 |  21:13 |  20:10 |  19:03 |  17:01    10    08:38 (7) |  16:27

  7 |  05:25 |  06:04 |  06:52 |  07:40 |  07:32 08:32 (7) |  08:19
|  21:48 |  21:11 |  20:08 |  19:00 |  16:59     2    08:34 (7) |  16:27

  8 |  05:26 |  06:06 |  06:54 |  07:41 |  07:34 |  08:21
|  21:48 |  21:10 |  20:06 |  18:58 |  16:57 |  16:26

  9 |  05:27 |  06:07 |  06:55 |  07:43 |  07:36 |  08:22
|  21:47 |  21:08 |  20:04 |  18:56 |  16:56 |  16:26

 10 |  05:28 |  06:09 |  06:57 |  07:45 |  07:37 |  08:23
|  21:47 |  21:06 |  20:02 |  18:54 |  16:54 |  16:26

 11 |  05:29 |  06:10 |  06:59 |  07:46 08:52 (3) |  07:39 |  08:24
|  21:46 |  21:04 |  19:59 |  18:52     3    08:55 (3) |  16:53 |  16:26

 12 |  05:30 |  06:12 |  07:00 |  07:48 08:49 (3) |  07:41 |  08:25
|  21:45 |  21:02 |  19:57 |  18:50    10    08:59 (3) |  16:51 |  16:25

 13 |  05:31 |  06:13 |  07:02 |  07:50 08:46 (3) |  07:43 |  08:26
|  21:44 |  21:00 |  19:55 |  18:47    14    09:00 (3) |  16:50 |  16:25

 14 |  05:32 |  06:15 |  07:03 08:17 (4) |  07:51 08:45 (3) |  07:44 |  08:27
|  21:43 |  20:59 |  19:52     7    08:24 (4) |  18:45    16    09:01 (3) |  16:48 |  16:25

 15 |  05:33 |  06:16 |  07:05 08:13 (4) |  07:53 08:44 (3) |  07:46 |  08:28
|  21:43 |  20:57 |  19:50    13    08:26 (4) |  18:43    18    09:02 (3) |  16:47 |  16:25

 16 |  05:34 |  06:18 |  07:06 08:05 (2) |  07:55 08:44 (3) |  07:48 |  08:29
|  21:42 |  20:55 |  19:48    34    09:00 (5) |  18:41    18    09:02 (3) |  16:45 |  16:25

 17 |  05:35 |  06:19 |  07:08 08:01 (2) |  07:56 08:43 (3) |  07:49 |  08:30
|  21:41 |  20:53 |  19:46    44    09:02 (5) |  18:39    18    09:01 (3) |  16:44 |  16:26

 18 |  05:36 |  06:21 07:30 (1) |  07:10 08:00 (2) |  07:58 08:43 (3) |  07:51 |  08:30
|  21:40 |  20:51     8    07:38 (1) |  19:43    50    09:04 (5) |  18:37    18    09:01 (3) |  16:43 |  16:26

 19 |  05:38 |  06:23 07:28 (1) |  07:11 07:58 (2) |  08:00 08:43 (3) |  07:53 |  08:31
|  21:39 |  20:49    13    07:41 (1) |  19:41    55    09:05 (5) |  18:35    18    09:01 (3) |  16:41 |  16:26

 20 |  05:39 |  06:24 07:26 (1) |  07:13 07:58 (2) |  08:01 08:44 (3) |  07:54 |  08:32
|  21:37 |  20:47    15    07:41 (1) |  19:39    57    09:06 (5) |  18:33    16    09:00 (3) |  16:40 |  16:26

 21 |  05:40 |  06:26 07:26 (1) |  07:14 07:57 (2) |  08:03 08:44 (3) |  07:56 |  08:32
|  21:36 |  20:45    17    07:43 (1) |  19:37    59    09:06 (5) |  18:31    15    08:59 (3) |  16:39 |  16:27

 22 |  05:41 |  06:27 07:24 (1) |  07:16 07:57 (2) |  08:05 08:46 (3) |  07:58 |  08:33
|  21:35 |  20:43    19    07:43 (1) |  19:34    60    09:07 (5) |  18:29    11    08:57 (3) |  16:38 |  16:27

 23 |  05:43 |  06:29 07:24 (1) |  07:17 07:58 (2) |  08:06 08:48 (3) |  07:59 |  08:34
|  21:34 |  20:41    19    07:43 (1) |  19:32    60    09:07 (5) |  18:27     7    08:55 (3) |  16:37 |  16:28

 24 |  05:44 |  06:30 07:23 (1) |  07:19 07:58 (2) |  08:08 |  08:01 |  08:34
|  21:33 |  20:39    20    07:43 (1) |  19:30    59    09:07 (5) |  18:25 |  16:36 |  16:28

 25 |  05:45 |  06:32 07:23 (1) |  07:21 07:59 (2) |  07:10 08:29 (7) |  08:02 |  08:34
|  21:31 |  20:36    20    07:43 (1) |  19:27    57    09:07 (5) |  17:23     9    08:38 (7) |  16:35 |  16:29

 26 |  05:47 |  06:34 07:23 (1) |  07:22 08:01 (2) |  07:11 08:27 (7) |  08:04 |  08:35
|  21:30 |  20:34    19    07:42 (1) |  19:25    50    09:06 (5) |  17:21    13    08:40 (7) |  16:34 |  16:29

 27 |  05:48 |  06:35 07:23 (1) |  07:24 08:11 (4) |  07:13 08:25 (7) |  08:05 |  08:35
|  21:29 |  20:32    19    07:42 (1) |  19:23    40    09:06 (5) |  17:19    15    08:40 (7) |  16:33 |  16:30

 28 |  05:49 |  06:37 07:23 (1) |  07:25 08:35 (5) |  07:15 08:24 (7) |  08:07 |  08:35
|  21:27 |  20:30    18    07:41 (1) |  19:21    30    09:05 (5) |  17:17    17    08:41 (7) |  16:32 |  16:31

 29 |  05:51 |  06:38 07:24 (1) |  07:27 08:35 (5) |  07:17 08:24 (7) |  08:08 |  08:36
|  21:26 |  20:28    16    07:40 (1) |  19:18    29    09:04 (5) |  17:15    18    08:42 (7) |  16:31 |  16:32

 30 |  05:52 |  06:40 07:25 (1) |  07:28 08:36 (5) |  07:18 08:24 (7) |  08:10 |  08:36
|  21:24 |  20:26    13    07:38 (1) |  19:16    28    09:04 (5) |  17:13    18    08:42 (7) |  16:30 |  16:32

 31 |  05:54 |  06:41 07:27 (1) |  |  07:20 08:24 (7) |  |  08:36
|  21:23 |  20:24     9    07:36 (1) |  |  17:11    18    08:42 (7) |  |  16:33

Sonnenscheinstunden |    498 |    453 |    382 |    334 |    270 |    248
astr.max.mögl.Beschattung | |   225 |   732 |   381 |    92 |
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Projekt:

13-127-GK-02
Beschreibung:

Schattenwurfgutachten für das geplante Repowering im Windpark Grevenbroich
Lizenzierter Anwender:

T&H I ngenieure GmbH 
Bremerhavener Heerstraße 10 
DE-28717 Bremen
+ 49 (0) 421 6989 9314
info@th-ingenieure.de
Berechnet:

27.05.2015 09:31/3.0.578

SHADOW - Kalender
Berechnung: GesamtbelastungSchattenrezeptor: W - IO 26
Voraussetzungen für Berechnung des Schattenwurfs
Referenzjahr für Kalender 2015
Die dargestellten Zeiten sind die astronomisch maximal mögliche Beschattungsdauer, berechnet unter folgenden Annahmen:
   Die Sonne scheint täglich von Sonnenauf- bis -untergang
   Die Rotorfläche steht immer senkrecht zur Sonneneinfallsrichtung 
   Die Windenergieanlage/n ist/ sind immer in Betrieb

Tabellen-Layout: Die Daten für jeden Tag sind in folgender Matrix wiedergegeben (Sommerzeit wie Bezugsjahr) :

Tag im Monat Sonnenaufgang    (SS:MM) Zeitpunkt (SS:MM) Schattenanfang (WEA mit erstem Schatten)
Sonnenuntergang (SS:MM) Minuten mit Schatten Zeitpunkt (SS:MM) Schattenende (WEA mit letztem Schatten)

| Januar | Februar | März | April | Mai | Juni | Juli | August | September| Oktober | November| Dezember
            

  1 |  08:36 |  08:11 |  07:20 |  07:12 |  06:09 |  05:24 |  05:21 |  05:55 |  06:43 |  07:30 |  07:22 |  08:11
|  16:35 |  17:20 |  18:10 |  20:02 |  20:52 |  21:36 |  21:51 |  21:21 |  20:21 |  19:14 |  17:09 |  16:30

  2 |  08:36 |  08:10 |  07:18 |  07:10 |  06:07 |  05:24 |  05:21 |  05:57 |  06:45 |  07:32 |  07:23 |  08:13
|  16:36 |  17:22 |  18:12 |  20:04 |  20:53 |  21:37 |  21:50 |  21:19 |  20:19 |  19:12 |  17:08 |  16:29

  3 |  08:36 |  08:08 |  07:16 |  07:07 |  06:05 |  05:23 |  05:22 |  05:58 |  06:46 |  07:33 |  07:25 |  08:14
|  16:37 |  17:24 |  18:14 |  20:06 |  20:55 |  21:38 |  21:50 |  21:18 |  20:17 |  19:09 |  17:06 |  16:29

  4 |  08:36 |  08:07 |  07:14 |  07:05 |  06:03 |  05:22 |  05:23 |  06:00 |  06:48 |  07:35 |  07:27 |  08:15
|  16:38 |  17:26 |  18:16 |  20:07 |  20:56 |  21:39 |  21:50 |  21:16 |  20:15 |  19:07 |  17:04 |  16:28

  5 |  08:35 |  08:05 |  07:12 |  07:03 |  06:01 |  05:21 |  05:24 |  06:01 |  06:49 |  07:36 |  07:29 |  08:17
|  16:39 |  17:28 |  18:17 |  20:09 |  20:58 |  21:40 |  21:49 |  21:15 |  20:13 |  19:05 |  17:02 |  16:28

  6 |  08:35 |  08:04 |  07:10 |  07:01 |  06:00 |  05:21 |  05:24 |  06:03 |  06:51 |  07:38 |  07:30 |  08:18
|  16:40 |  17:29 |  18:19 |  20:11 |  21:00 |  21:41 |  21:49 |  21:13 |  20:10 |  19:03 |  17:01 |  16:27

  7 |  08:35 |  08:02 |  07:08 |  06:58 |  05:58 |  05:20 |  05:25 |  06:04 |  06:52 |  07:40 |  07:32 |  08:19
|  16:41 |  17:31 |  18:21 |  20:12 |  21:01 |  21:42 |  21:48 |  21:11 |  20:08 |  19:00 |  16:59 |  16:27

  8 |  08:34 |  08:00 |  07:05 |  06:56 |  05:56 |  05:20 |  05:26 |  06:06 |  06:54 |  07:41 |  07:34 |  08:20
|  16:43 |  17:33 |  18:22 |  20:14 |  21:03 |  21:43 |  21:48 |  21:09 |  20:06 |  18:58 |  16:57 |  16:26

  9 |  08:34 |  07:59 |  07:03 |  06:54 |  05:54 |  05:19 |  05:27 |  06:07 |  06:55 |  07:43 |  07:36 |  08:22
|  16:44 |  17:35 |  18:24 |  20:16 |  21:04 |  21:44 |  21:47 |  21:08 |  20:04 |  18:56 |  16:56 |  16:26

 10 |  08:34 |  07:57 |  07:01 |  06:52 |  05:53 |  05:19 |  05:28 |  06:09 |  06:57 |  07:45 |  07:37 |  08:23
|  16:45 |  17:37 |  18:26 |  20:17 |  21:06 |  21:44 |  21:46 |  21:06 |  20:01 |  18:54 |  16:54 |  16:26

 11 |  08:33 |  07:55 |  06:59 |  06:50 |  05:51 |  05:18 |  05:29 |  06:10 |  06:59 |  07:46 |  07:39 |  08:24
|  16:47 |  17:38 |  18:28 |  20:19 |  21:07 |  21:45 |  21:46 |  21:04 |  19:59 |  18:52 |  16:53 |  16:26

 12 |  08:32 |  07:54 |  06:57 |  06:47 |  05:49 |  05:18 |  05:30 |  06:12 |  07:00 |  07:48 |  07:41 |  08:25
|  16:48 |  17:40 |  18:29 |  20:21 |  21:09 |  21:46 |  21:45 |  21:02 |  19:57 |  18:50 |  16:51 |  16:25

 13 |  08:32 |  07:52 |  06:54 |  06:45 |  05:48 |  05:18 |  05:31 |  06:13 |  07:02 |  07:49 |  07:42 |  08:26
|  16:49 |  17:42 |  18:31 |  20:22 |  21:10 |  21:47 |  21:44 |  21:00 |  19:55 |  18:47 |  16:50 |  16:25

 14 |  08:31 |  07:50 |  06:52 |  06:43 |  05:46 |  05:17 |  05:32 |  06:15 |  07:03 |  07:51 |  07:44 |  08:27
|  16:51 |  17:44 |  18:33 |  20:24 |  21:12 |  21:47 |  21:43 |  20:58 |  19:52 |  18:45 |  16:48 |  16:25

 15 |  08:30 |  07:48 |  06:50 |  06:41 |  05:45 |  05:17 |  05:33 |  06:16 |  07:05 |  07:53 |  07:46 |  08:28
|  16:52 |  17:46 |  18:34 |  20:25 |  21:13 |  21:48 |  21:42 |  20:57 |  19:50 |  18:43 |  16:47 |  16:25

 16 |  08:30 |  07:46 |  06:48 |  06:39 |  05:43 |  05:17 |  05:34 |  06:18 |  07:06 |  07:54 |  07:48 |  08:29
|  16:54 |  17:47 |  18:36 |  20:27 |  21:15 |  21:48 |  21:41 |  20:55 |  19:48 |  18:41 |  16:45 |  16:26

 17 |  08:29 |  07:44 |  06:45 |  06:37 |  05:42 |  05:17 |  05:35 |  06:20 |  07:08 |  07:56 |  07:49 |  08:29
|  16:55 |  17:49 |  18:38 |  20:29 |  21:16 |  21:49 |  21:40 |  20:53 |  19:46 |  18:39 |  16:44 |  16:26

 18 |  08:28 |  07:42 |  06:43 |  06:35 |  05:40 |  05:17 |  05:36 |  06:21 |  07:10 |  07:58 |  07:51 |  08:30
|  16:57 |  17:51 |  18:39 |  20:30 |  21:18 |  21:49 |  21:39 |  20:51 |  19:43 |  18:37 |  16:43 |  16:26

 19 |  08:27 |  07:41 |  06:41 |  06:33 |  05:39 |  05:17 |  05:38 |  06:23 |  07:11 |  08:00 |  07:53 |  08:31
|  16:58 |  17:53 |  18:41 |  20:32 |  21:19 |  21:50 |  21:38 |  20:49 |  19:41 |  18:35 |  16:42 |  16:26

 20 |  08:26 |  07:39 |  06:39 |  06:30 |  05:38 |  05:17 |  05:39 |  06:24 |  07:13 |  08:01 |  07:54 |  08:32
|  17:00 |  17:55 |  18:43 |  20:34 |  21:21 |  21:50 |  21:37 |  20:47 |  19:39 |  18:33 |  16:40 |  16:26

 21 |  08:25 |  07:37 |  06:36 |  06:28 |  05:36 |  05:17 |  05:40 |  06:26 |  07:14 |  08:03 |  07:56 |  08:32
|  17:02 |  17:56 |  18:44 |  20:35 |  21:22 |  21:50 |  21:36 |  20:45 |  19:37 |  18:31 |  16:39 |  16:27

 22 |  08:24 |  07:35 |  06:34 |  06:26 |  05:35 |  05:17 |  05:41 |  06:27 |  07:16 |  08:05 |  07:58 |  08:33
|  17:03 |  17:58 |  18:46 |  20:37 |  21:23 |  21:51 |  21:35 |  20:43 |  19:34 |  18:29 |  16:38 |  16:27

 23 |  08:23 |  07:33 |  06:32 |  06:24 |  05:34 |  05:17 |  05:43 |  06:29 |  07:17 |  08:06 |  07:59 |  08:33
|  17:05 |  18:00 |  18:48 |  20:39 |  21:25 |  21:51 |  21:34 |  20:41 |  19:32 |  18:27 |  16:37 |  16:28

 24 |  08:22 |  07:31 |  06:30 |  06:22 |  05:33 |  05:18 |  05:44 |  06:30 |  07:19 |  08:08 |  08:01 |  08:34
|  17:07 |  18:02 |  18:49 |  20:40 |  21:26 |  21:51 |  21:32 |  20:38 |  19:30 |  18:25 |  16:36 |  16:28

 25 |  08:21 |  07:29 |  06:27 |  06:20 |  05:31 |  05:18 |  05:45 |  06:32 |  07:21 |  07:10 |  08:02 |  08:34
|  17:08 |  18:03 |  18:51 |  20:42 |  21:27 |  21:51 |  21:31 |  20:36 |  19:27 |  17:23 |  16:35 |  16:29

 26 |  08:20 |  07:27 |  06:25 |  06:18 |  05:30 |  05:18 |  05:47 |  06:34 |  07:22 |  07:11 |  08:04 |  08:35
|  17:10 |  18:05 |  18:53 |  20:43 |  21:29 |  21:51 |  21:30 |  20:34 |  19:25 |  17:21 |  16:34 |  16:30

 27 |  08:18 |  07:24 |  06:23 |  06:16 |  05:29 |  05:19 |  05:48 |  06:35 |  07:24 |  07:13 |  08:05 |  08:35
|  17:12 |  18:07 |  18:54 |  20:45 |  21:30 |  21:51 |  21:28 |  20:32 |  19:23 |  17:19 |  16:33 |  16:30

 28 |  08:17 |  07:22 |  06:21 |  06:14 |  05:28 |  05:19 |  05:50 |  06:37 |  07:25 |  07:15 |  08:07 |  08:35
|  17:13 |  18:09 |  18:56 |  20:47 |  21:31 |  21:51 |  21:27 |  20:30 |  19:21 |  17:17 |  16:32 |  16:31

 29 |  08:16 |  |  07:18 |  06:12 |  05:27 |  05:20 |  05:51 |  06:38 |  07:27 |  07:17 |  08:08 |  08:35
|  17:15 |  |  19:58 |  20:48 |  21:32 |  21:51 |  21:26 |  20:28 |  19:18 |  17:15 |  16:31 |  16:32

 30 |  08:14 |  |  07:16 |  06:11 |  05:26 |  05:20 |  05:52 |  06:40 |  07:28 |  07:18 |  08:10 |  08:36
|  17:17 |  |  19:59 |  20:50 |  21:34 |  21:51 |  21:24 |  20:26 |  19:16 |  17:13 |  16:31 |  16:33

 31 |  08:13 |  |  07:14 |  |  05:25 |  |  05:54 |  06:41 |  |  07:20 |  |  08:36
|  17:19 |  |  20:01 |  |  21:35 |  |  21:23 |  20:24 |  |  17:11 |  |  16:33

Sonnenscheinstunden |    262 |    278 |    366 |    413 |    480 |    494 |    498 |    452 |    382 |    334 |    271 |    248
astr.max.mögl.Beschattung | | | | | | | | | | | |
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Projekt:
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Beschreibung:

Schattenwurfgutachten für das geplante Repowering im Windpark Grevenbroich
Lizenzierter Anwender:

T&H I ngenieure GmbH 
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DE-28717 Bremen
+ 49 (0) 421 6989 9314
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Berechnet:
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SHADOW - Kalender
Berechnung: GesamtbelastungSchattenrezeptor: X - IO 27
Voraussetzungen für Berechnung des Schattenwurfs
Referenzjahr für Kalender 2015
Die dargestellten Zeiten sind die astronomisch maximal mögliche Beschattungsdauer, berechnet unter folgenden Annahmen:
   Die Sonne scheint täglich von Sonnenauf- bis -untergang
   Die Rotorfläche steht immer senkrecht zur Sonneneinfallsrichtung 
   Die Windenergieanlage/n ist/ sind immer in Betrieb

Tabellen-Layout: Die Daten für jeden Tag sind in folgender Matrix wiedergegeben (Sommerzeit wie Bezugsjahr) :

Tag im Monat Sonnenaufgang    (SS:MM) Zeitpunkt (SS:MM) Schattenanfang (WEA mit erstem Schatten)
Sonnenuntergang (SS:MM) Minuten mit Schatten Zeitpunkt (SS:MM) Schattenende (WEA mit letztem Schatten)

| Januar | Februar | März | April | Mai | Juni
      

  1 |  08:36 |  08:11 |  07:20 |  07:12 |  06:08 |  05:24 19:58 (4)
|  16:35 |  17:20 |  18:10 |  20:02 |  20:51 |  21:36    26    20:24 (4)

  2 |  08:36 |  08:10 |  07:18 |  07:09 |  06:07 |  05:23 19:58 (4)
|  16:36 |  17:22 |  18:12 |  20:04 |  20:53 |  21:37    26    20:24 (4)

  3 |  08:36 |  08:08 |  07:16 |  07:07 |  06:05 |  05:23 19:59 (4)
|  16:37 |  17:24 |  18:14 |  20:06 |  20:55 |  21:38    25    20:24 (4)

  4 |  08:36 |  08:07 |  07:14 |  07:05 |  06:03 |  05:22 19:59 (4)
|  16:38 |  17:26 |  18:15 |  20:07 |  20:56 |  21:39    25    20:24 (4)

  5 |  08:35 |  08:05 |  07:12 |  07:03 18:59 (3) |  06:01 |  05:21 19:59 (4)
|  16:39 |  17:27 |  18:17 |  20:09    10    19:09 (3) |  20:58 |  21:40    24    20:23 (4)

  6 |  08:35 |  08:04 |  07:10 |  07:00 18:54 (3) |  05:59 |  05:21 20:00 (4)
|  16:40 |  17:29 |  18:19 |  20:11    17    19:11 (3) |  20:59 |  21:41    24    20:24 (4)

  7 |  08:35 |  08:02 |  07:07 |  06:58 18:52 (3) |  05:58 |  05:20 20:00 (4)
|  16:41 |  17:31 |  18:21 |  20:12    21    19:13 (3) |  21:01 |  21:42    23    20:23 (4)

  8 |  08:34 |  08:00 |  07:05 |  06:56 18:51 (3) |  05:56 |  05:19 20:01 (4)
|  16:42 |  17:33 |  18:22 |  20:14    23    19:14 (3) |  21:03 |  21:43    23    20:24 (4)

  9 |  08:34 |  07:59 |  07:03 |  06:54 18:50 (3) |  05:54 |  05:19 20:01 (4)
|  16:44 |  17:35 |  18:24 |  20:16    25    19:15 (3) |  21:04 |  21:44    23    20:24 (4)

 10 |  08:34 |  07:57 |  07:01 |  06:52 18:49 (3) |  05:52 |  05:18 20:01 (4)
|  16:45 |  17:36 |  18:26 |  20:17    27    19:16 (3) |  21:06 |  21:44    22    20:23 (4)

 11 |  08:33 |  07:55 |  06:59 |  06:49 18:48 (3) |  05:51 |  05:18 20:02 (4)
|  16:46 |  17:38 |  18:27 |  20:19    28    19:16 (3) |  21:07 |  21:45    22    20:24 (4)

 12 |  08:32 |  07:54 |  06:56 |  06:47 18:46 (3) |  05:49 |  05:18 20:03 (4)
|  16:48 |  17:40 |  18:29 |  20:20    30    19:16 (3) |  21:09 |  21:46    21    20:24 (4)

 13 |  08:32 |  07:52 |  06:54 |  06:45 18:46 (3) |  05:48 |  05:17 20:02 (4)
|  16:49 |  17:42 |  18:31 |  20:22    30    19:16 (3) |  21:10 |  21:47    21    20:23 (4)

 14 |  08:31 |  07:50 |  06:52 |  06:43 18:46 (3) |  05:46 20:05 (4) |  05:17 20:03 (4)
|  16:51 |  17:44 |  18:32 |  20:24    30    19:16 (3) |  21:12     8    20:13 (4) |  21:47    20    20:23 (4)

 15 |  08:30 |  07:48 |  06:50 |  06:41 18:46 (3) |  05:45 20:03 (4) |  05:17 20:03 (4)
|  16:52 |  17:45 |  18:34 |  20:25    30    19:16 (3) |  21:13    13    20:16 (4) |  21:48    20    20:23 (4)

 16 |  08:30 |  07:46 |  06:48 |  06:39 18:46 (3) |  05:43 20:01 (4) |  05:17 20:04 (4)
|  16:54 |  17:47 |  18:36 |  20:27    29    19:15 (3) |  21:15    16    20:17 (4) |  21:48    20    20:24 (4)

 17 |  08:29 |  07:44 |  06:45 |  06:37 18:46 (3) |  05:42 20:00 (4) |  05:17 20:04 (4)
|  16:55 |  17:49 |  18:38 |  20:29    29    19:15 (3) |  21:16    18    20:18 (4) |  21:49    20    20:24 (4)

 18 |  08:28 |  07:42 |  06:43 |  06:34 18:46 (3) |  05:40 19:59 (4) |  05:17 20:04 (4)
|  16:57 |  17:51 |  18:39 |  20:30    28    19:14 (3) |  21:18    21    20:20 (4) |  21:49    20    20:24 (4)

 19 |  08:27 |  07:40 |  06:41 |  06:32 18:47 (3) |  05:39 19:59 (4) |  05:17 20:05 (4)
|  16:58 |  17:53 |  18:41 |  20:32    26    19:13 (3) |  21:19    22    20:21 (4) |  21:50    19    20:24 (4)

 20 |  08:26 |  07:39 |  06:39 |  06:30 18:47 (3) |  05:37 19:58 (4) |  05:17 20:05 (4)
|  17:00 |  17:54 |  18:43 |  20:34    25    19:12 (3) |  21:21    22    20:20 (4) |  21:50    19    20:24 (4)

 21 |  08:25 |  07:37 |  06:36 |  06:28 18:48 (3) |  05:36 19:57 (4) |  05:17 20:05 (4)
|  17:01 |  17:56 |  18:44 |  20:35    23    19:11 (3) |  21:22    24    20:21 (4) |  21:50    19    20:24 (4)

 22 |  08:24 |  07:35 |  06:34 |  06:26 18:49 (3) |  05:35 19:57 (4) |  05:17 20:06 (4)
|  17:03 |  17:58 |  18:46 |  20:37    21    19:10 (3) |  21:23    25    20:22 (4) |  21:51    19    20:25 (4)

 23 |  08:23 |  07:33 |  06:32 |  06:24 18:51 (3) |  05:34 19:57 (4) |  05:17 20:06 (4)
|  17:05 |  18:00 |  18:48 |  20:38    17    19:08 (3) |  21:25    25    20:22 (4) |  21:51    19    20:25 (4)

 24 |  08:22 |  07:31 |  06:30 |  06:22 18:53 (3) |  05:32 19:57 (4) |  05:17 20:06 (4)
|  17:06 |  18:01 |  18:49 |  20:40    12    19:05 (3) |  21:26    26    20:23 (4) |  21:51    19    20:25 (4)

 25 |  08:21 |  07:29 |  06:27 |  06:20 |  05:31 19:57 (4) |  05:18 20:06 (4)
|  17:08 |  18:03 |  18:51 |  20:42 |  21:27    26    20:23 (4) |  21:51    19    20:25 (4)

 26 |  08:19 |  07:26 |  06:25 |  06:18 |  05:30 19:57 (4) |  05:18 20:06 (4)
|  17:10 |  18:05 |  18:52 |  20:43 |  21:29    26    20:23 (4) |  21:51    20    20:26 (4)

 27 |  08:18 |  07:24 |  06:23 |  06:16 |  05:29 19:57 (4) |  05:19 20:06 (4)
|  17:12 |  18:07 |  18:54 |  20:45 |  21:30    26    20:23 (4) |  21:51    20    20:26 (4)

 28 |  08:17 |  07:22 |  06:21 |  06:14 |  05:28 19:57 (4) |  05:19 20:07 (4)
|  17:13 |  18:08 |  18:56 |  20:47 |  21:31    26    20:23 (4) |  21:51    20    20:27 (4)

 29 |  08:16 |  |  07:18 |  06:12 |  05:27 19:57 (4) |  05:19 20:06 (4)
|  17:15 |  |  19:57 |  20:48 |  21:32    26    20:23 (4) |  21:51    20    20:26 (4)

 30 |  08:14 |  |  07:16 |  06:10 |  05:26 19:57 (4) |  05:20 20:07 (4)
|  17:17 |  |  19:59 |  20:50 |  21:34    26    20:23 (4) |  21:51    20    20:27 (4)

 31 |  08:13 |  |  07:14 |  |  05:25 19:58 (4) |  
|  17:19 |  |  20:01 |  |  21:35    26    20:24 (4) |  

Sonnenscheinstunden |    262 |    278 |    366 |    413 |    480 |    494
astr.max.mögl.Beschattung | | | |   481 |   402 |   638
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Projekt:

13-127-GK-02
Beschreibung:

Schattenwurfgutachten für das geplante Repowering im Windpark Grevenbroich
Lizenzierter Anwender:

T&H I ngenieure GmbH 
Bremerhavener Heerstraße 10 
DE-28717 Bremen
+ 49 (0) 421 6989 9314
info@th-ingenieure.de
Berechnet:

27.05.2015 09:31/3.0.578

SHADOW - Kalender
Berechnung: GesamtbelastungSchattenrezeptor: X - IO 27
Voraussetzungen für Berechnung des Schattenwurfs
Referenzjahr für Kalender 2015
Die dargestellten Zeiten sind die astronomisch maximal mögliche Beschattungsdauer, berechnet unter folgenden Annahmen:
   Die Sonne scheint täglich von Sonnenauf- bis -untergang
   Die Rotorfläche steht immer senkrecht zur Sonneneinfallsrichtung 
   Die Windenergieanlage/n ist/ sind immer in Betrieb

Tabellen-Layout: Die Daten für jeden Tag sind in folgender Matrix wiedergegeben (Sommerzeit wie Bezugsjahr) :

Tag im Monat Sonnenaufgang    (SS:MM) Zeitpunkt (SS:MM) Schattenanfang (WEA mit erstem Schatten)
Sonnenuntergang (SS:MM) Minuten mit Schatten Zeitpunkt (SS:MM) Schattenende (WEA mit letztem Schatten)

| Juli | August | September | Oktober | November| Dezember
      

  1 |  05:21 20:06 (4) |  05:55 |  06:43 18:46 (3) |  07:30 |  07:22 |  08:11
|  21:51    21    20:27 (4) |  21:21 |  20:21    30    19:16 (3) |  19:14 |  17:09 |  16:30

  2 |  05:21 20:07 (4) |  05:57 |  06:44 18:47 (3) |  07:32 |  07:23 |  08:13
|  21:50    21    20:28 (4) |  21:19 |  20:19    28    19:15 (3) |  19:11 |  17:07 |  16:29

  3 |  05:22 20:07 (4) |  05:58 |  06:46 18:46 (3) |  07:33 |  07:25 |  08:14
|  21:50    22    20:29 (4) |  21:18 |  20:17    28    19:14 (3) |  19:09 |  17:06 |  16:28

  4 |  05:23 20:06 (4) |  05:59 |  06:47 18:47 (3) |  07:35 |  07:27 |  08:15
|  21:50    22    20:28 (4) |  21:16 |  20:15    26    19:13 (3) |  19:07 |  17:04 |  16:28

  5 |  05:23 20:06 (4) |  06:01 |  06:49 18:47 (3) |  07:36 |  07:29 |  08:17
|  21:49    23    20:29 (4) |  21:15 |  20:13    25    19:12 (3) |  19:05 |  17:02 |  16:27

  6 |  05:24 20:07 (4) |  06:02 |  06:51 18:49 (3) |  07:38 |  07:30 |  08:18
|  21:49    23    20:30 (4) |  21:13 |  20:10    22    19:11 (3) |  19:03 |  17:00 |  16:27

  7 |  05:25 20:07 (4) |  06:04 |  06:52 18:49 (3) |  07:40 |  07:32 |  08:19
|  21:48    23    20:30 (4) |  21:11 |  20:08    19    19:08 (3) |  19:00 |  16:59 |  16:26

  8 |  05:26 20:06 (4) |  06:06 |  06:54 18:52 (3) |  07:41 |  07:34 |  08:20
|  21:48    24    20:30 (4) |  21:09 |  20:06    14    19:06 (3) |  18:58 |  16:57 |  16:26

  9 |  05:27 20:06 (4) |  06:07 |  06:55 18:55 (3) |  07:43 |  07:36 |  08:22
|  21:47    24    20:30 (4) |  21:08 |  20:04     6    19:01 (3) |  18:56 |  16:56 |  16:26

 10 |  05:28 20:06 (4) |  06:09 |  06:57 |  07:44 |  07:37 |  08:23
|  21:46    25    20:31 (4) |  21:06 |  20:01 |  18:54 |  16:54 |  16:26

 11 |  05:29 20:06 (4) |  06:10 |  06:58 |  07:46 |  07:39 |  08:24
|  21:46    25    20:31 (4) |  21:04 |  19:59 |  18:52 |  16:52 |  16:25

 12 |  05:30 20:06 (4) |  06:12 |  07:00 |  07:48 |  07:41 |  08:25
|  21:45    25    20:31 (4) |  21:02 |  19:57 |  18:49 |  16:51 |  16:25

 13 |  05:31 20:06 (4) |  06:13 |  07:02 |  07:49 |  07:42 |  08:26
|  21:44    26    20:32 (4) |  21:00 |  19:55 |  18:47 |  16:49 |  16:25

 14 |  05:32 20:06 (4) |  06:15 |  07:03 |  07:51 |  07:44 |  08:27
|  21:43    26    20:32 (4) |  20:58 |  19:52 |  18:45 |  16:48 |  16:25

 15 |  05:33 20:06 (4) |  06:16 |  07:05 |  07:53 |  07:46 |  08:28
|  21:42    26    20:32 (4) |  20:56 |  19:50 |  18:43 |  16:47 |  16:25

 16 |  05:34 20:06 (4) |  06:18 |  07:06 |  07:54 |  07:48 |  08:29
|  21:41    26    20:32 (4) |  20:55 |  19:48 |  18:41 |  16:45 |  16:25

 17 |  05:35 20:06 (4) |  06:19 |  07:08 |  07:56 |  07:49 |  08:29
|  21:40    26    20:32 (4) |  20:53 |  19:46 |  18:39 |  16:44 |  16:25

 18 |  05:36 20:06 (4) |  06:21 |  07:09 |  07:58 |  07:51 |  08:30
|  21:39    26    20:32 (4) |  20:51 |  19:43 |  18:37 |  16:43 |  16:26

 19 |  05:38 20:07 (4) |  06:23 |  07:11 |  07:59 |  07:53 |  08:31
|  21:38    26    20:33 (4) |  20:49 |  19:41 |  18:35 |  16:41 |  16:26

 20 |  05:39 20:07 (4) |  06:24 18:59 (3) |  07:13 |  08:01 |  07:54 |  08:32
|  21:37    26    20:33 (4) |  20:47    11    19:10 (3) |  19:39 |  18:33 |  16:40 |  16:26

 21 |  05:40 20:07 (4) |  06:26 18:57 (3) |  07:14 |  08:03 |  07:56 |  08:32
|  21:36    26    20:33 (4) |  20:45    16    19:13 (3) |  19:36 |  18:30 |  16:39 |  16:27

 22 |  05:41 20:07 (4) |  06:27 18:54 (3) |  07:16 |  08:04 |  07:57 |  08:33
|  21:35    25    20:32 (4) |  20:43    20    19:14 (3) |  19:34 |  18:28 |  16:38 |  16:27

 23 |  05:43 20:07 (4) |  06:29 18:53 (3) |  07:17 |  08:06 |  07:59 |  08:33
|  21:34    25    20:32 (4) |  20:40    22    19:15 (3) |  19:32 |  18:26 |  16:37 |  16:28

 24 |  05:44 20:08 (4) |  06:30 18:51 (3) |  07:19 |  08:08 |  08:01 |  08:34
|  21:32    24    20:32 (4) |  20:38    25    19:16 (3) |  19:30 |  18:24 |  16:36 |  16:28

 25 |  05:45 20:09 (4) |  06:32 18:51 (3) |  07:20 |  07:10 |  08:02 |  08:34
|  21:31    22    20:31 (4) |  20:36    26    19:17 (3) |  19:27 |  17:22 |  16:35 |  16:29

 26 |  05:47 20:09 (4) |  06:33 18:49 (3) |  07:22 |  07:11 |  08:04 |  08:35
|  21:30    22    20:31 (4) |  20:34    28    19:17 (3) |  19:25 |  17:20 |  16:34 |  16:29

 27 |  05:48 20:09 (4) |  06:35 18:49 (3) |  07:24 |  07:13 |  08:05 |  08:35
|  21:28    21    20:30 (4) |  20:32    28    19:17 (3) |  19:23 |  17:19 |  16:33 |  16:30

 28 |  05:49 20:11 (4) |  06:37 18:47 (3) |  07:25 |  07:15 |  08:07 |  08:35
|  21:27    18    20:29 (4) |  20:30    30    19:17 (3) |  19:21 |  17:17 |  16:32 |  16:31

 29 |  05:51 20:12 (4) |  06:38 18:47 (3) |  07:27 |  07:16 |  08:08 |  08:35
|  21:26    16    20:28 (4) |  20:28    30    19:17 (3) |  19:18 |  17:15 |  16:31 |  16:32

 30 |  05:52 20:13 (4) |  06:40 18:47 (3) |  07:28 |  07:18 |  08:10 |  08:36
|  21:24    13    20:26 (4) |  20:26    30    19:17 (3) |  19:16 |  17:13 |  16:30 |  16:32

 31 |  05:54 20:16 (4) |  06:41 18:47 (3) |  |  07:20 |  |  08:36
|  21:23     8    20:24 (4) |  20:24    30    19:17 (3) |  |  17:11 |  |  16:33

Sonnenscheinstunden |    498 |    452 |    382 |    334 |    270 |    248
astr.max.mögl.Beschattung |   706 |   296 |   198 | | |
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Projekt:

13-127-GK-02
Beschreibung:

Schattenwurfgutachten für das geplante Repowering im Windpark Grevenbroich
Lizenzierter Anwender:

T&H I ngenieure GmbH 
Bremerhavener Heerstraße 10 
DE-28717 Bremen
+ 49 (0) 421 6989 9314
info@th-ingenieure.de
Berechnet:

27.05.2015 09:31/3.0.578

SHADOW - Kalender
Berechnung: GesamtbelastungSchattenrezeptor: Y - IO 28
Voraussetzungen für Berechnung des Schattenwurfs
Referenzjahr für Kalender 2015
Die dargestellten Zeiten sind die astronomisch maximal mögliche Beschattungsdauer, berechnet unter folgenden Annahmen:
   Die Sonne scheint täglich von Sonnenauf- bis -untergang
   Die Rotorfläche steht immer senkrecht zur Sonneneinfallsrichtung 
   Die Windenergieanlage/n ist/ sind immer in Betrieb

Tabellen-Layout: Die Daten für jeden Tag sind in folgender Matrix wiedergegeben (Sommerzeit wie Bezugsjahr) :

Tag im Monat Sonnenaufgang    (SS:MM) Zeitpunkt (SS:MM) Schattenanfang (WEA mit erstem Schatten)
Sonnenuntergang (SS:MM) Minuten mit Schatten Zeitpunkt (SS:MM) Schattenende (WEA mit letztem Schatten)

| Januar | Februar | März | April | Mai | Juni
      

  1 |  08:36 |  08:11 |  07:20 16:41 (3) |  07:12 18:24 (2) |  06:08 |  05:24 19:42 (1)
|  16:34 |  17:20 |  18:10    25    17:06 (3) |  20:02    40    19:07 (4) |  20:51 |  21:36    25    20:07 (1)

  2 |  08:36 |  08:10 |  07:18 16:42 (3) |  07:09 18:21 (2) |  06:07 |  05:23 19:42 (1)
|  16:35 |  17:22 |  18:12    24    17:06 (3) |  20:04    46    19:07 (4) |  20:53 |  21:37    25    20:07 (1)

  3 |  08:36 |  08:08 |  07:16 16:42 (3) |  07:07 18:19 (2) |  06:05 |  05:23 19:42 (1)
|  16:37 |  17:24 |  18:14    24    17:06 (3) |  20:06    49    19:08 (4) |  20:55 |  21:38    24    20:06 (1)

  4 |  08:36 |  08:07 |  07:14 16:43 (3) |  07:05 18:18 (2) |  06:03 |  05:22 19:43 (1)
|  16:38 |  17:26 |  18:15    22    17:05 (3) |  20:07    50    19:08 (4) |  20:56 |  21:39    23    20:06 (1)

  5 |  08:35 |  08:05 |  07:12 16:43 (3) |  07:03 18:16 (2) |  06:01 |  05:21 19:43 (1)
|  16:39 |  17:27 |  18:17    20    17:03 (3) |  20:09    51    19:07 (4) |  20:58 |  21:40    23    20:06 (1)

  6 |  08:35 |  08:04 |  07:10 16:44 (3) |  07:00 18:14 (2) |  05:59 |  05:21 19:44 (1)
|  16:40 |  17:29 |  18:19    18    17:02 (3) |  20:11    52    19:06 (4) |  20:59 |  21:41    22    20:06 (1)

  7 |  08:35 |  08:02 |  07:07 16:46 (3) |  06:58 18:14 (2) |  05:58 |  05:20 19:45 (1)
|  16:41 |  17:31 |  18:21    14    17:00 (3) |  20:12    51    19:05 (4) |  21:01 |  21:42    20    20:05 (1)

  8 |  08:34 |  08:00 |  07:05 16:50 (3) |  06:56 18:13 (2) |  05:56 |  05:19 19:46 (1)
|  16:42 |  17:33 |  18:22     6    16:56 (3) |  20:14    51    19:04 (4) |  21:03 |  21:43    20    20:06 (1)

  9 |  08:34 |  07:59 |  07:03 |  06:54 18:12 (2) |  05:54 19:48 (1) |  05:19 19:47 (1)
|  16:44 |  17:35 |  18:24 |  20:16    51    19:03 (4) |  21:04    10    19:58 (1) |  21:44    19    20:06 (1)

 10 |  08:34 |  07:57 |  07:01 |  06:52 18:12 (2) |  05:52 19:45 (1) |  05:18 19:47 (1)
|  16:45 |  17:36 |  18:26 |  20:17    50    19:02 (4) |  21:06    15    20:00 (1) |  21:44    18    20:05 (1)

 11 |  08:33 |  07:55 |  06:59 |  06:49 18:12 (2) |  05:51 19:44 (1) |  05:18 19:48 (1)
|  16:46 |  17:38 |  18:27 |  20:19    48    19:00 (4) |  21:07    18    20:02 (1) |  21:45    17    20:05 (1)

 12 |  08:32 |  07:54 |  06:56 |  06:47 18:11 (2) |  05:49 19:42 (1) |  05:18 19:48 (1)
|  16:48 |  17:40 |  18:29 |  20:20    39    18:54 (4) |  21:09    21    20:03 (1) |  21:46    17    20:05 (1)

 13 |  08:32 |  07:52 |  06:54 |  06:45 18:11 (2) |  05:48 19:42 (1) |  05:17 19:48 (1)
|  16:49 |  17:42 |  18:31 |  20:22    37    18:48 (2) |  21:10    22    20:04 (1) |  21:47    16    20:04 (1)

 14 |  08:31 |  07:50 |  06:52 |  06:43 18:11 (2) |  05:46 19:40 (1) |  05:17 19:49 (1)
|  16:51 |  17:44 |  18:32 |  20:24    37    18:48 (2) |  21:12    24    20:04 (1) |  21:47    15    20:04 (1)

 15 |  08:30 |  07:48 |  06:50 |  06:41 18:11 (2) |  05:45 19:40 (1) |  05:17 19:50 (1)
|  16:52 |  17:45 |  18:34 |  20:25    36    18:47 (2) |  21:13    25    20:05 (1) |  21:48    14    20:04 (1)

 16 |  08:30 |  07:46 |  06:48 |  06:39 18:12 (2) |  05:43 19:39 (1) |  05:17 19:50 (1)
|  16:54 |  17:47 |  18:36 |  20:27    35    18:47 (2) |  21:15    26    20:05 (1) |  21:48    14    20:04 (1)

 17 |  08:29 |  07:44 |  06:45 |  06:37 18:12 (2) |  05:42 19:39 (1) |  05:17 19:51 (1)
|  16:55 |  17:49 |  18:38 |  20:29    34    18:46 (2) |  21:16    27    20:06 (1) |  21:49    13    20:04 (1)

 18 |  08:28 |  07:42 |  06:43 |  06:34 18:13 (2) |  05:40 19:39 (1) |  05:17 19:51 (1)
|  16:57 |  17:51 |  18:39 |  20:30    32    18:45 (2) |  21:18    28    20:07 (1) |  21:49    13    20:04 (1)

 19 |  08:27 |  07:40 |  06:41 |  06:32 18:13 (2) |  05:39 19:39 (1) |  05:17 19:52 (1)
|  16:58 |  17:53 |  18:41 |  20:32    31    18:44 (2) |  21:19    28    20:07 (1) |  21:50    12    20:04 (1)

 20 |  08:26 |  07:39 16:51 (3) |  06:39 |  06:30 18:14 (2) |  05:37 19:38 (1) |  05:17 19:52 (1)
|  17:00 |  17:54     7    16:58 (3) |  18:43 |  20:34    29    18:43 (2) |  21:21    29    20:07 (1) |  21:50    12    20:04 (1)

 21 |  08:25 |  07:37 16:48 (3) |  06:36 |  06:28 18:16 (2) |  05:36 19:38 (1) |  05:17 19:52 (1)
|  17:01 |  17:56    13    17:01 (3) |  18:44 |  20:35    25    18:41 (2) |  21:22    29    20:07 (1) |  21:50    12    20:04 (1)

 22 |  08:24 |  07:35 16:46 (3) |  06:34 |  06:26 18:17 (2) |  05:35 19:38 (1) |  05:17 19:53 (1)
|  17:03 |  17:58    17    17:03 (3) |  18:46 |  20:37    23    18:40 (2) |  21:23    29    20:07 (1) |  21:51    12    20:05 (1)

 23 |  08:23 |  07:33 16:45 (3) |  06:32 |  06:24 18:19 (2) |  05:34 19:38 (1) |  05:17 19:53 (1)
|  17:05 |  18:00    20    17:05 (3) |  18:48 |  20:38    19    18:38 (2) |  21:25    29    20:07 (1) |  21:51    12    20:05 (1)

 24 |  08:22 |  07:31 16:44 (3) |  06:30 |  06:22 18:22 (2) |  05:32 19:39 (1) |  05:17 19:53 (1)
|  17:06 |  18:01    22    17:06 (3) |  18:49 |  20:40    13    18:35 (2) |  21:26    29    20:08 (1) |  21:51    12    20:05 (1)

 25 |  08:21 |  07:29 16:43 (3) |  06:27 |  06:20 |  05:31 19:39 (1) |  05:18 19:53 (1)
|  17:08 |  18:03    23    17:06 (3) |  18:51 |  20:42 |  21:27    29    20:08 (1) |  21:51    12    20:05 (1)

 26 |  08:20 |  07:26 16:42 (3) |  06:25 |  06:18 |  05:30 19:39 (1) |  05:18 19:53 (1)
|  17:10 |  18:05    24    17:06 (3) |  18:52 |  20:43 |  21:29    29    20:08 (1) |  21:51    13    20:06 (1)

 27 |  08:18 |  07:24 16:41 (3) |  06:23 17:56 (4) |  06:16 |  05:29 19:39 (1) |  05:19 19:53 (1)
|  17:12 |  18:07    25    17:06 (3) |  18:54     3    17:59 (4) |  20:45 |  21:30    29    20:08 (1) |  21:51    13    20:06 (1)

 28 |  08:17 |  07:22 16:41 (3) |  06:21 17:50 (4) |  06:14 |  05:28 19:40 (1) |  05:19 19:53 (1)
|  17:13 |  18:08    25    17:06 (3) |  18:56    13    18:03 (4) |  20:47 |  21:31    27    20:07 (1) |  21:51    14    20:07 (1)

 29 |  08:16 |  |  07:18 18:48 (4) |  06:12 |  05:27 19:40 (1) |  05:19 19:53 (1)
|  17:15 |  |  19:57    17    19:05 (4) |  20:48 |  21:32    27    20:07 (1) |  21:51    14    20:07 (1)

 30 |  08:14 |  |  07:16 18:47 (4) |  06:10 |  05:26 19:40 (1) |  05:20 19:53 (1)
|  17:17 |  |  19:59    19    19:06 (4) |  20:50 |  21:34    27    20:07 (1) |  21:51    15    20:08 (1)

 31 |  08:13 |  |  07:14 18:29 (2) |  |  05:25 19:41 (1) |  
|  17:19 |  |  20:01    30    19:07 (4) |  |  21:35    26    20:07 (1) |  

Sonnenscheinstunden |    262 |    278 |    366 |    413 |    480 |    494
astr.max.mögl.Beschattung | |   176 |   235 |   929 |   583 |   491
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Projekt:

13-127-GK-02
Beschreibung:

Schattenwurfgutachten für das geplante Repowering im Windpark Grevenbroich
Lizenzierter Anwender:

T&H I ngenieure GmbH 
Bremerhavener Heerstraße 10 
DE-28717 Bremen
+ 49 (0) 421 6989 9314
info@th-ingenieure.de
Berechnet:

27.05.2015 09:31/3.0.578

SHADOW - Kalender
Berechnung: GesamtbelastungSchattenrezeptor: Y - IO 28
Voraussetzungen für Berechnung des Schattenwurfs
Referenzjahr für Kalender 2015
Die dargestellten Zeiten sind die astronomisch maximal mögliche Beschattungsdauer, berechnet unter folgenden Annahmen:
   Die Sonne scheint täglich von Sonnenauf- bis -untergang
   Die Rotorfläche steht immer senkrecht zur Sonneneinfallsrichtung 
   Die Windenergieanlage/n ist/ sind immer in Betrieb

Tabellen-Layout: Die Daten für jeden Tag sind in folgender Matrix wiedergegeben (Sommerzeit wie Bezugsjahr) :

Tag im Monat Sonnenaufgang    (SS:MM) Zeitpunkt (SS:MM) Schattenanfang (WEA mit erstem Schatten)
Sonnenuntergang (SS:MM) Minuten mit Schatten Zeitpunkt (SS:MM) Schattenende (WEA mit letztem Schatten)

| Juli | August | September | Oktober | November| Dezember
      

  1 |  05:21 19:52 (1) |  05:55 19:52 (1) |  06:43 18:11 (2) |  07:30 |  07:22 |  08:11
|  21:51    16    20:08 (1) |  21:21    22    20:14 (1) |  20:21    37    18:48 (2) |  19:14 |  17:09 |  16:30

  2 |  05:21 19:52 (1) |  05:57 19:52 (1) |  06:44 18:11 (2) |  07:32 |  07:23 |  08:13
|  21:50    17    20:09 (1) |  21:19    21    20:13 (1) |  20:19    46    18:57 (4) |  19:11 |  17:07 |  16:29

  3 |  05:22 19:52 (1) |  05:58 19:54 (1) |  06:46 18:10 (2) |  07:33 |  07:25 |  08:14
|  21:50    18    20:10 (1) |  21:18    18    20:12 (1) |  20:17    49    18:59 (4) |  19:09 |  17:06 |  16:28

  4 |  05:23 19:51 (1) |  05:59 19:55 (1) |  06:47 18:10 (2) |  07:35 |  07:27 |  08:15
|  21:50    19    20:10 (1) |  21:16    15    20:10 (1) |  20:15    51    19:01 (4) |  19:07 |  17:04 |  16:28

  5 |  05:23 19:51 (1) |  06:01 19:58 (1) |  06:49 18:10 (2) |  07:36 |  07:29 |  08:17
|  21:49    20    20:11 (1) |  21:15    10    20:08 (1) |  20:13    51    19:01 (4) |  19:05 |  17:02 |  16:27

  6 |  05:24 19:51 (1) |  06:02 |  06:51 18:10 (2) |  07:38 |  07:30 |  08:18
|  21:49    21    20:12 (1) |  21:13 |  20:10    52    19:02 (4) |  19:03 |  17:00 |  16:27

  7 |  05:25 19:51 (1) |  06:04 |  06:52 18:10 (2) |  07:40 17:26 (3) |  07:32 |  08:19
|  21:48    21    20:12 (1) |  21:11 |  20:08    52    19:02 (4) |  19:00     6    17:32 (3) |  16:59 |  16:26

  8 |  05:26 19:50 (1) |  06:05 |  06:54 18:11 (2) |  07:41 17:22 (3) |  07:34 |  08:20
|  21:48    22    20:12 (1) |  21:09 |  20:06    51    19:02 (4) |  18:58    14    17:36 (3) |  16:57 |  16:26

  9 |  05:27 19:50 (1) |  06:07 |  06:55 18:11 (2) |  07:43 17:19 (3) |  07:36 |  08:22
|  21:47    23    20:13 (1) |  21:08 |  20:04    51    19:02 (4) |  18:56    18    17:37 (3) |  16:56 |  16:26

 10 |  05:28 19:50 (1) |  06:09 |  06:57 18:12 (2) |  07:44 17:18 (3) |  07:37 |  08:23
|  21:46    23    20:13 (1) |  21:06 |  20:01    50    19:02 (4) |  18:54    20    17:38 (3) |  16:54 |  16:26

 11 |  05:29 19:50 (1) |  06:10 |  06:58 18:13 (2) |  07:46 17:17 (3) |  07:39 |  08:24
|  21:46    24    20:14 (1) |  21:04 |  19:59    48    19:01 (4) |  18:52    22    17:39 (3) |  16:52 |  16:25

 12 |  05:30 19:50 (1) |  06:12 |  07:00 18:15 (2) |  07:48 17:15 (3) |  07:41 |  08:25
|  21:45    25    20:15 (1) |  21:02 |  19:57    43    19:00 (4) |  18:49    24    17:39 (3) |  16:51 |  16:25

 13 |  05:31 19:49 (1) |  06:13 |  07:02 18:17 (2) |  07:49 17:15 (3) |  07:42 |  08:26
|  21:44    26    20:15 (1) |  21:00 |  19:55    38    18:59 (4) |  18:47    24    17:39 (3) |  16:49 |  16:25

 14 |  05:32 19:49 (1) |  06:15 |  07:03 18:37 (4) |  07:51 17:14 (3) |  07:44 |  08:27
|  21:43    26    20:15 (1) |  20:58 |  19:52    21    18:58 (4) |  18:45    25    17:39 (3) |  16:48 |  16:25

 15 |  05:33 19:49 (1) |  06:16 |  07:05 18:37 (4) |  07:53 17:14 (3) |  07:46 |  08:28
|  21:42    27    20:16 (1) |  20:56 |  19:50    19    18:56 (4) |  18:43    26    17:40 (3) |  16:47 |  16:25

 16 |  05:34 19:49 (1) |  06:18 |  07:06 18:39 (4) |  07:54 17:13 (3) |  07:48 |  08:29
|  21:41    27    20:16 (1) |  20:55 |  19:48    15    18:54 (4) |  18:41    25    17:38 (3) |  16:45 |  16:25

 17 |  05:35 19:49 (1) |  06:19 |  07:08 18:41 (4) |  07:56 17:14 (3) |  07:49 |  08:29
|  21:40    27    20:16 (1) |  20:53 |  19:46    10    18:51 (4) |  18:39    24    17:38 (3) |  16:44 |  16:25

 18 |  05:36 19:48 (1) |  06:21 |  07:09 |  07:58 17:14 (3) |  07:51 |  08:30
|  21:39    28    20:16 (1) |  20:51 |  19:43 |  18:37    24    17:38 (3) |  16:43 |  16:26

 19 |  05:37 19:49 (1) |  06:22 |  07:11 |  07:59 17:15 (3) |  07:53 |  08:31
|  21:38    29    20:18 (1) |  20:49 |  19:41 |  18:35    22    17:37 (3) |  16:41 |  16:26

 20 |  05:39 19:49 (1) |  06:24 18:28 (2) |  07:13 |  08:01 17:16 (3) |  07:54 |  08:32
|  21:37    29    20:18 (1) |  20:47    11    18:39 (2) |  19:39 |  18:33    20    17:36 (3) |  16:40 |  16:26

 21 |  05:40 19:49 (1) |  06:26 18:25 (2) |  07:14 |  08:03 17:16 (3) |  07:56 |  08:32
|  21:36    29    20:18 (1) |  20:45    17    18:42 (2) |  19:36 |  18:30    18    17:34 (3) |  16:39 |  16:27

 22 |  05:41 19:48 (1) |  06:27 18:22 (2) |  07:16 |  08:04 17:18 (3) |  07:57 |  08:33
|  21:35    29    20:17 (1) |  20:43    22    18:44 (2) |  19:34 |  18:28    14    17:32 (3) |  16:38 |  16:27

 23 |  05:43 19:48 (1) |  06:29 18:21 (2) |  07:17 |  08:06 17:21 (3) |  07:59 |  08:33
|  21:34    29    20:17 (1) |  20:40    25    18:46 (2) |  19:32 |  18:26     8    17:29 (3) |  16:37 |  16:28

 24 |  05:44 19:49 (1) |  06:30 18:18 (2) |  07:19 |  08:08 |  08:01 |  08:34
|  21:32    29    20:18 (1) |  20:38    28    18:46 (2) |  19:30 |  18:24 |  16:36 |  16:28

 25 |  05:45 19:49 (1) |  06:32 18:17 (2) |  07:20 |  07:10 |  08:02 |  08:34
|  21:31    29    20:18 (1) |  20:36    30    18:47 (2) |  19:27 |  17:22 |  16:35 |  16:29

 26 |  05:47 19:49 (1) |  06:33 18:16 (2) |  07:22 |  07:11 |  08:04 |  08:35
|  21:30    28    20:17 (1) |  20:34    31    18:47 (2) |  19:25 |  17:20 |  16:34 |  16:29

 27 |  05:48 19:49 (1) |  06:35 18:15 (2) |  07:24 |  07:13 |  08:05 |  08:35
|  21:28    28    20:17 (1) |  20:32    33    18:48 (2) |  19:23 |  17:19 |  16:33 |  16:30

 28 |  05:49 19:50 (1) |  06:37 18:13 (2) |  07:25 |  07:15 |  08:07 |  08:35
|  21:27    27    20:17 (1) |  20:30    35    18:48 (2) |  19:21 |  17:17 |  16:32 |  16:31

 29 |  05:51 19:50 (1) |  06:38 18:13 (2) |  07:27 |  07:16 |  08:08 |  08:35
|  21:26    26    20:16 (1) |  20:28    36    18:49 (2) |  19:18 |  17:15 |  16:31 |  16:32

 30 |  05:52 19:50 (1) |  06:40 18:12 (2) |  07:28 |  07:18 |  08:10 |  08:36
|  21:24    25    20:15 (1) |  20:26    36    18:48 (2) |  19:16 |  17:13 |  16:30 |  16:32

 31 |  05:54 19:51 (1) |  06:41 18:12 (2) |  |  07:20 |  |  08:36
|  21:23    24    20:15 (1) |  20:24    37    18:49 (2) |  |  17:11 |  |  16:33

Sonnenscheinstunden |    498 |    453 |    382 |    334 |    270 |    248
astr.max.mögl.Beschattung |   771 |   427 |   684 |   334 | |
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Projekt:

13-127-GK-02
Beschreibung:

Schattenwurfgutachten für das geplante Repowering im Windpark Grevenbroich
Lizenzierter Anwender:

T&H I ngenieure GmbH 
Bremerhavener Heerstraße 10 
DE-28717 Bremen
+ 49 (0) 421 6989 9314
info@th-ingenieure.de
Berechnet:
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SHADOW - Kalender
Berechnung: GesamtbelastungSchattenrezeptor: Z - IO 29
Voraussetzungen für Berechnung des Schattenwurfs
Referenzjahr für Kalender 2015
Die dargestellten Zeiten sind die astronomisch maximal mögliche Beschattungsdauer, berechnet unter folgenden Annahmen:
   Die Sonne scheint täglich von Sonnenauf- bis -untergang
   Die Rotorfläche steht immer senkrecht zur Sonneneinfallsrichtung 
   Die Windenergieanlage/n ist/ sind immer in Betrieb

Tabellen-Layout: Die Daten für jeden Tag sind in folgender Matrix wiedergegeben (Sommerzeit wie Bezugsjahr) :

Tag im Monat Sonnenaufgang    (SS:MM) Zeitpunkt (SS:MM) Schattenanfang (WEA mit erstem Schatten)
Sonnenuntergang (SS:MM) Minuten mit Schatten Zeitpunkt (SS:MM) Schattenende (WEA mit letztem Schatten)

| Januar | Februar | März | April | Mai | Juni
      

  1 |  08:36 |  08:11 15:54 (3) |  07:20 16:08 (2) |  07:12 |  06:08 |  05:24
|  16:34 |  17:20    23    16:17 (3) |  18:10    47    17:17 (4) |  20:02 |  20:51 |  21:36

  2 |  08:36 |  08:10 15:54 (3) |  07:18 16:08 (2) |  07:09 |  06:07 |  05:23
|  16:35 |  17:22    23    16:17 (3) |  18:12    51    17:19 (4) |  20:04 |  20:53 |  21:37

  3 |  08:36 |  08:08 15:55 (3) |  07:16 16:08 (2) |  07:07 |  06:05 |  05:23
|  16:37 |  17:24    23    16:18 (3) |  18:14    53    17:20 (4) |  20:06 |  20:55 |  21:38

  4 |  08:36 |  08:07 15:55 (3) |  07:14 16:08 (2) |  07:05 18:48 (1) |  06:03 |  05:22
|  16:38 |  17:26    22    16:17 (3) |  18:15    55    17:21 (4) |  20:07    14    19:02 (1) |  20:56 |  21:39

  5 |  08:35 |  08:05 15:55 (3) |  07:12 16:08 (2) |  07:03 18:46 (1) |  06:01 |  05:21
|  16:39 |  17:27    22    16:17 (3) |  18:17    56    17:21 (4) |  20:09    18    19:04 (1) |  20:58 |  21:40

  6 |  08:35 |  08:04 15:56 (3) |  07:10 16:08 (2) |  07:00 18:43 (1) |  05:59 |  05:20
|  16:40 |  17:29    21    16:17 (3) |  18:19    56    17:22 (4) |  20:11    22    19:05 (1) |  20:59 |  21:41

  7 |  08:35 |  08:02 15:57 (3) |  07:07 16:09 (2) |  06:58 18:42 (1) |  05:58 |  05:20
|  16:41 |  17:31    19    16:16 (3) |  18:21    55    17:22 (4) |  20:12    24    19:06 (1) |  21:01 |  21:42

  8 |  08:34 |  08:00 15:58 (3) |  07:05 16:10 (2) |  06:56 18:41 (1) |  05:56 |  05:19
|  16:42 |  17:33    17    16:15 (3) |  18:22    53    17:22 (4) |  20:14    26    19:07 (1) |  21:03 |  21:43

  9 |  08:34 |  07:59 15:59 (3) |  07:03 16:10 (2) |  06:54 18:40 (1) |  05:54 |  05:19
|  16:44 |  17:35    15    16:14 (3) |  18:24    51    17:21 (4) |  20:16    27    19:07 (1) |  21:04 |  21:44

 10 |  08:34 |  07:57 16:02 (3) |  07:01 16:12 (2) |  06:52 18:39 (1) |  05:52 |  05:18
|  16:45 |  17:36    10    16:12 (3) |  18:26    46    17:20 (4) |  20:17    29    19:08 (1) |  21:06 |  21:45

 11 |  08:33 |  07:55 |  06:59 16:14 (2) |  06:49 18:39 (1) |  05:51 |  05:18
|  16:46 |  17:38 |  18:27    42    17:20 (4) |  20:19    29    19:08 (1) |  21:07 |  21:45

 12 |  08:32 |  07:54 |  06:56 16:17 (2) |  06:47 18:37 (1) |  05:49 |  05:18
|  16:48 |  17:40 |  18:29    34    17:19 (4) |  20:20    30    19:07 (1) |  21:09 |  21:46

 13 |  08:32 |  07:52 |  06:54 16:22 (2) |  06:45 18:37 (1) |  05:48 |  05:17
|  16:49 |  17:42 |  18:31    18    17:16 (4) |  20:22    30    19:07 (1) |  21:10 |  21:47

 14 |  08:31 |  07:50 |  06:52 17:02 (4) |  06:43 18:37 (1) |  05:46 |  05:17
|  16:51 |  17:44 |  18:32    12    17:14 (4) |  20:24    30    19:07 (1) |  21:12 |  21:47

 15 |  08:30 |  07:48 |  06:50 17:05 (4) |  06:41 18:37 (1) |  05:45 |  05:17
|  16:52 |  17:45 |  18:34     6    17:11 (4) |  20:25    30    19:07 (1) |  21:13 |  21:48

 16 |  08:30 |  07:46 |  06:48 |  06:39 18:37 (1) |  05:43 |  05:17
|  16:54 |  17:47 |  18:36 |  20:27    29    19:06 (1) |  21:15 |  21:48

 17 |  08:29 |  07:44 |  06:45 |  06:37 18:38 (1) |  05:42 |  05:17
|  16:55 |  17:49 |  18:38 |  20:29    27    19:05 (1) |  21:16 |  21:49

 18 |  08:28 |  07:42 |  06:43 |  06:34 18:38 (1) |  05:40 |  05:17
|  16:57 |  17:51 |  18:39 |  20:30    26    19:04 (1) |  21:18 |  21:49

 19 |  08:27 |  07:40 16:24 (2) |  06:41 |  06:32 18:39 (1) |  05:39 |  05:17
|  16:58 |  17:53     4    16:28 (2) |  18:41 |  20:32    24    19:03 (1) |  21:19 |  21:50

 20 |  08:26 |  07:39 16:19 (2) |  06:39 |  06:30 18:40 (1) |  05:37 |  05:17
|  17:00 |  17:54    14    16:33 (2) |  18:43 |  20:34    22    19:02 (1) |  21:21 |  21:50

 21 |  08:25 |  07:37 16:16 (2) |  06:36 |  06:28 18:42 (1) |  05:36 |  05:17
|  17:01 |  17:56    20    16:36 (2) |  18:44 |  20:35    18    19:00 (1) |  21:22 |  21:50

 22 |  08:24 |  07:35 16:14 (2) |  06:34 |  06:26 18:43 (1) |  05:35 |  05:17
|  17:03 |  17:58    23    16:37 (2) |  18:46 |  20:37    15    18:58 (1) |  21:23 |  21:51

 23 |  08:23 16:00 (3) |  07:33 16:13 (2) |  06:32 |  06:24 18:47 (1) |  05:34 |  05:17
|  17:05     7    16:07 (3) |  18:00    26    16:39 (2) |  18:48 |  20:38     8    18:55 (1) |  21:25 |  21:51

 24 |  08:22 15:58 (3) |  07:31 16:12 (2) |  06:30 |  06:22 |  05:32 |  05:17
|  17:06    12    16:10 (3) |  18:01    28    16:40 (2) |  18:49 |  20:40 |  21:26 |  21:51

 25 |  08:21 15:56 (3) |  07:29 16:11 (2) |  06:27 |  06:20 |  05:31 |  05:18
|  17:08    15    16:11 (3) |  18:03    30    16:41 (2) |  18:51 |  20:42 |  21:27 |  21:51

 26 |  08:20 15:56 (3) |  07:26 16:10 (2) |  06:25 |  06:18 |  05:30 |  05:18
|  17:10    17    16:13 (3) |  18:05    32    16:42 (2) |  18:53 |  20:43 |  21:29 |  21:51

 27 |  08:18 15:56 (3) |  07:24 16:09 (2) |  06:23 |  06:16 |  05:29 |  05:18
|  17:12    18    16:14 (3) |  18:07    32    16:41 (2) |  18:54 |  20:45 |  21:30 |  21:51

 28 |  08:17 15:55 (3) |  07:22 16:08 (2) |  06:21 |  06:14 |  05:28 |  05:19
|  17:13    20    16:15 (3) |  18:08    39    17:13 (4) |  18:56 |  20:47 |  21:31 |  21:51

 29 |  08:16 15:55 (3) |  |  07:18 |  06:12 |  05:27 |  05:19
|  17:15    21    16:16 (3) |  |  19:57 |  20:48 |  21:32 |  21:51

 30 |  08:14 15:54 (3) |  |  07:16 |  06:10 |  05:26 |  05:20
|  17:17    22    16:16 (3) |  |  19:59 |  20:50 |  21:34 |  21:51

 31 |  08:13 15:55 (3) |  |  07:14 |  |  05:25 |  
|  17:19    22    16:17 (3) |  |  20:01 |  |  21:35 |  

Sonnenscheinstunden |    262 |    278 |    366 |    413 |    480 |    494
astr.max.mögl.Beschattung |   154 |   443 |   635 |   478 | |
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Projekt:

13-127-GK-02
Beschreibung:

Schattenwurfgutachten für das geplante Repowering im Windpark Grevenbroich
Lizenzierter Anwender:

T&H I ngenieure GmbH 
Bremerhavener Heerstraße 10 
DE-28717 Bremen
+ 49 (0) 421 6989 9314
info@th-ingenieure.de
Berechnet:
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SHADOW - Kalender
Berechnung: GesamtbelastungSchattenrezeptor: Z - IO 29
Voraussetzungen für Berechnung des Schattenwurfs
Referenzjahr für Kalender 2015
Die dargestellten Zeiten sind die astronomisch maximal mögliche Beschattungsdauer, berechnet unter folgenden Annahmen:
   Die Sonne scheint täglich von Sonnenauf- bis -untergang
   Die Rotorfläche steht immer senkrecht zur Sonneneinfallsrichtung 
   Die Windenergieanlage/n ist/ sind immer in Betrieb

Tabellen-Layout: Die Daten für jeden Tag sind in folgender Matrix wiedergegeben (Sommerzeit wie Bezugsjahr) :

Tag im Monat Sonnenaufgang    (SS:MM) Zeitpunkt (SS:MM) Schattenanfang (WEA mit erstem Schatten)
Sonnenuntergang (SS:MM) Minuten mit Schatten Zeitpunkt (SS:MM) Schattenende (WEA mit letztem Schatten)

| Juli | August | September | Oktober | November | Dezember
      

  1 |  05:21 |  05:55 |  06:43 18:37 (1) |  07:30 17:41 (4) |  07:22 |  08:11
|  21:51 |  21:21 |  20:21    30    19:07 (1) |  19:14    14    17:55 (4) |  17:09 |  16:30

  2 |  05:21 |  05:57 |  06:44 18:37 (1) |  07:32 17:00 (2) |  07:23 15:32 (3) |  08:13
|  21:50 |  21:19 |  20:19    30    19:07 (1) |  19:11    23    17:56 (4) |  17:07     8    15:40 (3) |  16:29

  3 |  05:22 |  05:58 |  06:46 18:37 (1) |  07:33 16:54 (2) |  07:25 15:29 (3) |  08:14
|  21:50 |  21:18 |  20:17    29    19:06 (1) |  19:09    35    17:57 (4) |  17:06    14    15:43 (3) |  16:28

  4 |  05:23 |  05:59 |  06:47 18:37 (1) |  07:35 16:51 (2) |  07:27 15:28 (3) |  08:15
|  21:50 |  21:16 |  20:15    29    19:06 (1) |  19:07    43    17:58 (4) |  17:04    16    15:44 (3) |  16:28

  5 |  05:23 |  06:01 |  06:49 18:37 (1) |  07:36 16:49 (2) |  07:29 15:27 (3) |  08:17
|  21:49 |  21:15 |  20:13    27    19:04 (1) |  19:05    47    17:58 (4) |  17:02    18    15:45 (3) |  16:27

  6 |  05:24 |  06:02 |  06:51 18:38 (1) |  07:38 16:47 (2) |  07:30 15:26 (3) |  08:18
|  21:49 |  21:13 |  20:10    25    19:03 (1) |  19:03    51    17:58 (4) |  17:00    20    15:46 (3) |  16:27

  7 |  05:25 |  06:04 |  06:52 18:38 (1) |  07:40 16:46 (2) |  07:32 15:26 (3) |  08:19
|  21:48 |  21:11 |  20:08    23    19:01 (1) |  19:00    53    17:58 (4) |  16:59    21    15:47 (3) |  16:26

  8 |  05:26 |  06:05 |  06:54 18:40 (1) |  07:41 16:45 (2) |  07:34 15:26 (3) |  08:20
|  21:48 |  21:09 |  20:06    20    19:00 (1) |  18:58    55    17:58 (4) |  16:57    22    15:48 (3) |  16:26

  9 |  05:27 |  06:07 |  06:55 18:41 (1) |  07:43 16:43 (2) |  07:36 15:25 (3) |  08:22
|  21:47 |  21:08 |  20:04    16    18:57 (1) |  18:56    55    17:56 (4) |  16:56    23    15:48 (3) |  16:26

 10 |  05:28 |  06:09 |  06:57 18:44 (1) |  07:44 16:43 (2) |  07:37 15:26 (3) |  08:23
|  21:46 |  21:06 |  20:01    10    18:54 (1) |  18:54    56    17:56 (4) |  16:54    23    15:49 (3) |  16:26

 11 |  05:29 |  06:10 |  06:58 |  07:46 16:42 (2) |  07:39 15:25 (3) |  08:24
|  21:46 |  21:04 |  19:59 |  18:52    55    17:55 (4) |  16:52    23    15:48 (3) |  16:25

 12 |  05:30 |  06:12 |  07:00 |  07:48 16:41 (2) |  07:41 15:25 (3) |  08:25
|  21:45 |  21:02 |  19:57 |  18:49    53    17:53 (4) |  16:51    23    15:48 (3) |  16:25

 13 |  05:31 |  06:13 |  07:02 |  07:49 16:41 (2) |  07:42 15:26 (3) |  08:26
|  21:44 |  21:00 |  19:55 |  18:47    51    17:52 (4) |  16:49    22    15:48 (3) |  16:25

 14 |  05:32 |  06:15 |  07:03 |  07:51 16:41 (2) |  07:44 15:26 (3) |  08:27
|  21:43 |  20:58 |  19:52 |  18:45    47    17:50 (4) |  16:48    22    15:48 (3) |  16:25

 15 |  05:33 |  06:16 |  07:05 |  07:53 16:41 (2) |  07:46 15:27 (3) |  08:28
|  21:42 |  20:56 |  19:50 |  18:43    40    17:47 (4) |  16:47    21    15:48 (3) |  16:25

 16 |  05:34 |  06:18 |  07:06 |  07:54 16:41 (2) |  07:48 15:28 (3) |  08:29
|  21:41 |  20:55 |  19:48 |  18:41    32    17:13 (2) |  16:45    19    15:47 (3) |  16:25

 17 |  05:35 |  06:19 |  07:08 |  07:56 16:41 (2) |  07:49 15:29 (3) |  08:29
|  21:41 |  20:53 |  19:46 |  18:39    32    17:13 (2) |  16:44    18    15:47 (3) |  16:25

 18 |  05:36 |  06:21 |  07:09 |  07:58 16:42 (2) |  07:51 15:30 (3) |  08:30
|  21:39 |  20:51 |  19:43 |  18:37    30    17:12 (2) |  16:43    15    15:45 (3) |  16:26

 19 |  05:37 |  06:22 |  07:11 |  07:59 16:43 (2) |  07:53 15:31 (3) |  08:31
|  21:38 |  20:49 |  19:41 |  18:35    28    17:11 (2) |  16:41    13    15:44 (3) |  16:26

 20 |  05:39 |  06:24 |  07:13 |  08:01 16:44 (2) |  07:54 15:33 (3) |  08:32
|  21:37 |  20:47 |  19:39 |  18:32    26    17:10 (2) |  16:40    10    15:43 (3) |  16:26

 21 |  05:40 |  06:26 18:53 (1) |  07:14 |  08:03 16:44 (2) |  07:56 15:37 (3) |  08:32
|  21:36 |  20:45     6    18:59 (1) |  19:36 |  18:30    24    17:08 (2) |  16:39     3    15:40 (3) |  16:27

 22 |  05:41 |  06:27 18:49 (1) |  07:16 |  08:05 16:46 (2) |  07:57 |  08:33
|  21:35 |  20:43    13    19:02 (1) |  19:34 |  18:28    20    17:06 (2) |  16:38 |  16:27

 23 |  05:43 |  06:29 18:47 (1) |  07:17 |  08:06 16:49 (2) |  07:59 |  08:33
|  21:34 |  20:41    17    19:04 (1) |  19:32 |  18:26    15    17:04 (2) |  16:37 |  16:28

 24 |  05:44 |  06:30 18:44 (1) |  07:19 |  08:08 16:53 (2) |  08:01 |  08:34
|  21:32 |  20:38    21    19:05 (1) |  19:30 |  18:24     6    16:59 (2) |  16:36 |  16:28

 25 |  05:45 |  06:32 18:43 (1) |  07:20 |  07:10 |  08:02 |  08:34
|  21:31 |  20:36    24    19:07 (1) |  19:27 |  17:22 |  16:35 |  16:29

 26 |  05:47 |  06:33 18:41 (1) |  07:22 |  07:11 |  08:04 |  08:35
|  21:30 |  20:34    26    19:07 (1) |  19:25 |  17:20 |  16:34 |  16:29

 27 |  05:48 |  06:35 18:41 (1) |  07:24 |  07:13 |  08:05 |  08:35
|  21:28 |  20:32    27    19:08 (1) |  19:23 |  17:19 |  16:33 |  16:30

 28 |  05:49 |  06:37 18:39 (1) |  07:25 |  07:15 |  08:07 |  08:35
|  21:27 |  20:30    29    19:08 (1) |  19:21 |  17:17 |  16:32 |  16:31

 29 |  05:51 |  06:38 18:39 (1) |  07:27 |  07:16 |  08:08 |  08:35
|  21:26 |  20:28    29    19:08 (1) |  19:18 |  17:15 |  16:31 |  16:32

 30 |  05:52 |  06:40 18:38 (1) |  07:28 17:45 (4) |  07:18 |  08:10 |  08:36
|  21:24 |  20:26    30    19:08 (1) |  19:16     7    17:52 (4) |  17:13 |  16:30 |  16:32

 31 |  05:54 |  06:41 18:38 (1) |  |  07:20 |  |  08:36
|  21:23 |  20:24    30    19:08 (1) |  |  17:11 |  |  16:33

Sonnenscheinstunden |    498 |    453 |    382 |    334 |    270 |    248
astr.max.mögl.Beschattung | |   252 |   246 |   891 |   354 |
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Projekt:

13-127-GK-02
Beschreibung:

Schattenwurfgutachten für das geplante Repowering im Windpark Grevenbroich
Lizenzierter Anwender:

T&H I ngenieure GmbH 
Bremerhavener Heerstraße 10 
DE-28717 Bremen
+ 49 (0) 421 6989 9314
info@th-ingenieure.de
Berechnet:

27.05.2015 09:31/3.0.578

SHADOW - Kalender
Berechnung: GesamtbelastungSchattenrezeptor: AA - IO 30
Voraussetzungen für Berechnung des Schattenwurfs
Referenzjahr für Kalender 2015
Die dargestellten Zeiten sind die astronomisch maximal mögliche Beschattungsdauer, berechnet unter folgenden Annahmen:
   Die Sonne scheint täglich von Sonnenauf- bis -untergang
   Die Rotorfläche steht immer senkrecht zur Sonneneinfallsrichtung 
   Die Windenergieanlage/n ist/ sind immer in Betrieb

Tabellen-Layout: Die Daten für jeden Tag sind in folgender Matrix wiedergegeben (Sommerzeit wie Bezugsjahr) :

Tag im Monat Sonnenaufgang    (SS:MM) Zeitpunkt (SS:MM) Schattenanfang (WEA mit erstem Schatten)
Sonnenuntergang (SS:MM) Minuten mit Schatten Zeitpunkt (SS:MM) Schattenende (WEA mit letztem Schatten)

| Januar | Februar | März | April | Mai | Juni
      

  1 |  08:36 |  08:12 |  07:20 09:02 (5) |  07:12 |  06:09 |  05:24
|  16:35 |  17:20 |  18:10    32    09:34 (5) |  20:03 |  20:52 |  21:36

  2 |  08:36 |  08:10 |  07:18 08:14 (4) |  07:10 08:01 (1) |  06:07 |  05:23
|  16:36 |  17:22 |  18:12    41    09:34 (5) |  20:04     9    08:10 (1) |  20:53 |  21:37

  3 |  08:36 |  08:09 |  07:16 08:11 (4) |  07:07 07:58 (1) |  06:05 |  05:23
|  16:37 |  17:24 |  18:14    46    09:33 (5) |  20:06    15    08:13 (1) |  20:55 |  21:38

  4 |  08:36 |  08:07 |  07:14 08:10 (4) |  07:05 07:57 (1) |  06:03 |  05:22
|  16:38 |  17:26 |  18:16    44    09:31 (5) |  20:07    17    08:14 (1) |  20:56 |  21:39

  5 |  08:35 |  08:05 |  07:12 08:08 (4) |  07:03 07:55 (1) |  06:01 |  05:21
|  16:39 |  17:28 |  18:17    44    09:29 (5) |  20:09    20    08:15 (1) |  20:58 |  21:40

  6 |  08:35 |  08:04 |  07:10 08:07 (4) |  07:01 07:55 (1) |  05:59 |  05:21
|  16:40 |  17:29 |  18:19    42    09:27 (5) |  20:11    21    08:16 (1) |  21:00 |  21:41

  7 |  08:35 |  08:02 |  07:08 07:51 (2) |  06:58 07:53 (1) |  05:58 |  05:20
|  16:41 |  17:31 |  18:21    46    09:24 (5) |  20:12    22    08:15 (1) |  21:01 |  21:42

  8 |  08:35 09:46 (7) |  08:01 |  07:05 07:48 (2) |  06:56 07:53 (1) |  05:56 |  05:19
|  16:42     4    09:50 (7) |  17:33 |  18:22    42    09:19 (5) |  20:14    22    08:15 (1) |  21:03 |  21:43

  9 |  08:34 09:45 (7) |  07:59 |  07:03 07:47 (2) |  06:54 07:52 (1) |  05:54 |  05:19
|  16:44     8    09:53 (7) |  17:35 |  18:24    39    08:30 (4) |  20:16    23    08:15 (1) |  21:04 |  21:44

 10 |  08:34 09:44 (7) |  07:57 |  07:01 07:45 (2) |  06:52 07:52 (1) |  05:53 |  05:19
|  16:45    10    09:54 (7) |  17:37 |  18:26    41    08:29 (4) |  20:17    23    08:15 (1) |  21:06 |  21:45

 11 |  08:33 09:43 (7) |  07:55 |  06:59 07:44 (2) |  06:50 07:52 (1) |  05:51 |  05:18
|  16:46    12    09:55 (7) |  17:38 |  18:28    42    08:29 (4) |  20:19    22    08:14 (1) |  21:07 |  21:45

 12 |  08:33 09:44 (7) |  07:54 |  06:57 07:44 (2) |  06:47 07:53 (1) |  05:49 |  05:18
|  16:48    13    09:57 (7) |  17:40 |  18:29    41    08:28 (4) |  20:21    21    08:14 (1) |  21:09 |  21:46

 13 |  08:32 09:43 (7) |  07:52 |  06:54 07:44 (2) |  06:45 07:52 (1) |  05:48 |  05:18
|  16:49    15    09:58 (7) |  17:42 |  18:31    40    08:27 (4) |  20:22    20    08:12 (1) |  21:10 |  21:47

 14 |  08:31 09:43 (7) |  07:50 09:14 (5) |  06:52 07:44 (2) |  06:43 07:53 (1) |  05:46 |  05:17
|  16:51    16    09:59 (7) |  17:44    12    09:26 (5) |  18:33    36    08:25 (4) |  20:24    17    08:10 (1) |  21:12 |  21:47

 15 |  08:31 09:43 (7) |  07:48 09:11 (5) |  06:50 07:44 (2) |  06:41 07:55 (1) |  05:45 |  05:17
|  16:52    16    09:59 (7) |  17:46    18    09:29 (5) |  18:34    31    08:23 (4) |  20:25    14    08:09 (1) |  21:13 |  21:48

 16 |  08:30 09:42 (7) |  07:46 09:09 (5) |  06:48 07:45 (2) |  06:39 07:57 (1) |  05:43 |  05:17
|  16:54    18    10:00 (7) |  17:47    22    09:31 (5) |  18:36    24    08:20 (4) |  20:27     9    08:06 (1) |  21:15 |  21:49

 17 |  08:29 09:42 (7) |  07:44 09:07 (5) |  06:45 07:47 (2) |  06:37 |  05:42 |  05:17
|  16:55    19    10:01 (7) |  17:49    25    09:32 (5) |  18:38    11    07:58 (2) |  20:29 |  21:16 |  21:49

 18 |  08:28 09:43 (7) |  07:43 09:06 (5) |  06:43 07:49 (2) |  06:35 |  05:40 |  05:17
|  16:57    18    10:01 (7) |  17:51    28    09:34 (5) |  18:39     4    07:53 (2) |  20:30 |  21:18 |  21:49

 19 |  08:27 09:43 (7) |  07:41 09:05 (5) |  06:41 |  06:33 |  05:39 |  05:17
|  16:58    19    10:02 (7) |  17:53    29    09:34 (5) |  18:41 |  20:32 |  21:19 |  21:50

 20 |  08:26 09:43 (7) |  07:39 09:04 (5) |  06:39 |  06:30 |  05:38 |  05:17
|  17:00    19    10:02 (7) |  17:54    31    09:35 (5) |  18:43 |  20:34 |  21:21 |  21:50

 21 |  08:25 09:44 (7) |  07:37 09:03 (5) |  06:36 |  06:28 |  05:36 |  05:17
|  17:02    19    10:03 (7) |  17:56    33    09:36 (5) |  18:44 |  20:35 |  21:22 |  21:50

 22 |  08:24 09:43 (7) |  07:35 09:03 (5) |  06:34 |  06:26 |  05:35 |  05:17
|  17:03    19    10:02 (7) |  17:58    33    09:36 (5) |  18:46 |  20:37 |  21:24 |  21:51

 23 |  08:23 09:44 (7) |  07:33 09:03 (5) |  06:32 |  06:24 |  05:34 |  05:17
|  17:05    19    10:03 (7) |  18:00    34    09:37 (5) |  18:48 |  20:39 |  21:25 |  21:51

 24 |  08:22 09:45 (7) |  07:31 09:02 (5) |  06:30 |  06:22 |  05:32 |  05:18
|  17:07    18    10:03 (7) |  18:02    35    09:37 (5) |  18:49 |  20:40 |  21:26 |  21:51

 25 |  08:21 09:46 (7) |  07:29 09:02 (5) |  06:27 |  06:20 |  05:31 |  05:18
|  17:08    17    10:03 (7) |  18:03    35    09:37 (5) |  18:51 |  20:42 |  21:28 |  21:51

 26 |  08:20 09:46 (7) |  07:27 09:02 (5) |  06:25 |  06:18 |  05:30 |  05:18
|  17:10    16    10:02 (7) |  18:05    35    09:37 (5) |  18:53 |  20:44 |  21:29 |  21:51

 27 |  08:18 09:47 (7) |  07:25 09:01 (5) |  06:23 |  06:16 |  05:29 |  05:19
|  17:12    15    10:02 (7) |  18:07    34    09:35 (5) |  18:54 |  20:45 |  21:30 |  21:51

 28 |  08:17 09:48 (7) |  07:22 09:02 (5) |  06:21 |  06:14 |  05:28 |  05:19
|  17:13    12    10:00 (7) |  18:09    33    09:35 (5) |  18:56 |  20:47 |  21:31 |  21:51

 29 |  08:16 09:51 (7) |  |  07:18 |  06:12 |  05:27 |  05:20
|  17:15     8    09:59 (7) |  |  19:58 |  20:48 |  21:33 |  21:51

 30 |  08:14 |  |  07:16 |  06:10 |  05:26 |  05:20
|  17:17 |  |  19:59 |  20:50 |  21:34 |  21:51

 31 |  08:13 |  |  07:14 |  |  05:25 |  
|  17:19 |  |  20:01 |  |  21:35 |  

Sonnenscheinstunden |    262 |    278 |    366 |    413 |    480 |    494
astr.max.mögl.Beschattung |   330 |   437 |   646 |   275 | |
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Projekt:

13-127-GK-02
Beschreibung:

Schattenwurfgutachten für das geplante Repowering im Windpark Grevenbroich
Lizenzierter Anwender:

T&H I ngenieure GmbH 
Bremerhavener Heerstraße 10 
DE-28717 Bremen
+ 49 (0) 421 6989 9314
info@th-ingenieure.de
Berechnet:

27.05.2015 09:31/3.0.578

SHADOW - Kalender
Berechnung: GesamtbelastungSchattenrezeptor: AA - IO 30
Voraussetzungen für Berechnung des Schattenwurfs
Referenzjahr für Kalender 2015
Die dargestellten Zeiten sind die astronomisch maximal mögliche Beschattungsdauer, berechnet unter folgenden Annahmen:
   Die Sonne scheint täglich von Sonnenauf- bis -untergang
   Die Rotorfläche steht immer senkrecht zur Sonneneinfallsrichtung 
   Die Windenergieanlage/n ist/ sind immer in Betrieb

Tabellen-Layout: Die Daten für jeden Tag sind in folgender Matrix wiedergegeben (Sommerzeit wie Bezugsjahr) :

Tag im Monat Sonnenaufgang    (SS:MM) Zeitpunkt (SS:MM) Schattenanfang (WEA mit erstem Schatten)
Sonnenuntergang (SS:MM) Minuten mit Schatten Zeitpunkt (SS:MM) Schattenende (WEA mit letztem Schatten)

| Juli | August | September | Oktober | November | Dezember
      

  1 |  05:21 |  05:55 |  06:43 07:52 (1) |  07:30 08:23 (2) |  07:22 |  08:11 09:25 (7)
|  21:51 |  21:21 |  20:21    20    08:12 (1) |  19:14    37    09:05 (4) |  17:09 |  16:30    14    09:39 (7)

  2 |  05:21 |  05:57 |  06:44 07:51 (1) |  07:32 08:23 (2) |  07:24 |  08:13 09:25 (7)
|  21:50 |  21:20 |  20:19    22    08:13 (1) |  19:12    39    09:06 (4) |  17:07 |  16:29    13    09:38 (7)

  3 |  05:22 |  05:58 |  06:46 07:50 (1) |  07:33 08:23 (2) |  07:25 |  08:14 09:27 (7)
|  21:50 |  21:18 |  20:17    23    08:13 (1) |  19:09    41    09:07 (4) |  17:06 |  16:28    11    09:38 (7)

  4 |  05:23 |  06:00 |  06:48 07:50 (1) |  07:35 08:22 (2) |  07:27 |  08:15 09:28 (7)
|  21:50 |  21:16 |  20:15    23    08:13 (1) |  19:07    41    09:06 (4) |  17:04 |  16:28     9    09:37 (7)

  5 |  05:23 |  06:01 |  06:49 07:49 (1) |  07:36 08:23 (2) |  07:29 |  08:17 09:30 (7)
|  21:49 |  21:15 |  20:13    23    08:12 (1) |  19:05    41    09:07 (4) |  17:02 |  16:27     6    09:36 (7)

  6 |  05:24 |  06:03 |  06:51 07:50 (1) |  07:38 08:23 (2) |  07:30 |  08:18
|  21:49 |  21:13 |  20:10    22    08:12 (1) |  19:03    39    09:06 (4) |  17:01 |  16:27

  7 |  05:25 |  06:04 |  06:52 07:49 (1) |  07:40 08:24 (2) |  07:32 |  08:19
|  21:48 |  21:11 |  20:08    22    08:11 (1) |  19:00    42    09:55 (5) |  16:59 |  16:27

  8 |  05:26 |  06:06 |  06:54 07:50 (1) |  07:41 08:27 (2) |  07:34 |  08:21
|  21:48 |  21:10 |  20:06    21    08:11 (1) |  18:58    46    10:00 (5) |  16:57 |  16:26

  9 |  05:27 |  06:07 |  06:55 07:50 (1) |  07:43 08:43 (4) |  07:36 |  08:22
|  21:47 |  21:08 |  20:04    19    08:09 (1) |  18:56    43    10:03 (5) |  16:56 |  16:26

 10 |  05:28 |  06:09 |  06:57 07:51 (1) |  07:45 08:42 (4) |  07:37 |  08:23
|  21:47 |  21:06 |  20:01    17    08:08 (1) |  18:54    45    10:04 (5) |  16:54 |  16:26

 11 |  05:29 |  06:10 |  06:59 07:53 (1) |  07:46 08:44 (4) |  07:39 |  08:24
|  21:46 |  21:04 |  19:59    12    08:05 (1) |  18:52    45    10:05 (5) |  16:53 |  16:25

 12 |  05:30 |  06:12 |  07:00 07:56 (1) |  07:48 08:45 (4) |  07:41 |  08:25
|  21:45 |  21:02 |  19:57     5    08:01 (1) |  18:50    46    10:07 (5) |  16:51 |  16:25

 13 |  05:31 |  06:13 |  07:02 |  07:50 08:47 (4) |  07:43 |  08:26
|  21:44 |  21:00 |  19:55 |  18:47    41    10:07 (5) |  16:50 |  16:25

 14 |  05:32 |  06:15 |  07:03 |  07:51 09:35 (5) |  07:44 09:23 (7) |  08:27
|  21:43 |  20:59 |  19:52 |  18:45    32    10:07 (5) |  16:48     7    09:30 (7) |  16:25

 15 |  05:33 |  06:16 |  07:05 |  07:53 09:35 (5) |  07:46 09:21 (7) |  08:28
|  21:43 |  20:57 |  19:50 |  18:43    33    10:08 (5) |  16:47    11    09:32 (7) |  16:25

 16 |  05:34 |  06:18 |  07:06 |  07:55 09:34 (5) |  07:48 09:21 (7) |  08:29
|  21:42 |  20:55 |  19:48 |  18:41    34    10:08 (5) |  16:45    13    09:34 (7) |  16:25

 17 |  05:35 |  06:19 |  07:08 |  07:56 09:33 (5) |  07:49 09:20 (7) |  08:30
|  21:41 |  20:53 |  19:46 |  18:39    35    10:08 (5) |  16:44    15    09:35 (7) |  16:26

 18 |  05:36 |  06:21 |  07:09 |  07:58 09:33 (5) |  07:51 09:20 (7) |  08:30
|  21:40 |  20:51 |  19:43 |  18:37    35    10:08 (5) |  16:43    16    09:36 (7) |  16:26

 19 |  05:38 |  06:23 |  07:11 |  08:00 09:33 (5) |  07:53 09:19 (7) |  08:31
|  21:39 |  20:49 |  19:41 |  18:35    35    10:08 (5) |  16:41    17    09:36 (7) |  16:26

 20 |  05:39 |  06:24 |  07:13 |  08:01 09:34 (5) |  07:54 09:19 (7) |  08:32
|  21:37 |  20:47 |  19:39 |  18:33    34    10:08 (5) |  16:40    18    09:37 (7) |  16:26

 21 |  05:40 |  06:26 |  07:14 |  08:03 09:33 (5) |  07:56 09:19 (7) |  08:32
|  21:36 |  20:45 |  19:37 |  18:31    34    10:07 (5) |  16:39    19    09:38 (7) |  16:27

 22 |  05:41 |  06:27 |  07:16 |  08:05 09:34 (5) |  07:58 09:19 (7) |  08:33
|  21:35 |  20:43 |  19:34 |  18:29    32    10:06 (5) |  16:38    19    09:38 (7) |  16:27

 23 |  05:43 |  06:29 |  07:17 |  08:06 09:34 (5) |  07:59 09:20 (7) |  08:34
|  21:34 |  20:41 |  19:32 |  18:27    32    10:06 (5) |  16:37    19    09:39 (7) |  16:28

 24 |  05:44 |  06:30 |  07:19 |  08:08 09:35 (5) |  08:01 09:19 (7) |  08:34
|  21:33 |  20:39 |  19:30 |  18:25    30    10:05 (5) |  16:36    20    09:39 (7) |  16:28

 25 |  05:45 |  06:32 |  07:21 |  07:10 08:36 (5) |  08:02 09:20 (7) |  08:34
|  21:31 |  20:36 |  19:27 |  17:23    28    09:04 (5) |  16:35    19    09:39 (7) |  16:29

 26 |  05:47 |  06:34 |  07:22 |  07:11 08:38 (5) |  08:04 09:21 (7) |  08:35
|  21:30 |  20:34 |  19:25 |  17:21    25    09:03 (5) |  16:34    18    09:39 (7) |  16:29

 27 |  05:48 |  06:35 |  07:24 08:31 (2) |  07:13 08:38 (5) |  08:05 09:21 (7) |  08:35
|  21:29 |  20:32 |  19:23     6    08:37 (2) |  17:19    23    09:01 (5) |  16:33    18    09:39 (7) |  16:30

 28 |  05:49 |  06:37 08:00 (1) |  07:25 08:27 (2) |  07:15 08:40 (5) |  08:07 09:22 (7) |  08:35
|  21:27 |  20:30     6    08:06 (1) |  19:21    12    08:39 (2) |  17:17    19    08:59 (5) |  16:32    17    09:39 (7) |  16:31

 29 |  05:51 |  06:38 07:57 (1) |  07:27 08:26 (2) |  07:17 08:43 (5) |  08:08 09:22 (7) |  08:36
|  21:26 |  20:28    12    08:09 (1) |  19:18    26    09:02 (4) |  17:15    13    08:56 (5) |  16:31    16    09:38 (7) |  16:32

 30 |  05:52 |  06:40 07:55 (1) |  07:28 08:25 (2) |  07:18 |  08:10 09:23 (7) |  08:36
|  21:24 |  20:26    15    08:10 (1) |  19:16    32    09:04 (4) |  17:13 |  16:30    16    09:39 (7) |  16:32

 31 |  05:54 |  06:41 07:54 (1) |  |  07:20 |  |  08:36
|  21:23 |  20:24    18    08:12 (1) |  |  17:11 |  |  16:33

Sonnenscheinstunden |    498 |    453 |    382 |    334 |    270 |    248
astr.max.mögl.Beschattung | |    51 |   305 |  1020 |   278 |    53
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Projekt:

13-127-GK-02
Beschreibung:

Schattenwurfgutachten für das geplante Repowering im Windpark Grevenbroich
Lizenzierter Anwender:

T&H I ngenieure GmbH 
Bremerhavener Heerstraße 10 
DE-28717 Bremen
+ 49 (0) 421 6989 9314
info@th-ingenieure.de
Berechnet:

27.05.2015 09:31/3.0.578

SHADOW - Grafischer Kalender
Berechnung: Gesamtbelastung

WEA

1: WEA 1

2: WEA 2

3: WEA 3

4: WEA 4

5: WEA 5

6: E 82 2,3MW-7

7: V 90 GS-8
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SHADOW - Kalender pro WEA
Berechnung: GesamtbelastungWEA: 1 - WEA 1
Voraussetzungen für Berechnung des Schattenwurfs
Referenzjahr für Kalender 2015
Die dargestellten Zeiten sind die astronomisch maximal mögliche Beschattungsdauer, berechnet unter folgenden Annahmen:
   Die Sonne scheint täglich von Sonnenauf- bis -untergang
   Die Rotorfläche steht immer senkrecht zur Sonneneinfallsrichtung 
   Die Windenergieanlage/n ist/ sind immer in Betrieb

Tabellen-Layout: Die Daten für jeden Tag sind in folgender Matrix wiedergegeben (Sommerzeit wie Bezugsjahr) :

Tag im Monat Sonnenaufgang    (SS:MM) Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (SS:MM) Schattenende/Minuten mit Schatten
Sonnenuntergang (SS:MM) Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (SS:MM) Schattenende/Minuten mit Schatten

| Januar | Februar | März | April | Mai | Juni
      

  1 |  08:36 09:53-10:11/18 10:58-11:31/33 |  08:11 09:16-09:36/20 10:33-10:48/15 |  07:20 08:21-08:44/23 |  07:12 08:11-08:45/34 |  06:09 07:00-07:18/18 |  05:24 19:42-20:07/25 
|  16:35 10:15-10:41/26 11:35-11:42/7 |  17:20 09:45-10:11/26 |  18:10 |  20:02 18:32-18:56/24 |  20:52 |  21:36

  2 |  08:36 09:52-10:11/19 10:58-11:31/33 |  08:10 09:16-09:37/21 10:36-10:46/10 |  07:18 08:21-08:44/23 |  07:09 08:01-08:11/10 18:32-18:56/24 |  06:07 07:01-07:17/16 |  05:23 19:42-20:07/25 
|  16:36 10:15-10:41/26 11:37-11:40/3 |  17:22 09:46-10:12/26 |  18:12 |  20:04 08:11-08:43/32 |  20:53 |  21:37

  3 |  08:36 09:53-10:12/19 10:58-11:32/34 |  08:09 09:16-09:37/21 |  07:16 08:21-08:36/15 |  07:07 07:58-08:14/16 18:33-18:55/22 |  06:05 07:02-07:17/15 |  05:23 19:42-20:06/24 
|  16:37 10:15-10:42/27 |  17:24 09:47-10:11/24 |  18:14 08:36-08:44/8 |  20:06 08:14-08:42/28 |  20:55 |  21:38

  4 |  08:36 09:53-10:13/20 10:59-11:32/33 |  08:07 09:15-09:37/22 |  07:14 08:07-08:13/6 08:38-08:43/5 |  07:05 07:57-08:15/18 18:34-19:02/28 |  06:03 07:03-07:15/12 |  05:22 19:43-20:06/23 
|  16:38 10:16-10:44/28 |  17:26 09:47-10:10/23 |  18:15 08:20-08:38/18 |  20:07 08:15-08:41/26 |  20:56 |  21:39

  5 |  08:35 09:54-10:14/20 11:00-11:33/33 |  08:05 09:16-09:38/22 |  07:12 08:03-08:16/13 08:39-08:42/3 |  07:03 07:55-08:16/21 18:35-19:04/29 |  06:01 07:04-07:13/9 |  05:21 19:43-20:06/23 
|  16:39 10:17-10:45/28 |  17:27 09:49-10:10/21 |  18:17 08:18-08:39/21 |  20:09 08:16-08:39/23 |  20:58 |  21:40

  6 |  08:35 09:53-10:14/21 10:59-11:33/34 |  08:04 09:16-09:38/22 |  07:10 08:02-08:40/38 |  07:01 07:55-08:17/22 18:36-19:05/29 |  05:59 |  05:21 19:44-20:06/22 
|  16:40 10:17-10:45/28 |  17:29 09:50-10:09/19 |  18:19 08:40-08:41/1 |  20:11 08:17-08:36/19 |  21:00 |  21:41

  7 |  08:35 09:54-10:15/21 11:00-11:34/34 |  08:02 09:16-09:38/22 |  07:07 08:00-08:40/40 |  06:58 07:53-08:16/23 18:38-19:06/28 |  05:58 |  05:20 19:45-20:05/20 
|  16:41 10:18-10:46/28 |  17:31 09:51-10:07/16 |  18:21 |  20:12 08:16-08:32/16 |  21:01 |  21:42

  8 |  08:34 09:54-10:15/21 11:00-11:34/34 |  08:00 09:16-09:38/22 |  07:05 08:00-08:40/40 |  06:56 07:53-08:16/23 18:41-19:17/36 |  05:56 |  05:19 19:46-20:06/20 
|  16:42 10:18-10:47/29 |  17:33 09:53-10:05/12 |  18:22 |  20:14 08:16-08:29/13 |  21:03 |  21:43

  9 |  08:34 09:54-10:16/22 11:01-11:35/34 |  07:59 09:17-09:38/21 |  07:03 07:59-08:41/42 |  06:54 07:52-08:16/24 18:40-19:20/40 |  05:54 19:48-19:58/10 |  05:19 19:47-20:06/19 
|  16:44 10:19-10:48/29 |  17:35 09:58-10:01/3 |  18:24 |  20:16 08:16-08:28/12 |  21:04 |  21:44

 10 |  08:34 09:54-10:17/23 11:01-11:35/34 |  07:57 09:18-09:37/19 |  07:01 07:58-08:40/42 |  06:52 07:52-08:16/24 18:39-19:21/42 |  05:53 19:45-20:00/15 |  05:18 19:47-20:05/18 
|  16:45 10:20-10:48/28 |  17:36 |  18:26 |  20:17 08:16-08:25/9 |  21:06 |  21:45

 11 |  08:33 09:54-10:17/23 11:01-11:35/34 |  07:55 09:18-09:36/18 |  06:59 07:58-08:40/42 |  06:50 07:52-08:14/22 |  05:51 19:44-20:02/18 |  05:18 19:48-20:05/17 
|  16:46 10:20-10:49/29 |  17:38 |  18:27 |  20:19 18:39-19:22/43 |  21:07 |  21:45

 12 |  08:33 09:55-10:18/23 11:02-11:36/34 |  07:54 09:19-09:35/16 |  06:57 07:58-08:40/42 |  06:47 07:53-08:14/21 |  05:49 19:42-20:03/21 |  05:18 19:48-20:05/17 
|  16:48 10:22-10:50/28 |  17:40 |  18:29 |  20:20 18:37-19:22/45 |  21:09 |  21:46

 13 |  08:32 09:55-10:18/23 11:03-11:36/33 |  07:52 09:21-09:33/12 |  06:54 07:57-08:39/42 |  06:45 07:28-07:34/6 18:37-19:22/45 |  05:48 19:42-20:04/22 |  05:17 19:48-20:04/16 
|  16:49 10:22-10:51/29 |  17:42 |  18:31 |  20:22 07:52-08:12/20 |  21:10 |  21:47

 14 |  08:31 09:55-10:19/24 11:03-11:36/33 |  07:50 09:24-09:29/5 |  06:52 07:53-08:37/44 |  06:43 07:25-07:37/12 18:37-19:23/46 |  05:46 19:40-20:04/24 |  05:17 19:49-20:04/15 
|  16:51 10:21-10:51/30 |  17:44 |  18:33 |  20:24 07:53-08:10/17 |  21:12 |  21:47

 15 |  08:31 09:55-10:19/24 11:03-11:36/33 |  07:48 |  06:50 07:51-08:37/46 |  06:41 07:23-07:38/15 18:37-19:23/46 |  05:45 19:40-20:05/25 |  05:17 19:50-20:04/14 
|  16:52 10:22-10:51/29 |  17:45 |  18:34 |  20:25 07:55-08:09/14 |  21:13 |  21:48

 16 |  08:30 09:52-10:19/27 11:04-11:36/32 |  07:46 |  06:48 07:50-08:13/23 |  06:39 07:22-07:39/17 18:37-19:23/46 |  05:43 19:39-20:05/26 |  05:17 19:50-20:04/14 
|  16:54 10:22-10:52/30 |  17:47 |  18:36 08:15-08:35/20 |  20:27 07:57-08:06/9 |  21:15 |  21:48

 17 |  08:29 09:49-10:19/30 11:05-11:37/32 |  07:44 |  06:45 07:48-08:12/24 |  06:37 07:21-07:39/18 19:06-19:23/17 |  05:42 19:39-20:06/27 |  05:17 19:51-20:04/13 
|  16:55 10:22-10:52/30 |  17:49 |  18:38 08:16-08:33/17 |  20:29 18:38-19:06/28 |  21:16 |  21:49

 18 |  08:28 09:48-10:20/32 11:05-11:37/32 |  07:42 |  06:43 07:47-08:12/25 |  06:35 07:20-07:40/20 19:05-19:22/17 |  05:40 19:39-20:07/28 |  05:17 19:51-20:04/13 
|  16:57 10:22-10:53/31 |  17:51 |  18:39 08:18-08:30/12 |  20:30 18:38-19:05/27 |  21:18 |  21:49

 19 |  08:27 09:47-10:20/33 11:06-11:37/31 |  07:41 |  06:41 07:47-08:13/26 |  06:32 07:20-07:40/20 19:04-19:21/17 |  05:39 19:39-20:07/28 |  05:17 19:52-20:04/12 
|  16:58 10:22-10:53/31 |  17:53 |  18:41 |  20:32 18:39-19:04/25 |  21:19 |  21:50

 20 |  08:26 09:47-10:20/33 11:07-11:36/29 |  07:39 |  06:39 07:47-08:13/26 |  06:30 07:20-07:40/20 19:03-19:21/18 |  05:37 19:38-20:07/29 |  05:17 19:52-20:04/12 
|  17:00 10:23-10:54/31 |  17:54 |  18:43 |  20:34 18:40-19:03/23 |  21:21 |  21:50

 21 |  08:25 09:46-10:20/34 11:08-11:36/28 |  07:37 |  06:36 07:46-08:12/26 |  06:28 07:10-07:13/3 18:42-19:01/19 |  05:36 19:38-20:07/29 |  05:17 19:52-20:04/12 
|  17:01 10:23-10:54/31 |  17:56 |  18:44 |  20:35 07:20-07:39/19 19:01-19:20/19 |  21:22 |  21:50

 22 |  08:24 09:45-10:19/34 11:08-11:35/27 |  07:35 |  06:34 07:34-07:37/3 |  06:26 07:06-07:16/10 18:43-18:58/15 |  05:35 19:38-20:07/29 |  05:17 19:53-20:05/12 
|  17:03 10:23-10:54/31 |  17:58 |  18:46 07:46-08:11/25 |  20:37 07:20-07:38/18 18:59-19:18/19 |  21:24 |  21:51

 23 |  08:23 09:45-10:18/33 11:09-11:35/26 |  07:33 08:32-08:35/3 |  06:32 07:29-07:42/13 17:44-17:51/7 |  06:24 07:04-07:18/14 18:47-18:55/8 |  05:34 19:38-20:07/29 |  05:17 19:53-20:05/12 
|  17:05 10:24-10:54/30 |  18:00 |  18:48 07:46-08:11/25 |  20:39 07:20-07:38/18 19:01-19:17/16 |  21:25 |  21:51

 24 |  08:22 09:45-10:18/33 11:11-11:34/23 |  07:31 08:28-08:39/11 |  06:30 07:27-07:44/17 17:40-17:53/13 |  06:22 07:03-07:19/16 19:03-19:14/11 |  05:32 19:39-20:08/29 |  05:18 19:53-20:05/12 
|  17:06 10:24-10:54/30 |  18:02 |  18:49 07:46-08:10/24 |  20:40 07:21-07:36/15 |  21:26 |  21:51

 25 |  08:21 09:45-10:17/32 11:13-11:34/21 |  07:29 08:26-08:41/15 |  06:27 07:24-07:44/20 17:38-17:55/17 |  06:20 07:02-07:19/17 19:07-19:10/3 |  05:31 19:39-20:08/29 |  05:18 19:53-20:05/12 
|  17:08 10:25-10:54/29 |  18:03 |  18:51 07:46-08:08/22 |  20:42 07:22-07:35/13 |  21:28 |  21:51

 26 |  08:20 09:44-10:15/31 11:14-11:31/17 |  07:27 08:25-08:43/18 |  06:25 07:23-07:45/22 17:36-17:57/21 |  06:18 07:01-07:19/18 |  05:30 19:39-20:08/29 |  05:18 19:53-20:06/13 
|  17:10 10:25-10:54/29 |  18:05 |  18:53 07:47-08:07/20 |  20:43 07:23-07:32/9 |  21:29 |  21:51

 27 |  08:18 09:45-10:13/28 11:17-11:30/13 |  07:24 08:23-08:43/20 |  06:23 07:19-07:46/27 17:35-17:57/22 |  06:16 07:00-07:19/19 |  05:29 19:39-20:08/29 |  05:19 19:53-20:06/13 
|  17:12 10:27-10:54/27 |  18:07 |  18:54 07:49-08:05/16 |  20:45 |  21:30 |  21:51

 28 |  08:17 09:21-09:30/9 10:27-10:53/26 |  07:22 08:22-08:43/21 |  06:21 07:16-07:46/30 17:34-17:57/23 |  06:14 07:01-07:20/19 |  05:28 19:40-20:07/27 |  05:19 19:53-20:07/14 
|  17:13 09:44-10:11/27 11:21-11:25/4 |  18:09 |  18:56 07:51-08:03/12 |  20:47 |  21:31 |  21:51

 29 |  08:16 09:19-09:32/13 10:28-10:52/24 |  |  07:18 08:14-08:46/32 |  06:12 07:00-07:20/20 |  05:27 19:40-20:07/27 |  05:19 19:53-20:07/14 
|  17:15 09:45-10:11/26 |  |  19:58 18:33-18:58/25 |  20:48 |  21:33 |  21:51

 30 |  08:14 09:18-09:33/15 10:29-10:51/22 |  |  07:16 08:13-08:46/33 |  06:10 07:00-07:19/19 |  05:26 19:40-20:07/27 |  05:20 19:53-20:08/15 
|  17:17 09:44-10:11/27 |  |  19:59 18:33-18:58/25 |  20:50 |  21:34 |  21:51

 31 |  08:13 09:17-09:35/18 10:31-10:50/19 |  |  07:14 08:12-08:45/33 |  |  05:25 19:41-20:07/26 |  
|  17:19 09:45-10:12/27 |  |  20:01 18:33-18:58/25 |  |  21:35 |  

Sonnenscheinstunden |  262 |  278 |  366 |  413 |  480 |  494
Anzahl Minuten mit Schatten 2564 546 1305 1726 653 491
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SHADOW - Kalender pro WEA
Berechnung: GesamtbelastungWEA: 1 - WEA 1
Voraussetzungen für Berechnung des Schattenwurfs
Referenzjahr für Kalender 2015
Die dargestellten Zeiten sind die astronomisch maximal mögliche Beschattungsdauer, berechnet unter folgenden Annahmen:
   Die Sonne scheint täglich von Sonnenauf- bis -untergang
   Die Rotorfläche steht immer senkrecht zur Sonneneinfallsrichtung 
   Die Windenergieanlage/n ist/ sind immer in Betrieb

Tabellen-Layout: Die Daten für jeden Tag sind in folgender Matrix wiedergegeben (Sommerzeit wie Bezugsjahr) :

Tag im Monat Sonnenaufgang    (SS:MM) Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (SS:MM) Schattenende/Minuten mit Schatten
Sonnenuntergang (SS:MM) Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (SS:MM) Schattenende/Minuten mit Schatten

| Juli | August | September | Oktober | November | Dezember
      

  1 |  05:21 19:52-20:08/16 |  05:55 19:52-20:14/22 |  06:43 07:52-08:12/20 |  07:30 08:33-09:17/44 |  07:22 08:48-09:05/17 |  08:11 09:37-10:00/23 10:44-11:18/34 
|  21:51 |  21:21 |  20:21 18:37-19:22/45 |  19:14 |  17:09 |  16:30 10:03-10:32/29

  2 |  05:21 19:52-20:09/17 |  05:57 19:52-20:13/21 |  06:44 07:51-08:13/22 |  07:32 08:36-09:18/42 |  07:23 08:47-09:07/20 |  08:13 09:37-09:59/22 10:44-11:18/34 
|  21:50 |  21:20 |  20:19 18:37-19:21/44 |  19:12 |  17:07 |  16:29 10:03-10:31/28

  3 |  05:22 19:52-20:10/18 |  05:58 19:54-20:12/18 |  06:46 07:50-08:13/23 18:37-19:20/43 |  07:33 08:37-09:18/41 |  07:25 08:47-09:07/20 |  08:14 09:38-10:00/22 10:45-11:19/34 
|  21:50 |  21:18 |  20:17 08:15-08:21/6 |  19:09 |  17:06 |  16:28 10:04-10:32/28

  4 |  05:23 19:51-20:10/19 |  06:00 19:55-20:10/15 |  06:48 07:50-08:14/24 18:37-19:18/41 |  07:35 08:36-09:18/42 |  07:27 08:45-09:07/22 |  08:15 09:38-10:00/22 10:45-11:19/34 
|  21:50 |  21:16 |  20:15 08:14-08:25/11 |  19:07 |  17:04 09:23-09:33/10 |  16:28 10:03-10:32/29

  5 |  05:23 19:51-20:11/20 |  06:01 19:58-20:08/10 |  06:49 07:49-08:13/24 18:37-19:15/38 |  07:36 08:36-09:18/42 |  07:29 08:45-09:08/23 |  08:17 09:38-10:00/22 10:45-11:19/34 
|  21:49 |  21:15 |  20:13 08:13-08:26/13 |  19:05 |  17:02 09:21-09:36/15 |  16:27 10:03-10:31/28

  6 |  05:24 19:51-20:12/21 |  06:03 |  06:51 07:50-08:13/23 18:36-19:03/27 |  07:38 08:35-09:16/41 |  07:30 08:45-09:08/23 |  08:18 09:39-10:01/22 10:46-11:20/34 
|  21:49 |  21:13 |  20:10 08:13-08:27/14 19:06-19:10/4 |  19:03 |  17:00 09:20-09:38/18 |  16:27 10:04-10:32/28

  7 |  05:25 19:51-20:12/21 |  06:04 |  06:52 07:49-08:12/23 18:33-19:01/28 |  07:40 08:36-09:16/40 |  07:32 08:45-09:08/23 |  08:19 09:40-10:00/20 10:46-11:20/34 
|  21:48 |  21:11 |  20:08 08:12-08:31/19 |  19:00 |  16:59 09:19-09:39/20 |  16:26 10:04-10:32/28

  8 |  05:26 19:50-20:12/22 |  06:06 |  06:54 07:50-08:12/22 18:30-19:00/30 |  07:41 08:36-09:16/40 |  07:34 08:46-09:08/22 |  08:20 09:40-10:00/20 10:46-11:20/34 
|  21:48 |  21:09 |  20:06 08:12-08:33/21 |  18:58 |  16:57 09:18-09:40/22 |  16:26 10:04-10:31/27

  9 |  05:27 19:50-20:13/23 |  06:07 07:14-07:22/8 |  06:55 07:50-08:10/20 18:28-18:57/29 |  07:43 08:38-09:15/37 |  07:36 08:46-09:08/22 |  08:22 09:41-10:01/20 10:47-11:21/34 
|  21:47 |  21:08 |  20:04 08:10-08:34/24 |  18:56 09:15-09:17/2 |  16:56 09:17-09:41/24 |  16:26 10:05-10:32/27

 10 |  05:28 19:50-20:13/23 |  06:09 07:12-07:24/12 |  06:57 07:51-08:09/18 18:27-18:54/27 |  07:45 08:38-08:50/12 09:14-09:17/3 |  07:37 08:47-09:08/21 10:08-10:15/7 |  08:23 09:42-10:01/19 10:48-11:21/33 
|  21:46 |  21:06 |  20:01 08:09-08:36/27 |  18:54 08:53-09:14/21 |  16:54 09:17-09:42/25 |  16:26 10:05-10:32/27

 11 |  05:29 19:50-20:14/24 |  06:10 07:10-07:25/15 |  06:58 07:53-08:06/13 18:26-18:49/23 |  07:46 08:42-08:47/5 09:12-09:17/5 |  07:39 08:48-09:08/20 10:05-10:19/14 |  08:24 09:43-10:01/18 10:48-11:21/33 
|  21:46 |  21:04 |  19:59 08:06-08:36/30 |  18:52 08:54-09:12/18 |  16:52 09:17-09:43/26 |  16:25 10:05-10:32/27

 12 |  05:30 19:50-20:15/25 |  06:12 07:10-07:26/16 |  07:00 07:56-08:01/5 18:25-18:49/24 |  07:48 08:55-09:10/15 |  07:41 08:48-09:06/18 10:02-10:20/18 |  08:25 09:43-10:01/18 10:49-11:22/33 
|  21:45 |  21:02 |  19:57 08:03-08:37/34 |  18:49 09:10-09:18/8 |  16:51 09:16-09:42/26 |  16:25 10:05-10:32/27 11:26-11:32/6

 13 |  05:31 19:49-20:15/26 |  06:13 07:09-07:27/18 |  07:02 08:03-08:36/33 |  07:49 08:54-09:17/23 |  07:42 08:49-09:05/16 10:01-10:22/21 |  08:26 09:44-10:01/17 10:49-11:22/33 
|  21:44 |  21:00 |  19:55 18:24-18:49/25 |  18:47 |  16:49 09:16-09:43/27 |  16:25 10:06-10:32/26 11:25-11:34/9

 14 |  05:32 19:49-20:15/26 |  06:15 07:09-07:27/18 |  07:03 08:03-08:37/34 |  07:51 08:55-09:17/22 |  07:44 08:50-09:05/15 10:00-10:24/24 |  08:27 09:45-10:02/17 10:50-11:22/32 
|  21:43 |  20:58 |  19:52 18:24-18:49/25 |  18:45 |  16:48 09:16-09:43/27 |  16:25 10:06-10:32/26 11:25-11:35/10

 15 |  05:33 19:49-20:16/27 |  06:16 07:08-07:27/19 |  07:05 08:03-08:36/33 |  07:53 08:55-09:16/21 |  07:46 08:53-09:03/10 10:00-10:25/25 |  08:28 09:45-10:02/17 10:50-11:23/33 
|  21:42 |  20:57 |  19:50 18:23-18:48/25 |  18:43 |  16:47 09:17-09:43/26 |  16:25 10:07-10:32/25 11:25-11:36/11

 16 |  05:34 19:49-20:16/27 |  06:18 07:08-07:27/19 |  07:06 08:05-08:36/31 18:24-18:48/24 |  07:54 08:56-09:16/20 |  07:48 08:56-09:01/5 10:00-10:26/26 |  08:29 09:46-10:02/16 10:51-11:23/32 
|  21:42 |  20:55 |  19:48 08:42-08:50/8 |  18:41 |  16:45 09:17-09:44/27 10:51-11:01/10 |  16:25 10:07-10:33/26 11:25-11:37/12

 17 |  05:35 19:49-20:16/27 |  06:19 07:07-07:27/20 |  07:08 08:05-08:35/30 18:23-18:46/23 |  07:56 08:56-09:14/18 |  07:49 09:18-09:48/30 10:48-11:04/16 |  08:30 09:47-10:03/16 10:52-11:24/32 
|  21:41 |  20:53 |  19:46 08:38-08:52/14 |  18:39 |  16:44 09:59-10:27/28 |  16:25 10:08-10:33/25 11:25-11:38/13

 18 |  05:36 19:48-20:16/28 |  06:21 07:07-07:26/19 |  07:09 08:08-08:34/26 18:24-18:45/21 |  07:58 08:57-09:13/16 |  07:51 09:19-09:50/31 10:47-11:07/20 |  08:30 09:47-10:02/15 10:51-11:38/47 
|  21:40 |  20:51 07:30-07:38/8 |  19:43 08:36-08:54/18 |  18:37 |  16:43 09:59-10:28/29 |  16:26 10:08-10:32/24

 19 |  05:38 19:49-20:18/29 |  06:23 07:08-07:26/18 |  07:11 08:11-08:32/21 18:24-18:43/19 |  07:59 08:59-09:11/12 |  07:53 09:18-09:51/33 10:45-11:07/22 |  08:31 09:48-10:03/15 10:52-11:24/32 
|  21:38 |  20:49 07:28-07:41/13 |  19:41 08:34-08:55/21 |  18:35 |  16:41 09:58-10:28/30 |  16:26 10:08-10:33/25 11:25-11:39/14

 20 |  05:39 19:49-20:18/29 |  06:24 07:08-07:24/16 19:09-19:19/10 |  07:13 08:12-08:31/19 18:26-18:42/16 |  08:01 09:03-09:07/4 |  07:54 09:19-09:53/34 10:45-11:09/24 |  08:32 09:49-10:04/15 10:53-11:25/32 
|  21:37 |  20:47 07:26-07:41/15 |  19:39 08:33-08:56/23 |  18:33 |  16:40 09:58-10:28/30 |  16:26 10:09-10:34/25 11:26-11:40/14

 21 |  05:40 19:49-20:18/29 |  06:26 07:09-07:24/15 18:53-18:59/6 |  07:14 08:13-08:29/16 18:27-18:39/12 |  08:03 |  07:56 09:20-09:54/34 10:44-11:10/26 |  08:32 09:49-10:03/14 10:53-11:40/47 
|  21:36 |  20:45 07:26-07:43/17 19:07-19:22/15 |  19:36 08:32-08:56/24 |  18:31 |  16:39 09:59-10:29/30 |  16:27 10:09-10:34/25

 22 |  05:41 19:48-20:17/29 |  06:27 07:10-07:21/11 18:49-19:02/13 |  07:16 08:16-08:26/10 |  08:05 |  07:58 09:22-09:55/33 10:44-11:12/28 |  08:33 09:50-10:04/14 10:54-11:41/47 
|  21:35 |  20:43 07:24-07:43/19 19:04-19:22/18 |  19:34 08:31-08:57/26 |  18:28 |  16:38 09:59-10:30/31 |  16:27 10:10-10:34/24

 23 |  05:43 19:48-20:17/29 |  06:29 07:13-07:19/6 18:47-19:05/18 |  07:17 08:31-08:57/26 |  08:06 |  07:59 09:23-09:56/33 10:43-11:12/29 |  08:33 09:50-10:04/14 10:54-11:41/47 
|  21:34 |  20:41 07:24-07:43/19 19:05-19:24/19 |  19:32 |  18:26 |  16:37 09:59-10:29/30 |  16:28 10:10-10:34/24

 24 |  05:44 19:49-20:18/29 |  06:30 07:23-07:43/20 19:06-19:24/18 |  07:19 08:30-08:56/26 |  08:08 |  08:01 09:23-09:56/33 10:43-11:13/30 |  08:34 09:51-10:05/14 10:55-11:42/47 
|  21:33 |  20:38 18:44-19:06/22 |  19:30 |  18:24 |  16:36 09:59-10:30/31 |  16:28 10:11-10:36/25

 25 |  05:45 19:49-20:18/29 |  06:32 07:23-07:43/20 19:08-19:25/17 |  07:20 08:30-08:56/26 |  07:10 |  08:02 09:25-09:57/32 10:43-11:14/31 |  08:34 09:51-10:06/15 10:55-11:27/32 
|  21:31 |  20:36 18:43-19:08/25 |  19:27 |  17:22 |  16:35 10:00-10:31/31 |  16:29 10:11-10:36/25 11:28-11:42/14

 26 |  05:47 19:49-20:17/28 |  06:33 07:23-07:42/19 19:08-19:25/17 |  07:22 08:30-08:55/25 |  07:11 |  08:04 09:27-09:58/31 10:43-11:15/32 |  08:35 09:51-10:06/15 10:55-11:27/32 
|  21:30 |  20:34 18:41-19:08/27 |  19:25 09:04-09:09/5 |  17:21 |  16:34 10:00-10:31/31 |  16:29 10:11-10:36/25 11:28-11:42/14

 27 |  05:48 19:49-20:17/28 |  06:35 07:23-07:42/19 19:09-19:25/16 |  07:24 08:30-08:55/25 |  07:13 |  08:05 09:29-09:58/29 10:43-11:15/32 |  08:35 09:51-10:06/15 10:55-11:28/33 
|  21:29 |  20:32 18:41-19:09/28 |  19:23 09:00-09:13/13 |  17:19 |  16:33 10:00-10:31/31 |  16:30 10:12-10:36/24 11:29-11:42/13

 28 |  05:49 19:50-20:17/27 |  06:37 07:23-07:41/18 18:39-19:24/45 |  07:25 08:30-08:53/23 |  07:15 |  08:07 09:35-09:58/23 10:43-11:16/33 |  08:35 09:52-10:08/16 10:57-11:29/32 
|  21:27 |  20:30 08:00-08:06/6 |  19:21 08:57-09:15/18 |  17:17 |  16:32 10:01-10:31/30 |  16:31 10:13-10:38/25 11:30-11:43/13

 29 |  05:51 19:50-20:16/26 |  06:38 07:24-07:40/16 18:39-19:25/46 |  07:27 08:31-08:54/23 |  07:17 |  08:08 09:36-09:59/23 10:43-11:16/33 |  08:36 09:52-10:08/16 10:57-11:29/32 
|  21:26 |  20:28 07:57-08:09/12 |  19:18 08:55-09:16/21 |  17:15 |  16:31 10:01-10:31/30 |  16:32 10:13-10:39/26 11:31-11:43/12

 30 |  05:52 19:50-20:15/25 |  06:40 07:25-07:38/13 18:38-19:24/46 |  07:28 08:32-09:17/45 |  07:18 08:51-09:02/11 |  08:10 09:36-09:59/23 10:43-11:17/34 |  08:36 09:53-10:09/16 10:57-11:30/33 
|  21:24 |  20:26 07:55-08:10/15 |  19:16 |  17:13 |  16:30 10:02-10:31/29 |  16:32 10:14-10:39/25 11:32-11:43/11

 31 |  05:54 19:51-20:15/24 |  06:41 07:27-07:36/9 18:38-19:23/45 |  |  07:20 08:49-09:04/15 |  |  08:36 09:53-10:10/17 10:58-11:30/32 
|  21:23 |  20:24 07:54-08:12/18 |  |  17:11 |  |  16:33 10:14-10:40/26 11:33-11:43/10

Sonnenscheinstunden |  498 |  453 |  382 |  334 |  270 |  248
Anzahl Minuten mit Schatten 771 1043 1692 620 1968 2619
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SHADOW - Kalender pro WEA
Berechnung: GesamtbelastungWEA: 2 - WEA 2
Voraussetzungen für Berechnung des Schattenwurfs
Referenzjahr für Kalender 2015
Die dargestellten Zeiten sind die astronomisch maximal mögliche Beschattungsdauer, berechnet unter folgenden Annahmen:
   Die Sonne scheint täglich von Sonnenauf- bis -untergang
   Die Rotorfläche steht immer senkrecht zur Sonneneinfallsrichtung 
   Die Windenergieanlage/n ist/ sind immer in Betrieb

Tabellen-Layout: Die Daten für jeden Tag sind in folgender Matrix wiedergegeben (Sommerzeit wie Bezugsjahr) :

Tag im Monat Sonnenaufgang    (SS:MM) Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (SS:MM) Schattenende/Minuten mit Schatten
Sonnenuntergang (SS:MM) Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (SS:MM) Schattenende/Minuten mit Schatten

| Januar | Februar | März | April | Mai | Juni
      

  1 |  08:36 09:43-10:01/18 |  08:11 |  07:20 16:08-16:43/35 |  07:12 07:54-08:10/16 |  06:09 |  05:24
|  16:35 10:13-10:31/18 |  17:20 |  18:10 16:43-16:44/1 |  20:02 18:24-18:41/17 |  20:52 |  21:36

  2 |  08:36 09:42-10:01/19 |  08:10 |  07:18 16:08-16:43/35 |  07:09 07:53-08:08/15 |  06:07 |  05:23
|  16:36 10:13-10:31/18 |  17:22 |  18:12 |  20:04 18:21-18:43/22 |  20:53 |  21:37

  3 |  08:36 09:43-10:02/19 |  08:08 |  07:16 16:08-16:42/34 |  07:07 07:54-08:07/13 |  06:05 |  05:23
|  16:37 10:13-10:31/18 |  17:24 |  18:14 16:56-17:06/10 |  20:06 18:19-18:45/26 |  20:55 |  21:38

  4 |  08:36 09:44-10:02/18 |  08:07 |  07:14 16:08-16:42/34 |  07:05 07:55-08:05/10 |  06:03 |  05:22
|  16:38 10:14-10:32/18 |  17:26 |  18:15 16:53-17:09/16 |  20:07 18:18-18:47/29 |  20:56 |  21:39

  5 |  08:35 09:44-10:03/19 |  08:05 08:53-09:01/8 |  07:12 16:08-16:41/33 |  07:03 07:59-08:01/2 |  06:01 |  05:21
|  16:39 10:16-10:32/16 |  17:27 |  18:17 16:50-17:10/20 |  20:09 18:16-18:48/32 |  20:58 |  21:40

  6 |  08:35 09:44-10:03/19 |  08:04 08:51-09:03/12 |  07:10 16:08-16:40/32 |  07:01 18:14-18:47/33 |  05:59 |  05:21
|  16:40 10:16-10:31/15 |  17:29 |  18:19 16:48-17:11/23 |  20:11 |  21:00 |  21:41

  7 |  08:35 09:45-10:04/19 |  08:02 08:50-09:04/14 |  07:07 07:51-07:58/7 16:47-17:13/26 |  06:58 18:14-18:48/34 |  05:58 |  05:20
|  16:41 10:17-10:32/15 |  17:31 |  18:21 16:09-16:40/31 |  20:12 |  21:01 |  21:42

  8 |  08:34 09:45-10:04/19 |  08:00 08:49-09:01/12 |  07:05 07:48-08:01/13 16:46-17:13/27 |  06:56 18:13-18:49/36 |  05:56 |  05:19
|  16:42 10:18-10:31/13 |  17:33 09:01-09:04/3 |  18:22 16:10-16:39/29 |  20:14 |  21:03 |  21:43

  9 |  08:34 09:28-09:33/5 10:20-10:31/11 |  07:59 08:49-09:05/16 |  07:03 07:47-08:02/15 16:45-17:13/28 |  06:54 18:12-18:49/37 |  05:54 |  05:19
|  16:44 09:46-10:05/19 |  17:35 09:05-09:06/1 |  18:24 16:10-16:37/27 |  20:16 |  21:04 |  21:44

 10 |  08:34 09:26-09:35/9 10:21-10:30/9 |  07:57 08:49-09:06/17 |  07:01 07:45-08:02/17 16:44-17:13/29 |  06:52 18:12-18:49/37 |  05:53 |  05:18
|  16:45 09:46-10:05/19 |  17:36 |  18:26 16:12-16:35/23 |  20:17 |  21:06 |  21:45

 11 |  08:33 09:25-09:36/11 10:23-10:28/5 |  07:55 08:49-09:06/17 |  06:59 07:44-08:02/18 16:44-17:14/30 |  06:50 18:12-18:49/37 |  05:51 |  05:18
|  16:46 09:46-10:05/19 |  17:38 |  18:27 16:14-16:34/20 |  20:19 |  21:07 |  21:45

 12 |  08:32 09:26-09:38/12 |  07:54 08:48-09:07/19 |  06:56 07:44-08:03/19 16:44-17:14/30 |  06:47 18:11-18:48/37 |  05:49 |  05:18
|  16:48 09:47-10:06/19 |  17:40 |  18:29 16:17-16:31/14 |  20:20 |  21:09 |  21:46

 13 |  08:32 09:25-09:38/13 |  07:52 08:37-08:40/3 |  06:54 07:44-08:03/19 16:43-17:13/30 |  06:45 18:11-18:48/37 |  05:48 |  05:17
|  16:49 09:47-10:06/19 |  17:42 08:48-09:07/19 |  18:31 16:22-16:24/2 |  20:22 |  21:10 |  21:47

 14 |  08:31 09:25-09:39/14 |  07:50 08:34-08:43/9 |  06:52 07:44-08:01/17 |  06:43 18:11-18:48/37 |  05:46 |  05:17
|  16:51 09:48-10:06/18 |  17:44 08:47-09:07/20 |  18:33 16:43-17:13/30 |  20:24 |  21:12 |  21:47

 15 |  08:30 09:25-09:40/15 |  07:48 08:32-08:45/13 16:29-16:38/9 |  06:50 07:44-08:00/16 |  06:41 18:11-18:47/36 |  05:45 |  05:17
|  16:52 09:49-10:06/17 |  17:45 08:47-09:07/20 |  18:34 16:44-17:12/28 |  20:25 |  21:13 |  21:48

 16 |  08:30 09:25-09:41/16 |  07:46 08:31-08:46/15 16:26-16:41/15 |  06:48 07:45-07:59/14 |  06:39 18:12-18:47/35 |  05:43 |  05:17
|  16:54 09:49-10:06/17 |  17:47 08:47-09:07/20 |  18:36 16:45-17:11/26 |  20:27 |  21:15 |  21:48

 17 |  08:29 09:25-09:41/16 |  07:44 08:30-08:46/16 16:24-16:43/19 |  06:45 07:47-07:58/11 |  06:37 18:12-18:46/34 |  05:42 |  05:17
|  16:55 09:50-10:06/16 |  17:49 08:48-09:07/19 |  18:38 16:45-17:10/25 |  20:29 |  21:16 |  21:49

 18 |  08:28 09:25-09:42/17 |  07:42 08:30-08:47/17 16:23-16:44/21 |  06:43 07:49-07:53/4 |  06:35 18:13-18:45/32 |  05:40 |  05:17
|  16:57 09:51-10:05/14 |  17:51 08:48-09:06/18 |  18:39 16:46-17:08/22 |  20:30 |  21:18 |  21:49

 19 |  08:27 09:25-09:42/17 |  07:41 08:30-08:47/17 16:22-16:29/7 |  06:41 07:17-07:25/8 |  06:32 18:13-18:44/31 |  05:39 |  05:17
|  16:58 09:53-10:05/12 |  17:53 08:49-09:05/16 16:29-16:45/16 |  18:41 16:48-17:07/19 |  20:32 |  21:19 |  21:50

 20 |  08:26 09:25-09:43/18 |  07:39 08:30-08:46/16 16:19-16:34/15 |  06:39 07:15-07:27/12 |  06:30 18:14-18:43/29 |  05:37 |  05:17
|  17:00 09:54-10:04/10 |  17:54 08:50-09:04/14 16:34-16:46/12 |  18:43 16:50-17:05/15 |  20:34 |  21:21 |  21:50

 21 |  08:25 09:26-09:43/17 |  07:37 08:30-08:46/16 16:16-16:37/21 |  06:36 07:13-07:27/14 |  06:28 18:16-18:41/25 |  05:36 |  05:17
|  17:01 09:57-10:02/5 |  17:56 08:52-09:02/10 16:37-16:46/9 |  18:44 16:53-17:00/7 |  20:35 |  21:22 |  21:50

 22 |  08:24 09:26-09:43/17 |  07:35 08:31-08:45/14 16:38-16:47/9 |  06:34 07:12-07:28/16 |  06:26 18:17-18:40/23 |  05:35 |  05:17
|  17:03 |  17:58 16:14-16:38/24 |  18:46 |  20:37 |  21:23 |  21:51

 23 |  08:23 09:26-09:43/17 |  07:33 08:33-08:44/11 16:40-16:47/7 |  06:32 07:12-07:28/16 |  06:24 18:19-18:38/19 |  05:34 |  05:17
|  17:05 |  18:00 16:13-16:40/27 |  18:48 |  20:39 |  21:25 |  21:51

 24 |  08:22 09:27-09:43/16 |  07:31 08:35-08:41/6 16:41-16:47/6 |  06:30 07:12-07:28/16 |  06:22 18:22-18:35/13 |  05:32 |  05:18
|  17:06 |  18:01 16:12-16:41/29 |  18:49 |  20:40 |  21:26 |  21:51

 25 |  08:21 09:29-09:43/14 |  07:29 16:11-16:42/31 |  06:27 07:11-07:27/16 |  06:20 |  05:31 |  05:18
|  17:08 |  18:03 16:42-16:47/5 |  18:51 |  20:42 |  21:27 |  21:51

 26 |  08:20 09:29-09:42/13 |  07:27 16:10-16:43/33 |  06:25 06:59-07:07/8 |  06:18 |  05:30 |  05:18
|  17:10 |  18:05 16:43-16:46/3 |  18:53 07:11-07:26/15 |  20:43 |  21:29 |  21:51

 27 |  08:18 09:31-09:41/10 |  07:24 16:09-16:42/33 |  06:23 06:57-07:09/12 |  06:16 |  05:29 |  05:19
|  17:12 |  18:07 16:42-16:45/3 |  18:54 07:12-07:25/13 |  20:45 |  21:30 |  21:51

 28 |  08:17 09:33-09:38/5 |  07:22 16:08-16:43/35 |  06:21 06:56-07:10/14 |  06:14 |  05:28 |  05:19
|  17:13 |  18:09 16:43-16:45/2 |  18:56 07:14-07:23/9 |  20:47 |  21:31 |  21:51

 29 |  08:16 |  |  07:18 07:54-08:10/16 |  06:12 |  05:27 |  05:19
|  17:15 |  |  19:57 08:17-08:18/1 |  20:48 |  21:33 |  21:51

 30 |  08:14 |  |  07:16 07:54-08:10/16 |  06:10 |  05:26 |  05:20
|  17:17 |  |  19:59 |  20:50 |  21:34 |  21:51

 31 |  08:13 |  |  07:14 07:53-08:10/17 |  |  05:25 |  
|  17:19 |  |  20:01 18:29-18:38/9 |  |  21:35 |  

Sonnenscheinstunden |  262 |  278 |  366 |  413 |  480 |  494
Anzahl Minuten mit Schatten 782 819 1189 784 0 0
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13-127-GK-02
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Schattenwurfgutachten für das geplante Repowering im Windpark Grevenbroich
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SHADOW - Kalender pro WEA
Berechnung: GesamtbelastungWEA: 2 - WEA 2
Voraussetzungen für Berechnung des Schattenwurfs
Referenzjahr für Kalender 2015
Die dargestellten Zeiten sind die astronomisch maximal mögliche Beschattungsdauer, berechnet unter folgenden Annahmen:
   Die Sonne scheint täglich von Sonnenauf- bis -untergang
   Die Rotorfläche steht immer senkrecht zur Sonneneinfallsrichtung 
   Die Windenergieanlage/n ist/ sind immer in Betrieb

Tabellen-Layout: Die Daten für jeden Tag sind in folgender Matrix wiedergegeben (Sommerzeit wie Bezugsjahr) :

Tag im Monat Sonnenaufgang    (SS:MM) Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (SS:MM) Schattenende/Minuten mit Schatten
Sonnenuntergang (SS:MM) Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (SS:MM) Schattenende/Minuten mit Schatten

| Juli | August | September | Oktober | November | Dezember
      

  1 |  05:21 |  05:55 |  06:43 18:11-18:48/37 |  07:30 08:23-08:41/18 |  07:22 08:18-08:36/18 |  08:11 09:07-09:20/13 
|  21:51 |  21:21 |  20:21 |  19:14 17:23-17:52/29 |  17:09 |  16:30 09:29-09:48/19

  2 |  05:21 |  05:57 |  06:44 18:11-18:48/37 |  07:32 08:23-08:41/18 17:23-17:53/30 |  07:23 08:18-08:36/18 |  08:13 09:08-09:19/11 10:07-10:09/2 
|  21:50 |  21:19 |  20:19 |  19:12 17:00-17:06/6 |  17:07 |  16:29 09:29-09:48/19

  3 |  05:22 |  05:58 |  06:46 18:10-18:47/37 |  07:33 08:23-08:41/18 17:22-17:52/30 |  07:25 08:19-08:34/15 |  08:14 09:09-09:19/10 10:05-10:13/8 
|  21:50 |  21:18 |  20:17 |  19:09 16:54-17:09/15 |  17:06 08:34-08:36/2 |  16:28 09:29-09:49/20

  4 |  05:23 |  06:00 |  06:48 18:10-18:47/37 |  07:35 08:22-08:40/18 17:22-17:52/30 |  07:27 08:18-08:32/14 |  08:15 09:10-09:18/8 10:04-10:14/10 
|  21:50 |  21:16 |  20:15 |  19:07 16:51-17:12/21 |  17:04 08:32-08:34/2 |  16:28 09:29-09:49/20

  5 |  05:23 |  06:01 |  06:49 18:10-18:46/36 |  07:36 08:23-08:40/17 17:22-17:51/29 |  07:29 08:19-08:34/15 |  08:17 09:12-09:16/4 10:03-10:15/12 
|  21:49 |  21:15 |  20:13 |  19:05 16:49-17:13/24 |  17:02 |  16:27 09:29-09:49/20

  6 |  05:24 |  06:03 |  06:51 18:10-18:45/35 |  07:38 08:23-08:38/15 17:22-17:50/28 |  07:30 08:20-08:33/13 |  08:18 09:30-09:50/20 
|  21:49 |  21:13 |  20:10 |  19:03 16:47-17:14/27 |  17:00 |  16:27 10:03-10:17/14

  7 |  05:25 |  06:04 |  06:52 18:10-18:44/34 |  07:40 08:24-08:36/12 17:22-17:49/27 |  07:32 08:22-08:31/9 |  08:19 09:30-09:50/20 
|  21:48 |  21:11 |  20:08 |  19:00 16:46-17:15/29 |  16:59 |  16:26 10:03-10:18/15

  8 |  05:26 |  06:06 |  06:54 18:11-18:43/32 |  07:41 08:27-08:34/7 17:23-17:48/25 |  07:34 08:26-08:28/2 |  08:20 09:31-09:50/19 
|  21:48 |  21:09 |  20:06 |  18:58 16:45-17:16/31 |  16:57 |  16:26 10:02-10:18/16

  9 |  05:27 |  06:07 |  06:55 07:51-07:58/7 |  07:43 16:43-17:15/32 |  07:36 |  08:22 09:32-09:51/19 
|  21:47 |  21:08 |  20:04 18:11-18:41/30 |  18:56 17:23-17:46/23 |  16:56 |  16:26 10:03-10:20/17

 10 |  05:28 |  06:09 |  06:57 07:49-08:00/11 |  07:45 16:43-17:16/33 |  07:37 |  08:23 09:32-09:51/19 
|  21:46 |  21:06 |  20:01 18:12-18:40/28 |  18:54 17:25-17:45/20 |  16:54 |  16:26 10:03-10:21/18

 11 |  05:29 |  06:10 |  06:58 07:47-08:01/14 |  07:46 16:42-17:16/34 |  07:39 |  08:24 09:33-09:51/18 
|  21:46 |  21:04 |  19:59 18:13-18:37/24 |  18:52 17:27-17:43/16 |  16:52 |  16:25 10:03-10:21/18

 12 |  05:30 |  06:12 |  07:00 07:46-08:02/16 |  07:48 16:41-17:15/34 |  07:41 |  08:25 09:33-09:52/19 
|  21:45 |  21:02 |  19:57 18:15-18:35/20 |  18:49 17:29-17:39/10 |  16:51 |  16:25 10:03-10:22/19

 13 |  05:31 |  06:13 |  07:02 07:45-08:01/16 |  07:49 16:41-17:16/35 |  07:42 |  08:26 09:34-09:52/18 
|  21:44 |  21:00 |  19:55 18:17-18:32/15 |  18:47 |  16:49 |  16:25 10:03-10:22/19

 14 |  05:32 |  06:15 |  07:03 07:45-08:01/16 |  07:51 16:41-17:16/35 |  07:44 |  08:27 09:34-09:52/18 
|  21:43 |  20:58 |  19:52 |  18:45 17:16-17:17/1 |  16:48 |  16:25 10:04-10:23/19

 15 |  05:33 |  06:16 |  07:05 07:44-08:00/16 |  07:53 16:41-17:16/35 |  07:46 09:07-09:09/2 |  08:28 09:35-09:53/18 
|  21:42 |  20:57 |  19:50 |  18:43 17:16-17:18/2 |  16:47 |  16:25 10:04-10:24/20

 16 |  05:34 |  06:18 |  07:06 07:44-08:00/16 |  07:54 16:41-17:14/33 |  07:48 09:04-09:13/9 |  08:29 09:36-09:53/17 
|  21:41 |  20:55 |  19:48 08:05-08:11/6 |  18:41 17:14-17:17/3 |  16:45 |  16:25 10:05-10:24/19

 17 |  05:35 |  06:19 |  07:08 07:44-07:58/14 |  07:56 16:41-17:14/33 |  07:49 09:03-09:15/12 |  08:29 09:36-09:54/18 10:42-10:46/4 
|  21:41 |  20:53 |  19:46 08:01-08:13/12 |  18:39 17:14-17:18/4 |  16:44 |  16:25 10:05-10:25/20

 18 |  05:36 |  06:21 |  07:09 07:46-07:57/11 |  07:58 16:42-17:13/31 |  07:51 09:03-09:16/13 |  08:30 09:36-09:53/17 10:41-10:46/5 
|  21:39 |  20:51 |  19:43 08:00-08:14/14 |  18:37 17:13-17:18/5 |  16:43 |  16:26 10:05-10:25/20

 19 |  05:38 |  06:23 |  07:11 07:48-07:53/5 |  07:59 09:06-09:12/6 17:12-17:18/6 |  07:53 09:01-09:16/15 |  08:31 09:37-09:54/17 10:41-10:48/7 
|  21:38 |  20:49 |  19:41 07:58-08:14/16 |  18:35 16:43-17:12/29 |  16:41 |  16:26 10:05-10:26/21

 20 |  05:39 |  06:24 18:28-18:39/11 |  07:13 07:58-08:14/16 |  08:01 09:04-09:15/11 17:11-17:18/7 |  07:54 09:01-09:17/16 |  08:32 09:38-09:55/17 10:42-10:49/7 
|  21:37 |  20:47 |  19:39 |  18:33 16:44-17:11/27 |  16:40 |  16:26 10:06-10:27/21

 21 |  05:40 |  06:26 18:25-18:42/17 |  07:14 07:57-08:14/17 |  08:03 09:02-09:15/13 17:09-17:17/8 |  07:56 09:01-09:18/17 |  08:32 09:38-09:54/16 10:41-10:49/8 
|  21:36 |  20:45 |  19:36 |  18:30 16:44-17:09/25 |  16:39 |  16:27 10:06-10:26/20

 22 |  05:41 |  06:27 18:22-18:44/22 |  07:16 07:57-08:14/17 |  08:05 09:01-09:16/15 16:46-17:07/21 |  07:58 09:02-09:19/17 |  08:33 09:39-09:55/16 10:42-10:50/8 
|  21:35 |  20:43 |  19:34 |  18:28 09:23-09:31/8 17:07-17:17/10 |  16:38 |  16:27 10:07-10:27/20

 23 |  05:43 |  06:29 18:21-18:46/25 |  07:17 07:58-08:13/15 |  08:06 09:00-09:17/17 16:49-17:05/16 |  07:59 09:02-09:19/17 |  08:33 09:39-09:55/16 10:42-10:50/8 
|  21:34 |  20:41 |  19:32 |  18:26 09:21-09:34/13 17:05-17:16/11 |  16:37 09:32-09:39/7 |  16:28 10:07-10:27/20

 24 |  05:44 |  06:30 18:18-18:46/28 |  07:19 07:58-08:12/14 |  08:08 09:00-09:17/17 16:52-17:00/8 |  08:01 09:02-09:19/17 |  08:34 09:40-09:56/16 10:43-10:51/8 
|  21:33 |  20:38 |  19:30 17:36-17:46/10 |  18:24 09:19-09:35/16 17:00-17:15/15 |  16:36 09:30-09:41/11 |  16:28 10:08-10:28/20

 25 |  05:45 |  06:32 18:17-18:47/30 |  07:20 07:59-08:10/11 |  07:10 08:00-08:17/17 15:53-16:15/22 |  08:02 09:02-09:20/18 |  08:34 09:40-09:57/17 10:44-10:51/7 
|  21:31 |  20:36 |  19:27 17:33-17:49/16 |  17:22 08:19-08:36/17 |  16:35 09:29-09:42/13 |  16:29 10:08-10:29/21

 26 |  05:47 |  06:33 18:16-18:47/31 |  07:22 08:01-08:07/6 |  07:11 08:01-08:17/16 15:53-16:12/19 |  08:04 09:03-09:20/17 |  08:35 09:40-09:57/17 10:44-10:51/7 
|  21:30 |  20:34 |  19:25 17:30-17:50/20 |  17:21 08:18-08:37/19 |  16:34 09:29-09:44/15 |  16:29 10:09-10:29/20

 27 |  05:48 |  06:35 18:15-18:48/33 |  07:24 08:31-08:37/6 |  07:13 08:00-08:15/15 15:55-16:11/16 |  08:05 09:03-09:19/16 |  08:35 09:40-09:57/17 10:45-10:50/5 
|  21:28 |  20:32 |  19:23 17:28-17:51/23 |  17:19 08:17-08:36/19 |  16:33 09:28-09:44/16 |  16:30 10:09-10:29/20

 28 |  05:49 |  06:37 18:13-18:48/35 |  07:25 08:27-08:39/12 |  07:15 08:01-08:14/13 15:58-16:08/10 |  08:07 09:04-09:20/16 |  08:35 09:41-09:59/18 10:47-10:51/4 
|  21:27 |  20:30 |  19:21 17:26-17:51/25 |  17:17 08:17-08:37/20 |  16:32 09:28-09:45/17 |  16:31 10:10-10:30/20

 29 |  05:51 |  06:38 18:13-18:49/36 |  07:27 08:26-08:40/14 |  07:17 08:03-08:13/10 |  08:08 09:05-09:20/15 |  08:35 09:42-09:59/17 
|  21:26 |  20:28 |  19:18 17:25-17:52/27 |  17:15 08:17-08:37/20 |  16:31 09:29-09:47/18 |  16:32 10:11-10:30/19

 30 |  05:52 |  06:40 18:12-18:48/36 |  07:28 08:25-08:41/16 |  07:18 08:05-08:11/6 |  08:10 09:06-09:19/13 |  08:36 09:42-10:00/18 
|  21:24 |  20:26 |  19:16 17:24-17:53/29 |  17:13 08:17-08:37/20 |  16:30 09:28-09:47/19 |  16:32 10:11-10:31/20

 31 |  05:54 |  06:41 18:12-18:49/37 |  |  07:20 08:18-08:36/18 |  |  08:36 09:42-10:00/18 
|  21:23 |  20:24 |  |  17:11 |  |  16:33 10:12-10:31/19

Sonnenscheinstunden |  498 |  453 |  382 |  334 |  270 |  248
Anzahl Minuten mit Schatten 0 341 886 1499 454 1209
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SHADOW - Kalender pro WEA
Berechnung: GesamtbelastungWEA: 3 - WEA 3
Voraussetzungen für Berechnung des Schattenwurfs
Referenzjahr für Kalender 2015
Die dargestellten Zeiten sind die astronomisch maximal mögliche Beschattungsdauer, berechnet unter folgenden Annahmen:
   Die Sonne scheint täglich von Sonnenauf- bis -untergang
   Die Rotorfläche steht immer senkrecht zur Sonneneinfallsrichtung 
   Die Windenergieanlage/n ist/ sind immer in Betrieb

Tabellen-Layout: Die Daten für jeden Tag sind in folgender Matrix wiedergegeben (Sommerzeit wie Bezugsjahr) :

Tag im Monat Sonnenaufgang    (SS:MM) Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (SS:MM) Schattenende/Minuten mit Schatten
Sonnenuntergang (SS:MM) Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (SS:MM) Schattenende/Minuten mit Schatten

| Januar | Februar | März | April | Mai | Juni
      

  1 |  08:36 09:37-09:54/17 |  08:11 15:54-16:18/24 |  07:20 07:57-08:09/12 16:41-17:06/25 |  07:12 |  06:09 |  05:24 19:35-20:09/34 
|  16:35 |  17:20 16:18-16:24/6 |  18:10 08:12-08:28/16 |  20:02 |  20:52 |  21:36

  2 |  08:36 09:37-09:54/17 |  08:10 15:54-16:18/24 |  07:18 07:55-08:10/15 16:42-17:06/24 |  07:09 |  06:07 |  05:23 19:35-20:09/34 
|  16:36 |  17:22 16:18-16:23/5 |  18:12 08:13-08:27/14 |  20:04 |  20:53 |  21:37

  3 |  08:36 09:37-09:55/18 |  08:08 15:55-16:19/24 |  07:16 07:54-08:11/17 16:42-17:06/24 |  07:07 |  06:05 |  05:23 19:36-20:09/33 
|  16:37 |  17:24 16:19-16:24/5 |  18:14 08:15-08:25/10 |  20:06 |  20:55 |  21:38

  4 |  08:36 09:38-09:55/17 |  08:07 15:55-16:18/23 16:32-16:33/1 |  07:14 07:54-08:12/18 16:43-17:05/22 |  07:05 |  06:03 |  05:22 19:36-20:09/33 
|  16:38 |  17:26 16:18-16:23/5 |  18:15 08:19-08:21/2 |  20:07 |  20:56 |  21:39

  5 |  08:35 09:39-09:56/17 |  08:05 15:55-16:18/23 16:28-16:38/10 |  07:12 07:52-08:11/19 |  07:03 18:59-19:09/10 |  06:01 |  05:21 19:35-20:09/34 
|  16:39 |  17:27 16:18-16:22/4 |  18:17 16:43-17:03/20 |  20:09 |  20:58 |  21:40

  6 |  08:35 09:39-09:56/17 |  08:04 15:56-16:18/22 16:27-16:40/13 |  07:10 07:52-08:11/19 |  07:01 18:54-19:11/17 |  05:59 |  05:21 19:36-20:09/33 
|  16:40 |  17:29 16:18-16:22/4 |  18:19 16:44-17:02/18 |  20:11 |  21:00 |  21:41

  7 |  08:35 09:40-09:57/17 |  08:02 15:57-16:17/20 16:25-16:41/16 |  07:07 07:52-08:11/19 |  06:58 18:52-19:13/21 |  05:58 |  05:20 19:36-20:09/33 
|  16:41 |  17:31 16:17-16:21/4 |  18:21 16:46-17:00/14 |  20:12 |  21:01 |  21:42

  8 |  08:34 09:40-09:57/17 |  08:00 15:58-16:16/18 16:24-16:42/18 |  07:05 07:53-08:10/17 |  06:56 18:51-19:14/23 |  05:56 |  05:19 19:37-20:09/32 
|  16:42 |  17:33 16:16-16:19/3 |  18:22 16:50-16:56/6 |  20:14 |  21:03 |  21:43

  9 |  08:34 09:41-09:57/16 |  07:59 15:59-16:14/15 |  07:03 07:54-08:09/15 |  06:54 18:50-19:15/25 |  05:54 19:48-19:53/5 |  05:19 19:38-20:10/32 
|  16:44 |  17:35 16:23-16:43/20 |  18:24 |  20:16 |  21:04 |  21:44

 10 |  08:34 09:41-09:57/16 |  07:57 16:02-16:12/10 |  07:01 07:54-08:07/13 |  06:52 18:49-19:16/27 |  05:53 19:43-19:57/14 |  05:19 19:37-20:09/32 
|  16:45 |  17:36 16:24-16:44/20 |  18:26 |  20:17 |  21:06 |  21:45

 11 |  08:33 09:42-09:57/15 |  07:55 16:23-16:44/21 |  06:59 07:56-08:05/9 |  06:50 18:48-19:16/28 |  05:51 19:41-19:59/18 |  05:18 19:38-20:09/31 
|  16:46 |  17:38 |  18:27 |  20:19 |  21:07 |  21:45

 12 |  08:32 09:43-09:58/15 |  07:54 16:23-16:44/21 |  06:57 |  06:47 18:46-19:16/30 |  05:49 19:39-20:00/21 |  05:18 19:39-20:10/31 
|  16:48 |  17:40 |  18:29 |  20:20 |  21:09 |  21:46

 13 |  08:32 09:44-09:57/13 |  07:52 16:23-16:44/21 |  06:54 |  06:45 18:46-19:16/30 |  05:48 19:39-20:02/23 |  05:17 19:38-20:09/31 
|  16:49 |  17:42 |  18:31 |  20:22 |  21:10 |  21:47

 14 |  08:31 09:45-09:57/12 |  07:50 16:23-16:44/21 |  06:52 |  06:43 18:46-19:16/30 |  05:46 19:37-20:03/26 |  05:17 19:39-20:09/30 
|  16:51 |  17:44 |  18:33 |  20:24 |  21:12 |  21:47

 15 |  08:30 09:46-09:56/10 |  07:48 16:24-16:43/19 |  06:50 |  06:41 18:46-19:16/30 |  05:45 19:36-20:04/28 |  05:17 19:39-20:09/30 
|  16:52 |  17:45 |  18:34 |  20:25 |  21:13 |  21:48

 16 |  08:30 09:47-09:55/8 |  07:46 16:25-16:43/18 |  06:48 |  06:39 18:46-19:15/29 |  05:43 19:35-20:04/29 |  05:17 19:40-20:09/29 
|  16:54 |  17:47 |  18:36 |  20:27 |  21:15 |  21:48

 17 |  08:29 09:50-09:52/2 |  07:44 16:26-16:42/16 |  06:45 |  06:37 18:46-19:15/29 |  05:42 19:35-20:05/30 |  05:17 19:40-20:10/30 
|  16:55 |  17:49 |  18:38 |  20:29 |  21:16 |  21:49

 18 |  08:28 |  07:42 16:27-16:40/13 |  06:43 |  06:35 18:46-19:14/28 |  05:40 19:35-20:06/31 |  05:17 19:40-20:10/30 
|  16:57 |  17:51 |  18:39 |  20:30 |  21:18 |  21:49

 19 |  08:27 |  07:41 16:29-16:38/9 |  06:41 |  06:32 18:47-19:13/26 |  05:39 19:34-20:07/33 |  05:17 19:41-20:10/29 
|  16:58 |  17:53 |  18:41 |  20:32 |  21:19 |  21:50

 20 |  08:26 |  07:39 08:19-08:24/5 |  06:39 |  06:30 18:47-19:12/25 |  05:37 19:33-20:06/33 |  05:17 19:41-20:10/29 
|  17:00 |  17:54 16:51-16:58/7 |  18:43 |  20:34 |  21:21 |  21:50

 21 |  08:25 |  07:37 08:16-08:27/11 |  06:36 |  06:28 18:48-19:11/23 |  05:36 19:33-20:07/34 |  05:17 19:41-20:10/29 
|  17:02 |  17:56 16:48-17:01/13 |  18:44 |  20:35 |  21:22 |  21:50

 22 |  08:24 |  07:35 08:14-08:28/14 |  06:34 |  06:26 18:49-19:10/21 |  05:35 19:33-20:07/34 |  05:17 19:42-20:11/29 
|  17:03 |  17:58 16:46-17:03/17 |  18:46 |  20:37 |  21:23 |  21:51

 23 |  08:23 16:00-16:07/7 |  07:33 08:13-08:29/16 |  06:32 |  06:24 18:51-19:08/17 |  05:34 19:33-20:08/35 |  05:17 19:42-20:11/29 
|  17:05 16:10-16:14/4 |  18:00 16:45-17:05/20 |  18:48 |  20:39 |  21:25 |  21:51

 24 |  08:22 15:58-16:11/13 |  07:31 08:12-08:30/18 |  06:30 |  06:22 18:53-19:05/12 |  05:32 19:33-20:08/35 |  05:18 19:42-20:11/29 
|  17:06 16:11-16:17/6 |  18:02 16:44-17:06/22 |  18:49 |  20:40 |  21:26 |  21:51

 25 |  08:21 15:56-16:12/16 |  07:29 08:12-08:30/18 |  06:27 |  06:20 |  05:31 19:33-20:08/35 |  05:18 19:43-20:12/29 
|  17:08 16:12-16:18/6 |  18:03 16:43-17:06/23 |  18:51 |  20:42 |  21:27 |  21:51

 26 |  08:20 15:56-16:14/18 |  07:27 08:12-08:30/18 |  06:25 |  06:18 |  05:30 19:33-20:08/35 |  05:18 19:42-20:12/30 
|  17:10 16:14-16:20/6 |  18:05 16:42-17:06/24 |  18:53 |  20:43 |  21:29 |  21:51

 27 |  08:18 15:56-16:15/19 |  07:24 08:11-08:29/18 |  06:23 |  06:16 |  05:29 19:33-20:08/35 |  05:19 19:42-20:12/30 
|  17:12 16:15-16:21/6 |  18:07 16:41-17:06/25 |  18:54 |  20:45 |  21:30 |  21:51

 28 |  08:17 15:55-16:16/21 |  07:22 07:59-08:06/7 16:41-17:06/25 |  06:21 |  06:14 |  05:28 19:33-20:08/35 |  05:19 19:43-20:12/29 
|  17:13 16:16-16:22/6 |  18:09 08:11-08:29/18 |  18:56 |  20:47 |  21:31 |  21:51

 29 |  08:16 15:55-16:17/22 |  |  07:18 |  06:12 |  05:27 19:34-20:08/34 |  05:20 19:42-20:12/30 
|  17:15 16:17-16:23/6 |  |  19:57 |  20:48 |  21:33 |  21:51

 30 |  08:14 15:54-16:17/23 |  |  07:16 |  06:10 |  05:26 19:34-20:08/34 |  05:20 19:43-20:13/30 
|  17:17 16:17-16:23/6 |  |  19:59 |  20:50 |  21:34 |  21:51

 31 |  08:13 15:55-16:18/23 |  |  07:14 |  |  05:25 19:35-20:09/34 |  
|  17:19 16:18-16:24/6 |  |  20:01 |  |  21:35 |  

Sonnenscheinstunden |  262 |  278 |  366 |  413 |  480 |  494
Anzahl Minuten mit Schatten 458 815 368 481 671 924
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Projekt:

13-127-GK-02
Beschreibung:

Schattenwurfgutachten für das geplante Repowering im Windpark Grevenbroich
Lizenzierter Anwender:

T&H I ngenieure GmbH 
Bremerhavener Heerstraße 10 
DE-28717 Bremen
+ 49 (0) 421 6989 9314
info@th-ingenieure.de
Berechnet:

27.05.2015 09:31/3.0.578

SHADOW - Kalender pro WEA
Berechnung: GesamtbelastungWEA: 3 - WEA 3
Voraussetzungen für Berechnung des Schattenwurfs
Referenzjahr für Kalender 2015
Die dargestellten Zeiten sind die astronomisch maximal mögliche Beschattungsdauer, berechnet unter folgenden Annahmen:
   Die Sonne scheint täglich von Sonnenauf- bis -untergang
   Die Rotorfläche steht immer senkrecht zur Sonneneinfallsrichtung 
   Die Windenergieanlage/n ist/ sind immer in Betrieb

Tabellen-Layout: Die Daten für jeden Tag sind in folgender Matrix wiedergegeben (Sommerzeit wie Bezugsjahr) :

Tag im Monat Sonnenaufgang    (SS:MM) Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (SS:MM) Schattenende/Minuten mit Schatten
Sonnenuntergang (SS:MM) Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (SS:MM) Schattenende/Minuten mit Schatten

| Juli | August | September | Oktober | November | Dezember
      

  1 |  05:21 19:42-20:13/31 |  05:55 19:49-20:12/23 |  06:43 18:46-19:16/30 |  07:30 |  07:22 15:53-16:14/21 |  08:11 09:25-09:39/14 
|  21:51 |  21:21 |  20:21 |  19:14 |  17:09 |  16:30

  2 |  05:21 19:43-20:14/31 |  05:57 19:49-20:11/22 |  06:44 18:47-19:15/28 |  07:32 |  07:23 15:32-15:40/8 |  08:13 09:24-09:39/15 
|  21:50 |  21:19 |  20:19 |  19:12 |  17:07 15:52-16:13/21 |  16:29

  3 |  05:22 19:43-20:14/31 |  05:58 19:51-20:10/19 |  06:46 18:46-19:14/28 |  07:33 |  07:25 15:29-15:43/14 |  08:14 09:25-09:40/15 
|  21:50 |  21:18 |  20:17 |  19:09 |  17:06 15:53-16:13/20 |  16:28

  4 |  05:23 19:42-20:14/32 |  06:00 19:53-20:07/14 |  06:48 18:47-19:13/26 |  07:35 08:33-08:43/10 |  07:27 15:28-15:45/17 15:54-16:12/18 |  08:15 09:25-09:41/16 
|  21:50 |  21:16 |  20:15 |  19:07 |  17:04 15:45-15:48/3 |  16:28

  5 |  05:23 19:43-20:14/31 |  06:01 19:57-20:04/7 |  06:49 18:47-19:12/25 |  07:36 08:32-08:45/13 |  07:29 15:27-15:46/19 15:54-16:11/17 |  08:17 09:24-09:41/17 
|  21:49 |  21:15 |  20:13 |  19:05 |  17:02 15:46-15:50/4 |  16:27

  6 |  05:24 19:43-20:15/32 |  06:03 |  06:51 18:49-19:11/22 |  07:38 08:29-08:45/16 |  07:30 15:26-15:47/21 15:56-16:10/14 |  08:18 09:25-09:42/17 
|  21:49 |  21:13 |  20:10 |  19:03 |  17:00 15:47-15:52/5 |  16:27

  7 |  05:25 19:43-20:16/33 |  06:04 |  06:52 18:49-19:08/19 |  07:40 08:29-08:46/17 |  07:32 15:26-15:48/22 15:58-16:09/11 |  08:19 09:25-09:42/17 
|  21:48 |  21:11 |  20:08 |  19:00 17:26-17:32/6 |  16:59 15:48-15:53/5 |  16:27

  8 |  05:26 19:42-20:15/33 |  06:06 |  06:54 18:52-19:06/14 |  07:41 08:28-08:47/19 |  07:34 15:26-15:49/23 16:00-16:06/6 |  08:20 09:25-09:43/18 
|  21:48 |  21:09 |  20:06 |  18:58 17:22-17:36/14 |  16:57 15:49-15:54/5 |  16:26

  9 |  05:27 19:42-20:16/34 |  06:07 |  06:55 18:55-19:01/6 |  07:43 08:28-08:47/19 |  07:36 15:25-15:49/24 |  08:22 09:26-09:44/18 
|  21:47 |  21:08 |  20:04 |  18:56 17:19-17:37/18 |  16:56 15:49-15:54/5 |  16:26

 10 |  05:28 19:42-20:16/34 |  06:09 |  06:57 |  07:45 08:27-08:46/19 |  07:37 15:26-15:50/24 |  08:23 09:27-09:44/17 
|  21:46 |  21:06 |  20:01 |  18:54 17:18-17:38/20 |  16:54 15:50-15:55/5 |  16:26

 11 |  05:29 19:42-20:16/34 |  06:10 |  06:58 |  07:46 08:28-08:46/18 17:17-17:39/22 |  07:39 15:25-15:49/24 |  08:24 09:27-09:44/17 
|  21:46 |  21:04 |  19:59 |  18:52 08:52-08:55/3 |  16:52 15:49-15:54/5 |  16:25

 12 |  05:30 19:43-20:17/34 |  06:12 |  07:00 |  07:48 08:28-08:45/17 17:15-17:39/24 |  07:41 15:25-15:49/24 |  08:25 09:27-09:45/18 
|  21:45 |  21:02 |  19:57 |  18:49 08:49-08:59/10 |  16:51 15:49-15:54/5 |  16:25

 13 |  05:31 19:43-20:17/34 |  06:13 |  07:02 |  07:49 08:28-08:43/15 17:15-17:39/24 |  07:42 15:26-15:49/23 |  08:26 09:28-09:45/17 
|  21:44 |  21:00 |  19:55 |  18:47 08:46-09:00/14 |  16:49 15:49-15:55/6 |  16:25

 14 |  05:32 19:43-20:17/34 |  06:15 |  07:03 |  07:51 08:30-08:42/12 17:14-17:39/25 |  07:44 15:26-15:49/23 |  08:27 09:28-09:46/18 
|  21:43 |  20:58 |  19:52 |  18:45 08:45-09:01/16 |  16:48 15:49-15:55/6 |  16:25

 15 |  05:33 19:42-20:17/35 |  06:16 |  07:05 |  07:53 08:32-08:39/7 17:14-17:40/26 |  07:46 15:27-15:49/22 |  08:28 09:29-09:46/17 
|  21:42 |  20:57 |  19:50 |  18:43 08:44-09:02/18 |  16:47 15:49-15:54/5 |  16:25

 16 |  05:34 19:42-20:17/35 |  06:18 |  07:06 |  07:54 08:44-09:02/18 |  07:48 15:28-15:48/20 |  08:29 09:29-09:47/18 
|  21:41 |  20:55 |  19:48 |  18:41 17:13-17:38/25 |  16:45 15:48-15:54/6 |  16:25

 17 |  05:35 19:42-20:17/35 |  06:19 |  07:08 |  07:56 08:43-09:01/18 |  07:49 15:29-15:48/19 |  08:29 09:30-09:47/17 
|  21:41 |  20:53 |  19:46 |  18:39 17:14-17:38/24 |  16:44 15:48-15:54/6 |  16:26

 18 |  05:36 19:42-20:17/35 |  06:21 |  07:09 |  07:58 08:43-09:01/18 |  07:51 15:30-15:46/16 |  08:30 09:30-09:47/17 
|  21:39 |  20:51 |  19:43 |  18:37 17:14-17:38/24 |  16:43 15:46-15:52/6 |  16:26

 19 |  05:38 19:43-20:18/35 |  06:23 |  07:11 |  07:59 08:43-09:01/18 |  07:53 15:31-15:45/14 |  08:31 09:31-09:48/17 
|  21:38 |  20:49 |  19:41 |  18:35 17:15-17:37/22 |  16:41 15:45-15:51/6 |  16:26

 20 |  05:39 19:43-20:18/35 |  06:24 18:59-19:10/11 |  07:13 |  08:01 08:44-09:00/16 |  07:54 15:33-15:44/11 |  08:32 09:31-09:48/17 
|  21:37 |  20:47 |  19:39 |  18:33 17:16-17:36/20 |  16:40 15:44-15:50/6 |  16:26

 21 |  05:40 19:43-20:18/35 |  06:26 18:57-19:13/16 |  07:14 |  08:03 08:44-08:59/15 |  07:56 15:37-15:40/3 |  08:32 09:31-09:48/17 
|  21:36 |  20:45 |  19:36 |  18:31 17:16-17:34/18 |  16:39 |  16:27

 22 |  05:41 19:43-20:18/35 |  06:27 18:54-19:14/20 |  07:16 |  08:05 08:46-08:57/11 |  07:58 |  08:33 09:32-09:49/17 
|  21:35 |  20:43 |  19:34 |  18:28 17:18-17:32/14 |  16:38 |  16:27

 23 |  05:43 19:43-20:17/34 |  06:29 18:53-19:15/22 |  07:17 |  08:06 08:48-08:55/7 |  07:59 |  08:33 09:32-09:49/17 
|  21:34 |  20:41 |  19:32 |  18:26 17:21-17:29/8 |  16:37 |  16:28

 24 |  05:44 19:44-20:18/34 |  06:30 18:51-19:16/25 |  07:19 |  08:08 17:00-17:08/8 |  08:01 |  08:34 09:33-09:50/17 
|  21:33 |  20:38 |  19:30 |  18:24 |  16:36 |  16:28

 25 |  05:45 19:44-20:17/33 |  06:32 18:51-19:17/26 |  07:20 |  07:10 15:58-16:10/12 |  08:02 |  08:34 09:33-09:50/17 
|  21:31 |  20:36 |  19:27 |  17:23 |  16:35 |  16:29

 26 |  05:47 19:44-20:17/33 |  06:33 18:49-19:17/28 |  07:22 |  07:11 15:55-16:11/16 |  08:04 |  08:35 09:34-09:51/17 
|  21:30 |  20:34 |  19:25 |  17:21 |  16:34 |  16:29

 27 |  05:48 19:45-20:16/31 |  06:35 18:49-19:17/28 |  07:24 |  07:13 15:54-16:12/18 |  08:05 09:27-09:33/6 |  08:35 09:34-09:51/17 
|  21:28 |  20:32 |  19:23 |  17:19 |  16:33 |  16:30

 28 |  05:49 19:46-20:16/30 |  06:37 18:47-19:17/30 |  07:25 |  07:15 15:53-16:13/20 |  08:07 09:26-09:35/9 |  08:35 09:35-09:52/17 
|  21:27 |  20:30 |  19:21 |  17:17 |  16:32 |  16:31

 29 |  05:51 19:46-20:15/29 |  06:38 18:47-19:17/30 |  07:27 |  07:17 15:53-16:13/20 |  08:08 09:26-09:37/11 |  08:35 09:35-09:53/18 
|  21:26 |  20:28 |  19:18 |  17:15 |  16:31 |  16:32

 30 |  05:52 19:46-20:14/28 |  06:40 18:47-19:17/30 |  07:28 |  07:18 15:53-16:14/21 |  08:10 09:25-09:37/12 |  08:36 09:36-09:53/17 
|  21:24 |  20:26 |  19:16 |  17:13 |  16:30 |  16:32

 31 |  05:54 19:48-20:14/26 |  06:41 18:47-19:17/30 |  |  07:20 15:53-16:14/21 |  |  08:36 09:36-09:54/18 
|  21:23 |  20:24 |  |  17:11 |  |  16:33

Sonnenscheinstunden |  498 |  452 |  382 |  334 |  270 |  248
Anzahl Minuten mit Schatten 1016 381 198 834 626 526
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Projekt:

13-127-GK-02
Beschreibung:

Schattenwurfgutachten für das geplante Repowering im Windpark Grevenbroich
Lizenzierter Anwender:

T&H I ngenieure GmbH 
Bremerhavener Heerstraße 10 
DE-28717 Bremen
+ 49 (0) 421 6989 9314
info@th-ingenieure.de
Berechnet:

27.05.2015 09:31/3.0.578

SHADOW - Kalender pro WEA
Berechnung: GesamtbelastungWEA: 4 - WEA 4
Voraussetzungen für Berechnung des Schattenwurfs
Referenzjahr für Kalender 2015
Die dargestellten Zeiten sind die astronomisch maximal mögliche Beschattungsdauer, berechnet unter folgenden Annahmen:
   Die Sonne scheint täglich von Sonnenauf- bis -untergang
   Die Rotorfläche steht immer senkrecht zur Sonneneinfallsrichtung 
   Die Windenergieanlage/n ist/ sind immer in Betrieb

Tabellen-Layout: Die Daten für jeden Tag sind in folgender Matrix wiedergegeben (Sommerzeit wie Bezugsjahr) :

Tag im Monat Sonnenaufgang    (SS:MM) Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (SS:MM) Schattenende/Minuten mit Schatten
Sonnenuntergang (SS:MM) Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (SS:MM) Schattenende/Minuten mit Schatten

| Januar | Februar | März | April | Mai | Juni
      

  1 |  08:36 10:03-10:22/19 |  08:11 09:23-09:54/31 |  07:20 08:27-09:02/35 17:18-17:20/2 |  07:12 07:58-08:19/21 |  06:09 |  05:24 19:58-20:24/26 
|  16:35 |  17:20 |  18:10 16:59-17:18/19 |  20:02 18:44-19:07/23 |  20:52 |  21:36

  2 |  08:36 10:03-10:22/19 |  08:10 09:07-09:12/5 |  07:18 08:14-08:24/10 16:59-17:20/21 |  07:09 07:57-08:18/21 |  06:07 |  05:23 19:58-20:24/26 
|  16:36 |  17:22 09:24-09:55/31 |  18:12 08:28-09:01/33 |  20:04 18:43-19:07/24 |  20:53 |  21:37

  3 |  08:36 10:04-10:22/18 |  08:08 09:04-09:15/11 |  07:16 08:11-08:27/16 16:59-17:20/21 |  07:07 07:57-08:18/21 |  06:05 |  05:23 19:59-20:24/25 
|  16:37 |  17:24 09:24-09:54/30 |  18:14 08:28-08:59/31 |  20:06 18:43-19:08/25 |  20:55 |  21:38

  4 |  08:36 10:05-10:22/17 |  08:07 09:02-09:19/17 |  07:14 08:10-08:29/19 17:00-17:21/21 |  07:05 07:57-08:18/21 |  06:03 |  05:22 19:59-20:24/25 
|  16:38 |  17:26 09:25-09:54/29 |  18:15 08:29-08:56/27 |  20:07 18:43-19:08/25 |  20:56 |  21:39

  5 |  08:35 10:06-10:23/17 |  08:05 09:02-09:24/22 |  07:12 08:08-08:29/21 16:58-17:21/23 |  07:03 07:57-08:17/20 |  06:01 |  05:21 19:59-20:23/24 
|  16:39 |  17:27 09:26-09:55/29 |  18:17 08:29-08:50/21 |  20:09 18:43-19:07/24 |  20:58 |  21:40

  6 |  08:35 10:06-10:22/16 |  08:04 09:01-09:26/25 |  07:10 08:07-08:30/23 16:58-17:22/24 |  07:01 07:58-08:16/18 |  05:59 |  05:21 20:00-20:24/24 
|  16:40 |  17:29 09:27-09:54/27 |  18:19 08:30-08:49/19 |  20:11 18:42-19:06/24 |  21:00 |  21:41

  7 |  08:35 10:07-10:23/16 |  08:02 09:00-09:27/27 |  07:07 08:06-08:30/24 16:58-17:22/24 |  06:58 07:58-08:14/16 |  05:58 |  05:20 20:00-20:23/23 
|  16:41 |  17:31 09:29-09:54/25 |  18:21 08:31-08:47/16 |  20:12 18:43-19:05/22 |  21:01 |  21:42

  8 |  08:34 10:08-10:22/14 |  08:00 08:59-09:28/29 |  07:05 08:06-08:30/24 16:58-17:22/24 |  06:56 08:00-08:12/12 |  05:56 |  05:19 20:01-20:24/23 
|  16:42 |  17:33 09:30-09:53/23 |  18:22 08:33-08:45/12 17:27-17:36/9 |  20:14 18:43-19:04/21 |  21:03 |  21:43

  9 |  08:34 10:09-10:23/14 |  07:59 09:00-09:30/30 |  07:03 08:06-08:30/24 17:23-17:37/14 |  06:54 08:03-08:09/6 |  05:54 |  05:19 20:01-20:24/23 
|  16:44 |  17:35 09:32-09:53/21 |  18:24 16:57-17:21/24 |  20:16 18:44-19:03/19 |  21:04 |  21:44

 10 |  08:34 10:10-10:22/12 |  07:57 09:00-09:30/30 |  07:01 08:05-08:29/24 17:22-17:39/17 |  06:52 18:46-19:02/16 |  05:53 |  05:19 20:01-20:23/22 
|  16:45 |  17:36 09:33-09:52/19 |  18:26 16:57-17:20/23 |  20:17 |  21:06 |  21:45

 11 |  08:33 10:11-10:21/10 |  07:55 09:00-09:31/31 |  06:59 08:05-08:29/24 17:21-17:40/19 |  06:50 18:48-19:00/12 |  05:51 |  05:18 20:02-20:24/22 
|  16:46 |  17:38 09:34-09:50/16 |  18:27 16:58-17:20/22 |  20:19 |  21:07 |  21:45

 12 |  08:33 10:14-10:20/6 |  07:54 09:00-09:31/31 |  06:57 08:06-08:28/22 17:20-17:40/20 |  06:47 18:52-18:54/2 |  05:49 |  05:18 20:03-20:24/21 
|  16:48 |  17:40 09:36-09:47/11 |  18:29 16:59-17:19/20 |  20:20 |  21:09 |  21:46

 13 |  08:32 |  07:52 09:00-09:21/21 |  06:54 08:06-08:27/21 17:19-17:40/21 |  06:45 |  05:48 |  05:17 20:02-20:23/21 
|  16:49 |  17:42 09:21-09:31/10 |  18:31 17:00-17:16/16 |  20:22 |  21:10 |  21:47

 14 |  08:31 |  07:50 09:01-09:20/19 |  06:52 08:06-08:25/19 17:18-17:40/22 |  06:43 |  05:46 20:05-20:13/8 |  05:17 20:03-20:23/20 
|  16:51 |  17:44 09:20-09:31/11 |  18:33 17:02-17:14/12 |  20:24 |  21:12 |  21:47

 15 |  08:31 |  07:48 09:02-09:19/17 |  06:50 08:08-08:23/15 17:19-17:40/21 |  06:41 |  05:45 20:03-20:16/13 |  05:17 20:03-20:23/20 
|  16:52 |  17:45 09:19-09:31/12 |  18:34 17:05-17:11/6 |  20:25 |  21:13 |  21:48

 16 |  08:30 |  07:46 08:48-08:58/10 |  06:48 08:10-08:20/10 |  06:39 |  05:43 20:01-20:17/16 |  05:17 20:04-20:24/20 
|  16:54 |  17:47 09:03-09:31/28 |  18:36 17:19-17:40/21 |  20:27 |  21:15 |  21:48

 17 |  08:29 |  07:44 08:46-09:00/14 |  06:45 17:18-17:38/20 |  06:37 |  05:42 20:00-20:18/18 |  05:17 20:04-20:24/20 
|  16:55 |  17:49 09:06-09:30/24 |  18:38 |  20:29 |  21:16 |  21:49

 18 |  08:28 |  07:42 08:44-09:02/18 |  06:43 07:28-07:38/10 |  06:35 |  05:40 19:59-20:20/21 |  05:17 20:04-20:24/20 
|  16:57 |  17:51 09:06-09:29/23 |  18:39 17:19-17:37/18 |  20:30 |  21:18 |  21:49

 19 |  08:27 |  07:41 08:42-09:03/21 |  06:41 07:26-07:40/14 |  06:32 |  05:39 19:59-20:21/22 |  05:17 20:05-20:24/19 
|  16:58 |  17:53 09:07-09:28/21 |  18:41 17:21-17:36/15 |  20:32 |  21:19 |  21:50

 20 |  08:26 09:29-09:34/5 |  07:39 08:41-09:04/23 |  06:39 07:24-07:42/18 |  06:30 |  05:37 19:58-20:20/22 |  05:17 20:05-20:24/19 
|  17:00 |  17:54 09:08-09:27/19 |  18:43 17:23-17:34/11 |  20:34 |  21:21 |  21:50

 21 |  08:25 09:27-09:37/10 |  07:37 08:37-09:05/28 |  06:36 07:22-07:42/20 |  06:28 |  05:36 19:57-20:21/24 |  05:17 20:05-20:24/19 
|  17:02 |  17:56 09:10-09:25/15 |  18:44 |  20:35 |  21:22 |  21:50

 22 |  08:24 09:25-09:38/13 |  07:35 08:34-09:05/31 |  06:34 07:21-07:42/21 |  06:26 |  05:35 19:57-20:22/25 |  05:17 20:06-20:25/19 
|  17:03 |  17:58 09:12-09:23/11 |  18:46 |  20:37 |  21:23 |  21:51

 23 |  08:23 09:24-09:42/18 |  07:33 08:32-09:06/34 |  06:32 07:21-07:43/22 |  06:24 |  05:34 19:57-20:22/25 |  05:17 20:06-20:25/19 
|  17:05 |  18:00 |  18:48 |  20:39 |  21:25 |  21:51

 24 |  08:22 09:24-09:46/22 |  07:31 08:31-09:06/35 |  06:30 07:21-07:43/22 |  06:22 |  05:32 19:57-20:23/26 |  05:18 20:06-20:25/19 
|  17:06 |  18:02 17:06-17:14/8 |  18:49 |  20:40 |  21:26 |  21:51

 25 |  08:21 09:24-09:48/24 |  07:29 08:30-09:05/35 |  06:27 07:20-07:41/21 |  06:20 |  05:31 19:57-20:23/26 |  05:18 20:06-20:25/19 
|  17:08 |  18:03 17:04-17:17/13 |  18:51 |  20:42 |  21:28 |  21:51

 26 |  08:20 09:23-09:49/26 |  07:27 08:29-09:05/36 |  06:25 07:20-07:41/21 |  06:18 |  05:30 19:57-20:23/26 |  05:18 20:06-20:26/20 
|  17:10 |  18:05 17:01-17:17/16 |  18:53 |  20:43 |  21:29 |  21:51

 27 |  08:18 09:23-09:50/27 |  07:24 08:28-09:04/36 |  06:23 07:05-07:15/10 17:56-17:59/3 |  06:16 |  05:29 19:57-20:23/26 |  05:19 20:06-20:26/20 
|  17:12 |  18:07 17:00-17:18/18 |  18:54 07:21-07:40/19 |  20:45 |  21:30 |  21:51

 28 |  08:17 09:22-09:51/29 |  07:22 08:28-09:03/35 17:14-17:19/5 |  06:21 07:03-07:17/14 17:50-18:03/13 |  06:14 |  05:28 19:57-20:23/26 |  05:19 20:07-20:27/20 
|  17:13 |  18:09 17:00-17:14/14 |  18:56 07:22-07:39/17 |  20:47 |  21:31 |  21:51

 29 |  08:16 09:23-09:52/29 |  |  07:18 08:00-08:18/18 18:48-19:05/17 |  06:12 |  05:27 19:57-20:23/26 |  05:20 20:06-20:26/20 
|  17:15 |  |  19:58 08:22-08:37/15 |  20:48 |  21:33 |  21:51

 30 |  08:14 09:23-09:52/29 |  |  07:16 07:59-08:18/19 18:47-19:06/19 |  06:10 |  05:26 19:57-20:23/26 |  05:20 20:07-20:27/20 
|  17:17 |  |  19:59 08:24-08:35/11 |  20:50 |  21:34 |  21:51

 31 |  08:13 09:23-09:54/31 |  |  07:14 07:58-08:19/21 |  |  05:25 19:58-20:24/26 |  
|  17:19 |  |  20:01 18:46-19:07/21 |  |  21:35 |  

Sonnenscheinstunden |  262 |  278 |  366 |  413 |  480 |  494
Anzahl Minuten mit Schatten 441 1211 1406 393 402 638
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Projekt:

13-127-GK-02
Beschreibung:

Schattenwurfgutachten für das geplante Repowering im Windpark Grevenbroich
Lizenzierter Anwender:

T&H I ngenieure GmbH 
Bremerhavener Heerstraße 10 
DE-28717 Bremen
+ 49 (0) 421 6989 9314
info@th-ingenieure.de
Berechnet:

27.05.2015 09:31/3.0.578

SHADOW - Kalender pro WEA
Berechnung: GesamtbelastungWEA: 4 - WEA 4
Voraussetzungen für Berechnung des Schattenwurfs
Referenzjahr für Kalender 2015
Die dargestellten Zeiten sind die astronomisch maximal mögliche Beschattungsdauer, berechnet unter folgenden Annahmen:
   Die Sonne scheint täglich von Sonnenauf- bis -untergang
   Die Rotorfläche steht immer senkrecht zur Sonneneinfallsrichtung 
   Die Windenergieanlage/n ist/ sind immer in Betrieb

Tabellen-Layout: Die Daten für jeden Tag sind in folgender Matrix wiedergegeben (Sommerzeit wie Bezugsjahr) :

Tag im Monat Sonnenaufgang    (SS:MM) Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (SS:MM) Schattenende/Minuten mit Schatten
Sonnenuntergang (SS:MM) Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (SS:MM) Schattenende/Minuten mit Schatten

| Juli | August | September | Oktober | November | Dezember
      

  1 |  05:21 20:06-20:27/21 |  05:55 |  06:43 |  07:30 08:46-09:05/19 17:58-18:20/22 |  07:22 08:29-09:00/31 |  08:11 09:57-10:00/3 
|  21:51 |  21:21 |  20:21 |  19:14 17:41-17:55/14 |  17:09 09:04-09:19/15 |  16:30

  2 |  05:21 20:07-20:28/21 |  05:57 |  06:44 18:48-18:57/9 |  07:32 08:45-09:06/21 17:58-18:19/21 |  07:23 08:29-09:00/31 |  08:13 09:55-10:03/8 
|  21:50 |  21:20 |  20:19 |  19:12 17:39-17:56/17 |  17:07 09:03-09:21/18 |  16:29

  3 |  05:22 20:07-20:29/22 |  05:58 |  06:46 18:44-18:59/15 |  07:33 08:44-09:07/23 17:58-18:18/20 |  07:25 08:30-08:59/29 |  08:14 09:54-10:05/11 
|  21:50 |  21:18 |  20:17 |  19:09 17:37-17:57/20 |  17:06 09:01-09:21/20 |  16:28

  4 |  05:23 20:06-20:28/22 |  06:00 |  06:48 18:43-19:01/18 |  07:35 08:43-09:06/23 17:59-18:17/18 |  07:27 08:29-08:58/29 |  08:15 09:53-10:06/13 
|  21:50 |  21:16 |  20:15 |  19:07 17:36-17:58/22 |  17:04 09:00-09:22/22 |  16:28

  5 |  05:23 20:06-20:29/23 |  06:01 |  06:49 07:58-08:08/10 |  07:36 08:43-09:07/24 18:00-18:16/16 |  07:29 08:29-08:57/28 |  08:17 09:53-10:06/13 
|  21:49 |  21:15 |  20:13 18:41-19:01/20 |  19:05 17:35-17:58/23 |  17:02 08:59-09:23/24 |  16:27

  6 |  05:24 20:07-20:30/23 |  06:03 |  06:51 07:56-08:10/14 |  07:38 08:42-09:06/24 17:34-17:58/24 |  07:30 08:30-08:56/26 |  08:18 09:53-10:08/15 
|  21:49 |  21:13 |  20:10 18:40-19:02/22 |  19:03 09:13-09:16/3 18:00-18:14/14 |  17:00 08:57-09:24/27 |  16:27

  7 |  05:25 20:07-20:30/23 |  06:04 |  06:52 07:53-08:11/18 |  07:40 08:42-09:06/24 17:34-17:58/24 |  07:32 08:31-08:54/23 |  08:19 09:53-10:09/16 
|  21:48 |  21:11 |  20:08 18:38-19:02/24 |  19:00 09:08-09:21/13 18:03-18:11/8 |  16:59 08:56-09:24/28 |  16:27

  8 |  05:26 20:06-20:30/24 |  06:06 |  06:54 07:53-08:12/19 |  07:41 08:42-09:07/25 17:34-17:58/24 |  07:34 08:32-08:52/20 |  08:20 09:52-10:09/17 
|  21:48 |  21:09 |  20:06 18:38-19:02/24 |  18:58 09:07-09:23/16 |  16:57 08:56-09:25/29 |  16:26

  9 |  05:27 20:06-20:30/24 |  06:07 |  06:55 07:51-08:12/21 |  07:43 08:43-09:06/23 17:33-17:56/23 |  07:36 08:34-08:46/12 |  08:22 09:53-10:11/18 
|  21:47 |  21:08 |  20:04 18:37-19:02/25 |  18:56 09:06-09:24/18 |  16:56 08:55-09:25/30 |  16:26

 10 |  05:28 20:06-20:31/25 |  06:09 |  06:57 07:51-08:12/21 |  07:45 08:42-09:04/22 17:33-17:56/23 |  07:37 08:36-08:44/8 |  08:23 09:53-10:11/18 
|  21:46 |  21:06 |  20:01 18:37-19:02/25 |  18:54 09:04-09:25/21 |  16:54 08:55-09:25/30 |  16:26

 11 |  05:29 20:06-20:31/25 |  06:10 |  06:58 07:50-08:11/21 |  07:46 08:44-09:03/19 17:34-17:55/21 |  07:39 08:55-09:25/30 |  08:24 09:53-10:12/19 
|  21:46 |  21:04 |  19:59 18:36-19:01/25 |  18:52 09:03-09:30/27 |  16:52 |  16:25

 12 |  05:30 20:06-20:31/25 |  06:12 |  07:00 07:50-08:12/22 |  07:48 08:45-09:01/16 17:32-17:53/21 |  07:41 08:54-09:24/30 |  08:25 09:54-10:12/18 
|  21:45 |  21:02 |  19:57 18:37-19:00/23 |  18:49 09:02-09:33/31 |  16:51 |  16:25

 13 |  05:31 20:06-20:32/26 |  06:13 |  07:02 07:49-08:10/21 |  07:49 08:47-08:57/10 17:32-17:53/21 |  07:42 08:54-09:24/30 |  08:26 09:54-10:13/19 
|  21:44 |  21:00 |  19:55 18:36-18:59/23 |  18:47 09:01-09:34/33 |  16:49 |  16:25

 14 |  05:32 20:06-20:32/26 |  06:15 |  07:03 07:50-08:10/20 18:37-18:58/21 |  07:51 09:01-09:35/34 17:51-17:53/2 |  07:44 08:55-09:24/29 |  08:27 09:54-10:14/20 
|  21:43 |  20:58 |  19:52 08:17-08:24/7 |  18:45 17:32-17:51/19 |  16:48 |  16:25

 15 |  05:33 20:06-20:32/26 |  06:16 |  07:05 07:50-08:08/18 18:37-18:56/19 |  07:53 09:01-09:36/35 17:48-17:52/4 |  07:46 08:55-09:24/29 |  08:28 09:55-10:14/19 
|  21:42 |  20:57 |  19:50 08:13-08:26/13 |  18:43 17:33-17:48/15 |  16:47 |  16:25

 16 |  05:34 20:06-20:32/26 |  06:18 |  07:06 07:51-08:07/16 18:39-18:54/15 |  07:54 09:01-09:37/36 |  07:48 08:56-09:23/27 |  08:29 09:55-10:15/20 
|  21:42 |  20:55 |  19:48 08:11-08:28/17 |  18:41 17:33-17:51/18 |  16:45 |  16:25

 17 |  05:35 20:06-20:32/26 |  06:19 |  07:08 07:52-08:05/13 18:41-18:51/10 |  07:56 09:00-09:36/36 |  07:49 08:56-09:23/27 |  08:30 09:56-10:16/20 
|  21:41 |  20:53 |  19:46 08:09-08:28/19 |  18:39 17:34-17:50/16 |  16:44 |  16:26

 18 |  05:36 20:06-20:32/26 |  06:21 |  07:09 07:55-08:02/7 |  07:58 09:01-09:37/36 |  07:51 08:57-09:22/25 |  08:30 09:55-10:15/20 
|  21:40 |  20:51 |  19:43 08:09-08:29/20 |  18:37 17:35-17:48/13 |  16:43 |  16:26

 19 |  05:38 20:07-20:33/26 |  06:23 |  07:11 08:07-08:29/22 |  07:59 09:02-09:37/35 |  07:53 08:57-09:20/23 |  08:31 09:56-10:16/20 
|  21:38 |  20:49 |  19:41 |  18:35 17:37-17:46/9 |  16:41 |  16:26

 20 |  05:39 20:07-20:33/26 |  06:24 |  07:13 08:07-08:29/22 |  08:01 09:03-09:37/34 |  07:54 08:59-09:18/19 |  08:32 09:57-10:17/20 
|  21:37 |  20:47 |  19:39 |  18:33 |  16:40 |  16:26

 21 |  05:40 20:07-20:33/26 |  06:26 |  07:14 08:06-08:28/22 |  08:03 09:04-09:36/32 |  07:56 09:00-09:14/14 |  08:32 09:57-10:17/20 
|  21:36 |  20:45 |  19:36 |  18:31 09:43-09:53/10 |  16:39 |  16:27

 22 |  05:41 20:07-20:32/25 |  06:27 |  07:16 08:07-08:28/21 |  08:05 09:07-09:35/28 |  07:58 09:02-09:13/11 |  08:33 09:58-10:18/20 
|  21:35 |  20:43 |  19:34 |  18:28 09:40-09:55/15 |  16:38 |  16:27 10:43-10:44/1

 23 |  05:43 20:07-20:32/25 |  06:29 |  07:17 08:07-08:28/21 |  08:06 09:12-09:35/23 |  07:59 09:05-09:12/7 |  08:33 09:58-10:18/20 
|  21:34 |  20:41 |  19:32 |  18:26 09:39-09:57/18 |  16:37 |  16:28 10:43-10:44/1

 24 |  05:44 20:08-20:32/24 |  06:30 |  07:19 08:07-08:26/19 |  08:08 09:13-09:34/21 |  08:01 |  08:34 09:59-10:19/20 
|  21:33 |  20:38 |  19:30 18:09-18:15/6 |  18:24 09:37-09:59/22 |  16:36 |  16:28

 25 |  05:45 20:09-20:31/22 |  06:32 |  07:20 08:08-08:25/17 |  07:10 08:14-08:33/19 |  08:02 |  08:34 09:59-10:19/20 
|  21:31 |  20:36 |  19:27 18:06-18:18/12 |  17:23 08:37-09:00/23 |  16:35 |  16:29

 26 |  05:47 20:09-20:31/22 |  06:33 |  07:22 08:09-08:22/13 |  07:11 08:16-08:31/15 |  08:04 |  08:35 09:59-10:19/20 
|  21:30 |  20:34 |  19:25 18:03-18:19/16 |  17:21 08:36-09:00/24 |  16:34 |  16:29

 27 |  05:48 20:09-20:30/21 |  06:35 |  07:24 08:11-08:20/9 |  07:13 08:17-08:28/11 |  08:05 |  08:35 09:59-10:19/20 
|  21:29 |  20:32 |  19:23 18:02-18:20/18 |  17:19 08:33-09:00/27 |  16:33 |  16:30

 28 |  05:49 20:11-20:29/18 |  06:37 |  07:25 18:00-18:20/20 |  07:15 08:32-08:48/16 |  08:07 |  08:35 10:01-10:21/20 
|  21:27 |  20:30 |  19:21 |  17:17 08:48-09:00/12 |  16:32 |  16:31

 29 |  05:51 20:12-20:28/16 |  06:38 |  07:27 08:50-09:02/12 |  07:17 08:31-08:49/18 |  08:08 |  08:36 10:01-10:21/20 
|  21:26 |  20:28 |  19:18 17:59-18:20/21 |  17:15 08:49-09:01/12 |  16:31 |  16:32

 30 |  05:52 20:13-20:26/13 |  06:40 |  07:28 08:48-09:04/16 17:59-18:21/22 |  07:18 08:30-08:50/20 |  08:10 |  08:36 10:02-10:21/19 
|  21:24 |  20:26 |  19:16 17:45-17:52/7 |  17:13 08:50-09:01/11 |  16:30 |  16:32

 31 |  05:54 20:16-20:24/8 |  06:41 |  |  07:20 08:30-09:01/31 |  |  08:36 10:02-10:22/20 
|  21:23 |  20:24 |  |  17:11 09:07-09:16/9 |  |  16:33

Sonnenscheinstunden |  498 |  453 |  382 |  334 |  270 |  248
Anzahl Minuten mit Schatten 706 0 951 1590 781 548
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Projekt:
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Beschreibung:

Schattenwurfgutachten für das geplante Repowering im Windpark Grevenbroich
Lizenzierter Anwender:

T&H I ngenieure GmbH 
Bremerhavener Heerstraße 10 
DE-28717 Bremen
+ 49 (0) 421 6989 9314
info@th-ingenieure.de
Berechnet:
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SHADOW - Kalender pro WEA
Berechnung: GesamtbelastungWEA: 5 - WEA 5
Voraussetzungen für Berechnung des Schattenwurfs
Referenzjahr für Kalender 2015
Die dargestellten Zeiten sind die astronomisch maximal mögliche Beschattungsdauer, berechnet unter folgenden Annahmen:
   Die Sonne scheint täglich von Sonnenauf- bis -untergang
   Die Rotorfläche steht immer senkrecht zur Sonneneinfallsrichtung 
   Die Windenergieanlage/n ist/ sind immer in Betrieb

Tabellen-Layout: Die Daten für jeden Tag sind in folgender Matrix wiedergegeben (Sommerzeit wie Bezugsjahr) :

Tag im Monat Sonnenaufgang    (SS:MM) Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (SS:MM) Schattenende/Minuten mit Schatten
Sonnenuntergang (SS:MM) Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (SS:MM) Schattenende/Minuten mit Schatten

| Januar | Februar | März | April | Mai | Juni
      

  1 |  08:36 10:21-11:13/52 |  08:12 09:44-10:24/40 |  07:20 09:02-09:34/32 |  07:12 07:56-08:10/14 08:26-08:50/24 |  06:09 |  05:24
|  16:35 |  17:20 10:26-10:54/28 |  18:10 |  20:02 08:15-08:26/11 |  20:52 |  21:36

  2 |  08:36 09:59-10:01/2 |  08:10 09:43-10:26/43 |  07:18 09:03-09:34/31 |  07:09 07:54-08:10/16 |  06:07 |  05:23
|  16:36 10:20-11:13/53 |  17:22 10:28-10:54/26 |  18:12 |  20:04 08:18-08:49/31 |  20:53 |  21:37

  3 |  08:36 09:58-10:04/6 |  08:09 09:41-10:26/45 |  07:16 09:03-09:33/30 |  07:07 07:53-08:11/18 |  06:05 |  05:23
|  16:37 10:21-11:14/53 |  17:24 10:28-10:53/25 |  18:14 |  20:06 08:18-08:49/31 |  20:55 |  21:38

  4 |  08:36 09:57-10:06/9 |  08:07 09:39-10:26/47 |  07:14 09:05-09:31/26 |  07:05 07:52-08:11/19 |  06:03 |  05:22
|  16:38 10:22-11:15/53 |  17:26 10:29-10:51/22 |  18:16 |  20:07 08:18-08:49/31 |  20:56 |  21:39

  5 |  08:35 09:57-10:08/11 |  08:05 09:39-10:27/48 |  07:12 09:05-09:29/24 |  07:03 07:52-08:11/19 |  06:01 |  05:21
|  16:39 10:23-11:15/52 |  17:28 10:32-10:50/18 |  18:17 |  20:09 08:18-08:48/30 |  20:58 |  21:40

  6 |  08:35 09:56-10:09/13 |  08:04 09:38-10:27/49 |  07:10 09:07-09:27/20 |  07:01 07:52-08:11/19 |  05:59 |  05:21
|  16:40 10:22-11:15/53 |  17:29 10:34-10:47/13 |  18:19 |  20:11 08:19-08:47/28 |  21:00 |  21:41

  7 |  08:35 09:56-10:11/15 |  08:02 09:37-10:27/50 |  07:07 09:09-09:24/15 |  06:58 07:51-08:09/18 |  05:58 |  05:20
|  16:41 10:22-11:16/54 |  17:31 |  18:21 |  20:12 08:18-08:45/27 |  21:01 |  21:42

  8 |  08:35 09:55-10:11/16 |  08:01 09:36-10:26/50 |  07:05 09:14-09:19/5 |  06:56 07:52-08:09/17 |  05:56 |  05:19
|  16:42 10:22-11:16/54 |  17:33 |  18:22 17:41-17:46/5 |  20:14 08:19-08:44/25 |  21:03 |  21:43

  9 |  08:34 09:55-10:13/18 |  07:59 09:37-10:27/50 |  07:03 17:37-17:48/11 |  06:54 07:52-08:08/16 |  05:54 |  05:19
|  16:44 10:22-11:17/55 |  17:35 |  18:24 |  20:16 08:20-08:42/22 |  21:04 |  21:44

 10 |  08:34 09:55-10:14/19 |  07:57 09:36-10:27/51 |  07:01 08:06-08:14/8 |  06:52 07:54-08:06/12 |  05:53 |  05:19
|  16:45 10:21-11:17/56 |  17:36 |  18:26 17:36-17:49/13 |  20:17 08:22-08:41/19 |  21:06 |  21:45

 11 |  08:33 09:54-10:14/20 |  07:55 09:36-10:26/50 |  06:59 08:03-08:18/15 |  06:50 07:56-08:04/8 |  05:51 |  05:18
|  16:46 10:21-11:17/56 |  17:38 |  18:27 17:35-17:50/15 |  20:19 08:24-08:38/14 |  21:07 |  21:45

 12 |  08:33 09:55-10:16/21 |  07:54 09:35-10:25/50 |  06:57 08:00-08:20/20 |  06:47 08:29-08:33/4 |  05:49 |  05:18
|  16:48 10:22-11:18/56 |  17:40 |  18:29 17:34-17:50/16 |  20:21 |  21:09 |  21:46

 13 |  08:32 09:54-10:17/23 |  07:52 09:35-10:25/50 |  06:54 07:59-08:22/23 |  06:45 |  05:48 |  05:17
|  16:49 10:21-11:18/57 |  17:42 |  18:31 17:33-17:49/16 |  20:22 |  21:10 |  21:47

 14 |  08:31 09:54-10:17/23 |  07:50 09:14-09:26/12 |  06:52 07:56-08:22/26 |  06:43 |  05:46 |  05:17
|  16:51 10:21-11:18/57 |  17:44 09:35-10:24/49 |  18:33 17:33-17:49/16 |  20:24 |  21:12 |  21:47

 15 |  08:31 09:54-10:18/24 |  07:48 09:11-09:29/18 |  06:50 07:55-08:23/28 |  06:41 |  05:45 |  05:17
|  16:52 10:21-11:18/57 |  17:45 09:35-10:22/47 |  18:34 17:34-17:49/15 |  20:25 |  21:13 |  21:48

 16 |  08:30 09:54-10:18/24 |  07:46 09:09-09:31/22 |  06:48 07:55-08:24/29 |  06:39 |  05:43 |  05:17
|  16:54 10:21-11:18/57 |  17:47 09:35-10:21/46 |  18:36 17:35-17:48/13 |  20:27 |  21:15 |  21:48

 17 |  08:29 09:54-10:19/25 |  07:44 09:07-09:32/25 |  06:45 07:54-08:24/30 |  06:37 |  05:42 |  05:17
|  16:55 10:21-11:18/57 |  17:49 09:36-10:19/43 |  18:38 17:35-17:45/10 |  20:29 |  21:16 |  21:49

 18 |  08:28 09:54-10:20/26 10:32-10:49/17 |  07:42 09:06-09:34/28 |  06:43 07:53-08:24/31 |  06:35 |  05:40 |  05:17
|  16:57 10:21-11:18/57 |  17:51 09:36-10:16/40 |  18:39 17:39-17:41/2 |  20:30 |  21:18 |  21:49

 19 |  08:27 09:54-10:20/26 10:34-10:48/14 |  07:41 09:05-09:34/29 |  06:41 07:53-08:24/31 |  06:32 |  05:39 |  05:17
|  16:58 10:21-11:18/57 |  17:53 09:37-10:12/35 |  18:41 |  20:32 |  21:19 |  21:50

 20 |  08:26 09:55-10:21/26 10:36-10:46/10 |  07:39 09:04-09:35/31 |  06:39 07:52-08:24/32 |  06:30 |  05:38 |  05:17
|  17:00 10:21-11:17/56 |  17:54 09:37-10:07/30 |  18:43 |  20:34 |  21:21 |  21:50

 21 |  08:25 09:55-10:21/26 10:40-10:43/3 |  07:37 09:03-09:36/33 |  06:36 07:19-07:27/8 |  06:28 |  05:36 |  05:17
|  17:02 10:21-11:17/56 |  17:56 09:38-10:06/28 |  18:44 07:52-08:22/30 |  20:35 |  21:22 |  21:50

 22 |  08:24 09:55-10:21/26 |  07:35 09:03-09:36/33 |  06:34 07:16-07:30/14 |  06:26 |  05:35 |  05:17
|  17:03 10:21-11:15/54 |  17:58 09:40-10:04/24 |  18:46 07:52-08:22/30 |  20:37 |  21:24 |  21:51

 23 |  08:23 09:55-10:12/17 |  07:33 09:03-09:37/34 |  06:32 07:15-07:31/16 07:52-08:21/29 |  06:24 |  05:34 |  05:17
|  17:05 10:12-11:15/63 |  18:00 09:41-10:02/21 |  18:48 07:34-07:41/7 |  20:39 |  21:25 |  21:51

 24 |  08:22 09:56-10:15/19 10:57-11:14/17 |  07:31 09:02-09:37/35 |  06:30 07:14-07:45/31 |  06:22 |  05:32 |  05:18
|  17:07 10:15-10:56/41 |  18:02 09:44-09:59/15 |  18:49 07:53-08:20/27 |  20:40 |  21:26 |  21:51

 25 |  08:21 09:57-10:18/21 10:23-10:56/33 |  07:29 09:02-09:37/35 |  06:27 07:12-07:46/34 |  06:20 |  05:31 |  05:18
|  17:08 10:18-10:22/4 11:00-11:12/12 |  18:03 09:48-09:55/7 |  18:51 07:53-08:18/25 |  20:42 |  21:28 |  21:51

 26 |  08:20 09:56-10:19/23 10:22-10:56/34 |  07:27 09:02-09:37/35 |  06:25 07:12-07:48/36 |  06:18 |  05:30 |  05:18
|  17:10 10:19-10:21/2 11:03-11:08/5 |  18:05 |  18:53 07:54-08:17/23 |  20:43 |  21:29 |  21:51

 27 |  08:18 09:55-10:21/26 10:23-10:56/33 |  07:24 09:01-09:35/34 |  06:23 07:12-07:49/37 |  06:16 |  05:29 |  05:19
|  17:12 10:21-10:22/1 |  18:07 |  18:54 07:55-08:15/20 |  20:45 |  21:30 |  21:51

 28 |  08:17 09:54-10:21/27 |  07:22 09:02-09:35/33 |  06:21 07:12-07:50/38 |  06:14 |  05:28 |  05:19
|  17:13 10:23-10:56/33 |  18:09 |  18:56 07:58-08:13/15 |  20:47 |  21:31 |  21:51

 29 |  08:16 09:54-10:22/28 |  |  07:18 08:12-08:50/38 |  06:12 |  05:27 |  05:20
|  17:15 10:24-10:56/32 |  |  19:58 09:00-09:08/8 |  20:48 |  21:33 |  21:51

 30 |  08:14 09:53-10:23/30 |  |  07:16 08:12-08:30/18 |  06:10 |  05:26 |  05:20
|  17:17 10:24-10:55/31 |  |  19:59 08:30-08:50/20 |  20:50 |  21:34 |  21:51

 31 |  08:13 09:48-10:24/36 |  |  07:14 07:58-08:08/10 08:28-08:50/22 |  |  05:25 |  
|  17:19 10:25-10:55/30 |  |  20:01 08:13-08:28/15 |  |  21:35 |  

Sonnenscheinstunden |  262 |  278 |  366 |  413 |  480 |  494
Anzahl Minuten mit Schatten 2209 1577 1139 473 0 0
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Projekt:

13-127-GK-02
Beschreibung:

Schattenwurfgutachten für das geplante Repowering im Windpark Grevenbroich
Lizenzierter Anwender:

T&H I ngenieure GmbH 
Bremerhavener Heerstraße 10 
DE-28717 Bremen
+ 49 (0) 421 6989 9314
info@th-ingenieure.de
Berechnet:

27.05.2015 09:31/3.0.578

SHADOW - Kalender pro WEA
Berechnung: GesamtbelastungWEA: 5 - WEA 5
Voraussetzungen für Berechnung des Schattenwurfs
Referenzjahr für Kalender 2015
Die dargestellten Zeiten sind die astronomisch maximal mögliche Beschattungsdauer, berechnet unter folgenden Annahmen:
   Die Sonne scheint täglich von Sonnenauf- bis -untergang
   Die Rotorfläche steht immer senkrecht zur Sonneneinfallsrichtung 
   Die Windenergieanlage/n ist/ sind immer in Betrieb

Tabellen-Layout: Die Daten für jeden Tag sind in folgender Matrix wiedergegeben (Sommerzeit wie Bezugsjahr) :

Tag im Monat Sonnenaufgang    (SS:MM) Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (SS:MM) Schattenende/Minuten mit Schatten
Sonnenuntergang (SS:MM) Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (SS:MM) Schattenende/Minuten mit Schatten

| Juli | August | September | Oktober | November | Dezember
      

  1 |  05:21 |  05:55 |  06:43 |  07:30 08:36-09:02/26 |  07:22 09:05-09:55/50 |  08:11 09:36-09:58/22 
|  21:51 |  21:21 |  20:21 |  19:14 18:13-18:29/16 |  17:09 |  16:30 10:03-10:59/56

  2 |  05:21 |  05:57 |  06:44 07:56-08:01/5 |  07:32 08:38-09:01/23 |  07:23 09:05-09:56/51 |  08:13 09:36-09:57/21 
|  21:50 |  21:20 |  20:19 08:24-08:35/11 |  19:12 18:13-18:29/16 |  17:07 |  16:29 10:03-10:59/56

  3 |  05:22 |  05:58 |  06:46 07:52-08:03/11 |  07:33 08:39-08:59/20 |  07:25 09:05-09:56/51 |  08:14 09:38-09:58/20 
|  21:50 |  21:18 |  20:17 08:21-08:37/16 |  19:09 18:12-18:28/16 |  17:06 |  16:28 10:05-11:00/55

  4 |  05:23 |  06:00 |  06:48 07:51-08:05/14 |  07:35 08:41-08:56/15 |  07:27 09:06-09:56/50 |  08:15 09:38-09:57/19 
|  21:50 |  21:16 |  20:15 08:19-08:40/21 |  19:07 18:13-18:28/15 |  17:04 |  16:28 10:05-11:00/55

  5 |  05:23 |  06:01 |  06:49 07:49-08:05/16 |  07:36 08:45-08:52/7 |  07:29 09:06-09:56/50 |  08:17 09:39-09:56/17 
|  21:49 |  21:15 |  20:13 08:17-08:40/23 |  19:05 18:13-18:27/14 |  17:02 |  16:27 10:06-11:01/55

  6 |  05:24 |  06:03 |  06:51 07:48-08:06/18 |  07:38 18:14-18:24/10 |  07:30 09:07-09:56/49 |  08:18 09:41-09:57/16 
|  21:49 |  21:13 |  20:10 08:16-08:42/26 |  19:03 |  17:01 10:05-10:16/11 |  16:27 10:07-11:02/55

  7 |  05:25 |  06:04 |  06:52 07:47-08:06/19 |  07:40 09:49-09:55/6 |  07:32 09:08-09:57/49 |  08:19 09:42-09:56/14 
|  21:48 |  21:11 |  20:08 08:14-08:42/28 |  19:00 18:17-18:22/5 |  16:59 10:02-10:19/17 |  16:27 10:08-11:02/54

  8 |  05:26 |  06:06 |  06:54 07:47-08:06/19 |  07:41 09:45-10:00/15 |  07:34 09:10-09:57/47 |  08:20 09:43-09:55/12 
|  21:48 |  21:09 |  20:06 08:13-08:43/30 |  18:58 |  16:57 10:01-10:21/20 |  16:26 10:09-11:02/53

  9 |  05:27 |  06:07 |  06:55 07:46-08:05/19 |  07:43 09:42-10:03/21 |  07:36 09:11-09:57/46 |  08:22 09:45-09:55/10 
|  21:47 |  21:08 |  20:04 08:12-08:42/30 |  18:56 |  16:56 09:59-10:23/24 |  16:26 10:10-11:03/53

 10 |  05:28 |  06:09 |  06:57 07:47-08:05/18 |  07:45 09:40-10:04/24 |  07:37 09:13-09:56/43 |  08:23 09:46-09:55/9 
|  21:46 |  21:06 |  20:01 08:12-08:43/31 |  18:54 |  16:54 09:59-10:24/25 |  16:26 10:11-11:03/52

 11 |  05:29 |  06:10 |  06:59 07:46-08:03/17 |  07:46 09:38-10:05/27 |  07:39 09:15-09:56/41 |  08:24 09:48-09:53/5 
|  21:46 |  21:04 |  19:59 08:11-08:42/31 |  18:52 |  16:52 09:58-10:26/28 |  16:25 10:11-11:03/52

 12 |  05:30 |  06:12 |  07:00 07:48-08:03/15 08:16-08:43/27 |  07:48 09:37-10:07/30 |  07:41 09:17-09:55/38 |  08:25 10:11-11:04/53 
|  21:45 |  21:02 |  19:57 08:10-08:16/6 |  18:49 |  16:51 09:56-10:26/30 |  16:25

 13 |  05:31 |  06:13 |  07:02 07:48-08:00/12 08:18-08:42/24 |  07:49 09:36-10:07/31 |  07:43 09:24-09:55/31 |  08:26 10:12-11:04/52 
|  21:44 |  21:00 |  19:55 08:06-08:18/12 |  18:47 |  16:50 09:56-10:27/31 |  16:25

 14 |  05:32 |  06:15 |  07:03 07:51-07:58/7 08:20-08:41/21 |  07:51 09:35-10:07/32 |  07:44 09:25-09:54/29 |  08:27 10:12-11:05/53 
|  21:43 |  20:58 |  19:52 08:04-08:20/16 |  18:45 |  16:48 09:56-10:28/32 |  16:25

 15 |  05:33 |  06:16 |  07:05 08:02-08:20/18 |  07:53 09:35-10:08/33 |  07:46 09:26-09:54/28 |  08:28 10:13-11:05/52 
|  21:42 |  20:57 |  19:50 08:20-08:40/20 |  18:43 |  16:47 09:56-10:28/32 |  16:25

 16 |  05:34 |  06:18 |  07:06 08:02-08:40/38 |  07:54 09:34-10:08/34 |  07:48 09:28-09:54/26 |  08:29 10:13-11:06/53 
|  21:42 |  20:55 |  19:48 08:49-09:00/11 |  18:41 |  16:45 09:56-10:29/33 |  16:25

 17 |  05:35 |  06:19 |  07:08 08:00-08:38/38 |  07:56 09:33-10:08/35 |  07:49 09:29-09:53/24 09:56-10:30/34 |  08:30 10:14-11:06/52 
|  21:41 |  20:53 |  19:46 08:45-09:02/17 |  18:39 |  16:44 09:53-09:55/2 |  16:26

 18 |  05:36 |  06:21 |  07:09 08:00-08:37/37 |  07:58 09:33-10:08/35 |  07:51 09:30-09:52/22 10:35-10:45/10 |  08:30 10:14-11:06/52 
|  21:40 |  20:51 |  19:43 08:43-09:04/21 |  18:37 10:20-10:25/5 |  16:43 09:52-10:30/38 |  16:26

 19 |  05:38 |  06:23 |  07:11 07:59-08:35/36 |  08:00 09:33-10:08/35 |  07:53 09:30-09:50/20 09:56-10:30/34 |  08:31 10:14-11:07/53 
|  21:38 |  20:49 |  19:41 08:41-09:05/24 |  18:35 10:15-10:30/15 |  16:41 09:50-09:55/5 10:32-10:47/15 |  16:26

 20 |  05:39 |  06:24 |  07:13 08:00-08:33/33 |  08:01 09:34-10:08/34 |  07:54 09:30-09:48/18 |  08:32 10:15-11:07/52 
|  21:37 |  20:47 |  19:39 08:40-09:06/26 |  18:33 10:13-10:33/20 |  16:40 09:48-10:49/61 |  16:26

 21 |  05:40 |  06:26 |  07:14 08:00-08:30/30 |  08:03 09:33-10:07/34 |  07:56 09:30-09:45/15 |  08:32 10:15-11:07/52 
|  21:36 |  20:45 |  19:37 08:38-09:06/28 |  18:31 10:10-10:34/24 |  16:39 09:45-10:51/66 |  16:27

 22 |  05:41 |  06:27 |  07:16 08:01-08:16/15 |  08:05 09:34-10:06/32 |  07:58 09:31-09:57/26 |  08:33 10:16-11:08/52 
|  21:35 |  20:43 |  19:34 08:38-09:07/29 |  18:29 10:09-10:36/27 |  16:38 09:57-10:52/55 |  16:27

 23 |  05:43 |  06:29 |  07:17 08:02-08:14/12 |  08:06 09:34-10:06/32 |  07:59 09:31-09:58/27 10:14-10:22/8 |  08:33 10:16-11:08/52 
|  21:34 |  20:41 |  19:32 08:37-09:07/30 |  18:26 10:08-10:37/29 |  16:37 09:58-10:54/56 |  16:28

 24 |  05:44 |  06:30 |  07:19 08:04-08:11/7 |  08:08 09:35-10:05/30 |  08:01 09:31-09:57/26 10:11-10:23/12 |  08:34 10:17-11:09/52 
|  21:33 |  20:39 |  19:30 08:36-09:07/31 |  18:25 10:07-10:41/34 |  16:36 09:58-10:54/56 |  16:28

 25 |  05:45 |  06:32 |  07:20 08:36-09:07/31 |  07:10 08:36-09:04/28 |  08:02 09:32-09:57/25 10:10-10:26/16 |  08:34 10:17-11:09/52 
|  21:31 |  20:36 |  19:27 |  17:23 09:06-09:46/40 |  16:35 09:58-10:55/57 |  16:29

 26 |  05:47 |  06:34 |  07:22 08:35-09:06/31 |  07:11 08:38-09:03/25 |  08:04 09:33-09:58/25 10:10-10:27/17 |  08:35 10:17-11:10/53 
|  21:30 |  20:34 |  19:25 |  17:21 09:06-09:49/43 |  16:34 09:59-10:56/57 |  16:29

 27 |  05:48 |  06:35 |  07:24 08:35-09:06/31 |  07:13 08:38-09:01/23 |  08:05 09:32-09:57/25 |  08:35 10:18-11:10/52 
|  21:29 |  20:32 |  19:23 18:20-18:25/5 |  17:19 09:05-09:50/45 |  16:33 09:59-10:56/57 |  16:30

 28 |  05:49 |  06:37 |  07:25 08:35-09:05/30 |  07:15 08:40-08:59/19 |  08:07 09:34-09:58/24 |  08:35 10:19-11:11/52 
|  21:27 |  20:30 |  19:21 18:17-18:27/10 |  17:17 09:04-09:51/47 |  16:32 10:00-10:57/57 |  16:31

 29 |  05:51 |  06:38 |  07:27 08:35-09:04/29 |  07:17 08:43-08:56/13 |  08:08 09:35-09:58/23 |  08:36 10:19-11:12/53 
|  21:26 |  20:28 |  19:18 18:15-18:29/14 |  17:15 09:04-09:53/49 |  16:31 10:00-10:58/58 |  16:32

 30 |  05:52 |  06:40 |  07:28 08:36-09:04/28 |  07:18 09:05-09:54/49 |  08:10 09:35-09:57/22 |  08:36 10:20-11:12/52 
|  21:24 |  20:26 |  19:16 18:14-18:30/16 |  17:13 |  16:30 10:02-10:58/56 |  16:32

 31 |  05:54 |  06:41 |  |  07:20 09:05-09:55/50 |  |  08:36 10:20-11:13/53 
|  21:23 |  20:24 |  |  17:11 |  |  16:33

Sonnenscheinstunden |  498 |  452 |  382 |  334 |  270 |  248
Anzahl Minuten mit Schatten 0 0 1269 1288 2058 1808
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Projekt:

13-127-GK-02
Beschreibung:

Schattenwurfgutachten für das geplante Repowering im Windpark Grevenbroich
Lizenzierter Anwender:

T&H I ngenieure GmbH 
Bremerhavener Heerstraße 10 
DE-28717 Bremen
+ 49 (0) 421 6989 9314
info@th-ingenieure.de
Berechnet:

27.05.2015 09:31/3.0.578

SHADOW - Kalender pro WEA
Berechnung: GesamtbelastungWEA: 6 - E 82 2,3MW-7
Voraussetzungen für Berechnung des Schattenwurfs
Referenzjahr für Kalender 2015
Die dargestellten Zeiten sind die astronomisch maximal mögliche Beschattungsdauer, berechnet unter folgenden Annahmen:
   Die Sonne scheint täglich von Sonnenauf- bis -untergang
   Die Rotorfläche steht immer senkrecht zur Sonneneinfallsrichtung 
   Die Windenergieanlage/n ist/ sind immer in Betrieb

Tabellen-Layout: Die Daten für jeden Tag sind in folgender Matrix wiedergegeben (Sommerzeit wie Bezugsjahr) :

Tag im Monat Sonnenaufgang    (SS:MM) Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (SS:MM) Schattenende/Minuten mit Schatten
Sonnenuntergang (SS:MM) Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (SS:MM) Schattenende/Minuten mit Schatten

| Januar | Februar | März | April | Mai | Juni | Juli | August | September| Oktober | November | Dezember
            

  1 |  08:36 |  08:12 09:15-09:26/11 |  07:20 |  07:12 |  06:09 |  05:24 |  05:21 |  05:55 |  06:43 |  07:30 |  07:22 |  08:11
|  16:35 |  17:20 |  18:10 |  20:02 |  20:52 |  21:36 |  21:51 |  21:21 |  20:21 |  19:14 |  17:09 |  16:30

  2 |  08:36 |  08:10 09:15-09:28/13 |  07:18 |  07:10 |  06:07 |  05:24 |  05:21 |  05:57 |  06:44 |  07:32 |  07:23 08:47-08:56/9 |  08:13
|  16:36 |  17:22 |  18:12 |  20:04 |  20:53 |  21:37 |  21:50 |  21:20 |  20:19 |  19:12 |  17:08 |  16:29

  3 |  08:36 |  08:09 09:14-09:28/14 |  07:16 |  07:07 |  06:05 |  05:23 |  05:22 |  05:58 |  06:46 |  07:33 |  07:25 08:46-08:57/11 |  08:14
|  16:37 |  17:24 |  18:14 |  20:06 |  20:55 |  21:38 |  21:50 |  21:18 |  20:17 |  19:09 |  17:06 |  16:29

  4 |  08:36 |  08:07 09:13-09:28/15 |  07:14 |  07:05 |  06:03 |  05:22 |  05:23 |  06:00 |  06:48 |  07:35 |  07:27 08:44-08:57/13 |  08:15
|  16:38 |  17:26 |  18:16 |  20:07 |  20:56 |  21:39 |  21:50 |  21:16 |  20:15 |  19:07 |  17:04 |  16:28

  5 |  08:35 |  08:05 09:14-09:29/15 |  07:12 |  07:03 |  06:01 |  05:21 |  05:23 |  06:01 |  06:49 |  07:36 |  07:29 08:44-08:58/14 |  08:17
|  16:39 |  17:28 |  18:17 |  20:09 |  20:58 |  21:40 |  21:49 |  21:15 |  20:13 |  19:05 |  17:02 |  16:27

  6 |  08:35 |  08:04 09:14-09:29/15 |  07:10 |  07:01 |  05:59 |  05:21 |  05:24 |  06:03 |  06:51 |  07:38 |  07:30 08:44-08:59/15 |  08:18
|  16:40 |  17:29 |  18:19 |  20:11 |  21:00 |  21:41 |  21:49 |  21:13 |  20:10 |  19:03 |  17:01 |  16:27

  7 |  08:35 |  08:02 09:14-09:29/15 |  07:08 |  06:58 |  05:58 |  05:20 |  05:25 |  06:04 |  06:52 |  07:40 |  07:32 08:44-08:59/15 |  08:19
|  16:41 |  17:31 |  18:21 |  20:12 |  21:01 |  21:42 |  21:48 |  21:11 |  20:08 |  19:00 |  16:59 |  16:27

  8 |  08:34 |  08:01 09:14-09:28/14 |  07:05 |  06:56 |  05:56 |  05:20 |  05:26 |  06:06 |  06:54 |  07:41 |  07:34 08:44-08:59/15 |  08:20
|  16:43 |  17:33 |  18:22 |  20:14 |  21:03 |  21:43 |  21:48 |  21:09 |  20:06 |  18:58 |  16:57 |  16:26

  9 |  08:34 |  07:59 09:16-09:28/12 |  07:03 |  06:54 |  05:54 |  05:19 |  05:27 |  06:07 |  06:55 |  07:43 |  07:36 08:44-08:59/15 |  08:22
|  16:44 |  17:35 |  18:24 |  20:16 |  21:04 |  21:44 |  21:47 |  21:08 |  20:04 |  18:56 |  16:56 |  16:26

 10 |  08:34 |  07:57 09:17-09:27/10 |  07:01 |  06:52 |  05:53 |  05:19 |  05:28 |  06:09 |  06:57 |  07:45 |  07:37 08:45-08:59/14 |  08:23
|  16:45 |  17:37 |  18:26 |  20:17 |  21:06 |  21:45 |  21:46 |  21:06 |  20:01 |  18:54 |  16:54 |  16:26

 11 |  08:33 |  07:55 09:20-09:24/4 |  06:59 |  06:50 |  05:51 |  05:18 |  05:29 |  06:10 |  06:59 |  07:46 |  07:39 08:46-08:58/12 |  08:24
|  16:46 |  17:38 |  18:28 |  20:19 |  21:07 |  21:45 |  21:46 |  21:04 |  19:59 |  18:52 |  16:53 |  16:26

 12 |  08:33 |  07:54 |  06:57 |  06:47 |  05:49 |  05:18 |  05:30 |  06:12 |  07:00 |  07:48 |  07:41 08:48-08:57/9 |  08:25
|  16:48 |  17:40 |  18:29 |  20:21 |  21:09 |  21:46 |  21:45 |  21:02 |  19:57 |  18:50 |  16:51 |  16:25

 13 |  08:32 |  07:52 |  06:54 |  06:45 |  05:48 |  05:18 |  05:31 |  06:13 |  07:02 |  07:50 |  07:43 08:49-08:54/5 |  08:26
|  16:49 |  17:42 |  18:31 |  20:22 |  21:10 |  21:47 |  21:44 |  21:00 |  19:55 |  18:47 |  16:50 |  16:25

 14 |  08:31 09:35-09:38/3 |  07:50 |  06:52 |  06:43 |  05:46 |  05:17 |  05:32 |  06:15 |  07:03 |  07:51 |  07:44 09:10-09:15/5 |  08:27
|  16:51 |  17:44 |  18:33 |  20:24 |  21:12 |  21:47 |  21:43 |  20:58 |  19:52 |  18:45 |  16:48 |  16:25

 15 |  08:31 09:33-09:40/7 |  07:48 |  06:50 |  06:41 |  05:45 |  05:17 |  05:33 |  06:16 |  07:05 |  07:53 |  07:46 09:08-09:17/9 |  08:28
|  16:52 |  17:46 |  18:34 |  20:25 |  21:13 |  21:48 |  21:42 |  20:57 |  19:50 |  18:43 |  16:47 |  16:25

 16 |  08:30 09:32-09:42/10 |  07:46 |  06:48 |  06:39 |  05:43 |  05:17 |  05:34 |  06:18 |  07:06 |  07:54 |  07:48 09:07-09:19/12 |  08:29
|  16:54 |  17:47 |  18:36 |  20:27 |  21:15 |  21:48 |  21:42 |  20:55 |  19:48 |  18:41 |  16:45 |  16:25

 17 |  08:29 09:32-09:43/11 |  07:44 |  06:45 |  06:37 |  05:42 |  05:17 |  05:35 |  06:20 |  07:08 |  07:56 |  07:49 09:07-09:20/13 |  08:30
|  16:55 |  17:49 |  18:38 |  20:29 |  21:16 |  21:49 |  21:41 |  20:53 |  19:46 |  18:39 |  16:44 |  16:26

 18 |  08:28 09:31-09:44/13 |  07:42 |  06:43 |  06:35 |  05:40 |  05:17 |  05:36 |  06:21 |  07:09 |  07:58 |  07:51 09:07-09:21/14 |  08:30 10:52-10:53/1 
|  16:57 |  17:51 |  18:39 |  20:30 |  21:18 |  21:49 |  21:40 |  20:51 |  19:43 |  18:37 |  16:43 |  16:26

 19 |  08:27 09:31-09:45/14 |  07:41 |  06:41 |  06:33 |  05:39 |  05:17 |  05:38 |  06:23 |  07:11 |  08:00 |  07:53 09:06-09:20/14 |  08:31 10:52-10:55/3 
|  16:58 |  17:53 |  18:41 |  20:32 |  21:19 |  21:50 |  21:38 |  20:49 |  19:41 |  18:35 |  16:41 |  16:26

 20 |  08:26 09:31-09:45/14 |  07:39 |  06:39 |  06:30 |  05:38 |  05:17 |  05:39 |  06:24 |  07:13 |  08:01 |  07:54 09:06-09:21/15 |  08:32 10:52-10:57/5 
|  17:00 |  17:54 |  18:43 |  20:34 |  21:21 |  21:50 |  21:37 |  20:47 |  19:39 |  18:33 |  16:40 |  16:26

 21 |  08:25 09:31-09:46/15 |  07:37 |  06:36 |  06:28 |  05:36 |  05:17 |  05:40 |  06:26 |  07:14 |  08:03 |  07:56 09:06-09:22/16 |  08:32 10:52-10:57/5 
|  17:02 |  17:56 |  18:44 |  20:35 |  21:22 |  21:50 |  21:36 |  20:45 |  19:37 |  18:31 |  16:39 |  16:27

 22 |  08:24 09:31-09:46/15 |  07:35 |  06:34 |  06:26 |  05:35 |  05:17 |  05:41 |  06:27 |  07:16 |  08:05 |  07:58 09:07-09:22/15 |  08:33 10:52-10:58/6 
|  17:03 |  17:58 |  18:46 |  20:37 |  21:24 |  21:51 |  21:35 |  20:43 |  19:34 |  18:29 |  16:38 |  16:27

 23 |  08:23 09:31-09:46/15 |  07:33 |  06:32 |  06:24 |  05:34 |  05:17 |  05:43 |  06:29 |  07:17 |  08:06 |  07:59 09:08-09:22/14 |  08:33 10:52-10:58/6 
|  17:05 |  18:00 |  18:48 |  20:39 |  21:25 |  21:51 |  21:34 |  20:41 |  19:32 |  18:27 |  16:37 |  16:28

 24 |  08:22 09:32-09:47/15 |  07:31 |  06:30 |  06:22 |  05:33 |  05:18 |  05:44 |  06:30 |  07:19 |  08:08 |  08:01 09:08-09:22/14 |  08:34 10:54-10:59/5 
|  17:07 |  18:02 |  18:49 |  20:40 |  21:26 |  21:51 |  21:33 |  20:39 |  19:30 |  18:25 |  16:36 |  16:28

 25 |  08:21 09:33-09:47/14 |  07:29 |  06:27 |  06:20 |  05:31 |  05:18 |  05:45 |  06:32 |  07:20 |  07:10 |  08:02 09:09-09:22/13 |  08:34 10:54-10:58/4 
|  17:08 |  18:03 |  18:51 |  20:42 |  21:28 |  21:51 |  21:31 |  20:36 |  19:27 |  17:23 |  16:35 |  16:29

 26 |  08:20 09:33-09:46/13 |  07:27 |  06:25 |  06:18 |  05:30 |  05:18 |  05:47 |  06:34 |  07:22 |  07:11 |  08:04 09:10-09:22/12 |  08:35 10:55-10:58/3 
|  17:10 |  18:05 |  18:53 |  20:43 |  21:29 |  21:51 |  21:30 |  20:34 |  19:25 |  17:21 |  16:34 |  16:29

 27 |  08:18 09:34-09:46/12 |  07:25 |  06:23 |  06:16 |  05:29 |  05:19 |  05:48 |  06:35 |  07:24 |  07:13 |  08:05 09:10-09:21/11 |  08:35
|  17:12 |  18:07 |  18:54 |  20:45 |  21:30 |  21:51 |  21:29 |  20:32 |  19:23 |  17:19 |  16:33 |  16:30

 28 |  08:17 09:35-09:45/10 |  07:22 |  06:21 |  06:14 |  05:28 |  05:19 |  05:50 |  06:37 |  07:25 |  07:15 |  08:07 09:12-09:20/8 |  08:35
|  17:13 |  18:09 |  18:56 |  20:47 |  21:31 |  21:51 |  21:27 |  20:30 |  19:21 |  17:17 |  16:32 |  16:31

 29 |  08:16 09:37-09:44/7 |  |  07:18 |  06:12 |  05:27 |  05:20 |  05:51 |  06:38 |  07:27 |  07:17 |  08:08 09:14-09:20/6 |  08:36
|  17:15 |  |  19:58 |  20:48 |  21:33 |  21:51 |  21:26 |  20:28 |  19:18 |  17:15 |  16:31 |  16:32

 30 |  08:14 09:19-09:21/2 |  |  07:16 |  06:10 |  05:26 |  05:20 |  05:52 |  06:40 |  07:28 |  07:18 |  08:10 |  08:36
|  17:17 |  |  19:59 |  20:50 |  21:34 |  21:51 |  21:24 |  20:26 |  19:16 |  17:13 |  16:31 |  16:33

 31 |  08:13 09:17-09:25/8 |  |  07:14 |  |  05:25 |  |  05:54 |  06:41 |  |  07:20 |  |  08:36
|  17:19 |  |  20:01 |  |  21:35 |  |  21:23 |  20:24 |  |  17:11 |  |  16:33

Sonnenscheinstunden |  262 |  278 |  366 |  413 |  480 |  494 |  498 |  452 |  382 |  334 |  270 |  248
Anzahl Minuten mit Schatten 198 138 0 0 0 0 0 0 0 0 338 38
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Projekt:

13-127-GK-02
Beschreibung:

Schattenwurfgutachten für das geplante Repowering im Windpark Grevenbroich
Lizenzierter Anwender:

T&H I ngenieure GmbH 
Bremerhavener Heerstraße 10 
DE-28717 Bremen
+ 49 (0) 421 6989 9314
info@th-ingenieure.de
Berechnet:

27.05.2015 09:31/3.0.578

SHADOW - Kalender pro WEA
Berechnung: GesamtbelastungWEA: 7 - V 90 GS-8
Voraussetzungen für Berechnung des Schattenwurfs
Referenzjahr für Kalender 2015
Die dargestellten Zeiten sind die astronomisch maximal mögliche Beschattungsdauer, berechnet unter folgenden Annahmen:
   Die Sonne scheint täglich von Sonnenauf- bis -untergang
   Die Rotorfläche steht immer senkrecht zur Sonneneinfallsrichtung 
   Die Windenergieanlage/n ist/ sind immer in Betrieb

Tabellen-Layout: Die Daten für jeden Tag sind in folgender Matrix wiedergegeben (Sommerzeit wie Bezugsjahr) :

Tag im Monat Sonnenaufgang    (SS:MM) Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (SS:MM) Schattenende/Minuten mit Schatten
Sonnenuntergang (SS:MM) Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (SS:MM) Schattenende/Minuten mit Schatten

| Januar | Februar | März | April | Mai | Juni
      

  1 |  08:36 10:00-10:30/30 |  08:11 |  07:20 |  07:12 |  06:09 |  05:24
|  16:35 |  17:20 |  18:10 |  20:02 |  20:52 |  21:36

  2 |  08:36 10:00-10:30/30 |  08:10 |  07:18 |  07:09 |  06:07 |  05:23
|  16:36 |  17:22 |  18:12 |  20:04 |  20:53 |  21:37

  3 |  08:36 10:00-10:30/30 |  08:09 |  07:16 |  07:07 |  06:05 |  05:23
|  16:37 |  17:24 |  18:14 |  20:06 |  20:55 |  21:38

  4 |  08:36 10:01-10:31/30 |  08:07 |  07:14 |  07:05 |  06:03 |  05:22
|  16:38 |  17:26 |  18:16 |  20:07 |  20:56 |  21:39

  5 |  08:35 10:02-10:31/29 |  08:05 |  07:12 |  07:03 |  06:01 |  05:21
|  16:39 |  17:28 |  18:17 |  20:09 |  20:58 |  21:40

  6 |  08:35 10:02-10:30/28 |  08:04 08:59-09:07/8 |  07:10 |  07:01 |  05:59 |  05:21
|  16:40 |  17:29 |  18:19 |  20:11 |  21:00 |  21:41

  7 |  08:35 10:03-10:31/28 |  08:02 08:57-09:09/12 |  07:07 |  06:58 |  05:58 |  05:20
|  16:41 |  17:31 |  18:21 |  20:12 |  21:01 |  21:42

  8 |  08:34 09:46-09:50/4 |  08:00 08:56-09:10/14 |  07:05 |  06:56 |  05:56 |  05:19
|  16:42 10:03-10:30/27 |  17:33 |  18:22 |  20:14 |  21:03 |  21:43

  9 |  08:34 09:45-09:53/8 |  07:59 08:56-09:12/16 |  07:03 |  06:54 |  05:54 |  05:19
|  16:44 10:04-10:30/26 |  17:35 |  18:24 |  20:16 |  21:04 |  21:44

 10 |  08:34 09:44-09:54/10 |  07:57 08:55-09:13/18 |  07:01 |  06:52 |  05:53 |  05:19
|  16:45 10:04-10:29/25 |  17:36 |  18:26 |  20:17 |  21:06 |  21:45

 11 |  08:33 09:43-09:55/12 |  07:55 08:55-09:13/18 |  06:59 |  06:50 |  05:51 |  05:18
|  16:46 10:04-10:28/24 |  17:38 |  18:27 |  20:19 |  21:07 |  21:45

 12 |  08:33 09:44-09:57/13 |  07:54 08:54-09:13/19 |  06:57 |  06:47 |  05:49 |  05:18
|  16:48 10:06-10:23/17 |  17:40 |  18:29 |  20:21 |  21:09 |  21:46

 13 |  08:32 09:43-09:58/15 |  07:52 08:54-09:13/19 |  06:54 |  06:45 |  05:48 |  05:18
|  16:49 10:06-10:23/17 |  17:42 |  18:31 |  20:22 |  21:10 |  21:47

 14 |  08:31 09:43-09:59/16 |  07:50 08:55-09:12/17 |  06:52 |  06:43 |  05:46 |  05:17
|  16:51 10:07-10:23/16 |  17:44 |  18:33 |  20:24 |  21:12 |  21:47

 15 |  08:31 09:43-09:59/16 |  07:48 08:55-09:12/17 |  06:50 |  06:41 |  05:45 |  05:17
|  16:52 10:08-10:22/14 |  17:45 |  18:34 |  20:25 |  21:13 |  21:48

 16 |  08:30 09:42-10:00/18 |  07:46 08:39-08:43/4 |  06:48 |  06:39 |  05:43 |  05:17
|  16:54 10:09-10:22/13 |  17:47 08:56-09:11/15 |  18:36 |  20:27 |  21:15 |  21:48

 17 |  08:29 09:42-10:01/19 |  07:44 08:36-08:46/10 |  06:45 |  06:37 19:38-19:42/4 |  05:42 |  05:17
|  16:55 10:10-10:21/11 |  17:49 08:57-09:10/13 |  18:38 |  20:29 |  21:16 |  21:49

 18 |  08:28 09:43-10:01/18 |  07:42 08:34-08:48/14 |  06:43 |  06:35 19:35-19:45/10 |  05:40 |  05:17
|  16:57 10:13-10:19/6 |  17:51 08:59-09:08/9 |  18:39 |  20:30 |  21:18 |  21:49

 19 |  08:27 09:43-10:02/19 |  07:41 08:33-08:49/16 |  06:41 |  06:32 19:33-19:46/13 |  05:39 |  05:17
|  16:58 |  17:53 |  18:41 |  20:32 |  21:19 |  21:50

 20 |  08:26 09:43-10:02/19 |  07:39 08:32-08:50/18 |  06:39 |  06:30 19:32-19:47/15 |  05:38 |  05:17
|  17:00 |  17:54 |  18:43 |  20:34 |  21:21 |  21:50

 21 |  08:25 09:44-10:03/19 |  07:37 08:31-08:50/19 |  06:36 |  06:28 19:31-19:47/16 |  05:36 |  05:17
|  17:02 |  17:56 |  18:44 |  20:35 |  21:22 |  21:50

 22 |  08:24 09:43-10:02/19 |  07:35 08:31-08:50/19 |  06:34 |  06:26 19:31-19:48/17 |  05:35 |  05:17
|  17:03 |  17:58 |  18:46 |  20:37 |  21:23 |  21:51

 23 |  08:23 09:44-10:03/19 |  07:33 08:31-08:50/19 |  06:32 |  06:24 19:30-19:47/17 |  05:34 |  05:17
|  17:05 |  18:00 |  18:48 |  20:39 |  21:25 |  21:51

 24 |  08:22 09:45-10:03/18 |  07:31 08:31-08:50/19 |  06:30 |  06:22 19:30-19:47/17 |  05:32 |  05:18
|  17:07 |  18:02 |  18:49 |  20:40 |  21:26 |  21:51

 25 |  08:21 09:46-10:03/17 |  07:29 08:32-08:49/17 |  06:27 |  06:20 19:30-19:46/16 |  05:31 |  05:18
|  17:08 |  18:03 |  18:51 |  20:42 |  21:28 |  21:51

 26 |  08:20 09:46-10:02/16 |  07:27 08:33-08:49/16 |  06:25 |  06:18 19:31-19:45/14 |  05:30 |  05:18
|  17:10 |  18:05 |  18:53 |  20:43 |  21:29 |  21:51

 27 |  08:18 09:47-10:02/15 |  07:24 08:33-08:46/13 |  06:23 |  06:16 19:31-19:44/13 |  05:29 |  05:19
|  17:12 |  18:07 |  18:54 |  20:45 |  21:30 |  21:51

 28 |  08:17 09:48-10:00/12 |  07:22 08:35-08:44/9 |  06:21 |  06:14 19:33-19:42/9 |  05:28 |  05:19
|  17:13 |  18:09 |  18:56 |  20:47 |  21:31 |  21:51

 29 |  08:16 09:51-09:59/8 |  |  07:18 |  06:12 19:36-19:40/4 |  05:27 |  05:20
|  17:15 |  |  19:58 |  20:48 |  21:33 |  21:51

 30 |  08:14 |  |  07:16 |  06:10 |  05:26 |  05:20
|  17:17 |  |  19:59 |  20:50 |  21:34 |  21:51

 31 |  08:13 |  |  07:14 |  |  05:25 |  
|  17:19 |  |  20:01 |  |  21:35 |  

Sonnenscheinstunden |  262 |  278 |  366 |  413 |  480 |  494
Anzahl Minuten mit Schatten 731 388 0 165 0 0
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Projekt:

13-127-GK-02
Beschreibung:

Schattenwurfgutachten für das geplante Repowering im Windpark Grevenbroich
Lizenzierter Anwender:

T&H I ngenieure GmbH 
Bremerhavener Heerstraße 10 
DE-28717 Bremen
+ 49 (0) 421 6989 9314
info@th-ingenieure.de
Berechnet:

27.05.2015 09:31/3.0.578

SHADOW - Kalender pro WEA
Berechnung: GesamtbelastungWEA: 7 - V 90 GS-8
Voraussetzungen für Berechnung des Schattenwurfs
Referenzjahr für Kalender 2015
Die dargestellten Zeiten sind die astronomisch maximal mögliche Beschattungsdauer, berechnet unter folgenden Annahmen:
   Die Sonne scheint täglich von Sonnenauf- bis -untergang
   Die Rotorfläche steht immer senkrecht zur Sonneneinfallsrichtung 
   Die Windenergieanlage/n ist/ sind immer in Betrieb

Tabellen-Layout: Die Daten für jeden Tag sind in folgender Matrix wiedergegeben (Sommerzeit wie Bezugsjahr) :

Tag im Monat Sonnenaufgang    (SS:MM) Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (SS:MM) Schattenende/Minuten mit Schatten
Sonnenuntergang (SS:MM) Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (SS:MM) Schattenende/Minuten mit Schatten

| Juli | August | September| Oktober | November | Dezember
      

  1 |  05:21 |  05:55 |  06:43 |  07:30 |  07:22 08:24-08:42/18 |  08:11 09:25-09:39/14 
|  21:51 |  21:21 |  20:21 |  19:14 |  17:09 |  16:30 09:48-10:04/16

  2 |  05:21 |  05:57 |  06:44 |  07:32 |  07:23 08:25-08:42/17 |  08:13 09:25-09:38/13 10:06-10:09/3 
|  21:50 |  21:20 |  20:19 |  19:12 |  17:07 |  16:29 09:47-10:05/18

  3 |  05:22 |  05:58 |  06:46 |  07:33 |  07:25 08:24-08:41/17 |  08:14 09:27-09:38/11 
|  21:50 |  21:18 |  20:17 |  19:09 |  17:06 |  16:28 09:48-10:12/24

  4 |  05:23 |  06:00 |  06:48 |  07:35 |  07:27 08:25-08:40/15 |  08:15 09:28-09:37/9 
|  21:50 |  21:16 |  20:15 |  19:07 |  17:04 |  16:28 09:48-10:13/25

  5 |  05:23 |  06:01 |  06:49 |  07:36 |  07:29 08:26-08:39/13 |  08:17 09:30-09:36/6 
|  21:49 |  21:15 |  20:13 |  19:05 |  17:02 |  16:27 09:47-10:14/27

  6 |  05:24 |  06:03 |  06:51 |  07:38 |  07:30 08:28-08:38/10 |  08:18 09:48-10:16/28 
|  21:49 |  21:13 |  20:10 |  19:03 |  17:01 |  16:27

  7 |  05:25 |  06:04 |  06:52 |  07:40 |  07:32 08:32-08:34/2 |  08:19 09:48-10:17/29 
|  21:48 |  21:11 |  20:08 |  19:00 |  16:59 |  16:27

  8 |  05:26 |  06:06 |  06:54 |  07:41 |  07:34 |  08:20 09:48-10:17/29 
|  21:48 |  21:09 |  20:06 |  18:58 |  16:57 |  16:26

  9 |  05:27 |  06:07 |  06:55 |  07:43 |  07:36 |  08:22 09:50-10:19/29 
|  21:47 |  21:08 |  20:04 |  18:56 |  16:56 |  16:26

 10 |  05:28 |  06:09 |  06:57 |  07:45 |  07:37 |  08:23 09:50-10:19/29 
|  21:46 |  21:06 |  20:01 |  18:54 |  16:54 |  16:26

 11 |  05:29 |  06:10 |  06:59 |  07:46 |  07:39 |  08:24 09:50-10:20/30 
|  21:46 |  21:04 |  19:59 |  18:52 |  16:52 |  16:25

 12 |  05:30 |  06:12 |  07:00 |  07:48 |  07:41 |  08:25 09:51-10:20/29 
|  21:45 |  21:02 |  19:57 |  18:49 |  16:51 |  16:25

 13 |  05:31 |  06:13 |  07:02 |  07:49 |  07:42 |  08:26 09:51-10:21/30 
|  21:44 |  21:00 |  19:55 |  18:47 |  16:50 |  16:25

 14 |  05:32 |  06:15 |  07:03 |  07:51 |  07:44 09:23-09:30/7 |  08:27 09:52-10:22/30 
|  21:43 |  20:58 |  19:52 |  18:45 |  16:48 |  16:25

 15 |  05:33 |  06:16 19:45-19:46/1 |  07:05 |  07:53 09:08-09:17/9 |  07:46 09:21-09:32/11 |  08:28 09:52-10:22/30 
|  21:42 |  20:57 |  19:50 |  18:43 |  16:47 |  16:25

 16 |  05:34 |  06:18 19:40-19:49/9 |  07:06 |  07:54 09:06-09:19/13 |  07:48 09:21-09:34/13 |  08:29 09:53-10:23/30 
|  21:42 |  20:55 |  19:48 |  18:41 |  16:45 |  16:25

 17 |  05:35 |  06:19 19:39-19:51/12 |  07:08 |  07:56 09:04-09:20/16 |  07:49 09:20-09:35/15 |  08:30 09:53-10:24/31 
|  21:41 |  20:53 |  19:46 |  18:39 |  16:44 |  16:26

 18 |  05:36 |  06:21 19:37-19:52/15 |  07:09 |  07:58 09:03-09:21/18 |  07:51 09:20-09:36/16 |  08:30 09:53-10:23/30 
|  21:40 |  20:51 |  19:43 |  18:37 |  16:43 |  16:26

 19 |  05:38 |  06:23 19:37-19:53/16 |  07:11 |  07:59 09:03-09:21/18 |  07:53 09:19-09:36/17 |  08:31 09:54-10:24/30 
|  21:38 |  20:49 |  19:41 |  18:35 |  16:41 |  16:26

 20 |  05:39 |  06:24 19:36-19:52/16 |  07:13 |  08:01 09:02-09:21/19 |  07:54 09:19-09:37/18 |  08:32 09:55-10:25/30 
|  21:37 |  20:47 |  19:39 |  18:33 |  16:40 |  16:26

 21 |  05:40 |  06:26 19:36-19:53/17 |  07:14 |  08:03 09:01-09:21/20 |  07:56 09:19-09:38/19 |  08:32 09:55-10:25/30 
|  21:36 |  20:45 |  19:37 |  18:31 |  16:39 |  16:27

 22 |  05:41 |  06:27 19:35-19:52/17 |  07:16 |  08:05 09:02-09:20/18 |  07:58 09:19-09:38/19 |  08:33 09:56-10:26/30 
|  21:35 |  20:43 |  19:34 |  18:29 |  16:38 |  16:27

 23 |  05:43 |  06:29 19:35-19:52/17 |  07:17 |  08:06 09:02-09:20/18 |  07:59 09:20-09:39/19 |  08:33 09:56-10:26/30 
|  21:34 |  20:41 |  19:32 |  18:27 |  16:37 |  16:28

 24 |  05:44 |  06:30 19:35-19:51/16 |  07:19 |  08:08 09:03-09:19/16 |  08:01 09:19-09:39/20 |  08:34 09:57-10:27/30 
|  21:33 |  20:38 |  19:30 |  18:25 |  16:36 |  16:28

 25 |  05:45 |  06:32 19:36-19:50/14 |  07:20 |  07:10 08:04-08:18/14 |  08:02 09:20-09:39/19 |  08:34 09:57-10:27/30 
|  21:31 |  20:36 |  19:27 |  17:23 08:29-08:38/9 |  16:35 09:52-09:56/4 |  16:29

 26 |  05:47 |  06:34 19:37-19:48/11 |  07:22 |  07:11 08:06-08:17/11 |  08:04 09:21-09:39/18 |  08:35 09:57-10:27/30 
|  21:30 |  20:34 |  19:25 |  17:21 08:27-08:40/13 |  16:34 09:50-09:59/9 |  16:29

 27 |  05:48 |  06:35 19:39-19:46/7 |  07:24 |  07:13 08:07-08:13/6 |  08:05 09:21-09:39/18 |  08:35 09:57-10:27/30 
|  21:29 |  20:32 |  19:23 |  17:19 08:25-08:40/15 |  16:33 09:48-10:00/12 |  16:30

 28 |  05:49 |  06:37 |  07:25 |  07:15 08:24-08:41/17 |  08:07 09:22-09:39/17 |  08:35 09:59-10:29/30 
|  21:27 |  20:30 |  19:21 |  17:17 |  16:32 09:48-10:01/13 |  16:31

 29 |  05:51 |  06:38 |  07:27 |  07:17 08:24-08:42/18 |  08:08 09:22-09:38/16 |  08:35 09:59-10:29/30 
|  21:26 |  20:28 |  19:18 |  17:15 |  16:31 09:47-10:02/15 |  16:32

 30 |  05:52 |  06:40 |  07:28 |  07:18 08:24-08:42/18 |  08:10 09:23-09:39/16 |  08:36 09:59-10:29/30 
|  21:24 |  20:26 |  19:16 |  17:13 |  16:30 09:47-10:03/16 |  16:32

 31 |  05:54 |  06:41 |  |  07:20 08:24-08:42/18 |  |  08:36 10:00-10:30/30 
|  21:23 |  20:24 |  |  17:11 |  |  16:33

Sonnenscheinstunden |  498 |  452 |  382 |  334 |  270 |  248
Anzahl Minuten mit Schatten 0 168 0 304 439 940
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SHADOW - Grafischer Kalender pro WEA
Berechnung: Gesamtbelastung

Schattenrezeptoren
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Beschreibung:

Schattenwurfgutachten für das
geplante Repowering im Windpark
Grevenbroich

SHADOW -
Karte
Berechnung: 
Gesamtbelastung

0 250 500 750 1000 m
Karte:  Lageplan1 , Maßstab 1:20.000, Mitte:  GK (3 deg)-DHDN/PD/Bessel (DE 1995 < ± 5m) Zone: 2  Ost:  2.542.483  Nord: 5.659.035

Neue WEA Existierende WEA Schattenrezeptor
Höhe der Schattenkarte:  Höhenlinien: CONTOURLINE_ONLINEDATA_2.wpo (3)

Max. Minuten an einem Tag,
Astron.max.mögl.

30 

Stunden/Jahr,
Astron.max.mögl.

0,0 - 30,0 

30,0 - 1.000,0 


