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1 Zusammenfassung

Die Energiequelle GmbH plant die Errichtung von 9 neuen Windenergieanlagen (WEA) vom
Typ Vestas V162-6.0 MW mit einer Nabenhéhe von 169 m im Windpark Zeven-Wistedt
(Nds.). Nordwestlich in ca. 2 km Entfernung zu den geplanten WEA ist bereits eine WEA des
Typs Nordex N43/600 vorhanden. Sudlich in ca. 2,5 km Entfernung zu den geplanten WEA
sind auRerdem zwei weitere WEA des Typs Enercon E-40 vorhanden. Fir die Genehmigung
wird ein Nachweis gefordert, dass durch den zu erwartenden Schattenwurf der geplanten
und vorhandenen WEA die Anforderungen der WEA-Schattenwurf-Hinweise des Landeraus-
schusses fur Immissionsschutz /4/ bei den nachstgelegenen Wohnhausern eingehalten
werden.

Insgesamt wurden fur die Berechnung der astronomisch maximal moglichen Beschattungs-
dauer 13 Immissionsorte in der Umgebung des Windparks festgesetzt. Die
Berechnungsergebnisse sind detailliert in Abschnitt 8.2 des Berichtes dargestellt.

Die Berechnungen ergaben, dass die zulassige Beschattungsdauer pro Jahr an den Immis-
sionsorten 10 1, 10 5 bis 10 8 und 10 10 bis 10 13 aufgrund der Zusatzbelastung
Uberschritten wird. Hier missen die geplanten WEA so abgeschaltet werden, dass an den
Immissionsorten 10 1, 10 5 bis IO 8 und 10 10 bis 10 13 sowie an den benachbarten Wohn-
hausern die zulassige Beschattungsdauer pro Jahr unter Bertcksichtigung der Vorbelastung
eingehalten wird.

Weiterhin ergaben die Berechnungen, dass die zulassige Beschattungsdauer pro Tag an
den Immissionsorten 10 1, 10 5 bis 10 8 und 10 10 bis IO 13 aufgrund der Zusatzbelastung
Uberschritten wird. Die geplanten WEA muissen daher an diesen Tagen so abgeschaltet
werden, dass die maximal zulassige Beschattungsdauer pro Tag an den Immissionsorten
IO 1, 10 5 bis IO 8 und 10 10 bis IO 13 sowie an den benachbarten Wohnhausern unter Be-
rucksichtigung der Vorbelastung eingehalten wird.

Gemal den WEA-Schattenwurf-Hinweisen /4/ sind direkt an Gebduden beginnende Aullen-
flachen (z. B. Terrassen und Balkone) schutzwurdigen Raumen tagsuber zwischen 6 - 22
Uhr gleichgestellt. Im hausnahen Aufienbereich sind in der Regel keine schattenwurfrelevan-
ten Unterschiede im Vergleich mit den in Tabelle 4 und Tabelle 5 berechneten Werten zu
erwarten. Auf eine gesonderte Betrachtung wurde daher verzichtet.
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2 Ausgangslage und Zielsetzung

Die Energiequelle GmbH plant die Errichtung von 9 neuen Windenergieanlagen (WEA) vom
Typ Vestas V162-6.0 MW mit einer Nabenhéhe von 169 m im Windpark Zeven-Wistedt
(Nds.). Nordwestlich in ca. 2 km Entfernung zu den geplanten WEA ist bereits eine WEA des
Typs Nordex N43/600 vorhanden. Sudlich in ca. 2,5 km Entfernung zu den geplanten WEA
sind auRerdem zwei weitere WEA des Typs Enercon E-40 vorhanden. Fir die Genehmigung
wird ein Nachweis gefordert, dass durch den zu erwartenden Schattenwurf der geplanten
und vorhandenen WEA die Anforderungen der WEA-Schattenwurf-Hinweise des Landeraus-
schusses fur Immissionsschutz /4/ bei den nachstgelegenen Wohnhausern eingehalten
werden.

3 Angewandte Vorschriften, Normen, Richtlinien

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

/1/ Bundes-Immissionsschutzgesetz (BImSchG), 1. Gesetz zum Schutz vor schadlichen
Umwelteinwirkungen durch Luftverunreinigungen, Gerausche, Erschitterungen und
ahnliche Vorgange, Fassung vom 26.09.2002, Bundesgesetzblatt | S. 3830, 2002,

/2] VDI 3789 Blatt 2: Umweltmeteorologie - Wechselwirkungen zwischen Atmosphare und
Oberflachen, Berechnung der kurz- und langwelligen Strahlung, Disseldorf, 10/1994,

13/ DIN 5034-2: Tageslicht in Innenrdumen — Grundlagen, Beuth-Verlag, 02/1985.

Weitere verwendete Unterlagen:

/4/  Landerausschuss fur Immissionsschutz: Hinweise zur Ermittlung und Beurteilung der
optischen Immissionen von Windenergieanlagen, Aktualisierung 2019 (WKA-
Schattenwurfhinweise), 23.01.2020,

/51 Freund, Hans-Dieter: Einflusse der LufttrGbung der Sonnenausdehnung und der Flu-
gelform auf den Schattenwurf von Windenergieanlagen, Forschungsbericht zur
Umwelttechnik, FH Kiel, Januar 2002,

16/ Freund, Hans-Dieter: Die Reichweite des Schattenwurfs von Windkraftanlagen, Um-
weltforschungsdatenbank UFORDAT, Juni 1999,

71 J. Pohl, F. Faul, R. Mausfeld: Belastigung durch periodischen Schattenwurf von Wind-
energieanlagen, Feldstudie, Institut fur Psychologie der Christian-Albrechts-Universitat
zu Kiel, 31.07.1999,

/8/ J. Pohl, F. Faul, R. Mausfeld: Belastigung durch periodischen Schattenwurf von Wind-
energieanlagen, Laborstudie, Institut fir Psychologie der Christian-Albrechts-
Universitat zu Kiel, 15.05.2000.
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4  Ortliche Gegebenheiten

Die geplanten WEA befinden sich sudostlich der Ortschaft Bruttendorf, sudwestlich der Ort-
schaft Wistedt und norddstlich der Ortschaft Wehldorf im niedersachsischen Landkreis
Rotenburg. Nordwestlich in ca. 2 km Entfernung zu den geplanten WEA ist bereits eine WEA
des Typs Nordex N43/600 vorhanden. Sudlich in ca. 2,5 km Entfernung zu den geplanten
WEA sind aufRerdem zwei weitere WEA des Typs Enercon E-40 vorhanden. Die nachstgele-
genen Wohnbebauungen befinden sich nordéstlich, nordwestlich, stidostlich und stidwestlich
der geplanten WEA.

Das Gelande weist keine fur die Schattenwurfberechnungen relevanten Héhenunterschiede
auf. Einen genauen Uberblick tiber die értlichen Gegebenheiten vermittelt der Lageplan im
Anhang des Berichtes.

5 Grundlagen zur Beurteilung der optischen Immissionen

Gemal den Hinweisen zur Ermittlung und Beurteilung der optischen Immissionen von Wind-
energieanlagen des Landerausschusses fur Immissionsschutz /4/ ist flir die malgeblichen
Immissionsorte eine Bezugshohe von 2 m uber Erdboden zu bericksichtigen. Unter Nr. 4.1,
Auflagen und Minderungsmalinahmen, Schattenwurf /4/ wird weiterhin darauf hingewiesen,
dass bei der Festlegung der genauen Abschaltzeiten die raumliche Ausdehnung am Immis-
sionsort (z. B. Fenster- oder Balkonflache) zu bertcksichtigen ist. Bei Innenrdumen ist die
Bezugshdhe die Fenstermitte. Bei AuRenflachen betragt die Bezugshéhe 2 m iber Boden.

MaRgebliche Immissionsorte im Sinne der WEA-Schattenwurf-Hinweise /4/ sind

a) schutzwirdige Raume, die als
e \Wohnraume, einschlief3lich Wohndielen
e Schlafraume, einschlieBlich Ubernachtungsraume in Beherbergungsstatten und Bet-
tenraume in Krankenhausern und Sanatorien
¢ Unterrichtsrdume in Schulen, Hochschulen und &hnlichen Einrichtungen
e Bilrordume, Praxisraume, Arbeitsrdume, Schulungsraume und ahnliche Arbeitsraume
genutzt werden.

Direkt an Gebauden beginnende AuRenflachen (z. B. Terrassen und Balkone) sind schutz-
wurdigen Raumen tagsuber zwischen 6.00 - 22.00 Uhr gleichgestellt.

b) unbebaute Flachen in einer Bezugshdhe von 2 m Gber Grund an dem am starksten be-
troffenen Rand der Flachen, auf denen nach Bau- und Planungsrecht Gebaude mit

schutzwurdigen Raumen zulassig sind.

Die Immissionsrichtwerte der WEA-Schattenwurf-Hinweise /4/ fir die astronomisch maximal
madgliche Beschattungsdauer betragen:
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o 30 Stunden pro Kalenderjahr und
e 30 Minuten pro Tag.

6 Immissionsorte

Unter Bertcksichtigung der ortlichen Gegebenheiten wurden folgende maf3gebliche Immissi-
onsorte fur die Beurteilung der optischen Immissionen, verursacht durch das geplante
Vorhaben, festgesetzt:

Tabellel Immissionsorte

Immissions- Koordinaten UTM ETRS89, Zone 32

Lage / Ad
ort age resse

Rechtswert in m Hochwert in m

Ostliche Baugrenze Wohnbauflache FNP

101 Brittendorf, 27404 Zeven - Brittendorf 518988 5800842

102 Hofkoh 1,
27404 Zeven - Wistedt 520453 5902188
103 Hofkoh 2,
27404 Zeven - Wistedt 520436 5902137
Hofkoh 3,
104 520453 5902077

27404 Zeven - Wistedt

In der Grof3en Horn 14,

105 27404 Zeven - Wistedt 520819 5901700

Am Wohnpark 5B,

106 27404 Zeven - Wistedt 521285 5901385

Osenhorster Weg 12,

o7 27404 Zeven - Wistedt 521251 5900773

Bahnhof Elsdorf 8,

o8 27404 Zeven - Wistedt 522076 5899478

Westliche Baugrenze B-Plan Nr. 16 ,Sieks

109 Weg*, Gemeinde Elsdorf, 27404 Elsdorf, 522676 5899128

Osenhorst 5,

1010 27404 Zeven - Wistedt 521175 5898824

Im Acker 5,

10 11 27404 Gyhum - Wehldorf 519046 5898711

Wehldorfer Holz 1,

1012 27404 Gyhum - Wehldorf 518352 5899389
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IriresEne Koordinaten UTM ETRS89, Zone 32
t Lage / Adresse
2 Rechtswert in m Hochwert in m
1013 Stubbenende 23, ]
27404 Briittendorf 518.850 5.900.895

Fur die Immissionsorte wurde eine Hohe von 2 m Uber GOK angesetzt. Bei den Berechnun-
gen wurde fur die Rezeptoren der so genannte ,Gewachshaus-Modus® berlcksichtigt, womit
die Schattenrezeptoren Beschattungen aus allen Richtungen empfangen. Dadurch sind die
Rezeptoren unabhangig von der tatsachlichen Ausrichtung der Fenster.

In den Schattenkarten der Anlagen 2 bis 4 sind die durch die vorhandenen und geplanten
WEA astronomisch maximal mogliche Beschattungsdauer von mindestens 30 Stunden pro
Jahr durch eine blaue Flache und die Beschattungsdauer von mindestens 30 Minuten pro
Tag durch eine rote Iso-Schattenlinie dargestellt. Anhand dieser Karten wurden die Wohn-
hauser innerhalb, bzw. in unmittelbarer Nahe der Einwirkungsbereiche als maligebliche
Immissionsorte eingestuft.

7 Windenergieanlagen

7.1 Vorbelastung

Die den Berechnungen zu Grunde gelegten Windenergieanlagen fir 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 fir
die Schattenwurfberechnungen verwendeten Eingabeparameter der relevanten Windener-
gieanlagen eingetragen:

Tabelle 2 Eingabeparameter fur die vorhandenen Windenergieanlagen

.. Maximale Blatttiefe bei
Anlage Rotor-g Nabenhdhe Blatttiefe 90 % Radius
Nordex N43/600 43,0 m 420 m 1,65 m 0,71 m
Enercon E-40 40,0 m 50,0 m 1,97 m 0,49 m

Die Blatttiefen der vorhandenen Windenergieanlagen stammen aus der Datenbank der Be-
rechnungssoftware WindPRO. Aus der mittleren Blatttiefe ermittelt die Software den
relevanten Beschattungsbereich der Windenergieanlagen.
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7.2 Zusatzbelastung

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

Tabelle 3 Eingabeparameter fir die geplanten Windenergieanlagen

Maximale Blatttiefe bei
Anl Rotor- Nabenhéh
niage otor-o abenhohe Blatttiefe 90 % Radius
V162-6.0 MW 162,0 m 169,0 m 432m 1,68 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.

8 Ermittlung und Beurteilung der Schattenwurfimmissionen

8.1 Berechnungsmodell

Die Berechnungen der Schattenwurfimmissionen wurden mit dem Programm WindPRO,
Modul SHADOW, in der Version 3.6.355 durchgefuhrt. Zur Ermittlung der Schattenwurf-
immissionen wird vom Berechnungsprogramm ein Modell verwendet, bei dem die Sonne als
punktférmige Quelle und die von den Rotorblattern tGberstrichene Flache als Kreisflache de-
finiert ist. Weitere malgebliche Berechnungsparameter sind die Nabenhdhe und der
Rotordurchmesser der WEA sowie die Koordinaten inkl. der geografischen Héhe der WEA
und der Immissionspunkte, an denen Schattenrezeptoren angeordnet sind. Der Tages- und
Jahresverlauf der Sonne wird vom Programm unter Einbeziehung der Erdrotation, der Nei-
gung der Erdachse, der elliptischen Laufbahn der Erde, der geographischen und zeitlichen
Daten des Standortes und der geringfligig unterschiedlichen Dauer eines Tages simuliert.
Der Gang des Schattens jedes WEA-Rotors wird in 1 Minuten-Schritten Uber ein Jahr be-
rechnet. 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 Beschattungs-
bereiches wird das so genannte 20 %-Verdeckungskriterium herangezogen. Dabei ergibt
sich der zu priufende Bereich aus dem Abstand zur WEA, in welchem die Sonnenflache ge-
rade zu 20 % durch ein Rotorblatt verdeckt wird. Da die Blatttiefe nicht Gber den gesamten
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Fligel konstant ist, sondern zur Rotorblattspitze hin abnimmt, wird ersatzweise ein recht-
eckiges Rotorblatt mit folgender mittlerer Blatttiefe ermittelt:

Mittlere Blatttiefe = 2 * (max. Blatttiefe + min. Blatttiefe bei 90 % Radius)

Innerhalb der Berechnungen wird der astronomisch maximal mogliche Schattenwurf ermit-
telt. Vorausgesetzt wird standiger Sonnenschein bei allzeit wolkenfreiem Himmel sowie ein
permanenter Betrieb der WEA (100 % Verfugbarkeit). Die Rotorflache steht zudem immer
senkrecht zur Sonneneinfallsrichtung, die tatsachlich auftretende Windrichtung bleibt somit
unbericksichtigt.

8.2 Ergebnisse und Beurteilung

Unter Bericksichtigung der in Abschnitt 7 dargestellten Emissionsansatze berechnen sich
folgende Beschattungsdauern, verursacht durch die Vorbelastung (VB), Zusatzbelastung
(ZB) und Gesamtbelastung (GB):

Tabelle 4 berechnete Beschattungsdauer in Stunden pro Jahr (aufgerundet)

e berechnete BeschattLjr;gr;]?dauer in Stunden pro zulassige astronomisch maximal
ort mogliche Beschattungsdauer in
VB 7B GB Stunden pro Jahr
10 1 0 107 107 30
102 0 0 0 30
103 0 0 0 30
10 4 0 0 0 30
105 0 41 41 30
06 0 65 65 30
107 0 143 143 30
108 0 44 44 30
109 0 0 0 30
10 10 0 59 59 30
10 11 0 39 39 30
1012 0 48 48 30
10 13 0 92 92 30

Fettdruck: Uberschreitung der zulassigen Beschattungsdauer
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Tabelle 5 berechnete Beschattungsdauer in Minuten pro Tag

Immissions. | Perechnete Beschattungsdauer in Minuten pro Tag zulf:istc,ige astronomisch maximgl
ort madgliche Beschattungsdauer in
VB ZB GB Minuten pro Tag
10 1 0 58 58 30
102 0 0 0 30
103 0 0 0 30
104 0 0 0 30
105 0 38 38 30
106 0 43 43 30
107 0 78 78 30
108 0 45 45 30
109 0 0 0 30
1010 0 48 48 30
10 11 0 43 43 30
1012 0 43 43 30
1013 0 51 51 30

Fettdruck: Uberschreitung der zuléssigen Beschattungsdauer

Die Berechnungen ergaben, dass die maximal, zulassige Beschattungsdauer pro Jahr an
den Immissionsorten 10 1, 10 5 bis 10 8 und 10 10 bis 10 13 Uberschritten wird. Die Uber-
schreitungen resultieren aufgrund der Zusatzbelastung durch die geplanten WEA. An den
Ubrigen Immissionsorten wird die maximal zuldssige Beschattungsdauer pro Jahr unterschrit-
ten.

Weiterhin ergaben die Berechnungen, dass die maximal zuldssige Beschattungsdauer pro
Tag an den Immissionsorten 10 1, IO 5 bis 10 8 und IO 10 bis 10 13 Uberschritten wird. Hier
resultiert die Uberschreitung der maximal zuldssigen Beschattungsdauer aufgrund der Zu-
satzbelastung. An den (Ubrigen Immissionsorten wird die maximal zulassige
Beschattungsdauer pro Tag unterschritten.

Da die durch die Vorbelastung und die Zusatzbelastung verursachte maximale Beschat-
tungsdauer nicht an den gleichen Tagen auftritt, ergibt sich die maximale Beschattungsdauer
pro Tag durch die Gesamtbelastung nicht durch Addition der Vor- und Zusatzbelastung.

Gemal den WEA-Schattenwurf-Hinweisen /4/ sind direkt an Gebauden beginnende Aul3en-

flachen (z. B. Terrassen und Balkone) schutzwurdigen Raumen tagsuber zwischen 6 - 22
Uhr gleichgestellt.
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Im hausnahen Aufienbereich sind in der Regel keine schattenwurfrelevanten Unterschiede
im Vergleich mit den in Tabelle 4 und Tabelle 5 berechneten Werten zu erwarten. Auf eine
gesonderte Betrachtung wurde daher verzichtet.

8.3 Qualitat der Ergebnisse

Das Berechnungsverfahren der WEA-Schattenwurf-Hinweise /4/ legt generell die fir den
Schattenwurf gunstige Mitwindsituation (Wind weht von der Sonne zum Immissionsort) zu
Grunde. Es wird eine minimale relevante Sonnenhdéhe von 3° angenommen. Niedrigere
Sonnenstande gehen nicht in die Berechnung ein, da in diesem Fall selbst an klaren Tagen
aufgrund der Tribung des Himmels kein relevanter Schattenwurf existiert. Ferner werden
Einflisse der Lufttribung, der Sonnenausdehnung und der Fllgelform /5/ nicht berlcksich-
tigt. Die Berechnungen beinhalten damit nach Sachverstandiger Erfahrung Sicherheiten.

9 Vorschlage zu Minderungsmafinahmen

Die zulassige Beschattungsdauer pro Jahr wird an den Immissionsorten 10 1, 10 5 bis IO 8
und 10 10 bis 10 13 aufgrund der Zusatzbelastung Uberschritten. Hier missen die geplanten
WEA so abgeschaltet werden, dass an den Immissionsorten 10 1, IO 5 bis IO 8 und 10 10
bis 10 13 sowie an den benachbarten Wohnhausern die zulassige Beschattungsdauer pro
Jahr unter Berucksichtigung der Vorbelastung eingehalten wird.

Die zulassige Beschattungsdauer pro Tag wird an den Immissionsorten 10 1, 10 5 bis 10 8
und 10 10 bis 10 13 aufgrund der Zusatzbelastung Uberschritten. Die geplanten WEA mds-
sen daher an diesen Tagen so abgeschaltet werden, dass die maximal zulassige
Beschattungsdauer pro Tag an den Immissionsorten 10 1, IO 5 bis 10 8 und 10 10 bis 10 13
sowie an den benachbarten Wohnhausern unter Berlcksichtigung der Vorbelastung einge-
halten wird.

Einzelheiten zu den betreffenden Kalendertagen und den Beschattungsanteilen der geplan-
ten WEA sind dem tabellarischen Beschattungskalender in der Anlage 3 zu entnehmen.

Gemal den WEA-Schattenwurf-Hinweisen /4/ tritt Schattenwurf erst bei Bestrahlungs-
starken von mehr als 120 W/m? auf. Daher sollte die Abschaltvorrichtung mit einer Messung
der tatsachlichen Bestrahlungsstarke gekoppelt werden. Sofern eine Abschaltautomatik ein-
gesetzt wird, die meteorologische Parameter (z. B. die Intensitdt des Sonnenlichtes)
bericksichtigt, muss die tatsachliche Beschattungsdauer an jedem Immissionsort auf maxi-
mal 8 Stunden pro Kalenderjahr begrenzt werden.
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Hinweis

Bei der Festlegung der genauen Abschaltzeiten ist die raumliche Ausdehnung am jeweiligen
Immissionsort (z. B. Fenster- oder Balkonflache) zu berlicksichtigen. Bei Innenraumen ist die
Bezugshohe die Mitte des Fensters, auf AuRenflachen betragt sie 2 m Uber Oberkante der
schutzbeduirftigen Flache.

Prufer: Verfasser:
Dipl.-Ing. (FH) Jurgen Hinerberg B. Eng. Bjorn Detmers
(Geschaftsflihrer / Messstellenleiter) (Sachverstandiger/stellv. Messstellenleiter)
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Anlage 1

Lageplan mit Immissionsorten und Windenergieanlagen
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Anlage 2

Berechnungsergebnisse Vorbelastung
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Beschreibung: Lizenzierter Anwender:
Schattenwurfgutachten fur die Errichtung T&H Ingenieure GmbH
und den Betrieb von Bremerhavener Heerstrale 10
neun Windenergieanlagen des Typs DE-28717 Bremen
Vestas V162-6.0 MW +49 (0) 421 79 400 600
im Windpark Zeven-Wistedt ;r&lj Ingenieure GmbH / info@th-ingenieure.de
erechnet:
g 17.05.2023 09:10/3.6.366
- -
SHADOW - Hauptergebnis
\Berechnung: Vorbelastung
(Annahmen fiir Schattenwurfberechnung
Beschattungsbereich der WEA
Schatten nur relevant, wo Rotorblatt mind. 20% der Sonne verdeckt
Siehe WEA-Tabelle
Minimale relevante Sonnenhdhe Uber Horizont 3°
Tage zwischen Berechnungen 1 Tag(e)
Berechnungszeitsprung 1 Minuten
Die dargestellten Zeiten sind die astronomisch maximal mégliche
Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint taglich von Sonnenauf- bis -untergang
Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb
Eine WEA wird nicht bericksichtigt, wenn sie von keinem Teil der
Rezeptorflache aus sichtbar ist. Die Sichtbarkeitsberechnung basiert auf
den folgenden Annahmen:
Verwendete Hohenlinien: Hohenlinien: CONTOURLINE_ONLINEDATA_0.wpo (1)
Rasterauflésung: 1,0 m
Alle Koordinatenangaben in:
UTM (north)-ETRS89 Zone: 32
WEA
WEA-Typ Schattendaten
Ost Nord Z Beschreibung Aktuell Hersteller Typ Nenn- leistung Rotordurch- Nabenhthe Beschatt.- U/min
messer Bereich
[m] [kw] [m] [m] [m] [U/min]
1 518.098 5.901.372 40,0 N43/600 Ja NORDEX N43-600/125 600 43,0 42,0 803 27,2
2 519.524 5.897.408 30,3 E-40 (1) Nein ENERCON E-40/6.44-600 600 44,0 50,0 837 34,5
3 519.570 5.897.283 33,9 E-40 (2) Nein ENERCON E-40/6.44-600 600 44,0 50,0 837 34,5
Schattenrezeptor-Eingabe
Nr. Name Ost Nord Z Breite Hohe Hohe Neigung des Ausrichtungsmodus Augenhdhe (ZVI) U.Gr.
0.Gr.  Fensters
[m] [m] [m] [m] [°1 [m]
AlO1 518.988 5.900.842 24,8 1,0 1,0 2,0 90,0 "Gewachshaus-Modus" 3,0
B102 520.453 5.902.188 30,0 1,0 1,0 2,0 90,0 "Gewéachshaus-Modus" 3,0
Cl103 520.436 5.902.137 30,0 1,0 1,0 2,0 90,0 "Gewéachshaus-Modus" 3,0
D104 520.453 5.902.077 30,0 1,0 1,0 2,0 90,0 "Gewéachshaus-Modus" 3,0
EI0O5 520.819 5.901.700 30,0 1,0 1,0 2,0 90,0 "Gewéchshaus-Modus" 3,0
F106 521.285 5.901.385 30,0 1,0 1,0 2,0 90,0 "Gewéchshaus-Modus" 3,0
G107 521.251 5.900.773 30,0 1,0 10 20 90,0 "Gewéchshaus-Modus" 3,0
HI108 522.076 5.899.478 23,1 10 1,0 20 90,0 "Gewéchshaus-Modus" 3,0
1109 522676 5.899.128 21,2 1,0 1,0 2,0 90,0 "Gewéchshaus-Modus" 3,0
J1010 521.175 5.898.824 20,0 1,0 10 2,0 90,0 "Gewéchshaus-Modus" 3,0
K 1011 519.046 5.898.711 30,0 1,0 1,0 2,0 90,0 "Gewachshaus-Modus" 3,0
L1012 518.352 5.899.389 33,0 10 10 2,0 90,0 "Gewéchshaus-Modus" 3,0
M 1013 518.850 5.900.895 26,2 1,0 1,0 2,0 90,0 "Gewéchshaus-Modus" 3,0

Berechnungsergebnisse
Schattenrezeptor
astron. max. mogl. Beschattungsdauer
Nr. Name Stunden/Jahr Schattentage/Jahr Max.Schattendauer/Tag

[h/a] [d/a] [h/d]
AIO1 0:00 0 0:00
B 10 2 0:00 0 0:00
ClO3 0:00 0 0:00
DIO4 0:00 0 0:00
EIOS5 0:00 0 0:00
FIO6 0:00 0 0:00
GIO7 0:00 0 0:00
H108 0:00 0 0:00
1109 0:00 0 0:00
J10 10 0:00 0 0:00

\(Fortsetzung néchste Seite)...

J\.
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4 Lizenzierter Anwender: )
T&H Ingenieure GmbH
Bremerhavener Heerstrae 10
DE-28717 Bremen
+49 (0) 421 79 400 600
T&H Ingenieure GmbH / info@th-ingenieure.de
Berechnet:
N 17.05.2023 09:10/3.6.366 J
SHADOW - Hauptergebnis
\Berechnung: Vorbelastung )
e ~
...(Fortsetzung von vorheriger Seite)
astron. max. mogl. Beschattungsdauer
Nr. Name Stunden/Jahr Schattentage/Jahr Max.Schattendauer/Tag
[h/a] [d/a] [h/d]
K10 11 0:00 0 0:00
L1012 0:00 0 0:00
M 10 13 0:00 0 0:00
Gesamtdauer Beschattung an Rezeptoren pro WEA
Nr. Name Maximal
[h/a]
1 N43/600  0:00
2 E-40 (1)  0:00
3E-40(2) 0:00
Summen in Rezeptortabelle und WEA-Tabelle kénnen sich unterscheiden, da eine WEA gleichzeitig an zwei oder mehr Rezeptoren Beschattung verursachen kann und/oder ein Rezeptor gleichzeitig von
zwei oder mehr WEA beschattet werden kann.
- _/
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( Lizenzierter Anwender: )
T&H Ingenieure GmbH
Bremerhavener Heerstrale 10
DE-28717 Bremen
+49 (0) 421 79 400 600
T&H Ingenieure GmbH / info@th-ingenieure.de
Berechnet:
§ 17.05.2023 09:10/3.6.366 )
- ~
SHADOW - Kalender
\Berechnung: Vorbelastung Schattenrezeptor: A-10 1 )
(Annahmen fiir Schattenwurfberechnung )
Referenzjahr fir Kalender 2023
Die dargestellten Zeiten sind die astronomisch maximal mdégliche Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint taglich von Sonnenauf- bis -untergang
Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb
|Januar |Februar |Mérz | April | Mai 1Juni | Juli JAugust | SeptembefOktober |Novembel] Dezember
1]08:36 | 08:08 | 07:12 | 06:59 | 05:51 | 05:02 | 04:57 ] 05:35 | 06:28 | 07:20 | 07:16 | 08:10
| 16:12 | 17:01 | 17:56 | 19:53 | 20:47 | 21:36 | 21:52 | 21:19 | 20:14 | 19:02 | 16:52 | 16:08
2] 08:36 | 08:06 | 07:10 | 06:56 | 05:49 | 05:01 | 04:58 | 05:37 | 06:29 | 07:21 |1 07:18 | 08:12
| 16:13 | 17:03 | 17:58 | 19:55 | 20:49 | 21:38 | 21:52 | 21:17 | 20:12 | 19:00 | 16:50 | 16:08
3108:36 | 08:05 | 07:08 | 06:54 | 05:47 | 05:00 | 04:58 ] 05:38 | 06:31 | 07:23 | 07:20 | 08:13
| 16:14 | 17:05 | 18:00 | 19:57 | 20:51 | 21:39 | 21:51 | 21:15 | 20:10 | 18:57 | 16:48 | 16:07
4] 08:36 | 08:03 | 07:06 | 06:52 | 05:45 | 04:59 | 04:59 | 05:40 | 06:33 | 07:25 1 07:22 | 08:15
| 16:15 | 17:07 | 18:02 | 19:59 | 20:53 | 21:40 | 21:51 | 21:14 | 20:07 | 18:55 | 16:47 | 16:06
5108:35 | 08:01 | 07:03 | 06:49 | 05:43 | 04:58 | 05:00 | 05:41 | 06:35 | 07:27 | 07:24 | 08:16
| 16:17 | 17:09 | 18:04 | 20:00 | 20:54 | 21:41 | 21:50 | 21:12 | 20:05 | 18:52 | 16:45 | 16:06
608:35 | 08:00 | 07:01 | 06:47 | 05:41 | 04:58 | 05:01 | 05:43 | 06:36 | 07:28 |1 07:26 | 08:17
| 16:18 | 17:11 | 18:05 | 20:02 | 20:56 | 21:42 | 21:50 | 21:10 | 20:02 | 18:50 | 16:43 | 16:05
7108:35 | 07:58 | 06:59 | 06:44 | 05:39 | 04:57 | 05:02 | 05:45 | 06:38 | 07:30 |1 07:28 | 08:19
| 16:19 | 17:13 | 18:07 | 20:04 | 20:58 | 21:43 | 21:49 | 21:08 | 20:00 | 18:48 | 16:41 | 16:05
8 08:34 | 07:56 | 06:56 | 06:42 | 05:37 | 04:56 | 05:03 | 05:46 | 06:40 | 07:32 |1 07:29 | 08:20
| 16:20 | 17:15 | 18:09 | 20:06 | 21:00 | 21:44 | 21:49 | 21:06 | 19:58 | 18:45 | 16:39 | 16:04
9 08:34 | 07:54 | 06:54 | 06:40 | 05:35 | 04:56 | 05:04 | 05:48 | 06:41 | 07:34 1 07:31 | 08:21
| 16:22 | 17:17 | 18:11 | 20:08 | 21:01 | 21:45 | 21:48 | 21:04 | 19:55 | 18:43 | 16:37 | 16:04
10 | 08:33 | 07:52 | 06:52 | 06:37 ] 05:33 | 04:55 | 05:05 | 05:50 | 06:43 | 07:35 |1 07:33 | 08:23
| 16:23 | 17:19 | 18:13 | 20:09 | 21:03 | 21:46 | 21:47 | 21:02 | 19:53 | 18:41 | 16:36 | 16:03
11 ] 08:32 | 07:50 | 06:49 | 06:35 ] 05:31 | 04:55 | 05:06 ] 05:51 | 06:45 | 07:37 1 07:35 | 08:24
| 16:25 | 17:21 | 18:15 | 20:11 | 21:05 | 21:47 | 21:46 | 21:00 | 19:50 | 18:38 | 16:34 | 16:03
12 ] 08:32 | 07:48 | 06:47 ] 06:33 | 05:30 | 04:54 | 05:07 | 05:53 | 06:47 | 07:39 |1 07:37 | 08:25
| 16:26 | 17:23 | 18:17 | 20:13 | 21:06 | 21:47 | 21:46 | 20:58 | 19:48 | 18:36 | 16:32 | 16:03
13 ] 08:31 | 07:46 | 06:44 | 06:30 | 05:28 | 04:54 | 05:08 | 05:55 | 06:48 | 07:41 |1 07:39 | 08:26
| 16:28 | 17:25 | 18:18 | 20:15 | 21:08 | 21:48 | 21:45 | 20:56 | 19:46 | 18:34 | 16:31 | 16:03
14 ] 08:30 | 07:44 | 06:42 | 06:28 | 05:26 | 04:54 | 05:09 | 05:57 | 06:50 | 07:43 | 07:41 | 08:27
| 16:29 | 17:27 | 18:20 | 20:17 | 21:10 | 21:49 | 21:44 | 20:54 | 19:43 | 18:31 | 16:29 | 16:03
15 | 08:29 | 07:42 | 06:40 | 06:26 | 05:25 | 04:53 | 05:10 | 05:58 | 06:52 | 07:45 | 07:43 | 08:28
| 16:31 | 17:29 | 18:22 | 20:18 | 21:11 | 21:49 | 21:43 | 20:52 | 19:41 | 18:29 | 16:28 | 16:03
16 | 08:29 | 07:40 | 06:37 | 06:23 ] 05:23 | 04:53 | 05:12 | 06:00 | 06:53 | 07:46 | 07:44 | 08:29
| 16:32 | 17:31 | 18:24 | 20:20 | 21:13 | 21:50 | 21:42 | 20:50 | 19:38 | 18:27 | 16:26 | 16:03
17 | 08:28 | 07:38 | 06:35 | 06:21 ] 05:21 | 04:53 ] 05:13 | 06:02 | 06:55 | 07:48 | 07:46 | 08:30
| 16:34 | 17:33 | 18:26 | 20:22 | 21:15 | 21:51 | 21:41 | 20:48 | 19:36 | 18:24 | 16:25 | 16:03
18 | 08:27 | 07:36 | 06:33 ] 06:19 | 05:20 | 04:53 | 05:14 | 06:03 | 06:57 | 07:50 | 07:48 | 08:31
| 16:36 | 17:35 | 18:28 | 20:24 | 21:16 | 21:51 | 21:39 | 20:46 | 19:34 | 18:22 | 16:23 | 16:03
19 | 08:26 | 07:34 | 06:30 ] 06:17 ] 05:18 | 04:53 | 05:15 | 06:05 | 06:59 | 07:52 | 07:50 | 08:31
| 16:38 | 17:37 | 18:30 | 20:26 | 21:18 | 21:51 | 21:38 | 20:44 | 19:31 | 18:20 | 16:22 | 16:03
20 | 08:25 | 07:32 | 06:28 | 06:14 ] 05:17 | 04:53 | 05:17 | 06:07 | 07:00 | 07:54 | 07:52 | 08:32
| 16:39 | 17:39 | 18:31 | 20:27 | 21:19 | 21:52 | 21:37 | 20:42 | 19:29 | 18:18 | 16:20 | 16:04
21]08:23 | 07:30 | 06:25 ] 06:12 | 05:15 | 04:53 | 05:18 | 06:09 | 07:02 | 07:56 | 07:54 | 08:33
| 16:41 | 17:41 | 18:33 | 20:29 | 21:21 | 21:52 | 21:36 | 20:39 | 19:26 | 18:15 | 16:19 | 16:04
22| 08:22 | 07:28 | 06:23 | 06:10 | 05:14 | 04:53 | 05:20 | 06:10 | 07:04 | 07:57 | 07:55 | 08:33
| 16:43 | 17:43 | 18:35 | 20:31 | 21:23 | 21:52 | 21:34 | 20:37 | 19:24 | 18:13 | 16:18 | 16:04
23] 08:21 | 07:26 | 06:20 | 06:08 ] 05:12 | 04:53 | 05:21 ] 06:12 | 07:06 | 07:59 | 07:57 | 08:34
| 16:45 | 17:44 | 18:37 | 20:33 | 21:24 | 21:53 | 21:33 | 20:35 | 19:21 | 18:11 | 16:16 | 16:05
24 ] 08:20 | 07:24 | 06:18 | 06:06 ] 05:11 | 04:54 | 05:23 | 06:14 | 07:07 | 08:01 | 07:59 | 08:34
| 16:46 | 17:46 | 18:39 | 20:35 | 21:26 | 21:53 | 21:32 | 20:33 | 19:19 | 18:09 | 16:15 | 16:05
251 08:18 | 07:21 | 06:16 | 06:03 | 05:10 | 04:54 | 05:24 | 06:16 | 07:09 | 08:03 | 08:00 | 08:35
| 16:48 | 17:48 | 18:40 | 20:36 | 21:27 | 21:53 | 21:30 | 20:30 | 19:16 | 18:07 | 16:14 | 16:06
26| 08:17 | 07:19 | 07:13 | 06:01 | 05:08 | 04:54 | 05:26 | 06:17 | 07:11 | 08:05 | 08:02 | 08:35
| 16:50 | 17:50 | 19:42 | 20:38 | 21:28 | 21:53 | 21:29 | 20:28 | 19:14 | 18:05 | 16:13 | 16:07
271 08:16 | 07:17 | 07:11 | 05:59 | 05:07 | 04:55 | 05:27 | 06:19 | 07:13 | 08:07 | 08:04 | 08:35
| 16:52 | 17:52 | 19:44 | 20:40 | 21:30 | 21:53 | 21:27 | 20:26 | 19:12 | 18:03 | 16:12 | 16:07
28] 08:14 | 07:15 | 07:08 | 05:57 | 05:06 | 04:55 | 05:29 | 06:21 | 07:14 | 08:09 | 08:05 | 08:36
| 16:54 | 17:54 | 19:46 | 20:42 | 21:31 | 21:53 | 21:26 | 20:24 | 19:09 | 18:00 | 16:11 | 16:08
29 ] 08:13 | | 07:06 | 05:55 | 05:05 | 04:56 | 05:30 | 06:22 | 07:16 | 07:11 | 08:07 | 08:36
| 16:56 | | 19:48 | 20:44 | 21:33 | 21:53 | 21:24 | 20:21 | 19:07 | 16:58 | 16:10 | 16:09
30 ] 08:11 | | 07:04 | 05:53 | 05:04 | 04:56 | 05:32 | 06:24 | 07:18 | 07:12 | 08:09 | 08:36
| 16:58 | | 19:50 | 20:45 | 21:34 | 21:52 | 21:22 | 20:19 | 19:04 | 16:56 | 16:09 | 16:10
31]08:10 | | 07:01 | | 05:03 | | 05:33 | 06:26 | | 07:14 | | 08:36
| 17:00 | | 19:51 | | 21:35 | | 21:21 | 20:17 | | 16:54 | | 16:11
Sonnenscheinstunden | 252 | 273 | 365 | 417 | 490 | 506 | 510 | 459 | 383 | 331 | 263 | 237
astr.max.mdgl.Beschattung | | | | | | | | | | | |
Tabellen-Layout: Die Daten fur 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)
G J
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( Lizenzierter Anwender: )
T&H Ingenieure GmbH
Bremerhavener Heerstrale 10
DE-28717 Bremen
+49 (0) 421 79 400 600
T&H Ingenieure GmbH / info@th-ingenieure.de
Berechnet:
§ 17.05.2023 09:10/3.6.366 )
- ~
SHADOW - Kalender
\Berechnung: Vorbelastung Schattenrezeptor: B - 10 2 )
(Annahmen fiir Schattenwurfberechnung )
Referenzjahr fir Kalender 2023
Die dargestellten Zeiten sind die astronomisch maximal mdégliche Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint taglich von Sonnenauf- bis -untergang
Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb
|Januar |Februar |Mérz | April | Mai 1Juni | Juli JAugust | SeptembefOktober |Novembel] Dezember
1]08:36 | 08:08 | 07:12 | 06:59 | 05:51 | 05:02 | 04:57 ] 05:35 | 06:28 | 07:19 | 07:16 | 08:10
| 16:12 | 17:01 | 17:56 | 19:53 | 20:47 | 21:36 | 21:52 | 21:19 | 20:14 | 19:02 | 16:52 | 16:08
2] 08:36 | 08:06 | 07:10 | 06:56 | 05:49 | 05:01 | 04:57 | 05:36 | 06:29 | 07:21 |1 07:18 | 08:12
| 16:13 | 17:03 | 17:58 | 19:55 | 20:49 | 21:38 | 21:52 | 21:17 | 20:12 | 18:59 | 16:50 | 16:07
3108:36 | 08:05 | 07:08 | 06:54 | 05:47 | 05:00 | 04:58 ] 05:38 | 06:31 | 07:23 | 07:20 | 08:13
| 16:14 | 17:05 | 18:00 | 19:57 | 20:51 | 21:39 | 21:51 | 21:15 | 20:10 | 18:57 | 16:48 | 16:07
4] 08:36 | 08:03 | 07:05 | 06:52 | 05:45 | 04:59 | 04:59 | 05:40 | 06:33 | 07:25 1 07:22 | 08:15
| 16:15 | 17:07 | 18:02 | 19:59 | 20:52 | 21:40 | 21:51 | 21:14 | 20:07 | 18:55 | 16:46 | 16:06
5108:35 | 08:01 | 07:03 | 06:49 | 05:43 | 04:58 | 05:00 | 05:41 | 06:34 | 07:26 | 07:24 | 08:16
| 16:16 | 17:09 | 18:03 | 20:00 | 20:54 | 21:41 | 21:50 | 21:12 | 20:05 | 18:52 | 16:45 | 16:05
608:35 | 08:00 | 07:01 | 06:47 | 05:41 | 04:57 | 05:01 | 05:43 | 06:36 | 07:28 |1 07:26 | 08:17
| 16:18 | 17:11 | 18:05 | 20:02 | 20:56 | 21:42 | 21:50 | 21:10 | 20:02 | 18:50 | 16:43 | 16:05
7108:35 | 07:58 | 06:59 | 06:44 | 05:39 | 04:57 | 05:01 | 05:45 | 06:38 | 07:30 |1 07:28 | 08:19
| 16:19 | 17:13 | 18:07 | 20:04 | 20:58 | 21:43 | 21:49 | 21:08 | 20:00 | 18:47 | 16:41 | 16:04
8 08:34 | 07:56 | 06:56 | 06:42 | 05:37 | 04:56 | 05:02 | 05:46 | 06:40 | 07:32 |1 07:29 | 08:20
| 16:20 | 17:15 | 18:09 | 20:06 | 20:59 | 21:44 | 21:49 | 21:06 | 19:58 | 18:45 | 16:39 | 16:04
9 08:34 | 07:54 | 06:54 | 06:40 | 05:35 | 04:55 | 05:03 | 05:48 | 06:41 | 07:34 1 07:31 | 08:21
| 16:22 | 17:17 | 18:11 | 20:08 | 21:01 | 21:45 | 21:48 | 21:04 | 19:55 | 18:43 | 16:37 | 16:04
10 | 08:33 | 07:52 | 06:51 | 06:37 ] 05:33 | 04:55 | 05:04 | 05:50 | 06:43 | 07:35 |1 07:33 | 08:23
| 16:23 | 17:19 | 18:13 | 20:09 | 21:03 | 21:46 | 21:47 | 21:02 | 19:53 | 18:40 | 16:36 | 16:03
11 ] 08:32 | 07:50 | 06:49 | 06:35 ] 05:31 | 04:54 | 05:05 ] 05:51 | 06:45 | 07:37 1 07:35 | 08:24
| 16:24 | 17:21 | 18:15 | 20:11 | 21:05 | 21:47 | 21:46 | 21:00 | 19:50 | 18:38 | 16:34 | 16:03
12 ] 08:32 | 07:48 | 06:47 ] 06:33 | 05:30 | 04:54 | 05:07 | 05:53 | 06:46 | 07:39 |1 07:37 | 08:25
| 16:26 | 17:23 | 18:17 | 20:13 | 21:06 | 21:47 | 21:46 | 20:58 | 19:48 | 18:36 | 16:32 | 16:03
13 ] 08:31 | 07:46 | 06:44 | 06:30 | 05:28 | 04:54 | 05:08 | 05:55 | 06:48 | 07:41 |1 07:39 | 08:26
| 16:28 | 17:25 | 18:18 | 20:15 | 21:08 | 21:48 | 21:45 | 20:56 | 19:46 | 18:33 | 16:31 | 16:03
14 ] 08:30 | 07:44 | 06:42 | 06:28 | 05:26 | 04:53 | 05:09 | 05:56 | 06:50 | 07:43 | 07:41 | 08:27
| 16:29 | 17:27 | 18:20 | 20:17 | 21:10 | 21:49 | 21:44 | 20:54 | 19:43 | 18:31 | 16:29 | 16:03
15 | 08:29 | 07:42 | 06:40 | 06:26 | 05:24 | 04:53 | 05:10 | 05:58 | 06:52 | 07:44 | 07:43 | 08:28
| 16:31 | 17:29 | 18:22 | 20:18 | 21:11 | 21:49 | 21:43 | 20:52 | 19:41 | 18:29 | 16:27 | 16:03
16 | 08:29 | 07:40 | 06:37 | 06:23 ] 05:23 | 04:53 ] 05:11 | 06:00 | 06:53 | 07:46 | 07:44 | 08:29
| 16:32 | 17:31 | 18:24 | 20:20 | 21:13 | 21:50 | 21:42 | 20:50 | 19:38 | 18:27 | 16:26 | 16:03
17 | 08:28 | 07:38 | 06:35 | 06:21 ] 05:21 | 04:53 ] 05:13 | 06:02 | 06:55 | 07:48 | 07:46 | 08:30
| 16:34 | 17:33 | 18:26 | 20:22 | 21:15 | 21:50 | 21:41 | 20:48 | 19:36 | 18:24 | 16:24 | 16:03
18 | 08:27 | 07:36 | 06:32 ] 06:19 | 05:20 | 04:53 | 05:14 | 06:03 | 06:57 | 07:50 | 07:48 | 08:31
| 16:36 | 17:35 | 18:28 | 20:24 | 21:16 | 21:51 | 21:39 | 20:46 | 19:33 | 18:22 | 16:23 | 16:03
19 | 08:26 | 07:34 | 06:30 ] 06:17 ] 05:18 | 04:53 | 05:15 | 06:05 | 06:59 | 07:52 | 07:50 | 08:31
| 16:37 | 17:37 | 18:29 | 20:26 | 21:18 | 21:51 | 21:38 | 20:44 | 19:31 | 18:20 | 16:22 | 16:03
20| 08:24 | 07:32 | 06:28 | 06:14 | 05:16 | 04:53 | 05:17 | 06:07 | 07:00 | 07:54 | 07:52 | 08:32
| 16:39 | 17:39 | 18:31 | 20:27 | 21:19 | 21:52 | 21:37 | 20:41 | 19:29 | 18:18 | 16:20 | 16:03
21]08:23 | 07:30 | 06:25 ] 06:12 | 05:15 | 04:53 | 05:18 | 06:09 | 07:02 | 07:56 | 07:54 | 08:33
| 16:41 | 17:40 | 18:33 | 20:29 | 21:21 | 21:52 | 21:36 | 20:39 | 19:26 | 18:15 | 16:19 | 16:04
22| 08:22 | 07:28 | 06:23 | 06:10 | 05:14 | 04:53 | 05:19 | 06:10 | 07:04 | 07:57 | 07:55 | 08:33
| 16:43 | 17:42 | 18:35 | 20:31 | 21:22 | 21:52 | 21:34 | 20:37 | 19:24 | 18:13 | 16:18 | 16:04
23] 08:21 | 07:26 | 06:20 | 06:08 ] 05:12 | 04:53 | 05:21 ] 06:12 | 07:05 | 07:59 | 07:57 | 08:34
| 16:44 | 17:44 | 18:37 | 20:33 | 21:24 | 21:53 | 21:33 | 20:35 | 19:21 | 18:11 | 16:16 | 16:05
24 ] 08:20 | 07:23 | 06:18 | 06:05 ] 05:11 | 04:53 | 05:22 | 06:14 | 07:07 | 08:01 | 07:59 | 08:34
| 16:46 | 17:46 | 18:39 | 20:35 | 21:25 | 21:53 | 21:32 | 20:33 | 19:19 | 18:09 | 16:15 | 16:05
251 08:18 | 07:21 | 06:16 | 06:03 | 05:10 | 04:54 | 05:24 | 06:15 | 07:09 | 08:03 | 08:00 | 08:35
| 16:48 | 17:48 | 18:40 | 20:36 | 21:27 | 21:53 | 21:30 | 20:30 | 19:16 | 18:07 | 16:14 | 16:06
26| 08:17 | 07:19 | 07:13 | 06:01 | 05:08 | 04:54 | 05:25 | 06:17 | 07:11 | 08:05 | 08:02 | 08:35
| 16:50 | 17:50 | 19:42 | 20:38 | 21:28 | 21:53 | 21:29 | 20:28 | 19:14 | 18:05 | 16:13 | 16:06
271 08:16 | 07:17 | 07:11 | 05:59 | 05:07 | 04:55 | 05:27 | 06:19 | 07:12 | 08:07 | 08:04 | 08:35
| 16:52 | 17:52 | 19:44 | 20:40 | 21:30 | 21:53 | 21:27 | 20:26 | 19:12 | 18:02 | 16:12 | 16:07
28] 08:14 | 07:15 | 07:08 | 05:57 | 05:06 | 04:55 | 05:28 | 06:21 | 07:14 | 08:09 | 08:05 | 08:36
| 16:54 | 17:54 | 19:46 | 20:42 | 21:31 | 21:53 | 21:26 | 20:24 | 19:09 | 18:00 | 16:11 | 16:08
29 ] 08:13 | | 07:06 | 05:55 | 05:05 | 04:56 | 05:30 | 06:22 | 07:16 | 07:11 | 08:07 | 08:36
| 16:56 | | 19:48 | 20:44 | 21:32 | 21:53 | 21:24 | 20:21 | 19:07 | 16:58 | 16:10 | 16:09
30 ] 08:11 | | 07:04 | 05:53 | 05:04 | 04:56 | 05:32 | 06:24 | 07:18 | 07:12 | 08:09 | 08:36
| 16:58 | | 19:49 | 20:45 | 21:34 | 21:52 | 21:22 | 20:19 | 19:04 | 16:56 | 16:09 | 16:10
31]08:10 | | 07:01 | | 05:03 | | 05:33 | 06:26 | | 07:14 | | 08:36
| 16:59 | | 19:51 | | 21:35 | | 21:21 | 20:17 | | 16:54 | | 16:11
Sonnenscheinstunden | 252 | 273 | 365 | 417 | 490 | 506 | 510 | 459 | 383 | 331 | 262 | 237
astr.max.mdgl.Beschattung | | | | | | | | | | | |
Tabellen-Layout: Die Daten fur 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)
G J
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( Lizenzierter Anwender: )
T&H Ingenieure GmbH
Bremerhavener Heerstrale 10
DE-28717 Bremen
+49 (0) 421 79 400 600
T&H Ingenieure GmbH / info@th-ingenieure.de
Berechnet:
§ 17.05.2023 09:10/3.6.366 )
- ~
SHADOW - Kalender
Berechnung: Vorbelastung Schattenrezeptor: C - 10 3 )
(Annahmen fiir Schattenwurfberechnung )
Referenzjahr fir Kalender 2023
Die dargestellten Zeiten sind die astronomisch maximal mdégliche Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint taglich von Sonnenauf- bis -untergang
Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb
|Januar |Februar |Mérz | April | Mai 1Juni | Juli JAugust | SeptembefOktober |Novembel] Dezember
1]08:36 | 08:08 | 07:12 | 06:59 | 05:51 | 05:02 | 04:57 ] 05:35 | 06:28 | 07:19 | 07:16 | 08:10
| 16:12 | 17:01 | 17:56 | 19:53 | 20:47 | 21:36 | 21:52 | 21:19 | 20:14 | 19:02 | 16:52 | 16:08
2] 08:36 | 08:06 | 07:10 | 06:56 | 05:49 | 05:01 | 04:57 | 05:36 | 06:29 | 07:21 |1 07:18 | 08:12
| 16:13 | 17:03 | 17:58 | 19:55 | 20:49 | 21:38 | 21:52 | 21:17 | 20:12 | 18:59 | 16:50 | 16:07
3108:36 | 08:05 | 07:08 | 06:54 | 05:47 | 05:00 | 04:58 ] 05:38 | 06:31 | 07:23 | 07:20 | 08:13
| 16:14 | 17:05 | 18:00 | 19:57 | 20:51 | 21:39 | 21:51 | 21:15 | 20:10 | 18:57 | 16:48 | 16:07
4] 08:36 | 08:03 | 07:05 | 06:52 | 05:45 | 04:59 | 04:59 | 05:40 | 06:33 | 07:25 1 07:22 | 08:15
| 16:15 | 17:07 | 18:02 | 19:59 | 20:52 | 21:40 | 21:51 | 21:14 | 20:07 | 18:55 | 16:46 | 16:06
5108:35 | 08:01 | 07:03 | 06:49 | 05:43 | 04:58 | 05:00 | 05:41 | 06:34 | 07:26 | 07:24 | 08:16
| 16:16 | 17:09 | 18:03 | 20:00 | 20:54 | 21:41 | 21:50 | 21:12 | 20:05 | 18:52 | 16:45 | 16:05
608:35 | 08:00 | 07:01 | 06:47 | 05:41 | 04:57 | 05:01 | 05:43 | 06:36 | 07:28 |1 07:26 | 08:17
| 16:18 | 17:11 | 18:05 | 20:02 | 20:56 | 21:42 | 21:50 | 21:10 | 20:02 | 18:50 | 16:43 | 16:05
7108:35 | 07:58 | 06:59 | 06:44 | 05:39 | 04:57 | 05:01 | 05:45 | 06:38 | 07:30 |1 07:28 | 08:19
| 16:19 | 17:13 | 18:07 | 20:04 | 20:58 | 21:43 | 21:49 | 21:08 | 20:00 | 18:47 | 16:41 | 16:04
8 08:34 | 07:56 | 06:56 | 06:42 | 05:37 | 04:56 | 05:02 | 05:46 | 06:40 | 07:32 |1 07:29 | 08:20
| 16:20 | 17:15 | 18:09 | 20:06 | 20:59 | 21:44 | 21:49 | 21:06 | 19:58 | 18:45 | 16:39 | 16:04
9 08:34 | 07:54 | 06:54 | 06:40 | 05:35 | 04:55 | 05:03 | 05:48 | 06:41 | 07:34 1 07:31 | 08:21
| 16:22 | 17:17 | 18:11 | 20:08 | 21:01 | 21:45 | 21:48 | 21:04 | 19:55 | 18:43 | 16:37 | 16:04
10 | 08:33 | 07:52 | 06:51 | 06:37 ] 05:33 | 04:55 | 05:04 | 05:50 | 06:43 | 07:35 |1 07:33 | 08:23
| 16:23 | 17:19 | 18:13 | 20:09 | 21:03 | 21:46 | 21:47 | 21:02 | 19:53 | 18:40 | 16:36 | 16:03
11 ] 08:32 | 07:50 | 06:49 | 06:35 ] 05:31 | 04:54 | 05:05 ] 05:51 | 06:45 | 07:37 1 07:35 | 08:24
| 16:24 | 17:21 | 18:15 | 20:11 | 21:05 | 21:47 | 21:46 | 21:00 | 19:50 | 18:38 | 16:34 | 16:03
12 ] 08:32 | 07:48 | 06:47 ] 06:33 | 05:30 | 04:54 | 05:07 | 05:53 | 06:46 | 07:39 |1 07:37 | 08:25
| 16:26 | 17:23 | 18:17 | 20:13 | 21:06 | 21:47 | 21:46 | 20:58 | 19:48 | 18:36 | 16:32 | 16:03
13 ] 08:31 | 07:46 | 06:44 | 06:30 | 05:28 | 04:54 | 05:08 | 05:55 | 06:48 | 07:41 |1 07:39 | 08:26
| 16:28 | 17:25 | 18:18 | 20:15 | 21:08 | 21:48 | 21:45 | 20:56 | 19:46 | 18:33 | 16:31 | 16:03
14 ] 08:30 | 07:44 | 06:42 | 06:28 | 05:26 | 04:53 | 05:09 | 05:56 | 06:50 | 07:43 | 07:41 | 08:27
| 16:29 | 17:27 | 18:20 | 20:17 | 21:10 | 21:49 | 21:44 | 20:54 | 19:43 | 18:31 | 16:29 | 16:03
15 | 08:29 | 07:42 | 06:40 | 06:26 | 05:24 | 04:53 | 05:10 | 05:58 | 06:52 | 07:44 | 07:43 | 08:28
| 16:31 | 17:29 | 18:22 | 20:18 | 21:11 | 21:49 | 21:43 | 20:52 | 19:41 | 18:29 | 16:27 | 16:03
16 | 08:29 | 07:40 | 06:37 | 06:23 ] 05:23 | 04:53 ] 05:11 | 06:00 | 06:53 | 07:46 | 07:44 | 08:29
| 16:32 | 17:31 | 18:24 | 20:20 | 21:13 | 21:50 | 21:42 | 20:50 | 19:38 | 18:27 | 16:26 | 16:03
17 | 08:28 | 07:38 | 06:35 | 06:21 ] 05:21 | 04:53 ] 05:13 | 06:02 | 06:55 | 07:48 | 07:46 | 08:30
| 16:34 | 17:33 | 18:26 | 20:22 | 21:15 | 21:50 | 21:41 | 20:48 | 19:36 | 18:24 | 16:24 | 16:03
18 | 08:27 | 07:36 | 06:32 ] 06:19 | 05:20 | 04:53 | 05:14 | 06:03 | 06:57 | 07:50 | 07:48 | 08:31
| 16:36 | 17:35 | 18:28 | 20:24 | 21:16 | 21:51 | 21:39 | 20:46 | 19:33 | 18:22 | 16:23 | 16:03
19 | 08:26 | 07:34 | 06:30 ] 06:17 ] 05:18 | 04:53 | 05:15 | 06:05 | 06:59 | 07:52 | 07:50 | 08:31
| 16:37 | 17:37 | 18:29 | 20:26 | 21:18 | 21:51 | 21:38 | 20:44 | 19:31 | 18:20 | 16:22 | 16:03
20| 08:24 | 07:32 | 06:28 | 06:14 | 05:16 | 04:53 | 05:17 | 06:07 | 07:00 | 07:54 | 07:52 | 08:32
| 16:39 | 17:39 | 18:31 | 20:27 | 21:19 | 21:52 | 21:37 | 20:41 | 19:29 | 18:18 | 16:20 | 16:03
21]08:23 | 07:30 | 06:25 ] 06:12 | 05:15 | 04:53 | 05:18 | 06:09 | 07:02 | 07:56 | 07:54 | 08:33
| 16:41 | 17:40 | 18:33 | 20:29 | 21:21 | 21:52 | 21:36 | 20:39 | 19:26 | 18:15 | 16:19 | 16:04
22| 08:22 | 07:28 | 06:23 | 06:10 | 05:14 | 04:53 | 05:19 | 06:10 | 07:04 | 07:57 | 07:55 | 08:33
| 16:43 | 17:42 | 18:35 | 20:31 | 21:22 | 21:52 | 21:34 | 20:37 | 19:24 | 18:13 | 16:18 | 16:04
23] 08:21 | 07:26 | 06:20 | 06:08 ] 05:12 | 04:53 | 05:21 ] 06:12 | 07:05 | 07:59 | 07:57 | 08:34
| 16:44 | 17:44 | 18:37 | 20:33 | 21:24 | 21:53 | 21:33 | 20:35 | 19:21 | 18:11 | 16:16 | 16:05
24 ] 08:20 | 07:23 | 06:18 | 06:05 ] 05:11 | 04:53 | 05:22 | 06:14 | 07:07 | 08:01 | 07:59 | 08:34
| 16:46 | 17:46 | 18:39 | 20:35 | 21:25 | 21:53 | 21:32 | 20:33 | 19:19 | 18:09 | 16:15 | 16:05
251 08:18 | 07:21 | 06:16 | 06:03 | 05:10 | 04:54 | 05:24 | 06:15 | 07:09 | 08:03 | 08:00 | 08:35
| 16:48 | 17:48 | 18:40 | 20:36 | 21:27 | 21:53 | 21:30 | 20:30 | 19:16 | 18:07 | 16:14 | 16:06
26| 08:17 | 07:19 | 07:13 | 06:01 | 05:08 | 04:54 | 05:25 | 06:17 | 07:11 | 08:05 | 08:02 | 08:35
| 16:50 | 17:50 | 19:42 | 20:38 | 21:28 | 21:53 | 21:29 | 20:28 | 19:14 | 18:05 | 16:13 | 16:06
271 08:16 | 07:17 | 07:11 | 05:59 | 05:07 | 04:55 | 05:27 | 06:19 | 07:12 | 08:07 | 08:04 | 08:35
| 16:52 | 17:52 | 19:44 | 20:40 | 21:30 | 21:53 | 21:27 | 20:26 | 19:12 | 18:02 | 16:12 | 16:07
28] 08:14 | 07:15 | 07:08 | 05:57 | 05:06 | 04:55 | 05:28 | 06:21 | 07:14 | 08:09 | 08:05 | 08:36
| 16:54 | 17:54 | 19:46 | 20:42 | 21:31 | 21:53 | 21:26 | 20:24 | 19:09 | 18:00 | 16:11 | 16:08
29 ] 08:13 | | 07:06 | 05:55 | 05:05 | 04:56 | 05:30 | 06:22 | 07:16 | 07:11 | 08:07 | 08:36
| 16:56 | | 19:48 | 20:44 | 21:32 | 21:53 | 21:24 | 20:21 | 19:07 | 16:58 | 16:10 | 16:09
30 ] 08:11 | | 07:04 | 05:53 | 05:04 | 04:56 | 05:32 | 06:24 | 07:18 | 07:12 | 08:09 | 08:36
| 16:58 | | 19:49 | 20:45 | 21:34 | 21:52 | 21:22 | 20:19 | 19:04 | 16:56 | 16:09 | 16:10
31]08:10 | | 07:01 | | 05:03 | | 05:33 | 06:26 | | 07:14 | | 08:36
| 16:59 | | 19:51 | | 21:35 | | 21:21 | 20:17 | | 16:54 | | 16:11
Sonnenscheinstunden | 252 | 273 | 365 | 417 | 490 | 506 | 510 | 459 | 383 | 331 | 262 | 237
astr.max.mdgl.Beschattung | | | | | | | | | | | |
Tabellen-Layout: Die Daten fur 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)
G J
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( Lizenzierter Anwender: )
T&H Ingenieure GmbH
Bremerhavener Heerstrale 10
DE-28717 Bremen
+49 (0) 421 79 400 600
T&H Ingenieure GmbH / info@th-ingenieure.de
Berechnet:
§ 17.05.2023 09:10/3.6.366 )
- ~
SHADOW - Kalender
\Berechnung: Vorbelastung Schattenrezeptor: D - 10 4 )
(Annahmen fiir Schattenwurfberechnung )
Referenzjahr fir Kalender 2023
Die dargestellten Zeiten sind die astronomisch maximal mdégliche Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint taglich von Sonnenauf- bis -untergang
Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb
|Januar |Februar |Mérz | April | Mai 1Juni | Juli JAugust | SeptembefOktober |Novembel] Dezember
1]08:36 | 08:08 | 07:12 | 06:59 | 05:51 | 05:02 | 04:57 ] 05:35 | 06:28 | 07:19 | 07:16 | 08:10
| 16:12 | 17:01 | 17:56 | 19:53 | 20:47 | 21:36 | 21:52 | 21:19 | 20:14 | 19:02 | 16:52 | 16:08
2] 08:36 | 08:06 | 07:10 | 06:56 | 05:49 | 05:01 | 04:57 | 05:36 | 06:29 | 07:21 |1 07:18 | 08:12
| 16:13 | 17:03 | 17:58 | 19:55 | 20:49 | 21:38 | 21:52 | 21:17 | 20:12 | 18:59 | 16:50 | 16:07
3108:36 | 08:05 | 07:08 | 06:54 | 05:47 | 05:00 | 04:58 ] 05:38 | 06:31 | 07:23 | 07:20 | 08:13
| 16:14 | 17:05 | 18:00 | 19:57 | 20:51 | 21:39 | 21:51 | 21:15 | 20:10 | 18:57 | 16:48 | 16:07
4] 08:36 | 08:03 | 07:05 | 06:52 | 05:45 | 04:59 | 04:59 | 05:40 | 06:33 | 07:25 1 07:22 | 08:15
| 16:15 | 17:07 | 18:02 | 19:59 | 20:52 | 21:40 | 21:51 | 21:14 | 20:07 | 18:55 | 16:46 | 16:06
5108:35 | 08:01 | 07:03 | 06:49 | 05:43 | 04:58 | 05:00 | 05:41 | 06:34 | 07:26 | 07:24 | 08:16
| 16:16 | 17:09 | 18:03 | 20:00 | 20:54 | 21:41 | 21:50 | 21:12 | 20:05 | 18:52 | 16:45 | 16:05
608:35 | 08:00 | 07:01 | 06:47 | 05:41 | 04:57 | 05:01 | 05:43 | 06:36 | 07:28 |1 07:26 | 08:17
| 16:18 | 17:11 | 18:05 | 20:02 | 20:56 | 21:42 | 21:50 | 21:10 | 20:02 | 18:50 | 16:43 | 16:05
7108:35 | 07:58 | 06:59 | 06:44 | 05:39 | 04:57 | 05:01 | 05:45 | 06:38 | 07:30 |1 07:28 | 08:19
| 16:19 | 17:13 | 18:07 | 20:04 | 20:58 | 21:43 | 21:49 | 21:08 | 20:00 | 18:47 | 16:41 | 16:04
8 08:34 | 07:56 | 06:56 | 06:42 | 05:37 | 04:56 | 05:02 | 05:46 | 06:40 | 07:32 |1 07:29 | 08:20
| 16:20 | 17:15 | 18:09 | 20:06 | 20:59 | 21:44 | 21:49 | 21:06 | 19:58 | 18:45 | 16:39 | 16:04
9 08:34 | 07:54 | 06:54 | 06:40 | 05:35 | 04:55 | 05:03 | 05:48 | 06:41 | 07:34 1 07:31 | 08:21
| 16:22 | 17:17 | 18:11 | 20:08 | 21:01 | 21:45 | 21:48 | 21:04 | 19:55 | 18:43 | 16:37 | 16:04
10 | 08:33 | 07:52 | 06:51 | 06:37 ] 05:33 | 04:55 | 05:04 | 05:50 | 06:43 | 07:35 |1 07:33 | 08:23
| 16:23 | 17:19 | 18:13 | 20:09 | 21:03 | 21:46 | 21:47 | 21:02 | 19:53 | 18:40 | 16:36 | 16:03
11 ] 08:32 | 07:50 | 06:49 | 06:35 ] 05:31 | 04:54 | 05:05 ] 05:51 | 06:45 | 07:37 1 07:35 | 08:24
| 16:24 | 17:21 | 18:15 | 20:11 | 21:05 | 21:47 | 21:46 | 21:00 | 19:50 | 18:38 | 16:34 | 16:03
12 ] 08:32 | 07:48 | 06:47 ] 06:33 | 05:30 | 04:54 | 05:07 | 05:53 | 06:46 | 07:39 |1 07:37 | 08:25
| 16:26 | 17:23 | 18:17 | 20:13 | 21:06 | 21:47 | 21:46 | 20:58 | 19:48 | 18:36 | 16:32 | 16:03
13 ] 08:31 | 07:46 | 06:44 | 06:30 | 05:28 | 04:54 | 05:08 | 05:55 | 06:48 | 07:41 |1 07:39 | 08:26
| 16:28 | 17:25 | 18:18 | 20:15 | 21:08 | 21:48 | 21:45 | 20:56 | 19:46 | 18:33 | 16:31 | 16:03
14 ] 08:30 | 07:44 | 06:42 | 06:28 | 05:26 | 04:53 | 05:09 | 05:56 | 06:50 | 07:43 | 07:41 | 08:27
| 16:29 | 17:27 | 18:20 | 20:17 | 21:10 | 21:49 | 21:44 | 20:54 | 19:43 | 18:31 | 16:29 | 16:03
15 | 08:29 | 07:42 | 06:40 | 06:26 | 05:24 | 04:53 | 05:10 | 05:58 | 06:52 | 07:44 | 07:43 | 08:28
| 16:31 | 17:29 | 18:22 | 20:18 | 21:11 | 21:49 | 21:43 | 20:52 | 19:41 | 18:29 | 16:27 | 16:03
16 | 08:29 | 07:40 | 06:37 | 06:23 ] 05:23 | 04:53 ] 05:11 | 06:00 | 06:53 | 07:46 | 07:44 | 08:29
| 16:32 | 17:31 | 18:24 | 20:20 | 21:13 | 21:50 | 21:42 | 20:50 | 19:38 | 18:27 | 16:26 | 16:03
17 | 08:28 | 07:38 | 06:35 | 06:21 ] 05:21 | 04:53 ] 05:13 | 06:02 | 06:55 | 07:48 | 07:46 | 08:30
| 16:34 | 17:33 | 18:26 | 20:22 | 21:15 | 21:50 | 21:41 | 20:48 | 19:36 | 18:24 | 16:24 | 16:03
18 | 08:27 | 07:36 | 06:32 ] 06:19 | 05:20 | 04:53 | 05:14 | 06:03 | 06:57 | 07:50 | 07:48 | 08:31
| 16:36 | 17:35 | 18:28 | 20:24 | 21:16 | 21:51 | 21:39 | 20:46 | 19:33 | 18:22 | 16:23 | 16:03
19 | 08:26 | 07:34 | 06:30 ] 06:17 ] 05:18 | 04:53 | 05:15 | 06:05 | 06:59 | 07:52 | 07:50 | 08:31
| 16:37 | 17:37 | 18:29 | 20:26 | 21:18 | 21:51 | 21:38 | 20:44 | 19:31 | 18:20 | 16:22 | 16:03
20| 08:24 | 07:32 | 06:28 | 06:14 | 05:16 | 04:53 | 05:17 | 06:07 | 07:00 | 07:54 | 07:52 | 08:32
| 16:39 | 17:39 | 18:31 | 20:27 | 21:19 | 21:52 | 21:37 | 20:41 | 19:29 | 18:18 | 16:20 | 16:03
21]08:23 | 07:30 | 06:25 ] 06:12 | 05:15 | 04:53 | 05:18 | 06:09 | 07:02 | 07:56 | 07:54 | 08:33
| 16:41 | 17:40 | 18:33 | 20:29 | 21:21 | 21:52 | 21:36 | 20:39 | 19:26 | 18:15 | 16:19 | 16:04
22| 08:22 | 07:28 | 06:23 | 06:10 | 05:14 | 04:53 | 05:19 | 06:10 | 07:04 | 07:57 | 07:55 | 08:33
| 16:43 | 17:42 | 18:35 | 20:31 | 21:22 | 21:52 | 21:34 | 20:37 | 19:24 | 18:13 | 16:18 | 16:04
23] 08:21 | 07:26 | 06:20 | 06:08 ] 05:12 | 04:53 | 05:21 ] 06:12 | 07:05 | 07:59 | 07:57 | 08:34
| 16:44 | 17:44 | 18:37 | 20:33 | 21:24 | 21:53 | 21:33 | 20:35 | 19:21 | 18:11 | 16:16 | 16:05
24 ] 08:20 | 07:23 | 06:18 | 06:05 ] 05:11 | 04:53 | 05:22 | 06:14 | 07:07 | 08:01 | 07:59 | 08:34
| 16:46 | 17:46 | 18:39 | 20:35 | 21:25 | 21:53 | 21:32 | 20:33 | 19:19 | 18:09 | 16:15 | 16:05
251 08:18 | 07:21 | 06:16 | 06:03 | 05:10 | 04:54 | 05:24 | 06:15 | 07:09 | 08:03 | 08:00 | 08:35
| 16:48 | 17:48 | 18:40 | 20:36 | 21:27 | 21:53 | 21:30 | 20:30 | 19:16 | 18:07 | 16:14 | 16:06
26| 08:17 | 07:19 | 07:13 | 06:01 | 05:08 | 04:54 | 05:25 | 06:17 | 07:11 | 08:05 | 08:02 | 08:35
| 16:50 | 17:50 | 19:42 | 20:38 | 21:28 | 21:53 | 21:29 | 20:28 | 19:14 | 18:05 | 16:13 | 16:06
271 08:16 | 07:17 | 07:11 | 05:59 | 05:07 | 04:55 | 05:27 | 06:19 | 07:12 | 08:07 | 08:04 | 08:35
| 16:52 | 17:52 | 19:44 | 20:40 | 21:30 | 21:53 | 21:27 | 20:26 | 19:12 | 18:02 | 16:12 | 16:07
28] 08:14 | 07:15 | 07:08 | 05:57 | 05:06 | 04:55 | 05:28 | 06:21 | 07:14 | 08:09 | 08:05 | 08:36
| 16:54 | 17:54 | 19:46 | 20:42 | 21:31 | 21:53 | 21:26 | 20:24 | 19:09 | 18:00 | 16:11 | 16:08
29 ] 08:13 | | 07:06 | 05:55 | 05:05 | 04:56 | 05:30 | 06:22 | 07:16 | 07:11 | 08:07 | 08:36
| 16:56 | | 19:48 | 20:44 | 21:32 | 21:53 | 21:24 | 20:21 | 19:07 | 16:58 | 16:10 | 16:09
30 ] 08:11 | | 07:04 | 05:53 | 05:04 | 04:56 | 05:32 | 06:24 | 07:18 | 07:12 | 08:09 | 08:36
| 16:58 | | 19:49 | 20:45 | 21:34 | 21:52 | 21:22 | 20:19 | 19:04 | 16:56 | 16:09 | 16:10
31]08:10 | | 07:01 | | 05:03 | | 05:33 | 06:26 | | 07:14 | | 08:36
| 16:59 | | 19:51 | | 21:35 | | 21:21 | 20:17 | | 16:54 | | 16:11
Sonnenscheinstunden | 252 | 273 | 365 | 417 | 490 | 506 | 510 | 459 | 383 | 331 | 262 | 237
astr.max.mdgl.Beschattung | | | | | | | | | | | |
Tabellen-Layout: Die Daten fur 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)
G J
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( Lizenzierter Anwender: )
T&H Ingenieure GmbH
Bremerhavener Heerstrale 10
DE-28717 Bremen
+49 (0) 421 79 400 600
T&H Ingenieure GmbH / info@th-ingenieure.de
Berechnet:
§ 17.05.2023 09:10/3.6.366 )
- ~
SHADOW - Kalender
\Berechnung: Vorbelastung Schattenrezeptor: E - 105 )
(Annahmen fiir Schattenwurfberechnung )
Referenzjahr fir Kalender 2023
Die dargestellten Zeiten sind die astronomisch maximal mdégliche Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint taglich von Sonnenauf- bis -untergang
Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb
|Januar |Februar |Mérz | April | Mai 1Juni | Juli JAugust | SeptembefOktober |Novembel] Dezember
1]08:36 | 08:08 | 07:12 | 06:59 | 05:51 | 05:02 | 04:57 ] 05:35 | 06:28 | 07:19 | 07:16 | 08:10
| 16:12 | 17:01 | 17:56 | 19:53 | 20:47 | 21:36 | 21:52 | 21:19 | 20:14 | 19:02 | 16:52 | 16:08
2] 08:36 | 08:06 | 07:10 | 06:56 | 05:49 | 05:01 | 04:57 | 05:36 | 06:29 | 07:21 |1 07:18 | 08:12
| 16:13 | 17:03 | 17:58 | 19:55 | 20:49 | 21:37 | 21:52 | 21:17 | 20:12 | 18:59 | 16:50 | 16:07
3108:36 | 08:05 | 07:08 | 06:54 | 05:47 | 05:00 | 04:58 ] 05:38 | 06:31 | 07:23 | 07:20 | 08:13
| 16:14 | 17:05 | 18:00 | 19:57 | 20:51 | 21:39 | 21:51 | 21:15 | 20:09 | 18:57 | 16:48 | 16:07
4] 08:36 | 08:03 | 07:05 ] 06:51 | 05:45 | 04:59 | 04:59 | 05:40 | 06:33 | 07:25 1 07:22 | 08:15
| 16:15 | 17:07 | 18:02 | 19:58 | 20:52 | 21:40 | 21:51 | 21:14 | 20:07 | 18:55 | 16:46 | 16:06
5108:35 | 08:01 | 07:03 | 06:49 | 05:43 | 04:58 | 05:00 | 05:41 | 06:34 | 07:26 | 07:24 | 08:16
| 16:16 | 17:09 | 18:03 | 20:00 | 20:54 | 21:41 | 21:50 | 21:12 | 20:05 | 18:52 | 16:45 | 16:05
608:35 | 07:59 | 07:01 | 06:47 | 05:41 | 04:57 | 05:01 | 05:43 | 06:36 | 07:28 |1 07:26 | 08:17
| 16:18 | 17:11 | 18:05 | 20:02 | 20:56 | 21:42 | 21:50 | 21:10 | 20:02 | 18:50 | 16:43 | 16:05
7108:35 | 07:58 | 06:58 | 06:44 | 05:39 | 04:57 | 05:01 | 05:45 | 06:38 | 07:30 |1 07:28 | 08:19
| 16:19 | 17:13 | 18:07 | 20:04 | 20:58 | 21:43 | 21:49 | 21:08 | 20:00 | 18:47 | 16:41 | 16:04
8 08:34 | 07:56 | 06:56 | 06:42 | 05:37 | 04:56 | 05:02 | 05:46 | 06:40 | 07:32 |1 07:29 | 08:20
| 16:20 | 17:15 | 18:09 | 20:06 | 20:59 | 21:44 | 21:49 | 21:06 | 19:58 | 18:45 | 16:39 | 16:04
9 08:34 | 07:54 | 06:54 | 06:40 | 05:35 | 04:55 | 05:03 | 05:48 | 06:41 | 07:34 1 07:31 | 08:21
| 16:22 | 17:17 | 18:11 | 20:08 | 21:01 | 21:45 | 21:48 | 21:04 | 19:55 | 18:43 | 16:37 | 16:04
10 | 08:33 | 07:52 | 06:51 | 06:37 ] 05:33 | 04:55 | 05:04 | 05:50 | 06:43 | 07:35 |1 07:33 | 08:23
| 16:23 | 17:19 | 18:13 | 20:09 | 21:03 | 21:46 | 21:47 | 21:02 | 19:53 | 18:40 | 16:36 | 16:03
11 ] 08:32 | 07:50 | 06:49 | 06:35 ] 05:31 | 04:54 | 05:05 ] 05:51 | 06:45 | 07:37 1 07:35 | 08:24
| 16:24 | 17:21 | 18:15 | 20:11 | 21:05 | 21:47 | 21:46 | 21:00 | 19:50 | 18:38 | 16:34 | 16:03
12 ] 08:32 | 07:48 | 06:47 ] 06:33 | 05:30 | 04:54 | 05:07 | 05:53 | 06:46 | 07:39 |1 07:37 | 08:25
| 16:26 | 17:23 | 18:17 | 20:13 | 21:06 | 21:47 | 21:45 | 20:58 | 19:48 | 18:36 | 16:32 | 16:03
13 ] 08:31 | 07:46 | 06:44 | 06:30 | 05:28 | 04:54 | 05:08 | 05:55 | 06:48 | 07:41 |1 07:39 | 08:26
| 16:28 | 17:25 | 18:18 | 20:15 | 21:08 | 21:48 | 21:45 | 20:56 | 19:46 | 18:33 | 16:31 | 16:03
14 ] 08:30 | 07:44 | 06:42 | 06:28 | 05:26 | 04:53 | 05:09 | 05:56 | 06:50 | 07:43 | 07:41 | 08:27
| 16:29 | 17:27 | 18:20 | 20:17 | 21:10 | 21:49 | 21:44 | 20:54 | 19:43 | 18:31 | 16:29 | 16:03
15 | 08:29 | 07:42 | 06:40 | 06:26 | 05:24 | 04:53 | 05:10 | 05:58 | 06:52 | 07:44 | 07:43 | 08:28
| 16:31 | 17:29 | 18:22 | 20:18 | 21:11 | 21:49 | 21:43 | 20:52 | 19:41 | 18:29 | 16:27 | 16:03
16 | 08:29 | 07:40 | 06:37 | 06:23 ] 05:23 | 04:53 ] 05:11 | 06:00 | 06:53 | 07:46 | 07:44 | 08:29
| 16:32 | 17:31 | 18:24 | 20:20 | 21:13 | 21:50 | 21:42 | 20:50 | 19:38 | 18:27 | 16:26 | 16:03
17 | 08:28 | 07:38 | 06:35 | 06:21 ] 05:21 | 04:53 ] 05:13 | 06:02 | 06:55 | 07:48 | 07:46 | 08:30
| 16:34 | 17:33 | 18:26 | 20:22 | 21:15 | 21:50 | 21:40 | 20:48 | 19:36 | 18:24 | 16:24 | 16:03
18 | 08:27 | 07:36 | 06:32 ] 06:19 | 05:20 | 04:53 | 05:14 | 06:03 | 06:57 | 07:50 | 07:48 | 08:31
| 16:36 | 17:35 | 18:28 | 20:24 | 21:16 | 21:51 | 21:39 | 20:46 | 19:33 | 18:22 | 16:23 | 16:03
19 | 08:26 | 07:34 | 06:30 ] 06:17 ] 05:18 | 04:53 | 05:15 | 06:05 | 06:59 | 07:52 | 07:50 | 08:31
| 16:37 | 17:37 | 18:29 | 20:26 | 21:18 | 21:51 | 21:38 | 20:44 | 19:31 | 18:20 | 16:22 | 16:03
20| 08:24 | 07:32 | 06:28 | 06:14 | 05:16 | 04:53 | 05:17 | 06:07 | 07:00 | 07:54 | 07:52 | 08:32
| 16:39 | 17:38 | 18:31 | 20:27 | 21:19 | 21:52 | 21:37 | 20:41 | 19:29 | 18:18 | 16:20 | 16:03
21]08:23 | 07:30 | 06:25 ] 06:12 | 05:15 | 04:53 | 05:18 | 06:09 | 07:02 | 07:56 | 07:53 | 08:33
| 16:41 | 17:40 | 18:33 | 20:29 | 21:21 | 21:52 | 21:36 | 20:39 | 19:26 | 18:15 | 16:19 | 16:04
22| 08:22 | 07:28 | 06:23 | 06:10 | 05:14 | 04:53 | 05:19 | 06:10 | 07:04 | 07:57 | 07:55 | 08:33
| 16:43 | 17:42 | 18:35 | 20:31 | 21:22 | 21:52 | 21:34 | 20:37 | 19:24 | 18:13 | 16:18 | 16:04
23] 08:21 | 07:26 | 06:20 | 06:08 ] 05:12 | 04:53 | 05:21 ] 06:12 | 07:05 | 07:59 | 07:57 | 08:34
| 16:44 | 17:44 | 18:37 | 20:33 | 21:24 | 21:52 | 21:33 | 20:35 | 19:21 | 18:11 | 16:16 | 16:05
24 ] 08:20 | 07:23 | 06:18 | 06:05 ] 05:11 | 04:53 | 05:22 | 06:14 | 07:07 | 08:01 | 07:59 | 08:34
| 16:46 | 17:46 | 18:39 | 20:35 | 21:25 | 21:53 | 21:32 | 20:33 | 19:19 | 18:09 | 16:15 | 16:05
251 08:18 | 07:21 | 06:16 | 06:03 | 05:10 | 04:54 | 05:24 | 06:15 | 07:09 | 08:03 | 08:00 | 08:35
| 16:48 | 17:48 | 18:40 | 20:36 | 21:27 | 21:53 | 21:30 | 20:30 | 19:16 | 18:07 | 16:14 | 16:06
26| 08:17 | 07:19 | 07:13 | 06:01 | 05:08 | 04:54 | 05:25 | 06:17 | 07:11 | 08:05 | 08:02 | 08:35
| 16:50 | 17:50 | 19:42 | 20:38 | 21:28 | 21:53 | 21:29 | 20:28 | 19:14 | 18:05 | 16:13 | 16:06
271 08:16 | 07:17 | 07:11 | 05:59 | 05:07 | 04:55 | 05:27 | 06:19 | 07:12 | 08:07 | 08:04 | 08:35
| 16:52 | 17:52 | 19:44 | 20:40 | 21:30 | 21:53 | 21:27 | 20:26 | 19:11 | 18:02 | 16:12 | 16:07
28] 08:14 | 07:15 | 07:08 | 05:57 | 05:06 | 04:55 | 05:28 | 06:21 | 07:14 | 08:09 | 08:05 | 08:36
| 16:54 | 17:54 | 19:46 | 20:42 | 21:31 | 21:53 | 21:25 | 20:23 | 19:09 | 18:00 | 16:11 | 16:08
29 ] 08:13 | | 07:06 | 05:55 | 05:05 | 04:56 | 05:30 | 06:22 | 07:16 | 07:10 | 08:07 | 08:36
| 16:56 | | 19:48 | 20:44 | 21:32 | 21:52 | 21:24 | 20:21 | 19:07 | 16:58 | 16:10 | 16:09
30 ] 08:11 | | 07:03 | 05:53 | 05:04 | 04:56 | 05:32 | 06:24 | 07:18 | 07:12 | 08:09 | 08:36
| 16:58 | | 19:49 | 20:45 | 21:34 | 21:52 | 21:22 | 20:19 | 19:04 | 16:56 | 16:09 | 16:10
31]08:10 | | 07:01 | | 05:03 | | 05:33 | 06:26 | | 07:14 | | 08:36
| 16:59 | | 19:51 | | 21:35 | | 21:21 | 20:17 | | 16:54 | | 16:11
Sonnenscheinstunden | 252 | 273 | 365 | 417 | 490 | 506 | 510 | 459 | 383 | 331 | 262 | 237
astr.max.mdgl.Beschattung | | | | | | | | | | | |
Tabellen-Layout: Die Daten fur 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)
G J
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( Lizenzierter Anwender: )
T&H Ingenieure GmbH
Bremerhavener Heerstrale 10
DE-28717 Bremen
+49 (0) 421 79 400 600
T&H Ingenieure GmbH / info@th-ingenieure.de
Berechnet:
§ 17.05.2023 09:10/3.6.366 )
- ~
SHADOW - Kalender
Berechnung: Vorbelastung Schattenrezeptor: F - 10 6 )
(Annahmen fiir Schattenwurfberechnung )
Referenzjahr fir Kalender 2023
Die dargestellten Zeiten sind die astronomisch maximal mdégliche Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint taglich von Sonnenauf- bis -untergang
Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb
|Januar |Februar |Mérz | April | Mai 1Juni | Juli JAugust | SeptembefOktober |Novembel] Dezember
1]08:36 | 08:08 | 07:12 | 06:59 | 05:51 | 05:02 | 04:57 ] 05:35 | 06:27 | 07:19 | 07:16 | 08:10
| 16:12 | 17:01 | 17:56 | 19:53 | 20:47 | 21:36 | 21:52 | 21:19 | 20:14 | 19:02 | 16:52 | 16:08
2] 08:36 | 08:06 | 07:10 | 06:56 | 05:49 | 05:01 | 04:57 | 05:36 | 06:29 | 07:21 |1 07:18 | 08:12
| 16:13 | 17:03 | 17:58 | 19:55 | 20:49 | 21:37 | 21:52 | 21:17 | 20:12 | 18:59 | 16:50 | 16:07
3108:36 | 08:05 | 07:08 | 06:54 | 05:47 | 05:00 | 04:58 ] 05:38 | 06:31 | 07:23 | 07:20 | 08:13
| 16:14 | 17:05 | 18:00 | 19:57 | 20:51 | 21:39 | 21:51 | 21:15 | 20:09 | 18:57 | 16:48 | 16:07
4] 08:35 | 08:03 | 07:05 ] 06:51 | 05:45 | 04:59 | 04:59 | 05:40 | 06:33 | 07:25 1 07:22 | 08:15
| 16:15 | 17:07 | 18:02 | 19:58 | 20:52 | 21:40 | 21:51 | 21:14 | 20:07 | 18:55 | 16:46 | 16:06
5108:35 | 08:01 | 07:03 | 06:49 | 05:43 | 04:58 | 05:00 | 05:41 | 06:34 | 07:26 | 07:24 | 08:16
| 16:16 | 17:09 | 18:03 | 20:00 | 20:54 | 21:41 | 21:50 | 21:12 | 20:05 | 18:52 | 16:45 | 16:05
608:35 | 07:59 | 07:01 | 06:47 | 05:41 | 04:57 | 05:01 | 05:43 | 06:36 | 07:28 |1 07:26 | 08:17
| 16:18 | 17:11 | 18:05 | 20:02 | 20:56 | 21:42 | 21:50 | 21:10 | 20:02 | 18:50 | 16:43 | 16:05
7108:34 | 07:58 | 06:58 | 06:44 | 05:39 | 04:57 | 05:01 | 05:45 | 06:38 | 07:30 | 07:27 | 08:19
| 16:19 | 17:13 | 18:07 | 20:04 | 20:58 | 21:43 | 21:49 | 21:08 | 20:00 | 18:47 | 16:41 | 16:04
8 08:34 | 07:56 | 06:56 | 06:42 | 05:37 | 04:56 | 05:02 | 05:46 | 06:40 | 07:32 |1 07:29 | 08:20
| 16:20 | 17:15 | 18:09 | 20:06 | 20:59 | 21:44 | 21:49 | 21:06 | 19:58 | 18:45 | 16:39 | 16:04
9 08:34 | 07:54 | 06:54 | 06:40 | 05:35 | 04:55 | 05:03 | 05:48 | 06:41 | 07:34 1 07:31 | 08:21
| 16:22 | 17:17 | 18:11 | 20:07 | 21:01 | 21:45 | 21:48 | 21:04 | 19:55 | 18:43 | 16:37 | 16:04
10 | 08:33 | 07:52 | 06:51 | 06:37 ] 05:33 | 04:55 | 05:04 | 05:50 | 06:43 | 07:35 |1 07:33 | 08:22
| 16:23 | 17:19 | 18:13 | 20:09 | 21:03 | 21:46 | 21:47 | 21:02 | 19:53 | 18:40 | 16:36 | 16:03
11 ] 08:32 | 07:50 | 06:49 | 06:35 ] 05:31 | 04:54 | 05:05 ] 05:51 | 06:45 | 07:37 1 07:35 | 08:24
| 16:24 | 17:21 | 18:15 | 20:11 | 21:05 | 21:46 | 21:46 | 21:00 | 19:50 | 18:38 | 16:34 | 16:03
12 ] 08:32 | 07:48 | 06:47 ] 06:33 | 05:29 | 04:54 | 05:07 | 05:53 | 06:46 | 07:39 |1 07:37 | 08:25
| 16:26 | 17:23 | 18:16 | 20:13 | 21:06 | 21:47 | 21:45 | 20:58 | 19:48 | 18:36 | 16:32 | 16:03
13 ] 08:31 | 07:46 | 06:44 | 06:30 | 05:28 | 04:54 | 05:08 | 05:55 | 06:48 | 07:41 |1 07:39 | 08:26
| 16:28 | 17:25 | 18:18 | 20:15 | 21:08 | 21:48 | 21:45 | 20:56 | 19:46 | 18:33 | 16:31 | 16:03
14 ] 08:30 | 07:44 | 06:42 | 06:28 | 05:26 | 04:53 | 05:09 | 05:56 | 06:50 | 07:43 | 07:41 | 08:27
| 16:29 | 17:27 | 18:20 | 20:16 | 21:10 | 21:49 | 21:44 | 20:54 | 19:43 | 18:31 | 16:29 | 16:03
15 | 08:29 | 07:42 | 06:40 | 06:26 | 05:24 | 04:53 | 05:10 | 05:58 | 06:52 | 07:44 | 07:43 | 08:28
| 16:31 | 17:29 | 18:22 | 20:18 | 21:11 | 21:49 | 21:43 | 20:52 | 19:41 | 18:29 | 16:27 | 16:03
16 | 08:28 | 07:40 | 06:37 | 06:23 ] 05:23 | 04:53 ] 05:11 | 06:00 | 06:53 | 07:46 | 07:44 | 08:29
| 16:32 | 17:31 | 18:24 | 20:20 | 21:13 | 21:50 | 21:42 | 20:50 | 19:38 | 18:26 | 16:26 | 16:03
17 | 08:28 | 07:38 | 06:35 | 06:21 ] 05:21 | 04:53 ] 05:13 | 06:02 | 06:55 | 07:48 | 07:46 | 08:30
| 16:34 | 17:33 | 18:26 | 20:22 | 21:15 | 21:50 | 21:40 | 20:48 | 19:36 | 18:24 | 16:24 | 16:03
18 | 08:27 | 07:36 | 06:32 ] 06:19 ] 05:19 | 04:53 | 05:14 | 06:03 | 06:57 | 07:50 | 07:48 | 08:31
| 16:36 | 17:35 | 18:28 | 20:24 | 21:16 | 21:51 | 21:39 | 20:46 | 19:33 | 18:22 | 16:23 | 16:03
19 | 08:26 | 07:34 | 06:30 | 06:16 ] 05:18 | 04:53 | 05:15 | 06:05 | 06:59 | 07:52 | 07:50 | 08:31
| 16:37 | 17:37 | 18:29 | 20:26 | 21:18 | 21:51 | 21:38 | 20:44 | 19:31 | 18:20 | 16:22 | 16:03
20| 08:24 | 07:32 | 06:28 | 06:14 | 05:16 | 04:53 | 05:17 | 06:07 | 07:00 | 07:54 | 07:52 | 08:32
| 16:39 | 17:38 | 18:31 | 20:27 | 21:19 | 21:52 | 21:37 | 20:41 | 19:28 | 18:18 | 16:20 | 16:03
21]08:23 | 07:30 | 06:25 ] 06:12 | 05:15 | 04:53 | 05:18 | 06:09 | 07:02 | 07:55 | 07:53 | 08:33
| 16:41 | 17:40 | 18:33 | 20:29 | 21:21 | 21:52 | 21:36 | 20:39 | 19:26 | 18:15 | 16:19 | 16:04
22| 08:22 | 07:28 | 06:23 | 06:10 | 05:14 | 04:53 | 05:19 | 06:10 | 07:04 | 07:57 | 07:55 | 08:33
| 16:43 | 17:42 | 18:35 | 20:31 | 21:22 | 21:52 | 21:34 | 20:37 | 19:24 | 18:13 | 16:18 | 16:04
23] 08:21 | 07:26 | 06:20 | 06:08 ] 05:12 | 04:53 | 05:21 ] 06:12 | 07:05 | 07:59 | 07:57 | 08:34
| 16:44 | 17:44 | 18:37 | 20:33 | 21:24 | 21:52 | 21:33 | 20:35 | 19:21 | 18:11 | 16:16 | 16:05
24 ] 08:20 | 07:23 | 06:18 | 06:05 ] 05:11 | 04:53 | 05:22 | 06:14 | 07:07 | 08:01 | 07:59 | 08:34
| 16:46 | 17:46 | 18:39 | 20:35 | 21:25 | 21:53 | 21:31 | 20:33 | 19:19 | 18:09 | 16:15 | 16:05
251 08:18 | 07:21 | 06:16 | 06:03 | 05:09 | 04:54 | 05:24 | 06:15 | 07:09 | 08:03 | 08:00 | 08:35
| 16:48 | 17:48 | 18:40 | 20:36 | 21:27 | 21:53 | 21:30 | 20:30 | 19:16 | 18:07 | 16:14 | 16:06
26| 08:17 | 07:19 | 07:13 | 06:01 | 05:08 | 04:54 | 05:25 | 06:17 | 07:11 | 08:05 | 08:02 | 08:35
| 16:50 | 17:50 | 19:42 | 20:38 | 21:28 | 21:53 | 21:29 | 20:28 | 19:14 | 18:05 | 16:13 | 16:06
271 08:16 | 07:17 | 07:11 | 05:59 | 05:07 | 04:55 | 05:27 | 06:19 | 07:12 | 08:07 | 08:04 | 08:35
| 16:52 | 17:52 | 19:44 | 20:40 | 21:30 | 21:53 | 21:27 | 20:26 | 19:11 | 18:02 | 16:12 | 16:07
28] 08:14 | 07:14 | 07:08 | 05:57 | 05:06 | 04:55 | 05:28 | 06:21 | 07:14 | 08:09 | 08:05 | 08:36
| 16:54 | 17:54 | 19:46 | 20:42 | 21:31 | 21:53 | 21:25 | 20:23 | 19:09 | 18:00 | 16:11 | 16:08
29 ] 08:13 | | 07:06 | 05:55 | 05:05 | 04:55 | 05:30 | 06:22 | 07:16 | 07:10 | 08:07 | 08:36
| 16:56 | | 19:48 | 20:44 | 21:32 | 21:52 | 21:24 | 20:21 | 19:07 | 16:58 | 16:10 | 16:09
30 ] 08:11 | | 07:03 | 05:53 | 05:04 | 04:56 | 05:32 | 06:24 | 07:18 | 07:12 | 08:09 | 08:36
| 16:57 | | 19:49 | 20:45 | 21:34 | 21:52 | 21:22 | 20:19 | 19:04 | 16:56 | 16:09 | 16:10
31]08:10 | | 07:01 | | 05:03 | | 05:33 | 06:26 | | 07:14 | | 08:36
| 16:59 | | 19:51 | | 21:35 | | 21:21 | 20:17 | | 16:54 | | 16:11
Sonnenscheinstunden | 252 | 273 | 365 | 417 | 490 | 506 | 510 | 459 | 383 | 331 | 262 | 237
astr.max.mdgl.Beschattung | | | | | | | | | | | |
Tabellen-Layout: Die Daten fur 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)
G J
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( Lizenzierter Anwender: )
T&H Ingenieure GmbH
Bremerhavener Heerstrale 10
DE-28717 Bremen
+49 (0) 421 79 400 600
T&H Ingenieure GmbH / info@th-ingenieure.de
Berechnet:
§ 17.05.2023 09:10/3.6.366 )
- ~
SHADOW - Kalender
Berechnung: Vorbelastung Schattenrezeptor: G- 10 7 )
(Annahmen fiir Schattenwurfberechnung )
Referenzjahr fir Kalender 2023
Die dargestellten Zeiten sind die astronomisch maximal mdégliche Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint taglich von Sonnenauf- bis -untergang
Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb
|Januar |Februar |Mérz | April | Mai 1Juni | Juli JAugust | SeptembefOktober |Novembel] Dezember
1]08:36 | 08:08 | 07:12 | 06:59 | 05:51 | 05:02 | 04:57 ] 05:35 | 06:28 | 07:19 | 07:16 | 08:10
| 16:12 | 17:01 | 17:56 | 19:53 | 20:47 | 21:36 | 21:52 | 21:19 | 20:14 | 19:02 | 16:52 | 16:08
2] 08:36 | 08:06 | 07:10 | 06:56 | 05:49 | 05:01 | 04:57 | 05:36 | 06:29 | 07:21 |1 07:18 | 08:12
| 16:13 | 17:03 | 17:58 | 19:55 | 20:49 | 21:37 | 21:52 | 21:17 | 20:12 | 18:59 | 16:50 | 16:07
3108:36 | 08:05 | 07:08 | 06:54 | 05:47 | 05:00 | 04:58 ] 05:38 | 06:31 | 07:23 | 07:20 | 08:13
| 16:14 | 17:05 | 18:00 | 19:57 | 20:51 | 21:39 | 21:51 | 21:15 | 20:09 | 18:57 | 16:48 | 16:07
4] 08:35 | 08:03 | 07:05 ] 06:51 | 05:45 | 04:59 | 04:59 | 05:40 | 06:33 | 07:25 1 07:22 | 08:15
| 16:15 | 17:07 | 18:02 | 19:58 | 20:52 | 21:40 | 21:51 | 21:14 | 20:07 | 18:55 | 16:46 | 16:06
5108:35 | 08:01 | 07:03 | 06:49 | 05:43 | 04:58 | 05:00 | 05:41 | 06:34 | 07:26 | 07:24 | 08:16
| 16:16 | 17:09 | 18:03 | 20:00 | 20:54 | 21:41 | 21:50 | 21:12 | 20:05 | 18:52 | 16:45 | 16:05
608:35 | 07:59 | 07:01 | 06:47 | 05:41 | 04:57 | 05:01 | 05:43 | 06:36 | 07:28 |1 07:26 | 08:17
| 16:18 | 17:11 | 18:05 | 20:02 | 20:56 | 21:42 | 21:50 | 21:10 | 20:02 | 18:50 | 16:43 | 16:05
7108:34 | 07:58 | 06:58 | 06:44 | 05:39 | 04:57 | 05:01 | 05:45 | 06:38 | 07:30 | 07:27 | 08:19
| 16:19 | 17:13 | 18:07 | 20:04 | 20:58 | 21:43 | 21:49 | 21:08 | 20:00 | 18:47 | 16:41 | 16:04
8 08:34 | 07:56 | 06:56 | 06:42 | 05:37 | 04:56 | 05:02 | 05:46 | 06:40 | 07:32 |1 07:29 | 08:20
| 16:20 | 17:15 | 18:09 | 20:06 | 20:59 | 21:44 | 21:49 | 21:06 | 19:58 | 18:45 | 16:39 | 16:04
9 08:34 | 07:54 | 06:54 | 06:40 | 05:35 | 04:55 | 05:03 | 05:48 | 06:41 | 07:34 1 07:31 | 08:21
| 16:22 | 17:17 | 18:11 | 20:07 | 21:01 | 21:45 | 21:48 | 21:04 | 19:55 | 18:43 | 16:37 | 16:04
10 | 08:33 | 07:52 | 06:51 | 06:37 ] 05:33 | 04:55 | 05:04 | 05:50 | 06:43 | 07:35 |1 07:33 | 08:22
| 16:23 | 17:19 | 18:13 | 20:09 | 21:03 | 21:46 | 21:47 | 21:02 | 19:53 | 18:40 | 16:36 | 16:03
11 ] 08:32 | 07:50 | 06:49 | 06:35 ] 05:31 | 04:54 | 05:05 ] 05:51 | 06:45 | 07:37 1 07:35 | 08:24
| 16:25 | 17:21 | 18:15 | 20:11 | 21:05 | 21:46 | 21:46 | 21:00 | 19:50 | 18:38 | 16:34 | 16:03
12 ] 08:32 | 07:48 | 06:47 ] 06:33 | 05:30 | 04:54 | 05:07 | 05:53 | 06:46 | 07:39 |1 07:37 | 08:25
| 16:26 | 17:23 | 18:17 | 20:13 | 21:06 | 21:47 | 21:45 | 20:58 | 19:48 | 18:36 | 16:32 | 16:03
13 ] 08:31 | 07:46 | 06:44 | 06:30 | 05:28 | 04:54 | 05:08 | 05:55 | 06:48 | 07:41 |1 07:39 | 08:26
| 16:28 | 17:25 | 18:18 | 20:15 | 21:08 | 21:48 | 21:45 | 20:56 | 19:46 | 18:33 | 16:31 | 16:03
14 ] 08:30 | 07:44 | 06:42 | 06:28 | 05:26 | 04:53 | 05:09 | 05:56 | 06:50 | 07:43 | 07:41 | 08:27
| 16:29 | 17:27 | 18:20 | 20:16 | 21:10 | 21:49 | 21:44 | 20:54 | 19:43 | 18:31 | 16:29 | 16:03
15 | 08:29 | 07:42 | 06:40 | 06:26 | 05:24 | 04:53 | 05:10 | 05:58 | 06:52 | 07:44 | 07:43 | 08:28
| 16:31 | 17:29 | 18:22 | 20:18 | 21:11 | 21:49 | 21:43 | 20:52 | 19:41 | 18:29 | 16:27 | 16:03
16 | 08:28 | 07:40 | 06:37 | 06:23 ] 05:23 | 04:53 ] 05:11 | 06:00 | 06:53 | 07:46 | 07:44 | 08:29
| 16:32 | 17:31 | 18:24 | 20:20 | 21:13 | 21:50 | 21:42 | 20:50 | 19:38 | 18:27 | 16:26 | 16:03
17 | 08:28 | 07:38 | 06:35 | 06:21 ] 05:21 | 04:53 ] 05:13 | 06:02 | 06:55 | 07:48 | 07:46 | 08:30
| 16:34 | 17:33 | 18:26 | 20:22 | 21:15 | 21:50 | 21:40 | 20:48 | 19:36 | 18:24 | 16:24 | 16:03
18 | 08:27 | 07:36 | 06:32 ] 06:19 | 05:20 | 04:53 | 05:14 | 06:03 | 06:57 | 07:50 | 07:48 | 08:30
| 16:36 | 17:35 | 18:28 | 20:24 | 21:16 | 21:51 | 21:39 | 20:46 | 19:33 | 18:22 | 16:23 | 16:03
19 | 08:25 | 07:34 | 06:30 | 06:16 ] 05:18 | 04:53 | 05:15 | 06:05 | 06:59 | 07:52 | 07:50 | 08:31
| 16:37 | 17:37 | 18:29 | 20:26 | 21:18 | 21:51 | 21:38 | 20:44 | 19:31 | 18:20 | 16:22 | 16:03
20| 08:24 | 07:32 | 06:28 | 06:14 | 05:16 | 04:53 | 05:17 | 06:07 | 07:00 | 07:54 | 07:52 | 08:32
| 16:39 | 17:38 | 18:31 | 20:27 | 21:19 | 21:52 | 21:37 | 20:41 | 19:28 | 18:18 | 16:20 | 16:03
21]08:23 | 07:30 | 06:25 ] 06:12 | 05:15 | 04:53 | 05:18 | 06:09 | 07:02 | 07:55 | 07:53 | 08:33
| 16:41 | 17:40 | 18:33 | 20:29 | 21:21 | 21:52 | 21:36 | 20:39 | 19:26 | 18:15 | 16:19 | 16:04
22| 08:22 | 07:28 | 06:23 | 06:10 | 05:14 | 04:53 | 05:19 | 06:10 | 07:04 | 07:57 | 07:55 | 08:33
| 16:43 | 17:42 | 18:35 | 20:31 | 21:22 | 21:52 | 21:34 | 20:37 | 19:24 | 18:13 | 16:18 | 16:04
23] 08:21 | 07:26 | 06:20 | 06:08 ] 05:12 | 04:53 | 05:21 ] 06:12 | 07:05 | 07:59 | 07:57 | 08:34
| 16:44 | 17:44 | 18:37 | 20:33 | 21:24 | 21:52 | 21:33 | 20:35 | 19:21 | 18:11 | 16:16 | 16:05
24 ] 08:20 | 07:23 | 06:18 | 06:05 ] 05:11 | 04:53 | 05:22 | 06:14 | 07:07 | 08:01 | 07:59 | 08:34
| 16:46 | 17:46 | 18:39 | 20:35 | 21:25 | 21:53 | 21:31 | 20:33 | 19:19 | 18:09 | 16:15 | 16:05
251 08:18 | 07:21 | 06:16 | 06:03 | 05:10 | 04:54 | 05:24 | 06:15 | 07:09 | 08:03 | 08:00 | 08:35
| 16:48 | 17:48 | 18:40 | 20:36 | 21:27 | 21:53 | 21:30 | 20:30 | 19:16 | 18:07 | 16:14 | 16:06
26| 08:17 | 07:19 | 07:13 | 06:01 | 05:08 | 04:54 | 05:25 | 06:17 | 07:11 | 08:05 | 08:02 | 08:35
| 16:50 | 17:50 | 19:42 | 20:38 | 21:28 | 21:53 | 21:29 | 20:28 | 19:14 | 18:05 | 16:13 | 16:06
271 08:16 | 07:17 | 07:11 | 05:59 | 05:07 | 04:55 | 05:27 | 06:19 | 07:12 | 08:07 | 08:04 | 08:35
| 16:52 | 17:52 | 19:44 | 20:40 | 21:30 | 21:53 | 21:27 | 20:26 | 19:11 | 18:02 | 16:12 | 16:07
28] 08:14 | 07:14 | 07:08 | 05:57 | 05:06 | 04:55 | 05:28 | 06:21 | 07:14 | 08:09 | 08:05 | 08:36
| 16:54 | 17:54 | 19:46 | 20:42 | 21:31 | 21:53 | 21:25 | 20:23 | 19:09 | 18:00 | 16:11 | 16:08
29 ] 08:13 | | 07:06 | 05:55 | 05:05 | 04:56 | 05:30 | 06:22 | 07:16 | 07:10 | 08:07 | 08:36
| 16:56 | | 19:48 | 20:44 | 21:32 | 21:52 | 21:24 | 20:21 | 19:07 | 16:58 | 16:10 | 16:09
30 ] 08:11 | | 07:03 | 05:53 | 05:04 | 04:56 | 05:32 | 06:24 | 07:18 | 07:12 | 08:09 | 08:36
| 16:58 | | 19:49 | 20:45 | 21:34 | 21:52 | 21:22 | 20:19 | 19:04 | 16:56 | 16:09 | 16:10
31]08:10 | | 07:01 | | 05:03 | | 05:33 | 06:26 | | 07:14 | | 08:36
| 16:59 | | 19:51 | | 21:35 | | 21:21 | 20:16 | | 16:54 | | 16:11
Sonnenscheinstunden | 252 | 273 | 365 | 417 | 490 | 506 | 510 | 459 | 383 | 331 | 263 | 237
astr.max.mdgl.Beschattung | | | | | | | | | | | |
Tabellen-Layout: Die Daten fur 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)
G J
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( Lizenzierter Anwender: )
T&H Ingenieure GmbH
Bremerhavener Heerstrale 10
DE-28717 Bremen
+49 (0) 421 79 400 600
T&H Ingenieure GmbH / info@th-ingenieure.de
Berechnet:
§ 17.05.2023 09:10/3.6.366 )
- ~
SHADOW - Kalender
Berechnung: Vorbelastung Schattenrezeptor: H - 10 8 )
(Annahmen fiir Schattenwurfberechnung )
Referenzjahr fir Kalender 2023
Die dargestellten Zeiten sind die astronomisch maximal mdégliche Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint taglich von Sonnenauf- bis -untergang
Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb
|Januar |Februar |Mérz | April | Mai 1Juni | Juli JAugust | SeptembefOktober |Novembel] Dezember
1]08:36 | 08:08 | 07:12 | 06:59 | 05:51 | 05:02 | 04:57 ] 05:35 | 06:27 | 07:19 | 07:16 | 08:10
| 16:12 | 17:01 | 17:56 | 19:53 | 20:47 | 21:36 | 21:52 | 21:19 | 20:14 | 19:02 | 16:52 | 16:08
2] 08:36 | 08:06 | 07:10 | 06:56 | 05:49 | 05:01 | 04:57 | 05:36 | 06:29 | 07:21 |1 07:18 | 08:11
| 16:13 | 17:03 | 17:58 | 19:55 | 20:49 | 21:37 | 21:51 | 21:17 | 20:12 | 18:59 | 16:50 | 16:07
3108:36 | 08:05 | 07:08 | 06:54 | 05:47 | 05:00 | 04:58 ] 05:38 | 06:31 | 07:23 | 07:20 | 08:13
| 16:14 | 17:05 | 18:00 | 19:57 | 20:51 | 21:38 | 21:51 | 21:15 | 20:09 | 18:57 | 16:48 | 16:07
4] 08:35 | 08:03 | 07:05 ] 06:51 | 05:45 | 04:59 | 04:59 | 05:40 | 06:33 | 07:25 1 07:22 | 08:14
| 16:15 | 17:07 | 18:02 | 19:58 | 20:52 | 21:40 | 21:51 | 21:13 | 20:07 | 18:55 | 16:46 | 16:06
5108:35 | 08:01 | 07:03 | 06:49 | 05:43 | 04:58 | 05:00 | 05:41 | 06:34 | 07:26 | 07:24 | 08:16
| 16:16 | 17:09 | 18:03 | 20:00 | 20:54 | 21:41 | 21:50 | 21:12 | 20:05 | 18:52 | 16:45 | 16:05
608:35 | 07:59 | 07:01 | 06:47 | 05:41 | 04:57 | 05:01 | 05:43 | 06:36 | 07:28 |1 07:25 | 08:17
| 16:18 | 17:11 | 18:05 | 20:02 | 20:56 | 21:42 | 21:50 | 21:10 | 20:02 | 18:50 | 16:43 | 16:05
7108:34 | 07:58 | 06:58 | 06:44 | 05:39 | 04:57 | 05:01 | 05:45 | 06:38 | 07:30 | 07:27 | 08:19
| 16:19 | 17:13 | 18:07 | 20:04 | 20:58 | 21:43 | 21:49 | 21:08 | 20:00 | 18:47 | 16:41 | 16:04
8 08:34 | 07:56 | 06:56 | 06:42 | 05:37 | 04:56 | 05:02 | 05:46 | 06:40 | 07:32 |1 07:29 | 08:20
| 16:20 | 17:15 | 18:09 | 20:06 | 20:59 | 21:44 | 21:48 | 21:06 | 19:57 | 18:45 | 16:39 | 16:04
9 08:33 | 07:54 | 06:54 | 06:40 | 05:35 | 04:56 | 05:03 | 05:48 | 06:41 | 07:34 1 07:31 | 08:21
| 16:22 | 17:17 | 18:11 | 20:07 | 21:01 | 21:45 | 21:48 | 21:04 | 19:55 | 18:43 | 16:37 | 16:04
10 | 08:33 | 07:52 | 06:51 | 06:37 ] 05:33 | 04:55 | 05:04 | 05:50 | 06:43 | 07:35 |1 07:33 | 08:22
| 16:23 | 17:19 | 18:13 | 20:09 | 21:03 | 21:45 | 21:47 | 21:02 | 19:53 | 18:40 | 16:36 | 16:03
11 ] 08:32 | 07:50 | 06:49 | 06:35 ] 05:31 | 04:55 | 05:05 ] 05:51 | 06:45 | 07:37 1 07:35 | 08:24
| 16:25 | 17:21 | 18:15 | 20:11 | 21:04 | 21:46 | 21:46 | 21:00 | 19:50 | 18:38 | 16:34 | 16:03
12 ] 08:32 | 07:48 | 06:47 ] 06:33 | 05:30 | 04:54 | 05:07 | 05:53 | 06:46 | 07:39 |1 07:37 | 08:25
| 16:26 | 17:23 | 18:16 | 20:13 | 21:06 | 21:47 | 21:45 | 20:58 | 19:48 | 18:36 | 16:32 | 16:03
13 ] 08:31 | 07:46 | 06:44 | 06:30 | 05:28 | 04:54 | 05:08 | 05:55 | 06:48 | 07:41 |1 07:39 | 08:26
| 16:28 | 17:25 | 18:18 | 20:15 | 21:08 | 21:48 | 21:44 | 20:56 | 19:45 | 18:33 | 16:31 | 16:03
14 ] 08:30 | 07:44 | 06:42 | 06:28 | 05:26 | 04:53 | 05:09 | 05:56 | 06:50 | 07:43 | 07:41 | 08:27
| 16:29 | 17:27 | 18:20 | 20:16 | 21:09 | 21:49 | 21:43 | 20:54 | 19:43 | 18:31 | 16:29 | 16:03
15 | 08:29 | 07:42 | 06:40 | 06:26 | 05:24 | 04:53 | 05:10 | 05:58 | 06:52 | 07:44 | 07:42 | 08:28
| 16:31 | 17:29 | 18:22 | 20:18 | 21:11 | 21:49 | 21:42 | 20:52 | 19:41 | 18:29 | 16:27 | 16:03
16 | 08:28 | 07:40 | 06:37 | 06:23 ] 05:23 | 04:53 ] 05:11 | 06:00 | 06:53 | 07:46 | 07:44 | 08:29
| 16:32 | 17:31 | 18:24 | 20:20 | 21:13 | 21:50 | 21:41 | 20:50 | 19:38 | 18:26 | 16:26 | 16:03
17 | 08:27 | 07:38 | 06:35 | 06:21 ] 05:21 | 04:53 ] 05:13 | 06:02 | 06:55 | 07:48 | 07:46 | 08:30
| 16:34 | 17:33 | 18:26 | 20:22 | 21:14 | 21:50 | 21:40 | 20:48 | 19:36 | 18:24 | 16:24 | 16:03
18 | 08:26 | 07:36 | 06:32 ] 06:19 | 05:20 | 04:53 | 05:14 | 06:03 | 06:57 | 07:50 | 07:48 | 08:30
| 16:36 | 17:35 | 18:28 | 20:24 | 21:16 | 21:51 | 21:39 | 20:46 | 19:33 | 18:22 | 16:23 | 16:03
19 | 08:25 | 07:34 | 06:30 | 06:16 ] 05:18 | 04:53 | 05:15 | 06:05 | 06:58 | 07:52 | 07:50 | 08:31
| 16:37 | 17:37 | 18:29 | 20:25 | 21:18 | 21:51 | 21:38 | 20:43 | 19:31 | 18:20 | 16:22 | 16:03
20| 08:24 | 07:32 | 06:28 | 06:14 | 05:16 | 04:53 | 05:17 | 06:07 | 07:00 | 07:54 | 07:52 | 08:32
| 16:39 | 17:38 | 18:31 | 20:27 | 21:19 | 21:52 | 21:37 | 20:41 | 19:28 | 18:17 | 16:20 | 16:03
21]08:23 | 07:30 | 06:25 ] 06:12 | 05:15 | 04:53 | 05:18 | 06:09 | 07:02 | 07:55 | 07:53 | 08:32
| 16:41 | 17:40 | 18:33 | 20:29 | 21:21 | 21:52 | 21:35 | 20:39 | 19:26 | 18:15 | 16:19 | 16:04
22| 08:22 | 07:28 | 06:23 | 06:10 | 05:14 | 04:53 | 05:19 | 06:10 | 07:04 | 07:57 | 07:55 | 08:33
| 16:43 | 17:42 | 18:35 | 20:31 | 21:22 | 21:52 | 21:34 | 20:37 | 19:24 | 18:13 | 16:18 | 16:04
23] 08:21 | 07:25 | 06:20 | 06:08 ] 05:12 | 04:53 | 05:21 ] 06:12 | 07:05 | 07:59 | 07:57 | 08:34
| 16:44 | 17:44 | 18:37 | 20:33 | 21:24 | 21:52 | 21:33 | 20:35 | 19:21 | 18:11 | 16:16 | 16:05
241 08:19 | 07:23 | 06:18 | 06:05 ] 05:11 | 04:53 | 05:22 | 06:14 | 07:07 | 08:01 | 07:59 | 08:34
| 16:46 | 17:46 | 18:38 | 20:34 | 21:25 | 21:52 | 21:31 | 20:32 | 19:19 | 18:09 | 16:15 | 16:05
251 08:18 | 07:21 | 06:15 | 06:03 | 05:10 | 04:54 | 05:24 | 06:15 | 07:09 | 08:03 | 08:00 | 08:35
| 16:48 | 17:48 | 18:40 | 20:36 | 21:27 | 21:52 | 21:30 | 20:30 | 19:16 | 18:07 | 16:14 | 16:06
26| 08:17 | 07:19 | 07:13 | 06:01 | 05:08 | 04:54 | 05:25 | 06:17 | 07:11 | 08:05 | 08:02 | 08:35
| 16:50 | 17:50 | 19:42 | 20:38 | 21:28 | 21:53 | 21:28 | 20:28 | 19:14 | 18:05 | 16:13 | 16:06
271 08:15 | 07:17 | 07:11 | 05:59 | 05:07 | 04:55 | 05:27 | 06:19 | 07:12 | 08:07 | 08:04 | 08:35
| 16:52 | 17:52 | 19:44 | 20:40 | 21:30 | 21:52 | 21:27 | 20:26 | 19:11 | 18:02 | 16:12 | 16:07
28] 08:14 | 07:14 | 07:08 | 05:57 | 05:06 | 04:55 | 05:28 | 06:21 | 07:14 | 08:08 | 08:05 | 08:35
| 16:54 | 17:54 | 19:46 | 20:42 | 21:31 | 21:52 | 21:25 | 20:23 | 19:09 | 18:00 | 16:11 | 16:08
29 ] 08:12 | | 07:06 | 05:55 | 05:05 | 04:56 | 05:30 | 06:22 | 07:16 | 07:10 | 08:07 | 08:36
| 16:56 | | 19:48 | 20:43 | 21:32 | 21:52 | 21:24 | 20:21 | 19:07 | 16:58 | 16:10 | 16:09
30 ] 08:11 | | 07:03 | 05:53 | 05:04 | 04:56 | 05:32 | 06:24 | 07:18 | 07:12 | 08:08 | 08:36
| 16:58 | | 19:49 | 20:45 | 21:34 | 21:52 | 21:22 | 20:19 | 19:04 | 16:56 | 16:09 | 16:10
31 ] 08:09 | | 07:01 | | 05:03 | | 05:33 | 06:26 | | 07:14 | | 08:36
| 16:59 | | 19:51 | | 21:35 | | 21:20 | 20:16 | | 16:54 | | 16:11
Sonnenscheinstunden | 252 | 273 | 365 | 417 | 490 | 506 | 510 | 459 | 383 | 331 | 263 | 237
astr.max.mdgl.Beschattung | | | | | | | | | | | |
Tabellen-Layout: Die Daten fur 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)
G J
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( Lizenzierter Anwender: )
T&H Ingenieure GmbH
Bremerhavener Heerstrale 10
DE-28717 Bremen
+49 (0) 421 79 400 600
T&H Ingenieure GmbH / info@th-ingenieure.de
Berechnet:
§ 17.05.2023 09:10/3.6.366 )
- ~
SHADOW - Kalender
Berechnung: Vorbelastung Schattenrezeptor: | - 10 9 )
(Annahmen fiir Schattenwurfberechnung )
Referenzjahr fir Kalender 2023
Die dargestellten Zeiten sind die astronomisch maximal mdégliche Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint taglich von Sonnenauf- bis -untergang
Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb
|Januar |Februar |Mérz | April | Mai 1Juni | Juli JAugust | SeptembefOktober |Novembel] Dezember
1]08:36 | 08:08 | 07:12 | 06:59 | 05:51 | 05:02 | 04:57 ] 05:35 | 06:27 | 07:19 | 07:16 | 08:10
| 16:12 | 17:01 | 17:56 | 19:53 | 20:47 | 21:36 | 21:52 | 21:19 | 20:14 | 19:02 | 16:52 | 16:08
2] 08:36 | 08:06 | 07:10 | 06:56 | 05:49 | 05:01 | 04:57 | 05:36 | 06:29 | 07:21 |1 07:18 | 08:11
| 16:13 | 17:03 | 17:58 | 19:55 | 20:49 | 21:37 | 21:51 | 21:17 | 20:12 | 18:59 | 16:50 | 16:07
3108:35 | 08:04 | 07:08 | 06:54 | 05:46 | 05:00 | 04:58 ] 05:38 | 06:31 | 07:23 | 07:20 | 08:13
| 16:14 | 17:05 | 18:00 | 19:57 | 20:50 | 21:38 | 21:51 | 21:15 | 20:09 | 18:57 | 16:48 | 16:07
4] 08:35 | 08:03 | 07:05 ] 06:51 | 05:45 | 04:59 | 04:59 | 05:40 | 06:33 | 07:25 1 07:22 | 08:14
| 16:15 | 17:07 | 18:01 | 19:58 | 20:52 | 21:40 | 21:51 | 21:13 | 20:07 | 18:55 | 16:46 | 16:06
5108:35 | 08:01 | 07:03 | 06:49 | 05:43 | 04:58 | 05:00 | 05:41 | 06:34 | 07:26 | 07:24 | 08:16
| 16:16 | 17:09 | 18:03 | 20:00 | 20:54 | 21:41 | 21:50 | 21:12 | 20:05 | 18:52 | 16:45 | 16:05
608:35 | 07:59 | 07:01 | 06:47 | 05:41 | 04:57 | 05:01 | 05:43 | 06:36 | 07:28 |1 07:25 | 08:17
| 16:18 | 17:11 | 18:05 | 20:02 | 20:56 | 21:42 | 21:50 | 21:10 | 20:02 | 18:50 | 16:43 | 16:05
7108:34 | 07:58 | 06:58 | 06:44 | 05:39 | 04:57 | 05:01 | 05:45 | 06:38 | 07:30 | 07:27 | 08:19
| 16:19 | 17:13 | 18:07 | 20:04 | 20:57 | 21:43 | 21:49 | 21:08 | 20:00 | 18:47 | 16:41 | 16:04
8 08:34 | 07:56 | 06:56 | 06:42 | 05:37 | 04:56 | 05:02 | 05:46 | 06:39 | 07:32 |1 07:29 | 08:20
| 16:20 | 17:15 | 18:09 | 20:06 | 20:59 | 21:44 | 21:48 | 21:06 | 19:57 | 18:45 | 16:39 | 16:04
9 08:33 | 07:54 | 06:54 | 06:40 | 05:35 | 04:55 | 05:03 | 05:48 | 06:41 | 07:33 1 07:31 | 08:21
| 16:22 | 17:17 | 18:11 | 20:07 | 21:01 | 21:45 | 21:48 | 21:04 | 19:55 | 18:43 | 16:37 | 16:04
10 | 08:33 | 07:52 | 06:51 | 06:37 ] 05:33 | 04:55 | 05:04 | 05:50 | 06:43 | 07:35 |1 07:33 | 08:22
| 16:23 | 17:19 | 18:13 | 20:09 | 21:03 | 21:45 | 21:47 | 21:02 | 19:53 | 18:40 | 16:36 | 16:03
11 ] 08:32 | 07:50 | 06:49 | 06:35 ] 05:31 | 04:55 | 05:05 ] 05:51 | 06:45 | 07:37 1 07:35 | 08:23
| 16:25 | 17:21 | 18:15 | 20:11 | 21:04 | 21:46 | 21:46 | 21:00 | 19:50 | 18:38 | 16:34 | 16:03
12 ] 08:32 | 07:48 | 06:47 ] 06:33 | 05:29 | 04:54 | 05:07 | 05:53 | 06:46 | 07:39 |1 07:37 | 08:25
| 16:26 | 17:23 | 18:16 | 20:13 | 21:06 | 21:47 | 21:45 | 20:58 | 19:48 | 18:36 | 16:32 | 16:03
13 ] 08:31 | 07:46 | 06:44 | 06:30 | 05:28 | 04:54 | 05:08 | 05:55 | 06:48 | 07:41 |1 07:39 | 08:26
| 16:28 | 17:25 | 18:18 | 20:15 | 21:08 | 21:48 | 21:44 | 20:56 | 19:45 | 18:33 | 16:31 | 16:03
14 ] 08:30 | 07:44 | 06:42 | 06:28 | 05:26 | 04:53 | 05:09 | 05:56 | 06:50 | 07:42 | 07:41 | 08:27
| 16:29 | 17:27 | 18:20 | 20:16 | 21:09 | 21:48 | 21:43 | 20:54 | 19:43 | 18:31 | 16:29 | 16:03
15 | 08:29 | 07:42 | 06:39 | 06:26 | 05:24 | 04:53 | 05:10 | 05:58 | 06:52 | 07:44 | 07:42 | 08:28
| 16:31 | 17:29 | 18:22 | 20:18 | 21:11 | 21:49 | 21:42 | 20:52 | 19:41 | 18:29 | 16:27 | 16:03
16 | 08:28 | 07:40 | 06:37 | 06:23 ] 05:23 | 04:53 ] 05:11 | 06:00 | 06:53 | 07:46 | 07:44 | 08:29
| 16:32 | 17:31 | 18:24 | 20:20 | 21:13 | 21:50 | 21:41 | 20:50 | 19:38 | 18:26 | 16:26 | 16:03
17 | 08:27 | 07:38 | 06:35 | 06:21 ] 05:21 | 04:53 ] 05:13 | 06:02 | 06:55 | 07:48 | 07:46 | 08:29
| 16:34 | 17:33 | 18:26 | 20:22 | 21:14 | 21:50 | 21:40 | 20:48 | 19:36 | 18:24 | 16:24 | 16:03
18 | 08:26 | 07:36 | 06:32 ] 06:19 | 05:20 | 04:53 | 05:14 | 06:03 | 06:57 | 07:50 | 07:48 | 08:30
| 16:36 | 17:35 | 18:27 | 20:24 | 21:16 | 21:51 | 21:39 | 20:46 | 19:33 | 18:22 | 16:23 | 16:03
19 | 08:25 | 07:34 | 06:30 | 06:16 ] 05:18 | 04:53 | 05:15 | 06:05 | 06:58 | 07:52 | 07:50 | 08:31
| 16:37 | 17:36 | 18:29 | 20:25 | 21:18 | 21:51 | 21:38 | 20:43 | 19:31 | 18:20 | 16:22 | 16:03
20| 08:24 | 07:32 | 06:27 | 06:14 | 05:16 | 04:53 | 05:17 | 06:07 | 07:00 | 07:53 | 07:51 | 08:32
| 16:39 | 17:38 | 18:31 | 20:27 | 21:19 | 21:51 | 21:37 | 20:41 | 19:28 | 18:17 | 16:20 | 16:03
21]08:23 | 07:30 | 06:25 ] 06:12 | 05:15 | 04:53 | 05:18 | 06:08 | 07:02 | 07:55 | 07:53 | 08:32
| 16:41 | 17:40 | 18:33 | 20:29 | 21:21 | 21:52 | 21:35 | 20:39 | 19:26 | 18:15 | 16:19 | 16:04
22| 08:22 | 07:28 | 06:23 | 06:10 | 05:14 | 04:53 | 05:19 | 06:10 | 07:04 | 07:57 | 07:55 | 08:33
| 16:43 | 17:42 | 18:35 | 20:31 | 21:22 | 21:52 | 21:34 | 20:37 | 19:24 | 18:13 | 16:18 | 16:04
23] 08:21 | 07:25 | 06:20 | 06:08 ] 05:12 | 04:53 | 05:21 ] 06:12 | 07:05 | 07:59 | 07:57 | 08:34
| 16:44 | 17:44 | 18:37 | 20:33 | 21:24 | 21:52 | 21:33 | 20:35 | 19:21 | 18:11 | 16:16 | 16:05
241 08:19 | 07:23 | 06:18 | 06:05 ] 05:11 | 04:53 | 05:22 | 06:14 | 07:07 | 08:01 | 07:58 | 08:34
| 16:46 | 17:46 | 18:38 | 20:34 | 21:25 | 21:52 | 21:31 | 20:32 | 19:19 | 18:09 | 16:15 | 16:05
251 08:18 | 07:21 | 06:15 | 06:03 | 05:10 | 04:54 | 05:24 | 06:15 | 07:09 | 08:03 | 08:00 | 08:34
| 16:48 | 17:48 | 18:40 | 20:36 | 21:27 | 21:52 | 21:30 | 20:30 | 19:16 | 18:07 | 16:14 | 16:06
26| 08:17 | 07:19 | 07:13 | 06:01 | 05:08 | 04:54 | 05:25 | 06:17 | 07:11 | 08:05 | 08:02 | 08:35
| 16:50 | 17:50 | 19:42 | 20:38 | 21:28 | 21:52 | 21:28 | 20:28 | 19:14 | 18:04 | 16:13 | 16:06
271 08:15 | 07:17 | 07:11 | 05:59 | 05:07 | 04:55 | 05:27 | 06:19 | 07:12 | 08:07 | 08:04 | 08:35
| 16:52 | 17:52 | 19:44 | 20:40 | 21:29 | 21:52 | 21:27 | 20:26 | 19:11 | 18:02 | 16:12 | 16:07
28] 08:14 | 07:14 | 07:08 | 05:57 | 05:06 | 04:55 | 05:28 | 06:21 | 07:14 | 08:08 | 08:05 | 08:35
| 16:54 | 17:54 | 19:46 | 20:42 | 21:31 | 21:52 | 21:25 | 20:23 | 19:09 | 18:00 | 16:11 | 16:08
29 ] 08:12 | | 07:06 | 05:55 | 05:05 | 04:56 | 05:30 | 06:22 | 07:16 | 07:10 | 08:07 | 08:36
| 16:56 | | 19:48 | 20:43 | 21:32 | 21:52 | 21:24 | 20:21 | 19:07 | 16:58 | 16:10 | 16:09
30 ] 08:11 | | 07:03 | 05:53 | 05:04 | 04:56 | 05:32 | 06:24 | 07:18 | 07:12 | 08:08 | 08:36
| 16:57 | | 19:49 | 20:45 | 21:34 | 21:52 | 21:22 | 20:19 | 19:04 | 16:56 | 16:09 | 16:10
31 ] 08:09 | | 07:01 | | 05:03 | | 05:33 | 06:26 | | 07:14 | | 08:36
| 16:59 | | 19:51 | | 21:35 | | 21:20 | 20:16 | | 16:54 | | 16:11
Sonnenscheinstunden | 252 | 273 | 365 | 417 | 490 | 506 | 510 | 459 | 383 | 331 | 263 | 237
astr.max.mdgl.Beschattung | | | | | | | | | | | |
Tabellen-Layout: Die Daten fur 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)
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( Lizenzierter Anwender: )
T&H Ingenieure GmbH
Bremerhavener Heerstrale 10
DE-28717 Bremen
+49 (0) 421 79 400 600
T&H Ingenieure GmbH / info@th-ingenieure.de
Berechnet:
§ 17.05.2023 09:10/3.6.366 )
- ~
SHADOW - Kalender
\Berechnung: Vorbelastung Schattenrezeptor:J- 10 10 )
(Annahmen fiir Schattenwurfberechnung )
Referenzjahr fir Kalender 2023
Die dargestellten Zeiten sind die astronomisch maximal mdégliche Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint taglich von Sonnenauf- bis -untergang
Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb
|Januar |Februar |Mérz | April | Mai 1Juni | Juli JAugust | SeptembefOktober |Novembel] Dezember
1]08:36 | 08:08 | 07:12 | 06:59 | 05:51 | 05:02 | 04:57 ] 05:35 | 06:28 | 07:19 | 07:16 | 08:10
| 16:12 | 17:01 | 17:56 | 19:53 | 20:47 | 21:36 | 21:52 | 21:19 | 20:14 | 19:02 | 16:52 | 16:08
2] 08:36 | 08:06 | 07:10 | 06:56 | 05:49 | 05:01 | 04:58 | 05:36 | 06:29 | 07:21 |1 07:18 | 08:12
| 16:13 | 17:03 | 17:58 | 19:55 | 20:49 | 21:37 | 21:52 | 21:17 | 20:12 | 18:59 | 16:50 | 16:08
3108:36 | 08:05 | 07:08 | 06:54 | 05:47 | 05:00 | 04:58 ] 05:38 | 06:31 | 07:23 | 07:20 | 08:13
| 16:14 | 17:05 | 18:00 | 19:57 | 20:51 | 21:38 | 21:51 | 21:15 | 20:09 | 18:57 | 16:48 | 16:07
4] 08:35 | 08:03 | 07:05 | 06:52 | 05:45 | 04:59 | 04:59 | 05:40 | 06:33 | 07:25 1 07:22 | 08:14
| 16:15 | 17:07 | 18:02 | 19:58 | 20:52 | 21:40 | 21:51 | 21:13 | 20:07 | 18:55 | 16:46 | 16:06
5108:35 | 08:01 | 07:03 | 06:49 | 05:43 | 04:58 | 05:00 | 05:41 | 06:34 | 07:26 | 07:24 | 08:16
| 16:16 | 17:09 | 18:03 | 20:00 | 20:54 | 21:41 | 21:50 | 21:12 | 20:05 | 18:52 | 16:45 | 16:06
608:35 | 07:59 | 07:01 | 06:47 | 05:41 | 04:58 | 05:01 | 05:43 | 06:36 | 07:28 |1 07:26 | 08:17
| 16:18 | 17:11 | 18:05 | 20:02 | 20:56 | 21:42 | 21:50 | 21:10 | 20:02 | 18:50 | 16:43 | 16:05
7108:34 | 07:58 | 06:58 | 06:44 | 05:39 | 04:57 | 05:02 | 05:45 | 06:38 | 07:30 | 07:27 | 08:19
| 16:19 | 17:13 | 18:07 | 20:04 | 20:58 | 21:43 | 21:49 | 21:08 | 20:00 | 18:47 | 16:41 | 16:04
8 08:34 | 07:56 | 06:56 | 06:42 | 05:37 | 04:56 | 05:03 | 05:46 | 06:40 | 07:32 |1 07:29 | 08:20
| 16:20 | 17:15 | 18:09 | 20:06 | 20:59 | 21:44 | 21:48 | 21:06 | 19:58 | 18:45 | 16:39 | 16:04
9 08:33 | 07:54 | 06:54 | 06:40 | 05:35 | 04:56 | 05:03 | 05:48 | 06:41 | 07:34 1 07:31 | 08:21
| 16:22 | 17:17 | 18:11 | 20:07 | 21:01 | 21:45 | 21:48 | 21:04 | 19:55 | 18:43 | 16:37 | 16:04
10 | 08:33 | 07:52 | 06:51 | 06:37 ] 05:33 | 04:55 | 05:05 | 05:50 | 06:43 | 07:35 |1 07:33 | 08:22
| 16:23 | 17:19 | 18:13 | 20:09 | 21:03 | 21:46 | 21:47 | 21:02 | 19:53 | 18:40 | 16:36 | 16:03
11 ] 08:32 | 07:50 | 06:49 | 06:35 ] 05:31 | 04:55 | 05:06 ] 05:51 | 06:45 | 07:37 1 07:35 | 08:24
| 16:25 | 17:21 | 18:15 | 20:11 | 21:04 | 21:46 | 21:46 | 21:00 | 19:50 | 18:38 | 16:34 | 16:03
12 ] 08:32 | 07:48 | 06:47 ] 06:33 | 05:30 | 04:54 | 05:07 | 05:53 | 06:46 | 07:39 |1 07:37 | 08:25
| 16:26 | 17:23 | 18:17 | 20:13 | 21:06 | 21:47 | 21:45 | 20:58 | 19:48 | 18:36 | 16:32 | 16:03
13 ] 08:31 | 07:46 | 06:44 | 06:30 | 05:28 | 04:54 | 05:08 | 05:55 | 06:48 | 07:41 |1 07:39 | 08:26
| 16:28 | 17:25 | 18:18 | 20:15 | 21:08 | 21:48 | 21:44 | 20:56 | 19:45 | 18:33 | 16:31 | 16:03
14 ] 08:30 | 07:44 | 06:42 | 06:28 | 05:26 | 04:54 | 05:09 | 05:57 | 06:50 | 07:43 | 07:41 | 08:27
| 16:29 | 17:27 | 18:20 | 20:16 | 21:10 | 21:49 | 21:43 | 20:54 | 19:43 | 18:31 | 16:29 | 16:03
15 | 08:29 | 07:42 | 06:40 | 06:26 | 05:24 | 04:53 | 05:10 | 05:58 | 06:52 | 07:44 | 07:42 | 08:28
| 16:31 | 17:29 | 18:22 | 20:18 | 21:11 | 21:49 | 21:42 | 20:52 | 19:41 | 18:29 | 16:27 | 16:03
16 | 08:28 | 07:40 | 06:37 | 06:23 ] 05:23 | 04:53 ] 05:11 | 06:00 | 06:53 | 07:46 | 07:44 | 08:29
| 16:32 | 17:31 | 18:24 | 20:20 | 21:13 | 21:50 | 21:41 | 20:50 | 19:38 | 18:27 | 16:26 | 16:03
17 | 08:27 | 07:38 | 06:35 | 06:21 ] 05:21 | 04:53 ] 05:13 | 06:02 | 06:55 | 07:48 | 07:46 | 08:30
| 16:34 | 17:33 | 18:26 | 20:22 | 21:14 | 21:50 | 21:40 | 20:48 | 19:36 | 18:24 | 16:24 | 16:03
18 | 08:26 | 07:36 | 06:32 ] 06:19 | 05:20 | 04:53 | 05:14 | 06:03 | 06:57 | 07:50 | 07:48 | 08:30
| 16:36 | 17:35 | 18:28 | 20:24 | 21:16 | 21:51 | 21:39 | 20:46 | 19:33 | 18:22 | 16:23 | 16:03
19 | 08:25 | 07:34 | 06:30 ] 06:17 ] 05:18 | 04:53 | 05:15 | 06:05 | 06:59 | 07:52 | 07:50 | 08:31
| 16:37 | 17:37 | 18:29 | 20:25 | 21:18 | 21:51 | 21:38 | 20:43 | 19:31 | 18:20 | 16:22 | 16:03
20| 08:24 | 07:32 | 06:28 | 06:14 ] 05:17 | 04:53 | 05:17 | 06:07 | 07:00 | 07:54 | 07:52 | 08:32
| 16:39 | 17:39 | 18:31 | 20:27 | 21:19 | 21:52 | 21:37 | 20:41 | 19:28 | 18:18 | 16:20 | 16:04
21]08:23 | 07:30 | 06:25 ] 06:12 | 05:15 | 04:53 | 05:18 | 06:09 | 07:02 | 07:55 | 07:53 | 08:33
| 16:41 | 17:40 | 18:33 | 20:29 | 21:21 | 21:52 | 21:35 | 20:39 | 19:26 | 18:15 | 16:19 | 16:04
22| 08:22 | 07:28 | 06:23 | 06:10 | 05:14 | 04:53 | 05:20 | 06:10 | 07:04 | 07:57 | 07:55 | 08:33
| 16:43 | 17:42 | 18:35 | 20:31 | 21:22 | 21:52 | 21:34 | 20:37 | 19:24 | 18:13 | 16:18 | 16:04
23] 08:21 | 07:26 | 06:20 | 06:08 ] 05:12 | 04:53 | 05:21 ] 06:12 | 07:05 | 07:59 | 07:57 | 08:34
| 16:45 | 17:44 | 18:37 | 20:33 | 21:24 | 21:52 | 21:33 | 20:35 | 19:21 | 18:11 | 16:16 | 16:05
24 ] 08:20 | 07:23 | 06:18 | 06:05 ] 05:11 | 04:54 | 05:22 | 06:14 | 07:07 | 08:01 | 07:59 | 08:34
| 16:46 | 17:46 | 18:39 | 20:34 | 21:25 | 21:52 | 21:31 | 20:32 | 19:19 | 18:09 | 16:15 | 16:05
251 08:18 | 07:21 | 06:16 | 06:03 | 05:10 | 04:54 | 05:24 | 06:15 | 07:09 | 08:03 | 08:00 | 08:35
| 16:48 | 17:48 | 18:40 | 20:36 | 21:27 | 21:53 | 21:30 | 20:30 | 19:16 | 18:07 | 16:14 | 16:06
26| 08:17 | 07:19 | 07:13 | 06:01 | 05:08 | 04:54 | 05:25 | 06:17 | 07:11 | 08:05 | 08:02 | 08:35
| 16:50 | 17:50 | 19:42 | 20:38 | 21:28 | 21:53 | 21:28 | 20:28 | 19:14 | 18:05 | 16:13 | 16:07
271 08:15 | 07:17 | 07:11 | 05:59 | 05:07 | 04:55 | 05:27 | 06:19 | 07:12 | 08:07 | 08:04 | 08:35
| 16:52 | 17:52 | 19:44 | 20:40 | 21:30 | 21:53 | 21:27 | 20:26 | 19:11 | 18:02 | 16:12 | 16:07
28] 08:14 | 07:14 | 07:08 | 05:57 | 05:06 | 04:55 | 05:29 | 06:21 | 07:14 | 08:09 | 08:05 | 08:35
| 16:54 | 17:54 | 19:46 | 20:42 | 21:31 | 21:52 | 21:25 | 20:23 | 19:09 | 18:00 | 16:11 | 16:08
29 ] 08:13 | | 07:06 | 05:55 | 05:05 | 04:56 | 05:30 | 06:22 | 07:16 | 07:10 | 08:07 | 08:36
| 16:56 | | 19:48 | 20:43 | 21:32 | 21:52 | 21:24 | 20:21 | 19:07 | 16:58 | 16:10 | 16:09
30 ] 08:11 | | 07:03 | 05:53 | 05:04 | 04:56 | 05:32 | 06:24 | 07:18 | 07:12 | 08:08 | 08:36
| 16:58 | | 19:49 | 20:45 | 21:34 | 21:52 | 21:22 | 20:19 | 19:04 | 16:56 | 16:09 | 16:10
31 ] 08:09 | | 07:01 | | 05:03 | | 05:33 | 06:26 | | 07:14 | | 08:36
| 16:59 | | 19:51 | | 21:35 | | 21:20 | 20:16 | | 16:54 | | 16:11
Sonnenscheinstunden | 252 | 273 | 365 | 417 | 490 | 506 | 510 | 459 | 383 | 331 | 263 | 237
astr.max.mdgl.Beschattung | | | | | | | | | | | |
Tabellen-Layout: Die Daten fur 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)
G J
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( Lizenzierter Anwender: )
T&H Ingenieure GmbH
Bremerhavener Heerstrale 10
DE-28717 Bremen
+49 (0) 421 79 400 600
T&H Ingenieure GmbH / info@th-ingenieure.de
Berechnet:
§ 17.05.2023 09:10/3.6.366 )
- ~
SHADOW - Kalender
\Berechnung: Vorbelastung Schattenrezeptor: K- 10 11 )
(Annahmen fiir Schattenwurfberechnung )
Referenzjahr fir Kalender 2023
Die dargestellten Zeiten sind die astronomisch maximal mdégliche Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint taglich von Sonnenauf- bis -untergang
Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb
|Januar |Februar |Mérz | April | Mai 1Juni | Juli JAugust | SeptembefOktober |Novembel] Dezember
1]08:36 | 08:08 | 07:12 | 06:59 | 05:51 | 05:02 | 04:57 ] 05:35 | 06:28 | 07:20 | 07:16 | 08:10
| 16:12 | 17:02 | 17:56 | 19:53 | 20:47 | 21:36 | 21:52 | 21:19 | 20:14 | 19:02 | 16:52 | 16:08
2] 08:36 | 08:06 | 07:10 | 06:56 | 05:49 | 05:01 | 04:58 | 05:37 | 06:29 | 07:21 |1 07:18 | 08:12
| 16:13 | 17:03 | 17:58 | 19:55 | 20:49 | 21:37 | 21:52 | 21:17 | 20:12 | 19:00 | 16:50 | 16:08
3108:36 | 08:05 | 07:08 | 06:54 | 05:47 | 05:00 | 04:58 ] 05:38 | 06:31 | 07:23 | 07:20 | 08:13
| 16:14 | 17:05 | 18:00 | 19:57 | 20:51 | 21:39 | 21:51 | 21:15 | 20:10 | 18:57 | 16:49 | 16:07
4] 08:35 | 08:03 | 07:06 | 06:52 | 05:45 | 04:59 | 04:59 | 05:40 | 06:33 | 07:25 1 07:22 | 08:15
| 16:15 | 17:07 | 18:02 | 19:59 | 20:52 | 21:40 | 21:51 | 21:14 | 20:07 | 18:55 | 16:47 | 16:06
5108:35 | 08:01 | 07:03 | 06:49 | 05:43 | 04:58 | 05:00 | 05:41 | 06:35 | 07:27 | 07:24 | 08:16
| 16:17 | 17:09 | 18:04 | 20:00 | 20:54 | 21:41 | 21:50 | 21:12 | 20:05 | 18:52 | 16:45 | 16:06
608:35 | 08:00 | 07:01 | 06:47 | 05:41 | 04:58 | 05:01 | 05:43 | 06:36 | 07:28 |1 07:26 | 08:17
| 16:18 | 17:11 | 18:05 | 20:02 | 20:56 | 21:42 | 21:50 | 21:10 | 20:02 | 18:50 | 16:43 | 16:05
7108:34 | 07:58 | 06:59 | 06:44 | 05:39 | 04:57 | 05:02 | 05:45 | 06:38 | 07:30 |1 07:28 | 08:19
| 16:19 | 17:13 | 18:07 | 20:04 | 20:58 | 21:43 | 21:49 | 21:08 | 20:00 | 18:48 | 16:41 | 16:05
8 08:34 | 07:56 | 06:56 | 06:42 | 05:37 | 04:56 | 05:03 | 05:46 | 06:40 | 07:32 |1 07:29 | 08:20
| 16:20 | 17:15 | 18:09 | 20:06 | 20:59 | 21:44 | 21:49 | 21:06 | 19:58 | 18:45 | 16:39 | 16:04
9 08:34 | 07:54 | 06:54 | 06:40 | 05:35 | 04:56 | 05:04 | 05:48 | 06:41 | 07:34 1 07:31 | 08:21
| 16:22 | 17:17 | 18:11 | 20:08 | 21:01 | 21:45 | 21:48 | 21:04 | 19:55 | 18:43 | 16:38 | 16:04
10 | 08:33 | 07:52 | 06:52 | 06:37 ] 05:33 | 04:55 | 05:05 | 05:50 | 06:43 | 07:35 |1 07:33 | 08:23
| 16:23 | 17:19 | 18:13 | 20:09 | 21:03 | 21:46 | 21:47 | 21:02 | 19:53 | 18:41 | 16:36 | 16:03
11 ] 08:32 | 07:50 | 06:49 | 06:35 ] 05:32 | 04:55 | 05:06 | 05:52 | 06:45 | 07:37 1 07:35 | 08:24
| 16:25 | 17:21 | 18:15 | 20:11 | 21:05 | 21:46 | 21:46 | 21:00 | 19:50 | 18:38 | 16:34 | 16:03
12 ] 08:32 | 07:48 | 06:47 ] 06:33 | 05:30 | 04:54 | 05:07 | 05:53 | 06:47 | 07:39 |1 07:37 | 08:25
| 16:26 | 17:23 | 18:17 | 20:13 | 21:06 | 21:47 | 21:45 | 20:58 | 19:48 | 18:36 | 16:32 | 16:03
13 ] 08:31 | 07:46 | 06:44 | 06:30 | 05:28 | 04:54 | 05:08 | 05:55 | 06:48 | 07:41 |1 07:39 | 08:26
| 16:28 | 17:25 | 18:18 | 20:15 | 21:08 | 21:48 | 21:45 | 20:56 | 19:46 | 18:34 | 16:31 | 16:03
14 ] 08:30 | 07:44 | 06:42 | 06:28 | 05:26 | 04:54 | 05:09 | 05:57 | 06:50 | 07:43 | 07:41 | 08:27
| 16:29 | 17:27 | 18:20 | 20:17 | 21:10 | 21:49 | 21:44 | 20:54 | 19:43 | 18:31 | 16:29 | 16:03
15 | 08:29 | 07:42 | 06:40 | 06:26 | 05:25 | 04:53 | 05:10 | 05:58 | 06:52 | 07:45 | 07:43 | 08:28
| 16:31 | 17:29 | 18:22 | 20:18 | 21:11 | 21:49 | 21:43 | 20:52 | 19:41 | 18:29 | 16:28 | 16:03
16 | 08:28 | 07:40 | 06:37 | 06:23 ] 05:23 | 04:53 | 05:12 | 06:00 | 06:53 | 07:46 | 07:44 | 08:29
| 16:33 | 17:31 | 18:24 | 20:20 | 21:13 | 21:50 | 21:42 | 20:50 | 19:38 | 18:27 | 16:26 | 16:03
17 | 08:28 | 07:38 | 06:35 | 06:21 ] 05:21 | 04:53 ] 05:13 | 06:02 | 06:55 | 07:48 | 07:46 | 08:30
| 16:34 | 17:33 | 18:26 | 20:22 | 21:15 | 21:50 | 21:40 | 20:48 | 19:36 | 18:24 | 16:25 | 16:03
18 | 08:27 | 07:36 | 06:33 ] 06:19 | 05:20 | 04:53 | 05:14 | 06:04 | 06:57 | 07:50 | 07:48 | 08:31
| 16:36 | 17:35 | 18:28 | 20:24 | 21:16 | 21:51 | 21:39 | 20:46 | 19:33 | 18:22 | 16:23 | 16:03
19 | 08:26 | 07:34 | 06:30 ] 06:17 ] 05:18 | 04:53 | 05:16 | 06:05 | 06:59 | 07:52 | 07:50 | 08:31
| 16:38 | 17:37 | 18:30 | 20:26 | 21:18 | 21:51 | 21:38 | 20:44 | 19:31 | 18:20 | 16:22 | 16:03
20| 08:24 | 07:32 | 06:28 | 06:14 ] 05:17 | 04:53 | 05:17 | 06:07 | 07:00 | 07:54 | 07:52 | 08:32
| 16:39 | 17:39 | 18:31 | 20:27 | 21:19 | 21:52 | 21:37 | 20:41 | 19:29 | 18:18 | 16:20 | 16:04
21]08:23 | 07:30 | 06:25 ] 06:12 | 05:15 | 04:53 | 05:18 | 06:09 | 07:02 | 07:56 | 07:53 | 08:33
| 16:41 | 17:41 | 18:33 | 20:29 | 21:21 | 21:52 | 21:36 | 20:39 | 19:26 | 18:15 | 16:19 | 16:04
22| 08:22 | 07:28 | 06:23 | 06:10 | 05:14 | 04:53 | 05:20 | 06:10 | 07:04 | 07:57 | 07:55 | 08:33
| 16:43 | 17:43 | 18:35 | 20:31 | 21:22 | 21:52 | 21:34 | 20:37 | 19:24 | 18:13 | 16:18 | 16:04
23] 08:21 | 07:26 | 06:20 | 06:08 ] 05:12 | 04:53 | 05:21 ] 06:12 | 07:06 | 07:59 | 07:57 | 08:34
| 16:45 | 17:44 | 18:37 | 20:33 | 21:24 | 21:52 | 21:33 | 20:35 | 19:21 | 18:11 | 16:17 | 16:05
24 ] 08:20 | 07:23 | 06:18 | 06:06 ] 05:11 | 04:54 | 05:23 | 06:14 | 07:07 | 08:01 | 07:59 | 08:34
| 16:46 | 17:46 | 18:39 | 20:35 | 21:25 | 21:53 | 21:31 | 20:33 | 19:19 | 18:09 | 16:15 | 16:05
251 08:18 | 07:21 | 06:16 | 06:03 | 05:10 | 04:54 | 05:24 | 06:16 | 07:09 | 08:03 | 08:00 | 08:35
| 16:48 | 17:48 | 18:40 | 20:36 | 21:27 | 21:53 | 21:30 | 20:30 | 19:16 | 18:07 | 16:14 | 16:06
26| 08:17 | 07:19 | 07:13 | 06:01 | 05:08 | 04:54 | 05:26 | 06:17 | 07:11 | 08:05 | 08:02 | 08:35
| 16:50 | 17:50 | 19:42 | 20:38 | 21:28 | 21:53 | 21:29 | 20:28 | 19:14 | 18:05 | 16:13 | 16:07
271 08:16 | 07:17 | 07:11 | 05:59 | 05:07 | 04:55 | 05:27 | 06:19 | 07:13 | 08:07 | 08:04 | 08:35
| 16:52 | 17:52 | 19:44 | 20:40 | 21:30 | 21:53 | 21:27 | 20:26 | 19:12 | 18:03 | 16:12 | 16:07
28] 08:14 | 07:15 | 07:08 | 05:57 | 05:06 | 04:55 | 05:29 | 06:21 | 07:14 | 08:09 | 08:05 | 08:36
| 16:54 | 17:54 | 19:46 | 20:42 | 21:31 | 21:53 | 21:25 | 20:24 | 19:09 | 18:01 | 16:11 | 16:08
29 ] 08:13 | | 07:06 | 05:55 | 05:05 | 04:56 | 05:30 | 06:23 | 07:16 | 07:11 | 08:07 | 08:36
| 16:56 | | 19:48 | 20:44 | 21:32 | 21:52 | 21:24 | 20:21 | 19:07 | 16:58 | 16:10 | 16:09
30 ] 08:11 | | 07:04 | 05:53 | 05:04 | 04:56 | 05:32 | 06:24 | 07:18 | 07:12 | 08:09 | 08:36
| 16:58 | | 19:50 | 20:45 | 21:34 | 21:52 | 21:22 | 20:19 | 19:04 | 16:56 | 16:09 | 16:10
31]08:10 | | 07:01 | | 05:03 | | 05:33 | 06:26 | | 07:14 | | 08:36
| 17:00 | | 19:51 | | 21:35 | | 21:21 | 20:17 | | 16:54 | | 16:11
Sonnenscheinstunden | 252 | 273 | 365 | 417 | 490 | 506 | 510 | 459 | 383 | 331 | 263 | 237
astr.max.mdgl.Beschattung | | | | | | | | | | | |
Tabellen-Layout: Die Daten fur 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)
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( Lizenzierter Anwender: )
T&H Ingenieure GmbH
Bremerhavener Heerstrale 10
DE-28717 Bremen
+49 (0) 421 79 400 600
T&H Ingenieure GmbH / info@th-ingenieure.de
Berechnet:
§ 17.05.2023 09:10/3.6.366 )
- ~
SHADOW - Kalender
\Berechnung: Vorbelastung Schattenrezeptor: L - 10 12 )
(Annahmen fiir Schattenwurfberechnung )
Referenzjahr fir Kalender 2023
Die dargestellten Zeiten sind die astronomisch maximal mdégliche Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint taglich von Sonnenauf- bis -untergang
Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb
|Januar |Februar |Mérz | April | Mai 1Juni | Juli JAugust | SeptembefOktober |Novembel] Dezember
1]08:36 | 08:08 | 07:12 | 06:59 | 05:51 | 05:02 | 04:57 ] 05:35 | 06:28 | 07:20 | 07:16 | 08:10
| 16:12 | 17:02 | 17:56 | 19:53 | 20:47 | 21:36 | 21:52 | 21:19 | 20:14 | 19:02 | 16:52 | 16:08
2] 08:36 | 08:06 | 07:10 | 06:56 | 05:49 | 05:01 | 04:58 | 05:37 | 06:29 | 07:21 |1 07:18 | 08:12
| 16:13 | 17:03 | 17:58 | 19:55 | 20:49 | 21:38 | 21:52 | 21:17 | 20:12 | 19:00 | 16:50 | 16:08
3108:36 | 08:05 | 07:08 | 06:54 | 05:47 | 05:00 | 04:58 ] 05:38 | 06:31 | 07:23 | 07:20 | 08:13
| 16:14 | 17:05 | 18:00 | 19:57 | 20:51 | 21:39 | 21:51 | 21:15 | 20:10 | 18:57 | 16:49 | 16:07
4] 08:36 | 08:03 | 07:06 | 06:52 | 05:45 | 04:59 | 04:59 | 05:40 | 06:33 | 07:25 1 07:22 | 08:15
| 16:15 | 17:07 | 18:02 | 19:59 | 20:53 | 21:40 | 21:51 | 21:14 | 20:07 | 18:55 | 16:47 | 16:06
5108:35 | 08:01 | 07:03 | 06:49 | 05:43 | 04:58 | 05:00 | 05:42 | 06:35 | 07:27 | 07:24 | 08:16
| 16:17 | 17:09 | 18:04 | 20:00 | 20:54 | 21:41 | 21:50 | 21:12 | 20:05 | 18:52 | 16:45 | 16:06
608:35 | 08:00 | 07:01 | 06:47 | 05:41 | 04:58 | 05:01 | 05:43 | 06:36 | 07:28 |1 07:26 | 08:17
| 16:18 | 17:11 | 18:05 | 20:02 | 20:56 | 21:42 | 21:50 | 21:10 | 20:02 | 18:50 | 16:43 | 16:05
7108:35 | 07:58 | 06:59 | 06:45 | 05:39 | 04:57 | 05:02 | 05:45 | 06:38 | 07:30 |1 07:28 | 08:19
| 16:19 | 17:13 | 18:07 | 20:04 | 20:58 | 21:43 | 21:49 | 21:08 | 20:00 | 18:48 | 16:41 | 16:05
8 08:34 | 07:56 | 06:56 | 06:42 | 05:37 | 04:56 | 05:03 | 05:47 | 06:40 | 07:32 |1 07:29 | 08:20
| 16:21 | 17:15 | 18:09 | 20:06 | 21:00 | 21:44 | 21:49 | 21:06 | 19:58 | 18:45 | 16:39 | 16:04
9 08:34 | 07:54 | 06:54 | 06:40 | 05:35 | 04:56 | 05:04 | 05:48 | 06:41 | 07:34 1 07:31 | 08:21
| 16:22 | 17:17 | 18:11 | 20:08 | 21:01 | 21:45 | 21:48 | 21:04 | 19:55 | 18:43 | 16:38 | 16:04
10 | 08:33 | 07:52 | 06:52 | 06:37 ] 05:33 | 04:55 | 05:05 | 05:50 | 06:43 | 07:36 |1 07:33 | 08:23
| 16:23 | 17:19 | 18:13 | 20:09 | 21:03 | 21:46 | 21:47 | 21:02 | 19:53 | 18:41 | 16:36 | 16:04
11 ] 08:32 | 07:50 | 06:49 | 06:35 ] 05:32 | 04:55 | 05:06 | 05:52 | 06:45 | 07:37 1 07:35 | 08:24
| 16:25 | 17:21 | 18:15 | 20:11 | 21:05 | 21:47 | 21:46 | 21:00 | 19:51 | 18:38 | 16:34 | 16:03
12 ] 08:32 | 07:48 | 06:47 ] 06:33 | 05:30 | 04:54 | 05:07 | 05:53 | 06:47 | 07:39 |1 07:37 | 08:25
| 16:26 | 17:23 | 18:17 | 20:13 | 21:06 | 21:47 | 21:46 | 20:58 | 19:48 | 18:36 | 16:32 | 16:03
13 ] 08:31 | 07:46 | 06:44 | 06:30 | 05:28 | 04:54 | 05:08 | 05:55 | 06:48 | 07:41 |1 07:39 | 08:26
| 16:28 | 17:25 | 18:19 | 20:15 | 21:08 | 21:48 | 21:45 | 20:56 | 19:46 | 18:34 | 16:31 | 16:03
14 ] 08:30 | 07:44 | 06:42 | 06:28 | 05:26 | 04:54 | 05:09 | 05:57 | 06:50 | 07:43 | 07:41 | 08:27
| 16:29 | 17:27 | 18:20 | 20:17 | 21:10 | 21:49 | 21:44 | 20:54 | 19:43 | 18:31 | 16:29 | 16:03
15 | 08:29 | 07:42 | 06:40 | 06:26 | 05:25 | 04:53 | 05:10 | 05:58 | 06:52 | 07:45 | 07:43 | 08:28
| 16:31 | 17:29 | 18:22 | 20:18 | 21:11 | 21:49 | 21:43 | 20:52 | 19:41 | 18:29 | 16:28 | 16:03
16 | 08:29 | 07:40 | 06:37 | 06:24 ] 05:23 | 04:53 | 05:12 | 06:00 | 06:54 | 07:46 | 07:44 | 08:29
| 16:33 | 17:31 | 18:24 | 20:20 | 21:13 | 21:50 | 21:42 | 20:50 | 19:38 | 18:27 | 16:26 | 16:03
17 | 08:28 | 07:38 | 06:35 | 06:21 ] 05:21 | 04:53 ] 05:13 | 06:02 | 06:55 | 07:48 | 07:46 | 08:30
| 16:34 | 17:33 | 18:26 | 20:22 | 21:15 | 21:50 | 21:41 | 20:48 | 19:36 | 18:24 | 16:25 | 16:03
18 | 08:27 | 07:36 | 06:33 ] 06:19 | 05:20 | 04:53 | 05:14 | 06:04 | 06:57 | 07:50 | 07:48 | 08:31
| 16:36 | 17:35 | 18:28 | 20:24 | 21:16 | 21:51 | 21:39 | 20:46 | 19:34 | 18:22 | 16:23 | 16:03
19 | 08:26 | 07:34 | 06:30 ] 06:17 ] 05:18 | 04:53 | 05:16 | 06:05 | 06:59 | 07:52 | 07:50 | 08:31
| 16:38 | 17:37 | 18:30 | 20:26 | 21:18 | 21:51 | 21:38 | 20:44 | 19:31 | 18:20 | 16:22 | 16:03
20 | 08:25 | 07:32 | 06:28 | 06:14 ] 05:17 | 04:53 | 05:17 | 06:07 | 07:00 | 07:54 | 07:52 | 08:32
| 16:39 | 17:39 | 18:31 | 20:27 | 21:19 | 21:52 | 21:37 | 20:42 | 19:29 | 18:18 | 16:20 | 16:04
21]08:23 | 07:30 | 06:25 ] 06:12 | 05:15 | 04:53 | 05:18 | 06:09 | 07:02 | 07:56 | 07:54 | 08:33
| 16:41 | 17:41 | 18:33 | 20:29 | 21:21 | 21:52 | 21:36 | 20:39 | 19:26 | 18:16 | 16:19 | 16:04
22| 08:22 | 07:28 | 06:23 | 06:10 | 05:14 | 04:53 | 05:20 | 06:10 | 07:04 | 07:57 | 07:55 | 08:33
| 16:43 | 17:43 | 18:35 | 20:31 | 21:22 | 21:52 | 21:34 | 20:37 | 19:24 | 18:13 | 16:18 | 16:04
23] 08:21 | 07:26 | 06:21 | 06:08 ] 05:12 | 04:53 | 05:21 ] 06:12 | 07:06 | 07:59 | 07:57 | 08:34
| 16:45 | 17:45 | 18:37 | 20:33 | 21:24 | 21:52 | 21:33 | 20:35 | 19:21 | 18:11 | 16:17 | 16:05
24 ] 08:20 | 07:24 | 06:18 | 06:06 ] 05:11 | 04:54 | 05:23 | 06:14 | 07:07 | 08:01 | 07:59 | 08:34
| 16:46 | 17:46 | 18:39 | 20:35 | 21:25 | 21:53 | 21:32 | 20:33 | 19:19 | 18:09 | 16:15 | 16:05
251 08:18 | 07:21 | 06:16 | 06:03 | 05:10 | 04:54 | 05:24 | 06:16 | 07:09 | 08:03 | 08:00 | 08:35
| 16:48 | 17:48 | 18:41 | 20:36 | 21:27 | 21:53 | 21:30 | 20:30 | 19:17 | 18:07 | 16:14 | 16:06
26| 08:17 | 07:19 | 07:13 | 06:01 | 05:08 | 04:54 | 05:26 | 06:17 | 07:11 | 08:05 | 08:02 | 08:35
| 16:50 | 17:50 | 19:42 | 20:38 | 21:28 | 21:53 | 21:29 | 20:28 | 19:14 | 18:05 | 16:13 | 16:07
271 08:16 | 07:17 | 07:11 | 05:59 | 05:07 | 04:55 | 05:27 | 06:19 | 07:13 | 08:07 | 08:04 | 08:35
| 16:52 | 17:52 | 19:44 | 20:40 | 21:30 | 21:53 | 21:27 | 20:26 | 19:12 | 18:03 | 16:12 | 16:07
28] 08:14 | 07:15 | 07:08 | 05:57 | 05:06 | 04:55 | 05:29 | 06:21 | 07:14 | 08:09 | 08:05 | 08:36
| 16:54 | 17:54 | 19:46 | 20:42 | 21:31 | 21:53 | 21:26 | 20:24 | 19:09 | 18:01 | 16:11 | 16:08
29 ] 08:13 | | 07:06 | 05:55 | 05:05 | 04:56 | 05:30 | 06:23 | 07:16 | 07:11 | 08:07 | 08:36
| 16:56 | | 19:48 | 20:44 | 21:32 | 21:52 | 21:24 | 20:21 | 19:07 | 16:58 | 16:10 | 16:09
30 ] 08:11 | | 07:04 | 05:53 | 05:04 | 04:56 | 05:32 | 06:24 | 07:18 | 07:12 | 08:09 | 08:36
| 16:58 | | 19:50 | 20:45 | 21:34 | 21:52 | 21:22 | 20:19 | 19:04 | 16:56 | 16:09 | 16:10
31]08:10 | | 07:01 | | 05:03 | | 05:33 | 06:26 | | 07:14 | | 08:36
| 17:00 | | 19:51 | | 21:35 | | 21:21 | 20:17 | | 16:54 | | 16:11
Sonnenscheinstunden | 252 | 273 | 365 | 417 | 490 | 506 | 510 | 459 | 383 | 331 | 263 | 237
astr.max.mdgl.Beschattung | | | | | | | | | | | |
Tabellen-Layout: Die Daten fur 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)
G J
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( Lizenzierter Anwender: )
T&H Ingenieure GmbH
Bremerhavener Heerstrale 10
DE-28717 Bremen
+49 (0) 421 79 400 600
T&H Ingenieure GmbH / info@th-ingenieure.de
Berechnet:
§ 17.05.2023 09:10/3.6.366 )
- ~
SHADOW - Kalender
\Berechnung: Vorbelastung Schattenrezeptor: M - 10 13 )
(Annahmen fiir Schattenwurfberechnung )
Referenzjahr fir Kalender 2023
Die dargestellten Zeiten sind die astronomisch maximal mdégliche Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint taglich von Sonnenauf- bis -untergang
Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb
|Januar |Februar |Mérz | April | Mai 1Juni | Juli JAugust | SeptembefOktober |Novembel] Dezember
1]08:36 | 08:08 | 07:12 | 06:59 | 05:51 | 05:02 | 04:57 ] 05:35 | 06:28 | 07:20 | 07:16 | 08:10
| 16:12 | 17:01 | 17:56 | 19:53 | 20:47 | 21:36 | 21:52 | 21:19 | 20:14 | 19:02 | 16:52 | 16:08
2] 08:36 | 08:06 | 07:10 | 06:56 | 05:49 | 05:01 | 04:58 | 05:37 | 06:29 | 07:21 |1 07:18 | 08:12
| 16:13 | 17:03 | 17:58 | 19:55 | 20:49 | 21:38 | 21:52 | 21:17 | 20:12 | 19:00 | 16:50 | 16:08
3108:36 | 08:05 | 07:08 | 06:54 | 05:47 | 05:00 | 04:58 ] 05:38 | 06:31 | 07:23 | 07:20 | 08:13
| 16:14 | 17:05 | 18:00 | 19:57 | 20:51 | 21:39 | 21:51 | 21:15 | 20:10 | 18:57 | 16:48 | 16:07
4] 08:36 | 08:03 | 07:06 | 06:52 | 05:45 | 04:59 | 04:59 | 05:40 | 06:33 | 07:25 1 07:22 | 08:15
| 16:15 | 17:07 | 18:02 | 19:59 | 20:53 | 21:40 | 21:51 | 21:14 | 20:07 | 18:55 | 16:47 | 16:06
5108:35 | 08:01 | 07:03 | 06:49 | 05:43 | 04:58 | 05:00 | 05:41 | 06:35 | 07:27 | 07:24 | 08:16
| 16:17 | 17:09 | 18:04 | 20:00 | 20:54 | 21:41 | 21:50 | 21:12 | 20:05 | 18:52 | 16:45 | 16:06
608:35 | 08:00 | 07:01 | 06:47 | 05:41 | 04:58 | 05:01 | 05:43 | 06:36 | 07:28 |1 07:26 | 08:17
| 16:18 | 17:11 | 18:05 | 20:02 | 20:56 | 21:42 | 21:50 | 21:10 | 20:02 | 18:50 | 16:43 | 16:05
7108:35 | 07:58 | 06:59 | 06:44 | 05:39 | 04:57 | 05:02 | 05:45 | 06:38 | 07:30 |1 07:28 | 08:19
| 16:19 | 17:13 | 18:07 | 20:04 | 20:58 | 21:43 | 21:49 | 21:08 | 20:00 | 18:48 | 16:41 | 16:05
8 08:34 | 07:56 | 06:56 | 06:42 | 05:37 | 04:56 | 05:03 | 05:46 | 06:40 | 07:32 |1 07:30 | 08:20
| 16:20 | 17:15 | 18:09 | 20:06 | 21:00 | 21:44 | 21:49 | 21:06 | 19:58 | 18:45 | 16:39 | 16:04
9 08:34 | 07:54 | 06:54 | 06:40 | 05:35 | 04:56 | 05:04 | 05:48 | 06:41 | 07:34 1 07:31 | 08:21
| 16:22 | 17:17 | 18:11 | 20:08 | 21:01 | 21:45 | 21:48 | 21:04 | 19:55 | 18:43 | 16:37 | 16:04
10 | 08:33 | 07:52 | 06:52 | 06:37 ] 05:33 | 04:55 | 05:05 | 05:50 | 06:43 | 07:36 |1 07:33 | 08:23
| 16:23 | 17:19 | 18:13 | 20:09 | 21:03 | 21:46 | 21:47 | 21:02 | 19:53 | 18:41 | 16:36 | 16:03
11 ] 08:32 | 07:50 | 06:49 | 06:35 ] 05:31 | 04:55 | 05:06 ] 05:51 | 06:45 | 07:37 1 07:35 | 08:24
| 16:25 | 17:21 | 18:15 | 20:11 | 21:05 | 21:47 | 21:46 | 21:00 | 19:50 | 18:38 | 16:34 | 16:03
12 ] 08:32 | 07:48 | 06:47 ] 06:33 | 05:30 | 04:54 | 05:07 | 05:53 | 06:47 | 07:39 |1 07:37 | 08:25
| 16:26 | 17:23 | 18:17 | 20:13 | 21:06 | 21:47 | 21:46 | 20:58 | 19:48 | 18:36 | 16:32 | 16:03
13 ] 08:31 | 07:46 | 06:44 | 06:30 | 05:28 | 04:54 | 05:08 | 05:55 | 06:48 | 07:41 |1 07:39 | 08:26
| 16:28 | 17:25 | 18:19 | 20:15 | 21:08 | 21:48 | 21:45 | 20:56 | 19:46 | 18:34 | 16:31 | 16:03
14 ] 08:30 | 07:44 | 06:42 | 06:28 | 05:26 | 04:54 | 05:09 | 05:57 | 06:50 | 07:43 | 07:41 | 08:27
| 16:29 | 17:27 | 18:20 | 20:17 | 21:10 | 21:49 | 21:44 | 20:54 | 19:43 | 18:31 | 16:29 | 16:03
15 | 08:29 | 07:42 | 06:40 | 06:26 | 05:25 | 04:53 | 05:10 | 05:58 | 06:52 | 07:45 | 07:43 | 08:28
| 16:31 | 17:29 | 18:22 | 20:18 | 21:11 | 21:49 | 21:43 | 20:52 | 19:41 | 18:29 | 16:28 | 16:03
16 | 08:29 | 07:40 | 06:37 | 06:23 ] 05:23 | 04:53 | 05:12 | 06:00 | 06:53 | 07:46 | 07:44 | 08:29
| 16:32 | 17:31 | 18:24 | 20:20 | 21:13 | 21:50 | 21:42 | 20:50 | 19:38 | 18:27 | 16:26 | 16:03
17 | 08:28 | 07:38 | 06:35 | 06:21 ] 05:21 | 04:53 ] 05:13 | 06:02 | 06:55 | 07:48 | 07:46 | 08:30
| 16:34 | 17:33 | 18:26 | 20:22 | 21:15 | 21:51 | 21:41 | 20:48 | 19:36 | 18:24 | 16:25 | 16:03
18 | 08:27 | 07:36 | 06:33 ] 06:19 | 05:20 | 04:53 | 05:14 | 06:03 | 06:57 | 07:50 | 07:48 | 08:31
| 16:36 | 17:35 | 18:28 | 20:24 | 21:16 | 21:51 | 21:39 | 20:46 | 19:34 | 18:22 | 16:23 | 16:03
19 | 08:26 | 07:34 | 06:30 ] 06:17 ] 05:18 | 04:53 | 05:15 | 06:05 | 06:59 | 07:52 | 07:50 | 08:31
| 16:38 | 17:37 | 18:30 | 20:26 | 21:18 | 21:51 | 21:38 | 20:44 | 19:31 | 18:20 | 16:22 | 16:03
20 | 08:25 | 07:32 | 06:28 | 06:14 ] 05:17 | 04:53 | 05:17 | 06:07 | 07:00 | 07:54 | 07:52 | 08:32
| 16:39 | 17:39 | 18:31 | 20:27 | 21:19 | 21:52 | 21:37 | 20:42 | 19:29 | 18:18 | 16:20 | 16:04
21]08:23 | 07:30 | 06:25 ] 06:12 | 05:15 | 04:53 | 05:18 | 06:09 | 07:02 | 07:56 | 07:54 | 08:33
| 16:41 | 17:41 | 18:33 | 20:29 | 21:21 | 21:52 | 21:36 | 20:39 | 19:26 | 18:15 | 16:19 | 16:04
22| 08:22 | 07:28 | 06:23 | 06:10 | 05:14 | 04:53 | 05:20 | 06:10 | 07:04 | 07:57 | 07:55 | 08:33
| 16:43 | 17:43 | 18:35 | 20:31 | 21:23 | 21:52 | 21:34 | 20:37 | 19:24 | 18:13 | 16:18 | 16:04
23] 08:21 | 07:26 | 06:20 | 06:08 ] 05:12 | 04:53 | 05:21 ] 06:12 | 07:06 | 07:59 | 07:57 | 08:34
| 16:45 | 17:44 | 18:37 | 20:33 | 21:24 | 21:53 | 21:33 | 20:35 | 19:21 | 18:11 | 16:17 | 16:05
24 ] 08:20 | 07:24 | 06:18 | 06:06 ] 05:11 | 04:54 | 05:23 | 06:14 | 07:07 | 08:01 | 07:59 | 08:34
| 16:46 | 17:46 | 18:39 | 20:35 | 21:26 | 21:53 | 21:32 | 20:33 | 19:19 | 18:09 | 16:15 | 16:05
251 08:18 | 07:21 | 06:16 | 06:03 | 05:10 | 04:54 | 05:24 | 06:16 | 07:09 | 08:03 | 08:01 | 08:35
| 16:48 | 17:48 | 18:40 | 20:36 | 21:27 | 21:53 | 21:30 | 20:30 | 19:16 | 18:07 | 16:14 | 16:06
26| 08:17 | 07:19 | 07:13 | 06:01 | 05:08 | 04:54 | 05:26 | 06:17 | 07:11 | 08:05 | 08:02 | 08:35
| 16:50 | 17:50 | 19:42 | 20:38 | 21:28 | 21:53 | 21:29 | 20:28 | 19:14 | 18:05 | 16:13 | 16:07
271 08:16 | 07:17 | 07:11 | 05:59 | 05:07 | 04:55 | 05:27 | 06:19 | 07:13 | 08:07 | 08:04 | 08:35
| 16:52 | 17:52 | 19:44 | 20:40 | 21:30 | 21:53 | 21:27 | 20:26 | 19:12 | 18:03 | 16:12 | 16:07
28] 08:14 | 07:15 | 07:08 | 05:57 | 05:06 | 04:55 | 05:29 | 06:21 | 07:14 | 08:09 | 08:05 | 08:36
| 16:54 | 17:54 | 19:46 | 20:42 | 21:31 | 21:53 | 21:26 | 20:24 | 19:09 | 18:00 | 16:11 | 16:08
29 ] 08:13 | | 07:06 | 05:55 | 05:05 | 04:56 | 05:30 | 06:22 | 07:16 | 07:11 | 08:07 | 08:36
| 16:56 | | 19:48 | 20:44 | 21:33 | 21:53 | 21:24 | 20:21 | 19:07 | 16:58 | 16:10 | 16:09
30 ] 08:11 | | 07:04 | 05:53 | 05:04 | 04:56 | 05:32 | 06:24 | 07:18 | 07:12 | 08:09 | 08:36
| 16:58 | | 19:50 | 20:45 | 21:34 | 21:52 | 21:22 | 20:19 | 19:04 | 16:56 | 16:09 | 16:10
31]08:10 | | 07:01 | | 05:03 | | 05:33 | 06:26 | | 07:14 | | 08:36
| 17:00 | | 19:51 | | 21:35 | | 21:21 | 20:17 | | 16:54 | | 16:11
Sonnenscheinstunden | 252 | 273 | 365 | 417 | 490 | 506 | 510 | 459 | 383 | 331 | 263 | 237
astr.max.mdgl.Beschattung | | | | | | | | | | | |
Tabellen-Layout: Die Daten fur 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)
G J
windPRO 3.6.366 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk 17.05.2023 09:24 / 15 Wi ndPRO
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( Lizenzierter Anwender: )
T&H Ingenieure GmbH
Bremerhavener Heerstralle 10
DE-28717 Bremen
+49 (0) 421 79 400 600
T&H Ingenieure GmbH / info@th-ingenieure.de
Berechnet:
> 17.05.2023 09:10/3.6.366 <
SHADOW - Grafischer Kalender
\Berechnung: Vorbelastung )
- N
WEA
\— _J

windPRO 3.6.366 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk
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( Lizenzierter Anwender: )
T&H Ingenieure GmbH
Bremerhavener Heerstralle 10
DE-28717 Bremen
+49 (0) 421 79 400 600
T&H Ingenieure GmbH / info@th-ingenieure.de
Berechnet:
> 17.05.2023 09:10/3.6.366 <
SHADOW - Grafischer Kalender
\Berechnung: Vorbelastung )
- N
WEA
\— _J

windPRO 3.6.366 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk
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( Lizenzierter Anwender: )
T&H Ingenieure GmbH
Bremerhavener Heerstralle 10
DE-28717 Bremen
+49 (0) 421 79 400 600
T&H Ingenieure GmbH / info@th-ingenieure.de
Berechnet:
> 17.05.2023 09:10/3.6.366 <
SHADOW - Grafischer Kalender
\Berechnung: Vorbelastung )
- N
WEA
\— _J

windPRO 3.6.366 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk
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NS

Lizenzierter Anwender:

T&H Ingenieure GmbH

Bremerhavener Heerstrale 10

DE-28717 Bremen

+49 (0) 421 79 400 600

T&H Ingenieure GmbH / info@th-ingenieure.de

Berechnet:

17.05.2023 09:10/3.6.366

(SHADOW - Kalender pro WEA
\Berechnung: Vorbelastung WEA: 1 - N43/600

J\.

(Annahmen fiir Schattenwurfberechnung

Referenzjahr fir Kalender

2023

Die dargestellten Zeiten sind die astronomisch maximal mdégliche Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint taglich von Sonnenauf- bis -untergang
Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb

| Januar

1] 08:36
| 16:12
2]08:36
| 16:13
3108:36
| 16:14
4] 08:36
| 16:15
5]08:35
| 16:17
6]08:35
| 16:18
7108:35
| 16:19
8]08:34
| 16:20
9]08:34
| 16:22

10 | 08:33
| 16:23
11| 08:33
| 16:25
12| 08:32
| 16:26

13 ] 08:31
| 16:28

14 | 08:30
| 16:29

15 | 08:30
| 16:31

16 | 08:29
| 16:32

17 | 08:28
| 16:34

18 | 08:27
| 16:36

19 | 08:26
| 16:38
20 ] 08:25
| 16:39
21]08:23
| 16:41

22 ]08:22
| 16:43
23]08:21
| 16:45
241 08:20
| 16:46
251 08:18
| 16:48
26 | 08:17
| 16:50
271 08:16
| 16:52
28] 08:14
| 16:54

29 ] 08:13
| 16:56
30 | 08:11
| 16:58
31]08:10
| 17:00

Sonnenscheinstunden | 252
Anzahl Minuten mit Schatten

0

|Februar |Marz

| 08:08
| 17:02
| 08:06
| 17:03
| 08:05
| 17:05
| 08:03
| 17:07
| 08:01
| 17:09
| 08:00
| 17:11
| 07:58
| 17:13
| 07:56
| 17:15
| 07:54
| 17:17
| 07:52
| 17:19
| 07:50
| 17:21
| 07:48
| 17:23
| 07:47
| 17:25
| 07:45
| 17:27
| 07:43
| 17:29
| 07:41
| 17:31
| 07:38
| 17:33
| 07:36
| 17:35
| 07:34
| 17:37
| 07:32
| 17:39
| 07:30
| 17:41
| 07:28
| 17:43
| 07:26
| 17:44
| 07:24
| 17:46
| 07:21
| 17:48
| 07:19
| 17:50
| 07:17
| 17:52
| 07:15
| 17:54

0

| 07:12
| 17:56
| 07:10
| 17:58
| 07:08
| 18:00
| 07:06
| 18:02
| 07:03
| 18:04
| 07:01
| 18:05
| 06:59
| 18:07
| 06:56
| 18:09
| 06:54
| 18:11
| 06:52
| 18:13
| 06:49
| 18:15
| 06:47
| 18:17
| 06:45
| 18:19
| 06:42
| 18:20
| 06:40
| 18:22
| 06:37
| 18:24
| 06:35
| 18:26
| 06:33
| 18:28
| 06:30
| 18:30
| 06:28
| 18:31
| 06:25
| 18:33
| 06:23
| 18:35
| 06:21
| 18:37
| 06:18
| 18:39
| 06:16
| 18:41
| 07:13
| 19:42
| 07:11
| 19:44
| 07:08
| 19:46
| 07:06
| 19:48
| 07:04
| 19:50
| 07:01
| 19:51
| 365

0

| April

] 06:59
| 19:53
| 06:56
| 19:55
] 06:54
| 19:57
| 06:52
| 19:59
| 06:49
| 20:00
| 06:47
| 20:02
] 06:45
| 20:04
| 06:42
| 20:06
] 06:40
| 20:08
] 06:37
| 20:09
] 06:35
] 20:11
] 06:33
] 20:13
] 06:30
| 20:15
] 06:28
| 20:17
] 06:26
| 20:18
] 06:23
] 20:20
] 06:21
| 20:22
] 06:19
| 20:24
] 06:17
| 20:26
] 06:14
| 20:28
] 06:12
| 20:29
] 06:10
] 20:31
] 06:08
] 20:33
| 06:06
] 20:35
] 06:03
| 20:37
] 06:01
| 20:38
] 05:59
| 20:40
] 05:57
| 20:42
] 05:55
| 20:44
] 05:53
| 20:46
|

|
| 417

0

| Mai

| 05:51
| 20:47
| 05:49
| 20:49
| 05:47
| 20:51
| 05:45
| 20:53
| 05:43
| 20:54
| 05:41
| 20:56
| 05:39
| 20:58
| 05:37
| 21:00
| 05:35
| 21:01
| 05:33
| 21:03
| 05:31
| 21:05
| 05:30
| 21:06
| 05:28
| 21:08
| 05:26
| 21:10
| 05:25
| 21:11
| 05:23
| 21:13
| 05:21
| 21:15
| 05:20
| 21:16
| 05:18
| 21:18
| 05:17
| 21:20
| 05:15
| 21:21
| 05:14
| 21:23
| 05:12
| 21:24
| 05:11
| 21:26
| 05:10
| 21:27
| 05:08
| 21:28
| 05:07
| 21:30
| 05:06
| 21:31
| 05:05
| 21:33
| 05:04
| 21:34
| 05:03
| 21:35
| 490

0

1Juni

| 05:02
| 21:36
| 05:01
| 21:38
| 05:00
| 21:39
| 04:59
| 21:40
| 04:58
| 21:41
| 04:58
| 21:42
| 04:57
| 21:43
| 04:56
| 21:44
| 04:56
| 21:45
| 04:55
| 21:46
| 04:55
| 21:47
| 04:54
| 21:47
| 04:54
| 21:48
| 04:54
| 21:49
| 04:53
| 21:49
| 04:53
| 21:50
| 04:53
| 21:51
| 04:53
| 21:51
| 04:53
| 21:51
| 04:53
| 21:52
| 04:53
| 21:52
| 04:53
| 21:52
| 04:53
| 21:53
| 04:54
| 21:53
| 04:54
| 21:53
| 04:54
| 21:53
| 04:55
| 21:53
| 04:55
| 21:53
| 04:56
| 21:53
| 04:56
| 21:52
|

|
| 506

0

13uli

| 04:57
| 21:52
| 04:58
| 21:52
| 04:58
| 21:51
| 04:59
| 21:51
| 05:00
| 21:51
| 05:01
| 21:50
| 05:02
| 21:49
| 05:03
| 21:49
| 05:04
| 21:48
| 05:05
| 21:47
| 05:06
| 21:47
| 05:07
| 21:46
| 05:08
| 21:45
| 05:09
| 21:44
| 05:10
| 21:43
| 05:12
| 21:42
| 05:13
| 21:41
| 05:14
| 21:39
| 05:15
| 21:38
| 05:17
| 21:37
| 05:18
| 21:36
| 05:20
| 21:34
| 05:21
| 21:33
| 05:23
| 21:32
| 05:24
| 21:30
| 05:26
| 21:29
| 05:27
| 21:27
| 05:29
| 21:26
| 05:30
| 21:24
| 05:32
| 21:22
| 05:33
| 21:21
| 510

0

JAugust | SeptembdOktober |NovembefDezember

]05:35 | 06:28 | 07:20 |07:16 | 08:10
|21:19  |20:14  [19:02 |16:52 | 16:08
]05:37 | 06:29 | 07:21 | 07:18 | 08:12
|21:17  |20:12  [19:00 |16:50 | 16:08
]05:38 | 06:31 | 07:23 | 07:20 | 08:13
|21:16  |20:10  |18:57  |16:49 | 16:07
]05:40 | 06:33 | 07:25 | 07:22 | 08:15
| 21:14  |20:07 |18:55 | 16:47 | 16:06
]05:41 | 06:35 | 07:27 | 07:24 | 08:16
|21:12  |20:05 |18:52 |16:45 | 16:06
]05:43 | 06:36 | 07:28 | 07:26 | 08:18
|21:10  |20:03 |18:50 |16:43 | 16:05
]05:45 | 06:38 | 07:30 | 07:28 | 08:19
|21:08  |20:00 |18:48 |16:41 | 16:05
| 05:46 | 06:40 | 07:32 | 07:30 | 08:20
|21:06 | 19:58  |18:45  |16:39 | 16:04
|05:48 | 06:41 | 07:34 | 07:31 | 08:21
|21:04 | 19:55 |18:43  |16:37 | 16:04
]05:50 | 06:43 | 07:36 | 07:33 | 08:23
|21:02 |19:53  |18:41  |16:36 | 16:03
|05:52 | 06:45 | 07:37 | 07:35 | 08:24
|21:00 |19:51  |18:38  |16:34 | 16:03
|05:53 | 06:47 | 07:39 | 07:37 | 08:25
|20:58 | 19:48  |18:36  |16:32 | 16:03
|05:55 | 06:48 | 07:41 | 07:39 | 08:26
|20:56 | 19:46  |18:34  |16:31 | 16:03
]05:57 | 06:50 | 07:43 | 07:41 | 08:27
| 20:54 | 19:43  [18:31  |16:29 | 16:03
|05:58 | 06:52 | 07:45 | 07:43 | 08:28
|20:52 | 19:41  |18:29  |16:28 | 16:03
]06:00 | 06:54 | 07:46 | 07:45 | 08:29
|20:50 | 19:38  |18:27  |16:26 | 16:03
]06:02 | 06:55 | 07:48 | 07:46 | 08:30
|20:48 | 19:36  |18:24  |16:25 | 16:03
] 06:04 | 06:57 | 07:50 | 07:48 | 08:31
|20:46 | 19:30  |18:22  |16:23 | 16:03
]06:05 |06:59 | 07:52 | 07:50 | 08:31
| 20:44  |19:31  [18:20 |16:22 | 16:03
]06:07 | 07:00 |07:54 |07:52 | 08:32
|20:42  |19:29  |18:18  |16:20 | 16:04
]06:09 | 07:02 |07:56 | 07:54 | 08:33
|20:39  |19:26  |18:15  |16:19 | 16:04
]06:10 | 07:04 | 07:58 | 07:55 | 08:33
|20:37  |19:24  |18:13  |16:18 | 16:04
|06:12 | 07:06 |07:59 | 07:57 | 08:34
]20:35  |19:21  [18:11  |16:17 | 16:05
|06:14 | 07:07 | 08:01 | 07:59 | 08:34
]20:33  |19:19  [18:09  |16:15 | 16:05
]06:16 | 07:09 | 08:03 | 08:01 | 08:35
]20:30 | 19:17  |18:07 |16:14 | 16:06
]06:17 | 07:11 | 08:05 | 08:02 | 08:35
|20:28  |19:14  |18:05 |16:13 | 16:07
]06:19 | 07:13 | 08:07 | 08:04 | 08:35
|20:26  |19:12  [18:03  |16:12 | 16:07
]06:21 | 07:14 | 08:09 | 08:06 | 08:36
|20:24  |19:09 [18:01  |16:11 | 16:08
]06:23 | 07:16 | 07:11 | 08:07 | 08:36
|20:21  |19:07 |16:58 | 16:10 | 16:09
|06:24 | 07:18 | 07:13 | 08:09 | 08:36
|20:19 | 19:04  |16:56 | 16:09 | 16:10

|06:26 | |07:14 | | 08:36
|20:17 | |16:54 | | 16:11
| 459 | 383 | 331 | 262 | 237

0 0 0 0 0

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

Tag im Monat Sonnenaufgang

-

(SS:MM)
Sonnenuntergang (SS:MM)

Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (SS:MM) Schattenende/Minuten mit Schatten
Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (SS:MM) Schattenende/Minuten mit Schatten

J\.

windPRO 3.6.366 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk

windPRO

17.05.2023 09:24 / 19
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NS

Lizenzierter Anwender:

T&H Ingenieure GmbH

Bremerhavener Heerstrale 10

DE-28717 Bremen

+49 (0) 421 79 400 600

T&H Ingenieure GmbH / info@th-ingenieure.de

Berechnet:

17.05.2023 09:10/3.6.366

(SHADOW - Kalender pro WEA
\Berechnung: Vorbelastung WEA: 2 - E-40 (1)

J\.

(Annahmen fiir Schattenwurfberechnung

Referenzjahr fir Kalender

2023

Die dargestellten Zeiten sind die astronomisch maximal mdégliche Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint taglich von Sonnenauf- bis -untergang
Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb

| Januar

1] 08:36
| 16:12
2]08:36
| 16:13
3108:36
| 16:14
4] 08:35
| 16:15
5]08:35
| 16:17
6]08:35
| 16:18
7108:34
| 16:19
8]08:34
| 16:21
9]08:33
| 16:22

10 | 08:33
| 16:23

11 | 08:32
| 16:25
12| 08:32
| 16:26

13 ] 08:31
| 16:28

14 | 08:30
| 16:29

15 | 08:29
| 16:31

16 | 08:28
| 16:33

17 | 08:27
| 16:34

18 | 08:26
| 16:36

19 | 08:25
| 16:38
20| 08:24
| 16:39
21]08:23
| 16:41

22 ]08:22
| 16:43
23]08:21
| 16:45
241 08:20
| 16:47
251 08:18
| 16:48
26 | 08:17
| 16:50
271 08:15
| 16:52
28] 08:14
| 16:54

29 ] 08:13
| 16:56
30 | 08:11
| 16:58
31]08:10
| 17:00

Sonnenscheinstunden | 252
Anzahl Minuten mit Schatten

0

|Februar |Marz

| 08:08
| 17:02
| 08:06
| 17:03
| 08:05
| 17:05
| 08:03
| 17:07
| 08:01
| 17:09
| 07:59
| 17:11
| 07:58
| 17:13
| 07:56
| 17:15
| 07:54
| 17:17
| 07:52
| 17:19
| 07:50
| 17:21
| 07:48
| 17:23
| 07:46
| 17:25
| 07:44
| 17:27
| 07:42
| 17:29
| 07:40
| 17:31
| 07:38
| 17:33
| 07:36
| 17:35
| 07:34
| 17:37
| 07:32
| 17:39
| 07:30
| 17:41
| 07:28
| 17:43
| 07:26
| 17:44
| 07:23
| 17:46
| 07:21
| 17:48
| 07:19
| 17:50
| 07:17
| 17:52
| 07:15
| 17:54

0

| 07:12
| 17:56
| 07:10
| 17:58
| 07:08
| 18:00
| 07:05
| 18:02
| 07:03
| 18:04
| 07:01
| 18:05
| 06:59
| 18:07
| 06:56
| 18:09
| 06:54
| 18:11
| 06:52
| 18:13
| 06:49
| 18:15
| 06:47
| 18:17
| 06:44
| 18:18
| 06:42
| 18:20
| 06:40
| 18:22
| 06:37
| 18:24
| 06:35
| 18:26
| 06:32
| 18:28
| 06:30
| 18:30
| 06:28
| 18:31
| 06:25
| 18:33
| 06:23
| 18:35
| 06:20
| 18:37
| 06:18
| 18:39
| 06:16
| 18:40
| 07:13
| 19:42
| 07:11
| 19:44
| 07:08
| 19:46
| 07:06
| 19:48
| 07:04
| 19:49
| 07:01
| 19:51
| 365

0

| April

] 06:59
| 19:53
| 06:56
| 19:55
] 06:54
| 19:57
| 06:52
| 19:59
| 06:49
| 20:00
| 06:47
| 20:02
] 06:44
| 20:04
| 06:42
| 20:06
] 06:40
| 20:08
] 06:37
| 20:09
] 06:35
] 20:11
] 06:33
] 20:13
] 06:30
| 20:15
] 06:28
| 20:17
] 06:26
| 20:18
] 06:23
] 20:20
] 06:21
| 20:22
] 06:19
| 20:24
] 06:17
| 20:26
] 06:14
| 20:27
] 06:12
| 20:29
] 06:10
] 20:31
] 06:08
] 20:33
| 06:06
] 20:35
] 06:03
| 20:36
] 06:01
| 20:38
] 05:59
| 20:40
] 05:57
| 20:42
] 05:55
| 20:44
] 05:53
| 20:45
|

|
| 417

0

| Mai

| 05:51
| 20:47
| 05:49
| 20:49
| 05:47
| 20:51
| 05:45
| 20:52
| 05:43
| 20:54
| 05:41
| 20:56
| 05:39
| 20:58
| 05:37
| 20:59
| 05:35
| 21:01
| 05:33
| 21:03
| 05:32
| 21:05
| 05:30
| 21:06
| 05:28
| 21:08
| 05:26
| 21:10
| 05:25
| 21:11
| 05:23
| 21:13
| 05:21
| 21:14
| 05:20
| 21:16
| 05:18
| 21:18
| 05:17
| 21:19
| 05:15
| 21:21
| 05:14
| 21:22
| 05:12
| 21:24
| 05:11
| 21:25
| 05:10
| 21:27
| 05:09
| 21:28
| 05:07
| 21:30
| 05:06
| 21:31
| 05:05
| 21:32
| 05:04
| 21:34
| 05:03
| 21:35
| 490

0

1Juni

| 05:02
| 21:36
| 05:01
| 21:37
| 05:00
| 21:39
| 04:59
| 21:40
| 04:58
| 21:41
| 04:58
| 21:42
| 04:57
| 21:43
| 04:56
| 21:44
| 04:56
| 21:45
| 04:55
| 21:46
| 04:55
| 21:46
| 04:54
| 21:47
| 04:54
| 21:48
| 04:54
| 21:49
| 04:53
| 21:49
| 04:53
| 21:50
| 04:53
| 21:50
| 04:53
| 21:51
| 04:53
| 21:51
| 04:53
| 21:52
| 04:53
| 21:52
| 04:53
| 21:52
| 04:53
| 21:52
| 04:54
| 21:52
| 04:54
| 21:53
| 04:54
| 21:53
| 04:55
| 21:53
| 04:55
| 21:52
| 04:56
| 21:52
| 04:56
| 21:52
|

|
| 506

0

13uli

| 04:57
| 21:52
| 04:58
| 21:52
| 04:58
| 21:51
| 04:59
| 21:51
| 05:00
| 21:50
| 05:01
| 21:50
| 05:02
| 21:49
| 05:03
| 21:48
| 05:04
| 21:48
| 05:05
| 21:47
| 05:06
| 21:46
| 05:07
| 21:45
| 05:08
| 21:44
| 05:09
| 21:43
| 05:10
| 21:42
| 05:12
| 21:41
| 05:13
| 21:40
| 05:14
| 21:39
| 05:16
| 21:38
| 05:17
| 21:37
| 05:18
| 21:35
| 05:20
| 21:34
| 05:21
| 21:33
| 05:23
| 21:31
| 05:24
| 21:30
| 05:26
| 21:28
| 05:27
| 21:27
| 05:29
| 21:25
| 05:30
| 21:24
| 05:32
| 21:22
| 05:33
| 21:21
| 510

0

JAugust | SeptembdOktober |NovembefDezember

]05:35 | 06:28 | 07:19 | 07:16 | 08:10
|21:19  |20:14  [19:02  |16:52 | 16:09
]05:37 | 06:29 | 07:21 | 07:18 | 08:12
|21:17  |20:12  [19:00 |16:50 | 16:08
]05:38 | 06:31 | 07:23 | 07:20 | 08:13
|21:15  |20:10  |18:57  |16:49 | 16:07
]05:40 | 06:33 | 07:25 | 07:22 | 08:14
| 21:14 | 20:07 |18:55 | 16:47 | 16:06
]05:42 | 06:35 | 07:27 | 07:24 | 08:16
|21:12  |20:05 |18:52 |16:45 | 16:06
]05:43 | 06:36 | 07:28 | 07:26 | 08:17
|21:10  |20:02 |18:50 | 16:43 | 16:05
]05:45 | 06:38 | 07:30 | 07:27 | 08:19
|21:08  |20:00 |18:48 |16:41 | 16:05
] 05:47 | 06:40 | 07:32 | 07:29 | 08:20
|21:06 | 19:58 | 18:45 |16:39 | 16:04
|05:48 | 06:41 | 07:34 | 07:31 | 08:21
|21:04 | 19:55 |18:43  |16:38 | 16:04
]05:50 | 06:43 | 07:35 | 07:33 | 08:22
|21:02  |19:53  |18:41  |16:36 | 16:04
|05:52 | 06:45 | 07:37 | 07:35 | 08:24
|21:00 |19:50 |18:38  |16:34 | 16:03
]05:53 | 06:47 | 07:39 | 07:37 | 08:25
|20:58 | 19:48  |18:36  |16:32 | 16:03
|05:55 | 06:48 | 07:41 | 07:39 | 08:26
|20:56 | 19:46  |18:34  |16:31 | 16:03
]05:57 | 06:50 | 07:43 | 07:41 | 08:27
| 20:54 | 19:43  [18:31  |16:29 | 16:03
| 05:58 | 06:52 | 07:44 | 07:42 | 08:28
|20:52 | 19:41  |18:29  |16:28 | 16:03
]06:00 | 06:53 | 07:46 | 07:44 | 08:29
|20:50 | 19:38  |18:27  |16:26 | 16:03
]06:02 | 06:55 | 07:48 | 07:46 | 08:30
|20:48 | 19:36  |18:24  |16:25 | 16:03
]06:04 | 06:57 | 07:50 | 07:48 | 08:30
|20:46 | 19:33  [18:22  |16:23 | 16:03
]06:05 | 06:59 | 07:52 | 07:50 | 08:31
| 20:44  |19:31  [18:20 |16:22 | 16:03
]06:07 | 07:00 |07:54 |07:52 | 08:32
|20:41 | 19:29  |18:18  |16:20 | 16:04
]06:09 | 07:02 |07:56 | 07:53 | 08:33
|20:39  |19:26  |18:15  |16:19 | 16:04
]06:10 | 07:04 | 07:57 | 07:55 | 08:33
|20:37  |19:24  |18:13  |16:18 | 16:04
|06:12 | 07:06 |07:59 | 07:57 | 08:34
]20:35  |19:21  [18:11  |16:17 | 16:05
|06:14 | 07:07 | 08:01 | 07:59 | 08:34
]20:33  |19:19  [18:09  |16:15 | 16:05
]06:16 | 07:09 | 08:03 | 08:00 | 08:35
]20:30 | 19:16  |18:07 |16:14 | 16:06
]06:17 | 07:11 | 08:05 | 08:02 | 08:35
|20:28  |19:14  |18:05 |16:13 | 16:07
]06:19 | 07:12 | 08:07 | 08:04 | 08:35
|20:26  |19:12  [18:03  |16:12 | 16:07
]06:21 | 07:14 | 08:09 | 08:05 | 08:35
|20:23  |19:09 [18:01  |16:11 | 16:08
]06:23 | 07:16 | 07:10 | 08:07 | 08:36
|20:21  |19:07 |16:58 | 16:10 | 16:09
|06:24 | 07:18 | 07:12 | 08:08 | 08:36
|20:19 | 19:04  |16:56 | 16:09 | 16:10

|06:26 | |07:14 | | 08:36
|20:17 | |16:54 | | 16:11
| 459 | 383 | 331 | 263 | 237

0 0 0 0 0

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

Tag im Monat Sonnenaufgang

-

(SS:MM)
Sonnenuntergang (SS:MM)

Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (SS:MM) Schattenende/Minuten mit Schatten
Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (SS:MM) Schattenende/Minuten mit Schatten

J\.

windPRO 3.6.366 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk
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NS

Lizenzierter Anwender:

T&H Ingenieure GmbH

Bremerhavener Heerstrale 10

DE-28717 Bremen

+49 (0) 421 79 400 600

T&H Ingenieure GmbH / info@th-ingenieure.de

Berechnet:

17.05.2023 09:10/3.6.366

(SHADOW - Kalender pro WEA
\Berechnung: Vorbelastung WEA: 3 - E-40 (2)

J\.

(Annahmen fiir Schattenwurfberechnung

Referenzjahr fir Kalender

2023

Die dargestellten Zeiten sind die astronomisch maximal mdégliche Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint taglich von Sonnenauf- bis -untergang
Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb

| Januar

1] 08:36
| 16:12
2]08:36
| 16:13
3108:36
| 16:14
4] 08:35
| 16:15
5]08:35
| 16:17
6]08:35
| 16:18
7108:34
| 16:19
8]08:34
| 16:21
9]08:33
| 16:22

10 | 08:33
| 16:23

11 | 08:32
| 16:25
12| 08:32
| 16:26

13 ] 08:31
| 16:28

14 | 08:30
| 16:29

15 | 08:29
| 16:31

16 | 08:28
| 16:33

17 | 08:27
| 16:34

18 | 08:26
| 16:36

19 | 08:25
| 16:38
20| 08:24
| 16:39
21]08:23
| 16:41

22 ]08:22
| 16:43
23]08:21
| 16:45
241 08:20
| 16:47
251 08:18
| 16:48
26 | 08:17
| 16:50
271 08:15
| 16:52
28] 08:14
| 16:54

29 ] 08:13
| 16:56
30 | 08:11
| 16:58

31 ] 08:09
| 17:00

Sonnenscheinstunden | 252
Anzahl Minuten mit Schatten

0

|Februar |Marz

| 08:08
| 17:02
| 08:06
| 17:03
| 08:05
| 17:05
| 08:03
| 17:07
| 08:01
| 17:09
| 07:59
| 17:11
| 07:58
| 17:13
| 07:56
| 17:15
| 07:54
| 17:17
| 07:52
| 17:19
| 07:50
| 17:21
| 07:48
| 17:23
| 07:46
| 17:25
| 07:44
| 17:27
| 07:42
| 17:29
| 07:40
| 17:31
| 07:38
| 17:33
| 07:36
| 17:35
| 07:34
| 17:37
| 07:32
| 17:39
| 07:30
| 17:41
| 07:28
| 17:43
| 07:26
| 17:44
| 07:23
| 17:46
| 07:21
| 17:48
| 07:19
| 17:50
| 07:17
| 17:52
| 07:15
| 17:54

0

| 07:12
| 17:56
| 07:10
| 17:58
| 07:08
| 18:00
| 07:05
| 18:02
| 07:03
| 18:04
| 07:01
| 18:05
| 06:59
| 18:07
| 06:56
| 18:09
| 06:54
| 18:11
| 06:51
| 18:13
| 06:49
| 18:15
| 06:47
| 18:17
| 06:44
| 18:18
| 06:42
| 18:20
| 06:40
| 18:22
| 06:37
| 18:24
| 06:35
| 18:26
| 06:32
| 18:28
| 06:30
| 18:30
| 06:28
| 18:31
| 06:25
| 18:33
| 06:23
| 18:35
| 06:20
| 18:37
| 06:18
| 18:39
| 06:16
| 18:40
| 07:13
| 19:42
| 07:11
| 19:44
| 07:08
| 19:46
| 07:06
| 19:48
| 07:04
| 19:49
| 07:01
| 19:51
| 365

0

| April

] 06:59
| 19:53
| 06:56
| 19:55
] 06:54
| 19:57
| 06:52
| 19:59
| 06:49
| 20:00
| 06:47
| 20:02
] 06:44
| 20:04
| 06:42
| 20:06
] 06:40
| 20:08
] 06:37
| 20:09
] 06:35
] 20:11
] 06:33
] 20:13
] 06:30
| 20:15
] 06:28
| 20:17
] 06:26
| 20:18
] 06:23
] 20:20
] 06:21
| 20:22
] 06:19
| 20:24
] 06:17
| 20:26
] 06:14
| 20:27
] 06:12
| 20:29
] 06:10
] 20:31
] 06:08
] 20:33
| 06:06
] 20:35
] 06:03
| 20:36
] 06:01
| 20:38
] 05:59
| 20:40
] 05:57
| 20:42
] 05:55
| 20:44
] 05:53
| 20:45
|

|
| 417

0

| Mai

| 05:51
| 20:47
| 05:49
| 20:49
| 05:47
| 20:51
| 05:45
| 20:52
| 05:43
| 20:54
| 05:41
| 20:56
| 05:39
| 20:58
| 05:37
| 20:59
| 05:35
| 21:01
| 05:33
| 21:03
| 05:32
| 21:04
| 05:30
| 21:06
| 05:28
| 21:08
| 05:26
| 21:10
| 05:25
| 21:11
| 05:23
| 21:13
| 05:21
| 21:14
| 05:20
| 21:16
| 05:18
| 21:18
| 05:17
| 21:19
| 05:15
| 21:21
| 05:14
| 21:22
| 05:12
| 21:24
| 05:11
| 21:25
| 05:10
| 21:27
| 05:09
| 21:28
| 05:07
| 21:30
| 05:06
| 21:31
| 05:05
| 21:32
| 05:04
| 21:34
| 05:03
| 21:35
| 490

0

1Juni

| 05:02
| 21:36
| 05:01
| 21:37
| 05:00
| 21:39
| 04:59
| 21:40
| 04:58
| 21:41
| 04:58
| 21:42
| 04:57
| 21:43
| 04:56
| 21:44
| 04:56
| 21:45
| 04:55
| 21:46
| 04:55
| 21:46
| 04:54
| 21:47
| 04:54
| 21:48
| 04:54
| 21:49
| 04:53
| 21:49
| 04:53
| 21:50
| 04:53
| 21:50
| 04:53
| 21:51
| 04:53
| 21:51
| 04:53
| 21:52
| 04:53
| 21:52
| 04:53
| 21:52
| 04:53
| 21:52
| 04:54
| 21:52
| 04:54
| 21:53
| 04:54
| 21:53
| 04:55
| 21:53
| 04:55
| 21:52
| 04:56
| 21:52
| 04:56
| 21:52
|

|
| 506

0

13uli

| 04:57
| 21:52
| 04:58
| 21:52
| 04:58
| 21:51
| 04:59
| 21:51
| 05:00
| 21:50
| 05:01
| 21:50
| 05:02
| 21:49
| 05:03
| 21:48
| 05:04
| 21:48
| 05:05
| 21:47
| 05:06
| 21:46
| 05:07
| 21:45
| 05:08
| 21:44
| 05:09
| 21:43
| 05:10
| 21:42
| 05:12
| 21:41
| 05:13
| 21:40
| 05:14
| 21:39
| 05:16
| 21:38
| 05:17
| 21:37
| 05:18
| 21:35
| 05:20
| 21:34
| 05:21
| 21:33
| 05:23
| 21:31
| 05:24
| 21:30
| 05:26
| 21:28
| 05:27
| 21:27
| 05:29
| 21:25
| 05:30
| 21:24
| 05:32
| 21:22
| 05:33
| 21:20
| 510

0

JAugust | SeptembdOktober |NovembefDezember

]05:35 | 06:28 | 07:19 | 07:16 | 08:10
|21:19  |20:14  [19:02  |16:52 | 16:09
]05:37 | 06:29 | 07:21 | 07:18 | 08:12
|21:17  |20:12  [19:00 |16:50 | 16:08
]05:38 | 06:31 | 07:23 | 07:20 | 08:13
|21:15  |20:10  |18:57  |16:49 | 16:07
]05:40 | 06:33 | 07:25 | 07:22 | 08:14
| 21:14 | 20:07 |18:55 | 16:47 | 16:06
]05:42 | 06:35 | 07:27 | 07:24 | 08:16
|21:12  |20:05 |18:52 |16:45 | 16:06
]05:43 | 06:36 | 07:28 | 07:26 | 08:17
|21:10  |20:02 |18:50 | 16:43 | 16:05
]05:45 | 06:38 | 07:30 | 07:27 | 08:19
|21:08  |20:00 |18:48 |16:41 | 16:05
] 05:47 | 06:40 | 07:32 | 07:29 | 08:20
|21:06 | 19:58 | 18:45 |16:39 | 16:04
|05:48 | 06:41 | 07:34 | 07:31 | 08:21
|21:04 | 19:55 |18:43  |16:38 | 16:04
]05:50 | 06:43 | 07:35 | 07:33 | 08:22
|21:02  |19:53  |18:41  |16:36 | 16:04
|05:52 | 06:45 | 07:37 | 07:35 | 08:24
|21:00 |19:50 |18:38  |16:34 | 16:03
]05:53 | 06:47 | 07:39 | 07:37 | 08:25
|20:58 | 19:48  |18:36  |16:32 | 16:03
|05:55 | 06:48 | 07:41 | 07:39 | 08:26
|20:56 | 19:46  |18:34  |16:31 | 16:03
]05:57 | 06:50 | 07:43 | 07:41 | 08:27
| 20:54 | 19:43  [18:31  |16:29 | 16:03
| 05:58 | 06:52 | 07:44 | 07:42 | 08:28
|20:52 | 19:41  |18:29  |16:28 | 16:03
]06:00 | 06:53 | 07:46 | 07:44 | 08:29
|20:50 | 19:38  |18:27  |16:26 | 16:03
]06:02 | 06:55 | 07:48 | 07:46 | 08:30
|20:48 | 19:36  |18:24  |16:25 | 16:03
]06:04 | 06:57 | 07:50 | 07:48 | 08:30
|20:46 | 19:33  [18:22  |16:23 | 16:03
]06:05 | 06:59 | 07:52 | 07:50 | 08:31
| 20:44  |19:31  [18:20 |16:22 | 16:03
]06:07 | 07:00 |07:54 |07:52 | 08:32
|20:41 | 19:29  |18:18  |16:20 | 16:04
]06:09 | 07:02 |07:56 | 07:53 | 08:33
|20:39  |19:26  |18:15  |16:19 | 16:04
]06:10 | 07:04 | 07:57 | 07:55 | 08:33
|20:37  |19:24  |18:13  |16:18 | 16:04
|06:12 | 07:06 |07:59 | 07:57 | 08:34
]20:35  |19:21  [18:11  |16:17 | 16:05
|06:14 | 07:07 | 08:01 | 07:59 | 08:34
]20:33  |19:19  [18:09  |16:15 | 16:05
]06:16 | 07:09 | 08:03 | 08:00 | 08:35
]20:30 | 19:16  |18:07 |16:14 | 16:06
]06:17 | 07:11 | 08:05 | 08:02 | 08:35
|20:28  |19:14  |18:05 |16:13 | 16:07
]06:19 | 07:12 | 08:07 | 08:04 | 08:35
|20:26  |19:12  [18:03  |16:12 | 16:07
]06:21 | 07:14 | 08:09 | 08:05 | 08:35
|20:23  |19:09 [18:01  |16:11 | 16:08
]06:23 | 07:16 | 07:10 | 08:07 | 08:36
|20:21  |19:07 |16:58 | 16:10 | 16:09
|06:24 | 07:18 | 07:12 | 08:08 | 08:36
|20:19 | 19:04  |16:56 | 16:09 | 16:10

|06:26 | |07:14 | | 08:36
|20:17 | |16:54 | | 16:11
| 459 | 383 | 331 | 263 | 237

0 0 0 0 0

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

Tag im Monat Sonnenaufgang

-

(SS:MM)
Sonnenuntergang (SS:MM)

Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (SS:MM) Schattenende/Minuten mit Schatten
Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (SS:MM) Schattenende/Minuten mit Schatten

J\.

windPRO 3.6.366 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk

windPRO
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( Lizenzierter Anwender: )
T&H Ingenieure GmbH
Bremerhavener Heerstralle 10
DE-28717 Bremen
+49 (0) 421 79 400 600
T&H Ingenieure GmbH / info@th-ingenieure.de
Berechnet:
> 17.05.2023 09:10/3.6.366 <
SHADOW - Grafischer Kalender pro WEA
\Berechnung: Vorbelastung )
- N
Schattenrezeptoren
\— _J

windPRO 3.6.366 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk

17.05.2023 09:24 / 22 W|ndPRO
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-

Max. Minuten an einem Tag,
Astron.max.mogl.

30

Stunden/Jahr, Astron.max.mégl.

0,0 - <30,0
30,0 - <=1.000,0

ﬁschreibung:

Schattenwurfgutachten fur die Errichtung und den Betrieb
von

neun Windenergieanlagen des Typs Vestas V162-6.0 MW
im Windpark Zeven-Wistedt

'SHADOW -

Karte
Berechnung:
Vorbelastung

Existierende WEA

Schattenrezeptor

B B
0 250 500 750 1000m
Karte: Ip , MaBstab 1:20.000, Mitte: UTM (north)-ETRS89 Zone: 32 Ost: 520.228 Nord: 5.900.270

Hohe der Schattenkarte: Hohenlinien: CONTOURLINE_ONLINEDATA_O.wpo (1)
Zeitschritt: 3 Minuten, Schrittweite: 7 Tag(e), Kartenauflosung: 20 m, Sichtbarkeit Auflésung: 10 m, Augenhdhe: 1,5 m

Lizenzierter Anwender:

T&H Ingenieure GmbH

Bremerhavener Heerstrale 10

DE-28717 Bremen

+49 (0) 421 79 400 600

T&H Ingenieure GmbH / info@th-ingenieure.de

Berechnet:

_/

N< /

\17.05.2023 09:10/3.6.366 v,

windPRO 3.6.366 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk
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Anlage 3

Berechnungsergebnisse Zusatzbelastung
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( Beschreibung: Lizenzierter Anwender: )
Schattenwurfgutachten fur die Errichtung T&H Ingenieure GmbH
und den Betrieb von Bremerhavener Heerstrale 10
neun Windenergieanlagen des Typs DE-28717 Bremen
Vestas V162-6.0 MW +49 (0) 421 79 400 600
im Windpark Zeven-Wistedt ;r&lj Ingenieure GmbH / info@th-ingenieure.de
erechnet:
> 17.05.2023 09:15/3.6.366 <
SHADOW - Hauptergebnis
\Berechnung: Zusatzbelastung )
(Annahmen fiir Schattenwurfberechnung )
Beschattungsbereich der WEA
Schatten nur relevant, wo Rotorblatt mind. 20% der Sonne verdeckt
Siehe WEA-Tabelle
Minimale relevante Sonnenhdhe Uber Horizont 3°
Tage zwischen Berechnungen 1 Tag(e)
Berechnungszeitsprung 1 Minuten
Die dargestellten Zeiten sind die astronomisch maximal mégliche
Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint taglich von Sonnenauf- bis -untergang
Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb
Eine WEA wird nicht bericksichtigt, wenn sie von keinem Teil der
Rezeptorflache aus sichtbar ist. Die Sichtbarkeitsberechnung basiert auf
den folgenden Annahmen:
Verwendete Hohenlinien: Hohenlinien: CONTOURLINE_ONLINEDATA_0.wpo (1)
Rasterauflésung: 1,0 m
Alle Koordinatenangaben in:
UTM (north)-ETRS89 Zone: 32
WEA
WEA-Typ Schattendaten
Ost Nord Z Beschreibung Aktuell Hersteller Typ Nenn- leistung Rotordurch- Nabenhohe Beschatt.- U/min
messer Bereich
[m] [kw] [m] [m] [m] [U/min]
1 520.068 5.900.730 20,0 WEA 1 Ja VESTAS  V162-6.0-6.000 6.000 162,0 169,0 2.037 0,0
2 519.857 5.900.192 20,0 WEA 2 Ja VESTAS  V162-6.0-6.000 6.000 162,0 169,0 2.037 0,0
3 520.236 5.900.400 20,0 WEA 3 Ja VESTAS  V162-6.0-6.000 6.000 162,0 169,0 2.037 0,0
4 519.668 5.899.623 20,0 WEA 4 Ja VESTAS  V162-6.0-6.000 6.000 162,0 169,0 2.037 0,0
5 520.084 5.899.839 20,0 WEA 5 Ja VESTAS  V162-6.0-6.000 6.000 162,0 169,0 2.037 0,0
6 520.421 5.900.064 21,8 WEA 6 Ja VESTAS  V162-6.0-6.000 6.000 162,0 169,0 2.037 0,0
7 520.065 5.899.317 20,0 WEA 7 Ja VESTAS  V162-6.0-6.000 6.000 162,0 169,0 2.037 0,0
8 520.397 5.899.581 20,0 WEA 8 Ja VESTAS  V162-6.0-6.000 6.000 162,0 169,0 2.037 0,0
9 520.742 5.899.817 21,1 WEA 9 Ja VESTAS  V162-6.0-6.000 6.000 162,0 169,0 2.037 0,0
Schattenrezeptor-Eingabe
Nr. Name Ost Nord Z Breite Hohe Ho6he Neigung des Ausrichtungsmodus Augenhohe (ZVI) 0.Gr.
0.Gr.  Fensters
[ml [m] [m] [m] 1 [m]
AlO1 518.988 5.900.842 248 10 1,0 2,0 90,0 "Gewéchshaus-Modus" 3,0
B102 520.453 5.902.188 30,0 10 10 20 90,0 "Gewéchshaus-Modus" 3,0
Cl103 520.436 5.902.137 30,0 1,0 1,0 2,0 90,0 "Gewéchshaus-Modus" 3,0
D104 520453 5.902.077 30,0 1,0 1,0 2,0 90,0 "Gewéchshaus-Modus" 3,0
EIOS5 520.819 5.901.700 30,0 1,0 1,0 2,0 90,0 "Gewachshaus-Modus" 3,0
F106 521.285 5.901.385 30,0 1,0 1,0 2,0 90,0 "Gewéachshaus-Modus" 3,0
G107 521.251 5.900.773 30,0 1,0 10 2,0 90,0 "Gewéachshaus-Modus" 3,0
HI108 522.076 5.899.478 23,1 10 1,0 2,0 90,0 "Gewéachshaus-Modus" 3,0
1109 522,676 5.899.128 21,2 1,0 1,0 2,0 90,0 "Gewéachshaus-Modus" 3,0
J1010 521.175 5.898.824 20,0 10 10 20 90,0 "Gewéchshaus-Modus" 3,0
K10 11 519.046 5.898.711 30,0 10 10 20 90,0 "Gewéchshaus-Modus" 3,0
L1012 518.352 5.899.389 330 10 10 20 90,0 "Gewéchshaus-Modus" 3,0
M 1013 518.850 5.900.895 26,2 1,0 1,0 2,0 90,0 "Gewéchshaus-Modus" 3,0
Berechnungsergebnisse
Schattenrezeptor
astron. max. mogl. Beschattungsdauer
Nr. Name Stunden/Jahr Schattentage/Jahr Max.Schattendauer/Tag
[h/a] [d/a] [h/d]
AlO1 106:29 207 0:58
B 102 0:00 0 0:00
Cl03 0:00 0 0:00
DI04 0:00 0 0:00
\(Fortsetzung néchste Seite)... »,
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Lizenzierter Anwender:

T&H Ingenieure GmbH

Bremerhavener Heerstralle 10

DE-28717 Bremen

+49 (0) 421 79 400 600

T&H Ingenieure GmbH / info@th-ingenieure.de

Berechnet:

17.05.2023 09:15/3.6.366

nY

HADOW - Hauptergebnis
erechnung: Zusatzbelastung

o

J\.

...(Fortsetzung von vorheriger Seite)
astron. max. mogl. Beschattungsdauer
Nr. Name Stunden/Jahr Schattentage/Jahr Max.Schattendauer/Tag

[h/a] [d/a] [h/d]
EI05 40:09 78 0:38
FI06 64:11 132 0:43
GIO7 142:13 216 1:18
H10 8 43:54 113 0:45
1109 0:00 0 0:00
J 10 10 58:28 91 0:48
K10 11 38:29 63 0:43
L1012 47:55 139 0:43
M 10 13 91:46 193 0:51

Gesamtdauer Beschattung an Rezeptoren pro WEA
Nr. Name Maximal
[h/a]

1WEA1 90:29
2WEA2 71:31
3WEA3  52:49
4 WEA4  69:08
5WEAS5 63:11
6 WEA6  60:31
7 WEA7 115:54
8 WEA8  65:45
9WEA9  70:37

Summen in Rezeptortabelle und WEA-Tabelle kénnen sich unterscheiden, da eine WEA gleichzeitig an zwei oder mehr Rezeptoren Beschattung verursachen kann und/oder ein Rezeptor gleichzeitig von
zwei oder mehr WEA beschattet werden kann.

-

J\.
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( Lizenzierter Anwender: )
T&H Ingenieure GmbH
Bremerhavener Heerstrale 10
DE-28717 Bremen
+49 (0) 421 79 400 600
T&H Ingenieure GmbH / info@th-ingenieure.de
Berechnet:
§ 17.05.2023 09:15/3.6.366 )
- ~
SHADOW - Kalender
\Berechnung: Zusatzbelastung Schattenrezeptor: A-101 )
(Annahmen fiir Schattenwurfberechnung )
Referenzjahr fir Kalender 2023
Die dargestellten Zeiten sind die astronomisch maximal mdégliche Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint taglich von Sonnenauf- bis -untergang
Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb
| Januar | Februar | Mérz 1April | Mai | Juni
1]08:36 09:41 (7) | 08:08 08:48 (2) | 07:12 07:44 (3) | 06:59 07:50 (1) | 05:51 ] 05:02
| 16:12 37 10:27 (4) | 17:01 38 09:26 (5) | 17:56 23 08:07 (3) | 19:53 33 08:23 (1) | 20:47 | 21:36
2] 08:36 09:42 (7) | 08:06 08:47 (2) | 07:10 07:43 (3) | 06:56 07:51 (1) | 05:49 ] 05:01
| 16:13 36 10:28 (4) | 17:03 39  09:26 (5) | 17:58 25  08:08 (3) | 19:55 31 08:22 (1) | 20:49 | 21:38
3108:36 09:43 (7) | 08:05 08:45 (2) | 07:08 07:42 (3) | 06:54 07:50 (1) | 05:47 | 05:00
| 16:14 35 10:28 (4) | 17:05 40 09:25 (5) | 18:00 26  08:08 (3) | 19:57 31 08:21 (1) | 20:51 | 21:39
4] 08:36 09:44 (7) | 08:03 08:45 (2) | 07:06 07:41 (3) | 06:52 07:51 (1) | 05:45 | 04:59
| 16:15 31 10:27 (4) | 17:07 40  09:25 (5) | 18:02 28  08:09 (3) | 19:59 29  08:20 (1) | 20:53 | 21:40
5108:35 09:45 (7) | 08:01 08:44 (2) | 07:03 07:40 (3) | 06:49 07:52 (1) | 05:43 | 04:58
| 16:17 29 10:27 (4) | 17:09 40  09:24 (5) | 18:04 28  08:08 (3) | 20:00 27 08:19 (1) | 20:54 | 21:41
608:35 09:46 (7) | 08:00 08:29 (9) | 07:01 07:40 (3) | 06:47 07:53 (1) | 05:41 | 04:58
| 16:18 26 10:27 (4) | 17:11 41 09:22 (5) | 18:05 29  08:09 (3) | 20:02 23 08:16 (1) | 20:56 | 21:42
7108:35 09:48 (7) | 07:58 08:27 (9) | 06:59 07:41 (3) | 06:44 07:55 (1) | 05:39 | 04:57
| 16:19 22 10:27 (4) | 17:13 43 09:19 (5) | 18:07 28  08:09 (3) | 20:04 19  08:14 (1) | 20:58 | 21:43
8 08:34 09:50 (7) | 07:56 08:25 (9) | 06:56 07:40 (3) | 06:42 07:57 (1) | 05:37 | 04:56
| 16:20 16 10:26 (4) | 17:15 44 09:16 (2) | 18:09 27 08:07 (3) | 20:06 15 08:12 (1) | 21:00 | 21:44
9 08:34 10:15 (4) | 07:54 08:23 (9) | 06:54 07:41 (3) | 06:40 08:00 (1) | 05:35 | 04:56
| 16:22 9 10:24 (4) | 17:17 47 09:16 (2) | 18:11 26  08:07 (3) | 20:08 6 08:06 (1) | 21:01 | 21:45
10 | 08:33 10:19 (4) | 07:52 08:21 (6) | 06:52 07:40 (3) | 06:37 | 05:33 | 04:55
| 16:23 4 10:23 (4) | 17:19 50 09:16 (2) | 18:13 26  08:06 (3) | 20:09 | 21:03 | 21:46
11 ] 08:32 | 07:50 08:19 (6) | 06:49 07:41 (3) | 06:35 ] 05:31 | 04:55
| 16:25 | 17:21 53 09:17 (2) | 18:15 24 08:05(3) | 20:11 | 21:05 | 21:47
12 ] 08:32 | 07:48 08:17 (6) | 06:47 07:43 (3) | 06:33 | 05:30 | 04:54
| 16:26 | 17:23 56  09:17 (2) | 18:17 21 08:04 (3) | 20:13 | 21:06 | 21:47
13 ] 08:31 09:05 (8) | 07:46 08:15 (6) | 06:44 07:44 (3) | 06:30 | 05:28 | 04:54
| 16:28 3 09:08(8) | 17:25 58  09:17 (2) | 18:18 17 08:01 (3) | 20:15 | 21:08 | 21:48
14 ] 08:30 09:04 (8) | 07:44 08:15 (6) | 06:42 07:46 (3) | 06:28 | 05:26 | 04:54
| 16:29 9 09:13 (5) | 17:27 58  09:17 (2) | 18:20 13 07:59 (3) | 20:17 | 21:10 | 21:49
15 | 08:29 09:03 (8) | 07:42 08:13 (6) | 06:40 07:51 (3) | 06:26 | 05:25 | 04:53
| 16:31 12 09:15 (5) | 17:29 58  09:16 (2) | 18:22 1 07:52(3) | 20:18 | 21:11 | 21:49
16 | 08:29 09:02 (8) | 07:40 08:13 (6) | 06:37 | 06:23 | 05:23 | 04:53
| 16:32 15 09:17 (5) | 17:31 56  09:15 (2) | 18:24 | 20:20 | 21:13 | 21:50
17 | 08:28 09:01 (8) | 07:38 08:13 (6) | 06:35 | 06:21 | 05:21 | 04:53
| 16:34 18 09:19 (5) | 17:33 55  09:15 (2) | 18:26 | 20:22 | 21:15 | 21:51
18 | 08:27 08:59 (8) | 07:36 08:13 (6) | 06:33 | 06:19 | 05:20 | 04:53
| 16:36 20 09:19 (5) | 17:35 55  09:15 (2) | 18:28 | 20:24 | 21:16 | 21:51
19 | 08:26 08:58 (8) | 07:34 08:13 (6) | 06:30 07:05 (1) | 06:17 | 05:18 | 04:53
| 16:38 23 09:21(5) | 17:37 53 09:14 (2) | 18:30 12 07:17 (1) | 20:26 | 21:18 | 21:51
20 | 08:25 08:57 (8) | 07:32 08:12 (6) | 06:28 07:01 (1) | 06:14 ] 05:17 | 04:53
| 16:39 25 09:22 (5) | 17:39 51 09:12 (2) | 18:31 18 07:19 (1) | 20:27 | 21:19 | 21:52
211 08:23 08:57 (8) | 07:30 08:13 (6) | 06:25 06:59 (1) | 06:12 | 05:15 | 04:53
| 16:41 26 09:23 (5) | 17:41 47 09:11 (2) | 18:33 23 07:22 (1) | 20:29 | 21:21 | 21:52
22 ] 08:22 08:56 (8) | 07:28 08:14 (6) | 06:23 06:57 (1) | 06:10 | 05:14 | 04:53
| 16:43 27 09:23 (5) | 17:43 41 09:09 (2) | 18:35 25 07:22 (1) | 20:31 | 21:23 | 21:52
23] 08:21 08:57 (8) | 07:26 08:15 (6) | 06:20 06:56 (1) | 06:08 | 05:12 | 04:53
| 16:45 28 09:25(5) | 17:44 35  09:07 (2) | 18:37 28  07:24 (1) | 20:33 | 21:24 | 21:53
24 ] 08:20 08:57 (8) | 07:24 08:16 (6) | 06:18 06:54 (1) | 06:06 ] 05:11 | 04:54
| 16:46 28  09:25(5) | 17:46 24 09:02 (2) | 18:39 30 07:24 (1) | 20:35 | 21:26 | 21:53
251 08:18 08:57 (8) | 07:21 07:54 (3) | 06:16 06:53 (1) | 06:03 | 05:10 | 04:54
| 16:48 29 09:26 (5) | 17:48 15  08:29 (6) | 18:40 32 07:25(1) | 20:36 | 21:27 | 21:53
26| 08:17 08:57 (8) | 07:19 07:49 (3) | 07:13 07:53 (1) | 06:01 | 05:08 | 04:54
| 16:50 29 09:26 (5) | 17:50 14 08:03 (3) | 19:42 32 08:25(1) | 20:38 | 21:28 | 21:53
271 08:16 08:58 (8) | 07:17 07:47 (3) | 07:11 07:51 (1) | 05:59 | 05:07 | 04:55
| 16:52 29 09:27 (5) | 17:52 18 08:05 (3) | 19:44 34 08:25 (1) | 20:40 | 21:30 | 21:53
28] 08:14 08:59 (8) | 07:15 07:45 (3) | 07:08 07:51 (1) | 05:57 | 05:06 | 04:55
| 16:54 27 09:26 (5) | 17:54 21 08:06 (3) | 19:46 34 08:25 (1) | 20:42 | 21:31 | 21:53
29 ] 08:13 08:59 (8) | | 07:06 07:50 (1) | 05:55 | 05:05 | 04:56
| 16:56 27 09:26 (5) | | 19:48 34 08:24 (1) | 20:44 | 21:33 | 21:53
30 ] 08:11 08:53 (2) | | 07:04 07:50 (1) | 05:53 | 05:04 | 04:56
| 16:58 34 09:27 (5) | | 19:50 34 08:24 (1) | 20:45 | 21:34 | 21:52
31]08:10 08:50 (2) | | 07:01 07:51 (1) | | 05:03 |
| 17:00 37 09:27 (5) | | 19:51 33 08:24 (1) | | 21:35 |
Sonnenscheinstunden | 252 | 273 | 365 | 417 | 490 | 506
astr.max.mdgl.Beschattung | 691 | 1190 | 711 | 214 | |
Tabellen-Layout: Die Daten fur 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)
G J
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( Lizenzierter Anwender: )
T&H Ingenieure GmbH
Bremerhavener Heerstrale 10
DE-28717 Bremen
+49 (0) 421 79 400 600
T&H Ingenieure GmbH / info@th-ingenieure.de
Berechnet:
§ 17.05.2023 09:15/3.6.366 )
- ~
SHADOW - Kalender
\Berechnung: Zusatzbelastung Schattenrezeptor: A-101 )
(Annahmen fiir Schattenwurfberechnung )
Referenzjahr fir Kalender 2023
Die dargestellten Zeiten sind die astronomisch maximal mdégliche Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint taglich von Sonnenauf- bis -untergang
Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb
| Juli JAugust | September ] Oktober I November | Dezember
1] 04:57 | 05:35 | 06:28 | 07:20 08:26 (3) | 07:16 07:47 (6) | 08:10 08:47 (8)
| 21:52 | 21:19 | 20:14 | 19:02 13 08:39 (3) | 16:52 54 08:45 (2) | 16:08 2 08:49 (8)
2| 04:58 | 05:37 | 06:29 | 07:21 08:22 (3) | 07:18 07:49 (6) | 08:12
| 21:52 | 21:17 | 20:12 | 19:00 18  08:40 (3) | 16:50 51  08:45(2) | 16:08
3| 04:58 | 05:38 | 06:31 | 07:23 08:21 (3) | 07:20 07:52 (9) | 08:13
| 21:51 | 21:15 | 20:10 | 18:57 21 08:42(3) | 16:48 48  08:46 (2) | 16:07
4] 04:59 | 05:40 | 06:33 | 07:25 08:19 (3) | 07:22 07:54 (9) | 08:15 10:01 (4)
| 21:51 | 21:14 | 20:07 | 18:55 24 08:43 (3) | 16:47 46 08:46 (2) | 16:06 7 10:08 (4)
5 05:00 | 05:41 | 06:35 07:55 (1) | 07:27 08:18 (3) | 07:24 07:56 (9) | 08:16 09:59 (4)
| 21:50 | 21:12 | 20:05 11 08:06 (1) | 18:52 26  08:44 (3) | 16:45 43 08:47 (5) | 16:06 10 10:09 (4)
6 | 05:01 | 05:43 | 06:36 07:52 (1) | 07:28 08:18 (3) | 07:26 07:58 (9) | 08:17 09:35 (7)
| 21:50 | 21:10 | 20:02 17 08:09 (1) | 18:50 26  08:44 (3) | 16:43 43 08:51 (5) | 16:05 19 10:12 (4)
71 05:02 | 05:45 | 06:38 07:50 (1) | 07:30 08:16 (3) | 07:28 08:14 (2) | 08:19 09:33 (7)
| 21:49 | 21:08 | 20:00 21 08:11 (1) | 18:48 28  08:44 (3) | 16:41 39  08:53 (5) | 16:05 24 10:13 (4)
8| 05:03 | 05:46 | 06:40 07:47 (1) | 07:32 08:16 (3) | 07:29 08:15 (2) | 08:20 09:32 (7)
| 21:49 | 21:06 | 19:58 25 08:12 (1) | 18:45 28  08:44 (3) | 16:39 39  08:54 (5) | 16:04 28  10:14 (4)
9| 05:04 | 05:48 | 06:41 07:46 (1) | 07:34 08:15 (3) | 07:31 08:16 (2) | 08:21 09:33 (7)
| 21:48 | 21:04 | 19:55 27  08:13 (1) | 18:43 29  08:44 (3) | 16:37 39  08:55(5) | 16:04 29  10:15 (4)
10 | 05:05 | 05:50 | 06:43 07:45 (1) | 07:35 08:15 (3) | 07:33 08:17 (2) | 08:23 09:32 (7)
| 21:47 | 21:02 | 19:53 29  08:14 (1) | 18:41 28  08:43(3) | 16:36 39  08:56 (5) | 16:03 33 10:16 (4)
11 | 05:06 | 05:51 | 06:45 07:43 (1) | 07:37 08:16 (3) | 07:35 08:18 (2) | 08:24 09:32 (7)
| 21:46 | 21:00 | 19:50 31 08:14 (1) | 18:38 27 08:43(3) | 16:34 39  08:57 (5) | 16:03 35 10:17 (4)
12 | 05:07 | 05:53 | 06:47 07:43 (1) | 07:39 08:16 (3) | 07:37 08:20 (2) | 08:25 09:32 (7)
| 21:46 | 20:58 | 19:48 32 08:15(1) | 18:36 26 08:42(3) | 16:32 37 08:57 (5) | 16:03 35 10:17 (4)
13 ] 05:08 | 05:55 | 06:48 07:42 (1) | 07:41 08:16 (3) | 07:39 08:23 (2) | 08:26 09:32 (7)
| 21:45 | 20:56 | 19:46 33 08:15(1) | 18:34 26 08:42(3) | 16:31 35 08:58 (5) | 16:03 37 10:18 (4)
14 ] 05:09 | 05:57 | 06:50 07:41 (1) | 07:43 08:17 (3) | 07:41 08:27 (2) | 08:27 09:33 (7)
| 21:44 | 20:54 | 19:43 34 08:15(1) | 18:31 24 08:41(3) | 16:29 31 08:58 (5) | 16:03 39 10:20 (4)
15 ] 05:10 | 05:58 | 06:52 07:41 (1) | 07:45 08:17 (3) | 07:43 08:31 (8) | 08:28 09:33 (7)
| 21:43 | 20:52 | 19:41 34 08:15 (1) | 18:29 21  08:38(3) | 16:28 27  08:58 (5) | 16:03 39 10:20 (4)
16 | 05:12 | 06:00 | 06:53 07:41 (1) | 07:46 08:18 (3) | 07:44 08:31 (8) | 08:29 09:33 (7)
| 21:42 | 20:50 | 19:38 34 08:15 (1) | 18:27 19 08:37 (3) | 16:26 28  08:59 (5) | 16:03 40 10:20 (4)
17 ] 05:13 | 06:02 | 06:55 07:40 (1) | 07:48 08:20 (3) | 07:46 08:30 (8) | 08:30 09:33 (7)
| 21:41 | 20:48 | 19:36 33 08:13 (1) | 18:24 15  08:35(3) | 16:25 29  08:59 (5) | 16:03 41 10:21 (4)
18 | 05:14 | 06:03 | 06:57 07:40 (1) | 07:50 08:24 (3) | 07:48 08:30 (8) | 08:31 09:34 (7)
| 21:39 | 20:46 | 19:34 33 08:13 (1) | 18:22 16  08:59 (6) | 16:23 29  08:59 (5) | 16:03 41 10:22 (4)
19 | 05:15 | 06:05 | 06:59 07:40 (1) | 07:52 08:47 (6) | 07:50 08:31 (8) | 08:31 09:34 (7)
| 21:38 | 20:44 | 19:31 33 08:13 (1) | 18:20 23 09:33(2) | 16:22 28  08:59 (5) | 16:03 42 10:23 (4)
20 ] 05:17 | 06:07 | 07:00 07:40 (1) | 07:54 08:46 (6) | 07:52 08:31 (8) | 08:32 09:35 (7)
| 21:37 | 20:42 | 19:29 31 08:11 (1) | 18:18 33 09:37 (2) | 16:20 28  08:59 (5) | 16:04 41 10:23 (4)
21]05:18 | 06:09 | 07:02 07:41 (1) | 07:56 08:44 (6) | 07:54 08:31 (8) | 08:33 09:35 (7)
| 21:36 | 20:39 | 19:26 29  08:10 (1) | 18:15 40 09:39 (2) | 16:19 28  08:59 (5) | 16:04 41 10:23 (4)
221 05:20 | 06:10 | 07:04 07:41 (1) | 07:57 08:44 (6) | 07:55 08:32 (8) | 08:33 09:36 (7)
| 21:34 | 20:37 | 19:24 28  08:09 (1) | 18:13 45 09:41 (2) | 16:18 26  08:58 (5) | 16:04 42 10:24 (4)
23] 05:21 | 06:12 | 07:06 07:43 (1) | 07:59 08:43 (6) | 07:57 08:32 (8) | 08:34 09:36 (7)
| 21:33 | 20:35 | 19:21 25 08:08 (1) | 18:11 49 09:42 (2) | 16:16 26  08:58 (5) | 16:05 42 10:24 (4)
241 05:23 | 06:14 | 07:07 07:43 (1) | 08:01 08:42 (6) | 07:59 08:34 (8) | 08:34 09:37 (7)
| 21:32 | 20:33 | 19:19 22 08:05 (1) | 18:09 52 09:43(2) | 16:15 24 08:58 (5) | 16:05 41 10:25 (4)
251 05:24 | 06:16 | 07:09 07:45 (1) | 08:03 08:42 (6) | 08:00 08:36 (8) | 08:35 09:37 (7)
| 21:30 | 20:30 | 19:16 18  08:03 (1) | 18:07 55  09:44 (2) | 16:14 22 08:58 (5) | 16:06 41 10:25 (4)
26| 05:26 | 06:17 | 07:11 07:49 (1) | 08:05 08:42 (6) | 08:02 08:38 (8) | 08:35 09:37 (7)
| 21:29 | 20:28 | 19:14 10  07:59 (1) | 18:05 56  09:45(2) | 16:13 19  08:57 (5) | 16:07 42 10:26 (4)
271 05:27 | 06:19 | 07:13 | 08:07 08:42 (6) | 08:04 08:40 (8) | 08:35 09:38 (7)
| 21:27 | 20:26 | 19:12 | 18:03 56  09:45(2) | 16:12 17 08:57 (5) | 16:07 41 10:26 (4)
28] 05:29 | 06:21 | 07:14 | 08:09 08:43 (6) | 08:05 08:42 (8) | 08:36 09:38 (7)
| 21:26 | 20:24 | 19:09 | 18:00 57  09:45(2) | 16:11 14 08:56 (5) | 16:08 41 10:26 (4)
29 ] 05:30 | 06:22 | 07:16 | 07:11 07:43 (6) | 08:07 08:43 (8) | 08:36 09:39 (7)
| 21:24 | 20:21 | 19:07 | 16:58 57  08:45(2) | 16:10 11 08:54 (5) | 16:09 40 10:26 (4)
30 | 05:32 | 06:24 | 07:18 08:31 (3) | 07:12 07:44 (6) | 08:09 08:45 (8) | 08:36 09:39 (7)
| 21:22 | 20:19 | 19:04 3 08:34(3) | 16:56 57  08:46 (2) | 16:09 8 08:53 (5) | 16:10 39 10:26 (4)
31]05:33 | 06:26 | | 07:14 07:45 (6) | | 08:36 09:40 (7)
| 21:21 | 20:17 | | 16:54 57 08:46 (2) | | 16:11 39 10:27 (4)
Sonnenscheinstunden | 510 | 459 | 383 | 331 | 263 | 237
astr.max.mdgl.Beschattung | | | 593 | 1052 | 947 | 991
Tabellen-Layout: Die Daten fur 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)
G J
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( Lizenzierter Anwender: )
T&H Ingenieure GmbH
Bremerhavener Heerstrale 10
DE-28717 Bremen
+49 (0) 421 79 400 600
T&H Ingenieure GmbH / info@th-ingenieure.de
Berechnet:
§ 17.05.2023 09:15/3.6.366 )
- ~
SHADOW - Kalender
\Berechnung: Zusatzbelastung Schattenrezeptor: B - 10 2 )
(Annahmen fiir Schattenwurfberechnung )
Referenzjahr fir Kalender 2023
Die dargestellten Zeiten sind die astronomisch maximal mdégliche Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint taglich von Sonnenauf- bis -untergang
Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb
|Januar |Februar |Mérz | April | Mai 1Juni | Juli JAugust | SeptembefOktober |Novembel] Dezember
1]08:36 | 08:08 | 07:12 | 06:59 | 05:51 | 05:02 | 04:57 ] 05:35 | 06:28 | 07:19 | 07:16 | 08:10
| 16:12 | 17:01 | 17:56 | 19:53 | 20:47 | 21:36 | 21:52 | 21:19 | 20:14 | 19:02 | 16:52 | 16:08
2] 08:36 | 08:06 | 07:10 | 06:56 | 05:49 | 05:01 | 04:57 | 05:36 | 06:29 | 07:21 |1 07:18 | 08:12
| 16:13 | 17:03 | 17:58 | 19:55 | 20:49 | 21:38 | 21:52 | 21:17 | 20:12 | 18:59 | 16:50 | 16:07
3108:36 | 08:05 | 07:08 | 06:54 | 05:47 | 05:00 | 04:58 ] 05:38 | 06:31 | 07:23 | 07:20 | 08:13
| 16:14 | 17:05 | 18:00 | 19:57 | 20:51 | 21:39 | 21:51 | 21:15 | 20:10 | 18:57 | 16:48 | 16:07
4] 08:36 | 08:03 | 07:05 | 06:52 | 05:45 | 04:59 | 04:59 | 05:40 | 06:33 | 07:25 1 07:22 | 08:15
| 16:15 | 17:07 | 18:02 | 19:59 | 20:52 | 21:40 | 21:51 | 21:14 | 20:07 | 18:55 | 16:46 | 16:06
5108:35 | 08:01 | 07:03 | 06:49 | 05:43 | 04:58 | 05:00 | 05:41 | 06:34 | 07:26 | 07:24 | 08:16
| 16:16 | 17:09 | 18:03 | 20:00 | 20:54 | 21:41 | 21:50 | 21:12 | 20:05 | 18:52 | 16:45 | 16:05
608:35 | 08:00 | 07:01 | 06:47 | 05:41 | 04:57 | 05:01 | 05:43 | 06:36 | 07:28 |1 07:26 | 08:17
| 16:18 | 17:11 | 18:05 | 20:02 | 20:56 | 21:42 | 21:50 | 21:10 | 20:02 | 18:50 | 16:43 | 16:05
7108:35 | 07:58 | 06:59 | 06:44 | 05:39 | 04:57 | 05:01 | 05:45 | 06:38 | 07:30 |1 07:28 | 08:19
| 16:19 | 17:13 | 18:07 | 20:04 | 20:58 | 21:43 | 21:49 | 21:08 | 20:00 | 18:47 | 16:41 | 16:04
8 08:34 | 07:56 | 06:56 | 06:42 | 05:37 | 04:56 | 05:02 | 05:46 | 06:40 | 07:32 |1 07:29 | 08:20
| 16:20 | 17:15 | 18:09 | 20:06 | 20:59 | 21:44 | 21:49 | 21:06 | 19:58 | 18:45 | 16:39 | 16:04
9 08:34 | 07:54 | 06:54 | 06:40 | 05:35 | 04:55 | 05:03 | 05:48 | 06:41 | 07:34 1 07:31 | 08:21
| 16:22 | 17:17 | 18:11 | 20:08 | 21:01 | 21:45 | 21:48 | 21:04 | 19:55 | 18:43 | 16:37 | 16:04
10 | 08:33 | 07:52 | 06:51 | 06:37 ] 05:33 | 04:55 | 05:04 | 05:50 | 06:43 | 07:35 |1 07:33 | 08:23
| 16:23 | 17:19 | 18:13 | 20:09 | 21:03 | 21:46 | 21:47 | 21:02 | 19:53 | 18:40 | 16:36 | 16:03
11 ] 08:32 | 07:50 | 06:49 | 06:35 ] 05:31 | 04:54 | 05:05 ] 05:51 | 06:45 | 07:37 1 07:35 | 08:24
| 16:24 | 17:21 | 18:15 | 20:11 | 21:05 | 21:47 | 21:46 | 21:00 | 19:50 | 18:38 | 16:34 | 16:03
12 ] 08:32 | 07:48 | 06:47 ] 06:33 | 05:30 | 04:54 | 05:07 | 05:53 | 06:46 | 07:39 |1 07:37 | 08:25
| 16:26 | 17:23 | 18:17 | 20:13 | 21:06 | 21:47 | 21:46 | 20:58 | 19:48 | 18:36 | 16:32 | 16:03
13 ] 08:31 | 07:46 | 06:44 | 06:30 | 05:28 | 04:54 | 05:08 | 05:55 | 06:48 | 07:41 |1 07:39 | 08:26
| 16:28 | 17:25 | 18:18 | 20:15 | 21:08 | 21:48 | 21:45 | 20:56 | 19:46 | 18:33 | 16:31 | 16:03
14 ] 08:30 | 07:44 | 06:42 | 06:28 | 05:26 | 04:53 | 05:09 | 05:56 | 06:50 | 07:43 | 07:41 | 08:27
| 16:29 | 17:27 | 18:20 | 20:17 | 21:10 | 21:49 | 21:44 | 20:54 | 19:43 | 18:31 | 16:29 | 16:03
15 | 08:29 | 07:42 | 06:40 | 06:26 | 05:24 | 04:53 | 05:10 | 05:58 | 06:52 | 07:44 | 07:43 | 08:28
| 16:31 | 17:29 | 18:22 | 20:18 | 21:11 | 21:49 | 21:43 | 20:52 | 19:41 | 18:29 | 16:27 | 16:03
16 | 08:29 | 07:40 | 06:37 | 06:23 ] 05:23 | 04:53 ] 05:11 | 06:00 | 06:53 | 07:46 | 07:44 | 08:29
| 16:32 | 17:31 | 18:24 | 20:20 | 21:13 | 21:50 | 21:42 | 20:50 | 19:38 | 18:27 | 16:26 | 16:03
17 | 08:28 | 07:38 | 06:35 | 06:21 ] 05:21 | 04:53 ] 05:13 | 06:02 | 06:55 | 07:48 | 07:46 | 08:30
| 16:34 | 17:33 | 18:26 | 20:22 | 21:15 | 21:50 | 21:41 | 20:48 | 19:36 | 18:24 | 16:24 | 16:03
18 | 08:27 | 07:36 | 06:32 ] 06:19 | 05:20 | 04:53 | 05:14 | 06:03 | 06:57 | 07:50 | 07:48 | 08:31
| 16:36 | 17:35 | 18:28 | 20:24 | 21:16 | 21:51 | 21:39 | 20:46 | 19:33 | 18:22 | 16:23 | 16:03
19 | 08:26 | 07:34 | 06:30 ] 06:17 ] 05:18 | 04:53 | 05:15 | 06:05 | 06:59 | 07:52 | 07:50 | 08:31
| 16:37 | 17:37 | 18:29 | 20:26 | 21:18 | 21:51 | 21:38 | 20:44 | 19:31 | 18:20 | 16:22 | 16:03
20| 08:24 | 07:32 | 06:28 | 06:14 | 05:16 | 04:53 | 05:17 | 06:07 | 07:00 | 07:54 | 07:52 | 08:32
| 16:39 | 17:39 | 18:31 | 20:27 | 21:19 | 21:52 | 21:37 | 20:41 | 19:29 | 18:18 | 16:20 | 16:03
21]08:23 | 07:30 | 06:25 ] 06:12 | 05:15 | 04:53 | 05:18 | 06:09 | 07:02 | 07:56 | 07:54 | 08:33
| 16:41 | 17:40 | 18:33 | 20:29 | 21:21 | 21:52 | 21:36 | 20:39 | 19:26 | 18:15 | 16:19 | 16:04
22| 08:22 | 07:28 | 06:23 | 06:10 | 05:14 | 04:53 | 05:19 | 06:10 | 07:04 | 07:57 | 07:55 | 08:33
| 16:43 | 17:42 | 18:35 | 20:31 | 21:22 | 21:52 | 21:34 | 20:37 | 19:24 | 18:13 | 16:18 | 16:04
23] 08:21 | 07:26 | 06:20 | 06:08 ] 05:12 | 04:53 | 05:21 ] 06:12 | 07:05 | 07:59 | 07:57 | 08:34
| 16:44 | 17:44 | 18:37 | 20:33 | 21:24 | 21:53 | 21:33 | 20:35 | 19:21 | 18:11 | 16:16 | 16:05
24 ] 08:20 | 07:23 | 06:18 | 06:05 ] 05:11 | 04:53 | 05:22 | 06:14 | 07:07 | 08:01 | 07:59 | 08:34
| 16:46 | 17:46 | 18:39 | 20:35 | 21:25 | 21:53 | 21:32 | 20:33 | 19:19 | 18:09 | 16:15 | 16:05
251 08:18 | 07:21 | 06:16 | 06:03 | 05:10 | 04:54 | 05:24 | 06:15 | 07:09 | 08:03 | 08:00 | 08:35
| 16:48 | 17:48 | 18:40 | 20:36 | 21:27 | 21:53 | 21:30 | 20:30 | 19:16 | 18:07 | 16:14 | 16:06
26| 08:17 | 07:19 | 07:13 | 06:01 | 05:08 | 04:54 | 05:25 | 06:17 | 07:11 | 08:05 | 08:02 | 08:35
| 16:50 | 17:50 | 19:42 | 20:38 | 21:28 | 21:53 | 21:29 | 20:28 | 19:14 | 18:05 | 16:13 | 16:06
271 08:16 | 07:17 | 07:11 | 05:59 | 05:07 | 04:55 | 05:27 | 06:19 | 07:12 | 08:07 | 08:04 | 08:35
| 16:52 | 17:52 | 19:44 | 20:40 | 21:30 | 21:53 | 21:27 | 20:26 | 19:12 | 18:02 | 16:12 | 16:07
28] 08:14 | 07:15 | 07:08 | 05:57 | 05:06 | 04:55 | 05:28 | 06:21 | 07:14 | 08:09 | 08:05 | 08:36
| 16:54 | 17:54 | 19:46 | 20:42 | 21:31 | 21:53 | 21:26 | 20:24 | 19:09 | 18:00 | 16:11 | 16:08
29 ] 08:13 | | 07:06 | 05:55 | 05:05 | 04:56 | 05:30 | 06:22 | 07:16 | 07:11 | 08:07 | 08:36
| 16:56 | | 19:48 | 20:44 | 21:32 | 21:53 | 21:24 | 20:21 | 19:07 | 16:58 | 16:10 | 16:09
30 ] 08:11 | | 07:04 | 05:53 | 05:04 | 04:56 | 05:32 | 06:24 | 07:18 | 07:12 | 08:09 | 08:36
| 16:58 | | 19:49 | 20:45 | 21:34 | 21:52 | 21:22 | 20:19 | 19:04 | 16:56 | 16:09 | 16:10
31]08:10 | | 07:01 | | 05:03 | | 05:33 | 06:26 | | 07:14 | | 08:36
| 16:59 | | 19:51 | | 21:35 | | 21:21 | 20:17 | | 16:54 | | 16:11
Sonnenscheinstunden | 252 | 273 | 365 | 417 | 490 | 506 | 510 | 459 | 383 | 331 | 262 | 237
astr.max.mdgl.Beschattung | | | | | | | | | | | |
Tabellen-Layout: Die Daten fur 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)
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( Lizenzierter Anwender: )
T&H Ingenieure GmbH
Bremerhavener Heerstrale 10
DE-28717 Bremen
+49 (0) 421 79 400 600
T&H Ingenieure GmbH / info@th-ingenieure.de
Berechnet:
§ 17.05.2023 09:15/3.6.366 )
- ~
SHADOW - Kalender
\Berechnung: Zusatzbelastung Schattenrezeptor: C - 10 3 )
(Annahmen fiir Schattenwurfberechnung )
Referenzjahr fir Kalender 2023
Die dargestellten Zeiten sind die astronomisch maximal mdégliche Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint taglich von Sonnenauf- bis -untergang
Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb
|Januar |Februar |Mérz | April | Mai 1Juni | Juli JAugust | SeptembefOktober |Novembel] Dezember
1]08:36 | 08:08 | 07:12 | 06:59 | 05:51 | 05:02 | 04:57 ] 05:35 | 06:28 | 07:19 | 07:16 | 08:10
| 16:12 | 17:01 | 17:56 | 19:53 | 20:47 | 21:36 | 21:52 | 21:19 | 20:14 | 19:02 | 16:52 | 16:08
2] 08:36 | 08:06 | 07:10 | 06:56 | 05:49 | 05:01 | 04:57 | 05:36 | 06:29 | 07:21 |1 07:18 | 08:12
| 16:13 | 17:03 | 17:58 | 19:55 | 20:49 | 21:38 | 21:52 | 21:17 | 20:12 | 18:59 | 16:50 | 16:07
3108:36 | 08:05 | 07:08 | 06:54 | 05:47 | 05:00 | 04:58 ] 05:38 | 06:31 | 07:23 | 07:20 | 08:13
| 16:14 | 17:05 | 18:00 | 19:57 | 20:51 | 21:39 | 21:51 | 21:15 | 20:10 | 18:57 | 16:48 | 16:07
4] 08:36 | 08:03 | 07:05 | 06:52 | 05:45 | 04:59 | 04:59 | 05:40 | 06:33 | 07:25 1 07:22 | 08:15
| 16:15 | 17:07 | 18:02 | 19:59 | 20:52 | 21:40 | 21:51 | 21:14 | 20:07 | 18:55 | 16:46 | 16:06
5108:35 | 08:01 | 07:03 | 06:49 | 05:43 | 04:58 | 05:00 | 05:41 | 06:34 | 07:26 | 07:24 | 08:16
| 16:16 | 17:09 | 18:03 | 20:00 | 20:54 | 21:41 | 21:50 | 21:12 | 20:05 | 18:52 | 16:45 | 16:05
608:35 | 08:00 | 07:01 | 06:47 | 05:41 | 04:57 | 05:01 | 05:43 | 06:36 | 07:28 |1 07:26 | 08:17
| 16:18 | 17:11 | 18:05 | 20:02 | 20:56 | 21:42 | 21:50 | 21:10 | 20:02 | 18:50 | 16:43 | 16:05
7108:35 | 07:58 | 06:59 | 06:44 | 05:39 | 04:57 | 05:01 | 05:45 | 06:38 | 07:30 |1 07:28 | 08:19
| 16:19 | 17:13 | 18:07 | 20:04 | 20:58 | 21:43 | 21:49 | 21:08 | 20:00 | 18:47 | 16:41 | 16:04
8 08:34 | 07:56 | 06:56 | 06:42 | 05:37 | 04:56 | 05:02 | 05:46 | 06:40 | 07:32 |1 07:29 | 08:20
| 16:20 | 17:15 | 18:09 | 20:06 | 20:59 | 21:44 | 21:49 | 21:06 | 19:58 | 18:45 | 16:39 | 16:04
9 08:34 | 07:54 | 06:54 | 06:40 | 05:35 | 04:55 | 05:03 | 05:48 | 06:41 | 07:34 1 07:31 | 08:21
| 16:22 | 17:17 | 18:11 | 20:08 | 21:01 | 21:45 | 21:48 | 21:04 | 19:55 | 18:43 | 16:37 | 16:04
10 | 08:33 | 07:52 | 06:51 | 06:37 ] 05:33 | 04:55 | 05:04 | 05:50 | 06:43 | 07:35 |1 07:33 | 08:23
| 16:23 | 17:19 | 18:13 | 20:09 | 21:03 | 21:46 | 21:47 | 21:02 | 19:53 | 18:40 | 16:36 | 16:03
11 ] 08:32 | 07:50 | 06:49 | 06:35 ] 05:31 | 04:54 | 05:05 ] 05:51 | 06:45 | 07:37 1 07:35 | 08:24
| 16:24 | 17:21 | 18:15 | 20:11 | 21:05 | 21:47 | 21:46 | 21:00 | 19:50 | 18:38 | 16:34 | 16:03
12 ] 08:32 | 07:48 | 06:47 ] 06:33 | 05:30 | 04:54 | 05:07 | 05:53 | 06:46 | 07:39 |1 07:37 | 08:25
| 16:26 | 17:23 | 18:17 | 20:13 | 21:06 | 21:47 | 21:46 | 20:58 | 19:48 | 18:36 | 16:32 | 16:03
13 ] 08:31 | 07:46 | 06:44 | 06:30 | 05:28 | 04:54 | 05:08 | 05:55 | 06:48 | 07:41 |1 07:39 | 08:26
| 16:28 | 17:25 | 18:18 | 20:15 | 21:08 | 21:48 | 21:45 | 20:56 | 19:46 | 18:33 | 16:31 | 16:03
14 ] 08:30 | 07:44 | 06:42 | 06:28 | 05:26 | 04:53 | 05:09 | 05:56 | 06:50 | 07:43 | 07:41 | 08:27
| 16:29 | 17:27 | 18:20 | 20:17 | 21:10 | 21:49 | 21:44 | 20:54 | 19:43 | 18:31 | 16:29 | 16:03
15 | 08:29 | 07:42 | 06:40 | 06:26 | 05:24 | 04:53 | 05:10 | 05:58 | 06:52 | 07:44 | 07:43 | 08:28
| 16:31 | 17:29 | 18:22 | 20:18 | 21:11 | 21:49 | 21:43 | 20:52 | 19:41 | 18:29 | 16:27 | 16:03
16 | 08:29 | 07:40 | 06:37 | 06:23 ] 05:23 | 04:53 ] 05:11 | 06:00 | 06:53 | 07:46 | 07:44 | 08:29
| 16:32 | 17:31 | 18:24 | 20:20 | 21:13 | 21:50 | 21:42 | 20:50 | 19:38 | 18:27 | 16:26 | 16:03
17 | 08:28 | 07:38 | 06:35 | 06:21 ] 05:21 | 04:53 ] 05:13 | 06:02 | 06:55 | 07:48 | 07:46 | 08:30
| 16:34 | 17:33 | 18:26 | 20:22 | 21:15 | 21:50 | 21:41 | 20:48 | 19:36 | 18:24 | 16:24 | 16:03
18 | 08:27 | 07:36 | 06:32 ] 06:19 | 05:20 | 04:53 | 05:14 | 06:03 | 06:57 | 07:50 | 07:48 | 08:31
| 16:36 | 17:35 | 18:28 | 20:24 | 21:16 | 21:51 | 21:39 | 20:46 | 19:33 | 18:22 | 16:23 | 16:03
19 | 08:26 | 07:34 | 06:30 ] 06:17 ] 05:18 | 04:53 | 05:15 | 06:05 | 06:59 | 07:52 | 07:50 | 08:31
| 16:37 | 17:37 | 18:29 | 20:26 | 21:18 | 21:51 | 21:38 | 20:44 | 19:31 | 18:20 | 16:22 | 16:03
20| 08:24 | 07:32 | 06:28 | 06:14 | 05:16 | 04:53 | 05:17 | 06:07 | 07:00 | 07:54 | 07:52 | 08:32
| 16:39 | 17:39 | 18:31 | 20:27 | 21:19 | 21:52 | 21:37 | 20:41 | 19:29 | 18:18 | 16:20 | 16:03
21]08:23 | 07:30 | 06:25 ] 06:12 | 05:15 | 04:53 | 05:18 | 06:09 | 07:02 | 07:56 | 07:54 | 08:33
| 16:41 | 17:40 | 18:33 | 20:29 | 21:21 | 21:52 | 21:36 | 20:39 | 19:26 | 18:15 | 16:19 | 16:04
22| 08:22 | 07:28 | 06:23 | 06:10 | 05:14 | 04:53 | 05:19 | 06:10 | 07:04 | 07:57 | 07:55 | 08:33
| 16:43 | 17:42 | 18:35 | 20:31 | 21:22 | 21:52 | 21:34 | 20:37 | 19:24 | 18:13 | 16:18 | 16:04
23] 08:21 | 07:26 | 06:20 | 06:08 ] 05:12 | 04:53 | 05:21 ] 06:12 | 07:05 | 07:59 | 07:57 | 08:34
| 16:44 | 17:44 | 18:37 | 20:33 | 21:24 | 21:53 | 21:33 | 20:35 | 19:21 | 18:11 | 16:16 | 16:05
24 ] 08:20 | 07:23 | 06:18 | 06:05 ] 05:11 | 04:53 | 05:22 | 06:14 | 07:07 | 08:01 | 07:59 | 08:34
| 16:46 | 17:46 | 18:39 | 20:35 | 21:25 | 21:53 | 21:32 | 20:33 | 19:19 | 18:09 | 16:15 | 16:05
251 08:18 | 07:21 | 06:16 | 06:03 | 05:10 | 04:54 | 05:24 | 06:15 | 07:09 | 08:03 | 08:00 | 08:35
| 16:48 | 17:48 | 18:40 | 20:36 | 21:27 | 21:53 | 21:30 | 20:30 | 19:16 | 18:07 | 16:14 | 16:06
26| 08:17 | 07:19 | 07:13 | 06:01 | 05:08 | 04:54 | 05:25 | 06:17 | 07:11 | 08:05 | 08:02 | 08:35
| 16:50 | 17:50 | 19:42 | 20:38 | 21:28 | 21:53 | 21:29 | 20:28 | 19:14 | 18:05 | 16:13 | 16:06
271 08:16 | 07:17 | 07:11 | 05:59 | 05:07 | 04:55 | 05:27 | 06:19 | 07:12 | 08:07 | 08:04 | 08:35
| 16:52 | 17:52 | 19:44 | 20:40 | 21:30 | 21:53 | 21:27 | 20:26 | 19:12 | 18:02 | 16:12 | 16:07
28] 08:14 | 07:15 | 07:08 | 05:57 | 05:06 | 04:55 | 05:28 | 06:21 | 07:14 | 08:09 | 08:05 | 08:36
| 16:54 | 17:54 | 19:46 | 20:42 | 21:31 | 21:53 | 21:26 | 20:24 | 19:09 | 18:00 | 16:11 | 16:08
29 ] 08:13 | | 07:06 | 05:55 | 05:05 | 04:56 | 05:30 | 06:22 | 07:16 | 07:11 | 08:07 | 08:36
| 16:56 | | 19:48 | 20:44 | 21:32 | 21:53 | 21:24 | 20:21 | 19:07 | 16:58 | 16:10 | 16:09
30 ] 08:11 | | 07:04 | 05:53 | 05:04 | 04:56 | 05:32 | 06:24 | 07:18 | 07:12 | 08:09 | 08:36
| 16:58 | | 19:49 | 20:45 | 21:34 | 21:52 | 21:22 | 20:19 | 19:04 | 16:56 | 16:09 | 16:10
31]08:10 | | 07:01 | | 05:03 | | 05:33 | 06:26 | | 07:14 | | 08:36
| 16:59 | | 19:51 | | 21:35 | | 21:21 | 20:17 | | 16:54 | | 16:11
Sonnenscheinstunden | 252 | 273 | 365 | 417 | 490 | 506 | 510 | 459 | 383 | 331 | 262 | 237
astr.max.mdgl.Beschattung | | | | | | | | | | | |
Tabellen-Layout: Die Daten fur 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)
G J
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( Lizenzierter Anwender: )
T&H Ingenieure GmbH
Bremerhavener Heerstrale 10
DE-28717 Bremen
+49 (0) 421 79 400 600
T&H Ingenieure GmbH / info@th-ingenieure.de
Berechnet:
§ 17.05.2023 09:15/3.6.366 )
- ~
SHADOW - Kalender
\Berechnung: Zusatzbelastung Schattenrezeptor: D - 10 4 )
(Annahmen fiir Schattenwurfberechnung )
Referenzjahr fir Kalender 2023
Die dargestellten Zeiten sind die astronomisch maximal mdégliche Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint taglich von Sonnenauf- bis -untergang
Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb
|Januar |Februar |Mérz | April | Mai 1Juni | Juli JAugust | SeptembefOktober |Novembel] Dezember
1]08:36 | 08:08 | 07:12 | 06:59 | 05:51 | 05:02 | 04:57 ] 05:35 | 06:28 | 07:19 | 07:16 | 08:10
| 16:12 | 17:01 | 17:56 | 19:53 | 20:47 | 21:36 | 21:52 | 21:19 | 20:14 | 19:02 | 16:52 | 16:08
2] 08:36 | 08:06 | 07:10 | 06:56 | 05:49 | 05:01 | 04:57 | 05:36 | 06:29 | 07:21 |1 07:18 | 08:12
| 16:13 | 17:03 | 17:58 | 19:55 | 20:49 | 21:38 | 21:52 | 21:17 | 20:12 | 18:59 | 16:50 | 16:07
3108:36 | 08:05 | 07:08 | 06:54 | 05:47 | 05:00 | 04:58 ] 05:38 | 06:31 | 07:23 | 07:20 | 08:13
| 16:14 | 17:05 | 18:00 | 19:57 | 20:51 | 21:39 | 21:51 | 21:15 | 20:10 | 18:57 | 16:48 | 16:07
4] 08:36 | 08:03 | 07:05 | 06:52 | 05:45 | 04:59 | 04:59 | 05:40 | 06:33 | 07:25 1 07:22 | 08:15
| 16:15 | 17:07 | 18:02 | 19:59 | 20:52 | 21:40 | 21:51 | 21:14 | 20:07 | 18:55 | 16:46 | 16:06
5108:35 | 08:01 | 07:03 | 06:49 | 05:43 | 04:58 | 05:00 | 05:41 | 06:34 | 07:26 | 07:24 | 08:16
| 16:16 | 17:09 | 18:03 | 20:00 | 20:54 | 21:41 | 21:50 | 21:12 | 20:05 | 18:52 | 16:45 | 16:05
608:35 | 08:00 | 07:01 | 06:47 | 05:41 | 04:57 | 05:01 | 05:43 | 06:36 | 07:28 |1 07:26 | 08:17
| 16:18 | 17:11 | 18:05 | 20:02 | 20:56 | 21:42 | 21:50 | 21:10 | 20:02 | 18:50 | 16:43 | 16:05
7108:35 | 07:58 | 06:59 | 06:44 | 05:39 | 04:57 | 05:01 | 05:45 | 06:38 | 07:30 |1 07:28 | 08:19
| 16:19 | 17:13 | 18:07 | 20:04 | 20:58 | 21:43 | 21:49 | 21:08 | 20:00 | 18:47 | 16:41 | 16:04
8 08:34 | 07:56 | 06:56 | 06:42 | 05:37 | 04:56 | 05:02 | 05:46 | 06:40 | 07:32 |1 07:29 | 08:20
| 16:20 | 17:15 | 18:09 | 20:06 | 20:59 | 21:44 | 21:49 | 21:06 | 19:58 | 18:45 | 16:39 | 16:04
9 08:34 | 07:54 | 06:54 | 06:40 | 05:35 | 04:55 | 05:03 | 05:48 | 06:41 | 07:34 1 07:31 | 08:21
| 16:22 | 17:17 | 18:11 | 20:08 | 21:01 | 21:45 | 21:48 | 21:04 | 19:55 | 18:43 | 16:37 | 16:04
10 | 08:33 | 07:52 | 06:51 | 06:37 ] 05:33 | 04:55 | 05:04 | 05:50 | 06:43 | 07:35 |1 07:33 | 08:23
| 16:23 | 17:19 | 18:13 | 20:09 | 21:03 | 21:46 | 21:47 | 21:02 | 19:53 | 18:40 | 16:36 | 16:03
11 ] 08:32 | 07:50 | 06:49 | 06:35 ] 05:31 | 04:54 | 05:05 ] 05:51 | 06:45 | 07:37 1 07:35 | 08:24
| 16:24 | 17:21 | 18:15 | 20:11 | 21:05 | 21:47 | 21:46 | 21:00 | 19:50 | 18:38 | 16:34 | 16:03
12 ] 08:32 | 07:48 | 06:47 ] 06:33 | 05:30 | 04:54 | 05:07 | 05:53 | 06:46 | 07:39 |1 07:37 | 08:25
| 16:26 | 17:23 | 18:17 | 20:13 | 21:06 | 21:47 | 21:46 | 20:58 | 19:48 | 18:36 | 16:32 | 16:03
13 ] 08:31 | 07:46 | 06:44 | 06:30 | 05:28 | 04:54 | 05:08 | 05:55 | 06:48 | 07:41 |1 07:39 | 08:26
| 16:28 | 17:25 | 18:18 | 20:15 | 21:08 | 21:48 | 21:45 | 20:56 | 19:46 | 18:33 | 16:31 | 16:03
14 ] 08:30 | 07:44 | 06:42 | 06:28 | 05:26 | 04:53 | 05:09 | 05:56 | 06:50 | 07:43 | 07:41 | 08:27
| 16:29 | 17:27 | 18:20 | 20:17 | 21:10 | 21:49 | 21:44 | 20:54 | 19:43 | 18:31 | 16:29 | 16:03
15 | 08:29 | 07:42 | 06:40 | 06:26 | 05:24 | 04:53 | 05:10 | 05:58 | 06:52 | 07:44 | 07:43 | 08:28
| 16:31 | 17:29 | 18:22 | 20:18 | 21:11 | 21:49 | 21:43 | 20:52 | 19:41 | 18:29 | 16:27 | 16:03
16 | 08:29 | 07:40 | 06:37 | 06:23 ] 05:23 | 04:53 ] 05:11 | 06:00 | 06:53 | 07:46 | 07:44 | 08:29
| 16:32 | 17:31 | 18:24 | 20:20 | 21:13 | 21:50 | 21:42 | 20:50 | 19:38 | 18:27 | 16:26 | 16:03
17 | 08:28 | 07:38 | 06:35 | 06:21 ] 05:21 | 04:53 ] 05:13 | 06:02 | 06:55 | 07:48 | 07:46 | 08:30
| 16:34 | 17:33 | 18:26 | 20:22 | 21:15 | 21:50 | 21:41 | 20:48 | 19:36 | 18:24 | 16:24 | 16:03
18 | 08:27 | 07:36 | 06:32 ] 06:19 | 05:20 | 04:53 | 05:14 | 06:03 | 06:57 | 07:50 | 07:48 | 08:31
| 16:36 | 17:35 | 18:28 | 20:24 | 21:16 | 21:51 | 21:39 | 20:46 | 19:33 | 18:22 | 16:23 | 16:03
19 | 08:26 | 07:34 | 06:30 ] 06:17 ] 05:18 | 04:53 | 05:15 | 06:05 | 06:59 | 07:52 | 07:50 | 08:31
| 16:37 | 17:37 | 18:29 | 20:26 | 21:18 | 21:51 | 21:38 | 20:44 | 19:31 | 18:20 | 16:22 | 16:03
20| 08:24 | 07:32 | 06:28 | 06:14 | 05:16 | 04:53 | 05:17 | 06:07 | 07:00 | 07:54 | 07:52 | 08:32
| 16:39 | 17:39 | 18:31 | 20:27 | 21:19 | 21:52 | 21:37 | 20:41 | 19:29 | 18:18 | 16:20 | 16:03
21]08:23 | 07:30 | 06:25 ] 06:12 | 05:15 | 04:53 | 05:18 | 06:09 | 07:02 | 07:56 | 07:54 | 08:33
| 16:41 | 17:40 | 18:33 | 20:29 | 21:21 | 21:52 | 21:36 | 20:39 | 19:26 | 18:15 | 16:19 | 16:04
22| 08:22 | 07:28 | 06:23 | 06:10 | 05:14 | 04:53 | 05:19 | 06:10 | 07:04 | 07:57 | 07:55 | 08:33
| 16:43 | 17:42 | 18:35 | 20:31 | 21:22 | 21:52 | 21:34 | 20:37 | 19:24 | 18:13 | 16:18 | 16:04
23] 08:21 | 07:26 | 06:20 | 06:08 ] 05:12 | 04:53 | 05:21 ] 06:12 | 07:05 | 07:59 | 07:57 | 08:34
| 16:44 | 17:44 | 18:37 | 20:33 | 21:24 | 21:53 | 21:33 | 20:35 | 19:21 | 18:11 | 16:16 | 16:05
24 ] 08:20 | 07:23 | 06:18 | 06:05 ] 05:11 | 04:53 | 05:22 | 06:14 | 07:07 | 08:01 | 07:59 | 08:34
| 16:46 | 17:46 | 18:39 | 20:35 | 21:25 | 21:53 | 21:32 | 20:33 | 19:19 | 18:09 | 16:15 | 16:05
251 08:18 | 07:21 | 06:16 | 06:03 | 05:10 | 04:54 | 05:24 | 06:15 | 07:09 | 08:03 | 08:00 | 08:35
| 16:48 | 17:48 | 18:40 | 20:36 | 21:27 | 21:53 | 21:30 | 20:30 | 19:16 | 18:07 | 16:14 | 16:06
26| 08:17 | 07:19 | 07:13 | 06:01 | 05:08 | 04:54 | 05:25 | 06:17 | 07:11 | 08:05 | 08:02 | 08:35
| 16:50 | 17:50 | 19:42 | 20:38 | 21:28 | 21:53 | 21:29 | 20:28 | 19:14 | 18:05 | 16:13 | 16:06
271 08:16 | 07:17 | 07:11 | 05:59 | 05:07 | 04:55 | 05:27 | 06:19 | 07:12 | 08:07 | 08:04 | 08:35
| 16:52 | 17:52 | 19:44 | 20:40 | 21:30 | 21:53 | 21:27 | 20:26 | 19:12 | 18:02 | 16:12 | 16:07
28] 08:14 | 07:15 | 07:08 | 05:57 | 05:06 | 04:55 | 05:28 | 06:21 | 07:14 | 08:09 | 08:05 | 08:36
| 16:54 | 17:54 | 19:46 | 20:42 | 21:31 | 21:53 | 21:26 | 20:24 | 19:09 | 18:00 | 16:11 | 16:08
29 ] 08:13 | | 07:06 | 05:55 | 05:05 | 04:56 | 05:30 | 06:22 | 07:16 | 07:11 | 08:07 | 08:36
| 16:56 | | 19:48 | 20:44 | 21:32 | 21:53 | 21:24 | 20:21 | 19:07 | 16:58 | 16:10 | 16:09
30 ] 08:11 | | 07:04 | 05:53 | 05:04 | 04:56 | 05:32 | 06:24 | 07:18 | 07:12 | 08:09 | 08:36
| 16:58 | | 19:49 | 20:45 | 21:34 | 21:52 | 21:22 | 20:19 | 19:04 | 16:56 | 16:09 | 16:10
31]08:10 | | 07:01 | | 05:03 | | 05:33 | 06:26 | | 07:14 | | 08:36
| 16:59 | | 19:51 | | 21:35 | | 21:21 | 20:17 | | 16:54 | | 16:11
Sonnenscheinstunden | 252 | 273 | 365 | 417 | 490 | 506 | 510 | 459 | 383 | 331 | 262 | 237
astr.max.mdgl.Beschattung | | | | | | | | | | | |
Tabellen-Layout: Die Daten fur 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)
G J
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( Lizenzierter Anwender: )
T&H Ingenieure GmbH
Bremerhavener Heerstrale 10
DE-28717 Bremen
+49 (0) 421 79 400 600
T&H Ingenieure GmbH / info@th-ingenieure.de
Berechnet:
17.05.2023 09:15/3.6.366
- _/
- ~
SHADOW - Kalender
Berechnung: Zusatzbelastung Schattenrezeptor: E- 105 )
(Annahmen fiir Schattenwurfberechnung )
Referenzjahr fir Kalender 2023
Die dargestellten Zeiten sind die astronomisch maximal mdégliche Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint taglich von Sonnenauf- bis -untergang
Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb
|Januar |Februar |Marz 1 April IMai 1Juni | Juli JAugust | SeptembefOktober |November | Dezember
1]08:36 14:49 (2) | 08:08 | 07:12 | 06:59 | 05:51 | 05:02 | 04:57 | 05:35 | 06:28 | 07:19 | 07:16 | 08:10 14:40 (1)
116:12 35 15:24 (1) | 17:01 | 17:56 | 19:53  |20:47 | 21:36  |21:52  |21:19 | 20:14  |19:02 | 16:52 | 16:08 32 15:12 (1)
21 08:36 14:51 (2) | 08:06 | 07:10 | 06:56 | 05:49 | 05:01 | 04:57 | 05:36 | 06:29 | 07:21 | 07:18 | 08:12 14:39 (1)
116:13 34 15:25(1) | 17:03 | 17:58  |19:55  |20:49  |21:37  |21:52  |21:17  |20:12 | 18:59 | 16:50 | 16:07 33 15:12 (1)
3108:36 14:54 (1) | 08:05 | 07:08 | 06:54 | 05:47 | 05:00 | 04:58 | 05:38 | 06:31 | 07:23 | 07:20 | 08:13 14:40 (1)
| 16:14 31  15:25 (1) | 17:05 | 18:00 | 19:57 | 20:51 | 21:39 | 21:51 | 21:15 | 20:09 | 18:57 | 16:48 | 16:07 33 15:13 (1)
4] 08:36 14:55 (1) | 08:03 | 07:05 | 06:51  |05:45 | 04:59  |04:59  |05:40 | 06:33 | 07:25 | 07:22 | 08:15 14:40 (1)
| 16:15 31 15:26 (1) | 17:07 | 18:02 | 19:58 | 20:52 | 21:40 | 21:51 | 21:14 | 20:07 | 18:55 | 16:46 | 16:06 32 15:12 (1)
5108:35 14:56 (1) | 08:01 | 07:03 | 06:49  |05:43  |04:58  |05:00 |05:41 | 06:34 | 07:26 | 07:24 | 08:16 14:41 (1)
| 16:16 31 15:27 (1) | 17:09 | 18:03 | 20:00 | 20:54 | 21:41 | 21:50 | 21:12 | 20:05 | 18:52 | 16:45 | 16:05 32 15:13 (1)
6] 08:35 14:56 (1) | 07:59 | 07:01 | 06:47 | 05:41 | 04:57 ] 05:01 | 05:43 | 06:36 | 07:28 |1 07:26 | 08:17 14:41 (1)
116:18 31 15:27 (1) | 17:11 | 18:05 | 20:02  |20:56 | 21:42  |21:50 | 21:10 | 20:02 | 18:50 | 16:43 | 16:05 32 15:13 (1)
7108:35 14:57 (1) | 07:58 | 06:58 | 06:44  |05:39 | 04:57 | 05:01 | 05:45 | 06:38 | 07:30 | 07:28 ] 08:19 14:42 (1)
116:199 31 15:28 (1) | 17:13 | 18:07 | 20:04  |20:58 | 21:43  |21:49  |21:08 | 20:00 | 18:47 | 16:41 | 16:04 32 15:14 (1)
8] 08:34 14:56 (1) | 07:56 | 06:56 | 06:42 | 05:37 | 04:56 | 05:02 | 05:46 | 06:40 | 07:32 | 07:29 | 08:20 14:42 (1)
| 16:20 32 15:28 (1) | 17:15 | 18:09 | 20:06 | 20:59 | 21:44 | 21:49 | 21:06 | 19:58 | 18:45 | 16:39 | 16:04 31 15:13 (1)
9] 08:34 14:56 (1) | 07:54 | 06:54 | 06:40 | 05:35 | 04:55  |05:03 | 05:48 | 06:41  |07:34 | 07:31 | 08:21 14:44 (1)
116:22 32 15:28(1) | 17:17 [ 18:11  |20:08  |21:01  |21:45  |21:48  |21:04 | 19:55  |18:43 | 16:37 | 16:04 30 15:14 (1)
10 | 08:33 14:56 (1) | 07:52 | 06:51 | 06:37  |05:33 | 04:55 | 05:04 |05:50 | 06:43 |07:35 | 07:33 | 08:23 14:44 (1)
| 16:23 33 15:29 (1) | 17:19 | 18:13 | 20:09 | 21:03 | 21:46 | 21:47 | 21:02 | 19:53 | 18:40 | 16:36 | 16:03 30 15:14 (1)
11 | 08:32 14:58 (1) | 07:50 | 06:49 | 06:35 | 05:31 | 04:54 | 05:05 | 05:51 | 06:45 | 07:37 |1 07:35 | 08:24 14:44 (1)
116:24 32 15:30 (1) [17:21 | 18:15  |20:11 | 21:05 | 21:47  |21:46  |21:00 |19:50 | 18:38 | 16:34 | 16:03 30  15:14 (1)
12| 08:32 14:58 (1) | 07:48 | 06:47 | 06:33 | 05:30 | 04:54 | 05:07 | 05:53 | 06:46 | 07:39 | 07:37 | 08:25 14:40 (2)
|16:26 32 15:30 (1) | 17:23 | 18:17  |20:13 | 21:06 | 21:47 | 21:45 |20:58 | 19:48 | 18:36 | 16:32 | 16:03 35  15:15 (1)
13| 08:31 14:58 (1) | 07:46 | 06:44 | 06:30 | 05:28 | 04:54 | 05:08 | 05:55 | 06:48 | 07:41 | 07:39 | 08:26 14:39 (2)
| 16:28 33 15:31 (1) | 17:25 | 18:18 | 20:15 | 21:08 | 21:48 | 21:45 | 20:56 | 19:46 | 18:33 | 16:31 | 16:03 36 15:15 (1)
14 | 08:30 14:59 (1) | 07:44 | 06:42 | 06:28 | 05:26  |04:53 | 05:09 | 05:56 | 06:50 | 07:43 | 07:41 14:45 (1) | 08:27 14:39 (2)
| 16:29 32 15:31 (1) | 17:27 | 18:20 | 20:17 | 21:10 | 21:49 | 21:44 | 20:54 | 19:43 | 18:31 | 16:29 12 14:57 (1) | 16:03 36 15:15 (1)
15 | 08:29 14:59 (1) | 07:42 | 06:40 | 06:26 | 05:24  |04:53 | 05:10 | 05:58 | 06:52 | 07:44 | 07:43 14:43 (1) | 08:28 14:39 (2)
| 16:31 32 15:31 (1) | 17:29 | 18:22 | 20:18 | 21:11 | 21:49 | 21:43 | 20:52 | 19:41 | 18:29 | 16:27 16  14:59 (1) | 16:03 36  15:15 (1)
16 | 08:29 14:59 (1) | 07:40 | 06:37 | 06:23 | 05:23 | 04:53 ] 05:11 | 06:00 | 06:53 | 07:46 | 07:44 14:41 (1) | 08:29 14:39 (2)
116:32 33 15:32 (1) | 17:31 | 18:24 | 20:20 | 21:13 | 21:50 | 21:42 | 20:50 | 19:38 | 18:27  |16:26 20 15:01 (1) | 16:03 37 15:16 (1)
17 | 08:28 15:00 (1) | 07:38 | 06:35 | 06:21  |05:21  |04:53  |05:13  |06:02 | 06:55 | 07:48 | 07:46 14:40 (1) | 08:30 14:39 (2)
|16:3¢ 32 15:32 (1) |17:33 | 18:26 | 20:22 | 21:15  |21:50 | 21:40 | 20:48 | 19:36  |18:24  |16:24 22 15:02 (1) | 16:03 37  15:16 (1)
18 | 08:27 15:00 (1) | 07:36 | 06:32 | 06:19 | 05:20 | 04:53 | 05:14 | 06:03 | 06:57 | 07:50 | 07:48 14:39 (1) | 08:31 14:39 (2)
| 16:36 31  15:31 (1) | 17:35 | 18:28 | 20:24 | 21:16 | 21:51 | 21:39 | 20:46 | 19:33 | 18:22 | 16:23 25  15:04 (1) | 16:03 38 15:17 (1)
19 | 08:26 15:01 (1) | 07:34 | 06:30 | 06:17 | 05:18 | 04:53 | 05:15 | 06:05 | 06:59 | 07:52 | 07:50 14:39 (1) | 08:31 14:40 (2)
| 16:37 31 15:32 (1) | 17:37 | 18:29 | 20:26 | 21:18 | 21:51 | 21:38 | 20:44 | 19:31 | 18:20 | 16:22 26 15:05 (1) | 16:03 37 15:17 (1)
20 | 08:24 15:02 (1) | 07:32 | 06:28 | 06:14 | 05:16  |04:53  |05:17 | 06:07  |07:00 |07:54 | 07:52 14:38 (1) | 08:32 14:39 (2)
| 16:39 30 15:32 (1) | 17:38 | 18:31 | 20:27 | 21:19 | 21:52 | 21:37 | 20:41 | 19:29 | 18:18 | 16:20 28  15:06 (1) | 16:03 38 15:17 (1)
21| 08:23 15:02 (1) | 07:30 | 06:25 | 06:12 | 05:15 | 04:53 ] 05:18 | 06:09 | 07:02 | 07:56 | 07:53 14:38 (1) | 08:33 14:40 (2)
116:41 29 15:31(1) | 17:40 | 18:33 | 20:29 | 21:21 | 21:52  |21:36 | 20:39 | 19:26 | 18:15  |16:19 28 15:06 (1) | 16:04 38 15:18 (1)
22 08:22 15:03 (1) | 07:28 | 06:23 | 06:10 | 05:14  |04:53  |05:19  |06:10  |07:04  |07:57 | 07:55 14:38 (1) | 08:33 14:41 (2)
|16:43 29 15:32 (1) | 17:42  |18:35 | 20:31  |21:22 | 21:52  |21:34  |20:37  |19:24  |18:13  |16:18 29 15:07 (1) | 16:04 38 15:19 (1)
23| 08:21 15:04 (1) | 07:26 | 06:20 | 06:08 | 05:12 | 04:53 ] 05:21 | 06:12 | 07:05 | 07:59 | 07:57 14:38 (1) | 08:34 14:41 (2)
| 16:44 28 15:32 (1) | 17:44 | 18:37 | 20:33 | 21:24 | 21:52 | 21:33 | 20:35 | 19:21 | 18:11 | 16:16 30 15:08 (1) | 16:05 38 15:19 (1)
24 ] 08:20 15:04 (1) | 07:23 | 06:18 | 06:05 | 05:11  |04:53  |05:22 | 06:14  |07:07 | 08:01 | 07:59 14:38 (1) | 08:34 14:41 (2)
| 16:46 27 15:31 (1) | 17:46 | 18:39 | 20:35 | 21:25 | 21:53 | 21:32 | 20:33 | 19:19 | 18:09 | 16:15 31 15:09 (1) | 16:05 38 15:19 (1)
25| 08:18 15:06 (1) | 07:21 | 06:16 | 06:03  |05:10  |04:54 | 05:24 | 06:15  |07:09  |08:03 | 08:00 14:38 (1) | 08:35 14:42 (2)
| 16:48 25 15:31 (1) | 17:48 | 18:40 | 20:36 | 21:27 | 21:53 | 21:30 | 20:30 | 19:16 | 18:07 | 16:14 31 15:09 (1) | 16:06 38 15:20 (1)
26 | 08:17 15:07 (1) | 07:19 ] 07:13 | 06:01 | 05:08 | 04:54 | 05:25 | 06:17 | 07:11 | 08:05 | 08:02 14:38 (1) | 08:35 14:43 (2)
116:50 23 15:30 (1) | 17:50 | 19:42 | 20:38 | 21:28 | 21:53 | 21:29  |20:28 | 19:14 | 18:05  |16:13 32 15:10 (1) | 16:06 37 15:20 (1)
27| 08:16 15:08 (1) | 07:17 | 07:11 | 05:59  |05:07 | 04:55  |05:27  |06:19  |07:12  |08:07 | 08:04 14:38 (1) | 08:35 14:43 (2)
|16:52 21 15:29 (1) | 17:52 | 19:44 | 20:40  |21:30 | 21:53  |21:27  |20:26  |19:11  |18:02  |16:12 33 15:11 (1) | 16:07 38 15:21 (1)
28 | 08:14 15:10 (1) | 07:15 | 07:08 | 05:57 | 05:06 | 04:55 | 05:28 | 06:21 | 07:14 | 08:09 | 08:05 14:38 (1) | 08:36 14:44 (2)
| 16:54 18 15:28 (1) | 17:54 | 19:46 | 20:42 | 21:31 | 21:53 | 21:25 | 20:23 | 19:09 | 18:00 | 16:11 32 15:10 (1) | 16:08 37 15:21 (1)
29 ] 08:13 15:12 (1) | ]07:06 | 05:55 | 05:05 | 04:56 | 05:30 | 06:22 | 07:16 | 07:10 | 08:07 14:38 (1) | 08:36 14:45 (2)
| 16:56 14 15:26 (1) | | 19:48 | 20:44 | 21:32 | 21:52 | 21:24 | 20:21 | 19:07 | 16:58 | 16:10 33 15:11 (1) | 16:09 37 15:22 (1)
30 | 08:11 15:15 (1) | |07:03 | 05:53 | 05:04 | 04:56  |05:32 | 06:24  |07:18  |07:12 | 08:09 14:39 (1) | 08:36 14:46 (2)
| 16:58 8 15:23(1) | | 19:49 | 20:45 | 21:34 | 21:52 | 21:22 | 20:19 | 19:04 | 16:56 | 16:09 32 15:11 (1) | 16:10 36 15:22 (1)
31 08:10 | | 07:01 | | 05:03 | | 05:33 | 06:26 | | 07:14 | | 08:36 14:47 (2)
| 16:59 | ]19:51 | 121:35 | |21:21 |20:17 | |16:54 | | 16:11 36 15:23 (1)
Sonnenscheinstunden | 252 | 273 | 365 | 417 | 490 | 506 | 510 | 459 | 383 | 331 | 262 | 237
astr.max.mogl.Beschattung | 861 | | | | | | | | | | 460 | 1088
Tabellen-Layout: Die Daten fur 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)
- J
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Lizenzierter Anwender:

T&H Ingenieure GmbH
Bremerhavener Heerstralle 10
DE-28717 Bremen

+49 (0) 421 79 400 600

T&H Ingenieure GmbH / info@th-ingenieure.de

Berechnet:

17.05.2023 09:15/3.6.366

(SHADOW - Kalender

\Berechnung: Zusatzbelastung Schattenrezeptor: F - 10 6

J\.

(Annahmen fiir Schattenwurfberechnung

Referenzjahr fir Kalender

2023

Die dargestellten Zeiten sind die astronomisch maximal mdégliche Beschattungsdauer, berechnet unter folgenden Annahmen:

Die Sonne scheint taglich von Sonnenauf- bis -untergang

Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb

| Januar

1] 08:36
| 16:12
2]08:36
| 16:13
3108:36
| 16:14
4] 08:35
| 16:15
5] 08:35
| 16:16
6]08:35
| 16:18
7108:34
| 16:19
8]08:34
| 16:20
9]08:34
| 16:22
10 | 08:33
| 16:23
11 | 08:32
| 16:24
12| 08:32
| 16:26
13| 08:31
| 16:28
14 | 08:30
| 16:29
15 | 08:29
| 16:31
16 | 08:28
| 16:32
17 | 08:28
| 16:34
18 | 08:27
| 16:36
19 | 08:26
| 16:37
20| 08:24
| 16:39
21]08:23
| 16:41
22 ]08:22
| 16:43
23]08:21
| 16:44
241 08:20
| 16:46
251 08:18
| 16:48
26 | 08:17
| 16:50
271 08:16
| 16:52
28] 08:14
| 16:54
29 ] 08:13
| 16:56
30 | 08:11
| 16:57
31]08:10
| 16:59
Sonnenscheinstunden | 252
astr.max.mdgl.Beschattung |
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39

39

39
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933

| Februar

14:43 (6) | 08:08
15:24 (5) | 17:01
14:44 (6) | 08:06
15:24 (5) | 17:03
14:44 (6) | 08:05
15:24 (5) | 17:05
14:45 (6) | 08:03
15:25 (5) | 17:07
14:46 (6) | 08:01
15:25 (5) | 17:09
14:46 (6) | 07:59
15:25 (5) | 17:11
14:48 (6) | 07:58
15:26 (5) | 17:13
14:49 (6) | 07:56
15:25 (5) | 17:15
14:50 (6) | 07:54
15:25 (5) | 17:17
14:51 (6) | 07:52
15:24 (5) | 17:19
14:53 (6) | 07:50
15:25 (5) | 17:21
14:56 (6) | 07:48
15:53 (3) | 17:23
15:17 (5) | 07:46
15:55 (3) | 17:25
15:45 (3) | 07:44
15:57 (3) | 17:27
15:44 (3) | 07:42
15:59 (3) | 17:29
15:44 (3) | 07:40
16:01 (3) | 17:31
15:42 (3) | 07:38
16:01 (3) | 17:33
15:42 (3) | 07:36
16:03 (3) | 17:35
15:42 (3) | 07:34
16:06 (2) | 17:37
15:42 (3) | 07:32
16:08 (2) | 17:38
15:41 (3) | 07:30
16:09 (2) | 17:40
15:41 (3) | 07:28
16:12 (2) | 17:42
15:41 (3) | 07:26
16:14 (2) | 17:44
15:41 (3) | 07:23
16:16 (2) | 17:46
15:42 (3) | 07:21
16:18 (2) | 17:48
15:41 (3) | 07:19
16:20 (2) | 17:50
15:41 (3) | 07:17
16:20 (2) | 17:52
15:42 (3) | 07:14
16:21 (2) | 17:54
15:42 (3) |
16:21 (2) |
15:42 (3) |
16:21 (2) |
15:43 (3) |
16:21 (2) |

| 273

|

37

36

35

32

30

20

12

16

19

22

23

25

26

27

28

27

27

27

26

24

22

20

17

587

| Mérz 1April | Mai 1Juni
15:44 (3) | 07:12 16:43 (1) | 06:59 | 05:51 | 05:02
16:21 (2) | 17:56 11 16:54 (1) | 19:53 | 20:47 | 21:36
15:44 (3) | 07:10 | 06:56 | 05:49 | 05:01
16:20 (2) | 17:58 | 19:55 | 20:49 | 21:37
15:45 (3) | 07:08 | 06:54 | 05:47 | 05:00
16:20 (2) | 18:00 | 19:57 | 20:51 | 21:39
15:46 (3) | 07:05 | 06:51 | 05:45 | 04:59
16:18 (2) | 18:02 | 19:58 | 20:52 | 21:40
15:48 (3) | 07:03 | 06:49 | 05:43 | 04:58
16:18 (2) | 18:03 | 20:00 | 20:54 | 21:41
15:50 (3) | 07:01 | 06:47 | 05:41 | 04:57
16:15 (2) | 18:05 | 20:02 | 20:56 | 21:42
15:53 (3) | 06:58 | 06:44 | 05:39 | 04:57
16:02 (3) | 18:07 | 20:04 | 20:58 | 21:43
| 06:56 | 06:42 | 05:37 | 04:56
| 18:09 | 20:06 | 20:59 | 21:44
| 06:54 | 06:40 | 05:35 | 04:55
| 18:11 | 20:07 | 21:01 | 21:45
| 06:51 | 06:37 | 05:33 | 04:55
| 18:13 | 20:09 | 21:03 | 21:46
| 06:49 | 06:35 | 05:31 | 04:54
| 18:15 | 20:11 | 21:05 | 21:46
16:44 (1) | 06:47 | 06:33 | 05:29 | 04:54
16:56 (1) | 18:16 | 20:13 | 21:06 | 21:47
16:41 (1) | 06:44 | 06:30 | 05:28 | 04:54
16:57 (1) | 18:18 | 20:15 | 21:08 | 21:48
16:40 (1) | 06:42 | 06:28 | 05:26 | 04:53
16:59 (1) | 18:20 | 20:16 | 21:10 | 21:49
16:38 (1) | 06:40 | 06:26 | 05:24 | 04:53
17:00 (1) | 18:22 | 20:18 | 21:11 | 21:49
16:38 (1) | 06:37 | 06:23 | 05:23 | 04:53
17:01 (1) | 18:24 | 20:20 | 21:13 | 21:50
16:37 (1) | 06:35 | 06:21 | 05:21 | 04:53
17:02 (1) | 18:26 | 20:22 | 21:15 | 21:50
16:37 (1) | 06:32 | 06:19 | 05:19 | 04:53
17:03 (1) | 18:28 | 20:24 | 21:16 | 21:51
16:36 (1) | 06:30 | 06:16 | 05:18 | 04:53
17:03 (1) | 18:29 | 20:26 | 21:18 | 21:51
16:35 (1) | 06:28 | 06:14 | 05:16 | 04:53
17:03 (1) | 18:31 | 20:27 | 21:19 | 21:52
16:36 (1) | 06:25 | 06:12 | 05:15 | 04:53
17:03 (1) | 18:33 | 20:29 | 21:21 | 21:52
16:36 (1) | 06:23 | 06:10 | 05:14 | 04:53
17:03 (1) | 18:35 | 20:31 | 21:22 | 21:52
16:36 (1) | 06:20 | 06:08 | 05:12 | 04:53
17:03 (1) | 18:37 | 20:33 | 21:24 | 21:52
16:36 (1) | 06:18 | 06:05 | 05:11 | 04:53
17:02 (1) | 18:39 | 20:35 | 21:25 | 21:53
16:37 (1) | 06:16 | 06:03 | 05:09 | 04:54
17:01 (1) | 18:40 | 20:36 | 21:27 | 21:53
16:38 (1) | 07:13 | 06:01 | 05:08 | 04:54
17:00 (1) | 19:42 | 20:38 | 21:28 | 21:53
16:38 (1) | 07:11 | 05:59 | 05:07 | 04:55
16:58 (1) | 19:44 | 20:40 | 21:30 | 21:53
16:40 (1) | 07:08 | 05:57 | 05:06 | 04:55
16:57 (1) | 19:46 | 20:42 | 21:31 | 21:53
| 07:06 | 05:55 | 05:05 | 04:55
| 19:48 | 20:44 | 21:32 | 21:52
| 07:03 | 05:53 | 05:04 | 04:56
| 19:49 | 20:45 | 21:34 | 21:52
| 07:01 | | 05:03 |
| 19:51 | | 21:35 |
| 365 | 417 | 490 | 506
I I

I 1 |

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

Tag im Monat Sonnenaufgang

Sonnenuntergang (SS:MM)

-

(SS:MM)

Minuten mit Schatten

Zeitpunkt (SS:MM) Schattenanfang
Zeitpunkt (SS:MM) Schattenende

(WEA mit erstem Schatten)
(WEA mit letztem Schatten)

J\.
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NS

Lizenzierter Anwender:

T&H Ingenieure GmbH

Bremerhavener Heerstralle 10
DE-28717 Bremen
+49 (0) 421 79 400 600

T&H Ingenieure GmbH / info@th-ingenieure.de

Berechnet:

17.05.2023 09:15/3.6.366

(SHADOW - Kalender

\Berechnung: Zusatzbelastung Schattenrezeptor: F - 10 6

J\.

(Annahmen fiir Schattenwurfberechnung

Referenzjahr fir Kalender

2023

Die dargestellten Zeiten sind die astronomisch maximal mdégliche Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint taglich von Sonnenauf- bis -untergang
Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb

1uli

1] 04:57

| 21:52

2| 04:57

| 21:52

3]04:58

| 21:51

4| 04:59

| 21:51

5] 05:00

| 21:50

6 ] 05:01

| 21:50

7] 05:01

| 21:49

8] 05:02

| 21:49

9 | 05:03

| 21:48

10 | 05:04

| 21:47

11 | 05:05

| 21:46

12 | 05:07

| 21:45

13| 05:08

| 21:45

14 | 05:09

| 21:44

15 | 05:10

| 21:43

16 | 05:11

| 21:42

17 | 05:13

| 21:40

18 | 05:14

| 21:39

19 | 05:15

| 21:38

20 | 05:17

| 21:37

21 ] 05:18

| 21:36

22 ] 05:19

| 21:34

23] 05:21

| 21:33

24 ] 05:22

| 21:31

25| 05:24

| 21:30

26 | 05:25

| 21:29

27 | 05:27

| 21:27

28| 05:28

| 21:25

29 | 05:30

| 21:24

30 | 05:32

| 21:22

31]05:33

| 21:21

Sonnenscheinstunden | 510
astr.max.mdgl.Beschattung |

] August

| 05:35
| 21:19
| 05:36
| 21:17
| 05:38
| 21:15
| 05:40
| 21:14
| 05:41
| 21:12
| 05:43
| 21:10
| 05:45
| 21:08
| 05:46
| 21:06
| 05:48
| 21:04
| 05:50
| 21:02
| 05:51
| 21:00
| 05:53
| 20:58
| 05:55
| 20:56
| 05:56
| 20:54
| 05:58
| 20:52
| 06:00
| 20:50
| 06:02
| 20:48
| 06:03
| 20:46
| 06:05
| 20:44
| 06:07
| 20:41
| 06:09
| 20:39
| 06:10
| 20:37
| 06:12
| 20:35
| 06:14
| 20:33
| 06:15
| 20:30
| 06:17
| 20:28
| 06:19
| 20:26
| 06:21
| 20:23
| 06:22
| 20:21
| 06:24
| 20:19
| 06:26
| 20:17
| 459
|

| SeptembefOktober
| 06:27 | 07:19
| 20:14 | 19:02
| 06:29 | 07:21
| 20:12 | 18:59
| 06:31 | 07:23
| 20:09 | 18:57
| 06:33 | 07:25
| 20:07 | 18:55
| 06:34 | 07:26
| 20:05 | 18:52
| 06:36 | 07:28
| 20:02 | 18:50
| 06:38 | 07:30
| 20:00 | 18:47
| 06:40 | 07:32
| 19:58 | 18:45
| 06:41 | 07:34
| 19:55 | 18:43
| 06:43 | 07:35
| 19:53 | 18:40
| 06:45 | 07:37
| 19:50 | 18:38
| 06:46 | 07:39
| 19:48 | 18:36
| 06:48 | 07:41
| 19:46 | 18:33
| 06:50 | 07:43
| 19:43 | 18:31
| 06:52 | 07:44
| 19:41 | 18:29
| 06:53 | 07:46
| 19:38 | 18:26
| 06:55 | 07:48
| 19:36 | 18:24
| 06:57 | 07:50
| 19:33 | 18:22
| 06:59 | 07:52
| 19:31 | 18:20
| 07:00 | 07:54
| 19:28 | 18:18
| 07:02 | 07:55
| 19:26 | 18:15
| 07:04 | 07:57
| 19:24 | 18:13
| 07:05 | 07:59
| 19:21 | 18:11
| 07:07 | 08:01
| 19:19 | 18:09
| 07:09 | 08:03
| 19:16 | 18:07
| 07:11 | 08:05
| 19:14 | 18:05
| 07:12 | 08:07
| 19:11 | 18:02
| 07:14 | 08:09
| 19:09 | 18:00
| 07:16 | 07:10
| 19:07 | 16:58
| 07:18 | 07:12
| 19:04 | 16:56
| | 07:14
| | 16:54
| 383 | 331
I |

10

16

19

22

24

26

26

27

27

27

27

27

26

24

22

20

17

13

400

|November
| 07:16
| 16:52 7
| 07:18
| 16:50
| 07:20
| 16:48
| 07:22
| 16:46
| 07:24
| 16:45 5
| 07:26
| 16:43 12
| 07:27
| 16:41 26
| 07:29
| 16:39 32
| 07:31
| 16:37 34
| 07:33
| 16:36 36
| 07:35
| 16:34 37
| 07:37
| 16:32 38
|1 07:39
| 16:31 39
17:16 (1) | 07:41
17:26 (1) | 16:29 39
17:13 (1) | 07:43
17:29 (1) | 16:27 39
17:11 (1) | 07:44
17:30 (1) | 16:26 39
17:09 (1) | 07:46
17:31 (1) | 16:24 39
17:08 (1) | 07:48
17:32 (1) | 16:23 38
17:07 (1) | 07:50
17:33 (1) | 16:22 36
17:07 (1) | 07:52
17:33 (1) | 16:20 34
17:06 (1) | 07:53
17:33 (1) | 16:19 32
17:06 (1) | 07:55
17:33 (1) | 16:18 29
17:06 (1) | 07:57
17:33 (1) | 16:16 28
17:06 (1) | 07:59
17:33 (1) | 16:15 26
17:06 (1) | 08:00
17:33 (1) | 16:14 24
17:06 (1) | 08:02
17:32 (1) | 16:13 20
17:07 (1) | 08:04
17:31 (1) | 16:12 18
17:08 (1) | 08:05
17:30 (1) | 16:11 16
16:09 (1) | 08:07
16:29 (1) | 16:10 14
16:10 (1) | 08:09
16:27 (1) | 16:09 11
16:12 (1) |
16:25 (1) |
| 262
| 748

| Dezember

16:15 (1) | 08:10
16:22 (1) | 16:08
] 08:12
| 16:07
] 08:13
| 16:07
| 08:15
| 16:06
15:25 (3) | 08:16
15:30 (3) | 16:05
15:21 (3) | 08:17
15:33 (3) | 16:05
15:19 (3) | 08:19
15:47 (2) | 16:04
15:17 (3) | 08:20
15:49 (2) | 16:04
15:16 (3) | 08:21
15:50 (2) | 16:04
15:15 (3) | 08:22
15:51 (2) | 16:03
15:15 (3) | 08:24
15:52 (2) | 16:03
15:14 (3) | 08:25
15:52 (2) | 16:03
15:14 (3) | 08:26
15:53 (2) | 16:03
15:14 (3) | 08:27
15:53 (2) | 16:03
15:14 (3) | 08:28
15:53 (2) | 16:03
15:14 (3) | 08:29
15:53 (2) | 16:03
15:14 (3) | 08:30
15:53 (2) | 16:03
15:14 (3) | 08:31
15:52 (2) | 16:03
15:15 (3) | 08:31
15:51 (2) | 16:03
15:15 (3) | 08:32
15:49 (2) | 16:03
15:16 (3) | 08:33
15:48 (2) | 16:04
15:17 (3) | 08:33
15:46 (2) | 16:04
15:17 (3) | 08:34
15:45 (2) | 16:05
15:18 (3) | 08:34
15:44 (2) | 16:05
15:19 (3) | 08:35
15:43 (2) | 16:06
15:21 (3) | 08:35
15:41 (3) | 16:06
15:22 (3) | 08:35
15:40 (3) | 16:07
15:22 (3) | 08:36
15:38 (3) | 16:08
15:24 (3) | 08:36
15:38 (3) | 16:09
15:26 (3) | 08:36
15:37 (3) | 16:10
| 08:36
| 16:11
| 237
|

13

18

22

26

30

33

34

37

37

39

40

41

42

41

42

42

42

43

43

42

42

43

43

42

42

43

43

42

42

42

41

1172

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

Tag im Monat Sonnenaufgang

(SS:MM)

Sonnenuntergang (SS:MM)

-

Minuten mit Schatten

Zeitpunkt (SS:MM) Schattenanfang
Zeitpunkt (SS:MM) Schattenende

14:58 (5)
15:36 (3)
14:36 (6)
15:06 (5)
14:35 (6)
15:07 (5)
14:34 (6)
15:08 (5)
14:34 (6)
15:10 (5)
14:33 (6)
15:10 (5)
14:33 (6)
15:11 (5)
14:33 (6)
15:12 (5)
14:34 (6)
15:13 (5)
14:33 (6)
15:13 (5)
14:33 (6)
15:14 (5)
14:33 (6)
15:14 (5)
14:33 (6)
15:15 (5)
14:34 (6)
15:15 (5)
14:34 (6)
15:16 (5)
14:34 (6)
15:16 (5)
14:35 (6)
15:17 (5)
14:35 (6)
15:18 (5)
14:36 (6)
15:19 (5)
14:36 (6)
15:18 (5)
14:37 (6)
15:19 (5)
14:37 (6)
15:20 (5)
14:37 (6)
15:20 (5)
14:38 (6)
15:20 (5)
14:39 (6)
15:21 (5)
14:39 (6)
15:22 (5)
14:39 (6)
15:22 (5)
14:40 (6)
15:22 (5)
14:40 (6)
15:22 (5)
14:41 (6)
15:23 (5)
14:42 (6)
15:23 (5)

(WEA mit erstem Schatten)
(WEA mit letztem Schatten)

J\.
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Lizenzierter Anwender:

T&H Ingenieure GmbH

Bremerhavener Heerstrale 10

DE-28717 Bremen

+49 (0) 421 79 400 600

T&H Ingenieure GmbH / info@th-ingenieure.de

Berechnet:

§ 17.05.2023 09:15/3.6.366

(SHADOW - Kalender
\Berechnung: Zusatzbelastung Schattenrezeptor: G-10 7

J\.

(Annahmen fiir Schattenwurfberechnung

Referenzjahr fir Kalender 2023

Die dargestellten Zeiten sind die astronomisch maximal mdégliche Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint taglich von Sonnenauf- bis -untergang
Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb

J\.

| Januar | Februar | Mérz 1April | Mai | Juni
1] 08:36 14:10 (9) | 08:08 15:46 (6) | 07:12 16:57 (2) | 06:59 18:47 (1) | 05:51 | 05:02
| 16:12 78 15:30 (7) | 17:01 46 16:32(4) | 17:56 27 17:24(3) | 19:53 31  19:18 (1) | 20:47 | 21:36
2] 08:36 14:11 (9) | 08:06 15:45 (6) | 07:10 16:56 (2) | 06:56 18:47 (1) | 05:49 | 05:01
| 16:13 77 15:31(7) | 17:03 49 16:34 (4) | 17:58 29 17:25(3) | 19:55 31  19:18 (1) | 20:49 | 21:37
3] 08:36 14:11 (9) | 08:05 15:45 (6) | 07:08 16:56 (3) | 06:54 18:46 (1) | 05:47 | 05:00
| 16:14 76 15:30 (7) | 17:05 51  16:36 (4) | 18:00 30 17:26 (3) | 19:57 32  19:18 (1) | 20:51 | 21:39
4] 08:35 14:12 (9) | 08:03 15:45 (6) | 07:05 16:55 (3) | 06:51 18:46 (1) | 05:45 | 04:59
| 16:15 76 15:31(7) | 17:07 51 16:36 (4) | 18:02 32 17:27(3) | 19:58 32  19:18 (1) | 20:52 | 21:40
5] 08:35 14:13 (9) | 08:01 15:46 (6) | 07:03 16:54 (3) | 06:49 18:47 (1) | 05:43 | 04:58
| 16:16 76 15:32(7) | 17:09 50 16:36 (4) | 18:03 33 17:27(3) | 20:00 30 19:17 (1) | 20:54 | 21:41
6] 08:35 14:13 (9) | 07:59 15:45 (6) | 07:01 16:54 (3) | 06:47 18:46 (1) | 05:41 | 04:57
| 16:18 75 15:32(7) | 17:11 51  16:36(4) | 18:05 33 17:27(3) | 20:02 30 19:16 (1) | 20:56 | 21:42
7108:34 14:13 (9) | 07:58 15:45 (6) | 06:58 16:54 (3) | 06:44 18:47 (1) | 05:39 | 04:57
| 16:19 75 15:32(7) | 17:13 51  16:36 (4) | 18:07 34 17:28(3) | 20:04 28  19:15 (1) | 20:58 | 21:43
8]08:34 14:15 (9) | 07:56 15:46 (6) | 06:56 16:53 (3) | 06:42 18:47 (1) | 05:37 | 04:56
| 16:20 73  15:32(7) | 17:15 49 16:35(4) | 18:09 34 17:27(3) | 20:06 27  19:14 (1) | 20:59 | 21:44
9] 08:34 14:15 (9) | 07:54 15:46 (6) | 06:54 16:53 (3) | 06:40 18:48 (1) | 05:35 | 04:55
| 16:22 73 15:32(7) | 17:17 48 16:34(4) | 18:11 34 17:27(3) | 20:07 25 19:13 (1) | 21:01 | 21:45
10 | 08:33 14:16 (9) | 07:52 15:46 (6) | 06:51 16:52 (3) | 06:37 18:49 (1) | 05:33 | 04:55
| 16:23 71 15:32(7) | 17:19 47 16:33(4) | 18:13 34 17:26(3) | 20:09 22  19:11 (1) | 21:03 | 21:46
11| 08:32 14:17 (9) | 07:50 15:47 (6) | 06:49 16:53 (3) | 06:35 18:51 (1) | 05:31 | 04:54
| 16:25 71 15:33(7) | 17:21 42 16:30(4) | 18:15 33 17:26(3) | 20:11 19  19:10 (1) | 21:05 | 21:46
12 | 08:32 14:18 (9) | 07:48 15:47 (6) | 06:47 16:53 (3) | 06:33 18:52 (1) | 05:30 | 04:54
| 16:26 69 15:33(7) | 17:23 34 16:21(5) | 18:17 33 17:26(3) | 20:13 15  19:07 (1) | 21:06 | 21:47
13| 08:31 14:19 (9) | 07:46 15:47 (6) | 06:44 16:53 (3) | 06:30 18:57 (1) | 05:28 | 04:54
| 16:28 66 15:33(7) | 17:25 31 16:18(6) | 18:18 31  17:24 (3) | 20:15 5 19:02 (1) | 21:08 | 21:48
14 | 08:30 14:19 (9) | 07:44 15:48 (6) | 06:42 16:54 (3) | 06:28 1 05:26 | 04:53
| 16:29 64 15:32(7) | 17:27 29 16:17 (6) | 18:20 30  17:24 (3) | 20:16 | 21:10 | 21:49
15 | 08:29 14:21 (9) | 07:42 15:49 (6) | 06:40 16:55 (3) | 06:26 1 05:24 | 04:53
| 16:31 61 15:32(7) | 17:29 28 16:17 (6) | 18:22 27 17:22 (3) | 20:18 |21:11 | 21:49
16 | 08:28 14:22 (9) | 07:40 15:51 (6) | 06:37 16:56 (3) | 06:23 1 05:23 | 04:53
| 16:32 57 15:31(7) | 17:31 25 16:16 (6) | 18:24 25 17:21 (3) | 20:20 | 21:13 | 21:50
17 | 08:28 14:22 (9) | 07:38 15:52 (6) | 06:35 16:57 (3) | 06:21 105:21 | 04:53
| 16:34 49 15:29(7) |17:33 22 16:14(6) | 18:26 21  17:18 (3) | 20:22 |21:15 | 21:50
18 | 08:27 14:24 (9) | 07:36 15:55 (6) | 06:32 17:00 (3) | 06:19 1 05:20 | 04:53
| 16:36 37 15:16 (8) | 17:35 17 16:12(6) | 18:28 16 17:16 (3) | 20:24 |21:16 | 21:51
19 | 08:25 14:25 (9) | 07:34 15:58 (6) | 06:30 17:03 (3) | 06:16 1 05:18 | 04:53
| 16:37 31 15:15(8) | 17:37 11  16:09 (6) | 18:29 8 17:11(3) | 20:26 | 21:18 | 21:51
20 | 08:24 14:28 (9) | 07:32 17:06 (2) | 06:28 | 06:14 1 05:16 | 04:53
| 16:39 23  15:13(8) | 17:38 6 17:12(2) | 18:31 | 20:27 |21:19 | 21:52
21 | 08:23 14:29 (9) | 07:30 17:03 (2) | 06:25 | 06:12 ] 05:15 | 04:53
| 16:41 14  14:43(9) | 17:40 12 17:15(2) | 18:33 | 20:29 |21:21 | 21:52
22 | 08:22 14:33 (9) | 07:28 17:01 (2) | 06:23 | 06:10 1 05:14 | 04:53
| 16:43 8 14:41(9) | 17:42 16 17:17 (2) | 18:35 | 20:31 |21:22 | 21:52
23 | 08:21 15:56 (6) | 07:26 17:00 (2) | 06:20 | 06:08 ] 05:12 | 04:53
| 16:44 15  16:14 (5) | 17:44 19  17:19 (2) | 18:37 | 20:33 |21:24 | 21:52
24 | 08:20 15:53 (6) | 07:23 16:58 (2) | 06:18 18:02 (1) | 06:05 ] 05:11 | 04:53
| 16:46 23 16:16 (5) | 17:46 22  17:20 (2) | 18:39 6 18:08 (1) | 20:35 |21:25 | 21:53
25 | 08:18 15:52 (6) | 07:21 16:58 (2) | 06:16 17:58 (1) | 06:03 1 05:10 | 04:54
| 16:48 26 16:18 (5) | 17:48 23  17:21(2) | 18:40 14 18:12 (1) | 20:36 | 21:27 | 21:53
26 | 08:17 15:50 (6) | 07:19 16:57 (2) | 07:13 18:54 (1) | 06:01 1 05:08 | 04:54
| 16:50 30 16:20 (5) | 17:50 24 17:21(2) | 19:42 20 19:14 (1) | 20:38 | 21:28 | 21:53
27 | 08:16 15:49 (6) | 07:17 16:56 (2) | 07:11 18:53 (1) | 05:59 1 05:07 | 04:55
| 16:52 32 16:21(5) | 17:52 25 17:21(2) | 19:44 23  19:16 (1) | 20:40 121:30 | 21:53
28 | 08:14 15:48 (6) | 07:14 16:56 (2) | 07:08 18:52 (1) | 05:57 ] 05:06 | 04:55
| 16:54 36 16:24 (4) | 17:54 27 17:23(3) | 19:46 25 19:17 (1) | 20:42 |21:31 | 21:53
29 | 08:13 15:47 (6) | | 07:06 18:50 (1) | 05:55 1 05:05 | 04:56
| 16:56 39  16:26 (4) | | 19:48 27 19:17 (1) | 20:44 |21:32 | 21:52
30 | 08:11 15:46 (6) | | 07:03 18:49 (1) | 05:53 1 05:04 | 04:56
| 16:58 42 16:28 (4) | | 19:49 29  19:18 (1) | 20:45 121:3¢ | 21:52
31 | 08:10 15:47 (6) | | 07:01 18:48 (1) | 105:03 |
| 16:59 44 16:31(4) | | 19:51 30 19:18 (1) | 121:35 |
Sonnenscheinstunden | 252 | 273 | 365 | 417 | 490 | 506
astr.max.mdgl.Beschattung | 1587 | 906 | 718 | 327 | |
Tabellen-Layout: Die Daten fur jeden Tag sind in folgender Matrix wiedergegeben (Sommerzeit wie Bezugsjahr):
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)
- _/
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( Lizenzierter Anwender: )
T&H Ingenieure GmbH
Bremerhavener Heerstrale 10
DE-28717 Bremen
+49 (0) 421 79 400 600
T&H Ingenieure GmbH / info@th-ingenieure.de
Berechnet:
§ 17.05.2023 09:15/3.6.366 )
- ~
SHADOW - Kalender
\Berechnung: Zusatzbelastung Schattenrezeptor: G-10 7 )
(Annahmen fiir Schattenwurfberechnung )
Referenzjahr fir Kalender 2023
Die dargestellten Zeiten sind die astronomisch maximal mdégliche Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint taglich von Sonnenauf- bis -untergang
Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb
| Juli JAugust | September ] Oktober | November | Dezember
1] 04:57 | 05:35 | 06:28 18:54 (1) | 07:19 17:33 (3) | 07:16 15:16 (6) | 08:10 14:00 (9)
| 21:52 | 21:19 | 20:14 11 19:05 (1) | 19:02 30 18:03(3) | 16:52 37  15:57 (4) | 16:08 67  15:14 (7)
2| 04:57 | 05:36 | 06:29 18:50 (1) | 07:21 17:32 (3) | 07:18 15:15 (6) | 08:12 13:59 (9)
| 21:52 | 21:17 | 20:12 17 19:07 (1) | 18:59 31 18:03(3) | 16:50 46 16:01 (4) | 16:07 70 15:15(7)
3| 04:58 | 05:38 | 06:31 18:48 (1) | 07:23 17:31 (3) | 07:20 15:15 (6) | 08:13 14:00 (9)
| 21:51 | 21:15 | 20:09 21 19:09 (1) | 18:57 33 18:04 (3) | 16:48 48  16:03 (4) | 16:07 70 15:16 (7)
4] 04:59 | 05:40 | 06:33 18:47 (1) | 07:25 17:31 (3) | 07:22 15:14 (6) | 08:15 13:59 (9)
| 21:51 | 21:14 | 20:07 23 19:10 (1) | 18:55 33 18:04 (3) | 16:46 50 16:04 (4) | 16:06 72 15:16 (7)
5 05:00 | 05:41 | 06:34 18:44 (1) | 07:26 17:30 (3) | 07:24 15:15 (6) | 08:16 14:00 (9)
| 21:50 | 21:12 | 20:05 26 19:10 (1) | 18:52 34 18:04 (3) | 16:45 50  16:05 (4) | 16:05 73 15:17 (7)
6 | 05:01 | 05:43 | 06:36 18:43 (1) | 07:28 17:29 (3) | 07:26 15:15 (6) | 08:17 13:59 (9)
| 21:50 | 21:10 | 20:02 28  19:11 (1) | 18:50 34  18:03(3) | 16:43 51  16:06 (4) | 16:05 74 15:17 (7)
71 05:01 | 05:45 | 06:38 18:43 (1) | 07:30 17:29 (3) | 07:27 15:15 (6) | 08:19 14:00 (9)
| 21:49 | 21:08 | 20:00 29  19:12 (1) | 18:47 34 18:03(3) | 16:41 51  16:06 (4) | 16:04 75 15:18 (7)
8| 05:02 | 05:46 | 06:40 18:41 (1) | 07:32 17:29 (3) | 07:29 15:15 (6) | 08:20 14:00 (9)
| 21:49 | 21:06 | 19:58 30 19:11 (1) | 18:45 34 18:03(3) | 16:39 51  16:06 (4) | 16:04 75 15:18 (7)
9| 05:03 | 05:48 | 06:41 18:41 (1) | 07:34 17:29 (3) | 07:31 15:16 (6) | 08:21 14:01 (9)
| 21:48 | 21:04 | 19:55 31 19:12 (1) | 18:43 33 18:02(3) | 16:37 51 16:07 (4) | 16:04 76 15:20 (7)
10 | 05:04 | 05:50 | 06:43 18:40 (1) | 07:35 17:29 (3) | 07:33 15:16 (6) | 08:22 14:01 (9)
| 21:47 | 21:02 | 19:53 31 19:11 (1) | 18:40 33 18:02(3) | 16:36 50 16:06 (4) | 16:03 77 15:20 (7)
11 | 05:05 | 05:51 | 06:45 18:39 (1) | 07:37 17:30 (3) | 07:35 15:17 (6) | 08:24 14:01 (9)
| 21:46 | 21:00 | 19:50 32 19:11(1) | 18:38 31 18:01(3) | 16:34 47 16:04 (4) | 16:03 77 15:20 (7)
12 | 05:07 | 05:53 | 06:46 18:39 (1) | 07:39 17:30 (3) | 07:37 15:17 (6) | 08:25 14:01 (9)
| 21:45 | 20:58 | 19:48 32 19:11(1) | 18:36 30 18:00 (3) | 16:32 45  16:02 (4) | 16:03 76 15:20 (7)
13 ] 05:08 | 05:55 | 06:48 18:39 (1) | 07:41 17:29 (2) | 07:39 15:18 (6) | 08:26 14:01 (9)
| 21:45 | 20:56 | 19:46 30 19:09 (1) | 18:33 29  17:58(3) | 16:31 43 16:01 (4) | 16:03 78 15:21(7)
14 ] 05:09 | 05:56 | 06:50 18:39 (1) | 07:43 17:29 (2) | 07:41 15:19 (6) | 08:27 14:02 (9)
| 21:44 | 20:54 | 19:43 30 19:09 (1) | 18:31 28  17:57(3) | 16:29 40  15:59 (4) | 16:03 77 15:21(7)
15 ] 05:10 | 05:58 | 06:52 18:40 (1) | 07:44 17:29 (2) | 07:43 15:20 (6) | 08:28 14:02 (9)
| 21:43 | 20:52 | 19:41 28  19:08 (1) | 18:29 26 17:55(3) | 16:27 37 15:57 (4) | 16:03 78 15:22(7)
16 | 05:11 | 06:00 | 06:53 18:40 (1) | 07:46 17:28 (2) | 07:44 15:21 (6) | 08:29 14:02 (9)
| 21:42 | 20:50 | 19:38 27 19:07 (1) | 18:27 25 17:53(2) | 16:26 34 15:55 (5) | 16:03 78 15:22(7)
17 ] 05:13 | 06:02 | 06:55 18:40 (1) | 07:48 17:29 (2) | 07:46 15:22 (6) | 08:30 14:03 (9)
| 21:40 | 20:48 | 19:36 25  19:05(1) | 18:24 24 17:53(2) | 16:24 32 15:54 (5) | 16:03 78 15:23(7)
18 | 05:14 | 06:03 | 06:57 18:42 (1) | 07:50 17:29 (2) | 07:48 15:24 (6) | 08:30 14:04 (9)
| 21:39 | 20:46 | 19:33 22 19:04 (1) | 18:22 23 17:52(2) | 16:23 28  15:52 (5) | 16:03 78 15:23(7)
19 | 05:15 | 06:05 | 06:59 18:43 (1) | 07:52 17:29 (2) | 07:50 15:26 (6) | 08:31 14:04 (9)
| 21:38 | 20:44 | 19:31 19 19:02 (1) | 18:20 23 17:52(2) | 16:22 25 15:51(5) | 16:03 78 15:24(7)
20 ] 05:17 | 06:07 | 07:00 18:45 (1) | 07:54 17:30 (2) | 07:52 15:28 (6) | 08:32 14:04 (9)
| 21:37 | 20:41 | 19:28 13 18:58 (1) | 18:18 20 17:50 (2) | 16:20 21 15:49 (5) | 16:03 78 15:24(7)
21]05:18 | 06:09 | 07:02 | 07:55 17:31 (2) | 07:53 15:33 (6) | 08:33 14:05 (9)
| 21:36 | 20:39 | 19:26 | 18:15 17 17:48 (2) | 16:19 6  15:47 (5) | 16:04 78  15:25(7)
221 05:19 | 06:10 | 07:04 | 07:57 17:33 (2) | 07:55 14:07 (9) | 08:33 14:06 (9)
| 21:34 | 20:37 | 19:24 | 18:13 13 17:46 (2) | 16:18 11 14:18 (9) | 16:04 78 15:26 (7)
23] 05:21 | 06:12 | 07:05 | 07:59 17:35 (2) | 07:57 14:05 (9) | 08:34 14:06 (9)
| 21:33 | 20:35 | 19:21 | 18:11 8 17:43(2) | 16:16 16 14:21(9) | 16:05 78 15:26 (7)
24 ] 05:22 | 06:14 | 07:07 | 08:01 16:29 (6) | 07:59 14:03 (9) | 08:34 14:06 (9)
| 21:31 | 20:33 | 19:19 | 18:09 9 16:38 (6) | 16:15 28  14:51(8) | 16:05 78 15:26 (7)
251 05:24 | 06:15 | 07:09 | 08:03 16:25 (6) | 08:00 14:02 (9) | 08:35 14:07 (9)
| 21:30 | 20:30 | 19:16 | 18:07 16 16:41 (6) | 16:14 34 14:53 (8) | 16:06 78 15:27(7)
26 ] 05:25 | 06:17 | 07:11 17:46 (3) | 08:05 16:23 (6) | 08:02 14:02 (9) | 08:35 14:07 (9)
| 21:29 | 20:28 | 19:14 9 17:55(3) | 18:05 20 16:43 (6) | 16:13 43 15:06 (7) | 16:06 78 15:27(7)
271 05:27 | 06:19 | 07:12 17:41 (3) | 08:07 16:21 (6) | 08:04 14:01 (9) | 08:35 14:08 (9)
| 21:27 | 20:26 | 19:11 17 17:58 (3) | 18:02 24 16:45 (6) | 16:12 52 15:09 (7) | 16:07 78 15:27(7)
28] 05:28 | 06:21 | 07:14 17:39 (3) | 08:09 16:19 (6) | 08:05 14:00 (9) | 08:36 14:08 (9)
| 21:25 | 20:23 | 19:09 21 18:00 (3) | 18:00 27  16:46 (6) | 16:11 58  15:10 (7) | 16:08 78  15:28(7)
29 ] 05:30 | 06:22 | 07:16 17:37 (3) | 07:10 15:18 (6) | 08:07 14:00 (9) | 08:36 14:08 (9)
| 21:24 | 20:21 | 19:07 25  18:02(3) | 16:58 29  15:47 (6) | 16:10 63  15:12 (7) | 16:09 78  15:28(7)
30 ] 05:32 | 06:24 | 07:18 17:35 (3) | 07:12 15:17 (6) | 08:09 14:00 (9) | 08:36 14:09 (9)
| 21:22 | 20:19 | 19:04 28  18:03 (3) | 16:56 31 15:48 (6) | 16:09 65 15:13(7) | 16:10 78 15:29 (7)
31]05:33 | 06:26 | | 07:14 15:16 (6) | | 08:36 14:10 (9)
| 21:21 | 20:16 | | 16:54 33 15:49 (5) | | 16:11 77 15:29 (7)
Sonnenscheinstunden | 510 | 459 | 383 | 331 | 263 | 237
astr.max.mdgl.Beschattung | | | 605 | 815 | 1213 | 2362
Tabellen-Layout: Die Daten fur 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)
G J
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NS

Lizenzierter Anwender:

T&H Ingenieure GmbH

Bremerhavener Heerstralle 10

DE-28717 Bremen
+49 (0) 421 79 400 600

T&H Ingenieure GmbH / info@th-ingenieure.de

Berechnet:

17.05.2023 09:15/3.6.366

(SHADOW - Kalender

\Berechnung: Zusatzbelastung Schattenrezeptor: H - 10 8

J\.

(Annahmen fiir Schattenwurfberechnung

Referenzjahr fir Kalender

2023

Die dargestellten Zeiten sind die astronomisch maximal mdégliche Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint taglich von Sonnenauf- bis -untergang
Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb

| Januar

1] 08:36
| 16:12
2]08:36
| 16:13
3108:36
| 16:14
4] 08:35
| 16:15
5]08:35
| 16:16
6]08:35
| 16:18
7108:34
| 16:19
8]08:34
| 16:20
9]08:33
| 16:22
10 | 08:33
| 16:23
11 | 08:32
| 16:25
12 | 08:32
| 16:26
13| 08:31
| 16:28
14 | 08:30
| 16:29
15 | 08:29
| 16:31
16 | 08:28
| 16:32
17 | 08:27
| 16:34
18 | 08:26
| 16:36
19 | 08:25
| 16:37
20 ] 08:24
| 16:39
21]08:23
| 16:41
22 ]08:22
| 16:43
23]08:21
| 16:44
241 08:19
| 16:46
251 08:18
| 16:48
26 | 08:17
| 16:50
27 ] 08:15
| 16:52
28] 08:14
| 16:54
29 | 08:12
| 16:56
30 | 08:11
| 16:58
31 ] 08:09
| 16:59
Sonnenscheinstunden | 252
astr.max.mdgl.Beschattung |

|Februar |Marz

| 08:08
| 17:01
| 08:06
| 17:03
| 08:05
| 17:05
| 08:03
| 17:07
| 08:01
| 17:09
| 07:59
| 17:11
| 07:58
| 17:13
| 07:56
| 17:15
| 07:54
| 17:17
| 07:52
| 17:19
| 07:50
| 17:21
| 07:48
| 17:23
| 07:46
| 17:25
| 07:44
| 17:27
| 07:42
| 17:29
| 07:40
| 17:31
| 07:38
| 17:33
| 07:36
| 17:35
| 07:34
| 17:37
| 07:32
| 17:38
| 07:30
| 17:40
| 07:28
| 17:42
| 07:25
| 17:44
| 07:23
| 17:46
| 07:21
| 17:48
| 07:19
| 17:50
| 07:17
| 17:52
| 07:14
| 17:54

I
|
I
|
|
|
| 273
I

| 07:12
| 17:56
| 07:10
| 17:58
| 07:08
| 18:00
| 07:05
| 18:02
| 07:03
| 18:03
| 07:01
| 18:05
| 06:58
| 18:07
| 06:56
| 18:09
| 06:54
| 18:11
| 06:51
| 18:13
| 06:49
| 18:15
| 06:47
| 18:16
| 06:44
| 18:18
| 06:42
| 18:20
| 06:40
| 18:22
| 06:37
| 18:24
| 06:35
| 18:26
| 06:32
| 18:28
| 06:30
| 18:29
| 06:28
| 18:31
| 06:25
| 18:33
| 06:23
| 18:35
| 06:20
| 18:37
| 06:18
| 18:38
| 06:15
| 18:40
| 07:13
| 19:42
| 07:11
| 19:44
| 07:08
| 19:46
| 07:06
| 19:48
| 07:03
| 19:49
| 07:01
| 19:51
| 365
|

11

15

17

18

18

18

16

13

11

149

1April

| 06:59
| 19:53
| 06:56
| 19:55
| 06:54
| 19:57
| 06:51
| 19:58
| 06:49
| 20:00
| 06:47
| 20:02
| 06:44
| 20:04
| 06:42
| 20:06
| 06:40
| 20:07
| 06:37
| 20:09
| 06:35
| 20:11
| 06:33
| 20:13
| 06:30
| 20:15
| 06:28
| 20:16
| 06:26
| 20:18
| 06:23
| 20:20
| 06:21
| 20:22
| 06:19
| 20:24
18:01 (7) | 06:16
18:05 (7) | 20:25
17:59 (7) | 06:14
18:07 (7) | 20:27
17:58 (7) | 06:12
18:09 (7) | 20:29
17:56 (7) | 06:10
18:11 (7) | 20:31
17:56 (7) | 06:08
18:13 (7) | 20:33
17:55 (7) | 06:05
18:13 (7) | 20:34
17:55 (7) | 06:03
18:13 (7) | 20:36
18:54 (7) | 06:01
19:12 (7) | 20:38
18:55 (7) | 05:59
19:11 (7) | 20:40
18:57 (7) | 05:57
19:10 (7) | 20:42
18:57 (7) | 05:55
19:08 (7) | 20:43
| 05:53
| 20:45

I
|
| 417
I

13

16

19

21

22

22

22

22

21

25

27

27

25

16

19

19

18

20

22

23

24

23

25

26

27

33

38

41

42

707

| Mai

19:20 (8) | 05:51
19:29 (8) | 20:47
19:18 (8) | 05:49
19:31 (8) | 20:49
19:16 (8) | 05:47
19:32 (8) | 20:51
19:15 (8) | 05:45
19:34 (8) | 20:52
19:13 (8) | 05:43
19:34 (8) | 20:54
19:13 (8) | 05:41
19:35 (8) | 20:56
19:13 (8) | 05:39
19:35 (8) | 20:58
19:12 (8) | 05:37
19:34 (8) | 20:59
19:12 (8) | 05:35
19:34 (8) | 21:01
19:12 (8) | 05:33
19:33 (8) | 21:03
19:13 (8) | 05:31
19:47 (5) | 21:04
19:13 (8) | 05:30
19:48 (5) | 21:06
19:14 (8) | 05:28
19:50 (5) | 21:08
19:17 (8) | 05:26
19:52 (5) | 21:09
19:36 (5) | 05:24
19:52 (5) | 21:11
19:35 (5) | 05:23
19:54 (5) | 21:13
19:35 (5) | 05:21
19:54 (5) | 21:14
19:36 (5) | 05:20
19:54 (5) | 21:16
19:36 (5) | 05:18
19:56 (9) | 21:18
19:36 (5) | 05:16
19:58 (9) | 21:19
19:37 (5) | 05:15
20:00 (9) | 21:21
19:38 (5) | 05:14
20:02 (9) | 21:22
19:39 (9) | 05:12
20:02 (9) | 21:24
19:38 (9) | 05:11
20:03 (9) | 21:25
19:38 (9) | 05:10
20:04 (9) | 21:27
19:37 (9) | 05:08
20:04 (9) | 21:28
19:37 (9) | 05:07
20:13 (6) | 21:30
19:36 (9) | 05:06
20:15 (6) | 21:31
19:36 (9) | 05:05
20:17 (6) | 21:32
19:36 (9) | 05:04
20:18 (6) | 21:34
| 05:03
| 21:35
| 490
|

44

45

44

44

44

42

41

37

32

25

17

15

13

454

1 Juni

19:36 (9) | 05:02
20:20 (6) | 21:36
19:36 (9) | 05:01
20:21 (6) | 21:37
19:37 (9) | 05:00
20:21 (6) | 21:38
19:37 (9) | 04:59
20:21 (6) | 21:40
19:37 (9) | 04:58
20:21 (6) | 21:41
19:39 (9) | 04:57
20:21 (6) | 21:42
19:40 (9) | 04:57
20:21 (6) | 21:43
19:41 (9) | 04:56
20:20 (6) | 21:44
19:43 (9) | 04:56
20:19 (6) | 21:45
19:46 (9) | 04:55
20:20 (6) | 21:45
20:01 (6) | 04:55
20:18 (6) | 21:46
20:02 (6) | 04:54
20:17 (6) | 21:47
20:03 (6) | 04:54
20:16 (6) | 21:48
20:05 (6) | 04:53
20:14 (6) | 21:49
20:09 (6) | 04:53
20:11 (6) | 21:49
] 04:53
| 21:50
] 04:53
| 21:50
] 04:53
| 21:51
] 04:53
| 21:51
] 04:53
| 21:52
] 04:53
| 21:52
] 04:53
| 21:52
] 04:53
| 21:52
] 04:53
| 21:52
] 04:54
| 21:52
] 04:54
| 21:53
] 04:55
| 21:52
] 04:55
| 21:52
] 04:56
| 21:52
] 04:56
| 21:52

|
|
| 506
|

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

Tag im Monat Sonnenaufgang

-

(SS:MM)
Sonnenuntergang (SS:MM)

Minuten mit Schatten

Zeitpunkt (SS:MM) Schattenanfang
Zeitpunkt (SS:MM) Schattenende

(WEA mit erstem Schatten)

(WEA mit letztem Schatten)

J\.
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Lizenzierter Anwender:

T&H Ingenieure GmbH

Bremerhavener Heerstrale 10

DE-28717 Bremen

+49 (0) 421 79 400 600

T&H Ingenieure GmbH / info@th-ingenieure.de

Berechnet:

17.05.2023 09:15/3.6.366

NS

(SHADOW - Kalender

\Berechnung: Zusatzbelastung Schattenrezeptor: H - 10 8

J\.

(Annahmen fiir Schattenwurfberechnung

Referenzjahr fir Kalender

2023

Die dargestellten Zeiten sind die astronomisch maximal mdégliche Beschattungsdauer, berechnet unter folgenden Annahmen:

Die Sonne scheint taglich von Sonnenauf- bis -untergang

Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb

J\.

| Juli | August | September | Oktober |Novembel|Dezember
1] 04:57 | 05:35 20:14 (6) | 06:27 19:14 (8) | 07:19 | 07:16 | 08:10
| 21:52 | 21:19 12 20:26 (6) | 20:14 26 19:49 (5) | 19:02 | 16:52 | 16:08
2| 04:57 | 05:36 20:13 (6) | 06:29 19:12 (8) | 07:21 | 07:18 | 08:11
| 21:51 | 21:17 15 20:28 (6) | 20:12 25  19:46 (5) | 18:59 | 16:50 | 16:07
3] 04:58 | 05:38 20:11 (6) | 06:31 19:11 (8) | 07:23 | 07:20 | 08:13
| 21:51 | 21:15 17  20:28 (6) | 20:09 22 19:44 (5) | 18:57 | 16:48 | 16:07
4| 04:59 | 05:40 19:58 (9) | 06:33 19:10 (8) | 07:25 | 07:22 | 08:14
| 21:51 | 21:13 22 20:30 (6) | 20:07 22 19:32(8) | 18:55 | 16:46 | 16:06
5] 05:00 | 05:41 19:53 (9) | 06:34 19:09 (8) | 07:26 | 07:24 | 08:16
| 21:50 | 21:12 32 20:30 (6) | 20:05 22 19:31(8) | 18:52 | 16:45 | 16:05
6| 05:01 | 05:43 19:52 (9) | 06:36 19:09 (8) | 07:28 | 07:25 | 08:17
| 21:50 | 21:10 35  20:30 (6) | 20:02 22 19:31(8) | 18:50 | 16:43 | 16:05
7] 05:01 | 05:45 19:49 (9) | 06:38 19:08 (8) | 07:30 | 07:27 | 08:19
| 21:49 | 21:08 40  20:30 (6) | 20:00 22 19:30 (8) | 18:47 | 16:41 | 16:04
8] 05:02 | 05:46 19:49 (9) | 06:40 19:08 (8) | 07:32 | 07:29 | 08:20
| 21:48 | 21:06 42 20:31(6) | 19:57 22 19:30 (8) | 18:45 | 16:39 | 16:04
9 | 05:03 | 05:48 19:47 (9) | 06:41 19:09 (8) | 07:34 | 07:31 | 08:21
| 21:48 | 21:04 43 20:30 (6) | 19:55 20 19:29 (8) | 18:43 | 16:37 | 16:04
10 | 05:04 | 05:50 19:46 (9) | 06:43 19:08 (8) | 07:35 | 07:33 | 08:22
| 21:47 | 21:02 44 20:30 (6) | 19:53 19  19:27 (8) | 18:40 | 16:36 | 16:03
11 | 05:05 | 05:51 19:46 (9) | 06:45 19:09 (8) | 07:37 | 07:35 | 08:24
| 21:46 | 21:00 44 20:30 (6) | 19:50 15 19:24 (8) | 18:38 | 16:34 | 16:03
12 | 05:07 | 05:53 19:45 (9) | 06:46 19:11 (8) | 07:39 | 07:37 | 08:25
| 21:45 | 20:58 44 20:29 (6) | 19:48 11 19:22 (8) | 18:36 | 16:32 | 16:03
13| 05:08 | 05:55 19:45 (9) | 06:48 19:13 (8) | 07:41 | 07:39 | 08:26
| 21:44 | 20:56 44 20:29 (6) | 19:45 6 19:19 (8) | 18:33 | 16:31 | 16:03
14 | 05:09 | 05:56 19:44 (9) | 06:50 |1 07:43 | 07:41 | 08:27
| 21:43 | 20:54 42 20:26 (6) | 19:43 | 18:31 | 16:29 | 16:03
15 | 05:10 | 05:58 19:44 (9) | 06:52 18:50 (7) | 07:44 | 07:42 | 08:28
| 21:42 | 20:52 41 20:25 (6) | 19:41 6 18:56 (7) | 18:29 | 16:27 | 16:03
16 | 05:11 | 06:00 19:44 (9) | 06:53 18:46 (7) | 07:46 | 07:44 | 08:29
| 21:41 | 20:50 39  20:23 (6) | 19:38 12 18:58 (7) | 18:26 | 16:26 | 16:03
17 | 05:13 | 06:02 19:43 (9) | 06:55 18:45 (7) | 07:48 | 07:46 | 08:30
| 21:40 | 20:48 36 20:21 (6) | 19:36 14 18:59 (7) | 18:24 | 16:24 | 16:03
18 | 05:14 | 06:03 19:44 (9) | 06:57 18:44 (7) | 07:50 | 07:48 | 08:30
| 21:39 | 20:46 27 20:11 (9) | 19:33 16  19:00 (7) | 18:22 | 16:23 | 16:03
19 | 05:15 | 06:05 19:43 (9) | 06:58 18:43 (7) | 07:52 | 07:50 | 08:31
| 21:38 | 20:43 26 20:09 (9) | 19:31 18  19:01 (7) | 18:20 | 16:22 | 16:03
20 | 05:17 | 06:07 19:44 (9) | 07:00 18:41 (7) | 07:54 | 07:52 | 08:32
| 21:37 | 20:41 25  20:09 (9) | 19:28 19  19:00 (7) | 18:17 | 16:20 | 16:03
21]05:18 | 06:09 19:45 (9) | 07:02 18:41 (7) | 07:55 | 07:53 | 08:32
| 21:35 | 20:39 23 20:08 (9) | 19:26 19  19:00 (7) | 18:15 | 16:19 | 16:04
22 ] 05:19 | 06:10 19:44 (5) | 07:04 18:41 (7) | 07:57 | 07:55 | 08:33
| 21:34 | 20:37 23 20:07 (9) | 19:24 17  18:58 (7) | 18:13 | 16:18 | 16:04
23] 05:21 | 06:12 19:42 (5) | 07:05 18:41 (7) | 07:59 | 07:57 | 08:34
| 21:33 | 20:35 23 20:05(9) | 19:21 14 18:55(7) | 18:11 | 16:16 | 16:05
24| 05:22 | 06:14 19:41 (5) | 07:07 18:42 (7) | 08:01 | 07:59 | 08:34
| 21:31 | 20:32 23 20:04 (9) | 19:19 11 18:53 (7) | 18:09 | 16:15 | 16:05
251 05:24 | 06:15 19:39 (5) | 07:09 18:43 (7) | 08:03 | 08:00 | 08:35
| 21:30 | 20:30 21 20:00 (9) | 19:16 8 18:51(7) | 18:07 | 16:14 | 16:06
26 | 05:25 | 06:17 19:39 (5) | 07:11 18:45 (7) | 08:05 | 08:02 | 08:35
| 21:28 | 20:28 17 19:56 (5) | 19:14 3 18:48(7) | 18:05 | 16:13 | 16:06
27 | 05:27 | 06:19 19:37 (5) | 07:12 | 08:07 | 08:04 | 08:35
| 21:27 | 20:26 19  19:56 (5) | 19:11 | 18:02 | 16:12 | 16:07
28| 05:28 | 06:21 19:37 (5) | 07:14 | 08:08 | 08:05 | 08:35
| 21:25 | 20:23 19  19:56 (5) | 19:09 | 18:00 | 16:11 | 16:08
29 | 05:30 | 06:22 19:37 (5) | 07:16 | 07:10 | 08:07 | 08:36
| 21:24 | 20:21 18  19:55 (5) | 19:07 | 16:58 | 16:10 | 16:09
30 | 05:32 | 06:24 19:18 (8) | 07:18 | 07:12 | 08:08 | 08:36
| 21:22 | 20:19 23 19:52 (5) | 19:04 | 16:56 | 16:09 | 16:10
31]05:33 20:16 (6) | 06:26 19:15 (8) | | 07:14 | | 08:36
| 21:20 9 20:25(6) | 20:16 25  19:50 (5) | | 16:54 | | 16:11
Sonnenscheinstunden | 510 | 459 | 383 | 331 | 263 | 237

astr.max.mdgl.Beschattung | 9 | 904 | 411 | | |

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

Tag im Monat Sonnenaufgang  (SS:MM)

Sonnenuntergang (SS:MM)

Zeitpunkt (SS:MM) Schattenanfang
Zeitpunkt (SS:MM) Schattenende

(WEA mit erstem Schatten)

Minuten mit Schatten (WEA mit letztem Schatten)

-

windPRO
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( Lizenzierter Anwender: )
T&H Ingenieure GmbH
Bremerhavener Heerstrale 10
DE-28717 Bremen
+49 (0) 421 79 400 600
T&H Ingenieure GmbH / info@th-ingenieure.de
Berechnet:
§ 17.05.2023 09:15/3.6.366 )
- ~
SHADOW - Kalender
Berechnung: Zusatzbelastung Schattenrezeptor: |1 - 10 9 )
(Annahmen fiir Schattenwurfberechnung )
Referenzjahr fir Kalender 2023
Die dargestellten Zeiten sind die astronomisch maximal mdégliche Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint taglich von Sonnenauf- bis -untergang
Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb
|Januar |Februar |Mérz | April | Mai 1Juni | Juli JAugust | SeptembefOktober |Novembel] Dezember
1]08:36 | 08:08 | 07:12 | 06:59 | 05:51 | 05:02 | 04:57 ] 05:35 | 06:27 | 07:19 | 07:16 | 08:10
| 16:12 | 17:01 | 17:56 | 19:53 | 20:47 | 21:36 | 21:52 | 21:19 | 20:14 | 19:02 | 16:52 | 16:08
2] 08:36 | 08:06 | 07:10 | 06:56 | 05:49 | 05:01 | 04:57 | 05:36 | 06:29 | 07:21 |1 07:18 | 08:11
| 16:13 | 17:03 | 17:58 | 19:55 | 20:49 | 21:37 | 21:51 | 21:17 | 20:12 | 18:59 | 16:50 | 16:07
3108:35 | 08:04 | 07:08 | 06:54 | 05:46 | 05:00 | 04:58 ] 05:38 | 06:31 | 07:23 | 07:20 | 08:13
| 16:14 | 17:05 | 18:00 | 19:57 | 20:50 | 21:38 | 21:51 | 21:15 | 20:09 | 18:57 | 16:48 | 16:07
4] 08:35 | 08:03 | 07:05 ] 06:51 | 05:45 | 04:59 | 04:59 | 05:40 | 06:33 | 07:25 1 07:22 | 08:14
| 16:15 | 17:07 | 18:01 | 19:58 | 20:52 | 21:40 | 21:51 | 21:13 | 20:07 | 18:55 | 16:46 | 16:06
5108:35 | 08:01 | 07:03 | 06:49 | 05:43 | 04:58 | 05:00 | 05:41 | 06:34 | 07:26 | 07:24 | 08:16
| 16:16 | 17:09 | 18:03 | 20:00 | 20:54 | 21:41 | 21:50 | 21:12 | 20:05 | 18:52 | 16:45 | 16:05
608:35 | 07:59 | 07:01 | 06:47 | 05:41 | 04:57 | 05:01 | 05:43 | 06:36 | 07:28 |1 07:25 | 08:17
| 16:18 | 17:11 | 18:05 | 20:02 | 20:56 | 21:42 | 21:50 | 21:10 | 20:02 | 18:50 | 16:43 | 16:05
7108:34 | 07:58 | 06:58 | 06:44 | 05:39 | 04:57 | 05:01 | 05:45 | 06:38 | 07:30 | 07:27 | 08:19
| 16:19 | 17:13 | 18:07 | 20:04 | 20:57 | 21:43 | 21:49 | 21:08 | 20:00 | 18:47 | 16:41 | 16:04
8 08:34 | 07:56 | 06:56 | 06:42 | 05:37 | 04:56 | 05:02 | 05:46 | 06:39 | 07:32 |1 07:29 | 08:20
| 16:20 | 17:15 | 18:09 | 20:06 | 20:59 | 21:44 | 21:48 | 21:06 | 19:57 | 18:45 | 16:39 | 16:04
9 08:33 | 07:54 | 06:54 | 06:40 | 05:35 | 04:55 | 05:03 | 05:48 | 06:41 | 07:33 1 07:31 | 08:21
| 16:22 | 17:17 | 18:11 | 20:07 | 21:01 | 21:45 | 21:48 | 21:04 | 19:55 | 18:43 | 16:37 | 16:04
10 | 08:33 | 07:52 | 06:51 | 06:37 ] 05:33 | 04:55 | 05:04 | 05:50 | 06:43 | 07:35 |1 07:33 | 08:22
| 16:23 | 17:19 | 18:13 | 20:09 | 21:03 | 21:45 | 21:47 | 21:02 | 19:53 | 18:40 | 16:36 | 16:03
11 ] 08:32 | 07:50 | 06:49 | 06:35 ] 05:31 | 04:55 | 05:05 ] 05:51 | 06:45 | 07:37 1 07:35 | 08:23
| 16:25 | 17:21 | 18:15 | 20:11 | 21:04 | 21:46 | 21:46 | 21:00 | 19:50 | 18:38 | 16:34 | 16:03
12 ] 08:32 | 07:48 | 06:47 ] 06:33 | 05:29 | 04:54 | 05:07 | 05:53 | 06:46 | 07:39 |1 07:37 | 08:25
| 16:26 | 17:23 | 18:16 | 20:13 | 21:06 | 21:47 | 21:45 | 20:58 | 19:48 | 18:36 | 16:32 | 16:03
13 ] 08:31 | 07:46 | 06:44 | 06:30 | 05:28 | 04:54 | 05:08 | 05:55 | 06:48 | 07:41 |1 07:39 | 08:26
| 16:28 | 17:25 | 18:18 | 20:15 | 21:08 | 21:48 | 21:44 | 20:56 | 19:45 | 18:33 | 16:31 | 16:03
14 ] 08:30 | 07:44 | 06:42 | 06:28 | 05:26 | 04:53 | 05:09 | 05:56 | 06:50 | 07:42 | 07:41 | 08:27
| 16:29 | 17:27 | 18:20 | 20:16 | 21:09 | 21:48 | 21:43 | 20:54 | 19:43 | 18:31 | 16:29 | 16:03
15 | 08:29 | 07:42 | 06:39 | 06:26 | 05:24 | 04:53 | 05:10 | 05:58 | 06:52 | 07:44 | 07:42 | 08:28
| 16:31 | 17:29 | 18:22 | 20:18 | 21:11 | 21:49 | 21:42 | 20:52 | 19:41 | 18:29 | 16:27 | 16:03
16 | 08:28 | 07:40 | 06:37 | 06:23 ] 05:23 | 04:53 ] 05:11 | 06:00 | 06:53 | 07:46 | 07:44 | 08:29
| 16:32 | 17:31 | 18:24 | 20:20 | 21:13 | 21:50 | 21:41 | 20:50 | 19:38 | 18:26 | 16:26 | 16:03
17 | 08:27 | 07:38 | 06:35 | 06:21 ] 05:21 | 04:53 ] 05:13 | 06:02 | 06:55 | 07:48 | 07:46 | 08:29
| 16:34 | 17:33 | 18:26 | 20:22 | 21:14 | 21:50 | 21:40 | 20:48 | 19:36 | 18:24 | 16:24 | 16:03
18 | 08:26 | 07:36 | 06:32 ] 06:19 | 05:20 | 04:53 | 05:14 | 06:03 | 06:57 | 07:50 | 07:48 | 08:30
| 16:36 | 17:35 | 18:27 | 20:24 | 21:16 | 21:51 | 21:39 | 20:46 | 19:33 | 18:22 | 16:23 | 16:03
19 | 08:25 | 07:34 | 06:30 | 06:16 ] 05:18 | 04:53 | 05:15 | 06:05 | 06:58 | 07:52 | 07:50 | 08:31
| 16:37 | 17:36 | 18:29 | 20:25 | 21:18 | 21:51 | 21:38 | 20:43 | 19:31 | 18:20 | 16:22 | 16:03
20| 08:24 | 07:32 | 06:27 | 06:14 | 05:16 | 04:53 | 05:17 | 06:07 | 07:00 | 07:53 | 07:51 | 08:32
| 16:39 | 17:38 | 18:31 | 20:27 | 21:19 | 21:51 | 21:37 | 20:41 | 19:28 | 18:17 | 16:20 | 16:03
21]08:23 | 07:30 | 06:25 ] 06:12 | 05:15 | 04:53 | 05:18 | 06:08 | 07:02 | 07:55 | 07:53 | 08:32
| 16:41 | 17:40 | 18:33 | 20:29 | 21:21 | 21:52 | 21:35 | 20:39 | 19:26 | 18:15 | 16:19 | 16:04
22| 08:22 | 07:28 | 06:23 | 06:10 | 05:14 | 04:53 | 05:19 | 06:10 | 07:04 | 07:57 | 07:55 | 08:33
| 16:43 | 17:42 | 18:35 | 20:31 | 21:22 | 21:52 | 21:34 | 20:37 | 19:24 | 18:13 | 16:18 | 16:04
23] 08:21 | 07:25 | 06:20 | 06:08 ] 05:12 | 04:53 | 05:21 ] 06:12 | 07:05 | 07:59 | 07:57 | 08:34
| 16:44 | 17:44 | 18:37 | 20:33 | 21:24 | 21:52 | 21:33 | 20:35 | 19:21 | 18:11 | 16:16 | 16:05
241 08:19 | 07:23 | 06:18 | 06:05 ] 05:11 | 04:53 | 05:22 | 06:14 | 07:07 | 08:01 | 07:58 | 08:34
| 16:46 | 17:46 | 18:38 | 20:34 | 21:25 | 21:52 | 21:31 | 20:32 | 19:19 | 18:09 | 16:15 | 16:05
251 08:18 | 07:21 | 06:15 | 06:03 | 05:10 | 04:54 | 05:24 | 06:15 | 07:09 | 08:03 | 08:00 | 08:34
| 16:48 | 17:48 | 18:40 | 20:36 | 21:27 | 21:52 | 21:30 | 20:30 | 19:16 | 18:07 | 16:14 | 16:06
26| 08:17 | 07:19 | 07:13 | 06:01 | 05:08 | 04:54 | 05:25 | 06:17 | 07:11 | 08:05 | 08:02 | 08:35
| 16:50 | 17:50 | 19:42 | 20:38 | 21:28 | 21:52 | 21:28 | 20:28 | 19:14 | 18:04 | 16:13 | 16:06
271 08:15 | 07:17 | 07:11 | 05:59 | 05:07 | 04:55 | 05:27 | 06:19 | 07:12 | 08:07 | 08:04 | 08:35
| 16:52 | 17:52 | 19:44 | 20:40 | 21:29 | 21:52 | 21:27 | 20:26 | 19:11 | 18:02 | 16:12 | 16:07
28] 08:14 | 07:14 | 07:08 | 05:57 | 05:06 | 04:55 | 05:28 | 06:21 | 07:14 | 08:08 | 08:05 | 08:35
| 16:54 | 17:54 | 19:46 | 20:42 | 21:31 | 21:52 | 21:25 | 20:23 | 19:09 | 18:00 | 16:11 | 16:08
29 ] 08:12 | | 07:06 | 05:55 | 05:05 | 04:56 | 05:30 | 06:22 | 07:16 | 07:10 | 08:07 | 08:36
| 16:56 | | 19:48 | 20:43 | 21:32 | 21:52 | 21:24 | 20:21 | 19:07 | 16:58 | 16:10 | 16:09
30 ] 08:11 | | 07:03 | 05:53 | 05:04 | 04:56 | 05:32 | 06:24 | 07:18 | 07:12 | 08:08 | 08:36
| 16:57 | | 19:49 | 20:45 | 21:34 | 21:52 | 21:22 | 20:19 | 19:04 | 16:56 | 16:09 | 16:10
31 ] 08:09 | | 07:01 | | 05:03 | | 05:33 | 06:26 | | 07:14 | | 08:36
| 16:59 | | 19:51 | | 21:35 | | 21:20 | 20:16 | | 16:54 | | 16:11
Sonnenscheinstunden | 252 | 273 | 365 | 417 | 490 | 506 | 510 | 459 | 383 | 331 | 263 | 237
astr.max.mdgl.Beschattung | | | | | | | | | | | |
Tabellen-Layout: Die Daten fur 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)
G J
windPRO 3.6.366 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk 17.05.2023 09:25 / 15 Wi ndPRO
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( Lizenzierter Anwender: )
T&H Ingenieure GmbH
Bremerhavener HeerstralRe 10
DE-28717 Bremen
+49 (0) 421 79 400 600
T&H Ingenieure GmbH / info@th-ingenieure.de
Berechnet:
17.05.2023 09:15/3.6.366
- _/
(SHADOW - Kalender h
Berechnung: Zusatzbelastung Schattenrezeptor: J - 10 10 )
A m ~
Annahmen fur Schattenwurfberechnung
Referenzjahr fir Kalender 2023
Die dargestellten Zeiten sind die astronomisch maximal mégliche Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint taglich von Sonnenauf- bis -untergang
Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb
|Januar |Februar |Méarz 1April IMai 1Juni [Juli |August | SeptembefOktober |Novembe]Dezembe!
1]08:36 | 08:08 | 07:12 | 06:59 ] 05:51 | 05:02 20:05 (7) | 04:57 20:15 (7) | 05:35 20:16 (7) | 06:28 1 07:19 | 07:16 | 08:10
| 16:12 | 17:01 | 17:56 ] 19:53 | 20:47 | 21:36 46 20:51 (4) | 21:52 38  20:53 (4) | 21:19 26 20:42(7) | 20:14 | 19:02 | 16:52 | 16:08
2] 08:36 | 08:06 ] 07:10 | 06:56 | 05:49 | 05:01 20:05 (7) | 04:58 20:14 (7) | 05:36 20:18 (7) | 06:29 | 07:21 | 07:18 | 08:12
] 16:13 | 17:03 | 17:58 | 19:55 | 20:49 | 21:37 45 20:50 (4) | 21:52 39 20:53 (4) | 21:17 23 20:41(7) | 20:12 | 18:59 | 16:50 | 16:08
308:36 | 08:05 ] 07:08 | 06:54 | 05:47 | 05:00 20:05 (7) | 04:58 20:14 (7) | 05:38 20:18 (7) | 06:31 | 07:23 107:20 | 08:13
| 16:14 | 17:05 | 18:00 | 19:57 | 20:51 | 21:38 45 20:50 (4) | 21:51 40 20:54 (4) | 21:15 21 20:39 (7) | 20:09 | 18:57 | 16:48 | 16:07
4] 08:35 ] 08:03 ] 07:05 | 06:52 | 05:45 | 04:59 20:06 (7) | 04:59 20:14 (7) | 05:40 20:20 (7) | 06:33 1 07:25 | 07:22 | 08:14
| 16:15 | 17:07 | 18:02 | 19:58 | 20:52 | 21:40 45 20:51 (4) | 21:51 41 20:55 (4) | 21:13 18 20:38(7) | 20:07 | 18:55 | 16:46 | 16:06
5 08:35 ] 08:01 ] 07:03 | 06:49 | 05:43 | 04:58 20:07 (7) | 05:00 20:14 (7) | 05:41 20:22 (7) | 06:34 | 07:26 107:24 | 08:16
| 16:16 | 17:09 | 18:03 | 20:00 | 20:54 | 21:41 43 20:50 (4) | 21:50 41 20:55 (4) | 21:12 14 20:36 (7) | 20:05 | 18:52 | 16:45 | 16:06
6] 08:35 ] 07:59 ] 07:01 | 06:47 | 05:41 | 04:58 20:08 (7) | 05:01 20:14 (7) | 05:43 20:25 (7) | 06:36 | 07:28 | 07:26 | 08:17
| 16:18 |17:11 | 18:05 | 20:02 | 20:56 | 21:42 43 20:51 (4) | 21:50 41 20:55 (4) | 21:10 8  20:33(7) | 20:02 118:50 | 16:43 | 16:05
7108:34 ] 07:58 | 06:58 | 06:44 | 05:39 | 04:57 20:08 (7) | 05:02 20:14 (7) | 05:45 | 06:38 107:30 | 07:27 | 08:19
| 16:19 |17:13 | 18:07 | 20:04 | 20:58 | 21:43 42 20:50 (4) | 21:49 42 20:56 (4) | 21:08 120:00 | 18:47 | 16:41 | 16:04
8] 08:34 ] 07:56 | 06:56 | 06:42 ] 05:37 20:16 (7) | 04:56 20:08 (7) | 05:03 20:14 (7) | 05:46 106:40 | 07:32 1 07:29 | 08:20
| 16:20 | 17:15 | 18:09 | 20:06 | 20:59 6 20:22(7) | 21:44 41 20:49 (4) | 21:48 42 20:56 (4) | 21:06 | 19:58 | 18:45 | 16:39 | 16:04
9]08:33 | 07:54 | 06:54 | 06:40 ] 05:35 20:12 (7) | 04:56 20:09 (7) | 05:03 20:14 (7) | 05:48 | 06:41 107:3¢ | 07:31 | 08:21
| 16:22 | 17:17 ] 18:11 | 20:07 | 21:01 13 20:25(7) | 21:45 41 20:50 (4) | 21:48 43 20:57 (4) | 21:04 | 19:55 | 18:43 | 16:37 | 16:04
10 ] 08:33 | 07:52 ] 06:51 | 06:37 ] 05:33 20:10 (7) | 04:55 20:09 (7) | 05:05 20:13 (7) | 05:50 | 06:43 107:35 | 07:33 | 08:22
| 16:23 | 17:19 ] 18:13 | 20:09 | 21:03 18 20:28 (7) | 21:46 41 20:50 (4) | 21:47 45  20:58 (4) | 21:02 | 19:53 |18:40 | 16:36 | 16:03
11 ]08:32 ] 07:50 | 06:49 | 06:35 ] 05:31 20:08 (7) | 04:55 20:09 (7) | 05:06 20:13 (7) | 05:51 | 06:45 | 07:37 107:35 | 08:24
| 16:25 | 17:21 | 18:15 | 20:11 | 21:04 21 20:29 (7) | 21:46 40 20:49 (4) | 21:46 45  20:58 (4) | 21:00 119:50 | 18:38 116:34 | 16:03
121 08:32 | 07:48 | 06:47 | 06:33 ] 05:30 20:08 (7) | 04:54 20:10 (7) | 05:07 20:13 (7) | 05:53 | 06:46 1 07:39 | 07:37 | 08:25
| 16:26 | 17:23 | 18:17 | 20:13 | 21:06 23 20:31(7) | 21:47 39 20:49 (4) | 21:45 45  20:58 (4) | 20:58 | 19:48 | 18:36 | 16:32 | 16:03
13 08:31 | 07:46 | 06:44 | 06:30 | 05:28 20:06 (7) | 04:54 20:11 (7) | 05:08 20:13 (7) | 05:55 | 06:48 | 07:41 1 07:39 | 08:26
| 16:28 | 17:25 | 18:18 | 20:15 | 21:08 25 20:31(7) | 21:48 38 20:49 (4) | 21:44 46 20:59 (4) | 20:56 | 19:45 | 18:33 | 16:31 | 16:03
14 ] 08:30 | 07:44 | 06:42 | 06:28 | 05:26 20:05 (7) | 04:54 20:11 (7) | 05:09 20:13 (7) | 05:57 106:50 | 07:43 | 07:41 | 08:27
| 16:29 | 17:27 | 18:20 | 20:16 | 21:10 33 20:40 (4) | 21:49 38 20:49 (4) | 21:43 46 20:59 (4) | 20:54 | 19:43 | 18:31 | 16:29 | 16:03
15 | 08:29 | 07:42 | 06:40 | 06:26 | 05:24 20:05 (7) | 04:53 20:11 (7) | 05:10 20:13 (7) | 05:58 | 06:52 1 07:44 | 07:42 | 08:28
| 16:31 | 17:29 | 18:22 | 20:18 | 21:11 37 20:42 (4) | 21:49 37 20:49 (4) | 21:42 46 20:59 (4) | 20:52 | 19:41 | 18:29 | 16:27 | 16:03
16 | 08:28 | 07:40 | 06:37 | 06:23 ] 05:23 20:04 (7) | 04:53 20:12 (7) | 05:11 20:12 (7) | 06:00 | 06:53 | 07:46 1 07:44 | 08:29
| 16:32 | 17:31 | 18:24 | 20:20 | 21:13 39 20:43 (4) | 21:50 35 20:49 (4) | 21:41 47 20:59 (4) | 20:50 | 19:38 | 18:27 |16:26 | 16:03
17| 08:27 | 07:38 | 06:35 | 06:21 ] 05:21 20:04 (7) | 04:53 20:12 (7) | 05:13 20:13 (7) | 06:02 106:55 | 07:48 | 07:46 | 08:30
| 16:34 ] 17:33 | 18:26 | 20:22 |21:14 41 20:45 (4) | 21:50 35  20:49 (4) | 21:40 47 21:00 (4) | 20:48 | 19:36 |18:24 | 16:24 | 16:03
18] 08:26 1 07:36 | 06:32 | 06:19 | 05:20 20:04 (7) | 04:53 20:12 (7) | 05:14 20:13 (7) | 06:03 | 06:57 107:50 | 07:48 | 08:30
| 16:36 | 17:35 | 18:28 | 20:24 |21:16 43 20:47 (4) | 21:51 34 20:49 (4) | 21:39 47 21:00 (4) | 20:46 | 19:33 | 18:22 116:23 | 16:03
19 ] 08:25 | 07:34 | 06:30 | 06:17 | 05:18 20:03 (7) | 04:53 20:13 (7) | 05:15 20:13 (7) | 06:05 | 06:59 | 07:52 107:50 | 08:31
| 16:37 | 17:37 | 18:29 | 20:25 |21:18 45  20:48 (4) | 21:51 33 20:49 (4) | 21:38 47 21:00 (4) | 20:43 | 19:31 118:20 | 16:22 | 16:03
20 | 08:24 ] 07:32 | 06:28 | 06:14 ] 05:17 20:03 (7) | 04:53 20:13 (7) | 05:17 20:12 (7) | 06:07 107:00 | 07:54 | 07:52 | 08:32
| 16:39 | 17:39 | 18:31 | 20:27 121:19 46 20:49 (4) | 21:52 33 20:49 (4) | 21:37 48 21:00 (4) | 20:41 119:28 | 18:18 | 16:20 | 16:04
21]08:23 1 07:30 | 06:25 | 06:12 ] 05:15 20:03 (7) | 04:53 20:14 (7) | 05:18 20:13 (7) | 06:09 | 07:02 107:55 | 07:53  |08:33
| 16:41 | 17:40 | 18:33 | 20:29 |21:21 47 20:50 (4) | 21:52 34 20:50 (4) | 21:35 47 21:00 (4) | 20:39 | 19:26 |18:15 | 16:19 | 16:04
221 08:22 | 07:28 | 06:23 ] 06:10 | 05:14 20:03 (7) | 04:53 20:14 (7) | 05:20 20:13 (7) | 06:10 107:04 | 07:57 107:55 | 08:33
] 16:43 | 17:42 | 18:35 | 20:31 |21:22 46 20:49 (4) | 21:52 34 20:50 (4) | 21:34 47 21:00 (4) | 20:37 119:24  |18:13 | 16:18 | 16:04
23] 08:21 | 07:26 | 06:20 | 06:08 | 05:12 20:03 (7) | 04:53 20:14 (7) | 05:21 20:13 (7) | 06:12 107:05 | 07:59 | 07:57 | 08:34
| 16:45 | 17:44 | 18:37 | 20:33 |21:24 47 20:50 (4) | 21:52 34 20:50 (4) | 21:33 46 20:59 (4) | 20:35 | 19:21 | 18:11 |16:16 | 16:05
24 1 08:20 | 07:23 | 06:18 | 06:05 ] 05:11 20:03 (7) | 04:54 20:14 (7) | 05:22 20:13 (7) | 06:14 | 07:07 | 08:01 107:59 | 08:34
| 16:46 | 17:46 | 18:39 | 20:34 |21:25 47 20:50 (4) | 21:52 33 20:50 (4) | 21:31 47 21:00 (4) | 20:32 | 19:19 | 18:09 |16:15 | 16:05
251 08:18 | 07:21 | 06:16 | 06:03 ] 05:10 20:03 (7) | 04:54 20:15 (7) | 05:24 20:13 (7) | 06:15 | 07:09 108:03  |08:00 |08:35
| 16:48 | 17:48 | 18:40 | 20:36 |21:27 48  20:51 (4) | 21:53 33 20:51 (4) | 21:30 46 20:59 (4) | 20:30 |19:16 | 18:07 | 16:14 | 16:06
26 ] 08:17 | 07:19 | 07:13 | 06:01 | 05:08 20:04 (7) | 04:54 20:14 (7) | 05:25 20:13 (7) | 06:17 | 07:11 1 08:05 | 08:02 | 08:35
| 16:50 | 17:50 | 19:42 | 20:38 |21:28 47  20:51 (4) | 21:53 34 20:51 (4) | 21:28 45  20:58 (4) | 20:28 119:14 | 18:05 | 16:13 | 16:07
271 08:15 | 07:17 | 07:11 | 05:59 | 05:07 20:04 (7) | 04:55 20:14 (7) | 05:27 20:14 (7) | 06:19 | 07:12 | 08:07 1 08:04 | 08:35
| 16:52 | 17:52 | 19:44 | 20:40 121:30 47  20:51 (4) | 21:53 35  20:51 (4) | 21:27 43 20:57 (4) | 20:26 | 19:11 | 18:02 | 16:12 | 16:07
28] 08:14 | 07:14 | 07:08 | 05:57 | 05:06 20:04 (7) | 04:55 20:14 (7) | 05:29 20:14 (7) | 06:21 107:14 | 08:09 1 08:05 | 08:35
| 16:54 | 17:54 | 19:46 | 20:42 |21:31 47 20:51 (4) | 21:52 36 20:52 (4) | 21:25 42 20:56 (4) | 20:23 | 19:09 118:00 | 16:11 | 16:08
291 08:13 | | 07:06 | 05:55 | 05:05 20:04 (7) | 04:56 20:14 (7) | 05:30 20:15 (7) | 06:22 107:16 | 07:10 | 08:07 | 08:36
| 16:56 | | 19:48 | 20:43 121:32 47 20:51 (4) | 21:52 37 20:52 (4) | 21:24 40 20:55 (4) | 20:21 | 19:07 |16:58 | 16:10 | 16:09
30 | 08:11 | | 07:03 | 05:53 | 05:04 20:05 (7) | 04:56 20:14 (7) | 05:32 20:15 (7) | 06:24 |07:18 | 07:12 1 08:08 | 08:36
| 16:58 | | 19:49 | 20:45 |21:38 46 20:51 (4) | 21:52 38 20:52 (4) | 21:22 38  20:53 (4) | 20:19 119:04  |16:56 | 16:09 | 16:10
31 ] 08:09 | | 07:01 | | 05:03 20:05 (7) | | 05:33 20:16 (7) | 06:26 | |07:14 | | 08:36
| 16:59 | | 19:51 | 121:35 46 20:51(4) | | 21:20 34 20:52 (4) | 20:16 | |16:54 | | 16:11
Sonnenscheinstunden | 252 | 273 | 365 | 417 | 490 | 506 | 510 | 459 | 383 | 331 | 263 | 237
astr.max.mogl.Beschattung | | | | | 905 | 1142 ] 1351 | 110 | | | |
Tabellen-Layout: Die Daten fur 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)
- J
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( Lizenzierter Anwender: )
T&H Ingenieure GmbH
Bremerhavener Heerstrale 10
DE-28717 Bremen
+49 (0) 421 79 400 600
T&H Ingenieure GmbH / info@th-ingenieure.de
Berechnet:
17.05.2023 09:15/3.6.366
- _/
- ~
SHADOW - Kalender
\Berechnung: Zusatzbelastung Schattenrezeptor: K- 10 11 )
(Annahmen fiir Schattenwurfberechnung )
Referenzjahr fir Kalender 2023
Die dargestellten Zeiten sind die astronomisch maximal mdégliche Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint taglich von Sonnenauf- bis -untergang
Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb
|Januar |Februar |Marz 1 April IMai 1Juni | Juli JAugust | SeptembefOktober |NovembelDezember
1]08:36 | 08:08 | 07:12 | 06:59 | 05:51 | 05:02 05:34 (8) | 04:57 05:37 (9) | 05:35 | 06:28 ] 07:20 | 07:16 | 08:10
116:12 | 17:02 | 17:56 | 19:53 | 20:47 | 21:36 37 06:11(7) | 21:52 42 06:19(7) | 21:19 | 20:14  |19:02  |16:52 | 16:08
2| 08:36 | 08:06 | 07:10 | 06:56 | 05:49 | 05:01 05:33 (8) | 04:58 05:36 (9) | 05:37 | 06:29 | 07:21 | 07:18 | 08:12
116:13 | 17:03 | 17:58 | 19:55 | 20:49 | 21:37 38 06:11(7) | 21:52 43 06:19(7) | 21:17 | 20:12 | 19:00  |16:50 | 16:08
3108:36 | 08:05 | 07:08 | 06:54 | 05:47 | 05:00 05:33 (9) | 04:58 05:37 (9) | 05:38 | 06:31 | 07:23 | 07:20 | 08:13
| 16:14 | 17:05 | 18:00 | 19:57 | 20:51 | 21:39 39  06:12 (7) | 21:51 42 06:19 (7) | 21:15 | 20:10 | 18:57 | 16:49 | 16:07
4108:35 | 08:03 |07:06 | 06:52 | 05:45 | 04:59 05:32 (9) | 04:59 05:37(9) | 05:40 | 06:33 | 07:25 | 07:22 | 08:15
| 16:15 | 17:07 | 18:02 | 19:59 | 20:52 | 21:40 41 06:13 (7) | 21:51 43 06:20 (7) | 21:14 | 20:07 | 18:55 | 16:47 | 16:06
5108:35  |08:01 |07:03 |06:49 | 05:43 | 04:58 05:31 (9) | 05:00 05:38(9) | 05:41 | 06:35 | 07:27 | 07:24 | 08:16
| 16:17 | 17:09 | 18:04 | 20:00 | 20:54 | 21:41 42 06:13 (7) | 21:50 42 06:20 (7) | 21:12 | 20:05 | 18:52 | 16:45 | 16:06
6] 08:35 | 08:00 | 07:01 | 06:47 | 05:41 | 04:58 05:32 (9) | 05:01 05:37 (9) | 05:43 | 06:36 | 07:28 |1 07:26 | 08:17
116:18 | 17:11 | 18:05  |20:02 | 20:56 | 21:42 42 06:14 (7) | 21:50 42 06:19(7) | 21:10 | 20:02 | 18:50  |16:43 | 16:05
7| 08:34 | 07:58 | 06:59 | 06:44 | 05:39 | 04:57 05:31 (9) | 05:02 05:37 (9) | 05:45 | 06:38 | 07:30 | 07:28 | 08:19
116:19 | 17:13 | 18:07  |20:04 | 20:58 | 21:43 42 06:13(7) | 21:49 42 06:19(7) | 21:08 | 20:00 | 18:48  |16:41 | 16:05
8] 08:34 | 07:56 | 06:56 | 06:42 | 05:37 | 04:56 05:32 (9) | 05:03 05:38 (9) | 05:46 | 06:40 | 07:32 | 07:29 | 08:20
| 16:20 |17:15 | 18:09 | 20:06 | 20:59 | 21:44 42 06:14 (7) | 21:49 41 06:19 (7) | 21:06 | 19:58 | 18:45 | 16:39 | 16:04
9]08:34 | 07:54 | 06:54 | 06:40 | 05:35 | 04:56 05:32 (9) | 05:04 05:38 (9) | 05:48 | 06:41 | 07:34 | 07:31 | 08:21
|16:22 | 17:17 | 18:11  [20:08  |21:01 | 21:45 42 06:14 (7) | 21:48 42 06:20(7) | 21:04 | 19:55 | 18:43  |16:38 | 16:04
10]08:33 | 07:52 | 06:52 | 06:37 | 05:33 | 04:55 05:32 (9) | 05:05 05:39 (9) | 05:50 | 06:43 | 07:35 | 07:33 | 08:23
| 16:23 |17:19 | 18:13 | 20:09 | 21:03 | 21:46 43 06:15 (7) | 21:47 40 06:19 (7) | 21:02 | 19:53 | 18:41 | 16:36 | 16:03
11 | 08:32 | 07:50 | 06:49 | 06:35 | 05:32 | 04:55 05:32 (9) | 05:06 05:40 (9) | 05:52 | 06:45 | 07:37 | 07:35 | 08:24
116:25 | 17:21 | 18:15  |20:11 | 21:05 | 21:46 42 06:14 (7) | 21:46 39  06:19(7) | 21:00 | 19:50 | 18:38  |16:34 | 16:03
12 | 08:32 | 07:48 | 06:47 | 06:33 | 05:30 | 04:54 05:32 (9) | 05:07 05:41 (8) | 05:53 | 06:47 | 07:39 | 07:37 | 08:25
|16:26 | 17:23 | 18:17  |20:13 | 21:06 | 21:47 43  06:15(7) | 21:45 38  06:19(7) | 20:58 | 19:48 | 18:36  |16:32 | 16:03
13| 08:31 | 07:46 | 06:44 | 06:30 | 05:28 | 04:54 05:33 (9) | 05:08 05:42 (8) | 05:55 | 06:48 | 07:41 | 07:39 | 08:26
| 16:28 | 17:25 | 18:18 | 20:15 | 21:08 | 21:48 42 06:15 (7) | 21:45 37 06:19 (7) | 20:56 | 19:46 | 18:34 | 16:31 | 16:03
14108:30 | 07:44 | 06:42 | 06:28 | 05:26 | 04:54 05:33 (9) | 05:09 05:43 (8) | 05:57 | 06:50 | 07:43 | 07:41 | 08:27
| 16:29 | 17:27 | 18:20 | 20:17 | 21:10 | 21:49 43 06:16 (7) | 21:44 35 06:18 (7) | 20:54 | 19:43 | 18:31 | 16:29 | 16:03
15108:29 | 07:42 | 06:40 | 06:26 | 05:25 | 04:53 05:34 (9) | 05:10 05:44 (8) | 05:58 | 06:52 | 07:45 | 07:43 | 08:28
| 16:31 | 17:29 | 18:22 | 20:18 | 21:11 | 21:49 42 06:16 (7) | 21:43 34 06:18 (7) | 20:52 | 19:41 | 18:29 | 16:28 | 16:03
16 | 08:28 | 07:40 | 06:37 | 06:23 | 05:23 | 04:53 05:33 (9) | 05:12 05:46 (8) | 06:00 | 06:53 | 07:46 | 07:44 | 08:29
116:33 | 17:31 | 18:24  |20:20 | 21:13 | 21:50 43 06:16 (7) | 21:42 32 06:18(7) | 20:50 | 19:38 | 18:27 | 16:26 | 16:03
17 | 08:28 | 07:38 | 06:35 | 06:21 | 05:21 | 04:53 05:34 (8) | 05:13 05:47 (8) | 06:02 | 06:55 | 07:48 | 07:46 | 08:30
|16:3¢ | 17:33 | 18:26  |20:22 | 21:15 | 21:50 42 06:16 (7) | 21:40 31  06:18(7) | 20:48 | 19:36 | 18:24  |16:25 | 16:03
18 | 08:27 | 07:36 | 06:33 | 06:19 | 05:20 | 04:53 05:34 (9) | 05:14 05:48 (8) | 06:04 | 06:57 | 07:50 | 07:48 | 08:31
| 16:36 |17:35 | 18:28 | 20:24 | 21:16 | 21:51 42 06:16 (7) | 21:39 29  06:17 (7) | 20:46 | 19:33 | 18:22 | 16:23 | 16:03
19108:26 | 07:34 | 06:30 | 06:17 | 05:18 ] 04:53 05:34 (9) | 05:16 05:49 (8) | 06:05 | 06:59 | 07:52 | 07:50 | 08:31
| 16:38 | 17:37 | 18:30 | 20:26 | 21:18 | 21:51 42 06:16 (7) | 21:38 27 06:16 (7) | 20:44 | 19:31 | 18:20 | 16:22 | 16:03
20108:24 | 07:32 | 06:28 | 06:14 | 05:17 | 04:53 05:34 (9) | 05:17 05:51(8) | 06:07 | 07:00 | 07:54 | 07:52 | 08:32
| 16:39 | 17:39 | 18:31 | 20:27 | 21:19 | 21:52 43 06:17 (7) | 21:37 25  06:16 (7) | 20:41 | 19:29 | 18:18 | 16:20 | 16:04
21 08:23 | 07:30 | 06:25 | 06:12 | 05:15 | 04:53 05:35 (9) | 05:18 05:52 (8) | 06:09 | 07:02 | 07:56 | 07:53 | 08:33
116:41 | 17:41 | 18:33  |20:29 | 21:21 | 21:52 43 06:18(7) | 21:36 21  06:14(7) | 20:39 | 19:26 | 18:15  |16:19 | 16:04
22108:22 |07:28 | 06:23 | 06:10 | 05:14 05:50 (7) | 04:53 05:35 (9) | 05:20 05:58 (7) | 06:10 | 07:04 | 07:57 | 07:55 | 08:33
|16:43 | 17:43 | 18:35  |20:31  [21:22 10 06:00 (7) | 21:52 43 06:18(7) | 21:34 15 06:13(7) | 20:37 | 19:24 | 18:13  |16:18 | 16:04
23| 08:21 | 07:26 | 06:20 | 06:08 | 05:12 05:48 (7) | 04:53 05:35 (9) | 05:21 06:00 (7) | 06:12 | 07:06 | 07:59 | 07:57 | 08:34
| 16:45 | 17:44 | 18:37 | 20:33 | 21:24 14 06:02 (7) | 21:52 43 06:18 (7) | 21:33 10  06:10 (7) | 20:35 | 19:21 | 18:11 | 16:17 | 16:05
24108:20 | 07:23 | 06:18 | 06:06 | 05:11 05:42 (8) | 04:54 05:35 (9) | 05:23 106:14 | 07:07 | 08:01 | 07:59 | 08:34
116:46 | 17:46 | 18:39  |20:35  |21:25 21  06:04 (7) | 21:53 43 06:18 (7) | 21:31 120:33  |19:19 | 18:09  |16:15 | 16:05
25]08:18 | 07:21 | 06:16 | 06:03 | 05:10 05:41 (8) | 04:54 05:36 (9) | 05:24 106:16 | 07:09 | 08:03 | 08:00 | 08:35
| 16:48 | 17:48 | 18:40 | 20:36 | 21:27 25  06:06 (7) | 21:53 42 06:18 (7) | 21:30 | 20:30 | 19:16 | 18:07 | 16:14 | 16:06
26 | 08:17 | 07:19 ] 07:13 | 06:01 | 05:08 05:40 (8) | 04:54 05:36 (9) | 05:26 | 06:17 | 07:11 | 08:05 | 08:02 | 08:35
116:50 | 17:50 | 19:42 | 20:38  |21:28 27  06:07 (7) | 21:53 42 06:18 (7) | 21:29 120:28 | 19:14 | 18:05  |16:13 | 16:07
27| 08:16 | 07:17 | 07:11 | 05:59 | 05:07 05:39 (8) | 04:55 05:37 (8) | 05:27 | 06:19 | 07:13 | 08:07 | 08:04 | 08:35
|16:52 | 17:52 | 19:44 | 20:40  |21:30 29 06:08 (7) | 21:53 42 06:19 (7) | 21:27 120:26 | 19:12 | 18:03  |16:12 | 16:07
28 | 08:14 | 07:15 | 07:08 | 05:57 | 05:06 05:38 (8) | 04:55 05:36 (9) | 05:29 | 06:21 | 07:14 | 08:09 | 08:05 | 08:36
| 16:54 | 17:54 | 19:46 | 20:42 | 21:31 31 06:09 (7) | 21:53 43 06:19 (7) | 21:25 | 20:24 | 19:09 | 18:01 | 16:11 | 16:08
29108:13 | ]07:06 | 05:55 | 05:05 05:37 (8) | 04:56 05:37 (9) | 05:30 106:23 | 07:16 | 07:11 | 08:07 | 08:36
116:56 | 119:48 | 20:44 | 21:32 32 06:09 (7) | 21:52 42 06:19 (7) | 21:24 120:21  |19:07 | 16:58 | 16:10 | 16:09
300811 | |07:04 | 05:53 | 05:04 05:36 (8) | 04:56 05:36 (9) | 05:32 |06:24 | 07:18 | 07:12 | 08:09 | 08:36
| 16:58 | | 19:50 | 20:45 | 21:34 34 06:10 (7) | 21:52 43 06:19 (7) | 21:22 | 20:19 | 19:04 | 16:56 | 16:09 | 16:10
31 08:10 | ] 07:01 | | 05:03 05:35 (8) | | 05:33 | 06:26 | | 07:14 | | 08:36
117:00 | ]19:51 | 121:35 36 06:11(7) | | 21:21 120117 | |16:54 | | 16:11
Sonnenscheinstunden | 252 | 273 | 365 | 417 | 490 | 506 | 510 | 459 | 383 | 331 | 263 | 237
astr.max.mogl.Beschattung | | | | | 259 | 1258 | 792 | | | | |
Tabellen-Layout: Die Daten fur 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)
- J
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( Lizenzierter Anwender: )
T&H Ingenieure GmbH
Bremerhavener Heerstrale 10
DE-28717 Bremen
+49 (0) 421 79 400 600
T&H Ingenieure GmbH / info@th-ingenieure.de
Berechnet:
§ 17.05.2023 09:15/3.6.366 )
- ~
SHADOW - Kalender
\Berechnung: Zusatzbelastung Schattenrezeptor: L - 10 12 )
(Annahmen fiir Schattenwurfberechnung )
Referenzjahr fir Kalender 2023
Die dargestellten Zeiten sind die astronomisch maximal mdégliche Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint taglich von Sonnenauf- bis -untergang
Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb
|Januar |Februar |Mérz 1April | Mai 1 Juni
1]08:36 | 08:08 | 07:12 | 06:59 07:39 (7) | 05:51 06:40 (5) | 05:02 05:50 (2)
| 16:12 | 17:02 | 17:56 | 19:53 17 07:56 (7) | 20:47 9 06:49 (5) | 21:36 20 06:10 (2)
2] 08:36 | 08:06 | 07:10 | 06:56 07:40 (7) | 05:49 | 05:01 05:50 (2)
| 16:13 | 17:03 | 17:58 | 19:55 14 07:54 (7) | 20:49 | 21:38 19  06:09 (2)
3108:36 | 08:05 | 07:08 | 06:54 07:42 (7) | 05:47 | 05:00 05:52 (2)
| 16:14 | 17:05 | 18:00 | 19:57 9 07:51(7) | 20:51 | 21:39 18 06:10 (2)
4] 08:36 | 08:03 | 07:06 | 06:52 | 05:45 | 04:59 05:52 (2)
| 16:15 | 17:07 | 18:02 | 19:59 | 20:53 | 21:40 17 06:09 (2)
5108:35 | 08:01 | 07:03 | 06:49 | 05:43 | 04:58 05:52 (2)
| 16:17 | 17:09 | 18:04 | 20:00 | 20:54 | 21:41 17 06:09 (2)
608:35 | 08:00 | 07:01 | 06:47 | 05:41 | 04:58 05:54 (2)
| 16:18 | 17:11 | 18:05 | 20:02 | 20:56 | 21:42 15 06:09 (2)
7108:35 | 07:58 | 06:59 | 06:45 | 05:39 | 04:57 05:54 (2)
| 16:19 | 17:13 | 18:07 | 20:04 | 20:58 | 21:43 14 06:08 (2)
8 08:34 | 07:56 | 06:56 | 06:42 | 05:37 | 04:56 05:55 (2)
| 16:21 | 17:15 | 18:09 | 20:06 | 21:00 | 21:44 13 06:08 (2)
9 08:34 | 07:54 | 06:54 | 06:40 | 05:35 | 04:56 05:55 (2)
| 16:22 | 17:17 | 18:11 | 20:08 | 21:01 | 21:45 12 06:07 (2)
10 | 08:33 | 07:52 | 06:52 | 06:37 | 05:33 | 04:55 05:57 (2)
| 16:23 | 17:19 | 18:13 | 20:09 | 21:03 | 21:46 10  06:07 (2)
11 ] 08:32 | 07:50 | 06:49 | 06:35 07:02 (4) | 05:32 | 04:55 05:57 (2)
| 16:25 | 17:21 | 18:15 | 20:11 12 07:14 (4) | 21:05 | 21:47 9  06:06 (2)
12 ] 08:32 | 07:48 | 06:47 | 06:33 06:59 (4) | 05:30 05:59 (2) | 04:54 05:58 (2)
| 16:26 | 17:23 | 18:17 | 20:13 17 07:16 (4) | 21:06 4 06:03 (2) | 21:47 7 06:05 (2)
13 ] 08:31 | 07:46 | 06:44 | 06:30 06:57 (4) | 05:28 05:57 (2) | 04:54 06:00 (2)
| 16:28 | 17:25 | 18:19 | 20:15 20 07:17 (4) | 21:08 8  06:05(2) | 21:48 5  06:05 (2)
14 ] 08:30 | 07:44 | 06:42 | 06:28 06:56 (4) | 05:26 05:56 (2) | 04:54 06:02 (2)
| 16:29 | 17:27 | 18:20 | 20:17 23 07:19 (4) | 21:10 11 06:07 (2) | 21:49 2 06:04 (2)
15 | 08:29 | 07:42 | 06:40 | 06:26 06:55 (4) | 05:25 05:54 (2) | 04:53
| 16:31 | 17:29 | 18:22 | 20:18 24 07:19 (4) | 21:11 13 06:07 (2) | 21:49
16 | 08:29 | 07:40 | 06:37 | 06:24 06:53 (4) | 05:23 05:53 (2) | 04:53
| 16:33 | 17:31 | 18:24 | 20:20 26 07:19 (4) | 21:13 16 06:09 (2) | 21:50
17 ] 08:28 | 07:38 | 06:35 | 06:21 06:47 (5) | 05:21 05:51 (2) | 04:53
| 16:34 | 17:33 | 18:26 | 20:22 33 07:20 (4) | 21:15 18 06:09 (2) | 21:50
18 | 08:27 | 07:36 | 06:33 | 06:19 06:45 (5) | 05:20 05:50 (2) | 04:53
| 16:36 | 17:35 | 18:28 | 20:24 35 07:20 (4) | 21:16 20 06:10 (2) | 21:51
19 | 08:26 | 07:34 | 06:30 | 06:17 06:43 (5) | 05:18 05:48 (2) | 04:53
| 16:38 | 17:37 | 18:30 | 20:26 37 07:20 (4) | 21:18 21 06:09 (2) | 21:51
20 | 08:25 | 07:32 | 06:28 | 06:14 06:41 (5) | 05:17 05:48 (2) | 04:53
| 16:39 | 17:39 | 18:31 | 20:27 39  07:20 (4) | 21:19 22 06:10 (2) | 21:52
21]08:23 | 07:30 | 06:25 06:51 (7) | 06:12 06:39 (5) | 05:15 05:48 (2) | 04:53
| 16:41 | 17:41 | 18:33 3 06:54 (7) | 20:29 41 07:20 (4) | 21:21 23 06:11 (2) | 21:52
22 ] 08:22 | 07:28 | 06:23 06:48 (7) | 06:10 06:36 (5) | 05:14 05:47 (2) | 04:53
| 16:43 | 17:43 | 18:35 9 06:57 (7) | 20:31 42 07:18 (4) | 21:22 23 06:10 (2) | 21:52
23] 08:21 | 07:26 | 06:21 06:46 (7) | 06:08 06:35 (5) | 05:12 05:47 (2) | 04:53
| 16:45 | 17:45 | 18:37 12 06:58 (7) | 20:33 43 07:18 (4) | 21:24 24 06:11 (2) | 21:52
24 ] 08:20 | 07:24 | 06:18 06:44 (7) | 06:06 06:35 (5) | 05:11 05:47 (2) | 04:54
| 16:46 | 17:46 | 18:39 16 07:00 (7) | 20:35 42 07:17 (4) | 21:25 24 06:11 (2) | 21:53
251 08:18 | 07:21 | 06:16 06:41 (7) | 06:03 06:35 (5) | 05:10 05:48 (2) | 04:54
| 16:48 | 17:48 | 18:41 19  07:00 (7) | 20:36 41 07:16 (4) | 21:27 23 06:11 (2) | 21:53
26| 08:17 | 07:19 | 07:13 07:39 (7) | 06:01 06:35 (5) | 05:08 05:48 (2) | 04:54
| 16:50 | 17:50 | 19:42 21 08:00 (7) | 20:38 40 07:15(4) | 21:28 23 06:11 (2) | 21:53
271 08:16 | 07:17 | 07:11 07:38 (7) | 05:59 06:36 (5) | 05:07 05:48 (2) | 04:55
| 16:52 | 17:52 | 19:44 22 08:00 (7) | 20:40 38 07:14 (4) | 21:30 23 06:11 (2) | 21:53
28] 08:14 | 07:15 | 07:08 07:38 (7) | 05:57 06:36 (5) | 05:06 05:49 (2) | 04:55
| 16:54 | 17:54 | 19:46 22 08:00 (7) | 20:42 35  07:12 (4) | 21:31 22 06:11 (2) | 21:53
29 ] 08:13 | | 07:06 07:37 (7) | 05:55 06:37 (5) | 05:05 05:49 (2) | 04:56
| 16:56 | | 19:48 22 07:59 (7) | 20:44 29  07:10 (4) | 21:32 22 06:11 (2) | 21:52
30 ] 08:11 | | 07:04 07:38 (7) | 05:53 06:38 (5) | 05:04 05:49 (2) | 04:56 06:04 (2)
| 16:58 | | 19:50 20 07:58 (7) | 20:45 19  07:06 (4) | 21:34 22 06:11 (2) | 21:52 3 06:07 (2)
31 08:10 | | 07:01 07:39 (7) | | 05:03 05:50 (2) |
| 17:00 | | 19:51 19  07:58(7) | | 21:35 20 06:10 (2) |
Sonnenscheinstunden | 252 | 273 | 365 | 417 | 490 | 506
astr.max.mdgl.Beschattung | | | 185 | 676 | 391 | 181
Tabellen-Layout: Die Daten fur 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)
G J
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Lizenzierter Anwender:

T&H Ingenieure GmbH

Bremerhavener Heerstrale 10

DE-28717 Bremen

+49 (0) 421 79 400 600

T&H Ingenieure GmbH / info@th-ingenieure.de

Berechnet:

NS

17.05.2023 09:15/3.6.366

(SHADOW - Kalender

\Berechnung: Zusatzbelastung Schattenrezeptor: L - 10 12

J\.

(Annahmen fiir Schattenwurfberechnung
Referenzjahr fir Kalender

2023

Die dargestellten Zeiten sind die astronomisch maximal mdégliche Beschattungsdauer, berechnet unter folgenden Annahmen:

Die Sonne scheint taglich von Sonnenauf- bis -untergang

Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung

Die Windenergieanlage/n ist/sind immer in Betrieb

| Juli | August | September | Oktober |Novembel]Dezember
1] 04:57 06:04 (2) | 05:35 06:07 (2) | 06:28 06:58 (4) | 07:20 | 07:16 | 08:10
| 21:52 5 06:09 (2) | 21:19 8 06:15(2) | 20:14 19  07:17 (4) | 19:02 | 16:52 | 16:08
2] 04:58 06:02 (2) | 05:37 06:09 (2) | 06:29 06:59 (4) | 07:21 | 07:18 | 08:12
| 21:52 7 06:09 (2) | 21:17 4 06:13 (2) | 20:12 15 07:14 (4) | 19:00 | 16:50 | 16:08
3]04:58 06:02 (2) | 05:38 | 06:31 07:02 (4) | 07:23 | 07:20 | 08:13
| 21:51 9 06:11 (2) | 21:15 | 20:10 9 07:11 (4) | 18:57 | 16:49 | 16:07
4| 04:59 06:02 (2) | 05:40 | 06:33 | 07:25 | 07:22 | 08:15
| 21:51 10 06:12 (2) | 21:14 | 20:07 | 18:55 | 16:47 | 16:06
5] 05:00 06:01 (2) | 05:42 | 06:35 | 07:27 | 07:24 | 08:16
| 21:50 12 06:13 (2) | 21:12 | 20:05 | 18:52 | 16:45 | 16:06
6] 05:01 06:00 (2) | 05:43 | 06:36 | 07:28 | 07:26 | 08:17
| 21:50 13 06:13 (2) | 21:10 | 20:02 | 18:50 | 16:43 | 16:05
7] 05:02 06:00 (2) | 05:45 | 06:38 | 07:30 | 07:28 | 08:19
| 21:49 14 06:14 (2) | 21:08 | 20:00 | 18:48 | 16:41 | 16:05
8] 05:03 05:59 (2) | 05:47 | 06:40 | 07:32 | 07:29 | 08:20
| 21:49 16 06:15 (2) | 21:06 | 19:58 | 18:45 | 16:39 | 16:04
9 | 05:04 05:59 (2) | 05:48 | 06:41 | 07:34 | 07:31 | 08:21
| 21:48 17 06:16 (2) | 21:04 | 19:55 | 18:43 | 16:38 | 16:04
10 | 05:05 05:59 (2) | 05:50 | 06:43 | 07:36 | 07:33 | 08:23
| 21:47 17 06:16 (2) | 21:02 | 19:53 | 18:41 | 16:36 | 16:04
11 | 05:06 05:59 (2) | 05:52 | 06:45 07:34 (7) | 07:37 | 07:35 | 08:24
| 21:46 18  06:17 (2) | 21:00 | 19:51 11  07:45(7) | 18:38 | 16:34 | 16:03
12 | 05:07 05:58 (2) | 05:53 | 06:47 07:32 (7) | 07:39 | 07:37 | 08:25
| 21:46 19 06:17 (2) | 20:58 | 19:48 15 07:47 (7) | 18:36 | 16:32 | 16:03
13| 05:08 05:58 (2) | 05:55 06:49 (5) | 06:48 07:31 (7) | 07:41 | 07:39 | 08:26
| 21:45 20 06:18 (2) | 20:56 8 06:57 (5) | 19:46 17 07:48 (7) | 18:34 | 16:31 | 16:03
14 | 05:09 05:58 (2) | 05:57 06:47 (5) | 06:50 07:29 (7) | 07:43 | 07:41 | 08:27
| 21:44 20 06:18 (2) | 20:54 12 06:59 (5) | 19:43 19 07:48(7) | 18:31 | 16:29 | 16:03
15 | 05:10 05:57 (2) | 05:58 06:45 (5) | 06:52 07:28 (7) | 07:45 | 07:43 | 08:28
| 21:43 22 06:19 (2) | 20:52 27 07:17 (4) | 19:41 21 07:49 (7) | 18:29 | 16:28 | 16:03
16 | 05:12 05:58 (2) | 06:00 06:44 (5) | 06:54 07:28 (7) | 07:46 | 07:44 | 08:29
| 21:42 22 06:20 (2) | 20:50 33 07:19 (4) | 19:38 21 07:49 (7) | 18:27 | 16:26 | 16:03
17 | 05:13 05:58 (2) | 06:02 06:42 (5) | 06:55 07:26 (7) | 07:48 | 07:46 | 08:30
| 21:41 22 06:20 (2) | 20:48 38  07:20 (4) | 19:36 22 07:48(7) | 18:24 | 16:25 | 16:03
18 | 05:14 05:57 (2) | 06:04 06:42 (5) | 06:57 07:26 (7) | 07:50 | 07:48 | 08:31
| 21:39 23 06:20 (2) | 20:46 40  07:22 (4) | 19:34 22 07:48 (7) | 18:22 | 16:23 | 16:03
19 | 05:16 05:57 (2) | 06:05 06:42 (5) | 06:59 07:27 (7) | 07:52 | 07:50 | 08:31
| 21:38 23 06:20 (2) | 20:44 41 07:23 (4) | 19:31 21  07:48 (7) | 18:20 | 16:22 | 16:03
20 | 05:17 05:58 (2) | 06:07 06:41 (5) | 07:00 07:28 (7) | 07:54 | 07:52 | 08:32
| 21:37 23 06:21(2) | 20:42 42 07:23 (4) | 19:29 18 07:46 (7) | 18:18 | 16:20 | 16:04
21]05:18 05:58 (2) | 06:09 06:41 (5) | 07:02 07:30 (7) | 07:56 | 07:54 | 08:33
| 21:36 23 06:21 (2) | 20:39 42 07:23 (4) | 19:26 15 07:45(7) | 18:16 | 16:19 | 16:04
22 ] 05:20 05:57 (2) | 06:10 06:40 (5) | 07:04 07:32 (7) | 07:57 | 07:55 | 08:33
| 21:34 24 06:21 (2) | 20:37 43 07:23 (4) | 19:24 12 07:44 (7) | 18:13 | 16:18 | 16:04
23] 05:21 05:57 (2) | 06:12 06:42 (5) | 07:06 07:34 (7) | 07:59 | 07:57 | 08:34
| 21:33 23 06:20 (2) | 20:35 41 07:23 (4) | 19:21 8 07:42(7) | 18:11 | 16:17 | 16:05
24 ] 05:23 05:58 (2) | 06:14 06:44 (5) | 07:07 07:35 (7) | 08:01 | 07:59 | 08:34
| 21:32 23 06:21(2) | 20:33 40  07:24 (4) | 19:19 2 07:37 (7) | 18:09 | 16:15 | 16:05
25| 05:24 05:58 (2) | 06:16 06:45 (5) | 07:09 | 08:03 | 08:00 | 08:35
| 21:30 22 06:20 (2) | 20:30 38 07:23 (4) | 19:17 | 18:07 | 16:14 | 16:06
26 | 05:26 05:59 (2) | 06:17 06:47 (5) | 07:11 | 08:05 | 08:02 | 08:35
| 21:29 22 06:21(2) | 20:28 36 07:23 (4) | 19:14 | 18:05 | 16:13 | 16:07
27 | 05:27 06:00 (2) | 06:19 06:49 (5) | 07:13 | 08:07 | 08:04 | 08:35
| 21:27 20 06:20 (2) | 20:26 34 07:23 (4) | 19:12 | 18:03 | 16:12 | 16:07
28 | 05:29 06:01 (2) | 06:21 06:50 (5) | 07:14 | 08:09 | 08:05 | 08:36
| 21:26 18 06:19 (2) | 20:24 28 07:21 (4) | 19:09 | 18:01 | 16:11 | 16:08
29 | 05:30 06:03 (2) | 06:23 06:55 (4) | 07:16 | 07:11 | 08:07 | 08:36
| 21:24 16 06:19 (2) | 20:21 26 07:21 (4) | 19:07 | 16:58 | 16:10 | 16:09
30 | 05:32 06:04 (2) | 06:24 06:56 (4) | 07:18 | 07:12 | 08:09 | 08:36
| 21:22 14 06:18 (2) | 20:19 24 07:20 (4) | 19:04 | 16:56 | 16:09 | 16:10
31]05:33 06:06 (2) | 06:26 06:56 (4) | | 07:14 | | 08:36
| 21:21 11 06:17 (2) | 20:17 22 07:18 (4) | | 16:54 | | 16:11
Sonnenscheinstunden | 510 | 459 | 383 | 331 | 263 | 237

astr.max.mdgl.Beschattung | 548 | 627 | 267 | | |

J\.

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

Tag im Monat Sonnenaufgang  (SS:MM)

Sonnenuntergang (SS:MM)

Zeitpunkt (SS:MM) Schattenanfang
Zeitpunkt (SS:MM) Schattenende

(WEA mit erstem Schatten)

Minuten mit Schatten (WEA mit letztem Schatten)

-
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( Lizenzierter Anwender: )
T&H Ingenieure GmbH
Bremerhavener Heerstrale 10
DE-28717 Bremen
+49 (0) 421 79 400 600
T&H Ingenieure GmbH / info@th-ingenieure.de
Berechnet:
§ 17.05.2023 09:15/3.6.366 )
- ~
SHADOW - Kalender
\Berechnung: Zusatzbelastung Schattenrezeptor: M - 10 13 )
(Annahmen fiir Schattenwurfberechnung )
Referenzjahr fir Kalender 2023
Die dargestellten Zeiten sind die astronomisch maximal mdégliche Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint taglich von Sonnenauf- bis -untergang
Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb
| Januar | Februar | Mérz 1April | Mai | Juni
1]08:36 09:30 (7) | 08:08 08:44 (2) | 07:12 07:43 (3) | 06:59 08:01 (1) | 05:51 ] 05:02
| 16:12 40 10:12 (4) | 17:01 33 09:17 (5) | 17:56 23 08:06(3) | 19:53 17 08:18 (1) | 20:47 | 21:36
2] 08:36 09:31 (7) | 08:06 08:41 (2) | 07:10 07:42 (3) | 06:56 08:03 (1) | 05:49 ] 05:01
| 16:13 40 10:13 (4) | 17:03 36 09:17 (5) | 17:58 25 08:07(3) | 19:55 13  08:16 (1) | 20:49 | 21:38
3108:36 09:32 (7) | 08:05 08:40 (2) | 07:08 07:41 (3) | 06:54 | 05:47 | 05:00
| 16:14 39  10:13 (4) | 17:05 36 09:16 (5) | 18:00 25 08:06 (3) | 19:57 | 20:51 | 21:39
4] 08:36 09:32 (7) | 08:03 08:39 (2) | 07:06 07:41 (3) | 06:52 | 05:45 | 04:59
| 16:15 37 10:13 (4) | 17:07 38 09:17 (5) | 18:02 26 08:07 (3) | 19:59 | 20:53 | 21:40
5108:35 09:33 (7) | 08:01 08:38 (2) | 07:03 07:40 (3) | 06:49 | 05:43 | 04:58
| 16:17 36 10:13 (4) | 17:09 38 09:16 (5) | 18:04 26 08:06 (3) | 20:00 | 20:54 | 21:41
608:35 09:34 (7) | 08:00 08:37 (2) | 07:01 07:41 (3) | 06:47 | 05:41 | 04:58
| 16:18 34 10:13 (4) | 17:11 37 09:14 (5) | 18:05 25 08:06 (3) | 20:02 | 20:56 | 21:42
7108:35 09:35 (7) | 07:58 08:36 (2) | 06:59 07:41 (3) | 06:44 | 05:39 | 04:57
| 16:19 32 10:13 (4) | 17:13 36 09:12 (5) | 18:07 24 08:05 (3) | 20:04 | 20:58 | 21:43
808:34 09:36 (7) | 07:56 08:36 (2) | 06:56 07:41 (3) | 06:42 | 05:37 | 04:56
| 16:20 30 10:13 (4) | 17:15 32 09:08 (5) | 18:09 23 08:04 (3) | 20:06 | 21:00 | 21:44
9 08:34 09:37 (7) | 07:54 08:35 (2) | 06:54 07:42 (3) | 06:40 | 05:35 | 04:56
| 16:22 27 10:12 (4) | 17:17 30 09:05(2) | 18:11 21 08:03(3) | 20:08 | 21:01 | 21:45
10 | 08:33 09:39 (7) | 07:52 08:21 (6) | 06:52 07:43 (3) | 06:37 | 05:33 | 04:55
| 16:23 23 10:12 (4) | 17:19 32 09:06 (2) | 18:13 18  08:01 (3) | 20:09 | 21:03 | 21:46
11 ] 08:32 09:41 (7) | 07:50 08:19 (6) | 06:49 07:45 (3) | 06:35 | 05:31 | 04:55
| 16:25 16 10:11(4) | 17:21 38 09:06 (2) | 18:15 14 07:59 (3) | 20:11 | 21:05 | 21:47
12 ] 08:32 10:02 (4) | 07:48 08:17 (6) | 06:47 07:48 (3) | 06:33 | 05:30 | 04:54
| 16:26 8 10:10 (4) | 17:23 42 09:06 (2) | 18:17 8 07:56 (3) | 20:13 | 21:06 | 21:47
13 ] 08:31 | 07:46 08:15 (6) | 06:44 | 06:30 | 05:28 | 04:54
| 16:28 | 17:25 46 09:06 (2) | 18:19 | 20:15 | 21:08 | 21:48
14 ] 08:30 | 07:44 08:13 (6) | 06:42 | 06:28 | 05:26 | 04:54
| 16:29 | 17:27 49 09:06 (2) | 18:20 | 20:17 | 21:10 | 21:49
15 | 08:29 | 07:42 08:11 (6) | 06:40 07:12 (1) | 06:26 | 05:25 | 04:53
| 16:31 | 17:29 50  09:05(2) | 18:22 6 07:18 (1) | 20:18 | 21:11 | 21:49
16 | 08:29 | 07:40 08:10 (6) | 06:37 07:08 (1) | 06:23 | 05:23 | 04:53
| 16:32 | 17:31 51 09:05(2) | 18:24 14 07:22 (1) | 20:20 | 21:13 | 21:50
17 | 08:28 09:01 (5) | 07:38 08:10 (6) | 06:35 07:06 (1) | 06:21 | 05:21 | 04:53
| 16:34 4 09:05(8) | 17:33 50 09:04 (2) | 18:26 19 07:25(1) | 20:22 | 21:15 | 21:51
18 | 08:27 08:59 (5) | 07:36 08:10 (6) | 06:33 07:03 (1) | 06:19 | 05:20 | 04:53
| 16:36 8 09:07 (5) | 17:35 49 09:04 (2) | 18:28 22 07:25(1) | 20:24 | 21:16 | 21:51
19 | 08:26 08:58 (5) | 07:34 08:11 (6) | 06:30 07:02 (1) | 06:17 | 05:18 | 04:53
| 16:38 11 09:09 (5) | 17:37 46 09:03 (2) | 18:30 25 07:27 (1) | 20:26 | 21:18 | 21:51
20 | 08:25 08:57 (5) | 07:32 08:10 (6) | 06:28 07:00 (1) | 06:14 | 05:17 | 04:53
| 16:39 14 09:11 (5) | 17:39 43 09:01 (2) | 18:31 27 07:27 (1) | 20:27 | 21:19 | 21:52
211 08:23 08:56 (5) | 07:30 08:11 (6) | 06:25 06:59 (1) | 06:12 | 05:15 | 04:53
| 16:41 16 09:12 (5) | 17:41 38 08:59 (2) | 18:33 29  07:28 (1) | 20:29 | 21:21 | 21:52
22 ] 08:22 08:54 (5) | 07:28 08:12 (6) | 06:23 06:58 (1) | 06:10 | 05:14 | 04:53
| 16:43 19 09:13 (5) | 17:43 32 08:57 (2) | 18:35 29  07:27 (1) | 20:31 | 21:23 | 21:52
23] 08:21 08:53 (8) | 07:26 08:13 (6) | 06:20 06:58 (1) | 06:08 | 05:12 | 04:53
| 16:45 21 09:14 (5) | 17:44 22 08:53(2) | 18:37 30 07:28 (1) | 20:33 | 21:24 | 21:53
24 ] 08:20 08:51 (8) | 07:24 07:53 (3) | 06:18 06:57 (1) | 06:06 ] 05:11 | 04:54
| 16:46 24 09:15 (5) | 17:46 14 08:25 (6) | 18:39 30 07:27 (1) | 20:35 | 21:26 | 21:53
251 08:18 08:52 (8) | 07:21 07:49 (3) | 06:16 06:57 (1) | 06:03 | 05:10 | 04:54
| 16:48 24 09:16 (5) | 17:48 12 08:01(3) | 18:40 30 07:27 (1) | 20:36 | 21:27 | 21:53
26| 08:17 08:52 (8) | 07:19 07:47 (3) | 07:13 07:57 (1) | 06:01 | 05:08 | 04:54
| 16:50 24 09:16 (5) | 17:50 16 08:03 (3) | 19:42 30 08:27 (1) | 20:38 | 21:28 | 21:53
271 08:16 08:53 (5) | 07:17 07:45 (3) | 07:11 07:57 (1) | 05:59 | 05:07 | 04:55
| 16:52 24 09:17 (5) | 17:52 20  08:05(3) | 19:44 29  08:26 (1) | 20:40 | 21:30 | 21:53
28] 08:14 08:53 (5) | 07:15 07:43 (3) | 07:08 07:57 (1) | 05:57 | 05:06 | 04:55
| 16:54 24 09:17 (5) | 17:54 22 08:05(3) | 19:46 28  08:25 (1) | 20:42 | 21:31 | 21:53
29 ] 08:13 08:53 (5) | | 07:06 07:57 (1) | 05:55 | 05:05 | 04:56
| 16:56 24 09:17 (5) | | 19:48 26 08:23 (1) | 20:44 | 21:33 | 21:53
30 ] 08:11 08:54 (5) | | 07:04 07:58 (1) | 05:53 | 05:04 | 04:56
| 16:58 24 09:18 (5) | | 19:50 25 08:23 (1) | 20:45 | 21:34 | 21:52
31 08:10 08:54 (5) | | 07:01 08:00 (1) | | 05:03 |
| 17:00 24 09:18 (5) | | 19:51 21 08:21(1) | | 21:35 |
Sonnenscheinstunden | 252 | 273 | 365 | 417 | 490 | 506
astr.max.mdgl.Beschattung | 647 | 988 | 678 | 30 | |
Tabellen-Layout: Die Daten fur 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)
G J
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( Lizenzierter Anwender: )
T&H Ingenieure GmbH
Bremerhavener Heerstrale 10
DE-28717 Bremen
+49 (0) 421 79 400 600
T&H Ingenieure GmbH / info@th-ingenieure.de
Berechnet:
§ 17.05.2023 09:15/3.6.366 )
- ~
SHADOW - Kalender
\Berechnung: Zusatzbelastung Schattenrezeptor: M - 10 13 )
(Annahmen fiir Schattenwurfberechnung )
Referenzjahr fir Kalender 2023
Die dargestellten Zeiten sind die astronomisch maximal mdégliche Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint taglich von Sonnenauf- bis -untergang
Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb
| Juli JAugust | September ] Oktober | November | Dezember
1] 04:57 | 05:35 | 06:28 | 07:20 | 07:16 07:47 (6) | 08:10 09:45 (4)
| 21:52 | 21:19 | 20:14 | 19:02 | 16:52 40 08:35(2) | 16:08 5 09:50 (4)
2| 04:58 | 05:37 | 06:29 | 07:21 | 07:18 07:49 (6) | 08:12 09:42 (4)
| 21:52 | 21:17 | 20:12 | 19:00 | 16:50 34 08:34(2) | 16:08 10 09:52 (4)
3| 04:58 | 05:38 | 06:31 | 07:23 08:26 (3) | 07:20 08:05 (2) | 08:13 09:23 (7)
| 21:51 | 21:15 | 20:10 | 18:57 8 08:34(3) | 16:48 30 08:35(2) | 16:07 18 09:54 (4)
4] 04:59 | 05:40 | 06:33 | 07:25 08:23 (3) | 07:22 08:05 (2) | 08:15 09:22 (7)
| 21:51 | 21:14 | 20:07 | 18:55 14 08:37 (3) | 16:47 30 08:35(2) | 16:06 25 09:56 (4)
5 05:00 | 05:41 | 06:35 | 07:27 08:21 (3) | 07:24 08:06 (2) | 08:16 09:21 (7)
| 21:50 | 21:12 | 20:05 | 18:52 18  08:39 (3) | 16:45 35 08:41(5) | 16:06 28 09:57 (4)
6| 05:01 | 05:43 | 06:36 | 07:28 08:19 (3) | 07:26 08:07 (2) | 08:17 09:21 (7)
| 21:50 | 21:10 | 20:02 | 18:50 21 08:40 (3) | 16:43 36  08:43 (5) | 16:05 31 09:59 (4)
71 05:02 | 05:45 | 06:38 | 07:30 08:17 (3) | 07:28 08:08 (2) | 08:19 09:21 (7)
| 21:49 | 21:08 | 20:00 | 18:48 23 08:40 (3) | 16:41 37 08:45 (5) | 16:05 33 09:59 (4)
8| 05:03 | 05:46 | 06:40 | 07:32 08:17 (3) | 07:30 08:09 (2) | 08:20 09:20 (7)
| 21:49 | 21:06 | 19:58 | 18:45 23 08:40 (3) | 16:39 37 08:46 (5) | 16:04 35 10:00 (4)
9| 05:04 | 05:48 | 06:41 | 07:34 08:16 (3) | 07:31 08:10 (2) | 08:21 09:21 (7)
| 21:48 | 21:04 | 19:55 | 18:43 25  08:41(3) | 16:37 37 08:47 (5) | 16:04 37 10:01 (4)
10 | 05:05 | 05:50 | 06:43 | 07:36 08:16 (3) | 07:33 08:11 (2) | 08:23 09:21 (7)
| 21:47 | 21:02 | 19:53 | 18:41 25 08:41(3) | 16:36 37 08:48 (5) | 16:03 38 10:02 (4)
11 | 05:06 | 05:51 | 06:45 07:58 (1) | 07:37 08:15 (3) | 07:35 08:14 (2) | 08:24 09:21 (7)
| 21:46 | 21:00 | 19:50 8 08:06 (1) | 18:38 26 08:41(3) | 16:34 34 08:48 (5) | 16:03 39 10:02 (4)
12 | 05:07 | 05:53 | 06:47 07:54 (1) | 07:39 08:15 (3) | 07:37 08:17 (2) | 08:25 09:21 (7)
| 21:46 | 20:58 | 19:48 15 08:09 (1) | 18:36 26 08:41(3) | 16:32 29  08:48 (5) | 16:03 40 10:03 (4)
13 ] 05:08 | 05:55 | 06:48 07:52 (1) | 07:41 08:16 (3) | 07:39 08:25 (5) | 08:26 09:21 (7)
| 21:45 | 20:56 | 19:46 19  08:11 (1) | 18:34 24 08:40 (3) | 16:31 24 08:49 (5) | 16:03 41 10:03 (4)
14 ] 05:09 | 05:57 | 06:50 07:50 (1) | 07:43 08:16 (3) | 07:41 08:25 (5) | 08:27 09:22 (7)
| 21:44 | 20:54 | 19:43 22 08:12 (1) | 18:31 23 08:39 (3) | 16:29 24 08:49 (5) | 16:03 42 10:05 (4)
15 | 05:10 | 05:58 | 06:52 07:48 (1) | 07:45 08:16 (3) | 07:43 08:25 (5) | 08:28 09:22 (7)
| 21:43 | 20:52 | 19:41 25 08:13 (1) | 18:29 22 08:38(3) | 16:28 24 08:49 (5) | 16:03 42 10:05 (4)
16 | 05:12 | 06:00 | 06:53 07:47 (1) | 07:46 08:16 (3) | 07:44 08:25 (5) | 08:29 09:22 (7)
| 21:42 | 20:50 | 19:38 27 08:14 (1) | 18:27 20 08:36 (3) | 16:26 24 08:49 (5) | 16:03 43 10:05 (4)
17 ] 05:13 | 06:02 | 06:55 07:46 (1) | 07:48 08:18 (3) | 07:46 08:25 (8) | 08:30 09:22 (7)
| 21:41 | 20:48 | 19:36 28  08:14 (1) | 18:24 17 08:35(3) | 16:25 24 08:49 (5) | 16:03 43 10:06 (4)
18 | 05:14 | 06:03 | 06:57 07:45 (1) | 07:50 08:19 (3) | 07:48 08:25 (8) | 08:31 09:23 (7)
| 21:39 | 20:46 | 19:34 29  08:14 (1) | 18:22 14 08:33 (3) | 16:23 24 08:49 (5) | 16:03 44 10:07 (4)
19 | 05:15 | 06:05 | 06:59 07:45 (1) | 07:52 08:23 (3) | 07:50 08:25 (8) | 08:31 09:23 (7)
| 21:38 | 20:44 | 19:31 30 08:15(1) | 18:20 16  08:56 (6) | 16:22 24 08:49 (5) | 16:03 44 10:07 (4)
20 ] 05:17 | 06:07 | 07:00 07:44 (1) | 07:54 08:44 (6) | 07:52 08:26 (8) | 08:32 09:24 (7)
| 21:37 | 20:42 | 19:29 30 08:14 (1) | 18:18 18 09:22 (2) | 16:20 23 08:49 (5) | 16:04 44 10:08 (4)
21]05:18 | 06:09 | 07:02 07:43 (1) | 07:56 08:43 (6) | 07:54 08:28 (5) | 08:33 09:24 (7)
| 21:36 | 20:39 | 19:26 31 08:14 (1) | 18:15 30 09:27 (2) | 16:19 20 08:48 (5) | 16:04 44 10:08 (4)
221 05:20 | 06:10 | 07:04 07:44 (1) | 07:57 08:42 (6) | 07:55 08:30 (5) | 08:33 09:25 (7)
| 21:34 | 20:37 | 19:24 29  08:13 (1) | 18:13 36 09:29 (2) | 16:18 18  08:48 (5) | 16:04 44 10:09 (4)
23] 05:21 | 06:12 | 07:06 07:44 (1) | 07:59 08:41 (6) | 07:57 08:32 (5) | 08:34 09:25 (7)
| 21:33 | 20:35 | 19:21 29  08:13 (1) | 18:11 42 09:31(2) | 16:17 15 08:47 (5) | 16:05 44 10:09 (4)
241 05:23 | 06:14 | 07:07 07:43 (1) | 08:01 08:40 (6) | 07:59 08:34 (5) | 08:34 09:26 (7)
| 21:32 | 20:33 | 19:19 28  08:11 (1) | 18:09 45 09:32 (2) | 16:15 13 08:47 (5) | 16:05 44 10:10 (4)
251 05:24 | 06:16 | 07:09 07:44 (1) | 08:03 08:40 (6) | 08:01 08:36 (5) | 08:35 09:26 (7)
| 21:30 | 20:30 | 19:16 26 08:10 (1) | 18:07 47  09:33 (2) | 16:14 10  08:46 (5) | 16:06 44 10:10 (4)
26 | 05:26 | 06:17 | 07:11 07:45 (1) | 08:05 08:40 (6) | 08:02 08:38 (5) | 08:35 09:27 (7)
| 21:29 | 20:28 | 19:14 24 08:09 (1) | 18:05 49 09:34 (2) | 16:13 6 08:44 (5) | 16:07 43 10:10 (4)
271 05:27 | 06:19 | 07:13 07:46 (1) | 08:07 08:40 (6) | 08:04 08:40 (8) | 08:35 09:27 (7)
| 21:27 | 20:26 | 19:12 22 08:08 (1) | 18:03 50 09:34 (2) | 16:12 2 08:42(8) | 16:07 44 10:11 (4)
28] 05:29 | 06:21 | 07:14 07:47 (1) | 08:09 08:40 (6) | 08:05 | 08:36 09:27 (7)
| 21:26 | 20:24 | 19:09 18  08:05 (1) | 18:00 51 09:35(2) | 16:11 | 16:08 43 10:11 (4)
29 ] 05:30 | 06:22 | 07:16 07:49 (1) | 07:11 07:41 (6) | 08:07 | 08:36 09:28 (7)
| 21:24 | 20:21 | 19:07 14 08:03 (1) | 16:58 50 08:35(2) | 16:10 | 16:09 43 10:11 (4)
30 | 05:32 | 06:24 | 07:18 07:53 (1) | 07:12 07:43 (6) | 08:09 | 08:36 09:28 (7)
| 21:22 | 20:19 | 19:04 5 07:58 (1) | 16:56 47 08:35(2) | 16:09 | 16:10 43 10:12 (4)
31]05:33 | 06:26 | | 07:14 07:45 (6) | | 08:36 09:29 (7)
| 21:21 | 20:17 | | 16:54 44 08:35(2) | | 16:11 41 10:12 (4)
Sonnenscheinstunden | 510 | 459 | 383 | 331 | 263 | 237
astr.max.mdgl.Beschattung | | | 459 | 854 | 691 | 1159
Tabellen-Layout: Die Daten fur 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)
G J
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( Lizenzierter Anwender: )
T&H Ingenieure GmbH
Bremerhavener Heerstrale 10
DE-28717 Bremen
+49 (0) 421 79 400 600
T&H Ingenieure GmbH / info@th-ingenieure.de
Berechnet:
> 17.05.2023 09:15/3.6.366 <
SHADOW - Grafischer Kalender
\Berechnung: Zusatzbelastung )
f ~
WEA
1: WEA 1 3: WEA 3 5: WEA 5 7: WEA 7 9: WEA 9
2: WEA 2 4: WEA 4 6: WEA 6 8: WEA 8
- J
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( Lizenzierter Anwender: )
T&H Ingenieure GmbH
Bremerhavener Heerstrale 10
DE-28717 Bremen
+49 (0) 421 79 400 600
T&H Ingenieure GmbH / info@th-ingenieure.de
Berechnet:
> 17.05.2023 09:15/3.6.366 <
SHADOW - Grafischer Kalender
\Berechnung: Zusatzbelastung )
f ~
WEA
1: WEA 1 3: WEA 3 5: WEA 5 7: WEA 7 9: WEA 9
2: WEA 2 4: WEA 4 6: WEA 6 8: WEA 8
- J
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( Lizenzierter Anwender: )
T&H Ingenieure GmbH
Bremerhavener Heerstrale 10
DE-28717 Bremen
+49 (0) 421 79 400 600
T&H Ingenieure GmbH / info@th-ingenieure.de
Berechnet:
> 17.05.2023 09:15/3.6.366 <
SHADOW - Grafischer Kalender
\Berechnung: Zusatzbelastung )
f ~
WEA
1: WEA 1 3: WEA 3 5: WEA 5 7: WEA 7
2: WEA 2 4: WEA 4 6: WEA 6 8: WEA 8
- J
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( Lizenzierter Anwender: )
T&H Ingenieure GmbH
Bremerhavener Heerstrale 10
DE-28717 Bremen
+49 (0) 421 79 400 600
T&H Ingenieure GmbH / info@th-ingenieure.de
Berechnet:
§ 17.05.2023 09:15/3.6.366 )
- ~
SHADOW - Kalender pro WEA
\Berechnung: Zusatzbelastung WEA: 1 - WEA 1 )
(Annahmen fiir Schattenwurfberechnung )
Referenzjahr fir Kalender 2023
Die dargestellten Zeiten sind die astronomisch maximal mdégliche Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint taglich von Sonnenauf- bis -untergang
Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb
| Januar | Februar | Mérz 1April | Mai 1Juni
1]08:36 14:54-15:24/30 | 08:08 | 07:12 16:43-16:54/11 | 06:59 07:50-08:23/33 | 05:51 | 05:02
| 16:12 | 17:01 | 17:56 | 19:53 18:47-19:18/31 | 20:47 | 21:36
2] 08:36 14:55-15:25/30 | 08:06 | 07:10 | 06:56 07:51-08:22/31 | 05:49 | 05:01
| 16:13 | 17:03 | 17:58 | 19:55 18:47-19:18/31 |20:49 | 21:37
3] 08:36 14:54-15:25/31 | 08:05 | 07:08 | 06:54 18:46-19:18/32 | 05:47 | 05:00
| 16:14 | 17:05 | 18:00 | 19:57 07:50-08:21/31 |20:51 | 21:39
4] 08:36 14:55-15:26/31 | 08:03 | 07:05 | 06:52 18:46-19:18/32 | 05:45 | 04:59
| 16:15 | 17:07 | 18:02 | 19:59 07:51-08:20/29 |20:52 | 21:40
5] 08:35 14:56-15:27/31 | 08:01 | 07:03 | 06:49 18:47-19:17/30 | 05:43 | 04:58
| 16:16 | 17:09 | 18:03 | 20:00 07:52-08:19/27 |20:54 | 21:41
6 | 08:35 14:56-15:27/31 | 08:00 | 07:01 | 06:47 18:46-19:16/30 | 05:41 | 04:57
| 16:18 | 17:11 | 18:05 | 20:02 07:53-08:16/23 |20:56 | 21:42
7| 08:35 14:57-15:28/31 | 07:58 | 06:59 | 06:44 18:47-19:15/28 | 05:39 | 04:57
| 16:19 | 17:13 | 18:07 | 20:04 07:55-08:14/19 |20:58 | 21:43
8| 08:34 14:56-15:28/32 | 07:56 | 06:56 | 06:42 18:47-19:14/27 | 05:37 | 04:56
| 16:20 | 17:15 | 18:09 | 20:06 07:57-08:12/15 |20:59 | 21:44
9| 08:34 14:56-15:28/32 | 07:54 | 06:54 | 06:40 18:48-19:13/25 | 05:35 | 04:56
| 16:22 | 17:17 | 18:11 | 20:08 08:00-08:06/6 | 21:01 | 21:45
10 | 08:33 14:56-15:29/33 | 07:52 | 06:51 | 06:37 18:49-19:11/22 | 05:33 | 04:55
| 16:23 | 17:19 | 18:13 | 20:09 | 21:03 | 21:46
11 | 08:32 14:58-15:30/32 | 07:50 | 06:49 | 06:35 18:51-19:10/19 | 05:31 | 04:55
| 16:25 |17:21 | 18:15 | 20:11 | 21:05 | 21:47
12| 08:32 14:58-15:30/32 | 07:48 16:44-16:56/12 | 06:47 | 06:33 18:52-19:07/15 | 05:30 | 04:54
| 16:26 | 17:23 | 18:17 | 20:13 | 21:06 | 21:47
13| 08:31 14:58-15:31/33 | 07:46 16:41-16:57/16 | 06:44 | 06:30 18:57-19:02/5 | 05:28 | 04:54
| 16:28 | 17:25 | 18:18 | 20:15 | 21:08 | 21:48
14 | 08:30 14:59-15:31/32 | 07:44 16:40-16:59/19 | 06:42 | 06:28 | 05:26 | 04:53
| 16:29 | 17:27 | 18:20 | 20:17 | 21:10 | 21:49
15| 08:29 14:59-15:31/32 | 07:42 16:38-17:00/22 | 06:40 07:12-07:18/6 | 06:26 | 05:24 | 04:53
| 16:31 | 17:29 | 18:22 | 20:18 | 21:11 | 21:49
16 | 08:29 14:59-15:32/33 | 07:40 16:38-17:01/23 | 06:37 07:08-07:22/14 | 06:23 | 05:23 | 04:53
| 16:32 | 17:31 | 18:24 | 20:20 | 21:13 | 21:50
17 | 08:28 15:00-15:32/32 | 07:38 16:37-17:02/25 | 06:35 07:06-07:25/19 | 06:21 | 05:21 | 04:53
| 16:34 ] 17:33 | 18:26 | 20:22 | 21:15 | 21:50
18 | 08:27 15:00-15:31/31 | 07:36 16:37-17:03/26 | 06:32 07:03-07:25/22 | 06:19 | 05:20 | 04:53
| 16:36 | 17:35 | 18:28 | 20:24 | 21:16 | 21:51
19 | 08:26 15:01-15:32/31 | 07:34 16:36-17:03/27 | 06:30 07:02-07:27/25 | 06:17 | 05:18 | 04:53
| 16:37 | 17:37 | 18:29 | 20:26 | 21:18 | 21:51
20 | 08:24 15:02-15:32/30 | 07:32 16:35-17:03/28 | 06:28 07:00-07:27/27 | 06:14 | 05:17 | 04:53
| 16:39 | 17:39 | 18:31 | 20:27 | 21:19 | 21:52
21]08:23 15:02-15:31/29 | 07:30 16:36-17:03/27 | 06:25 06:59-07:28/29 | 06:12 | 05:15 | 04:53
| 16:41 | 17:41 | 18:33 | 20:29 | 21:21 | 21:52
22 ] 08:22 15:03-15:32/29 | 07:28 16:36-17:03/27 | 06:23 06:57-07:27/30 | 06:10 | 05:14 | 04:53
| 16:43 | 17:42 | 18:35 | 20:31 | 21:22 | 21:52
23] 08:21 15:04-15:32/28 | 07:26 16:36-17:03/27 | 06:20 06:56-07:28/32 | 06:08 | 05:12 | 04:53
| 16:45 | 17:44 | 18:37 | 20:33 | 21:24 | 21:52
241 08:20 15:04-15:31/27 | 07:23 16:36-17:02/26 | 06:18 06:54-07:27/33 | 06:05 | 05:11 | 04:54
| 16:46 | 17:46 | 18:39 18:02-18:08/6 | 20:35 | 21:25 | 21:53
251 08:18 15:06-15:31/25 | 07:21 16:37-17:01/24 | 06:16 06:53-07:27/34 | 06:03 | 05:10 | 04:54
| 16:48 | 17:48 | 18:40 17:58-18:12/14 | 20:36 | 21:27 | 21:53
26 ] 08:17 15:07-15:30/23 | 07:19 16:38-17:00/22 | 07:13 07:53-08:27/34 | 06:01 | 05:08 | 04:54
| 16:50 | 17:50 | 19:42 18:54-19:14/20 | 20:38 | 21:28 | 21:53
27 1 08:16 15:08-15:29/21 | 07:17 16:38-16:58/20 | 07:11 07:51-08:26/35 | 05:59 | 05:07 | 04:55
| 16:52 | 17:52 | 19:44 18:53-19:16/23 | 20:40 | 21:30 | 21:53
28 ] 08:14 15:10-15:28/18 | 07:15 16:40-16:57/17 | 07:08 07:51-08:25/34 | 05:57 | 05:06 | 04:55
| 16:54 | 17:54 | 19:46 18:52-19:17/25 | 20:42 | 21:31 | 21:53
29 ] 08:13 15:12-15:26/14 | | 07:06 07:50-08:24/34 | 05:55 | 05:05 | 04:56
| 16:56 | | 19:48 18:50-19:17/27 | 20:44 | 21:32 | 21:52
30 ] 08:11 15:15-15:23/8 | | 07:04 07:50-08:24/34 | 05:53 | 05:04 | 04:56
| 16:58 | | 19:49 18:49-19:18/29 | 20:45 | 21:34 | 21:52
31 | 08:10 | | 07:01 07:51-08:24/33 | ] 05:03 |
| 16:59 | | 19:51 18:48-19:18/30 | |21:35 |
Sonnenscheinstunden | 252 | 273 | 365 | 417 | 490 | 506
Anzahl Minuten mit Schatten 852 388 660 541 0 0
Tabellen-Layout: Die Daten fur 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
G J
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( Lizenzierter Anwender: )
T&H Ingenieure GmbH
Bremerhavener Heerstrale 10
DE-28717 Bremen
+49 (0) 421 79 400 600
T&H Ingenieure GmbH / info@th-ingenieure.de
Berechnet:
§ 17.05.2023 09:15/3.6.366 )
- ~
SHADOW - Kalender pro WEA
\Berechnung: Zusatzbelastung WEA: 1 - WEA 1 )
(Annahmen fiir Schattenwurfberechnung )
Referenzjahr fir Kalender 2023
Die dargestellten Zeiten sind die astronomisch maximal mégliche Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint taglich von Sonnenauf- bis -untergang
Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb
| Juli JAugust | September | Oktober | November | Dezember
1] 04:57 | 05:35 | 06:28 18:54-19:05/11 | 07:19 | 07:16 16:15-16:22/7 | 08:10 14:40-15:12/32
|21:52 | 21:19 | 20:14 | 19:02 | 16:52 | 16:08
2| 04:57 | 05:36 | 06:29 18:50-19:07/17 | 07:21 | 07:18 | 08:12 14:39-15:12/33
| 21:52 | 21:17 | 20:12 | 18:59 | 16:50 | 16:08
3] 04:58 | 05:38 | 06:31 18:48-19:09/21 | 07:23 | 07:20 | 08:13 14:40-15:13/33
|21:51 | 21:15 | 20:10 | 18:57 | 16:48 | 16:07
4] 04:59 | 05:40 | 06:33 18:47-19:10/23 | 07:25 | 07:22 | 08:15 14:40-15:12/32
| 21:51 | 21:14 | 20:07 | 18:55 | 16:47 | 16:06
5| 05:00 | 05:41 | 06:34 18:44-19:10/26 | 07:27 | 07:24 | 08:16 14:41-15:13/32
| 21:50 | 21:12 | 20:05 07:55-08:06/11 | 18:52 | 16:45 | 16:06
6 | 05:01 | 05:43 | 06:36 18:43-19:11/28 | 07:28 | 07:26 | 08:17 14:41-15:13/32
| 21:50 | 21:10 | 20:02 07:52-08:09/17 | 18:50 | 16:43 | 16:05
7 | 05:02 | 05:45 | 06:38 18:43-19:12/29 | 07:30 | 07:28 | 08:19 14:42-15:14/32
| 21:49 | 21:08 | 20:00 07:50-08:11/21 | 18:48 | 16:41 | 16:04
8| 05:02 | 05:46 | 06:40 18:41-19:11/30 | 07:32 | 07:29 | 08:20 14:42-15:13/31
| 21:49 | 21:06 | 19:58 07:47-08:12/25 | 18:45 | 16:39 | 16:04
9| 05:03 | 05:48 | 06:41 18:41-19:12/31 | 07:34 | 07:31 | 08:21 14:44-15:14/30
| 21:48 | 21:04 | 19:55 07:46-08:13/27 | 18:43 | 16:37 | 16:04
10 | 05:04 | 05:50 | 06:43 18:40-19:11/31 | 07:35 | 07:33 | 08:23 14:44-15:14/30
| 21:47 | 21:02 | 19:53 07:45-08:14/29 | 18:40 | 16:36 | 16:03
11 | 05:06 | 05:51 | 06:45 07:43-08:14/31 | 07:37 | 07:35 | 08:24 14:44-15:14/30
| 21:46 | 21:00 | 19:50 18:39-19:11/32 | 18:38 | 16:34 | 16:03
12 | 05:07 | 05:53 | 06:47 07:43-08:15/32 | 07:39 | 07:37 | 08:25 14:45-15:15/30
| 21:45 | 20:58 | 19:48 18:39-19:11/32 | 18:36 | 16:32 | 16:03
13| 05:08 | 05:55 | 06:48 07:42-08:15/33 | 07:41 | 07:39 | 08:26 14:45-15:15/30
| 21:45 | 20:56 | 19:46 18:39-19:09/30 | 18:33 | 16:31 | 16:03
14 | 05:09 | 05:57 | 06:50 07:41-08:15/34 | 07:43 17:16-17:26/10 | 07:41 14:45-14:57/12 | 08:27 14:46-15:15/29
| 21:44 | 20:54 | 19:43 18:39-19:09/30 | 18:31 | 16:29 | 16:03
15| 05:10 | 05:58 | 06:52 07:41-08:15/34 | 07:44 17:13-17:29/16 | 07:43 14:43-14:59/16 | 08:28 14:46-15:15/29
| 21:43 | 20:52 | 19:41 18:40-19:08/28 | 18:29 | 16:27 | 16:03
16 | 05:11 | 06:00 | 06:53 07:41-08:15/34 | 07:46 17:11-17:30/19 | 07:44 14:41-15:01/20 | 08:29 14:47-15:16/29
| 21:42 | 20:50 | 19:38 18:40-19:07/27 | 18:27 | 16:26 | 16:03
17 | 05:13 | 06:02 | 06:55 07:40-08:14/34 | 07:48 17:09-17:31/22 | 07:46 14:40-15:02/22 | 08:30 14:48-15:16/28
| 21:40 | 20:48 | 19:36 18:40-19:05/25 | 18:24 | 16:24 | 16:03
18 | 05:14 | 06:03 | 06:57 07:40-08:14/34 | 07:50 17:08-17:32/24 | 07:48 14:39-15:04/25 | 08:31 14:48-15:17/29
| 21:39 | 20:46 | 19:33 18:42-19:04/22 | 18:22 | 16:23 | 16:03
19 | 05:15 | 06:05 | 06:59 07:40-08:15/35 | 07:52 17:07-17:33/26 | 07:50 14:39-15:05/26 | 08:31 14:49-15:17/28
| 21:38 | 20:44 | 19:31 18:43-19:02/19 | 18:20 | 16:22 | 16:03
20 | 05:17 | 06:07 | 07:00 07:40-08:14/34 | 07:54 17:07-17:33/26 | 07:52 14:38-15:06/28 | 08:32 14:49-15:17/28
| 21:37 | 20:41 | 19:29 18:45-18:58/13 | 18:18 | 16:20 | 16:04
21 ] 05:18 | 06:09 | 07:02 07:41-08:14/33 | 07:56 17:06-17:33/27 | 07:53 14:38-15:06/28 | 08:33 14:50-15:18/28
|21:36 | 20:39 | 19:26 | 18:15 | 16:19 | 16:04
22 ] 05:20 | 06:10 | 07:04 07:41-08:13/32 | 07:57 17:06-17:33/27 | 07:55 14:38-15:07/29 | 08:33 14:51-15:19/28
| 21:3¢ | 20:37 | 19:24 | 18:13 | 16:18 | 16:04
23] 05:21 | 06:12 | 07:06 07:43-08:13/30 | 07:59 17:06-17:33/27 | 07:57 14:38-15:08/30 | 08:34 14:51-15:19/28
|21:33  |20:35 | 19:21 | 18:11 | 16:16 | 16:05
24 ] 05:22 | 06:14 | 07:07 07:43-08:11/28 | 08:01 17:06-17:33/27 | 07:59 14:38-15:09/31 | 08:34 14:51-15:19/28
|21:32  |20:33 | 19:19 | 18:09 | 16:15 | 16:05
25 ] 05:24 | 06:16 | 07:09 07:44-08:10/26 | 08:03 17:06-17:33/27 | 08:00 14:38-15:09/31 | 08:35 14:52-15:20/28
|21:30 | 20:30 | 19:16 | 18:07 | 16:14 | 16:06
26 | 05:25 | 06:17 | 07:11 07:45-08:09/24 | 08:05 17:06-17:32/26 | 08:02 14:38-15:10/32 | 08:35 14:52-15:20/28
|21:29 | 20:28 | 19:14 | 18:05 | 16:13 | 16:07
27 ] 05:27 | 06:19 | 07:12 07:46-08:08/22 | 08:07 17:07-17:31/24 | 08:04 14:38-15:11/33 | 08:35 14:52-15:21/29
| 21:27 | 20:26 | 19:12 | 18:03 | 16:12 | 16:07
28 ] 05:29 | 06:21 | 07:14 07:47-08:05/18 | 08:09 17:08-17:30/22 | 08:05 14:38-15:10/32 | 08:36 14:53-15:21/28
|21:26 | 20:24 | 19:09 | 18:00 | 16:11 | 16:08
29 ] 05:30 | 06:22 | 07:16 07:49-08:03/14 | 07:11 16:09-16:29/20 | 08:07 14:38-15:11/33 | 08:36 14:53-15:22/29
| 21:24 | 20:21 | 19:07 | 16:58 | 16:10 | 16:09
30 | 05:32 | 06:24 | 07:18 07:53-07:58/5 | 07:12 16:10-16:27/17 | 08:09 14:39-15:11/32 | 08:36 14:53-15:22/29
|21:22 | 20:19 | 19:04 | 16:56 | 16:09 | 16:10
31]05:33 | 06:26 | | 07:14 16:12-16:25/13 | | 08:36 14:54-15:23/29
|21:21 2017 | | 16:54 | | 16:11
Sonnenscheinstunden | 510 | 459 | 383 | 331 | 263 | 237
Anzahl Minuten mit Schatten 0 0 1202 400 467 919
Tabellen-Layout: Die Daten fur 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
G J
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Lizenzierter Anwender:

T&H Ingenieure GmbH
Bremerhavener Heerstrale 10
DE-28717 Bremen

+49 (0) 421 79 400 600
T&H Ingenieure GmbH / info@th-ingenieure.de

Berechnet:

17.05.2023 09:15/3.6.366

(SHADOW - Kalender pro WEA
\Berechnung: Zusatzbelastung WEA: 2 - WEA 2

J\.

(Annahmen fiir Schattenwurfberechnung

Referenzjahr fir Kalender

2023

Die dargestellten Zeiten sind die astronomisch maximal mdgliche Beschattungsdauer, berechnet unter folgenden
Die Sonne scheint taglich von Sonnenauf- bis -untergang
Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb

Annahmen:

J\.

| Januar | Februar | Mérz 1April | Mai 1Juni
1]08:36 14:49-14:55/6 | 08:08 08:44-09:08/24 | 07:12 16:57-17:21/24 | 06:59 | 05:51 | 05:02 05:50-06:10/20
| 16:12 | 17:01 16:01-16:21/20 | 17:56 | 19:53 | 20:47 | 21:36
2] 08:36 14:51-14:55/4 | 08:06 08:41-09:09/28 | 07:10 16:56-17:20/24 | 06:56 | 05:49 | 05:01 05:50-06:09/19
| 16:13 | 17:03 16:02-16:20/18 | 17:58 | 19:55 | 20:49 | 21:37
3] 08:36 | 08:05 08:40-09:11/31 | 07:08 16:57-17:20/23 | 06:54 | 05:47 | 05:00 05:52-06:10/18
| 16:14 | 17:05 16:03-16:20/17 | 18:00 | 19:57 | 20:51 | 21:39
4] 08:35 | 08:03 08:39-09:13/34 | 07:05 16:58-17:19/21 | 06:52 | 05:45 | 04:59 05:52-06:09/17
| 16:15 | 17:07 16:04-16:18/14 | 18:02 | 19:59 | 20:52 | 21:40
5] 08:35 | 08:01 08:38-09:13/35 | 07:03 16:58-17:17/19 | 06:49 | 05:43 | 04:58 05:52-06:09/17
| 16:17 | 17:09 16:06-16:18/12 | 18:04 | 20:00 | 20:54 | 21:41
6 | 08:35 | 08:00 08:37-09:14/37 | 07:01 17:00-17:16/16 | 06:47 | 05:41 | 04:58 05:54-06:09/15
| 16:18 | 17:11 16:09-16:15/6 | 18:05 | 20:02 | 20:56 | 21:42
7| 08:35 | 07:58 08:36-09:15/39 | 06:59 17:02-17:14/12 | 06:44 | 05:39 | 04:57 05:54-06:08/14
| 16:19 | 17:13 | 18:07 | 20:04 | 20:58 | 21:43
8| 08:34 | 07:56 08:36-09:16/40 | 06:56 | 06:42 | 05:37 | 04:56 05:55-06:08/13
| 16:20 | 17:15 | 18:09 | 20:06 | 20:59 | 21:44
9| 08:34 | 07:54 08:35-09:16/41 | 06:54 | 06:40 | 05:35 | 04:56 05:55-06:07/12
| 16:22 | 17:17 | 18:11 | 20:08 | 21:01 | 21:45
10 | 08:33 | 07:52 08:35-09:16/41 | 06:52 | 06:37 | 05:33 | 04:55 05:57-06:07/10
| 16:23 | 17:19 | 18:13 | 20:09 | 21:03 | 21:46
11 | 08:32 | 07:50 08:35-09:17/42 | 06:49 | 06:35 | 05:31 | 04:55 05:57-06:06/9
| 16:25 | 17:21 | 18:15 | 20:11 | 21:05 | 21:46
12 | 08:32 | 07:48 08:35-09:17/42 | 06:47 | 06:33 | 05:30 05:59-06:03/4 | 04:54 05:58-06:05/7
| 16:26 | 17:23 | 18:17 | 20:13 | 21:06 | 21:47
13| 08:31 | 07:46 08:35-09:17/42 | 06:44 | 06:30 | 05:28 05:57-06:05/8 | 04:54 06:00-06:05/5
| 16:28 | 17:25 | 18:18 | 20:15 | 21:08 | 21:48
14 | 08:30 | 07:44 08:35-09:17/42 | 06:42 | 06:28 | 05:26 05:56-06:07/11 | 04:54 06:02-06:04/2
| 16:29 | 17:27 | 18:20 | 20:17 | 21:10 | 21:49
15 | 08:29 | 07:42 08:35-09:16/41 | 06:40 | 06:26 | 05:24 05:54-06:07/13 | 04:53
| 16:31 | 17:29 | 18:22 | 20:18 | 21:11 | 21:49
16 | 08:29 | 07:40 08:35-09:15/40 | 06:37 | 06:23 | 05:23 05:53-06:09/16 | 04:53
| 16:32 | 17:31 | 18:24 | 20:20 | 21:13 | 21:50
17 | 08:28 | 07:38 08:36-09:15/39 | 06:35 | 06:21 | 05:21 05:51-06:09/18 | 04:53
| 16:34 | 17:33 | 18:26 | 20:22 | 21:15 | 21:50
18 | 08:27 | 07:36 08:37-09:15/38 | 06:32 | 06:19 | 05:20 05:50-06:10/20 | 04:53
| 16:36 | 17:35 | 18:28 | 20:24 | 21:16 | 21:51
19 | 08:26 16:03-16:06/3 | 07:34 08:38-09:14/36 | 06:30 | 06:17 | 05:18 05:48-06:09/21 | 04:53
| 16:37 | 17:37 | 18:29 | 20:26 | 21:18 | 21:51
20 | 08:24 16:02-16:08/6 | 07:32 08:38-09:12/34 | 06:28 | 06:14 | 05:17 05:48-06:10/22 | 04:53
| 16:39 | 17:39 17:06-17:12/6 | 18:31 | 20:27 | 21:19 | 21:52
21]08:23 16:01-16:09/8 | 07:30 08:40-09:11/31 | 06:25 | 06:12 | 05:15 05:48-06:11/23 | 04:53
| 16:41 | 17:41 17:03-17:15/12 | 18:33 | 20:29 | 21:21 | 21:52
221 08:22 16:01-16:12/11 | 07:28 08:42-09:09/27 | 06:23 | 06:10 | 05:14 05:47-06:10/23 | 04:53
| 16:43 | 17:42 17:01-17:17/16 | 18:35 | 20:31 | 21:22 | 21:52
23] 08:21 16:01-16:14/13 | 07:26 08:46-09:07/21 | 06:20 | 06:08 | 05:12 05:47-06:11/24 | 04:53
| 16:45 | 17:44 17:00-17:19/19 | 18:37 | 20:33 | 21:24 | 21:52
241 08:20 16:00-16:16/16 | 07:23 16:58-17:20/22 | 06:18 | 06:05 | 05:11 05:47-06:11/24 | 04:54
| 16:46 | 17:46 08:53-09:02/9 | 18:39 | 20:35 | 21:25 | 21:53
251 08:18 16:00-16:18/18 | 07:21 16:58-17:21/23 | 06:16 | 06:03 | 05:10 05:48-06:11/23 | 04:54
| 16:48 | 17:48 | 18:40 | 20:36 | 21:27 | 21:53
26 | 08:17 16:00-16:20/20 | 07:19 16:57-17:21/24 | 07:13 | 06:01 | 05:08 05:48-06:11/23 | 04:54
| 16:50 | 17:50 | 19:42 | 20:38 | 21:28 | 21:53
27 1 08:16 15:59-16:20/21 | 07:17 16:56-17:21/25 | 07:11 | 05:59 | 05:07 05:48-06:11/23 | 04:55
| 16:52 | 17:52 | 19:44 | 20:40 | 21:30 | 21:53
28 1 08:14 16:00-16:21/21 | 07:15 16:56-17:21/25 | 07:08 | 05:57 | 05:06 05:49-06:11/22 | 04:55
| 16:54 | 17:54 | 19:46 | 20:42 | 21:31 | 21:53
29 ] 08:13 16:00-16:21/21 | | 07:06 | 05:55 | 05:05 05:49-06:11/22 | 04:56
| 16:56 | | 19:48 | 20:44 | 21:32 | 21:52
30 ] 08:11 16:00-16:21/21 | | 07:04 | 05:53 | 05:04 05:49-06:11/22 | 04:56 06:04-06:07/3
| 16:58 08:53-09:03/10 | | 19:49 | 20:45 | 21:34 | 21:52
31| 08:10 16:01-16:21/20 | | 07:01 | | 05:03 05:50-06:10/20 |
| 17:00 08:50-09:06/16 | | 19:51 | | 21:35 |
Sonnenscheinstunden | 252 | 273 | 365 | 417 | 490 | 506
Anzahl Minuten mit Schatten 235 1093 139 0 382 181
Tabellen-Layout: Die Daten fur 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
-
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( Lizenzierter Anwender: )
T&H Ingenieure GmbH
Bremerhavener Heerstrale 10
DE-28717 Bremen
+49 (0) 421 79 400 600
T&H Ingenieure GmbH / info@th-ingenieure.de
Berechnet:
§ 17.05.2023 09:15/3.6.366 )
- ~
SHADOW - Kalender pro WEA
\Berechnung: Zusatzbelastung WEA: 2 - WEA 2 )
(Annahmen fiir Schattenwurfberechnung )
Referenzjahr fir Kalender 2023
Die dargestellten Zeiten sind die astronomisch maximal mégliche Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint taglich von Sonnenauf- bis -untergang
Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb
| Juli ] August | Septembd©Oktober | November | Dezember
1] 04:57 06:04-06:09/5 | 05:35 06:07-06:15/8 | 06:28 | 07:19 | 07:16 08:04-08:45/41 | 08:10
| 21:52 | 21:19 | 20:14 | 19:02 | 16:52 | 16:08
2| 04:58 06:02-06:09/7 | 05:36 06:09-06:13/4 | 06:29 | 07:21 | 07:18 08:04-08:45/41 | 08:12
| 21:52 | 21:17 | 20:12 | 18:59 | 16:50 | 16:08
3| 04:58 06:02-06:11/9 | 05:38 | 06:31 | 07:23 | 07:20 08:05-08:46/41 | 08:13
| 21:51 | 21:15 | 20:10 | 18:57 | 16:48 | 16:07
4] 04:59 06:02-06:12/10 | 05:40 | 06:33 | 07:25 | 07:22 08:05-08:46/41 | 08:15
| 21:51 | 21:14 | 20:07 | 18:55 | 16:47 | 16:06
5] 05:00 06:01-06:13/12 | 05:41 | 06:34 | 07:27 | 07:24 08:06-08:45/39 | 08:16
| 21:50 | 21:12 | 20:05 | 18:52 | 16:45 | 16:06
6 | 05:01 06:00-06:13/13 | 05:43 | 06:36 | 07:28 | 07:26 08:07-08:44/37 | 08:17
| 21:50 | 21:10 | 20:02 | 18:50 | 16:43 | 16:05
7| 05:02 06:00-06:14/14 | 05:45 | 06:38 | 07:30 | 07:28 08:08-08:44/36 | 08:19
| 21:49 | 21:08 | 20:00 | 18:48 | 16:41 15:37-15:47/10 | 16:05
8| 05:03 05:59-06:15/16 | 05:46 | 06:40 | 07:32 17:37-17:49/12 | 07:29 08:09-08:43/34 | 08:20
| 21:49 | 21:06 | 19:58 | 18:45 | 16:39 15:35-15:49/14 | 16:04
9| 05:03 05:59-06:16/17 | 05:48 | 06:41 | 07:34 17:35-17:51/16 | 07:31 08:10-08:42/32 | 08:21
| 21:48 | 21:04 | 19:55 | 18:43 | 16:37 15:34-15:50/16 | 16:04
10 | 05:05 05:59-06:16/17 | 05:50 | 06:43 | 07:35 17:33-17:52/19 | 07:33 08:11-08:41/30 | 08:23
| 21:47 | 21:02 | 19:53 | 18:40 | 16:36 15:33-15:51/18 | 16:03
11 | 05:06 05:59-06:17/18 | 05:51 | 06:45 | 07:37 17:32-17:53/21 | 07:35 08:14-08:39/25 | 08:24
| 21:46 | 21:00 | 19:50 | 18:38 | 16:34 15:33-15:52/19 | 16:03
12 | 05:07 05:58-06:17/19 | 05:53 | 06:47 | 07:39 17:31-17:54/23 | 07:37 08:17-08:38/21 | 08:25 14:40-14:45/5
| 21:45 | 20:58 | 19:48 | 18:36 | 16:32 15:32-15:52/20 | 16:03
13 | 05:08 05:58-06:18/20 | 05:55 | 06:48 | 07:41 17:29-17:53/24 | 07:39 15:32-15:53/21 | 08:26 14:39-14:47/8
| 21:45 | 20:56 | 19:46 | 18:33 | 16:31 08:23-08:36/13 | 16:03
14 | 05:09 05:58-06:18/20 | 05:57 | 06:50 | 07:43 17:29-17:53/24 | 07:41 15:32-15:53/21 | 08:27 14:39-14:48/9
| 21:44 | 20:54 | 19:43 | 18:31 | 16:29 08:27-08:31/4 | 16:03
15| 05:10 05:57-06:19/22 | 05:58 | 06:52 | 07:44 17:29-17:53/24 | 07:43 15:32-15:53/21 | 08:28 14:39-14:49/10
| 21:43 | 20:52 | 19:41 | 18:29 | 16:28 | 16:03
16 | 05:11 05:58-06:20/22 | 06:00 | 06:53 | 07:46 17:28-17:53/25 | 07:44 15:32-15:53/21 | 08:29 14:39-14:50/11
| 21:42 | 20:50 | 19:38 | 18:27 | 16:26 | 16:03
17 | 05:13 05:58-06:20/22 | 06:02 | 06:55 | 07:48 17:29-17:53/24 | 07:46 15:32-15:53/21 | 08:30 14:39-14:51/12
| 21:40 | 20:48 | 19:36 | 18:24 | 16:25 | 16:03
18 | 05:14 05:57-06:20/23 | 06:03 | 06:57 | 07:50 17:29-17:52/23 | 07:48 15:33-15:52/19 | 08:31 14:39-14:52/13
| 21:39 | 20:46 | 19:33 | 18:22 | 16:23 | 16:03
19 | 05:15 05:57-06:20/23 | 06:05 | 06:59 | 07:52 17:29-17:52/23 | 07:50 15:34-15:51/17 | 08:31 14:40-14:53/13
| 21:38 | 20:44 | 19:31 | 18:20 09:25-09:33/8 | 16:22 | 16:03
20 | 05:17 05:58-06:21/23 | 06:07 | 07:00 | 07:54 09:18-09:37/19 | 07:52 15:34-15:49/15 | 08:32 14:39-14:52/13
| 21:37 | 20:41 | 19:29 | 18:18 17:30-17:50/20 | 16:20 | 16:04
21 ] 05:18 05:58-06:21/23 | 06:09 | 07:02 | 07:56 09:13-09:39/26 | 07:53 15:35-15:48/13 | 08:33 14:40-14:53/13
| 21:36 | 20:39 | 19:26 | 18:15 17:31-17:48/17 | 16:19 | 16:04
22 ] 05:20 05:57-06:21/24 | 06:10 | 07:04 | 07:57 09:11-09:41/30 | 07:55 15:36-15:46/10 | 08:33 14:41-14:54/13
| 21:34 | 20:37 | 19:24 | 18:13 17:33-17:46/13 | 16:18 | 16:04
23] 05:21 05:57-06:20/23 | 06:12 | 07:06 | 07:59 09:09-09:42/33 | 07:57 15:38-15:45/7 | 08:34 14:41-14:54/13
| 21:33 | 20:35 | 19:21 | 18:11 17:35-17:43/8 | 16:16 | 16:05
24 ] 05:22 05:58-06:21/23 | 06:14 | 07:07 | 08:01 09:08-09:43/35 | 07:59 15:39-15:44/5 | 08:34 14:41-14:54/13
| 21:32 | 20:33 | 19:19 | 18:09 | 16:15 | 16:05
25 ] 05:24 05:58-06:20/22 | 06:16 | 07:09 | 08:03 09:07-09:44/37 | 08:00 15:41-15:43/2 | 08:35 14:42-14:55/13
| 21:30 | 20:30 | 19:16 | 18:07 | 16:14 | 16:06
26 | 05:25 05:59-06:21/22 | 06:17 | 07:11 | 08:05 09:06-09:45/39 | 08:02 | 08:35 14:43-14:56/13
| 21:29 | 20:28 | 19:14 | 18:05 | 16:13 | 16:07
27 ] 05:27 06:00-06:20/20 | 06:19 | 07:12 | 08:07 09:05-09:45/40 | 08:04 | 08:35 14:43-14:56/13
| 21:27 | 20:26 | 19:12 | 18:03 | 16:12 | 16:07
28 | 05:29 06:01-06:19/18 | 06:21 | 07:14 | 08:09 09:04-09:45/41 | 08:05 | 08:36 14:44-14:56/12
| 21:25 | 20:24 | 19:09 | 18:00 | 16:11 | 16:08
29 ] 05:30 06:03-06:19/16 | 06:22 | 07:16 | 07:11 08:04-08:45/41 | 08:07 | 08:36 14:45-14:56/11
| 21:24 | 20:21 | 19:07 | 16:58 | 16:10 | 16:09
30 | 05:32 06:04-06:18/14 | 06:24 | 07:18 | 07:12 08:04-08:46/42 | 08:09 | 08:36 14:46-14:56/10
| 21:22 | 20:19 1 19:04 | 16:56 | 16:09 | 16:10
31 ] 05:33 06:06-06:17/11 | 06:26 | | 07:14 08:04-08:46/42 | | 08:36 14:47-14:56/9
| 21:21 | 20:17 | | 16:54 | | 16:11
Sonnenscheinstunden | 510 | 459 | 383 | 331 | 263 | 237
Anzahl Minuten mit Schatten 548 12 0 749 725 227
Tabellen-Layout: Die Daten fur 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
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( Lizenzierter Anwender: )
T&H Ingenieure GmbH
Bremerhavener Heerstrale 10
DE-28717 Bremen
+49 (0) 421 79 400 600
T&H Ingenieure GmbH / info@th-ingenieure.de
Berechnet:
§ 17.05.2023 09:15/3.6.366 )
- ~
SHADOW - Kalender pro WEA
\Berechnung: Zusatzbelastung WEA: 3 - WEA 3 )
(Annahmen fiir Schattenwurfberechnung )
Referenzjahr fir Kalender 2023
Die dargestellten Zeiten sind die astronomisch maximal mdégliche Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint taglich von Sonnenauf- bis -untergang
Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb
| Januar | Februar | Mérz 1April | Mai | Juni
1]08:36 ] 08:08 15:44-16:09/25 | 07:12 07:43-08:07/24 |06:59 | 05:51 | 05:02
| 16:12 | 17:01 | 17:56 16:59-17:24/25 |19:53 | 20:47 | 21:36
21 08:36 ] 08:06 15:44-16:08/24 | 07:10 07:42-08:08/26 | 06:56 | 05:49 | 05:01
| 16:13 | 17:03 | 17:58 16:57-17:25/28 | 19:55 | 20:49 | 21:37
3108:36 | 08:05 15:45-16:07/22 | 07:08 07:41-08:08/27 | 06:54 | 05:47 | 05:00
| 16:14 | 17:05 | 18:00 16:56-17:26/30 | 19:57 ]| 20:51 | 21:39
4] 08:35 ] 08:03 15:46-16:06/20 | 07:05 07:41-08:09/28 | 06:52 | 05:45 | 04:59
| 16:15 | 17:07 | 18:02 16:55-17:27/32 ]19:59 | 20:52 | 21:40
5108:35 ] 08:01 15:48-16:06/18 | 07:03 07:40-08:08/28 | 06:49 | 05:43 | 04:58
| 16:16 | 17:09 | 18:03 16:54-17:27/33 |20:00 | 20:54 | 21:41
608:35 ] 07:59 15:50-16:04/14 | 07:01 07:40-08:09/29 | 06:47 | 05:41 | 04:57
| 16:18 | 17:11 | 18:05 16:54-17:27/33 |20:02 | 20:56 | 21:42
7108:35 ] 07:58 15:53-16:02/9 | 06:59 07:41-08:09/28 | 06:44 | 05:39 | 04:57
| 16:19 117:13 | 18:07 16:54-17:28/34 |20:04  |20:58 | 21:43
808:34 | 07:56 | 06:56 07:40-08:07/27 | 06:42 ]| 05:37 | 04:56
| 16:20 | 17:15 | 18:09 16:53-17:27/34 |20:06  |20:59 | 21:44
9 08:34 | 07:54 | 06:54 07:41-08:07/26 | 06:40 ]| 05:35 | 04:56
| 16:22 | 17:17 | 18:11 16:53-17:27/34 |20:08 | 21:01 | 21:45
10 | 08:33 | 07:52 | 06:51 07:40-08:06/26 | 06:37 ]| 05:33 | 04:55
| 16:23 | 17:19 | 18:13 16:52-17:26/34 |20:09 | 21:03 | 21:46
11 ] 08:32 | 07:50 | 06:49 07:41-08:05/24 |06:35 ]| 05:31 | 04:55
| 16:25 |17:21 | 18:15 16:53-17:26/33 |20:11 | 21:05 | 21:46
12 ] 08:32 15:49-15:53/4 | 07:48 | 06:47 07:43-08:04/21 |06:33 | 05:30 | 04:54
| 16:26 |1 17:23 | 18:17 16:53-17:26/33 |20:13 | 21:06 | 21:47
13 ] 08:31 15:46-15:55/9 | 07:46 | 06:44 16:53-17:24/31 ] 06:30 | 05:28 | 04:54
| 16:28 | 17:25 | 18:18 07:44-08:01/17 |20:15  |21:08 | 21:48
141 08:30 15:45-15:57/12 | 07:44 | 06:42 16:54-17:24/30 | 06:28 | 05:26 | 04:53
| 16:29 | 17:27 | 18:20 07:46-07:59/13 | 20:17 | 21:10 | 21:49
15 ] 08:29 15:44-15:59/15 | 07:42 | 06:40 16:55-17:22/27 | 06:26 | 05:24 | 04:53
| 16:31 | 17:29 | 18:22 07:51-07:52/1 | 20:18 | 21:11 | 21:49
16 | 08:28 15:44-16:01/17 | 07:40 | 06:37 16:56-17:21/25 | 06:23 | 05:23 | 04:53
| 16:32 1 17:31 | 18:24 | 20:20 | 21:13 | 21:50
17 | 08:28 15:42-16:01/19 | 07:38 | 06:35 16:57-17:18/21 | 06:21 ]| 05:21 | 04:53
| 16:34 |1 17:33 | 18:26 | 20:22 | 21:15 | 21:50
18 | 08:27 15:42-16:03/21 | 07:36 | 06:32 17:00-17:16/16 | 06:19 ] 05:20 | 04:53
| 16:36 |1 17:35 | 18:28 | 20:24 | 21:16 | 21:51
19 | 08:26 15:42-16:04/22 | 07:34 | 06:30 17:03-17:11/8 | 06:17 ] 05:18 | 04:53
| 16:37 | 17:37 | 18:29 | 20:26 | 21:18 | 21:51
20| 08:24 15:42-16:05/23 | 07:32 | 06:28 | 06:14 ] 05:17 | 04:53
| 16:39 | 17:39 | 18:31 | 20:27 | 21:19 | 21:52
21]08:23 15:41-16:05/24 | 07:30 | 06:25 ] 06:12 ] 05:15 | 04:53
| 16:41 | 17:41 | 18:33 | 20:29 | 21:21 | 21:52
22 08:22 15:41-16:06/25 | 07:28 | 06:23 ] 06:10 ] 05:14 | 04:53
| 16:43 | 17:42 | 18:35 | 20:31 | 21:22 | 21:52
23] 08:21 15:41-16:07/26 | 07:26 | 06:20 | 06:08 ] 05:12 | 04:53
| 16:45 | 17:44 | 18:37 | 20:33 | 21:24 | 21:52
241 08:20 15:41-16:07/26 | 07:23 07:53-07:56/3 | 06:18 ] 06:05 ] 05:11 | 04:54
| 16:46 | 17:46 | 18:39 | 20:35 | 21:25 | 21:53
251 08:18 15:42-16:08/26 | 07:21 07:49-08:01/12 | 06:16 | 06:03 ] 05:10 | 04:54
| 16:48 | 17:48 | 18:40 | 20:36 | 21:27 | 21:53
26| 08:17 15:41-16:08/27 | 07:19 07:47-08:03/16 | 07:13 | 06:01 ] 05:08 | 04:54
| 16:50 | 17:50 17:06-17:18/12 | 19:42 | 20:38 | 21:28 | 21:53
271 08:16 15:41-16:08/27 | 07:17 07:45-08:05/20 | 07:11 ] 05:59 ] 05:07 | 04:55
| 16:52 | 17:52 17:02-17:20/18 | 19:44 | 20:40 | 21:30 | 21:53
28] 08:14 15:42-16:09/27 | 07:15 07:43-08:06/23 | 07:08 | 05:57 ] 05:06 | 04:55
| 16:54 | 17:54 17:00-17:23/23 | 19:46 | 20:42 | 21:31 | 21:53
29 08:13 15:42-16:09/27 | | 07:06 ] 05:55 ] 05:05 | 04:56
| 16:56 | | 19:48 | 20:44 | 21:32 | 21:52
30| 08:11 15:42-16:08/26 | | 07:04 | 05:53 | 05:04 | 04:56
| 16:58 | | 19:49 | 20:45 | 21:34 | 21:52
31]08:10 15:43-16:09/26 | | 07:01 | 105:03 |
| 16:59 | | 19:51 | 121:35 |
Sonnenscheinstunden | 252 | 273 | 365 | 417 | 490 | 506
Anzahl Minuten mit Schatten 429 259 886 0 0 0
Tabellen-Layout: Die Daten fur 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
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( Lizenzierter Anwender: )
T&H Ingenieure GmbH
Bremerhavener Heerstrale 10
DE-28717 Bremen
+49 (0) 421 79 400 600
T&H Ingenieure GmbH / info@th-ingenieure.de
Berechnet:
§ 17.05.2023 09:15/3.6.366 )
- ~
SHADOW - Kalender pro WEA
\Berechnung: Zusatzbelastung WEA: 3 - WEA 3 )
(Annahmen fiir Schattenwurfberechnung )
Referenzjahr fir Kalender 2023
Die dargestellten Zeiten sind die astronomisch maximal mégliche Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint taglich von Sonnenauf- bis -untergang
Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb
| Juli JAugust | September | Oktober | November | Dezember
1] 04:57 | 05:35 | 06:28 | 07:19 17:33-18:03/30 | 07:16 | 08:10 15:29-15:36/7
|21:52 | 21:19 | 20:14 | 19:02 08:26-08:39/13 | 16:52 | 16:08
2]04:57 | 05:36 | 06:29 | 07:21 17:32-18:03/31 | 07:18 ] 08:12
|21:52 | 21:17 | 20:12 | 18:59 08:22-08:40/18 | 16:50 | 16:08
3]04:58 | 05:38 | 06:31 | 07:23 08:21-08:42/21 | 07:20 ] 08:13
|21:51 | 21:15 | 20:10 | 18:57 17:31-18:04/33 | 16:48 | 16:07
4]04:59 | 05:40 | 06:33 | 07:25 08:19-08:43/24 | 07:22 | 08:15
| 21:51 | 21:14 | 20:07 | 18:55 17:31-18:04/33 | 16:47 | 16:06
5] 05:00 | 05:41 | 06:34 | 07:26 08:18-08:44/26 | 07:24 15:25-15:30/5 | 08:16
|21:50 | 21:12 | 20:05 | 18:52 17:30-18:04/34 | 16:45 | 16:06
6 | 05:01 | 05:43 | 06:36 | 07:28 08:18-08:44/26 | 07:26 15:21-15:33/12 | 08:17
| 21:50 | 21:10 | 20:02 | 18:50 17:29-18:03/34 | 16:43 | 16:05
7 | 05:02 | 05:45 | 06:38 | 07:30 08:16-08:44/28 | 07:28 15:19-15:35/16 | 08:19
| 21:49 | 21:08 | 20:00 | 18:48 17:29-18:03/34 | 16:41 | 16:04
8| 05:02 | 05:46 | 06:40 | 07:32 08:16-08:44/28 | 07:29 15:17-15:37/20 | 08:20
| 21:49 | 21:06 | 19:58 | 18:45 17:29-18:03/34 | 16:39 | 16:04
9| 05:03 | 05:48 | 06:41 | 07:34 08:15-08:44/29 | 07:31 15:16-15:38/22 | 08:21
| 21:48 | 21:04 | 19:55 | 18:43 17:29-18:02/33 | 16:37 | 16:04
10 | 05:04 | 05:50 | 06:43 | 07:35 08:15-08:43/28 | 07:33 15:15-15:39/24 | 08:23
| 21:47 | 21:02 | 19:53 | 18:40 17:29-18:02/33 | 16:36 | 16:03
11 | 05:06 | 05:51 | 06:45 | 07:37 08:15-08:43/28 | 07:35 15:15-15:39/24 | 08:24
| 21:46 | 21:00 | 19:50 | 18:38 17:30-18:01/31 | 16:34 | 16:03
12 | 05:07 | 05:53 | 06:47 | 07:39 08:15-08:42/27 | 07:37 15:14-15:40/26 | 08:25
| 21:45 | 20:58 | 19:48 | 18:36 17:30-18:00/30 | 16:32 | 16:03
13 | 05:08 | 05:55 | 06:48 | 07:41 08:16-08:42/26 | 07:39 15:14-15:40/26 | 08:26
| 21:45 | 20:56 | 19:46 | 18:33 17:30-17:58/28 | 16:31 | 16:03
14 | 05:09 | 05:57 | 06:50 | 07:43 08:16-08:41/25 | 07:41 15:14-15:41/27 | 08:27
| 21:44 | 20:54 | 19:43 | 18:31 17:31-17:57/26 | 16:29 | 16:03
15| 05:10 | 05:58 | 06:52 | 07:44 08:16-08:38/22 | 07:43 15:14-15:41/27 | 08:28
| 21:43 | 20:52 | 19:41 | 18:29 17:32-17:55/23 | 16:27 | 16:03
16 | 05:11 | 06:00 | 06:53 | 07:46 08:16-08:37/21 | 07:44 15:14-15:41/27 | 08:29
| 21:42 | 20:50 | 19:38 | 18:27 17:34-17:53/19 | 16:26 | 16:03
17 | 05:13 | 06:02 | 06:55 | 07:48 08:18-08:35/17 | 07:46 15:14-15:41/27 | 08:30
| 21:40 | 20:48 | 19:36 | 18:24 17:37-17:50/13 | 16:24 | 16:03
18 | 05:14 | 06:03 | 06:57 | 07:50 08:19-08:33/14 | 07:48 15:14-15:41/27 | 08:31
|21:39 | 20:46 | 19:33 | 18:22 | 16:23 | 16:03
19 | 05:15 | 06:05 | 06:59 | 07:52 08:23-08:29/6 | 07:50 15:15-15:41/26 | 08:31
| 21:38 | 20:44 | 19:31 | 18:20 | 16:22 | 16:03
20| 05:17 | 06:07 | 07:00 | 07:54 | 07:52 15:15-15:41/26 | 08:32
|21:37 | 20:41 | 19:29 | 18:18 | 16:20 | 16:04
21|05:18 | 06:09 | 07:02 | 07:56 | 07:53 15:16-15:41/25 | 08:33
|21:36 | 20:39 | 19:26 | 18:15 | 16:19 | 16:04
2205:20 | 06:10 | 07:04 | 07:57 | 07:55 15:17-15:41/24 | 08:33
|21:3¢ | 20:37 | 19:24 | 18:13 | 16:18 | 16:04
23|05:21 | 06:12 | 07:05 | 07:59 | 07:57 15:17-15:41/24 | 08:34
|21:33 | 20:35 | 19:21 | 18:11 | 16:16 | 16:05
2405:22 | 06:14 | 07:07 | 08:01 | 07:59 15:18-15:41/23 | 08:34
|21:31  |20:33 | 19:19 | 18:09 | 16:15 | 16:05
25|05:24 | 06:16 | 07:09 | 08:03 | 08:00 15:19-15:41/22 | 08:35
|21:30 | 20:30 | 19:16 | 18:07 | 16:14 | 16:06
26 ] 05:25 | 06:17 | 07:11 17:46-17:55/9 | 08:05 | 08:02 15:21-15:41/20 | 08:35
|21:29 | 20:28 | 19:14 | 18:05 | 16:13 | 16:07
27 ] 05:27 | 06:19 | 07:12 17:41-17:58/17 | 08:07 | 08:04 15:22-15:40/18 | 08:35
|21:27 | 20:26 | 19:12 | 18:02 | 16:12 | 16:07
28 ] 05:29 | 06:21 | 07:14 17:39-18:00/21 | 08:09 | 08:05 15:22-15:38/16 | 08:36
|21:25 | 20:23 | 19:09 | 18:00 | 16:11 | 16:08
29 ] 05:30 | 06:22 | 07:16 17:37-18:02/25 | 07:10 | 08:07 15:24-15:38/14 | 08:36
|21:24 | 20:21 | 19:07 | 16:58 | 16:10 | 16:09
30 | 05:32 | 06:24 | 07:18 17:35-18:03/28 | 07:12 | 08:09 15:26-15:37/11 | 08:36
|21:22 | 20:19 | 19:04 08:31-08:34/3 | 16:56 | 16:09 | 16:10
31|05:33 | 06:26 | | 07:14 | | 08:36
|21:21 2017 | | 16:54 | | 16:11
Sonnenscheinstunden | 510 | 459 | 383 | 331 | 263 | 237
Anzahl Minuten mit Schatten 0 0 103 926 559 7
Tabellen-Layout: Die Daten fur 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
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NS

Lizenzierter Anwender:

T&H Ingenieure GmbH
Bremerhavener Heerstrale 10
DE-28717 Bremen

+49 (0) 421 79 400 600
T&H Ingenieure GmbH / info@th-ingenieure.de

Berechnet:

17.05.2023 09:15/3.6.366

(SHADOW - Kalender pro WEA
\Berechnung: Zusatzbelastung WEA: 4 - WEA 4

J\.

(Annahmen fiir Schattenwurfberechnung

Referenzjahr fir Kalender

2023

Die dargestellten Zeiten sind die astronomisch maximal mdgliche Beschattungsdauer, berechnet unter folgenden
Die Sonne scheint taglich von Sonnenauf- bis -untergang
Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb

Annahmen:

J\.

| Januar | Februar | Mérz | April | Mai 1Juni
1]08:36 09:50-10:27/37 | 08:08 16:16-16:32/16 | 07:12 | 06:59 | 05:51 | 05:02 20:28-20:51/23
| 16:12 | 17:01 | 17:56 | 19:53 | 20:47 | 21:36
2| 08:36 09:50-10:28/38 | 08:06 16:16-16:34/18 | 07:10 | 06:56 | 05:49 | 05:01 20:29-20:50/21
| 16:13 | 17:03 | 17:58 | 19:55 | 20:49 | 21:37
3] 08:36 09:51-10:28/37 | 08:05 16:16-16:36/20 | 07:08 | 06:54 | 05:47 | 05:00 20:29-20:50/21
| 16:14 | 17:05 | 18:00 | 19:57 | 20:51 | 21:39
4] 08:35 09:52-10:27/35 | 08:03 16:16-16:36/20 | 07:05 | 06:52 | 05:45 | 04:59 20:30-20:51/21
| 16:15 | 17:07 | 18:02 | 19:59 | 20:52 | 21:40
5] 08:35 09:53-10:27/34 | 08:01 16:17-16:36/19 | 07:03 | 06:49 | 05:43 | 04:58 20:30-20:50/20
| 16:17 | 17:09 | 18:04 | 20:00 | 20:54 | 21:41
6| 08:35 09:53-10:27/34 | 08:00 16:17-16:36/19 | 07:01 | 06:47 | 05:41 | 04:58 20:31-20:51/20
| 16:18 | 17:11 | 18:05 | 20:02 | 20:56 | 21:42
7| 08:35 09:55-10:27/32 | 07:58 16:18-16:36/18 | 06:59 | 06:44 | 05:39 | 04:57 20:31-20:50/19
| 16:19 | 17:13 | 18:07 | 20:04 | 20:58 | 21:43
8| 08:34 09:55-10:13/18 | 07:56 16:19-16:35/16 | 06:56 | 06:42 | 05:37 | 04:56 20:31-20:49/18
| 16:20 10:14-10:26/12 | 17:15 | 18:09 | 20:06 | 20:59 | 21:44
9| 08:34 09:56-10:12/16 | 07:54 16:20-16:34/14 | 06:54 | 06:40 | 05:35 | 04:56 20:32-20:50/18
| 16:22 10:15-10:24/9 | 17:17 | 18:11 | 20:08 | 21:01 | 21:45
10 | 08:33 09:58-10:12/14 | 07:52 16:21-16:33/12 | 06:52 | 06:37 | 05:33 | 04:55 20:33-20:50/17
| 16:23 10:19-10:23/4 | 17:19 | 18:13 | 20:09 | 21:03 | 21:46
11 | 08:32 10:00-10:11/11 | 07:50 16:24-16:30/6 | 06:49 | 06:35 07:02-07:14/12 | 05:31 | 04:55 20:33-20:49/16
| 16:25 | 17:21 | 18:15 | 20:11 | 21:05 | 21:46
12 | 08:32 10:02-10:10/8 | 07:48 | 06:47 | 06:33 06:59-07:16/17 | 05:30 | 04:54 20:34-20:49/15
| 16:26 | 17:23 | 18:17 | 20:13 | 21:06 | 21:47
13| 08:31 | 07:46 | 06:44 | 06:30 06:57-07:17/20 | 05:28 | 04:54 20:35-20:49/14
| 16:28 | 17:25 | 18:18 | 20:15 | 21:08 | 21:48
14 | 08:30 | 07:44 | 06:42 | 06:28 06:56-07:19/23 | 05:26 20:34-20:40/6 | 04:54 20:35-20:49/14
| 16:29 | 17:27 | 18:20 | 20:17 | 21:10 | 21:49
15 | 08:29 | 07:42 | 06:40 | 06:26 06:55-07:19/24 | 05:25 20:33-20:42/9 | 04:53 20:35-20:49/14
| 16:31 | 17:29 | 18:22 | 20:18 | 21:11 | 21:49
16 | 08:28 | 07:40 | 06:37 | 06:23 06:53-07:19/26 | 05:23 20:31-20:43/12 | 04:53 20:36-20:49/13
| 16:32 | 17:31 | 18:24 | 20:20 | 21:13 | 21:50
17 | 08:28 | 07:38 | 06:35 | 06:21 06:52-07:20/28 | 05:21 20:30-20:45/15 | 04:53 20:36-20:49/13
| 16:34 | 17:33 118:26 | 20:22 | 21:15 | 21:50
18 | 08:27 | 07:36 | 06:32 | 06:19 06:52-07:20/28 | 05:20 20:29-20:47/18 | 04:53 20:37-20:49/12
| 16:36 ] 17:35 118:28 | 20:24 | 21:16 | 21:51
19 | 08:26 | 07:34 | 06:30 | 06:17 06:52-07:20/28 | 05:18 20:28-20:48/20 | 04:53 20:37-20:49/12
| 16:38 | 17:37 1 18:29 | 20:26 | 21:18 | 21:51
20 | 08:24 | 07:32 | 06:28 | 06:14 06:52-07:20/28 | 05:17 20:28-20:49/21 | 04:53 20:37-20:49/12
| 16:39 | 17:39 118:31 | 20:27 | 21:19 | 21:52
21 ] 08:23 | 07:30 | 06:25 | 06:12 06:52-07:20/28 | 05:15 20:28-20:50/22 | 04:53 20:38-20:50/12
| 16:41 | 17:41 118:33 | 20:29 | 21:21 | 21:52
22 ] 08:22 | 07:28 | 06:23 | 06:10 06:51-07:18/27 | 05:14 20:27-20:49/22 | 04:53 20:38-20:50/12
| 16:43 | 17:42 118:35 | 20:31 | 21:22 | 21:52
23] 08:21 | 07:26 | 06:20 | 06:08 06:51-07:18/27 | 05:12 20:27-20:50/23 | 04:53 20:38-20:50/12
| 16:45 | 17:44 1 18:37 | 20:33 | 21:24 | 21:52
24 ] 08:20 | 07:23 | 06:18 | 06:06 06:52-07:17/25 | 05:11 20:27-20:50/23 | 04:54 20:38-20:50/12
| 16:46 | 17:46 118:39 | 20:35 | 21:25 | 21:53
251 08:18 | 07:21 | 06:16 | 06:03 06:52-07:16/24 | 05:10 20:27-20:51/24 | 04:54 20:39-20:51/12
| 16:48 | 17:48 | 18:40 | 20:36 | 21:27 | 21:53
26 ] 08:17 | 07:19 | 07:13 | 06:01 06:53-07:15/22 | 05:08 20:27-20:51/24 | 04:54 20:39-20:51/12
| 16:50 | 17:50 | 19:42 | 20:38 | 21:28 | 21:53
27 1 08:16 16:20-16:21/1 | 07:17 | 07:11 | 05:59 06:54-07:14/20 | 05:07 20:28-20:51/23 | 04:55 20:38-20:51/13
| 16:52 | 17:52 | 19:44 | 20:40 | 21:30 | 21:53
28 1 08:14 16:19-16:24/5 | 07:15 | 07:08 | 05:57 06:55-07:12/17 | 05:06 20:28-20:51/23 | 04:55 20:39-20:52/13
| 16:54 | 17:54 | 19:46 | 20:42 | 21:31 | 21:53
29 ] 08:13 16:18-16:26/8 | | 07:06 | 05:55 06:57-07:10/13 | 05:05 20:28-20:51/23 | 04:56 20:38-20:52/14
| 16:56 | | 19:48 | 20:44 | 21:32 | 21:52
30 ] 08:11 16:17-16:28/11 | | 07:04 | 05:53 07:00-07:06/6 | 05:04 20:28-20:51/23 | 04:56 20:38-20:52/14
| 16:58 | 1 19:50 | 20:45 | 21:34 | 21:52
31| 08:10 16:17-16:31/14 | |07:01 | | 05:03 20:28-20:51/23 |
| 17:00 | ]19:51 | | 21:35 |
Sonnenscheinstunden | 252 | 273 | 365 | 417 | 490 | 506
Anzahl Minuten mit Schatten 378 178 0 443 354 459
Tabellen-Layout: Die Daten fur 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
-
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NS

Lizenzierter Anwender:

T&H Ingenieure GmbH
Bremerhavener Heerstrale 10
DE-28717 Bremen

+49 (0) 421 79 400 600
T&H Ingenieure GmbH / info@th-ingenieure.de

Berechnet:

17.05.2023 09:15/3.6.366

(SHADOW - Kalender pro WEA
\Berechnung: Zusatzbelastung WEA: 4 - WEA 4

J\.

(Annahmen fiir Schattenwurfberechnung

Referenzjahr fir Kalender

2023

Die dargestellten Zeiten sind die astronomisch maximal mdégliche Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint taglich von Sonnenauf- bis -untergang
Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb

J\.

| Juli ] August | September | Oktober |November | Dezember
1] 04:57 20:39-20:53/14 | 05:35 | 06:28 06:58-07:17/19 | 07:19 | 07:16 15:55-15:57/2 | 08:10 09:45-09:50/5
| 21:52 | 21:19 | 20:14 | 19:02 | 16:52 | 16:08
2| 04:58 20:38-20:53/15 | 05:37 | 06:29 06:59-07:14/15 | 07:21 | 07:18 15:51-16:01/10 | 08:12 09:42-09:52/10
| 21:52 | 21:17 | 20:12 | 18:59 | 16:50 | 16:08
3| 04:58 20:38-20:54/16 | 05:38 | 06:31 07:02-07:11/9 | 07:23 | 07:20 15:49-16:03/14 | 08:13 09:42-09:54/12
| 21:51 | 21:15 | 20:10 | 18:57 | 16:48 | 16:07
4] 04:59 20:38-20:55/17 | 05:40 | 06:33 | 07:25 | 07:22 15:48-16:04/16 | 08:15 09:41-09:56/15
| 21:51 | 21:14 | 20:07 | 18:55 | 16:47 | 16:06 10:01-10:08/7
5] 05:00 20:37-20:55/18 | 05:41 | 06:35 | 07:27 | 07:24 15:48-16:05/17 | 08:16 09:41-09:57/16
| 21:50 | 21:12 | 20:05 | 18:52 | 16:45 | 16:06 09:59-10:09/10
6 | 05:01 20:37-20:55/18 | 05:43 | 06:36 | 07:28 | 07:26 15:47-16:06/19 | 08:17 09:41-10:12/31
| 21:50 | 21:10 | 20:02 | 18:50 | 16:43 | 16:05
7] 05:02 20:37-20:56/19 | 05:45 | 06:38 | 07:30 | 07:28 15:47-16:06/19 | 08:19 09:40-10:13/33
| 21:49 | 21:08 | 20:00 | 18:48 | 16:41 | 16:05
8| 05:03 20:37-20:56/19 | 05:46 | 06:40 | 07:32 | 07:29 15:47-16:06/19 | 08:20 09:40-10:14/34
| 21:49 | 21:06 | 19:58 | 18:45 | 16:39 | 16:04
9| 05:04 20:37-20:57/20 | 05:48 | 06:41 | 07:34 | 07:31 15:47-16:07/20 | 08:21 09:40-10:15/35
| 21:48 | 21:04 | 19:55 | 18:43 | 16:37 | 16:04
10 | 05:05 20:37-20:58/21 | 05:50 | 06:43 | 07:35 | 07:33 15:47-16:06/19 | 08:23 09:40-10:16/36
| 21:47 | 21:02 | 19:53 | 18:40 | 16:36 | 16:03
11 | 05:06 20:37-20:58/21 | 05:51 | 06:45 | 07:37 | 07:35 15:47-16:04/17 | 08:24 09:40-10:17/37
| 21:46 | 21:00 | 19:50 | 18:38 | 16:34 | 16:03
12 | 05:07 20:37-20:58/21 | 05:53 | 06:47 | 07:39 | 07:37 15:48-16:02/14 | 08:25 09:40-10:17/37
| 21:45 | 20:58 | 19:48 | 18:36 | 16:32 | 16:03
13 | 05:08 20:36-20:59/23 | 05:55 | 06:48 | 07:41 | 07:39 15:48-16:01/13 | 08:26 09:40-10:18/38
| 21:45 | 20:56 | 19:46 | 18:33 | 16:31 | 16:03
14 | 05:09 20:36-20:59/23 | 05:57 | 06:50 | 07:43 | 07:41 15:49-15:59/10 | 08:27 09:41-10:20/39
| 21:44 | 20:54 | 19:43 | 18:31 | 16:29 | 16:03
15| 05:10 20:36-20:59/23 | 05:58 07:05-07:17/12 | 06:52 | 07:45 | 07:43 15:50-15:57/7 | 08:28 09:42-10:20/38
| 21:43 | 20:52 | 19:41 | 18:29 | 16:28 | 16:03
16 | 05:12 20:36-20:59/23 | 06:00 07:03-07:19/16 | 06:53 | 07:46 | 07:44 15:52-15:55/3 | 08:29 09:41-10:20/39
| 21:42 | 20:50 | 19:38 | 18:27 | 16:26 | 16:03
17 | 05:13 20:37-21:00/23 | 06:02 07:01-07:20/19 | 06:55 | 07:48 | 07:46 | 08:30 09:42-10:21/39
| 21:40 | 20:48 | 19:36 | 18:24 | 16:25 | 16:03
18 | 05:14 20:37-21:00/23 | 06:03 07:00-07:22/22 | 06:57 | 07:50 | 07:48 | 08:31 09:42-10:22/40
| 21:39 | 20:46 | 19:33 | 18:22 | 16:23 | 16:03
19 | 05:15 20:36-21:00/24 | 06:05 06:59-07:23/24 | 06:59 | 07:52 | 07:50 | 08:31 09:43-10:23/40
| 21:38 | 20:44 | 19:31 | 18:20 | 16:22 | 16:03
20 | 05:17 20:36-21:00/24 | 06:07 06:57-07:23/26 | 07:00 | 07:54 | 07:52 | 08:32 09:44-10:23/39
| 21:37 | 20:41 | 19:29 | 18:18 | 16:20 | 16:04
21 ] 05:18 20:37-21:00/23 | 06:09 06:57-07:23/26 | 07:02 | 07:56 | 07:53 | 08:33 09:43-10:23/40
| 21:36 | 20:39 | 19:26 | 18:15 | 16:19 | 16:04
22 ] 05:20 20:37-21:00/23 | 06:10 06:56-07:23/27 | 07:04 | 07:57 | 07:55 | 08:33 09:44-10:24/40
| 21:34 | 20:37 | 19:24 | 18:13 | 16:18 | 16:04
23] 05:21 20:37-20:59/22 | 06:12 06:55-07:23/28 | 07:06 | 07:59 | 07:57 | 08:34 09:44-10:24/40
| 21:33 | 20:35 | 19:21 | 18:11 | 16:17 | 16:05
24 ] 05:23 20:38-21:00/22 | 06:14 06:55-07:24/29 | 07:07 | 08:01 | 07:59 | 08:34 09:45-10:25/40
| 21:31 | 20:33 | 19:19 | 18:09 | 16:15 | 16:05
25 ] 05:24 20:38-20:59/21 | 06:16 06:55-07:23/28 | 07:09 | 08:03 | 08:00 | 08:35 09:46-10:25/39
| 21:30 | 20:30 | 19:16 | 18:07 | 16:14 | 16:06
26 | 05:26 20:38-20:58/20 | 06:17 06:55-07:23/28 | 07:11 | 08:05 | 08:02 | 08:35 09:46-10:26/40
| 21:29 | 20:28 | 19:14 | 18:05 | 16:13 | 16:07
27 ] 05:27 20:40-20:57/17 | 06:19 06:55-07:23/28 | 07:12 | 08:07 | 08:04 | 08:35 09:46-10:26/40
| 21:27 | 20:26 | 19:12 | 18:03 | 16:12 | 16:07
28 | 05:29 20:40-20:56/16 | 06:21 06:55-07:21/26 | 07:14 | 08:09 | 08:05 | 08:36 09:47-10:26/39
| 21:25 | 20:24 | 19:09 | 18:00 | 16:11 | 16:08
29 ] 05:30 20:42-20:55/13 | 06:22 06:55-07:21/26 | 07:16 | 07:11 | 08:07 | 08:36 09:47-10:26/39
| 21:24 | 20:21 | 19:07 | 16:58 | 16:10 | 16:09
30 | 05:32 20:42-20:53/11 | 06:24 06:56-07:20/24 | 07:18 | 07:12 | 08:09 | 08:36 09:48-10:26/38
| 21:22 | 20:19 | 19:04 | 16:56 | 16:09 | 16:10
31 ] 05:33 20:45-20:52/7 | 06:26 06:56-07:18/22 | | 07:14 | | 08:36 09:49-10:27/38
| 21:21 | 20:17 | | 16:54 | | 16:11
Sonnenscheinstunden | 510 | 459 | 383 | 331 | 263 | 237
Anzahl Minuten mit Schatten 600 411 43 0 219 1063
Tabellen-Layout: Die Daten fur 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
-
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( Lizenzierter Anwender: )
T&H Ingenieure GmbH
Bremerhavener Heerstrale 10
DE-28717 Bremen
+49 (0) 421 79 400 600
T&H Ingenieure GmbH / info@th-ingenieure.de
Berechnet:
§ 17.05.2023 09:15/3.6.366 )
- ~
SHADOW - Kalender pro WEA
\Berechnung: Zusatzbelastung WEA: 5 - WEA 5 )
(Annahmen fiir Schattenwurfberechnung )
Referenzjahr fir Kalender 2023
Die dargestellten Zeiten sind die astronomisch maximal mdégliche Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint taglich von Sonnenauf- bis -untergang
Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb
| Januar | Februar | Mérz | April | Mai 1Juni
1]08:36 15:05-15:24/19 | 08:08 08:54-09:26/32 | 07:12 | 06:59 | 05:51 06:40-06:49/9 | 05:02
| 16:12 | 17:01 16:00-16:26/26 |17:56 | 19:53 | 20:47 | 21:36
2] 08:36 15:05-15:24/19 | 08:06 08:55-09:26/31 |07:10 | 06:56 | 05:49 | 05:01
| 16:13 | 17:03 16:00-16:26/26 | 17:58 | 19:55 | 20:49 | 21:37
3108:36 15:05-15:24/19 | 08:05 08:55-09:25/30 |07:08 | 06:54 | 05:47 | 05:00
| 16:14 | 17:05 16:00-16:26/26 | 18:00 | 19:57 | 20:51 | 21:39
4] 08:35 15:06-15:25/19 | 08:03 08:57-09:25/28 | 07:05 | 06:52 | 05:45 | 04:59
| 16:15 | 17:07 16:00-16:26/26 | 18:02 | 19:59 | 20:52 | 21:40
508:35 15:08-15:25/17 | 08:01 08:58-09:24/26 | 07:03 | 06:49 | 05:43 | 04:58
| 16:17 | 17:09 16:01-16:27/26 | 18:04 | 20:00 | 20:54 | 21:41
6| 08:35 15:08-15:25/17 | 07:59 08:59-09:22/23 |07:01 | 06:47 | 05:41 | 04:58
| 16:18 | 17:11 16:02-16:27/25 |18:05 | 20:02 | 20:56 | 21:42
71 08:34 15:09-15:26/17 | 07:58 09:01-09:19/18 | 06:59 | 06:44 | 05:39 | 04:57
| 16:19 | 17:13 16:02-16:26/24 | 18:07 | 20:04 | 20:58 | 21:43
8] 08:34 15:10-15:25/15 | 07:56 09:05-09:08/3 | 06:56 | 06:42 | 05:37 | 04:56
| 16:20 | 17:15 16:03-16:26/23 |18:09 | 20:06 | 20:59 | 21:44
9| 08:34 15:10-15:25/15 | 07:54 16:04-16:25/21 | 06:54 | 06:40 | 05:35 | 04:56
| 16:22 | 17:17 | 18:11 ] 20:08 | 21:01 | 21:45
10 | 08:33 15:11-15:24/13 | 07:52 16:05-16:24/19 | 06:51 | 06:37 | 05:33 | 04:55
| 16:23 | 17:19 | 18:13 ] 20:09 | 21:03 | 21:46
11]08:32 15:13-15:25/12 | 07:50 16:06-16:23/17 | 06:49 | 06:35 19:42-19:47/5 | 05:31 | 04:55
| 16:25 | 17:21 | 18:15 ] 20:11 | 21:05 | 21:46
12 1 08:32 15:15-15:24/9 | 07:48 16:08-16:21/13 | 06:47 | 06:33 19:39-19:48/9 | 05:30 | 04:54
| 16:26 |1 17:23 | 18:17 ] 20:13 | 21:06 | 21:47
131 08:31 15:17-15:22/5 | 07:46 16:11-16:17/6 | 06:44 | 06:30 19:38-19:50/12 | 05:28 | 04:54
| 16:28 | 17:25 | 18:18 ] 20:15 | 21:08 | 21:48
141 08:30 09:05-09:13/8 | 07:44 | 06:42 | 06:28 19:37-19:52/15 | 05:26 | 04:54
| 16:29 | 17:27 | 18:20 | 20:17 | 21:10 | 21:49
15 ] 08:29 09:04-09:15/11 | 07:42 1 06:40 | 06:26 19:36-19:52/16 | 05:24 | 04:53
| 16:31 | 17:29 | 18:22 ] 20:18 | 21:11 | 21:49
16 | 08:28 09:03-09:17/14 | 07:40 1 06:37 | 06:23 19:35-19:54/19 | 05:23 | 04:53
| 16:32 117:31 | 18:24 ] 20:20 | 21:13 | 21:50
17 ] 08:28 09:01-09:19/18 | 07:38 1 06:35 | 06:21 06:47-06:52/5 | 05:21 | 04:53
| 16:34 |1 17:33 | 18:26 | 20:22 19:35-19:54/19 | 21:15 | 21:50
18 | 08:27 08:59-09:19/20 | 07:36 1 06:32 | 06:19 06:45-06:54/9 | 05:20 | 04:53
| 16:36 |1 17:35 | 18:28 | 20:24 19:36-19:54/18 | 21:16 | 21:51
19 | 08:26 08:58-09:21/23 | 07:34 1 06:30 | 06:17 06:43-06:56/13 | 05:18 | 04:53
| 16:37 | 17:37 | 18:29 | 20:26 19:36-19:53/17 | 21:18 | 21:51
20 | 08:24 08:57-09:22/25 | 07:32 1 06:28 | 06:14 06:41-06:57/16 | 05:17 | 04:53
| 16:39 |1 17:39 | 18:31 | 20:27 19:36-19:51/15 | 21:19 | 21:52
21]08:23 08:56-09:23/27 | 07:30 1 06:25 | 06:12 06:39-06:57/18 | 05:15 | 04:53
| 16:41 | 17:41 1 18:33 | 20:29 19:37-19:50/13 | 21:21 | 21:52
22 08:22 08:54-09:23/29 | 07:28 1 06:23 | 06:10 06:36-06:56/20 | 05:14 | 04:53
| 16:43 | 17:42 1 18:35 | 20:31 19:38-19:49/11 | 21:22 | 21:52
23] 08:21 08:54-09:25/31 | 07:26 1 06:20 | 06:08 06:35-06:57/22 | 05:12 | 04:53
| 16:45 16:08-16:14/6 | 17:44 | 18:37 | 20:33 19:42-19:45/3 | 21:24 | 21:52
241 08:20 08:53-09:25/32 | 07:23 ] 06:18 | 06:05 06:35-06:56/21 | 05:11 | 04:54
| 16:46 16:05-16:16/11 | 17:46 | 18:39  ]20:35 | 21:25 | 21:53
251 08:18 08:53-09:26/33 | 07:21 ] 06:16 | 06:03 06:35-06:56/21 | 05:10 | 04:54
| 16:48 16:04-16:18/14 | 17:48 | 18:40 ] 20:36 | 21:27 | 21:53
26| 08:17 08:53-09:26/33 | 07:19 1 07:13 | 06:01 06:35-06:56/21 | 05:08 | 04:54
| 16:50 16:03-16:20/17 | 17:50 | 19:42 ] 20:38 | 21:28 | 21:53
271 08:16 08:53-09:27/34 | 07:17 ] 07:11 | 05:59 06:36-06:55/19 | 05:07 | 04:55
| 16:52 16:02-16:21/19 | 17:52 | 19:44 | 20:40 | 21:30 | 21:53
28] 08:14 08:53-09:26/33 | 07:15 1 07:08 | 05:57 06:36-06:54/18 | 05:06 | 04:55
| 16:54 16:02-16:23/21 | 17:54 | 19:46 | 20:42 | 21:31 | 21:53
29 ] 08:13 08:53-09:26/33 | | 07:06 | 05:55 06:37-06:53/16 | 05:05 | 04:56
| 16:56 16:01-16:24/23 | 1 19:48 | 20:44 | 21:32 | 21:52
30| 08:11 08:54-09:27/33 | | 07:04 | 05:53 06:38-06:51/13 | 05:04 | 04:56
| 16:58 16:00-16:24/24 | 1 19:49 | 20:45 | 21:34 | 21:52
31]08:10 08:54-09:27/33 | 107:01 | | 05:03 |
| 17:00 16:01-16:26/25 | 119:51 | | 21:35 |
Sonnenscheinstunden | 252 | 273 | 365 | 417 | 490 | 506
Anzahl Minuten mit Schatten 826 469 0 404 9 0
Tabellen-Layout: Die Daten fur 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
G J
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( Lizenzierter Anwender: )
T&H Ingenieure GmbH
Bremerhavener Heerstrae 10
DE-28717 Bremen
+49 (0) 421 79 400 600
T&H Ingenieure GmbH / info@th-ingenieure.de
Berechnet:
> 17.05.2023 09:15/3.6.366 <
SHADOW - Kalender pro WEA
\Berechnung: Zusatzbelastung WEA: 5 - WEA 5 )
(Annahmen fiir Schattenwurfberechnung )
Referenzjahr fir Kalender 2023
Die dargestellten Zeiten sind die astronomisch maximal mdégliche Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint taglich von Sonnenauf- bis -untergang
Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb
[ Juli | August | September | Oktober |November | Dezember
1]04:57 | 05:35 | 06:28 19:39-19:49/10 | 07:19 ] 07:16 15:36-15:51/15 ] 08:10 14:58-15:04/6
|21:52 | 21:19 | 20:14 | 19:02 | 16:52 | 16:08
2]04:58 | 05:36 | 06:29 19:39-19:46/7 | 07:21 | 07:18 15:34-15:53/19 ] 08:12 14:56-15:06/10
|21:52 | 21:17 | 20:12 | 18:59 | 16:50 | 16:08
3]04:58 | 05:38 | 06:31 19:42-19:44/2 | 07:23 | 07:20 15:33-15:54/21 ] 08:13 14:56-15:07/11
|21:50 | 21:15 | 20:10 | 18:57 | 16:48 | 16:07
4104:59 | 05:40 | 06:33 | 07:25 | 07:22 15:32-15:54/22 | 08:15 14:55-15:08/13
|21:51 | 21:14 | 20:07 | 18:55 | 16:47 | 16:06
5]05:00 | 05:41 | 06:34 | 07:26 | 07:24 08:32-08:41/9 08:42-08:47/5 | 08:16 14:55-15:10/15
|21:50 | 21:12 | 20:05 | 18:52 | 16:45 15:32-15:56/24 | 16:06
6]05:01 | 05:43 | 06:36 | 07:28 | 07:26 08:30-08:51/21 ] 08:17 14:54-15:10/16
| 21:50 | 21:10 | 20:02 | 18:50 | 16:43 15:32-15:56/24 | 16:05
7105:02 | 05:45 | 06:38 | 07:30 | 07:28 08:28-08:53/25 ] 08:19 14:55-15:11/16
| 21:49 | 21:08 | 20:00 | 18:48 | 16:41 15:31-15:57/26 | 16:05
8]05:03 | 05:46 | 06:40 | 07:32 | 07:29 08:27-08:54/27 ] 08:20 14:54-15:12/18
| 21:49 | 21:06 | 19:58 | 18:45 | 16:39 15:31-15:57/26 | 16:04
9]05:04 | 05:48 | 06:41 | 07:34 | 07:31 08:26-08:55/29 ] 08:21 14:55-15:13/18
| 21:48 | 21:04 | 19:55 | 18:43 | 16:37 15:31-15:57/26 | 16:04
10 ] 05:05 | 05:50 | 06:43 | 07:35 | 07:33 08:26-08:56/30 | 08:22 14:55-15:13/18
| 21:47 | 21:02 | 19:53 | 18:40 | 16:36 15:31-15:57/26 | 16:03
11]05:06 | 05:51 | 06:45 | 07:37 | 07:35 08:25-08:57/32 | 08:24 14:55-15:14/19
| 21:46 | 21:00 | 19:50 | 18:38 | 16:34 15:31-15:57/26 | 16:03
12 ] 05:07 | 05:53 | 06:47 | 07:39 | 07:37 08:25-08:57/32 ] 08:25 14:55-15:14/19
| 21:45 | 20:58 | 19:48 | 18:36 | 16:32 15:32-15:57/25 | 16:03
13]05:08 | 05:55 06:49-06:57/8 | 06:48 | 07:41 | 07:39 08:25-08:58/33 ] 08:26 14:55-15:15/20
| 21:45 | 20:56 | 19:46 | 18:33 | 16:31 15:32-15:56/24 | 16:03
141 05:09 | 05:57 06:47-06:59/12 | 06:50 | 07:43 | 07:41 08:25-08:58/33 | 08:27 14:56-15:15/19
| 21:44 | 20:54 | 19:43 | 18:31 ] 16:29 15:33-15:56/23 | 16:03
15]05:10 | 05:58 06:45-07:00/15 | 06:52 | 07:44 | 07:43 08:25-08:58/33 | 08:28 14:56-15:16/20
|21:43 | 20:52 | 19:41 | 18:29 | 16:28 15:33-15:56/23 | 16:03
161 05:11 | 06:00 06:44-07:01/17 | 06:53 | 07:46 | 07:44 08:25-08:59/34 ] 08:29 14:56-15:16/20
| 21:42 | 20:50 | 19:38 | 18:27 | 16:26 15:34-15:55/21 | 16:03
171 05:13 | 06:02 06:42-07:01/19 | 06:55 | 07:48 | 07:46 08:26-08:59/33 ] 08:30 14:57-15:17/20
| 21:40 | 20:48 | 19:36 | 18:24 | 16:25 15:35-15:54/19 | 16:03
18] 05:14 | 06:03 06:42-07:02/20 | 06:57 | 07:50 | 07:48 08:26-08:59/33 ] 08:31 14:58-15:18/20
|21:39 | 20:46 | 19:33 | 18:22 | 16:23 15:37-15:52/15 | 16:03
191 05:15 | 06:05 06:42-07:03/21 | 06:59 | 07:52 | 07:50 08:27-08:59/32 ] 08:31 14:58-15:19/21
|21:38 | 20:44 | 19:31 | 18:20 | 16:22 15:38-15:51/13 | 16:03
20]05:17 | 06:07 06:41-07:02/21 | 07:00 | 07:54 | 07:52 08:28-08:59/31 | 08:32 14:58-15:18/20
|21:37 | 20:41 | 19:29 | 18:18 | 16:20 15:40-15:49/9 | 16:04
21]05:18 | 06:09 06:41-07:02/21 | 07:02 | 07:56 | 07:53 08:28-08:59/31 ] 08:33 14:59-15:19/20
|21:36 | 20:39 | 19:26 | 18:15 | 16:19 15:44-15:47/3 | 16:04
22]05:20 | 06:10 06:40-07:01/21 | 07:04 | 07:57 | 07:55 08:30-08:58/28 ] 08:33 15:00-15:20/20
| 21:34 | 20:37 19:44-19:52/8 | 19:24 | 18:13 | 16:18 | 16:04
23]05:21 | 06:12 06:42-07:01/19 | 07:06 | 07:59 | 07:57 08:32-08:58/26 ] 08:34 15:00-15:20/20
| 21:33 | 20:35 19:42-19:54/12 | 19:21 | 18:11 | 16:16 | 16:05
2405:22 | 06:14 06:44-07:01/17 | 07:07 | 08:01 | 07:59 08:34-08:58/24 | 08:34 15:00-15:20/20
|21:31 ] 20:33 19:41-19:56/15 | 19:19 | 18:09 | 16:15 | 16:05
25]05:24 | 06:16 06:45-06:59/14 | 07:09 | 08:03 | 08:00 08:36-08:58/22 ] 08:35 15:01-15:21/20
| 21:30 ] 20:30 19:39-19:56/17 | 19:16 | 18:07 | 16:14 | 16:06
26]05:25 | 06:17 06:47-06:58/11 | 07:11 | 08:05 | 08:02 08:38-08:57/19 ] 08:35 15:01-15:22/21
| 21:29 | 20:28 19:39-19:56/17 | 19:14 | 18:05 | 16:13 | 16:07
27105:27 | 06:19 06:49-06:56/7 | 07:12 | 08:07 | 08:04 08:41-08:57/16 ] 08:35 15:02-15:22/20
| 21:27 | 20:26 19:37-19:56/19 | 19:12 | 18:03 | 16:12 | 16:07
28] 05:29 | 06:21 06:50-06:52/2 | 07:14 | 08:09 | 08:05 08:43-08:56/13 ] 08:36 15:02-15:22/20
| 21:25 | 20:23 19:37-19:56/19 | 19:09 | 18:00 | 16:11 | 16:08
29105:30 | 06:22 19:37-19:55/18 | 07:16 | 07:10 | 08:07 08:44-08:54/10 ] 08:36 15:02-15:22/20
|21:24 | 20:21 | 19:07 | 16:58 | 16:10 | 16:09
30]05:32 | 06:24 19:37-19:52/15 | 07:18 | 07:12 | 08:09 08:47-08:53/6 | 08:36 15:03-15:23/20
|21:22 | 20:19 | 19:04 | 16:56 | 16:09 | 16:10
31]05:33 | 06:26 19:38-19:50/12 | | 07:14 15:38-15:49/11 | ] 08:36 15:04-15:23/19
|21:21 | 20:17 | | 16:54 | | 16:11
Sonnenscheinstunden | 510 | 459 | 383 | 331 | 263 | 237
Anzahl Minuten mit Schatten 397 19 11 1097 559
Tabellen-Layout: Die Daten fur 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
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( Lizenzierter Anwender: )
T&H Ingenieure GmbH
Bremerhavener Heerstrale 10
DE-28717 Bremen
+49 (0) 421 79 400 600
T&H Ingenieure GmbH / info@th-ingenieure.de
Berechnet:
§ 17.05.2023 09:15/3.6.366 )
- ~
SHADOW - Kalender pro WEA
\Berechnung: Zusatzbelastung WEA: 6 - WEA 6 )
(Annahmen fiir Schattenwurfberechnung )
Referenzjahr fir Kalender 2023
Die dargestellten Zeiten sind die astronomisch maximal mdégliche Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint taglich von Sonnenauf- bis -untergang
Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb
| Januar | Februar | Mérz | April | Mai 1Juni
1]08:36 14:43-15:04/21 | 08:08 15:46-16:18/32 | 07:12 | 06:59 | 05:51 20:01-20:20/19 | 05:02
| 16:12 | 17:01 | 17:56 ] 19:53 | 20:47 | 21:36
2| 08:36 14:44-15:05/21 |08:06 15:45-16:18/33 |07:10 | 06:56 | 05:49 20:00-20:21/21 | 05:01
| 16:13 | 17:03 | 17:58 ] 19:55 | 20:49 | 21:37
3] 08:36 14:44-15:04/20 | 08:05 15:45-16:19/34 |07:08 | 06:54 | 05:47 19:59-20:21/22 | 05:00
| 16:14 | 17:05 | 18:00 | 19:57 | 20:51 | 21:39
4] 08:35 14:45-15:05/20 | 08:03 15:45-16:19/34 | 07:05 | 06:52 | 05:45 19:59-20:21/22 | 04:59
| 16:15 | 17:07 | 18:02 ] 19:58 | 20:52 | 21:40
508:35 14:46-15:05/19 | 08:01 15:46-16:20/34 |07:03 | 06:49 | 05:43 19:59-20:21/22 | 04:58
| 16:16 | 17:09 | 18:03 | 20:00 | 20:54 | 21:41
6| 08:35 14:46-15:05/19 | 07:59 15:45-16:21/36 |07:01 | 06:47 | 05:41 19:59-20:21/22 | 04:57
| 16:18 | 17:11 | 18:05 ] 20:02 | 20:56 | 21:42
7| 08:34 14:48-15:05/17 | 07:58 15:45-16:21/36 | 06:58 | 06:44 | 05:39 19:59-20:21/22 | 04:57
| 16:19 117:13 | 18:07 | 20:04 | 20:58 | 21:43
8| 08:34 14:49-15:05/16 | 07:56 15:46-16:21/35 |06:56 | 06:42 | 05:37 19:59-20:20/21 | 04:56
| 16:20 | 17:15 | 18:09 | 20:06 | 20:59 | 21:44
9| 08:34 14:50-15:04/14 | 07:54 15:46-16:21/35 |06:54 | 06:40 | 05:35 19:59-20:19/20 | 04:56
| 16:22 | 17:17 | 18:11 ] 20:08 | 21:01 | 21:45
10 | 08:33 14:51-15:03/12 | 07:52 08:21-08:28/7 | 06:51 | 06:37 | 05:33 20:01-20:20/19 | 04:55
| 16:23 | 17:19 15:46-16:20/34 | 18:13 | 20:09 | 21:03 | 21:46
11 ] 08:32 14:53-15:03/10 | 07:50 08:19-08:31/12 | 06:49 | 06:35 | 05:31 20:01-20:18/17 | 04:55
| 16:25 | 17:21 15:47-16:20/33 | 18:15 | 20:11 | 21:05 | 21:46
12 ] 08:32 14:56-15:01/5 | 07:48 08:17-08:33/16 | 06:47 | 06:33 | 05:30 20:02-20:17/15 | 04:54
| 16:26 | 17:23 15:47-16:20/33 | 18:17 | 20:13 | 21:06 | 21:47
13 ] 08:31 | 07:46 08:15-08:34/19 | 06:44 | 06:30 | 05:28 20:03-20:16/13 | 04:54
| 16:28 | 17:25 15:47-16:18/31 |18:18 | 20:15 | 21:08 | 21:48
14 ] 08:30 | 07:44 08:13-08:35/22 | 06:42 | 06:28 | 05:26 20:05-20:14/9 | 04:54
| 16:29 | 17:27 15:48-16:17/29 |18:20 | 20:17 | 21:10 | 21:49
15 | 08:29 | 07:42 08:11-08:35/24 | 06:40 | 06:26 | 05:24 20:09-20:11/2 | 04:53
| 16:31 | 17:29 15:49-16:17/28 |18:22 | 20:18 | 21:11 | 21:49
16 | 08:28 | 07:40 08:10-08:35/25 |06:37 | 06:23 | 05:23 | 04:53
| 16:32 | 17:31 15:51-16:16/25 | 18:24 | 20:20 | 21:13 | 21:50
17 | 08:28 | 07:38 08:10-08:36/26 | 06:35 | 06:21 | 05:21 | 04:53
| 16:34 | 17:33 15:52-16:14/22 | 18:26 | 20:22 | 21:15 | 21:50
18 | 08:27 | 07:36 08:10-08:36/26 | 06:32 | 06:19 | 05:20 | 04:53
| 16:36 | 17:35 15:55-16:12/17 |18:28 | 20:24 | 21:16 | 21:51
19 | 08:25 | 07:34 08:11-08:36/25 |06:30 | 06:17 | 05:18 | 04:53
| 16:37 | 17:37 15:58-16:09/11 |18:29 | 20:26 | 21:18 | 21:51
20| 08:24 | 07:32 08:10-08:35/25 | 06:28 | 06:14 | 05:17 | 04:53
| 16:39 |1 17:39 | 18:31 ] 20:27 | 21:19 | 21:52
21]08:23 1 07:30 08:11-08:35/24 |06:25 | 06:12 | 05:15 | 04:53
| 16:41 | 17:40 | 18:33 ] 20:29 | 21:21 | 21:52
22 ] 08:22 | 07:28 08:12-08:34/22 | 06:23 | 06:10 | 05:14 | 04:53
| 16:43 | 17:42 | 18:35 ] 20:31 | 21:22 | 21:52
23] 08:21 15:56-16:05/9 | 07:26 08:13-08:33/20 | 06:20 | 06:08 | 05:12 | 04:53
| 16:45 | 17:44 | 18:37  ]20:33 | 21:24 | 21:52
241 08:20 15:53-16:07/14 | 07:23 08:14-08:31/17 | 06:18 | 06:05 ] 05:11 | 04:54
| 16:46 | 17:46 | 18:39  ]20:35 | 21:25 | 21:53
25]08:18 15:52-16:10/18 | 07:21 08:18-08:29/11 | 06:16 | 06:03 | 05:10 | 04:54
| 16:48 | 17:48 | 18:40 ] 20:36 | 21:27 | 21:53
26 08:17 15:50-16:11/21 | 07:19 | 07:13 ] 06:01 | 05:08 | 04:54
| 16:50 | 17:50 | 19:42 ] 20:38 | 21:28 | 21:53
271 08:16 15:49-16:12/23 | 07:17 | 07:11 ] 05:59 20:07-20:13/6 | 05:07 | 04:55
| 16:52 | 17:52 | 19:44 | 20:40 | 21:30 | 21:53
28] 08:14 15:48-16:14/26 | 07:15 | 07:08 | 05:57 20:05-20:15/10 | 05:06 | 04:55
| 16:54 | 17:54 | 19:46 | 20:42 | 21:31 | 21:53
29 08:13 15:47-16:15/28 | | 07:06 | 05:55 20:03-20:17/14 | 05:05 | 04:56
| 16:56 | | 19:48 | 20:44 | 21:32 | 21:52
30 ] 08:11 15:46-16:16/30 | | 07:04 | 05:53 20:02-20:18/16 | 05:04 | 04:56
| 16:58 | 1 19:49 | 20:45 | 21:34 | 21:52
31]08:10 15:47-16:17/30 | |07:01 | | 05:03 |
| 16:59 | 119:51 | | 21:35 |
Sonnenscheinstunden | 252 | 273 | 365 | 417 | 490 | 506
Anzahl Minuten mit Schatten 393 893 0 46 266 0
Tabellen-Layout: Die Daten fur 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
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( Lizenzierter Anwender: )
T&H Ingenieure GmbH
Bremerhavener Heerstrale 10
DE-28717 Bremen
+49 (0) 421 79 400 600
T&H Ingenieure GmbH / info@th-ingenieure.de
Berechnet:
§ 17.05.2023 09:15/3.6.366 )
- ~
SHADOW - Kalender pro WEA
\Berechnung: Zusatzbelastung WEA: 6 - WEA 6 )
(Annahmen fiir Schattenwurfberechnung )
Referenzjahr fir Kalender 2023
Die dargestellten Zeiten sind die astronomisch maximal mégliche Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint taglich von Sonnenauf- bis -untergang
Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb
| Juli ] August | Septembd©Oktober | November | Dezember
1] 04:57 | 05:35 20:14-20:26/12 | 06:28 | 07:19 | 07:16 07:47-08:00/13 | 08:10
| 21:52 | 21:19 | 20:14 | 19:02 | 16:52 15:16-15:49/33 | 16:08
2| 04:57 | 05:36 20:13-20:28/15 | 06:29 | 07:21 | 07:18 07:49-07:58/9 | 08:12 14:36-14:44/8
| 21:52 | 21:17 | 20:12 | 18:59 | 16:50 15:15-15:49/34 | 16:08
3] 04:58 | 05:38 20:11-20:28/17 | 06:31 | 07:23 | 07:20 15:15-15:49/34 | 08:13 14:35-14:46/11
| 21:51 | 21:15 | 20:09 | 18:57 | 16:48 | 16:07
4] 04:59 | 05:40 20:11-20:30/19 | 06:33 | 07:25 | 07:22 15:14-15:49/35 | 08:15 14:34-14:47/13
| 21:51 | 21:14 | 20:07 | 18:55 | 16:47 | 16:06
5| 05:00 | 05:41 20:10-20:30/20 | 06:34 | 07:26 | 07:24 15:15-15:50/35 | 08:16 14:34-14:49/15
| 21:50 | 21:12 | 20:05 | 18:52 | 16:45 | 16:06
6 | 05:01 | 05:43 20:10-20:30/20 | 06:36 | 07:28 | 07:26 15:15-15:50/35 | 08:17 14:33-14:50/17
| 21:50 | 21:10 | 20:02 | 18:50 | 16:43 | 16:05
7 | 05:02 | 05:45 20:09-20:30/21 | 06:38 | 07:30 | 07:27 15:15-15:50/35 | 08:19 14:33-14:51/18
| 21:49 | 21:08 | 20:00 | 18:48 | 16:41 | 16:04
8| 05:02 | 05:46 20:09-20:31/22 | 06:40 | 07:32 | 07:29 15:15-15:50/35 | 08:20 14:33-14:52/19
| 21:49 | 21:06 | 19:58 | 18:45 | 16:39 | 16:04
9| 05:03 | 05:48 20:08-20:30/22 | 06:41 | 07:34 | 07:31 15:16-15:50/34 | 08:21 14:34-14:53/19
| 21:48 | 21:04 | 19:55 | 18:43 | 16:37 | 16:04
10 | 05:04 | 05:50 20:08-20:30/22 | 06:43 | 07:35 | 07:33 15:16-15:50/34 | 08:22 14:33-14:54/21
| 21:47 | 21:02 | 19:53 | 18:40 | 16:36 | 16:03
11 | 05:06 | 05:51 20:09-20:30/21 | 06:45 | 07:37 | 07:35 15:17-15:49/32 | 08:24 14:33-14:54/21
| 21:46 | 21:00 | 19:50 | 18:38 | 16:34 | 16:03
12 | 05:07 | 05:53 20:08-20:29/21 | 06:46 | 07:39 | 07:37 15:17-15:49/32 | 08:25 14:33-14:55/22
| 21:45 | 20:58 | 19:48 | 18:36 | 16:32 | 16:03
13 | 05:08 | 05:55 20:09-20:29/20 | 06:48 | 07:41 | 07:39 15:18-15:48/30 | 08:26 14:33-14:55/22
| 21:45 | 20:56 | 19:46 | 18:33 | 16:31 | 16:03
14 | 05:09 | 05:57 20:09-20:26/17 | 06:50 | 07:43 | 07:41 15:19-15:47/28 | 08:27 14:34-14:56/22
| 21:44 | 20:54 | 19:43 | 18:31 | 16:29 | 16:03
15| 05:10 | 05:58 20:10-20:25/15 | 06:52 | 07:44 | 07:43 15:20-15:47/27 | 08:28 14:34-14:56/22
| 21:43 | 20:52 | 19:41 | 18:29 | 16:27 | 16:03
16 | 05:11 | 06:00 20:12-20:23/11 | 06:53 | 07:46 | 07:44 15:21-15:46/25 | 08:29 14:34-14:57/23
| 21:42 | 20:50 | 19:38 | 18:27 | 16:26 | 16:03
17 | 05:13 | 06:02 20:13-20:21/8 | 06:55 | 07:48 | 07:46 15:22-15:45/23 | 08:30 14:35-14:58/23
| 21:40 | 20:48 | 19:36 | 18:24 | 16:24 | 16:03
18 | 05:14 | 06:03 | 06:57 | 07:50 08:50-08:59/9 | 07:48 15:24-15:44/20 | 08:30 14:35-14:59/24
| 21:39 | 20:46 | 19:33 | 18:22 | 16:23 | 16:03
19 | 05:15 | 06:05 | 06:59 | 07:52 08:46-09:02/16 | 07:50 15:26-15:42/16 | 08:31 14:36-14:59/23
| 21:38 | 20:44 | 19:31 | 18:20 | 16:22 | 16:03
20 | 05:17 | 06:07 | 07:00 | 07:54 08:44-09:03/19 | 07:52 15:28-15:40/12 | 08:32 14:36-14:59/23
| 21:37 | 20:41 | 19:29 | 18:18 | 16:20 | 16:04
21 ] 05:18 | 06:09 | 07:02 | 07:56 08:43-09:04/21 | 07:53 15:33-15:36/3 | 08:33 14:37-15:00/23
| 21:36 | 20:39 | 19:26 | 18:15 | 16:19 | 16:04
22 ] 05:20 | 06:10 | 07:04 | 07:57 08:42-09:05/23 | 07:55 | 08:33 14:37-15:01/24
| 21:34 | 20:37 | 19:24 | 18:13 | 16:18 | 16:04
23] 05:21 | 06:12 | 07:05 | 07:59 08:41-09:05/24 | 07:57 | 08:34 14:37-15:01/24
| 21:33 | 20:35 |19:21 | 18:11 | 16:16 | 16:05
24 ] 05:22 | 06:14 | 07:07 | 08:01 08:40-09:05/25 | 07:59 | 08:34 14:38-15:01/23
| 21:31 | 20:33 | 19:19 | 18:09 16:29-16:38/9 | 16:15 | 16:05
25 ] 05:24 | 06:15 | 07:09 | 08:03 08:40-09:06/26 | 08:00 | 08:35 14:39-15:02/23
| 21:30 | 20:30 | 19:16 | 18:07 16:25-16:41/16 | 16:14 | 16:06
26 ] 05:25 | 06:17 | 07:11 | 08:05 08:40-09:05/25 | 08:02 | 08:35 14:39-15:02/23
| 21:29 | 20:28 | 19:14 | 18:05 16:23-16:43/20 | 16:13 | 16:07
27 ] 05:27 | 06:19 | 07:12 | 08:07 08:40-09:05/25 | 08:04 | 08:35 14:39-15:03/24
| 21:27 | 20:26 | 19:12 | 18:02 16:21-16:45/24 | 16:12 | 16:07
28 ] 05:29 | 06:21 | 07:14 | 08:09 08:40-09:05/25 | 08:05 | 08:36 14:40-15:03/23
| 21:25 | 20:23 | 19:09 | 18:00 16:19-16:46/27 | 16:11 | 16:08
29 ] 05:30 | 06:22 | 07:16 | 07:10 07:41-08:04/23 | 08:07 | 08:36 14:40-15:03/23
| 21:24 | 20:21 | 19:07 | 16:58 15:18-15:47/29 | 16:10 | 16:09
30 | 05:32 | 06:24 | 07:18 | 07:12 07:43-08:03/20 | 08:09 | 08:36 14:41-15:04/23
| 21:22 | 20:19 | 19:04 | 16:56 15:17-15:48/31 | 16:09 | 16:10
31 ] 05:33 20:16-20:25/9 | 06:26 | | 07:14 07:45-08:02/17 | | 08:36 14:42-15:04/22
| 21:21 | 20:17 | | 16:54 15:16-15:48/32 | | 16:11
Sonnenscheinstunden | 510 | 459 | 383 | 331 | 263 | 237
Anzahl Minuten mit Schatten 9 303 0 486 614 621
Tabellen-Layout: Die Daten fur 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
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( Lizenzierter Anwender: )
T&H Ingenieure GmbH
Bremerhavener Heerstrale 10
DE-28717 Bremen
+49 (0) 421 79 400 600
T&H Ingenieure GmbH / info@th-ingenieure.de
Berechnet:
> 17.05.2023 09:15/3.6.366 <
SHADOW - Kalender pro WEA
\Berechnung: Zusatzbelastung WEA: 7 - WEA 7 )
(Annahmen fiir Schattenwurfberechnung )
Referenzjahr fir Kalender 2023
Die dargestellten Zeiten sind die astronomisch maximal mdégliche Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint taglich von Sonnenauf- bis -untergang
Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb
|Januar |Februar |Marz 1 April | Mai 1Juni
108:36 09:30-09:57/27 |08:08 | 07:12 | 06:59 07:39-07:56/17 | 05:51 ] 05:02 05:42-06:11/29
| 16:12 15:08-15:30/22 |17:01 | 17:56 | 19:53 | 20:47 | 21:36 20:05-20:35/30
2] 08:36 09:31-09:57/26 | 08:06 | 07:10 | 06:56 07:40-07:54/14 | 05:49 ] 05:01 05:41-06:11/30
| 16:13 15:09-15:31/22 |17:03 | 17:58 | 19:55 | 20:49 | 21:37 20:05-20:35/30
3]08:36 09:32-09:58/26 | 08:05 | 07:08 | 06:54 07:42-07:51/9 | 05:47 ] 05:00 05:42-06:12/30
| 16:14 15:09-15:30/21 |17:05 | 18:00 | 19:57 | 20:51 | 21:39 20:05-20:35/30
4] 08:35 09:32-09:57/25 | 08:03 | 07:05 | 06:52 | 05:45 | 04:59 05:42-06:13/31
| 16:15 15:10-15:31/21 |17:07 | 18:02 | 19:59 | 20:52 | 21:40 20:06-20:35/29
5] 08:35 09:33-09:57/24 |08:01 | 07:03 | 06:49 | 05:43 | 04:58 05:41-06:13/32
| 16:17 15:11-15:32/21 |17:09 | 18:04 | 20:00 | 20:54 | 21:41 20:07-20:35/28
6] 08:35 09:34-09:56/22 |07:59 | 07:01 | 06:47 | 05:41 | 04:58 05:42-06:14/32
| 16:18 15:11-15:32/21 |17:11 | 18:05 | 20:02 | 20:56 | 21:42 20:08-20:35/27
7] 08:34 09:35-09:56/21 |07:58 | 06:59 | 06:44 | 05:39 | 04:57 05:41-06:13/32
| 16:19 15:11-15:32/21 |17:13 | 18:07 | 20:04 | 20:58 | 21:43 20:08-20:35/27
8]08:34 09:36-09:48/12 09:50-09:54/4 | 07:56 | 06:56 | 06:42 ] 05:37 20:16-20:22/6 | 04:56 05:42-06:14/32
| 16:20 15:12-15:32/20 |17:15 | 18:09 | 20:06 | 20:59 | 21:44 20:08-20:34/26
9] 08:34 09:37-09:48/11 |07:54 | 06:54 | 06:40 ] 05:35 20:12-20:25/13 | 04:56 05:41-06:14/33
| 16:22 15:13-15:32/19 |17:17 | 18:11 | 20:08 | 21:01 | 21:45 20:09-20:35/26
10 | 08:33 09:39-09:48/9 ]07:52 | 06:51 | 06:37 ] 05:33 20:10-20:28/18 | 04:55 05:42-06:15/33
| 16:23 15:13-15:32/19 |17:19 | 18:13 | 20:09 | 21:03 | 21:46 20:09-20:35/26
11| 08:32 09:41-09:46/5 107:50 | 06:49 | 06:35 ] 05:31 20:08-20:29/21 | 04:55 05:41-06:14/33
| 16:25 15:15-15:33/18 |17:21 | 18:15 | 20:11 | 21:05 | 21:46 20:09-20:34/25
12 | 08:32 15:15-15:33/18 |07:48 | 06:47 | 06:33 ] 05:30 20:08-20:31/23 | 04:54 05:42-06:15/33
| 16:26 |17:23 | 18:17 | 20:13 | 21:06 | 21:47 20:10-20:35/25
13| 08:31 15:16-15:33/17 |07:46 | 06:44 | 06:30 ] 05:28 20:06-20:31/25 | 04:54 05:42-06:15/33
| 16:28 |17:25 | 18:18 | 20:15 | 21:08 | 21:48 20:11-20:35/24
14| 08:30 15:17-15:32/15 |07:44 | 06:42 | 06:28 ] 05:26 20:05-20:32/27 | 04:54 05:42-06:16/34
| 16:29 |17:27 | 18:20 | 20:17 | 21:10 | 21:49 20:11-20:35/24
15| 08:29 15:19-15:32/13 |07:42 | 06:40 | 06:26 ] 05:25 20:05-20:33/28 | 04:53 05:43-06:16/33
| 16:31 |17:29 | 18:22 | 20:18 | 21:11 | 21:49 20:11-20:34/23
16 | 08:28 15:20-15:31/11 |07:40 | 06:37 | 06:23 | 05:23 20:04-20:33/29 | 04:53 05:42-06:16/34
| 16:32 |17:31 | 18:24 | 20:20 | 21:13 | 21:50 20:12-20:34/22
17 | 08:28 15:21-15:29/8 |07:38 | 06:35 ] 06:21 ] 05:21 20:04-20:34/30 | 04:53 05:42-06:16/34
| 16:34 |17:33 | 18:26 | 20:22 | 21:15 | 21:50 20:12-20:34/22
18 | 08:27 107:36 | 06:32 | 06:19 ] 05:20 20:04-20:35/31 | 04:53 05:42-06:16/34
| 16:36 |17:35 | 18:28 | 20:24 | 21:16 | 21:51 20:12-20:34/22
19 | 08:25 |07:34 | 06:30 18:01-18:05/4 | 06:17 ] 05:18 20:03-20:34/31 | 04:53 05:43-06:16/33
| 16:37 |17:37 | 18:29 | 20:26 | 21:18 | 21:51 20:13-20:34/21
20 | 08:24 |07:32 | 06:28 17:59-18:07/8 | 06:14 ] 05:17 20:03-20:35/32 | 04:53 05:43-06:17/34
| 16:39 |17:39 | 18:31 | 20:27 | 21:19 | 21:52 20:13-20:34/21
211 08:23 |07:30 | 06:25 06:51-06:54/3 | 06:12 ] 05:15 20:03-20:36/33 | 04:53 05:44-06:18/34
| 16:41 |17:41 | 18:33 17:58-18:09/11 | 20:29 | 21:21 | 21:52 20:14-20:36/22
22| 08:22 |07:28 | 06:23 06:48-06:57/9 | 06:10 ] 05:14 05:50-06:00/10 | 04:53 05:44-06:18/34
| 16:43 | 17:42 | 18:35 17:56-18:11/15 | 20:31 | 21:22 20:03-20:35/32 | 21:52 20:14-20:36/22
23] 08:21 |07:26 | 06:20 06:46-06:58/12 | 06:08 ] 05:12 05:48-06:02/14 | 04:53 05:44-06:18/34
| 16:45 | 17:44 | 18:37 17:56-18:13/17 | 20:33 | 21:24 20:03-20:35/32 | 21:52 20:14-20:36/22
24 | 08:20 | 07:23 | 06:18 06:44-07:00/16 | 06:06 ] 05:11 05:47-06:04/17 | 04:54 05:44-06:18/34
| 16:46 |17:46 | 18:39 17:55-18:13/18 | 20:35 | 21:25 20:03-20:36/33 | 21:53 20:14-20:35/21
25| 08:18 ]07:21 | 06:16 06:41-07:00/19 | 06:03 ] 05:10 05:46-06:06/20 | 04:54 05:45-06:18/33
| 16:48 | 17:48 | 18:40 17:55-18:13/18 | 20:36 | 21:27 20:03-20:36/33 | 21:53 20:15-20:36/21
26 | 08:17 |07:19 | 07:13 07:39-08:00/21 | 06:01 | 05:08 05:45-06:07/22 | 04:54 05:44-06:18/34
| 16:50 |17:50 | 19:42 18:54-19:12/18 | 20:38 | 21:28 20:04-20:36/32 | 21:53 20:14-20:36/22
27| 08:16 |07:17 | 07:11 07:38-08:00/22 | 05:59 | 05:07 05:44-06:08/24 | 04:55 05:45-06:19/34
| 16:52 |17:52 | 19:44 18:55-19:11/16 | 20:40 | 21:30 20:04-20:36/32 | 21:53 20:14-20:36/22
28| 08:14 |07:15 | 07:08 07:38-08:00/22 | 05:57 ] 05:06 05:44-06:09/25 | 04:55 05:45-06:19/34
| 16:54 |17:54 | 19:46 18:57-19:10/13 | 20:42 | 21:31 20:04-20:36/32 | 21:53 20:14-20:37/23
29 | 08:13 | | 07:06 07:37-07:59/22 | 05:55 ] 05:05 05:43-06:09/26 | 04:56 05:46-06:19/33
| 16:56 | | 19:48 18:57-19:08/11 | 20:44 | 21:32 20:04-20:36/32 | 21:52 20:14-20:37/23
30 | 08:11 | | 07:04 07:38-07:58/20 | 05:53 | 05:04 05:43-06:10/27 | 04:56 05:45-06:19/34
| 16:58 | | 19:49 | 20:45 | 21:34 20:05-20:36/31 | 21:52 20:14-20:38/24
31 08:10 | | 07:01 07:39-07:58/19 | | 05:03 05:42-06:11/29 |
| 17:00 | | 19:51 | | 21:35 20:05-20:36/31 |
Sonnenscheinstunden | 252 | 273 | 365 | 417 | 490 | 506
Anzahl Minuten mit Schatten 519 334 40 881 1717
Tabellen-Layout: Die Daten fur 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
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( Lizenzierter Anwender: )
T&H Ingenieure GmbH
Bremerhavener Heerstrae 10
DE-28717 Bremen
+49 (0) 421 79 400 600
T&H Ingenieure GmbH / info@th-ingenieure.de
Berechnet:
> 17.05.2023 09:15/3.6.366 <
SHADOW - Kalender pro WEA
\Berechnung: Zusatzbelastung WEA: 7 - WEA 7 )
(Annahmen fiir Schattenwurfberechnung )
Referenzjahr fir Kalender 2023
Die dargestellten Zeiten sind die astronomisch maximal mdégliche Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint taglich von Sonnenauf- bis -untergang
Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb
1 Juli | August | September | Oktober | November | Dezember
1| 04:57 05:46-06:19/33 | 05:35 20:16-20:42/26 | 06:28 107:19 | 07:16 | 08:10 14:58-15:14/16
| 21:52 20:15-20:39/24 | 21:19 | 20:14 119:02 | 16:52 | 16:08
2] 04:58 05:46-06:19/33 | 05:37 20:18-20:41/23 | 06:29 |07:21 | 07:18 | 08:12 14:57-15:15/18
| 21:52 20:14-20:39/25 | 21:17 | 20:12 | 18:59 | 16:50 | 16:08
3]04:58 05:46-06:19/33 | 05:38 20:18-20:39/21 | 06:31 |07:23 | 07:20 | 08:13 09:23-09:29/6
| 21:51 20:14-20:39/25 | 21:15 | 20:10 |18:57 | 16:48 | 16:07 14:57-15:16/19
4] 04:59 05:47-06:20/33 | 05:40 20:20-20:38/18 | 06:33 |07:25 | 07:22 | 08:15 09:22-09:32/10
| 21:51 20:14-20:40/26 | 21:14 | 20:07 |18:55 | 16:47 | 16:06 14:57-15:16/19
5]05:00 05:47-06:20/33 | 05:41 20:22-20:36/14 | 06:34 |07:26 | 07:24 | 08:16 09:21-09:33/12
| 21:50 20:14-20:40/26 | 21:12 | 20:05 |18:52 | 16:45 | 16:06 14:57-15:17/20
6]05:01 05:47-06:19/32 | 05:43 20:25-20:33/8 | 06:36 |07:28 | 07:26 | 08:17 09:21-09:34/13 09:35-09:41/6
| 21:50 20:14-20:40/26 | 21:10 | 20:02 118:50 | 16:43 | 16:05 14:57-15:17/20
71 05:02 05:47-06:19/32 | 05:45 | 06:38 |07:30 | 07:27 | 08:19 09:21-09:42/21
| 21:49 20:14-20:41/27 | 21:08 | 20:00 | 18:48 | 16:41 | 16:05 14:58-15:18/20
8] 05:03 05:48-06:19/31 | 05:46 | 06:40 107:32 | 07:29 | 08:20 09:20-09:43/23
| 21:49 20:14-20:41/27 | 21:06 | 19:58 | 18:45 | 16:39 | 16:04 14:58-15:18/20
9] 05:04 05:48-06:20/32 | 05:48 | 06:41 107:34 | 07:31 | 08:21 09:21-09:45/24
| 21:48 20:14-20:42/28 | 21:04 | 19:55 |18:43 | 16:37 | 16:04 14:58-15:20/22
10 | 05:05 05:49-06:19/30 | 05:50 | 06:43 107:35 | 07:33 | 08:22 09:21-09:46/25
| 21:47 20:13-20:42/29 | 21:02 | 19:53 1 18:40 | 16:36 | 16:03 14:59-15:20/21
11 | 05:06 05:49-06:19/30 | 05:51 | 06:45 07:34-07:45/11 | 07:37 | 07:35 | 08:24 09:21-09:47/26
| 21:46 20:13-20:43/30 | 21:00 | 19:50 118:38 | 16:34 | 16:03 14:59-15:20/21
12 | 05:07 05:49-06:19/30 | 05:53 | 06:47 07:32-07:47/15 | 07:39 | 07:37 | 08:25 09:21-09:47/26
| 21:45 20:13-20:43/30 | 20:58 | 19:48 118:36 | 16:32 | 16:03 14:59-15:20/21
13 | 05:08 05:50-06:19/29 | 05:55 | 06:48 07:31-07:48/17 | 07:41 | 07:39 | 08:26 09:21-09:48/27
| 21:45 20:13-20:43/30 | 20:56 | 19:46 118:33 | 16:31 | 16:03 14:59-15:21/22
14 | 05:09 05:50-06:18/28 | 05:57 | 06:50 07:29-07:48/19 | 07:43 | 07:41 | 08:27 09:22-09:50/28
| 21:44 20:13-20:44/31 | 20:54 | 19:43 ]18:31 | 16:29 | 16:03 15:00-15:21/21
15| 05:10 05:51-06:18/27 | 05:58 | 06:52 07:28-07:49/21 | 07:44 | 07:43 | 08:28 09:22-09:50/28
| 21:43 20:13-20:44/31 | 20:52 | 19:41 18:50-18:56/6 | 18:29 | 16:28 | 16:03 15:00-15:22/22
16 | 05:12 05:52-06:18/26 | 06:00 | 06:53 07:28-07:49/21 | 07:46 | 07:44 | 08:29 09:22-09:50/28
| 21:42 20:12-20:44/32 | 20:50 | 19:38 18:46-18:58/12 | 18:27 | 16:26 | 16:03 15:01-15:22/21
17 | 05:13 05:53-06:18/25 | 06:02 | 06:55 07:26-07:48/22 | 07:48 | 07:46 | 08:30 09:22-09:51/29
| 21:40 20:13-20:45/32 | 20:48 | 19:36 18:45-18:59/14 | 18:24 | 16:25 | 16:03 15:01-15:23/22
18 | 05:14 05:53-06:17/24 | 06:03 | 06:57 07:26-07:48/22 | 07:50 | 07:48 | 08:30 09:23-09:51/28
| 21:39 20:13-20:45/32 | 20:46 | 19:33 18:44-19:00/16 | 18:22 | 16:23 | 16:03 15:02-15:23/21
19 | 05:15 05:54-06:16/22 | 06:05 | 06:59 07:27-07:48/21 | 07:52 | 07:50 | 08:31 09:23-09:52/29
| 21:38 20:13-20:45/32 | 20:44 ] 19:31 18:43-19:01/18 | 18:20 | 16:22 | 16:03 15:03-15:24/21
20 | 05:17 05:56-06:16/20 | 06:07 | 07:00 07:28-07:46/18 | 07:54 | 07:52 | 08:32 09:24-09:53/29
| 21:37 20:12-20:45/33 | 20:41 ] 19:29 18:41-19:00/19 | 18:18 | 16:20 | 16:04 15:02-15:24/22
21| 05:18 05:57-06:14/17 | 06:09 | 07:02 07:30-07:45/15 | 07:56 | 07:53 | 08:33 09:24-09:53/29
| 21:36 20:13-20:46/33 | 20:39 | 19:26 18:41-19:00/19 | 18:15 | 16:19 | 16:04 15:03-15:25/22
22| 05:20 05:58-06:13/15 | 06:10 | 07:04 07:32-07:44/12 | 07:57 | 07:55 | 08:33 09:25-09:54/29
| 21:34 20:13-20:45/32 | 20:37 | 19:24 18:41-18:58/17 | 18:13 | 16:18 | 16:04 15:04-15:26/22
23] 05:21 06:00-06:10/10 | 06:12 | 07:06 07:34-07:42/8 | 07:59 | 07:57 | 08:34 09:25-09:54/29
| 21:33 20:13-20:45/32 | 20:35 | 19:21 18:41-18:55/14 |18:11 | 16:16 | 16:05 15:04-15:26/22
24| 05:23 20:13-20:46/33 | 06:14 | 07:07 07:35-07:37/2 | 08:01 | 07:59 | 08:34 09:26-09:55/29
| 21:31 | 20:33 | 19:19 18:42-18:53/11 | 18:09 | 16:15 | 16:05 15:04-15:26/22
25| 05:24 20:13-20:45/32 | 06:16 | 07:09 18:43-18:51/8 | 08:03 | 08:00 | 08:35 09:26-09:55/29
| 21:30 | 20:30 | 19:16 | 18:07 | 16:14 | 16:06 15:05-15:27/22
26| 05:26 20:13-20:44/31 | 06:17 ] 07:11 18:45-18:48/3 | 08:05 | 08:02 15:02-15:06/4 | 08:35 09:27-09:55/28
| 21:29 | 20:28 | 19:14 |18:05 | 16:13 | 16:07 15:06-15:27/21
27| 05:27 20:14-20:45/31 | 06:19 |1 07:12 ] 08:07 | 08:04 15:00-15:09/9 | 08:35 09:27-09:55/28
| 21:27 | 20:26 | 19:12 | 18:03 | 16:12 | 16:07 15:06-15:27/21
28| 05:29 20:14-20:44/30 | 06:21 | 07:14 ] 08:09 | 08:05 14:58-15:10/12 | 08:36 09:27-09:56/29
| 21:25 | 20:23 | 19:09 |18:00 | 16:11 | 16:08 15:06-15:28/22
29| 05:30 20:15-20:44/29 | 06:22 | 07:16 107:10 | 08:07 14:58-15:12/14 | 08:36 09:28-09:56/28
| 21:24 | 20:21 | 19:07 |16:58 | 16:10 | 16:09 15:07-15:28/21
30 | 05:32 20:15-20:43/28 | 06:24 | 07:18 ]07:12 | 08:09 14:58-15:13/15 | 08:36 09:28-09:56/28
| 21:22 | 20:19 | 19:04 1 16:56 | 16:09 | 16:10 15:07-15:29/22
31| 05:33 20:16-20:43/27 | 06:26 | |07:14 | | 08:36 09:29-09:57/28
| 21:21 | 20:17 | 116:54 | | 16:11 15:08-15:29/21
Sonnenscheinstunden | 510 | 459 | 383 | 331 | 263 | 237
Anzahl Minuten mit Schatten 1539 110 381 0 54 1379
Tabellen-Layout: Die Daten fur 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
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NS

Lizenzierter Anwender:

T&H Ingenieure GmbH
Bremerhavener Heerstrale 10
DE-28717 Bremen

+49 (0) 421 79 400 600
T&H Ingenieure GmbH / info@th-ingenieure.de

Berechnet:

17.05.2023 09:15/3.6.366

(SHADOW - Kalender pro WEA
\Berechnung: Zusatzbelastung WEA: 8 - WEA 8

J\.

(Annahmen fiir Schattenwurfberechnung

Referenzjahr fir Kalender

2023

Die dargestellten Zeiten sind die astronomisch maximal mdégliche Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint taglich von Sonnenauf- bis -untergang
Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb

J\.

| Januar | Februar | Mérz | April | Mai 1Juni
1]08:36 14:49-15:17/28 | 08:08 08:56-09:15/19 | 07:12 | 06:59 19:20-19:29/9 | 05:51 | 05:02 05:34-05:55/21
| 16:12 | 17:01 | 17:56 | 19:53 | 20:47 | 21:36
2| 08:36 14:50-15:17/27 | 08:06 08:57-09:13/16 | 07:10 | 06:56 19:18-19:31/13 | 05:49 | 05:01 05:33-05:55/22
| 16:13 | 17:03 | 17:58 | 19:55 | 20:49 | 21:37
3] 08:36 14:50-15:17/27 | 08:05 09:00-09:05/5 | 07:08 | 06:54 19:16-19:32/16 | 05:47 | 05:00 05:34-05:56/22
| 16:14 | 17:05 | 18:00 | 19:57 | 20:51 | 21:39
4]08:35 14:51-15:18/27 | 08:03 | 07:05 | 06:52 19:15-19:34/19 | 05:45 | 04:59 05:33-05:57/24
| 16:15 | 17:07 | 18:02 | 19:58 | 20:52 | 21:40
5] 08:35 14:52-15:18/26 | 08:01 | 07:03 | 06:49 19:13-19:34/21 | 05:43 | 04:58 05:33-05:57/24
| 16:17 | 17:09 | 18:03 | 20:00 | 20:54 | 21:41
6 | 08:35 14:52-15:18/26 | 07:59 | 07:01 | 06:47 19:13-19:35/22 | 05:41 | 04:58 05:34-05:57/23
| 16:18 | 17:11 | 18:05 | 20:02 | 20:56 | 21:42
7| 08:34 14:52-15:18/26 | 07:58 | 06:58 | 06:44 19:13-19:35/22 | 05:39 | 04:57 05:33-05:57/24
| 16:19 | 17:13 | 18:07 | 20:04 | 20:58 | 21:43
8| 08:34 14:53-15:19/26 | 07:56 | 06:56 | 06:42 19:12-19:34/22 | 05:37 | 04:56 05:34-05:58/24
| 16:20 | 17:15 | 18:09 | 20:06 | 20:59 | 21:44
9| 08:34 14:53-15:19/26 | 07:54 | 06:54 | 06:40 19:12-19:34/22 | 05:35 | 04:56 05:33-05:58/25
| 16:22 | 17:17 | 18:11 | 20:07 | 21:01 | 21:45
10 | 08:33 14:54-15:19/25 | 07:52 | 06:51 | 06:37 19:12-19:33/21 | 05:33 | 04:55 05:34-05:59/25
| 16:23 | 17:19 | 18:13 | 20:09 | 21:03 | 21:46
11 | 08:32 14:55-15:20/25 | 07:50 | 06:49 | 06:35 19:13-19:33/20 | 05:31 | 04:55 05:33-05:58/25
| 16:25 | 17:21 | 18:15 | 20:11 | 21:05 | 21:46
12 | 08:32 14:56-15:20/24 | 07:48 | 06:47 | 06:33 19:13-19:31/18 | 05:30 | 04:54 05:34-05:59/25
| 16:26 | 17:23 | 18:17 | 20:13 | 21:06 | 21:47
13| 08:31 14:57-15:19/22 | 07:46 | 06:44 | 06:30 19:14-19:29/15 | 05:28 | 04:54 05:34-05:59/25
| 16:28 09:05-09:08/3 | 17:25 | 18:18 | 20:15 | 21:08 | 21:48
14 | 08:30 14:58-15:19/21 | 07:44 | 06:42 | 06:28 19:17-19:27/10 | 05:26 | 04:54 05:34-06:00/26
| 16:29 09:04-09:10/6 | 17:27 | 18:20 | 20:17 | 21:10 | 21:49
15| 08:29 14:59-15:19/20 | 07:42 | 06:40 | 06:26 | 05:24 | 04:53 05:35-06:00/25
| 16:31 09:03-09:11/8 | 17:29 | 18:22 | 20:18 | 21:11 | 21:49
16 | 08:28 15:00-15:19/19 | 07:40 | 06:37 | 06:23 | 05:23 | 04:53 05:34-05:59/25
| 16:32 09:02-09:12/10 | 17:31 | 18:24 | 20:20 | 21:13 | 21:50
17 | 08:28 09:01-09:14/13 | 07:38 | 06:35 | 06:21 | 05:21 | 04:53 05:34-06:00/26
| 16:34 15:01-15:17/16 | 17:33 | 18:26 | 20:22 | 21:15 | 21:50
18 | 08:27 08:59-09:14/15 | 07:36 | 06:32 | 06:19 | 05:20 | 04:53 05:35-06:00/25
| 16:36 15:02-15:16/14 | 17:35 | 18:28 | 20:24 | 21:16 | 21:51
19 | 08:25 08:58-09:15/17 | 07:34 | 06:30 | 06:17 | 05:18 | 04:53 05:35-06:00/25
| 16:37 15:05-15:15/10 | 17:37 | 18:29 | 20:26 | 21:18 | 21:51
20 | 08:24 08:57-09:16/19 | 07:32 | 06:28 | 06:14 | 05:17 | 04:53 05:35-06:00/25
| 16:39 15:08-15:13/5 | 17:39 | 18:31 | 20:27 | 21:19 | 21:52
21 ] 08:23 08:56-09:17/21 | 07:30 | 06:25 | 06:12 | 05:15 | 04:53 05:36-06:01/25
| 16:41 | 17:41 | 18:33 | 20:29 | 21:21 | 21:52
22 ] 08:22 08:54-09:17/23 | 07:28 | 06:23 | 06:10 | 05:14 | 04:53 05:36-06:01/25
| 16:43 | 17:42 | 18:35 | 20:31 | 21:22 | 21:52
23] 08:21 08:53-09:18/25 | 07:26 | 06:20 | 06:08 | 05:12 | 04:53 05:36-06:01/25
| 16:45 | 17:44 | 18:37 | 20:33 | 21:24 | 21:52
241 08:20 08:51-09:18/27 | 07:23 | 06:18 | 06:05 | 05:11 05:42-05:46/4 | 04:54 05:36-06:01/25
| 16:46 | 17:46 | 18:39 | 20:35 | 21:25 | 21:53
251 08:18 08:52-09:18/26 | 07:21 | 06:16 | 06:03 | 05:10 05:41-05:49/8 | 04:54 05:37-06:02/25
| 16:48 | 17:48 | 18:40 | 20:36 | 21:27 | 21:53
26 ] 08:17 08:52-09:18/26 | 07:19 | 07:13 | 06:01 | 05:08 05:40-05:50/10 | 04:54 05:37-06:02/25
| 16:50 | 17:50 | 19:42 | 20:38 | 21:28 | 21:53
27 1 08:16 08:53-09:18/25 | 07:17 | 07:11 | 05:59 | 05:07 05:39-05:52/13 | 04:55 05:37-06:03/26
| 16:52 | 17:52 | 19:44 | 20:40 | 21:30 | 21:53
28 ] 08:14 08:53-09:18/25 | 07:15 | 07:08 | 05:57 | 05:06 05:38-05:53/15 | 04:55 05:37-06:02/25
| 16:54 | 17:54 | 19:46 | 20:42 | 21:31 | 21:53
29 ] 08:13 08:53-09:17/24 | | 07:06 | 05:55 | 05:05 05:37-05:53/16 | 04:56 05:38-06:03/25
| 16:56 | | 19:48 | 20:44 | 21:32 | 21:52
30 | 08:11 08:54-09:17/23 | | 07:04 | 05:53 | 05:04 05:36-05:54/18 | 04:56 05:37-06:03/26
| 16:58 | | 19:49 | 20:45 | 21:34 | 21:52
31| 08:10 08:55-09:16/21 | |07:01 | | 05:03 05:35-05:55/20 |
| 17:00 | | 19:51 | | 21:35 |
Sonnenscheinstunden | 252 | 273 | 365 | 417 | 490 | 506
Anzahl Minuten mit Schatten 797 40 0 250 104 738
Tabellen-Layout: Die Daten fur 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
-
windPRO 3.6.366 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk 17.05.2023 09:25 / 39 Wi ndPRO

T&H_20-127-GBD-12, Anlagen Seite 66



NS

Lizenzierter Anwender:

T&H Ingenieure GmbH
Bremerhavener Heerstrale 10
DE-28717 Bremen

+49 (0) 421 79 400 600
T&H Ingenieure GmbH / info@th-ingenieure.de

Berechnet:

17.05.2023 09:15/3.6.366

(SHADOW - Kalender pro WEA
\Berechnung: Zusatzbelastung WEA: 8 - WEA 8

J\.

(Annahmen fiir Schattenwurfberechnung

Referenzjahr fir Kalender

2023

Die dargestellten Zeiten sind die astronomisch maximal mdégliche Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint taglich von Sonnenauf- bis -untergang
Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb

J\.

| Juli ] August | September | Oktober |November | Dezember
1] 04:57 05:38-06:03/25 | 05:35 | 06:28 19:14-19:30/16 | 07:19 | 07:16 | 08:10 14:38-15:01/23
| 21:52 | 21:19 | 20:14 | 19:02 | 16:52 | 16:08 08:47-08:49/2
2| 04:58 05:38-06:03/25 | 05:36 | 06:29 19:12-19:30/18 | 07:21 | 07:18 | 08:12 14:37-15:01/24
| 21:52 | 21:17 | 20:12 | 18:59 | 16:50 | 16:08
3| 04:58 05:38-06:03/25 | 05:38 | 06:31 19:11-19:31/20 | 07:23 | 07:20 | 08:13 14:38-15:02/24
| 21:51 | 21:15 | 20:09 | 18:57 | 16:48 | 16:07
4] 04:59 05:39-06:04/25 | 05:40 | 06:33 19:10-19:32/22 | 07:25 | 07:22 | 08:15 14:37-15:02/25
| 21:51 | 21:14 | 20:07 | 18:55 | 16:47 | 16:06
5] 05:00 05:39-06:04/25 | 05:41 | 06:34 19:09-19:31/22 | 07:26 | 07:24 | 08:16 14:38-15:04/26
| 21:50 | 21:12 | 20:05 | 18:52 | 16:45 | 16:06
6 | 05:01 05:39-06:03/24 | 05:43 | 06:36 19:09-19:31/22 | 07:28 | 07:26 | 08:17 14:38-15:04/26
| 21:50 | 21:10 | 20:02 | 18:50 | 16:43 | 16:05
7] 05:02 05:39-06:03/24 | 05:45 | 06:38 19:08-19:30/22 | 07:30 | 07:27 | 08:19 14:38-15:05/27
| 21:49 | 21:08 | 20:00 | 18:48 | 16:41 | 16:05
8| 05:03 05:40-06:03/23 | 05:46 | 06:40 19:08-19:30/22 | 07:32 | 07:29 | 08:20 14:38-15:05/27
| 21:49 | 21:06 | 19:58 | 18:45 | 16:39 | 16:04
9| 05:03 05:40-06:03/23 | 05:48 | 06:41 19:09-19:29/20 | 07:34 | 07:31 | 08:21 14:39-15:06/27
| 21:48 | 21:04 | 19:55 | 18:43 | 16:37 | 16:04
10 | 05:05 05:40-06:03/23 | 05:50 | 06:43 19:08-19:27/19 | 07:35 | 07:33 08:29-08:41/12 | 08:22 14:39-15:06/27
| 21:47 | 21:02 | 19:53 | 18:40 | 16:36 | 16:03
11 | 05:06 05:41-06:03/22 | 05:51 | 06:45 19:09-19:24/15 | 07:37 | 07:35 08:27-08:45/18 | 08:24 14:39-15:07/28
| 21:46 | 21:00 | 19:50 | 18:38 | 16:34 | 16:03
12 | 05:07 05:41-06:03/22 | 05:53 | 06:47 19:11-19:22/11 | 07:39 | 07:37 08:26-08:47/21 | 08:25 14:40-15:07/27
| 21:45 | 20:58 | 19:48 | 18:36 | 16:32 | 16:03
13 | 05:08 05:42-06:03/21 | 05:55 | 06:48 19:13-19:19/6 | 07:41 | 07:39 08:26-08:48/22 | 08:26 14:40-15:07/27
| 21:45 | 20:56 | 19:46 | 18:33 | 16:31 | 16:03
14 | 05:09 05:43-06:03/20 | 05:57 | 06:50 | 07:43 | 07:41 08:25-08:49/24 | 08:27 14:40-15:08/28
| 21:44 | 20:54 | 19:43 | 18:31 | 16:29 | 16:03
15| 05:10 05:44-06:02/18 | 05:58 | 06:52 | 07:44 | 07:43 08:25-08:50/25 | 08:28 14:41-15:08/27
| 21:43 | 20:52 | 19:41 | 18:29 | 16:28 | 16:03
16 | 05:11 05:46-06:02/16 | 06:00 | 06:53 | 07:46 | 07:44 08:25-08:50/25 | 08:29 14:41-15:09/28
| 21:41 | 20:50 | 19:38 | 18:27 | 16:26 | 16:03
17 | 05:13 05:47-06:02/15 | 06:02 | 06:55 | 07:48 | 07:46 08:25-08:51/26 | 08:30 14:42-15:09/27
| 21:40 | 20:48 | 19:36 | 18:24 | 16:24 | 16:03
18 | 05:14 05:48-06:01/13 | 06:03 | 06:57 | 07:50 | 07:48 08:25-08:51/26 | 08:30 14:42-15:10/28
| 21:39 | 20:46 | 19:33 | 18:22 | 16:23 | 16:03
19 | 05:15 05:49-05:59/10 | 06:05 | 06:59 | 07:52 | 07:50 08:25-08:51/26 | 08:31 14:43-15:11/28
| 21:38 | 20:44 | 19:31 | 18:20 | 16:22 | 16:03
20 | 05:17 05:51-05:59/8 | 06:07 | 07:00 | 07:54 | 07:52 08:26-08:52/26 | 08:32 14:43-15:11/28
| 21:37 | 20:41 | 19:29 | 18:18 | 16:20 | 16:04
21 ] 05:18 05:52-05:56/4 | 06:09 | 07:02 | 07:55 | 07:53 08:28-08:52/24 | 08:33 14:44-15:11/27
| 21:36 | 20:39 | 19:26 | 18:15 | 16:19 | 16:04
22 ] 05:20 | 06:10 | 07:04 | 07:57 | 07:55 08:30-08:52/22 | 08:33 14:45-15:12/27
| 21:34 | 20:37 | 19:24 | 18:13 | 16:18 | 16:04
23] 05:21 | 06:12 | 07:05 | 07:59 | 07:57 08:32-08:52/20 | 08:34 14:45-15:12/27
| 21:33 | 20:35 | 19:21 | 18:11 | 16:16 | 16:05
24 ] 05:22 | 06:14 | 07:07 | 08:01 | 07:59 08:34-08:52/18 | 08:34 14:45-15:12/27
| 21:31 | 20:33 | 19:19 | 18:09 | 16:15 14:43-14:51/8 | 16:05
25 ] 05:24 | 06:16 | 07:09 | 08:03 | 08:00 08:36-08:52/16 | 08:35 14:46-15:14/28
| 21:30 | 20:30 | 19:16 | 18:07 | 16:14 14:41-14:53/12 | 16:06
26 ] 05:25 | 06:17 | 07:11 | 08:05 | 08:02 08:38-08:52/14 | 08:35 14:46-15:14/28
| 21:29 | 20:28 | 19:14 | 18:05 | 16:13 14:40-14:55/15 | 16:07
27 ] 05:27 | 06:19 | 07:12 | 08:07 | 08:04 08:40-08:52/12 | 08:35 14:46-15:14/28
| 21:27 | 20:26 | 19:12 | 18:03 | 16:12 14:40-14:57/17 | 16:07
28 ] 05:29 | 06:21 | 07:14 | 08:09 | 08:05 14:38-14:57/19 | 08:36 14:47-15:14/27
| 21:25 | 20:23 | 19:09 | 18:00 | 16:11 08:42-08:52/10 | 16:08
29 ] 05:30 | 06:22 | 07:16 | 07:10 | 08:07 14:38-14:59/21 | 08:36 14:47-15:15/28
| 21:24 | 20:21 | 19:07 | 16:58 | 16:10 08:43-08:50/7 | 16:09
30 | 05:32 | 06:24 19:18-19:26/8 | 07:18 | 07:12 | 08:09 14:38-15:00/22 | 08:36 14:48-15:15/27
| 21:22 | 20:19 | 19:04 | 16:56 | 16:09 08:45-08:50/5 | 16:10
31]05:33 | 06:26 19:15-19:28/13 | | 07:14 | | 08:36 14:48-15:16/28
| 21:21 | 20:17 | | 16:54 | | 16:11
Sonnenscheinstunden | 510 | 459 | 383 | 331 | 263 | 237
Anzahl Minuten mit Schatten 411 21 235 0 513 836
Tabellen-Layout: Die Daten fur 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
-
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Lizenzierter Anwender:

T&H Ingenieure GmbH
Bremerhavener Heerstrale 10
DE-28717 Bremen

+49 (0) 421 79 400 600
T&H Ingenieure GmbH / info@th-ingenieure.de

Berechnet:

17.05.2023 09:15/3.6.366

(SHADOW - Kalender pro WEA
\Berechnung: Zusatzbelastung WEA: 9 - WEA 9

J\.

(Annahmen fiir Schattenwurfberechnung

Referenzjahr fir Kalender

2023

Die dargestellten Zeiten sind die astronomisch maximal mdgliche Beschattungsdauer, berechnet unter folgenden
Die Sonne scheint taglich von Sonnenauf- bis -untergang
Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb

Annahmen:

J\.

| Januar | Februar | Mérz | April | Mai 1Juni
1]08:36 14:10-14:47/37 | 08:08 | 07:12 | 06:59 | 05:51 19:36-20:03/27 | 05:02 05:34-05:50/16
| 16:12 | 17:01 | 17:56 | 19:53 | 20:47 | 21:36
2] 08:36 14:11-14:47/36 | 08:06 | 07:10 | 06:56 | 05:49 19:36-20:03/27 | 05:01 05:33-05:50/17
| 16:13 | 17:03 | 17:58 | 19:55 | 20:49 | 21:37
3]08:36 14:11-14:47/36 | 08:05 | 07:08 | 06:54 | 05:47 19:37-20:02/25 | 05:00 05:33-05:51/18
| 16:14 | 17:05 | 18:00 | 19:57 | 20:51 | 21:39
4] 08:35 14:12-14:48/36 | 08:03 | 07:05 | 06:52 | 05:45 19:37-20:01/24 | 04:59 05:32-05:51/19
| 16:15 | 17:07 | 18:02 | 19:58 | 20:52 | 21:40
5] 08:35 14:13-14:49/36 | 08:01 | 07:03 | 06:49 | 05:43 19:37-20:00/23 | 04:58 05:31-05:51/20
| 16:16 | 17:09 | 18:03 | 20:00 | 20:54 | 21:41
6| 08:35 14:13-14:48/35 | 07:59 08:29-08:32/3 | 07:01 | 06:47 | 05:41 19:39-20:00/21 | 04:57 05:32-05:52/20
| 16:18 | 17:11 | 18:05 | 20:02 | 20:56 | 21:42
7| 08:34 14:13-14:48/35 | 07:58 08:27-08:34/7 | 06:58 | 06:44 | 05:39 19:40-19:59/19 | 04:57 05:31-05:51/20
| 16:19 | 17:13 | 18:07 | 20:04 | 20:58 | 21:43
8| 08:34 14:15-14:49/34 | 07:56 08:25-08:35/10 | 06:56 | 06:42 | 05:37 19:41-19:57/16 | 04:56 05:32-05:52/20
| 16:20 | 17:15 | 18:09 | 20:06 | 20:59 | 21:44
9| 08:34 14:15-14:49/34 | 07:54 08:23-08:36/13 | 06:54 | 06:40 | 05:35 19:43-19:55/12 | 04:56 05:32-05:52/20
| 16:22 | 17:17 | 18:11 | 20:07 | 21:01 | 21:45
10 | 08:33 14:16-14:49/33 | 07:52 08:21-08:37/16 | 06:51 | 06:37 | 05:33 19:46-19:52/6 | 04:55 05:32-05:52/20
| 16:23 | 17:19 | 18:13 | 20:09 | 21:03 | 21:46
11 | 08:32 14:17-14:50/33 | 07:50 08:19-08:37/18 | 06:49 | 06:35 | 05:31 | 04:55 05:32-05:52/20
| 16:25 |17:21 | 18:15 | 20:11 | 21:05 | 21:46
12 | 08:32 14:18-14:50/32 | 07:48 08:19-08:38/19 | 06:47 | 06:33 | 05:30 | 04:54 05:32-05:52/20
| 16:26 | 17:23 | 18:17 | 20:13 | 21:06 | 21:47
13| 08:31 14:19-14:49/30 | 07:46 08:19-08:38/19 | 06:44 | 06:30 | 05:28 | 04:54 05:33-05:53/20
| 16:28 | 17:25 | 18:18 | 20:15 | 21:08 | 21:48
14| 08:30 14:19-14:49/30 | 07:44 08:19-08:38/19 | 06:42 | 06:28 | 05:26 | 04:53 05:33-05:53/20
| 16:29 | 17:27 | 18:20 | 20:16 | 21:10 | 21:49
15| 08:29 14:21-14:49/28 | 07:42 08:19-08:36/17 | 06:40 | 06:26 | 05:24 | 04:53 05:34-05:53/19
| 16:31 | 17:29 | 18:22 | 20:18 | 21:11 | 21:49
16 | 08:28 14:22-14:49/27 | 07:40 08:20-08:36/16 | 06:37 | 06:23 | 05:23 | 04:53 05:33-05:53/20
| 16:32 | 17:31 | 18:24 | 20:20 | 21:13 | 21:50
17 | 08:27 14:22-14:47/25 | 07:38 08:21-08:35/14 | 06:35 | 06:21 | 05:21 | 04:53 05:34-05:53/19
| 16:34 | 17:33 | 18:26 | 20:22 | 21:15 | 21:50
18 | 08:27 14:24-14:47/23 | 07:36 08:23-08:33/10 | 06:32 | 06:19 | 05:20 | 04:53 05:34-05:53/19
| 16:36 | 17:35 | 18:28 | 20:24 | 21:16 | 21:51
19 | 08:25 14:25-14:46/21 | 07:34 08:27-08:29/2 | 06:30 | 06:17 19:48-19:56/8 | 05:18 | 04:53 05:34-05:53/19
| 16:37 | 17:37 | 18:29 | 20:26 | 21:18 | 21:51
20 | 08:24 14:28-14:46/18 | 07:32 | 06:28 | 06:14 19:44-19:58/14 | 05:17 | 04:53 05:34-05:53/19
| 16:39 | 17:39 | 18:31 | 20:27 | 21:19 | 21:52
21 ] 08:23 14:29-14:43/14 | 07:30 | 06:25 | 06:12 19:42-20:00/18 | 05:15 | 04:53 05:35-05:54/19
| 16:41 | 17:40 | 18:33 | 20:29 | 21:21 | 21:52
221 08:22 14:33-14:41/8 | 07:28 | 06:23 | 06:10 19:41-20:02/21 | 05:14 | 04:53 05:35-05:54/19
| 16:43 | 17:42 | 18:35 | 20:31 | 21:22 | 21:52
23] 08:21 | 07:26 | 06:20 | 06:08 19:39-20:02/23 | 05:12 | 04:53 05:35-05:54/19
| 16:45 | 17:44 | 18:37 | 20:33 | 21:24 | 21:52
24 ] 08:20 | 07:23 | 06:18 | 06:05 19:38-20:03/25 | 05:11 05:42-05:44/2 | 04:54 05:35-05:54/19
| 16:46 | 17:46 | 18:39 | 20:35 | 21:25 | 21:53
251 08:18 | 07:21 | 06:16 | 06:03 19:38-20:04/26 | 05:10 05:41-05:45/4 | 04:54 05:36-05:55/19
| 16:48 | 17:48 | 18:40 | 20:36 | 21:27 | 21:53
26 ] 08:17 | 07:19 | 07:13 | 06:01 19:37-20:04/27 | 05:08 05:40-05:47/7 | 04:54 05:36-05:55/19
| 16:50 | 17:50 | 19:42 | 20:38 | 21:28 | 21:53
27 ] 08:16 | 07:17 | 07:11 | 05:59 19:37-20:04/27 | 05:07 05:39-05:47/8 | 04:55 05:37-05:56/19
| 16:52 | 17:52 | 19:44 | 20:40 | 21:30 | 21:53
28 ] 08:14 | 07:15 | 07:08 | 05:57 19:36-20:04/28 | 05:06 05:38-05:48/10 | 04:55 05:36-05:56/20
| 16:54 | 17:54 | 19:46 | 20:42 | 21:31 | 21:53
29 ] 08:13 | | 07:06 | 05:55 19:36-20:04/28 | 05:05 05:37-05:49/12 | 04:56 05:37-05:56/19
| 16:56 | | 19:48 | 20:44 | 21:32 | 21:52
30 ] 08:11 | | 07:04 | 05:53 19:36-20:04/28 | 05:04 05:36-05:49/13 | 04:56 05:36-05:56/20
| 16:58 | 1 19:49 | 20:45 | 21:34 | 21:52
31 | 08:10 | |07:01 | | 05:03 05:35-05:50/15 |
| 16:59 | ] 19:51 | | 21:35 |
Sonnenscheinstunden | 252 | 273 | 365 | 417 | 490 | 506
Anzahl Minuten mit Schatten 641 183 0 273 271 577
Tabellen-Layout: Die Daten fur 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
-
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Lizenzierter Anwender:

T&H Ingenieure GmbH
Bremerhavener Heerstrale 10
DE-28717 Bremen

+49 (0) 421 79 400 600
T&H Ingenieure GmbH / info@th-ingenieure.de

Berechnet:

17.05.2023 09:15/3.6.366

(SHADOW - Kalender pro WEA
\Berechnung: Zusatzbelastung WEA: 9 - WEA 9

J\.

(Annahmen fiir Schattenwurfberechnung

Referenzjahr fir Kalender

2023

Die dargestellten Zeiten sind die astronomisch maximal mdégliche Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint taglich von Sonnenauf- bis -untergang
Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb

J\.

| Juli ] August | Septembd©Oktober | November | Dezember
1] 04:57 05:37-05:57/20 | 05:35 | 06:28 | 07:19 | 07:16 07:48-08:06/18 | 08:10 14:00-14:31/31
| 21:52 | 21:19 | 20:14 | 19:02 | 16:52 | 16:08
2| 04:57 05:36-05:56/20 | 05:36 | 06:29 | 07:21 | 07:18 07:49-08:06/17 | 08:12 13:59-14:31/32
| 21:52 | 21:17 | 20:12 | 18:59 | 16:50 | 16:08
3| 04:58 05:37-05:57/20 | 05:38 | 06:31 | 07:23 | 07:20 07:52-08:06/14 | 08:13 14:00-14:32/32
| 21:51 | 21:15 | 20:09 | 18:57 | 16:48 | 16:07
4] 04:59 05:37-05:57/20 | 05:40 19:58-20:01/3 | 06:33 | 07:25 | 07:22 07:54-08:06/12 | 08:15 13:59-14:32/33
| 21:51 | 21:14 | 20:07 | 18:55 | 16:46 | 16:06
5] 05:00 05:38-05:58/20 | 05:41 19:53-20:05/12 | 06:34 | 07:26 | 07:24 07:56-08:05/9 | 08:16 14:00-14:34/34
| 21:50 | 21:12 | 20:05 | 18:52 | 16:45 | 16:06
6| 05:01 05:37-05:57/20 | 05:43 19:52-20:07/15 | 06:36 | 07:28 | 07:26 07:58-08:03/5 | 08:17 13:59-14:34/35
| 21:50 | 21:10 | 20:02 | 18:50 | 16:43 | 16:05
7| 05:02 05:37-05:57/20 | 05:45 19:49-20:08/19 | 06:38 | 07:30 | 07:27 | 08:19 14:00-14:35/35
| 21:49 | 21:08 | 20:00 | 18:47 | 16:41 | 16:04
8| 05:02 05:38-05:58/20 | 05:46 19:49-20:09/20 | 06:40 | 07:32 | 07:29 | 08:20 14:00-14:35/35
| 21:49 | 21:06 | 19:58 | 18:45 | 16:39 | 16:04
9| 05:03 05:38-05:58/20 | 05:48 19:47-20:09/22 | 06:41 | 07:34 | 07:31 | 08:21 14:01-14:36/35
| 21:48 | 21:04 | 19:55 | 18:43 | 16:37 | 16:04
10 | 05:04 05:39-05:58/19 | 05:50 19:46-20:11/25 | 06:43 | 07:35 | 07:33 | 08:22 14:01-14:37/36
| 21:47 | 21:02 | 19:53 | 18:40 | 16:36 | 16:03
11 | 05:06 05:40-05:58/18 | 05:51 19:46-20:11/25 | 06:45 | 07:37 | 07:35 | 08:24 14:01-14:37/36
| 21:46 | 21:00 | 19:50 | 18:38 | 16:34 | 16:03
12 | 05:07 05:41-05:58/17 | 05:53 19:45-20:11/26 | 06:46 | 07:39 | 07:37 | 08:25 14:01-14:37/36
| 21:45 | 20:58 | 19:48 | 18:36 | 16:32 | 16:03
13 | 05:08 05:42-05:58/16 | 05:55 19:45-20:12/27 | 06:48 | 07:41 | 07:39 | 08:26 14:01-14:38/37
| 21:45 | 20:56 | 19:46 | 18:33 | 16:31 | 16:03
14 | 05:09 05:43-05:58/15 | 05:57 19:44-20:11/27 | 06:50 | 07:43 | 07:41 | 08:27 14:02-14:38/36
| 21:44 | 20:54 | 19:43 | 18:31 | 16:29 | 16:03
15| 05:10 05:44-05:57/13 | 05:58 19:44-20:11/27 | 06:52 | 07:44 | 07:42 | 08:28 14:02-14:39/37
| 21:43 | 20:52 | 19:41 | 18:29 | 16:27 | 16:03
16 | 05:11 05:46-05:58/12 | 06:00 19:44-20:12/28 | 06:53 | 07:46 | 07:44 | 08:29 14:02-14:39/37
| 21:41 | 20:50 | 19:38 | 18:27 | 16:26 | 16:03
17 | 05:13 05:47-05:57/10 | 06:02 19:43-20:11/28 | 06:55 | 07:48 | 07:46 | 08:30 14:03-14:40/37
| 21:40 | 20:48 | 19:36 | 18:24 | 16:24 | 16:03
18 | 05:14 05:48-05:56/8 | 06:03 19:44-20:11/27 | 06:57 | 07:50 | 07:48 | 08:30 14:04-14:41/37
| 21:39 | 20:46 | 19:33 | 18:22 | 16:23 | 16:03
19 | 05:15 05:49-05:56/7 | 06:05 19:43-20:09/26 | 06:59 | 07:52 | 07:50 | 08:31 14:04-14:41/37
| 21:38 | 20:44 | 19:31 | 18:20 | 16:22 | 16:03
20 | 05:17 05:51-05:55/4 | 06:07 19:44-20:09/25 | 07:00 | 07:54 | 07:52 | 08:32 14:04-14:41/37
| 21:37 | 20:41 | 19:29 | 18:18 | 16:20 | 16:04
21 ] 05:18 05:52-05:54/2 | 06:09 19:45-20:08/23 | 07:02 | 07:55 | 07:53 | 08:33 14:05-14:42/37
| 21:36 | 20:39 | 19:26 | 18:15 | 16:19 | 16:04
22 ] 05:20 | 06:10 19:45-20:07/22 | 07:04 | 07:57 | 07:55 14:07-14:18/11 | 08:33 14:06-14:43/37
| 21:34 | 20:37 | 19:24 | 18:13 | 16:18 | 16:04
23] 05:21 | 06:12 19:46-20:05/19 | 07:05 | 07:59 | 07:57 14:05-14:21/16 | 08:34 14:06-14:43/37
| 21:33 | 20:35 |19:21 | 18:11 | 16:16 | 16:05
24 ] 05:22 | 06:14 19:48-20:04/16 | 07:07 | 08:01 | 07:59 14:03-14:23/20 | 08:34 14:06-14:43/37
| 21:31 | 20:33 | 19:19 | 18:09 | 16:15 | 16:05
25 ] 05:24 | 06:15 19:50-20:00/10 | 07:09 | 08:03 08:53-09:02/9 | 08:00 14:02-14:24/22 | 08:35 14:07-14:44/37
| 21:30 | 20:30 | 19:16 | 18:07 | 16:14 | 16:06
26 | 05:25 | 06:17 | 07:11 | 08:05 08:51-09:04/13 | 08:02 14:02-14:26/24 | 08:35 14:07-14:44/37
| 21:29 | 20:28 | 19:14 | 18:05 | 16:13 | 16:07
27 ] 05:27 | 06:19 | 07:12 | 08:07 08:50-09:05/15 | 08:04 14:01-14:27/26 | 08:35 14:08-14:45/37
| 21:27 | 20:26 | 19:12 | 18:02 | 16:12 | 16:07
28 ] 05:29 | 06:21 | 07:14 | 08:09 08:49-09:06/17 | 08:05 14:00-14:27/27 | 08:35 14:08-14:45/37
| 21:25 | 20:23 1 19:09 | 18:00 | 16:11 | 16:08
29 ] 05:30 | 06:22 | 07:16 | 07:10 07:48-08:06/18 | 08:07 14:00-14:29/29 | 08:36 14:08-14:45/37
| 21:24 | 20:21 1 19:07 | 16:58 | 16:10 | 16:09
30 ] 05:32 | 06:24 | 07:18 | 07:12 07:48-08:06/18 | 08:09 14:00-14:30/30 | 08:36 14:09-14:46/37
| 21:22 | 20:19 1 19:04 | 16:56 | 16:09 | 16:10
31]05:33 | 06:26 | | 07:14 07:48-08:06/18 | | 08:36 14:10-14:46/36
| 21:21 | 20:17 | | 16:54 | | 16:11
Sonnenscheinstunden | 510 | 459 | 383 | 331 | 263 | 237
Anzahl Minuten mit Schatten 321 472 0 108 280 1111
Tabellen-Layout: Die Daten fur 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
-
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( Lizenzierter Anwender: )
T&H Ingenieure GmbH
Bremerhavener Heerstrale 10
DE-28717 Bremen
+49 (0) 421 79 400 600
T&H Ingenieure GmbH / info@th-ingenieure.de
Berechnet:
> 17.05.2023 09:15/3.6.366 <
SHADOW - Grafischer Kalender pro WEA
\Berechnung: Zusatzbelastung )
f ~
Schattenrezeptoren
A:101 F:106 H:108 L:10 12
E: 105 G:107 J: 10 10 M: 10 13
- J
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( Lizenzierter Anwender: )
T&H Ingenieure GmbH
Bremerhavener Heerstrale 10
DE-28717 Bremen
+49 (0) 421 79 400 600
T&H Ingenieure GmbH / info@th-ingenieure.de
Berechnet:
> 17.05.2023 09:15/3.6.366 <
SHADOW - Grafischer Kalender pro WEA
\Berechnung: Zusatzbelastung )
f ~
Schattenrezeptoren
A:lO 1 H: 10 8 K: 10 11 M: 10 13
G:107 J: 10 10 L: 10 12
- J
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Max. Minuten an einem Tag,
Astron.max.mogl.

30

Stunden/Jahr, Astron.max.mégl.

0,0 - <30,0
30,0 - <=1.000,0

ﬁschreibung:

Schattenwurfgutachten fur die Errichtung und den Betrieb
von

neun Windenergieanlagen des Typs Vestas V162-6.0 MW
im Windpark Zeven-Wistedt

'SHADOW -

Karte
Berechnung:
Zusatzbelastung

Neue WEA

Schattenrezeptor

B B
0 250 500 750 1000m
Karte: Ip , MaBstab 1:20.000, Mitte: UTM (north)-ETRS89 Zone: 32 Ost: 520.228 Nord: 5.900.270

Hohe der Schattenkarte: Hohenlinien: CONTOURLINE_ONLINEDATA_O.wpo (1)
Zeitschritt: 3 Minuten, Schrittweite: 7 Tag(e), Kartenauflosung: 20 m, Sichtbarkeit Auflésung: 10 m, Augenhdhe: 1,5 m

Lizenzierter Anwender:

T&H Ingenieure GmbH

Bremerhavener Heerstrale 10

DE-28717 Bremen

+49 (0) 421 79 400 600

T&H Ingenieure GmbH / info@th-ingenieure.de

Berechnet:

_/

N< /

\17.05.2023 09:15/3.6.366 v,
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Anlage 4

Berechnungsergebnisse Gesamtbelastung

T&H_20-127-GBD-12, Anlagen Seite 73



Beschreibung:

Schattenwurfgutachten fur die Errichtung
und den Betrieb von

neun Windenergieanlagen des Typs
Vestas V162-6.0 MW

im Windpark Zeven-Wistedt

NS

Lizenzierter Anwender:

T&H Ingenieure GmbH

Bremerhavener Heerstrale 10

DE-28717 Bremen

+49 (0) 421 79 400 600

T&H Ingenieure GmbH / info@th-ingenieure.de

Berechnet:

17.05.2023 09:21/3.6.366

(SHADOW - Hauptergebnis
\Berechnung: Gesamtbelastung

J\.

(Annahmen fiir Schattenwurfberechnung

Beschattungsbereich der WEA
Schatten nur relevant, wo Rotorblatt mind. 20% der Sonne verdeckt
Siehe WEA-Tabelle

Minimale relevante Sonnenhdhe Uber Horizont 3°
Tage zwischen Berechnungen 1 Tag(e)
Berechnungszeitsprung 1 Minuten

Die dargestellten Zeiten sind die astronomisch maximal mégliche
Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint taglich von Sonnenauf- bis -untergang
Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb

Eine WEA wird nicht bericksichtigt, wenn sie von keinem Teil der
Rezeptorflache aus sichtbar ist. Die Sichtbarkeitsberechnung basiert auf

den folgenden Annahmen:

Verwendete Hohenlinien: Hohenlinien: CONTOURLINE_ONLINEDATA_0.wpo (1)
Rasterauflésung: 1,0 m

Alle Koordinatenangaben in:
UTM (north)-ETRS89 Zone: 32

Schattenrezeptor-Eingabe

Nr. Name Ost Nord Z Breite Hohe Hohe Neigung des Ausrichtungsmodus
U0.Gr.  Fensters

[m] [m] [m] [m] 1

Al0O1 518.988 5.900.842 248 10 1,0 2,0 90,0 "Gewachshaus-Modus"
B102 520.453 5.902.188 30,0 1,0 1,0 2,0 90,0 "Gewachshaus-Modus"
Cl103 520.436 5.902.137 30,0 10 10 2,0 90,0 "Gewachshaus-Modus"
D104 520.453 5.902.077 30,0 1,0 1,0 2,0 90,0 "Gewachshaus-Modus"
EI05 520.819 5.901.700 30,0 1,0 1,0 2,0 90,0 "Gewachshaus-Modus"
FI0O6 521.285 5.901.385 30,0 1,0 1,0 2,0 90,0 "Gewachshaus-Modus"
G107 521.251 5.900.773 30,0 1,0 1,0 2,0 90,0 "Gewé&chshaus-Modus"
H108 522.076 5.899.478 23,1 1,0 10 2,0 90,0 "Gewéchshaus-Modus"
1109 522.676 5.899.128 21,2 10 1,0 2,0 90,0 "Gewéchshaus-Modus"
J1010 521.175 5.898.824 20,0 1,0 1,0 2,0 90,0 "Gewachshaus-Modus"
K1011 519.046 5.898.711 30,0 1,0 1,0 2,0 90,0 "Gewachshaus-Modus"
L1012 518.352 5.899.389 33,0 1,0 1,0 2,0 90,0 "Gewachshaus-Modus"
M 1013 518.850 5.900.895 26,2 1,0 10 2,0 90,0 "Gewachshaus-Modus"

Berechnungsergebnisse

Schattenrezeptor
astron. max. mogl. Beschattungsdauer
Nr. Name Stunden/Jahr Schattentage/Jahr Max.Schattendauer/Tag
[h/a] [d/a] [h/d]
AlO1 106:29 207 0:58

\(Fortsetzung néchste Seite)...

WEA
WEA-Typ Schattendaten
Ost Nord Z Beschreibung Aktuell Hersteller Typ Nenn-  Rotordurch- Nabenhthe Beschatt.- U/min
leistung messer Bereich

[m] [kwl  [m] [m] [m] [U/min]
1 520.068 5.900.730 20,0 WEA 1 Ja VESTAS  V162-6.0-6.000 6.000 162,0 169,0 2.037 0,0
2 519.857 5.900.192 20,0 WEA 2 Ja VESTAS  V162-6.0-6.000 6.000 162,0 169,0 2.037 0,0
3 520.236 5.900.400 20,0 WEA 3 Ja VESTAS  V162-6.0-6.000 6.000 162,0 169,0 2.037 0,0
4 519.668 5.899.623 20,0 WEA 4 Ja VESTAS  V162-6.0-6.000 6.000 162,0 169,0 2.037 0,0
5 520.084 5.899.839 20,0 WEA 5 Ja VESTAS  V162-6.0-6.000 6.000 162,0 169,0 2.037 0,0
6 520.421 5.900.064 21,8 WEA 6 Ja VESTAS  V162-6.0-6.000 6.000 162,0 169,0 2.037 0,0
7 520.065 5.899.317 20,0 WEA 7 Ja VESTAS  V162-6.0-6.000 6.000 162,0 169,0 2.037 0,0
8 520.397 5.899.581 20,0 WEA 8 Ja VESTAS  V162-6.0-6.000 6.000 162,0 169,0 2.037 0,0
9 520.742 5.899.817 21,1 WEA 9 Ja VESTAS  V162-6.0-6.000 6.000 162,0 169,0 2.037 0,0
10 518.098 5.901.372 40,0 N43/600 Ja NORDEX N43-600/125 600 43,0 42,0 803 27,2
11 519.524 5.897.408 30,3 E-40 (1) Nein ENERCON E-40/6.44-600 600 44,0 50,0 837 34,5
12 519.570 5.897.283 33,9 E-40 (2) Nein ENERCON E-40/6.44-600 600 44,0 50,0 837 34,5

Augenhéhe (ZVI) u.Gr.

[m]
3,0
3,0
3,0
3,0
3,0
3,0
3,0
3,0
3,0
3,0
3,0
3,0
3,0

J\.

windPRO 3.6.366 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk

17.05.2023 09:26 / 1 W|ndPRO

T&H_20-127-GBD-12, Anlagen Seite 74



( Lizenzierter Anwender: )
T&H Ingenieure GmbH
Bremerhavener Heerstrale 10
DE-28717 Bremen
+49 (0) 421 79 400 600
;r&lj Ingenieure GmbH / info@th-ingenieure.de
erechnet:
> 17.05.2023 09:21/3.6.366 <
SHADOW - Hauptergebnis
\Berechnung: Gesamtbelastung )
f.(Fortsetzung von vorheriger Seite) R
astron. max. mogl. Beschattungsdauer
Nr. Name Stunden/Jahr Schattentage/Jahr Max.Schattendauer/Tag
[h/a] [d/a] [h/d]
B 102 0:00 0 0:00
clo3 0:00 0 0:00
D104 0:00 0 0:00
EIO5 40:09 78 0:38
F106 64:11 132 0:43
GIo7 142:13 216 1:18
H 108 43:54 113 0:45
1109 0:00 0 0:00
J 10 10 58:28 91 0:48
K10 11 38:29 63 0:43
L1012 47:55 139 0:43
M 10 13 91:46 193 0:51
Gesamtdauer Beschattung an Rezeptoren pro WEA
Nr. Name Maximal
[h/a]
1WEA1 90:29
2 WEA 2 71:31
3 WEA 3 52:49
4 WEA 4 69:08
5 WEA 5 63:11
6 WEA 6 60:31
7 WEA 7 115:54
8 WEA 8 65:45
9 WEA 9 70:37
10 N43/600 0:00
11 E-40 (1) 0:00
12 E-40 (2) 0:00
Summen in Rezeptortabelle und WEA-Tabelle kénnen sich unterscheiden, da eine WEA gleichzeitig an zwei oder mehr Rezeptoren Beschattung verursachen kann und/oder ein Rezeptor gleichzeitig von
zwei oder mehr WEA beschattet werden kann.
g _J
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( Lizenzierter Anwender: )
T&H Ingenieure GmbH
Bremerhavener Heerstrale 10
DE-28717 Bremen
+49 (0) 421 79 400 600
T&H Ingenieure GmbH / info@th-ingenieure.de
Berechnet:
g 17.05.2023 09:21/3.6.366 )
- ~
SHADOW - Kalender
\Berechnung: Gesamtbelastung Schattenrezeptor: A-101 )
(Annahmen fiir Schattenwurfberechnung )
Referenzjahr fir Kalender 2023
Die dargestellten Zeiten sind die astronomisch maximal mdégliche Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint taglich von Sonnenauf- bis -untergang
Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb
| Januar | Februar | Mérz 1April | Mai | Juni
1]08:36 09:41 (7) | 08:08 08:48 (2) | 07:12 07:44 (3) | 06:59 07:50 (1) | 05:51 ] 05:02
| 16:12 37 10:27 (4) | 17:01 38 09:26 (5) | 17:56 23 08:07 (3) | 19:53 33 08:23 (1) | 20:47 | 21:36
2] 08:36 09:42 (7) | 08:06 08:47 (2) | 07:10 07:43 (3) | 06:56 07:51 (1) | 05:49 ] 05:01
| 16:13 36 10:28 (4) | 17:03 39  09:26 (5) | 17:58 25  08:08 (3) | 19:55 31 08:22 (1) | 20:49 | 21:38
3108:36 09:43 (7) | 08:05 08:45 (2) | 07:08 07:42 (3) | 06:54 07:50 (1) | 05:47 | 05:00
| 16:14 35 10:28 (4) | 17:05 40 09:25 (5) | 18:00 26  08:08 (3) | 19:57 31 08:21 (1) | 20:51 | 21:39
4] 08:36 09:44 (7) | 08:03 08:45 (2) | 07:06 07:41 (3) | 06:52 07:51 (1) | 05:45 | 04:59
| 16:15 31 10:27 (4) | 17:07 40  09:25 (5) | 18:02 28  08:09 (3) | 19:59 29  08:20 (1) | 20:53 | 21:40
5108:35 09:45 (7) | 08:01 08:44 (2) | 07:03 07:40 (3) | 06:49 07:52 (1) | 05:43 | 04:58
| 16:17 29 10:27 (4) | 17:09 40  09:24 (5) | 18:04 28  08:08 (3) | 20:00 27 08:19 (1) | 20:54 | 21:41
608:35 09:46 (7) | 08:00 08:29 (9) | 07:01 07:40 (3) | 06:47 07:53 (1) | 05:41 | 04:58
| 16:18 26 10:27 (4) | 17:11 41 09:22 (5) | 18:05 29  08:09 (3) | 20:02 23 08:16 (1) | 20:56 | 21:42
7108:35 09:48 (7) | 07:58 08:27 (9) | 06:59 07:41 (3) | 06:44 07:55 (1) | 05:39 | 04:57
| 16:19 22 10:27 (4) | 17:13 43 09:19 (5) | 18:07 28  08:09 (3) | 20:04 19  08:14 (1) | 20:58 | 21:43
8 08:34 09:50 (7) | 07:56 08:25 (9) | 06:56 07:40 (3) | 06:42 07:57 (1) | 05:37 | 04:56
| 16:20 16 10:26 (4) | 17:15 44 09:16 (2) | 18:09 27 08:07 (3) | 20:06 15 08:12 (1) | 21:00 | 21:44
9 08:34 10:15 (4) | 07:54 08:23 (9) | 06:54 07:41 (3) | 06:40 08:00 (1) | 05:35 | 04:56
| 16:22 9 10:24 (4) | 17:17 47 09:16 (2) | 18:11 26  08:07 (3) | 20:08 6 08:06 (1) | 21:01 | 21:45
10 | 08:33 10:19 (4) | 07:52 08:21 (6) | 06:52 07:40 (3) | 06:37 | 05:33 | 04:55
| 16:23 4 10:23 (4) | 17:19 50 09:16 (2) | 18:13 26  08:06 (3) | 20:09 | 21:03 | 21:46
11 ] 08:32 | 07:50 08:19 (6) | 06:49 07:41 (3) | 06:35 ] 05:31 | 04:55
| 16:25 | 17:21 53 09:17 (2) | 18:15 24 08:05(3) | 20:11 | 21:05 | 21:47
12 ] 08:32 | 07:48 08:17 (6) | 06:47 07:43 (3) | 06:33 | 05:30 | 04:54
| 16:26 | 17:23 56  09:17 (2) | 18:17 21 08:04 (3) | 20:13 | 21:06 | 21:47
13 ] 08:31 09:05 (8) | 07:46 08:15 (6) | 06:44 07:44 (3) | 06:30 | 05:28 | 04:54
| 16:28 3 09:08(8) | 17:25 58  09:17 (2) | 18:18 17 08:01 (3) | 20:15 | 21:08 | 21:48
14 ] 08:30 09:04 (8) | 07:44 08:15 (6) | 06:42 07:46 (3) | 06:28 | 05:26 | 04:54
| 16:29 9 09:13 (5) | 17:27 58  09:17 (2) | 18:20 13 07:59 (3) | 20:17 | 21:10 | 21:49
15 | 08:29 09:03 (8) | 07:42 08:13 (6) | 06:40 07:51 (3) | 06:26 | 05:25 | 04:53
| 16:31 12 09:15 (5) | 17:29 58  09:16 (2) | 18:22 1 07:52(3) | 20:18 | 21:11 | 21:49
16 | 08:29 09:02 (8) | 07:40 08:13 (6) | 06:37 | 06:23 | 05:23 | 04:53
| 16:32 15 09:17 (5) | 17:31 56  09:15 (2) | 18:24 | 20:20 | 21:13 | 21:50
17 | 08:28 09:01 (8) | 07:38 08:13 (6) | 06:35 | 06:21 | 05:21 | 04:53
| 16:34 18 09:19 (5) | 17:33 55  09:15 (2) | 18:26 | 20:22 | 21:15 | 21:51
18 | 08:27 08:59 (8) | 07:36 08:13 (6) | 06:33 | 06:19 | 05:20 | 04:53
| 16:36 20 09:19 (5) | 17:35 55  09:15 (2) | 18:28 | 20:24 | 21:16 | 21:51
19 | 08:26 08:58 (8) | 07:34 08:13 (6) | 06:30 07:05 (1) | 06:17 | 05:18 | 04:53
| 16:38 23 09:21(5) | 17:37 53 09:14 (2) | 18:30 12 07:17 (1) | 20:26 | 21:18 | 21:51
20 | 08:25 08:57 (8) | 07:32 08:12 (6) | 06:28 07:01 (1) | 06:14 ] 05:17 | 04:53
| 16:39 25 09:22 (5) | 17:39 51 09:12 (2) | 18:31 18 07:19 (1) | 20:27 | 21:19 | 21:52
211 08:23 08:57 (8) | 07:30 08:13 (6) | 06:25 06:59 (1) | 06:12 | 05:15 | 04:53
| 16:41 26 09:23 (5) | 17:41 47 09:11 (2) | 18:33 23 07:22 (1) | 20:29 | 21:21 | 21:52
22 ] 08:22 08:56 (8) | 07:28 08:14 (6) | 06:23 06:57 (1) | 06:10 | 05:14 | 04:53
| 16:43 27 09:23 (5) | 17:43 41 09:09 (2) | 18:35 25 07:22 (1) | 20:31 | 21:23 | 21:52
23] 08:21 08:57 (8) | 07:26 08:15 (6) | 06:20 06:56 (1) | 06:08 | 05:12 | 04:53
| 16:45 28 09:25(5) | 17:44 35  09:07 (2) | 18:37 28  07:24 (1) | 20:33 | 21:24 | 21:53
24 ] 08:20 08:57 (8) | 07:24 08:16 (6) | 06:18 06:54 (1) | 06:06 ] 05:11 | 04:54
| 16:46 28  09:25(5) | 17:46 24 09:02 (2) | 18:39 30 07:24 (1) | 20:35 | 21:26 | 21:53
251 08:18 08:57 (8) | 07:21 07:54 (3) | 06:16 06:53 (1) | 06:03 | 05:10 | 04:54
| 16:48 29 09:26 (5) | 17:48 15  08:29 (6) | 18:40 32 07:25(1) | 20:36 | 21:27 | 21:53
26| 08:17 08:57 (8) | 07:19 07:49 (3) | 07:13 07:53 (1) | 06:01 | 05:08 | 04:54
| 16:50 29 09:26 (5) | 17:50 14 08:03 (3) | 19:42 32 08:25(1) | 20:38 | 21:28 | 21:53
271 08:16 08:58 (8) | 07:17 07:47 (3) | 07:11 07:51 (1) | 05:59 | 05:07 | 04:55
| 16:52 29 09:27 (5) | 17:52 18 08:05 (3) | 19:44 34 08:25 (1) | 20:40 | 21:30 | 21:53
28] 08:14 08:59 (8) | 07:15 07:45 (3) | 07:08 07:51 (1) | 05:57 | 05:06 | 04:55
| 16:54 27 09:26 (5) | 17:54 21 08:06 (3) | 19:46 34 08:25 (1) | 20:42 | 21:31 | 21:53
29 ] 08:13 08:59 (8) | | 07:06 07:50 (1) | 05:55 | 05:05 | 04:56
| 16:56 27 09:26 (5) | | 19:48 34 08:24 (1) | 20:44 | 21:33 | 21:53
30 ] 08:11 08:53 (2) | | 07:04 07:50 (1) | 05:53 | 05:04 | 04:56
| 16:58 34 09:27 (5) | | 19:50 34 08:24 (1) | 20:45 | 21:34 | 21:52
31]08:10 08:50 (2) | | 07:01 07:51 (1) | | 05:03 |
| 17:00 37 09:27 (5) | | 19:51 33 08:24 (1) | | 21:35 |
Sonnenscheinstunden | 252 | 273 | 365 | 417 | 490 | 506
astr.max.mdgl.Beschattung | 691 | 1190 | 711 | 214 | |
Tabellen-Layout: Die Daten fur 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)
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( Lizenzierter Anwender: )
T&H Ingenieure GmbH
Bremerhavener Heerstrale 10
DE-28717 Bremen
+49 (0) 421 79 400 600
T&H Ingenieure GmbH / info@th-ingenieure.de
Berechnet:
§ 17.05.2023 09:21/3.6.366 )
- ~
SHADOW - Kalender
\Berechnung: Gesamtbelastung Schattenrezeptor: A-101 )
(Annahmen fiir Schattenwurfberechnung )
Referenzjahr fir Kalender 2023
Die dargestellten Zeiten sind die astronomisch maximal mdégliche Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint taglich von Sonnenauf- bis -untergang
Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb
| Juli JAugust | September ] Oktober I November | Dezember
1] 04:57 | 05:35 | 06:28 | 07:20 08:26 (3) | 07:16 07:47 (6) | 08:10 08:47 (8)
| 21:52 | 21:19 | 20:14 | 19:02 13 08:39 (3) | 16:52 54 08:45 (2) | 16:08 2 08:49 (8)
2| 04:58 | 05:37 | 06:29 | 07:21 08:22 (3) | 07:18 07:49 (6) | 08:12
| 21:52 | 21:17 | 20:12 | 19:00 18  08:40 (3) | 16:50 51  08:45(2) | 16:08
3| 04:58 | 05:38 | 06:31 | 07:23 08:21 (3) | 07:20 07:52 (9) | 08:13
| 21:51 | 21:15 | 20:10 | 18:57 21 08:42(3) | 16:48 48  08:46 (2) | 16:07
4] 04:59 | 05:40 | 06:33 | 07:25 08:19 (3) | 07:22 07:54 (9) | 08:15 10:01 (4)
| 21:51 | 21:14 | 20:07 | 18:55 24 08:43 (3) | 16:47 46 08:46 (2) | 16:06 7 10:08 (4)
5 05:00 | 05:41 | 06:35 07:55 (1) | 07:27 08:18 (3) | 07:24 07:56 (9) | 08:16 09:59 (4)
| 21:50 | 21:12 | 20:05 11 08:06 (1) | 18:52 26  08:44 (3) | 16:45 43 08:47 (5) | 16:06 10 10:09 (4)
6 | 05:01 | 05:43 | 06:36 07:52 (1) | 07:28 08:18 (3) | 07:26 07:58 (9) | 08:17 09:35 (7)
| 21:50 | 21:10 | 20:02 17 08:09 (1) | 18:50 26  08:44 (3) | 16:43 43 08:51 (5) | 16:05 19 10:12 (4)
71 05:02 | 05:45 | 06:38 07:50 (1) | 07:30 08:16 (3) | 07:28 08:14 (2) | 08:19 09:33 (7)
| 21:49 | 21:08 | 20:00 21 08:11 (1) | 18:48 28  08:44 (3) | 16:41 39  08:53 (5) | 16:05 24 10:13 (4)
8| 05:03 | 05:46 | 06:40 07:47 (1) | 07:32 08:16 (3) | 07:29 08:15 (2) | 08:20 09:32 (7)
| 21:49 | 21:06 | 19:58 25 08:12 (1) | 18:45 28  08:44 (3) | 16:39 39  08:54 (5) | 16:04 28  10:14 (4)
9| 05:04 | 05:48 | 06:41 07:46 (1) | 07:34 08:15 (3) | 07:31 08:16 (2) | 08:21 09:33 (7)
| 21:48 | 21:04 | 19:55 27  08:13 (1) | 18:43 29  08:44 (3) | 16:37 39  08:55(5) | 16:04 29  10:15 (4)
10 | 05:05 | 05:50 | 06:43 07:45 (1) | 07:35 08:15 (3) | 07:33 08:17 (2) | 08:23 09:32 (7)
| 21:47 | 21:02 | 19:53 29  08:14 (1) | 18:41 28  08:43(3) | 16:36 39  08:56 (5) | 16:03 33 10:16 (4)
11 | 05:06 | 05:51 | 06:45 07:43 (1) | 07:37 08:16 (3) | 07:35 08:18 (2) | 08:24 09:32 (7)
| 21:46 | 21:00 | 19:50 31 08:14 (1) | 18:38 27 08:43(3) | 16:34 39  08:57 (5) | 16:03 35 10:17 (4)
12 | 05:07 | 05:53 | 06:47 07:43 (1) | 07:39 08:16 (3) | 07:37 08:20 (2) | 08:25 09:32 (7)
| 21:46 | 20:58 | 19:48 32 08:15(1) | 18:36 26 08:42(3) | 16:32 37 08:57 (5) | 16:03 35 10:17 (4)
13 ] 05:08 | 05:55 | 06:48 07:42 (1) | 07:41 08:16 (3) | 07:39 08:23 (2) | 08:26 09:32 (7)
| 21:45 | 20:56 | 19:46 33 08:15(1) | 18:34 26 08:42(3) | 16:31 35 08:58 (5) | 16:03 37 10:18 (4)
14 ] 05:09 | 05:57 | 06:50 07:41 (1) | 07:43 08:17 (3) | 07:41 08:27 (2) | 08:27 09:33 (7)
| 21:44 | 20:54 | 19:43 34 08:15(1) | 18:31 24 08:41(3) | 16:29 31 08:58 (5) | 16:03 39 10:20 (4)
15 ] 05:10 | 05:58 | 06:52 07:41 (1) | 07:45 08:17 (3) | 07:43 08:31 (8) | 08:28 09:33 (7)
| 21:43 | 20:52 | 19:41 34 08:15 (1) | 18:29 21  08:38(3) | 16:28 27  08:58 (5) | 16:03 39 10:20 (4)
16 | 05:12 | 06:00 | 06:53 07:41 (1) | 07:46 08:18 (3) | 07:44 08:31 (8) | 08:29 09:33 (7)
| 21:42 | 20:50 | 19:38 34 08:15 (1) | 18:27 19 08:37 (3) | 16:26 28  08:59 (5) | 16:03 40 10:20 (4)
17 ] 05:13 | 06:02 | 06:55 07:40 (1) | 07:48 08:20 (3) | 07:46 08:30 (8) | 08:30 09:33 (7)
| 21:41 | 20:48 | 19:36 33 08:13 (1) | 18:24 15  08:35(3) | 16:25 29  08:59 (5) | 16:03 41 10:21 (4)
18 | 05:14 | 06:03 | 06:57 07:40 (1) | 07:50 08:24 (3) | 07:48 08:30 (8) | 08:31 09:34 (7)
| 21:39 | 20:46 | 19:34 33 08:13 (1) | 18:22 16  08:59 (6) | 16:23 29  08:59 (5) | 16:03 41 10:22 (4)
19 | 05:15 | 06:05 | 06:59 07:40 (1) | 07:52 08:47 (6) | 07:50 08:31 (8) | 08:31 09:34 (7)
| 21:38 | 20:44 | 19:31 33 08:13 (1) | 18:20 23 09:33(2) | 16:22 28  08:59 (5) | 16:03 42 10:23 (4)
20 ] 05:17 | 06:07 | 07:00 07:40 (1) | 07:54 08:46 (6) | 07:52 08:31 (8) | 08:32 09:35 (7)
| 21:37 | 20:42 | 19:29 31 08:11 (1) | 18:18 33 09:37 (2) | 16:20 28  08:59 (5) | 16:04 41 10:23 (4)
21]05:18 | 06:09 | 07:02 07:41 (1) | 07:56 08:44 (6) | 07:54 08:31 (8) | 08:33 09:35 (7)
| 21:36 | 20:39 | 19:26 29  08:10 (1) | 18:15 40 09:39 (2) | 16:19 28  08:59 (5) | 16:04 41 10:23 (4)
221 05:20 | 06:10 | 07:04 07:41 (1) | 07:57 08:44 (6) | 07:55 08:32 (8) | 08:33 09:36 (7)
| 21:34 | 20:37 | 19:24 28  08:09 (1) | 18:13 45 09:41 (2) | 16:18 26  08:58 (5) | 16:04 42 10:24 (4)
23] 05:21 | 06:12 | 07:06 07:43 (1) | 07:59 08:43 (6) | 07:57 08:32 (8) | 08:34 09:36 (7)
| 21:33 | 20:35 | 19:21 25 08:08 (1) | 18:11 49 09:42 (2) | 16:16 26  08:58 (5) | 16:05 42 10:24 (4)
241 05:23 | 06:14 | 07:07 07:43 (1) | 08:01 08:42 (6) | 07:59 08:34 (8) | 08:34 09:37 (7)
| 21:32 | 20:33 | 19:19 22 08:05 (1) | 18:09 52 09:43(2) | 16:15 24 08:58 (5) | 16:05 41 10:25 (4)
251 05:24 | 06:16 | 07:09 07:45 (1) | 08:03 08:42 (6) | 08:00 08:36 (8) | 08:35 09:37 (7)
| 21:30 | 20:30 | 19:16 18  08:03 (1) | 18:07 55  09:44 (2) | 16:14 22 08:58 (5) | 16:06 41 10:25 (4)
26| 05:26 | 06:17 | 07:11 07:49 (1) | 08:05 08:42 (6) | 08:02 08:38 (8) | 08:35 09:37 (7)
| 21:29 | 20:28 | 19:14 10  07:59 (1) | 18:05 56  09:45(2) | 16:13 19  08:57 (5) | 16:07 42 10:26 (4)
271 05:27 | 06:19 | 07:13 | 08:07 08:42 (6) | 08:04 08:40 (8) | 08:35 09:38 (7)
| 21:27 | 20:26 | 19:12 | 18:03 56  09:45(2) | 16:12 17 08:57 (5) | 16:07 41 10:26 (4)
28] 05:29 | 06:21 | 07:14 | 08:09 08:43 (6) | 08:05 08:42 (8) | 08:36 09:38 (7)
| 21:26 | 20:24 | 19:09 | 18:00 57  09:45(2) | 16:11 14 08:56 (5) | 16:08 41 10:26 (4)
29 ] 05:30 | 06:22 | 07:16 | 07:11 07:43 (6) | 08:07 08:43 (8) | 08:36 09:39 (7)
| 21:24 | 20:21 | 19:07 | 16:58 57  08:45(2) | 16:10 11 08:54 (5) | 16:09 40 10:26 (4)
30 | 05:32 | 06:24 | 07:18 08:31 (3) | 07:12 07:44 (6) | 08:09 08:45 (8) | 08:36 09:39 (7)
| 21:22 | 20:19 | 19:04 3 08:34(3) | 16:56 57  08:46 (2) | 16:09 8 08:53 (5) | 16:10 39 10:26 (4)
31]05:33 | 06:26 | | 07:14 07:45 (6) | | 08:36 09:40 (7)
| 21:21 | 20:17 | | 16:54 57 08:46 (2) | | 16:11 39 10:27 (4)
Sonnenscheinstunden | 510 | 459 | 383 | 331 | 263 | 237
astr.max.mdgl.Beschattung | | | 593 | 1052 | 947 | 991
Tabellen-Layout: Die Daten fur 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)
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( Lizenzierter Anwender: )
T&H Ingenieure GmbH
Bremerhavener Heerstrale 10
DE-28717 Bremen
+49 (0) 421 79 400 600
T&H Ingenieure GmbH / info@th-ingenieure.de
Berechnet:
§ 17.05.2023 09:21/3.6.366 )
- ~
SHADOW - Kalender
\Berechnung: Gesamtbelastung Schattenrezeptor: B - 10 2 )
(Annahmen fiir Schattenwurfberechnung )
Referenzjahr fir Kalender 2023
Die dargestellten Zeiten sind die astronomisch maximal mdégliche Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint taglich von Sonnenauf- bis -untergang
Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb
|Januar |Februar |Mérz | April | Mai 1Juni | Juli JAugust | SeptembefOktober |Novembel] Dezember
1]08:36 | 08:08 | 07:12 | 06:59 | 05:51 | 05:02 | 04:57 ] 05:35 | 06:28 | 07:19 | 07:16 | 08:10
| 16:12 | 17:01 | 17:56 | 19:53 | 20:47 | 21:36 | 21:52 | 21:19 | 20:14 | 19:02 | 16:52 | 16:08
2] 08:36 | 08:06 | 07:10 | 06:56 | 05:49 | 05:01 | 04:57 | 05:36 | 06:29 | 07:21 |1 07:18 | 08:12
| 16:13 | 17:03 | 17:58 | 19:55 | 20:49 | 21:38 | 21:52 | 21:17 | 20:12 | 18:59 | 16:50 | 16:07
3108:36 | 08:05 | 07:08 | 06:54 | 05:47 | 05:00 | 04:58 ] 05:38 | 06:31 | 07:23 | 07:20 | 08:13
| 16:14 | 17:05 | 18:00 | 19:57 | 20:51 | 21:39 | 21:51 | 21:15 | 20:10 | 18:57 | 16:48 | 16:07
4] 08:36 | 08:03 | 07:05 | 06:52 | 05:45 | 04:59 | 04:59 | 05:40 | 06:33 | 07:25 1 07:22 | 08:15
| 16:15 | 17:07 | 18:02 | 19:59 | 20:52 | 21:40 | 21:51 | 21:14 | 20:07 | 18:55 | 16:46 | 16:06
5108:35 | 08:01 | 07:03 | 06:49 | 05:43 | 04:58 | 05:00 | 05:41 | 06:34 | 07:26 | 07:24 | 08:16
| 16:16 | 17:09 | 18:03 | 20:00 | 20:54 | 21:41 | 21:50 | 21:12 | 20:05 | 18:52 | 16:45 | 16:05
608:35 | 08:00 | 07:01 | 06:47 | 05:41 | 04:57 | 05:01 | 05:43 | 06:36 | 07:28 |1 07:26 | 08:17
| 16:18 | 17:11 | 18:05 | 20:02 | 20:56 | 21:42 | 21:50 | 21:10 | 20:02 | 18:50 | 16:43 | 16:05
7108:35 | 07:58 | 06:59 | 06:44 | 05:39 | 04:57 | 05:01 | 05:45 | 06:38 | 07:30 |1 07:28 | 08:19
| 16:19 | 17:13 | 18:07 | 20:04 | 20:58 | 21:43 | 21:49 | 21:08 | 20:00 | 18:47 | 16:41 | 16:04
8 08:34 | 07:56 | 06:56 | 06:42 | 05:37 | 04:56 | 05:02 | 05:46 | 06:40 | 07:32 |1 07:29 | 08:20
| 16:20 | 17:15 | 18:09 | 20:06 | 20:59 | 21:44 | 21:49 | 21:06 | 19:58 | 18:45 | 16:39 | 16:04
9 08:34 | 07:54 | 06:54 | 06:40 | 05:35 | 04:55 | 05:03 | 05:48 | 06:41 | 07:34 1 07:31 | 08:21
| 16:22 | 17:17 | 18:11 | 20:08 | 21:01 | 21:45 | 21:48 | 21:04 | 19:55 | 18:43 | 16:37 | 16:04
10 | 08:33 | 07:52 | 06:51 | 06:37 ] 05:33 | 04:55 | 05:04 | 05:50 | 06:43 | 07:35 |1 07:33 | 08:23
| 16:23 | 17:19 | 18:13 | 20:09 | 21:03 | 21:46 | 21:47 | 21:02 | 19:53 | 18:40 | 16:36 | 16:03
11 ] 08:32 | 07:50 | 06:49 | 06:35 ] 05:31 | 04:54 | 05:05 ] 05:51 | 06:45 | 07:37 1 07:35 | 08:24
| 16:24 | 17:21 | 18:15 | 20:11 | 21:05 | 21:47 | 21:46 | 21:00 | 19:50 | 18:38 | 16:34 | 16:03
12 ] 08:32 | 07:48 | 06:47 ] 06:33 | 05:30 | 04:54 | 05:07 | 05:53 | 06:46 | 07:39 |1 07:37 | 08:25
| 16:26 | 17:23 | 18:17 | 20:13 | 21:06 | 21:47 | 21:46 | 20:58 | 19:48 | 18:36 | 16:32 | 16:03
13 ] 08:31 | 07:46 | 06:44 | 06:30 | 05:28 | 04:54 | 05:08 | 05:55 | 06:48 | 07:41 |1 07:39 | 08:26
| 16:28 | 17:25 | 18:18 | 20:15 | 21:08 | 21:48 | 21:45 | 20:56 | 19:46 | 18:33 | 16:31 | 16:03
14 ] 08:30 | 07:44 | 06:42 | 06:28 | 05:26 | 04:53 | 05:09 | 05:56 | 06:50 | 07:43 | 07:41 | 08:27
| 16:29 | 17:27 | 18:20 | 20:17 | 21:10 | 21:49 | 21:44 | 20:54 | 19:43 | 18:31 | 16:29 | 16:03
15 | 08:29 | 07:42 | 06:40 | 06:26 | 05:24 | 04:53 | 05:10 | 05:58 | 06:52 | 07:44 | 07:43 | 08:28
| 16:31 | 17:29 | 18:22 | 20:18 | 21:11 | 21:49 | 21:43 | 20:52 | 19:41 | 18:29 | 16:27 | 16:03
16 | 08:29 | 07:40 | 06:37 | 06:23 ] 05:23 | 04:53 ] 05:11 | 06:00 | 06:53 | 07:46 | 07:44 | 08:29
| 16:32 | 17:31 | 18:24 | 20:20 | 21:13 | 21:50 | 21:42 | 20:50 | 19:38 | 18:27 | 16:26 | 16:03
17 | 08:28 | 07:38 | 06:35 | 06:21 ] 05:21 | 04:53 ] 05:13 | 06:02 | 06:55 | 07:48 | 07:46 | 08:30
| 16:34 | 17:33 | 18:26 | 20:22 | 21:15 | 21:50 | 21:41 | 20:48 | 19:36 | 18:24 | 16:24 | 16:03
18 | 08:27 | 07:36 | 06:32 ] 06:19 | 05:20 | 04:53 | 05:14 | 06:03 | 06:57 | 07:50 | 07:48 | 08:31
| 16:36 | 17:35 | 18:28 | 20:24 | 21:16 | 21:51 | 21:39 | 20:46 | 19:33 | 18:22 | 16:23 | 16:03
19 | 08:26 | 07:34 | 06:30 ] 06:17 ] 05:18 | 04:53 | 05:15 | 06:05 | 06:59 | 07:52 | 07:50 | 08:31
| 16:37 | 17:37 | 18:29 | 20:26 | 21:18 | 21:51 | 21:38 | 20:44 | 19:31 | 18:20 | 16:22 | 16:03
20| 08:24 | 07:32 | 06:28 | 06:14 | 05:16 | 04:53 | 05:17 | 06:07 | 07:00 | 07:54 | 07:52 | 08:32
| 16:39 | 17:39 | 18:31 | 20:27 | 21:19 | 21:52 | 21:37 | 20:41 | 19:29 | 18:18 | 16:20 | 16:03
21]08:23 | 07:30 | 06:25 ] 06:12 | 05:15 | 04:53 | 05:18 | 06:09 | 07:02 | 07:56 | 07:54 | 08:33
| 16:41 | 17:40 | 18:33 | 20:29 | 21:21 | 21:52 | 21:36 | 20:39 | 19:26 | 18:15 | 16:19 | 16:04
22| 08:22 | 07:28 | 06:23 | 06:10 | 05:14 | 04:53 | 05:19 | 06:10 | 07:04 | 07:57 | 07:55 | 08:33
| 16:43 | 17:42 | 18:35 | 20:31 | 21:22 | 21:52 | 21:34 | 20:37 | 19:24 | 18:13 | 16:18 | 16:04
23] 08:21 | 07:26 | 06:20 | 06:08 ] 05:12 | 04:53 | 05:21 ] 06:12 | 07:05 | 07:59 | 07:57 | 08:34
| 16:44 | 17:44 | 18:37 | 20:33 | 21:24 | 21:53 | 21:33 | 20:35 | 19:21 | 18:11 | 16:16 | 16:05
24 ] 08:20 | 07:23 | 06:18 | 06:05 ] 05:11 | 04:53 | 05:22 | 06:14 | 07:07 | 08:01 | 07:59 | 08:34
| 16:46 | 17:46 | 18:39 | 20:35 | 21:25 | 21:53 | 21:32 | 20:33 | 19:19 | 18:09 | 16:15 | 16:05
251 08:18 | 07:21 | 06:16 | 06:03 | 05:10 | 04:54 | 05:24 | 06:15 | 07:09 | 08:03 | 08:00 | 08:35
| 16:48 | 17:48 | 18:40 | 20:36 | 21:27 | 21:53 | 21:30 | 20:30 | 19:16 | 18:07 | 16:14 | 16:06
26| 08:17 | 07:19 | 07:13 | 06:01 | 05:08 | 04:54 | 05:25 | 06:17 | 07:11 | 08:05 | 08:02 | 08:35
| 16:50 | 17:50 | 19:42 | 20:38 | 21:28 | 21:53 | 21:29 | 20:28 | 19:14 | 18:05 | 16:13 | 16:06
271 08:16 | 07:17 | 07:11 | 05:59 | 05:07 | 04:55 | 05:27 | 06:19 | 07:12 | 08:07 | 08:04 | 08:35
| 16:52 | 17:52 | 19:44 | 20:40 | 21:30 | 21:53 | 21:27 | 20:26 | 19:12 | 18:02 | 16:12 | 16:07
28] 08:14 | 07:15 | 07:08 | 05:57 | 05:06 | 04:55 | 05:28 | 06:21 | 07:14 | 08:09 | 08:05 | 08:36
| 16:54 | 17:54 | 19:46 | 20:42 | 21:31 | 21:53 | 21:26 | 20:24 | 19:09 | 18:00 | 16:11 | 16:08
29 ] 08:13 | | 07:06 | 05:55 | 05:05 | 04:56 | 05:30 | 06:22 | 07:16 | 07:11 | 08:07 | 08:36
| 16:56 | | 19:48 | 20:44 | 21:32 | 21:53 | 21:24 | 20:21 | 19:07 | 16:58 | 16:10 | 16:09
30 ] 08:11 | | 07:04 | 05:53 | 05:04 | 04:56 | 05:32 | 06:24 | 07:18 | 07:12 | 08:09 | 08:36
| 16:58 | | 19:49 | 20:45 | 21:34 | 21:52 | 21:22 | 20:19 | 19:04 | 16:56 | 16:09 | 16:10
31]08:10 | | 07:01 | | 05:03 | | 05:33 | 06:26 | | 07:14 | | 08:36
| 16:59 | | 19:51 | | 21:35 | | 21:21 | 20:17 | | 16:54 | | 16:11
Sonnenscheinstunden | 252 | 273 | 365 | 417 | 490 | 506 | 510 | 459 | 383 | 331 | 262 | 237
astr.max.mdgl.Beschattung | | | | | | | | | | | |
Tabellen-Layout: Die Daten fur 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)
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( Lizenzierter Anwender: )
T&H Ingenieure GmbH
Bremerhavener Heerstrale 10
DE-28717 Bremen
+49 (0) 421 79 400 600
T&H Ingenieure GmbH / info@th-ingenieure.de
Berechnet:
§ 17.05.2023 09:21/3.6.366 )
- ~
SHADOW - Kalender
Berechnung: Gesamtbelastung Schattenrezeptor: C - 10 3 )
(Annahmen fiir Schattenwurfberechnung )
Referenzjahr fir Kalender 2023
Die dargestellten Zeiten sind die astronomisch maximal mdégliche Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint taglich von Sonnenauf- bis -untergang
Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb
|Januar |Februar |Mérz | April | Mai 1Juni | Juli JAugust | SeptembefOktober |Novembel] Dezember
1]08:36 | 08:08 | 07:12 | 06:59 | 05:51 | 05:02 | 04:57 ] 05:35 | 06:28 | 07:19 | 07:16 | 08:10
| 16:12 | 17:01 | 17:56 | 19:53 | 20:47 | 21:36 | 21:52 | 21:19 | 20:14 | 19:02 | 16:52 | 16:08
2] 08:36 | 08:06 | 07:10 | 06:56 | 05:49 | 05:01 | 04:57 | 05:36 | 06:29 | 07:21 |1 07:18 | 08:12
| 16:13 | 17:03 | 17:58 | 19:55 | 20:49 | 21:38 | 21:52 | 21:17 | 20:12 | 18:59 | 16:50 | 16:07
3108:36 | 08:05 | 07:08 | 06:54 | 05:47 | 05:00 | 04:58 ] 05:38 | 06:31 | 07:23 | 07:20 | 08:13
| 16:14 | 17:05 | 18:00 | 19:57 | 20:51 | 21:39 | 21:51 | 21:15 | 20:10 | 18:57 | 16:48 | 16:07
4] 08:36 | 08:03 | 07:05 | 06:52 | 05:45 | 04:59 | 04:59 | 05:40 | 06:33 | 07:25 1 07:22 | 08:15
| 16:15 | 17:07 | 18:02 | 19:59 | 20:52 | 21:40 | 21:51 | 21:14 | 20:07 | 18:55 | 16:46 | 16:06
5108:35 | 08:01 | 07:03 | 06:49 | 05:43 | 04:58 | 05:00 | 05:41 | 06:34 | 07:26 | 07:24 | 08:16
| 16:16 | 17:09 | 18:03 | 20:00 | 20:54 | 21:41 | 21:50 | 21:12 | 20:05 | 18:52 | 16:45 | 16:05
608:35 | 08:00 | 07:01 | 06:47 | 05:41 | 04:57 | 05:01 | 05:43 | 06:36 | 07:28 |1 07:26 | 08:17
| 16:18 | 17:11 | 18:05 | 20:02 | 20:56 | 21:42 | 21:50 | 21:10 | 20:02 | 18:50 | 16:43 | 16:05
7108:35 | 07:58 | 06:59 | 06:44 | 05:39 | 04:57 | 05:01 | 05:45 | 06:38 | 07:30 |1 07:28 | 08:19
| 16:19 | 17:13 | 18:07 | 20:04 | 20:58 | 21:43 | 21:49 | 21:08 | 20:00 | 18:47 | 16:41 | 16:04
8 08:34 | 07:56 | 06:56 | 06:42 | 05:37 | 04:56 | 05:02 | 05:46 | 06:40 | 07:32 |1 07:29 | 08:20
| 16:20 | 17:15 | 18:09 | 20:06 | 20:59 | 21:44 | 21:49 | 21:06 | 19:58 | 18:45 | 16:39 | 16:04
9 08:34 | 07:54 | 06:54 | 06:40 | 05:35 | 04:55 | 05:03 | 05:48 | 06:41 | 07:34 1 07:31 | 08:21
| 16:22 | 17:17 | 18:11 | 20:08 | 21:01 | 21:45 | 21:48 | 21:04 | 19:55 | 18:43 | 16:37 | 16:04
10 | 08:33 | 07:52 | 06:51 | 06:37 ] 05:33 | 04:55 | 05:04 | 05:50 | 06:43 | 07:35 |1 07:33 | 08:23
| 16:23 | 17:19 | 18:13 | 20:09 | 21:03 | 21:46 | 21:47 | 21:02 | 19:53 | 18:40 | 16:36 | 16:03
11 ] 08:32 | 07:50 | 06:49 | 06:35 ] 05:31 | 04:54 | 05:05 ] 05:51 | 06:45 | 07:37 1 07:35 | 08:24
| 16:24 | 17:21 | 18:15 | 20:11 | 21:05 | 21:47 | 21:46 | 21:00 | 19:50 | 18:38 | 16:34 | 16:03
12 ] 08:32 | 07:48 | 06:47 ] 06:33 | 05:30 | 04:54 | 05:07 | 05:53 | 06:46 | 07:39 |1 07:37 | 08:25
| 16:26 | 17:23 | 18:17 | 20:13 | 21:06 | 21:47 | 21:46 | 20:58 | 19:48 | 18:36 | 16:32 | 16:03
13 ] 08:31 | 07:46 | 06:44 | 06:30 | 05:28 | 04:54 | 05:08 | 05:55 | 06:48 | 07:41 |1 07:39 | 08:26
| 16:28 | 17:25 | 18:18 | 20:15 | 21:08 | 21:48 | 21:45 | 20:56 | 19:46 | 18:33 | 16:31 | 16:03
14 ] 08:30 | 07:44 | 06:42 | 06:28 | 05:26 | 04:53 | 05:09 | 05:56 | 06:50 | 07:43 | 07:41 | 08:27
| 16:29 | 17:27 | 18:20 | 20:17 | 21:10 | 21:49 | 21:44 | 20:54 | 19:43 | 18:31 | 16:29 | 16:03
15 | 08:29 | 07:42 | 06:40 | 06:26 | 05:24 | 04:53 | 05:10 | 05:58 | 06:52 | 07:44 | 07:43 | 08:28
| 16:31 | 17:29 | 18:22 | 20:18 | 21:11 | 21:49 | 21:43 | 20:52 | 19:41 | 18:29 | 16:27 | 16:03
16 | 08:29 | 07:40 | 06:37 | 06:23 ] 05:23 | 04:53 ] 05:11 | 06:00 | 06:53 | 07:46 | 07:44 | 08:29
| 16:32 | 17:31 | 18:24 | 20:20 | 21:13 | 21:50 | 21:42 | 20:50 | 19:38 | 18:27 | 16:26 | 16:03
17 | 08:28 | 07:38 | 06:35 | 06:21 ] 05:21 | 04:53 ] 05:13 | 06:02 | 06:55 | 07:48 | 07:46 | 08:30
| 16:34 | 17:33 | 18:26 | 20:22 | 21:15 | 21:50 | 21:41 | 20:48 | 19:36 | 18:24 | 16:24 | 16:03
18 | 08:27 | 07:36 | 06:32 ] 06:19 | 05:20 | 04:53 | 05:14 | 06:03 | 06:57 | 07:50 | 07:48 | 08:31
| 16:36 | 17:35 | 18:28 | 20:24 | 21:16 | 21:51 | 21:39 | 20:46 | 19:33 | 18:22 | 16:23 | 16:03
19 | 08:26 | 07:34 | 06:30 ] 06:17 ] 05:18 | 04:53 | 05:15 | 06:05 | 06:59 | 07:52 | 07:50 | 08:31
| 16:37 | 17:37 | 18:29 | 20:26 | 21:18 | 21:51 | 21:38 | 20:44 | 19:31 | 18:20 | 16:22 | 16:03
20| 08:24 | 07:32 | 06:28 | 06:14 | 05:16 | 04:53 | 05:17 | 06:07 | 07:00 | 07:54 | 07:52 | 08:32
| 16:39 | 17:39 | 18:31 | 20:27 | 21:19 | 21:52 | 21:37 | 20:41 | 19:29 | 18:18 | 16:20 | 16:03
21]08:23 | 07:30 | 06:25 ] 06:12 | 05:15 | 04:53 | 05:18 | 06:09 | 07:02 | 07:56 | 07:54 | 08:33
| 16:41 | 17:40 | 18:33 | 20:29 | 21:21 | 21:52 | 21:36 | 20:39 | 19:26 | 18:15 | 16:19 | 16:04
22| 08:22 | 07:28 | 06:23 | 06:10 | 05:14 | 04:53 | 05:19 | 06:10 | 07:04 | 07:57 | 07:55 | 08:33
| 16:43 | 17:42 | 18:35 | 20:31 | 21:22 | 21:52 | 21:34 | 20:37 | 19:24 | 18:13 | 16:18 | 16:04
23] 08:21 | 07:26 | 06:20 | 06:08 ] 05:12 | 04:53 | 05:21 ] 06:12 | 07:05 | 07:59 | 07:57 | 08:34
| 16:44 | 17:44 | 18:37 | 20:33 | 21:24 | 21:53 | 21:33 | 20:35 | 19:21 | 18:11 | 16:16 | 16:05
24 ] 08:20 | 07:23 | 06:18 | 06:05 ] 05:11 | 04:53 | 05:22 | 06:14 | 07:07 | 08:01 | 07:59 | 08:34
| 16:46 | 17:46 | 18:39 | 20:35 | 21:25 | 21:53 | 21:32 | 20:33 | 19:19 | 18:09 | 16:15 | 16:05
251 08:18 | 07:21 | 06:16 | 06:03 | 05:10 | 04:54 | 05:24 | 06:15 | 07:09 | 08:03 | 08:00 | 08:35
| 16:48 | 17:48 | 18:40 | 20:36 | 21:27 | 21:53 | 21:30 | 20:30 | 19:16 | 18:07 | 16:14 | 16:06
26| 08:17 | 07:19 | 07:13 | 06:01 | 05:08 | 04:54 | 05:25 | 06:17 | 07:11 | 08:05 | 08:02 | 08:35
| 16:50 | 17:50 | 19:42 | 20:38 | 21:28 | 21:53 | 21:29 | 20:28 | 19:14 | 18:05 | 16:13 | 16:06
271 08:16 | 07:17 | 07:11 | 05:59 | 05:07 | 04:55 | 05:27 | 06:19 | 07:12 | 08:07 | 08:04 | 08:35
| 16:52 | 17:52 | 19:44 | 20:40 | 21:30 | 21:53 | 21:27 | 20:26 | 19:12 | 18:02 | 16:12 | 16:07
28] 08:14 | 07:15 | 07:08 | 05:57 | 05:06 | 04:55 | 05:28 | 06:21 | 07:14 | 08:09 | 08:05 | 08:36
| 16:54 | 17:54 | 19:46 | 20:42 | 21:31 | 21:53 | 21:26 | 20:24 | 19:09 | 18:00 | 16:11 | 16:08
29 ] 08:13 | | 07:06 | 05:55 | 05:05 | 04:56 | 05:30 | 06:22 | 07:16 | 07:11 | 08:07 | 08:36
| 16:56 | | 19:48 | 20:44 | 21:32 | 21:53 | 21:24 | 20:21 | 19:07 | 16:58 | 16:10 | 16:09
30 ] 08:11 | | 07:04 | 05:53 | 05:04 | 04:56 | 05:32 | 06:24 | 07:18 | 07:12 | 08:09 | 08:36
| 16:58 | | 19:49 | 20:45 | 21:34 | 21:52 | 21:22 | 20:19 | 19:04 | 16:56 | 16:09 | 16:10
31]08:10 | | 07:01 | | 05:03 | | 05:33 | 06:26 | | 07:14 | | 08:36
| 16:59 | | 19:51 | | 21:35 | | 21:21 | 20:17 | | 16:54 | | 16:11
Sonnenscheinstunden | 252 | 273 | 365 | 417 | 490 | 506 | 510 | 459 | 383 | 331 | 262 | 237
astr.max.mdgl.Beschattung | | | | | | | | | | | |
Tabellen-Layout: Die Daten fur 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)
G J
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( Lizenzierter Anwender: )
T&H Ingenieure GmbH
Bremerhavener Heerstrale 10
DE-28717 Bremen
+49 (0) 421 79 400 600
T&H Ingenieure GmbH / info@th-ingenieure.de
Berechnet:
§ 17.05.2023 09:21/3.6.366 )
- ~
SHADOW - Kalender
Berechnung: Gesamtbelastung Schattenrezeptor: D - 10 4 )
(Annahmen fiir Schattenwurfberechnung )
Referenzjahr fir Kalender 2023
Die dargestellten Zeiten sind die astronomisch maximal mdégliche Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint taglich von Sonnenauf- bis -untergang
Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb
|Januar |Februar |Mérz | April | Mai 1Juni | Juli JAugust | SeptembefOktober |Novembel] Dezember
1]08:36 | 08:08 | 07:12 | 06:59 | 05:51 | 05:02 | 04:57 ] 05:35 | 06:28 | 07:19 | 07:16 | 08:10
| 16:12 | 17:01 | 17:56 | 19:53 | 20:47 | 21:36 | 21:52 | 21:19 | 20:14 | 19:02 | 16:52 | 16:08
2] 08:36 | 08:06 | 07:10 | 06:56 | 05:49 | 05:01 | 04:57 | 05:36 | 06:29 | 07:21 |1 07:18 | 08:12
| 16:13 | 17:03 | 17:58 | 19:55 | 20:49 | 21:38 | 21:52 | 21:17 | 20:12 | 18:59 | 16:50 | 16:07
3108:36 | 08:05 | 07:08 | 06:54 | 05:47 | 05:00 | 04:58 ] 05:38 | 06:31 | 07:23 | 07:20 | 08:13
| 16:14 | 17:05 | 18:00 | 19:57 | 20:51 | 21:39 | 21:51 | 21:15 | 20:10 | 18:57 | 16:48 | 16:07
4] 08:36 | 08:03 | 07:05 | 06:52 | 05:45 | 04:59 | 04:59 | 05:40 | 06:33 | 07:25 1 07:22 | 08:15
| 16:15 | 17:07 | 18:02 | 19:59 | 20:52 | 21:40 | 21:51 | 21:14 | 20:07 | 18:55 | 16:46 | 16:06
5108:35 | 08:01 | 07:03 | 06:49 | 05:43 | 04:58 | 05:00 | 05:41 | 06:34 | 07:26 | 07:24 | 08:16
| 16:16 | 17:09 | 18:03 | 20:00 | 20:54 | 21:41 | 21:50 | 21:12 | 20:05 | 18:52 | 16:45 | 16:05
608:35 | 08:00 | 07:01 | 06:47 | 05:41 | 04:57 | 05:01 | 05:43 | 06:36 | 07:28 |1 07:26 | 08:17
| 16:18 | 17:11 | 18:05 | 20:02 | 20:56 | 21:42 | 21:50 | 21:10 | 20:02 | 18:50 | 16:43 | 16:05
7108:35 | 07:58 | 06:59 | 06:44 | 05:39 | 04:57 | 05:01 | 05:45 | 06:38 | 07:30 |1 07:28 | 08:19
| 16:19 | 17:13 | 18:07 | 20:04 | 20:58 | 21:43 | 21:49 | 21:08 | 20:00 | 18:47 | 16:41 | 16:04
8 08:34 | 07:56 | 06:56 | 06:42 | 05:37 | 04:56 | 05:02 | 05:46 | 06:40 | 07:32 |1 07:29 | 08:20
| 16:20 | 17:15 | 18:09 | 20:06 | 20:59 | 21:44 | 21:49 | 21:06 | 19:58 | 18:45 | 16:39 | 16:04
9 08:34 | 07:54 | 06:54 | 06:40 | 05:35 | 04:55 | 05:03 | 05:48 | 06:41 | 07:34 1 07:31 | 08:21
| 16:22 | 17:17 | 18:11 | 20:08 | 21:01 | 21:45 | 21:48 | 21:04 | 19:55 | 18:43 | 16:37 | 16:04
10 | 08:33 | 07:52 | 06:51 | 06:37 ] 05:33 | 04:55 | 05:04 | 05:50 | 06:43 | 07:35 |1 07:33 | 08:23
| 16:23 | 17:19 | 18:13 | 20:09 | 21:03 | 21:46 | 21:47 | 21:02 | 19:53 | 18:40 | 16:36 | 16:03
11 ] 08:32 | 07:50 | 06:49 | 06:35 ] 05:31 | 04:54 | 05:05 ] 05:51 | 06:45 | 07:37 1 07:35 | 08:24
| 16:24 | 17:21 | 18:15 | 20:11 | 21:05 | 21:47 | 21:46 | 21:00 | 19:50 | 18:38 | 16:34 | 16:03
12 ] 08:32 | 07:48 | 06:47 ] 06:33 | 05:30 | 04:54 | 05:07 | 05:53 | 06:46 | 07:39 |1 07:37 | 08:25
| 16:26 | 17:23 | 18:17 | 20:13 | 21:06 | 21:47 | 21:46 | 20:58 | 19:48 | 18:36 | 16:32 | 16:03
13 ] 08:31 | 07:46 | 06:44 | 06:30 | 05:28 | 04:54 | 05:08 | 05:55 | 06:48 | 07:41 |1 07:39 | 08:26
| 16:28 | 17:25 | 18:18 | 20:15 | 21:08 | 21:48 | 21:45 | 20:56 | 19:46 | 18:33 | 16:31 | 16:03
14 ] 08:30 | 07:44 | 06:42 | 06:28 | 05:26 | 04:53 | 05:09 | 05:56 | 06:50 | 07:43 | 07:41 | 08:27
| 16:29 | 17:27 | 18:20 | 20:17 | 21:10 | 21:49 | 21:44 | 20:54 | 19:43 | 18:31 | 16:29 | 16:03
15 | 08:29 | 07:42 | 06:40 | 06:26 | 05:24 | 04:53 | 05:10 | 05:58 | 06:52 | 07:44 | 07:43 | 08:28
| 16:31 | 17:29 | 18:22 | 20:18 | 21:11 | 21:49 | 21:43 | 20:52 | 19:41 | 18:29 | 16:27 | 16:03
16 | 08:29 | 07:40 | 06:37 | 06:23 ] 05:23 | 04:53 ] 05:11 | 06:00 | 06:53 | 07:46 | 07:44 | 08:29
| 16:32 | 17:31 | 18:24 | 20:20 | 21:13 | 21:50 | 21:42 | 20:50 | 19:38 | 18:27 | 16:26 | 16:03
17 | 08:28 | 07:38 | 06:35 | 06:21 ] 05:21 | 04:53 ] 05:13 | 06:02 | 06:55 | 07:48 | 07:46 | 08:30
| 16:34 | 17:33 | 18:26 | 20:22 | 21:15 | 21:50 | 21:41 | 20:48 | 19:36 | 18:24 | 16:24 | 16:03
18 | 08:27 | 07:36 | 06:32 ] 06:19 | 05:20 | 04:53 | 05:14 | 06:03 | 06:57 | 07:50 | 07:48 | 08:31
| 16:36 | 17:35 | 18:28 | 20:24 | 21:16 | 21:51 | 21:39 | 20:46 | 19:33 | 18:22 | 16:23 | 16:03
19 | 08:26 | 07:34 | 06:30 ] 06:17 ] 05:18 | 04:53 | 05:15 | 06:05 | 06:59 | 07:52 | 07:50 | 08:31
| 16:37 | 17:37 | 18:29 | 20:26 | 21:18 | 21:51 | 21:38 | 20:44 | 19:31 | 18:20 | 16:22 | 16:03
20| 08:24 | 07:32 | 06:28 | 06:14 | 05:16 | 04:53 | 05:17 | 06:07 | 07:00 | 07:54 | 07:52 | 08:32
| 16:39 | 17:39 | 18:31 | 20:27 | 21:19 | 21:52 | 21:37 | 20:41 | 19:29 | 18:18 | 16:20 | 16:03
21]08:23 | 07:30 | 06:25 ] 06:12 | 05:15 | 04:53 | 05:18 | 06:09 | 07:02 | 07:56 | 07:54 | 08:33
| 16:41 | 17:40 | 18:33 | 20:29 | 21:21 | 21:52 | 21:36 | 20:39 | 19:26 | 18:15 | 16:19 | 16:04
22| 08:22 | 07:28 | 06:23 | 06:10 | 05:14 | 04:53 | 05:19 | 06:10 | 07:04 | 07:57 | 07:55 | 08:33
| 16:43 | 17:42 | 18:35 | 20:31 | 21:22 | 21:52 | 21:34 | 20:37 | 19:24 | 18:13 | 16:18 | 16:04
23] 08:21 | 07:26 | 06:20 | 06:08 ] 05:12 | 04:53 | 05:21 ] 06:12 | 07:05 | 07:59 | 07:57 | 08:34
| 16:44 | 17:44 | 18:37 | 20:33 | 21:24 | 21:53 | 21:33 | 20:35 | 19:21 | 18:11 | 16:16 | 16:05
24 ] 08:20 | 07:23 | 06:18 | 06:05 ] 05:11 | 04:53 | 05:22 | 06:14 | 07:07 | 08:01 | 07:59 | 08:34
| 16:46 | 17:46 | 18:39 | 20:35 | 21:25 | 21:53 | 21:32 | 20:33 | 19:19 | 18:09 | 16:15 | 16:05
251 08:18 | 07:21 | 06:16 | 06:03 | 05:10 | 04:54 | 05:24 | 06:15 | 07:09 | 08:03 | 08:00 | 08:35
| 16:48 | 17:48 | 18:40 | 20:36 | 21:27 | 21:53 | 21:30 | 20:30 | 19:16 | 18:07 | 16:14 | 16:06
26| 08:17 | 07:19 | 07:13 | 06:01 | 05:08 | 04:54 | 05:25 | 06:17 | 07:11 | 08:05 | 08:02 | 08:35
| 16:50 | 17:50 | 19:42 | 20:38 | 21:28 | 21:53 | 21:29 | 20:28 | 19:14 | 18:05 | 16:13 | 16:06
271 08:16 | 07:17 | 07:11 | 05:59 | 05:07 | 04:55 | 05:27 | 06:19 | 07:12 | 08:07 | 08:04 | 08:35
| 16:52 | 17:52 | 19:44 | 20:40 | 21:30 | 21:53 | 21:27 | 20:26 | 19:12 | 18:02 | 16:12 | 16:07
28] 08:14 | 07:15 | 07:08 | 05:57 | 05:06 | 04:55 | 05:28 | 06:21 | 07:14 | 08:09 | 08:05 | 08:36
| 16:54 | 17:54 | 19:46 | 20:42 | 21:31 | 21:53 | 21:26 | 20:24 | 19:09 | 18:00 | 16:11 | 16:08
29 ] 08:13 | | 07:06 | 05:55 | 05:05 | 04:56 | 05:30 | 06:22 | 07:16 | 07:11 | 08:07 | 08:36
| 16:56 | | 19:48 | 20:44 | 21:32 | 21:53 | 21:24 | 20:21 | 19:07 | 16:58 | 16:10 | 16:09
30 ] 08:11 | | 07:04 | 05:53 | 05:04 | 04:56 | 05:32 | 06:24 | 07:18 | 07:12 | 08:09 | 08:36
| 16:58 | | 19:49 | 20:45 | 21:34 | 21:52 | 21:22 | 20:19 | 19:04 | 16:56 | 16:09 | 16:10
31]08:10 | | 07:01 | | 05:03 | | 05:33 | 06:26 | | 07:14 | | 08:36
| 16:59 | | 19:51 | | 21:35 | | 21:21 | 20:17 | | 16:54 | | 16:11
Sonnenscheinstunden | 252 | 273 | 365 | 417 | 490 | 506 | 510 | 459 | 383 | 331 | 262 | 237
astr.max.mdgl.Beschattung | | | | | | | | | | | |
Tabellen-Layout: Die Daten fur 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)
G J
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( Lizenzierter Anwender: )
T&H Ingenieure GmbH
Bremerhavener Heerstrale 10
DE-28717 Bremen
+49 (0) 421 79 400 600
T&H Ingenieure GmbH / info@th-ingenieure.de
Berechnet:
17.05.2023 09:21/3.6.366
- _/
- ~
SHADOW - Kalender
Berechnung: Gesamtbelastung Schattenrezeptor: E- 105 )
(Annahmen fiir Schattenwurfberechnung )
Referenzjahr fir Kalender 2023
Die dargestellten Zeiten sind die astronomisch maximal mdégliche Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint taglich von Sonnenauf- bis -untergang
Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb
|Januar |Februar |Marz 1 April IMai 1Juni | Juli JAugust | SeptembefOktober |November | Dezember
1]08:36 14:49 (2) | 08:08 | 07:12 | 06:59 | 05:51 | 05:02 | 04:57 | 05:35 | 06:28 | 07:19 | 07:16 | 08:10 14:40 (1)
116:12 35 15:24 (1) | 17:01 | 17:56 | 19:53  |20:47 | 21:36  |21:52  |21:19 | 20:14  |19:02 | 16:52 | 16:08 32 15:12 (1)
21 08:36 14:51 (2) | 08:06 | 07:10 | 06:56 | 05:49 | 05:01 | 04:57 | 05:36 | 06:29 | 07:21 | 07:18 | 08:12 14:39 (1)
116:13 34 15:25(1) | 17:03 | 17:58  |19:55  |20:49  |21:37  |21:52  |21:17  |20:12 | 18:59 | 16:50 | 16:07 33 15:12 (1)
3108:36 14:54 (1) | 08:05 | 07:08 | 06:54 | 05:47 | 05:00 | 04:58 | 05:38 | 06:31 | 07:23 | 07:20 | 08:13 14:40 (1)
| 16:14 31  15:25 (1) | 17:05 | 18:00 | 19:57 | 20:51 | 21:39 | 21:51 | 21:15 | 20:09 | 18:57 | 16:48 | 16:07 33 15:13 (1)
4] 08:36 14:55 (1) | 08:03 | 07:05 | 06:51  |05:45 | 04:59  |04:59  |05:40 | 06:33 | 07:25 | 07:22 | 08:15 14:40 (1)
| 16:15 31 15:26 (1) | 17:07 | 18:02 | 19:58 | 20:52 | 21:40 | 21:51 | 21:14 | 20:07 | 18:55 | 16:46 | 16:06 32 15:12 (1)
5108:35 14:56 (1) | 08:01 | 07:03 | 06:49  |05:43  |04:58  |05:00 |05:41 | 06:34 | 07:26 | 07:24 | 08:16 14:41 (1)
| 16:16 31 15:27 (1) | 17:09 | 18:03 | 20:00 | 20:54 | 21:41 | 21:50 | 21:12 | 20:05 | 18:52 | 16:45 | 16:05 32 15:13 (1)
6] 08:35 14:56 (1) | 07:59 | 07:01 | 06:47 | 05:41 | 04:57 ] 05:01 | 05:43 | 06:36 | 07:28 |1 07:26 | 08:17 14:41 (1)
116:18 31 15:27 (1) | 17:11 | 18:05 | 20:02  |20:56 | 21:42  |21:50 | 21:10 | 20:02 | 18:50 | 16:43 | 16:05 32 15:13 (1)
7108:35 14:57 (1) | 07:58 | 06:58 | 06:44  |05:39 | 04:57 | 05:01 | 05:45 | 06:38 | 07:30 | 07:28 ] 08:19 14:42 (1)
116:199 31 15:28 (1) | 17:13 | 18:07 | 20:04  |20:58 | 21:43  |21:49  |21:08 | 20:00 | 18:47 | 16:41 | 16:04 32 15:14 (1)
8] 08:34 14:56 (1) | 07:56 | 06:56 | 06:42 | 05:37 | 04:56 | 05:02 | 05:46 | 06:40 | 07:32 | 07:29 | 08:20 14:42 (1)
| 16:20 32 15:28 (1) | 17:15 | 18:09 | 20:06 | 20:59 | 21:44 | 21:49 | 21:06 | 19:58 | 18:45 | 16:39 | 16:04 31 15:13 (1)
9] 08:34 14:56 (1) | 07:54 | 06:54 | 06:40 | 05:35 | 04:55  |05:03 | 05:48 | 06:41  |07:34 | 07:31 | 08:21 14:44 (1)
116:22 32 15:28(1) | 17:17 [ 18:11  |20:08  |21:01  |21:45  |21:48  |21:04 | 19:55  |18:43 | 16:37 | 16:04 30 15:14 (1)
10 | 08:33 14:56 (1) | 07:52 | 06:51 | 06:37  |05:33 | 04:55 | 05:04 |05:50 | 06:43 |07:35 | 07:33 | 08:23 14:44 (1)
| 16:23 33 15:29 (1) | 17:19 | 18:13 | 20:09 | 21:03 | 21:46 | 21:47 | 21:02 | 19:53 | 18:40 | 16:36 | 16:03 30 15:14 (1)
11 | 08:32 14:58 (1) | 07:50 | 06:49 | 06:35 | 05:31 | 04:54 | 05:05 | 05:51 | 06:45 | 07:37 |1 07:35 | 08:24 14:44 (1)
116:24 32 15:30 (1) [17:21 | 18:15  |20:11 | 21:05 | 21:47  |21:46  |21:00 |19:50 | 18:38 | 16:34 | 16:03 30  15:14 (1)
12| 08:32 14:58 (1) | 07:48 | 06:47 | 06:33 | 05:30 | 04:54 | 05:07 | 05:53 | 06:46 | 07:39 | 07:37 | 08:25 14:40 (2)
|16:26 32 15:30 (1) | 17:23 | 18:17  |20:13 | 21:06 | 21:47 | 21:45 |20:58 | 19:48 | 18:36 | 16:32 | 16:03 35  15:15 (1)
13| 08:31 14:58 (1) | 07:46 | 06:44 | 06:30 | 05:28 | 04:54 | 05:08 | 05:55 | 06:48 | 07:41 | 07:39 | 08:26 14:39 (2)
| 16:28 33 15:31 (1) | 17:25 | 18:18 | 20:15 | 21:08 | 21:48 | 21:45 | 20:56 | 19:46 | 18:33 | 16:31 | 16:03 36 15:15 (1)
14 | 08:30 14:59 (1) | 07:44 | 06:42 | 06:28 | 05:26  |04:53 | 05:09 | 05:56 | 06:50 | 07:43 | 07:41 14:45 (1) | 08:27 14:39 (2)
| 16:29 32 15:31 (1) | 17:27 | 18:20 | 20:17 | 21:10 | 21:49 | 21:44 | 20:54 | 19:43 | 18:31 | 16:29 12 14:57 (1) | 16:03 36 15:15 (1)
15 | 08:29 14:59 (1) | 07:42 | 06:40 | 06:26 | 05:24  |04:53 | 05:10 | 05:58 | 06:52 | 07:44 | 07:43 14:43 (1) | 08:28 14:39 (2)
| 16:31 32 15:31 (1) | 17:29 | 18:22 | 20:18 | 21:11 | 21:49 | 21:43 | 20:52 | 19:41 | 18:29 | 16:27 16  14:59 (1) | 16:03 36  15:15 (1)
16 | 08:29 14:59 (1) | 07:40 | 06:37 | 06:23 | 05:23 | 04:53 ] 05:11 | 06:00 | 06:53 | 07:46 | 07:44 14:41 (1) | 08:29 14:39 (2)
116:32 33 15:32 (1) | 17:31 | 18:24 | 20:20 | 21:13 | 21:50 | 21:42 | 20:50 | 19:38 | 18:27  |16:26 20 15:01 (1) | 16:03 37 15:16 (1)
17 | 08:28 15:00 (1) | 07:38 | 06:35 | 06:21  |05:21  |04:53  |05:13  |06:02 | 06:55 | 07:48 | 07:46 14:40 (1) | 08:30 14:39 (2)
|16:3¢ 32 15:32 (1) |17:33 | 18:26 | 20:22 | 21:15  |21:50 | 21:40 | 20:48 | 19:36  |18:24  |16:24 22 15:02 (1) | 16:03 37  15:16 (1)
18 | 08:27 15:00 (1) | 07:36 | 06:32 | 06:19 | 05:20 | 04:53 | 05:14 | 06:03 | 06:57 | 07:50 | 07:48 14:39 (1) | 08:31 14:39 (2)
| 16:36 31  15:31 (1) | 17:35 | 18:28 | 20:24 | 21:16 | 21:51 | 21:39 | 20:46 | 19:33 | 18:22 | 16:23 25  15:04 (1) | 16:03 38 15:17 (1)
19 | 08:26 15:01 (1) | 07:34 | 06:30 | 06:17 | 05:18 | 04:53 | 05:15 | 06:05 | 06:59 | 07:52 | 07:50 14:39 (1) | 08:31 14:40 (2)
| 16:37 31 15:32 (1) | 17:37 | 18:29 | 20:26 | 21:18 | 21:51 | 21:38 | 20:44 | 19:31 | 18:20 | 16:22 26 15:05 (1) | 16:03 37 15:17 (1)
20 | 08:24 15:02 (1) | 07:32 | 06:28 | 06:14 | 05:16  |04:53  |05:17 | 06:07  |07:00 |07:54 | 07:52 14:38 (1) | 08:32 14:39 (2)
| 16:39 30 15:32 (1) | 17:38 | 18:31 | 20:27 | 21:19 | 21:52 | 21:37 | 20:41 | 19:29 | 18:18 | 16:20 28  15:06 (1) | 16:03 38 15:17 (1)
21| 08:23 15:02 (1) | 07:30 | 06:25 | 06:12 | 05:15 | 04:53 ] 05:18 | 06:09 | 07:02 | 07:56 | 07:53 14:38 (1) | 08:33 14:40 (2)
116:41 29 15:31(1) | 17:40 | 18:33 | 20:29 | 21:21 | 21:52  |21:36 | 20:39 | 19:26 | 18:15  |16:19 28 15:06 (1) | 16:04 38 15:18 (1)
22 08:22 15:03 (1) | 07:28 | 06:23 | 06:10 | 05:14  |04:53  |05:19  |06:10  |07:04  |07:57 | 07:55 14:38 (1) | 08:33 14:41 (2)
|16:43 29 15:32 (1) | 17:42  |18:35 | 20:31  |21:22 | 21:52  |21:34  |20:37  |19:24  |18:13  |16:18 29 15:07 (1) | 16:04 38 15:19 (1)
23| 08:21 15:04 (1) | 07:26 | 06:20 | 06:08 | 05:12 | 04:53 ] 05:21 | 06:12 | 07:05 | 07:59 | 07:57 14:38 (1) | 08:34 14:41 (2)
| 16:44 28 15:32 (1) | 17:44 | 18:37 | 20:33 | 21:24 | 21:52 | 21:33 | 20:35 | 19:21 | 18:11 | 16:16 30 15:08 (1) | 16:05 38 15:19 (1)
24 ] 08:20 15:04 (1) | 07:23 | 06:18 | 06:05 | 05:11  |04:53  |05:22 | 06:14  |07:07 | 08:01 | 07:59 14:38 (1) | 08:34 14:41 (2)
| 16:46 27 15:31 (1) | 17:46 | 18:39 | 20:35 | 21:25 | 21:53 | 21:32 | 20:33 | 19:19 | 18:09 | 16:15 31 15:09 (1) | 16:05 38 15:19 (1)
25| 08:18 15:06 (1) | 07:21 | 06:16 | 06:03  |05:10  |04:54 | 05:24 | 06:15  |07:09  |08:03 | 08:00 14:38 (1) | 08:35 14:42 (2)
| 16:48 25 15:31 (1) | 17:48 | 18:40 | 20:36 | 21:27 | 21:53 | 21:30 | 20:30 | 19:16 | 18:07 | 16:14 31 15:09 (1) | 16:06 38 15:20 (1)
26 | 08:17 15:07 (1) | 07:19 ] 07:13 | 06:01 | 05:08 | 04:54 | 05:25 | 06:17 | 07:11 | 08:05 | 08:02 14:38 (1) | 08:35 14:43 (2)
116:50 23 15:30 (1) | 17:50 | 19:42 | 20:38 | 21:28 | 21:53 | 21:29  |20:28 | 19:14 | 18:05  |16:13 32 15:10 (1) | 16:06 37 15:20 (1)
27| 08:16 15:08 (1) | 07:17 | 07:11 | 05:59  |05:07 | 04:55  |05:27  |06:19  |07:12  |08:07 | 08:04 14:38 (1) | 08:35 14:43 (2)
|16:52 21 15:29 (1) | 17:52 | 19:44 | 20:40  |21:30 | 21:53  |21:27  |20:26  |19:11  |18:02  |16:12 33 15:11 (1) | 16:07 38 15:21 (1)
28 | 08:14 15:10 (1) | 07:15 | 07:08 | 05:57 | 05:06 | 04:55 | 05:28 | 06:21 | 07:14 | 08:09 | 08:05 14:38 (1) | 08:36 14:44 (2)
| 16:54 18 15:28 (1) | 17:54 | 19:46 | 20:42 | 21:31 | 21:53 | 21:25 | 20:23 | 19:09 | 18:00 | 16:11 32 15:10 (1) | 16:08 37 15:21 (1)
29 ] 08:13 15:12 (1) | ]07:06 | 05:55 | 05:05 | 04:56 | 05:30 | 06:22 | 07:16 | 07:10 | 08:07 14:38 (1) | 08:36 14:45 (2)
| 16:56 14 15:26 (1) | | 19:48 | 20:44 | 21:32 | 21:52 | 21:24 | 20:21 | 19:07 | 16:58 | 16:10 33 15:11 (1) | 16:09 37 15:22 (1)
30 | 08:11 15:15 (1) | |07:03 | 05:53 | 05:04 | 04:56  |05:32 | 06:24  |07:18  |07:12 | 08:09 14:39 (1) | 08:36 14:46 (2)
| 16:58 8 15:23(1) | | 19:49 | 20:45 | 21:34 | 21:52 | 21:22 | 20:19 | 19:04 | 16:56 | 16:09 32 15:11 (1) | 16:10 36 15:22 (1)
31 08:10 | | 07:01 | | 05:03 | | 05:33 | 06:26 | | 07:14 | | 08:36 14:47 (2)
| 16:59 | ]19:51 | 121:35 | |21:21 |20:17 | |16:54 | | 16:11 36 15:23 (1)
Sonnenscheinstunden | 252 | 273 | 365 | 417 | 490 | 506 | 510 | 459 | 383 | 331 | 262 | 237
astr.max.mogl.Beschattung | 861 | | | | | | | | | | 460 | 1088
Tabellen-Layout: Die Daten fur 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)
- J
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NS

Lizenzierter Anwender:

T&H Ingenieure GmbH
Bremerhavener Heerstralle 10
DE-28717 Bremen

+49 (0) 421 79 400 600

T&H Ingenieure GmbH / info@th-ingenieure.de

Berechnet:

17.05.2023 09:21/3.6.366

(SHADOW - Kalender

Berechnung: Gesamtbelastung Schattenrezeptor: F - 10 6

J\.

(Annahmen fiir Schattenwurfberechnung

Referenzjahr fir Kalender

2023

Die dargestellten Zeiten sind die astronomisch maximal mdégliche Beschattungsdauer, berechnet unter folgenden Annahmen:

Die Sonne scheint taglich von Sonnenauf- bis -untergang

Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb

| Januar

1] 08:36
| 16:12
2]08:36
| 16:13
3108:36
| 16:14
4] 08:35
| 16:15
5] 08:35
| 16:16
6]08:35
| 16:18
7108:34
| 16:19
8]08:34
| 16:20
9]08:34
| 16:22
10 | 08:33
| 16:23
11 | 08:32
| 16:24
12| 08:32
| 16:26
13| 08:31
| 16:28
14 | 08:30
| 16:29
15 | 08:29
| 16:31
16 | 08:28
| 16:32
17 | 08:28
| 16:34
18 | 08:27
| 16:36
19 | 08:26
| 16:37
20| 08:24
| 16:39
21]08:23
| 16:41
22 ]08:22
| 16:43
23]08:21
| 16:44
241 08:20
| 16:46
251 08:18
| 16:48
26 | 08:17
| 16:50
271 08:16
| 16:52
28] 08:14
| 16:54
29 ] 08:13
| 16:56
30 | 08:11
| 16:57
31]08:10
| 16:59
Sonnenscheinstunden | 252
astr.max.mdgl.Beschattung |

40
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33

35

36

39

39

39

39

39

38

933

| Februar

14:43 (6) | 08:08
15:24 (5) | 17:01
14:44 (6) | 08:06
15:24 (5) | 17:03
14:44 (6) | 08:05
15:24 (5) | 17:05
14:45 (6) | 08:03
15:25 (5) | 17:07
14:46 (6) | 08:01
15:25 (5) | 17:09
14:46 (6) | 07:59
15:25 (5) | 17:11
14:48 (6) | 07:58
15:26 (5) | 17:13
14:49 (6) | 07:56
15:25 (5) | 17:15
14:50 (6) | 07:54
15:25 (5) | 17:17
14:51 (6) | 07:52
15:24 (5) | 17:19
14:53 (6) | 07:50
15:25 (5) | 17:21
14:56 (6) | 07:48
15:53 (3) | 17:23
15:17 (5) | 07:46
15:55 (3) | 17:25
15:45 (3) | 07:44
15:57 (3) | 17:27
15:44 (3) | 07:42
15:59 (3) | 17:29
15:44 (3) | 07:40
16:01 (3) | 17:31
15:42 (3) | 07:38
16:01 (3) | 17:33
15:42 (3) | 07:36
16:03 (3) | 17:35
15:42 (3) | 07:34
16:06 (2) | 17:37
15:42 (3) | 07:32
16:08 (2) | 17:38
15:41 (3) | 07:30
16:09 (2) | 17:40
15:41 (3) | 07:28
16:12 (2) | 17:42
15:41 (3) | 07:26
16:14 (2) | 17:44
15:41 (3) | 07:23
16:16 (2) | 17:46
15:42 (3) | 07:21
16:18 (2) | 17:48
15:41 (3) | 07:19
16:20 (2) | 17:50
15:41 (3) | 07:17
16:20 (2) | 17:52
15:42 (3) | 07:14
16:21 (2) | 17:54
15:42 (3) |
16:21 (2) |
15:42 (3) |
16:21 (2) |
15:43 (3) |
16:21 (2) |

| 273

|

37

36

35

32

30

20

12

16

19

22

23

25

26

27

28

27

27

27

26

24

22

20

17

587

| Mérz 1April | Mai 1Juni
15:44 (3) | 07:12 16:43 (1) | 06:59 | 05:51 | 05:02
16:21 (2) | 17:56 11 16:54 (1) | 19:53 | 20:47 | 21:36
15:44 (3) | 07:10 | 06:56 | 05:49 | 05:01
16:20 (2) | 17:58 | 19:55 | 20:49 | 21:37
15:45 (3) | 07:08 | 06:54 | 05:47 | 05:00
16:20 (2) | 18:00 | 19:57 | 20:51 | 21:39
15:46 (3) | 07:05 | 06:51 | 05:45 | 04:59
16:18 (2) | 18:02 | 19:58 | 20:52 | 21:40
15:48 (3) | 07:03 | 06:49 | 05:43 | 04:58
16:18 (2) | 18:03 | 20:00 | 20:54 | 21:41
15:50 (3) | 07:01 | 06:47 | 05:41 | 04:57
16:15 (2) | 18:05 | 20:02 | 20:56 | 21:42
15:53 (3) | 06:58 | 06:44 | 05:39 | 04:57
16:02 (3) | 18:07 | 20:04 | 20:58 | 21:43
| 06:56 | 06:42 | 05:37 | 04:56
| 18:09 | 20:06 | 20:59 | 21:44
| 06:54 | 06:40 | 05:35 | 04:55
| 18:11 | 20:07 | 21:01 | 21:45
| 06:51 | 06:37 | 05:33 | 04:55
| 18:13 | 20:09 | 21:03 | 21:46
| 06:49 | 06:35 | 05:31 | 04:54
| 18:15 | 20:11 | 21:05 | 21:46
16:44 (1) | 06:47 | 06:33 | 05:29 | 04:54
16:56 (1) | 18:16 | 20:13 | 21:06 | 21:47
16:41 (1) | 06:44 | 06:30 | 05:28 | 04:54
16:57 (1) | 18:18 | 20:15 | 21:08 | 21:48
16:40 (1) | 06:42 | 06:28 | 05:26 | 04:53
16:59 (1) | 18:20 | 20:16 | 21:10 | 21:49
16:38 (1) | 06:40 | 06:26 | 05:24 | 04:53
17:00 (1) | 18:22 | 20:18 | 21:11 | 21:49
16:38 (1) | 06:37 | 06:23 | 05:23 | 04:53
17:01 (1) | 18:24 | 20:20 | 21:13 | 21:50
16:37 (1) | 06:35 | 06:21 | 05:21 | 04:53
17:02 (1) | 18:26 | 20:22 | 21:15 | 21:50
16:37 (1) | 06:32 | 06:19 | 05:19 | 04:53
17:03 (1) | 18:28 | 20:24 | 21:16 | 21:51
16:36 (1) | 06:30 | 06:16 | 05:18 | 04:53
17:03 (1) | 18:29 | 20:26 | 21:18 | 21:51
16:35 (1) | 06:28 | 06:14 | 05:16 | 04:53
17:03 (1) | 18:31 | 20:27 | 21:19 | 21:52
16:36 (1) | 06:25 | 06:12 | 05:15 | 04:53
17:03 (1) | 18:33 | 20:29 | 21:21 | 21:52
16:36 (1) | 06:23 | 06:10 | 05:14 | 04:53
17:03 (1) | 18:35 | 20:31 | 21:22 | 21:52
16:36 (1) | 06:20 | 06:08 | 05:12 | 04:53
17:03 (1) | 18:37 | 20:33 | 21:24 | 21:52
16:36 (1) | 06:18 | 06:05 | 05:11 | 04:53
17:02 (1) | 18:39 | 20:35 | 21:25 | 21:53
16:37 (1) | 06:16 | 06:03 | 05:09 | 04:54
17:01 (1) | 18:40 | 20:36 | 21:27 | 21:53
16:38 (1) | 07:13 | 06:01 | 05:08 | 04:54
17:00 (1) | 19:42 | 20:38 | 21:28 | 21:53
16:38 (1) | 07:11 | 05:59 | 05:07 | 04:55
16:58 (1) | 19:44 | 20:40 | 21:30 | 21:53
16:40 (1) | 07:08 | 05:57 | 05:06 | 04:55
16:57 (1) | 19:46 | 20:42 | 21:31 | 21:53
| 07:06 | 05:55 | 05:05 | 04:55
| 19:48 | 20:44 | 21:32 | 21:52
| 07:03 | 05:53 | 05:04 | 04:56
| 19:49 | 20:45 | 21:34 | 21:52
| 07:01 | | 05:03 |
| 19:51 | | 21:35 |
| 365 | 417 | 490 | 506
I I

I 1 |

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

Tag im Monat Sonnenaufgang

Sonnenuntergang (SS:MM)

-

(SS:MM)

Minuten mit Schatten

Zeitpunkt (SS:MM) Schattenanfang
Zeitpunkt (SS:MM) Schattenende

(WEA mit erstem Schatten)
(WEA mit letztem Schatten)

J\.
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Lizenzierter Anwender:

T&H Ingenieure GmbH

Bremerhavener Heerstralle 10
DE-28717 Bremen
+49 (0) 421 79 400 600

T&H Ingenieure GmbH / info@th-ingenieure.de

Berechnet:

17.05.2023 09:21/3.6.366

(SHADOW - Kalender

Berechnung: Gesamtbelastung Schattenrezeptor: F - 10 6

J\.

(Annahmen fiir Schattenwurfberechnung

Referenzjahr fir Kalender

2023

Die dargestellten Zeiten sind die astronomisch maximal mdégliche Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint taglich von Sonnenauf- bis -untergang
Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb

1uli

1] 04:57

| 21:52

2| 04:57

| 21:52

3]04:58

| 21:51

4| 04:59

| 21:51

5] 05:00

| 21:50

6 ] 05:01

| 21:50

7] 05:01

| 21:49

8] 05:02

| 21:49

9 | 05:03

| 21:48

10 | 05:04

| 21:47

11 | 05:05

| 21:46

12 | 05:07

| 21:45

13| 05:08

| 21:45

14 | 05:09

| 21:44

15 | 05:10

| 21:43

16 | 05:11

| 21:42

17 | 05:13

| 21:40

18 | 05:14

| 21:39

19 | 05:15

| 21:38

20 | 05:17

| 21:37

21 ] 05:18

| 21:36

22 ] 05:19

| 21:34

23] 05:21

| 21:33

24 ] 05:22

| 21:31

25| 05:24

| 21:30

26 | 05:25

| 21:29

27 | 05:27

| 21:27

28| 05:28

| 21:25

29 | 05:30

| 21:24

30 | 05:32

| 21:22

31]05:33

| 21:21

Sonnenscheinstunden | 510
astr.max.mdgl.Beschattung |

] August

| 05:35
| 21:19
| 05:36
| 21:17
| 05:38
| 21:15
| 05:40
| 21:14
| 05:41
| 21:12
| 05:43
| 21:10
| 05:45
| 21:08
| 05:46
| 21:06
| 05:48
| 21:04
| 05:50
| 21:02
| 05:51
| 21:00
| 05:53
| 20:58
| 05:55
| 20:56
| 05:56
| 20:54
| 05:58
| 20:52
| 06:00
| 20:50
| 06:02
| 20:48
| 06:03
| 20:46
| 06:05
| 20:44
| 06:07
| 20:41
| 06:09
| 20:39
| 06:10
| 20:37
| 06:12
| 20:35
| 06:14
| 20:33
| 06:15
| 20:30
| 06:17
| 20:28
| 06:19
| 20:26
| 06:21
| 20:23
| 06:22
| 20:21
| 06:24
| 20:19
| 06:26
| 20:17
| 459
|

| SeptembefOktober
| 06:27 | 07:19
| 20:14 | 19:02
| 06:29 | 07:21
| 20:12 | 18:59
| 06:31 | 07:23
| 20:09 | 18:57
| 06:33 | 07:25
| 20:07 | 18:55
| 06:34 | 07:26
| 20:05 | 18:52
| 06:36 | 07:28
| 20:02 | 18:50
| 06:38 | 07:30
| 20:00 | 18:47
| 06:40 | 07:32
| 19:58 | 18:45
| 06:41 | 07:34
| 19:55 | 18:43
| 06:43 | 07:35
| 19:53 | 18:40
| 06:45 | 07:37
| 19:50 | 18:38
| 06:46 | 07:39
| 19:48 | 18:36
| 06:48 | 07:41
| 19:46 | 18:33
| 06:50 | 07:43
| 19:43 | 18:31
| 06:52 | 07:44
| 19:41 | 18:29
| 06:53 | 07:46
| 19:38 | 18:26
| 06:55 | 07:48
| 19:36 | 18:24
| 06:57 | 07:50
| 19:33 | 18:22
| 06:59 | 07:52
| 19:31 | 18:20
| 07:00 | 07:54
| 19:28 | 18:18
| 07:02 | 07:55
| 19:26 | 18:15
| 07:04 | 07:57
| 19:24 | 18:13
| 07:05 | 07:59
| 19:21 | 18:11
| 07:07 | 08:01
| 19:19 | 18:09
| 07:09 | 08:03
| 19:16 | 18:07
| 07:11 | 08:05
| 19:14 | 18:05
| 07:12 | 08:07
| 19:11 | 18:02
| 07:14 | 08:09
| 19:09 | 18:00
| 07:16 | 07:10
| 19:07 | 16:58
| 07:18 | 07:12
| 19:04 | 16:56
| | 07:14
| | 16:54
| 383 | 331
I |

10

16

19

22

24

26

26

27

27

27

27

27

26

24

22

20

17

13

400

|November
| 07:16
| 16:52 7
| 07:18
| 16:50
| 07:20
| 16:48
| 07:22
| 16:46
| 07:24
| 16:45 5
| 07:26
| 16:43 12
| 07:27
| 16:41 26
| 07:29
| 16:39 32
| 07:31
| 16:37 34
| 07:33
| 16:36 36
| 07:35
| 16:34 37
| 07:37
| 16:32 38
|1 07:39
| 16:31 39
17:16 (1) | 07:41
17:26 (1) | 16:29 39
17:13 (1) | 07:43
17:29 (1) | 16:27 39
17:11 (1) | 07:44
17:30 (1) | 16:26 39
17:09 (1) | 07:46
17:31 (1) | 16:24 39
17:08 (1) | 07:48
17:32 (1) | 16:23 38
17:07 (1) | 07:50
17:33 (1) | 16:22 36
17:07 (1) | 07:52
17:33 (1) | 16:20 34
17:06 (1) | 07:53
17:33 (1) | 16:19 32
17:06 (1) | 07:55
17:33 (1) | 16:18 29
17:06 (1) | 07:57
17:33 (1) | 16:16 28
17:06 (1) | 07:59
17:33 (1) | 16:15 26
17:06 (1) | 08:00
17:33 (1) | 16:14 24
17:06 (1) | 08:02
17:32 (1) | 16:13 20
17:07 (1) | 08:04
17:31 (1) | 16:12 18
17:08 (1) | 08:05
17:30 (1) | 16:11 16
16:09 (1) | 08:07
16:29 (1) | 16:10 14
16:10 (1) | 08:09
16:27 (1) | 16:09 11
16:12 (1) |
16:25 (1) |
| 262
| 748

| Dezember

16:15 (1) | 08:10
16:22 (1) | 16:08
] 08:12
| 16:07
] 08:13
| 16:07
| 08:15
| 16:06
15:25 (3) | 08:16
15:30 (3) | 16:05
15:21 (3) | 08:17
15:33 (3) | 16:05
15:19 (3) | 08:19
15:47 (2) | 16:04
15:17 (3) | 08:20
15:49 (2) | 16:04
15:16 (3) | 08:21
15:50 (2) | 16:04
15:15 (3) | 08:22
15:51 (2) | 16:03
15:15 (3) | 08:24
15:52 (2) | 16:03
15:14 (3) | 08:25
15:52 (2) | 16:03
15:14 (3) | 08:26
15:53 (2) | 16:03
15:14 (3) | 08:27
15:53 (2) | 16:03
15:14 (3) | 08:28
15:53 (2) | 16:03
15:14 (3) | 08:29
15:53 (2) | 16:03
15:14 (3) | 08:30
15:53 (2) | 16:03
15:14 (3) | 08:31
15:52 (2) | 16:03
15:15 (3) | 08:31
15:51 (2) | 16:03
15:15 (3) | 08:32
15:49 (2) | 16:03
15:16 (3) | 08:33
15:48 (2) | 16:04
15:17 (3) | 08:33
15:46 (2) | 16:04
15:17 (3) | 08:34
15:45 (2) | 16:05
15:18 (3) | 08:34
15:44 (2) | 16:05
15:19 (3) | 08:35
15:43 (2) | 16:06
15:21 (3) | 08:35
15:41 (3) | 16:06
15:22 (3) | 08:35
15:40 (3) | 16:07
15:22 (3) | 08:36
15:38 (3) | 16:08
15:24 (3) | 08:36
15:38 (3) | 16:09
15:26 (3) | 08:36
15:37 (3) | 16:10
| 08:36
| 16:11
| 237
|

13

18

22

26

30

33

34

37

37

39

40

41

42

41

42

42

42

43

43

42

42

43

43

42

42

43

43

42

42

42

41

1172

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

Tag im Monat Sonnenaufgang

(SS:MM)

Sonnenuntergang (SS:MM)

-

Minuten mit Schatten

Zeitpunkt (SS:MM) Schattenanfang
Zeitpunkt (SS:MM) Schattenende

14:58 (5)
15:36 (3)
14:36 (6)
15:06 (5)
14:35 (6)
15:07 (5)
14:34 (6)
15:08 (5)
14:34 (6)
15:10 (5)
14:33 (6)
15:10 (5)
14:33 (6)
15:11 (5)
14:33 (6)
15:12 (5)
14:34 (6)
15:13 (5)
14:33 (6)
15:13 (5)
14:33 (6)
15:14 (5)
14:33 (6)
15:14 (5)
14:33 (6)
15:15 (5)
14:34 (6)
15:15 (5)
14:34 (6)
15:16 (5)
14:34 (6)
15:16 (5)
14:35 (6)
15:17 (5)
14:35 (6)
15:18 (5)
14:36 (6)
15:19 (5)
14:36 (6)
15:18 (5)
14:37 (6)
15:19 (5)
14:37 (6)
15:20 (5)
14:37 (6)
15:20 (5)
14:38 (6)
15:20 (5)
14:39 (6)
15:21 (5)
14:39 (6)
15:22 (5)
14:39 (6)
15:22 (5)
14:40 (6)
15:22 (5)
14:40 (6)
15:22 (5)
14:41 (6)
15:23 (5)
14:42 (6)
15:23 (5)

(WEA mit erstem Schatten)
(WEA mit letztem Schatten)

J\.
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Lizenzierter Anwender:

T&H Ingenieure GmbH

Bremerhavener Heerstrale 10

DE-28717 Bremen

+49 (0) 421 79 400 600

T&H Ingenieure GmbH / info@th-ingenieure.de

Berechnet:

§ 17.05.2023 09:21/3.6.366

(SHADOW - Kalender
\Berechnung: Gesamtbelastung Schattenrezeptor: G-107

J\.

(Annahmen fiir Schattenwurfberechnung

Referenzjahr fir Kalender 2023

Die dargestellten Zeiten sind die astronomisch maximal mdégliche Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint taglich von Sonnenauf- bis -untergang
Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb

J\.

| Januar | Februar | Mérz 1April | Mai | Juni
1] 08:36 14:10 (9) | 08:08 15:46 (6) | 07:12 16:57 (2) | 06:59 18:47 (1) | 05:51 | 05:02
| 16:12 78 15:30 (7) | 17:01 46 16:32(4) | 17:56 27 17:24(3) | 19:53 31  19:18 (1) | 20:47 | 21:36
2] 08:36 14:11 (9) | 08:06 15:45 (6) | 07:10 16:56 (2) | 06:56 18:47 (1) | 05:49 | 05:01
| 16:13 77 15:31(7) | 17:03 49 16:34 (4) | 17:58 29 17:25(3) | 19:55 31  19:18 (1) | 20:49 | 21:37
3] 08:36 14:11 (9) | 08:05 15:45 (6) | 07:08 16:56 (3) | 06:54 18:46 (1) | 05:47 | 05:00
| 16:14 76 15:30 (7) | 17:05 51  16:36 (4) | 18:00 30 17:26 (3) | 19:57 32  19:18 (1) | 20:51 | 21:39
4] 08:35 14:12 (9) | 08:03 15:45 (6) | 07:05 16:55 (3) | 06:51 18:46 (1) | 05:45 | 04:59
| 16:15 76 15:31(7) | 17:07 51 16:36 (4) | 18:02 32 17:27(3) | 19:58 32  19:18 (1) | 20:52 | 21:40
5] 08:35 14:13 (9) | 08:01 15:46 (6) | 07:03 16:54 (3) | 06:49 18:47 (1) | 05:43 | 04:58
| 16:16 76 15:32(7) | 17:09 50 16:36 (4) | 18:03 33 17:27(3) | 20:00 30 19:17 (1) | 20:54 | 21:41
6] 08:35 14:13 (9) | 07:59 15:45 (6) | 07:01 16:54 (3) | 06:47 18:46 (1) | 05:41 | 04:57
| 16:18 75 15:32(7) | 17:11 51  16:36(4) | 18:05 33 17:27(3) | 20:02 30 19:16 (1) | 20:56 | 21:42
7108:34 14:13 (9) | 07:58 15:45 (6) | 06:58 16:54 (3) | 06:44 18:47 (1) | 05:39 | 04:57
| 16:19 75 15:32(7) | 17:13 51  16:36 (4) | 18:07 34 17:28(3) | 20:04 28  19:15 (1) | 20:58 | 21:43
8]08:34 14:15 (9) | 07:56 15:46 (6) | 06:56 16:53 (3) | 06:42 18:47 (1) | 05:37 | 04:56
| 16:20 73  15:32(7) | 17:15 49 16:35(4) | 18:09 34 17:27(3) | 20:06 27  19:14 (1) | 20:59 | 21:44
9] 08:34 14:15 (9) | 07:54 15:46 (6) | 06:54 16:53 (3) | 06:40 18:48 (1) | 05:35 | 04:55
| 16:22 73 15:32(7) | 17:17 48 16:34(4) | 18:11 34 17:27(3) | 20:07 25 19:13 (1) | 21:01 | 21:45
10 | 08:33 14:16 (9) | 07:52 15:46 (6) | 06:51 16:52 (3) | 06:37 18:49 (1) | 05:33 | 04:55
| 16:23 71 15:32(7) | 17:19 47 16:33(4) | 18:13 34 17:26(3) | 20:09 22  19:11 (1) | 21:03 | 21:46
11| 08:32 14:17 (9) | 07:50 15:47 (6) | 06:49 16:53 (3) | 06:35 18:51 (1) | 05:31 | 04:54
| 16:25 71 15:33(7) | 17:21 42 16:30(4) | 18:15 33 17:26(3) | 20:11 19  19:10 (1) | 21:05 | 21:46
12 | 08:32 14:18 (9) | 07:48 15:47 (6) | 06:47 16:53 (3) | 06:33 18:52 (1) | 05:30 | 04:54
| 16:26 69 15:33(7) | 17:23 34 16:21(5) | 18:17 33 17:26(3) | 20:13 15  19:07 (1) | 21:06 | 21:47
13| 08:31 14:19 (9) | 07:46 15:47 (6) | 06:44 16:53 (3) | 06:30 18:57 (1) | 05:28 | 04:54
| 16:28 66 15:33(7) | 17:25 31 16:18(6) | 18:18 31  17:24 (3) | 20:15 5 19:02 (1) | 21:08 | 21:48
14 | 08:30 14:19 (9) | 07:44 15:48 (6) | 06:42 16:54 (3) | 06:28 1 05:26 | 04:53
| 16:29 64 15:32(7) | 17:27 29 16:17 (6) | 18:20 30  17:24 (3) | 20:16 | 21:10 | 21:49
15 | 08:29 14:21 (9) | 07:42 15:49 (6) | 06:40 16:55 (3) | 06:26 1 05:24 | 04:53
| 16:31 61 15:32(7) | 17:29 28 16:17 (6) | 18:22 27 17:22 (3) | 20:18 |21:11 | 21:49
16 | 08:28 14:22 (9) | 07:40 15:51 (6) | 06:37 16:56 (3) | 06:23 1 05:23 | 04:53
| 16:32 57 15:31(7) | 17:31 25 16:16 (6) | 18:24 25 17:21 (3) | 20:20 | 21:13 | 21:50
17 | 08:28 14:22 (9) | 07:38 15:52 (6) | 06:35 16:57 (3) | 06:21 105:21 | 04:53
| 16:34 49 15:29(7) |17:33 22 16:14(6) | 18:26 21  17:18 (3) | 20:22 |21:15 | 21:50
18 | 08:27 14:24 (9) | 07:36 15:55 (6) | 06:32 17:00 (3) | 06:19 1 05:20 | 04:53
| 16:36 37 15:16 (8) | 17:35 17 16:12(6) | 18:28 16 17:16 (3) | 20:24 |21:16 | 21:51
19 | 08:25 14:25 (9) | 07:34 15:58 (6) | 06:30 17:03 (3) | 06:16 1 05:18 | 04:53
| 16:37 31 15:15(8) | 17:37 11  16:09 (6) | 18:29 8 17:11(3) | 20:26 | 21:18 | 21:51
20 | 08:24 14:28 (9) | 07:32 17:06 (2) | 06:28 | 06:14 1 05:16 | 04:53
| 16:39 23  15:13(8) | 17:38 6 17:12(2) | 18:31 | 20:27 |21:19 | 21:52
21 | 08:23 14:29 (9) | 07:30 17:03 (2) | 06:25 | 06:12 ] 05:15 | 04:53
| 16:41 14  14:43(9) | 17:40 12 17:15(2) | 18:33 | 20:29 |21:21 | 21:52
22 | 08:22 14:33 (9) | 07:28 17:01 (2) | 06:23 | 06:10 1 05:14 | 04:53
| 16:43 8 14:41(9) | 17:42 16 17:17 (2) | 18:35 | 20:31 |21:22 | 21:52
23 | 08:21 15:56 (6) | 07:26 17:00 (2) | 06:20 | 06:08 ] 05:12 | 04:53
| 16:44 15  16:14 (5) | 17:44 19  17:19 (2) | 18:37 | 20:33 |21:24 | 21:52
24 | 08:20 15:53 (6) | 07:23 16:58 (2) | 06:18 18:02 (1) | 06:05 ] 05:11 | 04:53
| 16:46 23 16:16 (5) | 17:46 22  17:20 (2) | 18:39 6 18:08 (1) | 20:35 |21:25 | 21:53
25 | 08:18 15:52 (6) | 07:21 16:58 (2) | 06:16 17:58 (1) | 06:03 1 05:10 | 04:54
| 16:48 26 16:18 (5) | 17:48 23  17:21(2) | 18:40 14 18:12 (1) | 20:36 | 21:27 | 21:53
26 | 08:17 15:50 (6) | 07:19 16:57 (2) | 07:13 18:54 (1) | 06:01 1 05:08 | 04:54
| 16:50 30 16:20 (5) | 17:50 24 17:21(2) | 19:42 20 19:14 (1) | 20:38 | 21:28 | 21:53
27 | 08:16 15:49 (6) | 07:17 16:56 (2) | 07:11 18:53 (1) | 05:59 1 05:07 | 04:55
| 16:52 32 16:21(5) | 17:52 25 17:21(2) | 19:44 23  19:16 (1) | 20:40 121:30 | 21:53
28 | 08:14 15:48 (6) | 07:14 16:56 (2) | 07:08 18:52 (1) | 05:57 ] 05:06 | 04:55
| 16:54 36 16:24 (4) | 17:54 27 17:23(3) | 19:46 25 19:17 (1) | 20:42 |21:31 | 21:53
29 | 08:13 15:47 (6) | | 07:06 18:50 (1) | 05:55 1 05:05 | 04:56
| 16:56 39  16:26 (4) | | 19:48 27 19:17 (1) | 20:44 |21:32 | 21:52
30 | 08:11 15:46 (6) | | 07:03 18:49 (1) | 05:53 1 05:04 | 04:56
| 16:58 42 16:28 (4) | | 19:49 29  19:18 (1) | 20:45 121:3¢ | 21:52
31 | 08:10 15:47 (6) | | 07:01 18:48 (1) | 105:03 |
| 16:59 44 16:31(4) | | 19:51 30 19:18 (1) | 121:35 |
Sonnenscheinstunden | 252 | 273 | 365 | 417 | 490 | 506
astr.max.mdgl.Beschattung | 1587 | 906 | 718 | 327 | |
Tabellen-Layout: Die Daten fur jeden Tag sind in folgender Matrix wiedergegeben (Sommerzeit wie Bezugsjahr):
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)
- _/
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( Lizenzierter Anwender: )
T&H Ingenieure GmbH
Bremerhavener Heerstrale 10
DE-28717 Bremen
+49 (0) 421 79 400 600
T&H Ingenieure GmbH / info@th-ingenieure.de
Berechnet:
§ 17.05.2023 09:21/3.6.366 )
- ~
SHADOW - Kalender
\Berechnung: Gesamtbelastung Schattenrezeptor: G-107 )
(Annahmen fiir Schattenwurfberechnung )
Referenzjahr fir Kalender 2023
Die dargestellten Zeiten sind die astronomisch maximal mdégliche Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint taglich von Sonnenauf- bis -untergang
Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb
| Juli JAugust | September ] Oktober | November | Dezember
1] 04:57 | 05:35 | 06:28 18:54 (1) | 07:19 17:33 (3) | 07:16 15:16 (6) | 08:10 14:00 (9)
| 21:52 | 21:19 | 20:14 11 19:05 (1) | 19:02 30 18:03(3) | 16:52 37  15:57 (4) | 16:08 67  15:14 (7)
2| 04:57 | 05:36 | 06:29 18:50 (1) | 07:21 17:32 (3) | 07:18 15:15 (6) | 08:12 13:59 (9)
| 21:52 | 21:17 | 20:12 17 19:07 (1) | 18:59 31 18:03(3) | 16:50 46 16:01 (4) | 16:07 70 15:15(7)
3| 04:58 | 05:38 | 06:31 18:48 (1) | 07:23 17:31 (3) | 07:20 15:15 (6) | 08:13 14:00 (9)
| 21:51 | 21:15 | 20:09 21 19:09 (1) | 18:57 33 18:04 (3) | 16:48 48  16:03 (4) | 16:07 70 15:16 (7)
4] 04:59 | 05:40 | 06:33 18:47 (1) | 07:25 17:31 (3) | 07:22 15:14 (6) | 08:15 13:59 (9)
| 21:51 | 21:14 | 20:07 23 19:10 (1) | 18:55 33 18:04 (3) | 16:46 50 16:04 (4) | 16:06 72 15:16 (7)
5 05:00 | 05:41 | 06:34 18:44 (1) | 07:26 17:30 (3) | 07:24 15:15 (6) | 08:16 14:00 (9)
| 21:50 | 21:12 | 20:05 26 19:10 (1) | 18:52 34 18:04 (3) | 16:45 50  16:05 (4) | 16:05 73 15:17 (7)
6 | 05:01 | 05:43 | 06:36 18:43 (1) | 07:28 17:29 (3) | 07:26 15:15 (6) | 08:17 13:59 (9)
| 21:50 | 21:10 | 20:02 28  19:11 (1) | 18:50 34  18:03(3) | 16:43 51  16:06 (4) | 16:05 74 15:17 (7)
71 05:01 | 05:45 | 06:38 18:43 (1) | 07:30 17:29 (3) | 07:27 15:15 (6) | 08:19 14:00 (9)
| 21:49 | 21:08 | 20:00 29  19:12 (1) | 18:47 34 18:03(3) | 16:41 51  16:06 (4) | 16:04 75 15:18 (7)
8| 05:02 | 05:46 | 06:40 18:41 (1) | 07:32 17:29 (3) | 07:29 15:15 (6) | 08:20 14:00 (9)
| 21:49 | 21:06 | 19:58 30 19:11 (1) | 18:45 34 18:03(3) | 16:39 51  16:06 (4) | 16:04 75 15:18 (7)
9| 05:03 | 05:48 | 06:41 18:41 (1) | 07:34 17:29 (3) | 07:31 15:16 (6) | 08:21 14:01 (9)
| 21:48 | 21:04 | 19:55 31 19:12 (1) | 18:43 33 18:02(3) | 16:37 51 16:07 (4) | 16:04 76 15:20 (7)
10 | 05:04 | 05:50 | 06:43 18:40 (1) | 07:35 17:29 (3) | 07:33 15:16 (6) | 08:22 14:01 (9)
| 21:47 | 21:02 | 19:53 31 19:11 (1) | 18:40 33 18:02(3) | 16:36 50 16:06 (4) | 16:03 77 15:20 (7)
11 | 05:05 | 05:51 | 06:45 18:39 (1) | 07:37 17:30 (3) | 07:35 15:17 (6) | 08:24 14:01 (9)
| 21:46 | 21:00 | 19:50 32 19:11(1) | 18:38 31 18:01(3) | 16:34 47 16:04 (4) | 16:03 77 15:20 (7)
12 | 05:07 | 05:53 | 06:46 18:39 (1) | 07:39 17:30 (3) | 07:37 15:17 (6) | 08:25 14:01 (9)
| 21:45 | 20:58 | 19:48 32 19:11(1) | 18:36 30 18:00 (3) | 16:32 45  16:02 (4) | 16:03 76 15:20 (7)
13 ] 05:08 | 05:55 | 06:48 18:39 (1) | 07:41 17:29 (2) | 07:39 15:18 (6) | 08:26 14:01 (9)
| 21:45 | 20:56 | 19:46 30 19:09 (1) | 18:33 29  17:58(3) | 16:31 43 16:01 (4) | 16:03 78 15:21(7)
14 ] 05:09 | 05:56 | 06:50 18:39 (1) | 07:43 17:29 (2) | 07:41 15:19 (6) | 08:27 14:02 (9)
| 21:44 | 20:54 | 19:43 30 19:09 (1) | 18:31 28  17:57(3) | 16:29 40  15:59 (4) | 16:03 77 15:21(7)
15 ] 05:10 | 05:58 | 06:52 18:40 (1) | 07:44 17:29 (2) | 07:43 15:20 (6) | 08:28 14:02 (9)
| 21:43 | 20:52 | 19:41 28  19:08 (1) | 18:29 26 17:55(3) | 16:27 37 15:57 (4) | 16:03 78 15:22(7)
16 | 05:11 | 06:00 | 06:53 18:40 (1) | 07:46 17:28 (2) | 07:44 15:21 (6) | 08:29 14:02 (9)
| 21:42 | 20:50 | 19:38 27 19:07 (1) | 18:27 25 17:53(2) | 16:26 34 15:55 (5) | 16:03 78 15:22(7)
17 ] 05:13 | 06:02 | 06:55 18:40 (1) | 07:48 17:29 (2) | 07:46 15:22 (6) | 08:30 14:03 (9)
| 21:40 | 20:48 | 19:36 25  19:05(1) | 18:24 24 17:53(2) | 16:24 32 15:54 (5) | 16:03 78 15:23(7)
18 | 05:14 | 06:03 | 06:57 18:42 (1) | 07:50 17:29 (2) | 07:48 15:24 (6) | 08:30 14:04 (9)
| 21:39 | 20:46 | 19:33 22 19:04 (1) | 18:22 23 17:52(2) | 16:23 28  15:52 (5) | 16:03 78 15:23(7)
19 | 05:15 | 06:05 | 06:59 18:43 (1) | 07:52 17:29 (2) | 07:50 15:26 (6) | 08:31 14:04 (9)
| 21:38 | 20:44 | 19:31 19 19:02 (1) | 18:20 23 17:52(2) | 16:22 25 15:51(5) | 16:03 78 15:24(7)
20 ] 05:17 | 06:07 | 07:00 18:45 (1) | 07:54 17:30 (2) | 07:52 15:28 (6) | 08:32 14:04 (9)
| 21:37 | 20:41 | 19:28 13 18:58 (1) | 18:18 20 17:50 (2) | 16:20 21 15:49 (5) | 16:03 78 15:24(7)
21]05:18 | 06:09 | 07:02 | 07:55 17:31 (2) | 07:53 15:33 (6) | 08:33 14:05 (9)
| 21:36 | 20:39 | 19:26 | 18:15 17 17:48 (2) | 16:19 6  15:47 (5) | 16:04 78  15:25(7)
221 05:19 | 06:10 | 07:04 | 07:57 17:33 (2) | 07:55 14:07 (9) | 08:33 14:06 (9)
| 21:34 | 20:37 | 19:24 | 18:13 13 17:46 (2) | 16:18 11 14:18 (9) | 16:04 78 15:26 (7)
23] 05:21 | 06:12 | 07:05 | 07:59 17:35 (2) | 07:57 14:05 (9) | 08:34 14:06 (9)
| 21:33 | 20:35 | 19:21 | 18:11 8 17:43(2) | 16:16 16 14:21(9) | 16:05 78 15:26 (7)
24 ] 05:22 | 06:14 | 07:07 | 08:01 16:29 (6) | 07:59 14:03 (9) | 08:34 14:06 (9)
| 21:31 | 20:33 | 19:19 | 18:09 9 16:38 (6) | 16:15 28  14:51(8) | 16:05 78 15:26 (7)
251 05:24 | 06:15 | 07:09 | 08:03 16:25 (6) | 08:00 14:02 (9) | 08:35 14:07 (9)
| 21:30 | 20:30 | 19:16 | 18:07 16 16:41 (6) | 16:14 34 14:53 (8) | 16:06 78 15:27(7)
26 ] 05:25 | 06:17 | 07:11 17:46 (3) | 08:05 16:23 (6) | 08:02 14:02 (9) | 08:35 14:07 (9)
| 21:29 | 20:28 | 19:14 9 17:55(3) | 18:05 20 16:43 (6) | 16:13 43 15:06 (7) | 16:06 78 15:27(7)
271 05:27 | 06:19 | 07:12 17:41 (3) | 08:07 16:21 (6) | 08:04 14:01 (9) | 08:35 14:08 (9)
| 21:27 | 20:26 | 19:11 17 17:58 (3) | 18:02 24 16:45 (6) | 16:12 52 15:09 (7) | 16:07 78 15:27(7)
28] 05:28 | 06:21 | 07:14 17:39 (3) | 08:09 16:19 (6) | 08:05 14:00 (9) | 08:36 14:08 (9)
| 21:25 | 20:23 | 19:09 21 18:00 (3) | 18:00 27  16:46 (6) | 16:11 58  15:10 (7) | 16:08 78  15:28(7)
29 ] 05:30 | 06:22 | 07:16 17:37 (3) | 07:10 15:18 (6) | 08:07 14:00 (9) | 08:36 14:08 (9)
| 21:24 | 20:21 | 19:07 25  18:02(3) | 16:58 29  15:47 (6) | 16:10 63  15:12 (7) | 16:09 78  15:28(7)
30 ] 05:32 | 06:24 | 07:18 17:35 (3) | 07:12 15:17 (6) | 08:09 14:00 (9) | 08:36 14:09 (9)
| 21:22 | 20:19 | 19:04 28  18:03 (3) | 16:56 31 15:48 (6) | 16:09 65 15:13(7) | 16:10 78 15:29 (7)
31]05:33 | 06:26 | | 07:14 15:16 (6) | | 08:36 14:10 (9)
| 21:21 | 20:16 | | 16:54 33 15:49 (5) | | 16:11 77 15:29 (7)
Sonnenscheinstunden | 510 | 459 | 383 | 331 | 263 | 237
astr.max.mdgl.Beschattung | | | 605 | 815 | 1213 | 2362
Tabellen-Layout: Die Daten fur 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)
G J
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Lizenzierter Anwender:

T&H Ingenieure GmbH

Bremerhavener Heerstralle 10

DE-28717 Bremen
+49 (0) 421 79 400 600

T&H Ingenieure GmbH / info@th-ingenieure.de

Berechnet:

17.05.2023 09:21/3.6.366

(SHADOW - Kalender

Berechnung: Gesamtbelastung Schattenrezeptor: H- 10 8

J\.

(Annahmen fiir Schattenwurfberechnung

Referenzjahr fir Kalender

2023

Die dargestellten Zeiten sind die astronomisch maximal mdégliche Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint taglich von Sonnenauf- bis -untergang
Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb

| Januar

1] 08:36
| 16:12
2]08:36
| 16:13
3108:36
| 16:14
4] 08:35
| 16:15
5]08:35
| 16:16
6]08:35
| 16:18
7108:34
| 16:19
8]08:34
| 16:20
9]08:33
| 16:22
10 | 08:33
| 16:23
11 | 08:32
| 16:25
12 | 08:32
| 16:26
13| 08:31
| 16:28
14 | 08:30
| 16:29
15 | 08:29
| 16:31
16 | 08:28
| 16:32
17 | 08:27
| 16:34
18 | 08:26
| 16:36
19 | 08:25
| 16:37
20 ] 08:24
| 16:39
21]08:23
| 16:41
22 ]08:22
| 16:43
23]08:21
| 16:44
241 08:19
| 16:46
251 08:18
| 16:48
26 | 08:17
| 16:50
27 ] 08:15
| 16:52
28] 08:14
| 16:54
29 | 08:12
| 16:56
30 | 08:11
| 16:58
31 ] 08:09
| 16:59
Sonnenscheinstunden | 252
astr.max.mdgl.Beschattung |

|Februar |Marz

| 08:08
| 17:01
| 08:06
| 17:03
| 08:05
| 17:05
| 08:03
| 17:07
| 08:01
| 17:09
| 07:59
| 17:11
| 07:58
| 17:13
| 07:56
| 17:15
| 07:54
| 17:17
| 07:52
| 17:19
| 07:50
| 17:21
| 07:48
| 17:23
| 07:46
| 17:25
| 07:44
| 17:27
| 07:42
| 17:29
| 07:40
| 17:31
| 07:38
| 17:33
| 07:36
| 17:35
| 07:34
| 17:37
| 07:32
| 17:38
| 07:30
| 17:40
| 07:28
| 17:42
| 07:25
| 17:44
| 07:23
| 17:46
| 07:21
| 17:48
| 07:19
| 17:50
| 07:17
| 17:52
| 07:14
| 17:54

I
|
I
|
|
|
| 273
I

| 07:12
| 17:56
| 07:10
| 17:58
| 07:08
| 18:00
| 07:05
| 18:02
| 07:03
| 18:03
| 07:01
| 18:05
| 06:58
| 18:07
| 06:56
| 18:09
| 06:54
| 18:11
| 06:51
| 18:13
| 06:49
| 18:15
| 06:47
| 18:16
| 06:44
| 18:18
| 06:42
| 18:20
| 06:40
| 18:22
| 06:37
| 18:24
| 06:35
| 18:26
| 06:32
| 18:28
| 06:30
| 18:29
| 06:28
| 18:31
| 06:25
| 18:33
| 06:23
| 18:35
| 06:20
| 18:37
| 06:18
| 18:38
| 06:15
| 18:40
| 07:13
| 19:42
| 07:11
| 19:44
| 07:08
| 19:46
| 07:06
| 19:48
| 07:03
| 19:49
| 07:01
| 19:51
| 365
|

11

15

17

18

18

18

16

13

11

149

1April

| 06:59
| 19:53
| 06:56
| 19:55
| 06:54
| 19:57
| 06:51
| 19:58
| 06:49
| 20:00
| 06:47
| 20:02
| 06:44
| 20:04
| 06:42
| 20:06
| 06:40
| 20:07
| 06:37
| 20:09
| 06:35
| 20:11
| 06:33
| 20:13
| 06:30
| 20:15
| 06:28
| 20:16
| 06:26
| 20:18
| 06:23
| 20:20
| 06:21
| 20:22
| 06:19
| 20:24
18:01 (7) | 06:16
18:05 (7) | 20:25
17:59 (7) | 06:14
18:07 (7) | 20:27
17:58 (7) | 06:12
18:09 (7) | 20:29
17:56 (7) | 06:10
18:11 (7) | 20:31
17:56 (7) | 06:08
18:13 (7) | 20:33
17:55 (7) | 06:05
18:13 (7) | 20:34
17:55 (7) | 06:03
18:13 (7) | 20:36
18:54 (7) | 06:01
19:12 (7) | 20:38
18:55 (7) | 05:59
19:11 (7) | 20:40
18:57 (7) | 05:57
19:10 (7) | 20:42
18:57 (7) | 05:55
19:08 (7) | 20:43
| 05:53
| 20:45

I
|
| 417
I

13

16

19

21

22

22

22

22

21

25

27

27

25

16

19

19

18

20

22

23

24

23

25

26

27

33

38

41

42

707

| Mai

19:20 (8) | 05:51
19:29 (8) | 20:47
19:18 (8) | 05:49
19:31 (8) | 20:49
19:16 (8) | 05:47
19:32 (8) | 20:51
19:15 (8) | 05:45
19:34 (8) | 20:52
19:13 (8) | 05:43
19:34 (8) | 20:54
19:13 (8) | 05:41
19:35 (8) | 20:56
19:13 (8) | 05:39
19:35 (8) | 20:58
19:12 (8) | 05:37
19:34 (8) | 20:59
19:12 (8) | 05:35
19:34 (8) | 21:01
19:12 (8) | 05:33
19:33 (8) | 21:03
19:13 (8) | 05:31
19:47 (5) | 21:04
19:13 (8) | 05:30
19:48 (5) | 21:06
19:14 (8) | 05:28
19:50 (5) | 21:08
19:17 (8) | 05:26
19:52 (5) | 21:09
19:36 (5) | 05:24
19:52 (5) | 21:11
19:35 (5) | 05:23
19:54 (5) | 21:13
19:35 (5) | 05:21
19:54 (5) | 21:14
19:36 (5) | 05:20
19:54 (5) | 21:16
19:36 (5) | 05:18
19:56 (9) | 21:18
19:36 (5) | 05:16
19:58 (9) | 21:19
19:37 (5) | 05:15
20:00 (9) | 21:21
19:38 (5) | 05:14
20:02 (9) | 21:22
19:39 (9) | 05:12
20:02 (9) | 21:24
19:38 (9) | 05:11
20:03 (9) | 21:25
19:38 (9) | 05:10
20:04 (9) | 21:27
19:37 (9) | 05:08
20:04 (9) | 21:28
19:37 (9) | 05:07
20:13 (6) | 21:30
19:36 (9) | 05:06
20:15 (6) | 21:31
19:36 (9) | 05:05
20:17 (6) | 21:32
19:36 (9) | 05:04
20:18 (6) | 21:34
| 05:03
| 21:35
| 490
|

44

45

44

44

44

42

41

37

32

25

17

15

13

454

1 Juni

19:36 (9) | 05:02
20:20 (6) | 21:36
19:36 (9) | 05:01
20:21 (6) | 21:37
19:37 (9) | 05:00
20:21 (6) | 21:38
19:37 (9) | 04:59
20:21 (6) | 21:40
19:37 (9) | 04:58
20:21 (6) | 21:41
19:39 (9) | 04:57
20:21 (6) | 21:42
19:40 (9) | 04:57
20:21 (6) | 21:43
19:41 (9) | 04:56
20:20 (6) | 21:44
19:43 (9) | 04:56
20:19 (6) | 21:45
19:46 (9) | 04:55
20:20 (6) | 21:45
20:01 (6) | 04:55
20:18 (6) | 21:46
20:02 (6) | 04:54
20:17 (6) | 21:47
20:03 (6) | 04:54
20:16 (6) | 21:48
20:05 (6) | 04:53
20:14 (6) | 21:49
20:09 (6) | 04:53
20:11 (6) | 21:49
] 04:53
| 21:50
] 04:53
| 21:50
] 04:53
| 21:51
] 04:53
| 21:51
] 04:53
| 21:52
] 04:53
| 21:52
] 04:53
| 21:52
] 04:53
| 21:52
] 04:53
| 21:52
] 04:54
| 21:52
] 04:54
| 21:53
] 04:55
| 21:52
] 04:55
| 21:52
] 04:56
| 21:52
] 04:56
| 21:52

|
|
| 506
|

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

Tag im Monat Sonnenaufgang

-

(SS:MM)
Sonnenuntergang (SS:MM)

Minuten mit Schatten

Zeitpunkt (SS:MM) Schattenanfang
Zeitpunkt (SS:MM) Schattenende

(WEA mit erstem Schatten)

(WEA mit letztem Schatten)

J\.
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Lizenzierter Anwender:

T&H Ingenieure GmbH

Bremerhavener Heerstrale 10

DE-28717 Bremen

+49 (0) 421 79 400 600

T&H Ingenieure GmbH / info@th-ingenieure.de

Berechnet:

17.05.2023 09:21/3.6.366

NS

(SHADOW - Kalender

Berechnung: Gesamtbelastung Schattenrezeptor: H- 10 8

J\.

(Annahmen fiir Schattenwurfberechnung

Referenzjahr fir Kalender

2023

Die dargestellten Zeiten sind die astronomisch maximal mdégliche Beschattungsdauer, berechnet unter folgenden Annahmen:

Die Sonne scheint taglich von Sonnenauf- bis -untergang

Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb

J\.

| Juli | August | September | Oktober |Novembel|Dezember
1] 04:57 | 05:35 20:14 (6) | 06:27 19:14 (8) | 07:19 | 07:16 | 08:10
| 21:52 | 21:19 12 20:26 (6) | 20:14 26 19:49 (5) | 19:02 | 16:52 | 16:08
2| 04:57 | 05:36 20:13 (6) | 06:29 19:12 (8) | 07:21 | 07:18 | 08:11
| 21:51 | 21:17 15 20:28 (6) | 20:12 25  19:46 (5) | 18:59 | 16:50 | 16:07
3] 04:58 | 05:38 20:11 (6) | 06:31 19:11 (8) | 07:23 | 07:20 | 08:13
| 21:51 | 21:15 17  20:28 (6) | 20:09 22 19:44 (5) | 18:57 | 16:48 | 16:07
4| 04:59 | 05:40 19:58 (9) | 06:33 19:10 (8) | 07:25 | 07:22 | 08:14
| 21:51 | 21:13 22 20:30 (6) | 20:07 22 19:32(8) | 18:55 | 16:46 | 16:06
5] 05:00 | 05:41 19:53 (9) | 06:34 19:09 (8) | 07:26 | 07:24 | 08:16
| 21:50 | 21:12 32 20:30 (6) | 20:05 22 19:31(8) | 18:52 | 16:45 | 16:05
6| 05:01 | 05:43 19:52 (9) | 06:36 19:09 (8) | 07:28 | 07:25 | 08:17
| 21:50 | 21:10 35  20:30 (6) | 20:02 22 19:31(8) | 18:50 | 16:43 | 16:05
7] 05:01 | 05:45 19:49 (9) | 06:38 19:08 (8) | 07:30 | 07:27 | 08:19
| 21:49 | 21:08 40  20:30 (6) | 20:00 22 19:30 (8) | 18:47 | 16:41 | 16:04
8] 05:02 | 05:46 19:49 (9) | 06:40 19:08 (8) | 07:32 | 07:29 | 08:20
| 21:48 | 21:06 42 20:31(6) | 19:57 22 19:30 (8) | 18:45 | 16:39 | 16:04
9 | 05:03 | 05:48 19:47 (9) | 06:41 19:09 (8) | 07:34 | 07:31 | 08:21
| 21:48 | 21:04 43 20:30 (6) | 19:55 20 19:29 (8) | 18:43 | 16:37 | 16:04
10 | 05:04 | 05:50 19:46 (9) | 06:43 19:08 (8) | 07:35 | 07:33 | 08:22
| 21:47 | 21:02 44 20:30 (6) | 19:53 19  19:27 (8) | 18:40 | 16:36 | 16:03
11 | 05:05 | 05:51 19:46 (9) | 06:45 19:09 (8) | 07:37 | 07:35 | 08:24
| 21:46 | 21:00 44 20:30 (6) | 19:50 15 19:24 (8) | 18:38 | 16:34 | 16:03
12 | 05:07 | 05:53 19:45 (9) | 06:46 19:11 (8) | 07:39 | 07:37 | 08:25
| 21:45 | 20:58 44 20:29 (6) | 19:48 11 19:22 (8) | 18:36 | 16:32 | 16:03
13| 05:08 | 05:55 19:45 (9) | 06:48 19:13 (8) | 07:41 | 07:39 | 08:26
| 21:44 | 20:56 44 20:29 (6) | 19:45 6 19:19 (8) | 18:33 | 16:31 | 16:03
14 | 05:09 | 05:56 19:44 (9) | 06:50 |1 07:43 | 07:41 | 08:27
| 21:43 | 20:54 42 20:26 (6) | 19:43 | 18:31 | 16:29 | 16:03
15 | 05:10 | 05:58 19:44 (9) | 06:52 18:50 (7) | 07:44 | 07:42 | 08:28
| 21:42 | 20:52 41 20:25 (6) | 19:41 6 18:56 (7) | 18:29 | 16:27 | 16:03
16 | 05:11 | 06:00 19:44 (9) | 06:53 18:46 (7) | 07:46 | 07:44 | 08:29
| 21:41 | 20:50 39  20:23 (6) | 19:38 12 18:58 (7) | 18:26 | 16:26 | 16:03
17 | 05:13 | 06:02 19:43 (9) | 06:55 18:45 (7) | 07:48 | 07:46 | 08:30
| 21:40 | 20:48 36 20:21 (6) | 19:36 14 18:59 (7) | 18:24 | 16:24 | 16:03
18 | 05:14 | 06:03 19:44 (9) | 06:57 18:44 (7) | 07:50 | 07:48 | 08:30
| 21:39 | 20:46 27 20:11 (9) | 19:33 16  19:00 (7) | 18:22 | 16:23 | 16:03
19 | 05:15 | 06:05 19:43 (9) | 06:58 18:43 (7) | 07:52 | 07:50 | 08:31
| 21:38 | 20:43 26 20:09 (9) | 19:31 18  19:01 (7) | 18:20 | 16:22 | 16:03
20 | 05:17 | 06:07 19:44 (9) | 07:00 18:41 (7) | 07:54 | 07:52 | 08:32
| 21:37 | 20:41 25  20:09 (9) | 19:28 19  19:00 (7) | 18:17 | 16:20 | 16:03
21]05:18 | 06:09 19:45 (9) | 07:02 18:41 (7) | 07:55 | 07:53 | 08:32
| 21:35 | 20:39 23 20:08 (9) | 19:26 19  19:00 (7) | 18:15 | 16:19 | 16:04
22 ] 05:19 | 06:10 19:44 (5) | 07:04 18:41 (7) | 07:57 | 07:55 | 08:33
| 21:34 | 20:37 23 20:07 (9) | 19:24 17  18:58 (7) | 18:13 | 16:18 | 16:04
23] 05:21 | 06:12 19:42 (5) | 07:05 18:41 (7) | 07:59 | 07:57 | 08:34
| 21:33 | 20:35 23 20:05(9) | 19:21 14 18:55(7) | 18:11 | 16:16 | 16:05
24| 05:22 | 06:14 19:41 (5) | 07:07 18:42 (7) | 08:01 | 07:59 | 08:34
| 21:31 | 20:32 23 20:04 (9) | 19:19 11 18:53 (7) | 18:09 | 16:15 | 16:05
251 05:24 | 06:15 19:39 (5) | 07:09 18:43 (7) | 08:03 | 08:00 | 08:35
| 21:30 | 20:30 21 20:00 (9) | 19:16 8 18:51(7) | 18:07 | 16:14 | 16:06
26 | 05:25 | 06:17 19:39 (5) | 07:11 18:45 (7) | 08:05 | 08:02 | 08:35
| 21:28 | 20:28 17 19:56 (5) | 19:14 3 18:48(7) | 18:05 | 16:13 | 16:06
27 | 05:27 | 06:19 19:37 (5) | 07:12 | 08:07 | 08:04 | 08:35
| 21:27 | 20:26 19  19:56 (5) | 19:11 | 18:02 | 16:12 | 16:07
28| 05:28 | 06:21 19:37 (5) | 07:14 | 08:08 | 08:05 | 08:35
| 21:25 | 20:23 19  19:56 (5) | 19:09 | 18:00 | 16:11 | 16:08
29 | 05:30 | 06:22 19:37 (5) | 07:16 | 07:10 | 08:07 | 08:36
| 21:24 | 20:21 18  19:55 (5) | 19:07 | 16:58 | 16:10 | 16:09
30 | 05:32 | 06:24 19:18 (8) | 07:18 | 07:12 | 08:08 | 08:36
| 21:22 | 20:19 23 19:52 (5) | 19:04 | 16:56 | 16:09 | 16:10
31]05:33 20:16 (6) | 06:26 19:15 (8) | | 07:14 | | 08:36
| 21:20 9 20:25(6) | 20:16 25  19:50 (5) | | 16:54 | | 16:11
Sonnenscheinstunden | 510 | 459 | 383 | 331 | 263 | 237

astr.max.mdgl.Beschattung | 9 | 904 | 411 | | |

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

Tag im Monat Sonnenaufgang  (SS:MM)

Sonnenuntergang (SS:MM)

Zeitpunkt (SS:MM) Schattenanfang
Zeitpunkt (SS:MM) Schattenende

(WEA mit erstem Schatten)

Minuten mit Schatten (WEA mit letztem Schatten)

-

windPRO

windPRO 3.6.366 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk 17.05.2023 09:26 / 14

T&H_20-127-GBD-12, Anlagen Seite 87



( Lizenzierter Anwender: )
T&H Ingenieure GmbH
Bremerhavener Heerstrale 10
DE-28717 Bremen
+49 (0) 421 79 400 600
T&H Ingenieure GmbH / info@th-ingenieure.de
Berechnet:
§ 17.05.2023 09:21/3.6.366 )
- ~
SHADOW - Kalender
Berechnung: Gesamtbelastung Schattenrezeptor: 1 -10 9 )
(Annahmen fiir Schattenwurfberechnung )
Referenzjahr fir Kalender 2023
Die dargestellten Zeiten sind die astronomisch maximal mdégliche Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint taglich von Sonnenauf- bis -untergang
Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb
|Januar |Februar |Mérz | April | Mai 1Juni | Juli JAugust | SeptembefOktober |Novembel] Dezember
1]08:36 | 08:08 | 07:12 | 06:59 | 05:51 | 05:02 | 04:57 ] 05:35 | 06:27 | 07:19 | 07:16 | 08:10
| 16:12 | 17:01 | 17:56 | 19:53 | 20:47 | 21:36 | 21:52 | 21:19 | 20:14 | 19:02 | 16:52 | 16:08
2] 08:36 | 08:06 | 07:10 | 06:56 | 05:49 | 05:01 | 04:57 | 05:36 | 06:29 | 07:21 |1 07:18 | 08:11
| 16:13 | 17:03 | 17:58 | 19:55 | 20:49 | 21:37 | 21:51 | 21:17 | 20:12 | 18:59 | 16:50 | 16:07
3108:35 | 08:04 | 07:08 | 06:54 | 05:46 | 05:00 | 04:58 ] 05:38 | 06:31 | 07:23 | 07:20 | 08:13
| 16:14 | 17:05 | 18:00 | 19:57 | 20:50 | 21:38 | 21:51 | 21:15 | 20:09 | 18:57 | 16:48 | 16:07
4] 08:35 | 08:03 | 07:05 ] 06:51 | 05:45 | 04:59 | 04:59 | 05:40 | 06:33 | 07:25 1 07:22 | 08:14
| 16:15 | 17:07 | 18:01 | 19:58 | 20:52 | 21:40 | 21:51 | 21:13 | 20:07 | 18:55 | 16:46 | 16:06
5108:35 | 08:01 | 07:03 | 06:49 | 05:43 | 04:58 | 05:00 | 05:41 | 06:34 | 07:26 | 07:24 | 08:16
| 16:16 | 17:09 | 18:03 | 20:00 | 20:54 | 21:41 | 21:50 | 21:12 | 20:05 | 18:52 | 16:45 | 16:05
608:35 | 07:59 | 07:01 | 06:47 | 05:41 | 04:57 | 05:01 | 05:43 | 06:36 | 07:28 |1 07:25 | 08:17
| 16:18 | 17:11 | 18:05 | 20:02 | 20:56 | 21:42 | 21:50 | 21:10 | 20:02 | 18:50 | 16:43 | 16:05
7108:34 | 07:58 | 06:58 | 06:44 | 05:39 | 04:57 | 05:01 | 05:45 | 06:38 | 07:30 | 07:27 | 08:19
| 16:19 | 17:13 | 18:07 | 20:04 | 20:57 | 21:43 | 21:49 | 21:08 | 20:00 | 18:47 | 16:41 | 16:04
8 08:34 | 07:56 | 06:56 | 06:42 | 05:37 | 04:56 | 05:02 | 05:46 | 06:39 | 07:32 |1 07:29 | 08:20
| 16:20 | 17:15 | 18:09 | 20:06 | 20:59 | 21:44 | 21:48 | 21:06 | 19:57 | 18:45 | 16:39 | 16:04
9 08:33 | 07:54 | 06:54 | 06:40 | 05:35 | 04:55 | 05:03 | 05:48 | 06:41 | 07:33 1 07:31 | 08:21
| 16:22 | 17:17 | 18:11 | 20:07 | 21:01 | 21:45 | 21:48 | 21:04 | 19:55 | 18:43 | 16:37 | 16:04
10 | 08:33 | 07:52 | 06:51 | 06:37 ] 05:33 | 04:55 | 05:04 | 05:50 | 06:43 | 07:35 |1 07:33 | 08:22
| 16:23 | 17:19 | 18:13 | 20:09 | 21:03 | 21:45 | 21:47 | 21:02 | 19:53 | 18:40 | 16:36 | 16:03
11 ] 08:32 | 07:50 | 06:49 | 06:35 ] 05:31 | 04:55 | 05:05 ] 05:51 | 06:45 | 07:37 1 07:35 | 08:23
| 16:25 | 17:21 | 18:15 | 20:11 | 21:04 | 21:46 | 21:46 | 21:00 | 19:50 | 18:38 | 16:34 | 16:03
12 ] 08:32 | 07:48 | 06:47 ] 06:33 | 05:29 | 04:54 | 05:07 | 05:53 | 06:46 | 07:39 |1 07:37 | 08:25
| 16:26 | 17:23 | 18:16 | 20:13 | 21:06 | 21:47 | 21:45 | 20:58 | 19:48 | 18:36 | 16:32 | 16:03
13 ] 08:31 | 07:46 | 06:44 | 06:30 | 05:28 | 04:54 | 05:08 | 05:55 | 06:48 | 07:41 |1 07:39 | 08:26
| 16:28 | 17:25 | 18:18 | 20:15 | 21:08 | 21:48 | 21:44 | 20:56 | 19:45 | 18:33 | 16:31 | 16:03
14 ] 08:30 | 07:44 | 06:42 | 06:28 | 05:26 | 04:53 | 05:09 | 05:56 | 06:50 | 07:42 | 07:41 | 08:27
| 16:29 | 17:27 | 18:20 | 20:16 | 21:09 | 21:48 | 21:43 | 20:54 | 19:43 | 18:31 | 16:29 | 16:03
15 | 08:29 | 07:42 | 06:39 | 06:26 | 05:24 | 04:53 | 05:10 | 05:58 | 06:52 | 07:44 | 07:42 | 08:28
| 16:31 | 17:29 | 18:22 | 20:18 | 21:11 | 21:49 | 21:42 | 20:52 | 19:41 | 18:29 | 16:27 | 16:03
16 | 08:28 | 07:40 | 06:37 | 06:23 ] 05:23 | 04:53 ] 05:11 | 06:00 | 06:53 | 07:46 | 07:44 | 08:29
| 16:32 | 17:31 | 18:24 | 20:20 | 21:13 | 21:50 | 21:41 | 20:50 | 19:38 | 18:26 | 16:26 | 16:03
17 | 08:27 | 07:38 | 06:35 | 06:21 ] 05:21 | 04:53 ] 05:13 | 06:02 | 06:55 | 07:48 | 07:46 | 08:29
| 16:34 | 17:33 | 18:26 | 20:22 | 21:14 | 21:50 | 21:40 | 20:48 | 19:36 | 18:24 | 16:24 | 16:03
18 | 08:26 | 07:36 | 06:32 ] 06:19 | 05:20 | 04:53 | 05:14 | 06:03 | 06:57 | 07:50 | 07:48 | 08:30
| 16:36 | 17:35 | 18:27 | 20:24 | 21:16 | 21:51 | 21:39 | 20:46 | 19:33 | 18:22 | 16:23 | 16:03
19 | 08:25 | 07:34 | 06:30 | 06:16 ] 05:18 | 04:53 | 05:15 | 06:05 | 06:58 | 07:52 | 07:50 | 08:31
| 16:37 | 17:36 | 18:29 | 20:25 | 21:18 | 21:51 | 21:38 | 20:43 | 19:31 | 18:20 | 16:22 | 16:03
20| 08:24 | 07:32 | 06:27 | 06:14 | 05:16 | 04:53 | 05:17 | 06:07 | 07:00 | 07:53 | 07:51 | 08:32
| 16:39 | 17:38 | 18:31 | 20:27 | 21:19 | 21:51 | 21:37 | 20:41 | 19:28 | 18:17 | 16:20 | 16:03
21]08:23 | 07:30 | 06:25 ] 06:12 | 05:15 | 04:53 | 05:18 | 06:08 | 07:02 | 07:55 | 07:53 | 08:32
| 16:41 | 17:40 | 18:33 | 20:29 | 21:21 | 21:52 | 21:35 | 20:39 | 19:26 | 18:15 | 16:19 | 16:04
22| 08:22 | 07:28 | 06:23 | 06:10 | 05:14 | 04:53 | 05:19 | 06:10 | 07:04 | 07:57 | 07:55 | 08:33
| 16:43 | 17:42 | 18:35 | 20:31 | 21:22 | 21:52 | 21:34 | 20:37 | 19:24 | 18:13 | 16:18 | 16:04
23] 08:21 | 07:25 | 06:20 | 06:08 ] 05:12 | 04:53 | 05:21 ] 06:12 | 07:05 | 07:59 | 07:57 | 08:34
| 16:44 | 17:44 | 18:37 | 20:33 | 21:24 | 21:52 | 21:33 | 20:35 | 19:21 | 18:11 | 16:16 | 16:05
241 08:19 | 07:23 | 06:18 | 06:05 ] 05:11 | 04:53 | 05:22 | 06:14 | 07:07 | 08:01 | 07:58 | 08:34
| 16:46 | 17:46 | 18:38 | 20:34 | 21:25 | 21:52 | 21:31 | 20:32 | 19:19 | 18:09 | 16:15 | 16:05
251 08:18 | 07:21 | 06:15 | 06:03 | 05:10 | 04:54 | 05:24 | 06:15 | 07:09 | 08:03 | 08:00 | 08:34
| 16:48 | 17:48 | 18:40 | 20:36 | 21:27 | 21:52 | 21:30 | 20:30 | 19:16 | 18:07 | 16:14 | 16:06
26| 08:17 | 07:19 | 07:13 | 06:01 | 05:08 | 04:54 | 05:25 | 06:17 | 07:11 | 08:05 | 08:02 | 08:35
| 16:50 | 17:50 | 19:42 | 20:38 | 21:28 | 21:52 | 21:28 | 20:28 | 19:14 | 18:04 | 16:13 | 16:06
271 08:15 | 07:17 | 07:11 | 05:59 | 05:07 | 04:55 | 05:27 | 06:19 | 07:12 | 08:07 | 08:04 | 08:35
| 16:52 | 17:52 | 19:44 | 20:40 | 21:29 | 21:52 | 21:27 | 20:26 | 19:11 | 18:02 | 16:12 | 16:07
28] 08:14 | 07:14 | 07:08 | 05:57 | 05:06 | 04:55 | 05:28 | 06:21 | 07:14 | 08:08 | 08:05 | 08:35
| 16:54 | 17:54 | 19:46 | 20:42 | 21:31 | 21:52 | 21:25 | 20:23 | 19:09 | 18:00 | 16:11 | 16:08
29 ] 08:12 | | 07:06 | 05:55 | 05:05 | 04:56 | 05:30 | 06:22 | 07:16 | 07:10 | 08:07 | 08:36
| 16:56 | | 19:48 | 20:43 | 21:32 | 21:52 | 21:24 | 20:21 | 19:07 | 16:58 | 16:10 | 16:09
30 ] 08:11 | | 07:03 | 05:53 | 05:04 | 04:56 | 05:32 | 06:24 | 07:18 | 07:12 | 08:08 | 08:36
| 16:57 | | 19:49 | 20:45 | 21:34 | 21:52 | 21:22 | 20:19 | 19:04 | 16:56 | 16:09 | 16:10
31 ] 08:09 | | 07:01 | | 05:03 | | 05:33 | 06:26 | | 07:14 | | 08:36
| 16:59 | | 19:51 | | 21:35 | | 21:20 | 20:16 | | 16:54 | | 16:11
Sonnenscheinstunden | 252 | 273 | 365 | 417 | 490 | 506 | 510 | 459 | 383 | 331 | 263 | 237
astr.max.mdgl.Beschattung | | | | | | | | | | | |
Tabellen-Layout: Die Daten fur 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)
G J
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( Lizenzierter Anwender: )
T&H Ingenieure GmbH
Bremerhavener HeerstralRe 10
DE-28717 Bremen
+49 (0) 421 79 400 600
T&H Ingenieure GmbH / info@th-ingenieure.de
Berechnet:
17.05.2023 09:21/3.6.366
- _/
(SHADOW - Kalender h
Berechnung: Gesamtbelastung Schattenrezeptor: J - 10 10 )
A m ~
Annahmen fur Schattenwurfberechnung
Referenzjahr fir Kalender 2023
Die dargestellten Zeiten sind die astronomisch maximal mégliche Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint taglich von Sonnenauf- bis -untergang
Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb
|Januar |Februar |Méarz 1April IMai 1Juni [Juli |August | SeptembefOktober |Novembe]Dezembe!
1]08:36 | 08:08 | 07:12 | 06:59 ] 05:51 | 05:02 20:05 (7) | 04:57 20:15 (7) | 05:35 20:16 (7) | 06:28 1 07:19 | 07:16 | 08:10
| 16:12 | 17:01 | 17:56 ] 19:53 | 20:47 | 21:36 46 20:51 (4) | 21:52 38  20:53 (4) | 21:19 26 20:42(7) | 20:14 | 19:02 | 16:52 | 16:08
2] 08:36 | 08:06 ] 07:10 | 06:56 | 05:49 | 05:01 20:05 (7) | 04:58 20:14 (7) | 05:36 20:18 (7) | 06:29 | 07:21 | 07:18 | 08:12
] 16:13 | 17:03 | 17:58 | 19:55 | 20:49 | 21:37 45 20:50 (4) | 21:52 39 20:53 (4) | 21:17 23 20:41(7) | 20:12 | 18:59 | 16:50 | 16:08
308:36 | 08:05 ] 07:08 | 06:54 | 05:47 | 05:00 20:05 (7) | 04:58 20:14 (7) | 05:38 20:18 (7) | 06:31 | 07:23 107:20 | 08:13
| 16:14 | 17:05 | 18:00 | 19:57 | 20:51 | 21:38 45 20:50 (4) | 21:51 40 20:54 (4) | 21:15 21 20:39 (7) | 20:09 | 18:57 | 16:48 | 16:07
4] 08:35 ] 08:03 ] 07:05 | 06:52 | 05:45 | 04:59 20:06 (7) | 04:59 20:14 (7) | 05:40 20:20 (7) | 06:33 1 07:25 | 07:22 | 08:14
| 16:15 | 17:07 | 18:02 | 19:58 | 20:52 | 21:40 45 20:51 (4) | 21:51 41 20:55 (4) | 21:13 18 20:38(7) | 20:07 | 18:55 | 16:46 | 16:06
5 08:35 ] 08:01 ] 07:03 | 06:49 | 05:43 | 04:58 20:07 (7) | 05:00 20:14 (7) | 05:41 20:22 (7) | 06:34 | 07:26 107:24 | 08:16
| 16:16 | 17:09 | 18:03 | 20:00 | 20:54 | 21:41 43 20:50 (4) | 21:50 41 20:55 (4) | 21:12 14 20:36 (7) | 20:05 | 18:52 | 16:45 | 16:06
6] 08:35 ] 07:59 ] 07:01 | 06:47 | 05:41 | 04:58 20:08 (7) | 05:01 20:14 (7) | 05:43 20:25 (7) | 06:36 | 07:28 | 07:26 | 08:17
| 16:18 |17:11 | 18:05 | 20:02 | 20:56 | 21:42 43 20:51 (4) | 21:50 41 20:55 (4) | 21:10 8  20:33(7) | 20:02 118:50 | 16:43 | 16:05
7108:34 ] 07:58 | 06:58 | 06:44 | 05:39 | 04:57 20:08 (7) | 05:02 20:14 (7) | 05:45 | 06:38 107:30 | 07:27 | 08:19
| 16:19 |17:13 | 18:07 | 20:04 | 20:58 | 21:43 42 20:50 (4) | 21:49 42 20:56 (4) | 21:08 120:00 | 18:47 | 16:41 | 16:04
8] 08:34 ] 07:56 | 06:56 | 06:42 ] 05:37 20:16 (7) | 04:56 20:08 (7) | 05:03 20:14 (7) | 05:46 106:40 | 07:32 1 07:29 | 08:20
| 16:20 | 17:15 | 18:09 | 20:06 | 20:59 6 20:22(7) | 21:44 41 20:49 (4) | 21:48 42 20:56 (4) | 21:06 | 19:58 | 18:45 | 16:39 | 16:04
9]08:33 | 07:54 | 06:54 | 06:40 ] 05:35 20:12 (7) | 04:56 20:09 (7) | 05:03 20:14 (7) | 05:48 | 06:41 107:3¢ | 07:31 | 08:21
| 16:22 | 17:17 ] 18:11 | 20:07 | 21:01 13 20:25(7) | 21:45 41 20:50 (4) | 21:48 43 20:57 (4) | 21:04 | 19:55 | 18:43 | 16:37 | 16:04
10 ] 08:33 | 07:52 ] 06:51 | 06:37 ] 05:33 20:10 (7) | 04:55 20:09 (7) | 05:05 20:13 (7) | 05:50 | 06:43 107:35 | 07:33 | 08:22
| 16:23 | 17:19 ] 18:13 | 20:09 | 21:03 18 20:28 (7) | 21:46 41 20:50 (4) | 21:47 45  20:58 (4) | 21:02 | 19:53 |18:40 | 16:36 | 16:03
11 ]08:32 ] 07:50 | 06:49 | 06:35 ] 05:31 20:08 (7) | 04:55 20:09 (7) | 05:06 20:13 (7) | 05:51 | 06:45 | 07:37 107:35 | 08:24
| 16:25 | 17:21 | 18:15 | 20:11 | 21:04 21 20:29 (7) | 21:46 40 20:49 (4) | 21:46 45  20:58 (4) | 21:00 119:50 | 18:38 116:34 | 16:03
121 08:32 | 07:48 | 06:47 | 06:33 ] 05:30 20:08 (7) | 04:54 20:10 (7) | 05:07 20:13 (7) | 05:53 | 06:46 1 07:39 | 07:37 | 08:25
| 16:26 | 17:23 | 18:17 | 20:13 | 21:06 23 20:31(7) | 21:47 39 20:49 (4) | 21:45 45  20:58 (4) | 20:58 | 19:48 | 18:36 | 16:32 | 16:03
13 08:31 | 07:46 | 06:44 | 06:30 | 05:28 20:06 (7) | 04:54 20:11 (7) | 05:08 20:13 (7) | 05:55 | 06:48 | 07:41 1 07:39 | 08:26
| 16:28 | 17:25 | 18:18 | 20:15 | 21:08 25 20:31(7) | 21:48 38 20:49 (4) | 21:44 46 20:59 (4) | 20:56 | 19:45 | 18:33 | 16:31 | 16:03
14 ] 08:30 | 07:44 | 06:42 | 06:28 | 05:26 20:05 (7) | 04:54 20:11 (7) | 05:09 20:13 (7) | 05:57 106:50 | 07:43 | 07:41 | 08:27
| 16:29 | 17:27 | 18:20 | 20:16 | 21:10 33 20:40 (4) | 21:49 38 20:49 (4) | 21:43 46 20:59 (4) | 20:54 | 19:43 | 18:31 | 16:29 | 16:03
15 | 08:29 | 07:42 | 06:40 | 06:26 | 05:24 20:05 (7) | 04:53 20:11 (7) | 05:10 20:13 (7) | 05:58 | 06:52 1 07:44 | 07:42 | 08:28
| 16:31 | 17:29 | 18:22 | 20:18 | 21:11 37 20:42 (4) | 21:49 37 20:49 (4) | 21:42 46 20:59 (4) | 20:52 | 19:41 | 18:29 | 16:27 | 16:03
16 | 08:28 | 07:40 | 06:37 | 06:23 ] 05:23 20:04 (7) | 04:53 20:12 (7) | 05:11 20:12 (7) | 06:00 | 06:53 | 07:46 1 07:44 | 08:29
| 16:32 | 17:31 | 18:24 | 20:20 | 21:13 39 20:43 (4) | 21:50 35 20:49 (4) | 21:41 47 20:59 (4) | 20:50 | 19:38 | 18:27 |16:26 | 16:03
17| 08:27 | 07:38 | 06:35 | 06:21 ] 05:21 20:04 (7) | 04:53 20:12 (7) | 05:13 20:13 (7) | 06:02 106:55 | 07:48 | 07:46 | 08:30
| 16:34 ] 17:33 | 18:26 | 20:22 |21:14 41 20:45 (4) | 21:50 35  20:49 (4) | 21:40 47 21:00 (4) | 20:48 | 19:36 |18:24 | 16:24 | 16:03
18] 08:26 1 07:36 | 06:32 | 06:19 | 05:20 20:04 (7) | 04:53 20:12 (7) | 05:14 20:13 (7) | 06:03 | 06:57 107:50 | 07:48 | 08:30
| 16:36 | 17:35 | 18:28 | 20:24 |21:16 43 20:47 (4) | 21:51 34 20:49 (4) | 21:39 47 21:00 (4) | 20:46 | 19:33 | 18:22 116:23 | 16:03
19 ] 08:25 | 07:34 | 06:30 | 06:17 | 05:18 20:03 (7) | 04:53 20:13 (7) | 05:15 20:13 (7) | 06:05 | 06:59 | 07:52 107:50 | 08:31
| 16:37 | 17:37 | 18:29 | 20:25 |21:18 45  20:48 (4) | 21:51 33 20:49 (4) | 21:38 47 21:00 (4) | 20:43 | 19:31 118:20 | 16:22 | 16:03
20 | 08:24 ] 07:32 | 06:28 | 06:14 ] 05:17 20:03 (7) | 04:53 20:13 (7) | 05:17 20:12 (7) | 06:07 107:00 | 07:54 | 07:52 | 08:32
| 16:39 | 17:39 | 18:31 | 20:27 121:19 46 20:49 (4) | 21:52 33 20:49 (4) | 21:37 48 21:00 (4) | 20:41 119:28 | 18:18 | 16:20 | 16:04
21]08:23 1 07:30 | 06:25 | 06:12 ] 05:15 20:03 (7) | 04:53 20:14 (7) | 05:18 20:13 (7) | 06:09 | 07:02 107:55 | 07:53  |08:33
| 16:41 | 17:40 | 18:33 | 20:29 |21:21 47 20:50 (4) | 21:52 34 20:50 (4) | 21:35 47 21:00 (4) | 20:39 | 19:26 |18:15 | 16:19 | 16:04
221 08:22 | 07:28 | 06:23 ] 06:10 | 05:14 20:03 (7) | 04:53 20:14 (7) | 05:20 20:13 (7) | 06:10 107:04 | 07:57 107:55 | 08:33
] 16:43 | 17:42 | 18:35 | 20:31 |21:22 46 20:49 (4) | 21:52 34 20:50 (4) | 21:34 47 21:00 (4) | 20:37 119:24  |18:13 | 16:18 | 16:04
23] 08:21 | 07:26 | 06:20 | 06:08 | 05:12 20:03 (7) | 04:53 20:14 (7) | 05:21 20:13 (7) | 06:12 107:05 | 07:59 | 07:57 | 08:34
| 16:45 | 17:44 | 18:37 | 20:33 |21:24 47 20:50 (4) | 21:52 34 20:50 (4) | 21:33 46 20:59 (4) | 20:35 | 19:21 | 18:11 |16:16 | 16:05
24 1 08:20 | 07:23 | 06:18 | 06:05 ] 05:11 20:03 (7) | 04:54 20:14 (7) | 05:22 20:13 (7) | 06:14 | 07:07 | 08:01 107:59 | 08:34
| 16:46 | 17:46 | 18:39 | 20:34 |21:25 47 20:50 (4) | 21:52 33 20:50 (4) | 21:31 47 21:00 (4) | 20:32 | 19:19 | 18:09 |16:15 | 16:05
251 08:18 | 07:21 | 06:16 | 06:03 ] 05:10 20:03 (7) | 04:54 20:15 (7) | 05:24 20:13 (7) | 06:15 | 07:09 108:03  |08:00 |08:35
| 16:48 | 17:48 | 18:40 | 20:36 |21:27 48  20:51 (4) | 21:53 33 20:51 (4) | 21:30 46 20:59 (4) | 20:30 |19:16 | 18:07 | 16:14 | 16:06
26 ] 08:17 | 07:19 | 07:13 | 06:01 | 05:08 20:04 (7) | 04:54 20:14 (7) | 05:25 20:13 (7) | 06:17 | 07:11 1 08:05 | 08:02 | 08:35
| 16:50 | 17:50 | 19:42 | 20:38 |21:28 47  20:51 (4) | 21:53 34 20:51 (4) | 21:28 45  20:58 (4) | 20:28 119:14 | 18:05 | 16:13 | 16:07
271 08:15 | 07:17 | 07:11 | 05:59 | 05:07 20:04 (7) | 04:55 20:14 (7) | 05:27 20:14 (7) | 06:19 | 07:12 | 08:07 1 08:04 | 08:35
| 16:52 | 17:52 | 19:44 | 20:40 121:30 47  20:51 (4) | 21:53 35  20:51 (4) | 21:27 43 20:57 (4) | 20:26 | 19:11 | 18:02 | 16:12 | 16:07
28] 08:14 | 07:14 | 07:08 | 05:57 | 05:06 20:04 (7) | 04:55 20:14 (7) | 05:29 20:14 (7) | 06:21 107:14 | 08:09 1 08:05 | 08:35
| 16:54 | 17:54 | 19:46 | 20:42 |21:31 47 20:51 (4) | 21:52 36 20:52 (4) | 21:25 42 20:56 (4) | 20:23 | 19:09 118:00 | 16:11 | 16:08
291 08:13 | | 07:06 | 05:55 | 05:05 20:04 (7) | 04:56 20:14 (7) | 05:30 20:15 (7) | 06:22 107:16 | 07:10 | 08:07 | 08:36
| 16:56 | | 19:48 | 20:43 121:32 47 20:51 (4) | 21:52 37 20:52 (4) | 21:24 40 20:55 (4) | 20:21 | 19:07 |16:58 | 16:10 | 16:09
30 | 08:11 | | 07:03 | 05:53 | 05:04 20:05 (7) | 04:56 20:14 (7) | 05:32 20:15 (7) | 06:24 |07:18 | 07:12 1 08:08 | 08:36
| 16:58 | | 19:49 | 20:45 |21:38 46 20:51 (4) | 21:52 38 20:52 (4) | 21:22 38  20:53 (4) | 20:19 119:04  |16:56 | 16:09 | 16:10
31 ] 08:09 | | 07:01 | | 05:03 20:05 (7) | | 05:33 20:16 (7) | 06:26 | |07:14 | | 08:36
| 16:59 | | 19:51 | 121:35 46 20:51(4) | | 21:20 34 20:52 (4) | 20:16 | |16:54 | | 16:11
Sonnenscheinstunden | 252 | 273 | 365 | 417 | 490 | 506 | 510 | 459 | 383 | 331 | 263 | 237
astr.max.mogl.Beschattung | | | | | 905 | 1142 ] 1351 | 110 | | | |
Tabellen-Layout: Die Daten fur 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)
- J
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( Lizenzierter Anwender: )
T&H Ingenieure GmbH
Bremerhavener Heerstrale 10
DE-28717 Bremen
+49 (0) 421 79 400 600
T&H Ingenieure GmbH / info@th-ingenieure.de
Berechnet:
17.05.2023 09:21/3.6.366
- _/
- ~
SHADOW - Kalender
\Berechnung: Gesamtbelastung Schattenrezeptor: K-10 11 )
(Annahmen fiir Schattenwurfberechnung )
Referenzjahr fir Kalender 2023
Die dargestellten Zeiten sind die astronomisch maximal mdégliche Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint taglich von Sonnenauf- bis -untergang
Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb
|Januar |Februar |Marz 1 April IMai 1Juni | Juli JAugust | SeptembefOktober |NovembelDezember
1]08:36 | 08:08 | 07:12 | 06:59 | 05:51 | 05:02 05:34 (8) | 04:57 05:37 (9) | 05:35 | 06:28 ] 07:20 | 07:16 | 08:10
116:12 | 17:02 | 17:56 | 19:53 | 20:47 | 21:36 37 06:11(7) | 21:52 42 06:19(7) | 21:19 | 20:14  |19:02  |16:52 | 16:08
2| 08:36 | 08:06 | 07:10 | 06:56 | 05:49 | 05:01 05:33 (8) | 04:58 05:36 (9) | 05:37 | 06:29 | 07:21 | 07:18 | 08:12
116:13 | 17:03 | 17:58 | 19:55 | 20:49 | 21:37 38 06:11(7) | 21:52 43 06:19(7) | 21:17 | 20:12 | 19:00  |16:50 | 16:08
3108:36 | 08:05 | 07:08 | 06:54 | 05:47 | 05:00 05:33 (9) | 04:58 05:37 (9) | 05:38 | 06:31 | 07:23 | 07:20 | 08:13
| 16:14 | 17:05 | 18:00 | 19:57 | 20:51 | 21:39 39  06:12 (7) | 21:51 42 06:19 (7) | 21:15 | 20:10 | 18:57 | 16:49 | 16:07
4108:35 | 08:03 |07:06 | 06:52 | 05:45 | 04:59 05:32 (9) | 04:59 05:37(9) | 05:40 | 06:33 | 07:25 | 07:22 | 08:15
| 16:15 | 17:07 | 18:02 | 19:59 | 20:52 | 21:40 41 06:13 (7) | 21:51 43 06:20 (7) | 21:14 | 20:07 | 18:55 | 16:47 | 16:06
5108:35  |08:01 |07:03 |06:49 | 05:43 | 04:58 05:31 (9) | 05:00 05:38(9) | 05:41 | 06:35 | 07:27 | 07:24 | 08:16
| 16:17 | 17:09 | 18:04 | 20:00 | 20:54 | 21:41 42 06:13 (7) | 21:50 42 06:20 (7) | 21:12 | 20:05 | 18:52 | 16:45 | 16:06
6] 08:35 | 08:00 | 07:01 | 06:47 | 05:41 | 04:58 05:32 (9) | 05:01 05:37 (9) | 05:43 | 06:36 | 07:28 |1 07:26 | 08:17
116:18 | 17:11 | 18:05  |20:02 | 20:56 | 21:42 42 06:14 (7) | 21:50 42 06:19(7) | 21:10 | 20:02 | 18:50  |16:43 | 16:05
7| 08:34 | 07:58 | 06:59 | 06:44 | 05:39 | 04:57 05:31 (9) | 05:02 05:37 (9) | 05:45 | 06:38 | 07:30 | 07:28 | 08:19
116:19 | 17:13 | 18:07  |20:04 | 20:58 | 21:43 42 06:13(7) | 21:49 42 06:19(7) | 21:08 | 20:00 | 18:48  |16:41 | 16:05
8] 08:34 | 07:56 | 06:56 | 06:42 | 05:37 | 04:56 05:32 (9) | 05:03 05:38 (9) | 05:46 | 06:40 | 07:32 | 07:29 | 08:20
| 16:20 |17:15 | 18:09 | 20:06 | 20:59 | 21:44 42 06:14 (7) | 21:49 41 06:19 (7) | 21:06 | 19:58 | 18:45 | 16:39 | 16:04
9]08:34 | 07:54 | 06:54 | 06:40 | 05:35 | 04:56 05:32 (9) | 05:04 05:38 (9) | 05:48 | 06:41 | 07:34 | 07:31 | 08:21
|16:22 | 17:17 | 18:11  [20:08  |21:01 | 21:45 42 06:14 (7) | 21:48 42 06:20(7) | 21:04 | 19:55 | 18:43  |16:38 | 16:04
10]08:33 | 07:52 | 06:52 | 06:37 | 05:33 | 04:55 05:32 (9) | 05:05 05:39 (9) | 05:50 | 06:43 | 07:35 | 07:33 | 08:23
| 16:23 |17:19 | 18:13 | 20:09 | 21:03 | 21:46 43 06:15 (7) | 21:47 40 06:19 (7) | 21:02 | 19:53 | 18:41 | 16:36 | 16:03
11 | 08:32 | 07:50 | 06:49 | 06:35 | 05:32 | 04:55 05:32 (9) | 05:06 05:40 (9) | 05:52 | 06:45 | 07:37 | 07:35 | 08:24
116:25 | 17:21 | 18:15  |20:11 | 21:05 | 21:46 42 06:14 (7) | 21:46 39  06:19(7) | 21:00 | 19:50 | 18:38  |16:34 | 16:03
12 | 08:32 | 07:48 | 06:47 | 06:33 | 05:30 | 04:54 05:32 (9) | 05:07 05:41 (8) | 05:53 | 06:47 | 07:39 | 07:37 | 08:25
|16:26 | 17:23 | 18:17  |20:13 | 21:06 | 21:47 43  06:15(7) | 21:45 38  06:19(7) | 20:58 | 19:48 | 18:36  |16:32 | 16:03
13| 08:31 | 07:46 | 06:44 | 06:30 | 05:28 | 04:54 05:33 (9) | 05:08 05:42 (8) | 05:55 | 06:48 | 07:41 | 07:39 | 08:26
| 16:28 | 17:25 | 18:18 | 20:15 | 21:08 | 21:48 42 06:15 (7) | 21:45 37 06:19 (7) | 20:56 | 19:46 | 18:34 | 16:31 | 16:03
14108:30 | 07:44 | 06:42 | 06:28 | 05:26 | 04:54 05:33 (9) | 05:09 05:43 (8) | 05:57 | 06:50 | 07:43 | 07:41 | 08:27
| 16:29 | 17:27 | 18:20 | 20:17 | 21:10 | 21:49 43 06:16 (7) | 21:44 35 06:18 (7) | 20:54 | 19:43 | 18:31 | 16:29 | 16:03
15108:29 | 07:42 | 06:40 | 06:26 | 05:25 | 04:53 05:34 (9) | 05:10 05:44 (8) | 05:58 | 06:52 | 07:45 | 07:43 | 08:28
| 16:31 | 17:29 | 18:22 | 20:18 | 21:11 | 21:49 42 06:16 (7) | 21:43 34 06:18 (7) | 20:52 | 19:41 | 18:29 | 16:28 | 16:03
16 | 08:28 | 07:40 | 06:37 | 06:23 | 05:23 | 04:53 05:33 (9) | 05:12 05:46 (8) | 06:00 | 06:53 | 07:46 | 07:44 | 08:29
116:33 | 17:31 | 18:24  |20:20 | 21:13 | 21:50 43 06:16 (7) | 21:42 32 06:18(7) | 20:50 | 19:38 | 18:27 | 16:26 | 16:03
17 | 08:28 | 07:38 | 06:35 | 06:21 | 05:21 | 04:53 05:34 (8) | 05:13 05:47 (8) | 06:02 | 06:55 | 07:48 | 07:46 | 08:30
|16:3¢ | 17:33 | 18:26  |20:22 | 21:15 | 21:50 42 06:16 (7) | 21:40 31  06:18(7) | 20:48 | 19:36 | 18:24  |16:25 | 16:03
18 | 08:27 | 07:36 | 06:33 | 06:19 | 05:20 | 04:53 05:34 (9) | 05:14 05:48 (8) | 06:04 | 06:57 | 07:50 | 07:48 | 08:31
| 16:36 |17:35 | 18:28 | 20:24 | 21:16 | 21:51 42 06:16 (7) | 21:39 29  06:17 (7) | 20:46 | 19:33 | 18:22 | 16:23 | 16:03
19108:26 | 07:34 | 06:30 | 06:17 | 05:18 ] 04:53 05:34 (9) | 05:16 05:49 (8) | 06:05 | 06:59 | 07:52 | 07:50 | 08:31
| 16:38 | 17:37 | 18:30 | 20:26 | 21:18 | 21:51 42 06:16 (7) | 21:38 27 06:16 (7) | 20:44 | 19:31 | 18:20 | 16:22 | 16:03
20108:24 | 07:32 | 06:28 | 06:14 | 05:17 | 04:53 05:34 (9) | 05:17 05:51(8) | 06:07 | 07:00 | 07:54 | 07:52 | 08:32
| 16:39 | 17:39 | 18:31 | 20:27 | 21:19 | 21:52 43 06:17 (7) | 21:37 25  06:16 (7) | 20:41 | 19:29 | 18:18 | 16:20 | 16:04
21 08:23 | 07:30 | 06:25 | 06:12 | 05:15 | 04:53 05:35 (9) | 05:18 05:52 (8) | 06:09 | 07:02 | 07:56 | 07:53 | 08:33
116:41 | 17:41 | 18:33  |20:29 | 21:21 | 21:52 43 06:18(7) | 21:36 21  06:14(7) | 20:39 | 19:26 | 18:15  |16:19 | 16:04
22108:22 |07:28 | 06:23 | 06:10 | 05:14 05:50 (7) | 04:53 05:35 (9) | 05:20 05:58 (7) | 06:10 | 07:04 | 07:57 | 07:55 | 08:33
|16:43 | 17:43 | 18:35  |20:31  [21:22 10 06:00 (7) | 21:52 43 06:18(7) | 21:34 15 06:13(7) | 20:37 | 19:24 | 18:13  |16:18 | 16:04
23| 08:21 | 07:26 | 06:20 | 06:08 | 05:12 05:48 (7) | 04:53 05:35 (9) | 05:21 06:00 (7) | 06:12 | 07:06 | 07:59 | 07:57 | 08:34
| 16:45 | 17:44 | 18:37 | 20:33 | 21:24 14 06:02 (7) | 21:52 43 06:18 (7) | 21:33 10  06:10 (7) | 20:35 | 19:21 | 18:11 | 16:17 | 16:05
24108:20 | 07:23 | 06:18 | 06:06 | 05:11 05:42 (8) | 04:54 05:35 (9) | 05:23 106:14 | 07:07 | 08:01 | 07:59 | 08:34
116:46 | 17:46 | 18:39  |20:35  |21:25 21  06:04 (7) | 21:53 43 06:18 (7) | 21:31 120:33  |19:19 | 18:09  |16:15 | 16:05
25]08:18 | 07:21 | 06:16 | 06:03 | 05:10 05:41 (8) | 04:54 05:36 (9) | 05:24 106:16 | 07:09 | 08:03 | 08:00 | 08:35
| 16:48 | 17:48 | 18:40 | 20:36 | 21:27 25  06:06 (7) | 21:53 42 06:18 (7) | 21:30 | 20:30 | 19:16 | 18:07 | 16:14 | 16:06
26 | 08:17 | 07:19 ] 07:13 | 06:01 | 05:08 05:40 (8) | 04:54 05:36 (9) | 05:26 | 06:17 | 07:11 | 08:05 | 08:02 | 08:35
116:50 | 17:50 | 19:42 | 20:38  |21:28 27  06:07 (7) | 21:53 42 06:18 (7) | 21:29 120:28 | 19:14 | 18:05  |16:13 | 16:07
27| 08:16 | 07:17 | 07:11 | 05:59 | 05:07 05:39 (8) | 04:55 05:37 (8) | 05:27 | 06:19 | 07:13 | 08:07 | 08:04 | 08:35
|16:52 | 17:52 | 19:44 | 20:40  |21:30 29 06:08 (7) | 21:53 42 06:19 (7) | 21:27 120:26 | 19:12 | 18:03  |16:12 | 16:07
28 | 08:14 | 07:15 | 07:08 | 05:57 | 05:06 05:38 (8) | 04:55 05:36 (9) | 05:29 | 06:21 | 07:14 | 08:09 | 08:05 | 08:36
| 16:54 | 17:54 | 19:46 | 20:42 | 21:31 31 06:09 (7) | 21:53 43 06:19 (7) | 21:25 | 20:24 | 19:09 | 18:01 | 16:11 | 16:08
29108:13 | ]07:06 | 05:55 | 05:05 05:37 (8) | 04:56 05:37 (9) | 05:30 106:23 | 07:16 | 07:11 | 08:07 | 08:36
116:56 | 119:48 | 20:44 | 21:32 32 06:09 (7) | 21:52 42 06:19 (7) | 21:24 120:21  |19:07 | 16:58 | 16:10 | 16:09
300811 | |07:04 | 05:53 | 05:04 05:36 (8) | 04:56 05:36 (9) | 05:32 |06:24 | 07:18 | 07:12 | 08:09 | 08:36
| 16:58 | | 19:50 | 20:45 | 21:34 34 06:10 (7) | 21:52 43 06:19 (7) | 21:22 | 20:19 | 19:04 | 16:56 | 16:09 | 16:10
31 08:10 | ] 07:01 | | 05:03 05:35 (8) | | 05:33 | 06:26 | | 07:14 | | 08:36
117:00 | ]19:51 | 121:35 36 06:11(7) | | 21:21 120117 | |16:54 | | 16:11
Sonnenscheinstunden | 252 | 273 | 365 | 417 | 490 | 506 | 510 | 459 | 383 | 331 | 263 | 237
astr.max.mogl.Beschattung | | | | | 259 | 1258 | 792 | | | | |
Tabellen-Layout: Die Daten fur 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)
- J
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( Lizenzierter Anwender: )
T&H Ingenieure GmbH
Bremerhavener Heerstrale 10
DE-28717 Bremen
+49 (0) 421 79 400 600
T&H Ingenieure GmbH / info@th-ingenieure.de
Berechnet:
§ 17.05.2023 09:21/3.6.366 )
- ~
SHADOW - Kalender
\Berechnung: Gesamtbelastung Schattenrezeptor: L - 10 12 )
(Annahmen fiir Schattenwurfberechnung )
Referenzjahr fir Kalender 2023
Die dargestellten Zeiten sind die astronomisch maximal mdégliche Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint taglich von Sonnenauf- bis -untergang
Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb
|Januar |Februar |Mérz 1April | Mai 1 Juni
1]08:36 | 08:08 | 07:12 | 06:59 07:39 (7) | 05:51 06:40 (5) | 05:02 05:50 (2)
| 16:12 | 17:02 | 17:56 | 19:53 17 07:56 (7) | 20:47 9 06:49 (5) | 21:36 20 06:10 (2)
2] 08:36 | 08:06 | 07:10 | 06:56 07:40 (7) | 05:49 | 05:01 05:50 (2)
| 16:13 | 17:03 | 17:58 | 19:55 14 07:54 (7) | 20:49 | 21:38 19  06:09 (2)
3108:36 | 08:05 | 07:08 | 06:54 07:42 (7) | 05:47 | 05:00 05:52 (2)
| 16:14 | 17:05 | 18:00 | 19:57 9 07:51(7) | 20:51 | 21:39 18 06:10 (2)
4] 08:36 | 08:03 | 07:06 | 06:52 | 05:45 | 04:59 05:52 (2)
| 16:15 | 17:07 | 18:02 | 19:59 | 20:53 | 21:40 17 06:09 (2)
5108:35 | 08:01 | 07:03 | 06:49 | 05:43 | 04:58 05:52 (2)
| 16:17 | 17:09 | 18:04 | 20:00 | 20:54 | 21:41 17 06:09 (2)
608:35 | 08:00 | 07:01 | 06:47 | 05:41 | 04:58 05:54 (2)
| 16:18 | 17:11 | 18:05 | 20:02 | 20:56 | 21:42 15 06:09 (2)
7108:35 | 07:58 | 06:59 | 06:45 | 05:39 | 04:57 05:54 (2)
| 16:19 | 17:13 | 18:07 | 20:04 | 20:58 | 21:43 14 06:08 (2)
8 08:34 | 07:56 | 06:56 | 06:42 | 05:37 | 04:56 05:55 (2)
| 16:21 | 17:15 | 18:09 | 20:06 | 21:00 | 21:44 13 06:08 (2)
9 08:34 | 07:54 | 06:54 | 06:40 | 05:35 | 04:56 05:55 (2)
| 16:22 | 17:17 | 18:11 | 20:08 | 21:01 | 21:45 12 06:07 (2)
10 | 08:33 | 07:52 | 06:52 | 06:37 | 05:33 | 04:55 05:57 (2)
| 16:23 | 17:19 | 18:13 | 20:09 | 21:03 | 21:46 10  06:07 (2)
11 ] 08:32 | 07:50 | 06:49 | 06:35 07:02 (4) | 05:32 | 04:55 05:57 (2)
| 16:25 | 17:21 | 18:15 | 20:11 12 07:14 (4) | 21:05 | 21:47 9  06:06 (2)
12 ] 08:32 | 07:48 | 06:47 | 06:33 06:59 (4) | 05:30 05:59 (2) | 04:54 05:58 (2)
| 16:26 | 17:23 | 18:17 | 20:13 17 07:16 (4) | 21:06 4 06:03 (2) | 21:47 7 06:05 (2)
13 ] 08:31 | 07:46 | 06:44 | 06:30 06:57 (4) | 05:28 05:57 (2) | 04:54 06:00 (2)
| 16:28 | 17:25 | 18:19 | 20:15 20 07:17 (4) | 21:08 8  06:05(2) | 21:48 5  06:05 (2)
14 ] 08:30 | 07:44 | 06:42 | 06:28 06:56 (4) | 05:26 05:56 (2) | 04:54 06:02 (2)
| 16:29 | 17:27 | 18:20 | 20:17 23 07:19 (4) | 21:10 11 06:07 (2) | 21:49 2 06:04 (2)
15 | 08:29 | 07:42 | 06:40 | 06:26 06:55 (4) | 05:25 05:54 (2) | 04:53
| 16:31 | 17:29 | 18:22 | 20:18 24 07:19 (4) | 21:11 13 06:07 (2) | 21:49
16 | 08:29 | 07:40 | 06:37 | 06:24 06:53 (4) | 05:23 05:53 (2) | 04:53
| 16:33 | 17:31 | 18:24 | 20:20 26 07:19 (4) | 21:13 16 06:09 (2) | 21:50
17 ] 08:28 | 07:38 | 06:35 | 06:21 06:47 (5) | 05:21 05:51 (2) | 04:53
| 16:34 | 17:33 | 18:26 | 20:22 33 07:20 (4) | 21:15 18 06:09 (2) | 21:50
18 | 08:27 | 07:36 | 06:33 | 06:19 06:45 (5) | 05:20 05:50 (2) | 04:53
| 16:36 | 17:35 | 18:28 | 20:24 35 07:20 (4) | 21:16 20 06:10 (2) | 21:51
19 | 08:26 | 07:34 | 06:30 | 06:17 06:43 (5) | 05:18 05:48 (2) | 04:53
| 16:38 | 17:37 | 18:30 | 20:26 37 07:20 (4) | 21:18 21 06:09 (2) | 21:51
20 | 08:25 | 07:32 | 06:28 | 06:14 06:41 (5) | 05:17 05:48 (2) | 04:53
| 16:39 | 17:39 | 18:31 | 20:27 39  07:20 (4) | 21:19 22 06:10 (2) | 21:52
21]08:23 | 07:30 | 06:25 06:51 (7) | 06:12 06:39 (5) | 05:15 05:48 (2) | 04:53
| 16:41 | 17:41 | 18:33 3 06:54 (7) | 20:29 41 07:20 (4) | 21:21 23 06:11 (2) | 21:52
22 ] 08:22 | 07:28 | 06:23 06:48 (7) | 06:10 06:36 (5) | 05:14 05:47 (2) | 04:53
| 16:43 | 17:43 | 18:35 9 06:57 (7) | 20:31 42 07:18 (4) | 21:22 23 06:10 (2) | 21:52
23] 08:21 | 07:26 | 06:21 06:46 (7) | 06:08 06:35 (5) | 05:12 05:47 (2) | 04:53
| 16:45 | 17:45 | 18:37 12 06:58 (7) | 20:33 43 07:18 (4) | 21:24 24 06:11 (2) | 21:52
24 ] 08:20 | 07:24 | 06:18 06:44 (7) | 06:06 06:35 (5) | 05:11 05:47 (2) | 04:54
| 16:46 | 17:46 | 18:39 16 07:00 (7) | 20:35 42 07:17 (4) | 21:25 24 06:11 (2) | 21:53
251 08:18 | 07:21 | 06:16 06:41 (7) | 06:03 06:35 (5) | 05:10 05:48 (2) | 04:54
| 16:48 | 17:48 | 18:41 19  07:00 (7) | 20:36 41 07:16 (4) | 21:27 23 06:11 (2) | 21:53
26| 08:17 | 07:19 | 07:13 07:39 (7) | 06:01 06:35 (5) | 05:08 05:48 (2) | 04:54
| 16:50 | 17:50 | 19:42 21 08:00 (7) | 20:38 40 07:15(4) | 21:28 23 06:11 (2) | 21:53
271 08:16 | 07:17 | 07:11 07:38 (7) | 05:59 06:36 (5) | 05:07 05:48 (2) | 04:55
| 16:52 | 17:52 | 19:44 22 08:00 (7) | 20:40 38 07:14 (4) | 21:30 23 06:11 (2) | 21:53
28] 08:14 | 07:15 | 07:08 07:38 (7) | 05:57 06:36 (5) | 05:06 05:49 (2) | 04:55
| 16:54 | 17:54 | 19:46 22 08:00 (7) | 20:42 35  07:12 (4) | 21:31 22 06:11 (2) | 21:53
29 ] 08:13 | | 07:06 07:37 (7) | 05:55 06:37 (5) | 05:05 05:49 (2) | 04:56
| 16:56 | | 19:48 22 07:59 (7) | 20:44 29  07:10 (4) | 21:32 22 06:11 (2) | 21:52
30 ] 08:11 | | 07:04 07:38 (7) | 05:53 06:38 (5) | 05:04 05:49 (2) | 04:56 06:04 (2)
| 16:58 | | 19:50 20 07:58 (7) | 20:45 19  07:06 (4) | 21:34 22 06:11 (2) | 21:52 3 06:07 (2)
31 08:10 | | 07:01 07:39 (7) | | 05:03 05:50 (2) |
| 17:00 | | 19:51 19  07:58(7) | | 21:35 20 06:10 (2) |
Sonnenscheinstunden | 252 | 273 | 365 | 417 | 490 | 506
astr.max.mdgl.Beschattung | | | 185 | 676 | 391 | 181
Tabellen-Layout: Die Daten fur 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)
G J
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Lizenzierter Anwender:

T&H Ingenieure GmbH

Bremerhavener Heerstrale 10

DE-28717 Bremen

+49 (0) 421 79 400 600

T&H Ingenieure GmbH / info@th-ingenieure.de

Berechnet:

NS

17.05.2023 09:21/3.6.366

(SHADOW - Kalender

\Berechnung: Gesamtbelastung Schattenrezeptor: L - 10 12

J\.

(Annahmen fiir Schattenwurfberechnung
Referenzjahr fir Kalender

2023

Die dargestellten Zeiten sind die astronomisch maximal mdégliche Beschattungsdauer, berechnet unter folgenden Annahmen:

Die Sonne scheint taglich von Sonnenauf- bis -untergang

Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung

Die Windenergieanlage/n ist/sind immer in Betrieb

| Juli | August | September | Oktober |Novembel]Dezember
1] 04:57 06:04 (2) | 05:35 06:07 (2) | 06:28 06:58 (4) | 07:20 | 07:16 | 08:10
| 21:52 5 06:09 (2) | 21:19 8 06:15(2) | 20:14 19  07:17 (4) | 19:02 | 16:52 | 16:08
2] 04:58 06:02 (2) | 05:37 06:09 (2) | 06:29 06:59 (4) | 07:21 | 07:18 | 08:12
| 21:52 7 06:09 (2) | 21:17 4 06:13 (2) | 20:12 15 07:14 (4) | 19:00 | 16:50 | 16:08
3]04:58 06:02 (2) | 05:38 | 06:31 07:02 (4) | 07:23 | 07:20 | 08:13
| 21:51 9 06:11 (2) | 21:15 | 20:10 9 07:11 (4) | 18:57 | 16:49 | 16:07
4| 04:59 06:02 (2) | 05:40 | 06:33 | 07:25 | 07:22 | 08:15
| 21:51 10 06:12 (2) | 21:14 | 20:07 | 18:55 | 16:47 | 16:06
5] 05:00 06:01 (2) | 05:42 | 06:35 | 07:27 | 07:24 | 08:16
| 21:50 12 06:13 (2) | 21:12 | 20:05 | 18:52 | 16:45 | 16:06
6] 05:01 06:00 (2) | 05:43 | 06:36 | 07:28 | 07:26 | 08:17
| 21:50 13 06:13 (2) | 21:10 | 20:02 | 18:50 | 16:43 | 16:05
7] 05:02 06:00 (2) | 05:45 | 06:38 | 07:30 | 07:28 | 08:19
| 21:49 14 06:14 (2) | 21:08 | 20:00 | 18:48 | 16:41 | 16:05
8] 05:03 05:59 (2) | 05:47 | 06:40 | 07:32 | 07:29 | 08:20
| 21:49 16 06:15 (2) | 21:06 | 19:58 | 18:45 | 16:39 | 16:04
9 | 05:04 05:59 (2) | 05:48 | 06:41 | 07:34 | 07:31 | 08:21
| 21:48 17 06:16 (2) | 21:04 | 19:55 | 18:43 | 16:38 | 16:04
10 | 05:05 05:59 (2) | 05:50 | 06:43 | 07:36 | 07:33 | 08:23
| 21:47 17 06:16 (2) | 21:02 | 19:53 | 18:41 | 16:36 | 16:04
11 | 05:06 05:59 (2) | 05:52 | 06:45 07:34 (7) | 07:37 | 07:35 | 08:24
| 21:46 18  06:17 (2) | 21:00 | 19:51 11  07:45(7) | 18:38 | 16:34 | 16:03
12 | 05:07 05:58 (2) | 05:53 | 06:47 07:32 (7) | 07:39 | 07:37 | 08:25
| 21:46 19 06:17 (2) | 20:58 | 19:48 15 07:47 (7) | 18:36 | 16:32 | 16:03
13| 05:08 05:58 (2) | 05:55 06:49 (5) | 06:48 07:31 (7) | 07:41 | 07:39 | 08:26
| 21:45 20 06:18 (2) | 20:56 8 06:57 (5) | 19:46 17 07:48 (7) | 18:34 | 16:31 | 16:03
14 | 05:09 05:58 (2) | 05:57 06:47 (5) | 06:50 07:29 (7) | 07:43 | 07:41 | 08:27
| 21:44 20 06:18 (2) | 20:54 12 06:59 (5) | 19:43 19 07:48(7) | 18:31 | 16:29 | 16:03
15 | 05:10 05:57 (2) | 05:58 06:45 (5) | 06:52 07:28 (7) | 07:45 | 07:43 | 08:28
| 21:43 22 06:19 (2) | 20:52 27 07:17 (4) | 19:41 21 07:49 (7) | 18:29 | 16:28 | 16:03
16 | 05:12 05:58 (2) | 06:00 06:44 (5) | 06:54 07:28 (7) | 07:46 | 07:44 | 08:29
| 21:42 22 06:20 (2) | 20:50 33 07:19 (4) | 19:38 21 07:49 (7) | 18:27 | 16:26 | 16:03
17 | 05:13 05:58 (2) | 06:02 06:42 (5) | 06:55 07:26 (7) | 07:48 | 07:46 | 08:30
| 21:41 22 06:20 (2) | 20:48 38  07:20 (4) | 19:36 22 07:48(7) | 18:24 | 16:25 | 16:03
18 | 05:14 05:57 (2) | 06:04 06:42 (5) | 06:57 07:26 (7) | 07:50 | 07:48 | 08:31
| 21:39 23 06:20 (2) | 20:46 40  07:22 (4) | 19:34 22 07:48 (7) | 18:22 | 16:23 | 16:03
19 | 05:16 05:57 (2) | 06:05 06:42 (5) | 06:59 07:27 (7) | 07:52 | 07:50 | 08:31
| 21:38 23 06:20 (2) | 20:44 41 07:23 (4) | 19:31 21  07:48 (7) | 18:20 | 16:22 | 16:03
20 | 05:17 05:58 (2) | 06:07 06:41 (5) | 07:00 07:28 (7) | 07:54 | 07:52 | 08:32
| 21:37 23 06:21(2) | 20:42 42 07:23 (4) | 19:29 18 07:46 (7) | 18:18 | 16:20 | 16:04
21]05:18 05:58 (2) | 06:09 06:41 (5) | 07:02 07:30 (7) | 07:56 | 07:54 | 08:33
| 21:36 23 06:21 (2) | 20:39 42 07:23 (4) | 19:26 15 07:45(7) | 18:16 | 16:19 | 16:04
22 ] 05:20 05:57 (2) | 06:10 06:40 (5) | 07:04 07:32 (7) | 07:57 | 07:55 | 08:33
| 21:34 24 06:21 (2) | 20:37 43 07:23 (4) | 19:24 12 07:44 (7) | 18:13 | 16:18 | 16:04
23] 05:21 05:57 (2) | 06:12 06:42 (5) | 07:06 07:34 (7) | 07:59 | 07:57 | 08:34
| 21:33 23 06:20 (2) | 20:35 41 07:23 (4) | 19:21 8 07:42(7) | 18:11 | 16:17 | 16:05
24 ] 05:23 05:58 (2) | 06:14 06:44 (5) | 07:07 07:35 (7) | 08:01 | 07:59 | 08:34
| 21:32 23 06:21(2) | 20:33 40  07:24 (4) | 19:19 2 07:37 (7) | 18:09 | 16:15 | 16:05
25| 05:24 05:58 (2) | 06:16 06:45 (5) | 07:09 | 08:03 | 08:00 | 08:35
| 21:30 22 06:20 (2) | 20:30 38 07:23 (4) | 19:17 | 18:07 | 16:14 | 16:06
26 | 05:26 05:59 (2) | 06:17 06:47 (5) | 07:11 | 08:05 | 08:02 | 08:35
| 21:29 22 06:21(2) | 20:28 36 07:23 (4) | 19:14 | 18:05 | 16:13 | 16:07
27 | 05:27 06:00 (2) | 06:19 06:49 (5) | 07:13 | 08:07 | 08:04 | 08:35
| 21:27 20 06:20 (2) | 20:26 34 07:23 (4) | 19:12 | 18:03 | 16:12 | 16:07
28 | 05:29 06:01 (2) | 06:21 06:50 (5) | 07:14 | 08:09 | 08:05 | 08:36
| 21:26 18 06:19 (2) | 20:24 28 07:21 (4) | 19:09 | 18:01 | 16:11 | 16:08
29 | 05:30 06:03 (2) | 06:23 06:55 (4) | 07:16 | 07:11 | 08:07 | 08:36
| 21:24 16 06:19 (2) | 20:21 26 07:21 (4) | 19:07 | 16:58 | 16:10 | 16:09
30 | 05:32 06:04 (2) | 06:24 06:56 (4) | 07:18 | 07:12 | 08:09 | 08:36
| 21:22 14 06:18 (2) | 20:19 24 07:20 (4) | 19:04 | 16:56 | 16:09 | 16:10
31]05:33 06:06 (2) | 06:26 06:56 (4) | | 07:14 | | 08:36
| 21:21 11 06:17 (2) | 20:17 22 07:18 (4) | | 16:54 | | 16:11
Sonnenscheinstunden | 510 | 459 | 383 | 331 | 263 | 237

astr.max.mdgl.Beschattung | 548 | 627 | 267 | | |

J\.

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

Tag im Monat Sonnenaufgang  (SS:MM)

Sonnenuntergang (SS:MM)

Zeitpunkt (SS:MM) Schattenanfang
Zeitpunkt (SS:MM) Schattenende

(WEA mit erstem Schatten)

Minuten mit Schatten (WEA mit letztem Schatten)

-
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( Lizenzierter Anwender: )
T&H Ingenieure GmbH
Bremerhavener Heerstrale 10
DE-28717 Bremen
+49 (0) 421 79 400 600
T&H Ingenieure GmbH / info@th-ingenieure.de
Berechnet:
§ 17.05.2023 09:21/3.6.366 )
- ~
SHADOW - Kalender
\Berechnung: Gesamtbelastung Schattenrezeptor: M - 10 13 )
(Annahmen fiir Schattenwurfberechnung )
Referenzjahr fir Kalender 2023
Die dargestellten Zeiten sind die astronomisch maximal mdégliche Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint taglich von Sonnenauf- bis -untergang
Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb
| Januar | Februar | Mérz 1April | Mai | Juni
1]08:36 09:30 (7) | 08:08 08:44 (2) | 07:12 07:43 (3) | 06:59 08:01 (1) | 05:51 ] 05:02
| 16:12 40 10:12 (4) | 17:01 33 09:17 (5) | 17:56 23 08:06(3) | 19:53 17 08:18 (1) | 20:47 | 21:36
2] 08:36 09:31 (7) | 08:06 08:41 (2) | 07:10 07:42 (3) | 06:56 08:03 (1) | 05:49 ] 05:01
| 16:13 40 10:13 (4) | 17:03 36 09:17 (5) | 17:58 25 08:07(3) | 19:55 13  08:16 (1) | 20:49 | 21:38
3108:36 09:32 (7) | 08:05 08:40 (2) | 07:08 07:41 (3) | 06:54 | 05:47 | 05:00
| 16:14 39  10:13 (4) | 17:05 36 09:16 (5) | 18:00 25 08:06 (3) | 19:57 | 20:51 | 21:39
4] 08:36 09:32 (7) | 08:03 08:39 (2) | 07:06 07:41 (3) | 06:52 | 05:45 | 04:59
| 16:15 37 10:13 (4) | 17:07 38 09:17 (5) | 18:02 26 08:07 (3) | 19:59 | 20:53 | 21:40
5108:35 09:33 (7) | 08:01 08:38 (2) | 07:03 07:40 (3) | 06:49 | 05:43 | 04:58
| 16:17 36 10:13 (4) | 17:09 38 09:16 (5) | 18:04 26 08:06 (3) | 20:00 | 20:54 | 21:41
608:35 09:34 (7) | 08:00 08:37 (2) | 07:01 07:41 (3) | 06:47 | 05:41 | 04:58
| 16:18 34 10:13 (4) | 17:11 37 09:14 (5) | 18:05 25 08:06 (3) | 20:02 | 20:56 | 21:42
7108:35 09:35 (7) | 07:58 08:36 (2) | 06:59 07:41 (3) | 06:44 | 05:39 | 04:57
| 16:19 32 10:13 (4) | 17:13 36 09:12 (5) | 18:07 24 08:05 (3) | 20:04 | 20:58 | 21:43
808:34 09:36 (7) | 07:56 08:36 (2) | 06:56 07:41 (3) | 06:42 | 05:37 | 04:56
| 16:20 30 10:13 (4) | 17:15 32 09:08 (5) | 18:09 23 08:04 (3) | 20:06 | 21:00 | 21:44
9 08:34 09:37 (7) | 07:54 08:35 (2) | 06:54 07:42 (3) | 06:40 | 05:35 | 04:56
| 16:22 27 10:12 (4) | 17:17 30 09:05(2) | 18:11 21 08:03(3) | 20:08 | 21:01 | 21:45
10 | 08:33 09:39 (7) | 07:52 08:21 (6) | 06:52 07:43 (3) | 06:37 | 05:33 | 04:55
| 16:23 23 10:12 (4) | 17:19 32 09:06 (2) | 18:13 18  08:01 (3) | 20:09 | 21:03 | 21:46
11 ] 08:32 09:41 (7) | 07:50 08:19 (6) | 06:49 07:45 (3) | 06:35 | 05:31 | 04:55
| 16:25 16 10:11(4) | 17:21 38 09:06 (2) | 18:15 14 07:59 (3) | 20:11 | 21:05 | 21:47
12 ] 08:32 10:02 (4) | 07:48 08:17 (6) | 06:47 07:48 (3) | 06:33 | 05:30 | 04:54
| 16:26 8 10:10 (4) | 17:23 42 09:06 (2) | 18:17 8 07:56 (3) | 20:13 | 21:06 | 21:47
13 ] 08:31 | 07:46 08:15 (6) | 06:44 | 06:30 | 05:28 | 04:54
| 16:28 | 17:25 46 09:06 (2) | 18:19 | 20:15 | 21:08 | 21:48
14 ] 08:30 | 07:44 08:13 (6) | 06:42 | 06:28 | 05:26 | 04:54
| 16:29 | 17:27 49 09:06 (2) | 18:20 | 20:17 | 21:10 | 21:49
15 | 08:29 | 07:42 08:11 (6) | 06:40 07:12 (1) | 06:26 | 05:25 | 04:53
| 16:31 | 17:29 50  09:05(2) | 18:22 6 07:18 (1) | 20:18 | 21:11 | 21:49
16 | 08:29 | 07:40 08:10 (6) | 06:37 07:08 (1) | 06:23 | 05:23 | 04:53
| 16:32 | 17:31 51 09:05(2) | 18:24 14 07:22 (1) | 20:20 | 21:13 | 21:50
17 | 08:28 09:01 (5) | 07:38 08:10 (6) | 06:35 07:06 (1) | 06:21 | 05:21 | 04:53
| 16:34 4 09:05(8) | 17:33 50 09:04 (2) | 18:26 19 07:25(1) | 20:22 | 21:15 | 21:51
18 | 08:27 08:59 (5) | 07:36 08:10 (6) | 06:33 07:03 (1) | 06:19 | 05:20 | 04:53
| 16:36 8 09:07 (5) | 17:35 49 09:04 (2) | 18:28 22 07:25(1) | 20:24 | 21:16 | 21:51
19 | 08:26 08:58 (5) | 07:34 08:11 (6) | 06:30 07:02 (1) | 06:17 | 05:18 | 04:53
| 16:38 11 09:09 (5) | 17:37 46 09:03 (2) | 18:30 25 07:27 (1) | 20:26 | 21:18 | 21:51
20 | 08:25 08:57 (5) | 07:32 08:10 (6) | 06:28 07:00 (1) | 06:14 | 05:17 | 04:53
| 16:39 14 09:11 (5) | 17:39 43 09:01 (2) | 18:31 27 07:27 (1) | 20:27 | 21:19 | 21:52
211 08:23 08:56 (5) | 07:30 08:11 (6) | 06:25 06:59 (1) | 06:12 | 05:15 | 04:53
| 16:41 16 09:12 (5) | 17:41 38 08:59 (2) | 18:33 29  07:28 (1) | 20:29 | 21:21 | 21:52
22 ] 08:22 08:54 (5) | 07:28 08:12 (6) | 06:23 06:58 (1) | 06:10 | 05:14 | 04:53
| 16:43 19 09:13 (5) | 17:43 32 08:57 (2) | 18:35 29  07:27 (1) | 20:31 | 21:23 | 21:52
23] 08:21 08:53 (8) | 07:26 08:13 (6) | 06:20 06:58 (1) | 06:08 | 05:12 | 04:53
| 16:45 21 09:14 (5) | 17:44 22 08:53(2) | 18:37 30 07:28 (1) | 20:33 | 21:24 | 21:53
24 ] 08:20 08:51 (8) | 07:24 07:53 (3) | 06:18 06:57 (1) | 06:06 ] 05:11 | 04:54
| 16:46 24 09:15 (5) | 17:46 14 08:25 (6) | 18:39 30 07:27 (1) | 20:35 | 21:26 | 21:53
251 08:18 08:52 (8) | 07:21 07:49 (3) | 06:16 06:57 (1) | 06:03 | 05:10 | 04:54
| 16:48 24 09:16 (5) | 17:48 12 08:01(3) | 18:40 30 07:27 (1) | 20:36 | 21:27 | 21:53
26| 08:17 08:52 (8) | 07:19 07:47 (3) | 07:13 07:57 (1) | 06:01 | 05:08 | 04:54
| 16:50 24 09:16 (5) | 17:50 16 08:03 (3) | 19:42 30 08:27 (1) | 20:38 | 21:28 | 21:53
271 08:16 08:53 (5) | 07:17 07:45 (3) | 07:11 07:57 (1) | 05:59 | 05:07 | 04:55
| 16:52 24 09:17 (5) | 17:52 20  08:05(3) | 19:44 29  08:26 (1) | 20:40 | 21:30 | 21:53
28] 08:14 08:53 (5) | 07:15 07:43 (3) | 07:08 07:57 (1) | 05:57 | 05:06 | 04:55
| 16:54 24 09:17 (5) | 17:54 22 08:05(3) | 19:46 28  08:25 (1) | 20:42 | 21:31 | 21:53
29 ] 08:13 08:53 (5) | | 07:06 07:57 (1) | 05:55 | 05:05 | 04:56
| 16:56 24 09:17 (5) | | 19:48 26 08:23 (1) | 20:44 | 21:33 | 21:53
30 ] 08:11 08:54 (5) | | 07:04 07:58 (1) | 05:53 | 05:04 | 04:56
| 16:58 24 09:18 (5) | | 19:50 25 08:23 (1) | 20:45 | 21:34 | 21:52
31 08:10 08:54 (5) | | 07:01 08:00 (1) | | 05:03 |
| 17:00 24 09:18 (5) | | 19:51 21 08:21(1) | | 21:35 |
Sonnenscheinstunden | 252 | 273 | 365 | 417 | 490 | 506
astr.max.mdgl.Beschattung | 647 | 988 | 678 | 30 | |
Tabellen-Layout: Die Daten fur 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)
G J
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( Lizenzierter Anwender: )
T&H Ingenieure GmbH
Bremerhavener Heerstrale 10
DE-28717 Bremen
+49 (0) 421 79 400 600
T&H Ingenieure GmbH / info@th-ingenieure.de
Berechnet:
§ 17.05.2023 09:21/3.6.366 )
- ~
SHADOW - Kalender
\Berechnung: Gesamtbelastung Schattenrezeptor: M - 10 13 )
(Annahmen fiir Schattenwurfberechnung )
Referenzjahr fir Kalender 2023
Die dargestellten Zeiten sind die astronomisch maximal mdégliche Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint taglich von Sonnenauf- bis -untergang
Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb
| Juli JAugust | September ] Oktober | November | Dezember
1] 04:57 | 05:35 | 06:28 | 07:20 | 07:16 07:47 (6) | 08:10 09:45 (4)
| 21:52 | 21:19 | 20:14 | 19:02 | 16:52 40 08:35(2) | 16:08 5 09:50 (4)
2| 04:58 | 05:37 | 06:29 | 07:21 | 07:18 07:49 (6) | 08:12 09:42 (4)
| 21:52 | 21:17 | 20:12 | 19:00 | 16:50 34 08:34(2) | 16:08 10 09:52 (4)
3| 04:58 | 05:38 | 06:31 | 07:23 08:26 (3) | 07:20 08:05 (2) | 08:13 09:23 (7)
| 21:51 | 21:15 | 20:10 | 18:57 8 08:34(3) | 16:48 30 08:35(2) | 16:07 18 09:54 (4)
4] 04:59 | 05:40 | 06:33 | 07:25 08:23 (3) | 07:22 08:05 (2) | 08:15 09:22 (7)
| 21:51 | 21:14 | 20:07 | 18:55 14 08:37 (3) | 16:47 30 08:35(2) | 16:06 25 09:56 (4)
5 05:00 | 05:41 | 06:35 | 07:27 08:21 (3) | 07:24 08:06 (2) | 08:16 09:21 (7)
| 21:50 | 21:12 | 20:05 | 18:52 18  08:39 (3) | 16:45 35 08:41(5) | 16:06 28 09:57 (4)
6| 05:01 | 05:43 | 06:36 | 07:28 08:19 (3) | 07:26 08:07 (2) | 08:17 09:21 (7)
| 21:50 | 21:10 | 20:02 | 18:50 21 08:40 (3) | 16:43 36  08:43 (5) | 16:05 31 09:59 (4)
71 05:02 | 05:45 | 06:38 | 07:30 08:17 (3) | 07:28 08:08 (2) | 08:19 09:21 (7)
| 21:49 | 21:08 | 20:00 | 18:48 23 08:40 (3) | 16:41 37 08:45 (5) | 16:05 33 09:59 (4)
8| 05:03 | 05:46 | 06:40 | 07:32 08:17 (3) | 07:30 08:09 (2) | 08:20 09:20 (7)
| 21:49 | 21:06 | 19:58 | 18:45 23 08:40 (3) | 16:39 37 08:46 (5) | 16:04 35 10:00 (4)
9| 05:04 | 05:48 | 06:41 | 07:34 08:16 (3) | 07:31 08:10 (2) | 08:21 09:21 (7)
| 21:48 | 21:04 | 19:55 | 18:43 25  08:41(3) | 16:37 37 08:47 (5) | 16:04 37 10:01 (4)
10 | 05:05 | 05:50 | 06:43 | 07:36 08:16 (3) | 07:33 08:11 (2) | 08:23 09:21 (7)
| 21:47 | 21:02 | 19:53 | 18:41 25 08:41(3) | 16:36 37 08:48 (5) | 16:03 38 10:02 (4)
11 | 05:06 | 05:51 | 06:45 07:58 (1) | 07:37 08:15 (3) | 07:35 08:14 (2) | 08:24 09:21 (7)
| 21:46 | 21:00 | 19:50 8 08:06 (1) | 18:38 26 08:41(3) | 16:34 34 08:48 (5) | 16:03 39 10:02 (4)
12 | 05:07 | 05:53 | 06:47 07:54 (1) | 07:39 08:15 (3) | 07:37 08:17 (2) | 08:25 09:21 (7)
| 21:46 | 20:58 | 19:48 15 08:09 (1) | 18:36 26 08:41(3) | 16:32 29  08:48 (5) | 16:03 40 10:03 (4)
13 ] 05:08 | 05:55 | 06:48 07:52 (1) | 07:41 08:16 (3) | 07:39 08:25 (5) | 08:26 09:21 (7)
| 21:45 | 20:56 | 19:46 19  08:11 (1) | 18:34 24 08:40 (3) | 16:31 24 08:49 (5) | 16:03 41 10:03 (4)
14 ] 05:09 | 05:57 | 06:50 07:50 (1) | 07:43 08:16 (3) | 07:41 08:25 (5) | 08:27 09:22 (7)
| 21:44 | 20:54 | 19:43 22 08:12 (1) | 18:31 23 08:39 (3) | 16:29 24 08:49 (5) | 16:03 42 10:05 (4)
15 | 05:10 | 05:58 | 06:52 07:48 (1) | 07:45 08:16 (3) | 07:43 08:25 (5) | 08:28 09:22 (7)
| 21:43 | 20:52 | 19:41 25 08:13 (1) | 18:29 22 08:38(3) | 16:28 24 08:49 (5) | 16:03 42 10:05 (4)
16 | 05:12 | 06:00 | 06:53 07:47 (1) | 07:46 08:16 (3) | 07:44 08:25 (5) | 08:29 09:22 (7)
| 21:42 | 20:50 | 19:38 27 08:14 (1) | 18:27 20 08:36 (3) | 16:26 24 08:49 (5) | 16:03 43 10:05 (4)
17 ] 05:13 | 06:02 | 06:55 07:46 (1) | 07:48 08:18 (3) | 07:46 08:25 (8) | 08:30 09:22 (7)
| 21:41 | 20:48 | 19:36 28  08:14 (1) | 18:24 17 08:35(3) | 16:25 24 08:49 (5) | 16:03 43 10:06 (4)
18 | 05:14 | 06:03 | 06:57 07:45 (1) | 07:50 08:19 (3) | 07:48 08:25 (8) | 08:31 09:23 (7)
| 21:39 | 20:46 | 19:34 29  08:14 (1) | 18:22 14 08:33 (3) | 16:23 24 08:49 (5) | 16:03 44 10:07 (4)
19 | 05:15 | 06:05 | 06:59 07:45 (1) | 07:52 08:23 (3) | 07:50 08:25 (8) | 08:31 09:23 (7)
| 21:38 | 20:44 | 19:31 30 08:15(1) | 18:20 16  08:56 (6) | 16:22 24 08:49 (5) | 16:03 44 10:07 (4)
20 ] 05:17 | 06:07 | 07:00 07:44 (1) | 07:54 08:44 (6) | 07:52 08:26 (8) | 08:32 09:24 (7)
| 21:37 | 20:42 | 19:29 30 08:14 (1) | 18:18 18 09:22 (2) | 16:20 23 08:49 (5) | 16:04 44 10:08 (4)
21]05:18 | 06:09 | 07:02 07:43 (1) | 07:56 08:43 (6) | 07:54 08:28 (5) | 08:33 09:24 (7)
| 21:36 | 20:39 | 19:26 31 08:14 (1) | 18:15 30 09:27 (2) | 16:19 20 08:48 (5) | 16:04 44 10:08 (4)
221 05:20 | 06:10 | 07:04 07:44 (1) | 07:57 08:42 (6) | 07:55 08:30 (5) | 08:33 09:25 (7)
| 21:34 | 20:37 | 19:24 29  08:13 (1) | 18:13 36 09:29 (2) | 16:18 18  08:48 (5) | 16:04 44 10:09 (4)
23] 05:21 | 06:12 | 07:06 07:44 (1) | 07:59 08:41 (6) | 07:57 08:32 (5) | 08:34 09:25 (7)
| 21:33 | 20:35 | 19:21 29  08:13 (1) | 18:11 42 09:31(2) | 16:17 15 08:47 (5) | 16:05 44 10:09 (4)
241 05:23 | 06:14 | 07:07 07:43 (1) | 08:01 08:40 (6) | 07:59 08:34 (5) | 08:34 09:26 (7)
| 21:32 | 20:33 | 19:19 28  08:11 (1) | 18:09 45 09:32 (2) | 16:15 13 08:47 (5) | 16:05 44 10:10 (4)
251 05:24 | 06:16 | 07:09 07:44 (1) | 08:03 08:40 (6) | 08:01 08:36 (5) | 08:35 09:26 (7)
| 21:30 | 20:30 | 19:16 26 08:10 (1) | 18:07 47  09:33 (2) | 16:14 10  08:46 (5) | 16:06 44 10:10 (4)
26 | 05:26 | 06:17 | 07:11 07:45 (1) | 08:05 08:40 (6) | 08:02 08:38 (5) | 08:35 09:27 (7)
| 21:29 | 20:28 | 19:14 24 08:09 (1) | 18:05 49 09:34 (2) | 16:13 6 08:44 (5) | 16:07 43 10:10 (4)
271 05:27 | 06:19 | 07:13 07:46 (1) | 08:07 08:40 (6) | 08:04 08:40 (8) | 08:35 09:27 (7)
| 21:27 | 20:26 | 19:12 22 08:08 (1) | 18:03 50 09:34 (2) | 16:12 2 08:42(8) | 16:07 44 10:11 (4)
28] 05:29 | 06:21 | 07:14 07:47 (1) | 08:09 08:40 (6) | 08:05 | 08:36 09:27 (7)
| 21:26 | 20:24 | 19:09 18  08:05 (1) | 18:00 51 09:35(2) | 16:11 | 16:08 43 10:11 (4)
29 ] 05:30 | 06:22 | 07:16 07:49 (1) | 07:11 07:41 (6) | 08:07 | 08:36 09:28 (7)
| 21:24 | 20:21 | 19:07 14 08:03 (1) | 16:58 50 08:35(2) | 16:10 | 16:09 43 10:11 (4)
30 | 05:32 | 06:24 | 07:18 07:53 (1) | 07:12 07:43 (6) | 08:09 | 08:36 09:28 (7)
| 21:22 | 20:19 | 19:04 5 07:58 (1) | 16:56 47 08:35(2) | 16:09 | 16:10 43 10:12 (4)
31]05:33 | 06:26 | | 07:14 07:45 (6) | | 08:36 09:29 (7)
| 21:21 | 20:17 | | 16:54 44 08:35(2) | | 16:11 41 10:12 (4)
Sonnenscheinstunden | 510 | 459 | 383 | 331 | 263 | 237
astr.max.mdgl.Beschattung | | | 459 | 854 | 691 | 1159
Tabellen-Layout: Die Daten fur 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)
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( Lizenzierter Anwender: )
T&H Ingenieure GmbH
Bremerhavener Heerstralle 10
DE-28717 Bremen
+49 (0) 421 79 400 600
T&H Ingenieure GmbH / info@th-ingenieure.de
Berechnet:
> 17.05.2023 09:21/3.6.366 <
SHADOW - Grafischer Kalender
\Berechnung: Gesamtbelastung )
- N
WEA
1: WEA 1 4: WEA 4 7: WEA 7
2: WEA 2 5: WEA S 8: WEA 8
3: WEA 3 6: WEA 6 9: WEA 9
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( Lizenzierter Anwender: )
T&H Ingenieure GmbH
Bremerhavener Heerstralle 10
DE-28717 Bremen
+49 (0) 421 79 400 600
T&H Ingenieure GmbH / info@th-ingenieure.de
Berechnet:
> 17.05.2023 09:21/3.6.366 <
SHADOW - Grafischer Kalender
\Berechnung: Gesamtbelastung )
- N
WEA
1: WEA 1 4: WEA 4 7: WEA 7
2: WEA 2 5: WEA S 8: WEA 8
3: WEA 3 6: WEA 6 9: WEA 9
\— _J
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( Lizenzierter Anwender: )
T&H Ingenieure GmbH
Bremerhavener Heerstrale 10
DE-28717 Bremen
+49 (0) 421 79 400 600
T&H Ingenieure GmbH / info@th-ingenieure.de
Berechnet:
> 17.05.2023 09:21/3.6.366 <
SHADOW - Grafischer Kalender
\Berechnung: Gesamtbelastung )
f ~
WEA
1: WEA 1 3: WEA 3 5: WEA 5 7: WEA 7
2: WEA 2 4: WEA 4 6: WEA 6 8: WEA 8
- J
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( Lizenzierter Anwender: )
T&H Ingenieure GmbH
Bremerhavener Heerstrale 10
DE-28717 Bremen
+49 (0) 421 79 400 600
T&H Ingenieure GmbH / info@th-ingenieure.de
Berechnet:
§ 17.05.2023 09:21/3.6.366 )
- ~
SHADOW - Kalender pro WEA
\Berechnung: Gesamtbelastung WEA: 1 - WEA 1 )
(Annahmen fiir Schattenwurfberechnung )
Referenzjahr fir Kalender 2023
Die dargestellten Zeiten sind die astronomisch maximal mdégliche Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint taglich von Sonnenauf- bis -untergang
Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb
| Januar | Februar | Mérz 1April | Mai 1Juni
1]08:36 14:54-15:24/30 | 08:08 | 07:12 16:43-16:54/11 | 06:59 07:50-08:23/33 | 05:51 | 05:02
| 16:12 | 17:01 | 17:56 | 19:53 18:47-19:18/31 | 20:47 | 21:36
2] 08:36 14:55-15:25/30 | 08:06 | 07:10 | 06:56 07:51-08:22/31 | 05:49 | 05:01
| 16:13 | 17:03 | 17:58 | 19:55 18:47-19:18/31 | 20:49 | 21:37
3108:36 14:54-15:25/31 | 08:05 | 07:08 | 06:54 18:46-19:18/32 | 05:47 | 05:00
| 16:14 | 17:05 | 18:00 | 19:57 07:50-08:21/31 | 20:51 | 21:39
4] 08:36 14:55-15:26/31 | 08:03 | 07:05 | 06:52 18:46-19:18/32 | 05:45 | 04:59
| 16:15 | 17:07 | 18:02 | 19:59 07:51-08:20/29 | 20:52 | 21:40
508:35 14:56-15:27/31 | 08:01 | 07:03 | 06:49 18:47-19:17/30 | 05:43 | 04:58
| 16:16 | 17:09 | 18:03 | 20:00 07:52-08:19/27 | 20:54 | 21:41
6] 08:35 14:56-15:27/31 | 08:00 | 07:01 | 06:47 18:46-19:16/30 | 05:41 | 04:57
| 16:18 | 17:11 | 18:05 | 20:02 07:53-08:16/23 | 20:56 | 21:42
7108:35 14:57-15:28/31 | 07:58 | 06:59 | 06:44 18:47-19:15/28 | 05:39 | 04:57
| 16:19 117:13 | 18:07 | 20:04 07:55-08:14/19 | 20:58 | 21:43
8| 08:34 14:56-15:28/32 | 07:56 | 06:56 | 06:42 18:47-19:14/27 | 05:37 | 04:56
| 16:20 | 17:15 | 18:09 | 20:06 07:57-08:12/15 | 20:59 | 21:44
9| 08:34 14:56-15:28/32 | 07:54 | 06:54 | 06:40 18:48-19:13/25 | 05:35 | 04:56
| 16:22 | 17:17 | 18:11 | 20:08 08:00-08:06/6 | 21:01 | 21:45
10 | 08:33 14:56-15:29/33 | 07:52 | 06:51 | 06:37 18:49-19:11/22 | 05:33 | 04:55
| 16:23 | 17:19 | 18:13 | 20:09 | 21:03 | 21:46
11 | 08:32 14:58-15:30/32 | 07:50 | 06:49 | 06:35 18:51-19:10/19 | 05:31 | 04:55
| 16:25 | 17:21 | 18:15 | 20:11 | 21:05 | 21:47
12 | 08:32 14:58-15:30/32 | 07:48 16:44-16:56/12 | 06:47 | 06:33 18:52-19:07/15 | 05:30 | 04:54
| 16:26 |1 17:23 | 18:17 | 20:13 | 21:06 | 21:47
13 ] 08:31 14:58-15:31/33 | 07:46 16:41-16:57/16 | 06:44 | 06:30 18:57-19:02/5 | 05:28 | 04:54
| 16:28 | 17:25 | 18:18 | 20:15 | 21:08 | 21:48
141 08:30 14:59-15:31/32 | 07:44 16:40-16:59/19 | 06:42 | 06:28 ] 05:26 | 04:53
| 16:29 | 17:27 | 18:20 | 20:17 | 21:10 | 21:49
15 ] 08:29 14:59-15:31/32 | 07:42 16:38-17:00/22 | 06:40 07:12-07:18/6 | 06:26 ] 05:24 | 04:53
| 16:31 | 17:29 | 18:22 | 20:18 | 21:11 | 21:49
16 | 08:29 14:59-15:32/33 | 07:40 16:38-17:01/23 | 06:37 07:08-07:22/14 | 06:23 ] 05:23 | 04:53
| 16:32 1 17:31 | 18:24 | 20:20 | 21:13 | 21:50
17 | 08:28 15:00-15:32/32 | 07:38 16:37-17:02/25 | 06:35 07:06-07:25/19 | 06:21 ] 05:21 | 04:53
| 16:34 |1 17:33 | 18:26 | 20:22 | 21:15 | 21:50
18 | 08:27 15:00-15:31/31 | 07:36 16:37-17:03/26 | 06:32 07:03-07:25/22 | 06:19 ] 05:20 | 04:53
| 16:36 |1 17:35 | 18:28 | 20:24 | 21:16 | 21:51
19 | 08:26 15:01-15:32/31 | 07:34 16:36-17:03/27 | 06:30 07:02-07:27/25 | 06:17 ] 05:18 | 04:53
| 16:37 | 17:37 | 18:29 | 20:26 | 21:18 | 21:51
20| 08:24 15:02-15:32/30 | 07:32 16:35-17:03/28 | 06:28 07:00-07:27/27 | 06:14 ] 05:17 | 04:53
| 16:39 | 17:39 | 18:31 | 20:27 | 21:19 | 21:52
21]08:23 15:02-15:31/29 | 07:30 16:36-17:03/27 | 06:25 06:59-07:28/29 | 06:12 ] 05:15 | 04:53
| 16:41 | 17:41 | 18:33 | 20:29 | 21:21 | 21:52
22 08:22 15:03-15:32/29 | 07:28 16:36-17:03/27 | 06:23 06:57-07:27/30 | 06:10 ] 05:14 | 04:53
| 16:43 | 17:42 | 18:35 | 20:31 | 21:22 | 21:52
23] 08:21 15:04-15:32/28 | 07:26 16:36-17:03/27 | 06:20 06:56-07:28/32 | 06:08 ] 05:12 | 04:53
| 16:45 | 17:44 | 18:37 | 20:33 | 21:24 | 21:52
241 08:20 15:04-15:31/27 | 07:23 16:36-17:02/26 | 06:18 06:54-07:27/33 | 06:05 ] 05:11 | 04:54
| 16:46 | 17:46 | 18:39 18:02-18:08/6 | 20:35 | 21:25 | 21:53
25]08:18 15:06-15:31/25 | 07:21 16:37-17:01/24 | 06:16 06:53-07:27/34 | 06:03 ] 05:10 | 04:54
| 16:48 | 17:48 | 18:40 17:58-18:12/14 | 20:36 | 21:27 | 21:53
26| 08:17 15:07-15:30/23 | 07:19 16:38-17:00/22 | 07:13 07:53-08:27/34 | 06:01 ] 05:08 | 04:54
| 16:50 | 17:50 | 19:42 18:54-19:14/20 | 20:38 | 21:28 | 21:53
271 08:16 15:08-15:29/21 | 07:17 16:38-16:58/20 | 07:11 07:51-08:26/35 | 05:59 ] 05:07 | 04:55
| 16:52 | 17:52 | 19:44 18:53-19:16/23 | 20:40 | 21:30 | 21:53
28] 08:14 15:10-15:28/18 | 07:15 16:40-16:57/17 | 07:08 07:51-08:25/34 | 05:57 ] 05:06 | 04:55
| 16:54 | 17:54 | 19:46 18:52-19:17/25 | 20:42 | 21:31 | 21:53
29]08:13 15:12-15:26/14 | | 07:06 07:50-08:24/34 | 05:55 ] 05:05 | 04:56
| 16:56 | | 19:48 18:50-19:17/27 | 20:44 | 21:32 | 21:52
30 ] 08:11 15:15-15:23/8 | | 07:04 07:50-08:24/34 | 05:53 | 05:04 | 04:56
| 16:58 | | 19:49 18:49-19:18/29 | 20:45 | 21:34 | 21:52
31 08:10 | | 07:01 07:51-08:24/33 | ] 05:03 |
| 16:59 | | 19:51 18:48-19:18/30 | |21:35 |
Sonnenscheinstunden | 252 | 273 | 365 | 417 | 490 | 506
Anzahl Minuten mit Schatten 852 388 660 541 0 0
Tabellen-Layout: Die Daten fur 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
G J
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( Lizenzierter Anwender: )
T&H Ingenieure GmbH
Bremerhavener Heerstrale 10
DE-28717 Bremen
+49 (0) 421 79 400 600
T&H Ingenieure GmbH / info@th-ingenieure.de
Berechnet:
§ 17.05.2023 09:21/3.6.366 )
- ~
SHADOW - Kalender pro WEA
\Berechnung: Gesamtbelastung WEA: 1 - WEA 1 )
(Annahmen fiir Schattenwurfberechnung )
Referenzjahr fir Kalender 2023
Die dargestellten Zeiten sind die astronomisch maximal mégliche Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint taglich von Sonnenauf- bis -untergang
Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb
| Juli JAugust | September | Oktober | November | Dezember
1] 04:57 | 05:35 | 06:28 18:54-19:05/11 | 07:19 | 07:16 16:15-16:22/7 | 08:10 14:40-15:12/32
|21:52 | 21:19 | 20:14 | 19:02 | 16:52 | 16:08
2| 04:57 | 05:36 | 06:29 18:50-19:07/17 | 07:21 | 07:18 | 08:12 14:39-15:12/33
| 21:52 | 21:17 | 20:12 | 18:59 | 16:50 | 16:08
3] 04:58 | 05:38 | 06:31 18:48-19:09/21 | 07:23 | 07:20 | 08:13 14:40-15:13/33
|21:51 | 21:15 | 20:10 | 18:57 | 16:48 | 16:07
4] 04:59 | 05:40 | 06:33 18:47-19:10/23 | 07:25 | 07:22 | 08:15 14:40-15:12/32
| 21:51 | 21:14 | 20:07 | 18:55 | 16:47 | 16:06
5| 05:00 | 05:41 | 06:34 18:44-19:10/26 | 07:27 | 07:24 | 08:16 14:41-15:13/32
| 21:50 | 21:12 | 20:05 07:55-08:06/11 | 18:52 | 16:45 | 16:06
6 | 05:01 | 05:43 | 06:36 18:43-19:11/28 | 07:28 | 07:26 | 08:17 14:41-15:13/32
| 21:50 | 21:10 | 20:02 07:52-08:09/17 | 18:50 | 16:43 | 16:05
7 | 05:02 | 05:45 | 06:38 18:43-19:12/29 | 07:30 | 07:28 | 08:19 14:42-15:14/32
| 21:49 | 21:08 | 20:00 07:50-08:11/21 | 18:48 | 16:41 | 16:04
8| 05:02 | 05:46 | 06:40 18:41-19:11/30 | 07:32 | 07:29 | 08:20 14:42-15:13/31
| 21:49 | 21:06 | 19:58 07:47-08:12/25 | 18:45 | 16:39 | 16:04
9| 05:03 | 05:48 | 06:41 18:41-19:12/31 | 07:34 | 07:31 | 08:21 14:44-15:14/30
| 21:48 | 21:04 | 19:55 07:46-08:13/27 | 18:43 | 16:37 | 16:04
10 | 05:04 | 05:50 | 06:43 18:40-19:11/31 | 07:35 | 07:33 | 08:23 14:44-15:14/30
| 21:47 | 21:02 | 19:53 07:45-08:14/29 | 18:40 | 16:36 | 16:03
11 | 05:06 | 05:51 | 06:45 07:43-08:14/31 | 07:37 | 07:35 | 08:24 14:44-15:14/30
| 21:46 | 21:00 | 19:50 18:39-19:11/32 | 18:38 | 16:34 | 16:03
12 | 05:07 | 05:53 | 06:47 07:43-08:15/32 | 07:39 | 07:37 | 08:25 14:45-15:15/30
| 21:45 | 20:58 | 19:48 18:39-19:11/32 | 18:36 | 16:32 | 16:03
13| 05:08 | 05:55 | 06:48 07:42-08:15/33 | 07:41 | 07:39 | 08:26 14:45-15:15/30
| 21:45 | 20:56 | 19:46 18:39-19:09/30 | 18:33 | 16:31 | 16:03
14 | 05:09 | 05:57 | 06:50 07:41-08:15/34 | 07:43 17:16-17:26/10 | 07:41 14:45-14:57/12 | 08:27 14:46-15:15/29
| 21:44 | 20:54 | 19:43 18:39-19:09/30 | 18:31 | 16:29 | 16:03
15| 05:10 | 05:58 | 06:52 07:41-08:15/34 | 07:44 17:13-17:29/16 | 07:43 14:43-14:59/16 | 08:28 14:46-15:15/29
| 21:43 | 20:52 | 19:41 18:40-19:08/28 | 18:29 | 16:27 | 16:03
16 | 05:11 | 06:00 | 06:53 07:41-08:15/34 | 07:46 17:11-17:30/19 | 07:44 14:41-15:01/20 | 08:29 14:47-15:16/29
| 21:42 | 20:50 | 19:38 18:40-19:07/27 | 18:27 | 16:26 | 16:03
17 | 05:13 | 06:02 | 06:55 07:40-08:14/34 | 07:48 17:09-17:31/22 | 07:46 14:40-15:02/22 | 08:30 14:48-15:16/28
| 21:40 | 20:48 | 19:36 18:40-19:05/25 | 18:24 | 16:24 | 16:03
18 | 05:14 | 06:03 | 06:57 07:40-08:14/34 | 07:50 17:08-17:32/24 | 07:48 14:39-15:04/25 | 08:31 14:48-15:17/29
| 21:39 | 20:46 | 19:33 18:42-19:04/22 | 18:22 | 16:23 | 16:03
19 | 05:15 | 06:05 | 06:59 07:40-08:15/35 | 07:52 17:07-17:33/26 | 07:50 14:39-15:05/26 | 08:31 14:49-15:17/28
| 21:38 | 20:44 | 19:31 18:43-19:02/19 | 18:20 | 16:22 | 16:03
20 | 05:17 | 06:07 | 07:00 07:40-08:14/34 | 07:54 17:07-17:33/26 | 07:52 14:38-15:06/28 | 08:32 14:49-15:17/28
| 21:37 | 20:41 | 19:29 18:45-18:58/13 | 18:18 | 16:20 | 16:04
21 ] 05:18 | 06:09 | 07:02 07:41-08:14/33 | 07:56 17:06-17:33/27 | 07:53 14:38-15:06/28 | 08:33 14:50-15:18/28
|21:36 | 20:39 | 19:26 | 18:15 | 16:19 | 16:04
22 ] 05:20 | 06:10 | 07:04 07:41-08:13/32 | 07:57 17:06-17:33/27 | 07:55 14:38-15:07/29 | 08:33 14:51-15:19/28
| 21:3¢ | 20:37 | 19:24 | 18:13 | 16:18 | 16:04
23] 05:21 | 06:12 | 07:06 07:43-08:13/30 | 07:59 17:06-17:33/27 | 07:57 14:38-15:08/30 | 08:34 14:51-15:19/28
|21:33  |20:35 | 19:21 | 18:11 | 16:16 | 16:05
24 ] 05:22 | 06:14 | 07:07 07:43-08:11/28 | 08:01 17:06-17:33/27 | 07:59 14:38-15:09/31 | 08:34 14:51-15:19/28
|21:32  |20:33 | 19:19 | 18:09 | 16:15 | 16:05
25 ] 05:24 | 06:16 | 07:09 07:44-08:10/26 | 08:03 17:06-17:33/27 | 08:00 14:38-15:09/31 | 08:35 14:52-15:20/28
|21:30 | 20:30 | 19:16 | 18:07 | 16:14 | 16:06
26 | 05:25 | 06:17 | 07:11 07:45-08:09/24 | 08:05 17:06-17:32/26 | 08:02 14:38-15:10/32 | 08:35 14:52-15:20/28
|21:29 | 20:28 | 19:14 | 18:05 | 16:13 | 16:07
27 ] 05:27 | 06:19 | 07:12 07:46-08:08/22 | 08:07 17:07-17:31/24 | 08:04 14:38-15:11/33 | 08:35 14:52-15:21/29
| 21:27 | 20:26 | 19:12 | 18:03 | 16:12 | 16:07
28 ] 05:29 | 06:21 | 07:14 07:47-08:05/18 | 08:09 17:08-17:30/22 | 08:05 14:38-15:10/32 | 08:36 14:53-15:21/28
|21:26 | 20:24 | 19:09 | 18:00 | 16:11 | 16:08
29 ] 05:30 | 06:22 | 07:16 07:49-08:03/14 | 07:11 16:09-16:29/20 | 08:07 14:38-15:11/33 | 08:36 14:53-15:22/29
| 21:24 | 20:21 | 19:07 | 16:58 | 16:10 | 16:09
30 | 05:32 | 06:24 | 07:18 07:53-07:58/5 | 07:12 16:10-16:27/17 | 08:09 14:39-15:11/32 | 08:36 14:53-15:22/29
|21:22 | 20:19 | 19:04 | 16:56 | 16:09 | 16:10
31]05:33 | 06:26 | | 07:14 16:12-16:25/13 | | 08:36 14:54-15:23/29
|21:21 2017 | | 16:54 | | 16:11
Sonnenscheinstunden | 510 | 459 | 383 | 331 | 263 | 237
Anzahl Minuten mit Schatten 0 0 1202 400 467 919
Tabellen-Layout: Die Daten fur 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
G J
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Lizenzierter Anwender:

T&H Ingenieure GmbH
Bremerhavener Heerstrale 10
DE-28717 Bremen

+49 (0) 421 79 400 600
T&H Ingenieure GmbH / info@th-ingenieure.de

Berechnet:

17.05.2023 09:21/3.6.366

(SHADOW - Kalender pro WEA
\Berechnung: Gesamtbelastung WEA: 2 - WEA 2

J\.

(Annahmen fiir Schattenwurfberechnung

Referenzjahr fir Kalender

2023

Die dargestellten Zeiten sind die astronomisch maximal mdgliche Beschattungsdauer, berechnet unter folgenden
Die Sonne scheint taglich von Sonnenauf- bis -untergang
Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb

Annahmen:

J\.

| Januar | Februar | Mérz 1April | Mai 1Juni
1]08:36 14:49-14:55/6 | 08:08 08:44-09:08/24 | 07:12 16:57-17:21/24 | 06:59 | 05:51 | 05:02 05:50-06:10/20
| 16:12 | 17:01 16:01-16:21/20 | 17:56 | 19:53 | 20:47 | 21:36
2] 08:36 14:51-14:55/4 | 08:06 08:41-09:09/28 | 07:10 16:56-17:20/24 | 06:56 | 05:49 | 05:01 05:50-06:09/19
| 16:13 | 17:03 16:02-16:20/18 | 17:58 | 19:55 | 20:49 | 21:37
3] 08:36 | 08:05 08:40-09:11/31 | 07:08 16:57-17:20/23 | 06:54 | 05:47 | 05:00 05:52-06:10/18
| 16:14 | 17:05 16:03-16:20/17 | 18:00 | 19:57 | 20:51 | 21:39
4] 08:35 | 08:03 08:39-09:13/34 | 07:05 16:58-17:19/21 | 06:52 | 05:45 | 04:59 05:52-06:09/17
| 16:15 | 17:07 16:04-16:18/14 | 18:02 | 19:59 | 20:52 | 21:40
5] 08:35 | 08:01 08:38-09:13/35 | 07:03 16:58-17:17/19 | 06:49 | 05:43 | 04:58 05:52-06:09/17
| 16:17 | 17:09 16:06-16:18/12 | 18:04 | 20:00 | 20:54 | 21:41
6 | 08:35 | 08:00 08:37-09:14/37 | 07:01 17:00-17:16/16 | 06:47 | 05:41 | 04:58 05:54-06:09/15
| 16:18 | 17:11 16:09-16:15/6 | 18:05 | 20:02 | 20:56 | 21:42
7| 08:35 | 07:58 08:36-09:15/39 | 06:59 17:02-17:14/12 | 06:44 | 05:39 | 04:57 05:54-06:08/14
| 16:19 | 17:13 | 18:07 | 20:04 | 20:58 | 21:43
8| 08:34 | 07:56 08:36-09:16/40 | 06:56 | 06:42 | 05:37 | 04:56 05:55-06:08/13
| 16:20 | 17:15 | 18:09 | 20:06 | 20:59 | 21:44
9| 08:34 | 07:54 08:35-09:16/41 | 06:54 | 06:40 | 05:35 | 04:56 05:55-06:07/12
| 16:22 | 17:17 | 18:11 | 20:08 | 21:01 | 21:45
10 | 08:33 | 07:52 08:35-09:16/41 | 06:52 | 06:37 | 05:33 | 04:55 05:57-06:07/10
| 16:23 | 17:19 | 18:13 | 20:09 | 21:03 | 21:46
11 | 08:32 | 07:50 08:35-09:17/42 | 06:49 | 06:35 | 05:31 | 04:55 05:57-06:06/9
| 16:25 | 17:21 | 18:15 | 20:11 | 21:05 | 21:46
12 | 08:32 | 07:48 08:35-09:17/42 | 06:47 | 06:33 | 05:30 05:59-06:03/4 | 04:54 05:58-06:05/7
| 16:26 | 17:23 | 18:17 | 20:13 | 21:06 | 21:47
13| 08:31 | 07:46 08:35-09:17/42 | 06:44 | 06:30 | 05:28 05:57-06:05/8 | 04:54 06:00-06:05/5
| 16:28 | 17:25 | 18:18 | 20:15 | 21:08 | 21:48
14 | 08:30 | 07:44 08:35-09:17/42 | 06:42 | 06:28 | 05:26 05:56-06:07/11 | 04:54 06:02-06:04/2
| 16:29 | 17:27 | 18:20 | 20:17 | 21:10 | 21:49
15 | 08:29 | 07:42 08:35-09:16/41 | 06:40 | 06:26 | 05:24 05:54-06:07/13 | 04:53
| 16:31 | 17:29 | 18:22 | 20:18 | 21:11 | 21:49
16 | 08:29 | 07:40 08:35-09:15/40 | 06:37 | 06:23 | 05:23 05:53-06:09/16 | 04:53
| 16:32 | 17:31 | 18:24 | 20:20 | 21:13 | 21:50
17 | 08:28 | 07:38 08:36-09:15/39 | 06:35 | 06:21 | 05:21 05:51-06:09/18 | 04:53
| 16:34 | 17:33 | 18:26 | 20:22 | 21:15 | 21:50
18 | 08:27 | 07:36 08:37-09:15/38 | 06:32 | 06:19 | 05:20 05:50-06:10/20 | 04:53
| 16:36 | 17:35 | 18:28 | 20:24 | 21:16 | 21:51
19 | 08:26 16:03-16:06/3 | 07:34 08:38-09:14/36 | 06:30 | 06:17 | 05:18 05:48-06:09/21 | 04:53
| 16:37 | 17:37 | 18:29 | 20:26 | 21:18 | 21:51
20 | 08:24 16:02-16:08/6 | 07:32 08:38-09:12/34 | 06:28 | 06:14 | 05:17 05:48-06:10/22 | 04:53
| 16:39 | 17:39 17:06-17:12/6 | 18:31 | 20:27 | 21:19 | 21:52
21]08:23 16:01-16:09/8 | 07:30 08:40-09:11/31 | 06:25 | 06:12 | 05:15 05:48-06:11/23 | 04:53
| 16:41 | 17:41 17:03-17:15/12 | 18:33 | 20:29 | 21:21 | 21:52
221 08:22 16:01-16:12/11 | 07:28 08:42-09:09/27 | 06:23 | 06:10 | 05:14 05:47-06:10/23 | 04:53
| 16:43 | 17:42 17:01-17:17/16 | 18:35 | 20:31 | 21:22 | 21:52
23] 08:21 16:01-16:14/13 | 07:26 08:46-09:07/21 | 06:20 | 06:08 | 05:12 05:47-06:11/24 | 04:53
| 16:45 | 17:44 17:00-17:19/19 | 18:37 | 20:33 | 21:24 | 21:52
241 08:20 16:00-16:16/16 | 07:23 16:58-17:20/22 | 06:18 | 06:05 | 05:11 05:47-06:11/24 | 04:54
| 16:46 | 17:46 08:53-09:02/9 | 18:39 | 20:35 | 21:25 | 21:53
251 08:18 16:00-16:18/18 | 07:21 16:58-17:21/23 | 06:16 | 06:03 | 05:10 05:48-06:11/23 | 04:54
| 16:48 | 17:48 | 18:40 | 20:36 | 21:27 | 21:53
26 | 08:17 16:00-16:20/20 | 07:19 16:57-17:21/24 | 07:13 | 06:01 | 05:08 05:48-06:11/23 | 04:54
| 16:50 | 17:50 | 19:42 | 20:38 | 21:28 | 21:53
27 1 08:16 15:59-16:20/21 | 07:17 16:56-17:21/25 | 07:11 | 05:59 | 05:07 05:48-06:11/23 | 04:55
| 16:52 | 17:52 | 19:44 | 20:40 | 21:30 | 21:53
28 1 08:14 16:00-16:21/21 | 07:15 16:56-17:21/25 | 07:08 | 05:57 | 05:06 05:49-06:11/22 | 04:55
| 16:54 | 17:54 | 19:46 | 20:42 | 21:31 | 21:53
29 ] 08:13 16:00-16:21/21 | | 07:06 | 05:55 | 05:05 05:49-06:11/22 | 04:56
| 16:56 | | 19:48 | 20:44 | 21:32 | 21:52
30 ] 08:11 16:00-16:21/21 | | 07:04 | 05:53 | 05:04 05:49-06:11/22 | 04:56 06:04-06:07/3
| 16:58 08:53-09:03/10 | | 19:49 | 20:45 | 21:34 | 21:52
31| 08:10 16:01-16:21/20 | | 07:01 | | 05:03 05:50-06:10/20 |
| 17:00 08:50-09:06/16 | | 19:51 | | 21:35 |
Sonnenscheinstunden | 252 | 273 | 365 | 417 | 490 | 506
Anzahl Minuten mit Schatten 235 1093 139 0 382 181
Tabellen-Layout: Die Daten fur 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
-
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( Lizenzierter Anwender: )
T&H Ingenieure GmbH
Bremerhavener Heerstrale 10
DE-28717 Bremen
+49 (0) 421 79 400 600
T&H Ingenieure GmbH / info@th-ingenieure.de
Berechnet:
§ 17.05.2023 09:21/3.6.366 )
- ~
SHADOW - Kalender pro WEA
\Berechnung: Gesamtbelastung WEA: 2 - WEA 2 )
(Annahmen fiir Schattenwurfberechnung )
Referenzjahr fir Kalender 2023
Die dargestellten Zeiten sind die astronomisch maximal mégliche Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint taglich von Sonnenauf- bis -untergang
Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb
| Juli ] August | Septembd©Oktober | November | Dezember
1] 04:57 06:04-06:09/5 | 05:35 06:07-06:15/8 | 06:28 | 07:19 | 07:16 08:04-08:45/41 | 08:10
| 21:52 | 21:19 | 20:14 | 19:02 | 16:52 | 16:08
2| 04:58 06:02-06:09/7 | 05:36 06:09-06:13/4 | 06:29 | 07:21 | 07:18 08:04-08:45/41 | 08:12
| 21:52 | 21:17 | 20:12 | 18:59 | 16:50 | 16:08
3| 04:58 06:02-06:11/9 | 05:38 | 06:31 | 07:23 | 07:20 08:05-08:46/41 | 08:13
| 21:51 | 21:15 | 20:10 | 18:57 | 16:48 | 16:07
4] 04:59 06:02-06:12/10 | 05:40 | 06:33 | 07:25 | 07:22 08:05-08:46/41 | 08:15
| 21:51 | 21:14 | 20:07 | 18:55 | 16:47 | 16:06
5] 05:00 06:01-06:13/12 | 05:41 | 06:34 | 07:27 | 07:24 08:06-08:45/39 | 08:16
| 21:50 | 21:12 | 20:05 | 18:52 | 16:45 | 16:06
6 | 05:01 06:00-06:13/13 | 05:43 | 06:36 | 07:28 | 07:26 08:07-08:44/37 | 08:17
| 21:50 | 21:10 | 20:02 | 18:50 | 16:43 | 16:05
7| 05:02 06:00-06:14/14 | 05:45 | 06:38 | 07:30 | 07:28 08:08-08:44/36 | 08:19
| 21:49 | 21:08 | 20:00 | 18:48 | 16:41 15:37-15:47/10 | 16:05
8| 05:03 05:59-06:15/16 | 05:46 | 06:40 | 07:32 17:37-17:49/12 | 07:29 08:09-08:43/34 | 08:20
| 21:49 | 21:06 | 19:58 | 18:45 | 16:39 15:35-15:49/14 | 16:04
9| 05:03 05:59-06:16/17 | 05:48 | 06:41 | 07:34 17:35-17:51/16 | 07:31 08:10-08:42/32 | 08:21
| 21:48 | 21:04 | 19:55 | 18:43 | 16:37 15:34-15:50/16 | 16:04
10 | 05:05 05:59-06:16/17 | 05:50 | 06:43 | 07:35 17:33-17:52/19 | 07:33 08:11-08:41/30 | 08:23
| 21:47 | 21:02 | 19:53 | 18:40 | 16:36 15:33-15:51/18 | 16:03
11 | 05:06 05:59-06:17/18 | 05:51 | 06:45 | 07:37 17:32-17:53/21 | 07:35 08:14-08:39/25 | 08:24
| 21:46 | 21:00 | 19:50 | 18:38 | 16:34 15:33-15:52/19 | 16:03
12 | 05:07 05:58-06:17/19 | 05:53 | 06:47 | 07:39 17:31-17:54/23 | 07:37 08:17-08:38/21 | 08:25 14:40-14:45/5
| 21:45 | 20:58 | 19:48 | 18:36 | 16:32 15:32-15:52/20 | 16:03
13 | 05:08 05:58-06:18/20 | 05:55 | 06:48 | 07:41 17:29-17:53/24 | 07:39 15:32-15:53/21 | 08:26 14:39-14:47/8
| 21:45 | 20:56 | 19:46 | 18:33 | 16:31 08:23-08:36/13 | 16:03
14 | 05:09 05:58-06:18/20 | 05:57 | 06:50 | 07:43 17:29-17:53/24 | 07:41 15:32-15:53/21 | 08:27 14:39-14:48/9
| 21:44 | 20:54 | 19:43 | 18:31 | 16:29 08:27-08:31/4 | 16:03
15| 05:10 05:57-06:19/22 | 05:58 | 06:52 | 07:44 17:29-17:53/24 | 07:43 15:32-15:53/21 | 08:28 14:39-14:49/10
| 21:43 | 20:52 | 19:41 | 18:29 | 16:28 | 16:03
16 | 05:11 05:58-06:20/22 | 06:00 | 06:53 | 07:46 17:28-17:53/25 | 07:44 15:32-15:53/21 | 08:29 14:39-14:50/11
| 21:42 | 20:50 | 19:38 | 18:27 | 16:26 | 16:03
17 | 05:13 05:58-06:20/22 | 06:02 | 06:55 | 07:48 17:29-17:53/24 | 07:46 15:32-15:53/21 | 08:30 14:39-14:51/12
| 21:40 | 20:48 | 19:36 | 18:24 | 16:25 | 16:03
18 | 05:14 05:57-06:20/23 | 06:03 | 06:57 | 07:50 17:29-17:52/23 | 07:48 15:33-15:52/19 | 08:31 14:39-14:52/13
| 21:39 | 20:46 | 19:33 | 18:22 | 16:23 | 16:03
19 | 05:15 05:57-06:20/23 | 06:05 | 06:59 | 07:52 17:29-17:52/23 | 07:50 15:34-15:51/17 | 08:31 14:40-14:53/13
| 21:38 | 20:44 | 19:31 | 18:20 09:25-09:33/8 | 16:22 | 16:03
20 | 05:17 05:58-06:21/23 | 06:07 | 07:00 | 07:54 09:18-09:37/19 | 07:52 15:34-15:49/15 | 08:32 14:39-14:52/13
| 21:37 | 20:41 | 19:29 | 18:18 17:30-17:50/20 | 16:20 | 16:04
21 ] 05:18 05:58-06:21/23 | 06:09 | 07:02 | 07:56 09:13-09:39/26 | 07:53 15:35-15:48/13 | 08:33 14:40-14:53/13
| 21:36 | 20:39 | 19:26 | 18:15 17:31-17:48/17 | 16:19 | 16:04
22 ] 05:20 05:57-06:21/24 | 06:10 | 07:04 | 07:57 09:11-09:41/30 | 07:55 15:36-15:46/10 | 08:33 14:41-14:54/13
| 21:34 | 20:37 | 19:24 | 18:13 17:33-17:46/13 | 16:18 | 16:04
23] 05:21 05:57-06:20/23 | 06:12 | 07:06 | 07:59 09:09-09:42/33 | 07:57 15:38-15:45/7 | 08:34 14:41-14:54/13
| 21:33 | 20:35 | 19:21 | 18:11 17:35-17:43/8 | 16:16 | 16:05
24 ] 05:22 05:58-06:21/23 | 06:14 | 07:07 | 08:01 09:08-09:43/35 | 07:59 15:39-15:44/5 | 08:34 14:41-14:54/13
| 21:32 | 20:33 | 19:19 | 18:09 | 16:15 | 16:05
25 ] 05:24 05:58-06:20/22 | 06:16 | 07:09 | 08:03 09:07-09:44/37 | 08:00 15:41-15:43/2 | 08:35 14:42-14:55/13
| 21:30 | 20:30 | 19:16 | 18:07 | 16:14 | 16:06
26 | 05:25 05:59-06:21/22 | 06:17 | 07:11 | 08:05 09:06-09:45/39 | 08:02 | 08:35 14:43-14:56/13
| 21:29 | 20:28 | 19:14 | 18:05 | 16:13 | 16:07
27 ] 05:27 06:00-06:20/20 | 06:19 | 07:12 | 08:07 09:05-09:45/40 | 08:04 | 08:35 14:43-14:56/13
| 21:27 | 20:26 | 19:12 | 18:03 | 16:12 | 16:07
28 | 05:29 06:01-06:19/18 | 06:21 | 07:14 | 08:09 09:04-09:45/41 | 08:05 | 08:36 14:44-14:56/12
| 21:25 | 20:24 | 19:09 | 18:00 | 16:11 | 16:08
29 ] 05:30 06:03-06:19/16 | 06:22 | 07:16 | 07:11 08:04-08:45/41 | 08:07 | 08:36 14:45-14:56/11
| 21:24 | 20:21 | 19:07 | 16:58 | 16:10 | 16:09
30 | 05:32 06:04-06:18/14 | 06:24 | 07:18 | 07:12 08:04-08:46/42 | 08:09 | 08:36 14:46-14:56/10
| 21:22 | 20:19 1 19:04 | 16:56 | 16:09 | 16:10
31 ] 05:33 06:06-06:17/11 | 06:26 | | 07:14 08:04-08:46/42 | | 08:36 14:47-14:56/9
| 21:21 | 20:17 | | 16:54 | | 16:11
Sonnenscheinstunden | 510 | 459 | 383 | 331 | 263 | 237
Anzahl Minuten mit Schatten 548 12 0 749 725 227
Tabellen-Layout: Die Daten fur 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
G J
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( Lizenzierter Anwender: )
T&H Ingenieure GmbH
Bremerhavener Heerstrale 10
DE-28717 Bremen
+49 (0) 421 79 400 600
T&H Ingenieure GmbH / info@th-ingenieure.de
Berechnet:
§ 17.05.2023 09:21/3.6.366 )
- ~
SHADOW - Kalender pro WEA
\Berechnung: Gesamtbelastung WEA: 3 - WEA 3 )
(Annahmen fiir Schattenwurfberechnung )
Referenzjahr fir Kalender 2023
Die dargestellten Zeiten sind die astronomisch maximal mdégliche Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint taglich von Sonnenauf- bis -untergang
Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb
| Januar | Februar | Mérz 1April | Mai | Juni
1]08:36 ] 08:08 15:44-16:09/25 | 07:12 07:43-08:07/24 |06:59 | 05:51 | 05:02
| 16:12 | 17:01 | 17:56 16:59-17:24/25 |19:53 | 20:47 | 21:36
21 08:36 ] 08:06 15:44-16:08/24 | 07:10 07:42-08:08/26 | 06:56 | 05:49 | 05:01
| 16:13 | 17:03 | 17:58 16:57-17:25/28 | 19:55 | 20:49 | 21:37
3108:36 | 08:05 15:45-16:07/22 | 07:08 07:41-08:08/27 | 06:54 | 05:47 | 05:00
| 16:14 | 17:05 | 18:00 16:56-17:26/30 | 19:57 ]| 20:51 | 21:39
4] 08:35 ] 08:03 15:46-16:06/20 | 07:05 07:41-08:09/28 | 06:52 | 05:45 | 04:59
| 16:15 | 17:07 | 18:02 16:55-17:27/32 ]19:59 | 20:52 | 21:40
5108:35 ] 08:01 15:48-16:06/18 | 07:03 07:40-08:08/28 | 06:49 | 05:43 | 04:58
| 16:16 | 17:09 | 18:03 16:54-17:27/33 |20:00 | 20:54 | 21:41
608:35 ] 07:59 15:50-16:04/14 | 07:01 07:40-08:09/29 | 06:47 | 05:41 | 04:57
| 16:18 | 17:11 | 18:05 16:54-17:27/33 |20:02 | 20:56 | 21:42
7108:35 ] 07:58 15:53-16:02/9 | 06:59 07:41-08:09/28 | 06:44 | 05:39 | 04:57
| 16:19 117:13 | 18:07 16:54-17:28/34 |20:04  |20:58 | 21:43
808:34 | 07:56 | 06:56 07:40-08:07/27 | 06:42 ]| 05:37 | 04:56
| 16:20 | 17:15 | 18:09 16:53-17:27/34 |20:06  |20:59 | 21:44
9 08:34 | 07:54 | 06:54 07:41-08:07/26 | 06:40 ]| 05:35 | 04:56
| 16:22 | 17:17 | 18:11 16:53-17:27/34 |20:08 | 21:01 | 21:45
10 | 08:33 | 07:52 | 06:51 07:40-08:06/26 | 06:37 ]| 05:33 | 04:55
| 16:23 | 17:19 | 18:13 16:52-17:26/34 |20:09 | 21:03 | 21:46
11 ] 08:32 | 07:50 | 06:49 07:41-08:05/24 |06:35 ]| 05:31 | 04:55
| 16:25 |17:21 | 18:15 16:53-17:26/33 |20:11 | 21:05 | 21:46
12 ] 08:32 15:49-15:53/4 | 07:48 | 06:47 07:43-08:04/21 |06:33 | 05:30 | 04:54
| 16:26 |1 17:23 | 18:17 16:53-17:26/33 |20:13 | 21:06 | 21:47
13 ] 08:31 15:46-15:55/9 | 07:46 | 06:44 16:53-17:24/31 ] 06:30 | 05:28 | 04:54
| 16:28 | 17:25 | 18:18 07:44-08:01/17 |20:15  |21:08 | 21:48
141 08:30 15:45-15:57/12 | 07:44 | 06:42 16:54-17:24/30 | 06:28 | 05:26 | 04:53
| 16:29 | 17:27 | 18:20 07:46-07:59/13 | 20:17 | 21:10 | 21:49
15 ] 08:29 15:44-15:59/15 | 07:42 | 06:40 16:55-17:22/27 | 06:26 | 05:24 | 04:53
| 16:31 | 17:29 | 18:22 07:51-07:52/1 | 20:18 | 21:11 | 21:49
16 | 08:28 15:44-16:01/17 | 07:40 | 06:37 16:56-17:21/25 | 06:23 | 05:23 | 04:53
| 16:32 1 17:31 | 18:24 | 20:20 | 21:13 | 21:50
17 | 08:28 15:42-16:01/19 | 07:38 | 06:35 16:57-17:18/21 | 06:21 ]| 05:21 | 04:53
| 16:34 |1 17:33 | 18:26 | 20:22 | 21:15 | 21:50
18 | 08:27 15:42-16:03/21 | 07:36 | 06:32 17:00-17:16/16 | 06:19 ] 05:20 | 04:53
| 16:36 |1 17:35 | 18:28 | 20:24 | 21:16 | 21:51
19 | 08:26 15:42-16:04/22 | 07:34 | 06:30 17:03-17:11/8 | 06:17 ] 05:18 | 04:53
| 16:37 | 17:37 | 18:29 | 20:26 | 21:18 | 21:51
20| 08:24 15:42-16:05/23 | 07:32 | 06:28 | 06:14 ] 05:17 | 04:53
| 16:39 | 17:39 | 18:31 | 20:27 | 21:19 | 21:52
21]08:23 15:41-16:05/24 | 07:30 | 06:25 ] 06:12 ] 05:15 | 04:53
| 16:41 | 17:41 | 18:33 | 20:29 | 21:21 | 21:52
22 08:22 15:41-16:06/25 | 07:28 | 06:23 ] 06:10 ] 05:14 | 04:53
| 16:43 | 17:42 | 18:35 | 20:31 | 21:22 | 21:52
23] 08:21 15:41-16:07/26 | 07:26 | 06:20 | 06:08 ] 05:12 | 04:53
| 16:45 | 17:44 | 18:37 | 20:33 | 21:24 | 21:52
241 08:20 15:41-16:07/26 | 07:23 07:53-07:56/3 | 06:18 ] 06:05 ] 05:11 | 04:54
| 16:46 | 17:46 | 18:39 | 20:35 | 21:25 | 21:53
251 08:18 15:42-16:08/26 | 07:21 07:49-08:01/12 | 06:16 | 06:03 ] 05:10 | 04:54
| 16:48 | 17:48 | 18:40 | 20:36 | 21:27 | 21:53
26| 08:17 15:41-16:08/27 | 07:19 07:47-08:03/16 | 07:13 | 06:01 ] 05:08 | 04:54
| 16:50 | 17:50 17:06-17:18/12 | 19:42 | 20:38 | 21:28 | 21:53
271 08:16 15:41-16:08/27 | 07:17 07:45-08:05/20 | 07:11 ] 05:59 ] 05:07 | 04:55
| 16:52 | 17:52 17:02-17:20/18 | 19:44 | 20:40 | 21:30 | 21:53
28] 08:14 15:42-16:09/27 | 07:15 07:43-08:06/23 | 07:08 | 05:57 ] 05:06 | 04:55
| 16:54 | 17:54 17:00-17:23/23 | 19:46 | 20:42 | 21:31 | 21:53
29 08:13 15:42-16:09/27 | | 07:06 ] 05:55 ] 05:05 | 04:56
| 16:56 | | 19:48 | 20:44 | 21:32 | 21:52
30| 08:11 15:42-16:08/26 | | 07:04 | 05:53 | 05:04 | 04:56
| 16:58 | | 19:49 | 20:45 | 21:34 | 21:52
31]08:10 15:43-16:09/26 | | 07:01 | 105:03 |
| 16:59 | | 19:51 | 121:35 |
Sonnenscheinstunden | 252 | 273 | 365 | 417 | 490 | 506
Anzahl Minuten mit Schatten 429 259 886 0 0 0
Tabellen-Layout: Die Daten fur 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
G J
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( Lizenzierter Anwender: )
T&H Ingenieure GmbH
Bremerhavener Heerstrale 10
DE-28717 Bremen
+49 (0) 421 79 400 600
T&H Ingenieure GmbH / info@th-ingenieure.de
Berechnet:
§ 17.05.2023 09:21/3.6.366 )
- ~
SHADOW - Kalender pro WEA
\Berechnung: Gesamtbelastung WEA: 3 - WEA 3 )
(Annahmen fiir Schattenwurfberechnung )
Referenzjahr fir Kalender 2023
Die dargestellten Zeiten sind die astronomisch maximal mégliche Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint taglich von Sonnenauf- bis -untergang
Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb
| Juli JAugust | September | Oktober | November | Dezember
1] 04:57 | 05:35 | 06:28 | 07:19 17:33-18:03/30 | 07:16 | 08:10 15:29-15:36/7
|21:52 | 21:19 | 20:14 | 19:02 08:26-08:39/13 | 16:52 | 16:08
2]04:57 | 05:36 | 06:29 | 07:21 17:32-18:03/31 | 07:18 ] 08:12
|21:52 | 21:17 | 20:12 | 18:59 08:22-08:40/18 | 16:50 | 16:08
3]04:58 | 05:38 | 06:31 | 07:23 08:21-08:42/21 | 07:20 ] 08:13
|21:51 | 21:15 | 20:10 | 18:57 17:31-18:04/33 | 16:48 | 16:07
4]04:59 | 05:40 | 06:33 | 07:25 08:19-08:43/24 | 07:22 | 08:15
| 21:51 | 21:14 | 20:07 | 18:55 17:31-18:04/33 | 16:47 | 16:06
5] 05:00 | 05:41 | 06:34 | 07:26 08:18-08:44/26 | 07:24 15:25-15:30/5 | 08:16
|21:50 | 21:12 | 20:05 | 18:52 17:30-18:04/34 | 16:45 | 16:06
6 | 05:01 | 05:43 | 06:36 | 07:28 08:18-08:44/26 | 07:26 15:21-15:33/12 | 08:17
| 21:50 | 21:10 | 20:02 | 18:50 17:29-18:03/34 | 16:43 | 16:05
7 | 05:02 | 05:45 | 06:38 | 07:30 08:16-08:44/28 | 07:28 15:19-15:35/16 | 08:19
| 21:49 | 21:08 | 20:00 | 18:48 17:29-18:03/34 | 16:41 | 16:04
8| 05:02 | 05:46 | 06:40 | 07:32 08:16-08:44/28 | 07:29 15:17-15:37/20 | 08:20
| 21:49 | 21:06 | 19:58 | 18:45 17:29-18:03/34 | 16:39 | 16:04
9| 05:03 | 05:48 | 06:41 | 07:34 08:15-08:44/29 | 07:31 15:16-15:38/22 | 08:21
| 21:48 | 21:04 | 19:55 | 18:43 17:29-18:02/33 | 16:37 | 16:04
10 | 05:04 | 05:50 | 06:43 | 07:35 08:15-08:43/28 | 07:33 15:15-15:39/24 | 08:23
| 21:47 | 21:02 | 19:53 | 18:40 17:29-18:02/33 | 16:36 | 16:03
11 | 05:06 | 05:51 | 06:45 | 07:37 08:15-08:43/28 | 07:35 15:15-15:39/24 | 08:24
| 21:46 | 21:00 | 19:50 | 18:38 17:30-18:01/31 | 16:34 | 16:03
12 | 05:07 | 05:53 | 06:47 | 07:39 08:15-08:42/27 | 07:37 15:14-15:40/26 | 08:25
| 21:45 | 20:58 | 19:48 | 18:36 17:30-18:00/30 | 16:32 | 16:03
13 | 05:08 | 05:55 | 06:48 | 07:41 08:16-08:42/26 | 07:39 15:14-15:40/26 | 08:26
| 21:45 | 20:56 | 19:46 | 18:33 17:30-17:58/28 | 16:31 | 16:03
14 | 05:09 | 05:57 | 06:50 | 07:43 08:16-08:41/25 | 07:41 15:14-15:41/27 | 08:27
| 21:44 | 20:54 | 19:43 | 18:31 17:31-17:57/26 | 16:29 | 16:03
15| 05:10 | 05:58 | 06:52 | 07:44 08:16-08:38/22 | 07:43 15:14-15:41/27 | 08:28
| 21:43 | 20:52 | 19:41 | 18:29 17:32-17:55/23 | 16:27 | 16:03
16 | 05:11 | 06:00 | 06:53 | 07:46 08:16-08:37/21 | 07:44 15:14-15:41/27 | 08:29
| 21:42 | 20:50 | 19:38 | 18:27 17:34-17:53/19 | 16:26 | 16:03
17 | 05:13 | 06:02 | 06:55 | 07:48 08:18-08:35/17 | 07:46 15:14-15:41/27 | 08:30
| 21:40 | 20:48 | 19:36 | 18:24 17:37-17:50/13 | 16:24 | 16:03
18 | 05:14 | 06:03 | 06:57 | 07:50 08:19-08:33/14 | 07:48 15:14-15:41/27 | 08:31
|21:39 | 20:46 | 19:33 | 18:22 | 16:23 | 16:03
19 | 05:15 | 06:05 | 06:59 | 07:52 08:23-08:29/6 | 07:50 15:15-15:41/26 | 08:31
| 21:38 | 20:44 | 19:31 | 18:20 | 16:22 | 16:03
20| 05:17 | 06:07 | 07:00 | 07:54 | 07:52 15:15-15:41/26 | 08:32
|21:37 | 20:41 | 19:29 | 18:18 | 16:20 | 16:04
21|05:18 | 06:09 | 07:02 | 07:56 | 07:53 15:16-15:41/25 | 08:33
|21:36 | 20:39 | 19:26 | 18:15 | 16:19 | 16:04
2205:20 | 06:10 | 07:04 | 07:57 | 07:55 15:17-15:41/24 | 08:33
|21:3¢ | 20:37 | 19:24 | 18:13 | 16:18 | 16:04
23|05:21 | 06:12 | 07:05 | 07:59 | 07:57 15:17-15:41/24 | 08:34
|21:33 | 20:35 | 19:21 | 18:11 | 16:16 | 16:05
2405:22 | 06:14 | 07:07 | 08:01 | 07:59 15:18-15:41/23 | 08:34
|21:31  |20:33 | 19:19 | 18:09 | 16:15 | 16:05
25|05:24 | 06:16 | 07:09 | 08:03 | 08:00 15:19-15:41/22 | 08:35
|21:30 | 20:30 | 19:16 | 18:07 | 16:14 | 16:06
26 ] 05:25 | 06:17 | 07:11 17:46-17:55/9 | 08:05 | 08:02 15:21-15:41/20 | 08:35
|21:29 | 20:28 | 19:14 | 18:05 | 16:13 | 16:07
27 ] 05:27 | 06:19 | 07:12 17:41-17:58/17 | 08:07 | 08:04 15:22-15:40/18 | 08:35
|21:27 | 20:26 | 19:12 | 18:02 | 16:12 | 16:07
28 ] 05:29 | 06:21 | 07:14 17:39-18:00/21 | 08:09 | 08:05 15:22-15:38/16 | 08:36
|21:25 | 20:23 | 19:09 | 18:00 | 16:11 | 16:08
29 ] 05:30 | 06:22 | 07:16 17:37-18:02/25 | 07:10 | 08:07 15:24-15:38/14 | 08:36
|21:24 | 20:21 | 19:07 | 16:58 | 16:10 | 16:09
30 | 05:32 | 06:24 | 07:18 17:35-18:03/28 | 07:12 | 08:09 15:26-15:37/11 | 08:36
|21:22 | 20:19 | 19:04 08:31-08:34/3 | 16:56 | 16:09 | 16:10
31|05:33 | 06:26 | | 07:14 | | 08:36
|21:21 2017 | | 16:54 | | 16:11
Sonnenscheinstunden | 510 | 459 | 383 | 331 | 263 | 237
Anzahl Minuten mit Schatten 0 0 103 926 559 7
Tabellen-Layout: Die Daten fur 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
G J
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NS

Lizenzierter Anwender:

T&H Ingenieure GmbH
Bremerhavener Heerstrale 10
DE-28717 Bremen

+49 (0) 421 79 400 600
T&H Ingenieure GmbH / info@th-ingenieure.de

Berechnet:

17.05.2023 09:21/3.6.366

(SHADOW - Kalender pro WEA
\Berechnung: Gesamtbelastung WEA: 4 - WEA 4

J\.

(Annahmen fiir Schattenwurfberechnung

Referenzjahr fir Kalender

2023

Die dargestellten Zeiten sind die astronomisch maximal mdgliche Beschattungsdauer, berechnet unter folgenden
Die Sonne scheint taglich von Sonnenauf- bis -untergang
Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb

Annahmen:

J\.

| Januar | Februar | Mérz | April | Mai 1Juni
1]08:36 09:50-10:27/37 | 08:08 16:16-16:32/16 | 07:12 | 06:59 | 05:51 | 05:02 20:28-20:51/23
| 16:12 | 17:01 | 17:56 | 19:53 | 20:47 | 21:36
2| 08:36 09:50-10:28/38 | 08:06 16:16-16:34/18 | 07:10 | 06:56 | 05:49 | 05:01 20:29-20:50/21
| 16:13 | 17:03 | 17:58 | 19:55 | 20:49 | 21:37
3] 08:36 09:51-10:28/37 | 08:05 16:16-16:36/20 | 07:08 | 06:54 | 05:47 | 05:00 20:29-20:50/21
| 16:14 | 17:05 | 18:00 | 19:57 | 20:51 | 21:39
4] 08:35 09:52-10:27/35 | 08:03 16:16-16:36/20 | 07:05 | 06:52 | 05:45 | 04:59 20:30-20:51/21
| 16:15 | 17:07 | 18:02 | 19:59 | 20:52 | 21:40
5] 08:35 09:53-10:27/34 | 08:01 16:17-16:36/19 | 07:03 | 06:49 | 05:43 | 04:58 20:30-20:50/20
| 16:17 | 17:09 | 18:04 | 20:00 | 20:54 | 21:41
6| 08:35 09:53-10:27/34 | 08:00 16:17-16:36/19 | 07:01 | 06:47 | 05:41 | 04:58 20:31-20:51/20
| 16:18 | 17:11 | 18:05 | 20:02 | 20:56 | 21:42
7| 08:35 09:55-10:27/32 | 07:58 16:18-16:36/18 | 06:59 | 06:44 | 05:39 | 04:57 20:31-20:50/19
| 16:19 | 17:13 | 18:07 | 20:04 | 20:58 | 21:43
8| 08:34 09:55-10:13/18 | 07:56 16:19-16:35/16 | 06:56 | 06:42 | 05:37 | 04:56 20:31-20:49/18
| 16:20 10:14-10:26/12 | 17:15 | 18:09 | 20:06 | 20:59 | 21:44
9| 08:34 09:56-10:12/16 | 07:54 16:20-16:34/14 | 06:54 | 06:40 | 05:35 | 04:56 20:32-20:50/18
| 16:22 10:15-10:24/9 | 17:17 | 18:11 | 20:08 | 21:01 | 21:45
10 | 08:33 09:58-10:12/14 | 07:52 16:21-16:33/12 | 06:52 | 06:37 | 05:33 | 04:55 20:33-20:50/17
| 16:23 10:19-10:23/4 | 17:19 | 18:13 | 20:09 | 21:03 | 21:46
11 | 08:32 10:00-10:11/11 | 07:50 16:24-16:30/6 | 06:49 | 06:35 07:02-07:14/12 | 05:31 | 04:55 20:33-20:49/16
| 16:25 | 17:21 | 18:15 | 20:11 | 21:05 | 21:46
12 | 08:32 10:02-10:10/8 | 07:48 | 06:47 | 06:33 06:59-07:16/17 | 05:30 | 04:54 20:34-20:49/15
| 16:26 | 17:23 | 18:17 | 20:13 | 21:06 | 21:47
13| 08:31 | 07:46 | 06:44 | 06:30 06:57-07:17/20 | 05:28 | 04:54 20:35-20:49/14
| 16:28 | 17:25 | 18:18 | 20:15 | 21:08 | 21:48
14 | 08:30 | 07:44 | 06:42 | 06:28 06:56-07:19/23 | 05:26 20:34-20:40/6 | 04:54 20:35-20:49/14
| 16:29 | 17:27 | 18:20 | 20:17 | 21:10 | 21:49
15 | 08:29 | 07:42 | 06:40 | 06:26 06:55-07:19/24 | 05:25 20:33-20:42/9 | 04:53 20:35-20:49/14
| 16:31 | 17:29 | 18:22 | 20:18 | 21:11 | 21:49
16 | 08:28 | 07:40 | 06:37 | 06:23 06:53-07:19/26 | 05:23 20:31-20:43/12 | 04:53 20:36-20:49/13
| 16:32 | 17:31 | 18:24 | 20:20 | 21:13 | 21:50
17 | 08:28 | 07:38 | 06:35 | 06:21 06:52-07:20/28 | 05:21 20:30-20:45/15 | 04:53 20:36-20:49/13
| 16:34 | 17:33 118:26 | 20:22 | 21:15 | 21:50
18 | 08:27 | 07:36 | 06:32 | 06:19 06:52-07:20/28 | 05:20 20:29-20:47/18 | 04:53 20:37-20:49/12
| 16:36 ] 17:35 118:28 | 20:24 | 21:16 | 21:51
19 | 08:26 | 07:34 | 06:30 | 06:17 06:52-07:20/28 | 05:18 20:28-20:48/20 | 04:53 20:37-20:49/12
| 16:38 | 17:37 1 18:29 | 20:26 | 21:18 | 21:51
20 | 08:24 | 07:32 | 06:28 | 06:14 06:52-07:20/28 | 05:17 20:28-20:49/21 | 04:53 20:37-20:49/12
| 16:39 | 17:39 118:31 | 20:27 | 21:19 | 21:52
21 ] 08:23 | 07:30 | 06:25 | 06:12 06:52-07:20/28 | 05:15 20:28-20:50/22 | 04:53 20:38-20:50/12
| 16:41 | 17:41 118:33 | 20:29 | 21:21 | 21:52
22 ] 08:22 | 07:28 | 06:23 | 06:10 06:51-07:18/27 | 05:14 20:27-20:49/22 | 04:53 20:38-20:50/12
| 16:43 | 17:42 118:35 | 20:31 | 21:22 | 21:52
23] 08:21 | 07:26 | 06:20 | 06:08 06:51-07:18/27 | 05:12 20:27-20:50/23 | 04:53 20:38-20:50/12
| 16:45 | 17:44 1 18:37 | 20:33 | 21:24 | 21:52
24 ] 08:20 | 07:23 | 06:18 | 06:06 06:52-07:17/25 | 05:11 20:27-20:50/23 | 04:54 20:38-20:50/12
| 16:46 | 17:46 118:39 | 20:35 | 21:25 | 21:53
251 08:18 | 07:21 | 06:16 | 06:03 06:52-07:16/24 | 05:10 20:27-20:51/24 | 04:54 20:39-20:51/12
| 16:48 | 17:48 | 18:40 | 20:36 | 21:27 | 21:53
26 ] 08:17 | 07:19 | 07:13 | 06:01 06:53-07:15/22 | 05:08 20:27-20:51/24 | 04:54 20:39-20:51/12
| 16:50 | 17:50 | 19:42 | 20:38 | 21:28 | 21:53
27 1 08:16 16:20-16:21/1 | 07:17 | 07:11 | 05:59 06:54-07:14/20 | 05:07 20:28-20:51/23 | 04:55 20:38-20:51/13
| 16:52 | 17:52 | 19:44 | 20:40 | 21:30 | 21:53
28 1 08:14 16:19-16:24/5 | 07:15 | 07:08 | 05:57 06:55-07:12/17 | 05:06 20:28-20:51/23 | 04:55 20:39-20:52/13
| 16:54 | 17:54 | 19:46 | 20:42 | 21:31 | 21:53
29 ] 08:13 16:18-16:26/8 | | 07:06 | 05:55 06:57-07:10/13 | 05:05 20:28-20:51/23 | 04:56 20:38-20:52/14
| 16:56 | | 19:48 | 20:44 | 21:32 | 21:52
30 ] 08:11 16:17-16:28/11 | | 07:04 | 05:53 07:00-07:06/6 | 05:04 20:28-20:51/23 | 04:56 20:38-20:52/14
| 16:58 | 1 19:50 | 20:45 | 21:34 | 21:52
31| 08:10 16:17-16:31/14 | |07:01 | | 05:03 20:28-20:51/23 |
| 17:00 | ]19:51 | | 21:35 |
Sonnenscheinstunden | 252 | 273 | 365 | 417 | 490 | 506
Anzahl Minuten mit Schatten 378 178 0 443 354 459
Tabellen-Layout: Die Daten fur 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
-
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Lizenzierter Anwender:

T&H Ingenieure GmbH
Bremerhavener Heerstrale 10
DE-28717 Bremen

+49 (0) 421 79 400 600
T&H Ingenieure GmbH / info@th-ingenieure.de

Berechnet:

17.05.2023 09:21/3.6.366

(SHADOW - Kalender pro WEA
\Berechnung: Gesamtbelastung WEA: 4 - WEA 4

J\.

(Annahmen fiir Schattenwurfberechnung

Referenzjahr fir Kalender

2023

Die dargestellten Zeiten sind die astronomisch maximal mdégliche Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint taglich von Sonnenauf- bis -untergang
Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb

J\.

| Juli ] August | September | Oktober |November | Dezember
1] 04:57 20:39-20:53/14 | 05:35 | 06:28 06:58-07:17/19 | 07:19 | 07:16 15:55-15:57/2 | 08:10 09:45-09:50/5
| 21:52 | 21:19 | 20:14 | 19:02 | 16:52 | 16:08
2| 04:58 20:38-20:53/15 | 05:37 | 06:29 06:59-07:14/15 | 07:21 | 07:18 15:51-16:01/10 | 08:12 09:42-09:52/10
| 21:52 | 21:17 | 20:12 | 18:59 | 16:50 | 16:08
3| 04:58 20:38-20:54/16 | 05:38 | 06:31 07:02-07:11/9 | 07:23 | 07:20 15:49-16:03/14 | 08:13 09:42-09:54/12
| 21:51 | 21:15 | 20:10 | 18:57 | 16:48 | 16:07
4] 04:59 20:38-20:55/17 | 05:40 | 06:33 | 07:25 | 07:22 15:48-16:04/16 | 08:15 09:41-09:56/15
| 21:51 | 21:14 | 20:07 | 18:55 | 16:47 | 16:06 10:01-10:08/7
5] 05:00 20:37-20:55/18 | 05:41 | 06:35 | 07:27 | 07:24 15:48-16:05/17 | 08:16 09:41-09:57/16
| 21:50 | 21:12 | 20:05 | 18:52 | 16:45 | 16:06 09:59-10:09/10
6 | 05:01 20:37-20:55/18 | 05:43 | 06:36 | 07:28 | 07:26 15:47-16:06/19 | 08:17 09:41-10:12/31
| 21:50 | 21:10 | 20:02 | 18:50 | 16:43 | 16:05
7] 05:02 20:37-20:56/19 | 05:45 | 06:38 | 07:30 | 07:28 15:47-16:06/19 | 08:19 09:40-10:13/33
| 21:49 | 21:08 | 20:00 | 18:48 | 16:41 | 16:05
8| 05:03 20:37-20:56/19 | 05:46 | 06:40 | 07:32 | 07:29 15:47-16:06/19 | 08:20 09:40-10:14/34
| 21:49 | 21:06 | 19:58 | 18:45 | 16:39 | 16:04
9| 05:04 20:37-20:57/20 | 05:48 | 06:41 | 07:34 | 07:31 15:47-16:07/20 | 08:21 09:40-10:15/35
| 21:48 | 21:04 | 19:55 | 18:43 | 16:37 | 16:04
10 | 05:05 20:37-20:58/21 | 05:50 | 06:43 | 07:35 | 07:33 15:47-16:06/19 | 08:23 09:40-10:16/36
| 21:47 | 21:02 | 19:53 | 18:40 | 16:36 | 16:03
11 | 05:06 20:37-20:58/21 | 05:51 | 06:45 | 07:37 | 07:35 15:47-16:04/17 | 08:24 09:40-10:17/37
| 21:46 | 21:00 | 19:50 | 18:38 | 16:34 | 16:03
12 | 05:07 20:37-20:58/21 | 05:53 | 06:47 | 07:39 | 07:37 15:48-16:02/14 | 08:25 09:40-10:17/37
| 21:45 | 20:58 | 19:48 | 18:36 | 16:32 | 16:03
13 | 05:08 20:36-20:59/23 | 05:55 | 06:48 | 07:41 | 07:39 15:48-16:01/13 | 08:26 09:40-10:18/38
| 21:45 | 20:56 | 19:46 | 18:33 | 16:31 | 16:03
14 | 05:09 20:36-20:59/23 | 05:57 | 06:50 | 07:43 | 07:41 15:49-15:59/10 | 08:27 09:41-10:20/39
| 21:44 | 20:54 | 19:43 | 18:31 | 16:29 | 16:03
15| 05:10 20:36-20:59/23 | 05:58 07:05-07:17/12 | 06:52 | 07:45 | 07:43 15:50-15:57/7 | 08:28 09:42-10:20/38
| 21:43 | 20:52 | 19:41 | 18:29 | 16:28 | 16:03
16 | 05:12 20:36-20:59/23 | 06:00 07:03-07:19/16 | 06:53 | 07:46 | 07:44 15:52-15:55/3 | 08:29 09:41-10:20/39
| 21:42 | 20:50 | 19:38 | 18:27 | 16:26 | 16:03
17 | 05:13 20:37-21:00/23 | 06:02 07:01-07:20/19 | 06:55 | 07:48 | 07:46 | 08:30 09:42-10:21/39
| 21:40 | 20:48 | 19:36 | 18:24 | 16:25 | 16:03
18 | 05:14 20:37-21:00/23 | 06:03 07:00-07:22/22 | 06:57 | 07:50 | 07:48 | 08:31 09:42-10:22/40
| 21:39 | 20:46 | 19:33 | 18:22 | 16:23 | 16:03
19 | 05:15 20:36-21:00/24 | 06:05 06:59-07:23/24 | 06:59 | 07:52 | 07:50 | 08:31 09:43-10:23/40
| 21:38 | 20:44 | 19:31 | 18:20 | 16:22 | 16:03
20 | 05:17 20:36-21:00/24 | 06:07 06:57-07:23/26 | 07:00 | 07:54 | 07:52 | 08:32 09:44-10:23/39
| 21:37 | 20:41 | 19:29 | 18:18 | 16:20 | 16:04
21 ] 05:18 20:37-21:00/23 | 06:09 06:57-07:23/26 | 07:02 | 07:56 | 07:53 | 08:33 09:43-10:23/40
| 21:36 | 20:39 | 19:26 | 18:15 | 16:19 | 16:04
22 ] 05:20 20:37-21:00/23 | 06:10 06:56-07:23/27 | 07:04 | 07:57 | 07:55 | 08:33 09:44-10:24/40
| 21:34 | 20:37 | 19:24 | 18:13 | 16:18 | 16:04
23] 05:21 20:37-20:59/22 | 06:12 06:55-07:23/28 | 07:06 | 07:59 | 07:57 | 08:34 09:44-10:24/40
| 21:33 | 20:35 | 19:21 | 18:11 | 16:17 | 16:05
24 ] 05:23 20:38-21:00/22 | 06:14 06:55-07:24/29 | 07:07 | 08:01 | 07:59 | 08:34 09:45-10:25/40
| 21:31 | 20:33 | 19:19 | 18:09 | 16:15 | 16:05
25 ] 05:24 20:38-20:59/21 | 06:16 06:55-07:23/28 | 07:09 | 08:03 | 08:00 | 08:35 09:46-10:25/39
| 21:30 | 20:30 | 19:16 | 18:07 | 16:14 | 16:06
26 | 05:26 20:38-20:58/20 | 06:17 06:55-07:23/28 | 07:11 | 08:05 | 08:02 | 08:35 09:46-10:26/40
| 21:29 | 20:28 | 19:14 | 18:05 | 16:13 | 16:07
27 ] 05:27 20:40-20:57/17 | 06:19 06:55-07:23/28 | 07:12 | 08:07 | 08:04 | 08:35 09:46-10:26/40
| 21:27 | 20:26 | 19:12 | 18:03 | 16:12 | 16:07
28 | 05:29 20:40-20:56/16 | 06:21 06:55-07:21/26 | 07:14 | 08:09 | 08:05 | 08:36 09:47-10:26/39
| 21:25 | 20:24 | 19:09 | 18:00 | 16:11 | 16:08
29 ] 05:30 20:42-20:55/13 | 06:22 06:55-07:21/26 | 07:16 | 07:11 | 08:07 | 08:36 09:47-10:26/39
| 21:24 | 20:21 | 19:07 | 16:58 | 16:10 | 16:09
30 | 05:32 20:42-20:53/11 | 06:24 06:56-07:20/24 | 07:18 | 07:12 | 08:09 | 08:36 09:48-10:26/38
| 21:22 | 20:19 | 19:04 | 16:56 | 16:09 | 16:10
31 ] 05:33 20:45-20:52/7 | 06:26 06:56-07:18/22 | | 07:14 | | 08:36 09:49-10:27/38
| 21:21 | 20:17 | | 16:54 | | 16:11
Sonnenscheinstunden | 510 | 459 | 383 | 331 | 263 | 237
Anzahl Minuten mit Schatten 600 411 43 0 219 1063
Tabellen-Layout: Die Daten fur 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
-
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( Lizenzierter Anwender: )
T&H Ingenieure GmbH
Bremerhavener Heerstrale 10
DE-28717 Bremen
+49 (0) 421 79 400 600
T&H Ingenieure GmbH / info@th-ingenieure.de
Berechnet:
§ 17.05.2023 09:21/3.6.366 )
- ~
SHADOW - Kalender pro WEA
\Berechnung: Gesamtbelastung WEA: 5 - WEA 5 )
(Annahmen fiir Schattenwurfberechnung )
Referenzjahr fir Kalender 2023
Die dargestellten Zeiten sind die astronomisch maximal mdégliche Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint taglich von Sonnenauf- bis -untergang
Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb
| Januar | Februar | Mérz | April | Mai 1Juni
1]08:36 15:05-15:24/19 | 08:08 08:54-09:26/32 | 07:12 | 06:59 | 05:51 06:40-06:49/9 | 05:02
| 16:12 | 17:01 16:00-16:26/26 |17:56 | 19:53 | 20:47 | 21:36
2] 08:36 15:05-15:24/19 | 08:06 08:55-09:26/31 |07:10 | 06:56 | 05:49 | 05:01
| 16:13 | 17:03 16:00-16:26/26 | 17:58 | 19:55 | 20:49 | 21:37
3108:36 15:05-15:24/19 | 08:05 08:55-09:25/30 |07:08 | 06:54 | 05:47 | 05:00
| 16:14 | 17:05 16:00-16:26/26 | 18:00 | 19:57 | 20:51 | 21:39
4] 08:35 15:06-15:25/19 | 08:03 08:57-09:25/28 | 07:05 | 06:52 | 05:45 | 04:59
| 16:15 | 17:07 16:00-16:26/26 | 18:02 | 19:59 | 20:52 | 21:40
508:35 15:08-15:25/17 | 08:01 08:58-09:24/26 | 07:03 | 06:49 | 05:43 | 04:58
| 16:17 | 17:09 16:01-16:27/26 | 18:04 | 20:00 | 20:54 | 21:41
6| 08:35 15:08-15:25/17 | 07:59 08:59-09:22/23 |07:01 | 06:47 | 05:41 | 04:58
| 16:18 | 17:11 16:02-16:27/25 |18:05 | 20:02 | 20:56 | 21:42
71 08:34 15:09-15:26/17 | 07:58 09:01-09:19/18 | 06:59 | 06:44 | 05:39 | 04:57
| 16:19 | 17:13 16:02-16:26/24 | 18:07 | 20:04 | 20:58 | 21:43
8] 08:34 15:10-15:25/15 | 07:56 09:05-09:08/3 | 06:56 | 06:42 | 05:37 | 04:56
| 16:20 | 17:15 16:03-16:26/23 |18:09 | 20:06 | 20:59 | 21:44
9| 08:34 15:10-15:25/15 | 07:54 16:04-16:25/21 | 06:54 | 06:40 | 05:35 | 04:56
| 16:22 | 17:17 | 18:11 ] 20:08 | 21:01 | 21:45
10 | 08:33 15:11-15:24/13 | 07:52 16:05-16:24/19 | 06:51 | 06:37 | 05:33 | 04:55
| 16:23 | 17:19 | 18:13 ] 20:09 | 21:03 | 21:46
11]08:32 15:13-15:25/12 | 07:50 16:06-16:23/17 | 06:49 | 06:35 19:42-19:47/5 | 05:31 | 04:55
| 16:25 | 17:21 | 18:15 ] 20:11 | 21:05 | 21:46
12 1 08:32 15:15-15:24/9 | 07:48 16:08-16:21/13 | 06:47 | 06:33 19:39-19:48/9 | 05:30 | 04:54
| 16:26 |1 17:23 | 18:17 ] 20:13 | 21:06 | 21:47
131 08:31 15:17-15:22/5 | 07:46 16:11-16:17/6 | 06:44 | 06:30 19:38-19:50/12 | 05:28 | 04:54
| 16:28 | 17:25 | 18:18 ] 20:15 | 21:08 | 21:48
141 08:30 09:05-09:13/8 | 07:44 | 06:42 | 06:28 19:37-19:52/15 | 05:26 | 04:54
| 16:29 | 17:27 | 18:20 | 20:17 | 21:10 | 21:49
15 ] 08:29 09:04-09:15/11 | 07:42 1 06:40 | 06:26 19:36-19:52/16 | 05:24 | 04:53
| 16:31 | 17:29 | 18:22 ] 20:18 | 21:11 | 21:49
16 | 08:28 09:03-09:17/14 | 07:40 1 06:37 | 06:23 19:35-19:54/19 | 05:23 | 04:53
| 16:32 117:31 | 18:24 ] 20:20 | 21:13 | 21:50
17 ] 08:28 09:01-09:19/18 | 07:38 1 06:35 | 06:21 06:47-06:52/5 | 05:21 | 04:53
| 16:34 |1 17:33 | 18:26 | 20:22 19:35-19:54/19 | 21:15 | 21:50
18 | 08:27 08:59-09:19/20 | 07:36 1 06:32 | 06:19 06:45-06:54/9 | 05:20 | 04:53
| 16:36 |1 17:35 | 18:28 | 20:24 19:36-19:54/18 | 21:16 | 21:51
19 | 08:26 08:58-09:21/23 | 07:34 1 06:30 | 06:17 06:43-06:56/13 | 05:18 | 04:53
| 16:37 | 17:37 | 18:29 | 20:26 19:36-19:53/17 | 21:18 | 21:51
20 | 08:24 08:57-09:22/25 | 07:32 1 06:28 | 06:14 06:41-06:57/16 | 05:17 | 04:53
| 16:39 |1 17:39 | 18:31 | 20:27 19:36-19:51/15 | 21:19 | 21:52
21]08:23 08:56-09:23/27 | 07:30 1 06:25 | 06:12 06:39-06:57/18 | 05:15 | 04:53
| 16:41 | 17:41 1 18:33 | 20:29 19:37-19:50/13 | 21:21 | 21:52
22 08:22 08:54-09:23/29 | 07:28 1 06:23 | 06:10 06:36-06:56/20 | 05:14 | 04:53
| 16:43 | 17:42 1 18:35 | 20:31 19:38-19:49/11 | 21:22 | 21:52
23] 08:21 08:54-09:25/31 | 07:26 1 06:20 | 06:08 06:35-06:57/22 | 05:12 | 04:53
| 16:45 16:08-16:14/6 | 17:44 | 18:37 | 20:33 19:42-19:45/3 | 21:24 | 21:52
241 08:20 08:53-09:25/32 | 07:23 ] 06:18 | 06:05 06:35-06:56/21 | 05:11 | 04:54
| 16:46 16:05-16:16/11 | 17:46 | 18:39  ]20:35 | 21:25 | 21:53
251 08:18 08:53-09:26/33 | 07:21 ] 06:16 | 06:03 06:35-06:56/21 | 05:10 | 04:54
| 16:48 16:04-16:18/14 | 17:48 | 18:40 ] 20:36 | 21:27 | 21:53
26| 08:17 08:53-09:26/33 | 07:19 1 07:13 | 06:01 06:35-06:56/21 | 05:08 | 04:54
| 16:50 16:03-16:20/17 | 17:50 | 19:42 ] 20:38 | 21:28 | 21:53
271 08:16 08:53-09:27/34 | 07:17 ] 07:11 | 05:59 06:36-06:55/19 | 05:07 | 04:55
| 16:52 16:02-16:21/19 | 17:52 | 19:44 | 20:40 | 21:30 | 21:53
28] 08:14 08:53-09:26/33 | 07:15 1 07:08 | 05:57 06:36-06:54/18 | 05:06 | 04:55
| 16:54 16:02-16:23/21 | 17:54 | 19:46 | 20:42 | 21:31 | 21:53
29 ] 08:13 08:53-09:26/33 | | 07:06 | 05:55 06:37-06:53/16 | 05:05 | 04:56
| 16:56 16:01-16:24/23 | 1 19:48 | 20:44 | 21:32 | 21:52
30| 08:11 08:54-09:27/33 | | 07:04 | 05:53 06:38-06:51/13 | 05:04 | 04:56
| 16:58 16:00-16:24/24 | 1 19:49 | 20:45 | 21:34 | 21:52
31]08:10 08:54-09:27/33 | 107:01 | | 05:03 |
| 17:00 16:01-16:26/25 | 119:51 | | 21:35 |
Sonnenscheinstunden | 252 | 273 | 365 | 417 | 490 | 506
Anzahl Minuten mit Schatten 826 469 0 404 9 0
Tabellen-Layout: Die Daten fur 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
G J
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( Lizenzierter Anwender: )
T&H Ingenieure GmbH
Bremerhavener Heerstrae 10
DE-28717 Bremen
+49 (0) 421 79 400 600
T&H Ingenieure GmbH / info@th-ingenieure.de
Berechnet:
> 17.05.2023 09:21/3.6.366 <
SHADOW - Kalender pro WEA
\Berechnung: Gesamtbelastung WEA: 5 - WEA 5 )
(Annahmen fiir Schattenwurfberechnung )
Referenzjahr fir Kalender 2023
Die dargestellten Zeiten sind die astronomisch maximal mdégliche Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint taglich von Sonnenauf- bis -untergang
Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb
[ Juli | August | September | Oktober |November | Dezember
1]04:57 | 05:35 | 06:28 19:39-19:49/10 | 07:19 ] 07:16 15:36-15:51/15 ] 08:10 14:58-15:04/6
|21:52 | 21:19 | 20:14 | 19:02 | 16:52 | 16:08
2]04:58 | 05:36 | 06:29 19:39-19:46/7 | 07:21 | 07:18 15:34-15:53/19 ] 08:12 14:56-15:06/10
|21:52 | 21:17 | 20:12 | 18:59 | 16:50 | 16:08
3]04:58 | 05:38 | 06:31 19:42-19:44/2 | 07:23 | 07:20 15:33-15:54/21 ] 08:13 14:56-15:07/11
|21:50 | 21:15 | 20:10 | 18:57 | 16:48 | 16:07
4104:59 | 05:40 | 06:33 | 07:25 | 07:22 15:32-15:54/22 | 08:15 14:55-15:08/13
|21:51 | 21:14 | 20:07 | 18:55 | 16:47 | 16:06
5]05:00 | 05:41 | 06:34 | 07:26 | 07:24 08:32-08:41/9 08:42-08:47/5 | 08:16 14:55-15:10/15
|21:50 | 21:12 | 20:05 | 18:52 | 16:45 15:32-15:56/24 | 16:06
6]05:01 | 05:43 | 06:36 | 07:28 | 07:26 08:30-08:51/21 ] 08:17 14:54-15:10/16
| 21:50 | 21:10 | 20:02 | 18:50 | 16:43 15:32-15:56/24 | 16:05
7105:02 | 05:45 | 06:38 | 07:30 | 07:28 08:28-08:53/25 ] 08:19 14:55-15:11/16
| 21:49 | 21:08 | 20:00 | 18:48 | 16:41 15:31-15:57/26 | 16:05
8]05:03 | 05:46 | 06:40 | 07:32 | 07:29 08:27-08:54/27 ] 08:20 14:54-15:12/18
| 21:49 | 21:06 | 19:58 | 18:45 | 16:39 15:31-15:57/26 | 16:04
9]05:04 | 05:48 | 06:41 | 07:34 | 07:31 08:26-08:55/29 ] 08:21 14:55-15:13/18
| 21:48 | 21:04 | 19:55 | 18:43 | 16:37 15:31-15:57/26 | 16:04
10 ] 05:05 | 05:50 | 06:43 | 07:35 | 07:33 08:26-08:56/30 | 08:22 14:55-15:13/18
| 21:47 | 21:02 | 19:53 | 18:40 | 16:36 15:31-15:57/26 | 16:03
11]05:06 | 05:51 | 06:45 | 07:37 | 07:35 08:25-08:57/32 | 08:24 14:55-15:14/19
| 21:46 | 21:00 | 19:50 | 18:38 | 16:34 15:31-15:57/26 | 16:03
12 ] 05:07 | 05:53 | 06:47 | 07:39 | 07:37 08:25-08:57/32 ] 08:25 14:55-15:14/19
| 21:45 | 20:58 | 19:48 | 18:36 | 16:32 15:32-15:57/25 | 16:03
13]05:08 | 05:55 06:49-06:57/8 | 06:48 | 07:41 | 07:39 08:25-08:58/33 ] 08:26 14:55-15:15/20
| 21:45 | 20:56 | 19:46 | 18:33 | 16:31 15:32-15:56/24 | 16:03
141 05:09 | 05:57 06:47-06:59/12 | 06:50 | 07:43 | 07:41 08:25-08:58/33 | 08:27 14:56-15:15/19
| 21:44 | 20:54 | 19:43 | 18:31 ] 16:29 15:33-15:56/23 | 16:03
15]05:10 | 05:58 06:45-07:00/15 | 06:52 | 07:44 | 07:43 08:25-08:58/33 | 08:28 14:56-15:16/20
|21:43 | 20:52 | 19:41 | 18:29 | 16:28 15:33-15:56/23 | 16:03
161 05:11 | 06:00 06:44-07:01/17 | 06:53 | 07:46 | 07:44 08:25-08:59/34 ] 08:29 14:56-15:16/20
| 21:42 | 20:50 | 19:38 | 18:27 | 16:26 15:34-15:55/21 | 16:03
171 05:13 | 06:02 06:42-07:01/19 | 06:55 | 07:48 | 07:46 08:26-08:59/33 ] 08:30 14:57-15:17/20
| 21:40 | 20:48 | 19:36 | 18:24 | 16:25 15:35-15:54/19 | 16:03
18] 05:14 | 06:03 06:42-07:02/20 | 06:57 | 07:50 | 07:48 08:26-08:59/33 ] 08:31 14:58-15:18/20
|21:39 | 20:46 | 19:33 | 18:22 | 16:23 15:37-15:52/15 | 16:03
191 05:15 | 06:05 06:42-07:03/21 | 06:59 | 07:52 | 07:50 08:27-08:59/32 ] 08:31 14:58-15:19/21
|21:38 | 20:44 | 19:31 | 18:20 | 16:22 15:38-15:51/13 | 16:03
20]05:17 | 06:07 06:41-07:02/21 | 07:00 | 07:54 | 07:52 08:28-08:59/31 | 08:32 14:58-15:18/20
|21:37 | 20:41 | 19:29 | 18:18 | 16:20 15:40-15:49/9 | 16:04
21]05:18 | 06:09 06:41-07:02/21 | 07:02 | 07:56 | 07:53 08:28-08:59/31 ] 08:33 14:59-15:19/20
|21:36 | 20:39 | 19:26 | 18:15 | 16:19 15:44-15:47/3 | 16:04
22]05:20 | 06:10 06:40-07:01/21 | 07:04 | 07:57 | 07:55 08:30-08:58/28 ] 08:33 15:00-15:20/20
| 21:34 | 20:37 19:44-19:52/8 | 19:24 | 18:13 | 16:18 | 16:04
23]05:21 | 06:12 06:42-07:01/19 | 07:06 | 07:59 | 07:57 08:32-08:58/26 ] 08:34 15:00-15:20/20
| 21:33 | 20:35 19:42-19:54/12 | 19:21 | 18:11 | 16:16 | 16:05
2405:22 | 06:14 06:44-07:01/17 | 07:07 | 08:01 | 07:59 08:34-08:58/24 | 08:34 15:00-15:20/20
|21:31 ] 20:33 19:41-19:56/15 | 19:19 | 18:09 | 16:15 | 16:05
25]05:24 | 06:16 06:45-06:59/14 | 07:09 | 08:03 | 08:00 08:36-08:58/22 ] 08:35 15:01-15:21/20
| 21:30 ] 20:30 19:39-19:56/17 | 19:16 | 18:07 | 16:14 | 16:06
26]05:25 | 06:17 06:47-06:58/11 | 07:11 | 08:05 | 08:02 08:38-08:57/19 ] 08:35 15:01-15:22/21
| 21:29 | 20:28 19:39-19:56/17 | 19:14 | 18:05 | 16:13 | 16:07
27105:27 | 06:19 06:49-06:56/7 | 07:12 | 08:07 | 08:04 08:41-08:57/16 ] 08:35 15:02-15:22/20
| 21:27 | 20:26 19:37-19:56/19 | 19:12 | 18:03 | 16:12 | 16:07
28] 05:29 | 06:21 06:50-06:52/2 | 07:14 | 08:09 | 08:05 08:43-08:56/13 ] 08:36 15:02-15:22/20
| 21:25 | 20:23 19:37-19:56/19 | 19:09 | 18:00 | 16:11 | 16:08
29105:30 | 06:22 19:37-19:55/18 | 07:16 | 07:10 | 08:07 08:44-08:54/10 ] 08:36 15:02-15:22/20
|21:24 | 20:21 | 19:07 | 16:58 | 16:10 | 16:09
30]05:32 | 06:24 19:37-19:52/15 | 07:18 | 07:12 | 08:09 08:47-08:53/6 | 08:36 15:03-15:23/20
|21:22 | 20:19 | 19:04 | 16:56 | 16:09 | 16:10
31]05:33 | 06:26 19:38-19:50/12 | | 07:14 15:38-15:49/11 | ] 08:36 15:04-15:23/19
|21:21 | 20:17 | | 16:54 | | 16:11
Sonnenscheinstunden | 510 | 459 | 383 | 331 | 263 | 237
Anzahl Minuten mit Schatten 397 19 11 1097 559
Tabellen-Layout: Die Daten fur 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
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( Lizenzierter Anwender: )
T&H Ingenieure GmbH
Bremerhavener Heerstrale 10
DE-28717 Bremen
+49 (0) 421 79 400 600
T&H Ingenieure GmbH / info@th-ingenieure.de
Berechnet:
§ 17.05.2023 09:21/3.6.366 )
- ~
SHADOW - Kalender pro WEA
\Berechnung: Gesamtbelastung WEA: 6 - WEA 6 )
(Annahmen fiir Schattenwurfberechnung )
Referenzjahr fir Kalender 2023
Die dargestellten Zeiten sind die astronomisch maximal mdégliche Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint taglich von Sonnenauf- bis -untergang
Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb
| Januar | Februar | Mérz | April | Mai 1Juni
1]08:36 14:43-15:04/21 | 08:08 15:46-16:18/32 | 07:12 | 06:59 | 05:51 20:01-20:20/19 | 05:02
| 16:12 | 17:01 | 17:56 ] 19:53 | 20:47 | 21:36
2| 08:36 14:44-15:05/21 |08:06 15:45-16:18/33 |07:10 | 06:56 | 05:49 20:00-20:21/21 | 05:01
| 16:13 | 17:03 | 17:58 ] 19:55 | 20:49 | 21:37
3] 08:36 14:44-15:04/20 | 08:05 15:45-16:19/34 |07:08 | 06:54 | 05:47 19:59-20:21/22 | 05:00
| 16:14 | 17:05 | 18:00 | 19:57 | 20:51 | 21:39
4] 08:35 14:45-15:05/20 | 08:03 15:45-16:19/34 | 07:05 | 06:52 | 05:45 19:59-20:21/22 | 04:59
| 16:15 | 17:07 | 18:02 ] 19:58 | 20:52 | 21:40
508:35 14:46-15:05/19 | 08:01 15:46-16:20/34 |07:03 | 06:49 | 05:43 19:59-20:21/22 | 04:58
| 16:16 | 17:09 | 18:03 | 20:00 | 20:54 | 21:41
6| 08:35 14:46-15:05/19 | 07:59 15:45-16:21/36 |07:01 | 06:47 | 05:41 19:59-20:21/22 | 04:57
| 16:18 | 17:11 | 18:05 ] 20:02 | 20:56 | 21:42
7| 08:34 14:48-15:05/17 | 07:58 15:45-16:21/36 | 06:58 | 06:44 | 05:39 19:59-20:21/22 | 04:57
| 16:19 117:13 | 18:07 | 20:04 | 20:58 | 21:43
8| 08:34 14:49-15:05/16 | 07:56 15:46-16:21/35 |06:56 | 06:42 | 05:37 19:59-20:20/21 | 04:56
| 16:20 | 17:15 | 18:09 | 20:06 | 20:59 | 21:44
9| 08:34 14:50-15:04/14 | 07:54 15:46-16:21/35 |06:54 | 06:40 | 05:35 19:59-20:19/20 | 04:56
| 16:22 | 17:17 | 18:11 ] 20:08 | 21:01 | 21:45
10 | 08:33 14:51-15:03/12 | 07:52 08:21-08:28/7 | 06:51 | 06:37 | 05:33 20:01-20:20/19 | 04:55
| 16:23 | 17:19 15:46-16:20/34 | 18:13 | 20:09 | 21:03 | 21:46
11 ] 08:32 14:53-15:03/10 | 07:50 08:19-08:31/12 | 06:49 | 06:35 | 05:31 20:01-20:18/17 | 04:55
| 16:25 | 17:21 15:47-16:20/33 | 18:15 | 20:11 | 21:05 | 21:46
12 ] 08:32 14:56-15:01/5 | 07:48 08:17-08:33/16 | 06:47 | 06:33 | 05:30 20:02-20:17/15 | 04:54
| 16:26 | 17:23 15:47-16:20/33 | 18:17 | 20:13 | 21:06 | 21:47
13 ] 08:31 | 07:46 08:15-08:34/19 | 06:44 | 06:30 | 05:28 20:03-20:16/13 | 04:54
| 16:28 | 17:25 15:47-16:18/31 |18:18 | 20:15 | 21:08 | 21:48
14 ] 08:30 | 07:44 08:13-08:35/22 | 06:42 | 06:28 | 05:26 20:05-20:14/9 | 04:54
| 16:29 | 17:27 15:48-16:17/29 |18:20 | 20:17 | 21:10 | 21:49
15 | 08:29 | 07:42 08:11-08:35/24 | 06:40 | 06:26 | 05:24 20:09-20:11/2 | 04:53
| 16:31 | 17:29 15:49-16:17/28 |18:22 | 20:18 | 21:11 | 21:49
16 | 08:28 | 07:40 08:10-08:35/25 |06:37 | 06:23 | 05:23 | 04:53
| 16:32 | 17:31 15:51-16:16/25 | 18:24 | 20:20 | 21:13 | 21:50
17 | 08:28 | 07:38 08:10-08:36/26 | 06:35 | 06:21 | 05:21 | 04:53
| 16:34 | 17:33 15:52-16:14/22 | 18:26 | 20:22 | 21:15 | 21:50
18 | 08:27 | 07:36 08:10-08:36/26 | 06:32 | 06:19 | 05:20 | 04:53
| 16:36 | 17:35 15:55-16:12/17 |18:28 | 20:24 | 21:16 | 21:51
19 | 08:25 | 07:34 08:11-08:36/25 |06:30 | 06:17 | 05:18 | 04:53
| 16:37 | 17:37 15:58-16:09/11 |18:29 | 20:26 | 21:18 | 21:51
20| 08:24 | 07:32 08:10-08:35/25 | 06:28 | 06:14 | 05:17 | 04:53
| 16:39 |1 17:39 | 18:31 ] 20:27 | 21:19 | 21:52
21]08:23 1 07:30 08:11-08:35/24 |06:25 | 06:12 | 05:15 | 04:53
| 16:41 | 17:40 | 18:33 ] 20:29 | 21:21 | 21:52
22 ] 08:22 | 07:28 08:12-08:34/22 | 06:23 | 06:10 | 05:14 | 04:53
| 16:43 | 17:42 | 18:35 ] 20:31 | 21:22 | 21:52
23] 08:21 15:56-16:05/9 | 07:26 08:13-08:33/20 | 06:20 | 06:08 | 05:12 | 04:53
| 16:45 | 17:44 | 18:37  ]20:33 | 21:24 | 21:52
241 08:20 15:53-16:07/14 | 07:23 08:14-08:31/17 | 06:18 | 06:05 ] 05:11 | 04:54
| 16:46 | 17:46 | 18:39  ]20:35 | 21:25 | 21:53
25]08:18 15:52-16:10/18 | 07:21 08:18-08:29/11 | 06:16 | 06:03 | 05:10 | 04:54
| 16:48 | 17:48 | 18:40 ] 20:36 | 21:27 | 21:53
26 08:17 15:50-16:11/21 | 07:19 | 07:13 ] 06:01 | 05:08 | 04:54
| 16:50 | 17:50 | 19:42 ] 20:38 | 21:28 | 21:53
271 08:16 15:49-16:12/23 | 07:17 | 07:11 ] 05:59 20:07-20:13/6 | 05:07 | 04:55
| 16:52 | 17:52 | 19:44 | 20:40 | 21:30 | 21:53
28] 08:14 15:48-16:14/26 | 07:15 | 07:08 | 05:57 20:05-20:15/10 | 05:06 | 04:55
| 16:54 | 17:54 | 19:46 | 20:42 | 21:31 | 21:53
29 08:13 15:47-16:15/28 | | 07:06 | 05:55 20:03-20:17/14 | 05:05 | 04:56
| 16:56 | | 19:48 | 20:44 | 21:32 | 21:52
30 ] 08:11 15:46-16:16/30 | | 07:04 | 05:53 20:02-20:18/16 | 05:04 | 04:56
| 16:58 | 1 19:49 | 20:45 | 21:34 | 21:52
31]08:10 15:47-16:17/30 | |07:01 | | 05:03 |
| 16:59 | 119:51 | | 21:35 |
Sonnenscheinstunden | 252 | 273 | 365 | 417 | 490 | 506
Anzahl Minuten mit Schatten 393 893 0 46 266 0
Tabellen-Layout: Die Daten fur 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
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( Lizenzierter Anwender: )
T&H Ingenieure GmbH
Bremerhavener Heerstrale 10
DE-28717 Bremen
+49 (0) 421 79 400 600
T&H Ingenieure GmbH / info@th-ingenieure.de
Berechnet:
§ 17.05.2023 09:21/3.6.366 )
- ~
SHADOW - Kalender pro WEA
\Berechnung: Gesamtbelastung WEA: 6 - WEA 6 )
(Annahmen fiir Schattenwurfberechnung )
Referenzjahr fir Kalender 2023
Die dargestellten Zeiten sind die astronomisch maximal mégliche Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint taglich von Sonnenauf- bis -untergang
Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb
| Juli ] August | Septembd©Oktober | November | Dezember
1] 04:57 | 05:35 20:14-20:26/12 | 06:28 | 07:19 | 07:16 07:47-08:00/13 | 08:10
| 21:52 | 21:19 | 20:14 | 19:02 | 16:52 15:16-15:49/33 | 16:08
2| 04:57 | 05:36 20:13-20:28/15 | 06:29 | 07:21 | 07:18 07:49-07:58/9 | 08:12 14:36-14:44/8
| 21:52 | 21:17 | 20:12 | 18:59 | 16:50 15:15-15:49/34 | 16:08
3] 04:58 | 05:38 20:11-20:28/17 | 06:31 | 07:23 | 07:20 15:15-15:49/34 | 08:13 14:35-14:46/11
| 21:51 | 21:15 | 20:09 | 18:57 | 16:48 | 16:07
4] 04:59 | 05:40 20:11-20:30/19 | 06:33 | 07:25 | 07:22 15:14-15:49/35 | 08:15 14:34-14:47/13
| 21:51 | 21:14 | 20:07 | 18:55 | 16:47 | 16:06
5| 05:00 | 05:41 20:10-20:30/20 | 06:34 | 07:26 | 07:24 15:15-15:50/35 | 08:16 14:34-14:49/15
| 21:50 | 21:12 | 20:05 | 18:52 | 16:45 | 16:06
6 | 05:01 | 05:43 20:10-20:30/20 | 06:36 | 07:28 | 07:26 15:15-15:50/35 | 08:17 14:33-14:50/17
| 21:50 | 21:10 | 20:02 | 18:50 | 16:43 | 16:05
7 | 05:02 | 05:45 20:09-20:30/21 | 06:38 | 07:30 | 07:27 15:15-15:50/35 | 08:19 14:33-14:51/18
| 21:49 | 21:08 | 20:00 | 18:48 | 16:41 | 16:04
8| 05:02 | 05:46 20:09-20:31/22 | 06:40 | 07:32 | 07:29 15:15-15:50/35 | 08:20 14:33-14:52/19
| 21:49 | 21:06 | 19:58 | 18:45 | 16:39 | 16:04
9| 05:03 | 05:48 20:08-20:30/22 | 06:41 | 07:34 | 07:31 15:16-15:50/34 | 08:21 14:34-14:53/19
| 21:48 | 21:04 | 19:55 | 18:43 | 16:37 | 16:04
10 | 05:04 | 05:50 20:08-20:30/22 | 06:43 | 07:35 | 07:33 15:16-15:50/34 | 08:22 14:33-14:54/21
| 21:47 | 21:02 | 19:53 | 18:40 | 16:36 | 16:03
11 | 05:06 | 05:51 20:09-20:30/21 | 06:45 | 07:37 | 07:35 15:17-15:49/32 | 08:24 14:33-14:54/21
| 21:46 | 21:00 | 19:50 | 18:38 | 16:34 | 16:03
12 | 05:07 | 05:53 20:08-20:29/21 | 06:46 | 07:39 | 07:37 15:17-15:49/32 | 08:25 14:33-14:55/22
| 21:45 | 20:58 | 19:48 | 18:36 | 16:32 | 16:03
13 | 05:08 | 05:55 20:09-20:29/20 | 06:48 | 07:41 | 07:39 15:18-15:48/30 | 08:26 14:33-14:55/22
| 21:45 | 20:56 | 19:46 | 18:33 | 16:31 | 16:03
14 | 05:09 | 05:57 20:09-20:26/17 | 06:50 | 07:43 | 07:41 15:19-15:47/28 | 08:27 14:34-14:56/22
| 21:44 | 20:54 | 19:43 | 18:31 | 16:29 | 16:03
15| 05:10 | 05:58 20:10-20:25/15 | 06:52 | 07:44 | 07:43 15:20-15:47/27 | 08:28 14:34-14:56/22
| 21:43 | 20:52 | 19:41 | 18:29 | 16:27 | 16:03
16 | 05:11 | 06:00 20:12-20:23/11 | 06:53 | 07:46 | 07:44 15:21-15:46/25 | 08:29 14:34-14:57/23
| 21:42 | 20:50 | 19:38 | 18:27 | 16:26 | 16:03
17 | 05:13 | 06:02 20:13-20:21/8 | 06:55 | 07:48 | 07:46 15:22-15:45/23 | 08:30 14:35-14:58/23
| 21:40 | 20:48 | 19:36 | 18:24 | 16:24 | 16:03
18 | 05:14 | 06:03 | 06:57 | 07:50 08:50-08:59/9 | 07:48 15:24-15:44/20 | 08:30 14:35-14:59/24
| 21:39 | 20:46 | 19:33 | 18:22 | 16:23 | 16:03
19 | 05:15 | 06:05 | 06:59 | 07:52 08:46-09:02/16 | 07:50 15:26-15:42/16 | 08:31 14:36-14:59/23
| 21:38 | 20:44 | 19:31 | 18:20 | 16:22 | 16:03
20 | 05:17 | 06:07 | 07:00 | 07:54 08:44-09:03/19 | 07:52 15:28-15:40/12 | 08:32 14:36-14:59/23
| 21:37 | 20:41 | 19:29 | 18:18 | 16:20 | 16:04
21 ] 05:18 | 06:09 | 07:02 | 07:56 08:43-09:04/21 | 07:53 15:33-15:36/3 | 08:33 14:37-15:00/23
| 21:36 | 20:39 | 19:26 | 18:15 | 16:19 | 16:04
22 ] 05:20 | 06:10 | 07:04 | 07:57 08:42-09:05/23 | 07:55 | 08:33 14:37-15:01/24
| 21:34 | 20:37 | 19:24 | 18:13 | 16:18 | 16:04
23] 05:21 | 06:12 | 07:05 | 07:59 08:41-09:05/24 | 07:57 | 08:34 14:37-15:01/24
| 21:33 | 20:35 |19:21 | 18:11 | 16:16 | 16:05
24 ] 05:22 | 06:14 | 07:07 | 08:01 08:40-09:05/25 | 07:59 | 08:34 14:38-15:01/23
| 21:31 | 20:33 | 19:19 | 18:09 16:29-16:38/9 | 16:15 | 16:05
25 ] 05:24 | 06:15 | 07:09 | 08:03 08:40-09:06/26 | 08:00 | 08:35 14:39-15:02/23
| 21:30 | 20:30 | 19:16 | 18:07 16:25-16:41/16 | 16:14 | 16:06
26 ] 05:25 | 06:17 | 07:11 | 08:05 08:40-09:05/25 | 08:02 | 08:35 14:39-15:02/23
| 21:29 | 20:28 | 19:14 | 18:05 16:23-16:43/20 | 16:13 | 16:07
27 ] 05:27 | 06:19 | 07:12 | 08:07 08:40-09:05/25 | 08:04 | 08:35 14:39-15:03/24
| 21:27 | 20:26 | 19:12 | 18:02 16:21-16:45/24 | 16:12 | 16:07
28 ] 05:29 | 06:21 | 07:14 | 08:09 08:40-09:05/25 | 08:05 | 08:36 14:40-15:03/23
| 21:25 | 20:23 | 19:09 | 18:00 16:19-16:46/27 | 16:11 | 16:08
29 ] 05:30 | 06:22 | 07:16 | 07:10 07:41-08:04/23 | 08:07 | 08:36 14:40-15:03/23
| 21:24 | 20:21 | 19:07 | 16:58 15:18-15:47/29 | 16:10 | 16:09
30 | 05:32 | 06:24 | 07:18 | 07:12 07:43-08:03/20 | 08:09 | 08:36 14:41-15:04/23
| 21:22 | 20:19 | 19:04 | 16:56 15:17-15:48/31 | 16:09 | 16:10
31 ] 05:33 20:16-20:25/9 | 06:26 | | 07:14 07:45-08:02/17 | | 08:36 14:42-15:04/22
| 21:21 | 20:17 | | 16:54 15:16-15:48/32 | | 16:11
Sonnenscheinstunden | 510 | 459 | 383 | 331 | 263 | 237
Anzahl Minuten mit Schatten 9 303 0 486 614 621
Tabellen-Layout: Die Daten fur 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
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( Lizenzierter Anwender: )
T&H Ingenieure GmbH
Bremerhavener Heerstrale 10
DE-28717 Bremen
+49 (0) 421 79 400 600
T&H Ingenieure GmbH / info@th-ingenieure.de
Berechnet:
> 17.05.2023 09:21/3.6.366 <
SHADOW - Kalender pro WEA
\Berechnung: Gesamtbelastung WEA: 7 - WEA 7 )
(Annahmen fiir Schattenwurfberechnung )
Referenzjahr fir Kalender 2023
Die dargestellten Zeiten sind die astronomisch maximal mdégliche Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint taglich von Sonnenauf- bis -untergang
Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb
|Januar |Februar |Marz 1 April | Mai 1Juni
108:36 09:30-09:57/27 |08:08 | 07:12 | 06:59 07:39-07:56/17 | 05:51 ] 05:02 05:42-06:11/29
| 16:12 15:08-15:30/22 |17:01 | 17:56 | 19:53 | 20:47 | 21:36 20:05-20:35/30
2] 08:36 09:31-09:57/26 | 08:06 | 07:10 | 06:56 07:40-07:54/14 | 05:49 ] 05:01 05:41-06:11/30
| 16:13 15:09-15:31/22 |17:03 | 17:58 | 19:55 | 20:49 | 21:37 20:05-20:35/30
3]08:36 09:32-09:58/26 | 08:05 | 07:08 | 06:54 07:42-07:51/9 | 05:47 ] 05:00 05:42-06:12/30
| 16:14 15:09-15:30/21 |17:05 | 18:00 | 19:57 | 20:51 | 21:39 20:05-20:35/30
4] 08:35 09:32-09:57/25 | 08:03 | 07:05 | 06:52 | 05:45 | 04:59 05:42-06:13/31
| 16:15 15:10-15:31/21 |17:07 | 18:02 | 19:59 | 20:52 | 21:40 20:06-20:35/29
5] 08:35 09:33-09:57/24 |08:01 | 07:03 | 06:49 | 05:43 | 04:58 05:41-06:13/32
| 16:17 15:11-15:32/21 |17:09 | 18:04 | 20:00 | 20:54 | 21:41 20:07-20:35/28
6] 08:35 09:34-09:56/22 |07:59 | 07:01 | 06:47 | 05:41 | 04:58 05:42-06:14/32
| 16:18 15:11-15:32/21 |17:11 | 18:05 | 20:02 | 20:56 | 21:42 20:08-20:35/27
7] 08:34 09:35-09:56/21 |07:58 | 06:59 | 06:44 | 05:39 | 04:57 05:41-06:13/32
| 16:19 15:11-15:32/21 |17:13 | 18:07 | 20:04 | 20:58 | 21:43 20:08-20:35/27
8]08:34 09:36-09:48/12 09:50-09:54/4 | 07:56 | 06:56 | 06:42 ] 05:37 20:16-20:22/6 | 04:56 05:42-06:14/32
| 16:20 15:12-15:32/20 |17:15 | 18:09 | 20:06 | 20:59 | 21:44 20:08-20:34/26
9] 08:34 09:37-09:48/11 |07:54 | 06:54 | 06:40 ] 05:35 20:12-20:25/13 | 04:56 05:41-06:14/33
| 16:22 15:13-15:32/19 |17:17 | 18:11 | 20:08 | 21:01 | 21:45 20:09-20:35/26
10 | 08:33 09:39-09:48/9 ]07:52 | 06:51 | 06:37 ] 05:33 20:10-20:28/18 | 04:55 05:42-06:15/33
| 16:23 15:13-15:32/19 |17:19 | 18:13 | 20:09 | 21:03 | 21:46 20:09-20:35/26
11| 08:32 09:41-09:46/5 107:50 | 06:49 | 06:35 ] 05:31 20:08-20:29/21 | 04:55 05:41-06:14/33
| 16:25 15:15-15:33/18 |17:21 | 18:15 | 20:11 | 21:05 | 21:46 20:09-20:34/25
12 | 08:32 15:15-15:33/18 |07:48 | 06:47 | 06:33 ] 05:30 20:08-20:31/23 | 04:54 05:42-06:15/33
| 16:26 |17:23 | 18:17 | 20:13 | 21:06 | 21:47 20:10-20:35/25
13| 08:31 15:16-15:33/17 |07:46 | 06:44 | 06:30 ] 05:28 20:06-20:31/25 | 04:54 05:42-06:15/33
| 16:28 |17:25 | 18:18 | 20:15 | 21:08 | 21:48 20:11-20:35/24
14| 08:30 15:17-15:32/15 |07:44 | 06:42 | 06:28 ] 05:26 20:05-20:32/27 | 04:54 05:42-06:16/34
| 16:29 |17:27 | 18:20 | 20:17 | 21:10 | 21:49 20:11-20:35/24
15| 08:29 15:19-15:32/13 |07:42 | 06:40 | 06:26 ] 05:25 20:05-20:33/28 | 04:53 05:43-06:16/33
| 16:31 |17:29 | 18:22 | 20:18 | 21:11 | 21:49 20:11-20:34/23
16 | 08:28 15:20-15:31/11 |07:40 | 06:37 | 06:23 | 05:23 20:04-20:33/29 | 04:53 05:42-06:16/34
| 16:32 |17:31 | 18:24 | 20:20 | 21:13 | 21:50 20:12-20:34/22
17 | 08:28 15:21-15:29/8 |07:38 | 06:35 ] 06:21 ] 05:21 20:04-20:34/30 | 04:53 05:42-06:16/34
| 16:34 |17:33 | 18:26 | 20:22 | 21:15 | 21:50 20:12-20:34/22
18 | 08:27 107:36 | 06:32 | 06:19 ] 05:20 20:04-20:35/31 | 04:53 05:42-06:16/34
| 16:36 |17:35 | 18:28 | 20:24 | 21:16 | 21:51 20:12-20:34/22
19 | 08:25 |07:34 | 06:30 18:01-18:05/4 | 06:17 ] 05:18 20:03-20:34/31 | 04:53 05:43-06:16/33
| 16:37 |17:37 | 18:29 | 20:26 | 21:18 | 21:51 20:13-20:34/21
20 | 08:24 |07:32 | 06:28 17:59-18:07/8 | 06:14 ] 05:17 20:03-20:35/32 | 04:53 05:43-06:17/34
| 16:39 |17:39 | 18:31 | 20:27 | 21:19 | 21:52 20:13-20:34/21
211 08:23 |07:30 | 06:25 06:51-06:54/3 | 06:12 ] 05:15 20:03-20:36/33 | 04:53 05:44-06:18/34
| 16:41 |17:41 | 18:33 17:58-18:09/11 | 20:29 | 21:21 | 21:52 20:14-20:36/22
22| 08:22 |07:28 | 06:23 06:48-06:57/9 | 06:10 ] 05:14 05:50-06:00/10 | 04:53 05:44-06:18/34
| 16:43 | 17:42 | 18:35 17:56-18:11/15 | 20:31 | 21:22 20:03-20:35/32 | 21:52 20:14-20:36/22
23] 08:21 |07:26 | 06:20 06:46-06:58/12 | 06:08 ] 05:12 05:48-06:02/14 | 04:53 05:44-06:18/34
| 16:45 | 17:44 | 18:37 17:56-18:13/17 | 20:33 | 21:24 20:03-20:35/32 | 21:52 20:14-20:36/22
24 | 08:20 | 07:23 | 06:18 06:44-07:00/16 | 06:06 ] 05:11 05:47-06:04/17 | 04:54 05:44-06:18/34
| 16:46 |17:46 | 18:39 17:55-18:13/18 | 20:35 | 21:25 20:03-20:36/33 | 21:53 20:14-20:35/21
25| 08:18 ]07:21 | 06:16 06:41-07:00/19 | 06:03 ] 05:10 05:46-06:06/20 | 04:54 05:45-06:18/33
| 16:48 | 17:48 | 18:40 17:55-18:13/18 | 20:36 | 21:27 20:03-20:36/33 | 21:53 20:15-20:36/21
26 | 08:17 |07:19 | 07:13 07:39-08:00/21 | 06:01 | 05:08 05:45-06:07/22 | 04:54 05:44-06:18/34
| 16:50 |17:50 | 19:42 18:54-19:12/18 | 20:38 | 21:28 20:04-20:36/32 | 21:53 20:14-20:36/22
27| 08:16 |07:17 | 07:11 07:38-08:00/22 | 05:59 | 05:07 05:44-06:08/24 | 04:55 05:45-06:19/34
| 16:52 |17:52 | 19:44 18:55-19:11/16 | 20:40 | 21:30 20:04-20:36/32 | 21:53 20:14-20:36/22
28| 08:14 |07:15 | 07:08 07:38-08:00/22 | 05:57 ] 05:06 05:44-06:09/25 | 04:55 05:45-06:19/34
| 16:54 |17:54 | 19:46 18:57-19:10/13 | 20:42 | 21:31 20:04-20:36/32 | 21:53 20:14-20:37/23
29 | 08:13 | | 07:06 07:37-07:59/22 | 05:55 ] 05:05 05:43-06:09/26 | 04:56 05:46-06:19/33
| 16:56 | | 19:48 18:57-19:08/11 | 20:44 | 21:32 20:04-20:36/32 | 21:52 20:14-20:37/23
30 | 08:11 | | 07:04 07:38-07:58/20 | 05:53 | 05:04 05:43-06:10/27 | 04:56 05:45-06:19/34
| 16:58 | | 19:49 | 20:45 | 21:34 20:05-20:36/31 | 21:52 20:14-20:38/24
31 08:10 | | 07:01 07:39-07:58/19 | | 05:03 05:42-06:11/29 |
| 17:00 | | 19:51 | | 21:35 20:05-20:36/31 |
Sonnenscheinstunden | 252 | 273 | 365 | 417 | 490 | 506
Anzahl Minuten mit Schatten 519 334 40 881 1717
Tabellen-Layout: Die Daten fur 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
G J
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( Lizenzierter Anwender: )
T&H Ingenieure GmbH
Bremerhavener Heerstrae 10
DE-28717 Bremen
+49 (0) 421 79 400 600
T&H Ingenieure GmbH / info@th-ingenieure.de
Berechnet:
> 17.05.2023 09:21/3.6.366 <
SHADOW - Kalender pro WEA
\Berechnung: Gesamtbelastung WEA: 7 - WEA 7 )
(Annahmen fiir Schattenwurfberechnung )
Referenzjahr fir Kalender 2023
Die dargestellten Zeiten sind die astronomisch maximal mdégliche Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint taglich von Sonnenauf- bis -untergang
Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb
1 Juli | August | September | Oktober | November | Dezember
1| 04:57 05:46-06:19/33 | 05:35 20:16-20:42/26 | 06:28 107:19 | 07:16 | 08:10 14:58-15:14/16
| 21:52 20:15-20:39/24 | 21:19 | 20:14 119:02 | 16:52 | 16:08
2] 04:58 05:46-06:19/33 | 05:37 20:18-20:41/23 | 06:29 |07:21 | 07:18 | 08:12 14:57-15:15/18
| 21:52 20:14-20:39/25 | 21:17 | 20:12 | 18:59 | 16:50 | 16:08
3]04:58 05:46-06:19/33 | 05:38 20:18-20:39/21 | 06:31 |07:23 | 07:20 | 08:13 09:23-09:29/6
| 21:51 20:14-20:39/25 | 21:15 | 20:10 |18:57 | 16:48 | 16:07 14:57-15:16/19
4] 04:59 05:47-06:20/33 | 05:40 20:20-20:38/18 | 06:33 |07:25 | 07:22 | 08:15 09:22-09:32/10
| 21:51 20:14-20:40/26 | 21:14 | 20:07 |18:55 | 16:47 | 16:06 14:57-15:16/19
5]05:00 05:47-06:20/33 | 05:41 20:22-20:36/14 | 06:34 |07:26 | 07:24 | 08:16 09:21-09:33/12
| 21:50 20:14-20:40/26 | 21:12 | 20:05 |18:52 | 16:45 | 16:06 14:57-15:17/20
6]05:01 05:47-06:19/32 | 05:43 20:25-20:33/8 | 06:36 |07:28 | 07:26 | 08:17 09:21-09:34/13 09:35-09:41/6
| 21:50 20:14-20:40/26 | 21:10 | 20:02 118:50 | 16:43 | 16:05 14:57-15:17/20
71 05:02 05:47-06:19/32 | 05:45 | 06:38 |07:30 | 07:27 | 08:19 09:21-09:42/21
| 21:49 20:14-20:41/27 | 21:08 | 20:00 | 18:48 | 16:41 | 16:05 14:58-15:18/20
8] 05:03 05:48-06:19/31 | 05:46 | 06:40 107:32 | 07:29 | 08:20 09:20-09:43/23
| 21:49 20:14-20:41/27 | 21:06 | 19:58 | 18:45 | 16:39 | 16:04 14:58-15:18/20
9] 05:04 05:48-06:20/32 | 05:48 | 06:41 107:34 | 07:31 | 08:21 09:21-09:45/24
| 21:48 20:14-20:42/28 | 21:04 | 19:55 |18:43 | 16:37 | 16:04 14:58-15:20/22
10 | 05:05 05:49-06:19/30 | 05:50 | 06:43 107:35 | 07:33 | 08:22 09:21-09:46/25
| 21:47 20:13-20:42/29 | 21:02 | 19:53 1 18:40 | 16:36 | 16:03 14:59-15:20/21
11 | 05:06 05:49-06:19/30 | 05:51 | 06:45 07:34-07:45/11 | 07:37 | 07:35 | 08:24 09:21-09:47/26
| 21:46 20:13-20:43/30 | 21:00 | 19:50 118:38 | 16:34 | 16:03 14:59-15:20/21
12 | 05:07 05:49-06:19/30 | 05:53 | 06:47 07:32-07:47/15 | 07:39 | 07:37 | 08:25 09:21-09:47/26
| 21:45 20:13-20:43/30 | 20:58 | 19:48 118:36 | 16:32 | 16:03 14:59-15:20/21
13 | 05:08 05:50-06:19/29 | 05:55 | 06:48 07:31-07:48/17 | 07:41 | 07:39 | 08:26 09:21-09:48/27
| 21:45 20:13-20:43/30 | 20:56 | 19:46 118:33 | 16:31 | 16:03 14:59-15:21/22
14 | 05:09 05:50-06:18/28 | 05:57 | 06:50 07:29-07:48/19 | 07:43 | 07:41 | 08:27 09:22-09:50/28
| 21:44 20:13-20:44/31 | 20:54 | 19:43 ]18:31 | 16:29 | 16:03 15:00-15:21/21
15| 05:10 05:51-06:18/27 | 05:58 | 06:52 07:28-07:49/21 | 07:44 | 07:43 | 08:28 09:22-09:50/28
| 21:43 20:13-20:44/31 | 20:52 | 19:41 18:50-18:56/6 | 18:29 | 16:28 | 16:03 15:00-15:22/22
16 | 05:12 05:52-06:18/26 | 06:00 | 06:53 07:28-07:49/21 | 07:46 | 07:44 | 08:29 09:22-09:50/28
| 21:42 20:12-20:44/32 | 20:50 | 19:38 18:46-18:58/12 | 18:27 | 16:26 | 16:03 15:01-15:22/21
17 | 05:13 05:53-06:18/25 | 06:02 | 06:55 07:26-07:48/22 | 07:48 | 07:46 | 08:30 09:22-09:51/29
| 21:40 20:13-20:45/32 | 20:48 | 19:36 18:45-18:59/14 | 18:24 | 16:25 | 16:03 15:01-15:23/22
18 | 05:14 05:53-06:17/24 | 06:03 | 06:57 07:26-07:48/22 | 07:50 | 07:48 | 08:30 09:23-09:51/28
| 21:39 20:13-20:45/32 | 20:46 | 19:33 18:44-19:00/16 | 18:22 | 16:23 | 16:03 15:02-15:23/21
19 | 05:15 05:54-06:16/22 | 06:05 | 06:59 07:27-07:48/21 | 07:52 | 07:50 | 08:31 09:23-09:52/29
| 21:38 20:13-20:45/32 | 20:44 ] 19:31 18:43-19:01/18 | 18:20 | 16:22 | 16:03 15:03-15:24/21
20 | 05:17 05:56-06:16/20 | 06:07 | 07:00 07:28-07:46/18 | 07:54 | 07:52 | 08:32 09:24-09:53/29
| 21:37 20:12-20:45/33 | 20:41 ] 19:29 18:41-19:00/19 | 18:18 | 16:20 | 16:04 15:02-15:24/22
21| 05:18 05:57-06:14/17 | 06:09 | 07:02 07:30-07:45/15 | 07:56 | 07:53 | 08:33 09:24-09:53/29
| 21:36 20:13-20:46/33 | 20:39 | 19:26 18:41-19:00/19 | 18:15 | 16:19 | 16:04 15:03-15:25/22
22| 05:20 05:58-06:13/15 | 06:10 | 07:04 07:32-07:44/12 | 07:57 | 07:55 | 08:33 09:25-09:54/29
| 21:34 20:13-20:45/32 | 20:37 | 19:24 18:41-18:58/17 | 18:13 | 16:18 | 16:04 15:04-15:26/22
23] 05:21 06:00-06:10/10 | 06:12 | 07:06 07:34-07:42/8 | 07:59 | 07:57 | 08:34 09:25-09:54/29
| 21:33 20:13-20:45/32 | 20:35 | 19:21 18:41-18:55/14 |18:11 | 16:16 | 16:05 15:04-15:26/22
24| 05:23 20:13-20:46/33 | 06:14 | 07:07 07:35-07:37/2 | 08:01 | 07:59 | 08:34 09:26-09:55/29
| 21:31 | 20:33 | 19:19 18:42-18:53/11 | 18:09 | 16:15 | 16:05 15:04-15:26/22
25| 05:24 20:13-20:45/32 | 06:16 | 07:09 18:43-18:51/8 | 08:03 | 08:00 | 08:35 09:26-09:55/29
| 21:30 | 20:30 | 19:16 | 18:07 | 16:14 | 16:06 15:05-15:27/22
26| 05:26 20:13-20:44/31 | 06:17 | 07:11 18:45-18:48/3 | 08:05 | 08:02 15:02-15:06/4 | 08:35 09:27-09:55/28
| 21:29 | 20:28 | 19:14 |18:05 | 16:13 | 16:07 15:06-15:27/21
27| 05:27 20:14-20:45/31 | 06:19 |1 07:12 ] 08:07 | 08:04 15:00-15:09/9 | 08:35 09:27-09:55/28
| 21:27 | 20:26 | 19:12 | 18:03 | 16:12 | 16:07 15:06-15:27/21
28| 05:29 20:14-20:44/30 | 06:21 | 07:14 ] 08:09 | 08:05 14:58-15:10/12 | 08:36 09:27-09:56/29
| 21:25 | 20:23 | 19:09 |18:00 | 16:11 | 16:08 15:06-15:28/22
29| 05:30 20:15-20:44/29 | 06:22 | 07:16 107:10 | 08:07 14:58-15:12/14 | 08:36 09:28-09:56/28
| 21:24 | 20:21 | 19:07 |16:58 | 16:10 | 16:09 15:07-15:28/21
30 | 05:32 20:15-20:43/28 | 06:24 | 07:18 ]07:12 | 08:09 14:58-15:13/15 | 08:36 09:28-09:56/28
| 21:22 | 20:19 | 19:04 1 16:56 | 16:09 | 16:10 15:07-15:29/22
31| 05:33 20:16-20:43/27 | 06:26 | |07:14 | | 08:36 09:29-09:57/28
| 21:21 | 20:17 | 116:54 | | 16:11 15:08-15:29/21
Sonnenscheinstunden | 510 | 459 | 383 | 331 | 263 | 237
Anzahl Minuten mit Schatten 1539 110 381 0 54 1379
Tabellen-Layout: Die Daten fur 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
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NS

Lizenzierter Anwender:

T&H Ingenieure GmbH
Bremerhavener Heerstrale 10
DE-28717 Bremen

+49 (0) 421 79 400 600
T&H Ingenieure GmbH / info@th-ingenieure.de

Berechnet:

17.05.2023 09:21/3.6.366

(SHADOW - Kalender pro WEA
\Berechnung: Gesamtbelastung WEA: 8 - WEA 8

J\.

(Annahmen fiir Schattenwurfberechnung

Referenzjahr fir Kalender

2023

Die dargestellten Zeiten sind die astronomisch maximal mdégliche Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint taglich von Sonnenauf- bis -untergang
Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb

J\.

| Januar | Februar | Mérz | April | Mai 1Juni
1]08:36 14:49-15:17/28 | 08:08 08:56-09:15/19 | 07:12 | 06:59 19:20-19:29/9 | 05:51 | 05:02 05:34-05:55/21
| 16:12 | 17:01 | 17:56 | 19:53 | 20:47 | 21:36
2| 08:36 14:50-15:17/27 | 08:06 08:57-09:13/16 | 07:10 | 06:56 19:18-19:31/13 | 05:49 | 05:01 05:33-05:55/22
| 16:13 | 17:03 | 17:58 | 19:55 | 20:49 | 21:37
3] 08:36 14:50-15:17/27 | 08:05 09:00-09:05/5 | 07:08 | 06:54 19:16-19:32/16 | 05:47 | 05:00 05:34-05:56/22
| 16:14 | 17:05 | 18:00 | 19:57 | 20:51 | 21:39
4]08:35 14:51-15:18/27 | 08:03 | 07:05 | 06:52 19:15-19:34/19 | 05:45 | 04:59 05:33-05:57/24
| 16:15 | 17:07 | 18:02 | 19:58 | 20:52 | 21:40
5] 08:35 14:52-15:18/26 | 08:01 | 07:03 | 06:49 19:13-19:34/21 | 05:43 | 04:58 05:33-05:57/24
| 16:17 | 17:09 | 18:03 | 20:00 | 20:54 | 21:41
6 | 08:35 14:52-15:18/26 | 07:59 | 07:01 | 06:47 19:13-19:35/22 | 05:41 | 04:58 05:34-05:57/23
| 16:18 | 17:11 | 18:05 | 20:02 | 20:56 | 21:42
7| 08:34 14:52-15:18/26 | 07:58 | 06:58 | 06:44 19:13-19:35/22 | 05:39 | 04:57 05:33-05:57/24
| 16:19 | 17:13 | 18:07 | 20:04 | 20:58 | 21:43
8| 08:34 14:53-15:19/26 | 07:56 | 06:56 | 06:42 19:12-19:34/22 | 05:37 | 04:56 05:34-05:58/24
| 16:20 | 17:15 | 18:09 | 20:06 | 20:59 | 21:44
9| 08:34 14:53-15:19/26 | 07:54 | 06:54 | 06:40 19:12-19:34/22 | 05:35 | 04:56 05:33-05:58/25
| 16:22 | 17:17 | 18:11 | 20:07 | 21:01 | 21:45
10 | 08:33 14:54-15:19/25 | 07:52 | 06:51 | 06:37 19:12-19:33/21 | 05:33 | 04:55 05:34-05:59/25
| 16:23 | 17:19 | 18:13 | 20:09 | 21:03 | 21:46
11 | 08:32 14:55-15:20/25 | 07:50 | 06:49 | 06:35 19:13-19:33/20 | 05:31 | 04:55 05:33-05:58/25
| 16:25 | 17:21 | 18:15 | 20:11 | 21:05 | 21:46
12 | 08:32 14:56-15:20/24 | 07:48 | 06:47 | 06:33 19:13-19:31/18 | 05:30 | 04:54 05:34-05:59/25
| 16:26 | 17:23 | 18:17 | 20:13 | 21:06 | 21:47
13| 08:31 14:57-15:19/22 | 07:46 | 06:44 | 06:30 19:14-19:29/15 | 05:28 | 04:54 05:34-05:59/25
| 16:28 09:05-09:08/3 | 17:25 | 18:18 | 20:15 | 21:08 | 21:48
14 | 08:30 14:58-15:19/21 | 07:44 | 06:42 | 06:28 19:17-19:27/10 | 05:26 | 04:54 05:34-06:00/26
| 16:29 09:04-09:10/6 | 17:27 | 18:20 | 20:17 | 21:10 | 21:49
15| 08:29 14:59-15:19/20 | 07:42 | 06:40 | 06:26 | 05:24 | 04:53 05:35-06:00/25
| 16:31 09:03-09:11/8 | 17:29 | 18:22 | 20:18 | 21:11 | 21:49
16 | 08:28 15:00-15:19/19 | 07:40 | 06:37 | 06:23 | 05:23 | 04:53 05:34-05:59/25
| 16:32 09:02-09:12/10 | 17:31 | 18:24 | 20:20 | 21:13 | 21:50
17 | 08:28 09:01-09:14/13 | 07:38 | 06:35 | 06:21 | 05:21 | 04:53 05:34-06:00/26
| 16:34 15:01-15:17/16 | 17:33 | 18:26 | 20:22 | 21:15 | 21:50
18 | 08:27 08:59-09:14/15 | 07:36 | 06:32 | 06:19 | 05:20 | 04:53 05:35-06:00/25
| 16:36 15:02-15:16/14 | 17:35 | 18:28 | 20:24 | 21:16 | 21:51
19 | 08:25 08:58-09:15/17 | 07:34 | 06:30 | 06:17 | 05:18 | 04:53 05:35-06:00/25
| 16:37 15:05-15:15/10 | 17:37 | 18:29 | 20:26 | 21:18 | 21:51
20 | 08:24 08:57-09:16/19 | 07:32 | 06:28 | 06:14 | 05:17 | 04:53 05:35-06:00/25
| 16:39 15:08-15:13/5 | 17:39 | 18:31 | 20:27 | 21:19 | 21:52
21 ] 08:23 08:56-09:17/21 | 07:30 | 06:25 | 06:12 | 05:15 | 04:53 05:36-06:01/25
| 16:41 | 17:41 | 18:33 | 20:29 | 21:21 | 21:52
22 ] 08:22 08:54-09:17/23 | 07:28 | 06:23 | 06:10 | 05:14 | 04:53 05:36-06:01/25
| 16:43 | 17:42 | 18:35 | 20:31 | 21:22 | 21:52
23] 08:21 08:53-09:18/25 | 07:26 | 06:20 | 06:08 | 05:12 | 04:53 05:36-06:01/25
| 16:45 | 17:44 | 18:37 | 20:33 | 21:24 | 21:52
241 08:20 08:51-09:18/27 | 07:23 | 06:18 | 06:05 | 05:11 05:42-05:46/4 | 04:54 05:36-06:01/25
| 16:46 | 17:46 | 18:39 | 20:35 | 21:25 | 21:53
251 08:18 08:52-09:18/26 | 07:21 | 06:16 | 06:03 | 05:10 05:41-05:49/8 | 04:54 05:37-06:02/25
| 16:48 | 17:48 | 18:40 | 20:36 | 21:27 | 21:53
26 ] 08:17 08:52-09:18/26 | 07:19 | 07:13 | 06:01 | 05:08 05:40-05:50/10 | 04:54 05:37-06:02/25
| 16:50 | 17:50 | 19:42 | 20:38 | 21:28 | 21:53
27 1 08:16 08:53-09:18/25 | 07:17 | 07:11 | 05:59 | 05:07 05:39-05:52/13 | 04:55 05:37-06:03/26
| 16:52 | 17:52 | 19:44 | 20:40 | 21:30 | 21:53
28 ] 08:14 08:53-09:18/25 | 07:15 | 07:08 | 05:57 | 05:06 05:38-05:53/15 | 04:55 05:37-06:02/25
| 16:54 | 17:54 | 19:46 | 20:42 | 21:31 | 21:53
29 ] 08:13 08:53-09:17/24 | | 07:06 | 05:55 | 05:05 05:37-05:53/16 | 04:56 05:38-06:03/25
| 16:56 | | 19:48 | 20:44 | 21:32 | 21:52
30 | 08:11 08:54-09:17/23 | | 07:04 | 05:53 | 05:04 05:36-05:54/18 | 04:56 05:37-06:03/26
| 16:58 | | 19:49 | 20:45 | 21:34 | 21:52
31| 08:10 08:55-09:16/21 | |07:01 | | 05:03 05:35-05:55/20 |
| 17:00 | | 19:51 | | 21:35 |
Sonnenscheinstunden | 252 | 273 | 365 | 417 | 490 | 506
Anzahl Minuten mit Schatten 797 40 0 250 104 738
Tabellen-Layout: Die Daten fur 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
-
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Lizenzierter Anwender:

T&H Ingenieure GmbH
Bremerhavener Heerstrale 10
DE-28717 Bremen

+49 (0) 421 79 400 600
T&H Ingenieure GmbH / info@th-ingenieure.de

Berechnet:

17.05.2023 09:21/3.6.366

(SHADOW - Kalender pro WEA
\Berechnung: Gesamtbelastung WEA: 8 - WEA 8

J\.

(Annahmen fiir Schattenwurfberechnung

Referenzjahr fir Kalender

2023

Die dargestellten Zeiten sind die astronomisch maximal mdégliche Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint taglich von Sonnenauf- bis -untergang
Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb

J\.

| Juli ] August | September | Oktober |November | Dezember
1] 04:57 05:38-06:03/25 | 05:35 | 06:28 19:14-19:30/16 | 07:19 | 07:16 | 08:10 14:38-15:01/23
| 21:52 | 21:19 | 20:14 | 19:02 | 16:52 | 16:08 08:47-08:49/2
2| 04:58 05:38-06:03/25 | 05:36 | 06:29 19:12-19:30/18 | 07:21 | 07:18 | 08:12 14:37-15:01/24
| 21:52 | 21:17 | 20:12 | 18:59 | 16:50 | 16:08
3| 04:58 05:38-06:03/25 | 05:38 | 06:31 19:11-19:31/20 | 07:23 | 07:20 | 08:13 14:38-15:02/24
| 21:51 | 21:15 | 20:09 | 18:57 | 16:48 | 16:07
4] 04:59 05:39-06:04/25 | 05:40 | 06:33 19:10-19:32/22 | 07:25 | 07:22 | 08:15 14:37-15:02/25
| 21:51 | 21:14 | 20:07 | 18:55 | 16:47 | 16:06
5] 05:00 05:39-06:04/25 | 05:41 | 06:34 19:09-19:31/22 | 07:26 | 07:24 | 08:16 14:38-15:04/26
| 21:50 | 21:12 | 20:05 | 18:52 | 16:45 | 16:06
6 | 05:01 05:39-06:03/24 | 05:43 | 06:36 19:09-19:31/22 | 07:28 | 07:26 | 08:17 14:38-15:04/26
| 21:50 | 21:10 | 20:02 | 18:50 | 16:43 | 16:05
7] 05:02 05:39-06:03/24 | 05:45 | 06:38 19:08-19:30/22 | 07:30 | 07:27 | 08:19 14:38-15:05/27
| 21:49 | 21:08 | 20:00 | 18:48 | 16:41 | 16:05
8| 05:03 05:40-06:03/23 | 05:46 | 06:40 19:08-19:30/22 | 07:32 | 07:29 | 08:20 14:38-15:05/27
| 21:49 | 21:06 | 19:58 | 18:45 | 16:39 | 16:04
9| 05:03 05:40-06:03/23 | 05:48 | 06:41 19:09-19:29/20 | 07:34 | 07:31 | 08:21 14:39-15:06/27
| 21:48 | 21:04 | 19:55 | 18:43 | 16:37 | 16:04
10 | 05:05 05:40-06:03/23 | 05:50 | 06:43 19:08-19:27/19 | 07:35 | 07:33 08:29-08:41/12 | 08:22 14:39-15:06/27
| 21:47 | 21:02 | 19:53 | 18:40 | 16:36 | 16:03
11 | 05:06 05:41-06:03/22 | 05:51 | 06:45 19:09-19:24/15 | 07:37 | 07:35 08:27-08:45/18 | 08:24 14:39-15:07/28
| 21:46 | 21:00 | 19:50 | 18:38 | 16:34 | 16:03
12 | 05:07 05:41-06:03/22 | 05:53 | 06:47 19:11-19:22/11 | 07:39 | 07:37 08:26-08:47/21 | 08:25 14:40-15:07/27
| 21:45 | 20:58 | 19:48 | 18:36 | 16:32 | 16:03
13 | 05:08 05:42-06:03/21 | 05:55 | 06:48 19:13-19:19/6 | 07:41 | 07:39 08:26-08:48/22 | 08:26 14:40-15:07/27
| 21:45 | 20:56 | 19:46 | 18:33 | 16:31 | 16:03
14 | 05:09 05:43-06:03/20 | 05:57 | 06:50 | 07:43 | 07:41 08:25-08:49/24 | 08:27 14:40-15:08/28
| 21:44 | 20:54 | 19:43 | 18:31 | 16:29 | 16:03
15| 05:10 05:44-06:02/18 | 05:58 | 06:52 | 07:44 | 07:43 08:25-08:50/25 | 08:28 14:41-15:08/27
| 21:43 | 20:52 | 19:41 | 18:29 | 16:28 | 16:03
16 | 05:11 05:46-06:02/16 | 06:00 | 06:53 | 07:46 | 07:44 08:25-08:50/25 | 08:29 14:41-15:09/28
| 21:41 | 20:50 | 19:38 | 18:27 | 16:26 | 16:03
17 | 05:13 05:47-06:02/15 | 06:02 | 06:55 | 07:48 | 07:46 08:25-08:51/26 | 08:30 14:42-15:09/27
| 21:40 | 20:48 | 19:36 | 18:24 | 16:24 | 16:03
18 | 05:14 05:48-06:01/13 | 06:03 | 06:57 | 07:50 | 07:48 08:25-08:51/26 | 08:30 14:42-15:10/28
| 21:39 | 20:46 | 19:33 | 18:22 | 16:23 | 16:03
19 | 05:15 05:49-05:59/10 | 06:05 | 06:59 | 07:52 | 07:50 08:25-08:51/26 | 08:31 14:43-15:11/28
| 21:38 | 20:44 | 19:31 | 18:20 | 16:22 | 16:03
20 | 05:17 05:51-05:59/8 | 06:07 | 07:00 | 07:54 | 07:52 08:26-08:52/26 | 08:32 14:43-15:11/28
| 21:37 | 20:41 | 19:29 | 18:18 | 16:20 | 16:04
21 ] 05:18 05:52-05:56/4 | 06:09 | 07:02 | 07:55 | 07:53 08:28-08:52/24 | 08:33 14:44-15:11/27
| 21:36 | 20:39 | 19:26 | 18:15 | 16:19 | 16:04
22 ] 05:20 | 06:10 | 07:04 | 07:57 | 07:55 08:30-08:52/22 | 08:33 14:45-15:12/27
| 21:34 | 20:37 | 19:24 | 18:13 | 16:18 | 16:04
23] 05:21 | 06:12 | 07:05 | 07:59 | 07:57 08:32-08:52/20 | 08:34 14:45-15:12/27
| 21:33 | 20:35 | 19:21 | 18:11 | 16:16 | 16:05
24 ] 05:22 | 06:14 | 07:07 | 08:01 | 07:59 08:34-08:52/18 | 08:34 14:45-15:12/27
| 21:31 | 20:33 | 19:19 | 18:09 | 16:15 14:43-14:51/8 | 16:05
25 ] 05:24 | 06:16 | 07:09 | 08:03 | 08:00 08:36-08:52/16 | 08:35 14:46-15:14/28
| 21:30 | 20:30 | 19:16 | 18:07 | 16:14 14:41-14:53/12 | 16:06
26 ] 05:25 | 06:17 | 07:11 | 08:05 | 08:02 08:38-08:52/14 | 08:35 14:46-15:14/28
| 21:29 | 20:28 | 19:14 | 18:05 | 16:13 14:40-14:55/15 | 16:07
27 ] 05:27 | 06:19 | 07:12 | 08:07 | 08:04 08:40-08:52/12 | 08:35 14:46-15:14/28
| 21:27 | 20:26 | 19:12 | 18:03 | 16:12 14:40-14:57/17 | 16:07
28 ] 05:29 | 06:21 | 07:14 | 08:09 | 08:05 14:38-14:57/19 | 08:36 14:47-15:14/27
| 21:25 | 20:23 | 19:09 | 18:00 | 16:11 08:42-08:52/10 | 16:08
29 ] 05:30 | 06:22 | 07:16 | 07:10 | 08:07 14:38-14:59/21 | 08:36 14:47-15:15/28
| 21:24 | 20:21 | 19:07 | 16:58 | 16:10 08:43-08:50/7 | 16:09
30 | 05:32 | 06:24 19:18-19:26/8 | 07:18 | 07:12 | 08:09 14:38-15:00/22 | 08:36 14:48-15:15/27
| 21:22 | 20:19 | 19:04 | 16:56 | 16:09 08:45-08:50/5 | 16:10
31]05:33 | 06:26 19:15-19:28/13 | | 07:14 | | 08:36 14:48-15:16/28
| 21:21 | 20:17 | | 16:54 | | 16:11
Sonnenscheinstunden | 510 | 459 | 383 | 331 | 263 | 237
Anzahl Minuten mit Schatten 411 21 235 0 513 836
Tabellen-Layout: Die Daten fur 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
-
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Lizenzierter Anwender:

T&H Ingenieure GmbH
Bremerhavener Heerstrale 10
DE-28717 Bremen

+49 (0) 421 79 400 600
T&H Ingenieure GmbH / info@th-ingenieure.de

Berechnet:

17.05.2023 09:21/3.6.366

(SHADOW - Kalender pro WEA
\Berechnung: Gesamtbelastung WEA: 9 - WEA 9

J\.

(Annahmen fiir Schattenwurfberechnung

Referenzjahr fir Kalender

2023

Die dargestellten Zeiten sind die astronomisch maximal mdgliche Beschattungsdauer, berechnet unter folgenden
Die Sonne scheint taglich von Sonnenauf- bis -untergang
Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb

Annahmen:

J\.

| Januar | Februar | Mérz | April | Mai 1Juni
1]08:36 14:10-14:47/37 | 08:08 | 07:12 | 06:59 | 05:51 19:36-20:03/27 | 05:02 05:34-05:50/16
| 16:12 | 17:01 | 17:56 | 19:53 | 20:47 | 21:36
2] 08:36 14:11-14:47/36 | 08:06 | 07:10 | 06:56 | 05:49 19:36-20:03/27 | 05:01 05:33-05:50/17
| 16:13 | 17:03 | 17:58 | 19:55 | 20:49 | 21:37
3]08:36 14:11-14:47/36 | 08:05 | 07:08 | 06:54 | 05:47 19:37-20:02/25 | 05:00 05:33-05:51/18
| 16:14 | 17:05 | 18:00 | 19:57 | 20:51 | 21:39
4] 08:35 14:12-14:48/36 | 08:03 | 07:05 | 06:52 | 05:45 19:37-20:01/24 | 04:59 05:32-05:51/19
| 16:15 | 17:07 | 18:02 | 19:58 | 20:52 | 21:40
5] 08:35 14:13-14:49/36 | 08:01 | 07:03 | 06:49 | 05:43 19:37-20:00/23 | 04:58 05:31-05:51/20
| 16:16 | 17:09 | 18:03 | 20:00 | 20:54 | 21:41
6| 08:35 14:13-14:48/35 | 07:59 08:29-08:32/3 | 07:01 | 06:47 | 05:41 19:39-20:00/21 | 04:57 05:32-05:52/20
| 16:18 | 17:11 | 18:05 | 20:02 | 20:56 | 21:42
7| 08:34 14:13-14:48/35 | 07:58 08:27-08:34/7 | 06:58 | 06:44 | 05:39 19:40-19:59/19 | 04:57 05:31-05:51/20
| 16:19 | 17:13 | 18:07 | 20:04 | 20:58 | 21:43
8| 08:34 14:15-14:49/34 | 07:56 08:25-08:35/10 | 06:56 | 06:42 | 05:37 19:41-19:57/16 | 04:56 05:32-05:52/20
| 16:20 | 17:15 | 18:09 | 20:06 | 20:59 | 21:44
9| 08:34 14:15-14:49/34 | 07:54 08:23-08:36/13 | 06:54 | 06:40 | 05:35 19:43-19:55/12 | 04:56 05:32-05:52/20
| 16:22 | 17:17 | 18:11 | 20:07 | 21:01 | 21:45
10 | 08:33 14:16-14:49/33 | 07:52 08:21-08:37/16 | 06:51 | 06:37 | 05:33 19:46-19:52/6 | 04:55 05:32-05:52/20
| 16:23 | 17:19 | 18:13 | 20:09 | 21:03 | 21:46
11 | 08:32 14:17-14:50/33 | 07:50 08:19-08:37/18 | 06:49 | 06:35 | 05:31 | 04:55 05:32-05:52/20
| 16:25 |17:21 | 18:15 | 20:11 | 21:05 | 21:46
12 | 08:32 14:18-14:50/32 | 07:48 08:19-08:38/19 | 06:47 | 06:33 | 05:30 | 04:54 05:32-05:52/20
| 16:26 | 17:23 | 18:17 | 20:13 | 21:06 | 21:47
13| 08:31 14:19-14:49/30 | 07:46 08:19-08:38/19 | 06:44 | 06:30 | 05:28 | 04:54 05:33-05:53/20
| 16:28 | 17:25 | 18:18 | 20:15 | 21:08 | 21:48
14| 08:30 14:19-14:49/30 | 07:44 08:19-08:38/19 | 06:42 | 06:28 | 05:26 | 04:53 05:33-05:53/20
| 16:29 | 17:27 | 18:20 | 20:16 | 21:10 | 21:49
15| 08:29 14:21-14:49/28 | 07:42 08:19-08:36/17 | 06:40 | 06:26 | 05:24 | 04:53 05:34-05:53/19
| 16:31 | 17:29 | 18:22 | 20:18 | 21:11 | 21:49
16 | 08:28 14:22-14:49/27 | 07:40 08:20-08:36/16 | 06:37 | 06:23 | 05:23 | 04:53 05:33-05:53/20
| 16:32 | 17:31 | 18:24 | 20:20 | 21:13 | 21:50
17 | 08:27 14:22-14:47/25 | 07:38 08:21-08:35/14 | 06:35 | 06:21 | 05:21 | 04:53 05:34-05:53/19
| 16:34 | 17:33 | 18:26 | 20:22 | 21:15 | 21:50
18 | 08:27 14:24-14:47/23 | 07:36 08:23-08:33/10 | 06:32 | 06:19 | 05:20 | 04:53 05:34-05:53/19
| 16:36 | 17:35 | 18:28 | 20:24 | 21:16 | 21:51
19 | 08:25 14:25-14:46/21 | 07:34 08:27-08:29/2 | 06:30 | 06:17 19:48-19:56/8 | 05:18 | 04:53 05:34-05:53/19
| 16:37 | 17:37 | 18:29 | 20:26 | 21:18 | 21:51
20 | 08:24 14:28-14:46/18 | 07:32 | 06:28 | 06:14 19:44-19:58/14 | 05:17 | 04:53 05:34-05:53/19
| 16:39 | 17:39 | 18:31 | 20:27 | 21:19 | 21:52
21 ] 08:23 14:29-14:43/14 | 07:30 | 06:25 | 06:12 19:42-20:00/18 | 05:15 | 04:53 05:35-05:54/19
| 16:41 | 17:40 | 18:33 | 20:29 | 21:21 | 21:52
221 08:22 14:33-14:41/8 | 07:28 | 06:23 | 06:10 19:41-20:02/21 | 05:14 | 04:53 05:35-05:54/19
| 16:43 | 17:42 | 18:35 | 20:31 | 21:22 | 21:52
23] 08:21 | 07:26 | 06:20 | 06:08 19:39-20:02/23 | 05:12 | 04:53 05:35-05:54/19
| 16:45 | 17:44 | 18:37 | 20:33 | 21:24 | 21:52
24 ] 08:20 | 07:23 | 06:18 | 06:05 19:38-20:03/25 | 05:11 05:42-05:44/2 | 04:54 05:35-05:54/19
| 16:46 | 17:46 | 18:39 | 20:35 | 21:25 | 21:53
251 08:18 | 07:21 | 06:16 | 06:03 19:38-20:04/26 | 05:10 05:41-05:45/4 | 04:54 05:36-05:55/19
| 16:48 | 17:48 | 18:40 | 20:36 | 21:27 | 21:53
26 ] 08:17 | 07:19 | 07:13 | 06:01 19:37-20:04/27 | 05:08 05:40-05:47/7 | 04:54 05:36-05:55/19
| 16:50 | 17:50 | 19:42 | 20:38 | 21:28 | 21:53
27 ] 08:16 | 07:17 | 07:11 | 05:59 19:37-20:04/27 | 05:07 05:39-05:47/8 | 04:55 05:37-05:56/19
| 16:52 | 17:52 | 19:44 | 20:40 | 21:30 | 21:53
28 ] 08:14 | 07:15 | 07:08 | 05:57 19:36-20:04/28 | 05:06 05:38-05:48/10 | 04:55 05:36-05:56/20
| 16:54 | 17:54 | 19:46 | 20:42 | 21:31 | 21:53
29 ] 08:13 | | 07:06 | 05:55 19:36-20:04/28 | 05:05 05:37-05:49/12 | 04:56 05:37-05:56/19
| 16:56 | | 19:48 | 20:44 | 21:32 | 21:52
30 ] 08:11 | | 07:04 | 05:53 19:36-20:04/28 | 05:04 05:36-05:49/13 | 04:56 05:36-05:56/20
| 16:58 | 1 19:49 | 20:45 | 21:34 | 21:52
31 | 08:10 | |07:01 | | 05:03 05:35-05:50/15 |
| 16:59 | ] 19:51 | | 21:35 |
Sonnenscheinstunden | 252 | 273 | 365 | 417 | 490 | 506
Anzahl Minuten mit Schatten 641 183 0 273 271 577
Tabellen-Layout: Die Daten fur 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
-
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Lizenzierter Anwender:

T&H Ingenieure GmbH
Bremerhavener Heerstrale 10
DE-28717 Bremen

+49 (0) 421 79 400 600
T&H Ingenieure GmbH / info@th-ingenieure.de

Berechnet:

17.05.2023 09:21/3.6.366

(SHADOW - Kalender pro WEA
\Berechnung: Gesamtbelastung WEA: 9 - WEA 9

J\.

(Annahmen fiir Schattenwurfberechnung

Referenzjahr fir Kalender

2023

Die dargestellten Zeiten sind die astronomisch maximal mdégliche Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint taglich von Sonnenauf- bis -untergang
Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb

J\.

| Juli ] August | Septembd©Oktober | November | Dezember
1] 04:57 05:37-05:57/20 | 05:35 | 06:28 | 07:19 | 07:16 07:48-08:06/18 | 08:10 14:00-14:31/31
| 21:52 | 21:19 | 20:14 | 19:02 | 16:52 | 16:08
2| 04:57 05:36-05:56/20 | 05:36 | 06:29 | 07:21 | 07:18 07:49-08:06/17 | 08:12 13:59-14:31/32
| 21:52 | 21:17 | 20:12 | 18:59 | 16:50 | 16:08
3| 04:58 05:37-05:57/20 | 05:38 | 06:31 | 07:23 | 07:20 07:52-08:06/14 | 08:13 14:00-14:32/32
| 21:51 | 21:15 | 20:09 | 18:57 | 16:48 | 16:07
4] 04:59 05:37-05:57/20 | 05:40 19:58-20:01/3 | 06:33 | 07:25 | 07:22 07:54-08:06/12 | 08:15 13:59-14:32/33
| 21:51 | 21:14 | 20:07 | 18:55 | 16:46 | 16:06
5] 05:00 05:38-05:58/20 | 05:41 19:53-20:05/12 | 06:34 | 07:26 | 07:24 07:56-08:05/9 | 08:16 14:00-14:34/34
| 21:50 | 21:12 | 20:05 | 18:52 | 16:45 | 16:06
6| 05:01 05:37-05:57/20 | 05:43 19:52-20:07/15 | 06:36 | 07:28 | 07:26 07:58-08:03/5 | 08:17 13:59-14:34/35
| 21:50 | 21:10 | 20:02 | 18:50 | 16:43 | 16:05
7| 05:02 05:37-05:57/20 | 05:45 19:49-20:08/19 | 06:38 | 07:30 | 07:27 | 08:19 14:00-14:35/35
| 21:49 | 21:08 | 20:00 | 18:47 | 16:41 | 16:04
8| 05:02 05:38-05:58/20 | 05:46 19:49-20:09/20 | 06:40 | 07:32 | 07:29 | 08:20 14:00-14:35/35
| 21:49 | 21:06 | 19:58 | 18:45 | 16:39 | 16:04
9| 05:03 05:38-05:58/20 | 05:48 19:47-20:09/22 | 06:41 | 07:34 | 07:31 | 08:21 14:01-14:36/35
| 21:48 | 21:04 | 19:55 | 18:43 | 16:37 | 16:04
10 | 05:04 05:39-05:58/19 | 05:50 19:46-20:11/25 | 06:43 | 07:35 | 07:33 | 08:22 14:01-14:37/36
| 21:47 | 21:02 | 19:53 | 18:40 | 16:36 | 16:03
11 | 05:06 05:40-05:58/18 | 05:51 19:46-20:11/25 | 06:45 | 07:37 | 07:35 | 08:24 14:01-14:37/36
| 21:46 | 21:00 | 19:50 | 18:38 | 16:34 | 16:03
12 | 05:07 05:41-05:58/17 | 05:53 19:45-20:11/26 | 06:46 | 07:39 | 07:37 | 08:25 14:01-14:37/36
| 21:45 | 20:58 | 19:48 | 18:36 | 16:32 | 16:03
13 | 05:08 05:42-05:58/16 | 05:55 19:45-20:12/27 | 06:48 | 07:41 | 07:39 | 08:26 14:01-14:38/37
| 21:45 | 20:56 | 19:46 | 18:33 | 16:31 | 16:03
14 | 05:09 05:43-05:58/15 | 05:57 19:44-20:11/27 | 06:50 | 07:43 | 07:41 | 08:27 14:02-14:38/36
| 21:44 | 20:54 | 19:43 | 18:31 | 16:29 | 16:03
15| 05:10 05:44-05:57/13 | 05:58 19:44-20:11/27 | 06:52 | 07:44 | 07:42 | 08:28 14:02-14:39/37
| 21:43 | 20:52 | 19:41 | 18:29 | 16:27 | 16:03
16 | 05:11 05:46-05:58/12 | 06:00 19:44-20:12/28 | 06:53 | 07:46 | 07:44 | 08:29 14:02-14:39/37
| 21:41 | 20:50 | 19:38 | 18:27 | 16:26 | 16:03
17 | 05:13 05:47-05:57/10 | 06:02 19:43-20:11/28 | 06:55 | 07:48 | 07:46 | 08:30 14:03-14:40/37
| 21:40 | 20:48 | 19:36 | 18:24 | 16:24 | 16:03
18 | 05:14 05:48-05:56/8 | 06:03 19:44-20:11/27 | 06:57 | 07:50 | 07:48 | 08:30 14:04-14:41/37
| 21:39 | 20:46 | 19:33 | 18:22 | 16:23 | 16:03
19 | 05:15 05:49-05:56/7 | 06:05 19:43-20:09/26 | 06:59 | 07:52 | 07:50 | 08:31 14:04-14:41/37
| 21:38 | 20:44 | 19:31 | 18:20 | 16:22 | 16:03
20 | 05:17 05:51-05:55/4 | 06:07 19:44-20:09/25 | 07:00 | 07:54 | 07:52 | 08:32 14:04-14:41/37
| 21:37 | 20:41 | 19:29 | 18:18 | 16:20 | 16:04
21 ] 05:18 05:52-05:54/2 | 06:09 19:45-20:08/23 | 07:02 | 07:55 | 07:53 | 08:33 14:05-14:42/37
| 21:36 | 20:39 | 19:26 | 18:15 | 16:19 | 16:04
22 ] 05:20 | 06:10 19:45-20:07/22 | 07:04 | 07:57 | 07:55 14:07-14:18/11 | 08:33 14:06-14:43/37
| 21:34 | 20:37 | 19:24 | 18:13 | 16:18 | 16:04
23] 05:21 | 06:12 19:46-20:05/19 | 07:05 | 07:59 | 07:57 14:05-14:21/16 | 08:34 14:06-14:43/37
| 21:33 | 20:35 |19:21 | 18:11 | 16:16 | 16:05
24 ] 05:22 | 06:14 19:48-20:04/16 | 07:07 | 08:01 | 07:59 14:03-14:23/20 | 08:34 14:06-14:43/37
| 21:31 | 20:33 | 19:19 | 18:09 | 16:15 | 16:05
25 ] 05:24 | 06:15 19:50-20:00/10 | 07:09 | 08:03 08:53-09:02/9 | 08:00 14:02-14:24/22 | 08:35 14:07-14:44/37
| 21:30 | 20:30 | 19:16 | 18:07 | 16:14 | 16:06
26 | 05:25 | 06:17 | 07:11 | 08:05 08:51-09:04/13 | 08:02 14:02-14:26/24 | 08:35 14:07-14:44/37
| 21:29 | 20:28 | 19:14 | 18:05 | 16:13 | 16:07
27 ] 05:27 | 06:19 | 07:12 | 08:07 08:50-09:05/15 | 08:04 14:01-14:27/26 | 08:35 14:08-14:45/37
| 21:27 | 20:26 | 19:12 | 18:02 | 16:12 | 16:07
28 ] 05:29 | 06:21 | 07:14 | 08:09 08:49-09:06/17 | 08:05 14:00-14:27/27 | 08:35 14:08-14:45/37
| 21:25 | 20:23 1 19:09 | 18:00 | 16:11 | 16:08
29 ] 05:30 | 06:22 | 07:16 | 07:10 07:48-08:06/18 | 08:07 14:00-14:29/29 | 08:36 14:08-14:45/37
| 21:24 | 20:21 1 19:07 | 16:58 | 16:10 | 16:09
30 ] 05:32 | 06:24 | 07:18 | 07:12 07:48-08:06/18 | 08:09 14:00-14:30/30 | 08:36 14:09-14:46/37
| 21:22 | 20:19 1 19:04 | 16:56 | 16:09 | 16:10
31]05:33 | 06:26 | | 07:14 07:48-08:06/18 | | 08:36 14:10-14:46/36
| 21:21 | 20:17 | | 16:54 | | 16:11
Sonnenscheinstunden | 510 | 459 | 383 | 331 | 263 | 237
Anzahl Minuten mit Schatten 321 472 0 108 280 1111
Tabellen-Layout: Die Daten fur 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
-
windPRO 3.6.366 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk 17.05.2023 09:26 / 42 W|ndPRO
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NS

Lizenzierter Anwender:

T&H Ingenieure GmbH

Bremerhavener Heerstrale 10

DE-28717 Bremen

+49 (0) 421 79 400 600

T&H Ingenieure GmbH / info@th-ingenieure.de

Berechnet:

17.05.2023 09:21/3.6.366

(SHADOW - Kalender pro WEA
Berechnung: Gesamtbelastung WEA: 10 - N43/600

J\.

(Annahmen fiir Schattenwurfberechnung

Referenzjahr fir Kalender

2023

Die dargestellten Zeiten sind die astronomisch maximal mdégliche Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint taglich von Sonnenauf- bis -untergang
Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb

| Januar

1] 08:36
| 16:12
2]08:36
| 16:13
3108:36
| 16:14
4] 08:36
| 16:15
5108:35
| 16:17
6]08:35
| 16:18
7108:35
| 16:19
8]08:34
| 16:20
9]08:34
| 16:22

10 | 08:33
| 16:23
11| 08:33
| 16:25
12| 08:32
| 16:26

13 ] 08:31
| 16:28

14 | 08:30
| 16:29

15 | 08:30
| 16:31

16 | 08:29
| 16:32

17 | 08:28
| 16:34

18 | 08:27
| 16:36

19 | 08:26
| 16:38
20 ] 08:25
| 16:39
21]08:23
| 16:41
221 08:22
| 16:43
23]08:21
| 16:45
241 08:20
| 16:46
251 08:18
| 16:48
26 | 08:17
| 16:50
271 08:16
| 16:52
28] 08:14
| 16:54

29 ] 08:13
| 16:56
30 | 08:11
| 16:58
31]08:10
| 17:00

Sonnenscheinstunden | 252
Anzahl Minuten mit Schatten

0

|Februar |Marz

| 08:08
| 17:02
| 08:06
| 17:03
| 08:05
| 17:05
| 08:03
| 17:07
| 08:01
| 17:09
| 08:00
| 17:11
| 07:58
| 17:13
| 07:56
| 17:15
| 07:54
| 17:17
| 07:52
| 17:19
| 07:50
| 17:21
| 07:48
| 17:23
| 07:47
| 17:25
| 07:45
| 17:27
| 07:43
| 17:29
| 07:41
| 17:31
| 07:38
| 17:33
| 07:36
| 17:35
| 07:34
| 17:37
| 07:32
| 17:39
| 07:30
| 17:41
| 07:28
| 17:43
| 07:26
| 17:44
| 07:24
| 17:46
| 07:21
| 17:48
| 07:19
| 17:50
| 07:17
| 17:52
| 07:15
| 17:54

0

| 07:12
| 17:56
| 07:10
| 17:58
| 07:08
| 18:00
| 07:06
| 18:02
| 07:03
| 18:04
| 07:01
| 18:05
| 06:59
| 18:07
| 06:56
| 18:09
| 06:54
| 18:11
| 06:52
| 18:13
| 06:49
| 18:15
| 06:47
| 18:17
| 06:45
| 18:19
| 06:42
| 18:20
| 06:40
| 18:22
| 06:37
| 18:24
| 06:35
| 18:26
| 06:33
| 18:28
| 06:30
| 18:30
| 06:28
| 18:31
| 06:25
| 18:33
| 06:23
| 18:35
| 06:21
| 18:37
| 06:18
| 18:39
| 06:16
| 18:41
| 07:13
| 19:42
| 07:11
| 19:44
| 07:08
| 19:46
| 07:06
| 19:48
| 07:04
| 19:50
| 07:01
| 19:51
| 365

0

| April

] 06:59
| 19:53
| 06:56
| 19:55
] 06:54
| 19:57
| 06:52
| 19:59
| 06:49
| 20:00
| 06:47
| 20:02
] 06:45
| 20:04
| 06:42
| 20:06
] 06:40
| 20:08
] 06:37
] 20:09
] 06:35
] 20:11
] 06:33
| 20:13
] 06:30
| 20:15
] 06:28
] 20:17
] 06:26
| 20:18
] 06:23
| 20:20
] 06:21
| 20:22
] 06:19
| 20:24
] 06:17
| 20:26
] 06:14
| 20:28
] 06:12
| 20:29
] 06:10
] 20:31
] 06:08
] 20:33
| 06:06
] 20:35
] 06:03
| 20:37
] 06:01
| 20:38
] 05:59
| 20:40
] 05:57
| 20:42
] 05:55
| 20:44
] 05:53
| 20:46
|

|
| 417

0

| Mai

| 05:51
| 20:47
| 05:49
| 20:49
| 05:47
| 20:51
| 05:45
| 20:53
| 05:43
| 20:54
| 05:41
| 20:56
| 05:39
| 20:58
| 05:37
| 21:00
| 05:35
| 21:01
| 05:33
| 21:03
| 05:31
| 21:05
| 05:30
| 21:06
| 05:28
| 21:08
| 05:26
| 21:10
| 05:25
| 21:11
| 05:23
| 21:13
| 05:21
| 21:15
| 05:20
| 21:16
| 05:18
| 21:18
| 05:17
| 21:20
| 05:15
| 21:21
| 05:14
| 21:23
| 05:12
| 21:24
| 05:11
| 21:26
| 05:10
| 21:27
| 05:08
| 21:28
| 05:07
| 21:30
| 05:06
| 21:31
| 05:05
| 21:33
| 05:04
| 21:34
| 05:03
| 21:35
| 490

0

1Juni

| 05:02
| 21:36
| 05:01
| 21:38
| 05:00
| 21:39
| 04:59
| 21:40
| 04:58
| 21:41
| 04:58
| 21:42
| 04:57
| 21:43
| 04:56
| 21:44
| 04:56
| 21:45
| 04:55
| 21:46
| 04:55
| 21:47
| 04:54
| 21:47
| 04:54
| 21:48
| 04:54
| 21:49
| 04:53
| 21:49
| 04:53
| 21:50
| 04:53
| 21:51
| 04:53
| 21:51
| 04:53
| 21:51
| 04:53
| 21:52
| 04:53
| 21:52
| 04:53
| 21:52
| 04:53
| 21:53
| 04:54
| 21:53
| 04:54
| 21:53
| 04:54
| 21:53
| 04:55
| 21:53
| 04:55
| 21:53
| 04:56
| 21:53
| 04:56
| 21:52
|

|
| 506

0

13uli

| 04:57
| 21:52
| 04:58
| 21:52
| 04:58
| 21:51
| 04:59
| 21:51
| 05:00
| 21:51
| 05:01
| 21:50
| 05:02
| 21:49
| 05:03
| 21:49
| 05:04
| 21:48
| 05:05
| 21:47
| 05:06
| 21:47
| 05:07
| 21:46
| 05:08
| 21:45
| 05:09
| 21:44
| 05:10
| 21:43
| 05:12
| 21:42
| 05:13
| 21:41
| 05:14
| 21:39
| 05:15
| 21:38
| 05:17
| 21:37
| 05:18
| 21:36
| 05:20
| 21:34
| 05:21
| 21:33
| 05:23
| 21:32
| 05:24
| 21:30
| 05:26
| 21:29
| 05:27
| 21:27
| 05:29
| 21:26
| 05:30
| 21:24
| 05:32
| 21:22
| 05:33
| 21:21
| 510

0

JAugust | Septembd©Oktober |NovembefDezember

]05:35 | 06:28 | 07:20 | 07:16 | 08:10
|21:19  |20:14  [19:02 |16:52 | 16:08
]05:37 | 06:29 | 07:21 | 07:18 | 08:12
|21:17  |20:12  [19:00 |16:50 | 16:08
]05:38 | 06:31 | 07:23 | 07:20 | 08:13
|21:16  |20:10  |18:57  |16:49 | 16:07
]05:40 | 06:33 | 07:25 | 07:22 | 08:15
| 21:14 | 20:07 |18:55 | 16:47 | 16:06
]05:41 | 06:35 | 07:27 | 07:24 | 08:16
|21:12  |20:05 |18:52 |16:45 | 16:06
]05:43 | 06:36 | 07:28 | 07:26 | 08:18
|21:10  |20:03 |18:50 |16:43 | 16:05
]05:45 | 06:38 | 07:30 | 07:28 | 08:19
|21:08  |20:00 |18:48 |16:41 | 16:05
| 05:46 | 06:40 | 07:32 | 07:30 | 08:20
|21:06 | 19:58 |18:45 |16:39 | 16:04
|05:48 | 06:41 | 07:34 | 07:31 | 08:21
|21:04 | 19:55 |18:43  |16:37 | 16:04
]05:50 | 06:43 | 07:36 | 07:33 | 08:23
|21:02  |19:53  |18:41  |16:36 | 16:03
|05:52 | 06:45 | 07:37 | 07:35 | 08:24
|21:00 |19:51  |18:38  |16:34 | 16:03
]05:53 | 06:47 | 07:39 | 07:37 | 08:25
|20:58 | 19:48  |18:36  |16:32 | 16:03
|05:55 | 06:48 | 07:41 | 07:39 | 08:26
|20:56 | 19:46  |18:34  |16:31 | 16:03
]05:57 | 06:50 | 07:43 | 07:41 | 08:27
| 20:54 | 19:43  [18:31  |16:29 | 16:03
|05:58 | 06:52 | 07:45 | 07:43 | 08:28
|20:52 | 19:41  [18:29  |16:28 | 16:03
]06:00 | 06:54 | 07:46 | 07:45 | 08:29
|20:50 | 19:38  |18:27  |16:26 | 16:03
]06:02 | 06:55 | 07:48 | 07:46 | 08:30
| 20:48 | 19:36  |18:24  |16:25 | 16:03
]06:04 | 06:57 | 07:50 | 07:48 | 08:31
|20:46 | 19:3d  [18:22  |16:23 | 16:03
]06:05 |06:59 | 07:52 | 07:50 | 08:31
| 20:44  |19:31  [18:20 |16:22 | 16:03
]06:07 | 07:00 |07:54 |07:52 | 08:32
|20:42  |19:29  |18:18  |16:20 | 16:04
]06:09 | 07:02 |07:56 | 07:54 | 08:33
|20:39  |19:26  |18:15  |16:19 | 16:04
]06:10 | 07:04 | 07:58 | 07:55 | 08:33
]20:37  |19:24  |18:13  |16:18 | 16:04
|06:12 | 07:06 |07:59 | 07:57 | 08:34
]20:35  |19:21  [18:11  |16:17 | 16:05
|06:14 | 07:07 | 08:01 | 07:59 | 08:34
]20:33  |19:19  [18:09  |16:15 | 16:05
]06:16 | 07:09 | 08:03 | 08:01 | 08:35
]20:30 | 19:17  |18:07 |16:14 | 16:06
]06:17 | 07:11 | 08:05 | 08:02 | 08:35
|20:28  |19:14  |18:05 |16:13 | 16:07
]06:19 | 07:13 | 08:07 | 08:04 | 08:35
|20:26  |19:12  [18:03  |16:12 | 16:07
]06:21 | 07:14 | 08:09 | 08:06 | 08:36
|20:24  |19:09 [18:01  |16:11 | 16:08
]06:23 | 07:16 | 07:11 | 08:07 | 08:36
2021 |19:07 |16:58 | 16:10 | 16:09
|06:24 | 07:18 | 07:13 | 08:09 | 08:36
]20:19 | 19:04  |16:56 | 16:09 | 16:10

|06:26 | |07:14 | | 08:36
|20:17 | |16:54 | | 16:11
| 459 | 383 | 331 | 262 | 237

0 0 0 0 0

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

Tag im Monat Sonnenaufgang

-

(SS:MM)
Sonnenuntergang (SS:MM)

Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (SS:MM) Schattenende/Minuten mit Schatten
Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (SS:MM) Schattenende/Minuten mit Schatten

J\.

windPRO 3.6.366 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk
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NS

Lizenzierter Anwender:

T&H Ingenieure GmbH

Bremerhavener Heerstrale 10

DE-28717 Bremen

+49 (0) 421 79 400 600

T&H Ingenieure GmbH / info@th-ingenieure.de

Berechnet:

17.05.2023 09:21/3.6.366

(SHADOW - Kalender pro WEA
Berechnung: Gesamtbelastung WEA: 11 - E-40 (1)

J\.

(Annahmen fiir Schattenwurfberechnung

Referenzjahr fir Kalender

2023

Die dargestellten Zeiten sind die astronomisch maximal mdégliche Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint taglich von Sonnenauf- bis -untergang
Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb

| Januar

1] 08:36
| 16:12
2]08:36
| 16:13
3108:36
| 16:14
4] 08:35
| 16:15
5108:35
| 16:17
6]08:35
| 16:18
7108:34
| 16:19
8]08:34
| 16:21
9]08:33
| 16:22

10 | 08:33
| 16:23
11| 08:32
| 16:25
12| 08:32
| 16:26

13 ] 08:31
| 16:28

14 | 08:30
| 16:29

15 | 08:29
| 16:31

16 | 08:28
| 16:33

17 | 08:27
| 16:34

18 | 08:26
| 16:36

19 | 08:25
| 16:38
20| 08:24
| 16:39
21]08:23
| 16:41
221 08:22
| 16:43
23]08:21
| 16:45
241 08:20
| 16:47
251 08:18
| 16:48
26 | 08:17
| 16:50
271 08:15
| 16:52
28] 08:14
| 16:54

29 ] 08:13
| 16:56
30 | 08:11
| 16:58
31]08:10
| 17:00

Sonnenscheinstunden | 252
Anzahl Minuten mit Schatten

0

|Februar |Marz

| 08:08
| 17:02
| 08:06
| 17:03
| 08:05
| 17:05
| 08:03
| 17:07
| 08:01
| 17:09
| 07:59
| 17:11
| 07:58
| 17:13
| 07:56
| 17:15
| 07:54
| 17:17
| 07:52
| 17:19
| 07:50
| 17:21
| 07:48
| 17:23
| 07:46
| 17:25
| 07:44
| 17:27
| 07:42
| 17:29
| 07:40
| 17:31
| 07:38
| 17:33
| 07:36
| 17:35
| 07:34
| 17:37
| 07:32
| 17:39
| 07:30
| 17:41
| 07:28
| 17:43
| 07:26
| 17:44
| 07:23
| 17:46
| 07:21
| 17:48
| 07:19
| 17:50
| 07:17
| 17:52
| 07:15
| 17:54

0

| 07:12
| 17:56
| 07:10
| 17:58
| 07:08
| 18:00
| 07:05
| 18:02
| 07:03
| 18:04
| 07:01
| 18:05
| 06:59
| 18:07
| 06:56
| 18:09
| 06:54
| 18:11
| 06:52
| 18:13
| 06:49
| 18:15
| 06:47
| 18:17
| 06:44
| 18:18
| 06:42
| 18:20
| 06:40
| 18:22
| 06:37
| 18:24
| 06:35
| 18:26
| 06:32
| 18:28
| 06:30
| 18:30
| 06:28
| 18:31
| 06:25
| 18:33
| 06:23
| 18:35
| 06:20
| 18:37
| 06:18
| 18:39
| 06:16
| 18:40
| 07:13
| 19:42
| 07:11
| 19:44
| 07:08
| 19:46
| 07:06
| 19:48
| 07:04
| 19:49
| 07:01
| 19:51
| 365

0

| April

] 06:59
| 19:53
| 06:56
| 19:55
] 06:54
| 19:57
| 06:52
| 19:59
| 06:49
| 20:00
| 06:47
| 20:02
] 06:44
| 20:04
| 06:42
| 20:06
] 06:40
| 20:08
] 06:37
] 20:09
] 06:35
] 20:11
] 06:33
| 20:13
] 06:30
| 20:15
] 06:28
] 20:17
] 06:26
| 20:18
] 06:23
| 20:20
] 06:21
| 20:22
] 06:19
| 20:24
] 06:17
| 20:26
] 06:14
| 20:27
] 06:12
| 20:29
] 06:10
] 20:31
] 06:08
] 20:33
| 06:06
] 20:35
] 06:03
| 20:36
] 06:01
| 20:38
] 05:59
| 20:40
] 05:57
| 20:42
] 05:55
| 20:44
] 05:53
| 20:45
|

|
| 417

0

| Mai

| 05:51
| 20:47
| 05:49
| 20:49
| 05:47
| 20:51
| 05:45
| 20:52
| 05:43
| 20:54
| 05:41
| 20:56
| 05:39
| 20:58
| 05:37
| 20:59
| 05:35
| 21:01
| 05:33
| 21:03
| 05:32
| 21:05
| 05:30
| 21:06
| 05:28
| 21:08
| 05:26
| 21:10
| 05:25
| 21:11
| 05:23
| 21:13
| 05:21
| 21:14
| 05:20
| 21:16
| 05:18
| 21:18
| 05:17
| 21:19
| 05:15
| 21:21
| 05:14
| 21:22
| 05:12
| 21:24
| 05:11
| 21:25
| 05:10
| 21:27
| 05:09
| 21:28
| 05:07
| 21:30
| 05:06
| 21:31
| 05:05
| 21:32
| 05:04
| 21:34
| 05:03
| 21:35
| 490

0

1Juni

| 05:02
| 21:36
| 05:01
| 21:37
| 05:00
| 21:39
| 04:59
| 21:40
| 04:58
| 21:41
| 04:58
| 21:42
| 04:57
| 21:43
| 04:56
| 21:44
| 04:56
| 21:45
| 04:55
| 21:46
| 04:55
| 21:46
| 04:54
| 21:47
| 04:54
| 21:48
| 04:54
| 21:49
| 04:53
| 21:49
| 04:53
| 21:50
| 04:53
| 21:50
| 04:53
| 21:51
| 04:53
| 21:51
| 04:53
| 21:52
| 04:53
| 21:52
| 04:53
| 21:52
| 04:53
| 21:52
| 04:54
| 21:52
| 04:54
| 21:53
| 04:54
| 21:53
| 04:55
| 21:53
| 04:55
| 21:52
| 04:56
| 21:52
| 04:56
| 21:52
|

|
| 506

0

13uli

| 04:57
| 21:52
| 04:58
| 21:52
| 04:58
| 21:51
| 04:59
| 21:51
| 05:00
| 21:50
| 05:01
| 21:50
| 05:02
| 21:49
| 05:03
| 21:48
| 05:04
| 21:48
| 05:05
| 21:47
| 05:06
| 21:46
| 05:07
| 21:45
| 05:08
| 21:44
| 05:09
| 21:43
| 05:10
| 21:42
| 05:12
| 21:41
| 05:13
| 21:40
| 05:14
| 21:39
| 05:16
| 21:38
| 05:17
| 21:37
| 05:18
| 21:35
| 05:20
| 21:34
| 05:21
| 21:33
| 05:23
| 21:31
| 05:24
| 21:30
| 05:26
| 21:28
| 05:27
| 21:27
| 05:29
| 21:25
| 05:30
| 21:24
| 05:32
| 21:22
| 05:33
| 21:21
| 510

0

JAugust | Septembd©Oktober |NovembefDezember

]05:35 | 06:28 | 07:19 | 07:16 | 08:10
|21:19  |20:14  [19:02  |16:52 | 16:09
]05:37 | 06:29 | 07:21 | 07:18 | 08:12
|21:17  |20:12  [19:00 |16:50 | 16:08
]05:38 | 06:31 | 07:23 | 07:20 | 08:13
|21:15  |20:10  |18:57  |16:49 | 16:07
]05:40 | 06:33 | 07:25 | 07:22 | 08:14
| 21:14 | 20:07 |18:55  |16:47 | 16:06
]05:42 | 06:35 | 07:27 | 07:24 | 08:16
|21:12  |20:05 |18:52 |16:45 | 16:06
]05:43 | 06:36 | 07:28 | 07:26 | 08:17
|21:10  |20:02 |18:50 |16:43 | 16:05
]05:45 | 06:38 | 07:30 | 07:27 | 08:19
|21:08  |20:00 |18:48 |16:41 | 16:05
] 05:47 | 06:40 | 07:32 | 07:29 | 08:20
|21:06 | 19:58  |18:45  |16:39 | 16:04
|05:48 | 06:41 | 07:34 | 07:31 | 08:21
|21:04 | 19:55 |18:43  |16:38 | 16:04
]05:50 | 06:43 | 07:35 | 07:33 | 08:22
|21:02  |19:53  |18:41  |16:36 | 16:04
|05:52 | 06:45 | 07:37 | 07:35 | 08:24
|21:00 |19:50  |18:38  |16:34 | 16:03
|05:53 | 06:47 | 07:39 | 07:37 | 08:25
|20:58 | 19:48  |18:36  |16:32 | 16:03
|05:55 | 06:48 | 07:41 | 07:39 | 08:26
|20:56 | 19:46  |18:34  |16:31 | 16:03
]05:57 | 06:50 | 07:43 | 07:41 | 08:27
| 20:54 | 19:43  [18:31  |16:29 | 16:03
|05:58 | 06:52 | 07:44 | 07:42 | 08:28
|20:52 | 19:41  [18:29  |16:28 | 16:03
]06:00 | 06:53 | 07:46 | 07:44 | 08:29
|20:50 | 19:38  |18:27  |16:26 | 16:03
]06:02 | 06:55 | 07:48 | 07:46 | 08:30
| 20:48 | 19:36  |18:24  |16:25 | 16:03
]06:04 | 06:57 | 07:50 | 07:48 | 08:30
|20:46 | 19:33  [18:22  |16:23 | 16:03
]06:05 | 06:59 | 07:52 | 07:50 | 08:31
| 20:44  |19:31  [18:20 |16:22 | 16:03
]06:07 | 07:00 |07:54 |07:52 | 08:32
|20:41 | 19:29  |18:18  |16:20 | 16:04
]06:09 | 07:02 |07:56 | 07:53 | 08:33
|20:39  |19:26  |18:15  |16:19 | 16:04
]06:10 | 07:04 | 07:57 | 07:55 | 08:33
|20:37  |19:24  |18:13  |16:18 | 16:04
|06:12 | 07:06 |07:59 | 07:57 | 08:34
]20:35  |19:21  [18:11  |16:17 | 16:05
|06:14 | 07:07 | 08:01 | 07:59 | 08:34
]20:33  |19:19  [18:09  |16:15 | 16:05
| 06:16 | 07:09 | 08:03 | 08:00 | 08:35
]20:30 | 19:16  |18:07 |16:14 | 16:06
]06:17 | 07:11 | 08:05 | 08:02 | 08:35
|20:28  |19:14  |18:05 |16:13 | 16:07
]06:19 | 07:12 | 08:07 | 08:04 | 08:35
|20:26  |19:12  [18:03  |16:12 | 16:07
]06:21 | 07:14 | 08:09 | 08:05 | 08:35
|20:23  |19:09 [18:01  |16:11 | 16:08
]06:23 | 07:16 | 07:10 | 08:07 | 08:36
2021 |19:07 |16:58 | 16:10 | 16:09
|06:24 | 07:18 | 07:12 | 08:08 | 08:36
|20:19 | 19:04  |16:56 | 16:09 | 16:10

|06:26 | |07:14 | | 08:36
|20:17 | |16:54 | | 16:11
| 459 | 383 | 331 | 263 | 237

0 0 0 0 0

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

Tag im Monat Sonnenaufgang

-

(SS:MM)
Sonnenuntergang (SS:MM)

Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (SS:MM) Schattenende/Minuten mit Schatten
Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (SS:MM) Schattenende/Minuten mit Schatten

J\.

windPRO 3.6.366 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk
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NS

Lizenzierter Anwender:

T&H Ingenieure GmbH

Bremerhavener Heerstrale 10

DE-28717 Bremen

+49 (0) 421 79 400 600

T&H Ingenieure GmbH / info@th-ingenieure.de

Berechnet:

17.05.2023 09:21/3.6.366

(SHADOW - Kalender pro WEA
Berechnung: Gesamtbelastung WEA: 12 - E-40 (2)

J\.

(Annahmen fiir Schattenwurfberechnung

Referenzjahr fir Kalender

2023

Die dargestellten Zeiten sind die astronomisch maximal mdégliche Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint taglich von Sonnenauf- bis -untergang
Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb

| Januar

1] 08:36
| 16:12
2]08:36
| 16:13
3108:36
| 16:14
4] 08:35
| 16:15
5108:35
| 16:17
6]08:35
| 16:18
7108:34
| 16:19
8]08:34
| 16:21
9]08:33
| 16:22

10 | 08:33
| 16:23
11| 08:32
| 16:25
12| 08:32
| 16:26

13 ] 08:31
| 16:28

14 | 08:30
| 16:29

15 | 08:29
| 16:31

16 | 08:28
| 16:33

17 | 08:27
| 16:34

18 | 08:26
| 16:36

19 | 08:25
| 16:38
20| 08:24
| 16:39
21]08:23
| 16:41
221 08:22
| 16:43
23]08:21
| 16:45
241 08:20
| 16:47
251 08:18
| 16:48
26 | 08:17
| 16:50
271 08:15
| 16:52
28] 08:14
| 16:54

29 ] 08:13
| 16:56
30 | 08:11
| 16:58

31 ] 08:09
| 17:00

Sonnenscheinstunden | 252
Anzahl Minuten mit Schatten

0

|Februar |Marz

| 08:08
| 17:02
| 08:06
| 17:03
| 08:05
| 17:05
| 08:03
| 17:07
| 08:01
| 17:09
| 07:59
| 17:11
| 07:58
| 17:13
| 07:56
| 17:15
| 07:54
| 17:17
| 07:52
| 17:19
| 07:50
| 17:21
| 07:48
| 17:23
| 07:46
| 17:25
| 07:44
| 17:27
| 07:42
| 17:29
| 07:40
| 17:31
| 07:38
| 17:33
| 07:36
| 17:35
| 07:34
| 17:37
| 07:32
| 17:39
| 07:30
| 17:41
| 07:28
| 17:43
| 07:26
| 17:44
| 07:23
| 17:46
| 07:21
| 17:48
| 07:19
| 17:50
| 07:17
| 17:52
| 07:15
| 17:54

0

| 07:12
| 17:56
| 07:10
| 17:58
| 07:08
| 18:00
| 07:05
| 18:02
| 07:03
| 18:04
| 07:01
| 18:05
| 06:59
| 18:07
| 06:56
| 18:09
| 06:54
| 18:11
| 06:51
| 18:13
| 06:49
| 18:15
| 06:47
| 18:17
| 06:44
| 18:18
| 06:42
| 18:20
| 06:40
| 18:22
| 06:37
| 18:24
| 06:35
| 18:26
| 06:32
| 18:28
| 06:30
| 18:30
| 06:28
| 18:31
| 06:25
| 18:33
| 06:23
| 18:35
| 06:20
| 18:37
| 06:18
| 18:39
| 06:16
| 18:40
| 07:13
| 19:42
| 07:11
| 19:44
| 07:08
| 19:46
| 07:06
| 19:48
| 07:04
| 19:49
| 07:01
| 19:51
| 365

0

| April

] 06:59
| 19:53
| 06:56
| 19:55
] 06:54
| 19:57
| 06:52
| 19:59
| 06:49
| 20:00
| 06:47
| 20:02
] 06:44
| 20:04
| 06:42
| 20:06
] 06:40
| 20:08
] 06:37
] 20:09
] 06:35
] 20:11
] 06:33
| 20:13
] 06:30
| 20:15
] 06:28
] 20:17
] 06:26
| 20:18
] 06:23
| 20:20
] 06:21
| 20:22
] 06:19
| 20:24
] 06:17
| 20:26
] 06:14
| 20:27
] 06:12
| 20:29
] 06:10
] 20:31
] 06:08
] 20:33
| 06:06
] 20:35
] 06:03
| 20:36
] 06:01
| 20:38
] 05:59
| 20:40
] 05:57
| 20:42
] 05:55
| 20:44
] 05:53
| 20:45
|

|
| 417

0

| Mai

| 05:51
| 20:47
| 05:49
| 20:49
| 05:47
| 20:51
| 05:45
| 20:52
| 05:43
| 20:54
| 05:41
| 20:56
| 05:39
| 20:58
| 05:37
| 20:59
| 05:35
| 21:01
| 05:33
| 21:03
| 05:32
| 21:04
| 05:30
| 21:06
| 05:28
| 21:08
| 05:26
| 21:10
| 05:25
| 21:11
| 05:23
| 21:13
| 05:21
| 21:14
| 05:20
| 21:16
| 05:18
| 21:18
| 05:17
| 21:19
| 05:15
| 21:21
| 05:14
| 21:22
| 05:12
| 21:24
| 05:11
| 21:25
| 05:10
| 21:27
| 05:09
| 21:28
| 05:07
| 21:30
| 05:06
| 21:31
| 05:05
| 21:32
| 05:04
| 21:34
| 05:03
| 21:35
| 490

0

1Juni

| 05:02
| 21:36
| 05:01
| 21:37
| 05:00
| 21:39
| 04:59
| 21:40
| 04:58
| 21:41
| 04:58
| 21:42
| 04:57
| 21:43
| 04:56
| 21:44
| 04:56
| 21:45
| 04:55
| 21:46
| 04:55
| 21:46
| 04:54
| 21:47
| 04:54
| 21:48
| 04:54
| 21:49
| 04:53
| 21:49
| 04:53
| 21:50
| 04:53
| 21:50
| 04:53
| 21:51
| 04:53
| 21:51
| 04:53
| 21:52
| 04:53
| 21:52
| 04:53
| 21:52
| 04:53
| 21:52
| 04:54
| 21:52
| 04:54
| 21:53
| 04:54
| 21:53
| 04:55
| 21:53
| 04:55
| 21:52
| 04:56
| 21:52
| 04:56
| 21:52
|

|
| 506

0

13uli

| 04:57
| 21:52
| 04:58
| 21:52
| 04:58
| 21:51
| 04:59
| 21:51
| 05:00
| 21:50
| 05:01
| 21:50
| 05:02
| 21:49
| 05:03
| 21:48
| 05:04
| 21:48
| 05:05
| 21:47
| 05:06
| 21:46
| 05:07
| 21:45
| 05:08
| 21:44
| 05:09
| 21:43
| 05:10
| 21:42
| 05:12
| 21:41
| 05:13
| 21:40
| 05:14
| 21:39
| 05:16
| 21:38
| 05:17
| 21:37
| 05:18
| 21:35
| 05:20
| 21:34
| 05:21
| 21:33
| 05:23
| 21:31
| 05:24
| 21:30
| 05:26
| 21:28
| 05:27
| 21:27
| 05:29
| 21:25
| 05:30
| 21:24
| 05:32
| 21:22
| 05:33
| 21:20
| 510

0

JAugust | Septembd©Oktober |NovembefDezember

]05:35 | 06:28 | 07:19 | 07:16 | 08:10
|21:19  |20:14  [19:02  |16:52 | 16:09
]05:37 | 06:29 | 07:21 | 07:18 | 08:12
|21:17  |20:12  [19:00 |16:50 | 16:08
]05:38 | 06:31 | 07:23 | 07:20 | 08:13
|21:15  |20:10  |18:57  |16:49 | 16:07
]05:40 | 06:33 | 07:25 | 07:22 | 08:14
| 21:14 | 20:07 |18:55  |16:47 | 16:06
]05:42 | 06:35 | 07:27 | 07:24 | 08:16
|21:12  |20:05 |18:52 |16:45 | 16:06
]05:43 | 06:36 | 07:28 | 07:26 | 08:17
|21:10  |20:02 |18:50 |16:43 | 16:05
]05:45 | 06:38 | 07:30 | 07:27 | 08:19
|21:08  |20:00 |18:48 |16:41 | 16:05
] 05:47 | 06:40 | 07:32 | 07:29 | 08:20
|21:06 | 19:58  |18:45  |16:39 | 16:04
|05:48 | 06:41 | 07:34 | 07:31 | 08:21
|21:04 | 19:55 |18:43  |16:38 | 16:04
]05:50 | 06:43 | 07:35 | 07:33 | 08:22
|21:02  |19:53  |18:41  |16:36 | 16:04
|05:52 | 06:45 | 07:37 | 07:35 | 08:24
|21:00 |19:50  |18:38  |16:34 | 16:03
|05:53 | 06:47 | 07:39 | 07:37 | 08:25
|20:58 | 19:48  |18:36  |16:32 | 16:03
|05:55 | 06:48 | 07:41 | 07:39 | 08:26
|20:56 | 19:46  |18:34  |16:31 | 16:03
]05:57 | 06:50 | 07:43 | 07:41 | 08:27
| 20:54 | 19:43  [18:31  |16:29 | 16:03
|05:58 | 06:52 | 07:44 | 07:42 | 08:28
|20:52 | 19:41  [18:29  |16:28 | 16:03
]06:00 | 06:53 | 07:46 | 07:44 | 08:29
|20:50 | 19:38  |18:27  |16:26 | 16:03
]06:02 | 06:55 | 07:48 | 07:46 | 08:30
| 20:48 | 19:36  |18:24  |16:25 | 16:03
]06:04 | 06:57 | 07:50 | 07:48 | 08:30
|20:46 | 19:33  [18:22  |16:23 | 16:03
]06:05 | 06:59 | 07:52 | 07:50 | 08:31
| 20:44  |19:31  [18:20 |16:22 | 16:03
]06:07 | 07:00 |07:54 |07:52 | 08:32
|20:41 | 19:29  |18:18  |16:20 | 16:04
]06:09 | 07:02 |07:56 | 07:53 | 08:33
|20:39  |19:26  |18:15  |16:19 | 16:04
]06:10 | 07:04 | 07:57 | 07:55 | 08:33
|20:37  |19:24  |18:13  |16:18 | 16:04
|06:12 | 07:06 |07:59 | 07:57 | 08:34
]20:35  |19:21  [18:11  |16:17 | 16:05
|06:14 | 07:07 | 08:01 | 07:59 | 08:34
]20:33  |19:19  [18:09  |16:15 | 16:05
| 06:16 | 07:09 | 08:03 | 08:00 | 08:35
]20:30 | 19:16  |18:07 |16:14 | 16:06
]06:17 | 07:11 | 08:05 | 08:02 | 08:35
|20:28  |19:14  |18:05 |16:13 | 16:07
]06:19 | 07:12 | 08:07 | 08:04 | 08:35
|20:26  |19:12  [18:03  |16:12 | 16:07
]06:21 | 07:14 | 08:09 | 08:05 | 08:35
|20:23  |19:09 [18:01  |16:11 | 16:08
]06:23 | 07:16 | 07:10 | 08:07 | 08:36
2021 |19:07 |16:58 | 16:10 | 16:09
|06:24 | 07:18 | 07:12 | 08:08 | 08:36
|20:19 | 19:04  |16:56 | 16:09 | 16:10

|06:26 | |07:14 | | 08:36
|20:17 | |16:54 | | 16:11
| 459 | 383 | 331 | 263 | 237

0 0 0 0 0

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

Tag im Monat Sonnenaufgang

-

(SS:MM)
Sonnenuntergang (SS:MM)

Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (SS:MM) Schattenende/Minuten mit Schatten
Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (SS:MM) Schattenende/Minuten mit Schatten

J\.
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( Lizenzierter Anwender: )
T&H Ingenieure GmbH
Bremerhavener Heerstrale 10
DE-28717 Bremen
+49 (0) 421 79 400 600
T&H Ingenieure GmbH / info@th-ingenieure.de
Berechnet:
> 17.05.2023 09:21/3.6.366 <
SHADOW - Grafischer Kalender pro WEA
\Berechnung: Gesamtbelastung )
f ~
Schattenrezeptoren
Arl101 F: 106 H: 10 8 L: 10 12
E: 105 G:107 J: 10 10 M: 10 13
- J

windPRO 3.6.366 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk
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( Lizenzierter Anwender: )
T&H Ingenieure GmbH
Bremerhavener Heerstrale 10
DE-28717 Bremen
+49 (0) 421 79 400 600
T&H Ingenieure GmbH / info@th-ingenieure.de
Berechnet:
> 17.05.2023 09:21/3.6.366 <
SHADOW - Grafischer Kalender pro WEA
\Berechnung: Gesamtbelastung )
f ~
Schattenrezeptoren
A:lO 1 H: 10 8 K: 10 11 M: 10 13
G:107 J: 10 10 L: 10 12
- J

windPRO 3.6.366 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk
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-

Max. Minuten an einem Tag,
Astron.max.mogl.

30

Stunden/Jahr, Astron.max.mégl.

0,0 - <30,0
30,0 - <=1.000,0

ﬁschreibung:

Schattenwurfgutachten fur die Errichtung und den Betrieb
von

neun Windenergieanlagen des Typs Vestas V162-6.0 MW
im Windpark Zeven-Wistedt

'SHADOW -

Karte
Berechnung:
Gesamtbelastung

Neue WEA

Existierende WEA

B e
0 250 500 750 1000m
Karte: Ip , MaBstab 1:20.000, Mitte: UTM (north)-ETRS89 Zone: 32 Ost: 520.228 Nord: 5.900.270
Schattenrezeptor
Hohe der Schattenkarte: Hohenlinien: CONTOURLINE_ONLINEDATA_O.wpo (1)
Zeitschritt: 3 Minuten, Schrittweite: 7 Tag(e), Kartenauflosung: 20 m, Sichtbarkeit Auflésung: 10 m, Augenhdhe: 1,5 m

Lizenzierter Anwender:

T&H Ingenieure GmbH

Bremerhavener Heerstrale 10

DE-28717 Bremen

+49 (0) 421 79 400 600

T&H Ingenieure GmbH / info@th-ingenieure.de

Berechnet:

_/

N< /

\17.05.2023 09:21/3.6.366 v,

windPRO 3.6.366 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk
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