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1s) Zusammenfassung

Die vorliegende Untersuchung bezieht sich auf den Betrieb von sieben neu geplanten
Windenergieanlagen (WEA) vom Typ Vestas V150-4.2 im Windpark Lauchhammer. Es
wird die Schattenausbreitung der astronomisch maximal mdglichen Beschattungsdauer
nach LAl [1] im Rahmen der Gesamtbelastung an den ermittelten Immissionsorten unter-
sucht. Am Standort befinden sich 57 existierende WEA, die als Vorbelastung zu beriick-

sichtigen sind.

Bei Normalbetrieb der WEA ergeben die Berechnungen keine unzulassigen Uberschrei-
tungen der Immissionsrichtwerte durch den kumulativen periodischen Schattenwurf (Ge-
samtbelastung mit Einfluss der Zusatzbelastung). Im Rahmen dieser Berechnung werden

insgesamt drei Immissionsorte untersucht.

Eine Uberpriifung der Schutzwiirdigkeit der an der relevanten Fassadenseite liegenden
R&ume wurde nicht durchgefiihrt. Die Untersuchung entspricht der Maximalbetrachtung
(Worst Case) mit Immissionsrichtwerten von 30 Stunden pro Kalenderjahr und 30 Minuten

pro Kalendertag.
Grundlage der Berechnung sind die in Kapitel 4.3 und 4.4 aufgefiihrten Anlagendaten.

Nachfolgender Bericht wurde nach bestem Wissen und Gewissen mit grofter Sorgfalt
erstellt.* E 5B 5

‘Eﬁggu KOTTER

Rheine, 09.11.2018 TS/BS V]I consuimme suciveens
BonifatiusstraBe 400 - 48437 Rheine

T8l.05971-97100-Fax059 71 - 97 10-43

KOTTER Consulting Engineers GmbH & Co. KG I . _
N <& | /
v S (7 A e
i. V. Dipl.-Ing. Timm Schaer, M. Sc. i. A. André Raming, M. Eng.

*  Die Weitergabe von Daten oder Informationen ist dem Auftraggeber gestattet. Authentisch ist dieses Dokument nur mit
Originalunterschrift. Bezliglich der Urheberrechte verweisen wir auf die aktuell giiltigen KCE-Beratungsbedingungen.
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2) Situation und Aufgabenstellung

Die Lauchhammer Green Energy GmbH & Co. KG plant die Errichtung von sieben Wind-
energieanlagen (WEA) vom Typ Vestas V150-4.2 mit einer jeweiligen Nabenhdhe von
hn = 166,0 m und einer elektrischen Leistung von Pe = 4.200 kW am Standort 01998 Klett-
witz, Kreis Oberspreewald-Lausitz in Brandenburg. Zum Erlangen der Genehmigung fir
die Errichtung der neuen Windenergieanlagen ist der Nachweis der Schattenwurfausbrei-
tung notwendig. Fur die Berechnungen werden die Hinweise zur Ermittlung und Beurtei-
lung der optischen Immissionen von Windenergieanlagen nach dem Landerausschuss fiir

Immissionsschutz (LAI) [1] angewendet.

In der Umgebung des Standortes befinden sich 57 Windenergieanlagen, die als Vorbelas-

tung an den Immissionsorten zu berlcksichtigen sind.

In der Prognose soll ermittelt werden, ob die Gesamtbelastung die Immissionsrichtwerte
des kumulativen periodischen Schattenwurfes (Grenzwertliberschreitung der Gesamtbe-

lastung mit Einfluss der Zusatzbelastung) an den umliegenden Immissionspunkten einhalt.
In der Nachbarschaft des geplanten Standortes befinden sich mehrere immissionsrele-
vante Gehdfte und Wohnhauser, welche um die geplanten WEA angeordnet sind. Eine

Beurteilung der Schutzwurdigkeit hat nicht stattgefunden.

Die Ergebnisse der Untersuchung sind in Form eines Schattenwurfgutachtens vorzulegen.
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3) Berechnungs- und Beurteilungsgrundlagen

Fir die Berechnung und Bearbeitung werden folgende Vorschriften, Normen und Unterla-

gen herangezogen:

[11 Hinweise zur Ermittlung und Beurteilung der optischen Immissionen von Windener-
gieanlagen (WEA-Schattenwurf-Hinweise), verabschiedet auf der 103. Sitzung des
Landerausschusses fir Immissionsschutz (LAI), 06.-08.05.2002

[2] Bundes-Immissionsschutzgesetz in der Fassung der Bekanntmachung vom
17. Mai 2013 (BGBI. S. 1274), das durch Artikel 1 des Gesetzes vom
20. November 2014 (BGBI. S. 1740) geandert worden ist

[3] WindPRO 3.2.712 SP2, Herausgeber EMD International A/S (DK)

[4] Ausschnitt aus der Deutschen Grundkarte Maf3stab 1:10.000 in digitaler Form
(UTM, Zone 33: untere linke Ecke: RW = 416.000, HW = 5.705.000; obere rechte
Ecke: RW =425.500, HW = 5.715.800). Herausgeber: Landesvermessung und
Geobasisinformation Brandenburg (LGB) © 2018
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4)) Berechnungsvoraussetzungen fiir optische Immissionen

4.1. Grundlagen

Die optischen Immissionen von WEA beziehen sich auf den dynamischen Rotorschlag
(periodischer Schattenwurf). Der statische, vom Turm erzeugte Schatten bildet keinen re-
levanten und zu berlcksichtigenden Effekt, da primar die frequentierenden Lichtwechsel

als Immissionen gelten und beim Menschen zu Belastigungswirkungen fihren kénnen [2].

Die Schattenlange einer WEA hangt stark von der jeweiligen Jahreszeit ab. So sind die
Einwirkbereiche in den Wintermonaten langer, da der Sonnenstand zu einem spéateren
Zeitpunkt morgens und zu einem friiheren Zeitpunkt abends niedriger ist als in den

Sommermonaten. Die Berechnung bertcksichtigt einen Sonnenstand von mindestens 3°.

Eine Untersuchung der optischen Immissionen soll an Immissionsorten mit schutzwirdi-
gen Raumen oder an Bereichen, die planungsrechtlich Potential fir eine entsprechende
Bebauung geben, stattfinden [1]. Die Schutzwirdigkeit besteht bei:

Wohnraumen
Schlafrdumen
Unterrichtsraumen

Biroraumen, Praxisraumen, Arbeitsrdumen etc.

An den einzelnen Immissionsorten wurde die Schutzwirdigkeit nicht untersucht. Fir alle

Fassadenseiten wird eine Worst Case-Betrachtung durchgefihrt.

Eine Unterscheidung zwischen Kern- und Halbschatten findet in der Berechnung des

Worst Case-Szenarios keine Anwendung.
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4.2. Astronomisch maximal mégliche Beschattungsdauer

Auf Grundlage der Hinweise zur Ermittlung und Beurteilung der optischen Immissionen
von Windenergieanlagen des Landerausschusses fur Immissionsschutz (LAI), Arbeits-
kreis Lichtimmissionen [1], sind die Berechnungen flir eine Maximalbetrachtung durch die

astronomisch maximal méglichen Beschattungszeiten durchzufuhren.

Sofern die Grenzwerte fur die astronomisch maximal moégliche Beschattungsdauer

30 Stunden / Jahr und
30 Minuten / Tag

von allen WEA im Umkreis an den Immissionsorten Uberschritten werden, wird davon
ebenfalls eine Uberschreitung der realen Beschattungszeiten abgeleitet (8 Stun-
den/Jahr). In entsprechenden Fallen werden Abschaltvorrichtungen in den WEA

installiert und zeitliche Strategien entwickelt.

Die folgenden Annahmen werden flr eine Betrachtung der astronomisch maximal maogli-

chen Beschattungsdauer vorausgesetzt:

Die Sonne scheint durchgehend taglich von Sonnenauf- bis -untergang.
Ausreichender Wind fir eine dauerhafte Bewegung der Rotoren (100 % Verfligbar-
keit).

Die WEA sind immer in Betrieb und stehen mit der Rotorflache immer senkrecht zur
Sonneneinfallsrichtung.

Minimale relevante Sonnenhdhe tber Horizont mit 3°.

Es werden keine Hindernisse angenommen, die eine abschirmende Wirkung besit-
zen.

An den Gebauden mit schutzwirdigen Rdumen werden die Schattenrezeptoren im

Gewachshausmodus platziert, d. h. der Schatten wirkt von allen Seiten ein.
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Die Berechnung der optischen Immissionen erfolgt mit Hilfe des Berechnungsprogramms
WindPRO, Version 3.2.712 SP2 [3]. Als Immissionspunkte wird ein Schattenrezeptor (SR)
an der kritischen Fensterseite der Gebaude mit schutzwirdigen Rdumen angesetzt. Im
Modell wird dieser mit einer Breite x Hohe von 0,1 m x 0,1 m in 2 m Hohe lber Grund

platziert.

Die Sonne wird als Punktquelle angesehen und die Rotorflache als Kreisflache im Zuge

der Maximalbetrachtung betrachtet.

4.3. Windenergieanlagen der Vorbelastung

In der nahen Umgebung des Standortes befinden sich 57 weitere Windenergieanlagen,
die als Vorbelastung zu bericksichtigen sind. Die Informationen Uber die anzusetzende
Vorbelastung am Standort sind vom Auftraggeber vorgegeben. Die UTM/ETRS89-Koordi-
naten (Zone 32) befinden sich im SHADOW-Hauptergebnis in Anlage A2.

Typ V112 V117
WEA 1-01 bis WEA [-19, VEA 11-01 bis WEA [I-03,
Bezeichnung WEA [-24 bis WEA 1-31, WEA [1-09 bis WEA 11-14,
WEA [1-04 bis WEA 11-08 WEA 1I-16
Hersteller Vestas Vestas
Nabenhdhe hy [m] 140,0 141,5
Rotordurchmesser [m] 112,0 117,0
Nennleistung [kW] 3.300 3.300
Maximale Blatttiefe [m] 4,00 [3] 4,00 [3]
Schattenbereich [m] 1.708 [3] 1.732 [3]

(Teil 1 von Tabelle 1)
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Typ V80 Va0
Bezeichnung WEA S01 bis WEA S13, VEA S18 und WEA S8a
Hersteller Vestas Vestas
Nabenhdhe hy [m] 100,0 105,0
Rotordurchmesser [m] 80,0 90,0
Nennleistung [kW] 2.000 2.000
Maximale Blatttiefe [m] 3,52 [3] 3,51 [3]
Schattenbereich [m] 1.581[3] 1.506 [3]

(Teil 2 von Tabelle 1)

Tabelle 1: Anlagendaten der vorhandenen Windenergieanlagen der Vorbelastung im

Windpark Lauchhammer.

44. Windenergieanlagen der Zusatzbelastung

Die relevante Zusatzbelastung besteht im Windpark Lauchhammer aus sieben neu ge-
planten WEA vom Typ Vestas V150-4.2 mit einer jeweiligen Nabenhéhe von hy = 166,0 m
und einem Rotordurchmesser von 150,0 m. Die Nabenhoéhe ist vom Auftraggeber vorge-
geben. Die UTM/ETRS89-Koordinaten (Zone 33) befinden sich im SHADOW-Hauptergeb-
nis in Anlage A2.

Typ Vestas V150-4.2
Bezeichnung WEA 11-20 bis WEA 11-26

Hersteller Vestas
Nabenhéhe hy [m] 166,0
Rotordurchmesser [m] 150,0
Nennleistung [kW] 4.200
Maximale Blatttiefe [m] 4,20 [3]

Schattenbereich [m] 1.901 [3]

Tabelle 2: Anlagendaten der Windenergieanlagen der Zusatzbelastung im Windpark
Lauchhammer.

Der Schattenbereich berechnet sich aus den Abmafien der WEA (Rotordurchmesser,

Nabenhdhe und Blatttiefe) und dem variierenden Sonnenstand.
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Die Aufnahme der relevanten Immissionsorte, die die Grenzwerte Uberschreiten, erfolgt

auf Grundlage der Schattenausbreitungsdarstellung. Demnach werden alle Gebaude mit

schutzwirdigen Raumen innerhalb der jahrlichen und taglichen Grenzwerte der Gesamt-

belastung, bei denen die Zusatzbelastung einen Einfluss hat, im Rahmen der weiteren

Berechnung der einzelnen Schattenwurfzeiten untersucht. Innerhalb dieser Auflistung sind

drei mafigebliche Schattenrezeptoren aufgenommen worden. Die Tabelle 3 zeigt die
Schattenrezeptoren mit deren Adressen und den UTM/ETRS89-Koordinaten (Zone 33)

auf.
Bezeich- UTM-Koordinaten
Adresse
nung Ost Nord
SR-01 |August-Bebel-Stralte 10, 01979 Lauchhammer 419.230 5.709.424
SR-02 |Gartenweg 1, 01979 Kostebrau 418.913 5.709.421
SR-03 |[Romerkeller Stral’e 3, 01979 Kostebrau 419.035 5.709.243

Tabelle 3: Immissionsorte am Standort Klettwitz.

Aus den Koordinaten der untersuchten Immissionsorte (10) und der WEA der Zusatzbe-

lastung, s. Anlage A, ergeben sich folgende horizontale Abstande:

Bezeichnung Abstand [m]

SR-01 SR-02 SR-03
WEA 11-20 1.975 2.015 2.172
WEA 1I-21 1.748 1.839 1.969
WEA 11-22 1.371 1.418 1.569
WEA 11-23 1.626 1.798 1.879
WEA 11-24 1.806 2.040 2.071
WEA 11-25 1.037 1.108 1.245
WEA 11-26 1.582 1.852 1.846

Tabelle 4. Horizontale Abstande der Zusatzbelastung im Windpark Lauchhammer zu

den untersuchten Immissionsorten (Angaben auf volle Meter gerundet).
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5) Berechnung der Schattenwurfimmissionen

Auf Grundlage des Kapitels 4.) wurden folgende Ergebnisse ermittelt. In den Berechnun-
gen wurden keine vorhandenen Abschaltzeiten bericksichtigt und stellen somit das

Worst Case-Szenario dar.

5.1. Astronomisch maximal mégliche Beschattungsdauer der Vorbelastung

Im Folgenden wird die maximal mdgliche jahrliche Schattenwurfdauer (Grenzwert
30 Stunden/Jahr) und maximal mogliche tagliche Schattendauer (30 Minuten/Tag) der
Vorbelastung mit einer WEA dargestellt:

lKﬁTTER
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Maximal mogli- Grenzwertiiber- Maximal mégli- | Grenzwertiber-

. che Schatten- . che Schatten- schreitung
Immissionsorte A schreitung o .
dauer jahrlich 30 h/a VB [h/a] dauer taglich 30 min/d VB
VB [h/a] VB [min/d] [min/d]
SR-01 00:00:00 - 00:00 --
SR-02 00:00:00 - 00:00 --
SR-03 00:00:00 -- 00:00 --
Tabelle 5: Schattenwurfzeiten der Vorbelastung; Uberschreitung der Grenzwerte an

den Immissionsorten.

Im Rahmen der Schattenwurfzeiten fihren die WEA der Vorbelastung an keinen seitens
der Zusatzbelastung relevanten Schattenrezeptoren zu unzuldssigen Uberschreitungen

der Grenzwerte.

5.2. Astronomisch maximal mégliche Beschattungsdauer der Zusatzbelastung

Im Folgenden wird die maximal mdgliche jahrliche Schattenwurfdauer (Grenzwert
30 Stunden/Jahr) und maximal mégliche tagliche Schattendauer (30 Minuten/Tag) der Zu-

satzbelastung mit sieben Vestas V150-4.2 dargestellt:



Seite 12 von 118 zum Bericht Nr. 214192-03.02

Maximal mdgli- Grenzwertiiber- Maximal mdgli- | Grenzwertlber-
. che Schatten- . che Schatten- schreitung
Immissionsorte - schreitung - .
dauer jahrlich 30 h/a ZB [h/a] dauer taglich 30 min/d ZB
ZB [h/a] ZB [min/d] [min/d]
SR-01 03:07:00 -- 00:09 --
SR-02 15:52:00 - 00:20 -
SR-03 00:07:00 - 00:01 -
Tabelle 6: Schattenwurfzeiten der Zusatzbelastung; Uberschreitung der Grenzwerte

an den Immissionsorten.

Im Rahmen der Schattenwurfzeiten fuhren die sieben WEA der Zusatzbelastung an kei-

nem Schattenrezeptoren zu unzuldssigen Uberschreitungen eines Grenzwertes.

5.3.

Astronomisch maximal mégliche Beschattungsdauer der Gesamtbelastung

Die Tabelle 7 zeigt die auf Basis der Schattenwurfzeiten von Vor- und Zusatzbelastung

kumulativ Uberschrittenen Grenzwerte.
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Maximal maogli- Grenzwertiiber- Maximal mdgli- | Grenzwertliber-

. che Schatten- . che Schatten- schreitung
Immissionsorte s schreitung - :
dauer jahrlich 30 h/a GB [h/a] dauer taglich 30 min/d GB
GB [h/a] GB [min/d] [min/d]
SR-01 03:07:00 - 00:09 -
SR-02 15:52:00 - 00:20 -
SR-03 00:07:00 - 00:01 --
Tabelle 7: Schattenwurfzeiten der Gesamtbelastung; Uberschreitung der Grenzwerte

an den Immissionsorten.

Die Berechnung zeigt an keinem Schattenrezeptoren unzulassige Uberschreitungen durch
periodischen Schattenwurf der Gesamtbelastung bei einem zu berucksichtigenden Grenz-
wert auf.
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Im Zuge der Bewertung weist die Zusatzbelastung eine Relevanz auf, sofern die neu ge-
planten WEA zu einer Uberschreitung der jahrlichen Grenzwerte von 30 Stunden/Jahr
oder die taglichen Grenzwerte von 30 Minuten/Tag fihren. Weiterhin besteht fur die Zu-
satzbelastung eine Relevanz, sofern zusatzliche Schattenwurfzeiten an den schon seitens

der Vorbelastung Uberschrittenen Immissionsorten zu erwarten sind.

6.1. Maximal mogliche jahrliche Schattendauer

Im Folgenden wird die maximal mdgliche jahrliche Schattenwurfdauer in Bezug auf durch

die Zusatzbelastung verursachten Uberschreitungen bewertet:

Maximal mogli- | Maximal mogli- Grenzwertiiber-
To) che Schatten- | che Schatten- schreitun Erhéhung Rele-
dauer jahrlich | dauer jahrlich 30 h/a GB [ﬁ/a] durch ZB [h/a] | vanz

VB [h/a] GB [h/a]
SR-01 00:00:00 03:07:00 -- 03:07:00 nein
SR-02 00:00:00 15:52:00 -- 15:52:00 nein
SR-03 00:00:00 00:07:00 - 00:07:00 nein
Tabelle 8: Bewertung der maximal moglichen jahrlichen Schattendauer der Vor- und

Gesamtbelastung, Grenzwertliberschreitung der Gesamtbelastung, Dar-

stellung der Erhdhung durch die Zusatzbelastung.

An keinem der Immissionsorte kommt es zu einer Uberschreitung des Grenzwertes der

Gesamtbelastung durch die mdgliche jahrliche Schattendauer.
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Maximal mogliche tagliche Schattendauer

Im Folgenden wird die maximal moégliche tagliche Schattenwurfdauer in Bezug auf durch

die Zusatzbelastung verursachten Uberschreitungen bewertet:

Maximal mogli- | Maximal moégli- | Grenzwertlber- Erhéhun
che Schatten- | che Schatten- schreitung 9 Rele-
[0] . . . durch ZB
dauer taglich dauer taglich 30 min/d GB [min/d] vanz
VB [min/d] GB [min/d] [min/d]
SR-01 00:00 00:09 - 00:09 nein
SR-02 00:00 00:20 - 00:20 nein
SR-03 00:00 00:01 - 00:01 nein
Tabelle 9:

Bewertung der maximal mdglichen taglichen Schattendauer der Vor- und

Gesamtbelastung, Grenzwertlberschreitung der Gesamtbelastung, Dar-

stellung der Erhdhung durch die Zusatzbelastung.

An keinem der Immissionsorte fiihrt die Gesamtbelastung zu einer Uberschreitung der

Schattenwurfdauer bzw. des Grenzwertes durch die mdgliche tagliche Schattendauer.
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7)) Anlagen

Anlage A: Schattenausbreitung der Gesamtbelastung

Anlage A1: SHADOW-Karte mit Darstellung des Lageplanes und der Schattenaus-
breitung der Gesamtbelastung unterteilt in Minuten / Tag und Stunden /

Jahr (Grenzwerte)

Anlage A2: SHADOW-Hauptergebnis mit Darstellung der Gesamtbelastung, Immis-
sionsorte SR-01 bis SR-03, Berechnungsergebnisse Stunden / Jahr,

Schattentage / Jahr und maximalen Stunden / Tag

Anlage A3: SHADOW-Kalender mit Darstellung der Schattenzeiten je Immissionsort
SR-01 bis SR-03 Uber das ganze Jahr

Anlage A4: SHADOW-Grafischer Kalender mit Darstellung der Schattenzeiten je Im-

missionsort durch die einzelnen WEA (ber das ganze Jahr

Anlage A5: SHADOW-Kalender pro WEA mit Darstellung der Beschattungszeiten je
WEA (ber das ganze Jahr
Anlage A6: SHADOW-Grafischer Kalender pro WEA mit Darstellung der Beschat-

tungszeiten je WEA an den Immissionsorten Uber das ganze Jahr

Anlage B: Schattenausbreitung der Vor- und Zusatzbelastung
Anlage B1: SHADOW-Hauptergebnis mit Darstellung der Vorbelastung, Immission-

sorte SR-01 bis SR-03, Berechnungsergebnisse Stunden / Jahr, Schat-

tentage / Jahr und maximalen Stunden / Tag
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Anlage B2: SHADOW-Hauptergebnis mit Darstellung der Zusatzbelastung, Immissi-
onsorte SR-01 bis SR-03, Berechnungsergebnisse Stunden / Jahr,

Schattentage / Jahr und maximalen Stunden / Tag
Anlage B3: SHADOW-Karte mit Darstellung des Lageplanes und der Schattenaus-

breitung der Zusatzbelastung unterteilt in Minuten / Tag und Stunden /
Jahr

Anlage C: Bilder der untersuchten Immissionsorte



Anlage A:

Anlage A1:
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Schattenausbreitung der Gesamtbelastung

SHADOW-Karte mit Darstellung des Lageplanes und der Schattenaus-
breitung der Gesamtbelastung unterteilt in Minuten / Tag und Stunden /
Jahr



Projekt:

214192-03 WP Lauchhammer

SHADOW - Karte
Berechnung: Gesamtbelastung
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Karte: EMD OpenStreetMap , MaBstab 1:50.000, Mitte: UTM (north)-ETRS89 Zone: 33 Ost: 420.120 Nord: 5.709.780
A Neue WEA X Existierende WEA (s Schattenrezeptor
Hohe der Schattenkarte: Hohenraster-Objekt: 214192-03 WP Klettwitz_EMDGrid_0.wpg (1)
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Lizenzierter Anwender:

KOTTER Consulting Engineers GmbH & Co. KG
Bonifatiusstr. 400

DE-48432 Rheine

+49 5971 9710-31

Bunk / bunk@koetter-consulting.com
Berechnet:

07.11.2018 07:49/3.2.712

Voraussetzungen fiir Berechnung des Schattenwurfs
Beschattungsbereich der WEA

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

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

Die dargestellten Zeiten sind die astronomisch maximal magliche
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 beriicksichtigt, wenn sie von keinem Teil der
Rezeptorflache aus sichtbar ist. Die Sichtbarkeitsberechnung basiert auf

den folgenden Annahmen:

Verwendete Hohenlinien: Hohenraster-Objekt: 214192-03 WP Klettwitz_EMD(

X b, o
WEA S01
>k W 5 S0450751¢
£hCosEA SOSSLIRER .03
A S03-. 312°A 1-05 1-06
O WEA SI30SWEA 1:093-10
WEA ITWEA I-U/I-111.171-13
Ey A T1-21WFA 1-14(-15[-16
AWEA 11-22, 1:231 4 WEA 1-18
WEA I1-25yga 11-36A 119

X X HEAI-24
@ HUFA 1-25WEA 1-27
¢€DSR-01
Sr-U>

>k WEA 1-28(-291-30
K WEWEA S8ar.3;
SHWHA WEA 11-0413
K WEWEA 11-05].q¢

Hindernisse in Berechnung verwendet
Berechnungshohe 4.Gr. fiir Karte: 1,5 m

Rasterauflosung: 1,0 m

Alle Koordinatenangaben in:

K W

ATT.

EAI-081-09

S TWER T1-WEA 1-13

11-16.

(C) OpenStreetMap contributors, Data OpenStreetMap and contributors, ODbL

MaBstab 1:100.000

UTM (north)-ETRS89 Zone: 33 A Neue WEA X Existierende WEA & Schattenrezeptor
WEA
WEA-Typ Schattendaten
Ost Nord Z Beschreibung Ak- Hersteller Typ Nenn- Rotor- Naben- Beschatt.- U/min
tu- leistung durch- hohe Bereich
ell messer
[m] [kw]  [m] [m] [m]  [U/min]
WEA 1-01 420.133 5.712.388 133,0 VESTAS V1l...Ja  VESTAS V112-3.3 Gridstreame-3.300 3.300 112,0  140,0 1.708 .
WEA I-02 420.005 5.712.088 131,5 VESTASV1l...Ja  VESTAS V112-3.3 Gridstreame-3.300 3.300 112,0 140,0 1.708 13,1
WEA 1-03 420.573 5.712.249 131,9 VESTASV1l...Ja  VESTAS V112-3.3 Gridstreame-3.300 3.300 112,0  140,0 1.708 13,1
WEA I-04 419.968 5.711.758 132,9 VESTAS V1l...Ja  VESTAS V112-3.3 Gridstreame-3.300 3.300 112,0 140,0 1.708 13,1
WEA 1-05 420.408 5.711.947 132,3 VESTASV1l...Ja  VESTAS V112-3.3 Gridstreame-3.300 3.300 112,0  140,0 1.708 13,1
WEA I-06 420.952 5.711.965 155,2 VESTAS V1l...Ja  VESTAS V112-3.3 Gridstreame-3.300 3.300 112,0 140,0 1.708 13,1
WEA I-07 420.213 5.711.486 132,3 VESTASV1l...Ja  VESTAS V112-3.3 Gridstreame-3.300 3.300 112,0 140,0 1.708 13,1
WEAI-08 420.601 5.711.706 132,4 VESTASV1l...Ja  VESTAS V112-3.3 Gridstreame-3.300 3.300 112,0 140,0 1.708 13,1
WEAI-09 421.096 5.711.687 154,8 VESTAS V11... Ja  VESTAS V112-3.3 Gridstreame-3.300 3.300 112,0 140,0 1.708 13,1
WEAI-10 421.544 5.711.640 153,0 VESTASV11...Ja  VESTAS V112-3.3 Gridstreame-3.300 3.300 112,0 140,0 1.708 13,1
WEAI-11 420.688 5.711.433 132,5 VESTASV1l...Ja  VESTAS V112-3.3 Gridstreame-3.300 3.300 112,0 140,0 1.708 13,1
WEAI-12 421.175 5.711.366 155,7 VESTASV11...Ja  VESTAS V112-3.3 Gridstreame-3.300 3.300 112,0 140,0 1.708 13,1
WEA I-13 421.650 5.711.340 153,4 VESTASV11...Ja  VESTAS V112-3.3 Gridstreame-3.300 3.300 112,0 140,0 1.708 13,1
WEA I-14 420.821 5.711.091 152,6 VESTAS V1l...Ja  VESTAS V112-3.3 Gridstreame-3.300 3.300 112,0  140,0 1.708 13,1
WEA I-15 421.283 5.711.079 154,7 VESTAS V11...Ja  VESTAS V112-3.3 Gridstreame-3.300 3.300 112,0 140,0 1.708 13,1
WEAI-16 421.750 5.711.035 154,0 VESTAS V11...Ja  VESTAS V112-3.3 Gridstreame-3.300 3.300 112,0 140,0 1.708 13,1
WEA I-17 421.303 5.710.760 153,6 VESTAS V11...Ja  VESTAS V112-3.3 Gridstreame-3.300 3.300 112,0 140,0 1.708 13,1
WEA I-18 421.757 5.710.705 151,5 VESTASV11...Ja  VESTAS V112-3.3 Gridstreame-3.300 3.300 112,0 140,0 1.708 13,1
WEA I-19 421.346 5.710.445 150,3 VESTAS V1l...Ja  VESTAS V112-3.3 Gridstreame-3.300 3.300 112,0 140,0 1.708 13,1
WEA I-24 422.038 5.709.811 149,0 VESTAS V11... Ja  VESTAS V112-3.3 Gridstreame-3.300 3.300 112,0 140,0 1.708 13,1
WEAI-25 421.090 5.709.518 156,2 VESTAS V11...Ja  VESTAS V112-3.3 Gridstreame-3.300 3.300 112,0 140,0 1.708 13,1
WEA I-26 421.656 5.709.530 151,9 VESTAS V1l...Ja  VESTAS V112-3.3 Gridstreame-3.300 3.300 112,0 140,0 1.708 13,1
WEA1-27 422.234 5.709.543 148,6 VESTAS V11... Ja  VESTAS  V112-3.3 Gridstreame-3.300 3.300 112,0 140,0 1.708 13,1
WEA I-28 421.232 5.709.259 158,2 VESTAS V11...Ja  VESTAS V112-3.3 Gridstreame-3.300 3.300 112,0 140,0 1.708 13,1
WEAI-29 421.675 5.709.225 153,2 VESTASV1l1...Ja  VESTAS V112-3.3 Gridstreame-3.300 3.300 112,0 140,0 1.708 13,1
WEA I-30 422.144 5.709.194 148,9 VESTAS V1l...Ja  VESTAS V112-3.3 Gridstreame-3.300 3.300 112,0 140,0 1.708 13,1
WEAI-31 422.009 5.708.845 151,0 VESTASV1l...Ja  VESTAS V112-3.3 Gridstreame-3.300 3.300 112,0 140,0 1.708 13,1
WEAII-01 421.147 5.708.948 158,3 VESTAS V11...Ja  VESTAS V117-3.3 GridStreame-3.300 3.300 117,0 141,5 1.732 13,1
WEAII-02 420.839 5.708.667 152,6 VESTAS V11...Ja  VESTAS V117-3.3 GridStreame-3.300 3.300 117,0 141,5 1.732 13,1
WEA II-03 420.916 5.708.385 151,0 VESTAS V11...Ja  VESTAS V117-3.3 GridStreame-3.300 3.300 117,0 141,5 1.732 13,1
WEAII-04 421.426 5.708.630 151,2 VESTASV1l...Ja  VESTAS V112-3.3 Gridstreame-3.300 3.300 112,0 140,0 1.708 13,1
WEA II-05 421.362 5.708.325 149,1 VESTAS V11...Ja  VESTAS V112-3.3 Gridstreame-3.300 3.300 112,0 140,0 1.708 13,1
WEAII-06 421.826 5.708.237 152,5 VESTASV11...Ja  VESTAS V112-3.3 Gridstreame-3.300 3.300 112,0 140,0 1.708 13,1
WEA II-07 420.866 5.708.085 146,0 VESTAS V11...Ja  VESTAS V112-3.3 Gridstreame-3.300 3.300 112,0 140,0 1.708 13,1
WEAII-08 421.321 5.707.983 137,6 VESTAS V11... Ja  VESTAS V112-3.3 Gridstreame-3.300 3.300 112,0 140,0 1.708 13,1
WEAII-09 421.903 5.707.924 150,4 VESTAS V11...Ja  VESTAS V117-3.3 GridStreame-3.300 3.300 117,0 141,5 1.732 13,1
WEAII-10 420.629 5.707.730 146,6 VESTAS V11...Ja  VESTAS V117-3.3 GridStreame-3.300 3.300 117,0 141,5 1.732 13,1

(Fortsetzung nachste Seite)...
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WEA-Typ
Ost Nord Z Beschreibung Ak- Hersteller Typ Nenn-  Rotor-
tu- leistung durch-
ell messer
[m] [kw]  [m]
WEAII-11 420.975 5.707.547 149,7 VESTAS V11...Ja  VESTAS V117-3.3 GridStreame-3.300 3.300 117,0
WEAII-12 421.503 5.707.650 150,4 VESTAS V11...Ja  VESTAS V117-3.3 GridStreame-3.300 3.300 117,0
WEAII-13 422.036 5.707.592 150,1 VESTAS V11...Ja  VESTAS V117-3.3 GridStreame-3.300 3.300 117,0
WEAII-14 420.779 5.707.199 148,7 VESTAS V11...Ja  VESTAS V117-3.3 GridStreame-3.300 3.300 117,0
WEAII-16 421.364 5.707.304 150,6 VESTAS V11...Ja  VESTAS V117-3.3 GridStreame-3.300 3.300 117,0
WEAII-20 419.303 5.711.398 121,9 VESTAS V15... Ja  VESTAS  V150-4.2-4.200 4.200 150,0
WEAII-21 419.571 5.711.138 122,0 VESTAS V15...Ja  VESTAS V150-4.2-4.200 4.200 150,0
WEAII-22 419.263 5.710.795 121,2 VESTASV15... Ja  VESTAS  V150-4.2-4.200 4.200 150,0
WEAII-23 419.990 5.710.861 121,9 VESTASV15...Ja  VESTAS V150-4.2-4.200 4.200 150,0
WEAII-24 420.484 5.710.723 122,7 VESTAS V15... Ja  VESTAS  V150-4.2-4.200 4.200 150,0
WEAII-25 419.301 5.710.459 162,2 VESTAS V15...Ja  VESTAS V150-4.2-4.200 4.200 150,0
WEAII-26 420.526 5.710.332 122,5 VESTASV15...Ja  VESTAS V150-4.2-4.200 4.200 150,0
WEA S01 418.450 5.712.973 155,8 VESTAS V80-...Ja  VESTAS  V80-2.0MW-2.000 2.000 80,0
WEA S02 418.384 5.712.584 157,8 VESTAS V80-...Ja  VESTAS  V80-2.0MW-2.000 2.000 80,0
WEA S03 418.316 5.712.191 155,2 VESTAS V80-...Ja  VESTAS  V80-2.0MW-2.000 2.000 80,0
WEA S04 418.992 5.712.780 153,6 VESTAS V80-...Ja  VESTAS  V80-2.0MW-2.000 2.000 80,0
WEA S05 418.748 5.712.420 155,7 VESTAS V80-...Ja  VESTAS  V80-2.0MW-2.000 2.000 80,0
WEA S06 418.627 5.712.048 153,2 VESTAS V80-...Ja  VESTAS  V80-2.0MW-2.000 2.000 80,0
WEA S07 419.385 5.712.709 152,6 VESTAS V80-...Ja  VESTAS  V80-2.0MW-2.000 2.000 80,0
WEA S08 419.142 5.712.348 151,9 VESTAS V80-...Ja  VESTAS  V80-2.0MW-2.000 2.000 80,0
WEA S09 418.976 5.712.041 154,1 VESTAS V80-...Ja  VESTAS  V80-2.0MW-2.000 2.000 80,0
WEA S10 419.818 5.712.628 150,9 VESTAS V80-...Ja  VESTAS  V80-2.0MW-2.000 2.000 80,0
WEA S11 419.542 5.712.339 152,5 VESTAS V80-...Ja  VESTAS  V80-2.0MW-2.000 2.000 80,0
WEA S12 419.641 5.711.952 147,6 VESTAS V80-...Ja  VESTAS  V80-2.0MW-2.000 2.000 80,0
WEA S13 419.295 5.711.898 153,1 VESTAS V80-...Ja  VESTAS  V80-2.0MW-2.000 2.000 80,0
WEA S18 421.901 5.708.538 152,3 VESTAS V90-...Nein VESTAS  V90-2.0 GridStreamer-2.000  2.000 90,0
WEA S84 421.573 5.708.923 153,0 VESTAS V90-...Nein VESTAS = V90-2.0 GridStreamer-2.000  2.000 90,0
Schattenrezeptor-Eingabe
Nr. Name Ost Nord Z  Breite Hohe Hohe Azimutwinkel Neigung
G.Gr.  (von Siid) des
Fensters
[m] [m] [m] [m] [°] [°]
SR-01 SR-01, August-Bebel-StraBe 10, 01979 Lauchhammer 419.230 5.709.424 157,2 0,1 0,1 0,0 90,0
SR-02 SR-02, Gartenweg 1, 01979 Kostebrau 418.913 5.709.421 1585 0,1 0,1 0,0 90,0
SR-03 SR-03, Romerkeller StraBe 3, 01979 Kostebrau 419.035 5.709.243 161,3 0,1 0,1 0,0 90,0

Berechnungsergebnisse

Schattendaten
Naben-  Beschatt.-  U/min
héhe Bereich
[m] [m] [U/min]
141,5 1.732 13,1
141,5 1.732 13,1
141,5 1.732 13,1
141,5 1.732 13,1
141,5 1.732 13,1
166,0 1.901 10,4
166,0 1.901 10,4
166,0 1.901 10,4
166,0 1.901 10,4
166,0 1.901 10,4
166,0 1.901 10,4
166,0 1.901 10,4
100,0 1.581 16,7
100,0 1.581 16,7
100,0 1.581 16,7
100,0 1.581 16,7
100,0 1.581 16,7
100,0 1.581 16,7
100,0 1.581 16,7
100,0 1.581 16,7
100,0 1.581 16,7
100,0 1.581 16,7
100,0 1.581 16,7
100,0 1.581 16,7
100,0 1.581 16,7
105,0 1.506 15,2
105,0 1.506 15,2
Ausrichtungsmodus  Augenhdhe
(2vI)
0.Gr.
[m]
"Gewdchshaus-Modus" 2,1
"Gewdchshaus-Modus" 2,1
"Gewdchshaus-Modus" 2,1

Max.Schattendauer/Tag

Schattenrezeptor
astron. max. mogl. Beschattungsdauer
Nr. Name Stunden/Jahr  Schattentage/Jahr
[h/a] [d/a]
SR-01 SR-01, August-Bebel-StraBe 10, 01979 Lauchhammer 3:07 28
SR-02 SR-02, Gartenweg 1, 01979 Kostebrau 15:52 68
SR-03 SR-03, Romerkeller StraBe 3, 01979 Kostebrau 0:07 7

Gesamtmenge der max. mdgl. Beschattung an Rezeptoren pro WEA
Nr. Name

WEA I-01 VESTAS V112-3.3 Gridstreame 3300 112.0 !0! NH: 140,0 m (Ges:196,0 m) (2)
WEA 1-02 VESTAS V112-3.3 Gridstreame 3300 112.0 !0! NH: 140,0 m (Ges:196,0 m) (3)
WEA 1-03 VESTAS V112-3.3 Gridstreame 3300 112.0 !0! NH: 140,0 m (Ges:196,0 m) (4)
WEA 1-04 VESTAS V112-3.3 Gridstreame 3300 112.0 !0! NH: 140,0 m (Ges:196,0 m) (5)
WEA 1-05 VESTAS V112-3.3 Gridstreame 3300 112.0 !0! NH: 140,0 m (Ges:196,0 m) (6)
WEA 1-06 VESTAS V112-3.3 Gridstreame 3300 112.0 !0! NH: 140,0 m (Ges:196,0 m) (7)
WEA I-07 VESTAS V112-3.3 Gridstreame 3300 112.0 !0! NH: 140,0 m (Ges:196,0 m) (8)
WEA 1-08 VESTAS V112-3.3 Gridstreame 3300 112.0 !0! NH: 140,0 m (Ges:196,0 m) (9)
WEA 1-09 VESTAS V112-3.3 Gridstreame 3300 112.0 !0! NH: 140,0 m (Ges:196,0 m) (10)
WEA 1-10 VESTAS V112-3.3 Gridstreame 3300 112.0 !0! NH: 140,0 m (Ges:196,0 m) (11)
WEA I-11 VESTAS V112-3.3 Gridstreame 3300 112.0 !0! NH: 140,0 m (Ges:196,0 m) (12)

(Fortsetzung nachste Seite)...
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[h/a]
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00

Maximal

0:09
0:20
0:01

o7a120180953/2  WINAPRO .



Projekt:

214192-03 WP Lauchhammer

SHADOW - Hauptergebnis
Berechnung: Gesamtbelastung

...(Fortsetzung von letzter Seite)
Nr. Name

WEA I-12 VESTAS V112-3.3 Gridstreame 3300 112.0 !O! NH:
WEA I-13 VESTAS V112-3.3 Gridstreame 3300 112.0 !O! NH:
WEA I-14 VESTAS V112-3.3 Gridstreame 3300 112.0 !O! NH:
WEA I-15 VESTAS V112-3.3 Gridstreame 3300 112.0 !O! NH:
WEA 1I-16 VESTAS V112-3.3 Gridstreame 3300 112.0 !O! NH:
WEA 1I-17 VESTAS V112-3.3 Gridstreame 3300 112.0 !O! NH:
WEA 1-18 VESTAS V112-3.3 Gridstreame 3300 112.0 !O! NH:
WEA I-19 VESTAS V112-3.3 Gridstreame 3300 112.0 !O! NH:
WEA I-24 VESTAS V112-3.3 Gridstreame 3300 112.0 !O! NH:
WEA I-25 VESTAS V112-3.3 Gridstreame 3300 112.0 !O! NH:
WEA I-26 VESTAS V112-3.3 Gridstreame 3300 112.0 !O! NH:
WEA I-27 VESTAS V112-3.3 Gridstreame 3300 112.0 !O! NH:
WEA I-28 VESTAS V112-3.3 Gridstreame 3300 112.0 !O! NH:
WEA I-29 VESTAS V112-3.3 Gridstreame 3300 112.0 !O! NH:
WEA I-30 VESTAS V112-3.3 Gridstreame 3300 112.0 !O! NH:
WEA I-31 VESTAS V112-3.3 Gridstreame 3300 112.0 !O! NH:
WEA II-01 VESTAS V117-3.3 GridStreame 3300 117.0 !0! NH:
WEA II-02 VESTAS V117-3.3 GridStreame 3300 117.0 !0! NH:
WEA II-03 VESTAS V117-3.3 GridStreame 3300 117.0 !0! NH:
WEA 1I-04 VESTAS V112-3.3 Gridstreame 3300 112.0 !0! NH:
WEA 1I-05 VESTAS V112-3.3 Gridstreame 3300 112.0 !O! NH:
WEA 1I-06 VESTAS V112-3.3 Gridstreame 3300 112.0 !O! NH:
WEA 1I-07 VESTAS V112-3.3 Gridstreame 3300 112.0 !O! NH:
WEA 1I-08 VESTAS V112-3.3 Gridstreame 3300 112.0 !O! NH:
WEA 1I-09 VESTAS V117-3.3 GridStreame 3300 117.0 !O! NH:
WEA 1I-10 VESTAS V117-3.3 GridStreame 3300 117.0 !O! NH:
WEA 1I-11 VESTAS V117-3.3 GridStreame 3300 117.0 !O! NH:
WEA 1I-12 VESTAS V117-3.3 GridStreame 3300 117.0 !O! NH:
WEA 1I-13 VESTAS V117-3.3 GridStreame 3300 117.0 !O! NH:
WEA 1I-14 VESTAS V117-3.3 GridStreame 3300 117.0 !O! NH:
WEA 1I-16 VESTAS V117-3.3 GridStreame 3300 117.0 !O! NH:
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140,0 m (Ges:196,0 m) (13)
140,0 m (Ges:196,0 m) (14)
140,0 m (Ges:196,0 m) (15)
140,0 m (Ges:196,0 m) (16)
140,0 m (Ges:196,0 m) (17)
140,0 m (Ges:196,0 m) (18)
140,0 m (Ges:196,0 m) (19)
140,0 m (Ges:196,0 m) (20)
140,0 m (Ges:196,0 m) (21)
140,0 m (Ges:196,0 m) (22)
140,0 m (Ges:196,0 m) (23)
140,0 m (Ges:196,0 m) (24)
140,0 m (Ges:196,0 m) (25)
140,0 m (Ges:196,0 m) (26)
140,0 m (Ges:196,0 m) (27)
140,0 m (Ges:196,0 m) (28)
141,5 m (Ges:200,0 m) (29)
141,5 m (Ges:200,0 m) (30)
141,5 m (Ges:200,0 m) (31)
140,0 m (Ges:196,0 m) (32)
140,0 m (Ges:196,0 m) (33)
140,0 m (Ges:196,0 m) (34)
140,0 m (Ges:196,0 m) (35)
140,0 m (Ges:196,0 m) (36)
141,5 m (Ges:200,0 m) (37)
141,5 m (Ges:200,0 m) (38)
141,5 m (Ges:200,0 m) (39)
141,5 m (Ges:200,0 m) (40)
141,5 m (Ges:200,0 m) (41)
141,5 m (Ges:200,0 m) (42)
141,5 m (Ges:200,0 m) (43)

WEA 1I-20 VESTAS V150-4.2 4200 150.0 !0! NH:
WEA 1I-21 VESTAS V150-4.2 4200 150.0 !0! NH:
WEA 1I-22 VESTAS V150-4.2 4200 150.0 !0! NH:
WEA 1I-23 VESTAS V150-4.2 4200 150.0 !0! NH:
WEA 1I-24 VESTAS V150-4.2 4200 150.0 !0! NH:
WEA 1I-25 VESTAS V150-4.2 4200 150.0 !0! NH:
WEA 1I-26 VESTAS V150-4.2 4200 150.0 !0! NH:

WEA S01 VESTAS V80-2.0MW 2000 80.0 !0! NH:
WEA S02 VESTAS V80-2.0MW 2000 80.0 !O! NH:
WEA S03 VESTAS V80-2.0MW 2000 80.0 !0! NH:
WEA S04 VESTAS V80-2.0MW 2000 80.0 !O! NH:
WEA S05 VESTAS V80-2.0MW 2000 80.0 !0! NH:
WEA S06 VESTAS V80-2.0MW 2000 80.0 !0! NH:
WEA S07 VESTAS V80-2.0MW 2000 80.0 !0! NH:
WEA S08 VESTAS V80-2.0MW 2000 80.0 !0! NH:
WEA S09 VESTAS V80-2.0MW 2000 80.0 !0! NH:
WEA S10 VESTAS V80-2.0MW 2000 80.0 !O! NH:
WEA S11 VESTAS V80-2.0MW 2000 80.0 !O! NH:
WEA S12 VESTAS V80-2.0MW 2000 80.0 !'O! NH:
WEA S13 VESTAS V80-2.0MW 2000 80.0 !'O! NH:

166,0 m (Ges:241,0 m) (3)
166,0 m (Ges:241,0 m) (4)
166,0 m (Ges:241,0 m) (5)
166,0 m (Ges:241,0 m) (6)
166,0 m (Ges:241,0 m) (7)
166,0 m (Ges:241,0 m) (8)
166,0 m (Ges:241,0 m) (9)
100,0 m (Ges:140,0 m) (48)
100,0 m (Ges:140,0 m) (49)
100,0 m (Ges:140,0 m) (50)
100,0 m (Ges:140,0 m) (51)
100,0 m (Ges:140,0 m) (52)
100,0 m (Ges:140,0 m) (53)
100,0 m (Ges:140,0 m) (54)
100,0 m (Ges:140,0 m) (55)
100,0 m (Ges:140,0 m) (56)
100,0 m (Ges:140,0 m) (57)
100,0 m (Ges:140,0 m) (58)
100,0 m (Ges:140,0 m) (59)
100,0 m (Ges:140,0 m) (60)

WEA S18 VESTAS V90-2.0 GridStreamer 2000 90.0 !0! NH: 105,0 m (Ges:150,0 m) (61)
WEA S8& VESTAS V90-2.0 GridStreamer 2000 90.0 '0! NH: 105,0 m (Ges:150,0 m) (62)

Lizenzierter Anwender:

KOTTER Consulting Engineers GmbH & Co. KG
Bonifatiusstr. 400

DE-48432 Rheine

+49 5971 9710-31

Bunk / bunk@koetter-consulting.com
Berechnet:

07.11.2018 07:49/3.2.712

Maximal
[h/a]
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00
18:59
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00

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

2zwei oder mehr WEA beschattet werden kann.

WIndPRO 3.2.712 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk
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Anlage A3: SHADOW-Kalender mit Darstellung der Schattenzeiten je Immissionsort
SR-01 bis SR-03 Uber das ganze Jahr



Projekt:

214192-03 WP Lauchhammer

SHADOW - Kalender

Berechnung: GesamtbelastungSchattenrezeptor: SR-01 - SR-01, August-Bebel-StraBe 10, 01979 Lauchhammer
Voraussetzungen fiir Berechnung des Schattenwurfs
Die dargestellten Zeiten sind die astronomisch maximal mdgliche Beschattungsdauer, berechnet unter folgenden Annahmen:

Die Sonne scheint taglich von Sonnenauf- bis -untergang

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

|3anuar

1]08:11
16:06
08:11
16:07
08:11

R L Y]
Srororosono
PARADRDNADAD
ShoLLbm Lo n
8R8UsRK5sE8E

Sonnenscheinstunden | 261
astr.max.mdgl.Beschattung

Tabellen-Layout: Die Daten fiir jeden Tag sind in

Tag im Monat Sonnenaufgang
Sonnenuntergang (SS:MM)

|Februar |Marz

07:45 06:52
16:53 17:44

07:43 06:50
16:55 17:46
07:42 06:48
16:57 17:47
07:40 06:46
16:59 17:49
07:39 06:44
17:00 17:51

07:35 06:39

17:13 18:03
07:25 06:26

07:11 06:10
17:28 18:17
07:09 06:08
17:30 18:19
07:07 06:06
17:31 18:20
07:05 06:03

07:01 05:59
17:37 18:25
06:59 05:56
17:39 18:27
06:57 05:54
17:40 18:29
06:55 05:52

| April

(SS:MM)

Minuten mit Schatten

lKéTTER

CONSULTING ENGINEERS

Seite 24 von 118 zum Bericht Nr. 214192-03.02

Lizenzierter Anwender:

KOTTER Consulting Engineers GmbH & Co. KG
Bonifatiusstr. 400

DE-48432 Rheine

+49 5971 9710-31

Eyegln(a/ bunk@koetter-consulting.com

07.11.2018 07:49/3.2.712

|Mai 13uni 13uli |August | |
05:39 | 04:54 04:51 05:22 (WEATI-26) | 05:27 | 06:16 | 07:04 | 06:57
20:27 2026 6 8 (WEAII-26) | 20:55 | 19:54 | 18:45 | 16:40
05:37 04:52 2 (WEATI-26) | 05:29 [ 06:18 | 07:06 | 06:59
20:29 2126 5 7 (WEATI-26) | 20:53 [ 19:51 | 18:43 | 16:38
05:35 04:53 (WEAII-26) | 05:30 | 06:19 | 07:08  |07:01
20:30 2125 4 7 (WEATI-26) | 20:51 [ 19:49 | 18:40 | 16:36
05:33 04:54 4 (WEAII-26) | 05:32 | 06:21 | 07:09 | 07:02
20:32 2125 2 6 (WEAII-26) | 20:50 [ 19:47 | 18:38 | 16:34
05:31 04:54 S (WEAII-26) | 05:33 | 06:23 | 07:11 | 07:04
20:34 2124 1 05:26 (WEAII-26) | 20:48 [ 19:45 | 18:36 | 16:33
05:30 04:55 05:35  [06:24 |07:12 | 07:06
20:35 21:24 2046 [19:42  |18:34 [ 16:31
05:28 04:56 05:36 | 06:26 |07:14 | 07:08
20:37 21:23 20:45  [19:40  [18:31  [16:29
05:26 05:19 (WEA 11-26) | 04:57 0538  |06:27 |07:16 | 07:10
20:38 2 05:21 (WEATI-26) | 21:23 20:43  [19:38 1829 | 16:28
05:24 05:18 (WEA 11-26) | 04:58 05:40  [06:29 |07:17 | 07:11
20:40 3 05:21 (WEAII-26) | 21:22 2041 [19:36 1827 [ 16126
05:23 05:18 (WEA 11-26) | 04:59 05:41  [06:30 |07:19 | 07:13
20:42 4 05:22 (WEATI-26) | 21:21 20:39  [19:33  [18:25 | 16:24
05:21 05:18 (WEA 11-26) | 05:00 05:43  [06:32 |07:21 | 07:15
20:43 5 05:23 (WEA I1-26) | 21:21 2037 [19:31  |18:23 [ 16:23
05:19 05:17 (WEA 11-26) | 05:01 05:44 | 06:3¢  |07:23 | 07:17
20:45 6 05:23 (WEAII-26) | 21:20 20:35 1929 [18:20 | 16:21
05:18 05:17 (WEAI1-26) | 05:02 05:46 | 06:35 |07:24 | 07:18
20:46 7 05:24 (WEA 11-26) | 21:19 20:33 19:26 18:18 16:20
05:16 05:17 (WEA 11-26) | 05:03 05:47  |06:37 | 07:26 | 07:20
20:48 7 05:24 (WEATI-26) | 21:18 2031 1924 [18:16  [16:18
05:15 05:17 (WEA 11-26) | 05:04 05:49  |06:38  |07:28 | 07:22
20:49 8 05:25 (WEAII-26) | 21:17 2030 1922 [18:14  |16:17
05:13 05:17 (WEA11-26) | 05:05 0551  |06:40  |07:29 | 07:23
20:51 8 05:25 (WEA I1-26) | 21:16 20:28  [19:20  [18:12 | 1616
05:12 05:17 (WEA 11-26) | 05:07 05:52  |06:42 |07:31 | 07:25
20:52 9 05:26 (WEAII-26) | 21:15 2026 [19:17  [1810 | 16:14
05:10 05:17 (WEA11-26) | 05:08 05:54  |06:43  |07:33 | 07:27
20:54 9 05:26 (WEAI1-26) | 21:14 20:24 19:15 18:07 | 16:13
05:09 05:17 (WEA 11-26) | 05:09 05:55  |06:45 | 07:3¢ | 07:29
20:55 9 05:26 (WEAII-26) | 21:13 2021 [19:3  [18:05  [16:12
05:07 05:17 (WEA 11-26) | 05:10 05:57 | 06:46 | 07:36 | 07:30
20:57 9 05:26 (WEAII-26) | 21:12 20:19  [19:10  [18:03 | 16:11
05:06 05:17 (WEA 11-26) | 05:12 05:59 | 06:48  |07:38 | 07:32
20:58 9 05:26 (WEA I1-26) | 21:10 20:17  [19:08  [18:01 | 16:09
05:05 05:18 (WEA 11-26) | 05:13 06:00 | 06:50 |07:40 | 07:34
21:00 9 05:27 (WEAII-26) | 21:09 20:15  [19:06  |17:59 | 16:08
05:04 05:18 (WEA 11-26) | 05:14 06:02 | 06:51 | 07:41 | 07:35
21:01 9 05:27 (WEAII-26) | 21:08 20:13 19:03 17:57 16:07
05:02 05:18 (WEA 11-26) | 05:16 06:03 | 06:53 |07:43 | 07:37
21:02 9 05:27 (WEA1-26) | 21:07 20:11 [19:01  [17:55 | 16:06
05:01 05:19 (WEA 11-26) | 05:17 06:05 | 06:55 | 06:45 | 07:38
21:04 9 05:28 (WEAII-26) | 21:05 20:09 [18:59 1653 | 16:05
05:00 05:19 (WEA11-26) | 05:19 06:07 | 06:56 | 06:47 | 07:40
21:05 9 05:28 (WEAII-26) | 21:04 20:07  [18:56 | 1651 | 16:04
04:59 05:20 (WEA 11-26) | 05:20 06:08 | 06:58  |06:48 | 07:41
21:06 8 05:28 (WEAII-26) | 21:02 20:05 [ 18:54 1649 | 16:03
04:58 05:20 (WEAT1-26) | 05:21 06:10 | 06:59 | 06:50 | 07:43
21:07 8  05:28 (WEAII-26) | 21:01 20:02 18:52 16:47 16:02
04:57 05:21 (WEA 11-26) | 05:23 06:11  [07:01 0652 | 07:44
21:09 7 05:28 (WEAII-26) | 20:59 20:00 [18:50  |16:45 | 16:02
04:56 05:21 (WEAT1-26) | 05:24 06:13  [07:03 |06:54 | 07:46
21:10 6 05:27 (WEATI-26) | 20:58 19:58 [ 18:47 | 16:43 | 16:01
04:55 05:26 06:15 06:55

2111 20:56 19:56 16:42

483 497 500 453 381 332 268

169 18
Matrix zeit wie jahr):

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

WIndPRO 3.2.712 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk

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

o7a12080950/1  WINAPRO .




Projekt:

214192-03 WP Lauchhammer

SHADOW - Kalender
Berechnung: GesamtbelastungSchattenrezeptor: SR-02 - SR-02, Gartenweg 1, 01979 Kostebrau
Voraussetzungen fiir Berechnung des Schattenwurfs

Die dargestellten Zeiten sind die astronomisch maximal mdgliche 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

Sonnenscheinstunden | 261

|Januar |Februar
1]08:11 | 07:45
|16:06 | 16:53
2]08:11 | 07:44
116:07 | 16:55
3]08:11 | 07:42
| 16:08 | 16:57
4|08:11 | 07:40
116:09 | 16:59
5]08:11 | 07:39
116:10 | 17:00
6] 08:10 | 07:37
|16:12 | 17:02
708:10 | 07:35
| 16:13 | 17:04
8]08:09 |07:34
| 16:14 | 17:06
9]08:09 |07:32
| 16:16 | 17:08
10 | 08:08 | 07:30
| 16:17 | 17:10
11]08:08 | 07:28
|16:18 | 17:11
1208:07 | 07:27
| 16:20 | 17:13
13]08:07 | 07:25
|16:21 | 17:15
14]08:06 | 07:23
|16:23 | 17:17
15 | 08:05 | 07:21
|16:24 | 17:19
161 08:04 | 07:19
|16:26 | 17:21
17 | 08:03 | 07:17
|16:27 | 17:22
18 | 08:02 | 07:15
|16:29 | 17:24
19 | 08:01 | 07:13
116:31 | 17:26
20 | 08:00 | 07:11
116:32 | 17:28
2107:59 | 07:09
|116:3¢ | 17:30
22| 07:58 | 07:07
116:36 | 17:31
23 07:57 | 07:05
116:37 | 17:33
24| 07:56 | 07:03
116:39 | 17:35
25| 07:55 | 07:01
|16:41 | 17:37
26 | 07:53 | 06:59
| 16:42 | 17:39
27 | 07:52 | 06:57
| 16:44 | 17:40
28 | 07:51 | 06:55
| 16:46 | 17:42
29107:49 |
| 16:48 |
30(07:48 |
|16:50 |
31]07:47 |
|16:51 |
| 278
|

astr.max.maogl.Beschattung |

Tabellen-Layout: Die Daten fiir jeden Tag sind in

Tag im Monat

Sonnenaufgang  (SS:MM)
Sonnenuntergang (SS:MM)

KOTTER

CONSULTING ENGINEERS
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Lizenzierter Anwender:

KOTTER Consulting Engineers GmbH & Co. KG
Bonifatiusstr. 400
DE-48432 Rheine
+49 5971 9710-31
Buegln(e«/_ bunk@koetter-consulting.com

Bert
07.11.2018 07:49/3.2.712

| Marz | April | Mai | Juni

| 06:52 | 06:43 | 05:39 | 04:54

| 17:44 | 19:37 | 20:27 |21:12 20

| 06:50 | 06:40 | 05:37 | 04:53

|17:46 | 19:39 | 20:29 |21:13 20

| 06:48 | 06:38 | 05:35 | 04:53

|17:47 | 19:40 | 20:30 |21:14 19

| 06:46 | 06:36 | 05:33 | 04:52

|17:49 | 19:42 | 20:32 |21:15 19

| 06:44 | 06:34 | 05:31 | 04:51

|17:51 | 19:44 | 20:34 |21:16 18

| 06:42 | 06:31 | 05:30 | 04:51

| 17:53 | 19:45 | 20:35 | 21:17 18

| 06:39 | 06:29 | 05:28 | 04:50

| 17:54 | 19:47 | 20:37 |21:18 17

|06:37 | 06:27 | 05:26 | 04:50

| 17:56 | 19:49 | 20:38 | 21:19 16

| 06:35 | 06:25 | 05:24 | 04:49

| 17:58 | 19:50 | 20:40 | 21:20 16

|06:33 | 06:23 | 05:23 | 04:49

| 18:00 | 19:52 | 20:42 | 21:21 16

|06:31 | 06:20 | 05:21 | 04:48

| 18:01 | 19:54 | 20:43 | 21:21 15

| 06:28 | 06:18 | 05:19 | 04:48

| 18:03 | 19:55 | 20:45 |21:22 14

| 06:26 | 06:16 | 05:18 | 04:48

| 18:05 | 19:57 | 20:46 | 21:23 15

| 06:24 | 06:14 | 05:16 | 04:48

| 18:07 | 19:59 | 20:48 |21:23 14

|06:21 | 06:12 | 05:15 | 04:47

| 18:08 | 20:00 | 20:49 | 21:24 13

| 06:19 | 06:09 | 05:13 | 04:47

| 18:10 | 20:02 | 20:51 | 21:24 13

| 06:17 | 06:07 | 05:12 | 04:47

| 18:12 | 20:04 | 20:52 | 21:25 13

| 06:15 | 06:05 | 05:10 | 04:47

| 18:13 | 20:06 | 20:54 | 21:25 12

| 06:12 | 06:03 | 05:09 05:35 (WEA II-26) | 04:47

| 18:15  [20:07 | 20:55 2 05:37 (WEAII-26) | 21:26 12

| 06:10 | 06:01 | 05:08 05:34 (WEA II-26) | 04:47

| 18:17 | 20:09 | 20:57 5 05:39 (WEAII-26) | 21:26 12

| 06:08 | 05:59 | 05:06 05:33 (WEA II-26) | 04:47

|18:19 | 20:11 | 20:58 7 05:40 (WEA II-26) | 21:26 12

| 06:06 | 05:57 | 05:05 05:32 (WEA II-26) | 04:48

|18:20 | 20:12 | 21:00 8  05:40 (WEA II-26) | 21:26 12

| 06:03 | 05:55 | 05:04 05:31 (WEA II-26) | 04:48

|18:22 | 20:14  |21:01 10 05:41 (WEAII-26) | 21:27 12

| 06:01 | 05:53 | 05:02 05:30 (WEA 11-26) | 04:48

| 18:24 | 20:16  |21:02 11  05:41 (WEAII-26) | 21:27 12

| 05:59 | 05:51 | 05:01 05:29 (WEA I1-26) | 04:48

| 18:25  |20:17  |21:04 13  05:42 (WEAII-26) | 21:27 13

| 05:56 | 05:49 | 05:00 05:28 (WEA I1-26) | 04:49

|18:27  ]20:19  |21:05 14  05:42 (WEAII-26) | 21:27 13

| 05:54 | 05:47 | 04:59 05:27 (WEA I1-26) | 04:49

|18:29  ]20:20 | 21:06 15 05:42 (WEAII-26) | 21:27 13

| 05:52 | 05:45 | 04:58 05:26 (WEA I1-26) | 04:50

| 18:30 | 20:22 | 21:07 16 05:42 (WEA I1-26) | 21:27 14

| 06:50 | 05:43 | 04:57 05:25 (WEA 11-26) | 04:50

| 19:32 | 20:24 | 21:09 17 05:42 (WEA II-26) | 21:26 14

| 06:47 | 05:41 | 04:56 05:24 (WEA I1-26) | 04:51

| 19:34 | 20:25 | 21:10 18  05:42 (WEA II-26) | 21:26 14

106:45 | | 04:55 05:23 (WEA I1-26) |

| 19:35 | | 21:11 19 05:42 (WEA I1-26) |

| 367 | 415 | 483 | 497

| | | 155 | 441
Matrix (! zeit wie ):

Minuten mit Schatten

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

WIndPRO 3.2.712 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk

05:22 (WEA I1-26)
05:42 (WEA I1-26)
05:23 (WEA 11-26)
05:43 (WEA 11-26)
05:23 (WEA 11-26)
05:42 (WEA 11-26)
05:24 (WEA 11-26)
05:43 (WEA I1-26)
05:24 (WEA I1-26)
05:42 (WEA I1-26)
05:25 (WEA I1-26)
05:43 (WEA I1-26)
05:25 (WEA I1-26)
05:42 (WEA I1-26)
05:26 (WEA I1-26)
05:42 (WEA 11-26)
05:26 (WEA I1-26)
05:42 (WEA I1-26)
05:26 (WEA 11-26)
05:42 (WEA 11-26)
05:27 (WEA 11-26)
05:42 (WEA 11-26)
05:27 (WEA 11-26)
05:41 (WEA 11-26)
05:27 (WEA I1-26)
05:42 (WEA 11-26)
05:28 (WEA 11-26)
05:42 (WEA 11-26)
05:29 (WEA I1-26)
05:42 (WEA 11-26)
05:29 (WEA I1-26)
05:42 (WEA I1-26)
05:29 (WEA I1-26)
05:42 (WEA I1-26)
05:30 (WEA I1-26)
05:42 (WEA I1-26)
05:30 (WEA I1-26)
05:42 (WEA I1-26)
05:30 (WEA I1-26)
05:42 (WEA I1-26)
05:30 (WEA I1-26)
05:42 (WEA I1-26)
05:31 (WEA I1-26)
05:43 (WEA I1-26)
05:31 (WEA I1-26)
05:43 (WEA I1-26)
05:31 (WEA 11-26)
05:43 (WEA I1-26)
05:31 (WEA 11-26)
05:44 (WEA 11-26)
05:31 (WEA I1-26)
05:44 (WEA 11-26)
05:32 (WEA I1-26)
05:45 (WEA I1-26)
05:31 (WEA I1-26)
05:45 (WEA I1-26)
05:32 (WEA 11-26)
05:46 (WEA I1-26)
05:31 (WEA I1-26)
05:45 (WEA I1-26)

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

o7a120180950/2  WINdPRO .




Projekt:

214192-03 WP Lauchhammer

SHADOW - Kalender

Berechnung: GesamtbelastungSchattenrezeptor: SR-02 - SR-02, Gartenweg 1, 01979 Kostebrau

Voraussetzungen fiir Berechnung des Schattenwurfs

Die dargestellten Zeiten sind die astronomisch maximal mdgliche 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 immel

| Juli
1]04:51
|21:26 15
2| 04:52
|21:26 15
3104:53
| 21:25 16
4| 04:54
| 21:25 17
5 04:54
| 21:24 17
6 | 04:55
| 21:24 18
7 | 04:56
| 21:23 17
8| 04:57
| 21:23 18
9 | 04:58
| 21:22 18
10 | 04:59
| 21:21 19
11| 05:00
12121 19
12 | 05:01
|21:220 19
13 | 05:02
|21:19 19
14 | 05:03
|21:18 18
15 | 05:04
| 21:17 17
16 | 05:05
|21:16 16
17 | 05:07
|21:15 15
18 | 05:08
|21:14 13
19 | 05:09
| 21:13 12
20 | 05:10
| 21:12 11
2105:12
| 21:11 9
221 05:13
| 21:09 7
23 05:14
| 21:08 6
24| 05:16
| 21:07 4
25| 05:17
| 21:05 1
26 | 05:19
| 21:04
27| 05:20
| 21:02
28 | 05:21
| 21:01
29 | 05:23
| 21:00
30 | 05:24
| 20:58
31 05:26
| 20:56

Sonnenscheinstunden | 500

astr.max.maogl.Beschattung | 356

Tabellen-Layout: Die Daten fiir jeden Tag sind in

Tag im Monat Sonnenaufgang

KOTTER

CONSULTING ENGINEERS

Seite 26 von 118 zum Bericht Nr. 214192-03.02

Lizenzierter Anwender:

KOTTER Consulting Engineers GmbH & Co. KG

Bonifatiusstr. 400
DE-48432 Rheine
+49 5971 9710-31

Bunk / bunk@koetter-consulting.com
rechnet:

Bert
07.11.2018 07:49/3.2.712

r in Betrieb
|August | Sep ‘Oktober | | D
05:31 (WEA I1-26) | 05:27 | 06:16 | 07:04 | 06:57 | 07:47
05:46 (WEA I1-26) | 20:55 | 19:54 | 18:45 | 16:40 | 16:00
05:31 (WEA I1-26) | 05:29 | 06:18 | 07:06 | 06:59 | 07:49
05:46 (WEA I1-26) | 20:53 | 19:51 | 18:43  |16:38 | 16:00
05:31 (WEA I1-26) | 05:30 | 06:19 | 07:08 | 07:01 | 07:50
05:47 (WEA II-26) | 20:52 | 19:49 | 18:40  |16:36 | 15:59
05:31 (WEA I1-26) | 05:32 | 06:21 | 07:09 | 07:02 | 07:52
05:48 (WEA I1-26) | 20:50 | 19:47 | 18:38 | 16:3¢ | 15:58
05:31 (WEAII-26) | 05:33 | 06:23 | 07:11 | 07:04 | 07:53
05:48 (WEA I1-26) | 20:48 | 19:45  |18:36 | 16:33 | 15:58
05:30 (WEA 11-26) | 05:35 | 06:24 | 07:13 | 07:06 | 07:54
05:48 (WEA I1-26) | 20:46 | 19:42 | 18:3¢  |16:31 | 15:57
05:31 (WEA 11-26) | 05:36 | 06:26 | 07:14 | 07:08 | 07:55
05:48 (WEA I1-26) | 20:45 | 19:40 | 18:31 | 16:29 | 15:57
05:31 (WEAII-26) | 05:38 | 06:27 | 07:16 | 07:10 | 07:57
05:49 (WEA I1-26) | 20:43 | 19:38 | 18:29  |16:28 | 15:57
05:31 (WEA II-26) | 05:40 | 06:29 | 07:18  |07:11 | 07:58
05:49 (WEA 11-26) | 20:41 | 19:36 | 18:27 | 16:26 | 15:56
05:31 (WEAII-26) | 05:41 | 06:31 | 07:19 | 07:13 | 07:59
05:50 (WEA I1-26) | 20:39 | 19:33 | 18:25 | 16:24 | 15:56
05:31 (WEA II-26) | 05:43 | 06:32 | 07:21 | 07:15 | 08:00
05:50 (WEA II-26) | 20:37 | 19:31 | 18:23 | 16:23 | 15:56
05:31 (WEA II-26) | 05:44 | 06:3¢ | 07:23 | 07:17 | 08:01
05:50 (WEA II-26) | 20:35 | 19:29 | 18:20 | 16:21 | 15:56
05:32 (WEA II-26) | 05:46 | 06:35 | 07:24 | 07:18 | 08:02
05:51 (WEA II-26) | 20:33 | 19:26 | 18:18 | 16:20 | 15:56
05:33 (WEA II-26) | 05:47 | 06:37 | 07:26 | 07:20 | 08:03
05:51 (WEA I1-26) | 20:31 | 19:24 | 18:16 | 16:18 | 15:56
05:34 (WEA I1-26) | 05:49 | 06:38 | 07:28 | 07:22 | 08:04
05:51 (WEA I1-26) | 20:30 [ 19:22 | 18:14 | 16:17 | 15:56
05:35 (WEA I1-26) | 05:51 | 06:40 | 07:29  |07:23 | 08:05
05:51 (WEA II-26) | 20:28 | 19:20 | 18:12 | 16:16 | 15:56
05:36 (WEA I1-26) | 05:52 | 06:42 | 07:31 | 07:25 | 08:05
05:51 (WEA II-26) | 20:26 | 19:17 | 18:10 | 16:14 | 15:56
05:38 (WEA I1-26) | 05:54 | 06:43 | 07:33 | 07:27 | 08:06
05:51 (WEA 11-26) | 20:24 | 19:15 | 18:07 | 16:13 | 15:57
05:39 (WEA I1-26) | 05:55 | 06:45 | 07:3¢ | 07:29 | 08:07
05:51 (WEA I1-26) | 20:21 | 19:13 | 18:05 | 16:12 | 15:57
05:40 (WEA I1-26) | 05:57 | 06:46 | 07:36 | 07:30 | 08:08
05:51 (WEAII-26) | 20:19 | 19:10 | 18:03  |16:11 | 15:57
05:41 (WEA 11-26) | 05:59 | 06:48 | 07:38 | 07:32 | 08:08
05:50 (WEA I1-26) | 20:17 | 19:08 | 18:01  |16:09 | 15:58
05:42 (WEA 11-26) | 06:00 | 06:50 | 07:40 | 07:34 | 08:09
05:49 (WEA II-26) | 20:15 | 19:06 | 17:59 | 16:08 | 15:58
05:44 (WEA 11-26) | 06:02 | 06:51 | 07:41 | 07:35 | 08:09
05:50 (WEA II-26) | 20:13 | 19:03 | 17:57 | 16:07 | 15:59
05:45 (WEA 11-26) | 06:03 | 06:53 | 07:43 | 07:37 | 08:10
05:49 (WEA II-26) | 20:11 [ 19:01 | 17:55 | 16:06 | 15:59
05:46 (WEA 11-26) | 06:05 | 06:55 | 06:45 | 07:38 | 08:10
05:47 (WEA II-26) | 20:09 | 18:59 | 16:53 | 16:05 | 16:00
| 06:07 | 06:56 | 06:47 | 07:40 | 08:10
| 20:07 | 18:56 | 16:51 | 16:04 | 16:01
| 06:08 | 06:58 | 06:48 | 07:41 | 08:11
| 20:05 | 18:54 | 16:49 | 16:03 | 16:01
| 06:10 | 06:59 | 06:50 | 07:43 | 08:11
120:02 | 1852 | 1647  |16:02 | 16:02
| 06:11 | 07:01 | 06:52 | 07:44 | 08:11
120:00 | 18:50 | 1645 | 16:02 | 16:03
|06:13 | 07:03 | 06:54 | 07:46 | 08:11
|19:58 | 18:47 | 16143 | 16:01 | 16:04
|06:15 | | 06:55 | | 08:11
119:56 | |16:42 | | 16:05
| 453 | 381 | 332 | 268 | 246
| | | | |
Matrix ( zeit wie jahr):

(SS:MM)
Sonnenuntergang (SS:MM)

Minuten mit Schatten

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

WIndPRO 3.2.712 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk

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

o7a1201809:50/3  WINdPRO .




Projekt:

214192-03 WP Lauchhammer

SHADOW - Kalender

Berechnung: GesamtbelastungSchattenrezeptor: SR-03 - SR-03, Romerkeller StraBe 3, 01979 Kostebrau
Voraussetzungen fiir Berechnung des Schattenwurfs
Die dargestellten Zeiten sind die astronomisch maximal mdgliche 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

lKéTTER

CONSULTING ENGINEERS

Seite 27 von 118 zum Bericht Nr. 214192-03.02

Lizenzierter Anwender:

KOTTER Consulting Engineers GmbH & Co. KG

Bonifatiusstr. 400
DE-48432 Rheine

+49 5971 9710-31
Burlk / bunk@koetter-consulting.com
Berechnet:

07.11.2018 07:49/3.2.712

| Juni

04:54
21:12
04:53
21:13
04:53
21:14
04:52
21:15
04:51
21:16
04:51

04:47 05:17 (WEA 11-26)
21:25 1 05:18 (WEA I1-26)
04:47 05:17 (WEA 11-26)
21:26 1 05:18 (WEA I1-26)
04:47 05:17 (WEA 11-26)
21:26 1 05:18 (WEA I1-26)
04:47 05:17 (WEA 11-26)
21:26 1 05:18 (WEA 11-26)
04:48 05:18 (WEA 11-26)
21:26 1 05:19 (WEA I1-26)
04:48 05:18 (WEA 11-26)
21:27 1 05:19 (WEA I1-26)
04:48 05:18 (WEA 11-26)
21:27 1 05:19 (WEA I1-26)

| August

05:27
20:55
05:29
20:53
05:30
20:52
05:32
20:50
05:33
20:48
05:35

: |07:25 | 08:05

|19:17  |18:10  |16:14 | 15:56
06:43  |07:33  [07:27 | 08:06
19:15 18:07  |16:13 | 15:57
: |07:29 | 08:07

06:55 08:11
16:42 16:05
381 33 268 26

|Januar |Februar |Marz | April | Mai
1]08:11 07:45 06:52 06:43 05:39
16:06 16:53 17:44 19:37 20:27
2| 08:11 07:43 06:50 06:40 05:37
16:07 16:55 17:46 19:39 20:29
3]08:11 07:42 06:48 06:38 05:35
16:08 16:57 17:47 19:40 20:30
4| 08:11 07:40 06:46 06:36 05:33
16:09 16:59 17:49 19:42 20:32
5] 08:11 07:39 06:44 06:34 05:31
16:10 17:00 17:51 19:44 20:34
6]08:10 07:37 06:42 06:31 05:30
16:12 17:02 17:53 19:45 20:35
7108:10 07:35 06:39 06:29 05:28
16:13 17:04 17:54 19:47 20:37
8] 08:09 07:34 06:37 06:27 05:26
16:14 17:06 17:56 19:49 20:38
9| 08:09 07:32 06:35 06:25 05:24
16:16 17:08 17:58 19:50 20:40
10 | 08:08 07:30 06:33 06:23 05:23
16:17 17:10 18:00 19:52 20:42
11 | 08:08 07:28 06:30 06:20 05:21
16:18 17:11 18:01 19:54 20:43
12 | 08:07 07:27 06:28 06:18 05:19
16:20 17:13 18:03 19:55 20:45
13 | 08:07 07:25 06:26 06:16 05:18
16:21 17:15 18:05 19:57 20:46
14 | 08:06 07:23 06:24 06:14 05:16
16:23 17:17 18:07 19:59 20:48
15 | 08:05 07:21 06:21 06:12 05:15
16:24 17:19 18:08 20:00 20:49
16 | 08:04 07:19 06:19 06:09 05:13
116:26 | 17:21 [ 1810  |20:02 | 20:51
1708:03  |07:17 | 06:17  |06:07 | 05:12
116:27 | 17:22 | 1812  |20:04 | 20:52
18 | 08:02 07:15 06:15 06:05 05:10
16:29 17:24 18:13 20:05 20:54
19 | 08:01 07:13 06:12 06:03 05:09
16:31 17:26 18:15 20:07 20:55
20 | 08:00 07:11 06:10 06:01 05:08
16:32 17:28 18:17 20:09 20:57
21| 07:59 07:09 06:08 05:59 05:06
16:34 17:30 18:19 20:11 20:58
22| 07:58 07:07 06:06 05:57 05:05
16:36 17:31 18:20 20:12 21:00
23| 07:57 07:05 06:03 05:55 05:04
16:37 17:33 18:22 20:14 21:01
24| 07:56 07:03 06:01 05:53 05:02
16:39 17:35 18:24 20:15 21:02
25| 07:55 07:01 05:59 05:51 05:01
16:41 17:37 18:25 20:17 21:04
26 | 07:53 06:59 05:56 05:49 05:00
16:42 17:39 18:27 20:19 21:05
27| 07:52 06:57 05:54 05:47 04:59
16:44 17:40 18:29 20:20 21:06
28| 07:51 06:55 05:52 05:45 04:58
16:46 17:42 18:30 20:22 21:07
29 | 07:49 06:50 05:43 04:57
16:48 19:32 20:24 21:09
30 | 07:48 06:47 05:41 04:56
16:50 19:34 20:25 21:10
31| 07:47 06:45 04:55
16:51 19:35 21:11
Sonnenscheinstunden | 261 278 367 415 483

astr.max.mégl.Beschattung
Tabellen-Layout: Die Daten fiir jeden Tag sind in Matrix

Tag im Monat Sonnenaufgang  (SS:MM)
Sonnenuntergang (SS:MM)

Minuten mit Schatten

( zeit wie

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

WIndPRO 3.2.712 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk

):

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

o7a120180950/4  WINAPRO .
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CONSULTING ENGINEERS

Seite 28 von 118 zum Bericht Nr. 214192-03.02

Anlage A4: SHADOW-Grafischer Kalender mit Darstellung der Schattenzeiten je Im-

missionsort durch die einzelnen WEA (ber das ganze Jahr



lKﬁTTER

CONSULTING ENGINEERS
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Projekt: lee.r_\zieﬂtr Anwender:
214192-03 WP Lauchhammer KOTTER Consulting Engineers GmbH & Co. KG
Bonifatiusstr. 400
DE-48432 Rheine
+49 5971 9710-31
Bunk / bunk@koetter-consulting.com
Berechnet:

07.11.2018 07:49/3.2.712
SHADOW - Grafischer Kalender
Berechnung: Gesamtbelastung

SR-01: SR-01, August-Bebel-Strafle 10, 01979 Lauchhammer SR-02: SR-02, Gartenweg 1, 01979 Kostebrau

e
A i B o o e e e e e B L RLELIa N o e R R e e e

SR-03: SR-03, Romerkeller Strale 3, 01979 Kostebrau

e

I v 1125 VESTAS V15042 200 1500 101k 1660 m G291 )

windPRO 3.2.712 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk 07.11.2018 09:59 / 1 Wi ndPRO .
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Anlage A5: SHADOW-Kalender pro WEA mit Darstellung der Beschattungszeiten je
WEA (ber das ganze Jahr



lKéTTER

CONSULTING ENGINEERS

Seite 31 von 118 zum Bericht Nr. 214192-03.02

Projekt: Lizenzierter Anwender:

214192-03 WP Lauchhammer KOTTER Consulting Engineers GmbH & Co. KG
Bonifatiusstr. 400
DE-48432 Rheine
+49 5971 9710-31
Buegln(e«/_ bunk@koetter-consulting.com

Bert
07.11.2018 07:49/3.2.712

SHADOW - Kalender pro WEA

Berechnung: GesamtbelastungWEA: WEA II-20 - VESTAS V150-4.2 4200 150.0 !0! NH: 166,0 m (Ges:241,0 m) (3)
Voraussetzungen fiir Berechnung des Schattenwurfs
Die dargestellten Zeiten sind die astronomisch maximal mdgliche 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 |Maérz | April | Mai | Juni | Juli |August | SeptembdiOktober | Novembe{Dezember
1]08:11 | 07:45 | 06:52 | 06:43 | 05:39 | 04:54 | 04:51 | 05:27 | 06:16 | 07:04 | 06:57 | 07:47
|16:06 | 16:53 | 17:44  [19:37 | 20:27 | 21:12 | 21:26  |20:55 | 19:54 | 18:45 | 16:40 | 16:00
2]08:11 | 07:44 | 06:50 | 06:40 | 05:37 | 04:53 | 04:52 | 05:29 | 06:18 | 07:06 | 06:59 | 07:49
|16:07 | 16:55 | 17:46  |19:39  |20:29 | 21:13 | 21:26  |20:53 | 19:51 | 1843  |16:38 | 15:59
31]08:11 | 07:42 | 06:48 | 06:38 | 05:35 | 04:53 | 04:53 | 05:30 | 06:19 | 07:08 | 07:01 | 07:50
|16:08 | 16:57 | 17:47  |19:40 | 20:30 | 21:14 | 21:25 | 20:52 | 19:49 | 18:40 | 16:36 | 15:59
41]08:11 | 07:40 | 06:46 | 06:36 | 05:33 | 04:52 | 04:53 | 05:32 | 06:21 | 07:09 | 07:03 | 07:52
116:09 | 16:58 | 17:49  |19:42  [20:32 | 21:15 | 21:25 | 20:50 | 19:47 | 18:38 | 16:34 | 15:58
5108:11 | 07:39 | 06:44 | 06:34 | 05:31 | 04:51 | 04:54 | 05:33 | 06:22 | 07:11 | 07:04 | 07:53
| 16:10 | 17:00 | 17:51 | 19:44 | 20:34 | 21:16 | 21:24 | 20:48 | 19:45 | 18:36 | 16:33 | 15:58
6 08:10 | 07:37 | 06:42 | 06:31 | 05:30 | 04:51 | 04:55 | 05:35 | 06:24 | 07:13 | 07:06 | 07:54
|16:12  [17:02 | 17:53 | 19:45  [20:35 | 21:17 | 21:24 | 20:46 | 19:42 | 18:34 | 16:31 | 15:57
708:10 | 07:35 | 06:39 | 06:29 | 05:28 | 04:50 | 04:56 | 05:36 | 06:26 | 07:14 | 07:08 | 07:55
|16:13  |17:04 | 17:54 | 19:47  [20:37 | 21:18  |21:23 [ 20:45 | 19:40  [18:31 | 16:29 | 15:57
8]08:10 |07:3¢ | 06:37 | 06:27 | 05:26 | 04:49 | 04:57  |05:38 | 06:27 | 07:16 | 07:10 | 07:57
|16:14  [17:06 | 17:56 | 19:49  [20:39 | 21:19  |21:23  [20:43 | 19:38  [18:29 | 16:28 | 15:57
9]08:09 |07:32 |06:35 | 06:25 | 05:24 | 04:49 | 04:58  |05:39 | 06:29 | 07:17 | 07:11 | 07:58
| 16:15 | 17:08 | 17:58 | 19:50 | 20:40 | 21:20 | 21:22 | 20:41 | 19:36 | 18:27 | 16:26 | 15:56
10108:09 | 07:30 | 06:33 | 06:22 | 05:23 | 04:49 | 04:59 | 05:41 | 06:30 | 07:19 | 07:13 | 07:59
| 16:17 | 17:09 | 18:00 | 19:52 | 20:42 | 21:21 | 21:21 | 20:39 | 19:33 | 18:25 | 16:24 | 15:56
1108:08 | 07:28 | 06:30 | 06:20 | 05:21 | 04:48 | 05:00 | 05:43 | 06:32 |07:21 | 07:15 | 08:00
| 16:18 | 17:11 | 18:01 | 19:54 | 20:43 | 21:21 | 21:21 | 20:37 | 19:31 | 18:23 | 16:23 | 15:56
1208:07 | 07:27 | 06:28 | 06:18 | 05:19 | 04:48 | 05:01 | 05:44 | 06:3¢ | 07:23 | 07:17 | 08:01
| 16:20 | 17:13 | 18:03 | 19:55 | 20:45 | 21:22 | 21:20 | 20:35 | 19:29 | 18:20 | 16:21 | 15:56
13]08:07 | 07:25 |06:26 | 06:16 | 05:18 | 04:48 | 05:02 | 05:46 | 06:35 |07:24 | 07:18 | 08:02
| 16:21 | 17:15 | 18:05 | 19:57 | 20:46 | 21:23 | 21:19 | 20:33 | 19:26 | 18:18 | 16:20 | 15:56
1408:06 | 07:23 | 06:24 | 06:14 | 05:16 | 04:47 | 05:03 | 05:47 | 06:37 |07:26 | 07:20 | 08:03
| 16:23 | 17:17 | 18:07 | 19:59 | 20:48 | 21:23 | 21:18 | 20:32 | 19:24 | 18:16 | 16:18 | 15:56
15]08:05 | 07:21 | 06:21 | 06:12 | 05:15 | 04:47 | 05:04 |05:49 | 06:38 |07:28 | 07:22 | 08:04
| 16:24 | 17:19 | 18:08 | 20:01 | 20:49 | 21:24 | 21:17 | 20:30 | 19:22 | 18:14 | 16:17 | 15:56
16| 08:04 | 07:19 | 06:19 | 06:09  |05:13 | 04:47 |05:05 |05:51 | 06:40 | 07:29 | 07:24 | 08:05
| 16:26 | 17:20 | 18:10 | 20:02 | 20:51 | 21:24 | 21:16 | 20:28 | 19:20 | 18:12 | 16:16 | 15:56
17 108:03 | 07:17 | 06:17  |06:07 | 05:12  |04:47 | 05:07 |05:52  |06:42 | 07:31 | 07:25 | 08:06
| 16:27 | 17:22 | 18:12 | 20:04 | 20:52 | 21:25 | 21:15 | 20:26 | 19:17 | 18:10 | 16:14 | 15:56
18 108:03 | 07:15 | 06:15  |06:05 | 05:10  |04:47 | 05:08 | 05:54 |06:43 | 07:33 | 07:27 | 08:06
| 16:29 | 17:24 | 18:13 | 20:06 | 20:54 | 21:25 | 21:14 | 20:24 | 19:15 | 18:07 | 16:13 | 15:56
19 |08:02 | 07:13 | 06:12 | 06:03 | 05:09  |04:47 | 05:09 |05:55 |06:45 | 07:3% | 07:29 | 08:07
|16:30  |17:26 | 18:15  [20:07  [20:55 | 21:26 | 21:13  [20:22  [19:13 | 18:05 | 16:12 | 15:57
20108:01 |07:11 | 06:10 | 06:01  |05:07 | 04:47 |05:10 |05:57 | 06:46 | 07:36 | 07:30 | 08:08
116:32 | 17:28 | 18:17  |20:09  |20:57  |21:26 | 21:12  |20:19 | 19:10  |18:03 |16:10 | 15:57
21 07:59 | 07:09 | 06:08 | 05:59 | 05:06 | 04:47 | 05:12 | 05:58 | 06:48 | 07:38 | 07:32 | 08:08
|16:3¢ | 17:30 | 18:19  [20:11  [20:58 | 21:26 | 21:11  |20:17 | 19:08 | 18:01  |16:09 | 15:58
22| 07:58 | 07:07 | 06:06 | 05:57 | 05:05 | 04:47 | 05:13 | 06:00 | 06:50 | 07:40 | 07:34 | 08:09
116:35 | 17:31 | 18:20  [20:12  [21:00  |21:26 | 21:09  |20:15 | 19:06 |17:59 | 16:08 | 15:58
23| 07:57 | 07:05 | 06:03 | 05:55 | 05:04 | 04:48 | 05:14 | 06:02 | 06:51 | 07:41 | 07:35 | 08:09
116:37 | 17:33 | 18:22  [20:14  |21:01  |21:27  |21:08  |20:13  [19:03 |17:57  |16:07 | 15:59
24| 07:56 | 07:03 | 06:01 | 05:53 | 05:02 | 04:48 | 05:16 | 06:03 | 06:53 | 07:43 | 07:37 | 08:10
116:39 | 17:35 | 18:224  [20:16  |21:02  |21:27  |21:07  |20:11 [ 19:01  |[17:55 | 16:06 | 15:59
25 | 07:55 | 07:01 | 05:59 | 05:51 | 05:01 | 04:48 | 05:17 | 06:05 | 06:54 | 06:45 | 07:38 | 08:10
|16:41 | 17:37 | 18:25  [20:17  |21:04  |21:27 | 21:05 |20:09 | 1859  |16:53 | 16:05 | 16:00
26 | 07:54 | 06:59 | 05:56 | 05:48 | 05:00 | 04:49 | 05:18 | 06:06 | 06:56 | 06:47 | 07:40 | 08:10
|16:42 | 17:39 | 18:27  [20:19  |21:05 |21:27  |21:04  |20:07 |18:56 | 16:51 | 16:04 | 16:00
27| 07:52 | 06:57 | 05:54 | 05:47 | 04:59 | 04:49 | 05:20 | 06:08 | 06:58 | 06:48 | 07:42 | 08:11
|16:44 | 17:40 | 18:29  [20:21  |21:06  |21:27  |21:03  |20:05 | 18:54  |16:49 |16:03 | 16:01
28 | 07:51 | 06:55 | 05:52 | 05:45 | 04:58 | 04:50 | 05:21 | 06:10 | 06:59 | 06:50 | 07:43 | 08:11
|16:46 | 17:42 | 18:30  [20:22 | 21:07 | 21:27  |21:01  [20:02 | 18:52 | 16:47 | 16:02 | 16:02
29 | 07:49 | | 06:50 | 05:43 | 04:57 | 04:50 | 05:23 | 06:11 | 07:01 | 06:52 | 07:45 | 08:11
|16:48 | 119:32  [20:24 [ 21:09  |21:26  [21:00  |20:00 | 18:50 | 16:45 | 16:02 | 16:03
30 | 07:48 | | 06:47 | 05:41 | 04:56 | 04:51 | 05:24 | 06:13 | 07:03 | 06:54 | 07:46 | 08:11
|16:49 | 119:3¢  [20:25 [ 21:10 | 21:26  |20:58 | 19:58 | 18:47  |16:43 | 16:01 | 16:04
31| 07:47 | | 06:45 | | 04:55 | | 05:26 | 06:14 | | 06:55 | | 08:11
16:51 | 119:35 | |21:11 | 120:56 | 19:56 | |16:42 | | 16:05

Sonnenscheinstunden | 261 | 278 | 367 | 415 | 484 | 497 | 500 | 453 | 381 | 332 | 268 | 246
Anzahl Minuten mit Schatten 0 0 0 0 0 0 0 0 0 0 0 0
Tabellen-Layout: Die Daten fiir jeden Tag sind in Matrix wi (! zeit wie jahr):

Tag im Monat Sonnenaufgang  (SS:MM) Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (S5:MM) Schattenende/Minuten mit Schatten
Sonnenuntergang (SS:MM) Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (S5:MM) Schattenende/Minuten mit Schatten
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SHADOW - Kalender pro WEA

Berechnung: GesamtbelastungWEA: WEA II-21 - VESTAS V150-4.2 4200 150.0 !O! NH: 166,0 m (Ges:241,0 m) (4)
Voraussetzungen fiir Berechnung des Schattenwurfs
Die dargestellten Zeiten sind die astronomisch maximal mdgliche 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 |Maérz | April | Mai | Juni | Juli |August | SeptembdiOktober | Novembe{Dezember
1]08:11 | 07:45 | 06:52 | 06:43 | 05:39 | 04:54 | 04:51 | 05:27 | 06:16 | 07:04 | 06:57 | 07:47
|16:06 | 16:53 | 17:44  [19:37 | 20:27 | 21:12 | 21:26  |20:55 | 19:54 | 18:45 | 16:40 | 16:00
2]08:11 | 07:44 | 06:50 | 06:40 | 05:37 | 04:53 | 04:52 | 05:29 | 06:18 | 07:06 | 06:59 | 07:49
|16:07 | 16:55 | 17:46  |19:39  |20:29 | 21:13 | 21:26  |20:53 | 19:51 | 1843  |16:38 | 15:59
31]08:11 | 07:42 | 06:48 | 06:38 | 05:35 | 04:53 | 04:53 | 05:30 | 06:19 | 07:08 | 07:01 | 07:50
|16:08 | 16:57 | 17:47  |19:40 | 20:30 | 21:14 | 21:25 | 20:52 | 19:49 | 18:40 | 16:36 | 15:59
41]08:11 | 07:40 | 06:46 | 06:36 | 05:33 | 04:52 | 04:53 | 05:32 | 06:21 | 07:09 | 07:02 | 07:52
116:09 | 16:58 | 17:49  |19:42 [ 20:32 | 21:15 | 21:25 | 20:50 | 19:47 | 18:38 | 16:34 | 15:58
5108:11 | 07:39 | 06:44 | 06:34 | 05:31 | 04:51 | 04:54 | 05:33 | 06:22 | 07:11 | 07:04 | 07:53
| 16:10 | 17:00 | 17:51 | 19:44 | 20:34 | 21:16 | 21:24 | 20:48 | 19:45 | 18:36 | 16:33 | 15:58
6 08:10 | 07:37 | 06:42 | 06:31 | 05:29 | 04:51 | 04:55 | 05:35 | 06:24 | 07:12 | 07:06 | 07:54
|16:12  [17:02 | 17:53 | 19:45  [20:35 | 21:17 | 21:24 | 20:46 | 19:42 | 18:34 | 16:31 | 15:57
708:10 | 07:35 | 06:39 | 06:29 | 05:28 | 04:50 | 04:56 | 05:36 | 06:26 | 07:14 | 07:08 | 07:55
|16:13  |17:04 | 17:54 | 19:47  [20:37 | 21:18  |21:23 [ 20:45 | 19:40  [18:31 | 16:29 | 15:57
8]08:09 |07:3¢ | 06:37 | 06:27 | 05:26 | 04:49 | 04:57  |05:38 | 06:27 | 07:16 | 07:10 | 07:57
|16:14  [17:06 | 17:56 | 19:49  [20:38 | 21:19  |21:23  [20:43 | 19:38  [18:29 | 16:28 | 15:57
9]08:09 |07:32 |06:35 | 06:25 | 05:24 | 04:49 | 04:58  |05:39 | 06:29 | 07:17 | 07:11 | 07:58
| 16:15 | 17:08 | 17:58 | 19:50 | 20:40 | 21:20 | 21:22 | 20:41 | 19:36 | 18:27 | 16:26 | 15:56
10108:09 | 07:30 | 06:33 | 06:22 | 05:23 | 04:49 | 04:59 | 05:41 | 06:30 | 07:19 | 07:13 | 07:59
| 16:17 | 17:09 | 18:00 | 19:52 | 20:42 | 21:21 | 21:21 | 20:39 | 19:33 | 18:25 | 16:24 | 15:56
1108:08 | 07:28 | 06:30 | 06:20 | 05:21 | 04:48 | 05:00 | 05:43 | 06:32 |07:21 | 07:15 | 08:00
| 16:18 | 17:11 | 18:01 | 19:54 | 20:43 | 21:21 | 21:21 | 20:37 | 19:31 | 18:23 | 16:23 | 15:56
1208:07 | 07:27 | 06:28 | 06:18 | 05:19 | 04:48 | 05:01 | 05:44 | 06:3¢ | 07:23 | 07:17 | 08:01
| 16:20 | 17:13 | 18:03 | 19:55 | 20:45 | 21:22 | 21:20 | 20:35 | 19:29 | 18:20 | 16:21 | 15:56
13]08:07 | 07:25 |06:26 | 06:16 | 05:18 | 04:48 | 05:02 | 05:46 | 06:35 |07:24 | 07:18 | 08:02
| 16:21 | 17:15 | 18:05 | 19:57 | 20:46 | 21:23 | 21:19 | 20:33 | 19:26 | 18:18 | 16:20 | 15:56
1408:06 | 07:23 | 06:24 | 06:14 | 05:16 | 04:47 | 05:03 | 05:47 | 06:37 |07:26 | 07:20 | 08:03
| 16:23 | 17:17 | 18:07 | 19:59 | 20:48 | 21:23 | 21:18 | 20:32 | 19:24 | 18:16 | 16:18 | 15:56
15]08:05 | 07:21 | 06:21 | 06:11 | 05:15 | 04:47 | 05:04 | 05:49 | 06:38 |07:28 | 07:22 | 08:04
| 16:24 | 17:19 | 18:08 | 20:00 | 20:49 | 21:24 | 21:17 | 20:30 | 19:22 | 18:14 | 16:17 | 15:56
16| 08:04 | 07:19 | 06:19 | 06:09  |05:13 | 04:47 | 05:05 |05:51 | 06:40 | 07:29 | 07:24 | 08:05
| 16:26 | 17:20 | 18:10 | 20:02 | 20:51 | 21:24 | 21:16 | 20:28 | 19:20 | 18:12 | 16:16 | 15:56
17 108:03 | 07:17 | 06:17  |06:07 | 05:12  |04:47 | 05:07 |05:52 |06:42 | 07:31 | 07:25 | 08:05
| 16:27 | 17:22 | 18:12 | 20:04 | 20:52 | 21:25 | 21:15 | 20:26 | 19:17 | 18:10 | 16:14 | 15:56
18 108:02 | 07:15 | 06:15  |06:05 |05:10  |04:47 | 05:08 | 05:54 |06:43 | 07:33 | 07:27 | 08:06
| 16:29 | 17:24 | 18:13 | 20:06 | 20:54 | 21:25 | 21:14 | 20:24 | 19:15 | 18:07 | 16:13 | 15:56
19 |08:02 | 07:13 | 06:12 | 06:03 | 05:09  |04:47 | 05:09 |05:55 |06:45 | 07:3% | 07:29 | 08:07
|16:30  |17:26 | 18:15  |20:07  [20:55 | 21:26 | 21:13  [20:21  [19:13 | 18:05 | 16:12 | 15:57
20108:01 |07:11 | 06:10 | 06:01  |05:07 | 04:47 |05:10  |05:57 | 06:46 | 07:36 | 07:30 | 08:08
116:32 | 17:28 | 18:17  |20:09  |20:57  |21:26 | 21:12  |20:19 | 19:10  |18:03 |16:10 | 15:57
21 07:59 | 07:09 | 06:08 | 05:59 | 05:06 | 04:47 | 05:12 | 05:58 | 06:48 | 07:38 | 07:32 | 08:08
|16:3¢ | 17:30 | 18:18  |20:11  [20:58 | 21:26 | 21:11  |20:17 | 19:08  |18:01  |16:09 | 15:58
22| 07:58 | 07:07 | 06:06 | 05:57 | 05:05 | 04:47 | 05:13 | 06:00 | 06:50 | 07:40 | 07:34 | 08:09
116:35 | 17:31 | 18:20  [20:12  [21:00  |21:26 | 21:09  |20:15 | 19:06 |17:59 | 16:08 | 15:58
23| 07:57 | 07:05 | 06:03 | 05:55 | 05:04 | 04:48 | 05:14 | 06:02 | 06:51 | 07:41 | 07:35 | 08:09
116:37 | 17:33 | 18:22  [20:14  |21:01  |21:27  |21:08  |20:13  [19:03 |17:57  |16:07 | 15:59
24| 07:56 | 07:03 | 06:01 | 05:53 | 05:02 | 04:48 | 05:16 | 06:03 | 06:53 | 07:43 | 07:37 | 08:10
116:39 | 17:35 | 18:224  [20:16  |21:02  |21:27  |21:07  |20:11 [ 19:01  |[17:55 | 16:06 | 15:59
25 | 07:55 | 07:01 | 05:59 | 05:50 | 05:01 | 04:48 | 05:17 | 06:05 | 06:54 | 06:45 | 07:38 | 08:10
|16:41 | 17:37 | 18:25  [20:17  |21:04  |21:27 | 21:05 |20:09 | 1859  |16:53 | 16:05 | 16:00
26 | 07:53 | 06:59 | 05:56 | 05:48 | 05:00 | 04:49 | 05:18 | 06:06 | 06:56 | 06:47 | 07:40 | 08:10
|16:42 | 17:39 | 18:27  [20:19  |21:05 |21:27  |21:04  |20:07 |18:56 |16:51 | 16:04 | 16:00
27| 07:52 | 06:57 | 05:54 | 05:46 | 04:59 | 04:49 | 05:20 | 06:08 | 06:58 | 06:48 | 07:42 | 08:11
|16:44 | 17:40 | 18:29  [20:20  |21:06  |21:27  |21:02  |20:05 | 18:54 |16:49 |16:03 | 16:01
28 | 07:51 | 06:55 | 05:52 | 05:45 | 04:58 | 04:50 | 05:21 | 06:10 | 06:59 | 06:50 | 07:43 | 08:11
|16:46 | 17:42 | 18:30  [20:22 | 21:07 | 21:27  |21:01  [20:02 | 18:52 | 16:47 | 16:02 | 16:02
29 | 07:49 | | 06:50 | 05:43 | 04:57 | 04:50 | 05:23 | 06:11 | 07:01 | 06:52 | 07:45 | 08:11
|16:48 | 119:32  [20:24 [ 21:09  |21:26  [21:00  |20:00 | 18:50 | 16:45 | 16:02 | 16:03
30 | 07:48 | | 06:47 | 05:41 | 04:56 | 04:51 | 05:24 | 06:13 | 07:03 | 06:54 | 07:46 | 08:11
|16:49 | 119:3¢  [20:25 [ 21:10 | 21:26  |20:58 | 19:58 | 18:47  |16:43 | 16:01 | 16:04
31| 07:47 | | 06:45 | | 04:55 | | 05:26 | 06:14 | | 06:55 | | 08:11
16:51 | 119:35 | |21:11 | 120:56 | 19:56 | |16:42 | | 16:05

Sonnenscheinstunden | 261 | 278 | 367 | 415 | 484 | 497 | 500 | 453 | 381 | 332 | 268 | 246
Anzahl Minuten mit Schatten 0 0 0 0 0 0 0 0 0 0 0 0
Tabellen-Layout: Die Daten fiir jeden Tag sind in Matrix wi (! zeit wie jahr):

Tag im Monat Sonnenaufgang  (SS:MM) Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (S5:MM) Schattenende/Minuten mit Schatten
Sonnenuntergang (SS:MM) Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (S5:MM) Schattenende/Minuten mit Schatten
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SHADOW - Kalender pro WEA

Berechnung: GesamtbelastungWEA: WEA II-22 - VESTAS V150-4.2 4200 150.0 !0! NH: 166,0 m (Ges:241,0 m) (5)
Voraussetzungen fiir Berechnung des Schattenwurfs
Die dargestellten Zeiten sind die astronomisch maximal mdgliche 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 |Maérz | April | Mai | Juni | Juli |August | SeptembdiOktober | Novembe{Dezember
1]08:11 | 07:45 | 06:52 | 06:43 | 05:39 | 04:54 | 04:51 | 05:27 | 06:16 | 07:04 | 06:57 | 07:47
|16:06 | 16:53 | 17:44  [19:37 | 20:27 | 21:12 | 21:26  |20:55 | 19:54 | 18:45 | 16:40 | 16:00
2]08:11 | 07:44 | 06:50 | 06:40 | 05:37 | 04:53 | 04:52 | 05:29 | 06:18 | 07:06 | 06:59 | 07:49
|16:07 | 16:55 | 17:46  |19:39  |20:29 | 21:13 | 21:26  |20:53 | 19:51 | 1843  |16:38 | 15:59
31]08:11 | 07:42 | 06:48 | 06:38 | 05:35 | 04:53 | 04:53 | 05:30 | 06:19 | 07:08 | 07:01 | 07:50
|16:08 | 16:57 | 17:47  |19:40 | 20:30 | 21:14 | 21:25 | 20:52 | 19:49 | 18:40 | 16:36 | 15:59
41]08:11 | 07:40 | 06:46 | 06:36 | 05:33 | 04:52 | 04:53 | 05:32 | 06:21 | 07:09 | 07:03 | 07:52
116:09 | 16:59 | 17:49  |19:42  [20:32 | 21:15 | 21:25 | 20:50 | 19:47 | 18:38 | 16:34¢ | 15:58
5108:11 | 07:39 | 06:44 | 06:34 | 05:31 | 04:51 | 04:54 | 05:33 | 06:22 | 07:11 | 07:04 | 07:53
| 16:10 | 17:00 | 17:51 | 19:44 | 20:34 | 21:16 | 21:24 | 20:48 | 19:45 | 18:36 | 16:33 | 15:58
6 08:10 | 07:37 | 06:42 | 06:31 | 05:30 | 04:51 | 04:55 | 05:35 | 06:24 | 07:13 | 07:06 | 07:54
|16:12  [17:02 | 17:53 | 19:45  [20:35 | 21:17 | 21:24 | 20:46 | 19:42 | 18:34 | 16:31 | 15:57
708:10 | 07:35 | 06:39 | 06:29 | 05:28 | 04:50 | 04:56 | 05:36 | 06:26 | 07:14 | 07:08 | 07:55
|16:13  |17:04 | 17:54 | 19:47  [20:37 | 21:18  |21:23 [ 20:45 | 19:40  [18:31 | 16:29 | 15:57
8]08:09 |07:3¢ | 06:37 | 06:27 | 05:26 | 04:50 | 04:57  |05:38 | 06:27 | 07:16 | 07:10 | 07:57
|16:14  [17:06 | 17:56 | 19:49  [20:38 | 21:19  |21:23  [20:43 | 19:38 | 18:29 | 16:28 | 15:57
9]08:09 |07:32 |06:35 | 06:25 | 05:24 | 04:49 | 04:58 | 05:40 | 06:29 | 07:17 | 07:11 | 07:58
| 16:15 | 17:08 | 17:58 | 19:50 | 20:40 | 21:20 | 21:22 | 20:41 | 19:36 | 18:27 | 16:26 | 15:56
10108:09 | 07:30 | 06:33 | 06:22 | 05:23 | 04:49 | 04:59 | 05:41 | 06:30 | 07:19 | 07:13 | 07:59
| 16:17 | 17:10 | 18:00 | 19:52 | 20:42 | 21:21 | 21:21 | 20:39 | 19:33 | 18:25 | 16:24 | 15:56
1108:08 | 07:28 | 06:30 | 06:20 | 05:21 | 04:48 | 05:00 | 05:43 | 06:32 | 07:21 | 07:15 | 08:00
| 16:18 | 17:11 | 18:01 | 19:54 | 20:43 | 21:21 | 21:21 | 20:37 | 19:31 | 18:23 | 16:23 | 15:56
1208:07 | 07:27 | 06:28 | 06:18 | 05:19 | 04:48 | 05:01 | 05:44 | 06:3¢ | 07:23 | 07:17 | 08:01
| 16:20 | 17:13 | 18:03 | 19:55 | 20:45 | 21:22 | 21:20 | 20:35 | 19:29 | 18:20 | 16:21 | 15:56
13]08:07 | 07:25 |06:26 | 06:16 | 05:18 | 04:48 | 05:02 | 05:46 | 06:35 |07:24 | 07:18 | 08:02
| 16:21 | 17:15 | 18:05 | 19:57 | 20:46 | 21:23 | 21:19 | 20:33 | 19:26 | 18:18 | 16:20 | 15:56
1408:06 | 07:23 | 06:24 | 06:14 | 05:16 | 04:47 | 05:03 | 05:47 | 06:37 |07:26 | 07:20 | 08:03
| 16:23 | 17:17 | 18:07 | 19:59 | 20:48 | 21:23 | 21:18 | 20:32 | 19:24 | 18:16 | 16:18 | 15:56
15]08:05 | 07:21 | 06:21 | 06:12 | 05:15 | 04:47 | 05:04 |05:49 | 06:38 |07:28 | 07:22 | 08:04
| 16:24 | 17:19 | 18:08 | 20:00 | 20:49 | 21:24 | 21:17 | 20:30 | 19:22 | 18:14 | 16:17 | 15:56
16| 08:04 | 07:19 | 06:19 | 06:09  |05:13 | 04:47 | 05:05 |05:51 | 06:40 | 07:29 | 07:24 | 08:05
| 16:26 | 17:20 | 18:10 | 20:02 | 20:51 | 21:24 | 21:16 | 20:28 | 19:20 | 18:12 | 16:16 | 15:56
17 108:03 | 07:17 | 06:17  |06:07 | 05:12  |04:47 | 05:07 |05:52 |06:42 | 07:31 | 07:25 | 08:05
| 16:27 | 17:22 | 18:12 | 20:04 | 20:52 | 21:25 | 21:15 | 20:26 | 19:17 | 18:10 | 16:14 | 15:56
18 108:02 | 07:15 | 06:15  |06:05 |05:10  |04:47 | 05:08 | 05:54 |06:43 | 07:33 | 07:27 | 08:06
| 16:29 | 17:24 | 18:13 | 20:06 | 20:54 | 21:25 | 21:14 | 20:24 | 19:15 | 18:07 | 16:13 | 15:56
19 |08:02 | 07:13 | 06:12 | 06:03 | 05:09  |04:47 | 05:09 |05:55 |06:45 | 07:3% | 07:29 | 08:07
|16:30  |17:26 | 18:15  [20:07  [20:55 | 21:26 | 21:13  [20:22  [19:13 | 18:05 | 16:12 | 15:57
20108:01 |07:11 | 06:10 | 06:01  |05:07 | 04:47 |05:10 |05:57 | 06:46 | 07:36 | 07:30 | 08:08
116:32 | 17:28 | 18:17  |20:09  |20:57  |21:26 | 21:12  |20:19 | 19:10  |18:03 |16:10 | 15:57
21 07:59 | 07:09 | 06:08 | 05:59 | 05:06 | 04:47 | 05:12 | 05:59 | 06:48 | 07:38 | 07:32 | 08:08
116:3¢ | 17:30 | 18:19  [20:11  [20:58 | 21:26 | 21:11  |20:17 | 19:08 | 18:01  |16:09 | 15:58
22| 07:58 | 07:07 | 06:06 | 05:57 | 05:05 | 04:47 | 05:13 | 06:00 | 06:50 | 07:40 | 07:34 | 08:09
116:35 | 17:31 | 18:20  [20:12  [21:00  |21:26 | 21:09  |20:15 | 19:06 |17:59 | 16:08 | 15:58
23| 07:57 | 07:05 | 06:03 | 05:55 | 05:04 | 04:48 | 05:14 | 06:02 | 06:51 | 07:41 | 07:35 | 08:09
116:37 | 17:33 | 18:22  [20:14  |21:01  |21:27  |21:08  |20:13  [19:03 |17:57  |16:07 | 15:59
24| 07:56 | 07:03 | 06:01 | 05:53 | 05:02 | 04:48 | 05:16 | 06:03 | 06:53 | 07:43 | 07:37 | 08:10
116:39 | 17:35 | 18:224  [20:16  |21:02  |21:27  |21:07  |20:11 [ 19:01  |[17:55 | 16:06 | 15:59
25 | 07:55 | 07:01 | 05:59 | 05:51 | 05:01 | 04:48 | 05:17 | 06:05 | 06:55 | 06:45 | 07:38 | 08:10
|16:41 | 17:37 | 18:25  [20:17  |21:04  |21:27 | 21:05 |20:09 | 18:59  |16:53 | 16:05 | 16:00
26 | 07:53 | 06:59 | 05:56 | 05:49 | 05:00 | 04:49 | 05:18 | 06:07 | 06:56 | 06:47 | 07:40 | 08:10
|16:42 | 17:39 | 18:27  [20:19  |21:05 |21:27  |21:04  |20:07 |18:56 |16:51 | 16:04 | 16:00
27| 07:52 | 06:57 | 05:54 | 05:47 | 04:59 | 04:49 | 05:20 | 06:08 | 06:58 | 06:48 | 07:42 | 08:11
|16:44 | 17:40 | 18:29  [20:21  |21:06  |21:27  |21:02  |20:05 | 18:54 |16:49 |16:03 | 16:01
28 | 07:51 | 06:55 | 05:52 | 05:45 | 04:58 | 04:50 | 05:21 | 06:10 | 06:59 | 06:50 | 07:43 | 08:11
|16:46 | 17:42 | 18:30  [20:22 | 21:07 | 21:27  |21:01  [20:02 | 18:52 | 16:47 | 16:02 | 16:02
29 | 07:49 | | 06:50 | 05:43 | 04:57 | 04:50 | 05:23 | 06:11 | 07:01 | 06:52 | 07:45 | 08:11
|16:48 | 119:32  [20:24 [ 21:09  |21:26  [21:00  |20:00 | 18:50 | 16:45 | 16:02 | 16:03
30 | 07:48 | | 06:47 | 05:41 | 04:56 | 04:51 | 05:24 | 06:13 | 07:03 | 06:54 | 07:46 | 08:11
|16:49 | 119:3¢  [20:25 [ 21:10 | 21:26  |20:58 | 19:58 | 18:47  |16:43 | 16:01 | 16:04
31| 07:47 | | 06:45 | | 04:55 | | 05:26 | 06:15 | | 06:55 | | 08:11
16:51 | 119:35 | |21:11 | 120:56 | 19:56 | |16:42 | | 16:05

Sonnenscheinstunden | 261 | 278 | 367 | 415 | 483 | 497 | 500 | 453 | 381 | 332 | 268 | 246
Anzahl Minuten mit Schatten 0 0 0 0 0 0 0 0 0 0 0 0
Tabellen-Layout: Die Daten fiir jeden Tag sind in Matrix wi (! zeit wie jahr):

Tag im Monat Sonnenaufgang  (SS:MM) Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (S5:MM) Schattenende/Minuten mit Schatten
Sonnenuntergang (SS:MM) Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (S5:MM) Schattenende/Minuten mit Schatten
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SHADOW - Kalender pro WEA

Berechnung: GesamtbelastungWEA: WEA II-23 - VESTAS V150-4.2 4200 150.0 !0! NH: 166,0 m (Ges:241,0 m) (6)
Voraussetzungen fiir Berechnung des Schattenwurfs
Die dargestellten Zeiten sind die astronomisch maximal mdgliche 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 |Maérz | April | Mai | Juni | Juli |August | SeptembdiOktober | Novembe{Dezember
1]08:11 | 07:45 | 06:52 | 06:43 | 05:39 | 04:54 | 04:51 | 05:27 | 06:16 | 07:04 | 06:57 | 07:47
|16:06 | 16:53 | 17:44  [19:37 | 20:27 | 21:12 | 21:26  |20:55 | 19:54 | 18:45 | 16:40 | 16:00
2]08:11 | 07:43 | 06:50 | 06:40 | 05:37 | 04:53 | 04:52 | 05:29 | 06:18 | 07:06 | 06:59 | 07:49
|16:07 | 16:55 | 17:46  |19:39  [20:29 | 21:13 | 21:26  |20:53 | 19:51 | 1843  |16:38 | 15:59
31]08:11 | 07:42 | 06:48 | 06:38 | 05:35 | 04:53 | 04:53 | 05:30 | 06:19 | 07:08 | 07:01 | 07:50
|16:08 | 16:57 | 17:47  |19:40 | 20:30 | 21:14 | 21:25 | 20:52 | 19:49 | 18:40 | 16:36 | 15:59
41]08:11 | 07:40 | 06:46 | 06:36 | 05:33 | 04:52 | 04:53 | 05:32 | 06:21 | 07:09 | 07:02 | 07:52
116:09 | 16:58 | 17:49  |19:42 [ 20:32 | 21:15 | 21:25 | 20:50 | 19:47 | 18:38 | 16:34 | 15:58
5108:11 | 07:39 | 06:44 | 06:34 | 05:31 | 04:51 | 04:54 | 05:33 | 06:22 | 07:11 | 07:04 | 07:53
| 16:10 | 17:00 | 17:51 | 19:44 | 20:34 | 21:16 | 21:24 | 20:48 | 19:45 | 18:36 | 16:33 | 15:58
6 08:10 | 07:37 | 06:42 | 06:31 | 05:29 | 04:51 | 04:55 | 05:35 | 06:24 | 07:12 | 07:06 | 07:54
|16:12  [17:02 | 17:53 | 19:45  [20:35 | 21:17 | 21:24 | 20:46 | 19:42 | 18:34 | 16:31 | 15:57
708:10 | 07:35 | 06:39 | 06:29 | 05:28 | 04:50 | 04:56 | 05:36 | 06:26 | 07:14 | 07:08 | 07:55
|16:13  |17:04 | 17:54 | 19:47  [20:37 | 21:18  |21:23 [ 20:45 | 19:40  [18:31 | 16:29 | 15:57
8]08:09 |07:3¢ | 06:37 | 06:27 | 05:26 | 04:49 | 04:57  |05:38 | 06:27 | 07:16 | 07:10 | 07:57
|16:14  [17:06 | 17:56 | 19:49  [20:38 | 21:19  |21:23  [20:43 | 19:38  [18:29 | 16:28 | 15:57
9]08:09 |07:32 |06:35 | 06:25 | 05:24 | 04:49 | 04:58  |05:39 | 06:29 | 07:17 | 07:11 | 07:58
| 16:15 | 17:08 | 17:58 | 19:50 | 20:40 | 21:20 | 21:22 | 20:41 | 19:36 | 18:27 | 16:26 | 15:56
10108:08 | 07:30 | 06:33 | 06:22 | 05:23 | 04:49 | 04:59 | 05:41 | 06:30 | 07:19 | 07:13 | 07:59
| 16:17 | 17:09 | 18:00 | 19:52 | 20:42 | 21:21 | 21:21 | 20:39 | 19:33 | 18:25 | 16:24 | 15:56
1108:08 | 07:28 | 06:30 | 06:20 | 05:21 | 04:48 | 05:00 | 05:43 | 06:32 |07:21 | 07:15 | 08:00
| 16:18 | 17:11 | 18:01 | 19:54 | 20:43 | 21:21 | 21:21 | 20:37 | 19:31 | 18:23 | 16:23 | 15:56
1208:07 | 07:27 | 06:28 | 06:18 | 05:19 | 04:48 | 05:01 | 05:44 | 06:3¢ | 07:22 | 07:17 | 08:01
| 16:20 | 17:13 | 18:03 | 19:55 | 20:45 | 21:22 | 21:20 | 20:35 | 19:29 | 18:20 | 16:21 | 15:56
13]08:07 | 07:25 |06:26 | 06:16 | 05:18 | 04:48 | 05:02 | 05:46 | 06:35 |07:24 | 07:18 | 08:02
| 16:21 | 17:15 | 18:05 | 19:57 | 20:46 | 21:23 | 21:19 | 20:33 | 19:26 | 18:18 | 16:20 | 15:56
1408:06 | 07:23 | 06:24 | 06:14 | 05:16 | 04:47 | 05:03 | 05:47 | 06:37 |07:26 | 07:20 | 08:03
| 16:23 | 17:17 | 18:07 | 19:59 | 20:48 | 21:23 | 21:18 | 20:31 | 19:24 | 18:16 | 16:18 | 15:56
15]08:05 | 07:21 | 06:21 | 06:11 | 05:15 | 04:47 | 05:04 | 05:49 | 06:38 |07:28 | 07:22 | 08:04
| 16:24 | 17:19 | 18:08 | 20:00 | 20:49 | 21:24 | 21:17 | 20:30 | 19:22 | 18:14 | 16:17 | 15:56
16| 08:04 | 07:19 | 06:19 | 06:09  |05:13 | 04:47 | 05:05 |05:51 | 06:40 |07:29 | 07:23 | 08:05
| 16:26 | 17:20 | 18:10 | 20:02 | 20:51 | 21:24 | 21:16 | 20:28 | 19:20 | 18:12 | 16:16 | 15:56
17 108:03 | 07:17 | 06:17  |06:07 | 05:12  |04:47 | 05:07 |05:52 |06:42 | 07:31 | 07:25 | 08:05
| 16:27 | 17:22 | 18:12 | 20:04 | 20:52 | 21:25 | 21:15 | 20:26 | 19:17 | 18:10 | 16:14 | 15:56
18 108:02 | 07:15 | 06:15  |06:05 |05:10  |04:47 | 05:08 | 05:54 |06:43 | 07:33 | 07:27 | 08:06
| 16:29 | 17:24 | 18:13 | 20:05 | 20:54 | 21:25 | 21:14 | 20:24 | 19:15 | 18:07 | 16:13 | 15:56
19 108:01 | 07:13 | 06:12  |06:03 | 05:09  |04:47 | 05:09 |05:55 |06:45 | 07:3% | 07:29 | 08:07
|16:30  |17:26 | 18:15  [20:07  |20:55 | 21:26 | 21:13  [20:21  [19:13 | 18:05 | 16:12 | 15:57
20108:00 |07:11 | 06:10 | 06:01  |05:07 | 04:47 |05:10  |05:57 | 06:46 | 07:36 | 07:30 | 08:08
116:32 | 17:28 | 18:17  |20:09  |20:57  |21:26 | 21:12  |20:19 | 19:10  |18:03 |16:10 | 15:57
21 07:59 | 07:09 | 06:08 | 05:59 | 05:06 | 04:47 | 05:12 | 05:58 | 06:48 | 07:38 | 07:32 | 08:08
|16:3¢ | 17:30 | 18:18  [20:10  [20:58 | 21:26  |21:10  |20:17 | 19:08  |18:01  |16:09 | 15:57
22| 07:58 | 07:07 | 06:05 | 05:57 | 05:05 | 04:47 | 05:13 | 06:00 | 06:50 | 07:40 | 07:34 | 08:09
116:35 | 17:31 | 18:20  [20:12  [21:00  |21:26 | 21:09  |20:15 | 19:06 |17:59 | 16:08 | 15:58
23| 07:57 | 07:05 | 06:03 | 05:55 | 05:04 | 04:48 | 05:14 | 06:02 | 06:51 | 07:41 | 07:35 | 08:09
116:37 | 17:33 | 18:22  [20:14  |21:01  |21:27  |21:08  |20:13  [19:03 |17:57 |16:07 | 15:58
24| 07:56 | 07:03 | 06:01 | 05:53 | 05:02 | 04:48 | 05:16 | 06:03 | 06:53 | 07:43 | 07:37 | 08:10
116:39 | 17:35 | 18:24  [20:15  [21:02  |21:27  |21:07  |20:11 [ 19:01  [17:55 | 16:06 | 15:59
25 | 07:55 | 07:01 | 05:59 | 05:50 | 05:01 | 04:48 | 05:17 | 06:05 | 06:54 | 06:45 | 07:38 | 08:10
|16:41 | 17:37 | 18:25  [20:17  |21:04  |21:27 | 21:05 |20:09 | 1859  |16:53 | 16:05 | 16:00
26 | 07:53 | 06:59 | 05:56 | 05:48 | 05:00 | 04:49 | 05:18 | 06:06 | 06:56 | 06:47 | 07:40 | 08:10
|16:42 | 17:39 | 18:27  [20:19  |21:05 |21:27  |21:04  |20:07 |18:56 |16:51 | 16:04 | 16:00
27| 07:52 | 06:57 | 05:54 | 05:46 | 04:59 | 04:49 | 05:20 | 06:08 | 06:58 | 06:48 | 07:41 | 08:11
|16:44 | 17:40 | 18:29  [20:20  |21:06  |21:27  |21:02  |20:05 | 18:54 |16:49 |16:03 | 16:01
28 | 07:51 | 06:55 | 05:52 | 05:44 | 04:58 | 04:50 | 05:21 | 06:10 | 06:59 | 06:50 | 07:43 | 08:11
|16:46  |17:42 | 18:30  [20:22 | 21:07 | 21:27  |21:01  [20:02 | 18:52 | 16:47 | 16:02 | 16:02
29 | 07:49 | | 06:49 | 05:43 | 04:57 | 04:50 | 05:23 | 06:11 | 07:01 | 06:52 | 07:44 | 08:11
|16:48 | 119:32  [20:24 [ 21:09  |21:26  [20:59  |20:00 | 18:50 | 16:45 | 16:01 | 16:03
30 | 07:48 | | 06:47 | 05:41 | 04:56 | 04:51 | 05:24 | 06:13 | 07:03 | 06:54 | 07:46 | 08:11
|16:49 | 119:3¢  [20:25 [ 21:10 | 21:26  |20:58 | 19:58 | 18:47  |16:43 | 16:01 | 16:04
31| 07:47 | | 06:45 | | 04:55 | | 05:26 | 06:14 | | 06:55 | | 08:11
16:51 | 119:35 | |21:11 | 120:56 | 19:56 | |16:42 | | 16:05

Sonnenscheinstunden | 261 | 278 | 367 | 415 | 483 | 497 | 500 | 453 | 381 | 332 | 268 | 246
Anzahl Minuten mit Schatten 0 0 0 0 0 0 0 0 0 0 0 0
Tabellen-Layout: Die Daten fiir jeden Tag sind in Matrix wi (! zeit wie jahr):

Tag im Monat Sonnenaufgang  (SS:MM) Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (S5:MM) Schattenende/Minuten mit Schatten
Sonnenuntergang (SS:MM) Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (S5:MM) Schattenende/Minuten mit Schatten
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SHADOW - Kalender pro WEA

Berechnung: GesamtbelastungWEA: WEA II-24 - VESTAS V150-4.2 4200 150.0 !O! NH: 166,0 m (Ges:241,0 m) (7)
Voraussetzungen fiir Berechnung des Schattenwurfs
Die dargestellten Zeiten sind die astronomisch maximal mdgliche 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 |Maérz | April | Mai | Juni | Juli |August | SeptembdiOktober | Novembe{Dezember
1]08:11 | 07:45 | 06:52 | 06:43 | 05:39 | 04:54 | 04:51 | 05:27 | 06:16 | 07:04 | 06:57 | 07:47
|16:06 | 16:53 | 17:44  [19:37 | 20:27 | 21:12 | 21:26  |20:55 | 19:54 | 18:45 | 16:40 | 16:00
2]08:11 | 07:43 | 06:50 | 06:40 | 05:37 | 04:53 | 04:52 | 05:29 | 06:18 | 07:06 | 06:59 | 07:49
|16:07 | 16:55 | 17:46  |19:39  [20:29 | 21:13 | 21:26  |20:53 | 19:51 | 1843  |16:38 | 15:59
31]08:11 | 07:42 | 06:48 | 06:38 | 05:35 | 04:53 | 04:53 | 05:30 | 06:19 | 07:07 | 07:01 | 07:50
|16:08 | 16:57 | 17:47  |19:40 | 20:30 | 21:14 | 21:25 | 20:51 | 19:49 | 18:40 | 16:36 | 15:59
41]08:11 | 07:40 | 06:46 | 06:36 | 05:33 | 04:52 | 04:53 | 05:32 | 06:21 | 07:09 | 07:02 | 07:52
116:09 | 16:58 | 17:49  |19:42 [ 20:32 | 21:15 | 21:25 | 20:50 | 19:47 | 18:38 | 16:34 | 15:58
5108:10 | 07:39 | 06:44 | 06:34 | 05:31 | 04:51 | 04:54 | 05:33 | 06:22 | 07:11 | 07:04 | 07:53
| 16:10 | 17:00 | 17:51 | 19:44 | 20:34 | 21:16 | 21:24 | 20:48 | 19:45 | 18:36 | 16:33 | 15:58
6 08:10 | 07:37 | 06:42 | 06:31 | 05:29 | 04:51 | 04:55 | 05:35 | 06:24 | 07:12 | 07:06 | 07:54
|16:12  [17:02 | 17:53 | 19:45  [20:35 | 21:17 | 21:24 | 20:46 | 19:42 | 18:34 | 16:31 | 15:57
708:10 | 07:35 | 06:39 | 06:29 | 05:28 | 04:50 | 04:56 | 05:36 | 06:26 | 07:14 | 07:08 | 07:55
|16:13  |17:04 | 17:54 | 19:47  [20:37 | 21:18  |21:23 [ 20:45 | 19:40  [18:31 | 16:29 | 15:57
8]08:09 |07:3¢ | 06:37 | 06:27 | 05:26 | 04:49 | 04:57  |05:38 | 06:27 | 07:16 | 07:10 | 07:57
|16:14  [17:06 | 17:56 | 19:49  [20:38 | 21:19  |21:23  [20:43 | 19:38  [18:29 | 16:28 | 15:57
9]08:09 |07:32 |06:35 | 06:25 | 05:24 | 04:49 | 04:58  |05:39 | 06:29 | 07:17 | 07:11 | 07:58
| 16:15 | 17:08 | 17:58 | 19:50 | 20:40 | 21:20 | 21:22 | 20:41 | 19:36 | 18:27 | 16:26 | 15:56
10108:08 | 07:30 | 06:33 | 06:22 | 05:23 | 04:49 | 04:59 | 05:41 | 06:30 | 07:19 | 07:13 | 07:59
| 16:17 | 17:09 | 18:00 | 19:52 | 20:42 | 21:21 | 21:21 | 20:39 | 19:33 | 18:25 | 16:24 | 15:56
1108:08 | 07:28 | 06:30 | 06:20 | 05:21 | 04:48 | 05:00 | 05:43 | 06:32 |07:21 | 07:15 | 08:00
| 16:18 | 17:11 | 18:01 | 19:54 | 20:43 | 21:21 | 21:21 | 20:37 | 19:31 | 18:22 | 16:23 | 15:56
1208:07 |07:26 | 06:28 | 06:18 | 05:19 | 04:48 | 05:01 | 05:44 | 06:3¢ | 07:22 | 07:17 | 08:01
| 16:20 | 17:13 | 18:03 | 19:55 | 20:45 | 21:22 | 21:20 | 20:35 | 19:29 | 18:20 | 16:21 | 15:56
13]08:07 | 07:25 |06:26 | 06:16 | 05:18 | 04:48 | 05:02 | 05:46 | 06:35 |07:24 | 07:18 | 08:02
| 16:21 | 17:15 | 18:05 | 19:57 | 20:46 | 21:23 | 21:19 | 20:33 | 19:26 | 18:18 | 16:20 | 15:56
1408:06 | 07:23 | 06:24 | 06:14 | 05:16 | 04:47 | 05:03 | 05:47 | 06:37 |07:26 | 07:20 | 08:03
| 16:23 | 17:17 | 18:07 | 19:59 | 20:48 | 21:23 | 21:18 | 20:31 | 19:24 | 18:16 | 16:18 | 15:56
15]08:05 | 07:21 | 06:21 | 06:11 | 05:15 | 04:47 | 05:04 | 05:49 | 06:38 |07:28 | 07:22 | 08:04
| 16:24 | 17:19 | 18:08 | 20:00 | 20:49 | 21:24 | 21:17 | 20:29 | 19:22 | 18:14 | 16:17 | 15:56
16| 08:04 | 07:19 | 06:19 | 06:09  |05:13 | 04:47 | 05:05 |05:50 | 06:40 | 07:29 | 07:23 | 08:05
| 16:26 | 17:20 | 18:10 | 20:02 | 20:51 | 21:24 | 21:16 | 20:27 | 19:19 | 18:12 | 16:16 | 15:56
17 108:03 | 07:17 | 06:17  |06:07 | 05:12  |04:47 | 05:07 |05:52 |06:42 | 07:31 | 07:25 | 08:05
| 16:27 | 17:22 | 18:12 | 20:04 | 20:52 | 21:25 | 21:15 | 20:25 | 19:17 | 18:10 | 16:14 | 15:56
18 108:02 | 07:15 | 06:15  |06:05 |05:10  |04:47 | 05:08 | 05:54 |06:43 | 07:33 | 07:27 | 08:06
| 16:29 | 17:24 | 18:13 | 20:05 | 20:54 | 21:25 | 21:14 | 20:23 | 19:15 | 18:07 | 16:13 | 15:56
19 108:01 | 07:13 | 06:12  |06:03 | 05:09  |04:47 | 05:09 |05:55 |06:45 | 07:3% | 07:29 | 08:07
|16:30  |17:26 | 18:15  [20:07  |20:55 | 21:26 | 21:13  [20:21  [19:13 | 18:05 | 16:12 | 15:57
20108:00 |07:11 | 06:10 | 06:01  |05:07 | 04:47 |05:10  |05:57 | 06:46 | 07:36 | 07:30 | 08:08
116:32 | 17:28 | 18:17  |20:09  |20:57  |21:26 | 21:12  |20:19 | 19:10  |18:03 |16:10 | 15:57
21 07:59 | 07:09 | 06:08 | 05:59 | 05:06 | 04:47 | 05:12 | 05:58 | 06:48 | 07:38 | 07:32 | 08:08
|16:3¢ | 17:30 | 18:18  [20:10  [20:58 | 21:26  |21:10  |20:17 | 19:08  |18:01  |16:09 | 15:57
22| 07:58 | 07:07 | 06:05 | 05:57 | 05:05 | 04:47 | 05:13 | 06:00 | 06:50 | 07:40 | 07:34 | 08:09
116:35 | 17:31 | 18:20  [20:12  [21:00  |21:26 | 21:09  |20:15 | 19:06 |17:59 | 16:08 | 15:58
23| 07:57 | 07:05 | 06:03 | 05:55 | 05:04 | 04:48 | 05:14 | 06:02 | 06:51 | 07:41 | 07:35 | 08:09
116:37 | 17:33 | 18:22  [20:14  |21:01  |21:27  |21:08  |20:13  [19:03 |17:57 |16:07 | 15:58
24| 07:56 | 07:03 | 06:01 | 05:52 | 05:02 | 04:48 | 05:16 | 06:03 | 06:53 | 07:43 | 07:37 | 08:10
116:39 | 17:35 | 18:24  [20:15  [21:02  |21:27  |21:07  |20:11 [ 19:01  |[17:55 | 16:06 | 15:59
25 | 07:55 | 07:01 | 05:59 | 05:50 | 05:01 | 04:48 | 05:17 | 06:05 | 06:54 | 06:45 | 07:38 | 08:10
|16:41 | 17:37 | 18:25  [20:17  |21:04  |21:27 | 21:05 |20:09 | 1859  |16:53 | 16:05 | 16:00
26 | 07:53 | 06:59 | 05:56 | 05:48 | 05:00 | 04:49 | 05:18 | 06:06 | 06:56 | 06:47 | 07:40 | 08:10
|16:42 | 17:38 | 18:27  [20:19  |21:05 |21:27  |21:04  |20:07 | 1856 |16:51 | 16:04 | 16:00
27| 07:52 | 06:57 | 05:54 | 05:46 | 04:59 | 04:49 | 05:20 | 06:08 | 06:58 | 06:48 | 07:41 | 08:11
|16:44 | 17:40 | 18:29  [20:20  |21:06  |21:27  |21:02  |20:05 | 18:54 |16:49 |16:03 | 16:01
28 | 07:51 | 06:55 | 05:52 | 05:44 | 04:58 | 04:50 | 05:21 | 06:10 | 06:59 | 06:50 | 07:43 | 08:11
|16:46  |17:42 | 18:30  [20:22 | 21:07 | 21:27  |21:01  [20:02 | 18:52 | 16:47 | 16:02 | 16:02
29 | 07:49 | | 06:49 | 05:43 | 04:57 | 04:50 | 05:23 | 06:11 | 07:01 | 06:52 | 07:44 | 08:11
|16:48 | 119:32  [20:24 [ 21:09  |21:26  [20:59  |20:00 | 18:50 | 16:45 | 16:01 | 16:03
30 | 07:48 | | 06:47 | 05:41 | 04:56 | 04:51 | 05:24 | 06:13 | 07:03 | 06:54 | 07:46 | 08:11
|16:49 | 119:3¢  [20:25 [ 21:10 | 21:26  |20:58 | 19:58 | 18:47  |16:43 | 16:01 | 16:04
31| 07:46 | | 06:45 | | 04:55 | | 05:26 | 06:14 | | 06:55 | | 08:11
16:51 | 119:35 | |21:11 | 120:56 | 19:56 | | 16:41 | | 16:05

Sonnenscheinstunden | 261 | 278 | 367 | 415 | 483 | 497 | 500 | 453 | 381 | 332 | 268 | 246
Anzahl Minuten mit Schatten 0 0 0 0 0 0 0 0 0 0 0 0
Tabellen-Layout: Die Daten fiir jeden Tag sind in Matrix wi (! zeit wie jahr):

Tag im Monat Sonnenaufgang  (SS:MM) Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (S5:MM) Schattenende/Minuten mit Schatten
Sonnenuntergang (SS:MM) Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (S5:MM) Schattenende/Minuten mit Schatten
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SHADOW - Kalender pro WEA

Berechnung: GesamtbelastungWEA: WEA II-25 - VESTAS V150-4.2 4200 150.0 !0! NH: 166,0 m (Ges:241,0 m) (8)
Voraussetzungen fiir Berechnung des Schattenwurfs
Die dargestellten Zeiten sind die astronomisch maximal mdgliche 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 |Maérz | April | Mai | Juni | Juli |August | SeptembdiOktober | Novembe{Dezember
1]08:11 | 07:45 | 06:52 | 06:43 | 05:39 | 04:54 | 04:51 | 05:27 | 06:16 | 07:04 | 06:57 | 07:47
|16:06 | 16:53 | 17:44  [19:37 | 20:27 | 21:12 | 21:26  |20:55 | 19:54 | 18:45 | 16:40 | 16:00
2]08:11 | 07:44 | 06:50 | 06:40 | 05:37 | 04:53 | 04:52 | 05:29 | 06:18 | 07:06 | 06:59 | 07:49
|16:07 | 16:55 | 17:46  |19:39  |20:29 | 21:13 | 21:26  |20:53 | 19:51 | 1843  |16:38 | 15:59
31]08:11 | 07:42 | 06:48 | 06:38 | 05:35 | 04:53 | 04:53 | 05:30 | 06:19 | 07:08 | 07:01 | 07:50
|16:08 | 16:57 | 17:47  |19:40 | 20:30 | 21:14 | 21:25 | 20:52 | 19:49 | 18:40 | 16:36 | 15:59
41]08:11 | 07:40 | 06:46 | 06:36 | 05:33 | 04:52 | 04:54 | 05:32 | 06:21 | 07:09 | 07:02 | 07:52
116:09 | 16:59 | 17:49  [19:42  [20:32 | 21:15 | 21:25 | 20:50 | 19:47 | 18:38 | 16:34¢ | 15:58
5108:11 | 07:39 | 06:44 | 06:34 | 05:31 | 04:51 | 04:54 | 05:33 | 06:23 | 07:11 | 07:04 | 07:53
| 16:10 | 17:00 | 17:51 | 19:44 | 20:34 | 21:16 | 21:24 | 20:48 | 19:45 | 18:36 | 16:33 | 15:58
6 08:10 | 07:37 | 06:42 | 06:31 | 05:30 | 04:51 | 04:55 | 05:35 | 06:24 | 07:12 | 07:06 | 07:54
|16:12  [17:02 | 17:53 | 19:45  [20:35 | 21:17 | 21:24 | 20:46 | 19:42 | 18:34 | 16:31 | 15:57
708:10 | 07:35 | 06:39 | 06:29 | 05:28 | 04:50 | 04:56 | 05:36 | 06:26 | 07:14 | 07:08 | 07:55
|16:13  |17:04 | 17:54 | 19:47  [20:37 | 21:18  |21:23 [ 20:45 | 19:40  [18:31 | 16:29 | 15:57
8]08:09 |07:3¢ | 06:37 | 06:27 | 05:26 | 04:50 | 04:57  |05:38 | 06:27 | 07:16 | 07:10 | 07:57
|16:14  [17:06 | 17:56 | 19:49  [20:38 | 21:19  |21:23  [20:43 | 19:38 | 18:29 | 16:28 | 15:57
9]08:09 |07:32 |06:35 | 06:25 | 05:24 | 04:49 | 04:58 | 05:40 | 06:29 | 07:17 | 07:11 | 07:58
| 16:15 | 17:08 | 17:58 | 19:50 | 20:40 | 21:20 | 21:22 | 20:41 | 19:36 | 18:27 | 16:26 | 15:56
10108:08 | 07:30 | 06:33 | 06:22 | 05:23 | 04:49 | 04:59 | 05:41 | 06:30 | 07:19 | 07:13 | 07:59
| 16:17 | 17:10 | 18:00 | 19:52 | 20:42 | 21:21 | 21:21 | 20:39 | 19:33 | 18:25 | 16:24 | 15:56
1108:08 | 07:28 | 06:30 | 06:20 | 05:21 | 04:48 | 05:00 | 05:43 | 06:32 | 07:21 | 07:15 | 08:00
| 16:18 | 17:11 | 18:01 | 19:54 | 20:43 | 21:21 | 21:21 | 20:37 | 19:31 | 18:23 | 16:23 | 15:56
1208:07 | 07:27 | 06:28 | 06:18 | 05:19 | 04:48 | 05:01 | 05:44 | 06:3¢ | 07:23 | 07:17 | 08:01
| 16:20 | 17:13 | 18:03 | 19:55 | 20:45 | 21:22 | 21:20 | 20:35 | 19:29 | 18:20 | 16:21 | 15:56
13]08:07 | 07:25 |06:26 | 06:16 | 05:18 | 04:48 | 05:02 | 05:46 | 06:35 |07:24 | 07:18 | 08:02
| 16:21 | 17:15 | 18:05 | 19:57 | 20:46 | 21:23 | 21:19 | 20:33 | 19:26 | 18:18 | 16:20 | 15:56
1408:06 | 07:23 | 06:24 | 06:14 | 05:16 | 04:47 | 05:03 | 05:47 | 06:37 |07:26 | 07:20 | 08:03
| 16:23 | 17:17 | 18:07 | 19:59 | 20:48 | 21:23 | 21:18 | 20:32 | 19:24 | 18:16 | 16:18 | 15:56
15]08:05 | 07:21 | 06:21 | 06:12 | 05:15 | 04:47 | 05:04 |05:49 | 06:38 |07:28 | 07:22 | 08:04
| 16:24 | 17:19 | 18:08 | 20:00 | 20:49 | 21:24 | 21:17 | 20:30 | 19:22 | 18:14 | 16:17 | 15:56
16| 08:04 | 07:19 | 06:19 | 06:09  |05:13 | 04:47 | 05:05 |05:51 | 06:40 | 07:29 | 07:24 | 08:05
| 16:26 | 17:21 | 18:10 | 20:02 | 20:51 | 21:24 | 21:16 | 20:28 | 19:20 | 18:12 | 16:16 | 15:56
17 108:03 | 07:17 | 06:17  |06:07 | 05:12  |04:47 | 05:07 |05:52 |06:42 | 07:31 | 07:25 | 08:05
| 16:27 | 17:22 | 18:12 | 20:04 | 20:52 | 21:25 | 21:15 | 20:26 | 19:17 | 18:10 | 16:14 | 15:56
18 108:02 | 07:15 | 06:15  |06:05 |05:10  |04:47 | 05:08 | 05:54 |06:43 | 07:33 | 07:27 | 08:06
| 16:29 | 17:24 | 18:13 | 20:06 | 20:54 | 21:25 | 21:14 | 20:24 | 19:15 | 18:07 | 16:13 | 15:56
19 |08:02 | 07:13 | 06:12 | 06:03 | 05:09  |04:47 | 05:09 |05:55 |06:45 | 07:3% | 07:29 | 08:07
|16:30  |17:26 | 18:15  |20:07  [20:55 | 21:26 | 21:13  [20:21  [19:13 | 18:05 | 16:12 | 15:57
20108:00 |07:11 | 06:10 | 06:01  |05:07 | 04:47 |05:10  |05:57 | 06:46 | 07:36 | 07:30 | 08:08
116:32 | 17:28 | 18:17  |20:09  |20:57  |21:26 | 21:12  |20:19 | 19:10  |18:03 |16:10 | 15:57
21 07:59 | 07:09 | 06:08 | 05:59 | 05:06 | 04:47 | 05:12 | 05:59 | 06:48 | 07:38 | 07:32 | 08:08
116:3¢ | 17:30 | 18:19  [20:11  [20:58 | 21:26 | 21:11  |20:17 | 19:08 | 18:01  |16:09 | 15:58
22| 07:58 | 07:07 | 06:06 | 05:57 | 05:05 | 04:48 | 05:13 | 06:00 | 06:50 | 07:40 | 07:34 | 08:09
116:35 | 17:31 | 18:20  [20:12  [21:00  |21:26  |21:09  |20:15 | 19:06 |17:59 | 16:08 | 15:58
23| 07:57 | 07:05 | 06:03 | 05:55 | 05:04 | 04:48 | 05:14 | 06:02 | 06:51 | 07:41 | 07:35 | 08:09
116:37 | 17:33 | 18:22  [20:14  |21:01  |21:27  |21:08  |20:13  [19:03 |17:57  |16:07 | 15:59
24| 07:56 | 07:03 | 06:01 | 05:53 | 05:02 | 04:48 | 05:16 | 06:03 | 06:53 | 07:43 | 07:37 | 08:10
116:39 | 17:35 | 18:224  [20:16  |21:02  |21:27  |21:07  |20:11 [ 19:01  |[17:55 | 16:06 | 15:59
25 | 07:55 | 07:01 | 05:59 | 05:51 | 05:01 | 04:48 | 05:17 | 06:05 | 06:54 | 06:45 | 07:38 | 08:10
|16:41 | 17:37 | 18:25  [20:17  |21:04  |21:27 | 21:05 |20:09 | 1859  |16:53 | 16:05 | 16:00
26 | 07:53 | 06:59 | 05:56 | 05:49 | 05:00 | 04:49 | 05:18 | 06:07 | 06:56 | 06:47 | 07:40 | 08:10
|16:42 | 17:39 | 18:27  [20:19  |21:05 |21:27  |21:04  |20:07 |18:56 |16:51 | 16:04 | 16:00
27| 07:52 | 06:57 | 05:54 | 05:47 | 04:59 | 04:49 | 05:20 | 06:08 | 06:58 | 06:48 | 07:41 | 08:11
|16:44 | 17:40 | 18:29  [20:20  |21:06  |21:27  |21:02  |20:05 | 18:54 |16:49 |16:03 | 16:01
28 | 07:51 | 06:55 | 05:52 | 05:45 | 04:58 | 04:50 | 05:21 | 06:10 | 06:59 | 06:50 | 07:43 | 08:11
|16:46 | 17:42 | 18:30  [20:22 | 21:07 | 21:27  |21:01  [20:02 | 18:52 | 16:47 | 16:02 | 16:02
29 | 07:49 | | 06:50 | 05:43 | 04:57 | 04:50 | 05:23 | 06:11 | 07:01 | 06:52 | 07:45 | 08:11
|16:48 | 119:32  [20:24 [ 21:09  |21:26  [21:00  |20:00 | 18:50 | 16:45 | 16:02 | 16:03
30 | 07:48 | | 06:47 | 05:41 | 04:56 | 04:51 | 05:24 | 06:13 | 07:03 | 06:54 | 07:46 | 08:11
|16:49 | 119:3¢  [20:25 [ 21:10 | 21:26  |20:58 | 19:58 | 18:47  |16:43 | 16:01 | 16:04
31| 07:47 | | 06:45 | | 04:55 | | 05:26 | 06:15 | | 06:55 | | 08:11
16:51 | 119:35 | |21:11 | 120:56 | 19:56 | |16:42 | | 16:05

Sonnenscheinstunden | 261 | 278 | 367 | 415 | 483 | 497 | 500 | 453 | 381 | 332 | 268 | 246
Anzahl Minuten mit Schatten 0 0 0 0 0 0 0 0 0 0 0 0
Tabellen-Layout: Die Daten fiir jeden Tag sind in Matrix wi (! zeit wie jahr):

Tag im Monat Sonnenaufgang  (SS:MM) Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (S5:MM) Schattenende/Minuten mit Schatten
Sonnenuntergang (SS:MM) Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (S5:MM) Schattenende/Minuten mit Schatten

WIndPRO 3.2.712 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk 071208100076 WINAPRO .



Projekt:

214192-03 WP Lauchhammer

SHADOW - Kalender pro WEA

Berechnung: GesamtbelastungWEA: WEA II-26 - VESTAS V150-4.2 4200 150.0 !0! NH: 166,0 m (Ges:241,0 m) (9)
Voraussetzungen fiir Berechnung des Schattenwurfs
Die dargestellten Zeiten sind die astronomisch maximal mdgliche 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]08:11 | 07:45
16:06 | 16:53
2]08:11 | 07:43
| 16:55
3 | 07:42
| 16:57
4 1 07:40
| 16:58
5 | 07:39
| 17:00
6 | 07:37
| 17:02
7 | 07:35
| 17:04
8 | 07:34
| 17:06
9 107:32
| 17:08
10 1 07:30
117:09
1 | 07:28
| 17:11
12 | 07:26
117:13
13 | 07:25
|17:15
14 | 07:23
|17:17
15 | 07:21
|17:19
16 | 07:19
|17:20
17 | 07:17
| 17:22
18 | 07:15
|17:24
19 107:13
|17:26
20 | 07:11
|17:28
21 1 07:09
117:30
2 | 07:07
| 17:31
23 | 07:05
|17:33
2 | 07:03
|17:35
25 | 07:01
117:37
26 | 06:59
|17:38
27 | 06:57
| 17:40
28 | 06:55
| 17:42
29 |
|
30 |
|
31 |
|
Sonnenscheinstunden 1278
Anzahl Minuten mit Schatten

Tabellen-Layout: Die Daten fiir jeden Tag sind in

Tag im Monat Sonnenaufgang

06:52
17:44

(SS:MM)
Sonnenuntergang (SS:MM)

lKﬁTTER

CONSULTING ENGINEERS

Seite 37 von 118 zum Bericht Nr. 214192-03.02

Lizenzierter Anwender:

KOTTER Consulting Engineers GmbH & Co. KG
Bonifatiusstr. 400

DE-48432 Rheine

+49 5971 9710-31

Eyegln(a/ bunk@koetter-consulting.com

07.11.2018 07:49/3.2.712

|April  |Mai |3uni 13uli | August |
06:43 | 05:39 04:54 05:22-05:42/20 | 04:51 05:31-05:46/15 |05:27 | 06:16 | 07:04 | 06:57 | 07:47
19:37 | 20227 21:12 21:26 05:22-05:28/6 | 20:55 | 19:54 | 18:45 | 16:40 | 16:00
06:40 | 05:37 04:53 05:23-05:43/20 | 04:52 05:31-05:46/15 |05:29 | 06:18 | 07:06 | 06:59 | 07:49
19:39  [20:29 21:13 : 2-05:27/5  |20:53  |19:51 | 18:43 | 16:38 | 15:59
06:38 | 05:35 04:53 05:23-05:42/19 0530 | 06:19 | 07:07 | 07:01 | 07:50
19:40 | 20:30 21:14 2051 [19:49 1840  |16:36 | 15:59
06:36 | 05:33 04:52 05:24-05:43/19 | 04:53 05:31-05:48/17 |05:32 | 06:21  |07:09 [ 07:02 | 07:51
19:42 | 20:32 21:15 21:25 05:24-05:26/2 | 20:50 | 19:47  |18:38 | 16:34 | 15:58
06:34 | 05:31 04:51 05:24-05:42/18 : 05:33  |06:22 | 07:11 | 07:04 | 07:53
19:44 | 20:34 21:1 20:48 [ 1945 1836 |16:33 | 15:58
06:31 | 05:29 04:51 05:25-05:43/18 05:35  |06:24 | 07:12 | 07:06 | 07:54
19:45 | 20:35 21:17 124 20046 |19:42  [18:34 | 16:31 | 1557
06:29 | 05:28 04:50 05:25-05:42/17 | 04:56 05:31-05:48/17 |05:36 | 06:26 | 07:14 | 07:08 | 07:55
19:47 | 20:37 21:18 21:23 2045 [19:40  [18:31 [ 16:29 | 1557
06:27 | 05:26 149 05:26-05:42/16 | 04:57 05:31-05:49/18 |05:38 | 06:27 | 07:16 | 07:09 | 07:57
19:49 | 20:38 : -05:21/2 | 21:2 20:43  [19:38  [18:29 | 16:28 | 15:57
06:25 | 05:24 04:49 05:26-05:42/16 | 04:58 05:31-05:49/18 |05:39 | 06:29 | 07:17 | 07:11 | 07:58
19:50 | 20:40 21:20 05:18-05:21/3 | 21:22 20141 [19:36 | 18:27 | 16:26 | 15:56
06:22 | 05:23 04:49 05:26-05:42/16 | 04:59 05:31-05:50/19 |05:41 | 06:30  [07:19  |07:13 | 07:59
19:52 | 20:42 21:21 05:18-05:22/4 | 21:21 2039 [19:33  [18:25 [ 16:24 | 15:56
06:20 | 05:21 04:48 05:27-0: 05:00 05:31-05:50/19 |05:43 | 06:32 |07:21 | 07:15 | 08:00
19:54 | 20:43 21:21 05:18-05:23/5 | 21:2 2037 [19:31 | 18:22 [ 16:23 | 15:56
06:18 | 05:19 04:48 05:27-05:41/14 | 05:01 05:31-05:50/19 |05:44 | 06:34  |07:22 | 07:17 | 08:01
19:55 | 20:45 21:22 05:17-05:23/6 | 21:20 20:35 (1929 [18:20 [ 16:21 | 15:56
06:16 | 05:18 04:48 05:27-05:42/15 | 05:02 05:32-05:51/19 | 05:46 | 06:35 | 07:24 | 07:18 | 08:02
19:57 | 20:46 Y7 | 21:19 20:33  [19:226  [18:18 | 16:20 | 15:56
06:14 | 05:16 /14 | 05:03 05:33-05:51/18 |05:47 |06:37 | 07:26  |07:20 | 08:03
19:59 | 20:48 /7 | 21:18 2031 1924 |18:16 | 16:18 | 15:56
06:11 | 05:15 /13 | 05:04 05:34-05:51/17 | 05:49 | 06:38 | 07:28 | 07:22 | 08:04
20:00 | 20:49 /8 | 21:17 2029 1922 [18:14 | 16:17 | 1556
06:09 | 05:13 /13 | 05:05 05:35-05:51/16 | 05:50 | 06:40 | 07:29 | 07:23 | 08:05
20:02 | 20:51 /8 | 21:1 2027 [19:19  [18:12  [16:16 | 1556
06:07 | 05:12 /13 | 05:07 05:36-05:51/15 |05:52  |06:42 | 07:31 | 07:25 | 08:05
20:04 | 20:52 /9 | 21:1 2025 [19:17  [18:10 | 16:14 | 15:56
06:05 | 05:10 /9 | 05:08 05:38-05:51/13 | 05:54 | 06:43 | 07:33 | 07:27 | 08:06
20:05 | 20:54 /12| 21:14 2023 [19:15 [18:07 [16:13 | 15:56
06:03 | 05:09 05:35-05:37/2 /9 | 05:09 05:39-05:51/12 |05:55 | 06:45 | 07:3¢ | 07:29 | 08:07
20:07 | 20:55 /12| 21:1. 2021 [19:13  [18:05 | 16:12 | 1557
06:01 | 05:07 05:34-05:39/5 /9 |05:10 05:40-05:51/11 |05:57 | 06:46 | 07:36 | 07:30 | 08:08
20:09 | 20:57 /12| 21:12 20:19 [ 19:10 [ 18:03 | 16:10 | 15:57
05:50 | 05:06 05:33-05:40/7 /9 | 05:12 05:41-05:50/9 | 05:58 | 06:48 | 07:38 [ 07:32 | 08:08
20:10 | 20:58 /12| 21:10 2017 [19:08  [18:01 | 16:09 | 1557
05:57 | 05:05 05:32-05:40/8 /9| 05:13 05:42-05:49/7 | 06:00 | 06:50 | 07:40 | 07:33 | 08:09
20:12 | 20:5 /12 | 21:0 2015 [19:06  |17:59 | 16:08 | 15:58
05:55 | 05:04 05:31-05:41/10 /9 | 05:14 05:44-05:50/6 | 06:02 | 06:51 | 07:41 | 07:35 | 08:09
20:14 | 21:01 /12| 21:08 2013 [19:03  [17:57 | 16:07 | 15:58
05:52 | 05:02 05:30-05:41/11 /9 |05:16 05:45-05:49/4 | 06:03 | 06:53 | 07:43 | 07:37 | 08:10
20:15 | 21:02 /12 | 21:07 2011 [19:01  |17:55 | 16:06 | 15:59
05:50 | 05:01 05:20-05:42/13 /13 | 05:17 05:46-05:47/1 | 06:05 | 06:54 | 06:45 | 07:38 | 08:10
20:17 | 21:04 /9 | 21:05 20:09  |18:59  [16:53 | 16:05 | 16:00
05:48 | 05:00 05:28-05:42/14 /13 | 05:18 06:06 | 06:56 | 06:47 | 07:40 | 08:10
20:19 | 21:05 /9 | 21:04 20:07 |18:56 | 16:51 | 16:04 | 16:00
05:46 | 04:59 05:27-05:42/15 /13 | 05:20 06:08 | 06:58 | 06:48 | 07:41 | 08:11
20:20 | 21:06 /8 | 21:02 20:05 [18:54  [16:49 | 16:03 | 16:01
05:44 | 04:58 05:26-05:42/16 /14| 05:21 06:10 | 06:59 | 06:50 | 07:43 | 08:11
20:22 | 21:07 /8 | 21:01 20:02 1852 [16:47 | 16:02 | 16:02
05:43 | 04:57 05:25-05:42/17 /14 | 05:23 06:11  |07:01  |06:52 | 07:44 | 08:11
20:24 | 21:09 /7 | 20:59 20:00 [18:50 | 16145 | 16:01 | 16:03
05:41 | 04:56 05:24-05:42/18 /14 | 05:24 06:13 | 07:03 | 06:54 | 07:46 | 08:11
20:25 | 21:10 7/6 | 20:58 19:58 | 18:47 [ 16:43 | 16:01 | 16:04
04:55 05:23-05:42/19 05:26 06:14 06:55 | 08:11
2111 20:56 19:56 16:42 | 16:05
415 483 497 500 453 381 332 268 | 246
155 610 374 0 0 0 0 0
Matrix (! zeit wie jahr):

Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (S5:MM) Schattenende/Minuten mit Schatten
Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (SS:MM) Schattenende/Minuten mit Schatten

WIndPRO 3.2.712 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk

o7a12081000/7  WINAPRO .



lKéTTER

CONSULTING ENGINEERS

Seite 38 von 118 zum Bericht Nr. 214192-03.02

Projekt: Lizenzierter Anwender:

214192-03 WP Lauchhammer KOTTER Consulting Engineers GmbH & Co. KG
Bonifatiusstr. 400
DE-48432 Rheine
+49 5971 9710-31
Buegln(e«/_ bunk@koetter-consulting.com

Bert
07.11.2018 07:49/3.2.712

SHADOW - Kalender pro WEA

Berechnung: GesamtbelastungWEA: WEA I-01 - VESTAS V112-3.3 Gridstreame 3300 112.0 !0O! NH: 140,0 m (Ges:196,0 m) (2)
Voraussetzungen fiir Berechnung des Schattenwurfs
Die dargestellten Zeiten sind die astronomisch maximal mdgliche 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 |Maérz | April | Mai | Juni | Juli |August | SeptembdiOktober | Novembe{Dezember
1]08:11 | 07:45 | 06:52 | 06:43 | 05:39 | 04:54 | 04:51 | 05:27 | 06:16 | 07:04 | 06:57 | 07:47
|16:06 | 16:53 | 17:44  [19:37 | 20:27 | 21:12 | 21:26  |20:55 | 19:54 | 18:45 | 16:40 | 16:00
2]08:11 | 07:44 | 06:50 | 06:40 | 05:37 | 04:53 | 04:52 | 05:29 | 06:18 | 07:06 | 06:59 | 07:49
|16:07 | 16:55 | 17:46  |19:39  |20:29 | 21:13 | 21:26  |20:53 | 19:51 | 1843  |16:38 | 15:59
31]08:11 | 07:42 | 06:48 | 06:38 | 05:35 | 04:53 | 04:53 | 05:30 | 06:19 | 07:08 | 07:01 | 07:50
|16:08 | 16:57 | 17:47  |19:40 | 20:30 | 21:14 | 21:25 | 20:52 | 19:49 | 18:40 | 16:36 | 15:59
41]08:11 | 07:40 | 06:46 | 06:36 | 05:33 | 04:52 | 04:53 | 05:32 | 06:21 | 07:09 | 07:02 | 07:52
116:09 | 16:58 | 17:49  |19:42 [ 20:32 | 21:15 | 21:25 | 20:50 | 19:47 | 18:38 | 16:34 | 15:58
5108:11 | 07:39 | 06:44 | 06:34 | 05:31 | 04:51 | 04:54 | 05:33 | 06:22 | 07:11 | 07:04 | 07:53
| 16:10 | 17:00 | 17:51 | 19:44 | 20:34 | 21:16 | 21:24 | 20:48 | 19:45 | 18:36 | 16:33 | 15:58
6 08:10 | 07:37 | 06:42 | 06:31 | 05:29 | 04:50 | 04:55 | 05:35 | 06:24 | 07:12 | 07:06 | 07:54
|16:11  [17:02 | 17:53 | 19:45 [ 20:35 | 21:17 | 21:24 | 20:46 | 19:42 | 18:34 | 16:31 | 15:57
708:10 | 07:35 | 06:39 | 06:29 | 05:28 | 04:50 | 04:56 | 05:36 | 06:26 | 07:14 | 07:08 | 07:55
|16:13  |17:04 | 17:54 | 19:47  [20:37 | 21:18  |21:23 [ 20:45 | 19:40  [18:31 | 16:29 | 15:57
8]08:10 |07:3¢ | 06:37 | 06:27 | 05:26 | 04:49 | 04:57  |05:38 | 06:27 | 07:16 | 07:10 | 07:57
|16:14  [17:06 | 17:56 | 19:49  [20:38 | 21:19  |21:23  [20:43 | 19:38 | 18:29 | 16:27 | 15:57
9]08:09 |07:32 |06:35 | 06:25 | 05:24 | 04:49 | 04:58  |05:39 | 06:29 | 07:17 | 07:11 | 07:58
| 16:15 | 17:08 | 17:58 | 19:50 | 20:40 | 21:20 | 21:22 | 20:41 | 19:36 | 18:27 | 16:26 | 15:56
10108:09 | 07:30 | 06:33 | 06:22 | 05:23 | 04:48 | 04:59 | 05:41 | 06:30 | 07:19 | 07:13 | 07:59
| 16:17 | 17:09 | 18:00 | 19:52 | 20:42 | 21:21 | 21:21 | 20:39 | 19:33 | 18:25 | 16:24 | 15:56
1108:08 | 07:28 | 06:30 | 06:20 | 05:21 | 04:48 | 05:00 | 05:43 | 06:32 |07:21 | 07:15 | 08:00
| 16:18 | 17:11 | 18:01 | 19:54 | 20:43 | 21:21 | 21:21 | 20:37 | 19:31 | 18:22 | 16:23 | 15:56
1208:07 | 07:27 | 06:28 | 06:18 | 05:19 | 04:48 | 05:01 | 05:44 | 06:3¢ | 07:22 | 07:17 | 08:01
| 16:20 | 17:13 | 18:03 | 19:55 | 20:45 | 21:22 | 21:20 | 20:35 | 19:29 | 18:20 | 16:21 | 15:56
13]08:07 | 07:25 |06:26 | 06:16 | 05:18 | 04:48 | 05:02 | 05:46 | 06:35 |07:24 | 07:18 | 08:02
| 16:21 | 17:15 | 18:05 | 19:57 | 20:46 | 21:23 | 21:19 | 20:33 | 19:26 | 18:18 | 16:20 | 15:56
1408:06 | 07:23 | 06:24 | 06:14 | 05:16 | 04:47 | 05:03 | 05:47 | 06:37 |07:26 | 07:20 | 08:03
| 16:23 | 17:17 | 18:07 | 19:59 | 20:48 | 21:23 | 21:18 | 20:32 | 19:24 | 18:16 | 16:18 | 15:56
15]08:05 | 07:21 | 06:21 | 06:11 | 05:15 | 04:47 | 05:04 | 05:49 | 06:38 |07:28 | 07:22 | 08:04
| 16:24 | 17:19 | 18:08 | 20:00 | 20:49 | 21:24 | 21:17 | 20:30 | 19:22 | 18:14 | 16:17 | 15:56
16 |08:04 | 07:19 | 06:19 | 06:09 | 05:13 | 04:47 |05:05 |05:50 | 06:40 | 07:29 | 07:24 | 08:05
| 16:26 | 17:20 | 18:10 | 20:02 | 20:51 | 21:24 | 21:16 | 20:28 | 19:20 | 18:12 | 16:15 | 15:56
17 108:03 | 07:17 | 06:17  |06:07 | 05:12  |04:47 | 05:06 |05:52 |06:42 | 07:31 | 07:25 | 08:06
| 16:27 | 17:22 | 18:12 | 20:04 | 20:52 | 21:25 | 21:15 | 20:26 | 19:17 | 18:10 | 16:14 | 15:56
18 108:03 | 07:15 | 06:15  |06:05 | 05:10  |04:47 | 05:08 | 05:54 |06:43 | 07:33 | 07:27 | 08:06
| 16:29 | 17:24 | 18:13 | 20:05 | 20:54 | 21:25 | 21:14 | 20:24 | 19:15 | 18:07 | 16:13 | 15:56
19 |08:02 | 07:13 | 06:12  |06:03 | 05:09  |04:47 | 05:09 |05:55 |06:45 | 07:3% | 07:29 | 08:07
|16:30  |17:26 | 18:15  |20:07  [20:55 | 21:26 | 21:13  [20:21  [19:13 | 18:05 | 16:12 | 15:57
20108:01 |07:11 | 06:10 | 06:01  |05:07 | 04:47 |05:10  |05:57 | 06:46 | 07:36 | 07:30 | 08:08
116:32 | 17:28 | 18:17  |20:09  |20:57  |21:26 | 21:12  |20:19 | 19:10  |18:03 |16:10 | 15:57
21 07:59 | 07:09 | 06:08 | 05:59 | 05:06 | 04:47 | 05:12 | 05:58 | 06:48 | 07:38 | 07:32 | 08:08
|16:3¢ | 17:30 | 18:18  [20:11  [20:58 | 21:26 | 21:11  |20:17 | 19:08 | 18:01  |16:09 | 15:57
22| 07:58 | 07:07 | 06:05 | 05:57 | 05:05 | 04:47 | 05:13 | 06:00 | 06:50 | 07:40 | 07:34 | 08:09
116:35 | 17:31 | 18:20  [20:12  [21:00  |21:26 | 21:09  |20:15 | 19:06 |17:59 | 16:08 | 15:58
23| 07:57 | 07:05 | 06:03 | 05:55 | 05:03 | 04:48 | 05:14 | 06:02 | 06:51 | 07:41 | 07:35 | 08:09
116:37 | 17:33 | 18:22  [20:14  |21:01  |21:27  |21:08  |20:13  [19:03 |17:57 | 16:07 | 15:58
24| 07:56 | 07:03 | 06:01 | 05:52 | 05:02 | 04:48 | 05:16 | 06:03 | 06:53 | 07:43 | 07:37 | 08:10
116:39 | 17:35 | 18:224  [20:16  |21:02  |21:27  |21:07  |20:11 [ 19:01  |17:55 | 16:06 | 15:59
25 | 07:55 | 07:01 | 05:59 | 05:50 | 05:01 | 04:48 | 05:17 | 06:05 | 06:54 | 06:45 | 07:38 | 08:10
|16:41 | 17:37 | 18:25  [20:17  |21:04  |21:27 | 21:05 |20:09 | 1859  |16:53 | 16:05 | 16:00
26 | 07:53 | 06:59 | 05:56 | 05:48 | 05:00 | 04:49 | 05:18 | 06:06 | 06:56 | 06:47 | 07:40 | 08:10
|16:42 | 17:38 | 18:27  [20:19  |21:05 |21:27  |21:04  |20:07 | 1856 |16:51 | 16:04 | 16:00
27| 07:52 | 06:57 | 05:54 | 05:46 | 04:59 | 04:49 | 05:20 | 06:08 | 06:58 | 06:48 | 07:42 | 08:11
|16:44 | 17:40 | 18:29  [20:20  |21:06  |21:27  |21:03  |20:05 | 18:54 |16:49 |16:03 | 16:01
28 | 07:51 | 06:55 | 05:52 | 05:44 | 04:58 | 04:50 | 05:21 | 06:10 | 06:59 | 06:50 | 07:43 | 08:11
|16:46  |17:42 | 18:30  [20:22 | 21:07  |21:27  |21:01  [20:02 | 18:52 | 16:47 | 16:02 | 16:02
29 | 07:49 | | 06:49 | 05:42 | 04:57 | 04:50 | 05:23 | 06:11 | 07:01 | 06:52 | 07:45 | 08:11
|16:48 | 119:32  [20:24 [ 21:09  |21:26  [21:00  |20:00 | 18:50 | 16:45 | 16:01 | 16:03
30 | 07:48 | | 06:47 | 05:41 | 04:56 | 04:51 | 05:24 | 06:13 | 07:03 | 06:54 | 07:46 | 08:11
|16:49 | 119:3¢  [20:25 [ 21:10 | 21:26  |20:58 | 19:58 | 18:47  |16:43 | 16:01 | 16:04
31| 07:47 | | 06:45 | | 04:55 | | 05:26 | 06:14 | | 06:55 | | 08:11
16:51 | 119:35 | |21:11 | 120:56 | 19:56 | | 16:41 | | 16:04

Sonnenscheinstunden | 261 | 278 | 367 | 415 | 484 | 497 | 500 | 453 | 381 | 332 | 268 | 246
Anzahl Minuten mit Schatten 0 0 0 0 0 0 0 0 0 0 0 0
Tabellen-Layout: Die Daten fiir jeden Tag sind in Matrix wi (! zeit wie jahr):

Tag im Monat Sonnenaufgang  (SS:MM) Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (S5:MM) Schattenende/Minuten mit Schatten
Sonnenuntergang (SS:MM) Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (S5:MM) Schattenende/Minuten mit Schatten
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SHADOW - Kalender pro WEA

Berechnung: GesamtbelastungWEA: WEA I-02 - VESTAS V112-3.3 Gridstreame 3300 112.0 !0! NH: 140,0 m (Ges:196,0 m) (3)
Voraussetzungen fiir Berechnung des Schattenwurfs
Die dargestellten Zeiten sind die astronomisch maximal mdgliche 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 |Maérz | April | Mai | Juni | Juli |August | SeptembdiOktober | Novembe{Dezember
1]08:11 | 07:45 | 06:52 | 06:43 | 05:39 | 04:54 | 04:51 | 05:27 | 06:16 | 07:04 | 06:57 | 07:47
|16:06 | 16:53 | 17:44  [19:37 | 20:27 | 21:12 | 21:26  |20:55 | 19:54 | 18:45 | 16:40 | 16:00
2]08:11 | 07:44 | 06:50 | 06:40 | 05:37 | 04:53 | 04:52 | 05:29 | 06:18 | 07:06 | 06:59 | 07:49
|16:07 | 16:55 | 17:46  |19:39  |20:29 | 21:13 | 21:26  |20:53 | 19:51 | 1843  |16:38 | 15:59
31]08:11 | 07:42 | 06:48 | 06:38 | 05:35 | 04:53 | 04:53 | 05:30 | 06:19 | 07:08 | 07:01 | 07:50
|16:08 | 16:57 | 17:47  |19:40 | 20:30 | 21:14 | 21:25 | 20:52 | 19:49 | 18:40 | 16:36 | 15:59
41]08:11 | 07:40 | 06:46 | 06:36 | 05:33 | 04:52 | 04:53 | 05:32 | 06:21 | 07:09 | 07:02 | 07:52
116:09 | 16:58 | 17:49  |19:42 [ 20:32 | 21:15 | 21:25 | 20:50 | 19:47 | 18:38 | 16:34 | 15:58
5108:11 | 07:39 | 06:44 | 06:34 | 05:31 | 04:51 | 04:54 | 05:33 | 06:22 | 07:11 | 07:04 | 07:53
| 16:10 | 17:00 | 17:51 | 19:44 | 20:34 | 21:16 | 21:24 | 20:48 | 19:45 | 18:36 | 16:33 | 15:58
6 08:10 | 07:37 | 06:42 | 06:31 | 05:29 | 04:51 | 04:55 | 05:35 | 06:24 | 07:12 | 07:06 | 07:54
|16:11  [17:02 | 17:53 | 19:45 [ 20:35 | 21:17 | 21:24 | 20:46 | 19:42 | 18:34 | 16:31 | 15:57
708:10 | 07:35 | 06:39 | 06:29 | 05:28 | 04:50 | 04:56 | 05:36 | 06:26 | 07:14 | 07:08 | 07:55
|16:13  |17:04 | 17:54 | 19:47  [20:37 | 21:18  |21:23 [ 20:45 | 19:40  [18:31 | 16:29 | 15:57
8]08:10 |07:3¢ | 06:37 | 06:27 | 05:26 | 04:49 | 04:57  |05:38 | 06:27 | 07:16 | 07:10 | 07:57
|16:14  [17:06 | 17:56 | 19:49  [20:38 | 21:19  |21:23  [20:43 | 19:38 | 18:29 | 16:27 | 15:57
9]08:09 |07:32 |06:35 | 06:25 | 05:24 | 04:49 | 04:58  |05:39 | 06:29 | 07:17 | 07:11 | 07:58
| 16:15 | 17:08 | 17:58 | 19:50 | 20:40 | 21:20 | 21:22 | 20:41 | 19:36 | 18:27 | 16:26 | 15:56
10108:09 | 07:30 | 06:33 | 06:22 | 05:23 | 04:49 | 04:59 | 05:41 | 06:30 | 07:19 | 07:13 | 07:59
| 16:17 | 17:09 | 18:00 | 19:52 | 20:42 | 21:21 | 21:21 | 20:39 | 19:33 | 18:25 | 16:24 | 15:56
1108:08 | 07:28 | 06:30 | 06:20 | 05:21 | 04:48 | 05:00 | 05:43 | 06:32 |07:21 | 07:15 | 08:00
| 16:18 | 17:11 | 18:01 | 19:54 | 20:43 | 21:21 | 21:21 | 20:37 | 19:31 | 18:23 | 16:23 | 15:56
1208:07 | 07:27 | 06:28 | 06:18 | 05:19 | 04:48 | 05:01 | 05:44 | 06:3¢ | 07:22 | 07:17 | 08:01
| 16:20 | 17:13 | 18:03 | 19:55 | 20:45 | 21:22 | 21:20 | 20:35 | 19:29 | 18:20 | 16:21 | 15:56
13]08:07 | 07:25 |06:26 | 06:16 | 05:18 | 04:48 | 05:02 | 05:46 | 06:35 |07:24 | 07:18 | 08:02
| 16:21 | 17:15 | 18:05 | 19:57 | 20:46 | 21:23 | 21:19 | 20:33 | 19:26 | 18:18 | 16:20 | 15:56
1408:06 | 07:23 | 06:24 | 06:14 | 05:16 | 04:47 | 05:03 | 05:47 | 06:37 |07:26 | 07:20 | 08:03
| 16:23 | 17:17 | 18:07 | 19:59 | 20:48 | 21:23 | 21:18 | 20:32 | 19:24 | 18:16 | 16:18 | 15:56
15]08:05 | 07:21 | 06:21 | 06:11 | 05:15 | 04:47 | 05:04 | 05:49 | 06:38 |07:28 | 07:22 | 08:04
| 16:24 | 17:19 | 18:08 | 20:00 | 20:49 | 21:24 | 21:17 | 20:30 | 19:22 | 18:14 | 16:17 | 15:56
16 |08:04 | 07:19 | 06:19 | 06:09 | 05:13 | 04:47 |05:05 |05:50 | 06:40 | 07:29 | 07:24 | 08:05
| 16:26 | 17:20 | 18:10 | 20:02 | 20:51 | 21:24 | 21:16 | 20:28 | 19:20 | 18:12 | 16:15 | 15:56
17 108:03 | 07:17 | 06:17  |06:07 | 05:12  |04:47 | 05:07 |05:52  |06:42 | 07:31 | 07:25 | 08:06
| 16:27 | 17:22 | 18:12 | 20:04 | 20:52 | 21:25 | 21:15 | 20:26 | 19:17 | 18:10 | 16:14 | 15:56
18 108:03 | 07:15 | 06:15  |06:05 | 05:10  |04:47 | 05:08 | 05:54 |06:43 | 07:33 | 07:27 | 08:06
| 16:29 | 17:24 | 18:13 | 20:05 | 20:54 | 21:25 | 21:14 | 20:24 | 19:15 | 18:07 | 16:13 | 15:56
19 |08:02 | 07:13 | 06:12  |06:03 | 05:09  |04:47 | 05:09 |05:55 |06:45 | 07:3% | 07:29 | 08:07
|16:30  |17:26 | 18:15  |20:07  [20:55 | 21:26 | 21:13  [20:21  [19:13 | 18:05 | 16:12 | 15:57
20108:01 |07:11 | 06:10 | 06:01  |05:07 | 04:47 |05:10  |05:57 | 06:46 | 07:36 | 07:30 | 08:08
116:32 | 17:28 | 18:17  |20:09  |20:57  |21:26 | 21:12  |20:19 | 19:10  |18:03 |16:10 | 15:57
21 07:59 | 07:09 | 06:08 | 05:59 | 05:06 | 04:47 | 05:12 | 05:58 | 06:48 | 07:38 | 07:32 | 08:08
|16:3¢ | 17:30 | 18:18  [20:11  [20:58 | 21:26 | 21:11  |20:17 | 19:08 | 18:01  |16:09 | 15:57
22| 07:58 | 07:07 | 06:05 | 05:57 | 05:05 | 04:47 | 05:13 | 06:00 | 06:50 | 07:40 | 07:34 | 08:09
116:35 | 17:31 | 18:20  [20:12  [21:00  |21:26 | 21:09  |20:15 | 19:06 |17:59 | 16:08 | 15:58
23| 07:57 | 07:05 | 06:03 | 05:55 | 05:03 | 04:48 | 05:14 | 06:02 | 06:51 | 07:41 | 07:35 | 08:09
116:37 | 17:33 | 18:22  [20:14  |21:01  |21:27  |21:08  |20:13  [19:03 |17:57 | 16:07 | 15:58
24| 07:56 | 07:03 | 06:01 | 05:52 | 05:02 | 04:48 | 05:16 | 06:03 | 06:53 | 07:43 | 07:37 | 08:10
116:39 | 17:35 | 18:224  [20:16  |21:02  |21:27  |21:07  |20:11 [ 19:01  |17:55 | 16:06 | 15:59
25 | 07:55 | 07:01 | 05:59 | 05:50 | 05:01 | 04:48 | 05:17 | 06:05 | 06:54 | 06:45 | 07:38 | 08:10
|16:41 | 17:37 | 18:25  [20:17  |21:04  |21:27 | 21:05 |20:09 | 1859  |16:53 | 16:05 | 16:00
26 | 07:53 | 06:59 | 05:56 | 05:48 | 05:00 | 04:49 | 05:18 | 06:06 | 06:56 | 06:47 | 07:40 | 08:10
|16:42 | 17:39 | 18:27  [20:19  |21:05 |21:27  |21:04  |20:07 |18:56 |16:51 | 16:04 | 16:00
27| 07:52 | 06:57 | 05:54 | 05:46 | 04:59 | 04:49 | 05:20 | 06:08 | 06:58 | 06:48 | 07:42 | 08:11
|16:44 | 17:40 | 18:29  [20:20  |21:06  |21:27  |21:03  |20:05 | 18:54 |16:49 |16:03 | 16:01
28 | 07:51 | 06:55 | 05:52 | 05:44 | 04:58 | 04:50 | 05:21 | 06:10 | 06:59 | 06:50 | 07:43 | 08:11
|16:46  |17:42 | 18:30  [20:22 | 21:07 | 21:27  |21:01  [20:02 | 18:52 | 16:47 | 16:02 | 16:02
29 | 07:49 | | 06:49 | 05:43 | 04:57 | 04:50 | 05:23 | 06:11 | 07:01 | 06:52 | 07:45 | 08:11
|16:48 | 119:32  [20:24 | 21:09  |21:26  |21:00 |20:00 | 18:50 | 16:45 | 16:01 | 16:03
30 | 07:48 | | 06:47 | 05:41 | 04:56 | 04:51 | 05:24 | 06:13 | 07:03 | 06:54 | 07:46 | 08:11
|16:49 | 119:3¢  [20:25 [ 21:10 | 21:26  |20:58 | 19:58 | 18:47  |16:43 | 16:01 | 16:04
31| 07:47 | | 06:45 | | 04:55 | | 05:26 | 06:14 | | 06:55 | | 08:11
16:51 | 119:35 | |21:11 | 120:56 | 19:56 | | 16:41 | | 16:05

Sonnenscheinstunden | 261 | 278 | 367 | 415 | 484 | 497 | 500 | 453 | 381 | 332 | 268 | 246
Anzahl Minuten mit Schatten 0 0 0 0 0 0 0 0 0 0 0 0
Tabellen-Layout: Die Daten fiir jeden Tag sind in Matrix wi (! zeit wie jahr):

Tag im Monat Sonnenaufgang  (SS:MM) Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (S5:MM) Schattenende/Minuten mit Schatten
Sonnenuntergang (SS:MM) Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (S5:MM) Schattenende/Minuten mit Schatten
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SHADOW - Kalender pro WEA

Berechnung: GesamtbelastungWEA: WEA I-03 - VESTAS V112-3.3 Gridstreame 3300 112.0 !0! NH: 140,0 m (Ges:196,0 m) (4)
Voraussetzungen fiir Berechnung des Schattenwurfs
Die dargestellten Zeiten sind die astronomisch maximal mdgliche 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 |Maérz | April | Mai | Juni | Juli |August | SeptembdiOktober | Novembe{Dezember
1]08:11 | 07:45 | 06:52 | 06:43 | 05:39 | 04:54 | 04:51 | 05:27 | 06:16 | 07:04 | 06:57 | 07:47
|16:06 | 16:53 | 17:44  [19:37 | 20:27 | 21:12 | 21:26  |20:55 | 19:54 | 18:45 | 16:40 | 16:00
2]08:11 | 07:43 | 06:50 | 06:40 | 05:37 | 04:53 | 04:52 | 05:29 | 06:18 | 07:06 | 06:59 | 07:49
|16:07 | 16:55 | 17:46  |19:39  [20:29 | 21:13 | 21:26  |20:53 | 19:51 | 1843  |16:38 | 15:59
31]08:11 | 07:42 | 06:48 | 06:38 | 05:35 | 04:53 | 04:53 | 05:30 | 06:19 | 07:07 | 07:01 | 07:50
|16:08 | 16:57 | 17:47  |19:40 | 20:30 | 21:14 | 21:25  |20:52 | 19:49 | 18:40 | 16:36 | 15:59
41]08:11 | 07:40 | 06:46 | 06:36 | 05:33 | 04:52 | 04:53 | 05:32 | 06:21 | 07:09 | 07:02 | 07:52
116:09 | 16:58 | 17:49  |19:42 [ 20:32 | 21:15 | 21:25 | 20:50 | 19:47 | 18:38 | 16:34 | 15:58
5108:11 | 07:39 | 06:44 | 06:34 | 05:31 | 04:51 | 04:54 | 05:33 | 06:22 | 07:11 | 07:04 | 07:53
| 16:10 | 17:00 | 17:51 | 19:44 | 20:34 | 21:16 | 21:24 | 20:48 | 19:45 | 18:36 | 16:33 | 15:58
6 08:10 | 07:37 | 06:42 | 06:31 | 05:29 | 04:50 | 04:55 | 05:35 | 06:24 | 07:12 | 07:06 | 07:54
|16:11  [17:02 | 17:53 | 19:45 [ 20:35 | 21:17 | 21:24 | 20:46 | 19:42 | 18:34 | 16:31 | 15:57
708:10 | 07:35 | 06:39 | 06:29 | 05:28 | 04:50 | 04:56 | 05:36 | 06:26 | 07:14 | 07:08 | 07:55
|16:13  |17:04 | 17:54 | 19:47  [20:37 | 21:18  |21:23 [ 20:45 | 19:40  [18:31 | 16:29 | 15:57
8]08:09 |07:3¢ | 06:37 | 06:27 | 05:26 | 04:49 | 04:57  |05:38 | 06:27 | 07:16 | 07:10 | 07:57
|16:14  [17:06 | 17:56 | 19:49  [20:38 | 21:19  |21:23  [20:43 | 19:38  |18:29 | 16:27 | 15:57
9]08:09 |07:32 |06:35 | 06:25 | 05:24 | 04:49 | 04:58  |05:39 | 06:29 | 07:17 | 07:11 | 07:58
| 16:15 | 17:08 | 17:58 | 19:50 | 20:40 | 21:20 | 21:22 | 20:41 | 19:36 | 18:27 | 16:26 | 15:56
10108:08 | 07:30 | 06:33 | 06:22 | 05:22 | 04:48 | 04:59 | 05:41 | 06:30 | 07:19 | 07:13 | 07:59
| 16:17 | 17:09 | 18:00 | 19:52 | 20:42 | 21:21 | 21:21 | 20:39 | 19:33 | 18:25 | 16:24 | 15:56
1108:08 | 07:28 | 06:30 | 06:20 | 05:21 | 04:48 | 05:00 | 05:43 | 06:32 |07:21 | 07:15 | 08:00
| 16:18 | 17:11 | 18:01 | 19:54 | 20:43 | 21:21 | 21:21 | 20:37 | 19:31 | 18:22 | 16:23 | 15:56
1208:07 | 07:27 | 06:28 | 06:18 | 05:19 | 04:48 | 05:01 | 05:44 | 06:3¢ | 07:22 | 07:17 | 08:01
| 16:20 | 17:13 | 18:03 | 19:55 | 20:45 | 21:22 | 21:20 | 20:35 | 19:29 | 18:20 | 16:21 | 15:56
13]08:07 | 07:25 |06:26 | 06:16 | 05:18 | 04:47 | 05:02 | 05:46 | 06:35 |07:24 | 07:18 | 08:02
| 16:21 | 17:15 | 18:05 | 19:57 | 20:46 | 21:23 | 21:19 | 20:33 | 19:26 | 18:18 | 16:20 | 15:56
1408:06 | 07:23 | 06:24 | 06:14 | 05:16 | 04:47 | 05:03 | 05:47 | 06:37 |07:26 | 07:20 | 08:03
| 16:22 | 17:17 | 18:07 | 19:59 | 20:48 | 21:23 | 21:18 | 20:31 | 19:24 | 18:16 | 16:18 | 15:56
15]08:05 | 07:21 | 06:21 | 06:11 | 05:14 | 04:47 | 05:04 | 05:49 | 06:38 |07:28 | 07:22 | 08:04
| 16:24 | 17:19 | 18:08 | 20:00 | 20:49 | 21:24 | 21:17 | 20:30 | 19:22 | 18:14 | 16:17 | 15:56
16| 08:04 | 07:19 | 06:19 | 06:09  |05:13 | 04:47 | 05:05 |05:50 | 06:40 | 07:29 | 07:23 | 08:05
| 16:26 | 17:20 | 18:10 | 20:02 | 20:51 | 21:24 | 21:16 | 20:28 | 19:19 | 18:12 | 16:15 | 15:56
17 108:03 | 07:17 | 06:17  |06:07 | 05:12  |04:47 | 05:06 |05:52  |06:42 | 07:31 | 07:25 | 08:05
| 16:27 | 17:22 | 18:12 | 20:04 | 20:52 | 21:25 | 21:15 | 20:26 | 19:17 | 18:09 | 16:14 | 15:56
18 108:02 | 07:15 | 06:15  |06:05 |05:10  |04:47 | 05:08 | 05:54 |06:43 | 07:33 | 07:27 | 08:06
| 16:29 | 17:24 | 18:13 | 20:05 | 20:54 | 21:25 | 21:14 | 20:24 | 19:15 | 18:07 | 16:13 | 15:56
19 |08:02 | 07:13 | 06:12  |06:03 | 05:09  |04:47 | 05:09 |05:55 |06:45 | 07:3% | 07:29 | 08:07
|16:30  |17:26 | 18:15  |20:07  [20:55 | 21:26 | 21:13  [20:21  [19:13 | 18:05 | 16:12 | 15:57
20108:00 |07:11 | 06:10 | 06:01  |05:07 | 04:47 |05:10  |05:57 | 06:46 | 07:36 | 07:30 | 08:08
116:32 | 17:28 | 18:17  |20:09  |20:57  |21:26 | 21:12  |20:19 | 19:10  |18:03 |16:10 | 15:57
21 07:59 | 07:09 | 06:08 | 05:59 | 05:06 | 04:47 | 05:12 | 05:58 | 06:48 | 07:38 | 07:32 | 08:08
|16:3¢ | 17:29 | 18:18  [20:10  [20:58 | 21:26 | 21:11  |20:17 | 19:08  |18:01  |16:09 | 15:57
22| 07:58 | 07:07 | 06:05 | 05:57 | 05:05 | 04:47 | 05:13 | 06:00 | 06:50 | 07:40 | 07:34 | 08:09
116:35 | 17:31 | 18:20  [20:12  [21:00  |21:26 | 21:09  |20:15 | 19:06 |17:59 | 16:08 | 15:58
23| 07:57 | 07:05 | 06:03 | 05:54 | 05:03 | 04:48 | 05:14 | 06:02 | 06:51 | 07:41 | 07:35 | 08:09
116:37 | 17:33 | 18:22  [20:14  |21:01  |21:27  |21:08  |20:13  [19:03 |17:57  |16:07 | 15:58
24| 07:56 | 07:03 | 06:01 | 05:52 | 05:02 | 04:48 | 05:16 | 06:03 | 06:53 | 07:43 | 07:37 | 08:10
116:39 | 17:35 | 18:24  [20:15  [21:02  |21:27  |21:07  |20:11 [ 19:01  |[17:55 | 16:06 | 15:59
25 | 07:55 | 07:01 | 05:59 | 05:50 | 05:01 | 04:48 | 05:17 | 06:05 | 06:54 | 06:45 | 07:38 | 08:10
|16:40 | 17:37 | 18:25  [20:17  |21:04  |21:27 | 21:05 |20:09 | 1859  |16:53 | 16:05 | 16:00
26 | 07:53 | 06:59 | 05:56 | 05:48 | 05:00 | 04:49 | 05:18 | 06:06 | 06:56 | 06:47 | 07:40 | 08:10
|16:42 | 17:38 | 18:27  [20:19  |21:05 |21:27  |21:04  |20:07 | 1856 |16:51 | 16:04 | 16:00
27| 07:52 | 06:57 | 05:54 | 05:46 | 04:59 | 04:49 | 05:20 | 06:08 | 06:58 | 06:48 | 07:41 | 08:11
|16:44 | 17:40 | 18:29  [20:20  |21:06  |21:27  |21:02  |20:05 | 18:54 |16:49 |16:03 | 16:01
28 | 07:51 | 06:55 | 05:52 | 05:44 | 04:58 | 04:50 | 05:21 | 06:10 | 06:59 | 06:50 | 07:43 | 08:11
|16:46  |17:42 | 18:30  [20:22 | 21:07  |21:27  |21:01  [20:02 | 18:52 | 16:47 | 16:02 | 16:02
29 | 07:49 | | 06:49 | 05:42 | 04:57 | 04:50 | 05:23 | 06:11 | 07:01 | 06:52 | 07:45 | 08:11
|16:48 | 119:32  [20:24 [ 21:09  |21:26  [21:00  |20:00 | 18:50 | 16:45 | 16:01 | 16:03
30 | 07:48 | | 06:47 | 05:41 | 04:56 | 04:51 | 05:24 | 06:13 | 07:03 | 06:54 | 07:46 | 08:11
|16:49 | 119:3¢  [20:25 [ 21:10 | 21:26  |20:58 | 19:58 | 18:47  |16:43 | 16:01 | 16:04
31| 07:47 | | 06:45 | | 04:55 | | 05:26 | 06:14 | | 06:55 | | 08:11
16:51 | 119:35 | |21:11 | 120:56 | 19:56 | | 16:41 | | 16:04

Sonnenscheinstunden | 261 | 278 | 367 | 415 | 484 | 497 | 500 | 453 | 381 | 332 | 268 | 246
Anzahl Minuten mit Schatten 0 0 0 0 0 0 0 0 0 0 0 0
Tabellen-Layout: Die Daten fiir jeden Tag sind in Matrix wi (! zeit wie jahr):

Tag im Monat Sonnenaufgang  (SS:MM) Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (S5:MM) Schattenende/Minuten mit Schatten
Sonnenuntergang (SS:MM) Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (S5:MM) Schattenende/Minuten mit Schatten

WIndPRO 3.2.712 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk o7a120181000/20  WINAPRO .
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SHADOW - Kalender pro WEA

Berechnung: GesamtbelastungWEA: WEA I-04 - VESTAS V112-3.3 Gridstreame 3300 112.0 !0! NH: 140,0 m (Ges:196,0 m) (5)
Voraussetzungen fiir Berechnung des Schattenwurfs
Die dargestellten Zeiten sind die astronomisch maximal mdgliche 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 |Maérz | April | Mai | Juni | Juli |August | SeptembdiOktober | Novembe{Dezember
1]08:11 | 07:45 | 06:52 | 06:43 | 05:39 | 04:54 | 04:51 | 05:27 | 06:16 | 07:04 | 06:57 | 07:47
|16:06 | 16:53 | 17:44  [19:37 | 20:27 | 21:12 | 21:26  |20:55 | 19:54 | 18:45 | 16:40 | 16:00
2]08:11 | 07:44 | 06:50 | 06:40 | 05:37 | 04:53 | 04:52 | 05:29 | 06:18 | 07:06 | 06:59 | 07:49
|16:07 | 16:55 | 17:46  |19:39  |20:29 | 21:13 | 21:26  |20:53 | 19:51 | 1843  |16:38 | 15:59
31]08:11 | 07:42 | 06:48 | 06:38 | 05:35 | 04:53 | 04:53 | 05:30 | 06:19 | 07:08 | 07:01 | 07:50
|16:08 | 16:57 | 17:47  |19:40 | 20:30 | 21:14 | 21:25 | 20:52 | 19:49 | 18:40 | 16:36 | 15:59
41]08:11 | 07:40 | 06:46 | 06:36 | 05:33 | 04:52 | 04:53 | 05:32 | 06:21 | 07:09 | 07:02 | 07:52
116:09 | 16:58 | 17:49  |19:42 [ 20:32 | 21:15 | 21:25 | 20:50 | 19:47 | 18:38 | 16:34 | 15:58
5108:11 | 07:39 | 06:44 | 06:34 | 05:31 | 04:51 | 04:54 | 05:33 | 06:22 | 07:11 | 07:04 | 07:53
| 16:10 | 17:00 | 17:51 | 19:44 | 20:34 | 21:16 | 21:24 | 20:48 | 19:45 | 18:36 | 16:33 | 15:58
6 08:10 | 07:37 | 06:42 | 06:31 | 05:29 | 04:51 | 04:55 | 05:35 | 06:24 | 07:12 | 07:06 | 07:54
|16:11  [17:02 | 17:53 | 19:45 [ 20:35 | 21:17 | 21:24 | 20:46 | 19:42 | 18:34 | 16:31 | 15:57
708:10 | 07:35 | 06:39 | 06:29 | 05:28 | 04:50 | 04:56 | 05:36 | 06:26 | 07:14 | 07:08 | 07:55
|16:13  |17:04 | 17:54 | 19:47  [20:37 | 21:18  |21:23 [ 20:45 | 19:40  [18:31 | 16:29 | 15:57
8]08:09 |07:3¢ | 06:37 | 06:27 | 05:26 | 04:49 | 04:57  |05:38 | 06:27 | 07:16 | 07:10 | 07:57
|16:14  [17:06 | 17:56 | 19:49  [20:38 | 21:19  |21:23  [20:43 | 19:38  [18:29 | 16:28 | 15:57
9]08:09 |07:32 |06:35 | 06:25 | 05:24 | 04:49 | 04:58  |05:39 | 06:29 | 07:17 | 07:11 | 07:58
| 16:15 | 17:08 | 17:58 | 19:50 | 20:40 | 21:20 | 21:22 | 20:41 | 19:36 | 18:27 | 16:26 | 15:56
10108:09 | 07:30 | 06:33 | 06:22 | 05:23 | 04:49 | 04:59 | 05:41 | 06:30 | 07:19 | 07:13 | 07:59
| 16:17 | 17:09 | 18:00 | 19:52 | 20:42 | 21:21 | 21:21 | 20:39 | 19:33 | 18:25 | 16:24 | 15:56
1108:08 | 07:28 | 06:30 | 06:20 | 05:21 | 04:48 | 05:00 | 05:43 | 06:32 |07:21 | 07:15 | 08:00
| 16:18 | 17:11 | 18:01 | 19:54 | 20:43 | 21:21 | 21:21 | 20:37 | 19:31 | 18:23 | 16:23 | 15:56
1208:07 | 07:27 | 06:28 | 06:18 | 05:19 | 04:48 | 05:01 | 05:44 | 06:3¢ | 07:22 | 07:17 | 08:01
| 16:20 | 17:13 | 18:03 | 19:55 | 20:45 | 21:22 | 21:20 | 20:35 | 19:29 | 18:20 | 16:21 | 15:56
13]08:07 | 07:25 |06:26 | 06:16 | 05:18 | 04:48 | 05:02 | 05:46 | 06:35 |07:24 | 07:18 | 08:02
| 16:21 | 17:15 | 18:05 | 19:57 | 20:46 | 21:23 | 21:19 | 20:33 | 19:26 | 18:18 | 16:20 | 15:56
1408:06 | 07:23 | 06:24 | 06:14 | 05:16 | 04:47 | 05:03 | 05:47 | 06:37 |07:26 | 07:20 | 08:03
| 16:23 | 17:17 | 18:07 | 19:59 | 20:48 | 21:23 | 21:18 | 20:31 | 19:24 | 18:16 | 16:18 | 15:56
15]08:05 | 07:21 | 06:21 | 06:11 | 05:15 | 04:47 | 05:04 | 05:49 | 06:38 |07:28 | 07:22 | 08:04
| 16:24 | 17:19 | 18:08 | 20:00 | 20:49 | 21:24 | 21:17 | 20:30 | 19:22 | 18:14 | 16:17 | 15:56
16 |08:04 | 07:19 | 06:19 | 06:09 | 05:13 | 04:47 |05:05 |05:50 | 06:40 | 07:29 | 07:24 | 08:05
| 16:26 | 17:20 | 18:10 | 20:02 | 20:51 | 21:24 | 21:16 | 20:28 | 19:20 | 18:12 | 16:15 | 15:56
17 108:03 | 07:17 | 06:17  |06:07 | 05:12  |04:47 | 05:07 |05:52 |06:42 | 07:31 | 07:25 | 08:05
| 16:27 | 17:22 | 18:12 | 20:04 | 20:52 | 21:25 | 21:15 | 20:26 | 19:17 | 18:10 | 16:14 | 15:56
18 108:02 | 07:15 | 06:15  |06:05 |05:10  |04:47 | 05:08 | 05:54 |06:43 | 07:33 | 07:27 | 08:06
| 16:29 | 17:24 | 18:13 | 20:05 | 20:54 | 21:25 | 21:14 | 20:24 | 19:15 | 18:07 | 16:13 | 15:56
19 |08:02 | 07:13 | 06:12  |06:03 | 05:09  |04:47 | 05:09 |05:55 |06:45 | 07:3% | 07:29 | 08:07
|16:30  |17:26 | 18:15  |20:07  [20:55 | 21:26 | 21:13  [20:21  [19:13 | 18:05 | 16:12 | 15:57
20108:01 |07:11 | 06:10 | 06:01  |05:07 | 04:47 |05:10  |05:57 | 06:46 | 07:36 | 07:30 | 08:08
116:32 | 17:28 | 18:17  |20:09  |20:57  |21:26 | 21:12  |20:19 | 19:10  |18:03 |16:10 | 15:57
21 07:59 | 07:09 | 06:08 | 05:59 | 05:06 | 04:47 | 05:12 | 05:58 | 06:48 | 07:38 | 07:32 | 08:08
|16:3¢ | 17:30 | 18:18  [20:11  [20:58 | 21:26 | 21:11  |20:17 | 19:08 | 18:01  |16:09 | 15:57
22| 07:58 | 07:07 | 06:05 | 05:57 | 05:05 | 04:47 | 05:13 | 06:00 | 06:50 | 07:40 | 07:34 | 08:09
116:35 | 17:31 | 18:20  [20:12  [21:00  |21:26 | 21:09  |20:15 | 19:06 |17:59 | 16:08 | 15:58
23| 07:57 | 07:05 | 06:03 | 05:55 | 05:04 | 04:48 | 05:14 | 06:02 | 06:51 | 07:41 | 07:35 | 08:09
116:37 | 17:33 | 18:22  [20:14  |21:01  |21:27  |21:08  |20:13  [19:03 |17:57 |16:07 | 15:58
24| 07:56 | 07:03 | 06:01 | 05:52 | 05:02 | 04:48 | 05:16 | 06:03 | 06:53 | 07:43 | 07:37 | 08:10
116:39 | 17:35 | 18:224  [20:16  |21:02  |21:27  |21:07  |20:11 [ 19:01  |17:55 | 16:06 | 15:59
25 | 07:55 | 07:01 | 05:59 | 05:50 | 05:01 | 04:48 | 05:17 | 06:05 | 06:54 | 06:45 | 07:38 | 08:10
|16:41 | 17:37 | 18:25  [20:17  |21:04  |21:27 | 21:05 |20:09 | 1859  |16:53 | 16:05 | 16:00
26 | 07:53 | 06:59 | 05:56 | 05:48 | 05:00 | 04:49 | 05:18 | 06:06 | 06:56 | 06:47 | 07:40 | 08:10
|16:42 | 17:39 | 18:27  [20:19  |21:05 |21:27  |21:04  |20:07 |18:56 |16:51 | 16:04 | 16:00
27| 07:52 | 06:57 | 05:54 | 05:46 | 04:59 | 04:49 | 05:20 | 06:08 | 06:58 | 06:48 | 07:42 | 08:11
|16:44 | 17:40 | 18:29  [20:20  |21:06  |21:27  |21:02  |20:05 | 18:54 |16:49 |16:03 | 16:01
28 | 07:51 | 06:55 | 05:52 | 05:44 | 04:58 | 04:50 | 05:21 | 06:10 | 06:59 | 06:50 | 07:43 | 08:11
|16:46  |17:42 | 18:30  [20:22 | 21:07 | 21:27  |21:01  [20:02 | 18:52 | 16:47 | 16:02 | 16:02
29 | 07:49 | | 06:49 | 05:43 | 04:57 | 04:50 | 05:23 | 06:11 | 07:01 | 06:52 | 07:45 | 08:11
|16:48 | 119:32  [20:24 | 21:09  |21:26  |21:00 |20:00 | 18:50 | 16:45 | 16:01 | 16:03
30 | 07:48 | | 06:47 | 05:41 | 04:56 | 04:51 | 05:24 | 06:13 | 07:03 | 06:54 | 07:46 | 08:11
|16:49 | 119:3¢  [20:25 [ 21:10 | 21:26  |20:58 | 19:58 | 18:47  |16:43 | 16:01 | 16:04
31| 07:47 | | 06:45 | | 04:55 | | 05:26 | 06:14 | | 06:55 | | 08:11
16:51 | 119:35 | |21:11 | 120:56 | 19:56 | |16:42 | | 16:05

Sonnenscheinstunden | 261 | 278 | 367 | 415 | 484 | 497 | 500 | 453 | 381 | 332 | 268 | 246
Anzahl Minuten mit Schatten 0 0 0 0 0 0 0 0 0 0 0 0
Tabellen-Layout: Die Daten fiir jeden Tag sind in Matrix wi (! zeit wie jahr):

Tag im Monat Sonnenaufgang  (SS:MM) Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (S5:MM) Schattenende/Minuten mit Schatten
Sonnenuntergang (SS:MM) Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (S5:MM) Schattenende/Minuten mit Schatten
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SHADOW - Kalender pro WEA

Berechnung: GesamtbelastungWEA: WEA I-05 - VESTAS V112-3.3 Gridstreame 3300 112.0 !0! NH: 140,0 m (Ges:196,0 m) (6)
Voraussetzungen fiir Berechnung des Schattenwurfs
Die dargestellten Zeiten sind die astronomisch maximal mdgliche 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 |Maérz | April | Mai | Juni | Juli |August | SeptembdiOktober | Novembe{Dezember
1]08:11 | 07:45 | 06:52 | 06:43 | 05:39 | 04:54 | 04:51 | 05:27 | 06:16 | 07:04 | 06:57 | 07:47
|16:06 | 16:53 | 17:44  [19:37 | 20:27 | 21:12 | 21:26  |20:55 | 19:54 | 18:45 | 16:40 | 16:00
2]08:11 | 07:43 | 06:50 | 06:40 | 05:37 | 04:53 | 04:52 | 05:29 | 06:18 | 07:06 | 06:59 | 07:49
|16:07 | 16:55 | 17:46  |19:39  [20:29 | 21:13 | 21:26  |20:53 | 19:51 | 1843  |16:38 | 15:59
31]08:11 | 07:42 | 06:48 | 06:38 | 05:35 | 04:53 | 04:53 | 05:30 | 06:19 | 07:07 | 07:01 | 07:50
|16:08 | 16:57 | 17:47  |19:40 | 20:30 | 21:14 | 21:25  |20:52 | 19:49 | 18:40 | 16:36 | 15:59
41]08:11 | 07:40 | 06:46 | 06:36 | 05:33 | 04:52 | 04:53 | 05:32 | 06:21 | 07:09 | 07:02 | 07:52
116:09 | 16:58 | 17:49  |19:42 [ 20:32 | 21:15 | 21:25 | 20:50 | 19:47 | 18:38 | 16:34 | 15:58
5108:11 | 07:39 | 06:44 | 06:34 | 05:31 | 04:51 | 04:54 | 05:33 | 06:22 | 07:11 | 07:04 | 07:53
| 16:10 | 17:00 | 17:51 | 19:44 | 20:34 | 21:16 | 21:24 | 20:48 | 19:45 | 18:36 | 16:33 | 15:58
6 08:10 | 07:37 | 06:42 | 06:31 | 05:29 | 04:51 | 04:55 | 05:35 | 06:24 | 07:12 | 07:06 | 07:54
|16:11  [17:02 | 17:53 | 19:45 [ 20:35 | 21:17 | 21:24 | 20:46 | 19:42 | 18:34 | 16:31 | 15:57
708:10 | 07:35 | 06:39 | 06:29 | 05:28 | 04:50 | 04:56 | 05:36 | 06:26 | 07:14 | 07:08 | 07:55
|16:13  |17:04 | 17:54 | 19:47  [20:37 | 21:18  |21:23 [ 20:45 | 19:40  [18:31 | 16:29 | 15:57
8]08:09 |07:3¢ | 06:37 | 06:27 | 05:26 | 04:49 | 04:57  |05:38 | 06:27 | 07:16 | 07:10 | 07:57
|16:14  [17:06 | 17:56 | 19:49  [20:38 | 21:19  |21:23  [20:43 | 19:38  |18:29 | 16:27 | 15:57
9]08:09 |07:32 |06:35 | 06:25 | 05:24 | 04:49 | 04:58  |05:39 | 06:29 | 07:17 | 07:11 | 07:58
| 16:15 | 17:08 | 17:58 | 19:50 | 20:40 | 21:20 | 21:22 | 20:41 | 19:36 | 18:27 | 16:26 | 15:56
10108:08 | 07:30 | 06:33 | 06:22 | 05:23 | 04:48 | 04:59 | 05:41 | 06:30 | 07:19 | 07:13 | 07:59
| 16:17 | 17:09 | 18:00 | 19:52 | 20:42 | 21:21 | 21:21 | 20:39 | 19:33 | 18:25 | 16:24 | 15:56
1108:08 | 07:28 | 06:30 | 06:20 | 05:21 | 04:48 | 05:00 | 05:43 | 06:32 |07:21 | 07:15 | 08:00
| 16:18 | 17:11 | 18:01 | 19:54 | 20:43 | 21:21 | 21:21 | 20:37 | 19:31 | 18:22 | 16:23 | 15:56
1208:07 | 07:27 | 06:28 | 06:18 | 05:19 | 04:48 | 05:01 | 05:44 | 06:3¢ | 07:22 | 07:17 | 08:01
| 16:20 | 17:13 | 18:03 | 19:55 | 20:45 | 21:22 | 21:20 | 20:35 | 19:29 | 18:20 | 16:21 | 15:56
13]08:07 | 07:25 |06:26 | 06:16 | 05:18 | 04:48 | 05:02 | 05:46 | 06:35 |07:24 | 07:18 | 08:02
| 16:21 | 17:15 | 18:05 | 19:57 | 20:46 | 21:23 | 21:19 | 20:33 | 19:26 | 18:18 | 16:20 | 15:56
1408:06 | 07:23 | 06:24 | 06:14 | 05:16 | 04:47 | 05:03 | 05:47 | 06:37 |07:26 | 07:20 | 08:03
| 16:23 | 17:17 | 18:07 | 19:59 | 20:48 | 21:23 | 21:18 | 20:31 | 19:24 | 18:16 | 16:18 | 15:56
15]08:05 | 07:21 | 06:21 | 06:11 | 05:15 | 04:47 | 05:04 | 05:49 | 06:38 |07:28 | 07:22 | 08:04
| 16:24 | 17:19 | 18:08 | 20:00 | 20:49 | 21:24 | 21:17 | 20:30 | 19:22 | 18:14 | 16:17 | 15:56
16| 08:04 | 07:19 | 06:19 | 06:09  |05:13 | 04:47 | 05:05 |05:50 | 06:40 | 07:29 | 07:23 | 08:05
| 16:26 | 17:20 | 18:10 | 20:02 | 20:51 | 21:24 | 21:16 | 20:28 | 19:19 | 18:12 | 16:15 | 15:56
17 108:03 | 07:17 | 06:17  |06:07 | 05:12  |04:47 | 05:06 |05:52  |06:42 | 07:31 | 07:25 | 08:05
| 16:27 | 17:22 | 18:12 | 20:04 | 20:52 | 21:25 | 21:15 | 20:26 | 19:17 | 18:09 | 16:14 | 15:56
18 108:02 | 07:15 | 06:15  |06:05 |05:10  |04:47 | 05:08 | 05:54 |06:43 | 07:33 | 07:27 | 08:06
| 16:29 | 17:24 | 18:13 | 20:05 | 20:54 | 21:25 | 21:14 | 20:24 | 19:15 | 18:07 | 16:13 | 15:56
19 |08:02 | 07:13 | 06:12  |06:03 | 05:09  |04:47 | 05:09 |05:55 |06:45 | 07:3% | 07:29 | 08:07
|16:30  |17:26 | 18:15  |20:07  [20:55 | 21:26 | 21:13  [20:21  [19:13 | 18:05 | 16:12 | 15:57
20108:00 |07:11 | 06:10 | 06:01  |05:07 | 04:47 |05:10  |05:57 | 06:46 | 07:36 | 07:30 | 08:08
116:32 | 17:28 | 18:17  |20:09  |20:57  |21:26 | 21:12  |20:19 | 19:10  |18:03 |16:10 | 15:57
21 07:59 | 07:09 | 06:08 | 05:59 | 05:06 | 04:47 | 05:12 | 05:58 | 06:48 | 07:38 | 07:32 | 08:08
|16:3¢ | 17:29 | 18:18  [20:10  [20:58 | 21:26 | 21:11  |20:17 | 19:08  |18:01  |16:09 | 15:57
22| 07:58 | 07:07 | 06:05 | 05:57 | 05:05 | 04:47 | 05:13 | 06:00 | 06:50 | 07:40 | 07:34 | 08:09
116:35 | 17:31 | 18:20  [20:12  [21:00  |21:26 | 21:09  |20:15 | 19:06 |17:59 | 16:08 | 15:58
23| 07:57 | 07:05 | 06:03 | 05:55 | 05:03 | 04:48 | 05:14 | 06:02 | 06:51 | 07:41 | 07:35 | 08:09
116:37 | 17:33 | 18:22  [20:14  |21:01  |21:27  |21:08  |20:13  [19:03 |17:57 | 16:07 | 15:58
24| 07:56 | 07:03 | 06:01 | 05:52 | 05:02 | 04:48 | 05:16 | 06:03 | 06:53 | 07:43 | 07:37 | 08:10
116:39 | 17:35 | 18:24  [20:15  [21:02  |21:27  |21:07  |20:11 [ 19:01  |[17:55 | 16:06 | 15:59
25 | 07:55 | 07:01 | 05:59 | 05:50 | 05:01 | 04:48 | 05:17 | 06:05 | 06:54 | 06:45 | 07:38 | 08:10
|16:41 | 17:37 | 18:25  [20:17  |21:04  |21:27 | 21:05 |20:09 | 1859  |16:53 | 16:05 | 16:00
26 | 07:53 | 06:59 | 05:56 | 05:48 | 05:00 | 04:49 | 05:18 | 06:06 | 06:56 | 06:47 | 07:40 | 08:10
|16:42 | 17:38 | 18:27  [20:19  |21:05 |21:27  |21:04  |20:07 | 1856 |16:51 | 16:04 | 16:00
27| 07:52 | 06:57 | 05:54 | 05:46 | 04:59 | 04:49 | 05:20 | 06:08 | 06:58 | 06:48 | 07:41 | 08:11
|16:44 | 17:40 | 18:29  [20:20  |21:06  |21:27  |21:02  |20:05 | 18:54 |16:49 |16:03 | 16:01
28 | 07:51 | 06:55 | 05:52 | 05:44 | 04:58 | 04:50 | 05:21 | 06:10 | 06:59 | 06:50 | 07:43 | 08:11
|16:46  |17:42 | 18:30  [20:22 | 21:07  |21:27  |21:01  [20:02 | 18:52 | 16:47 | 16:02 | 16:02
29 | 07:49 | | 06:49 | 05:42 | 04:57 | 04:50 | 05:23 | 06:11 | 07:01 | 06:52 | 07:45 | 08:11
|16:48 | 119:32  [20:24 [ 21:09  |21:26  [21:00  |20:00 | 18:50 | 16:45 | 16:01 | 16:03
30 | 07:48 | | 06:47 | 05:41 | 04:56 | 04:51 | 05:24 | 06:13 | 07:03 | 06:54 | 07:46 | 08:11
|16:49 | 119:3¢  [20:25 [ 21:10 | 21:26  |20:58 | 19:58 | 18:47  |16:43 | 16:01 | 16:04
31| 07:47 | | 06:45 | | 04:55 | | 05:26 | 06:14 | | 06:55 | | 08:11
16:51 | 119:35 | |21:11 | 120:56 | 19:56 | | 16:41 | | 16:05

Sonnenscheinstunden | 261 | 278 | 367 | 415 | 484 | 497 | 500 | 453 | 381 | 332 | 268 | 246
Anzahl Minuten mit Schatten 0 0 0 0 0 0 0 0 0 0 0 0
Tabellen-Layout: Die Daten fiir jeden Tag sind in Matrix wi (! zeit wie jahr):

Tag im Monat Sonnenaufgang  (SS:MM) Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (S5:MM) Schattenende/Minuten mit Schatten
Sonnenuntergang (SS:MM) Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (S5:MM) Schattenende/Minuten mit Schatten
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SHADOW - Kalender pro WEA

Berechnung: GesamtbelastungWEA: WEA I-06 - VESTAS V112-3.3 Gridstreame 3300 112.0 !0O! NH: 140,0 m (Ges:196,0 m) (7)
Voraussetzungen fiir Berechnung des Schattenwurfs
Die dargestellten Zeiten sind die astronomisch maximal mdgliche 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 |Maérz | April | Mai | Juni | Juli |August | SeptembdiOktober | Novembe{Dezember
1]08:11 | 07:45 | 06:52 | 06:43 | 05:39 | 04:54 | 04:51 | 05:27 | 06:16 | 07:04 | 06:57 | 07:47
|16:06 | 16:53 | 17:44  [19:37 | 20:27 | 21:12 | 21:26  |20:55 | 19:54 | 18:45 | 16:40 | 16:00
2]08:11 | 07:43 | 06:50 | 06:40 | 05:37 | 04:53 | 04:52 | 05:29 | 06:18 | 07:06 | 06:59 | 07:49
|16:07 | 16:55 | 17:46  |19:39  [20:29 | 21:13 | 21:26  |20:53 | 19:51 | 1843  |16:38 | 15:59
31]08:11 | 07:42 | 06:48 | 06:38 | 05:35 | 04:52 | 04:53 | 05:30 | 06:19 | 07:07 | 07:01 | 07:50
|16:08 | 16:57 | 17:47  |19:40 | 20:30 | 21:14 | 21:25 | 20:51 | 19:49 | 18:40 | 16:36 | 15:59
41]08:11 | 07:40 | 06:46 | 06:36 | 05:33 | 04:52 | 04:53 | 05:32 | 06:21 | 07:09 | 07:02 | 07:52
116:09 | 16:58 | 17:49  |19:42 [ 20:32 | 21:15 | 21:25 | 20:50 | 19:47 | 18:38 | 16:34 | 15:58
5108:11 | 07:39 | 06:44 | 06:34 | 05:31 | 04:51 | 04:54 | 05:33 | 06:22 | 07:11 | 07:04 | 07:53
| 16:10 | 17:00 | 17:51 | 19:44 | 20:34 | 21:16 | 21:24 | 20:48 | 19:45 | 18:36 | 16:32 | 15:58
6 08:10 | 07:37 | 06:42 | 06:31 | 05:29 | 04:50 | 04:55 | 05:35 | 06:24 | 07:12 | 07:06 | 07:54
|16:11  [17:02 | 17:53 | 19:45 [ 20:35 | 21:17 | 21:24 | 20:46 | 19:42 | 18:34 | 16:31 | 15:57
708:10 | 07:35 | 06:39 | 06:29 | 05:28 | 04:50 | 04:56 | 05:36 | 06:26 | 07:14 | 07:08 | 07:55
|16:13  |17:04 | 17:54 | 19:47  [20:37 | 21:18  |21:23 [ 20:45 | 19:40  [18:31 | 16:29 | 15:57
8]08:09 |07:3¢ | 06:37 | 06:27 | 05:26 | 04:49 | 04:57  |05:38 | 06:27 | 07:16 | 07:10 | 07:57
|16:14  [17:06 | 17:56 | 19:49  [20:38 | 21:19  |21:23  [20:43 | 19:38  |18:29 | 16:27 | 15:57
9]08:09 |07:32 |06:35 | 06:25 | 05:24 | 04:49 | 04:58  |05:39 | 06:29 | 07:17 | 07:11 | 07:58
| 16:15 | 17:08 | 17:58 | 19:50 | 20:40 | 21:20 | 21:22 | 20:41 | 19:36 | 18:27 | 16:26 | 15:56
10108:08 | 07:30 | 06:33 | 06:22 | 05:22 | 04:48 | 04:59 | 05:41 | 06:30 | 07:19 | 07:13 | 07:59
| 16:17 | 17:09 | 18:00 | 19:52 | 20:42 | 21:21 | 21:21 | 20:39 | 19:33 | 18:25 | 16:24 | 15:56
1108:08 | 07:28 | 06:30 | 06:20 | 05:21 | 04:48 | 05:00 | 05:43 | 06:32 |07:21 | 07:15 | 08:00
| 16:18 | 17:11 | 18:01 | 19:54 | 20:43 | 21:21 | 21:21 | 20:37 | 19:31 | 18:22 | 16:23 | 15:56
1208:07 |07:26 | 06:28 | 06:18 | 05:19 | 04:48 | 05:01 | 05:44 | 06:3¢ | 07:22 | 07:17 | 08:01
| 16:20 | 17:13 | 18:03 | 19:55 | 20:45 | 21:22 | 21:20 | 20:35 | 19:29 | 18:20 | 16:21 | 15:56
13]08:07 | 07:25 |06:26 | 06:16 | 05:18 | 04:47 | 05:02 | 05:46 | 06:35 |07:24 | 07:18 | 08:02
| 16:21 | 17:15 | 18:05 | 19:57 | 20:46 | 21:23 | 21:19 | 20:33 | 19:26 | 18:18 | 16:20 | 15:56
1408:06 | 07:23 | 06:24 | 06:14 | 05:16 | 04:47 | 05:03 | 05:47 | 06:37 |07:26 | 07:20 | 08:03
| 16:22 | 17:17 | 18:06 | 19:59 | 20:48 | 21:23 | 21:18 | 20:31 | 19:24 | 18:16 | 16:18 | 15:56
15]08:05 | 07:21 | 06:21 | 06:11 | 05:14 | 04:47 | 05:04 | 05:49 | 06:38 |07:28 | 07:22 | 08:04
| 16:24 | 17:19 | 18:08 | 20:00 | 20:49 | 21:24 | 21:17 | 20:29 | 19:22 | 18:14 | 16:17 | 15:56
16| 08:04 | 07:19 | 06:19 | 06:09  |05:13 | 04:47 | 05:05 |05:50 | 06:40 | 07:29 | 07:23 | 08:05
| 16:26 | 17:20 | 18:10 | 20:02 | 20:51 | 21:24 | 21:16 | 20:28 | 19:19 | 18:12 | 16:15 | 15:56
17 108:03 | 07:17 | 06:17  |06:07 | 05:12  |04:47 | 05:06 |05:52  |06:42 | 07:31 | 07:25 | 08:05
| 16:27 | 17:22 | 18:12 | 20:04 | 20:52 | 21:25 | 21:15 | 20:25 | 19:17 | 18:09 | 16:14 | 15:56
18 108:02 | 07:15 | 06:15  |06:05 |05:10  |04:47 | 05:08 | 05:54 |06:43 | 07:33 | 07:27 | 08:06
| 16:29 | 17:24 | 18:13 | 20:05 | 20:54 | 21:25 | 21:14 | 20:23 | 19:15 | 18:07 | 16:13 | 15:56
19 108:01 | 07:13 | 06:12  |06:03 | 05:09  |04:47 | 05:09 |05:55 |06:45 | 07:3% | 07:29 | 08:07
|16:30  |17:26 | 18:15  [20:07  |20:55 | 21:26 | 21:13  [20:21  [19:13 | 18:05 | 16:12 | 15:57
20108:00 |07:11 | 06:10 | 06:01  |05:07 | 04:47 |05:10  |05:57 | 06:46 | 07:36 | 07:30 | 08:08
116:32 | 17:28 | 18:17  |20:09  |20:57  |21:26 | 21:12  |20:19 | 19:10  |18:03 |16:10 | 15:57
21 07:59 | 07:09 | 06:08 | 05:59 | 05:06 | 04:47 | 05:12 | 05:58 | 06:48 | 07:38 | 07:32 | 08:08
|16:3¢ | 17:29 | 18:18  [20:10  [20:58 | 21:26  |21:10  |20:17 | 19:08  |18:01  |16:09 | 15:57
22| 07:58 | 07:07 | 06:05 | 05:57 | 05:05 | 04:47 | 05:13 | 06:00 | 06:50 | 07:40 | 07:34 | 08:09
116:35 | 17:31 | 18:20  [20:12  [21:00  |21:26 | 21:09  |20:15 | 19:06 |17:59 | 16:08 | 15:58
23| 07:57 | 07:05 | 06:03 | 05:54 | 05:03 | 04:48 | 05:14 | 06:02 | 06:51 | 07:41 | 07:35 | 08:09
116:37 | 17:33 | 18:22  [20:14  |21:01  |21:27  |21:08  |20:13  [19:03 |17:57  |16:07 | 15:58
24| 07:56 | 07:03 | 06:01 | 05:52 | 05:02 | 04:48 | 05:16 | 06:03 | 06:53 | 07:43 | 07:37 | 08:10
116:39 | 17:35 | 18:23  [20:15  [21:02  |21:27  |21:07  |20:11 [ 19:01  |[17:55 | 16:06 | 15:59
25 | 07:55 | 07:01 | 05:59 | 05:50 | 05:01 | 04:48 | 05:17 | 06:05 | 06:54 | 06:45 | 07:38 | 08:10
|16:40 | 17:37 | 18:25  [20:17  |21:04  |21:27 | 21:05 |20:09 | 1859  |16:53 | 16:05 | 16:00
26 | 07:53 | 06:59 | 05:56 | 05:48 | 05:00 | 04:49 | 05:18 | 06:06 | 06:56 | 06:47 | 07:40 | 08:10
|16:42 | 17:38 | 18:27  [20:19  |21:05 |21:27  |21:04  |20:07 | 1856 |16:51 | 16:04 | 16:00
27| 07:52 | 06:57 | 05:54 | 05:46 | 04:59 | 04:49 | 05:20 | 06:08 | 06:58 | 06:48 | 07:41 | 08:11
|16:44 | 17:40 | 18:29  [20:20  |21:06  |21:27  |21:02  |20:05 | 18:54 |16:49 |16:03 | 16:01
28 | 07:51 | 06:55 | 05:52 | 05:44 | 04:58 | 04:49 | 05:21 | 06:10 | 06:59 | 06:50 | 07:43 | 08:11
|16:46  |17:42 | 18:30  [20:22 | 21:07 | 21:27  |21:01  [20:02 | 18:52 | 16:47 | 16:02 | 16:02
29 | 07:49 | | 06:49 | 05:42 | 04:57 | 04:50 | 05:23 | 06:11 | 07:01 | 06:52 | 07:44 | 08:11
|16:48 | 119:32  [20:24 | 21:09  |21:26  |20:59 | 20:00 | 18:49  |16:45 | 16:01 | 16:03
30 | 07:48 | | 06:47 | 05:41 | 04:56 | 04:51 | 05:24 | 06:13 | 07:03 | 06:54 | 07:46 | 08:11
|16:49 | 119:3¢  [20:25 [ 21:10 | 21:26  |20:58 | 19:58 | 18:47  |16:43 | 16:01 | 16:04
31| 07:46 | | 06:45 | | 04:55 | | 05:26 | 06:14 | | 06:55 | | 08:11
16:51 | 119:35 | |21:11 | 120:56 | 19:56 | | 16:41 | | 16:04

Sonnenscheinstunden | 261 | 278 | 367 | 415 | 484 | 497 | 500 | 453 | 381 | 332 | 268 | 246
Anzahl Minuten mit Schatten 0 0 0 0 0 0 0 0 0 0 0 0
Tabellen-Layout: Die Daten fiir jeden Tag sind in Matrix wi (! zeit wie jahr):

Tag im Monat Sonnenaufgang  (SS:MM) Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (S5:MM) Schattenende/Minuten mit Schatten
Sonnenuntergang (SS:MM) Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (S5:MM) Schattenende/Minuten mit Schatten
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SHADOW - Kalender pro WEA

Berechnung: GesamtbelastungWEA: WEA I-07 - VESTAS V112-3.3 Gridstreame 3300 112.0 !0! NH: 140,0 m (Ges:196,0 m) (8)
Voraussetzungen fiir Berechnung des Schattenwurfs
Die dargestellten Zeiten sind die astronomisch maximal mdgliche 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 |Maérz | April | Mai | Juni | Juli |August | SeptembdiOktober | Novembe{Dezember
1]08:11 | 07:45 | 06:52 | 06:43 | 05:39 | 04:54 | 04:51 | 05:27 | 06:16 | 07:04 | 06:57 | 07:47
|16:06 | 16:53 | 17:44  [19:37 | 20:27 | 21:12 | 21:26  |20:55 | 19:54 | 18:45 | 16:40 | 16:00
2]08:11 | 07:43 | 06:50 | 06:40 | 05:37 | 04:53 | 04:52 | 05:29 | 06:18 | 07:06 | 06:59 | 07:49
|16:07 | 16:55 | 17:46  |19:39  [20:29 | 21:13 | 21:26  |20:53 | 19:51 | 1843  |16:38 | 15:59
31]08:11 | 07:42 | 06:48 | 06:38 | 05:35 | 04:53 | 04:53 | 05:30 | 06:19 | 07:07 | 07:01 | 07:50
|16:08 | 16:57 | 17:47  |19:40 | 20:30 | 21:14 | 21:25  |20:52 | 19:49 | 18:40 | 16:36 | 15:59
41]08:11 | 07:40 | 06:46 | 06:36 | 05:33 | 04:52 | 04:53 | 05:32 | 06:21 | 07:09 | 07:02 | 07:52
116:09 | 16:58 | 17:49  |19:42 [ 20:32 | 21:15 | 21:25 | 20:50 | 19:47 | 18:38 | 16:34 | 15:58
5108:11 | 07:39 | 06:44 | 06:34 | 05:31 | 04:51 | 04:54 | 05:33 | 06:22 | 07:11 | 07:04 | 07:53
| 16:10 | 17:00 | 17:51 | 19:44 | 20:34 | 21:16 | 21:24 | 20:48 | 19:45 | 18:36 | 16:33 | 15:58
6 08:10 | 07:37 | 06:42 | 06:31 | 05:29 | 04:51 | 04:55 | 05:35 | 06:24 | 07:12 | 07:06 | 07:54
|16:11  [17:02 | 17:53 | 19:45 [ 20:35 | 21:17 | 21:24 | 20:46 | 19:42 | 18:34 | 16:31 | 15:57
708:10 | 07:35 | 06:39 | 06:29 | 05:28 | 04:50 | 04:56 | 05:36 | 06:26 | 07:14 | 07:08 | 07:55
|16:13  |17:04 | 17:54 | 19:47  [20:37 | 21:18  |21:23 [ 20:45 | 19:40  [18:31 | 16:29 | 15:57
8]08:09 |07:3¢ | 06:37 | 06:27 | 05:26 | 04:49 | 04:57  |05:38 | 06:27 | 07:16 | 07:10 | 07:57
|16:14  [17:06 | 17:56 | 19:49  [20:38 | 21:19  |21:23  [20:43 | 19:38  [18:29 | 16:28 | 15:57
9]08:09 |07:32 |06:35 | 06:25 | 05:24 | 04:49 | 04:58  |05:39 | 06:29 | 07:17 | 07:11 | 07:58
| 16:15 | 17:08 | 17:58 | 19:50 | 20:40 | 21:20 | 21:22 | 20:41 | 19:36 | 18:27 | 16:26 | 15:56
10108:08 | 07:30 | 06:33 | 06:22 | 05:23 | 04:49 | 04:59 | 05:41 | 06:30 | 07:19 | 07:13 | 07:59
| 16:17 | 17:09 | 18:00 | 19:52 | 20:42 | 21:21 | 21:21 | 20:39 | 19:33 | 18:25 | 16:24 | 15:56
1108:08 | 07:28 | 06:30 | 06:20 | 05:21 | 04:48 | 05:00 | 05:43 | 06:32 |07:21 | 07:15 | 08:00
| 16:18 | 17:11 | 18:01 | 19:54 | 20:43 | 21:21 | 21:21 | 20:37 | 19:31 | 18:22 | 16:23 | 15:56
1208:07 | 07:27 | 06:28 | 06:18 | 05:19 | 04:48 | 05:01 | 05:44 | 06:3¢ | 07:22 | 07:17 | 08:01
| 16:20 | 17:13 | 18:03 | 19:55 | 20:45 | 21:22 | 21:20 | 20:35 | 19:29 | 18:20 | 16:21 | 15:56
13]08:07 | 07:25 |06:26 | 06:16 | 05:18 | 04:48 | 05:02 | 05:46 | 06:35 |07:24 | 07:18 | 08:02
| 16:21 | 17:15 | 18:05 | 19:57 | 20:46 | 21:23 | 21:19 | 20:33 | 19:26 | 18:18 | 16:20 | 15:56
1408:06 | 07:23 | 06:24 | 06:14 | 05:16 | 04:47 | 05:03 | 05:47 | 06:37 |07:26 | 07:20 | 08:03
| 16:23 | 17:17 | 18:07 | 19:59 | 20:48 | 21:23 | 21:18 | 20:31 | 19:24 | 18:16 | 16:18 | 15:56
15]08:05 | 07:21 | 06:21 | 06:11 | 05:15 | 04:47 | 05:04 | 05:49 | 06:38 |07:28 | 07:22 | 08:04
| 16:24 | 17:19 | 18:08 | 20:00 | 20:49 | 21:24 | 21:17 | 20:30 | 19:22 | 18:14 | 16:17 | 15:56
16| 08:04 | 07:19 | 06:19 | 06:09  |05:13 | 04:47 | 05:05 |05:50 | 06:40 | 07:29 | 07:23 | 08:05
| 16:26 | 17:20 | 18:10 | 20:02 | 20:51 | 21:24 | 21:16 | 20:28 | 19:20 | 18:12 | 16:15 | 15:56
17 108:03 | 07:17 | 06:17  |06:07 | 05:12  |04:47 | 05:07 |05:52 |06:42 | 07:31 | 07:25 | 08:05
| 16:27 | 17:22 | 18:12 | 20:04 | 20:52 | 21:25 | 21:15 | 20:26 | 19:17 | 18:10 | 16:14 | 15:56
18 108:02 | 07:15 | 06:15  |06:05 |05:10  |04:47 | 05:08 | 05:54 |06:43 | 07:33 | 07:27 | 08:06
| 16:29 | 17:24 | 18:13 | 20:05 | 20:54 | 21:25 | 21:14 | 20:24 | 19:15 | 18:07 | 16:13 | 15:56
19 |08:02 | 07:13 | 06:12  |06:03 | 05:09  |04:47 | 05:09 |05:55 |06:45 | 07:3% | 07:29 | 08:07
|16:30  |17:26 | 18:15  |20:07  [20:55 | 21:26 | 21:13  [20:21  [19:13 | 18:05 | 16:12 | 15:57
20108:00 |07:11 | 06:10 | 06:01  |05:07 | 04:47 |05:10  |05:57 | 06:46 | 07:36 | 07:30 | 08:08
116:32 | 17:28 | 18:17  |20:09  |20:57  |21:26 | 21:12  |20:19 | 19:10  |18:03 |16:10 | 15:57
21 07:59 | 07:09 | 06:08 | 05:59 | 05:06 | 04:47 | 05:12 | 05:58 | 06:48 | 07:38 | 07:32 | 08:08
|16:3¢ | 17:30 | 18:18  [20:10  [20:58 | 21:26 | 21:11  |20:17 | 19:08 | 18:01  |16:09 | 15:57
22| 07:58 | 07:07 | 06:05 | 05:57 | 05:05 | 04:47 | 05:13 | 06:00 | 06:50 | 07:40 | 07:34 | 08:09
116:35 | 17:31 | 18:20  [20:12  [21:00  |21:26 | 21:09  |20:15 | 19:06 |17:59 | 16:08 | 15:58
23| 07:57 | 07:05 | 06:03 | 05:55 | 05:03 | 04:48 | 05:14 | 06:02 | 06:51 | 07:41 | 07:35 | 08:09
116:37 | 17:33 | 18:22  [20:14  |21:01  |21:27  |21:08  |20:13  [19:03 |17:57 | 16:07 | 15:58
24| 07:56 | 07:03 | 06:01 | 05:52 | 05:02 | 04:48 | 05:16 | 06:03 | 06:53 | 07:43 | 07:37 | 08:10
116:39 | 17:35 | 18:24  [20:15  [21:02  |21:27  |21:07  |20:11 [ 19:01  |[17:55 | 16:06 | 15:59
25 | 07:55 | 07:01 | 05:59 | 05:50 | 05:01 | 04:48 | 05:17 | 06:05 | 06:54 | 06:45 | 07:38 | 08:10
|16:41 | 17:37 | 18:25  [20:17  |21:04  |21:27 | 21:05 |20:09 | 1859  |16:53 | 16:05 | 16:00
26 | 07:53 | 06:59 | 05:56 | 05:48 | 05:00 | 04:49 | 05:18 | 06:06 | 06:56 | 06:47 | 07:40 | 08:10
|16:42 | 17:38 | 18:27  [20:19  |21:05 |21:27  |21:04  |20:07 | 1856 |16:51 | 16:04 | 16:00
27| 07:52 | 06:57 | 05:54 | 05:46 | 04:59 | 04:49 | 05:20 | 06:08 | 06:58 | 06:48 | 07:41 | 08:11
|16:44 | 17:40 | 18:29  [20:20  |21:06  |21:27  |21:02  |20:05 | 18:54 |16:49 |16:03 | 16:01
28 | 07:51 | 06:55 | 05:52 | 05:44 | 04:58 | 04:50 | 05:21 | 06:10 | 06:59 | 06:50 | 07:43 | 08:11
|16:46  |17:42 | 18:30  [20:22 | 21:07 | 21:27  |21:01  [20:02 | 18:52 | 16:47 | 16:02 | 16:02
29 | 07:49 | | 06:49 | 05:43 | 04:57 | 04:50 | 05:23 | 06:11 | 07:01 | 06:52 | 07:45 | 08:11
|16:48 | 119:32  [20:24 | 21:09  |21:26  |21:00 |20:00 | 18:50 | 16:45 | 16:01 | 16:03
30 | 07:48 | | 06:47 | 05:41 | 04:56 | 04:51 | 05:24 | 06:13 | 07:03 | 06:54 | 07:46 | 08:11
|16:49 | 119:3¢  [20:25 [ 21:10 | 21:26  |20:58 | 19:58 | 18:47  |16:43 | 16:01 | 16:04
31| 07:47 | | 06:45 | | 04:55 | | 05:26 | 06:14 | | 06:55 | | 08:11
16:51 | 119:35 | |21:11 | 120:56 | 19:56 | | 16:41 | | 16:05

Sonnenscheinstunden | 261 | 278 | 367 | 415 | 484 | 497 | 500 | 453 | 381 | 332 | 268 | 246
Anzahl Minuten mit Schatten 0 0 0 0 0 0 0 0 0 0 0 0
Tabellen-Layout: Die Daten fiir jeden Tag sind in Matrix wi (! zeit wie jahr):

Tag im Monat Sonnenaufgang  (SS:MM) Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (S5:MM) Schattenende/Minuten mit Schatten
Sonnenuntergang (SS:MM) Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (S5:MM) Schattenende/Minuten mit Schatten

WIndPRO 3.2.712 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk o7a120181000/24  WINAPRO .
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SHADOW - Kalender pro WEA

Berechnung: GesamtbelastungWEA: WEA I-08 - VESTAS V112-3.3 Gridstreame 3300 112.0 !0! NH: 140,0 m (Ges:196,0 m) (9)
Voraussetzungen fiir Berechnung des Schattenwurfs
Die dargestellten Zeiten sind die astronomisch maximal mdgliche 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 |Maérz | April | Mai | Juni | Juli |August | SeptembdiOktober | Novembe{Dezember
1]08:11 | 07:45 | 06:52 | 06:43 | 05:39 | 04:54 | 04:51 | 05:27 | 06:16 | 07:04 | 06:57 | 07:47
|16:06 | 16:53 | 17:44  [19:37 | 20:27 | 21:12 | 21:26  |20:55 | 19:54 | 18:45 | 16:40 | 16:00
2]08:11 | 07:43 | 06:50 | 06:40 | 05:37 | 04:53 | 04:52 | 05:29 | 06:18 | 07:06 | 06:59 | 07:49
|16:07 | 16:55 | 17:46  |19:39  [20:29 | 21:13 | 21:26  |20:53 | 19:51 | 1843  |16:38 | 15:59
31]08:11 | 07:42 | 06:48 | 06:38 | 05:35 | 04:53 | 04:53 | 05:30 | 06:19 | 07:07 | 07:01 | 07:50
|16:08 | 16:57 | 17:47  |19:40 | 20:30 | 21:14 | 21:25 | 20:51 | 19:49 | 18:40 | 16:36 | 15:59
41]08:11 | 07:40 | 06:46 | 06:36 | 05:33 | 04:52 | 04:53 | 05:32 | 06:21 | 07:09 | 07:02 | 07:52
116:09 | 16:58 | 17:49  |19:42 [ 20:32 | 21:15 | 21:25 | 20:50 | 19:47 | 18:38 | 16:34 | 15:58
5108:11 | 07:39 | 06:44 | 06:34 | 05:31 | 04:51 | 04:54 | 05:33 | 06:22 | 07:11 | 07:04 | 07:53
| 16:10 | 17:00 | 17:51 | 19:44 | 20:34 | 21:16 | 21:24 | 20:48 | 19:45 | 18:36 | 16:33 | 15:58
6 08:10 | 07:37 | 06:42 | 06:31 | 05:29 | 04:51 | 04:55 | 05:35 | 06:24 | 07:12 | 07:06 | 07:54
|16:11  [17:02 | 17:53 | 19:45 [ 20:35 | 21:17 | 21:24 | 20:46 | 19:42 | 18:34 | 16:31 | 15:57
708:10 | 07:35 | 06:39 | 06:29 | 05:28 | 04:50 | 04:56 | 05:36 | 06:26 | 07:14 | 07:08 | 07:55
|16:13  |17:04 | 17:54 | 19:47  [20:37 | 21:18  |21:23 [ 20:45 | 19:40  [18:31 | 16:29 | 15:57
8]08:09 |07:3¢ | 06:37 | 06:27 | 05:26 | 04:49 | 04:57  |05:38 | 06:27 | 07:16 | 07:10 | 07:57
|16:14  [17:06 | 17:56 | 19:49  [20:38 | 21:19  |21:23  [20:43 | 19:38  |18:29 | 16:27 | 15:57
9]08:09 |07:32 |06:35 | 06:25 | 05:24 | 04:49 | 04:58  |05:39 | 06:29 | 07:17 | 07:11 | 07:58
| 16:15 | 17:08 | 17:58 | 19:50 | 20:40 | 21:20 | 21:22 | 20:41 | 19:36 | 18:27 | 16:26 | 15:56
10108:08 | 07:30 | 06:33 | 06:22 | 05:23 | 04:48 | 04:59 | 05:41 | 06:30 | 07:19 | 07:13 | 07:59
| 16:17 | 17:09 | 18:00 | 19:52 | 20:42 | 21:21 | 21:21 | 20:39 | 19:33 | 18:25 | 16:24 | 15:56
1108:08 | 07:28 | 06:30 | 06:20 | 05:21 | 04:48 | 05:00 | 05:43 | 06:32 |07:21 | 07:15 | 08:00
| 16:18 | 17:11 | 18:01 | 19:54 | 20:43 | 21:21 | 21:21 | 20:37 | 19:31 | 18:22 | 16:23 | 15:56
1208:07 | 07:27 | 06:28 | 06:18 | 05:19 | 04:48 | 05:01 | 05:44 | 06:3¢ | 07:22 | 07:17 | 08:01
| 16:20 | 17:13 | 18:03 | 19:55 | 20:45 | 21:22 | 21:20 | 20:35 | 19:29 | 18:20 | 16:21 | 15:56
13]08:07 | 07:25 |06:26 | 06:16 | 05:18 | 04:48 | 05:02 | 05:46 | 06:35 |07:24 | 07:18 | 08:02
| 16:21 | 17:15 | 18:05 | 19:57 | 20:46 | 21:23 | 21:19 | 20:33 | 19:26 | 18:18 | 16:20 | 15:56
1408:06 | 07:23 | 06:24 | 06:14 | 05:16 | 04:47 | 05:03 | 05:47 | 06:37 |07:26 | 07:20 | 08:03
| 16:23 | 17:17 | 18:07 | 19:59 | 20:48 | 21:23 | 21:18 | 20:31 | 19:24 | 18:16 | 16:18 | 15:56
15]08:05 | 07:21 | 06:21 | 06:11 | 05:15 | 04:47 | 05:04 | 05:49 | 06:38 |07:28 | 07:22 | 08:04
| 16:24 | 17:19 | 18:08 | 20:00 | 20:49 | 21:24 | 21:17 | 20:29 | 19:22 | 18:14 | 16:17 | 15:56
16| 08:04 | 07:19 | 06:19 | 06:09  |05:13 | 04:47 | 05:05 |05:50 | 06:40 | 07:29 | 07:23 | 08:05
| 16:26 | 17:20 | 18:10 | 20:02 | 20:51 | 21:24 | 21:16 | 20:28 | 19:19 | 18:12 | 16:15 | 15:56
17 108:03 | 07:17 | 06:17  |06:07 | 05:12  |04:47 | 05:06 |05:52  |06:42 | 07:31 | 07:25 | 08:05
| 16:27 | 17:22 | 18:12 | 20:04 | 20:52 | 21:25 | 21:15 | 20:26 | 19:17 | 18:09 | 16:14 | 15:56
18 108:02 | 07:15 | 06:15  |06:05 |05:10  |04:47 | 05:08 | 05:54 |06:43 | 07:33 | 07:27 | 08:06
| 16:29 | 17:24 | 18:13 | 20:05 | 20:54 | 21:25 | 21:14 | 20:23 | 19:15 | 18:07 | 16:13 | 15:56
19 108:01 | 07:13 | 06:12  |06:03 | 05:09  |04:47 | 05:09 |05:55 |06:45 | 07:3% | 07:29 | 08:07
|16:30  |17:26 | 18:15  [20:07  |20:55 | 21:26 | 21:13  [20:21  [19:13 | 18:05 | 16:12 | 15:57
20108:00 |07:11 | 06:10 | 06:01  |05:07 | 04:47 |05:10  |05:57 | 06:46 | 07:36 | 07:30 | 08:08
116:32 | 17:28 | 18:17  |20:09  |20:57  |21:26 | 21:12  |20:19 | 19:10  |18:03 |16:10 | 15:57
21 07:59 | 07:09 | 06:08 | 05:59 | 05:06 | 04:47 | 05:12 | 05:58 | 06:48 | 07:38 | 07:32 | 08:08
|16:3¢ | 17:29 | 18:18  [20:10  [20:58 | 21:26 | 21:11  |20:17 | 19:08  |18:01  |16:09 | 15:57
22| 07:58 | 07:07 | 06:05 | 05:57 | 05:05 | 04:47 | 05:13 | 06:00 | 06:50 | 07:40 | 07:34 | 08:09
116:35 | 17:31 | 18:20  [20:12  [21:00  |21:26 | 21:09  |20:15 | 19:06 |17:59 | 16:08 | 15:58
23| 07:57 | 07:05 | 06:03 | 05:55 | 05:03 | 04:48 | 05:14 | 06:02 | 06:51 | 07:41 | 07:35 | 08:09
116:37 | 17:33 | 18:22  [20:14  |21:01  |21:27  |21:08  |20:13  [19:03 |17:57 | 16:07 | 15:58
24| 07:56 | 07:03 | 06:01 | 05:52 | 05:02 | 04:48 | 05:16 | 06:03 | 06:53 | 07:43 | 07:37 | 08:10
116:39 | 17:35 | 18:24  [20:15  [21:02  |21:27  |21:07  |20:11 [ 19:01  |[17:55 | 16:06 | 15:59
25 | 07:55 | 07:01 | 05:59 | 05:50 | 05:01 | 04:48 | 05:17 | 06:05 | 06:54 | 06:45 | 07:38 | 08:10
|16:40 | 17:37 | 18:25  [20:17  |21:04  |21:27 | 21:05 |20:09 | 1859  |16:53 | 16:05 | 16:00
26 | 07:53 | 06:59 | 05:56 | 05:48 | 05:00 | 04:49 | 05:18 | 06:06 | 06:56 | 06:47 | 07:40 | 08:10
|16:42 | 17:38 | 18:27  [20:19  |21:05 |21:27  |21:04  |20:07 | 1856 |16:51 | 16:04 | 16:00
27| 07:52 | 06:57 | 05:54 | 05:46 | 04:59 | 04:49 | 05:20 | 06:08 | 06:58 | 06:48 | 07:41 | 08:11
|16:44 | 17:40 | 18:29  [20:20  |21:06  |21:27  |21:02  |20:05 | 18:54 |16:49 |16:03 | 16:01
28 | 07:51 | 06:55 | 05:52 | 05:44 | 04:58 | 04:50 | 05:21 | 06:10 | 06:59 | 06:50 | 07:43 | 08:11
|16:46  |17:42 | 18:30  [20:22 | 21:07 | 21:27  |21:01  [20:02 | 18:52 | 16:47 | 16:02 | 16:02
29 | 07:49 | | 06:49 | 05:42 | 04:57 | 04:50 | 05:23 | 06:11 | 07:01 | 06:52 | 07:44 | 08:11
|16:48 | 119:32  [20:24 | 21:09  |21:26  [20:59  |20:00 | 18:50 | 16:45 | 16:01 | 16:03
30 | 07:48 | | 06:47 | 05:41 | 04:56 | 04:51 | 05:24 | 06:13 | 07:03 | 06:54 | 07:46 | 08:11
|16:49 | 119:3¢  [20:25 [ 21:10 | 21:26  |20:58 | 19:58 | 18:47  |16:43 | 16:01 | 16:04
31| 07:47 | | 06:45 | | 04:55 | | 05:26 | 06:14 | | 06:55 | | 08:11
16:51 | 119:35 | |21:11 | 120:56 | 19:56 | | 16:41 | | 16:05

Sonnenscheinstunden | 261 | 278 | 367 | 415 | 484 | 497 | 500 | 453 | 381 | 332 | 268 | 246
Anzahl Minuten mit Schatten 0 0 0 0 0 0 0 0 0 0 0 0
Tabellen-Layout: Die Daten fiir jeden Tag sind in Matrix wi (! zeit wie jahr):

Tag im Monat Sonnenaufgang  (SS:MM) Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (S5:MM) Schattenende/Minuten mit Schatten
Sonnenuntergang (SS:MM) Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (S5:MM) Schattenende/Minuten mit Schatten

WIndPRO 3.2.712 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk o7.a1201810:00/1s  WINAPRO .
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SHADOW - Kalender pro WEA

Berechnung: GesamtbelastungWEA: WEA I-09 - VESTAS V112-3.3 Gridstreame 3300 112.0 !O! NH: 140,0 m (Ges:196,0 m) (10)
Voraussetzungen fiir Berechnung des Schattenwurfs
Die dargestellten Zeiten sind die astronomisch maximal mdgliche 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 |Maérz | April | Mai | Juni | Juli |August | SeptembdiOktober | Novembe{Dezember
1]08:11 | 07:45 | 06:52 | 06:43 | 05:39 | 04:54 | 04:51 | 05:27 | 06:16 | 07:04 | 06:57 | 07:47
|16:06 | 16:53 | 17:44  [19:37 | 20:27 | 21:12 | 21:26  |20:55 | 19:54 | 18:45 | 16:40 | 16:00
2]08:11 | 07:43 | 06:50 | 06:40 | 05:37 | 04:53 | 04:52 | 05:29 | 06:18 | 07:06 | 06:59 | 07:49
|16:07 | 16:55 | 17:46  |19:39  [20:29 | 21:13 | 21:26  |20:53 | 19:51 | 1843  |16:38 | 15:59
31]08:11 | 07:42 | 06:48 | 06:38 | 05:35 | 04:52 | 04:53 | 05:30 | 06:19 | 07:07 | 07:01 | 07:50
|16:08 | 16:57 | 17:47  |19:40 | 20:30 | 21:14 | 21:25 | 20:51 | 19:49 | 18:40 | 16:36 | 15:59
41]08:11 | 07:40 | 06:46 | 06:36 | 05:33 | 04:52 | 04:53 | 05:32 | 06:21 | 07:09 | 07:02 | 07:52
116:09 | 16:58 | 17:49  |19:42 [ 20:32 | 21:15 | 21:25 | 20:50 | 19:47 | 18:38 | 16:34 | 15:58
5108:11 | 07:39 | 06:44 | 06:34 | 05:31 | 04:51 | 04:54 | 05:33 | 06:22 | 07:11 | 07:04 | 07:53
| 16:10 | 17:00 | 17:51 | 19:44 | 20:34 | 21:16 | 21:24 | 20:48 | 19:45 | 18:36 | 16:32 | 15:58
6 08:10 | 07:37 | 06:41 | 06:31 | 05:29 | 04:50 | 04:55 | 05:35 | 06:24 | 07:12 | 07:06 | 07:54
|16:11  [17:02 | 17:53 | 19:45  [20:35 | 21:17 | 21:24 | 20:46 | 19:42 | 18:34 | 16:31 | 15:57
708:10 | 07:35 | 06:39 | 06:29 | 05:28 | 04:50 | 04:56 | 05:36 | 06:26 | 07:14 | 07:08 | 07:55
|16:13  |17:04 | 17:54 | 19:47  [20:37 | 21:18  |21:23 [ 20:45 | 19:40  [18:31 | 16:29 | 15:57
8]08:09 |07:3¢ | 06:37 | 06:27 | 05:26 | 04:49 | 04:57 |05:38 | 06:27 | 07:16 | 07:09 | 07:57
|16:14  [17:06 | 17:56 | 19:49  [20:38 | 21:19  |21:23  [20:43 | 19:38  |18:29 | 16:27 | 15:57
9]08:09 |07:32 |06:35 | 06:25 | 05:24 | 04:49 | 04:58  |05:39 | 06:29 | 07:17 | 07:11 | 07:58
| 16:15 | 17:08 | 17:58 | 19:50 | 20:40 | 21:20 | 21:22 | 20:41 | 19:36 | 18:27 | 16:26 | 15:56
10108:08 | 07:30 | 06:33 | 06:22 | 05:22 | 04:48 | 04:59 | 05:41 | 06:30 | 07:19 | 07:13 | 07:59
| 16:17 | 17:09 | 18:00 | 19:52 | 20:42 | 21:21 | 21:21 | 20:39 | 19:33 | 18:25 | 16:24 | 15:56
1108:08 | 07:28 | 06:30 | 06:20 | 05:21 | 04:48 | 05:00 | 05:43 | 06:32 |07:21 | 07:15 | 08:00
| 16:18 | 17:11 | 18:01 | 19:54 | 20:43 | 21:21 | 21:21 | 20:37 | 19:31 | 18:22 | 16:23 | 15:56
1208:07 |07:26 | 06:28 | 06:18 | 05:19 | 04:48 | 05:01 | 05:44 | 06:3¢ | 07:22 | 07:17 | 08:01
| 16:20 | 17:13 | 18:03 | 19:55 | 20:45 | 21:22 | 21:20 | 20:35 | 19:29 | 18:20 | 16:21 | 15:56
13]08:07 | 07:25 |06:26 | 06:16 | 05:18 | 04:47 | 05:02 | 05:46 | 06:35 |07:24 | 07:18 | 08:02
| 16:21 | 17:15 | 18:05 | 19:57 | 20:46 | 21:23 | 21:19 | 20:33 | 19:26 | 18:18 | 16:20 | 15:56
1408:06 | 07:23 | 06:24 | 06:14 | 05:16 | 04:47 | 05:03 | 05:47 | 06:37 |07:26 | 07:20 | 08:03
| 16:22 | 17:17 | 18:06 | 19:59 | 20:48 | 21:23 | 21:18 | 20:31 | 19:24 | 18:16 | 16:18 | 15:56
15]08:05 | 07:21 | 06:21 | 06:11 | 05:14 | 04:47 | 05:04 | 05:49 | 06:38 |07:28 | 07:22 | 08:04
| 16:24 | 17:19 | 18:08 | 20:00 | 20:49 | 21:24 | 21:17 | 20:29 | 19:22 | 18:14 | 16:17 | 15:56
16| 08:04 | 07:19 | 06:19 | 06:09  |05:13 | 04:47 | 05:05 |05:50 | 06:40 | 07:29 | 07:23 | 08:05
| 16:26 | 17:20 | 18:10 | 20:02 | 20:51 | 21:24 | 21:16 | 20:27 | 19:19 | 18:12 | 16:15 | 15:56
17 108:03 | 07:17 | 06:17  |06:07 | 05:12  |04:47 | 05:06 |05:52  |06:42 | 07:31 | 07:25 | 08:05
| 16:27 | 17:22 | 18:12 | 20:04 | 20:52 | 21:25 | 21:15 | 20:25 | 19:17 | 18:09 | 16:14 | 15:56
18 108:02 | 07:15 | 06:15  |06:05 |05:10  |04:47 | 05:08 | 05:54 |06:43 | 07:33 | 07:27 | 08:06
| 16:29 | 17:24 | 18:13 | 20:05 | 20:54 | 21:25 | 21:14 | 20:23 | 19:15 | 18:07 | 16:13 | 15:56
19 108:01 | 07:13 | 06:12  |06:03 | 05:09  |04:47 | 05:09 |05:55 |06:45 | 07:3% | 07:29 | 08:07
|16:30  |17:26 | 18:15  [20:07  |20:55 | 21:26 | 21:13  [20:21  [19:13 | 18:05 | 16:12 | 15:57
20108:00 |07:11 | 06:10 | 06:01  |05:07 | 04:47 |05:10  |05:57 | 06:46 | 07:36 | 07:30 | 08:08
116:32 | 17:28 | 18:17  |20:09  |20:57  |21:26 | 21:12  |20:19 | 19:10  |18:03 |16:10 | 15:57
21 07:59 | 07:09 | 06:08 | 05:59 | 05:06 | 04:47 | 05:12 | 05:58 | 06:48 | 07:38 | 07:32 | 08:08
|16:3¢ | 17:29 | 18:18  [20:10  [20:58 | 21:26  |21:10  |20:17 | 19:08  |18:01  |16:09 | 15:57
22| 07:58 | 07:07 | 06:05 | 05:57 | 05:05 | 04:47 | 05:13 | 06:00 | 06:50 | 07:40 | 07:34 | 08:09
116:35 | 17:31 | 18:20  [20:12  [21:00  |21:26 | 21:09  |20:15 | 19:06 |17:59 | 16:08 | 15:58
23| 07:57 | 07:05 | 06:03 | 05:54 | 05:03 | 04:48 | 05:14 | 06:02 | 06:51 | 07:41 | 07:35 | 08:09
116:37 | 17:33 | 18:22  [20:14  |21:01  |21:27  |21:08  |20:13  [19:03 |17:57  |16:07 | 15:58
24| 07:56 | 07:03 | 06:01 | 05:52 | 05:02 | 04:48 | 05:16 | 06:03 | 06:53 | 07:43 | 07:37 | 08:10
116:39 | 17:35 | 18:23  [20:15  [21:02  |21:27  |21:07  |20:11 [ 19:01  |[17:55 | 16:06 | 15:59
25 | 07:55 | 07:01 | 05:59 | 05:50 | 05:01 | 04:48 | 05:17 | 06:05 | 06:54 | 06:45 | 07:38 | 08:10
|16:40 | 17:37 | 18:25  [20:17  |21:04  |21:27 | 21:05 |20:09 | 1859  |16:53 | 16:05 | 16:00
26 | 07:53 | 06:59 | 05:56 | 05:48 | 05:00 | 04:49 | 05:18 | 06:06 | 06:56 | 06:47 | 07:40 | 08:10
|16:42 | 17:38 | 18:27  [20:19  |21:05 |21:27  |21:04  |20:07 | 1856 |16:51 | 16:04 | 16:00
27| 07:52 | 06:57 | 05:54 | 05:46 | 04:59 | 04:49 | 05:20 | 06:08 | 06:58 | 06:48 | 07:41 | 08:11
|16:44 | 17:40 | 18:29  [20:20  |21:06  |21:27  |21:02  |20:05 | 18:54 |16:49 |16:03 | 16:01
28 | 07:51 | 06:55 | 05:52 | 05:44 | 04:58 | 04:49 | 05:21 | 06:10 | 06:59 | 06:50 | 07:43 | 08:11
|16:46  |17:42 | 18:30  [20:22 | 21:07 | 21:27  |21:01  [20:02 | 18:52 | 16:47 | 16:02 | 16:02
29 | 07:49 | | 06:49 | 05:42 | 04:57 | 04:50 | 05:23 | 06:11 | 07:01 | 06:52 | 07:44 | 08:11
|16:48 | 119:32  [20:24 | 21:09  |21:26  |20:59 | 20:00 | 18:49  |16:45 | 16:01 | 16:03
30 | 07:48 | | 06:47 | 05:41 | 04:56 | 04:51 | 05:24 | 06:13 | 07:03 | 06:54 | 07:46 | 08:11
|16:49 | 119:3¢  [20:25 [ 21:10 | 21:26  |20:58 | 19:58 | 18:47  |16:43 | 16:01 | 16:04
31| 07:46 | | 06:45 | | 04:55 | | 05:26 | 06:14 | | 06:55 | | 08:11
16:51 | 119:35 | |21:11 | 120:56 | 19:56 | | 16:41 | | 16:04

Sonnenscheinstunden | 261 | 278 | 367 | 415 | 484 | 497 | 500 | 453 | 381 | 332 | 268 | 246
Anzahl Minuten mit Schatten 0 0 0 0 0 0 0 0 0 0 0 0
Tabellen-Layout: Die Daten fiir jeden Tag sind in Matrix wi (! zeit wie jahr):

Tag im Monat Sonnenaufgang  (SS:MM) Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (S5:MM) Schattenende/Minuten mit Schatten
Sonnenuntergang (SS:MM) Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (S5:MM) Schattenende/Minuten mit Schatten

WIndPRO 3.2.712 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk o7.11.201810:00/16 ~ WINAPRO .
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SHADOW - Kalender pro WEA

Berechnung: GesamtbelastungWEA: WEA I-10 - VESTAS V112-3.3 Gridstreame 3300 112.0 !O! NH: 140,0 m (Ges:196,0 m) (11)
Voraussetzungen fiir Berechnung des Schattenwurfs
Die dargestellten Zeiten sind die astronomisch maximal mdgliche 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 |Maérz | April | Mai | Juni | Juli |August | SeptembdiOktober | Novembe{Dezember
1]08:11 | 07:45 | 06:52 | 06:43 | 05:39 | 04:54 | 04:51 | 05:27 | 06:16 | 07:04 | 06:57 | 07:47
|16:06 | 16:53 | 17:44  [19:37 | 20:27 | 21:12 | 21:26  |20:55 | 19:54 | 18:45 | 16:40 | 16:00
2]08:11 | 07:43 | 06:50 | 06:40 | 05:37 | 04:53 | 04:52 | 05:29 | 06:18 | 07:06 | 06:59 | 07:49
|16:07 | 16:55 | 17:46  |19:39  [20:29 | 21:13 | 21:26  |20:53 | 19:51 | 1843  |16:38 | 15:59
31]08:11 | 07:42 | 06:48 | 06:38 | 05:35 | 04:52 | 04:53 | 05:30 | 06:19 | 07:07 | 07:01 | 07:50
|16:08 | 16:57 | 17:47  |19:40 | 20:30 | 21:14 | 21:25 | 20:51 | 19:49 | 18:40 | 16:36 | 15:59
41]08:11 | 07:40 | 06:46 | 06:36 | 05:33 | 04:52 | 04:53 | 05:32 | 06:21 | 07:09 | 07:02 | 07:51
116:09 | 16:58 | 17:49  |19:42 | 20:32 | 21:15 | 21:25 | 20:50 | 19:47 | 18:38 | 16:34 | 15:58
5108:10 | 07:39 | 06:44 | 06:34 | 05:31 | 04:51 | 04:54 | 05:33 | 06:22 | 07:11 | 07:04 | 07:53
| 16:10 | 17:00 | 17:51 | 19:44 | 20:34 | 21:16 | 21:24 | 20:48 | 19:45 | 18:36 | 16:32 | 15:58
6 08:10 | 07:37 | 06:41 | 06:31 | 05:29 | 04:50 | 04:55 | 05:35 | 06:24 | 07:12 | 07:06 | 07:54
|16:11  [17:02 | 17:53 | 19:45  [20:35 | 21:17 | 21:24 | 20:46 | 19:42 | 18:34 | 16:31 | 15:57
708:10 | 07:35 | 06:39 | 06:29 | 05:28 | 04:50 | 04:56 | 05:36 | 06:26 | 07:14 | 07:08 | 07:55
|16:13  |17:04 | 17:54 | 19:47  [20:37 | 21:18  |21:23 [ 20:45 | 19:40  [18:31 | 16:29 | 15:57
8]08:09 |07:3¢ | 06:37 | 06:27 | 05:26 | 04:49 | 04:57 |05:38 | 06:27 | 07:16 | 07:09 | 07:57
|16:14  [17:06 | 17:56 | 19:49  [20:38 | 21:19  |21:23  [20:43 | 19:38  |18:29 | 16:27 | 15:56
9]08:09 |07:32 |06:35 | 06:25 | 05:24 | 04:49 | 04:58  |05:39 | 06:29 | 07:17 | 07:11 | 07:58
| 16:15 | 17:08 | 17:58 | 19:50 | 20:40 | 21:20 | 21:22 | 20:41 | 19:36 | 18:27 | 16:26 | 15:56
10108:08 | 07:30 | 06:33 | 06:22 | 05:22 | 04:48 | 04:59 | 05:41 | 06:30 | 07:19 | 07:13 | 07:59
| 16:17 | 17:09 | 18:00 | 19:52 | 20:42 | 21:21 | 21:21 | 20:39 | 19:33 | 18:25 | 16:24 | 15:56
1108:08 | 07:28 | 06:30 | 06:20 | 05:21 | 04:48 | 05:00 | 05:42 | 06:32 |07:21 | 07:15 | 08:00
| 16:18 | 17:11 | 18:01 | 19:54 | 20:43 | 21:21 | 21:21 | 20:37 | 19:31 | 18:22 | 16:23 | 15:56
1208:07 |07:26 | 06:28 | 06:18 | 05:19 | 04:48 | 05:01 | 05:44 | 06:3¢ | 07:22 | 07:16 | 08:01
| 16:19 | 17:13 | 18:03 | 19:55 | 20:45 | 21:22 | 21:20 | 20:35 | 19:29 | 18:20 | 16:21 | 15:56
1308:07 | 07:25 |06:26 | 06:16 | 05:18 | 04:47 | 05:02 | 05:46 | 06:35 |07:24 | 07:18 | 08:02
| 16:21 | 17:15 | 18:05 | 19:57 | 20:46 | 21:23 | 21:19 | 20:33 | 19:26 | 18:18 | 16:20 | 15:56
1408:06 | 07:23 | 06:24 | 06:14 | 05:16 | 04:47 | 05:03 | 05:47 | 06:37 |07:26 | 07:20 | 08:03
| 16:22 | 17:17 | 18:06 | 19:59 | 20:48 | 21:23 | 21:18 | 20:31 | 19:24 | 18:16 | 16:18 | 15:56
15]08:05 | 07:21 | 06:21 | 06:11 | 05:14 | 04:47 | 05:04 | 05:49 | 06:38 |07:27 | 07:22 | 08:04
| 16:24 | 17:19 | 18:08 | 20:00 | 20:49 | 21:24 | 21:17 | 20:29 | 19:22 | 18:14 | 16:17 | 15:56
16| 08:04 | 07:19 | 06:19 | 06:09  |05:13 | 04:47 | 05:05 |05:50 | 06:40 | 07:29 | 07:23 | 08:05
| 16:26 | 17:20 | 18:10 | 20:02 | 20:51 | 21:24 | 21:16 | 20:27 | 19:19 | 18:12 | 16:15 | 15:56
17 108:03 | 07:17 | 06:17  |06:07 | 05:11  |04:47 | 05:06 |05:52 |06:42 | 07:31 | 07:25 | 08:05
| 16:27 | 17:22 | 18:12 | 20:04 | 20:52 | 21:25 | 21:15 | 20:25 | 19:17 | 18:09 | 16:14 | 15:56
18 108:02 | 07:15 | 06:15  |06:05 |05:10  |04:47 | 05:08 | 05:54 |06:43 | 07:33 | 07:27 | 08:06
| 16:29 | 17:24 | 18:13 | 20:05 | 20:54 | 21:25 | 21:14 | 20:23 | 19:15 | 18:07 | 16:13 | 15:56
19 108:01 | 07:13 | 06:12  |06:03 | 05:09  |04:47 | 05:09 |05:55 |06:45 | 07:3% | 07:29 | 08:07
|16:30  |17:26 | 18:15  [20:07  |20:55 | 21:26 | 21:13  [20:21  [19:12 | 18:05 | 16:12 | 15:57
20108:00 |07:11 | 06:10 | 06:01  |05:07 | 04:47 |05:10 | 05:57 | 06:46 |07:36 | 07:30 | 08:08
116:32 | 17:28 | 18:17  |20:09  |20:57  |21:26 | 21:12  |20:19 | 19:10  |18:03 |16:10 | 15:57
21 07:59 | 07:09 | 06:08 | 05:59 | 05:06 | 04:47 | 05:11 | 05:58 | 06:48 | 07:38 | 07:32 | 08:08
|16:3¢ | 17:29 | 18:18  [20:10  [20:58 | 21:26 | 21:10  |20:17 | 19:08  |18:01  |16:09 | 15:57
22| 07:58 | 07:07 | 06:05 | 05:57 | 05:05 | 04:47 | 05:13 | 06:00 | 06:50 | 07:40 | 07:33 | 08:09
116:35 | 17:31 | 18:20  [20:12  [20:59 [ 21:26 | 21:09 | 20:15 [ 19:06 | 17:59 | 16:08 | 15:58
23| 07:57 | 07:05 | 06:03 | 05:54 | 05:03 | 04:48 | 05:14 | 06:02 | 06:51 | 07:41 | 07:35 | 08:09
116:37 | 17:33 | 18:22  [20:14  |21:01  |21:27  |21:08  |20:13  [19:03 |17:57  |16:07 | 15:58
24| 07:56 | 07:03 | 06:01 | 05:52 | 05:02 | 04:48 | 05:16 | 06:03 | 06:53 | 07:43 | 07:37 | 08:10
116:39 | 17:35 | 18:23  [20:15  [21:02  |21:27  |21:07  |20:11 [ 19:01  |[17:55 | 16:06 | 15:59
25 | 07:55 | 07:01 | 05:59 | 05:50 | 05:01 | 04:48 | 05:17 | 06:05 | 06:54 | 06:45 | 07:38 | 08:10
|16:40 | 17:37 | 18:25  [20:17  |21:04  |21:27 | 21:05 |20:09 | 1859  |16:53 | 16:05 | 16:00
26 | 07:53 | 06:59 | 05:56 | 05:48 | 05:00 | 04:49 | 05:18 | 06:06 | 06:56 | 06:46 | 07:40 | 08:10
|16:42 | 17:38 | 18:27  [20:19  |21:05 |21:27  |21:04  |20:07 |18:56 |16:51 | 16:04 | 16:00
27| 07:52 | 06:57 | 05:54 | 05:46 | 04:59 | 04:49 | 05:20 | 06:08 | 06:58 | 06:48 | 07:41 | 08:11
|16:44 | 17:40 | 18:29  [20:20  |21:06  |21:27  |21:02  |20:05 | 18:54 |16:49 |16:03 | 16:01
28 | 07:51 | 06:54 | 05:52 | 05:44 | 04:58 | 04:49 | 05:21 | 06:10 | 06:59 | 06:50 | 07:43 | 08:11
|16:46  |17:42 | 18:30  [20:22 | 21:07 | 21:27  |21:01  [20:02 | 18:52 | 16:47 | 16:02 | 16:02
29 | 07:49 | | 06:49 | 05:42 | 04:57 | 04:50 | 05:23 | 06:11 | 07:01 | 06:52 | 07:44 | 08:11
|16:47 | 119:32  [20:24 | 21:09  |21:26  |20:59 | 20:00 | 18:49  |16:45 | 16:01 | 16:03
30 | 07:48 | | 06:47 | 05:41 | 04:56 | 04:51 | 05:24 | 06:13 | 07:03 | 06:54 | 07:46 | 08:11
|16:49 | 119:3¢  [20:25 [ 21:10 | 21:26  |20:58 | 19:58 | 18:47  |16:43 | 16:01 | 16:04
31| 07:46 | | 06:45 | | 04:55 | | 05:26 | 06:14 | | 06:55 | | 08:11
16:51 | 119:35 | |21:11 | 120:56 | 19:56 | | 16:41 | | 16:04

Sonnenscheinstunden | 261 | 278 | 367 | 415 | 484 | 497 | 500 | 453 | 381 | 332 | 268 | 246
Anzahl Minuten mit Schatten 0 0 0 0 0 0 0 0 0 0 0 0
Tabellen-Layout: Die Daten fiir jeden Tag sind in Matrix wi (! zeit wie jahr):

Tag im Monat Sonnenaufgang  (SS:MM) Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (S5:MM) Schattenende/Minuten mit Schatten
Sonnenuntergang (SS:MM) Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (S5:MM) Schattenende/Minuten mit Schatten
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SHADOW - Kalender pro WEA

Berechnung: GesamtbelastungWEA: WEA I-11 - VESTAS V112-3.3 Gridstreame 3300 112.0 !O! NH: 140,0 m (Ges:196,0 m) (12)
Voraussetzungen fiir Berechnung des Schattenwurfs
Die dargestellten Zeiten sind die astronomisch maximal mdgliche 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 |Maérz | April | Mai | Juni | Juli |August | SeptembdiOktober | Novembe{Dezember
1]08:11 | 07:45 | 06:52 | 06:43 | 05:39 | 04:54 | 04:51 | 05:27 | 06:16 | 07:04 | 06:57 | 07:47
|16:06 | 16:53 | 17:44  [19:37 | 20:27 | 21:12 | 21:26  |20:55 | 19:54 | 18:45 | 16:40 | 16:00
2]08:11 | 07:43 | 06:50 | 06:40 | 05:37 | 04:53 | 04:52 | 05:29 | 06:18 | 07:06 | 06:59 | 07:49
|16:07 | 16:55 | 17:46  |19:39  [20:29 | 21:13 | 21:26  |20:53 | 19:51 | 1843  |16:38 | 15:59
31]08:11 | 07:42 | 06:48 | 06:38 | 05:35 | 04:53 | 04:53 | 05:30 | 06:19 | 07:07 | 07:01 | 07:50
|16:08 | 16:57 | 17:47  |19:40 | 20:30 | 21:14 | 21:25 | 20:51 | 19:49 | 18:40 | 16:36 | 15:59
41]08:11 | 07:40 | 06:46 | 06:36 | 05:33 | 04:52 | 04:53 | 05:32 | 06:21 | 07:09 | 07:02 | 07:52
116:09 | 16:58 | 17:49  |19:42 [ 20:32 | 21:15 | 21:25 | 20:50 | 19:47 | 18:38 | 16:34 | 15:58
5108:11 | 07:39 | 06:44 | 06:34 | 05:31 | 04:51 | 04:54 | 05:33 | 06:22 | 07:11 | 07:04 | 07:53
| 16:10 | 17:00 | 17:51 | 19:44 | 20:34 | 21:16 | 21:24 | 20:48 | 19:45 | 18:36 | 16:33 | 15:58
6 08:10 | 07:37 | 06:42 | 06:31 | 05:29 | 04:51 | 04:55 | 05:35 | 06:24 | 07:12 | 07:06 | 07:54
|16:11  [17:02 | 17:53 | 19:45 [ 20:35 | 21:17 | 21:24 | 20:46 | 19:42 | 18:34 | 16:31 | 15:57
708:10 | 07:35 | 06:39 | 06:29 | 05:28 | 04:50 | 04:56 | 05:36 | 06:26 | 07:14 | 07:08 | 07:55
|16:13  |17:04 | 17:54 | 19:47  [20:37 | 21:18  |21:23 [ 20:45 | 19:40  [18:31 | 16:29 | 15:57
8]08:09 |07:3¢ | 06:37 | 06:27 | 05:26 | 04:49 | 04:57  |05:38 | 06:27 | 07:16 | 07:10 | 07:57
|16:14  [17:06 | 17:56 | 19:49  [20:38 | 21:19  |21:23  [20:43 | 19:38  |18:29 | 16:27 | 15:57
9]08:09 |07:32 |06:35 | 06:25 | 05:24 | 04:49 | 04:58  |05:39 | 06:29 | 07:17 | 07:11 | 07:58
| 16:15 | 17:08 | 17:58 | 19:50 | 20:40 | 21:20 | 21:22 | 20:41 | 19:36 | 18:27 | 16:26 | 15:56
10108:08 | 07:30 | 06:33 | 06:22 | 05:23 | 04:49 | 04:59 | 05:41 | 06:30 | 07:19 | 07:13 | 07:59
| 16:17 | 17:09 | 18:00 | 19:52 | 20:42 | 21:21 | 21:21 | 20:39 | 19:33 | 18:25 | 16:24 | 15:56
1108:08 | 07:28 | 06:30 | 06:20 | 05:21 | 04:48 | 05:00 | 05:43 | 06:32 |07:21 | 07:15 | 08:00
| 16:18 | 17:11 | 18:01 | 19:54 | 20:43 | 21:21 | 21:21 | 20:37 | 19:31 | 18:22 | 16:23 | 15:56
1208:07 |07:26 | 06:28 | 06:18 | 05:19 | 04:48 | 05:01 | 05:44 | 06:3¢ | 07:22 | 07:17 | 08:01
| 16:20 | 17:13 | 18:03 | 19:55 | 20:45 | 21:22 | 21:20 | 20:35 | 19:29 | 18:20 | 16:21 | 15:56
13]08:07 | 07:25 |06:26 | 06:16 | 05:18 | 04:48 | 05:02 | 05:46 | 06:35 |07:24 | 07:18 | 08:02
| 16:21 | 17:15 | 18:05 | 19:57 | 20:46 | 21:23 | 21:19 | 20:33 | 19:26 | 18:18 | 16:20 | 15:56
1408:06 | 07:23 | 06:24 | 06:14 | 05:16 | 04:47 | 05:03 | 05:47 | 06:37 |07:26 | 07:20 | 08:03
| 16:23 | 17:17 | 18:07 | 19:59 | 20:48 | 21:23 | 21:18 | 20:31 | 19:24 | 18:16 | 16:18 | 15:56
15]08:05 | 07:21 | 06:21 | 06:11 | 05:15 | 04:47 | 05:04 | 05:49 | 06:38 |07:28 | 07:22 | 08:04
| 16:24 | 17:19 | 18:08 | 20:00 | 20:49 | 21:24 | 21:17 | 20:29 | 19:22 | 18:14 | 16:17 | 15:56
16| 08:04 | 07:19 | 06:19 | 06:09  |05:13 | 04:47 | 05:05 |05:50 | 06:40 | 07:29 | 07:23 | 08:05
| 16:26 | 17:20 | 18:10 | 20:02 | 20:51 | 21:24 | 21:16 | 20:28 | 19:19 | 18:12 | 16:15 | 15:56
17 108:03 | 07:17 | 06:17  |06:07 | 05:12  |04:47 | 05:06 |05:52  |06:42 | 07:31 | 07:25 | 08:05
| 16:27 | 17:22 | 18:12 | 20:04 | 20:52 | 21:25 | 21:15 | 20:26 | 19:17 | 18:09 | 16:14 | 15:56
18 108:02 | 07:15 | 06:15  |06:05 |05:10  |04:47 | 05:08 | 05:54 |06:43 | 07:33 | 07:27 | 08:06
| 16:29 | 17:24 | 18:13 | 20:05 | 20:54 | 21:25 | 21:14 | 20:23 | 19:15 | 18:07 | 16:13 | 15:56
19 108:01 | 07:13 | 06:12  |06:03 | 05:09  |04:47 | 05:09 |05:55 |06:45 | 07:3% | 07:29 | 08:07
|16:30  |17:26 | 18:15  [20:07  |20:55 | 21:26 | 21:13  [20:21  [19:13 | 18:05 | 16:12 | 15:57
20108:00 |07:11 | 06:10 | 06:01  |05:07 | 04:47 |05:10  |05:57 | 06:46 | 07:36 | 07:30 | 08:08
116:32 | 17:28 | 18:17  |20:09  |20:57  |21:26 | 21:12  |20:19 | 19:10  |18:03 |16:10 | 15:57
21 07:59 | 07:09 | 06:08 | 05:59 | 05:06 | 04:47 | 05:12 | 05:58 | 06:48 | 07:38 | 07:32 | 08:08
|16:3¢ | 17:29 | 18:18  [20:10  [20:58 | 21:26  |21:10  |20:17 | 19:08  |18:01  |16:09 | 15:57
22| 07:58 | 07:07 | 06:05 | 05:57 | 05:05 | 04:47 | 05:13 | 06:00 | 06:50 | 07:40 | 07:34 | 08:09
116:35 | 17:31 | 18:20  [20:12  [21:00  |21:26 | 21:09  |20:15 | 19:06 |17:59 | 16:08 | 15:58
23| 07:57 | 07:05 | 06:03 | 05:55 | 05:03 | 04:48 | 05:14 | 06:02 | 06:51 | 07:41 | 07:35 | 08:09
116:37 | 17:33 | 18:22  [20:14  |21:01  |21:27  |21:08  |20:13  [19:03 |17:57 | 16:07 | 15:58
24| 07:56 | 07:03 | 06:01 | 05:52 | 05:02 | 04:48 | 05:16 | 06:03 | 06:53 | 07:43 | 07:37 | 08:10
116:39 | 17:35 | 18:23  [20:15  [21:02  |21:27  |21:07  |20:11 [ 19:01  |[17:55 | 16:06 | 15:59
25 | 07:55 | 07:01 | 05:59 | 05:50 | 05:01 | 04:48 | 05:17 | 06:05 | 06:54 | 06:45 | 07:38 | 08:10
|16:41 | 17:37 | 18:25  [20:17  |21:04  |21:27 | 21:05 |20:09 | 1859  |16:53 | 16:05 | 16:00
26 | 07:53 | 06:59 | 05:56 | 05:48 | 05:00 | 04:49 | 05:18 | 06:06 | 06:56 | 06:47 | 07:40 | 08:10
|16:42 | 17:38 | 18:27  [20:19  |21:05 |21:27  |21:04  |20:07 | 1856 |16:51 | 16:04 | 16:00
27| 07:52 | 06:57 | 05:54 | 05:46 | 04:59 | 04:49 | 05:20 | 06:08 | 06:58 | 06:48 | 07:41 | 08:11
|16:44 | 17:40 | 18:29  [20:20  |21:06  |21:27  |21:02  |20:05 | 18:54 |16:49 |16:03 | 16:01
28 | 07:51 | 06:55 | 05:52 | 05:44 | 04:58 | 04:50 | 05:21 | 06:10 | 06:59 | 06:50 | 07:43 | 08:11
|16:46  |17:42 | 18:30  [20:22 | 21:07 | 21:27  |21:01  [20:02 | 18:52 | 16:47 | 16:02 | 16:02
29 | 07:49 | | 06:49 | 05:42 | 04:57 | 04:50 | 05:23 | 06:11 | 07:01 | 06:52 | 07:44 | 08:11
|16:48 | 119:32  [20:24 | 21:09  |21:26  |20:59 | 20:00 | 18:49  |16:45 | 16:01 | 16:03
30 | 07:48 | | 06:47 | 05:41 | 04:56 | 04:51 | 05:24 | 06:13 | 07:03 | 06:54 | 07:46 | 08:11
|16:49 | 119:3¢  [20:25 [ 21:10 | 21:26  |20:58 | 19:58 | 18:47  |16:43 | 16:01 | 16:04
31| 07:46 | | 06:45 | | 04:55 | | 05:26 | 06:14 | | 06:55 | | 08:11
16:51 | 119:35 | |21:11 | 120:56 | 19:56 | | 16:41 | | 16:05

Sonnenscheinstunden | 261 | 278 | 367 | 415 | 484 | 497 | 500 | 453 | 381 | 332 | 268 | 246
Anzahl Minuten mit Schatten 0 0 0 0 0 0 0 0 0 0 0 0
Tabellen-Layout: Die Daten fiir jeden Tag sind in Matrix wi (! zeit wie jahr):

Tag im Monat Sonnenaufgang  (SS:MM) Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (S5:MM) Schattenende/Minuten mit Schatten
Sonnenuntergang (SS:MM) Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (S5:MM) Schattenende/Minuten mit Schatten
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SHADOW - Kalender pro WEA

Berechnung: GesamtbelastungWEA: WEA I-12 - VESTAS V112-3.3 Gridstreame 3300 112.0 !O! NH: 140,0 m (Ges:196,0 m) (13)
Voraussetzungen fiir Berechnung des Schattenwurfs
Die dargestellten Zeiten sind die astronomisch maximal mdgliche 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 |Maérz | April | Mai | Juni | Juli |August | SeptembdiOktober | Novembe{Dezember
1]08:11 | 07:45 | 06:52 | 06:43 | 05:39 | 04:54 | 04:51 | 05:27 | 06:16 | 07:04 | 06:57 | 07:47
|16:06 | 16:53 | 17:44  [19:37 | 20:27 | 21:12 | 21:26  |20:55 | 19:54 | 18:45 | 16:40 | 16:00
2]08:11 | 07:43 | 06:50 | 06:40 | 05:37 | 04:53 | 04:52 | 05:29 | 06:18 | 07:06 | 06:59 | 07:49
|16:07 | 16:55 | 17:46  |19:39  [20:29 | 21:13 | 21:26  |20:53 | 19:51 | 1843  |16:38 | 15:59
31]08:11 | 07:42 | 06:48 | 06:38 | 05:35 | 04:53 | 04:53 | 05:30 | 06:19 | 07:07 | 07:01 | 07:50
|16:08 | 16:57 | 17:47  |19:40 | 20:30 | 21:14 | 21:25 | 20:51 | 19:49 | 18:40 | 16:36 | 15:59
41]08:11 | 07:40 | 06:46 | 06:36 | 05:33 | 04:52 | 04:53 | 05:32 | 06:21 | 07:09 | 07:02 | 07:51
116:09 | 16:58 | 17:49  |19:42 | 20:32 | 21:15 | 21:25 | 20:50 | 19:47 | 18:38 | 16:34 | 15:58
5108:10 | 07:39 | 06:44 | 06:34 | 05:31 | 04:51 | 04:54 | 05:33 | 06:22 | 07:11 | 07:04 | 07:53
| 16:10 | 17:00 | 17:51 | 19:44 | 20:34 | 21:16 | 21:24 | 20:48 | 19:45 | 18:36 | 16:32 | 15:58
6 08:10 | 07:37 | 06:41 | 06:31 | 05:29 | 04:50 | 04:55 | 05:35 | 06:24 | 07:12 | 07:06 | 07:54
|16:11  [17:02 | 17:53 | 19:45  [20:35 | 21:17 | 21:24 | 20:46 | 19:42 | 18:34 | 16:31 | 15:57
708:10 | 07:35 | 06:39 | 06:29 | 05:28 | 04:50 | 04:56 | 05:36 | 06:26 | 07:14 | 07:08 | 07:55
|16:13  |17:04 | 17:54 | 19:47  [20:37 | 21:18  |21:23 [ 20:45 | 19:40  [18:31 | 16:29 | 15:57
8]08:09 |07:3¢ | 06:37 | 06:27 | 05:26 | 04:49 | 04:57 |05:38 | 06:27 | 07:16 | 07:09 | 07:57
|16:14  [17:06 | 17:56 | 19:49  [20:38 | 21:19  |21:23  [20:43 | 19:38  |18:29 | 16:27 | 15:57
9]08:09 |07:32 |06:35 | 06:25 | 05:24 | 04:49 | 04:58  |05:39 | 06:29 | 07:17 | 07:11 | 07:58
| 16:15 | 17:08 | 17:58 | 19:50 | 20:40 | 21:20 | 21:22 | 20:41 | 19:36 | 18:27 | 16:26 | 15:56
10108:08 | 07:30 | 06:33 | 06:22 | 05:22 | 04:48 | 04:59 | 05:41 | 06:30 | 07:19 | 07:13 | 07:59
| 16:17 | 17:09 | 18:00 | 19:52 | 20:42 | 21:21 | 21:21 | 20:39 | 19:33 | 18:25 | 16:24 | 15:56
1108:08 | 07:28 | 06:30 | 06:20 | 05:21 | 04:48 | 05:00 | 05:43 | 06:32 |07:21 | 07:15 | 08:00
| 16:18 | 17:11 | 18:01 | 19:54 | 20:43 | 21:21 | 21:21 | 20:37 | 19:31 | 18:22 | 16:23 | 15:56
1208:07 |07:26 | 06:28 | 06:18 | 05:19 | 04:48 | 05:01 | 05:44 | 06:3¢ | 07:22 | 07:17 | 08:01
| 16:20 | 17:13 | 18:03 | 19:55 | 20:45 | 21:22 | 21:20 | 20:35 | 19:29 | 18:20 | 16:21 | 15:56
13]08:07 | 07:25 |06:26 | 06:16 | 05:18 | 04:48 | 05:02 | 05:46 | 06:35 |07:24 | 07:18 | 08:02
| 16:21 | 17:15 | 18:05 | 19:57 | 20:46 | 21:23 | 21:19 | 20:33 | 19:26 | 18:18 | 16:20 | 15:56
1408:06 | 07:23 | 06:24 | 06:14 | 05:16 | 04:47 | 05:03 | 05:47 | 06:37 |07:26 | 07:20 | 08:03
| 16:22 | 17:17 | 18:06 | 19:59 | 20:48 | 21:23 | 21:18 | 20:31 | 19:24 | 18:16 | 16:18 | 15:56
15]08:05 | 07:21 | 06:21 | 06:11 | 05:14 | 04:47 | 05:04 | 05:49 | 06:38 |07:27 | 07:22 | 08:04
| 16:24 | 17:19 | 18:08 | 20:00 | 20:49 | 21:24 | 21:17 | 20:29 | 19:22 | 18:14 | 16:17 | 15:56
16| 08:04 | 07:19 | 06:19 | 06:09  |05:13 | 04:47 | 05:05 |05:50 | 06:40 | 07:29 | 07:23 | 08:05
| 16:26 | 17:20 | 18:10 | 20:02 | 20:51 | 21:24 | 21:16 | 20:27 | 19:19 | 18:12 | 16:15 | 15:56
17 108:03 | 07:17 | 06:17  |06:07 | 05:12  |04:47 | 05:06 |05:52  |06:42 | 07:31 | 07:25 | 08:05
| 16:27 | 17:22 | 18:12 | 20:04 | 20:52 | 21:25 | 21:15 | 20:25 | 19:17 | 18:09 | 16:14 | 15:56
18 108:02 | 07:15 | 06:15  |06:05 |05:10  |04:47 | 05:08 | 05:54 |06:43 | 07:33 | 07:27 | 08:06
| 16:29 | 17:24 | 18:13 | 20:05 | 20:54 | 21:25 | 21:14 | 20:23 | 19:15 | 18:07 | 16:13 | 15:56
19 108:01 | 07:13 | 06:12  |06:03 | 05:09  |04:47 | 05:09 |05:55 |06:45 | 07:3% | 07:29 | 08:07
|16:30  |17:26 | 18:15  [20:07  |20:55 | 21:26 | 21:13  [20:21  [19:13 | 18:05 | 16:12 | 15:57
20108:00 |07:11 | 06:10 | 06:01  |05:07 | 04:47 |05:10  |05:57 | 06:46 | 07:36 | 07:30 | 08:08
116:32 | 17:28 | 18:17  |20:09  |20:57  |21:26 | 21:12  |20:19 | 19:10  |18:03 |16:10 | 15:57
21 07:59 | 07:09 | 06:08 | 05:59 | 05:06 | 04:47 | 05:12 | 05:58 | 06:48 | 07:38 | 07:32 | 08:08
|16:3¢ | 17:29 | 18:18  [20:10  [20:58 | 21:26  |21:10  |20:17 | 19:08  |18:01  |16:09 | 15:57
22| 07:58 | 07:07 | 06:05 | 05:57 | 05:05 | 04:47 | 05:13 | 06:00 | 06:50 | 07:40 | 07:33 | 08:09
116:35 | 17:31 | 18:20  [20:12  [20:59 [ 21:26 | 21:09 | 20:15 [ 19:06 | 17:59 | 16:08 | 15:58
23| 07:57 | 07:05 | 06:03 | 05:54 | 05:03 | 04:48 | 05:14 | 06:02 | 06:51 | 07:41 | 07:35 | 08:09
116:37 | 17:33 | 18:22  [20:14  |21:01  |21:27  |21:08  |20:13  [19:03 |17:57  |16:07 | 15:58
24| 07:56 | 07:03 | 06:01 | 05:52 | 05:02 | 04:48 | 05:16 | 06:03 | 06:53 | 07:43 | 07:37 | 08:10
116:39 | 17:35 | 18:23  [20:15  [21:02  |21:27  |21:07  |20:11 [ 19:01  |[17:55 | 16:06 | 15:59
25 | 07:55 | 07:01 | 05:59 | 05:50 | 05:01 | 04:48 | 05:17 | 06:05 | 06:54 | 06:45 | 07:38 | 08:10
|16:40 | 17:37 | 18:25  [20:17  |21:04  |21:27 | 21:05 |20:09 | 1859  |16:53 | 16:05 | 16:00
26 | 07:53 | 06:59 | 05:56 | 05:48 | 05:00 | 04:49 | 05:18 | 06:06 | 06:56 | 06:47 | 07:40 | 08:10
|16:42 | 17:38 | 18:27  [20:19  |21:05 |21:27  |21:04  |20:07 | 1856 |16:51 | 16:04 | 16:00
27| 07:52 | 06:57 | 05:54 | 05:46 | 04:59 | 04:49 | 05:20 | 06:08 | 06:58 | 06:48 | 07:41 | 08:11
|16:44 | 17:40 | 18:29  [20:20  |21:06  |21:27  |21:02  |20:05 | 18:54 |16:49 |16:03 | 16:01
28 | 07:51 | 06:54 | 05:52 | 05:44 | 04:58 | 04:50 | 05:21 | 06:10 | 06:59 | 06:50 | 07:43 | 08:11
|16:46  |17:42 | 18:30  [20:22 | 21:07 | 21:27  |21:01  [20:02 | 18:52 | 16:47 | 16:02 | 16:02
29 | 07:49 | | 06:49 | 05:42 | 04:57 | 04:50 | 05:23 | 06:11 | 07:01 | 06:52 | 07:44 | 08:11
|16:48 | 119:32  [20:24 | 21:09  |21:26  |20:59 | 20:00 | 18:49  |16:45 | 16:01 | 16:03
30 | 07:48 | | 06:47 | 05:41 | 04:56 | 04:51 | 05:24 | 06:13 | 07:03 | 06:54 | 07:46 | 08:11
|16:49 | 119:3¢  [20:25 [ 21:10 | 21:26  |20:58 | 19:58 | 18:47  |16:43 | 16:01 | 16:04
31| 07:46 | | 06:45 | | 04:55 | | 05:26 | 06:14 | | 06:55 | | 08:11
16:51 | 119:35 | |21:11 | 120:56 | 19:56 | | 16:41 | | 16:04

Sonnenscheinstunden | 261 | 278 | 367 | 415 | 484 | 497 | 500 | 453 | 381 | 332 | 268 | 246
Anzahl Minuten mit Schatten 0 0 0 0 0 0 0 0 0 0 0 0
Tabellen-Layout: Die Daten fiir jeden Tag sind in Matrix wi (! zeit wie jahr):

Tag im Monat Sonnenaufgang  (SS:MM) Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (S5:MM) Schattenende/Minuten mit Schatten
Sonnenuntergang (SS:MM) Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (S5:MM) Schattenende/Minuten mit Schatten

WIndPRO 3.2.712 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk o7.a1201810:00/29  WINAPRO .
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SHADOW - Kalender pro WEA

Berechnung: GesamtbelastungWEA: WEA I-13 - VESTAS V112-3.3 Gridstreame 3300 112.0 !O! NH: 140,0 m (Ges:196,0 m) (14)
Voraussetzungen fiir Berechnung des Schattenwurfs
Die dargestellten Zeiten sind die astronomisch maximal mdgliche 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 |Maérz | April | Mai | Juni | Juli |August | SeptembdiOktober | Novembe{Dezember
1]08:11 | 07:45 | 06:52 | 06:43 | 05:39 | 04:54 | 04:51 | 05:27 | 06:16 | 07:04 | 06:57 | 07:47
|16:06 | 16:53 | 17:44  [19:37 | 20:27 | 21:12 | 21:26  |20:55 | 19:54 | 18:45 | 16:40 | 16:00
2]08:11 | 07:43 | 06:50 | 06:40 | 05:37 | 04:53 | 04:52 | 05:29 | 06:18 | 07:06 | 06:59 | 07:49
|16:07 | 16:55 | 17:46  |19:39  [20:29 | 21:13 | 21:26  |20:53 | 19:51 | 1843  |16:38 | 15:59
31]08:11 | 07:42 | 06:48 | 06:38 | 05:35 | 04:52 | 04:53 | 05:30 | 06:19 | 07:07 | 07:01 | 07:50
|16:08 | 16:57 | 17:47  |19:40 | 20:30 | 21:14 | 21:25 | 20:51 | 19:49 | 18:40 | 16:36 | 15:59
41]08:11 | 07:40 | 06:46 | 06:36 | 05:33 | 04:52 | 04:53 | 05:32 | 06:21 | 07:09 | 07:02 | 07:51
116:09 | 16:58 | 17:49  |19:42 | 20:32 | 21:15 | 21:25 | 20:50 | 19:47 | 18:38 | 16:34 | 15:58
5108:10 | 07:39 | 06:44 | 06:34 | 05:31 | 04:51 | 04:54 | 05:33 | 06:22 | 07:11 | 07:04 | 07:53
| 16:10 | 17:00 | 17:51 | 19:44 | 20:34 | 21:16 | 21:24 | 20:48 | 19:45 | 18:36 | 16:32 | 15:58
6 08:10 | 07:37 | 06:41 | 06:31 | 05:29 | 04:50 | 04:55 | 05:35 | 06:24 | 07:12 | 07:06 | 07:54
|16:11  [17:02 | 17:53 | 19:45  [20:35 | 21:17 | 21:24 | 20:46 | 19:42 | 18:34 | 16:31 | 15:57
708:10 | 07:35 | 06:39 | 06:29 | 05:28 | 04:50 | 04:56 | 05:36 | 06:26 | 07:14 | 07:08 | 07:55
|16:13  |17:04 | 17:54 | 19:47  [20:37 | 21:18  |21:23 | 20:44 | 19:40  [18:31 | 16:29 | 15:57
8]08:09 |07:3¢ | 06:37 | 06:27 | 05:26 | 04:49 | 04:57 |05:38 | 06:27 | 07:16 | 07:09 | 07:56
|16:14  |17:06 | 17:56 | 19:49  [20:38 | 21:19  |21:23  [20:43 | 19:38  |18:29 | 16:27 | 15:56
9]08:09 |07:32 |06:35 | 06:25 | 05:24 | 04:49 | 04:58  |05:39 | 06:29 | 07:17 | 07:11 | 07:58
| 16:15 | 17:08 | 17:58 | 19:50 | 20:40 | 21:20 | 21:22 | 20:41 | 19:36 | 18:27 | 16:26 | 15:56
10108:08 | 07:30 | 06:33 | 06:22 | 05:22 | 04:48 | 04:59 | 05:41 | 06:30 | 07:19 | 07:13 | 07:59
| 16:17 | 17:09 | 18:00 | 19:52 | 20:42 | 21:21 | 21:21 | 20:39 | 19:33 | 18:25 | 16:24 | 15:56
1108:08 | 07:28 | 06:30 | 06:20 | 05:21 | 04:48 | 05:00 | 05:42 | 06:32 |07:21 | 07:15 | 08:00
| 16:18 | 17:11 | 18:01 | 19:54 | 20:43 | 21:21 | 21:21 | 20:37 | 19:31 | 18:22 | 16:23 | 15:56
1208:07 |07:26 | 06:28 | 06:18 | 05:19 | 04:48 | 05:01 | 05:44 | 06:3¢ | 07:22 | 07:16 | 08:01
| 16:19 | 17:13 | 18:03 | 19:55 | 20:45 | 21:22 | 21:20 | 20:35 | 19:29 | 18:20 | 16:21 | 15:56
1308:07 | 07:25 |06:26 | 06:16 | 05:18 | 04:47 | 05:02 | 05:46 | 06:35 |07:24 | 07:18 | 08:02
| 16:21 | 17:15 | 18:05 | 19:57 | 20:46 | 21:23 | 21:19 | 20:33 | 19:26 | 18:18 | 16:20 | 15:56
1408:06 | 07:23 | 06:24 | 06:14 | 05:16 | 04:47 | 05:03 | 05:47 | 06:37 |07:26 | 07:20 | 08:03
| 16:22 | 17:17 | 18:06 | 19:59 | 20:48 | 21:23 | 21:18 | 20:31 | 19:24 | 18:16 | 16:18 | 15:56
15]08:05 | 07:21 | 06:21 | 06:11 | 05:14 | 04:47 | 05:04 | 05:49 | 06:38 |07:27 | 07:22 | 08:04
| 16:24 | 17:19 | 18:08 | 20:00 | 20:49 | 21:24 | 21:17 | 20:29 | 19:22 | 18:14 | 16:17 | 15:56
16| 08:04 | 07:19 | 06:19 | 06:09  |05:13 | 04:47 | 05:05 |05:50 | 06:40 | 07:29 | 07:23 | 08:05
| 16:26 | 17:20 | 18:10 | 20:02 | 20:51 | 21:24 | 21:16 | 20:27 | 19:19 | 18:12 | 16:15 | 15:56
17 108:03 | 07:17 | 06:17  |06:07 | 05:11  |04:47 | 05:06 |05:52 |06:42 | 07:31 | 07:25 | 08:05
| 16:27 | 17:22 | 18:12 | 20:04 | 20:52 | 21:25 | 21:15 | 20:25 | 19:17 | 18:09 | 16:14 | 15:56
18 108:02 | 07:15 | 06:15  |06:05 |05:10  |04:47 | 05:08 | 05:54 |06:43 | 07:33 | 07:27 | 08:06
| 16:29 | 17:24 | 18:13 | 20:05 | 20:54 | 21:25 | 21:14 | 20:23 | 19:15 | 18:07 | 16:13 | 15:56
19 108:01 | 07:13 | 06:12  |06:03 | 05:09  |04:47 | 05:09 |05:55 |06:45 | 07:3% | 07:28 | 08:07
|16:30  |17:26 | 18:15  [20:07  |20:55 | 21:26 | 21:13  [20:21  [19:12 | 18:05 | 16:12 | 15:57
20108:00 |07:11 | 06:10 | 06:01  |05:07 | 04:47 |05:10  |05:57 | 06:46 | 07:36 | 07:30 | 08:07
116:32 | 17:28 | 18:17  |20:09  |20:57 | 21:26 | 21:12  |20:19 | 19:10  |18:03 |16:10 | 15:57
21 07:59 | 07:09 | 06:08 | 05:59 | 05:06 | 04:47 | 05:11 | 05:58 | 06:48 | 07:38 | 07:32 | 08:08
|16:3¢ | 17:29 | 18:18  [20:10  [20:58 | 21:26 | 21:10  |20:17 | 19:08  |18:01  |16:09 | 15:57
22| 07:58 | 07:07 | 06:05 | 05:57 | 05:05 | 04:47 | 05:13 | 06:00 | 06:50 | 07:39 | 07:33 | 08:09
116:35 | 17:31 | 18:20  [20:12  [20:59 [ 21:26 | 21:09 | 20:15 | 19:06 | 17:59 | 16:08 | 15:58
23| 07:57 | 07:05 | 06:03 | 05:54 | 05:03 | 04:48 | 05:14 | 06:02 | 06:51 | 07:41 | 07:35 | 08:09
116:37 | 17:33 | 18:22  [20:14  |21:01  |21:26  |21:08  |20:13  [19:03 |17:57  |16:07 | 15:58
24| 07:56 | 07:03 | 06:01 | 05:52 | 05:02 | 04:48 | 05:16 | 06:03 | 06:53 | 07:43 | 07:37 | 08:10
116:39 | 17:35 | 18:23  [20:15  [21:02  |21:27  |21:07  |20:11 [ 19:01  |[17:55 | 16:06 | 15:59
25 | 07:55 | 07:01 | 05:59 | 05:50 | 05:01 | 04:48 | 05:17 | 06:05 | 06:54 | 06:45 | 07:38 | 08:10
|16:40 | 17:37 | 18:25  [20:17  |21:04  |21:27 | 21:05 |20:09 | 1859  |16:53 | 16:05 | 16:00
26 | 07:53 | 06:59 | 05:56 | 05:48 | 05:00 | 04:49 | 05:18 | 06:06 | 06:56 | 06:46 | 07:40 | 08:10
|16:42 | 17:38 | 18:27  [20:19  |21:05 |21:27  |21:04  |20:07 |18:56 |16:51 | 16:04 | 16:00
27| 07:52 | 06:57 | 05:54 | 05:46 | 04:59 | 04:49 | 05:20 | 06:08 | 06:58 | 06:48 | 07:41 | 08:11
|16:44 | 17:40 | 18:28  [20:20  |21:06  |21:27  |21:02  |20:05 | 18:54 |16:49 |16:03 | 16:01
28 | 07:51 | 06:54 | 05:52 | 05:44 | 04:58 | 04:49 | 05:21 | 06:10 | 06:59 | 06:50 | 07:43 | 08:11
|16:46  |17:42 | 18:30  [20:22 | 21:07 | 21:27  |21:01  [20:02 | 18:52 | 16:47 | 16:02 | 16:02
29 | 07:49 | | 06:49 | 05:42 | 04:57 | 04:50 | 05:23 | 06:11 | 07:01 | 06:52 | 07:44 | 08:11
|16:48 | 119:32  [20:24 [ 21:09  |21:26  [20:59  |20:00 | 18:49  |16:45 | 16:01 | 16:03
30 | 07:48 | | 06:47 | 05:41 | 04:56 | 04:51 | 05:24 | 06:13 | 07:02 | 06:54 | 07:46 | 08:11
|16:49 | 119:3¢  [20:25 [ 21:10 | 21:26  |20:58 | 19:58 | 18:47 | 16:43 | 16:01 | 16:04
31| 07:46 | | 06:45 | | 04:55 | | 05:26 | 06:14 | | 06:55 | | 08:11
16:51 | 119:35 | |21:11 | 120:56 | 19:56 | | 16:41 | | 16:04

Sonnenscheinstunden | 261 | 278 | 367 | 415 | 484 | 497 | 500 | 453 | 381 | 332 | 268 | 246
Anzahl Minuten mit Schatten 0 0 0 0 0 0 0 0 0 0 0 0
Tabellen-Layout: Die Daten fiir jeden Tag sind in Matrix wi (! zeit wie jahr):

Tag im Monat Sonnenaufgang  (SS:MM) Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (S5:MM) Schattenende/Minuten mit Schatten
Sonnenuntergang (SS:MM) Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (S5:MM) Schattenende/Minuten mit Schatten

WIndPRO 3.2.712 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk o7.11.20181000/20  WINAPRO .
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SHADOW - Kalender pro WEA

Berechnung: GesamtbelastungWEA: WEA I-14 - VESTAS V112-3.3 Gridstreame 3300 112.0 !O! NH: 140,0 m (Ges:196,0 m) (15)
Voraussetzungen fiir Berechnung des Schattenwurfs
Die dargestellten Zeiten sind die astronomisch maximal mdgliche 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 |Maérz | April | Mai | Juni | Juli |August | SeptembdiOktober | Novembe{Dezember
1]08:11 | 07:45 | 06:52 | 06:43 | 05:39 | 04:54 | 04:51 | 05:27 | 06:16 | 07:04 | 06:57 | 07:47
|16:06 | 16:53 | 17:44  [19:37 | 20:27 | 21:12 | 21:26  |20:55 | 19:54 | 18:45 | 16:40 | 16:00
2]08:11 | 07:43 | 06:50 | 06:40 | 05:37 | 04:53 | 04:52 | 05:29 | 06:18 | 07:06 | 06:59 | 07:49
|16:07 | 16:55 | 17:46  |19:39  [20:29 | 21:13 | 21:26  |20:53 | 19:51 | 1843  |16:38 | 15:59
31]08:11 | 07:42 | 06:48 | 06:38 | 05:35 | 04:53 | 04:53 | 05:30 | 06:19 | 07:07 | 07:01 | 07:50
|16:08 | 16:57 | 17:47  |19:40 | 20:30 | 21:14 | 21:25 | 20:51 | 19:49 | 18:40 | 16:36 | 15:59
41]08:11 | 07:40 | 06:46 | 06:36 | 05:33 | 04:52 | 04:53 | 05:32 | 06:21 | 07:09 | 07:02 | 07:51
116:09 | 16:58 | 17:49  |19:42 | 20:32 | 21:15 | 21:25 | 20:50 | 19:47 | 18:38 | 16:34 | 15:58
5108:10 | 07:39 | 06:44 | 06:34 | 05:31 | 04:51 | 04:54 | 05:33 | 06:22 | 07:11 | 07:04 | 07:53
| 16:10 | 17:00 | 17:51 | 19:44 | 20:34 | 21:16 | 21:24 | 20:48 | 19:45 | 18:36 | 16:33 | 15:58
6 08:10 | 07:37 | 06:42 | 06:31 | 05:29 | 04:51 | 04:55 | 05:35 | 06:24 | 07:12 | 07:06 | 07:54
|16:11  [17:02 | 17:53 | 19:45 [ 20:35 | 21:17 | 21:24 | 20:46 | 19:42 | 18:34 | 16:31 | 15:57
708:10 | 07:35 | 06:39 | 06:29 | 05:28 | 04:50 | 04:56 | 05:36 | 06:26 | 07:14 | 07:08 | 07:55
|16:13  |17:04 | 17:54 | 19:47  [20:37 | 21:18  |21:23 [ 20:45 | 19:40  [18:31 | 16:29 | 15:57
8]08:09 |07:3¢ | 06:37 | 06:27 | 05:26 | 04:49 | 04:57 |05:38 | 06:27 | 07:16 | 07:09 | 07:57
|16:14  [17:06 | 17:56 | 19:49  [20:38 | 21:19  |21:23  [20:43 | 19:38  |18:29 | 16:27 | 15:57
9]08:09 |07:32 |06:35 | 06:25 | 05:24 | 04:49 | 04:58  |05:39 | 06:29 | 07:17 | 07:11 | 07:58
| 16:15 | 17:08 | 17:58 | 19:50 | 20:40 | 21:20 | 21:22 | 20:41 | 19:36 | 18:27 | 16:26 | 15:56
10108:08 | 07:30 | 06:33 | 06:22 | 05:23 | 04:49 | 04:59 | 05:41 | 06:30 | 07:19 | 07:13 | 07:59
| 16:17 | 17:09 | 18:00 | 19:52 | 20:42 | 21:21 | 21:21 | 20:39 | 19:33 | 18:25 | 16:24 | 15:56
1108:08 | 07:28 | 06:30 | 06:20 | 05:21 | 04:48 | 05:00 | 05:43 | 06:32 |07:21 | 07:15 | 08:00
| 16:18 | 17:11 | 18:01 | 19:54 | 20:43 | 21:21 | 21:21 | 20:37 | 19:31 | 18:22 | 16:23 | 15:56
1208:07 |07:26 | 06:28 | 06:18 | 05:19 | 04:48 | 05:01 | 05:44 | 06:3¢ | 07:22 | 07:17 | 08:01
| 16:20 | 17:13 | 18:03 | 19:55 | 20:45 | 21:22 | 21:20 | 20:35 | 19:29 | 18:20 | 16:21 | 15:56
13]08:07 | 07:25 |06:26 | 06:16 | 05:18 | 04:48 | 05:02 | 05:46 | 06:35 |07:24 | 07:18 | 08:02
| 16:21 | 17:15 | 18:05 | 19:57 | 20:46 | 21:23 | 21:19 | 20:33 | 19:26 | 18:18 | 16:20 | 15:56
1408:06 | 07:23 | 06:24 | 06:14 | 05:16 | 04:47 | 05:03 | 05:47 | 06:37 |07:26 | 07:20 | 08:03
| 16:23 | 17:17 | 18:06 | 19:59 | 20:48 | 21:23 | 21:18 | 20:31 | 19:24 | 18:16 | 16:18 | 15:56
15]08:05 | 07:21 | 06:21 | 06:11 | 05:15 | 04:47 | 05:04 | 05:49 | 06:38 |07:28 | 07:22 | 08:04
| 16:24 | 17:19 | 18:08 | 20:00 | 20:49 | 21:24 | 21:17 | 20:29 | 19:22 | 18:14 | 16:17 | 15:56
16| 08:04 | 07:19 | 06:19 | 06:09  |05:13 | 04:47 | 05:05 |05:50 | 06:40 | 07:29 | 07:23 | 08:05
| 16:26 | 17:20 | 18:10 | 20:02 | 20:51 | 21:24 | 21:16 | 20:27 | 19:19 | 18:12 | 16:15 | 15:56
17 108:03 | 07:17 | 06:17  |06:07 | 05:12  |04:47 | 05:06 |05:52  |06:42 | 07:31 | 07:25 | 08:05
| 16:27 | 17:22 | 18:12 | 20:04 | 20:52 | 21:25 | 21:15 | 20:25 | 19:17 | 18:09 | 16:14 | 15:56
18 108:02 | 07:15 | 06:15  |06:05 |05:10  |04:47 | 05:08 | 05:54 |06:43 | 07:33 | 07:27 | 08:06
| 16:29 | 17:24 | 18:13 | 20:05 | 20:54 | 21:25 | 21:14 | 20:23 | 19:15 | 18:07 | 16:13 | 15:56
19 108:01 | 07:13 | 06:12  |06:03 | 05:09  |04:47 | 05:09 |05:55 |06:45 | 07:3% | 07:29 | 08:07
|16:30  |17:26 | 18:15  [20:07  |20:55 | 21:26 | 21:13  [20:21  [19:13 | 18:05 | 16:12 | 15:57
20108:00 |07:11 | 06:10 | 06:01  |05:07 | 04:47 |05:10  |05:57 | 06:46 | 07:36 | 07:30 | 08:08
116:32 | 17:28 | 18:17  |20:09  |20:57  |21:26 | 21:12  |20:19 | 19:10  |18:03 |16:10 | 15:57
21 07:59 | 07:09 | 06:08 | 05:59 | 05:06 | 04:47 | 05:12 | 05:58 | 06:48 | 07:38 | 07:32 | 08:08
|16:3¢ | 17:29 | 18:18  [20:10  [20:58 | 21:26  |21:10  |20:17 | 19:08  |18:01  |16:09 | 15:57
22| 07:58 | 07:07 | 06:05 | 05:57 | 05:05 | 04:47 | 05:13 | 06:00 | 06:50 | 07:40 | 07:33 | 08:09
116:35 | 17:31 | 18:20  [20:12  [21:00  |21:26 | 21:09  |20:15 | 19:06 |17:59 | 16:08 | 15:58
23| 07:57 | 07:05 | 06:03 | 05:55 | 05:03 | 04:48 | 05:14 | 06:02 | 06:51 | 07:41 | 07:35 | 08:09
116:37 | 17:33 | 18:22  [20:14  |21:01  |21:27  |21:08  |20:13  [19:03 |17:57 | 16:07 | 15:58
24| 07:56 | 07:03 | 06:01 | 05:52 | 05:02 | 04:48 | 05:16 | 06:03 | 06:53 | 07:43 | 07:37 | 08:10
116:39 | 17:35 | 18:23  [20:15  [21:02  |21:27  |21:07  |20:11 [ 19:01  |[17:55 | 16:06 | 15:59
25 | 07:55 | 07:01 | 05:59 | 05:50 | 05:01 | 04:48 | 05:17 | 06:05 | 06:54 | 06:45 | 07:38 | 08:10
|16:41 | 17:37 | 18:25  [20:17  |21:04  |21:27 | 21:05 |20:09 | 1859  |16:53 | 16:05 | 16:00
26 | 07:53 | 06:59 | 05:56 | 05:48 | 05:00 | 04:49 | 05:18 | 06:06 | 06:56 | 06:47 | 07:40 | 08:10
|16:42 | 17:38 | 18:27  [20:19  |21:05 |21:27  |21:04  |20:07 | 1856 |16:51 | 16:04 | 16:00
27| 07:52 | 06:57 | 05:54 | 05:46 | 04:59 | 04:49 | 05:20 | 06:08 | 06:58 | 06:48 | 07:41 | 08:11
|16:44 | 17:40 | 18:29  [20:20  |21:06  |21:27  |21:02  |20:05 | 18:54 |16:49 |16:03 | 16:01
28 | 07:51 | 06:55 | 05:52 | 05:44 | 04:58 | 04:50 | 05:21 | 06:10 | 06:59 | 06:50 | 07:43 | 08:11
|16:46  |17:42 | 18:30  [20:22 | 21:07 | 21:27  |21:01  [20:02 | 18:52 | 16:47 | 16:02 | 16:02
29 | 07:49 | | 06:49 | 05:42 | 04:57 | 04:50 | 05:23 | 06:11 | 07:01 | 06:52 | 07:44 | 08:11
|16:48 | 119:32  [20:24 | 21:09  |21:26  |20:59 | 20:00 | 18:49  |16:45 | 16:01 | 16:03
30 | 07:48 | | 06:47 | 05:41 | 04:56 | 04:51 | 05:24 | 06:13 | 07:03 | 06:54 | 07:46 | 08:11
|16:49 | 119:3¢  [20:25 [ 21:10 | 21:26  |20:58 | 19:58 | 18:47  |16:43 | 16:01 | 16:04
31| 07:46 | | 06:45 | | 04:55 | | 05:26 | 06:14 | | 06:55 | | 08:11
16:51 | 119:35 | |21:11 | 120:56 | 19:56 | | 16:41 | | 16:05

Sonnenscheinstunden | 261 | 278 | 367 | 415 | 484 | 497 | 500 | 453 | 381 | 332 | 268 | 246
Anzahl Minuten mit Schatten 0 0 0 0 0 0 0 0 0 0 0 0
Tabellen-Layout: Die Daten fiir jeden Tag sind in Matrix wi (! zeit wie jahr):

Tag im Monat Sonnenaufgang  (SS:MM) Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (S5:MM) Schattenende/Minuten mit Schatten
Sonnenuntergang (SS:MM) Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (S5:MM) Schattenende/Minuten mit Schatten

WIndPRO 3.2.712 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk o7a1201810:00/21  WINAPRO .



lKéTTER

CONSULTING ENGINEERS

Seite 52 von 118 zum Bericht Nr. 214192-03.02

Projekt: Lizenzierter Anwender:

214192-03 WP Lauchhammer KOTTER Consulting Engineers GmbH & Co. KG
Bonifatiusstr. 400
DE-48432 Rheine
+49 5971 9710-31
Buegln(e«/_ bunk@koetter-consulting.com

Bert
07.11.2018 07:49/3.2.712

SHADOW - Kalender pro WEA

Berechnung: GesamtbelastungWEA: WEA I-15 - VESTAS V112-3.3 Gridstreame 3300 112.0 !O! NH: 140,0 m (Ges:196,0 m) (16)
Voraussetzungen fiir Berechnung des Schattenwurfs
Die dargestellten Zeiten sind die astronomisch maximal mdgliche 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 |Maérz | April | Mai | Juni | Juli |August | SeptembdiOktober | Novembe{Dezember
1]08:11 | 07:45 | 06:52 | 06:43 | 05:39 | 04:54 | 04:51 | 05:27 | 06:16 | 07:04 | 06:57 | 07:47
|16:06 | 16:53 | 17:44  [19:37 | 20:27 | 21:12 | 21:26  |20:55 | 19:54 | 18:45 | 16:40 | 16:00
2]08:11 | 07:43 | 06:50 | 06:40 | 05:37 | 04:53 | 04:52 | 05:29 | 06:18 | 07:06 | 06:59 | 07:49
|16:07 | 16:55 | 17:46  |19:39  [20:29 | 21:13 | 21:26  |20:53 | 19:51 | 1843  |16:38 | 15:59
31]08:11 | 07:42 | 06:48 | 06:38 | 05:35 | 04:53 | 04:53 | 05:30 | 06:19 | 07:07 | 07:01 | 07:50
|16:08 | 16:57 | 17:47  |19:40 | 20:30 | 21:14 | 21:25 | 20:51 | 19:49 | 18:40 | 16:36 | 15:59
41]08:11 | 07:40 | 06:46 | 06:36 | 05:33 | 04:52 | 04:53 | 05:32 | 06:21 | 07:09 | 07:02 | 07:51
116:09 | 16:58 | 17:49  |19:42 | 20:32 | 21:15 | 21:25 | 20:50 | 19:47 | 18:38 | 16:34 | 15:58
5108:10 | 07:39 | 06:44 | 06:34 | 05:31 | 04:51 | 04:54 | 05:33 | 06:22 | 07:11 | 07:04 | 07:53
| 16:10 | 17:00 | 17:51 | 19:44 | 20:34 | 21:16 | 21:24 | 20:48 | 19:45 | 18:36 | 16:32 | 15:58
6 08:10 | 07:37 | 06:41 | 06:31 | 05:29 | 04:50 | 04:55 | 05:35 | 06:24 | 07:12 | 07:06 | 07:54
|16:11  [17:02 | 17:53 | 19:45  [20:35 | 21:17 | 21:24 | 20:46 | 19:42 | 18:34 | 16:31 | 15:57
708:10 | 07:35 | 06:39 | 06:29 | 05:28 | 04:50 | 04:56 | 05:36 | 06:26 | 07:14 | 07:08 | 07:55
|16:13  |17:04 | 17:54 | 19:47  [20:37 | 21:18  |21:23 [ 20:45 | 19:40  [18:31 | 16:29 | 15:57
8]08:09 |07:3¢ | 06:37 | 06:27 | 05:26 | 04:49 | 04:57 |05:38 | 06:27 | 07:16 | 07:09 | 07:57
|16:14  [17:06 | 17:56 | 19:49  [20:38 | 21:19  |21:23  [20:43 | 19:38  |18:29 | 16:27 | 15:57
9]08:09 |07:32 |06:35 | 06:25 | 05:24 | 04:49 | 04:58  |05:39 | 06:29 | 07:17 | 07:11 | 07:58
| 16:15 | 17:08 | 17:58 | 19:50 | 20:40 | 21:20 | 21:22 | 20:41 | 19:36 | 18:27 | 16:26 | 15:56
10108:08 | 07:30 | 06:33 | 06:22 | 05:22 | 04:48 | 04:59 | 05:41 | 06:30 | 07:19 | 07:13 | 07:59
| 16:17 | 17:09 | 18:00 | 19:52 | 20:42 | 21:21 | 21:21 | 20:39 | 19:33 | 18:25 | 16:24 | 15:56
1108:08 | 07:28 | 06:30 | 06:20 | 05:21 | 04:48 | 05:00 | 05:43 | 06:32 |07:21 | 07:15 | 08:00
| 16:18 | 17:11 | 18:01 | 19:54 | 20:43 | 21:21 | 21:21 | 20:37 | 19:31 | 18:22 | 16:23 | 15:56
1208:07 |07:26 | 06:28 | 06:18 | 05:19 | 04:48 | 05:01 | 05:44 | 06:3¢ | 07:22 | 07:16 | 08:01
| 16:20 | 17:13 | 18:03 | 19:55 | 20:45 | 21:22 | 21:20 | 20:35 | 19:29 | 18:20 | 16:21 | 15:56
13]08:07 | 07:25 |06:26 | 06:16 | 05:18 | 04:48 | 05:02 | 05:46 | 06:35 |07:24 | 07:18 | 08:02
| 16:21 | 17:15 | 18:05 | 19:57 | 20:46 | 21:23 | 21:19 | 20:33 | 19:26 | 18:18 | 16:20 | 15:56
1408:06 | 07:23 | 06:24 | 06:14 | 05:16 | 04:47 | 05:03 | 05:47 | 06:37 |07:26 | 07:20 | 08:03
| 16:22 | 17:17 | 18:06 | 19:59 | 20:48 | 21:23 | 21:18 | 20:31 | 19:24 | 18:16 | 16:18 | 15:56
15]08:05 | 07:21 | 06:21 | 06:11 | 05:14 | 04:47 | 05:04 | 05:49 | 06:38 |07:27 | 07:22 | 08:04
| 16:24 | 17:19 | 18:08 | 20:00 | 20:49 | 21:24 | 21:17 | 20:29 | 19:22 | 18:14 | 16:17 | 15:56
16| 08:04 | 07:19 | 06:19 | 06:09  |05:13 | 04:47 | 05:05 |05:50 | 06:40 | 07:29 | 07:23 | 08:05
| 16:26 | 17:20 | 18:10 | 20:02 | 20:51 | 21:24 | 21:16 | 20:27 | 19:19 | 18:12 | 16:15 | 15:56
17 108:03 | 07:17 | 06:17  |06:07 | 05:12  |04:47 | 05:06 |05:52  |06:42 | 07:31 | 07:25 | 08:05
| 16:27 | 17:22 | 18:12 | 20:04 | 20:52 | 21:25 | 21:15 | 20:25 | 19:17 | 18:09 | 16:14 | 15:56
18 108:02 | 07:15 | 06:15  |06:05 |05:10  |04:47 | 05:08 | 05:54 |06:43 | 07:33 | 07:27 | 08:06
| 16:29 | 17:24 | 18:13 | 20:05 | 20:54 | 21:25 | 21:14 | 20:23 | 19:15 | 18:07 | 16:13 | 15:56
19 108:01 | 07:13 | 06:12  |06:03 | 05:09  |04:47 | 05:09 |05:55 |06:45 | 07:3% | 07:28 | 08:07
|16:30  |17:26 | 18:15  [20:07  |20:55 | 21:26 | 21:13  [20:21  [19:13 | 18:05 | 16:12 | 15:57
20108:00 |07:11 | 06:10 | 06:01  |05:07 | 04:47 |05:10  |05:57 | 06:46 | 07:36 | 07:30 | 08:07
116:32 | 17:28 | 18:17  |20:09  |20:57 | 21:26 | 21:12  |20:19 | 19:10  |18:03 |16:10 | 15:57
21 07:59 | 07:09 | 06:08 | 05:59 | 05:06 | 04:47 | 05:12 | 05:58 | 06:48 | 07:38 | 07:32 | 08:08
|16:3¢ | 17:29 | 18:18  [20:10  [20:58 | 21:26  |21:10  |20:17 | 19:08  |18:01  |16:09 | 15:57
22| 07:58 | 07:07 | 06:05 | 05:57 | 05:05 | 04:47 | 05:13 | 06:00 | 06:50 | 07:40 | 07:33 | 08:09
116:35 | 17:31 | 18:20  [20:12  [20:59 [ 21:26 | 21:09 | 20:15 [ 19:06 | 17:59 | 16:08 | 15:58
23| 07:57 | 07:05 | 06:03 | 05:54 | 05:03 | 04:48 | 05:14 | 06:02 | 06:51 | 07:41 | 07:35 | 08:09
116:37 | 17:33 | 18:22  [20:14  |21:01  |21:26  |21:08  |20:13  [19:03 |17:57  |16:07 | 15:58
24| 07:56 | 07:03 | 06:01 | 05:52 | 05:02 | 04:48 | 05:16 | 06:03 | 06:53 | 07:43 | 07:37 | 08:10
116:39 | 17:35 | 18:23  [20:15  [21:02  |21:27  |21:07  |20:11 [ 19:01  |[17:55 | 16:06 | 15:59
25 | 07:55 | 07:01 | 05:59 | 05:50 | 05:01 | 04:48 | 05:17 | 06:05 | 06:54 | 06:45 | 07:38 | 08:10
|16:40 | 17:37 | 18:25  [20:17  |21:04  |21:27 | 21:05 |20:09 | 1859  |16:53 | 16:05 | 16:00
26 | 07:53 | 06:59 | 05:56 | 05:48 | 05:00 | 04:49 | 05:18 | 06:06 | 06:56 | 06:46 | 07:40 | 08:10
|16:42 | 17:38 | 18:27  [20:19  |21:05 |21:27  |21:04  |20:07 |18:56 |16:51 | 16:04 | 16:00
27| 07:52 | 06:57 | 05:54 | 05:46 | 04:59 | 04:49 | 05:20 | 06:08 | 06:58 | 06:48 | 07:41 | 08:11
|16:44 | 17:40 | 18:29  [20:20  |21:06  |21:27  |21:02  |20:05 | 18:54 |16:49 |16:03 | 16:01
28 | 07:51 | 06:54 | 05:52 | 05:44 | 04:58 | 04:50 | 05:21 | 06:10 | 06:59 | 06:50 | 07:43 | 08:11
|16:46  |17:42 | 18:30  [20:22 | 21:07 | 21:27  |21:01  [20:02 | 18:52 | 16:47 | 16:02 | 16:02
29 | 07:49 | | 06:49 | 05:42 | 04:57 | 04:50 | 05:23 | 06:11 | 07:01 | 06:52 | 07:44 | 08:11
|16:48 | 119:32  [20:24 | 21:09  |21:26  |20:59 | 20:00 | 18:49  |16:45 | 16:01 | 16:03
30 | 07:48 | | 06:47 | 05:41 | 04:56 | 04:51 | 05:24 | 06:13 | 07:03 | 06:54 | 07:46 | 08:11
|16:49 | 119:3¢  [20:25 [ 21:10 | 21:26  |20:58 | 19:58 | 18:47  |16:43 | 16:01 | 16:04
31| 07:46 | | 06:45 | | 04:55 | | 05:26 | 06:14 | | 06:55 | | 08:11
16:51 | 119:35 | |21:11 | 120:56 | 19:56 | | 16:41 | | 16:04

Sonnenscheinstunden | 261 | 278 | 367 | 415 | 484 | 497 | 500 | 453 | 381 | 332 | 268 | 246
Anzahl Minuten mit Schatten 0 0 0 0 0 0 0 0 0 0 0 0
Tabellen-Layout: Die Daten fiir jeden Tag sind in Matrix wi (! zeit wie jahr):

Tag im Monat Sonnenaufgang  (SS:MM) Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (S5:MM) Schattenende/Minuten mit Schatten
Sonnenuntergang (SS:MM) Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (S5:MM) Schattenende/Minuten mit Schatten

WIndPRO 3.2.712 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk o7a120181000/22  WINAPRO .
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SHADOW - Kalender pro WEA

Berechnung: GesamtbelastungWEA: WEA I-16 - VESTAS V112-3.3 Gridstreame 3300 112.0 !O! NH: 140,0 m (Ges:196,0 m) (17)
Voraussetzungen fiir Berechnung des Schattenwurfs
Die dargestellten Zeiten sind die astronomisch maximal mdgliche 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 |Maérz | April | Mai | Juni | Juli |August | SeptembdiOktober | Novembe{Dezember
1]08:11 | 07:45 | 06:52 | 06:43 | 05:39 | 04:54 | 04:51 | 05:27 | 06:16 | 07:04 | 06:57 | 07:47
|16:06 | 16:53 | 17:44  [19:37 | 20:27 | 21:12 | 21:26  |20:55 | 19:54 | 18:45 | 16:40 | 16:00
2]08:11 | 07:43 | 06:50 | 06:40 | 05:37 | 04:53 | 04:52 | 05:29 | 06:18 | 07:06 | 06:59 | 07:49
|16:07 | 16:55 | 17:46  |19:39  [20:29 | 21:13 | 21:26  |20:53 | 19:51 | 1843  |16:38 | 15:59
31]08:11 | 07:42 | 06:48 | 06:38 | 05:35 | 04:52 | 04:53 | 05:30 | 06:19 | 07:07 | 07:01 | 07:50
|16:08 | 16:57 | 17:47  |19:40 | 20:30 | 21:14 | 21:25 | 20:51 | 19:49 | 18:40 | 16:36 | 15:59
41]08:11 | 07:40 | 06:46 | 06:36 | 05:33 | 04:52 | 04:53 | 05:32 | 06:21 | 07:09 | 07:02 | 07:51
116:09 | 16:58 | 17:49  |19:42 | 20:32 | 21:15 | 21:25 | 20:50 | 19:47 | 18:38 | 16:34 | 15:58
5108:10 | 07:39 | 06:44 | 06:34 | 05:31 | 04:51 | 04:54 | 05:33 | 06:22 | 07:11 | 07:04 | 07:53
| 16:10 | 17:00 | 17:51 | 19:44 | 20:34 | 21:16 | 21:24 | 20:48 | 19:45 | 18:36 | 16:32 | 15:58
6 08:10 | 07:37 | 06:41 | 06:31 | 05:29 | 04:50 | 04:55 | 05:35 | 06:24 | 07:12 | 07:06 | 07:54
|16:11  [17:02 | 17:53 | 19:45  [20:35 | 21:17 | 21:24 | 20:46 | 19:42 | 18:34 | 16:31 | 15:57
708:10 | 07:35 | 06:39 | 06:29 | 05:28 | 04:50 | 04:56 | 05:36 | 06:26 | 07:14 | 07:08 | 07:55
|16:13  |17:04 | 17:54 | 19:47  [20:37 | 21:18  |21:23 | 20:44 | 19:40  [18:31 | 16:29 | 15:57
8]08:09 |07:3¢ | 06:37 | 06:27 | 05:26 | 04:49 | 04:57 |05:38 | 06:27 | 07:16 | 07:09 | 07:56
|16:14  |17:06 | 17:56 | 19:49  [20:38 | 21:19  |21:23  [20:43 | 19:38  |18:29 | 16:27 | 15:56
9]08:09 |07:32 |06:35 | 06:25 | 05:24 | 04:49 | 04:58  |05:39 | 06:29 | 07:17 | 07:11 | 07:58
| 16:15 | 17:08 | 17:58 | 19:50 | 20:40 | 21:20 | 21:22 | 20:41 | 19:35 | 18:27 | 16:26 | 15:56
10108:08 | 07:30 | 06:33 | 06:22  |05:22 | 04:48 | 04:59 | 05:41 | 06:30 | 07:19 | 07:13 | 07:59
| 16:17 | 17:09 | 18:00 | 19:52 | 20:42 | 21:21 | 21:21 | 20:39 | 19:33 | 18:25 | 16:24 | 15:56
1108:08 | 07:28 | 06:30 | 06:20 | 05:21 | 04:48 | 05:00 | 05:42 | 06:32 |07:21 | 07:15 | 08:00
| 16:18 | 17:11 | 18:01 | 19:54 | 20:43 | 21:21 | 21:21 | 20:37 | 19:31 | 18:22 | 16:23 | 15:56
1208:07 |07:26 | 06:28 | 06:18 | 05:19 | 04:48 | 05:01 | 05:44 | 06:3¢ | 07:22 | 07:16 | 08:01
| 16:20 | 17:13 | 18:03 | 19:55 | 20:45 | 21:22 | 21:20 | 20:35 | 19:29 | 18:20 | 16:21 | 15:56
13]08:07 | 07:25 |06:26 | 06:16 | 05:18 | 04:47 | 05:02 | 05:46 | 06:35 |07:24 | 07:18 | 08:02
| 16:21 | 17:15 | 18:05 | 19:57 | 20:46 | 21:23 | 21:19 | 20:33 | 19:26 | 18:18 | 16:20 | 15:56
1408:06 | 07:23 | 06:24 | 06:14 | 05:16 | 04:47 | 05:03 | 05:47 | 06:37 |07:26 | 07:20 | 08:03
| 16:22 | 17:17 | 18:06 | 19:59 | 20:48 | 21:23 | 21:18 | 20:31 | 19:24 | 18:16 | 16:18 | 15:56
15]08:05 | 07:21 | 06:21 | 06:11 | 05:14 | 04:47 | 05:04 | 05:49 | 06:38 |07:27 | 07:22 | 08:04
| 16:24 | 17:19 | 18:08 | 20:00 | 20:49 | 21:24 | 21:17 | 20:29 | 19:22 | 18:14 | 16:17 | 15:56
16| 08:04 | 07:19 | 06:19 | 06:09  |05:13 | 04:47 | 05:05 |05:50 | 06:40 | 07:29 | 07:23 | 08:05
| 16:26 | 17:20 | 18:10 | 20:02 | 20:51 | 21:24 | 21:16 | 20:27 | 19:19 | 18:12 | 16:15 | 15:56
17 108:03 | 07:17 | 06:17  |06:07 | 05:11  |04:47 | 05:06 |05:52 |06:42 | 07:31 | 07:25 | 08:05
| 16:27 | 17:22 | 18:12 | 20:04 | 20:52 | 21:25 | 21:15 | 20:25 | 19:17 | 18:09 | 16:14 | 15:56
18 108:02 | 07:15 | 06:15  |06:05 |05:10  |04:47 | 05:08 | 05:54 |06:43 | 07:33 | 07:27 | 08:06
| 16:29 | 17:24 | 18:13 | 20:05 | 20:54 | 21:25 | 21:14 | 20:23 | 19:15 | 18:07 | 16:13 | 15:56
19 108:01 | 07:13 | 06:12  |06:03 | 05:09  |04:47 | 05:09 |05:55 |06:45 | 07:3% | 07:28 | 08:07
|16:30  |17:26 | 18:15  [20:07  |20:55 | 21:26 | 21:13  [20:21  [19:12 | 18:05 | 16:12 | 15:57
20108:00 |07:11 | 06:10 | 06:01  |05:07 | 04:47 |05:10  |05:57 | 06:46 | 07:36 | 07:30 | 08:07
116:32 | 17:28 | 18:17  |20:09  |20:57 | 21:26 | 21:12  |20:19 | 19:10  |18:03 |16:10 | 15:57
21 07:59 | 07:09 | 06:08 | 05:59 | 05:06 | 04:47 | 05:12 | 05:58 | 06:48 | 07:38 | 07:32 | 08:08
|16:3¢ | 17:29 | 18:18  [20:10  [20:58 | 21:26  |21:10  |20:17 | 19:08  |18:01  |16:09 | 15:57
22| 07:58 | 07:07 | 06:05 | 05:57 | 05:05 | 04:47 | 05:13 | 06:00 | 06:50 | 07:39 | 07:33 | 08:09
116:35 | 17:31 | 18:20  [20:12  [20:59 [ 21:26 | 21:09 | 20:15 | 19:06 | 17:59 | 16:08 | 15:58
23| 07:57 | 07:05 | 06:03 | 05:54 | 05:03 | 04:48 | 05:14 | 06:02 | 06:51 | 07:41 | 07:35 | 08:09
116:37 | 17:33 | 18:22  [20:14  |21:01  |21:26  |21:08  |20:13  [19:03 |17:57  |16:07 | 15:58
24| 07:56 | 07:03 | 06:01 | 05:52 | 05:02 | 04:48 | 05:16 | 06:03 | 06:53 | 07:43 | 07:37 | 08:10
116:39 | 17:35 | 18:23  [20:15  [21:02  |21:27  |21:07  |20:11 [ 19:01  |[17:55 | 16:06 | 15:59
25 | 07:55 | 07:01 | 05:59 | 05:50 | 05:01 | 04:48 | 05:17 | 06:05 | 06:54 | 06:45 | 07:38 | 08:10
|16:40 | 17:37 | 18:25  [20:17  |21:03  |21:27 | 21:05 |20:09 | 1859  |16:53 | 16:05 | 16:00
26 | 07:53 | 06:59 | 05:56 | 05:48 | 05:00 | 04:49 | 05:18 | 06:06 | 06:56 | 06:46 | 07:40 | 08:10
|16:42 | 17:38 | 18:27  [20:19  |21:05 |21:27  |21:04  |20:07 |18:56 |16:51 | 16:04 | 16:00
27| 07:52 | 06:57 | 05:54 | 05:46 | 04:59 | 04:49 | 05:20 | 06:08 | 06:58 | 06:48 | 07:41 | 08:11
|16:44 | 17:40 | 18:28  [20:20  |21:06  |21:27  |21:02  |20:04 | 18:54 |16:49 |16:03 | 16:01
28 | 07:51 | 06:54 | 05:52 | 05:44 | 04:58 | 04:49 | 05:21 | 06:10 | 06:59 | 06:50 | 07:43 | 08:11
|16:46 | 17:42 | 18:30  [20:22 | 21:07 | 21:26  |21:01  [20:02 | 18:52 | 16:47 | 16:02 | 16:02
29 | 07:49 | | 06:49 | 05:42 | 04:57 | 04:50 | 05:23 | 06:11 | 07:01 | 06:52 | 07:44 | 08:11
|16:48 | 119:32  [20:24 [ 21:09  |21:26  [20:59  |20:00 | 18:49  |16:45 | 16:01 | 16:03
30 | 07:48 | | 06:47 | 05:41 | 04:56 | 04:51 | 05:24 | 06:13 | 07:02 | 06:54 | 07:46 | 08:11
|16:49 | 119:3¢  [20:25 [ 21:10 | 21:26  |20:58 | 19:58 | 18:47 | 16:43 | 16:01 | 16:04
31| 07:46 | | 06:45 | | 04:55 | | 05:26 | 06:14 | | 06:55 | | 08:11
16:51 | 119:35 | |21:11 | 120:56 | 19:56 | | 16:41 | | 16:04

Sonnenscheinstunden | 261 | 278 | 367 | 415 | 484 | 497 | 500 | 453 | 381 | 332 | 268 | 246
Anzahl Minuten mit Schatten 0 0 0 0 0 0 0 0 0 0 0 0
Tabellen-Layout: Die Daten fiir jeden Tag sind in Matrix wi (! zeit wie jahr):

Tag im Monat Sonnenaufgang  (SS:MM) Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (S5:MM) Schattenende/Minuten mit Schatten
Sonnenuntergang (SS:MM) Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (S5:MM) Schattenende/Minuten mit Schatten
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SHADOW - Kalender pro WEA

Berechnung: GesamtbelastungWEA: WEA I-17 - VESTAS V112-3.3 Gridstreame 3300 112.0 !O! NH: 140,0 m (Ges:196,0 m) (18)
Voraussetzungen fiir Berechnung des Schattenwurfs
Die dargestellten Zeiten sind die astronomisch maximal mdgliche 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 |Maérz | April | Mai | Juni | Juli |August | SeptembdiOktober | Novembe{Dezember
1]08:11 | 07:45 | 06:52 | 06:43 | 05:39 | 04:54 | 04:51 | 05:27 | 06:16 | 07:04 | 06:57 | 07:47
|16:06 | 16:53 | 17:44  [19:37 | 20:27 | 21:12 | 21:26  |20:55 | 19:54 | 18:45 | 16:40 | 16:00
2]08:11 | 07:43 | 06:50 | 06:40 | 05:37 | 04:53 | 04:52 | 05:29 | 06:18 | 07:06 | 06:59 | 07:49
|16:07 | 16:55 | 17:46  |19:39  [20:29 | 21:13 | 21:26  |20:53 | 19:51 | 1843  |16:38 | 15:59
31]08:11 | 07:42 | 06:48 | 06:38 | 05:35 | 04:53 | 04:53 | 05:30 | 06:19 | 07:07 | 07:01 | 07:50
|16:08 | 16:57 | 17:47  |19:40 | 20:30 | 21:14 | 21:25 | 20:51 | 19:49 | 18:40 | 16:36 | 15:59
41]08:11 | 07:40 | 06:46 | 06:36 | 05:33 | 04:52 | 04:53 | 05:32 | 06:21 | 07:09 | 07:02 | 07:51
116:09 | 16:58 | 17:49  |19:42 | 20:32 | 21:15 | 21:25 | 20:50 | 19:47 | 18:38 | 16:34 | 15:58
5108:10 | 07:39 | 06:44 | 06:34 | 05:31 | 04:51 | 04:54 | 05:33 | 06:22 | 07:11 | 07:04 | 07:53
| 16:10 | 17:00 | 17:51 | 19:44 | 20:34 | 21:16 | 21:24 | 20:48 | 19:45 | 18:36 | 16:32 | 15:58
6 08:10 | 07:37 | 06:41 | 06:31 | 05:29 | 04:51 | 04:55 | 05:35 | 06:24 | 07:12 | 07:06 | 07:54
|16:11  [17:02 | 17:53 | 19:45 [ 20:35 | 21:17 | 21:24 | 20:46 | 19:42 | 18:34 | 16:31 | 15:57
708:10 | 07:35 | 06:39 | 06:29 | 05:28 | 04:50 | 04:56 | 05:36 | 06:26 | 07:14 | 07:08 | 07:55
|16:13  |17:04 | 17:54 | 19:47  [20:37 | 21:18  |21:23 | 20:44 | 19:40  [18:31 | 16:29 | 15:57
8]08:09 |07:3¢ | 06:37 | 06:27 | 05:26 | 04:49 | 04:57 |05:38 | 06:27 | 07:16 | 07:09 | 07:56
|16:14  [17:06 | 17:56 | 19:49  [20:38 | 21:19  |21:23  [20:43 | 19:38  |18:29 | 16:27 | 15:57
9]08:09 |07:32 |06:35 | 06:25 | 05:24 | 04:49 | 04:58  |05:39 | 06:29 | 07:17 | 07:11 | 07:58
| 16:15 | 17:08 | 17:58 | 19:50 | 20:40 | 21:20 | 21:22 | 20:41 | 19:36 | 18:27 | 16:26 | 15:56
10108:08 | 07:30 | 06:33 | 06:22 | 05:22 | 04:49 | 04:59 | 05:41 | 06:30 | 07:19 | 07:13 | 07:59
| 16:17 | 17:09 | 18:00 | 19:52 | 20:42 | 21:21 | 21:21 | 20:39 | 19:33 | 18:25 | 16:24 | 15:56
1108:08 | 07:28 | 06:30 | 06:20 | 05:21 | 04:48 | 05:00 | 05:43 | 06:32 |07:21 | 07:15 | 08:00
| 16:18 | 17:11 | 18:01 | 19:54 | 20:43 | 21:21 | 21:21 | 20:37 | 19:31 | 18:22 | 16:23 | 15:56
1208:07 |07:26 | 06:28 | 06:18 | 05:19 | 04:48 | 05:01 | 05:44 | 06:3¢ | 07:22 | 07:16 | 08:01
| 16:20 | 17:13 | 18:03 | 19:55 | 20:45 | 21:22 | 21:20 | 20:35 | 19:29 | 18:20 | 16:21 | 15:56
13]08:07 | 07:25 |06:26 | 06:16 | 05:18 | 04:48 | 05:02 | 05:46 | 06:35 |07:24 | 07:18 | 08:02
| 16:21 | 17:15 | 18:05 | 19:57 | 20:46 | 21:23 | 21:19 | 20:33 | 19:26 | 18:18 | 16:20 | 15:56
1408:06 | 07:23 | 06:24 | 06:14 | 05:16 | 04:47 | 05:03 | 05:47 | 06:37 |07:26 | 07:20 | 08:03
| 16:22 | 17:17 | 18:06 | 19:59 | 20:48 | 21:23 | 21:18 | 20:31 | 19:24 | 18:16 | 16:18 | 15:56
15]08:05 | 07:21 | 06:21 | 06:11 | 05:14 | 04:47 | 05:04 | 05:49 | 06:38 |07:27 | 07:22 | 08:04
| 16:24 | 17:19 | 18:08 | 20:00 | 20:49 | 21:24 | 21:17 | 20:29 | 19:22 | 18:14 | 16:17 | 15:56
16| 08:04 | 07:19 | 06:19 | 06:09  |05:13 | 04:47 | 05:05 |05:50 | 06:40 | 07:29 | 07:23 | 08:05
| 16:26 | 17:20 | 18:10 | 20:02 | 20:51 | 21:24 | 21:16 | 20:27 | 19:19 | 18:12 | 16:15 | 15:56
17 108:03 | 07:17 | 06:17  |06:07 | 05:12  |04:47 | 05:06 |05:52  |06:42 | 07:31 | 07:25 | 08:05
| 16:27 | 17:22 | 18:12 | 20:04 | 20:52 | 21:25 | 21:15 | 20:25 | 19:17 | 18:09 | 16:14 | 15:56
18 108:02 | 07:15 | 06:15  |06:05 |05:10  |04:47 | 05:08 | 05:54 |06:43 | 07:33 | 07:27 | 08:06
| 16:29 | 17:24 | 18:13 | 20:05 | 20:54 | 21:25 | 21:14 | 20:23 | 19:15 | 18:07 | 16:13 | 15:56
19 108:01 | 07:13 | 06:12  |06:03 | 05:09  |04:47 | 05:09 |05:55 |06:45 | 07:3% | 07:28 | 08:07
|16:30  |17:26 | 18:15  [20:07  |20:55 | 21:26 | 21:13  [20:21  [19:13 | 18:05 | 16:12 | 15:57
20108:00 |07:11 | 06:10 | 06:01  |05:07 | 04:47 |05:10  |05:57 | 06:46 | 07:36 | 07:30 | 08:07
116:32 | 17:28 | 18:17  |20:09  |20:57 | 21:26 | 21:12  |20:19 | 19:10  |18:03 |16:10 | 15:57
21 07:59 | 07:09 | 06:08 | 05:59 | 05:06 | 04:47 | 05:12 | 05:58 | 06:48 | 07:38 | 07:32 | 08:08
|16:3¢ | 17:29 | 18:18  [20:10  [20:58 | 21:26  |21:10  |20:17 | 19:08  |18:01  |16:09 | 15:57
22| 07:58 | 07:07 | 06:05 | 05:57 | 05:05 | 04:47 | 05:13 | 06:00 | 06:50 | 07:40 | 07:33 | 08:09
116:35 | 17:31 | 18:20  [20:12  [20:59 [ 21:26 | 21:09 | 20:15 [ 19:06 | 17:59 | 16:08 | 15:58
23| 07:57 | 07:05 | 06:03 | 05:54 | 05:03 | 04:48 | 05:14 | 06:02 | 06:51 | 07:41 | 07:35 | 08:09
116:37 | 17:33 | 18:22  [20:14  |21:01  |21:26  |21:08  |20:13  [19:03 |17:57  |16:07 | 15:58
24| 07:56 | 07:03 | 06:01 | 05:52 | 05:02 | 04:48 | 05:16 | 06:03 | 06:53 | 07:43 | 07:37 | 08:10
116:39 | 17:35 | 18:23  [20:15  [21:02  |21:27  |21:07  |20:11 [ 19:01  |[17:55 | 16:06 | 15:59
25 | 07:55 | 07:01 | 05:59 | 05:50 | 05:01 | 04:48 | 05:17 | 06:05 | 06:54 | 06:45 | 07:38 | 08:10
|16:40 | 17:37 | 18:25  [20:17  |21:04  |21:27 | 21:05 |20:09 | 1859  |16:53 | 16:05 | 16:00
26 | 07:53 | 06:59 | 05:56 | 05:48 | 05:00 | 04:49 | 05:18 | 06:06 | 06:56 | 06:46 | 07:40 | 08:10
|16:42 | 17:38 | 18:27  [20:19  |21:05 |21:27  |21:04  |20:07 |18:56 |16:51 | 16:04 | 16:00
27| 07:52 | 06:57 | 05:54 | 05:46 | 04:59 | 04:49 | 05:20 | 06:08 | 06:58 | 06:48 | 07:41 | 08:11
|16:44 | 17:40 | 18:29  [20:20  |21:06  |21:27  |21:02  |20:05 | 18:54 |16:49 |16:03 | 16:01
28 | 07:51 | 06:54 | 05:52 | 05:44 | 04:58 | 04:50 | 05:21 | 06:10 | 06:59 | 06:50 | 07:43 | 08:11
|16:46  |17:42 | 18:30  [20:22 | 21:07 | 21:26  |21:01  [20:02 | 18:52 | 16:47 | 16:02 | 16:02
29 | 07:49 | | 06:49 | 05:42 | 04:57 | 04:50 | 05:23 | 06:11 | 07:01 | 06:52 | 07:44 | 08:11
|16:48 | 119:32  [20:24 | 21:09  |21:26  |20:59 | 20:00 | 18:49  |16:45 | 16:01 | 16:03
30 | 07:48 | | 06:47 | 05:41 | 04:56 | 04:51 | 05:24 | 06:13 | 07:03 | 06:54 | 07:46 | 08:11
|16:49 | 119:3¢  [20:25 [ 21:10 | 21:26  |20:58 | 19:58 | 18:47  |16:43 | 16:01 | 16:04
31| 07:46 | | 06:45 | | 04:55 | | 05:26 | 06:14 | | 06:55 | | 08:11
16:51 | 119:35 | |21:11 | 120:56 | 19:56 | | 16:41 | | 16:05

Sonnenscheinstunden | 261 | 278 | 367 | 415 | 483 | 497 | 500 | 453 | 381 | 332 | 268 | 246
Anzahl Minuten mit Schatten 0 0 0 0 0 0 0 0 0 0 0 0
Tabellen-Layout: Die Daten fiir jeden Tag sind in Matrix wi (! zeit wie jahr):

Tag im Monat Sonnenaufgang  (SS:MM) Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (S5:MM) Schattenende/Minuten mit Schatten
Sonnenuntergang (SS:MM) Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (S5:MM) Schattenende/Minuten mit Schatten

WIndPRO 3.2.712 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk o7a1201810:00/24  WINAPRO .



lKéTTER

CONSULTING ENGINEERS

Seite 55 von 118 zum Bericht Nr. 214192-03.02

Projekt: Lizenzierter Anwender:

214192-03 WP Lauchhammer KOTTER Consulting Engineers GmbH & Co. KG
Bonifatiusstr. 400
DE-48432 Rheine
+49 5971 9710-31
Buegln(e«/_ bunk@koetter-consulting.com

Bert
07.11.2018 07:49/3.2.712

SHADOW - Kalender pro WEA

Berechnung: GesamtbelastungWEA: WEA I-18 - VESTAS V112-3.3 Gridstreame 3300 112.0 !O! NH: 140,0 m (Ges:196,0 m) (19)
Voraussetzungen fiir Berechnung des Schattenwurfs
Die dargestellten Zeiten sind die astronomisch maximal mdgliche 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 |Maérz | April | Mai | Juni | Juli |August | SeptembdiOktober | Novembe{Dezember
1]08:11 | 07:45 | 06:52 | 06:43 | 05:39 | 04:54 | 04:51 | 05:27 | 06:16 | 07:04 | 06:57 | 07:47
|16:06 | 16:53 | 17:44  [19:37 | 20:27 | 21:12 | 21:26  |20:55 | 19:54 | 18:45 | 16:40 | 16:00
2]08:11 | 07:43 | 06:50 | 06:40 | 05:37 | 04:53 | 04:52 | 05:29 | 06:18 | 07:06 | 06:59 | 07:49
|16:07 | 16:55 | 17:46  |19:39  [20:29 | 21:13 | 21:26  |20:53 | 19:51 | 1843  |16:38 | 15:59
31]08:11 | 07:42 | 06:48 | 06:38 | 05:35 | 04:53 | 04:53 | 05:30 | 06:19 | 07:07 | 07:01 | 07:50
|16:08 | 16:57 | 17:47  |19:40 | 20:30 | 21:14 | 21:25 | 20:51 | 19:49 | 18:40 | 16:36 | 15:59
41]08:11 | 07:40 | 06:46 | 06:36 | 05:33 | 04:52 | 04:53 | 05:32 | 06:21 | 07:09 | 07:02 | 07:51
116:09 | 16:58 | 17:49  |19:42 | 20:32 | 21:15 | 21:25 | 20:50 | 19:47 | 18:38 | 16:34 | 15:58
5108:10 | 07:39 | 06:44 | 06:34 | 05:31 | 04:51 | 04:54 | 05:33 | 06:22 | 07:11 | 07:04 | 07:53
| 16:10 | 17:00 | 17:51 | 19:44 | 20:34 | 21:16 | 21:24 | 20:48 | 19:45 | 18:36 | 16:32 | 15:58
6 08:10 | 07:37 | 06:41 | 06:31 | 05:29 | 04:50 | 04:55 | 05:35 | 06:24 | 07:12 | 07:06 | 07:54
|16:11  [17:02 | 17:53 | 19:45  [20:35 | 21:17 | 21:24 | 20:46 | 19:42 | 18:34 | 16:31 | 15:57
708:10 | 07:35 | 06:39 | 06:29 | 05:28 | 04:50 | 04:56 | 05:36 | 06:26 | 07:14 | 07:08 | 07:55
|16:13  |17:04 | 17:54 | 19:47  [20:37 | 21:18  |21:23 | 20:44 | 19:40  [18:31 | 16:29 | 15:57
8]08:09 |07:3¢ | 06:37 | 06:27 | 05:26 | 04:49 | 04:57 |05:38 | 06:27 | 07:16 | 07:09 | 07:56
|16:14  [17:06 | 17:56 | 19:49  [20:38 | 21:19  |21:23  [20:43 | 19:38  |18:29 | 16:27 | 15:57
9]08:09 |07:32 |06:35 | 06:25 | 05:24 | 04:49 | 04:58  |05:39 | 06:29 | 07:17 | 07:11 | 07:58
| 16:15 | 17:08 | 17:58 | 19:50 | 20:40 | 21:20 | 21:22 | 20:41 | 19:35 | 18:27 | 16:26 | 15:56
10108:08 | 07:30 | 06:33 | 06:22  |05:22 | 04:48 | 04:59 | 05:41 | 06:30 | 07:19 | 07:13 | 07:59
| 16:17 | 17:09 | 18:00 | 19:52 | 20:42 | 21:21 | 21:21 | 20:39 | 19:33 | 18:25 | 16:24 | 15:56
1108:08 | 07:28 | 06:30 | 06:20 | 05:21 | 04:48 | 05:00 | 05:43 | 06:32 |07:21 | 07:15 | 08:00
| 16:18 | 17:11 | 18:01 | 19:54 | 20:43 | 21:21 | 21:21 | 20:37 | 19:31 | 18:22 | 16:23 | 15:56
1208:07 |07:26 | 06:28 | 06:18 | 05:19 | 04:48 | 05:01 | 05:44 | 06:3¢ | 07:22 | 07:16 | 08:01
| 16:20 | 17:13 | 18:03 | 19:55 | 20:45 | 21:22 | 21:20 | 20:35 | 19:29 | 18:20 | 16:21 | 15:56
1308:06 | 07:25 |06:26 | 06:16 | 05:18 | 04:48 | 05:02 | 05:46 | 06:35 |07:24 | 07:18 | 08:02
| 16:21 | 17:15 | 18:05 | 19:57 | 20:46 | 21:23 | 21:19 | 20:33 | 19:26 | 18:18 | 16:20 | 15:56
1408:06 | 07:23 | 06:24 | 06:14 | 05:16 | 04:47 | 05:03 | 05:47 | 06:37 |07:26 | 07:20 | 08:03
| 16:22 | 17:17 | 18:06 | 19:59 | 20:48 | 21:23 | 21:18 | 20:31 | 19:24 | 18:16 | 16:18 | 15:56
15]08:05 | 07:21 | 06:21 | 06:11 | 05:14 | 04:47 | 05:04 | 05:49 | 06:38 |07:27 | 07:22 | 08:04
| 16:24 | 17:19 | 18:08 | 20:00 | 20:49 | 21:24 | 21:17 | 20:29 | 19:22 | 18:14 | 16:17 | 15:56
16| 08:04 | 07:19 | 06:19 | 06:09  |05:13 | 04:47 | 05:05 |05:50 | 06:40 | 07:29 | 07:23 | 08:05
| 16:26 | 17:20 | 18:10 | 20:02 | 20:51 | 21:24 | 21:16 | 20:27 | 19:19 | 18:12 | 16:15 | 15:56
17 108:03 | 07:17 | 06:17  |06:07 | 05:12  |04:47 | 05:06 |05:52  |06:42 | 07:31 | 07:25 | 08:05
| 16:27 | 17:22 | 18:12 | 20:04 | 20:52 | 21:25 | 21:15 | 20:25 | 19:17 | 18:09 | 16:14 | 15:56
18 108:02 | 07:15 | 06:15  |06:05 |05:10  |04:47 | 05:08 | 05:54 |06:43 | 07:33 | 07:27 | 08:06
| 16:29 | 17:24 | 18:13 | 20:05 | 20:54 | 21:25 | 21:14 | 20:23 | 19:15 | 18:07 | 16:13 | 15:56
19 108:01 | 07:13 | 06:12  |06:03 | 05:09  |04:47 | 05:09 |05:55 |06:45 | 07:3% | 07:28 | 08:07
|16:30  |17:26 | 18:15  [20:07  [20:55 | 21:25  [21:13  [20:21  [19:12 | 18:05 | 16:12 | 15:57
20108:00 |07:11 | 06:10 | 06:01  |05:07 | 04:47 |05:10  |05:57 | 06:46 | 07:36 | 07:30 | 08:07
116:32 | 17:28 | 18:17  |20:09  |20:57 | 21:26 | 21:12  |20:19 | 19:10  |18:03 |16:10 | 15:57
21 07:59 | 07:09 | 06:08 | 05:59 | 05:06 | 04:47 | 05:12 | 05:58 | 06:48 | 07:38 | 07:32 | 08:08
|16:3¢ | 17:29 | 18:18  [20:10  [20:58 | 21:26  |21:10  |20:17 | 19:08  |18:01  |16:09 | 15:57
22| 07:58 | 07:07 | 06:05 | 05:57 | 05:05 | 04:47 | 05:13 | 06:00 | 06:50 | 07:39 | 07:33 | 08:09
116:35 | 17:31 | 18:20  [20:12  [20:59 [ 21:26 | 21:09 | 20:15 | 19:06 | 17:59 | 16:08 | 15:58
23| 07:57 | 07:05 | 06:03 | 05:54 | 05:03 | 04:48 | 05:14 | 06:02 | 06:51 | 07:41 | 07:35 | 08:09
116:37 | 17:33 | 18:22  [20:14  |21:01  |21:26  |21:08  |20:13  [19:03 |17:57  |16:07 | 15:58
24| 07:56 | 07:03 | 06:01 | 05:52 | 05:02 | 04:48 | 05:16 | 06:03 | 06:53 | 07:43 | 07:37 | 08:10
116:39 | 17:35 | 18:23  [20:15  [21:02  |21:27  |21:07  |20:11 [ 19:01  |[17:55 | 16:06 | 15:59
25 | 07:55 | 07:01 | 05:59 | 05:50 | 05:01 | 04:48 | 05:17 | 06:05 | 06:54 | 06:45 | 07:38 | 08:10
|16:40 | 17:37 | 18:25  [20:17  |21:03  |21:27 | 21:05 |20:09 | 1859  |16:53 | 16:05 | 16:00
26 | 07:53 | 06:59 | 05:56 | 05:48 | 05:00 | 04:49 | 05:18 | 06:06 | 06:56 | 06:46 | 07:40 | 08:10
|16:42 | 17:38 | 18:27  [20:19  |21:05 |21:27  |21:04  |20:07 |18:56 |16:51 | 16:04 | 16:00
27| 07:52 | 06:57 | 05:54 | 05:46 | 04:59 | 04:49 | 05:20 | 06:08 | 06:58 | 06:48 | 07:41 | 08:11
|16:44 | 17:40 | 18:28  [20:20  |21:06  |21:27  |21:02  |20:04 | 18:54 |16:49 |16:03 | 16:01
28 | 07:51 | 06:54 | 05:52 | 05:44 | 04:58 | 04:50 | 05:21 | 06:10 | 06:59 | 06:50 | 07:43 | 08:11
|16:46  |17:42 | 18:30  [20:22 | 21:07 | 21:26  |21:01  [20:02 | 18:52 | 16:47 | 16:02 | 16:02
29 | 07:49 | | 06:49 | 05:42 | 04:57 | 04:50 | 05:23 | 06:11 | 07:01 | 06:52 | 07:44 | 08:11
|16:48 | 119:32  [20:24 [ 21:09  |21:26  [20:59  |20:00 | 18:49  |16:45 | 16:01 | 16:03
30 | 07:48 | | 06:47 | 05:41 | 04:56 | 04:51 | 05:24 | 06:13 | 07:02 | 06:54 | 07:46 | 08:11
|16:49 | 119:3¢  [20:25 [ 21:10 | 21:26  |20:58 | 19:58 | 18:47 | 16:43 | 16:01 | 16:04
31| 07:46 | | 06:45 | | 04:55 | | 05:26 | 06:14 | | 06:55 | | 08:11
16:51 | 119:35 | |21:11 | 120:56 | 19:56 | | 16:41 | | 16:04

Sonnenscheinstunden | 261 | 278 | 367 | 415 | 483 | 497 | 500 | 453 | 381 | 332 | 268 | 246
Anzahl Minuten mit Schatten 0 0 0 0 0 0 0 0 0 0 0 0
Tabellen-Layout: Die Daten fiir jeden Tag sind in Matrix wi (! zeit wie jahr):

Tag im Monat Sonnenaufgang  (SS:MM) Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (S5:MM) Schattenende/Minuten mit Schatten
Sonnenuntergang (SS:MM) Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (S5:MM) Schattenende/Minuten mit Schatten

WIndPRO 3.2.712 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk o7a1201810:00/2s  WINAPRO .
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SHADOW - Kalender pro WEA

Berechnung: GesamtbelastungWEA: WEA I-19 - VESTAS V112-3.3 Gridstreame 3300 112.0 !O! NH: 140,0 m (Ges:196,0 m) (20)
Voraussetzungen fiir Berechnung des Schattenwurfs
Die dargestellten Zeiten sind die astronomisch maximal mdgliche 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 |Maérz | April | Mai | Juni | Juli |August | SeptembdiOktober | Novembe{Dezember
1]08:11 | 07:45 | 06:52 | 06:43 | 05:39 | 04:54 | 04:51 | 05:27 | 06:16 | 07:04 | 06:57 | 07:47
|16:06 | 16:53 | 17:44  [19:37 | 20:27 | 21:12 | 21:26  |20:55 | 19:54 | 18:45 | 16:40 | 16:00
2]08:11 | 07:43 | 06:50 | 06:40 | 05:37 | 04:53 | 04:52 | 05:29 | 06:18 | 07:06 | 06:59 | 07:49
|16:07 | 16:55 | 17:46  |19:39  [20:29 | 21:13 | 21:26  |20:53 | 19:51 | 1843  |16:38 | 15:59
31]08:11 | 07:42 | 06:48 | 06:38 | 05:35 | 04:53 | 04:53 | 05:30 | 06:19 | 07:07 | 07:01 | 07:50
|16:08 | 16:57 | 17:47  |19:40 | 20:30 | 21:14 | 21:25 | 20:51 | 19:49 | 18:40 | 16:36 | 15:59
41]08:11 | 07:40 | 06:46 | 06:36 | 05:33 | 04:52 | 04:53 | 05:32 | 06:21 | 07:09 | 07:02 | 07:51
116:09 | 16:58 | 17:49  |19:42 | 20:32 | 21:15 | 21:25 | 20:50 | 19:47 | 18:38 | 16:34 | 15:58
5108:10 | 07:39 | 06:44 | 06:34 | 05:31 | 04:51 | 04:54 | 05:33 | 06:22 | 07:11 | 07:04 | 07:53
| 16:10 | 17:00 | 17:51 | 19:44 | 20:34 | 21:16 | 21:24 | 20:48 | 19:45 | 18:36 | 16:33 | 15:58
6 08:10 | 07:37 | 06:41 | 06:31 | 05:29 | 04:51 | 04:55 | 05:35 | 06:24 | 07:12 | 07:06 | 07:54
|16:11  [17:02 | 17:53 | 19:45 [ 20:35 | 21:17 | 21:24 | 20:46 | 19:42 | 18:34 | 16:31 | 15:57
708:10 | 07:35 | 06:39 | 06:29 | 05:28 | 04:50 | 04:56 | 05:36 | 06:26 | 07:14 | 07:08 | 07:55
|16:13  |17:04 | 17:54 | 19:47  [20:37 | 21:18  |21:23 | 20:44 | 19:40  [18:31 | 16:29 | 15:57
8]08:09 |07:3¢ | 06:37 | 06:27 | 05:26 | 04:49 | 04:57 |05:38 | 06:27 | 07:16 | 07:09 | 07:56
|16:14  [17:06 | 17:56 | 19:49  [20:38 | 21:19  |21:23  [20:43 | 19:38  |18:29 | 16:27 | 15:57
9]08:09 |07:32 |06:35 | 06:25 | 05:24 | 04:49 | 04:58  |05:39 | 06:29 | 07:17 | 07:11 | 07:58
| 16:15 | 17:08 | 17:58 | 19:50 | 20:40 | 21:20 | 21:22 | 20:41 | 19:36 | 18:27 | 16:26 | 15:56
10108:08 | 07:30 | 06:33 | 06:22 | 05:22 | 04:49 | 04:59 | 05:41 | 06:30 | 07:19 | 07:13 | 07:59
| 16:17 | 17:09 | 18:00 | 19:52 | 20:42 | 21:21 | 21:21 | 20:39 | 19:33 | 18:25 | 16:24 | 15:56
1108:08 | 07:28 | 06:30 | 06:20 | 05:21 | 04:48 | 05:00 | 05:43 | 06:32 |07:21 | 07:15 | 08:00
| 16:18 | 17:11 | 18:01 | 19:54 | 20:43 | 21:21 | 21:21 | 20:37 | 19:31 | 18:22 | 16:23 | 15:56
1208:07 |07:26 | 06:28 | 06:18 | 05:19 | 04:48 | 05:01 | 05:44 | 06:3¢ | 07:22 | 07:16 | 08:01
| 16:20 | 17:13 | 18:03 | 19:55 | 20:45 | 21:22 | 21:20 | 20:35 | 19:29 | 18:20 | 16:21 | 15:56
13]08:07 | 07:25 |06:26 | 06:16 | 05:18 | 04:48 | 05:02 | 05:46 | 06:35 |07:24 | 07:18 | 08:02
| 16:21 | 17:15 | 18:05 | 19:57 | 20:46 | 21:23 | 21:19 | 20:33 | 19:26 | 18:18 | 16:20 | 15:56
1408:06 | 07:23 | 06:24 | 06:14 | 05:16 | 04:47 | 05:03 | 05:47 | 06:37 |07:26 | 07:20 | 08:03
| 16:23 | 17:17 | 18:06 | 19:59 | 20:48 | 21:23 | 21:18 | 20:31 | 19:24 | 18:16 | 16:18 | 15:56
15]08:05 | 07:21 | 06:21 | 06:11 | 05:15 | 04:47 | 05:04 | 05:49 | 06:38 |07:27 | 07:22 | 08:04
| 16:24 | 17:19 | 18:08 | 20:00 | 20:49 | 21:24 | 21:17 | 20:29 | 19:22 | 18:14 | 16:17 | 15:56
16| 08:04 | 07:19 | 06:19 | 06:09  |05:13 | 04:47 | 05:05 |05:50 | 06:40 | 07:29 | 07:23 | 08:05
| 16:26 | 17:20 | 18:10 | 20:02 | 20:51 | 21:24 | 21:16 | 20:27 | 19:19 | 18:12 | 16:15 | 15:56
17 108:03 | 07:17 | 06:17  |06:07 | 05:12  |04:47 | 05:06 |05:52  |06:42 | 07:31 | 07:25 | 08:05
| 16:27 | 17:22 | 18:12 | 20:04 | 20:52 | 21:25 | 21:15 | 20:25 | 19:17 | 18:09 | 16:14 | 15:56
18 108:02 | 07:15 | 06:15  |06:05 |05:10  |04:47 | 05:08 | 05:54 |06:43 | 07:33 | 07:27 | 08:06
| 16:29 | 17:24 | 18:13 | 20:05 | 20:54 | 21:25 | 21:14 | 20:23 | 19:15 | 18:07 | 16:13 | 15:56
19 108:01 | 07:13 | 06:12  |06:03 | 05:09  |04:47 | 05:09 |05:55 |06:45 | 07:3% | 07:28 | 08:07
|16:30  |17:26 | 18:15  [20:07  |20:55 | 21:26 | 21:13  [20:21  [19:13 | 18:05 | 16:12 | 15:57
20108:00 |07:11 | 06:10 | 06:01  |05:07 | 04:47 |05:10  |05:57 | 06:46 | 07:36 | 07:30 | 08:07
116:32 | 17:28 | 18:17  |20:09  |20:57 | 21:26 | 21:12  |20:19 | 19:10  |18:03 |16:10 | 15:57
21 07:59 | 07:09 | 06:08 | 05:59 | 05:06 | 04:47 | 05:12 | 05:58 | 06:48 | 07:38 | 07:32 | 08:08
|16:3¢ | 17:29 | 18:18  [20:10  [20:58 | 21:26  |21:10  |20:17 | 19:08  |18:01  |16:09 | 15:57
22| 07:58 | 07:07 | 06:05 | 05:57 | 05:05 | 04:47 | 05:13 | 06:00 | 06:50 | 07:39 | 07:33 | 08:09
116:35 | 17:31 | 18:20  [20:12  [20:59 [ 21:26 | 21:09 | 20:15 | 19:06 | 17:59 | 16:08 | 15:58
23| 07:57 | 07:05 | 06:03 | 05:54 | 05:03 | 04:48 | 05:14 | 06:02 | 06:51 | 07:41 | 07:35 | 08:09
116:37 | 17:33 | 18:22  [20:14  |21:01  |21:26  |21:08  |20:13  [19:03 |17:57  |16:07 | 15:58
24| 07:56 | 07:03 | 06:01 | 05:52 | 05:02 | 04:48 | 05:16 | 06:03 | 06:53 | 07:43 | 07:37 | 08:10
116:39 | 17:35 | 18:23  [20:15  [21:02  |21:27  |21:07  |20:11 [ 19:01  |[17:55 | 16:06 | 15:59
25 | 07:55 | 07:01 | 05:59 | 05:50 | 05:01 | 04:48 | 05:17 | 06:05 | 06:54 | 06:45 | 07:38 | 08:10
|16:40 | 17:37 | 18:25  [20:17  |21:03  |21:27 | 21:05 |20:09 | 1859  |16:53 | 16:05 | 16:00
26 | 07:53 | 06:59 | 05:56 | 05:48 | 05:00 | 04:49 | 05:18 | 06:06 | 06:56 | 06:46 | 07:40 | 08:10
|16:42 | 17:38 | 18:27  [20:19  |21:05 |21:27  |21:04  |20:07 |18:56 |16:51 | 16:04 | 16:00
27| 07:52 | 06:57 | 05:54 | 05:46 | 04:59 | 04:49 | 05:20 | 06:08 | 06:58 | 06:48 | 07:41 | 08:11
|16:44 | 17:40 | 18:29  [20:20  |21:06  |21:27  |21:02  |20:05 | 18:54 |16:49 |16:03 | 16:01
28 | 07:51 | 06:54 | 05:52 | 05:44 | 04:58 | 04:50 | 05:21 | 06:10 | 06:59 | 06:50 | 07:43 | 08:11
|16:46  |17:42 | 18:30  [20:22 | 21:07 | 21:26  |21:01  [20:02 | 18:52 | 16:47 | 16:02 | 16:02
29 | 07:49 | | 06:49 | 05:42 | 04:57 | 04:50 | 05:23 | 06:11 | 07:01 | 06:52 | 07:44 | 08:11
|16:48 | 119:32  [20:24 | 21:09  |21:26  |20:59 | 20:00 | 18:49  |16:45 | 16:01 | 16:03
30 | 07:48 | | 06:47 | 05:41 | 04:56 | 04:51 | 05:24 | 06:13 | 07:03 | 06:54 | 07:46 | 08:11
|16:49 | 119:3¢  [20:25 [ 21:10 | 21:26  |20:58 | 19:58 | 18:47  |16:43 | 16:01 | 16:04
31| 07:46 | | 06:45 | | 04:55 | | 05:26 | 06:14 | | 06:55 | | 08:11
16:51 | 119:35 | |21:11 | 120:56 | 19:56 | | 16:41 | | 16:05

Sonnenscheinstunden | 261 | 278 | 367 | 415 | 483 | 497 | 500 | 453 | 381 | 332 | 268 | 246
Anzahl Minuten mit Schatten 0 0 0 0 0 0 0 0 0 0 0 0
Tabellen-Layout: Die Daten fiir jeden Tag sind in Matrix wi (! zeit wie jahr):

Tag im Monat Sonnenaufgang  (SS:MM) Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (S5:MM) Schattenende/Minuten mit Schatten
Sonnenuntergang (SS:MM) Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (S5:MM) Schattenende/Minuten mit Schatten

WIndPRO 3.2.712 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk o7.11.201810:00/26  WINAPRO .
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SHADOW - Kalender pro WEA

Berechnung: GesamtbelastungWEA: WEA I-24 - VESTAS V112-3.3 Gridstreame 3300 112.0 !O! NH: 140,0 m (Ges:196,0 m) (21)
Voraussetzungen fiir Berechnung des Schattenwurfs
Die dargestellten Zeiten sind die astronomisch maximal mdgliche 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 |Maérz | April | Mai | Juni | Juli |August | SeptembdiOktober | Novembe{Dezember
1]08:11 | 07:45 | 06:52 | 06:43 | 05:39 | 04:54 | 04:51 | 05:27 | 06:16 | 07:04 | 06:57 | 07:47
|16:06 | 16:53 | 17:44  [19:37 | 20:27 | 21:12 | 21:26  |20:55 | 19:53 | 18:45 |16:40 | 16:00
2]08:11 | 07:43 | 06:50 | 06:40 | 05:37 | 04:53 | 04:52 | 05:29 | 06:18 | 07:06 | 06:59 | 07:49
16:07 | 16:55 | 17:46  |19:39  [20:29 | 21:13 | 21:25  |20:53 | 19:51 | 1843  |16:38 | 15:59
31]08:11 | 07:42 | 06:48 | 06:38 | 05:35 | 04:53 | 04:53 | 05:30 | 06:19 | 07:07 | 07:01 | 07:50
|16:08 | 16:57 | 17:47  |19:40 | 20:30 | 21:14 | 21:25 | 20:51 | 19:49 | 18:40 | 16:36 | 15:59
41]08:11 | 07:40 | 06:46 | 06:36 | 05:33 | 04:52 | 04:53 | 05:32 | 06:21 | 07:09 | 07:02 | 07:51
116:09 | 16:58 | 17:49  |19:42 | 20:32 | 21:15 | 21:25 | 20:50 | 19:47 | 18:38 | 16:34 | 15:58
5108:10 | 07:39 | 06:44 | 06:34 | 05:31 | 04:51 | 04:54 | 05:33 | 06:22 | 07:11 | 07:04 | 07:53
| 16:10 | 17:00 | 17:51 | 19:44 | 20:33 | 21:16 | 21:24 | 20:48 | 19:45 | 18:36 | 16:32 | 15:58
6 08:10 | 07:37 | 06:41 | 06:31 | 05:29 | 04:51 | 04:55 | 05:35 | 06:24 | 07:12 | 07:06 | 07:54
|16:11  [17:02 | 17:53 | 19:45 [ 20:35 | 21:17 | 21:24 | 20:46 | 19:42 | 18:34 | 16:31 | 15:57
708:10 | 07:35 | 06:39 | 06:29 | 05:28 | 04:50 | 04:56 | 05:36 | 06:26 | 07:14 | 07:08 | 07:55
|16:13  |17:04 | 17:54 | 19:47  [20:37 | 21:18  |21:23 | 20:44 | 19:40  [18:31 | 16:29 | 15:57
8]08:09 |07:3¢ | 06:37 | 06:27 | 05:26 | 04:49 | 04:57 |05:38 | 06:27 | 07:16 | 07:09 | 07:56
|16:14  [17:06 | 17:56 | 19:49  [20:38 | 21:19  |21:23  [20:43 | 19:38  |18:29 | 16:27 | 15:57
9]08:09 |07:32 |06:35 | 06:25 | 05:24 | 04:49 | 04:58  |05:39 | 06:29 | 07:17 | 07:11 | 07:58
| 16:15 | 17:08 | 17:58 | 19:50 | 20:40 | 21:20 | 21:22 | 20:41 | 19:35 | 18:27 | 16:26 | 15:56
10108:08 | 07:30 | 06:33 | 06:22 | 05:22 | 04:49 | 04:59 | 05:41 | 06:30 | 07:19 | 07:13 | 07:59
| 16:17 | 17:09 | 18:00 | 19:52 | 20:41 | 21:20 | 21:21 | 20:39 | 19:33 | 18:25 | 16:24 | 15:56
1108:08 | 07:28 | 06:30 | 06:20 | 05:21 | 04:48 | 05:00 | 05:43 | 06:32 | 07:21 | 07:15 | 08:00
| 16:18 | 17:11 | 18:01 | 19:54 | 20:43 | 21:21 | 21:20 | 20:37 | 19:31 | 18:22 | 16:23 | 15:56
1208:07 |07:26 | 06:28 | 06:18 | 05:19 | 04:48 | 05:01 | 05:44 | 06:3¢ | 07:22 | 07:16 | 08:01
| 16:20 | 17:13 | 18:03 | 19:55 | 20:45 | 21:22 | 21:20 | 20:35 | 19:29 | 18:20 | 16:21 | 15:56
1308:06 | 07:25 |06:26 | 06:16 | 05:18 | 04:48 | 05:02 | 05:46 | 06:35 |07:24 | 07:18 | 08:02
| 16:21 | 17:15 | 18:05 | 19:57 | 20:46 | 21:23 | 21:19 | 20:33 | 19:26 | 18:18 | 16:20 | 15:56
1408:06 | 07:23 | 06:24 | 06:14 | 05:16 | 04:47 | 05:03 | 05:47 | 06:37 |07:26 | 07:20 | 08:03
| 16:22 | 17:17 | 18:06 | 19:59 | 20:48 | 21:23 | 21:18 | 20:31 | 19:24 | 18:16 | 16:18 | 15:56
15]08:05 | 07:21 | 06:21 | 06:11 | 05:14 | 04:47 | 05:04 | 05:49 | 06:38 |07:27 | 07:22 | 08:04
| 16:24 | 17:19 | 18:08 | 20:00 | 20:49 | 21:24 | 21:17 | 20:29 | 19:22 | 18:14 | 16:17 | 15:56
16 |08:04 | 07:19 | 06:19 | 06:09  |05:13  |04:47 | 05:05 |05:50 | 06:40 | 07:29 | 07:23 | 08:04
| 16:26 | 17:20 | 18:10 | 20:02 | 20:51 | 21:24 | 21:16 | 20:27 | 19:19 | 18:12 | 16:15 | 15:56
17 108:03 | 07:17 | 06:17  |06:07 | 05:12  |04:47 | 05:06 |05:52  |06:41 | 07:31 | 07:25 | 08:05
| 16:27 | 17:22 | 18:12 | 20:04 | 20:52 | 21:25 | 21:15 | 20:25 | 19:17 | 18:09 | 16:14 | 15:56
18 |08:02 | 07:15 | 06:14  |06:05 | 05:10  |04:47 | 05:08 | 05:54 |06:43 | 07:33 | 07:27 | 08:06
| 16:29 | 17:24 | 18:13 | 20:05 | 20:54 | 21:25 | 21:14 | 20:23 | 19:15 | 18:07 | 16:13 | 15:56
19 108:01 | 07:13 | 06:12  |06:03 | 05:09  |04:47 | 05:09 |05:55 |06:45 | 07:3% | 07:28 | 08:07
|16:30  |17:26 | 18:15  [20:07  [20:55 | 21:25  [21:13  [20:21  [19:12 | 18:05 | 16:12 | 15:57
20108:00 |07:11 | 06:10 | 06:01  |05:07 | 04:47 |05:10  |05:57 | 06:46 | 07:36 | 07:30 | 08:07
116:32 | 17:28 | 18:17  |20:09  |20:57 | 21:26 | 21:12  |20:19 | 19:10  |18:03 |16:10 | 15:57
21 07:59 | 07:09 | 06:08 | 05:59 | 05:06 | 04:47 | 05:12 | 05:58 | 06:48 | 07:38 | 07:32 | 08:08
|16:3¢ | 17:29 | 18:18  [20:10  [20:58 | 21:26  |21:10  |20:17 | 19:08  |18:01  |16:09 | 15:57
22| 07:58 | 07:07 | 06:05 | 05:57 | 05:05 | 04:47 | 05:13 | 06:00 | 06:50 | 07:39 | 07:33 | 08:09
116:35 | 17:31 | 18:20  [20:12  [20:59 [ 21:26 | 21:09 | 20:15 | 19:06 | 17:59 | 16:08 | 15:58
23| 07:57 | 07:05 | 06:03 | 05:54 | 05:03 | 04:48 | 05:14 | 06:02 | 06:51 | 07:41 | 07:35 | 08:09
116:37 | 17:33 | 18:22  [20:14  |21:01  |21:26  |21:08  |20:13  [19:03 |17:57  |16:07 | 15:58
24| 07:56 | 07:03 | 06:01 | 05:52 | 05:02 | 04:48 | 05:16 | 06:03 | 06:53 | 07:43 | 07:37 | 08:09
116:39 | 17:35 | 18:23  [20:15  [21:02  |21:26  |21:06  |20:11 [ 19:01  |17:55 | 16:06 | 15:59
25 | 07:55 | 07:01 | 05:59 | 05:50 | 05:01 | 04:48 | 05:17 | 06:05 | 06:54 | 06:45 | 07:38 | 08:10
|16:40 | 17:37 | 18:25  [20:17  |21:03  |21:27 | 21:05 |20:09 | 1859  |16:53 | 16:05 | 16:00
26 | 07:53 | 06:59 | 05:56 | 05:48 | 05:00 | 04:49 | 05:18 | 06:06 | 06:56 | 06:46 | 07:40 | 08:10
|16:42 | 17:38 | 18:27  [20:19  |21:05 |21:27  |21:04  |20:07 |18:56 |16:51 | 16:04 | 16:00
27| 07:52 | 06:57 | 05:54 | 05:46 | 04:59 | 04:49 | 05:20 | 06:08 | 06:58 | 06:48 | 07:41 | 08:10
|16:44 | 17:40 | 18:28  [20:20  |21:06  |21:27  |21:02  |20:04 | 18:54 |16:49 |16:03 | 16:01
28 | 07:51 | 06:54 | 05:52 | 05:44 | 04:58 | 04:50 | 05:21 | 06:10 | 06:59 | 06:50 | 07:43 | 08:11
|16:46  |17:42 | 18:30  [20:22 | 21:07 | 21:26  |21:01  [20:02 | 18:52 | 16:47 | 16:02 | 16:02
29 | 07:49 | | 06:49 | 05:42 | 04:57 | 04:50 | 05:23 | 06:11 | 07:01 | 06:52 | 07:44 | 08:11
|16:48 | 119:32  [20:24 | 21:08  |21:26  |20:59  |20:00 | 18:49  |16:45 | 16:01 | 16:03
30 | 07:48 | | 06:47 | 05:41 | 04:56 | 04:51 | 05:24 | 06:13 | 07:02 | 06:53 | 07:46 | 08:11
|16:49 | 119:3¢  [20:25 [ 21:10 | 21:26  |20:58 | 19:58 | 18:47  |16:43 | 16:01 | 16:04
31| 07:46 | | 06:45 | | 04:55 | | 05:26 | 06:14 | | 06:55 | | 08:11
16:51 | 119:35 | |21:11 | 120:56 | 19:56 | | 16:41 | | 16:05

Sonnenscheinstunden | 261 | 278 | 367 | 415 | 483 | 497 | 500 | 453 | 381 | 332 | 268 | 246
Anzahl Minuten mit Schatten 0 0 0 0 0 0 0 0 0 0 0 0
Tabellen-Layout: Die Daten fiir jeden Tag sind in Matrix wi (! zeit wie jahr):

Tag im Monat Sonnenaufgang  (SS:MM) Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (S5:MM) Schattenende/Minuten mit Schatten
Sonnenuntergang (SS:MM) Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (S5:MM) Schattenende/Minuten mit Schatten
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SHADOW - Kalender pro WEA

Berechnung: GesamtbelastungWEA: WEA I-25 - VESTAS V112-3.3 Gridstreame 3300 112.0 !O! NH: 140,0 m (Ges:196,0 m) (22)
Voraussetzungen fiir Berechnung des Schattenwurfs
Die dargestellten Zeiten sind die astronomisch maximal mdgliche 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 |Maérz | April | Mai | Juni | Juli |August | SeptembdiOktober | Novembe{Dezember
1]08:11 | 07:45 | 06:52 | 06:43 | 05:39 | 04:54 | 04:51 | 05:27 | 06:16 | 07:04 | 06:57 | 07:47
|16:06 | 16:53 | 17:44  [19:37 | 20:27 | 21:12 | 21:26  |20:55 | 19:54 | 18:45 | 16:40 | 16:00
2]08:11 | 07:43 | 06:50 | 06:40 | 05:37 | 04:53 | 04:52 | 05:29 | 06:18 | 07:06 | 06:59 | 07:49
|16:07 | 16:55 | 17:46  |19:39  [20:29 | 21:13 | 21:26  |20:53 | 19:51 | 1843  |16:38 | 15:59
31]08:11 | 07:42 | 06:48 | 06:38 | 05:35 | 04:53 | 04:53 | 05:30 | 06:19 | 07:07 | 07:01 | 07:50
|16:08 | 16:57 | 17:47  |19:40 | 20:30 | 21:14 | 21:25 | 20:51 | 19:49 | 18:40 | 16:36 | 15:59
41]08:11 | 07:40 | 06:46 | 06:36 | 05:33 | 04:52 | 04:53 | 05:32 | 06:21 | 07:09 | 07:02 | 07:51
116:09 | 16:58 | 17:49  |19:42 | 20:32 | 21:15 | 21:25 | 20:50 | 19:47 | 18:38 | 16:34 | 15:58
5108:10 | 07:39 | 06:44 | 06:34 | 05:31 | 04:51 | 04:54 | 05:33 | 06:22 | 07:11 | 07:04 | 07:53
| 16:10 | 17:00 | 17:51 | 19:44 | 20:34 | 21:16 | 21:24 | 20:48 | 19:45 | 18:36 | 16:33 | 15:58
6 08:10 | 07:37 | 06:41 | 06:31 | 05:29 | 04:51 | 04:55 | 05:35 | 06:24 | 07:12 | 07:06 | 07:54
|16:12  [17:02 | 17:53 | 19:45  [20:35 | 21:17 | 21:24 | 20:46 | 19:42 | 18:34 | 16:31 | 15:57
708:10 | 07:35 | 06:39 | 06:29 | 05:28 | 04:50 | 04:56 | 05:36 | 06:26 | 07:14 | 07:08 | 07:55
|16:13  |17:04 | 17:54 | 19:47  [20:37 | 21:18  |21:23 | 20:44 | 19:40  [18:31 | 16:29 | 15:57
8]08:09 |07:3¢ | 06:37 | 06:27 | 05:26 | 04:49 | 04:57 |05:38 | 06:27 | 07:16 | 07:09 | 07:56
|16:14  |17:06 | 17:56 | 19:49  [20:38 | 21:19  |21:23  [20:43 | 19:38  |18:29 | 16:28 | 15:57
9]08:09 |07:32 |06:35 | 06:25 | 05:24 | 04:49 | 04:58  |05:39 | 06:29 | 07:17 | 07:11 | 07:58
| 16:15 | 17:08 | 17:58 | 19:50 | 20:40 | 21:20 | 21:22 | 20:41 | 19:36 | 18:27 | 16:26 | 15:56
10108:08 | 07:30 | 06:33 | 06:22 | 05:23 | 04:49 | 04:59 | 05:41 | 06:30 | 07:19 | 07:13 | 07:59
| 16:17 | 17:09 | 18:00 | 19:52 | 20:42 | 21:20 | 21:21 | 20:39 | 19:33 | 18:25 | 16:24 | 15:56
1108:08 | 07:28 | 06:30 | 06:20 | 05:21 | 04:48 | 05:00 | 05:43 | 06:32 | 07:21 | 07:15 | 08:00
| 16:18 | 17:11 | 18:01 | 19:54 | 20:43 | 21:21 | 21:20 | 20:37 | 19:31 | 18:22 | 16:23 | 15:56
1208:07 |07:26 | 06:28 | 06:18 | 05:19 | 04:48 | 05:01 | 05:44 | 06:3¢ | 07:22 | 07:16 | 08:01
| 16:20 | 17:13 | 18:03 | 19:55 | 20:45 | 21:22 | 21:20 | 20:35 | 19:29 | 18:20 | 16:21 | 15:56
1308:06 | 07:25 |06:26 | 06:16 | 05:18 | 04:48 | 05:02 | 05:46 | 06:35 |07:24 | 07:18 | 08:02
| 16:21 | 17:15 | 18:05 | 19:57 | 20:46 | 21:23 | 21:19 | 20:33 | 19:26 | 18:18 | 16:20 | 15:56
1408:06 | 07:23 | 06:24 | 06:14 | 05:16 | 04:47 | 05:03 | 05:47 | 06:37 |07:26 | 07:20 | 08:03
| 16:23 | 17:17 | 18:06 | 19:59 | 20:48 | 21:23 | 21:18 | 20:31 | 19:24 | 18:16 | 16:18 | 15:56
15]08:05 | 07:21 | 06:21 | 06:11 | 05:15 | 04:47 | 05:04 | 05:49 | 06:38 |07:27 | 07:22 | 08:04
| 16:24 | 17:19 | 18:08 | 20:00 | 20:49 | 21:24 | 21:17 | 20:29 | 19:22 | 18:14 | 16:17 | 15:56
16| 08:04 | 07:19 | 06:19 | 06:09  |05:13 | 04:47 | 05:05 |05:50 | 06:40 | 07:29 | 07:23 | 08:05
| 16:26 | 17:20 | 18:10 | 20:02 | 20:51 | 21:24 | 21:16 | 20:27 | 19:19 | 18:12 | 16:16 | 15:56
17 108:03 | 07:17 | 06:17  |06:07 | 05:12  |04:47 | 05:07 |05:52 |06:42 | 07:31 | 07:25 | 08:05
| 16:27 | 17:22 | 18:12 | 20:04 | 20:52 | 21:25 | 21:15 | 20:25 | 19:17 | 18:09 | 16:14 | 15:56
18 108:02 | 07:15 | 06:15  |06:05 |05:10  |04:47 | 05:08 | 05:54 |06:43 | 07:33 | 07:27 | 08:06
| 16:29 | 17:24 | 18:13 | 20:05 | 20:54 | 21:25 | 21:14 | 20:23 | 19:15 | 18:07 | 16:13 | 15:56
19 108:01 | 07:13 | 06:12  |06:03 | 05:09  |04:47 | 05:09 |05:55 |06:45 | 07:3% | 07:28 | 08:07
|16:30  |17:26 | 18:15  [20:07  [20:55 | 21:25  [21:13  [20:21  [19:13 | 18:05 | 16:12 | 15:57
20108:00 |07:11 | 06:10 | 06:01  |05:07 | 04:47 |05:10 | 05:57 | 06:46 | 07:36 | 07:30 | 08:07
116:32 | 17:28 | 18:17  |20:09  |20:57 | 21:26 | 21:12  |20:19 | 19:10  |18:03 |16:10 | 15:57
21 07:59 | 07:09 | 06:08 | 05:59 | 05:06 | 04:47 | 05:12 | 05:58 | 06:48 | 07:38 | 07:32 | 08:08
|16:3¢ | 17:29 | 18:18  [20:10  [20:58 | 21:26  |21:10  |20:17 | 19:08  |18:01  |16:09 | 15:57
22| 07:58 | 07:07 | 06:05 | 05:57 | 05:05 | 04:47 | 05:13 | 06:00 | 06:50 | 07:39 | 07:33 | 08:09
116:35 | 17:31 | 18:20  [20:12  [20:59 [ 21:26 | 21:09 | 20:15 | 19:06 | 17:59 | 16:08 | 15:58
23| 07:57 | 07:05 | 06:03 | 05:55 | 05:04 | 04:48 | 05:14 | 06:02 | 06:51 | 07:41 | 07:35 | 08:09
116:37 | 17:33 | 18:22  [20:14  |21:01  |21:26  |21:08  |20:13  [19:03 |17:57 |16:07 | 15:58
24| 07:56 | 07:03 | 06:01 | 05:52 | 05:02 | 04:48 | 05:16 | 06:03 | 06:53 | 07:43 | 07:37 | 08:10
116:39 | 17:35 | 18:23  [20:15  [21:02  |21:27  |21:07  |20:11 [ 19:01  |[17:55 | 16:06 | 15:59
25 | 07:55 | 07:01 | 05:59 | 05:50 | 05:01 | 04:48 | 05:17 | 06:05 | 06:54 | 06:45 | 07:38 | 08:10
|16:41 | 17:37 | 18:25  [20:17  |21:03  |21:27 | 21:05 |20:09 | 1859  |16:53 |16:05 | 16:00
26 | 07:53 | 06:59 | 05:56 | 05:48 | 05:00 | 04:49 | 05:18 | 06:06 | 06:56 | 06:46 | 07:40 | 08:10
|16:42 | 17:38 | 18:27  [20:19  |21:05 |21:27  |21:04  |20:07 |18:56 |16:51 | 16:04 | 16:00
27| 07:52 | 06:57 | 05:54 | 05:46 | 04:59 | 04:49 | 05:20 | 06:08 | 06:58 | 06:48 | 07:41 | 08:10
|16:44 | 17:40 | 18:29  [20:20  |21:06  |21:27  |21:02  |20:05 | 18:54  |16:49 |16:03 | 16:01
28 | 07:51 | 06:54 | 05:52 | 05:44 | 04:58 | 04:50 | 05:21 | 06:10 | 06:59 | 06:50 | 07:43 | 08:11
|16:46  |17:42 | 18:30  [20:22 | 21:07 | 21:26  |21:01  [20:02 | 18:52 | 16:47 | 16:02 | 16:02
29 | 07:49 | | 06:49 | 05:43 | 04:57 | 04:50 | 05:23 | 06:11 | 07:01 | 06:52 | 07:44 | 08:11
|16:48 | 119:32  [20:24 [ 21:09  |21:26  |20:59 | 20:00 | 18:49  |16:45 | 16:01 | 16:03
30 | 07:48 | | 06:47 | 05:41 | 04:56 | 04:51 | 05:24 | 06:13 | 07:03 | 06:54 | 07:46 | 08:11
|16:49 | 119:3¢  [20:25 [ 21:10 | 21:26  |20:58 | 19:58 | 18:47  |16:43 | 16:01 | 16:04
31| 07:46 | | 06:45 | | 04:55 | | 05:26 | 06:14 | | 06:55 | | 08:11
16:51 | 119:35 | |21:11 | 120:56 | 19:56 | | 16:41 | | 16:05

Sonnenscheinstunden | 261 | 278 | 367 | 415 | 483 | 497 | 500 | 453 | 381 | 332 | 268 | 246
Anzahl Minuten mit Schatten 0 0 0 0 0 0 0 0 0 0 0 0
Tabellen-Layout: Die Daten fiir jeden Tag sind in Matrix wi (! zeit wie jahr):

Tag im Monat Sonnenaufgang  (SS:MM) Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (S5:MM) Schattenende/Minuten mit Schatten
Sonnenuntergang (SS:MM) Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (S5:MM) Schattenende/Minuten mit Schatten
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SHADOW - Kalender pro WEA

Berechnung: GesamtbelastungWEA: WEA 1-26 - VESTAS V112-3.3 Gridstreame 3300 112.0 !O! NH: 140,0 m (Ges:196,0 m) (23)
Voraussetzungen fiir Berechnung des Schattenwurfs
Die dargestellten Zeiten sind die astronomisch maximal mdgliche 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 |Maérz | April | Mai | Juni | Juli |August | SeptembdiOktober | Novembe{Dezember
1]08:11 | 07:45 | 06:52 | 06:43 | 05:39 | 04:54 | 04:51 | 05:27 | 06:16 | 07:04 | 06:57 | 07:47
|16:06 | 16:53 | 17:44  [19:37 | 20:27 | 21:12 | 21:26  |20:55 | 19:54 | 18:45 | 16:40 | 16:00
2]08:11 | 07:43 | 06:50 | 06:40 | 05:37 | 04:53 | 04:52 | 05:29 | 06:18 | 07:06 | 06:59 | 07:49
|16:07 | 16:55 | 17:46  |19:39  [20:29 | 21:13 | 21:26  |20:53 | 19:51 | 1843  |16:38 | 15:59
31]08:11 | 07:42 | 06:48 | 06:38 | 05:35 | 04:53 | 04:53 | 05:30 | 06:19 | 07:07 | 07:01 | 07:50
|16:08 | 16:57 | 17:47  |19:40 | 20:30 | 21:14 | 21:25 | 20:51 | 19:49 | 18:40 | 16:36 | 15:59
41]08:11 | 07:40 | 06:46 | 06:36 | 05:33 | 04:52 | 04:53 | 05:32 | 06:21 | 07:09 | 07:02 | 07:51
116:09 | 16:58 | 17:49  |19:42 | 20:32 | 21:15 | 21:25 | 20:50 | 19:47 | 18:38 | 16:34 | 15:58
5108:10 | 07:39 | 06:44 | 06:34 | 05:31 | 04:51 | 04:54 | 05:33 | 06:22 | 07:11 | 07:04 | 07:53
| 16:10 | 17:00 | 17:51 | 19:44 | 20:33 | 21:16 | 21:24 | 20:48 | 19:45 | 18:36 | 16:33 | 15:58
6 08:10 | 07:37 | 06:41 | 06:31 | 05:29 | 04:51 | 04:55 | 05:35 | 06:24 | 07:12 | 07:06 | 07:54
|16:11  [17:02 | 17:53 | 19:45 [ 20:35 | 21:17 | 21:24 | 20:46 | 19:42 | 18:34 | 16:31 | 15:57
708:10 | 07:35 | 06:39 | 06:29 | 05:28 | 04:50 | 04:56 | 05:36 | 06:26 | 07:14 | 07:08 | 07:55
|16:13  |17:04 | 17:54 | 19:47  [20:37 | 21:18  |21:23 | 20:44 | 19:40  [18:31 | 16:29 | 15:57
8]08:09 |07:3¢ | 06:37 | 06:27 | 05:26 | 04:49 | 04:57 |05:38 | 06:27 | 07:16 | 07:09 | 07:56
|16:14  [17:06 | 17:56 | 19:49  [20:38 | 21:19  |21:23  [20:43 | 19:38  |18:29 | 16:27 | 15:57
9]08:09 |07:32 |06:35 | 06:25 | 05:24 | 04:49 | 04:58  |05:39 | 06:29 | 07:17 | 07:11 | 07:58
| 16:15 | 17:08 | 17:58 | 19:50 | 20:40 | 21:20 | 21:22 | 20:41 | 19:35 | 18:27 | 16:26 | 15:56
10108:08 | 07:30 | 06:33 | 06:22 | 05:23 | 04:49 | 04:59 | 05:41 | 06:30 | 07:19 | 07:13 | 07:59
| 16:17 | 17:09 | 18:00 | 19:52 | 20:41 | 21:20 | 21:21 | 20:39 | 19:33 | 18:25 | 16:24 | 15:56
1108:08 | 07:28 | 06:30 | 06:20 | 05:21 | 04:48 | 05:00 | 05:43 | 06:32 | 07:21 | 07:15 | 08:00
| 16:18 | 17:11 | 18:01 | 19:54 | 20:43 | 21:21 | 21:20 | 20:37 | 19:31 | 18:22 | 16:23 | 15:56
1208:07 |07:26 | 06:28 | 06:18 | 05:19 | 04:48 | 05:01 | 05:44 | 06:3¢ | 07:22 | 07:16 | 08:01
| 16:20 | 17:13 | 18:03 | 19:55 | 20:45 | 21:22 | 21:20 | 20:35 | 19:29 | 18:20 | 16:21 | 15:56
1308:06 | 07:25 |06:26 | 06:16 | 05:18 | 04:48 | 05:02 | 05:46 | 06:35 |07:24 | 07:18 | 08:02
| 16:21 | 17:15 | 18:05 | 19:57 | 20:46 | 21:23 | 21:19 | 20:33 | 19:26 | 18:18 | 16:20 | 15:56
1408:06 | 07:23 | 06:24 | 06:14 | 05:16 | 04:47 | 05:03 | 05:47 | 06:37 |07:26 | 07:20 | 08:03
| 16:23 | 17:17 | 18:06 | 19:59 | 20:48 | 21:23 | 21:18 | 20:31 | 19:24 | 18:16 | 16:18 | 15:56
15]08:05 | 07:21 | 06:21 | 06:11 | 05:15 | 04:47 | 05:04 | 05:49 | 06:38 |07:27 | 07:22 | 08:04
| 16:24 | 17:19 | 18:08 | 20:00 | 20:49 | 21:24 | 21:17 | 20:29 | 19:22 | 18:14 | 16:17 | 15:56
16 |08:04 | 07:19 | 06:19 | 06:09  |05:13  |04:47 | 05:05 |05:50 | 06:40 | 07:29 | 07:23 | 08:04
| 16:26 | 17:20 | 18:10 | 20:02 | 20:51 | 21:24 | 21:16 | 20:27 | 19:19 | 18:12 | 16:15 | 15:56
17 108:03 | 07:17 | 06:17  |06:07 | 05:12  |04:47 | 05:07 |05:52 |06:42 | 07:31 | 07:25 | 08:05
| 16:27 | 17:22 | 18:12 | 20:04 | 20:52 | 21:25 | 21:15 | 20:25 | 19:17 | 18:09 | 16:14 | 15:56
18 108:02 | 07:15 | 06:15  |06:05 |05:10  |04:47 | 05:08 | 05:54 |06:43 | 07:33 | 07:27 | 08:06
| 16:29 | 17:24 | 18:13 | 20:05 | 20:54 | 21:25 | 21:14 | 20:23 | 19:15 | 18:07 | 16:13 | 15:56
19 108:01 | 07:13 | 06:12  |06:03 | 05:09  |04:47 | 05:09 |05:55 |06:45 | 07:3% | 07:28 | 08:07
|16:30  |17:26 | 18:15  [20:07  [20:55 | 21:25  [21:13  [20:21  [19:12 | 18:05 | 16:12 | 15:57
20108:00 |07:11 | 06:10 | 06:01  |05:07 | 04:47 |05:10  |05:57 | 06:46 | 07:36 | 07:30 | 08:07
116:32 | 17:28 | 18:17  |20:09  |20:57 | 21:26 | 21:12  |20:19 | 19:10  |18:03 |16:10 | 15:57
21 07:59 | 07:09 | 06:08 | 05:59 | 05:06 | 04:47 | 05:12 | 05:58 | 06:48 | 07:38 | 07:32 | 08:08
|16:3¢ | 17:29 | 18:18  [20:10  [20:58 | 21:26  |21:10  |20:17 | 19:08  |18:01  |16:09 | 15:57
22| 07:58 | 07:07 | 06:05 | 05:57 | 05:05 | 04:47 | 05:13 | 06:00 | 06:50 | 07:39 | 07:33 | 08:09
116:35 | 17:31 | 18:20  [20:12  [20:59 [ 21:26 | 21:09 | 20:15 | 19:06 | 17:59 | 16:08 | 15:58
23| 07:57 | 07:05 | 06:03 | 05:54 | 05:03 | 04:48 | 05:14 | 06:02 | 06:51 | 07:41 | 07:35 | 08:09
116:37 | 17:33 | 18:22  [20:14  |21:01  |21:26  |21:08  |20:13  [19:03 |17:57  |16:07 | 15:58
24| 07:56 | 07:03 | 06:01 | 05:52 | 05:02 | 04:48 | 05:16 | 06:03 | 06:53 | 07:43 | 07:37 | 08:09
116:39 | 17:35 | 18:23  [20:15  [21:02  |21:26  |21:06  |20:11 [ 19:01  |17:55 | 16:06 | 15:59
25 | 07:55 | 07:01 | 05:59 | 05:50 | 05:01 | 04:48 | 05:17 | 06:05 | 06:54 | 06:45 | 07:38 | 08:10
|16:41 | 17:37 | 18:25  [20:17  |21:03  |21:27 | 21:05 |20:09 | 1859  |16:53 |16:05 | 16:00
26 | 07:53 | 06:59 | 05:56 | 05:48 | 05:00 | 04:49 | 05:18 | 06:06 | 06:56 | 06:46 | 07:40 | 08:10
|16:42 | 17:38 | 18:27  [20:19  |21:05 |21:27  |21:04  |20:07 |18:56 |16:51 | 16:04 | 16:00
27| 07:52 | 06:57 | 05:54 | 05:46 | 04:59 | 04:49 | 05:20 | 06:08 | 06:58 | 06:48 | 07:41 | 08:10
|16:44 | 17:40 | 18:28  [20:20  |21:06  |21:27  |21:02  |20:04 | 18:54 |16:49 |16:03 | 16:01
28 | 07:51 | 06:54 | 05:52 | 05:44 | 04:58 | 04:50 | 05:21 | 06:10 | 06:59 | 06:50 | 07:43 | 08:11
|16:46  |17:42 | 18:30  [20:22 | 21:07 | 21:26  |21:01  [20:02 | 18:52 | 16:47 | 16:02 | 16:02
29 | 07:49 | | 06:49 | 05:42 | 04:57 | 04:50 | 05:23 | 06:11 | 07:01 | 06:52 | 07:44 | 08:11
|16:48 | 119:32  [20:24 | 21:08  |21:26  |20:59  |20:00 | 18:49  |16:45 | 16:01 | 16:03
30 | 07:48 | | 06:47 | 05:41 | 04:56 | 04:51 | 05:24 | 06:13 | 07:02 | 06:53 | 07:46 | 08:11
|16:49 | 119:3¢  [20:25 [ 21:10 | 21:26  |20:58 | 19:58 | 18:47  |16:43 | 16:01 | 16:04
31| 07:46 | | 06:45 | | 04:55 | | 05:26 | 06:14 | | 06:55 | | 08:11
16:51 | 119:35 | |21:11 | 120:56 | 19:56 | | 16:41 | | 16:05

Sonnenscheinstunden | 261 | 278 | 367 | 415 | 483 | 497 | 500 | 453 | 381 | 332 | 268 | 246
Anzahl Minuten mit Schatten 0 0 0 0 0 0 0 0 0 0 0 0
Tabellen-Layout: Die Daten fiir jeden Tag sind in Matrix wi (! zeit wie jahr):

Tag im Monat Sonnenaufgang  (SS:MM) Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (S5:MM) Schattenende/Minuten mit Schatten
Sonnenuntergang (SS:MM) Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (S5:MM) Schattenende/Minuten mit Schatten
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SHADOW - Kalender pro WEA

Berechnung: GesamtbelastungWEA: WEA I-27 - VESTAS V112-3.3 Gridstreame 3300 112.0 !O! NH: 140,0 m (Ges:196,0 m) (24)
Voraussetzungen fiir Berechnung des Schattenwurfs
Die dargestellten Zeiten sind die astronomisch maximal mdgliche 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 |Maérz | April | Mai | Juni | Juli |August | SeptembdiOktober | Novembe{Dezember
1]08:11 | 07:45 | 06:52 | 06:43 | 05:39 | 04:54 | 04:51 | 05:27 | 06:16 | 07:04 | 06:57 | 07:47
|16:06 | 16:53 | 17:44  [19:37 | 20:27 | 21:12 | 21:26  |20:55 | 19:53 | 18:45 |16:40 | 16:00
2]08:11 | 07:43 | 06:50 | 06:40 | 05:37 | 04:53 | 04:52 | 05:29 | 06:18 | 07:06 | 06:59 | 07:49
16:07 | 16:55 | 17:46  |19:39  [20:29 | 21:13 | 21:25  |20:53 | 19:51 | 1843  |16:38 | 15:59
31]08:11 | 07:42 | 06:48 | 06:38 | 05:35 | 04:53 | 04:53 | 05:30 | 06:19 | 07:07 | 07:01 | 07:50
|16:08 | 16:57 | 17:47  |19:40 | 20:30 | 21:14 | 21:25 | 20:51 | 19:49 | 18:40 | 16:36 | 15:59
41]08:11 | 07:40 | 06:46 | 06:36 | 05:33 | 04:52 | 04:53 | 05:32 | 06:21 | 07:09 | 07:02 | 07:51
116:09 | 16:58 | 17:49  |19:42 | 20:32 | 21:15 | 21:25 | 20:50 | 19:47 | 18:38 | 16:34 | 15:58
5108:10 | 07:39 | 06:44 | 06:33 | 05:31 | 04:51 | 04:54 | 05:33 | 06:22 | 07:11 | 07:04 | 07:53
| 16:10 | 17:00 | 17:51 | 19:44 | 20:33 | 21:16 | 21:24 | 20:48 | 19:45 | 18:36 | 16:32 | 15:58
6 08:10 | 07:37 | 06:41 | 06:31 | 05:29 | 04:51 | 04:55 | 05:35 | 06:24 | 07:12 | 07:06 | 07:54
|16:11  [17:02 | 17:53 | 19:45 [ 20:35 | 21:17 | 21:24 | 20:46 | 19:42 | 18:34 | 16:31 | 15:57
708:10 | 07:35 | 06:39 | 06:29 | 05:28 | 04:50 | 04:56 | 05:36 | 06:26 | 07:14 | 07:08 | 07:55
|16:13  |17:04 | 17:54 | 19:47  [20:37 | 21:18  |21:23 | 20:44 | 19:40  [18:31 | 16:29 | 15:57
8]08:09 |07:33 | 06:37 | 06:27 | 05:26 | 04:49 | 04:57 |05:38 | 06:27 | 07:16 | 07:09 | 07:56
|16:14  [17:06 | 17:56 | 19:49  [20:38 | 21:19  |21:23  [20:43 | 19:38 | 18:29 | 16:27 | 15:57
9]08:09 |07:32 |06:35 | 06:25 | 05:24 | 04:49 | 04:58  |05:39 | 06:29 | 07:17 | 07:11 | 07:58
| 16:15 | 17:08 | 17:58 | 19:50 | 20:40 | 21:20 | 21:22 | 20:41 | 19:35 | 18:27 | 16:26 | 15:56
10108:08 | 07:30 | 06:33 | 06:22 | 05:22 | 04:49 | 04:59 | 05:41 | 06:30 | 07:19 | 07:13 | 07:59
| 16:17 | 17:09 | 18:00 | 19:52 | 20:41 | 21:20 | 21:21 | 20:39 | 19:33 | 18:25 | 16:24 | 15:56
1108:08 | 07:28 | 06:30 | 06:20 | 05:21 | 04:48 | 05:00 | 05:43 | 06:32 | 07:21 | 07:15 | 08:00
| 16:18 | 17:11 | 18:01 | 19:54 | 20:43 | 21:21 | 21:20 | 20:37 | 19:31 | 18:22 | 16:23 | 15:56
1208:07 |07:26 | 06:28 | 06:18 | 05:19 | 04:48 | 05:01 | 05:44 | 06:3¢ | 07:22 | 07:16 | 08:01
| 16:20 | 17:13 | 18:03 | 19:55 | 20:45 | 21:22 | 21:20 | 20:35 | 19:29 | 18:20 | 16:21 | 15:56
1308:06 | 07:25 |06:26 | 06:16 | 05:18 | 04:48 | 05:02 | 05:46 | 06:35 |07:24 | 07:18 | 08:02
| 16:21 | 17:15 | 18:05 | 19:57 | 20:46 | 21:23 | 21:19 | 20:33 | 19:26 | 18:18 | 16:20 | 15:56
1408:06 | 07:23 | 06:24 | 06:14 | 05:16 | 04:47 | 05:03 | 05:47 | 06:37 |07:26 | 07:20 | 08:03
| 16:22 | 17:17 | 18:06 | 19:59 | 20:48 | 21:23 | 21:18 | 20:31 | 19:24 | 18:16 | 16:18 | 15:56
15]08:05 | 07:21 | 06:21 | 06:11 | 05:14 | 04:47 | 05:04 | 05:49 | 06:38 |07:27 | 07:22 | 08:04
| 16:24 | 17:19 | 18:08 | 20:00 | 20:49 | 21:24 | 21:17 | 20:29 | 19:22 | 18:14 | 16:17 | 15:56
16 |08:04 | 07:19 | 06:19 | 06:09  |05:13  |04:47 | 05:05 |05:50 | 06:40 | 07:29 | 07:23 | 08:04
| 16:26 | 17:20 | 18:10 | 20:02 | 20:51 | 21:24 | 21:16 | 20:27 | 19:19 | 18:12 | 16:15 | 15:56
17 108:03 | 07:17 | 06:17  |06:07 | 05:12  |04:47 | 05:06 |05:52  |06:41 | 07:31 | 07:25 | 08:05
| 16:27 | 17:22 | 18:12 | 20:04 | 20:52 | 21:25 | 21:15 | 20:25 | 19:17 | 18:09 | 16:14 | 15:56
18 |08:02 | 07:15 | 06:14  |06:05 | 05:10  |04:47 | 05:08 | 05:54 |06:43 | 07:33 | 07:27 | 08:06
| 16:29 | 17:24 | 18:13 | 20:05 | 20:54 | 21:25 | 21:14 | 20:23 | 19:15 | 18:07 | 16:13 | 15:56
19 108:01 | 07:13 | 06:12  |06:03 | 05:09  |04:47 | 05:09 |05:55 |06:45 | 07:3% | 07:28 | 08:07
|16:30  |17:26 | 18:15  [20:07  [20:55 | 21:25  [21:13  [20:21  [19:12 | 18:05 | 16:12 | 15:57
20108:00 |07:11 | 06:10 | 06:01  |05:07 | 04:47 |05:10  |05:57 | 06:46 | 07:36 | 07:30 | 08:07
116:32 | 17:28 | 18:17  |20:09  |20:57 | 21:26 | 21:12  |20:19 | 19:10  |18:03 |16:10 | 15:57
21 07:59 | 07:09 | 06:08 | 05:59 | 05:06 | 04:47 | 05:12 | 05:58 | 06:48 | 07:38 | 07:32 | 08:08
|16:3¢ | 17:29 | 18:18  [20:10  [20:58 | 21:26  |21:10  |20:17 | 19:08  |18:01  |16:09 | 15:57
22| 07:58 | 07:07 | 06:05 | 05:57 | 05:05 | 04:47 | 05:13 | 06:00 | 06:49 | 07:39 | 07:33 | 08:09
116:35 | 17:31 | 18:20  [20:12  [20:59 [ 21:26 | 21:09 | 20:15 [ 19:06 | 17:59 | 16:08 | 15:58
23| 07:57 | 07:05 | 06:03 | 05:54 | 05:03 | 04:48 | 05:14 | 06:02 | 06:51 | 07:41 | 07:35 | 08:09
116:37 | 17:33 | 18:22  [20:14  |21:01  |21:26  |21:08  |20:13  [19:03 |17:57  |16:07 | 15:58
24| 07:56 | 07:03 | 06:01 | 05:52 | 05:02 | 04:48 | 05:16 | 06:03 | 06:53 | 07:43 | 07:37 | 08:09
116:39 | 17:35 | 18:23  [20:15  [21:02  |21:26  |21:06  |20:11 [ 19:01  |17:55 | 16:06 | 15:59
25 | 07:55 | 07:01 | 05:59 | 05:50 | 05:01 | 04:48 | 05:17 | 06:05 | 06:54 | 06:45 | 07:38 | 08:10
|16:40 | 17:37 | 18:25  [20:17  |21:03  |21:27 | 21:05 |20:09 | 1859  |16:53 | 16:05 | 16:00
26 | 07:53 | 06:59 | 05:56 | 05:48 | 05:00 | 04:49 | 05:18 | 06:06 | 06:56 | 06:46 | 07:40 | 08:10
|16:42 | 17:38 | 18:27  [20:19  |21:05 |21:27  |21:04  |20:07 |18:56 |16:51 | 16:04 | 16:00
27| 07:52 | 06:57 | 05:54 | 05:46 | 04:59 | 04:49 | 05:20 | 06:08 | 06:58 | 06:48 | 07:41 | 08:10
|16:44 | 17:40 | 18:28  [20:20  |21:06  |21:26  |21:02  |20:04 | 18:54 |16:49  |16:03 | 16:01
28 | 07:51 | 06:54 | 05:52 | 05:44 | 04:58 | 04:50 | 05:21 | 06:10 | 06:59 | 06:50 | 07:43 | 08:11
|16:46  |17:42 | 18:30  [20:22 | 21:07 | 21:26  |21:01  [20:02 | 18:52 | 16:47 | 16:02 | 16:02
29 | 07:49 | | 06:49 | 05:42 | 04:57 | 04:50 | 05:23 | 06:11 | 07:01 | 06:52 | 07:44 | 08:11
|16:48 | 119:32  [20:24 | 21:08  |21:26  |20:59  |20:00 | 18:49  |16:45 | 16:01 | 16:03
30 | 07:48 | | 06:47 | 05:41 | 04:56 | 04:51 | 05:24 | 06:13 | 07:02 | 06:53 | 07:46 | 08:11
|16:49 | 119:33  [20:25 [ 21:10 | 21:26  |20:58 | 19:58 | 18:47  |16:43 | 16:01 | 16:04
31| 07:46 | | 06:45 | | 04:55 | | 05:26 | 06:14 | | 06:55 | | 08:11
16:51 | 119:35 | |21:11 | 120:56 | 19:56 | | 16:41 | | 16:05

Sonnenscheinstunden | 261 | 278 | 367 | 415 | 483 | 497 | 500 | 453 | 381 | 332 | 268 | 246
Anzahl Minuten mit Schatten 0 0 0 0 0 0 0 0 0 0 0 0
Tabellen-Layout: Die Daten fiir jeden Tag sind in Matrix wi (! zeit wie jahr):

Tag im Monat Sonnenaufgang  (SS:MM) Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (S5:MM) Schattenende/Minuten mit Schatten
Sonnenuntergang (SS:MM) Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (S5:MM) Schattenende/Minuten mit Schatten
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SHADOW - Kalender pro WEA

Berechnung: GesamtbelastungWEA: WEA 1-28 - VESTAS V112-3.3 Gridstreame 3300 112.0 !O! NH: 140,0 m (Ges:196,0 m) (25)
Voraussetzungen fiir Berechnung des Schattenwurfs
Die dargestellten Zeiten sind die astronomisch maximal mdgliche 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 |Maérz | April | Mai | Juni | Juli |August | SeptembdiOktober | Novembe{Dezember
1]08:11 | 07:45 | 06:52 | 06:43 | 05:39 | 04:54 | 04:51 | 05:27 | 06:16 | 07:04 | 06:57 | 07:47
|16:06 | 16:53 | 17:44  [19:37 | 20:27 | 21:12 | 21:26  |20:55 | 19:54 | 18:45 | 16:40 | 16:00
2]08:11 | 07:43 | 06:50 | 06:40 | 05:37 | 04:53 | 04:52 | 05:29 | 06:18 | 07:06 | 06:59 | 07:49
|16:07 | 16:55 | 17:46  |19:39  [20:29 | 21:13 | 21:26  |20:53 | 19:51 | 1843  |16:38 | 15:59
31]08:11 | 07:42 | 06:48 | 06:38 | 05:35 | 04:53 | 04:53 | 05:30 | 06:19 | 07:07 | 07:01 | 07:50
|16:08 | 16:57 | 17:47  |19:40 | 20:30 | 21:14 | 21:25 | 20:51 | 19:49 | 18:40 | 16:36 | 15:59
41]08:11 | 07:40 | 06:46 | 06:36 | 05:33 | 04:52 | 04:53 | 05:32 | 06:21 | 07:09 | 07:02 | 07:51
116:09 | 16:58 | 17:49  |19:42 | 20:32 | 21:15 | 21:25 | 20:50 | 19:47 | 18:38 | 16:34 | 15:58
5108:10 | 07:39 | 06:44 | 06:34 | 05:31 | 04:51 | 04:54 | 05:33 | 06:22 | 07:11 | 07:04 | 07:53
| 16:10 | 17:00 | 17:51 | 19:44 | 20:33 | 21:16 | 21:24 | 20:48 | 19:45 | 18:36 | 16:33 | 15:58
6 08:10 | 07:37 | 06:41 | 06:31 | 05:29 | 04:51 | 04:55 | 05:35 | 06:24 | 07:12 | 07:06 | 07:54
|16:12  [17:02 | 17:53 | 19:45  [20:35 | 21:17 | 21:24 | 20:46 | 19:42 | 18:34 | 16:31 | 15:57
708:10 | 07:35 | 06:39 | 06:29 | 05:28 | 04:50 | 04:56 | 05:36 | 06:26 | 07:14 | 07:08 | 07:55
|16:13  |17:04 | 17:54 | 19:47  [20:37 | 21:18  |21:23 | 20:44 | 19:40  [18:31 | 16:29 | 15:57
8]08:09 |07:3¢ | 06:37 | 06:27 | 05:26 | 04:49 | 04:57 |05:38 | 06:27 | 07:16 | 07:09 | 07:56
|16:14  |17:06 | 17:56 | 19:49  [20:38 | 21:19  |21:23  [20:43 | 19:38  |18:29 | 16:28 | 15:57
9]08:09 |07:32 |06:35 | 06:25 | 05:24 | 04:49 | 04:58  |05:39 | 06:29 | 07:17 | 07:11 | 07:58
| 16:15 | 17:08 | 17:58 | 19:50 | 20:40 | 21:20 | 21:22 | 20:41 | 19:36 | 18:27 | 16:26 | 15:56
10108:08 | 07:30 | 06:33 | 06:22 | 05:23 | 04:49 | 04:59 | 05:41 | 06:30 | 07:19 | 07:13 | 07:59
| 16:17 | 17:09 | 18:00 | 19:52 | 20:42 | 21:20 | 21:21 | 20:39 | 19:33 | 18:25 | 16:24 | 15:56
1108:08 | 07:28 | 06:30 | 06:20 | 05:21 | 04:48 | 05:00 | 05:43 | 06:32 | 07:21 | 07:15 | 08:00
| 16:18 | 17:11 | 18:01 | 19:54 | 20:43 | 21:21 | 21:20 | 20:37 | 19:31 | 18:22 | 16:23 | 15:56
1208:07 |07:26 | 06:28 | 06:18 | 05:19 | 04:48 | 05:01 | 05:44 | 06:3¢ | 07:22 | 07:16 | 08:01
| 16:20 | 17:13 | 18:03 | 19:55 | 20:45 | 21:22 | 21:20 | 20:35 | 19:29 | 18:20 | 16:21 | 15:56
1308:06 | 07:25 |06:26 | 06:16 | 05:18 | 04:48 | 05:02 | 05:46 | 06:35 |07:24 | 07:18 | 08:02
| 16:21 | 17:15 | 18:05 | 19:57 | 20:46 | 21:23 | 21:19 | 20:33 | 19:26 | 18:18 | 16:20 | 15:56
1408:06 | 07:23 | 06:24 | 06:14 | 05:16 | 04:47 | 05:03 | 05:47 | 06:37 |07:26 | 07:20 | 08:03
| 16:23 | 17:17 | 18:06 | 19:59 | 20:48 | 21:23 | 21:18 | 20:31 | 19:24 | 18:16 | 16:18 | 15:56
15]08:05 | 07:21 | 06:21 | 06:11 | 05:15 | 04:47 | 05:04 | 05:49 | 06:38 |07:27 | 07:22 | 08:04
| 16:24 | 17:19 | 18:08 | 20:00 | 20:49 | 21:24 | 21:17 | 20:29 | 19:22 | 18:14 | 16:17 | 15:56
16| 08:04 | 07:19 | 06:19 | 06:09  |05:13 | 04:47 | 05:05 |05:50 | 06:40 | 07:29 | 07:23 | 08:05
| 16:26 | 17:20 | 18:10 | 20:02 | 20:51 | 21:24 | 21:16 | 20:27 | 19:19 | 18:12 | 16:16 | 15:56
17 108:03 | 07:17 | 06:17  |06:07 | 05:12  |04:47 | 05:07 |05:52 |06:42 | 07:31 | 07:25 | 08:05
| 16:27 | 17:22 | 18:12 | 20:04 | 20:52 | 21:25 | 21:15 | 20:25 | 19:17 | 18:09 | 16:14 | 15:56
18 108:02 | 07:15 | 06:15  |06:05 |05:10  |04:47 | 05:08 | 05:54 |06:43 | 07:33 | 07:27 | 08:06
| 16:29 | 17:24 | 18:13 | 20:05 | 20:54 | 21:25 | 21:14 | 20:23 | 19:15 | 18:07 | 16:13 | 15:56
19 108:01 | 07:13 | 06:12  |06:03 | 05:09  |04:47 | 05:09 |05:55 |06:45 | 07:3% | 07:28 | 08:07
|16:30  |17:26 | 18:15  [20:07  [20:55 | 21:25  [21:13  [20:21  [19:13 | 18:05 | 16:12 | 15:57
20108:00 |07:11 | 06:10 | 06:01  |05:07 | 04:47 |05:10 | 05:57 | 06:46 | 07:36 | 07:30 | 08:07
116:32 | 17:28 | 18:17  |20:09  |20:57 | 21:26 | 21:12  |20:19 | 19:10  |18:03 |16:10 | 15:57
21 07:59 | 07:09 | 06:08 | 05:59 | 05:06 | 04:47 | 05:12 | 05:58 | 06:48 | 07:38 | 07:32 | 08:08
|16:3¢ | 17:29 | 18:18  [20:10  [20:58 | 21:26  |21:10  |20:17 | 19:08  |18:01  |16:09 | 15:57
22| 07:58 | 07:07 | 06:05 | 05:57 | 05:05 | 04:47 | 05:13 | 06:00 | 06:50 | 07:39 | 07:33 | 08:09
116:35 | 17:31 | 18:20  [20:12  [20:59 [ 21:26 | 21:09 | 20:15 | 19:06 | 17:59 | 16:08 | 15:58
23| 07:57 | 07:05 | 06:03 | 05:55 | 05:04 | 04:48 | 05:14 | 06:02 | 06:51 | 07:41 | 07:35 | 08:09
116:37 | 17:33 | 18:22  [20:14  |21:01  |21:26  |21:08  |20:13  [19:03 |17:57 |16:07 | 15:58
24| 07:56 | 07:03 | 06:01 | 05:52 | 05:02 | 04:48 | 05:16 | 06:03 | 06:53 | 07:43 | 07:37 | 08:09
116:39 | 17:35 | 18:23  [20:15  [21:02  |21:27  |21:07  |20:11 [ 19:01  [17:55 | 16:06 | 15:59
25 | 07:55 | 07:01 | 05:59 | 05:50 | 05:01 | 04:48 | 05:17 | 06:05 | 06:54 | 06:45 | 07:38 | 08:10
|16:41 | 17:37 | 18:25  [20:17  |21:03  |21:27 | 21:05 |20:09 | 1859  |16:53 |16:05 | 16:00
26 | 07:53 | 06:59 | 05:56 | 05:48 | 05:00 | 04:49 | 05:18 | 06:06 | 06:56 | 06:46 | 07:40 | 08:10
|16:42 | 17:38 | 18:27  [20:19  |21:05 |21:27  |21:04  |20:07 |18:56 |16:51 | 16:04 | 16:00
27| 07:52 | 06:57 | 05:54 | 05:46 | 04:59 | 04:49 | 05:20 | 06:08 | 06:58 | 06:48 | 07:41 | 08:10
|16:44 | 17:40 | 18:29  [20:20  |21:06  |21:27  |21:02  |20:04 | 18:54 |16:49 |16:03 | 16:01
28 | 07:51 | 06:54 | 05:52 | 05:44 | 04:58 | 04:50 | 05:21 | 06:10 | 06:59 | 06:50 | 07:43 | 08:11
|16:46  |17:42 | 18:30  [20:22 | 21:07 | 21:26  |21:01  [20:02 | 18:52 | 16:47 | 16:02 | 16:02
29 | 07:49 | | 06:49 | 05:43 | 04:57 | 04:50 | 05:23 | 06:11 | 07:01 | 06:52 | 07:44 | 08:11
|16:48 | 119:32  [20:24 | 21:08  |21:26  |20:59  |20:00 | 18:49  |16:45 | 16:01 | 16:03
30 | 07:48 | | 06:47 | 05:41 | 04:56 | 04:51 | 05:24 | 06:13 | 07:03 | 06:54 | 07:46 | 08:11
|16:49 | 119:3¢  [20:25 [ 21:10 | 21:26  |20:58 | 19:58 | 18:47  |16:43 | 16:01 | 16:04
31| 07:46 | | 06:45 | | 04:55 | | 05:26 | 06:14 | | 06:55 | | 08:11
16:51 | 119:35 | |21:11 | 120:56 | 19:56 | | 16:41 | | 16:05

Sonnenscheinstunden | 261 | 278 | 367 | 415 | 483 | 497 | 500 | 453 | 381 | 332 | 268 | 246
Anzahl Minuten mit Schatten 0 0 0 0 0 0 0 0 0 0 0 0
Tabellen-Layout: Die Daten fiir jeden Tag sind in Matrix wi (! zeit wie jahr):

Tag im Monat Sonnenaufgang  (SS:MM) Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (S5:MM) Schattenende/Minuten mit Schatten
Sonnenuntergang (SS:MM) Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (S5:MM) Schattenende/Minuten mit Schatten
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SHADOW - Kalender pro WEA

Berechnung: GesamtbelastungWEA: WEA I-29 - VESTAS V112-3.3 Gridstreame 3300 112.0 !O! NH: 140,0 m (Ges:196,0 m) (26)
Voraussetzungen fiir Berechnung des Schattenwurfs
Die dargestellten Zeiten sind die astronomisch maximal mdgliche 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 |Maérz | April | Mai | Juni | Juli |August | SeptembdiOktober | Novembe{Dezember
1]08:11 | 07:45 | 06:52 | 06:43 | 05:39 | 04:54 | 04:51 | 05:27 | 06:16 | 07:04 | 06:57 | 07:47
|16:06 | 16:53 | 17:44  [19:37 | 20:27 | 21:12 | 21:26  |20:55 | 19:54 | 18:45 | 16:40 | 16:00
2]08:11 | 07:43 | 06:50 | 06:40 | 05:37 | 04:53 | 04:52 | 05:29 | 06:18 | 07:06 | 06:59 | 07:49
16:07 | 16:55 | 17:46  |19:39  [20:29 | 21:13 | 21:25  |20:53 | 19:51 | 1843  |16:38 | 15:59
31]08:11 | 07:42 | 06:48 | 06:38 | 05:35 | 04:53 | 04:53 | 05:30 | 06:19 | 07:07 | 07:01 | 07:50
|16:08 | 16:57 | 17:47  |19:40 | 20:30 | 21:14 | 21:25 | 20:51 | 19:49 | 18:40 | 16:36 | 15:59
41]08:11 | 07:40 | 06:46 | 06:36 | 05:33 | 04:52 | 04:53 | 05:32 | 06:21 | 07:09 | 07:02 | 07:51
116:09 | 16:58 | 17:49  |19:42 | 20:32 | 21:15 | 21:25 | 20:50 | 19:47 | 18:38 | 16:34 | 15:58
5108:10 | 07:39 | 06:44 | 06:34 | 05:31 | 04:51 | 04:54 | 05:33 | 06:22 | 07:11 | 07:04 | 07:53
| 16:10 | 17:00 | 17:51 | 19:44 | 20:33 | 21:16 | 21:24 | 20:48 | 19:45 | 18:36 | 16:33 | 15:58
6 08:10 | 07:37 | 06:41 | 06:31 | 05:29 | 04:51 | 04:55 | 05:35 | 06:24 | 07:12 | 07:06 | 07:54
|16:11  [17:02 | 17:53 | 19:45 [ 20:35 | 21:17 | 21:24 | 20:46 | 19:42 | 18:34 | 16:31 | 15:57
708:10 | 07:35 | 06:39 | 06:29 | 05:28 | 04:50 | 04:56 | 05:36 | 06:26 | 07:14 | 07:08 | 07:55
|16:13  |17:04 | 17:54 | 19:47  [20:37 | 21:18  |21:23 | 20:44 | 19:40  [18:31 | 16:29 | 15:57
8]08:09 |07:3¢ | 06:37 | 06:27 | 05:26 | 04:49 | 04:57 |05:38 | 06:27 | 07:16 | 07:09 | 07:56
|16:14  [17:06 | 17:56 | 19:49  [20:38 | 21:19  |21:23  [20:43 | 19:38  |18:29 | 16:27 | 15:57
9]08:09 |07:32 |06:35 | 06:25 | 05:24 | 04:49 | 04:58  |05:39 | 06:29 | 07:17 | 07:11 | 07:58
| 16:15 | 17:08 | 17:58 | 19:50 | 20:40 | 21:20 | 21:22 | 20:41 | 19:35 | 18:27 | 16:26 | 15:56
10108:08 | 07:30 | 06:33 | 06:22 | 05:23 | 04:49 | 04:59 | 05:41 | 06:30 | 07:19 | 07:13 | 07:59
| 16:17 | 17:09 | 18:00 | 19:52 | 20:41 | 21:20 | 21:21 | 20:39 | 19:33 | 18:25 | 16:24 | 15:56
1108:08 | 07:28 | 06:30 | 06:20 | 05:21 | 04:48 | 05:00 | 05:43 | 06:32 | 07:21 | 07:15 | 08:00
| 16:18 | 17:11 | 18:01 | 19:54 | 20:43 | 21:21 | 21:20 | 20:37 | 19:31 | 18:22 | 16:23 | 15:56
1208:07 |07:26 | 06:28 | 06:18 | 05:19 | 04:48 | 05:01 | 05:44 | 06:3¢ | 07:22 | 07:16 | 08:01
| 16:20 | 17:13 | 18:03 | 19:55 | 20:45 | 21:22 | 21:20 | 20:35 | 19:29 | 18:20 | 16:21 | 15:56
1308:06 | 07:25 |06:26 | 06:16 | 05:18 | 04:48 | 05:02 | 05:46 | 06:35 |07:24 | 07:18 | 08:02
| 16:21 | 17:15 | 18:05 | 19:57 | 20:46 | 21:23 | 21:19 | 20:33 | 19:26 | 18:18 | 16:20 | 15:56
1408:06 | 07:23 | 06:24 | 06:14 | 05:16 | 04:47 | 05:03 | 05:47 | 06:37 |07:26 | 07:20 | 08:03
| 16:23 | 17:17 | 18:06 | 19:59 | 20:48 | 21:23 | 21:18 | 20:31 | 19:24 | 18:16 | 16:18 | 15:56
15]08:05 | 07:21 | 06:21 | 06:11 | 05:15 | 04:47 | 05:04 | 05:49 | 06:38 |07:27 | 07:22 | 08:04
| 16:24 | 17:19 | 18:08 | 20:00 | 20:49 | 21:24 | 21:17 | 20:29 | 19:22 | 18:14 | 16:17 | 15:56
16 |08:04 | 07:19 | 06:19 | 06:09  |05:13  |04:47 | 05:05 |05:50 | 06:40 | 07:29 | 07:23 | 08:04
| 16:26 | 17:20 | 18:10 | 20:02 | 20:51 | 21:24 | 21:16 | 20:27 | 19:19 | 18:12 | 16:15 | 15:56
17 108:03 | 07:17 | 06:17  |06:07 | 05:12  |04:47 | 05:07 |05:52 |06:42 | 07:31 | 07:25 | 08:05
| 16:27 | 17:22 | 18:12 | 20:04 | 20:52 | 21:25 | 21:15 | 20:25 | 19:17 | 18:09 | 16:14 | 15:56
18 108:02 | 07:15 | 06:15  |06:05 |05:10  |04:47 | 05:08 | 05:54 |06:43 | 07:33 | 07:27 | 08:06
| 16:29 | 17:24 | 18:13 | 20:05 | 20:54 | 21:25 | 21:14 | 20:23 | 19:15 | 18:07 | 16:13 | 15:56
19 108:01 | 07:13 | 06:12  |06:03 | 05:09  |04:47 | 05:09 |05:55 |06:45 | 07:3% | 07:28 | 08:07
|16:30  |17:26 | 18:15  [20:07  [20:55 | 21:25  [21:13  [20:21  [19:12 | 18:05 | 16:12 | 15:57
20108:00 |07:11 | 06:10 | 06:01  |05:07 | 04:47 |05:10  |05:57 | 06:46 | 07:36 | 07:30 | 08:07
116:32 | 17:28 | 18:17  |20:09  |20:57 | 21:26 | 21:12  |20:19 | 19:10  |18:03 |16:10 | 15:57
21 07:59 | 07:09 | 06:08 | 05:59 | 05:06 | 04:47 | 05:12 | 05:58 | 06:48 | 07:38 | 07:32 | 08:08
|16:3¢ | 17:29 | 18:18  [20:10  [20:58 | 21:26  |21:10  |20:17 | 19:08  |18:01  |16:09 | 15:57
22| 07:58 | 07:07 | 06:05 | 05:57 | 05:05 | 04:47 | 05:13 | 06:00 | 06:50 | 07:39 | 07:33 | 08:09
116:35 | 17:31 | 18:20  [20:12  [20:59 [ 21:26 | 21:09 | 20:15 | 19:06 | 17:59 | 16:08 | 15:58
23| 07:57 | 07:05 | 06:03 | 05:54 | 05:04 | 04:48 | 05:14 | 06:02 | 06:51 | 07:41 | 07:35 | 08:09
116:37 | 17:33 | 18:22  [20:14  |21:01  |21:26  |21:08  |20:13  [19:03 |17:57 | 16:07 | 15:58
24| 07:56 | 07:03 | 06:01 | 05:52 | 05:02 | 04:48 | 05:16 | 06:03 | 06:53 | 07:43 | 07:37 | 08:09
116:39 | 17:35 | 18:23  [20:15  [21:02  |21:26  |21:06  |20:11 [ 19:01  |17:55 | 16:06 | 15:59
25 | 07:55 | 07:01 | 05:59 | 05:50 | 05:01 | 04:48 | 05:17 | 06:05 | 06:54 | 06:45 | 07:38 | 08:10
|16:41 | 17:37 | 18:25  [20:17  |21:03  |21:27 | 21:05 |20:09 | 1859  |16:53 |16:05 | 16:00
26 | 07:53 | 06:59 | 05:56 | 05:48 | 05:00 | 04:49 | 05:18 | 06:06 | 06:56 | 06:46 | 07:40 | 08:10
|16:42 | 17:38 | 18:27  [20:19  |21:05 |21:27  |21:04  |20:07 |18:56 |16:51 | 16:04 | 16:00
27| 07:52 | 06:57 | 05:54 | 05:46 | 04:59 | 04:49 | 05:20 | 06:08 | 06:58 | 06:48 | 07:41 | 08:10
|16:44 | 17:40 | 18:28  [20:20  |21:06  |21:26  |21:02  |20:04 | 18:54 |16:49  |16:03 | 16:01
28 | 07:51 | 06:54 | 05:52 | 05:44 | 04:58 | 04:50 | 05:21 | 06:10 | 06:59 | 06:50 | 07:43 | 08:11
|16:46  |17:42 | 18:30  [20:22 | 21:07 | 21:26  |21:01  [20:02 | 18:52 | 16:47 | 16:02 | 16:02
29 | 07:49 | | 06:49 | 05:42 | 04:57 | 04:50 | 05:23 | 06:11 | 07:01 | 06:52 | 07:44 | 08:11
|16:48 | 119:32  [20:24 | 21:08  |21:26  |20:59  |20:00 | 18:49  |16:45 | 16:01 | 16:03
30 | 07:48 | | 06:47 | 05:41 | 04:56 | 04:51 | 05:24 | 06:13 | 07:02 | 06:53 | 07:46 | 08:11
|16:49 | 119:3¢  [20:25 [ 21:10 | 21:26  |20:58 | 19:58 | 18:47  |16:43 | 16:01 | 16:04
31| 07:46 | | 06:45 | | 04:55 | | 05:26 | 06:14 | | 06:55 | | 08:11
16:51 | 119:35 | |21:11 | 120:56 | 19:56 | | 16:41 | | 16:05

Sonnenscheinstunden | 261 | 278 | 367 | 415 | 483 | 497 | 500 | 453 | 381 | 332 | 268 | 246
Anzahl Minuten mit Schatten 0 0 0 0 0 0 0 0 0 0 0 0
Tabellen-Layout: Die Daten fiir jeden Tag sind in Matrix wi (! zeit wie jahr):

Tag im Monat Sonnenaufgang  (SS:MM) Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (S5:MM) Schattenende/Minuten mit Schatten
Sonnenuntergang (SS:MM) Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (S5:MM) Schattenende/Minuten mit Schatten
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SHADOW - Kalender pro WEA

Berechnung: GesamtbelastungWEA: WEA I-30 - VESTAS V112-3.3 Gridstreame 3300 112.0 !O! NH: 140,0 m (Ges:196,0 m) (27)
Voraussetzungen fiir Berechnung des Schattenwurfs
Die dargestellten Zeiten sind die astronomisch maximal mdgliche 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 |Maérz | April | Mai | Juni | Juli |August | SeptembdiOktober | Novembe{Dezember
1]08:11 | 07:45 | 06:52 | 06:43 | 05:39 | 04:54 | 04:51 | 05:27 | 06:16 | 07:04 | 06:57 | 07:47
|16:06 | 16:53 | 17:44  [19:37 | 20:27 | 21:12 | 21:26  |20:55 | 19:53 | 18:45 |16:40 | 16:00
2]08:11 | 07:43 | 06:50 | 06:40 | 05:37 | 04:53 | 04:52 | 05:29 | 06:18 | 07:06 | 06:59 | 07:49
16:07 | 16:55 | 17:46  |19:39  [20:29 | 21:13 | 21:25  |20:53 | 19:51 | 1843  |16:38 | 15:59
31]08:11 | 07:42 | 06:48 | 06:38 | 05:35 | 04:53 | 04:53 | 05:30 | 06:19 | 07:07 | 07:01 | 07:50
|16:08 | 16:57 | 17:47  |19:40 | 20:30 | 21:14 | 21:25 | 20:51 | 19:49 | 18:40 | 16:36 | 15:59
41]08:11 | 07:40 | 06:46 | 06:36 | 05:33 | 04:52 | 04:53 | 05:32 | 06:21 | 07:09 | 07:02 | 07:51
116:09 | 16:58 | 17:49  |19:42 | 20:32 | 21:15 | 21:25 | 20:50 | 19:47 | 18:38 | 16:34 | 15:58
5108:10 | 07:39 | 06:44 | 06:34 | 05:31 | 04:51 | 04:54 | 05:33 | 06:22 | 07:11 | 07:04 | 07:53
| 16:10 | 17:00 | 17:51 | 19:44 | 20:33 | 21:16 | 21:24 | 20:48 | 19:45 | 18:36 | 16:32 | 15:58
6 08:10 | 07:37 | 06:41 | 06:31 | 05:29 | 04:51 | 04:55 | 05:35 | 06:24 | 07:12 | 07:06 | 07:54
|16:11  [17:02 | 17:53 | 19:45 [ 20:35 | 21:17 | 21:24 | 20:46 | 19:42 | 18:34 | 16:31 | 15:57
708:10 | 07:35 | 06:39 | 06:29 | 05:28 | 04:50 | 04:56 | 05:36 | 06:26 | 07:14 | 07:08 | 07:55
|16:13  |17:04 | 17:54 | 19:47  [20:37 | 21:18  |21:23 | 20:44 | 19:40  [18:31 | 16:29 | 15:57
8]08:09 |07:33 | 06:37 | 06:27 | 05:26 | 04:49 | 04:57 |05:38 | 06:27 | 07:16 | 07:09 | 07:56
|16:14  [17:06 | 17:56 | 19:49  [20:38 | 21:19  |21:23  [20:43 | 19:38 | 18:29 | 16:27 | 15:57
9]08:09 |07:32 |06:35 | 06:25 | 05:24 | 04:49 | 04:58  |05:39 | 06:29 | 07:17 | 07:11 | 07:58
| 16:15 | 17:08 | 17:58 | 19:50 | 20:40 | 21:20 | 21:22 | 20:41 | 19:35 | 18:27 | 16:26 | 15:56
10108:08 | 07:30 | 06:33 | 06:22 | 05:22 | 04:49 | 04:59 | 05:41 | 06:30 | 07:19 | 07:13 | 07:59
| 16:17 | 17:09 | 18:00 | 19:52 | 20:41 | 21:20 | 21:21 | 20:39 | 19:33 | 18:25 | 16:24 | 15:56
1108:08 | 07:28 | 06:30 | 06:20 | 05:21 | 04:48 | 05:00 | 05:43 | 06:32 | 07:21 | 07:15 | 08:00
| 16:18 | 17:11 | 18:01 | 19:54 | 20:43 | 21:21 | 21:20 | 20:37 | 19:31 | 18:22 | 16:23 | 15:56
1208:07 |07:26 | 06:28 | 06:18 | 05:19 | 04:48 | 05:01 | 05:44 | 06:3¢ | 07:22 | 07:16 | 08:01
| 16:20 | 17:13 | 18:03 | 19:55 | 20:45 | 21:22 | 21:20 | 20:35 | 19:29 | 18:20 | 16:21 | 15:56
1308:06 | 07:25 |06:26 | 06:16 | 05:18 | 04:48 | 05:02 | 05:46 | 06:35 |07:24 | 07:18 | 08:02
| 16:21 | 17:15 | 18:05 | 19:57 | 20:46 | 21:22 | 21:19 | 20:33 | 19:26 | 18:18 | 16:20 | 15:56
1408:06 | 07:23 | 06:24 | 06:14 | 05:16 | 04:47 | 05:03 | 05:47 | 06:37 |07:26 | 07:20 | 08:03
| 16:23 | 17:17 | 18:06 | 19:59 | 20:48 | 21:23 | 21:18 | 20:31 | 19:24 | 18:16 | 16:18 | 15:56
15]08:05 | 07:21 | 06:21 | 06:11 | 05:15 | 04:47 | 05:04 | 05:49 | 06:38 |07:27 | 07:22 | 08:04
| 16:24 | 17:19 | 18:08 | 20:00 | 20:49 | 21:24 | 21:17 | 20:29 | 19:22 | 18:14 | 16:17 | 15:56
16 |08:04 | 07:19 | 06:19 | 06:09  |05:13  |04:47 | 05:05 |05:50 | 06:40 | 07:29 | 07:23 | 08:04
| 16:26 | 17:20 | 18:10 | 20:02 | 20:51 | 21:24 | 21:16 | 20:27 | 19:19 | 18:12 | 16:15 | 15:56
17 108:03 | 07:17 | 06:17  |06:07 | 05:12  |04:47 | 05:07 |05:52 |06:41 | 07:31 | 07:25 | 08:05
| 16:27 | 17:22 | 18:12 | 20:04 | 20:52 | 21:25 | 21:15 | 20:25 | 19:17 | 18:09 | 16:14 | 15:56
18 |08:02 | 07:15 | 06:14  |06:05 | 05:10  |04:47 | 05:08 | 05:54 |06:43 | 07:33 | 07:27 | 08:06
| 16:29 | 17:24 | 18:13 | 20:05 | 20:54 | 21:25 | 21:14 | 20:23 | 19:15 | 18:07 | 16:13 | 15:56
19 108:01 | 07:13 | 06:12  |06:03 | 05:09  |04:47 | 05:09 |05:55 |06:45 | 07:3% | 07:28 | 08:07
|16:30  |17:26 | 18:15  [20:07  [20:55 | 21:25  [21:13  [20:21  [19:12 | 18:05 | 16:12 | 15:57
20108:00 |07:11 | 06:10 | 06:01  |05:07 | 04:47 |05:10  |05:57 | 06:46 | 07:36 | 07:30 | 08:07
116:32 | 17:28 | 18:17  |20:09  |20:57 | 21:26 | 21:12  |20:19 | 19:10  |18:03 |16:10 | 15:57
21 07:59 | 07:09 | 06:08 | 05:59 | 05:06 | 04:47 | 05:12 | 05:58 | 06:48 | 07:38 | 07:32 | 08:08
|16:3¢ | 17:29 | 18:18  [20:10  [20:58 | 21:26  |21:10  |20:17 | 19:08  |18:01  |16:09 | 15:57
22| 07:58 | 07:07 | 06:05 | 05:57 | 05:05 | 04:47 | 05:13 | 06:00 | 06:49 | 07:39 | 07:33 | 08:09
116:35 | 17:31 | 18:20  [20:12  [20:59 [ 21:26 | 21:09 | 20:15 [ 19:06 | 17:59 | 16:08 | 15:58
23| 07:57 | 07:05 | 06:03 | 05:54 | 05:03 | 04:48 | 05:14 | 06:02 | 06:51 | 07:41 | 07:35 | 08:09
116:37 | 17:33 | 18:22  [20:14  |21:01  |21:26  |21:08  |20:13  [19:03 |17:57  |16:07 | 15:58
24| 07:56 | 07:03 | 06:01 | 05:52 | 05:02 | 04:48 | 05:16 | 06:03 | 06:53 | 07:43 | 07:37 | 08:09
116:39 | 17:35 | 18:23  [20:15  [21:02  |21:26  |21:06  |20:11 [ 19:01  |17:55 | 16:06 | 15:59
25 | 07:55 | 07:01 | 05:59 | 05:50 | 05:01 | 04:48 | 05:17 | 06:05 | 06:54 | 06:45 | 07:38 | 08:10
|16:40 | 17:37 | 18:25  [20:17  |21:03  |21:27 | 21:05 |20:09 | 1859  |16:53 | 16:05 | 16:00
26 | 07:53 | 06:59 | 05:56 | 05:48 | 05:00 | 04:49 | 05:18 | 06:06 | 06:56 | 06:46 | 07:40 | 08:10
|16:42 | 17:38 | 18:27  [20:19  |21:05 |21:27  |21:04  |20:07 |18:56 |16:51 | 16:04 | 16:00
27| 07:52 | 06:57 | 05:54 | 05:46 | 04:59 | 04:49 | 05:20 | 06:08 | 06:58 | 06:48 | 07:41 | 08:10
|16:44 | 17:40 | 18:28  [20:20  |21:06  |21:26  |21:02  |20:04 | 18:54 |16:49  |16:03 | 16:01
28 | 07:51 | 06:54 | 05:52 | 05:44 | 04:58 | 04:50 | 05:21 | 06:10 | 06:59 | 06:50 | 07:43 | 08:11
|16:46  |17:42 | 18:30  [20:22 | 21:07 | 21:26  |21:01  [20:02 | 18:52 | 16:47 | 16:02 | 16:02
29 | 07:49 | | 06:49 | 05:42 | 04:57 | 04:50 | 05:23 | 06:11 | 07:01 | 06:52 | 07:44 | 08:11
|16:48 | 119:32  [20:24 | 21:08  |21:26  |20:59  |20:00 | 18:49  |16:45 | 16:01 | 16:03
30 | 07:48 | | 06:47 | 05:41 | 04:56 | 04:51 | 05:24 | 06:13 | 07:02 | 06:53 | 07:46 | 08:11
|16:49 | 119:33  [20:25 [ 21:10 | 21:26  |20:58 | 19:58 | 18:47  |16:43 | 16:01 | 16:04
31| 07:46 | | 06:45 | | 04:55 | | 05:26 | 06:14 | | 06:55 | | 08:11
16:51 | 119:35 | |21:11 | 120:56 | 19:56 | | 16:41 | | 16:05

Sonnenscheinstunden | 261 | 278 | 367 | 415 | 483 | 497 | 500 | 453 | 381 | 332 | 268 | 246
Anzahl Minuten mit Schatten 0 0 0 0 0 0 0 0 0 0 0 0
Tabellen-Layout: Die Daten fiir jeden Tag sind in Matrix wi (! zeit wie jahr):

Tag im Monat Sonnenaufgang  (SS:MM) Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (S5:MM) Schattenende/Minuten mit Schatten
Sonnenuntergang (SS:MM) Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (S5:MM) Schattenende/Minuten mit Schatten
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SHADOW - Kalender pro WEA

Berechnung: GesamtbelastungWEA: WEA I-31 - VESTAS V112-3.3 Gridstreame 3300 112.0 !O! NH: 140,0 m (Ges:196,0 m) (28)
Voraussetzungen fiir Berechnung des Schattenwurfs
Die dargestellten Zeiten sind die astronomisch maximal mdgliche 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 |Maérz | April | Mai | Juni | Juli |August | SeptembdiOktober | Novembe{Dezember
1]08:11 | 07:45 | 06:52 | 06:43 | 05:39 | 04:54 | 04:51 | 05:27 | 06:16 | 07:04 | 06:57 | 07:47
|16:06 | 16:53 | 17:44  [19:37 | 20:27 | 21:12 | 21:26  |20:55 | 19:53 | 18:45 |16:40 | 16:00
2]08:11 | 07:43 | 06:50 | 06:40 | 05:37 | 04:53 | 04:52 | 05:29 | 06:18 | 07:06 | 06:59 | 07:49
16:07 | 16:55 | 17:46  |19:39  [20:29 | 21:13 | 21:25  |20:53 | 19:51 | 1843  |16:38 | 15:59
31]08:11 | 07:42 | 06:48 | 06:38 | 05:35 | 04:53 | 04:53 | 05:30 | 06:19 | 07:07 | 07:01 | 07:50
|16:08 | 16:57 | 17:47  |19:40 | 20:30 | 21:14 | 21:25 | 20:51 | 19:49 | 18:40 | 16:36 | 15:59
41]08:11 | 07:40 | 06:46 | 06:36 | 05:33 | 04:52 | 04:53 | 05:32 | 06:21 | 07:09 | 07:02 | 07:51
116:09 | 16:58 | 17:49  |19:42 | 20:32 | 21:15 | 21:25 | 20:50 | 19:47 | 18:38 | 16:34 | 15:58
5108:10 | 07:39 | 06:44 | 06:34 | 05:31 | 04:51 | 04:54 | 05:33 | 06:22 | 07:11 | 07:04 | 07:53
| 16:10 | 17:00 | 17:51 | 19:44 | 20:33 | 21:16 | 21:24 | 20:48 | 19:45 | 18:36 | 16:33 | 15:58
6 08:10 | 07:37 | 06:41 | 06:31 | 05:29 | 04:51 | 04:55 | 05:35 | 06:24 | 07:12 | 07:06 | 07:54
|16:11  [17:02 | 17:53 | 19:45 [ 20:35 | 21:17 | 21:24 | 20:46 | 19:42 | 18:34 | 16:31 | 15:57
708:10 | 07:35 | 06:39 | 06:29 | 05:28 | 04:50 | 04:56 | 05:36 | 06:26 | 07:14 | 07:08 | 07:55
|16:13  |17:04 | 17:54 | 19:47  [20:37 | 21:18  |21:23 | 20:44 | 19:40  [18:31 | 16:29 | 15:57
8]08:09 |07:33 | 06:37 | 06:27 | 05:26 | 04:49 | 04:57 |05:38 | 06:27 | 07:16 | 07:09 | 07:56
|16:14  [17:06 | 17:56 | 19:49  [20:38 | 21:19  |21:23  [20:43 | 19:38 | 18:29 | 16:27 | 15:57
9]08:09 |07:32 |06:35 | 06:25 | 05:24 | 04:49 | 04:58  |05:39 | 06:29 | 07:17 | 07:11 | 07:58
| 16:15 | 17:08 | 17:58 | 19:50 | 20:40 | 21:20 | 21:22 | 20:41 | 19:35 | 18:27 | 16:26 | 15:56
10108:08 | 07:30 | 06:33 | 06:22 | 05:23 | 04:49 | 04:59 | 05:41 | 06:30 | 07:19 | 07:13 | 07:59
| 16:17 | 17:09 | 18:00 | 19:52 | 20:41 | 21:20 | 21:21 | 20:39 | 19:33 | 18:25 | 16:24 | 15:56
1108:08 | 07:28 | 06:30 | 06:20 | 05:21 | 04:48 | 05:00 | 05:43 | 06:32 | 07:21 | 07:15 | 08:00
| 16:18 | 17:11 | 18:01 | 19:54 | 20:43 | 21:21 | 21:20 | 20:37 | 19:31 | 18:22 | 16:23 | 15:56
1208:07 |07:26 | 06:28 | 06:18 | 05:19 | 04:48 | 05:01 | 05:44 | 06:3¢ | 07:22 | 07:16 | 08:01
| 16:20 | 17:13 | 18:03 | 19:55 | 20:45 | 21:22 | 21:20 | 20:35 | 19:29 | 18:20 | 16:21 | 15:56
1308:06 | 07:25 |06:26 | 06:16 | 05:18 | 04:48 | 05:02 | 05:46 | 06:35 |07:24 | 07:18 | 08:02
| 16:21 | 17:15 | 18:05 | 19:57 | 20:46 | 21:22 | 21:19 | 20:33 | 19:26 | 18:18 | 16:20 | 15:56
1408:06 | 07:23 | 06:24 | 06:14 | 05:16 | 04:47 | 05:03 | 05:47 | 06:37 |07:26 | 07:20 | 08:03
| 16:23 | 17:17 | 18:06 | 19:59 | 20:48 | 21:23 | 21:18 | 20:31 | 19:24 | 18:16 | 16:18 | 15:56
15]08:05 | 07:21 | 06:21 | 06:11 | 05:15 | 04:47 | 05:04 | 05:49 | 06:38 |07:27 | 07:22 | 08:04
| 16:24 | 17:19 | 18:08 | 20:00 | 20:49 | 21:24 | 21:17 | 20:29 | 19:22 | 18:14 | 16:17 | 15:56
16 |08:04 | 07:19 | 06:19 | 06:09  |05:13  |04:47 | 05:05 |05:50 | 06:40 | 07:29 | 07:23 | 08:04
| 16:26 | 17:20 | 18:10 | 20:02 | 20:51 | 21:24 | 21:16 | 20:27 | 19:19 | 18:12 | 16:15 | 15:56
17 108:03 | 07:17 | 06:17  |06:07 | 05:12  |04:47 | 05:07 |05:52 |06:41 | 07:31 | 07:25 | 08:05
| 16:27 | 17:22 | 18:12 | 20:04 | 20:52 | 21:25 | 21:15 | 20:25 | 19:17 | 18:09 | 16:14 | 15:56
18 |08:02 | 07:15 | 06:14  |06:05 | 05:10  |04:47 | 05:08 | 05:54 |06:43 | 07:33 | 07:27 | 08:06
| 16:29 | 17:24 | 18:13 | 20:05 | 20:54 | 21:25 | 21:14 | 20:23 | 19:15 | 18:07 | 16:13 | 15:56
19 108:01 | 07:13 | 06:12  |06:03 | 05:09  |04:47 | 05:09 |05:55 |06:45 | 07:3% | 07:28 | 08:07
|16:30  |17:26 | 18:15  [20:07  [20:55 | 21:25  [21:13  [20:21  [19:12 | 18:05 | 16:12 | 15:57
20108:00 |07:11 | 06:10 | 06:01  |05:07 | 04:47 |05:10  |05:57 | 06:46 | 07:36 | 07:30 | 08:07
116:32 | 17:28 | 18:17  |20:09  |20:57 | 21:26 | 21:12  |20:19 | 19:10  |18:03 |16:10 | 15:57
21 07:59 | 07:09 | 06:08 | 05:59 | 05:06 | 04:47 | 05:12 | 05:58 | 06:48 | 07:38 | 07:32 | 08:08
|16:3¢ | 17:29 | 18:18  [20:10  [20:58 | 21:26  |21:10  |20:17 | 19:08  |18:01  |16:09 | 15:57
22| 07:58 | 07:07 | 06:05 | 05:57 | 05:05 | 04:47 | 05:13 | 06:00 | 06:50 | 07:39 | 07:33 | 08:08
116:35 | 17:31 | 18:20  [20:12  [20:59 [ 21:26 | 21:09 | 20:15 [ 19:06 | 17:59 | 16:08 | 15:58
23| 07:57 | 07:05 | 06:03 | 05:54 | 05:04 | 04:48 | 05:14 | 06:02 | 06:51 | 07:41 | 07:35 | 08:09
116:37 | 17:33 | 18:22  [20:14  |21:01  |21:26  |21:08  |20:13  [19:03 |17:57 | 16:07 | 15:58
24| 07:56 | 07:03 | 06:01 | 05:52 | 05:02 | 04:48 | 05:16 | 06:03 | 06:53 | 07:43 | 07:37 | 08:09
116:39 | 17:35 | 18:23  [20:15  [21:02  |21:26  |21:06  |20:11 [ 19:01  |17:55 | 16:06 | 15:59
25 | 07:55 | 07:01 | 05:59 | 05:50 | 05:01 | 04:48 | 05:17 | 06:05 | 06:54 | 06:45 | 07:38 | 08:10
|16:41 | 17:37 | 18:25  [20:17  |21:03  |21:26  |21:05 |20:09 | 1859  |16:53  |16:05 | 16:00
26 | 07:53 | 06:59 | 05:56 | 05:48 | 05:00 | 04:49 | 05:18 | 06:06 | 06:56 | 06:46 | 07:40 | 08:10
|16:42 | 17:38 | 18:27  [20:19  |21:05 |21:27  |21:04  |20:07 |18:56 |16:51 | 16:04 | 16:00
27| 07:52 | 06:57 | 05:54 | 05:46 | 04:59 | 04:49 | 05:20 | 06:08 | 06:58 | 06:48 | 07:41 | 08:10
|16:44 | 17:40 | 18:28  [20:20  |21:06  |21:26  |21:02  |20:04 | 18:54 |16:49  |16:03 | 16:01
28 | 07:51 | 06:54 | 05:52 | 05:44 | 04:58 | 04:50 | 05:21 | 06:10 | 06:59 | 06:50 | 07:43 | 08:11
|16:46  |17:42 | 18:30  [20:22 | 21:07 | 21:26  |21:01  [20:02 | 18:52 | 16:47 | 16:02 | 16:02
29 | 07:49 | | 06:49 | 05:42 | 04:57 | 04:50 | 05:23 | 06:11 | 07:01 | 06:52 | 07:44 | 08:11
|16:48 | 119:32  [20:24 | 21:08  |21:26  |20:59  |20:00 | 18:49  |16:45 | 16:01 | 16:03
30 | 07:48 | | 06:47 | 05:41 | 04:56 | 04:51 | 05:24 | 06:13 | 07:02 | 06:53 | 07:46 | 08:11
|16:49 | 119:33  [20:25 [ 21:10 | 21:26  |20:58 | 19:58 | 18:47  |16:43 | 16:01 | 16:04
31| 07:46 | | 06:45 | | 04:55 | | 05:26 | 06:14 | | 06:55 | | 08:11
16:51 | 119:35 | |21:11 | 120:56 | 19:56 | | 16:41 | | 16:05

Sonnenscheinstunden | 261 | 278 | 367 | 415 | 483 | 497 | 500 | 453 | 381 | 332 | 268 | 246
Anzahl Minuten mit Schatten 0 0 0 0 0 0 0 0 0 0 0 0
Tabellen-Layout: Die Daten fiir jeden Tag sind in Matrix wi (! zeit wie jahr):

Tag im Monat Sonnenaufgang  (SS:MM) Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (S5:MM) Schattenende/Minuten mit Schatten
Sonnenuntergang (SS:MM) Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (S5:MM) Schattenende/Minuten mit Schatten
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SHADOW - Kalender pro WEA

Berechnung: GesamtbelastungWEA: WEA 1I-01 - VESTAS V117-3.3 GridStreame 3300 117.0 !O! NH: 141,5 m (Ges:200,0 m) (29)
Voraussetzungen fiir Berechnung des Schattenwurfs
Die dargestellten Zeiten sind die astronomisch maximal mdgliche 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 |Maérz | April | Mai | Juni | Juli |August | SeptembdiOktober | Novembe{Dezember
1]08:11 | 07:45 | 06:52 | 06:43 | 05:39 | 04:54 | 04:51 | 05:27 | 06:16 | 07:04 | 06:57 | 07:47
|16:06 | 16:53 | 17:44  [19:37 | 20:27 | 21:12 | 21:26  |20:55 | 19:54 | 18:45 | 16:40 | 16:00
2]08:11 | 07:43 | 06:50 | 06:40 | 05:37 | 04:53 | 04:52 | 05:29 | 06:18 | 07:06 | 06:59 | 07:49
|16:07 | 16:55 | 17:46  |19:39  [20:29 | 21:13 | 21:26  |20:53 | 19:51 | 1843  |16:38 | 15:59
31]08:11 | 07:42 | 06:48 | 06:38 | 05:35 | 04:53 | 04:53 | 05:30 | 06:19 | 07:07 | 07:01 | 07:50
|16:08 | 16:57 | 17:47  |19:40 | 20:30 | 21:14 | 21:25 | 20:51 | 19:49 | 18:40 | 16:36 | 15:59
41]08:11 | 07:40 | 06:46 | 06:36 | 05:33 | 04:52 | 04:53 | 05:32 | 06:21 | 07:09 | 07:02 | 07:51
116:09 | 16:58 | 17:49  |19:42 | 20:32 | 21:15 | 21:25 | 20:50 | 19:47 | 18:38 | 16:34 | 15:58
5108:10 | 07:39 | 06:44 | 06:34 | 05:31 | 04:51 | 04:54 | 05:33 | 06:22 | 07:11 | 07:04 | 07:53
| 16:10 | 17:00 | 17:51 | 19:44 | 20:33 | 21:16 | 21:24 | 20:48 | 19:45 | 18:36 | 16:33 | 15:58
6 08:10 | 07:37 | 06:41 | 06:31 | 05:29 | 04:51 | 04:55 | 05:35 | 06:24 | 07:12 | 07:06 | 07:54
|16:12  [17:02 | 17:53 | 19:45  [20:35 | 21:17 | 21:24 | 20:46 | 19:42 | 18:34 | 16:31 | 15:57
708:10 | 07:35 | 06:39 | 06:29 | 05:28 | 04:50 | 04:56 | 05:36 | 06:26 | 07:14 | 07:08 | 07:55
|16:13  |17:04 | 17:54 | 19:47  [20:37 | 21:18  |21:23 | 20:44 | 19:40  [18:31 | 16:29 | 15:57
8]08:09 |07:3¢ | 06:37 | 06:27 | 05:26 | 04:50 | 04:57  |05:38 | 06:27 | 07:16 | 07:09 | 07:56
|16:14  |17:06 | 17:56 | 19:49  [20:38 | 21:19  |21:23  [20:43 | 19:38  |18:29 | 16:28 | 15:57
9]08:09 |07:32 |06:35 | 06:25 | 05:24 | 04:49 | 04:58  |05:39 | 06:29 | 07:17 | 07:11 | 07:58
| 16:15 | 17:08 | 17:58 | 19:50 | 20:40 | 21:20 | 21:22 | 20:41 | 19:36 | 18:27 | 16:26 | 15:56
10108:08 | 07:30 | 06:33 | 06:22 | 05:23 | 04:49 | 04:59 | 05:41 | 06:30 | 07:19 | 07:13 | 07:59
| 16:17 | 17:09 | 18:00 | 19:52 | 20:41 | 21:20 | 21:21 | 20:39 | 19:33 | 18:25 | 16:24 | 15:56
1108:08 | 07:28 | 06:30 | 06:20 | 05:21 | 04:48 | 05:00 | 05:43 | 06:32 | 07:21 | 07:15 | 08:00
| 16:18 | 17:11 | 18:01 | 19:54 | 20:43 | 21:21 | 21:20 | 20:37 | 19:31 | 18:22 | 16:23 | 15:56
1208:07 |07:26 | 06:28 | 06:18 | 05:19 | 04:48 | 05:01 | 05:44 | 06:3¢ | 07:22 | 07:16 | 08:01
| 16:20 | 17:13 | 18:03 | 19:55 | 20:45 | 21:22 | 21:20 | 20:35 | 19:29 | 18:20 | 16:21 | 15:56
1308:06 | 07:25 |06:26 | 06:16 | 05:18 | 04:48 | 05:02 | 05:46 | 06:35 |07:24 | 07:18 | 08:02
| 16:21 | 17:15 | 18:05 | 19:57 | 20:46 | 21:23 | 21:19 | 20:33 | 19:26 | 18:18 | 16:20 | 15:56
1408:06 | 07:23 | 06:24 | 06:14 | 05:16 | 04:47 | 05:03 | 05:47 | 06:37 |07:26 | 07:20 | 08:03
| 16:23 | 17:17 | 18:06 | 19:59 | 20:48 | 21:23 | 21:18 | 20:31 | 19:24 | 18:16 | 16:18 | 15:56
15]08:05 | 07:21 | 06:21 | 06:11 | 05:15 | 04:47 | 05:04 | 05:49 | 06:38 |07:27 | 07:22 | 08:04
| 16:24 | 17:19 | 18:08 | 20:00 | 20:49 | 21:24 | 21:17 | 20:29 | 19:22 | 18:14 | 16:17 | 15:56
16 |08:04 | 07:19 | 06:19 | 06:09  |05:13  |04:47 | 05:05 |05:50 | 06:40 | 07:29 | 07:23 | 08:04
| 16:26 | 17:20 | 18:10 | 20:02 | 20:51 | 21:24 | 21:16 | 20:27 | 19:19 | 18:12 | 16:16 | 15:56
17 108:03 | 07:17 | 06:17  |06:07 | 05:12  |04:47 | 05:07 |05:52 |06:42 | 07:31 | 07:25 | 08:05
| 16:27 | 17:22 | 18:12 | 20:04 | 20:52 | 21:25 | 21:15 | 20:25 | 19:17 | 18:09 | 16:14 | 15:56
18 108:02 | 07:15 | 06:15  |06:05 |05:10  |04:47 | 05:08 | 05:54 |06:43 | 07:33 | 07:27 | 08:06
| 16:29 | 17:24 | 18:13 | 20:05 | 20:54 | 21:25 | 21:14 | 20:23 | 19:15 | 18:07 | 16:13 | 15:56
19 108:01 | 07:13 | 06:12  |06:03 | 05:09  |04:47 | 05:09 |05:55 |06:45 | 07:3% | 07:28 | 08:07
|16:30  |17:26 | 18:15  [20:07  [20:55 | 21:25  [21:13  [20:21  [19:13 | 18:05 | 16:12 | 15:57
20108:00 |07:11 | 06:10 | 06:01  |05:07 | 04:47 |05:10 | 05:57 | 06:46 | 07:36 | 07:30 | 08:07
116:32 | 17:28 | 18:17  |20:09  |20:57 | 21:26 | 21:12  |20:19 | 19:10  |18:03 |16:10 | 15:57
21 07:59 | 07:09 | 06:08 | 05:59 | 05:06 | 04:47 | 05:12 | 05:58 | 06:48 | 07:38 | 07:32 | 08:08
|16:3¢ | 17:29 | 18:18  [20:10  [20:58 | 21:26 | 21:10  |20:17 | 19:08  |18:01  |16:09 | 15:58
22| 07:58 | 07:07 | 06:05 | 05:57 | 05:05 | 04:47 | 05:13 | 06:00 | 06:50 | 07:39 | 07:33 | 08:09
116:35 | 17:31 | 18:20  [20:12  [20:59 [ 21:26 | 21:09 | 20:15 | 19:06 | 17:59 | 16:08 | 15:58
23| 07:57 | 07:05 | 06:03 | 05:55 | 05:04 | 04:48 | 05:14 | 06:02 | 06:51 | 07:41 | 07:35 | 08:09
116:37 | 17:33 | 18:22  [20:14  |21:01  |21:26  |21:08  |20:13  [19:03 |17:57  |16:07 | 15:59
24| 07:56 | 07:03 | 06:01 | 05:52 | 05:02 | 04:48 | 05:16 | 06:03 | 06:53 | 07:43 | 07:37 | 08:09
116:39 | 17:35 | 18:23  [20:15  [21:02  |21:26  |21:07  |20:11 [ 19:01  |17:55 | 16:06 | 15:59
25 | 07:55 | 07:01 | 05:59 | 05:50 | 05:01 | 04:48 | 05:17 | 06:05 | 06:54 | 06:45 | 07:38 | 08:10
|16:41 | 17:37 | 18:25  [20:17  |21:03  |21:27 | 21:05 |20:09 | 1859  |16:53 |16:05 | 16:00
26 | 07:53 | 06:59 | 05:56 | 05:48 | 05:00 | 04:49 | 05:18 | 06:06 | 06:56 | 06:46 | 07:40 | 08:10
|16:42 | 17:38 | 18:27  [20:19  |21:05 |21:27  |21:04  |20:07 |18:56 |16:51 | 16:04 | 16:00
27| 07:52 | 06:57 | 05:54 | 05:46 | 04:59 | 04:49 | 05:20 | 06:08 | 06:58 | 06:48 | 07:41 | 08:10
|16:44 | 17:40 | 18:29  [20:20  |21:06  |21:27  |21:02  |20:04 | 18:54 |16:49 |16:03 | 16:01
28 | 07:51 | 06:54 | 05:52 | 05:44 | 04:58 | 04:50 | 05:21 | 06:10 | 06:59 | 06:50 | 07:43 | 08:11
|16:46  |17:42 | 18:30  [20:22 | 21:07 | 21:26  |21:01  [20:02 | 18:52 | 16:47 | 16:02 | 16:02
29 | 07:49 | | 06:49 | 05:43 | 04:57 | 04:50 | 05:23 | 06:11 | 07:01 | 06:52 | 07:44 | 08:11
|16:48 | 119:32  |20:24 | 21:08  |21:26  |20:59 | 20:00 | 18:49  |16:45 | 16:02 | 16:03
30 | 07:48 | | 06:47 | 05:41 | 04:56 | 04:51 | 05:24 | 06:13 | 07:03 | 06:54 | 07:46 | 08:11
|16:49 | 119:3¢  [20:25 [ 21:10 | 21:26  |20:58 | 19:58 | 18:47  |16:43 | 16:01 | 16:04
31| 07:46 | | 06:45 | | 04:55 | | 05:26 | 06:14 | | 06:55 | | 08:11
16:51 | 119:35 | |21:11 | 120:56 | 19:56 | | 16:41 | | 16:05

Sonnenscheinstunden | 261 | 278 | 367 | 415 | 483 | 497 | 500 | 453 | 381 | 332 | 268 | 246
Anzahl Minuten mit Schatten 0 0 0 0 0 0 0 0 0 0 0 0
Tabellen-Layout: Die Daten fiir jeden Tag sind in Matrix wi (! zeit wie jahr):

Tag im Monat Sonnenaufgang  (SS:MM) Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (S5:MM) Schattenende/Minuten mit Schatten
Sonnenuntergang (SS:MM) Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (S5:MM) Schattenende/Minuten mit Schatten
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SHADOW - Kalender pro WEA

Berechnung: GesamtbelastungWEA: WEA 1I-02 - VESTAS V117-3.3 GridStreame 3300 117.0 !O! NH: 141,5 m (Ges:200,0 m) (30)
Voraussetzungen fiir Berechnung des Schattenwurfs
Die dargestellten Zeiten sind die astronomisch maximal mdgliche 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 |Maérz | April | Mai | Juni | Juli |August | SeptembdiOktober | Novembe{Dezember
1]08:11 | 07:45 | 06:52 | 06:43 | 05:39 | 04:54 | 04:51 | 05:27 | 06:16 | 07:04 | 06:57 | 07:47
|16:06 | 16:53 | 17:44  [19:37 | 20:27 | 21:12 | 21:26  |20:55 | 19:54 | 18:45 | 16:40 | 16:00
2]08:11 | 07:43 | 06:50 | 06:40 | 05:37 | 04:53 | 04:52 | 05:29 | 06:18 | 07:06 | 06:59 | 07:49
|16:07 | 16:55 | 17:46  |19:39  [20:29 | 21:13 | 21:26  |20:53 | 19:51 | 1843  |16:38 | 15:59
31]08:11 | 07:42 | 06:48 | 06:38 | 05:35 | 04:53 | 04:53 | 05:30 | 06:19 | 07:07 | 07:01 | 07:50
|16:08 | 16:57 | 17:47  |19:40 | 20:30 | 21:14 | 21:25 | 20:51 | 19:49 | 18:40 | 16:36 | 15:59
41]08:11 | 07:40 | 06:46 | 06:36 | 05:33 | 04:52 | 04:54 | 05:32 | 06:21 | 07:09 | 07:02 | 07:51
116:09 | 16:58 | 17:49  |19:42 [ 20:32 | 21:15 | 21:25 | 20:50 | 19:47 | 18:38 | 16:34 | 15:58
5108:10 | 07:39 | 06:44 | 06:34 | 05:31 | 04:51 | 04:54 | 05:33 | 06:22 | 07:11 | 07:04 | 07:53
| 16:10 | 17:00 | 17:51 | 19:44 | 20:33 | 21:16 | 21:24 | 20:48 | 19:45 | 18:36 | 16:33 | 15:58
6 08:10 | 07:37 | 06:41 | 06:31 | 05:29 | 04:51 | 04:55 | 05:35 | 06:24 | 07:12 | 07:06 | 07:54
|16:12  [17:02 | 17:53 | 19:45  [20:35 | 21:17 | 21:24 | 20:46 | 19:42 | 18:34 | 16:31 | 15:57
708:10 | 07:35 | 06:39 | 06:29 | 05:28 | 04:50 | 04:56 | 05:36 | 06:26 | 07:14 | 07:08 | 07:55
|16:13  |17:04 | 17:54 | 19:47  [20:37 | 21:18  |21:23 | 20:44 | 19:40  [18:31 | 16:29 | 15:57
8]08:09 |07:3¢ | 06:37 | 06:27 | 05:26 | 04:50 | 04:57  |05:38 | 06:27 | 07:16 | 07:09 | 07:56
|16:14  |17:06 | 17:56 | 19:49  [20:38 | 21:19  |21:23  [20:43 | 19:38  |18:29 | 16:28 | 15:57
9]08:09 |07:32 |06:35 | 06:25 | 05:24 | 04:49 | 04:58  |05:39 | 06:29 | 07:17 | 07:11 | 07:58
| 16:15 | 17:08 | 17:58 | 19:50 | 20:40 | 21:20 | 21:22 | 20:41 | 19:36 | 18:27 | 16:26 | 15:56
10108:08 | 07:30 | 06:33 | 06:22 | 05:23 | 04:49 | 04:59 | 05:41 | 06:30 | 07:19 | 07:13 | 07:59
| 16:17 | 17:09 | 18:00 | 19:52 | 20:42 | 21:20 | 21:21 | 20:39 | 19:33 | 18:25 | 16:24 | 15:56
1108:08 | 07:28 | 06:30 | 06:20 | 05:21 | 04:48 | 05:00 | 05:43 | 06:32 | 07:21 | 07:15 | 08:00
| 16:18 | 17:11 | 18:01 | 19:54 | 20:43 | 21:21 | 21:20 | 20:37 | 19:31 | 18:22 | 16:23 | 15:56
1208:07 |07:26 | 06:28 | 06:18 | 05:19 | 04:48 | 05:01 | 05:44 | 06:3¢ | 07:22 | 07:16 | 08:01
| 16:20 | 17:13 | 18:03 | 19:55 | 20:45 | 21:22 | 21:20 | 20:35 | 19:29 | 18:20 | 16:21 | 15:56
1308:06 | 07:25 |06:26 | 06:16 | 05:18 | 04:48 | 05:02 | 05:46 | 06:35 |07:24 | 07:18 | 08:02
| 16:21 | 17:15 | 18:05 | 19:57 | 20:46 | 21:23 | 21:19 | 20:33 | 19:26 | 18:18 | 16:20 | 15:56
1408:06 | 07:23 | 06:24 | 06:14 | 05:16 | 04:47 | 05:03 | 05:47 | 06:37 |07:26 | 07:20 | 08:03
| 16:23 | 17:17 | 18:07 | 19:59 | 20:48 | 21:23 | 21:18 | 20:31 | 19:24 | 18:16 | 16:18 | 15:56
15]08:05 | 07:21 | 06:21 | 06:11 | 05:15 | 04:47 | 05:04 | 05:49 | 06:38 |07:27 |07:22 | 08:04
| 16:24 | 17:19 | 18:08 | 20:00 | 20:49 | 21:24 | 21:17 | 20:29 | 19:22 | 18:14 | 16:17 | 15:56
16| 08:04 | 07:19 | 06:19 | 06:09  |05:13 | 04:47  |05:05 |05:51 | 06:40 | 07:29 | 07:23 | 08:05
| 16:26 | 17:20 | 18:10 | 20:02 | 20:51 | 21:24 | 21:16 | 20:27 | 19:19 | 18:12 | 16:16 | 15:56
17 108:03 | 07:17 | 06:17  |06:07 | 05:12  |04:47 | 05:07 |05:52 |06:42 | 07:31 | 07:25 | 08:05
| 16:27 | 17:22 | 18:12 | 20:04 | 20:52 | 21:25 | 21:15 | 20:25 | 19:17 | 18:10 | 16:14 | 15:56
18 108:02 | 07:15 | 06:15  |06:05 |05:10  |04:47 | 05:08 | 05:54 |06:43 | 07:33 | 07:27 | 08:06
| 16:29 | 17:24 | 18:13 | 20:05 | 20:54 | 21:25 | 21:14 | 20:23 | 19:15 | 18:07 | 16:13 | 15:56
19 108:01 | 07:13 | 06:12  |06:03 | 05:09  |04:47 | 05:09 |05:55 |06:45 | 07:3% | 07:28 | 08:07
|16:30  |17:26 | 18:15  [20:07  [20:55 | 21:25  [21:13  [20:21  [19:13 | 18:05 | 16:12 | 15:57
20108:00 |07:11 | 06:10 | 06:01  |05:07 | 04:47 |05:10 | 05:57 | 06:46 | 07:36 | 07:30 | 08:07
116:32 | 17:28 | 18:17  |20:09  |20:57 | 21:26 | 21:12  |20:19 | 19:10  |18:03 |16:10 | 15:57
21 07:59 | 07:09 | 06:08 | 05:59 | 05:06 | 04:47 | 05:12 | 05:58 | 06:48 | 07:38 | 07:32 | 08:08
|16:3¢ | 17:30 | 18:18  [20:10  [20:58 | 21:26 | 21:10  |20:17 | 19:08  |18:01  |16:09 | 15:58
22| 07:58 | 07:07 | 06:05 | 05:57 | 05:05 | 04:48 | 05:13 | 06:00 | 06:50 | 07:39 | 07:33 | 08:09
116:35 | 17:31 | 18:20  [20:12  [20:59 [ 21:26 | 21:09 | 20:15 [ 19:06 |17:59 | 16:08 | 15:58
23| 07:57 | 07:05 | 06:03 | 05:55 | 05:04 | 04:48 | 05:14 | 06:02 | 06:51 | 07:41 | 07:35 | 08:09
116:37 | 17:33 | 18:22  [20:14  |21:01  |21:26  |21:08  |20:13  [19:03 |17:57  |16:07 | 15:59
24| 07:56 | 07:03 | 06:01 | 05:53 | 05:02 | 04:48 | 05:16 | 06:03 | 06:53 | 07:43 | 07:37 | 08:09
116:39 | 17:35 | 18:23  [20:15  [21:02  |21:26  |21:07  |20:11 [ 19:01  |17:55  |16:06 | 15:59
25 | 07:55 | 07:01 | 05:59 | 05:50 | 05:01 | 04:48 | 05:17 | 06:05 | 06:54 | 06:45 | 07:38 | 08:10
|16:41 | 17:37 | 18:25  [20:17  |21:03  |21:27 | 21:05 |20:09 | 1859  |16:53 |16:05 | 16:00
26 | 07:53 | 06:59 | 05:56 | 05:48 | 05:00 | 04:49 | 05:18 | 06:06 | 06:56 | 06:46 | 07:40 | 08:10
|16:42 | 17:38 | 18:27  [20:19  |21:05 |21:27  |21:04  |20:07 |18:56 |16:51 | 16:04 | 16:00
27| 07:52 | 06:57 | 05:54 | 05:46 | 04:59 | 04:49 | 05:20 | 06:08 | 06:58 | 06:48 | 07:41 | 08:10
|16:44 | 17:40 | 18:29  [20:20  |21:06  |21:27  |21:02  |20:05 | 18:54  |16:49 |16:03 | 16:01
28 | 07:51 | 06:54 | 05:52 | 05:45 | 04:58 | 04:50 | 05:21 | 06:10 | 06:59 | 06:50 | 07:43 | 08:11
|16:46  |17:42 | 18:30  [20:22 | 21:07 | 21:26  |21:01  [20:02 | 18:52 | 16:47 | 16:02 | 16:02
29 | 07:49 | | 06:49 | 05:43 | 04:57 | 04:50 | 05:23 | 06:11 | 07:01 | 06:52 | 07:44 | 08:11
|16:48 | 119:32  |20:24 | 21:08  |21:26  |20:59 | 20:00 | 18:49  |16:45 | 16:02 | 16:03
30 | 07:48 | | 06:47 | 05:41 | 04:56 | 04:51 | 05:24 | 06:13 | 07:03 | 06:54 | 07:46 | 08:11
|16:49 | 119:3¢  [20:25 [ 21:10 | 21:26  |20:58 | 19:58 | 18:47  |16:43 | 16:01 | 16:04
31| 07:46 | | 06:45 | | 04:55 | | 05:26 | 06:14 | | 06:55 | | 08:11
16:51 | 119:35 | |21:11 | 120:56 | 19:56 | |16:42 | | 16:05

Sonnenscheinstunden | 261 | 278 | 367 | 415 | 483 | 497 | 500 | 453 | 381 | 332 | 268 | 246
Anzahl Minuten mit Schatten 0 0 0 0 0 0 0 0 0 0 0 0
Tabellen-Layout: Die Daten fiir jeden Tag sind in Matrix wi (! zeit wie jahr):

Tag im Monat Sonnenaufgang  (SS:MM) Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (S5:MM) Schattenende/Minuten mit Schatten
Sonnenuntergang (SS:MM) Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (S5:MM) Schattenende/Minuten mit Schatten
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SHADOW - Kalender pro WEA

Berechnung: GesamtbelastungWEA: WEA 1I-03 - VESTAS V117-3.3 GridStreame 3300 117.0 !O! NH: 141,5 m (Ges:200,0 m) (31)
Voraussetzungen fiir Berechnung des Schattenwurfs
Die dargestellten Zeiten sind die astronomisch maximal mdgliche 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 |Maérz | April | Mai | Juni | Juli |August | SeptembdiOktober | Novembe{Dezember
1]08:11 | 07:45 | 06:52 | 06:43 | 05:39 | 04:54 | 04:51 | 05:27 | 06:16 | 07:04 | 06:57 | 07:47
|16:06 | 16:53 | 17:44  [19:37 | 20:27 | 21:12 | 21:26  |20:55 | 19:54 | 18:45 | 16:40 | 16:00
2]08:11 | 07:43 | 06:50 | 06:40 | 05:37 | 04:53 | 04:52 | 05:29 | 06:18 | 07:06 | 06:59 | 07:49
16:07 | 16:55 | 17:46  |19:39  [20:29 | 21:13 | 21:25  |20:53 | 19:51 | 1843  |16:38 | 15:59
31]08:11 | 07:42 | 06:48 | 06:38 | 05:35 | 04:53 | 04:53 | 05:30 | 06:19 | 07:07 | 07:01 | 07:50
|16:08 | 16:57 | 17:47  |19:40 | 20:30 | 21:14 | 21:25 | 20:51 | 19:49 | 18:40 | 16:36 | 15:59
41]08:11 | 07:40 | 06:46 | 06:36 | 05:33 | 04:52 | 04:54 | 05:32 | 06:21 | 07:09 | 07:02 | 07:51
116:09 | 16:58 | 17:49  |19:42 [ 20:32 | 21:15 | 21:25 | 20:50 | 19:47 | 18:38 | 16:34 | 15:58
5108:10 | 07:39 | 06:44 | 06:34 | 05:31 | 04:51 | 04:54 | 05:33 | 06:22 | 07:11 | 07:04 | 07:53
| 16:10 | 17:00 | 17:51 | 19:44 | 20:33 | 21:16 | 21:24 | 20:48 | 19:45 | 18:36 | 16:33 | 15:58
6 08:10 | 07:37 | 06:41 | 06:31 | 05:30 | 04:51 | 04:55 | 05:35 | 06:24 | 07:12 | 07:06 | 07:54
|16:12  [17:02 | 17:53 | 19:45 [ 20:35 | 21:17 | 21:24 | 20:46 | 19:42 | 18:34 | 16:31 | 15:57
708:10 | 07:35 | 06:39 | 06:29 | 05:28 | 04:50 | 04:56 | 05:36 | 06:26 | 07:14 | 07:08 | 07:55
|16:13  |17:04 | 17:54 | 19:47  [20:37 | 21:18  |21:23 | 20:44 | 19:40  [18:31 | 16:29 | 15:57
8]08:09 |07:3¢ | 06:37 | 06:27 | 05:26 | 04:50 | 04:57  |05:38 | 06:27 | 07:16 | 07:09 | 07:56
|16:14  |17:06 | 17:56 | 19:49  [20:38 | 21:19  |21:23  [20:43 | 19:38  |18:29 | 16:28 | 15:57
9]08:09 |07:32 |06:35 | 06:25 | 05:24 | 04:49 | 04:58  |05:39 | 06:29 | 07:17 | 07:11 | 07:58
| 16:15 | 17:08 | 17:58 | 19:50 | 20:40 | 21:20 | 21:22 | 20:41 | 19:36 | 18:27 | 16:26 | 15:56
10108:08 | 07:30 | 06:33 | 06:22 | 05:23 | 04:49 | 04:59 | 05:41 | 06:30 | 07:19 | 07:13 | 07:59
| 16:17 | 17:09 | 18:00 | 19:52 | 20:41 | 21:20 | 21:21 | 20:39 | 19:33 | 18:25 | 16:24 | 15:56
1108:08 | 07:28 | 06:30 | 06:20 | 05:21 | 04:48 | 05:00 | 05:43 | 06:32 | 07:21 | 07:15 | 08:00
| 16:18 | 17:11 | 18:01 | 19:54 | 20:43 | 21:21 | 21:20 | 20:37 | 19:31 | 18:22 | 16:23 | 15:56
1208:07 |07:26 | 06:28 | 06:18 | 05:19 | 04:48 | 05:01 | 05:44 | 06:3¢ | 07:22 | 07:16 | 08:01
| 16:20 | 17:13 | 18:03 | 19:55 | 20:45 | 21:22 | 21:20 | 20:35 | 19:29 | 18:20 | 16:21 | 15:56
1308:06 | 07:25 |06:26 | 06:16 | 05:18 | 04:48 | 05:02 | 05:46 | 06:35 |07:24 | 07:18 | 08:02
| 16:21 | 17:15 | 18:05 | 19:57 | 20:46 | 21:23 | 21:19 | 20:33 | 19:26 | 18:18 | 16:20 | 15:56
1408:06 | 07:23 | 06:24 | 06:14 | 05:16 | 04:47 | 05:03 | 05:47 | 06:37 |07:26 | 07:20 | 08:03
| 16:23 | 17:17 | 18:06 | 19:59 | 20:48 | 21:23 | 21:18 | 20:31 | 19:24 | 18:16 | 16:18 | 15:56
15]08:05 | 07:21 | 06:21 | 06:11 | 05:15 | 04:47 | 05:04 | 05:49 | 06:38 |07:27 | 07:22 | 08:04
| 16:24 | 17:19 | 18:08 | 20:00 | 20:49 | 21:24 | 21:17 | 20:29 | 19:22 | 18:14 | 16:17 | 15:56
16| 08:04 | 07:19 | 06:19 | 06:09  |05:13  |04:47 | 05:05 |05:51 | 06:40 | 07:29 | 07:23 | 08:04
| 16:26 | 17:20 | 18:10 | 20:02 | 20:51 | 21:24 | 21:16 | 20:27 | 19:19 | 18:12 | 16:16 | 15:56
17 108:03 | 07:17 | 06:17  |06:07 | 05:12  |04:47 | 05:07 |05:52 |06:42 | 07:31 | 07:25 | 08:05
| 16:27 | 17:22 | 18:12 | 20:04 | 20:52 | 21:25 | 21:15 | 20:25 | 19:17 | 18:10 | 16:14 | 15:56
18 108:02 | 07:15 | 06:15  |06:05 |05:10  |04:47 | 05:08 | 05:54 |06:43 | 07:33 | 07:27 | 08:06
| 16:29 | 17:24 | 18:13 | 20:05 | 20:54 | 21:25 | 21:14 | 20:23 | 19:15 | 18:07 | 16:13 | 15:56
19 108:01 | 07:13 | 06:12  |06:03 | 05:09  |04:47 | 05:09 |05:55 |06:45 | 07:3% | 07:28 | 08:07
|16:30  |17:26 | 18:15  [20:07  [20:55 | 21:25  [21:13  [20:21  [19:13 | 18:05 | 16:12 | 15:57
20108:00 |07:11 | 06:10 | 06:01  |05:07 | 04:47 |05:10 | 05:57 | 06:46 | 07:36 | 07:30 | 08:07
116:32 | 17:28 | 18:17  |20:09  |20:57 | 21:26 | 21:12  |20:19 | 19:10  |18:03 |16:10 | 15:57
21 07:59 | 07:09 | 06:08 | 05:59 | 05:06 | 04:47 | 05:12 | 05:58 | 06:48 | 07:38 | 07:32 | 08:08
|16:3¢ | 17:30 | 18:18  [20:10  [20:58 | 21:26 | 21:10  |20:17 | 19:08  |18:01  |16:09 | 15:58
22| 07:58 | 07:07 | 06:05 | 05:57 | 05:05 | 04:48 | 05:13 | 06:00 | 06:50 | 07:39 | 07:33 | 08:09
116:35 | 17:31 | 18:20  [20:12  [20:59 [ 21:26 | 21:09 | 20:15 [ 19:06 |17:59 | 16:08 | 15:58
23| 07:57 | 07:05 | 06:03 | 05:55 | 05:04 | 04:48 | 05:14 | 06:02 | 06:51 | 07:41 | 07:35 | 08:09
116:37 | 17:33 | 18:22  [20:14  |21:01  |21:26  |21:08  |20:13  [19:03 |17:57  |16:07 | 15:59
24| 07:56 | 07:03 | 06:01 | 05:53 | 05:02 | 04:48 | 05:16 | 06:03 | 06:53 | 07:43 | 07:37 | 08:09
116:39 | 17:35 | 18:23  [20:15  [21:02  |21:26  |21:06  |20:11 [ 19:01  |17:55 | 16:06 | 15:59
25 | 07:55 | 07:01 | 05:59 | 05:50 | 05:01 | 04:48 | 05:17 | 06:05 | 06:54 | 06:45 | 07:38 | 08:10
|16:41 | 17:37 | 18:25  [20:17  |21:03  |21:27 | 21:05 |20:09 | 1859  |16:53 |16:05 | 16:00
26 | 07:53 | 06:59 | 05:56 | 05:48 | 05:00 | 04:49 | 05:18 | 06:06 | 06:56 | 06:46 | 07:40 | 08:10
|16:42 | 17:38 | 18:27  [20:19  |21:05 |21:27  |21:04  |20:07 |18:56 |16:51 | 16:04 | 16:00
27| 07:52 | 06:57 | 05:54 | 05:46 | 04:59 | 04:49 | 05:20 | 06:08 | 06:58 | 06:48 | 07:41 | 08:10
|16:44 | 17:40 | 18:29  [20:20  |21:06  |21:26  |21:02  |20:04 | 18:54 |16:49 |16:03 | 16:01
28 | 07:51 | 06:54 | 05:52 | 05:45 | 04:58 | 04:50 | 05:21 | 06:10 | 06:59 | 06:50 | 07:43 | 08:11
|16:46  |17:42 | 18:30  [20:22 | 21:07 | 21:26  |21:01  [20:02 | 18:52 | 16:47 | 16:02 | 16:02
29 | 07:49 | | 06:49 | 05:43 | 04:57 | 04:50 | 05:23 | 06:11 | 07:01 | 06:52 | 07:44 | 08:11
|16:48 | 119:32  |20:24 | 21:08  |21:26  |20:59 | 20:00 | 18:49  |16:45 | 16:02 | 16:03
30 | 07:48 | | 06:47 | 05:41 | 04:56 | 04:51 | 05:24 | 06:13 | 07:03 | 06:54 | 07:46 | 08:11
|16:49 | 119:3¢  [20:25 [ 21:10 | 21:26  |20:58 | 19:58 | 18:47  |16:43 | 16:01 | 16:04
31| 07:46 | | 06:45 | | 04:55 | | 05:26 | 06:14 | | 06:55 | | 08:11
16:51 | 119:35 | |21:11 | 120:56 | 19:56 | |16:42 | | 16:05

Sonnenscheinstunden | 261 | 278 | 367 | 415 | 483 | 497 | 500 | 453 | 381 | 332 | 268 | 246
Anzahl Minuten mit Schatten 0 0 0 0 0 0 0 0 0 0 0 0
Tabellen-Layout: Die Daten fiir jeden Tag sind in Matrix wi (! zeit wie jahr):

Tag im Monat Sonnenaufgang  (SS:MM) Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (S5:MM) Schattenende/Minuten mit Schatten
Sonnenuntergang (SS:MM) Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (S5:MM) Schattenende/Minuten mit Schatten
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SHADOW - Kalender pro WEA

Berechnung: GesamtbelastungWEA: WEA II-04 - VESTAS V112-3.3 Gridstreame 3300 112.0 !0! NH: 140,0 m (Ges:196,0 m) (32)
Voraussetzungen fiir Berechnung des Schattenwurfs
Die dargestellten Zeiten sind die astronomisch maximal mdgliche 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 |Maérz | April | Mai | Juni | Juli |August | SeptembdiOktober | Novembe{Dezember
1]08:11 | 07:45 | 06:52 | 06:43 | 05:39 | 04:54 | 04:51 | 05:27 | 06:16 | 07:04 | 06:57 | 07:47
|16:06 | 16:53 | 17:44  [19:37 | 20:27 | 21:12 | 21:26  |20:55 | 19:54 | 18:45 | 16:40 | 16:00
2]08:11 | 07:43 | 06:50 | 06:40 | 05:37 | 04:53 | 04:52 | 05:29 | 06:18 | 07:06 | 06:59 | 07:49
16:07 | 16:55 | 17:46  |19:39  [20:29 | 21:13 | 21:25  |20:53 | 19:51 | 1843  |16:38 | 15:59
31]08:11 | 07:42 | 06:48 | 06:38 | 05:35 | 04:53 | 04:53 | 05:30 | 06:19 | 07:07 | 07:01 | 07:50
|16:08 | 16:57 | 17:47  |19:40 | 20:30 | 21:14 | 21:25 | 20:51 | 19:49 | 18:40 | 16:36 | 15:59
41]08:11 | 07:40 | 06:46 | 06:36 | 05:33 | 04:52 | 04:53 | 05:32 | 06:21 | 07:09 | 07:02 | 07:51
116:09 | 16:58 | 17:49  |19:42 | 20:32 | 21:15 | 21:25 | 20:50 | 19:47 | 18:38 | 16:34 | 15:58
5108:10 | 07:39 | 06:44 | 06:34 | 05:31 | 04:51 | 04:54 | 05:33 | 06:22 | 07:11 | 07:04 | 07:53
| 16:10 | 17:00 | 17:51 | 19:44 | 20:33 | 21:16 | 21:24 | 20:48 | 19:45 | 18:36 | 16:33 | 15:58
6 08:10 | 07:37 | 06:41 | 06:31 | 05:29 | 04:51 | 04:55 | 05:35 | 06:24 | 07:12 | 07:06 | 07:54
|16:12  [17:02 | 17:53 | 19:45  [20:35 | 21:17 | 21:24 | 20:46 | 19:42 | 18:34 | 16:31 | 15:57
708:10 | 07:35 | 06:39 | 06:29 | 05:28 | 04:50 | 04:56 | 05:36 | 06:26 | 07:14 | 07:08 | 07:55
|16:13  |17:04 | 17:54 | 19:47  [20:37 | 21:18  |21:23 | 20:44 | 19:40  [18:31 | 16:29 | 15:57
8]08:09 |07:3¢ | 06:37 | 06:27 | 05:26 | 04:49 | 04:57 |05:38 | 06:27 | 07:16 | 07:09 | 07:56
|16:14  |17:06 | 17:56 | 19:49  [20:38 | 21:19  |21:23  [20:43 | 19:38  |18:29 | 16:28 | 15:57
9]08:09 |07:32 |06:35 | 06:25 | 05:24 | 04:49 | 04:58  |05:39 | 06:29 | 07:17 | 07:11 | 07:58
| 16:15 | 17:08 | 17:58 | 19:50 | 20:40 | 21:20 | 21:22 | 20:41 | 19:35 | 18:27 | 16:26 | 15:56
10108:08 | 07:30 | 06:33 | 06:22 | 05:23 | 04:49 | 04:59 | 05:41 | 06:30 | 07:19 | 07:13 | 07:59
| 16:17 | 17:09 | 18:00 | 19:52 | 20:41 | 21:20 | 21:21 | 20:39 | 19:33 | 18:25 | 16:24 | 15:56
1108:08 | 07:28 | 06:30 | 06:20 | 05:21 | 04:48 | 05:00 | 05:43 | 06:32 | 07:21 | 07:15 | 08:00
| 16:18 | 17:11 | 18:01 | 19:54 | 20:43 | 21:21 | 21:20 | 20:37 | 19:31 | 18:22 | 16:23 | 15:56
1208:07 |07:26 | 06:28 | 06:18 | 05:19 | 04:48 | 05:01 | 05:44 | 06:3¢ | 07:22 | 07:16 | 08:01
| 16:20 | 17:13 | 18:03 | 19:55 | 20:45 | 21:22 | 21:20 | 20:35 | 19:29 | 18:20 | 16:21 | 15:56
1308:06 | 07:25 |06:26 | 06:16 | 05:18 | 04:48 | 05:02 | 05:46 | 06:35 |07:24 | 07:18 | 08:02
| 16:21 | 17:15 | 18:05 | 19:57 | 20:46 | 21:23 | 21:19 | 20:33 | 19:26 | 18:18 | 16:20 | 15:56
1408:06 | 07:23 | 06:24 | 06:14 | 05:16 | 04:47 | 05:03 | 05:47 | 06:37 |07:26 | 07:20 | 08:03
| 16:23 | 17:17 | 18:06 | 19:59 | 20:48 | 21:23 | 21:18 | 20:31 | 19:24 | 18:16 | 16:18 | 15:56
15]08:05 | 07:21 | 06:21 | 06:11 | 05:15 | 04:47 | 05:04 | 05:49 | 06:38 |07:27 | 07:22 | 08:04
| 16:24 | 17:19 | 18:08 | 20:00 | 20:49 | 21:24 | 21:17 | 20:29 | 19:22 | 18:14 | 16:17 | 15:56
16 |08:04 | 07:19 | 06:19 | 06:09  |05:13  |04:47 | 05:05 |05:50 | 06:40 | 07:29 | 07:23 | 08:04
| 16:26 | 17:20 | 18:10 | 20:02 | 20:51 | 21:24 | 21:16 | 20:27 | 19:19 | 18:12 | 16:16 | 15:56
17 108:03 | 07:17 | 06:17  |06:07 | 05:12  |04:47 | 05:07 |05:52 |06:42 | 07:31 | 07:25 | 08:05
| 16:27 | 17:22 | 18:12 | 20:04 | 20:52 | 21:25 | 21:15 | 20:25 | 19:17 | 18:09 | 16:14 | 15:56
18 108:02 | 07:15 | 06:15  |06:05 |05:10  |04:47 | 05:08 | 05:54 |06:43 | 07:33 | 07:27 | 08:06
| 16:29 | 17:24 | 18:13 | 20:05 | 20:54 | 21:25 | 21:14 | 20:23 | 19:15 | 18:07 | 16:13 | 15:56
19 108:01 | 07:13 | 06:12  |06:03 | 05:09  |04:47 | 05:09 |05:55 |06:45 | 07:3% | 07:28 | 08:07
|16:30  |17:26 | 18:15  [20:07  [20:55 | 21:25  [21:13  [20:21  [19:12 | 18:05 | 16:12 | 15:57
20108:00 |07:11 | 06:10 | 06:01  |05:07 | 04:47 |05:10  |05:57 | 06:46 | 07:36 | 07:30 | 08:07
116:32 | 17:28 | 18:17  |20:09  |20:57 | 21:26 | 21:12  |20:19 | 19:10  |18:03 |16:10 | 15:57
21 07:59 | 07:09 | 06:08 | 05:59 | 05:06 | 04:47 | 05:12 | 05:58 | 06:48 | 07:38 | 07:32 | 08:08
|16:3¢ | 17:29 | 18:18  [20:10  [20:58 | 21:26 | 21:10  |20:17 | 19:08  |18:01  |16:09 | 15:58
22| 07:58 | 07:07 | 06:05 | 05:57 | 05:05 | 04:47 | 05:13 | 06:00 | 06:50 | 07:39 | 07:33 | 08:09
116:35 | 17:31 | 18:20  [20:12  [20:59 [ 21:26 | 21:09 | 20:15 | 19:06 | 17:59 | 16:08 | 15:58
23| 07:57 | 07:05 | 06:03 | 05:55 | 05:04 | 04:48 | 05:14 | 06:02 | 06:51 | 07:41 | 07:35 | 08:09
116:37 | 17:33 | 18:22  [20:14  |21:01  |21:26  |21:08  |20:13  [19:03 |17:57  |16:07 | 15:59
24| 07:56 | 07:03 | 06:01 | 05:52 | 05:02 | 04:48 | 05:16 | 06:03 | 06:53 | 07:43 | 07:37 | 08:09
116:39 | 17:35 | 18:23  [20:15  [21:02  |21:26  |21:06  |20:11 [ 19:01  |17:55 | 16:06 | 15:59
25 | 07:55 | 07:01 | 05:59 | 05:50 | 05:01 | 04:48 | 05:17 | 06:05 | 06:54 | 06:45 | 07:38 | 08:10
|16:41 | 17:37 | 18:25  [20:17  |21:03  |21:27 | 21:05 |20:09 | 1859  |16:53 |16:05 | 16:00
26 | 07:53 | 06:59 | 05:56 | 05:48 | 05:00 | 04:49 | 05:18 | 06:06 | 06:56 | 06:46 | 07:40 | 08:10
|16:42 | 17:38 | 18:27  [20:19  |21:05 |21:27  |21:04  |20:07 |18:56 |16:51 | 16:04 | 16:00
27| 07:52 | 06:57 | 05:54 | 05:46 | 04:59 | 04:49 | 05:20 | 06:08 | 06:58 | 06:48 | 07:41 | 08:10
|16:44 | 17:40 | 18:28  [20:20  |21:06  |21:26  |21:02  |20:04 | 18:54 |16:49  |16:03 | 16:01
28 | 07:51 | 06:54 | 05:52 | 05:44 | 04:58 | 04:50 | 05:21 | 06:10 | 06:59 | 06:50 | 07:43 | 08:11
|16:46  |17:42 | 18:30  [20:22 | 21:07 | 21:26  |21:01  [20:02 | 18:52 | 16:47 | 16:02 | 16:02
29 | 07:49 | | 06:49 | 05:43 | 04:57 | 04:50 | 05:23 | 06:11 | 07:01 | 06:52 | 07:44 | 08:11
|16:48 | 119:32  |[20:24 | 21:08  |21:26  |20:59 | 20:00 | 18:49  |16:45 | 16:01 | 16:03
30 | 07:48 | | 06:47 | 05:41 | 04:56 | 04:51 | 05:24 | 06:13 | 07:02 | 06:53 | 07:46 | 08:11
|16:49 | 119:3¢  [20:25 [ 21:10 | 21:26  |20:58 | 19:58 | 18:47  |16:43 | 16:01 | 16:04
31| 07:46 | | 06:45 | | 04:55 | | 05:26 | 06:14 | | 06:55 | | 08:11
16:51 | 119:35 | |21:11 | 120:56 | 19:56 | | 16:41 | | 16:05

Sonnenscheinstunden | 261 | 278 | 367 | 415 | 483 | 497 | 500 | 453 | 381 | 332 | 268 | 246
Anzahl Minuten mit Schatten 0 0 0 0 0 0 0 0 0 0 0 0
Tabellen-Layout: Die Daten fiir jeden Tag sind in Matrix wi (! zeit wie jahr):

Tag im Monat Sonnenaufgang  (SS:MM) Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (S5:MM) Schattenende/Minuten mit Schatten
Sonnenuntergang (SS:MM) Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (S5:MM) Schattenende/Minuten mit Schatten

WIndPRO 3.2.712 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk o7.11.201810:00/38  WINAPRO .



lKéTTER

CONSULTING ENGINEERS

Seite 69 von 118 zum Bericht Nr. 214192-03.02

Projekt: Lizenzierter Anwender:

214192-03 WP Lauchhammer KOTTER Consulting Engineers GmbH & Co. KG
Bonifatiusstr. 400
DE-48432 Rheine
+49 5971 9710-31
Buegln(e«/_ bunk@koetter-consulting.com

Bert
07.11.2018 07:49/3.2.712

SHADOW - Kalender pro WEA

Berechnung: GesamtbelastungWEA: WEA II-05 - VESTAS V112-3.3 Gridstreame 3300 112.0 !0! NH: 140,0 m (Ges:196,0 m) (33)
Voraussetzungen fiir Berechnung des Schattenwurfs
Die dargestellten Zeiten sind die astronomisch maximal mdgliche 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 |Maérz | April | Mai | Juni | Juli |August | SeptembdiOktober | Novembe{Dezember
1]08:11 | 07:45 | 06:52 | 06:43 | 05:39 | 04:54 | 04:51 | 05:27 | 06:16 | 07:04 | 06:57 | 07:47
|16:06 | 16:53 | 17:44  [19:37 | 20:27 | 21:12 | 21:26  |20:55 | 19:54 | 18:45 | 16:40 | 16:00
2]08:11 | 07:43 | 06:50 | 06:40 | 05:37 | 04:53 | 04:52 | 05:29 | 06:18 | 07:06 | 06:59 | 07:49
16:07 | 16:55 | 17:46  |19:39  [20:29 | 21:13 | 21:25  |20:53 | 19:51 | 1843  |16:38 | 15:59
31]08:11 | 07:42 | 06:48 | 06:38 | 05:35 | 04:53 | 04:53 | 05:30 | 06:19 | 07:07 | 07:01 | 07:50
|16:08 | 16:57 | 17:47  |19:40 | 20:30 | 21:14 | 21:25 | 20:51 | 19:49 | 18:40 | 16:36 | 15:59
41]08:11 | 07:40 | 06:46 | 06:36 | 05:33 | 04:52 | 04:53 | 05:32 | 06:21 | 07:09 | 07:02 | 07:51
116:09 | 16:58 | 17:49  |19:42 | 20:32 | 21:15 | 21:25 | 20:50 | 19:47 | 18:38 | 16:34 | 15:58
5108:10 | 07:39 | 06:44 | 06:34 | 05:31 | 04:51 | 04:54 | 05:33 | 06:22 | 07:11 | 07:04 | 07:53
| 16:10 | 17:00 | 17:51 | 19:44 | 20:33 | 21:16 | 21:24 | 20:48 | 19:45 | 18:36 | 16:33 | 15:58
6 08:10 | 07:37 | 06:41 | 06:31 | 05:29 | 04:51 | 04:55 | 05:35 | 06:24 | 07:12 | 07:06 | 07:54
|16:12  [17:02 | 17:53 | 19:45  [20:35 | 21:17 | 21:24 | 20:46 | 19:42 | 18:34 | 16:31 | 15:57
708:10 | 07:35 | 06:39 | 06:29 | 05:28 | 04:50 | 04:56 | 05:36 | 06:26 | 07:14 | 07:08 | 07:55
|16:13  |17:04 | 17:54 | 19:47  [20:37 | 21:18  |21:23 | 20:44 | 19:40  [18:31 | 16:29 | 15:57
8]08:09 |07:3¢ | 06:37 | 06:27 | 05:26 | 04:50 | 04:57  |05:38 | 06:27 | 07:16 | 07:09 | 07:56
|16:14  |17:06 | 17:56 | 19:49  [20:38 | 21:19  |21:23  [20:43 | 19:38  |18:29 | 16:28 | 15:57
9]08:09 |07:32 |06:35 | 06:25 | 05:24 | 04:49 | 04:58  |05:39 | 06:29 | 07:17 | 07:11 | 07:58
| 16:15 | 17:08 | 17:58 | 19:50 | 20:40 | 21:20 | 21:22 | 20:41 | 19:35 | 18:27 | 16:26 | 15:56
10108:08 | 07:30 | 06:33 | 06:22 | 05:23 | 04:49 | 04:59 | 05:41 | 06:30 | 07:19 | 07:13 | 07:59
| 16:17 | 17:09 | 18:00 | 19:52 | 20:41 | 21:20 | 21:21 | 20:39 | 19:33 | 18:25 | 16:24 | 15:56
1108:08 | 07:28 | 06:30 | 06:20 | 05:21 | 04:48 | 05:00 | 05:43 | 06:32 | 07:21 | 07:15 | 08:00
| 16:18 | 17:11 | 18:01 | 19:54 | 20:43 | 21:21 | 21:20 | 20:37 | 19:31 | 18:22 | 16:23 | 15:56
1208:07 |07:26 | 06:28 | 06:18 | 05:19 | 04:48 | 05:01 | 05:44 | 06:3¢ | 07:22 | 07:16 | 08:01
| 16:20 | 17:13 | 18:03 | 19:55 | 20:45 | 21:22 | 21:20 | 20:35 | 19:29 | 18:20 | 16:21 | 15:56
1308:06 | 07:25 |06:26 | 06:16 | 05:18 | 04:48 | 05:02 | 05:46 | 06:35 |07:24 | 07:18 | 08:02
| 16:21 | 17:15 | 18:05 | 19:57 | 20:46 | 21:22 | 21:19 | 20:33 | 19:26 | 18:18 | 16:20 | 15:56
1408:06 | 07:23 | 06:24 | 06:14 | 05:16 | 04:47 | 05:03 | 05:47 | 06:37 |07:26 | 07:20 | 08:03
| 16:23 | 17:17 | 18:06 | 19:59 | 20:48 | 21:23 | 21:18 | 20:31 | 19:24 | 18:16 | 16:18 | 15:56
15]08:05 | 07:21 | 06:21 | 06:11 | 05:15 | 04:47 | 05:04 | 05:49 | 06:38 |07:27 | 07:22 | 08:04
| 16:24 | 17:19 | 18:08 | 20:00 | 20:49 | 21:24 | 21:17 | 20:29 | 19:22 | 18:14 | 16:17 | 15:56
16 |08:04 | 07:19 | 06:19 | 06:09  |05:13  |04:47 | 05:05 |05:50 | 06:40 | 07:29 | 07:23 | 08:04
| 16:26 | 17:20 | 18:10 | 20:02 | 20:51 | 21:24 | 21:16 | 20:27 | 19:19 | 18:12 | 16:16 | 15:56
17 108:03 | 07:17 | 06:17  |06:07 | 05:12  |04:47 | 05:07 |05:52 |06:42 | 07:31 | 07:25 | 08:05
| 16:27 | 17:22 | 18:12 | 20:04 | 20:52 | 21:25 | 21:15 | 20:25 | 19:17 | 18:09 | 16:14 | 15:56
18 108:02 | 07:15 | 06:15  |06:05 |05:10  |04:47 | 05:08 | 05:54 |06:43 | 07:33 | 07:27 | 08:06
| 16:29 | 17:24 | 18:13 | 20:05 | 20:54 | 21:25 | 21:14 | 20:23 | 19:15 | 18:07 | 16:13 | 15:56
19 108:01 | 07:13 | 06:12  |06:03 | 05:09  |04:47 | 05:09 |05:55 |06:45 | 07:3% | 07:28 | 08:07
|16:30  |17:26 | 18:15  [20:07  [20:55 | 21:25  [21:13  [20:21  [19:12 | 18:05 | 16:12 | 15:57
20108:00 |07:11 | 06:10 | 06:01  |05:07 | 04:47 |05:10  |05:57 | 06:46 | 07:36 | 07:30 | 08:07
116:32 | 17:28 | 18:17  |20:09  |20:57 | 21:26 | 21:12  |20:19 | 19:10  |18:03 |16:10 | 15:57
21 07:59 | 07:09 | 06:08 | 05:59 | 05:06 | 04:47 | 05:12 | 05:58 | 06:48 | 07:38 | 07:32 | 08:08
|16:3¢ | 17:29 | 18:18  [20:10  [20:58 | 21:26 | 21:10  |20:17 | 19:08  |18:01  |16:09 | 15:58
22| 07:58 | 07:07 | 06:05 | 05:57 | 05:05 | 04:47 | 05:13 | 06:00 | 06:50 | 07:39 | 07:33 | 08:09
116:35 | 17:31 | 18:20  [20:12  [20:59 [ 21:26 | 21:09 | 20:15 | 19:06 | 17:59 | 16:08 | 15:58
23| 07:57 | 07:05 | 06:03 | 05:55 | 05:04 | 04:48 | 05:14 | 06:02 | 06:51 | 07:41 | 07:35 | 08:09
116:37 | 17:33 | 18:22  [20:14  |21:01  |21:26  |21:08  |20:13  [19:03 |17:57  |16:07 | 15:59
24| 07:56 | 07:03 | 06:01 | 05:52 | 05:02 | 04:48 | 05:16 | 06:03 | 06:53 | 07:43 | 07:37 | 08:09
116:39 | 17:35 | 18:23  [20:15  [21:02  |21:26  |21:06  |20:11 [ 19:01  |17:55 | 16:06 | 15:59
25 | 07:55 | 07:01 | 05:59 | 05:50 | 05:01 | 04:48 | 05:17 | 06:05 | 06:54 | 06:45 | 07:38 | 08:10
|16:41 | 17:37 | 18:25  [20:17  |21:03  |21:27 | 21:05 |20:09 | 1859  |16:53 |16:05 | 16:00
26 | 07:53 | 06:59 | 05:56 | 05:48 | 05:00 | 04:49 | 05:18 | 06:06 | 06:56 | 06:46 | 07:40 | 08:10
|16:42 | 17:38 | 18:27  [20:19  |21:05 |21:27  |21:04  |20:07 |18:56 |16:51 | 16:04 | 16:00
27| 07:52 | 06:57 | 05:54 | 05:46 | 04:59 | 04:49 | 05:20 | 06:08 | 06:58 | 06:48 | 07:41 | 08:10
|16:44 | 17:40 | 18:28  [20:20  |21:06  |21:26  |21:02  |20:04 | 18:54 |16:49  |16:03 | 16:01
28 | 07:51 | 06:54 | 05:52 | 05:44 | 04:58 | 04:50 | 05:21 | 06:10 | 06:59 | 06:50 | 07:43 | 08:11
|16:46  |17:42 | 18:30  [20:22 | 21:07 | 21:26  |21:01  [20:02 | 18:52 | 16:47 | 16:02 | 16:02
29 | 07:49 | | 06:49 | 05:43 | 04:57 | 04:50 | 05:23 | 06:11 | 07:01 | 06:52 | 07:44 | 08:11
|16:48 | 119:32  |20:24 | 21:08  |21:26  |20:59 | 20:00 | 18:49  |16:45 | 16:02 | 16:03
30 | 07:48 | | 06:47 | 05:41 | 04:56 | 04:51 | 05:24 | 06:13 | 07:02 | 06:53 | 07:46 | 08:11
|16:49 | 119:3¢  [20:25 [ 21:10 | 21:26  |20:58 | 19:58 | 18:47  |16:43 | 16:01 | 16:04
31| 07:46 | | 06:45 | | 04:55 | | 05:26 | 06:14 | | 06:55 | | 08:11
16:51 | 119:35 | |21:11 | 120:56 | 19:56 | | 16:41 | | 16:05

Sonnenscheinstunden | 261 | 278 | 367 | 415 | 483 | 497 | 500 | 453 | 381 | 332 | 268 | 246
Anzahl Minuten mit Schatten 0 0 0 0 0 0 0 0 0 0 0 0
Tabellen-Layout: Die Daten fiir jeden Tag sind in Matrix wi (! zeit wie jahr):

Tag im Monat Sonnenaufgang  (SS:MM) Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (S5:MM) Schattenende/Minuten mit Schatten
Sonnenuntergang (SS:MM) Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (S5:MM) Schattenende/Minuten mit Schatten
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SHADOW - Kalender pro WEA

Berechnung: GesamtbelastungWEA: WEA II-06 - VESTAS V112-3.3 Gridstreame 3300 112.0 !0! NH: 140,0 m (Ges:196,0 m) (34)
Voraussetzungen fiir Berechnung des Schattenwurfs
Die dargestellten Zeiten sind die astronomisch maximal mdgliche 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 |Maérz | April | Mai | Juni | Juli |August | SeptembdiOktober | Novembe{Dezember
1]08:11 | 07:45 | 06:52 | 06:43 | 05:39 | 04:54 | 04:51 | 05:27 | 06:16 | 07:04 | 06:57 | 07:47
|16:06 | 16:53 | 17:44  [19:37 | 20:27 | 21:12 | 21:26  |20:55 | 19:53 | 18:45 |16:40 | 16:00
2]08:11 | 07:43 | 06:50 | 06:40 | 05:37 | 04:53 | 04:52 | 05:29 | 06:18 | 07:06 | 06:59 | 07:49
16:07 | 16:55 | 17:46  |19:39  [20:29 | 21:13 | 21:25  |20:53 | 19:51 | 1843  |16:38 | 15:59
31]08:11 | 07:42 | 06:48 | 06:38 | 05:35 | 04:53 | 04:53 | 05:30 | 06:19 | 07:07 | 07:01 | 07:50
|16:08 | 16:57 | 17:47  |19:40 | 20:30 | 21:14 | 21:25 | 20:51 | 19:49 | 18:40 | 16:36 | 15:59
41]08:11 | 07:40 | 06:46 | 06:36 | 05:33 | 04:52 | 04:53 | 05:32 | 06:21 | 07:09 | 07:02 | 07:51
116:09 | 16:58 | 17:49  |19:42 | 20:32 | 21:15 | 21:25 | 20:50 | 19:47 | 18:38 | 16:34 | 15:58
5108:10 | 07:39 | 06:44 | 06:34 | 05:31 | 04:51 | 04:54 | 05:33 | 06:22 | 07:11 | 07:04 | 07:53
| 16:10 | 17:00 | 17:51 | 19:44 | 20:33 | 21:16 | 21:24 | 20:48 | 19:45 | 18:36 | 16:33 | 15:58
6 08:10 | 07:37 | 06:41 | 06:31 | 05:29 | 04:51 | 04:55 | 05:35 | 06:24 | 07:12 | 07:06 | 07:54
|16:12  [17:02 | 17:53 | 19:45  [20:35 | 21:17 | 21:24 | 20:46 | 19:42 | 18:34 | 16:31 | 15:57
708:10 | 07:35 | 06:39 | 06:29 | 05:28 | 04:50 | 04:56 | 05:36 | 06:26 | 07:14 | 07:08 | 07:55
|16:13  |17:04 | 17:54 | 19:47  [20:37 | 21:18  |21:23 | 20:44 | 19:40  [18:31 | 16:29 | 15:57
8]08:09 |07:33 | 06:37 | 06:27 | 05:26 | 04:49 | 04:57 |05:38 | 06:27 | 07:16 | 07:09 | 07:56
|16:14  [17:06 | 17:56 | 19:49  [20:38 | 21:19  |21:23  [20:43 | 19:38 | 18:29 | 16:27 | 15:57
9]08:09 |07:32 |06:35 | 06:25 | 05:24 | 04:49 | 04:58  |05:39 | 06:29 | 07:17 | 07:11 | 07:58
| 16:15 | 17:08 | 17:58 | 19:50 | 20:40 | 21:20 | 21:22 | 20:41 | 19:35 | 18:27 | 16:26 | 15:56
10108:08 | 07:30 | 06:33 | 06:22 | 05:23 | 04:49 | 04:59 | 05:41 | 06:30 | 07:19 | 07:13 | 07:59
| 16:17 | 17:09 | 18:00 | 19:52 | 20:41 | 21:20 | 21:21 | 20:39 | 19:33 | 18:25 | 16:24 | 15:56
1108:08 | 07:28 | 06:30 | 06:20 | 05:21 | 04:48 | 05:00 | 05:43 | 06:32 | 07:21 | 07:15 | 08:00
| 16:18 | 17:11 | 18:01 | 19:54 | 20:43 | 21:21 | 21:20 | 20:37 | 19:31 | 18:22 | 16:23 | 15:56
1208:07 |07:26 | 06:28 | 06:18 | 05:19 | 04:48 | 05:01 | 05:44 | 06:3¢ | 07:22 | 07:16 | 08:01
| 16:20 | 17:13 | 18:03 | 19:55 | 20:45 | 21:22 | 21:20 | 20:35 | 19:29 | 18:20 | 16:21 | 15:56
1308:06 | 07:25 |06:26 | 06:16 | 05:18 | 04:48 | 05:02 | 05:46 | 06:35 |07:24 | 07:18 | 08:02
| 16:21 | 17:15 | 18:05 | 19:57 | 20:46 | 21:22 | 21:19 | 20:33 | 19:26 | 18:18 | 16:20 | 15:56
1408:06 | 07:23 | 06:24 | 06:14 | 05:16 | 04:47 | 05:03 | 05:47 | 06:37 |07:26 | 07:20 | 08:03
| 16:23 | 17:17 | 18:06 | 19:59 | 20:48 | 21:23 | 21:18 | 20:31 | 19:24 | 18:16 | 16:18 | 15:56
15]08:05 | 07:21 | 06:21 | 06:11 | 05:15 | 04:47 | 05:04 | 05:49 | 06:38 |07:27 | 07:22 | 08:04
| 16:24 | 17:19 | 18:08 | 20:00 | 20:49 | 21:24 | 21:17 | 20:29 | 19:22 | 18:14 | 16:17 | 15:56
16 |08:04 | 07:19 | 06:19 | 06:09  |05:13  |04:47 | 05:05 |05:50 | 06:40 | 07:29 | 07:23 | 08:04
| 16:26 | 17:20 | 18:10 | 20:02 | 20:51 | 21:24 | 21:16 | 20:27 | 19:19 | 18:12 | 16:16 | 15:56
17 108:03 | 07:17 | 06:17  |06:07 | 05:12  |04:47 | 05:07 |05:52 |06:42 | 07:31 | 07:25 | 08:05
| 16:27 | 17:22 | 18:12 | 20:04 | 20:52 | 21:25 | 21:15 | 20:25 | 19:17 | 18:09 | 16:14 | 15:56
18 108:02 | 07:15 | 06:15  |06:05 |05:10  |04:47 | 05:08 | 05:54 |06:43 | 07:33 | 07:27 | 08:06
| 16:29 | 17:24 | 18:13 | 20:05 | 20:54 | 21:25 | 21:14 | 20:23 | 19:15 | 18:07 | 16:13 | 15:56
19 108:01 | 07:13 | 06:12  |06:03 | 05:09  |04:47 | 05:09 |05:55 |06:45 | 07:3% | 07:28 | 08:07
|16:30  |17:26 | 18:15  [20:07  [20:55 | 21:25  [21:13  [20:21  [19:12 | 18:05 | 16:12 | 15:57
20108:00 |07:11 | 06:10 | 06:01  |05:07 | 04:47 |05:10  |05:57 | 06:46 | 07:36 | 07:30 | 08:07
116:32 | 17:28 | 18:17  [20:09  |20:57 | 21:26 | 21:11  |20:19 | 19:10  |18:03 |16:10 | 15:57
21 07:59 | 07:09 | 06:08 | 05:59 | 05:06 | 04:47 | 05:12 | 05:58 | 06:48 | 07:38 | 07:32 | 08:08
|16:3¢ | 17:29 | 18:18  [20:10  [20:58 | 21:26 | 21:10  |20:17 | 19:08  |18:01  |16:09 | 15:58
22| 07:58 | 07:07 | 06:05 | 05:57 | 05:05 | 04:47 | 05:13 | 06:00 | 06:50 | 07:39 | 07:33 | 08:08
116:35 | 17:31 | 18:20  [20:12  [20:59 [ 21:26 | 21:09 | 20:15 [ 19:06 | 17:59 | 16:08 | 15:58
23| 07:57 | 07:05 | 06:03 | 05:55 | 05:04 | 04:48 | 05:14 | 06:02 | 06:51 | 07:41 | 07:35 | 08:09
116:37 | 17:33 | 18:22  [20:14  |21:01  |21:26  |21:08  |20:13  [19:03 |17:57 |16:07 | 15:58
24| 07:56 | 07:03 | 06:01 | 05:52 | 05:02 | 04:48 | 05:16 | 06:03 | 06:53 | 07:43 | 07:37 | 08:09
116:39 | 17:35 | 18:23  [20:15  [21:02  |21:26  |21:06  |20:11 [ 19:01  |17:55 | 16:06 | 15:59
25 | 07:55 | 07:01 | 05:59 | 05:50 | 05:01 | 04:48 | 05:17 | 06:05 | 06:54 | 06:45 | 07:38 | 08:10
|16:41 | 17:37 | 18:25  [20:17  |21:03  |21:26  |21:05 |20:09 | 1859  |16:53  |16:05 | 16:00
26 | 07:53 | 06:59 | 05:56 | 05:48 | 05:00 | 04:49 | 05:18 | 06:06 | 06:56 | 06:46 | 07:40 | 08:10
|16:42 | 17:38 | 18:27  [20:19  |21:05 |21:26  |21:04  |20:07 | 18:56 |16:51 | 16:04 | 16:00
27| 07:52 | 06:57 | 05:54 | 05:46 | 04:59 | 04:49 | 05:20 | 06:08 | 06:58 | 06:48 | 07:41 | 08:10
|16:44 | 17:40 | 18:28  [20:20  |21:06  |21:26  |21:02  |20:04 | 18:54 |16:49  |16:03 | 16:01
28 | 07:51 | 06:54 | 05:52 | 05:44 | 04:58 | 04:50 | 05:21 | 06:10 | 06:59 | 06:50 | 07:43 | 08:11
|16:46  |17:42 | 18:30  [20:22 | 21:07 | 21:26  |21:01  [20:02 | 18:52 | 16:47 | 16:02 | 16:02
29 | 07:49 | | 06:49 | 05:43 | 04:57 | 04:50 | 05:23 | 06:11 | 07:01 | 06:52 | 07:44 | 08:11
|16:48 | 119:32  |[20:24 | 21:08  |21:26  |20:59 | 20:00 | 18:49  |16:45 | 16:01 | 16:03
30 | 07:48 | | 06:47 | 05:41 | 04:56 | 04:51 | 05:24 | 06:13 | 07:02 | 06:53 | 07:46 | 08:11
|16:49 | 119:3¢  [20:25 [ 21:10 | 21:26  |20:58 | 19:58 | 18:47  |16:43 | 16:01 | 16:04
31| 07:46 | | 06:45 | | 04:55 | | 05:26 | 06:14 | | 06:55 | | 08:11
16:51 | 119:35 | |21:11 | 120:56 | 19:56 | | 16:41 | | 16:05

Sonnenscheinstunden | 261 | 278 | 367 | 415 | 483 | 497 | 500 | 453 | 381 | 332 | 268 | 246
Anzahl Minuten mit Schatten 0 0 0 0 0 0 0 0 0 0 0 0
Tabellen-Layout: Die Daten fiir jeden Tag sind in Matrix wi (! zeit wie jahr):

Tag im Monat Sonnenaufgang  (SS:MM) Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (S5:MM) Schattenende/Minuten mit Schatten
Sonnenuntergang (SS:MM) Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (S5:MM) Schattenende/Minuten mit Schatten

WIndPRO 3.2.712 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk o7.11.201810:00/40  WINAPRO .



lKéTTER

CONSULTING ENGINEERS

Seite 71 von 118 zum Bericht Nr. 214192-03.02

Projekt: Lizenzierter Anwender:

214192-03 WP Lauchhammer KOTTER Consulting Engineers GmbH & Co. KG
Bonifatiusstr. 400
DE-48432 Rheine
+49 5971 9710-31
Buegln(e«/_ bunk@koetter-consulting.com

Bert
07.11.2018 07:49/3.2.712

SHADOW - Kalender pro WEA

Berechnung: GesamtbelastungWEA: WEA II-07 - VESTAS V112-3.3 Gridstreame 3300 112.0 !0! NH: 140,0 m (Ges:196,0 m) (35)
Voraussetzungen fiir Berechnung des Schattenwurfs
Die dargestellten Zeiten sind die astronomisch maximal mdgliche 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 |Maérz | April | Mai | Juni | Juli |August | SeptembdiOktober | Novembe{Dezember
1]08:11 | 07:45 | 06:52 | 06:43 | 05:39 | 04:54 | 04:51 | 05:27 | 06:16 | 07:04 | 06:57 | 07:47
|16:06 | 16:53 | 17:44  [19:37 | 20:27 | 21:12 | 21:26  |20:55 | 19:54 | 18:45 | 16:40 | 16:00
2]08:11 | 07:43 | 06:50 | 06:40 | 05:37 | 04:53 | 04:52 | 05:29 | 06:18 | 07:06 | 06:59 | 07:49
16:07 | 16:55 | 17:46  |19:39  [20:29 | 21:13 | 21:25  |20:53 | 19:51 | 1843  |16:38 | 15:59
31]08:11 | 07:42 | 06:48 | 06:38 | 05:35 | 04:53 | 04:53 | 05:30 | 06:19 | 07:07 | 07:01 | 07:50
|16:08 | 16:57 | 17:47  |19:40 | 20:30 | 21:14 | 21:25 | 20:51 | 19:49 | 18:40 | 16:36 | 15:59
41]08:11 | 07:40 | 06:46 | 06:36 | 05:33 | 04:52 | 04:54 | 05:32 | 06:21 | 07:09 | 07:02 | 07:51
116:09 | 16:58 | 17:49  |19:42 [ 20:32 | 21:15 | 21:25 | 20:50 | 19:47 | 18:38 | 16:34 | 15:58
5108:10 | 07:39 | 06:44 | 06:34 | 05:31 | 04:51 | 04:54 | 05:33 | 06:22 | 07:11 | 07:04 | 07:53
| 16:10 | 17:00 | 17:51 | 19:44 | 20:33 | 21:16 | 21:24 | 20:48 | 19:45 | 18:36 | 16:33 | 15:58
6 08:10 | 07:37 | 06:41 | 06:31 | 05:30 | 04:51 | 04:55 | 05:35 | 06:24 | 07:12 | 07:06 | 07:54
|16:12  [17:02 | 17:53 | 19:45 [ 20:35 | 21:17 | 21:24 | 20:46 | 19:42 | 18:34 | 16:31 | 15:57
708:10 | 07:35 | 06:39 | 06:29 | 05:28 | 04:50 | 04:56 | 05:36 | 06:26 | 07:14 | 07:08 | 07:55
|16:13  |17:04 | 17:54 | 19:47  [20:37 | 21:18  |21:23 | 20:44 | 19:40  [18:31 | 16:29 | 15:57
8]08:09 |07:3¢ | 06:37 | 06:27 | 05:26 | 04:50 | 04:57  |05:38 | 06:27 | 07:16 | 07:09 | 07:56
|16:14  |17:06 | 17:56 | 19:49  [20:38 | 21:19  |21:23  [20:43 | 19:38  |18:29 | 16:28 | 15:57
9]08:09 |07:32 |06:35 | 06:25 | 05:24 | 04:49 | 04:58  |05:39 | 06:29 | 07:17 | 07:11 | 07:58
| 16:15 | 17:08 | 17:58 | 19:50 | 20:40 | 21:20 | 21:22 | 20:41 | 19:36 | 18:27 | 16:26 | 15:56
10108:08 | 07:30 | 06:33 | 06:22 | 05:23 | 04:49 | 04:59 | 05:41 | 06:30 | 07:19 | 07:13 | 07:59
| 16:17 | 17:09 | 18:00 | 19:52 | 20:41 | 21:20 | 21:21 | 20:39 | 19:33 | 18:25 | 16:24 | 15:56
1108:08 | 07:28 | 06:30 | 06:20 | 05:21 | 04:48 | 05:00 | 05:43 | 06:32 | 07:21 | 07:15 | 08:00
| 16:18 | 17:11 | 18:01 | 19:54 | 20:43 | 21:21 | 21:20 | 20:37 | 19:31 | 18:22 | 16:23 | 15:56
1208:07 |07:26 | 06:28 | 06:18 | 05:19 | 04:48 | 05:01 | 05:44 | 06:3¢ | 07:22 | 07:16 | 08:01
| 16:20 | 17:13 | 18:03 | 19:55 | 20:45 | 21:22 | 21:20 | 20:35 | 19:29 | 18:20 | 16:21 | 15:56
1308:06 | 07:25 |06:26 | 06:16 | 05:18 | 04:48 | 05:02 | 05:46 | 06:35 |07:24 | 07:18 | 08:02
| 16:21 | 17:15 | 18:05 | 19:57 | 20:46 | 21:23 | 21:19 | 20:33 | 19:26 | 18:18 | 16:20 | 15:56
1408:06 | 07:23 | 06:24 | 06:14 | 05:16 | 04:47 | 05:03 | 05:47 | 06:37 |07:26 | 07:20 | 08:03
| 16:23 | 17:17 | 18:07 | 19:59 | 20:48 | 21:23 | 21:18 | 20:31 | 19:24 | 18:16 | 16:18 | 15:56
15]08:05 | 07:21 | 06:21 | 06:11 | 05:15 | 04:47 | 05:04 | 05:49 | 06:38 |07:27 |07:22 | 08:04
| 16:24 | 17:19 | 18:08 | 20:00 | 20:49 | 21:24 | 21:17 | 20:29 | 19:22 | 18:14 | 16:17 | 15:56
16| 08:04 | 07:19 | 06:19 | 06:09  |05:13  |04:47 | 05:05 |05:51 | 06:40 | 07:29 | 07:23 | 08:04
| 16:26 | 17:20 | 18:10 | 20:02 | 20:51 | 21:24 | 21:16 | 20:27 | 19:19 | 18:12 | 16:16 | 15:56
17 108:03 | 07:17 | 06:17  |06:07 | 05:12  |04:47 | 05:07 |05:52 |06:42 | 07:31 | 07:25 | 08:05
| 16:27 | 17:22 | 18:12 | 20:04 | 20:52 | 21:25 | 21:15 | 20:25 | 19:17 | 18:10 | 16:14 | 15:56
18 108:02 | 07:15 | 06:15  |06:05 |05:10  |04:47 | 05:08 | 05:54 |06:43 | 07:33 | 07:27 | 08:06
| 16:29 | 17:24 | 18:13 | 20:05 | 20:54 | 21:25 | 21:14 | 20:23 | 19:15 | 18:07 | 16:13 | 15:57
19 108:01 | 07:13 | 06:12  |06:03 | 05:09  |04:47 | 05:09 |05:55 |06:45 | 07:3% | 07:28 | 08:07
|16:30  |17:26 | 18:15  [20:07  [20:55 | 21:25  [21:13  [20:21  [19:13 | 18:05 | 16:12 | 15:57
20108:00 |07:11 | 06:10 | 06:01  |05:07 | 04:47 |05:10 | 05:57 | 06:46 | 07:36 | 07:30 | 08:07
116:32 | 17:28 | 18:17  |20:09  |20:57 | 21:26 | 21:12  |20:19 | 19:10  |18:03 |16:10 | 15:57
21 07:59 | 07:09 | 06:08 | 05:59 | 05:06 | 04:47 | 05:12 | 05:58 | 06:48 | 07:38 | 07:32 | 08:08
|16:3¢ | 17:30 | 18:18  [20:10  [20:58 | 21:26 | 21:10  |20:17 | 19:08  |18:01  |16:09 | 15:58
22| 07:58 | 07:07 | 06:05 | 05:57 | 05:05 | 04:48 | 05:13 | 06:00 | 06:50 | 07:39 | 07:33 | 08:09
116:35 | 17:31 | 18:20  [20:12  [20:59 [ 21:26 | 21:09 | 20:15 [ 19:06 |17:59 | 16:08 | 15:58
23| 07:57 | 07:05 | 06:03 | 05:55 | 05:04 | 04:48 | 05:14 | 06:02 | 06:51 | 07:41 | 07:35 | 08:09
116:37 | 17:33 | 18:22  [20:14  |21:01  |21:26  |21:08  |20:13  [19:03 |17:57  |16:07 | 15:59
24| 07:56 | 07:03 | 06:01 | 05:53 | 05:02 | 04:48 | 05:16 | 06:03 | 06:53 | 07:43 | 07:37 | 08:09
116:39 | 17:35 | 18:23  [20:15  [21:02  |21:26  |21:06  |20:11 [ 19:01  |17:55 | 16:06 | 15:59
25 | 07:55 | 07:01 | 05:59 | 05:50 | 05:01 | 04:48 | 05:17 | 06:05 | 06:54 | 06:45 | 07:38 | 08:10
|16:41 | 17:37 | 18:25  [20:17  |21:03  |21:27 | 21:05 |20:09 | 1859  |16:53 |16:05 | 16:00
26 | 07:53 | 06:59 | 05:56 | 05:48 | 05:00 | 04:49 | 05:18 | 06:06 | 06:56 | 06:46 | 07:40 | 08:10
|16:42 | 17:39 | 18:27  [20:19  |21:05 |21:27  |21:04  |20:07 |18:56 |16:51 | 16:04 | 16:00
27| 07:52 | 06:57 | 05:54 | 05:46 | 04:59 | 04:49 | 05:20 | 06:08 | 06:58 | 06:48 | 07:41 | 08:10
|16:44 | 17:40 | 18:29  [20:20  |21:06  |21:26  |21:02  |20:04 | 18:54 |16:49 |16:03 | 16:01
28 | 07:51 | 06:54 | 05:52 | 05:45 | 04:58 | 04:50 | 05:21 | 06:10 | 06:59 | 06:50 | 07:43 | 08:11
|16:46  |17:42 | 18:30  [20:22 | 21:07 | 21:26  |21:01  [20:02 | 18:52 | 16:47 | 16:02 | 16:02
29 | 07:49 | | 06:49 | 05:43 | 04:57 | 04:50 | 05:23 | 06:11 | 07:01 | 06:52 | 07:44 | 08:11
|16:48 | 119:32  [20:24 | 21:08  |21:26  |20:59 | 20:00 | 18:49 | 16:45 | 16:02 | 16:03
30 | 07:48 | | 06:47 | 05:41 | 04:56 | 04:51 | 05:24 | 06:13 | 07:03 | 06:53 | 07:46 | 08:11
|16:49 | 119:3¢  [20:25 [ 21:10 | 21:26  |20:58 | 19:58 | 18:47  |16:43 | 16:01 | 16:04
31| 07:46 | | 06:45 | | 04:55 | | 05:26 | 06:14 | | 06:55 | | 08:11
16:51 | 119:35 | |21:11 | 120:56 | 19:56 | |16:42 | | 16:05

Sonnenscheinstunden | 261 | 278 | 367 | 415 | 483 | 497 | 500 | 453 | 381 | 332 | 268 | 246
Anzahl Minuten mit Schatten 0 0 0 0 0 0 0 0 0 0 0 0
Tabellen-Layout: Die Daten fiir jeden Tag sind in Matrix wi (! zeit wie jahr):

Tag im Monat Sonnenaufgang  (SS:MM) Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (S5:MM) Schattenende/Minuten mit Schatten
Sonnenuntergang (SS:MM) Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (S5:MM) Schattenende/Minuten mit Schatten

WIndPRO 3.2.712 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk o7a120181000/41  WINAPRO .
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SHADOW - Kalender pro WEA

Berechnung: GesamtbelastungWEA: WEA II-08 - VESTAS V112-3.3 Gridstreame 3300 112.0 !0! NH: 140,0 m (Ges:196,0 m) (36)
Voraussetzungen fiir Berechnung des Schattenwurfs
Die dargestellten Zeiten sind die astronomisch maximal mdgliche 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 |Maérz | April | Mai | Juni | Juli |August | SeptembdiOktober | Novembe{Dezember
1]08:11 | 07:45 | 06:52 | 06:43 | 05:39 | 04:54 | 04:51 | 05:27 | 06:16 | 07:04 | 06:57 | 07:47
|16:06 | 16:53 | 17:44  [19:37 | 20:27 | 21:12 | 21:26  |20:55 | 19:54 | 18:45 | 16:40 | 16:00
2]08:11 | 07:43 | 06:50 | 06:40 | 05:37 | 04:53 | 04:52 | 05:29 | 06:18 | 07:06 | 06:59 | 07:49
16:07 | 16:55 | 17:46  |19:39  [20:29 | 21:13 | 21:25  |20:53 | 19:51 | 1843  |16:38 | 15:59
31]08:11 | 07:42 | 06:48 | 06:38 | 05:35 | 04:53 | 04:53 | 05:30 | 06:19 | 07:07 | 07:01 | 07:50
|16:08 | 16:57 | 17:47  |19:40 | 20:30 | 21:14 | 21:25 | 20:51 | 19:49 | 18:40 | 16:36 | 15:59
41]08:11 | 07:40 | 06:46 | 06:36 | 05:33 | 04:52 | 04:54 | 05:32 | 06:21 | 07:09 | 07:02 | 07:51
116:09 | 16:58 | 17:49  |19:42 [ 20:32 | 21:15 | 21:25 | 20:50 | 19:47 | 18:38 | 16:34 | 15:58
5108:10 | 07:39 | 06:44 | 06:34 | 05:31 | 04:51 | 04:54 | 05:33 | 06:22 | 07:11 | 07:04 | 07:53
| 16:10 | 17:00 | 17:51 | 19:44 | 20:33 | 21:16 | 21:24 | 20:48 | 19:45 | 18:36 | 16:33 | 15:58
6 08:10 | 07:37 | 06:41 | 06:31 | 05:29 | 04:51 | 04:55 | 05:35 | 06:24 | 07:12 | 07:06 | 07:54
|16:12  [17:02 | 17:53 | 19:45  [20:35 | 21:17 | 21:24 | 20:46 | 19:42 | 18:34 | 16:31 | 15:57
708:10 | 07:35 | 06:39 | 06:29 | 05:28 | 04:50 | 04:56 | 05:36 | 06:26 | 07:14 | 07:08 | 07:55
|16:13  |17:04 | 17:54 | 19:47  [20:37 | 21:18  |21:23 | 20:44 | 19:40  [18:31 | 16:29 | 15:57
8]08:09 |07:3¢ | 06:37 | 06:27 | 05:26 | 04:50 | 04:57  |05:38 | 06:27 | 07:16 | 07:09 | 07:56
|16:14  |17:06 | 17:56 | 19:49  [20:38 | 21:19  |21:23  [20:43 | 19:38  |18:29 | 16:28 | 15:57
9]08:09 |07:32 |06:35 | 06:25 | 05:24 | 04:49 | 04:58  |05:39 | 06:29 | 07:17 | 07:11 | 07:58
| 16:15 | 17:08 | 17:58 | 19:50 | 20:40 | 21:20 | 21:22 | 20:41 | 19:35 | 18:27 | 16:26 | 15:56
10108:08 | 07:30 | 06:33 | 06:22 | 05:23 | 04:49 | 04:59 | 05:41 | 06:30 | 07:19 | 07:13 | 07:59
| 16:17 | 17:09 | 18:00 | 19:52 | 20:41 | 21:20 | 21:21 | 20:39 | 19:33 | 18:25 | 16:24 | 15:56
1108:08 | 07:28 | 06:30 | 06:20 | 05:21 | 04:48 | 05:00 | 05:43 | 06:32 | 07:21 | 07:15 | 08:00
| 16:18 | 17:11 | 18:01 | 19:54 | 20:43 | 21:21 | 21:20 | 20:37 | 19:31 | 18:22 | 16:23 | 15:56
1208:07 |07:26 | 06:28 | 06:18 | 05:19 | 04:48 | 05:01 | 05:44 | 06:3¢ | 07:22 | 07:16 | 08:01
| 16:20 | 17:13 | 18:03 | 19:55 | 20:45 | 21:22 | 21:20 | 20:35 | 19:29 | 18:20 | 16:21 | 15:56
1308:06 | 07:25 |06:26 | 06:16 | 05:18 | 04:48 | 05:02 | 05:46 | 06:35 |07:24 | 07:18 | 08:02
| 16:21 | 17:15 | 18:05 | 19:57 | 20:46 | 21:22 | 21:19 | 20:33 | 19:26 | 18:18 | 16:20 | 15:56
1408:06 | 07:23 | 06:24 | 06:14 | 05:16 | 04:47 | 05:03 | 05:47 | 06:37 |07:26 | 07:20 | 08:03
| 16:23 | 17:17 | 18:06 | 19:59 | 20:48 | 21:23 | 21:18 | 20:31 | 19:24 | 18:16 | 16:18 | 15:56
15]08:05 | 07:21 | 06:21 | 06:11 | 05:15 | 04:47 | 05:04 | 05:49 | 06:38 |07:27 | 07:22 | 08:04
| 16:24 | 17:19 | 18:08 | 20:00 | 20:49 | 21:24 | 21:17 | 20:29 | 19:22 | 18:14 | 16:17 | 15:56
16 |08:04 | 07:19 | 06:19 | 06:09  |05:13  |04:47 | 05:05 |05:50 | 06:40 | 07:29 | 07:23 | 08:04
| 16:26 | 17:20 | 18:10 | 20:02 | 20:51 | 21:24 | 21:16 | 20:27 | 19:19 | 18:12 | 16:16 | 15:56
17 108:03 | 07:17 | 06:17  |06:07 | 05:12  |04:47 | 05:07 |05:52 |06:42 | 07:31 | 07:25 | 08:05
| 16:27 | 17:22 | 18:12 | 20:04 | 20:52 | 21:25 | 21:15 | 20:25 | 19:17 | 18:09 | 16:14 | 15:56
18 108:02 | 07:15 | 06:15  |06:05 |05:10  |04:47 | 05:08 | 05:54 |06:43 | 07:33 | 07:27 | 08:06
| 16:29 | 17:24 | 18:13 | 20:05 | 20:54 | 21:25 | 21:14 | 20:23 | 19:15 | 18:07 | 16:13 | 15:56
19 108:01 | 07:13 | 06:12  |06:03 | 05:09  |04:47 | 05:09 |05:55 |06:45 | 07:3% | 07:28 | 08:07
|16:30  |17:26 | 18:15  [20:07  [20:55 | 21:25  [21:13  [20:21  [19:12 | 18:05 | 16:12 | 15:57
20108:00 |07:11 | 06:10 | 06:01  |05:07 | 04:47 |05:10  |05:57 | 06:46 | 07:36 | 07:30 | 08:07
116:32 | 17:28 | 18:17  |20:09  |20:57 | 21:26 | 21:12  |20:19 | 19:10  |18:03 |16:10 | 15:57
21 07:59 | 07:09 | 06:08 | 05:59 | 05:06 | 04:47 | 05:12 | 05:58 | 06:48 | 07:38 | 07:32 | 08:08
|16:3¢ | 17:30 | 18:18  [20:10  [20:58 | 21:26 | 21:10  |20:17 | 19:08  |18:01  |16:09 | 15:58
22| 07:58 | 07:07 | 06:05 | 05:57 | 05:05 | 04:48 | 05:13 | 06:00 | 06:50 | 07:39 | 07:33 | 08:08
116:35 | 17:31 | 18:20  [20:12  [20:59 [ 21:26 | 21:09 | 20:15 [ 19:06 | 17:59 | 16:08 | 15:58
23| 07:57 | 07:05 | 06:03 | 05:55 | 05:04 | 04:48 | 05:14 | 06:02 | 06:51 | 07:41 | 07:35 | 08:09
116:37 | 17:33 | 18:22  [20:14  |21:01  |21:26  |21:08  |20:13  [19:03 |17:57  |16:07 | 15:59
24| 07:56 | 07:03 | 06:01 | 05:52 | 05:02 | 04:48 | 05:16 | 06:03 | 06:53 | 07:43 | 07:37 | 08:09
116:39 | 17:35 | 18:23  [20:15  [21:02  |21:26  |21:06  |20:11 [ 19:01  |17:55 | 16:06 | 15:59
25 | 07:55 | 07:01 | 05:59 | 05:50 | 05:01 | 04:48 | 05:17 | 06:05 | 06:54 | 06:45 | 07:38 | 08:10
|16:41 | 17:37 | 18:25  [20:17  |21:03  |21:26  |21:05 |20:09 | 1859  |16:53  |16:05 | 16:00
26 | 07:53 | 06:59 | 05:56 | 05:48 | 05:00 | 04:49 | 05:18 | 06:06 | 06:56 | 06:46 | 07:40 | 08:10
|16:42 | 17:38 | 18:27  [20:19  |21:05 |21:26  |21:04  |20:07 | 18:56 |16:51 | 16:04 | 16:00
27| 07:52 | 06:57 | 05:54 | 05:46 | 04:59 | 04:49 | 05:20 | 06:08 | 06:58 | 06:48 | 07:41 | 08:10
|16:44 | 17:40 | 18:28  [20:20  |21:06  |21:26  |21:02  |20:04 | 18:54 |16:49  |16:03 | 16:01
28 | 07:51 | 06:54 | 05:52 | 05:44 | 04:58 | 04:50 | 05:21 | 06:10 | 06:59 | 06:50 | 07:43 | 08:11
|16:46  |17:42 | 18:30  [20:22 | 21:07 | 21:26  |21:01  [20:02 | 18:52 | 16:47 | 16:02 | 16:02
29 | 07:49 | | 06:49 | 05:43 | 04:57 | 04:50 | 05:23 | 06:11 | 07:01 | 06:52 | 07:44 | 08:11
|16:48 | 119:32  [20:24 | 21:08  |21:26  |20:59 | 20:00 | 18:49 | 16:45 | 16:02 | 16:03
30 | 07:48 | | 06:47 | 05:41 | 04:56 | 04:51 | 05:24 | 06:13 | 07:03 | 06:53 | 07:46 | 08:11
|16:49 | 119:3¢  [20:25 [ 21:10 | 21:26  |20:58 | 19:58 | 18:47  |16:43 | 16:01 | 16:04
31| 07:46 | | 06:45 | | 04:55 | | 05:26 | 06:14 | | 06:55 | | 08:11
16:51 | 119:35 | |21:11 | 120:56 | 19:56 | |16:42 | | 16:05

Sonnenscheinstunden | 261 | 278 | 367 | 415 | 483 | 497 | 500 | 453 | 381 | 332 | 268 | 246
Anzahl Minuten mit Schatten 0 0 0 0 0 0 0 0 0 0 0 0
Tabellen-Layout: Die Daten fiir jeden Tag sind in Matrix wi (! zeit wie jahr):

Tag im Monat Sonnenaufgang  (SS:MM) Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (S5:MM) Schattenende/Minuten mit Schatten
Sonnenuntergang (SS:MM) Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (S5:MM) Schattenende/Minuten mit Schatten

WIndPRO 3.2.712 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk o7a1201810:00/42  WINAPRO .
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SHADOW - Kalender pro WEA

Berechnung: GesamtbelastungWEA: WEA 1I-09 - VESTAS V117-3.3 GridStreame 3300 117.0 !O! NH: 141,5 m (Ges:200,0 m) (37)
Voraussetzungen fiir Berechnung des Schattenwurfs
Die dargestellten Zeiten sind die astronomisch maximal mdgliche 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 |Maérz | April | Mai | Juni | Juli |August | SeptembdiOktober | Novembe{Dezember
1]08:11 | 07:45 | 06:52 | 06:43 | 05:39 | 04:54 | 04:51 | 05:27 | 06:16 | 07:04 | 06:57 | 07:47
|16:06 | 16:53 | 17:44  [19:37 | 20:27 | 21:12 | 21:26  |20:55 | 19:53 | 18:45 |16:40 | 16:00
2]08:11 | 07:43 | 06:50 | 06:40 | 05:37 | 04:53 | 04:52 | 05:29 | 06:18 | 07:06 | 06:59 | 07:49
16:07 | 16:55 | 17:46  |19:39  [20:29 | 21:13 | 21:25  |20:53 | 19:51 | 1843  |16:38 | 15:59
31]08:11 | 07:42 | 06:48 | 06:38 | 05:35 | 04:53 | 04:53 | 05:30 | 06:19 | 07:07 | 07:01 | 07:50
|16:08 | 16:57 | 17:47  |19:40 | 20:30 | 21:14 | 21:25 | 20:51 | 19:49 | 18:40 | 16:36 | 15:59
41]08:11 | 07:40 | 06:46 | 06:36 | 05:33 | 04:52 | 04:53 | 05:32 | 06:21 | 07:09 | 07:02 | 07:51
116:09 | 16:58 | 17:49  |19:42 | 20:32 | 21:15 | 21:25 | 20:50 | 19:47 | 18:38 | 16:34 | 15:58
5108:10 | 07:39 | 06:44 | 06:34 | 05:31 | 04:51 | 04:54 | 05:33 | 06:22 | 07:11 | 07:04 | 07:53
| 16:10 | 17:00 | 17:51 | 19:44 | 20:33 | 21:16 | 21:24 | 20:48 | 19:45 | 18:36 | 16:33 | 15:58
6 08:10 | 07:37 | 06:41 | 06:31 | 05:29 | 04:51 | 04:55 | 05:35 | 06:24 | 07:12 | 07:06 | 07:54
|16:12  [17:02 | 17:53 | 19:45  [20:35 | 21:17 | 21:24 | 20:46 | 19:42 | 18:34 | 16:31 | 15:57
708:10 | 07:35 | 06:39 | 06:29 | 05:28 | 04:50 | 04:56 | 05:36 | 06:26 | 07:14 | 07:08 | 07:55
|16:13  |17:04 | 17:54 | 19:47  [20:37 | 21:18  |21:23 | 20:44 | 19:40  [18:31 | 16:29 | 15:57
8]08:09 |07:33 | 06:37 | 06:27 |05:26 | 04:50 | 04:57  |05:38 | 06:27 | 07:16 | 07:09 | 07:56
|16:14  |17:06 | 17:56 | 19:49  [20:38 | 21:19  |21:22  [20:43 | 19:38  |18:29 | 16:27 | 15:57
9]08:09 |07:32 |06:35 | 06:25 | 05:24 | 04:49 | 04:58  |05:39 | 06:29 | 07:17 | 07:11 | 07:57
| 16:15 | 17:08 | 17:58 | 19:50 | 20:40 | 21:20 | 21:22 | 20:41 | 19:35 | 18:27 | 16:26 | 15:56
10108:08 | 07:30 | 06:33 | 06:22 | 05:23 | 04:49 | 04:59 | 05:41 | 06:30 | 07:19 | 07:13 | 07:59
| 16:17 | 17:09 | 18:00 | 19:52 | 20:41 | 21:20 | 21:21 | 20:39 | 19:33 | 18:25 | 16:24 | 15:56
1108:08 | 07:28 | 06:30 | 06:20 | 05:21 | 04:48 | 05:00 | 05:43 | 06:32 | 07:21 | 07:15 | 08:00
| 16:18 | 17:11 | 18:01 | 19:54 | 20:43 | 21:21 | 21:20 | 20:37 | 19:31 | 18:22 | 16:23 | 15:56
1208:07 |07:26 | 06:28 | 06:18 | 05:19 | 04:48 | 05:01 | 05:44 | 06:3¢ | 07:22 | 07:16 | 08:01
| 16:20 | 17:13 | 18:03 | 19:55 | 20:45 | 21:22 | 21:20 | 20:35 | 19:29 | 18:20 | 16:21 | 15:56
1308:06 | 07:25 |06:26 | 06:16 | 05:18 | 04:48 | 05:02 | 05:46 | 06:35 |07:24 | 07:18 | 08:02
| 16:21 | 17:15 | 18:05 | 19:57 | 20:46 | 21:22 | 21:19 | 20:33 | 19:26 | 18:18 | 16:20 | 15:56
1408:06 | 07:23 | 06:24 | 06:14 | 05:16 | 04:47 | 05:03 | 05:47 | 06:37 |07:26 | 07:20 | 08:03
| 16:23 | 17:17 | 18:06 | 19:59 | 20:48 | 21:23 | 21:18 | 20:31 | 19:24 | 18:16 | 16:18 | 15:56
15]08:05 | 07:21 | 06:21 | 06:11 | 05:15 | 04:47 | 05:04 | 05:49 | 06:38 |07:27 | 07:22 | 08:04
| 16:24 | 17:19 | 18:08 | 20:00 | 20:49 | 21:24 | 21:17 | 20:29 | 19:22 | 18:14 | 16:17 | 15:56
16 |08:04 | 07:19 | 06:19 | 06:09  |05:13  |04:47 | 05:05 |05:50 | 06:40 | 07:29 | 07:23 | 08:04
| 16:26 | 17:20 | 18:10 | 20:02 | 20:51 | 21:24 | 21:16 | 20:27 | 19:19 | 18:12 | 16:16 | 15:56
17 108:03 | 07:17 | 06:17  |06:07 | 05:12  |04:47 | 05:07 |05:52 |06:42 | 07:31 | 07:25 | 08:05
| 16:27 | 17:22 | 18:12 | 20:04 | 20:52 | 21:25 | 21:15 | 20:25 | 19:17 | 18:09 | 16:14 | 15:56
18 108:02 | 07:15 | 06:15  |06:05 |05:10  |04:47 | 05:08 | 05:54 |06:43 | 07:33 | 07:27 | 08:06
| 16:29 | 17:24 | 18:13 | 20:05 | 20:54 | 21:25 | 21:14 | 20:23 | 19:15 | 18:07 | 16:13 | 15:56
19 108:01 | 07:13 | 06:12  |06:03 | 05:09  |04:47 | 05:09 |05:55 |06:45 | 07:3% | 07:28 | 08:07
|16:30  |17:26 | 18:15  [20:07  [20:55 | 21:25  [21:13  [20:21  [19:12 | 18:05 | 16:12 | 15:57
20108:00 |07:11 | 06:10 | 06:01  |05:07 | 04:47 |05:10  |05:57 | 06:46 | 07:36 | 07:30 | 08:07
116:32 | 17:28 | 18:17  [20:09  |20:56 | 21:26 | 21:11  |20:19 [ 19:10  |18:03 |16:10 | 15:57
21 07:59 | 07:09 | 06:08 | 05:59 | 05:06 | 04:47 | 05:12 | 05:58 | 06:48 | 07:38 | 07:32 | 08:08
|16:3¢ | 17:29 | 18:18  [20:10  [20:58 | 21:26 | 21:10  |20:17 | 19:08  |18:01  |16:09 | 15:58
22| 07:58 | 07:07 | 06:05 | 05:57 | 05:05 | 04:47 | 05:13 | 06:00 | 06:50 | 07:39 | 07:33 | 08:08
116:35 | 17:31 | 18:20  [20:12  [20:59 [ 21:26 | 21:09 | 20:15 [ 19:06 | 17:59 | 16:08 | 15:58
23| 07:57 | 07:05 | 06:03 | 05:55 | 05:04 | 04:48 | 05:14 | 06:02 | 06:51 | 07:41 | 07:35 | 08:09
116:37 | 17:33 | 18:22  [20:14  |21:01  |21:26  |21:08  |20:13  [19:03 |17:57  |16:07 | 15:59
24| 07:56 | 07:03 | 06:01 | 05:52 | 05:02 | 04:48 | 05:16 | 06:03 | 06:53 | 07:43 | 07:37 | 08:09
116:39 | 17:35 | 18:23  [20:15  [21:02  |21:26  |21:06  |20:11 [ 19:01  |17:55 | 16:06 | 15:59
25 | 07:55 | 07:01 | 05:59 | 05:50 | 05:01 | 04:48 | 05:17 | 06:05 | 06:54 | 06:45 | 07:38 | 08:10
|16:41 | 17:37 | 18:25  [20:17  |21:03  |21:26  |21:05 |20:09 | 1859  |16:53  |16:05 | 16:00
26 | 07:53 | 06:59 | 05:56 | 05:48 | 05:00 | 04:49 | 05:18 | 06:06 | 06:56 | 06:46 | 07:40 | 08:10
|16:42 | 17:38 | 18:27  [20:19  |21:05 |21:26  |21:04  |20:07 | 18:56 |16:51 | 16:04 | 16:00
27| 07:52 | 06:57 | 05:54 | 05:46 | 04:59 | 04:49 | 05:20 | 06:08 | 06:58 | 06:48 | 07:41 | 08:10
|16:44 | 17:40 | 18:28  [20:20  |21:06  |21:26  |21:02  |20:04 | 18:54 |16:49  |16:03 | 16:01
28 | 07:51 | 06:54 | 05:52 | 05:44 | 04:58 | 04:50 | 05:21 | 06:10 | 06:59 | 06:50 | 07:43 | 08:11
|16:46  |17:42 | 18:30  [20:22 | 21:07 | 21:26  |21:01  [20:02 | 18:52 | 16:47 | 16:02 | 16:02
29 | 07:49 | | 06:49 | 05:43 | 04:57 | 04:50 | 05:23 | 06:11 | 07:01 | 06:52 | 07:44 | 08:11
|16:48 | 119:32  |[20:24 | 21:08  |21:26  |20:59 | 20:00 | 18:49  |16:45 | 16:01 | 16:03
30 | 07:48 | | 06:47 | 05:41 | 04:56 | 04:51 | 05:24 | 06:13 | 07:02 | 06:53 | 07:46 | 08:11
|16:49 | 119:33  [20:25 [ 21:10 | 21:26  |20:58 | 19:58 | 18:47  |16:43 | 16:01 | 16:04
31| 07:46 | | 06:45 | | 04:55 | | 05:26 | 06:14 | | 06:55 | | 08:11
16:51 | 119:35 | |21:11 | 120:56 | 19:56 | | 16:41 | | 16:05

Sonnenscheinstunden | 261 | 278 | 367 | 415 | 483 | 497 | 500 | 453 | 381 | 332 | 268 | 246
Anzahl Minuten mit Schatten 0 0 0 0 0 0 0 0 0 0 0 0
Tabellen-Layout: Die Daten fiir jeden Tag sind in Matrix wi (! zeit wie jahr):

Tag im Monat Sonnenaufgang  (SS:MM) Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (S5:MM) Schattenende/Minuten mit Schatten
Sonnenuntergang (SS:MM) Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (S5:MM) Schattenende/Minuten mit Schatten
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SHADOW - Kalender pro WEA

Berechnung: GesamtbelastungWEA: WEA 1I-10 - VESTAS V117-3.3 GridStreame 3300 117.0 !O! NH: 141,5 m (Ges:200,0 m) (38)
Voraussetzungen fiir Berechnung des Schattenwurfs
Die dargestellten Zeiten sind die astronomisch maximal mdgliche 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 |Maérz | April | Mai | Juni | Juli |August | SeptembdiOktober | Novembe{Dezember
1]08:11 | 07:45 | 06:52 | 06:43 | 05:39 | 04:54 | 04:51 | 05:27 | 06:16 | 07:04 | 06:57 | 07:47
|16:06 | 16:53 | 17:44  [19:37 | 20:27 | 21:12 | 21:26  |20:55 | 19:54 | 18:45 | 16:40 | 16:00
2]08:11 | 07:43 | 06:50 | 06:40 | 05:37 | 04:53 | 04:52 | 05:29 | 06:18 | 07:06 | 06:59 | 07:49
16:07 | 16:55 | 17:46  |19:39  [20:29 | 21:13 | 21:25  |20:53 | 19:51 | 1843  |16:38 | 15:59
31]08:11 | 07:42 | 06:48 | 06:38 | 05:35 | 04:53 | 04:53 | 05:30 | 06:19 | 07:07 | 07:01 | 07:50
|16:08 | 16:57 | 17:47  |19:40 | 20:30 | 21:14 | 21:25 | 20:51 | 19:49 | 18:40 | 16:36 | 15:59
41]08:11 | 07:40 | 06:46 | 06:36 | 05:33 | 04:52 | 04:54 | 05:32 | 06:21 | 07:09 | 07:02 | 07:51
116:09 | 16:59 | 17:49  |19:42  [20:32 | 21:15 | 21:25 | 20:50 | 19:47 | 18:38 | 16:34¢ | 15:58
5108:10 | 07:39 | 06:44 | 06:34 | 05:31 | 04:51 | 04:54 | 05:33 | 06:22 | 07:11 | 07:04 | 07:53
| 16:10 | 17:00 | 17:51 | 19:44 | 20:33 | 21:16 | 21:24 | 20:48 | 19:45 | 18:36 | 16:33 | 15:58
6 08:10 | 07:37 | 06:41 | 06:31 | 05:30 | 04:51 | 04:55 | 05:35 | 06:24 | 07:12 | 07:06 | 07:54
|16:12  [17:02 | 17:53 | 19:45 [ 20:35 | 21:17 | 21:24 | 20:46 | 19:42 | 18:34 | 16:31 | 15:57
708:10 | 07:35 | 06:39 | 06:29 | 05:28 | 04:50 | 04:56 | 05:36 | 06:26 | 07:14 | 07:08 | 07:55
|16:13  |17:04 | 17:54 | 19:47  [20:37 | 21:18  |21:23 | 20:44 | 19:40  [18:31 | 16:29 | 15:57
8]08:09 |07:3¢ | 06:37 | 06:27 | 05:26 | 04:50 | 04:57  |05:38 | 06:27 | 07:16 | 07:09 | 07:56
|16:14  |17:06 | 17:56 | 19:49  [20:38 | 21:19  |21:23  [20:43 | 19:38  |18:29 | 16:28 | 15:57
9]08:09 |07:32 |06:35 | 06:25 | 05:24 | 04:49 | 04:58 | 05:40 | 06:29 | 07:17 | 07:11 | 07:58
| 16:16 | 17:08 | 17:58 | 19:50 | 20:40 | 21:20 | 21:22 | 20:41 | 19:36 | 18:27 | 16:26 | 15:56
10108:08 | 07:30 | 06:33 | 06:22 | 05:23 | 04:49 | 04:59 | 05:41 | 06:30 | 07:19 | 07:13 | 07:59
| 16:17 | 17:09 | 18:00 | 19:52 | 20:41 | 21:20 | 21:21 | 20:39 | 19:33 | 18:25 | 16:24 | 15:56
1108:08 | 07:28 | 06:30 | 06:20 | 05:21 | 04:48 | 05:00 | 05:43 | 06:32 | 07:21 | 07:15 | 08:00
| 16:18 | 17:11 | 18:01 | 19:54 | 20:43 | 21:21 | 21:20 | 20:37 | 19:31 | 18:23 | 16:23 | 15:56
1208:07 |07:26 | 06:28 | 06:18 | 05:19 | 04:48 | 05:01 | 05:44 | 06:3¢ |07:22 | 07:16 | 08:01
| 16:20 | 17:13 | 18:03 | 19:55 | 20:45 | 21:22 | 21:20 | 20:35 | 19:29 | 18:20 | 16:21 | 15:56
1308:06 | 07:25 |06:26 | 06:16 | 05:18 | 04:48 | 05:02 | 05:46 | 06:35 |07:24 | 07:18 | 08:02
| 16:21 | 17:15 | 18:05 | 19:57 | 20:46 | 21:23 | 21:19 | 20:33 | 19:26 | 18:18 | 16:20 | 15:56
1408:06 | 07:23 | 06:24 | 06:14 | 05:16 | 04:47 | 05:03 | 05:47 | 06:37 |07:26 | 07:20 | 08:03
| 16:23 | 17:17 | 18:07 | 19:59 | 20:48 | 21:23 | 21:18 | 20:31 | 19:24 | 18:16 | 16:18 | 15:56
15]08:05 | 07:21 | 06:21 | 06:11 | 05:15 | 04:47 | 05:04 | 05:49 | 06:38 |07:27 |07:22 | 08:04
| 16:24 | 17:19 | 18:08 | 20:00 | 20:49 | 21:24 | 21:17 | 20:29 | 19:22 | 18:14 | 16:17 | 15:56
16| 08:04 | 07:19 | 06:19 | 06:09  |05:13  |04:47 | 05:05 |05:51 | 06:40 | 07:29 | 07:23 | 08:04
| 16:26 | 17:20 | 18:10 | 20:02 | 20:51 | 21:24 | 21:16 | 20:27 | 19:19 | 18:12 | 16:16 | 15:56
17 108:03 | 07:17 | 06:17  |06:07 | 05:12  |04:47 | 05:07 |05:52 |06:42 | 07:31 | 07:25 | 08:05
| 16:27 | 17:22 | 18:12 | 20:04 | 20:52 | 21:25 | 21:15 | 20:25 | 19:17 | 18:10 | 16:14 | 15:56
18 108:02 | 07:15 | 06:15  |06:05 |05:10  |04:47 | 05:08 | 05:54 |06:43 | 07:33 | 07:27 | 08:06
| 16:29 | 17:24 | 18:13 | 20:05 | 20:54 | 21:25 | 21:14 | 20:23 | 19:15 | 18:07 | 16:13 | 15:57
19 108:01 | 07:13 | 06:12  |06:03 | 05:09  |04:47 | 05:09 |05:55 |06:45 | 07:3% | 07:28 | 08:07
|16:31  |17:26 | 18:15  [20:07  [20:55 | 21:25  [21:13  [20:21  [19:13 | 18:05 | 16:12 | 15:57
20108:00 |07:11 | 06:10 | 06:01  |05:07 | 04:47 |05:10  |05:57 | 06:46 | 07:36 | 07:30 | 08:07
116:32 | 17:28 | 18:17  |20:09  |20:57 | 21:26 | 21:12  |20:19 | 19:10  |18:03 |16:10 | 15:57
21 07:59 | 07:09 | 06:08 | 05:59 | 05:06 | 04:47 | 05:12 | 05:58 | 06:48 | 07:38 | 07:32 | 08:08
|16:3¢ | 17:30 | 18:18  [20:10  [20:58 | 21:26 | 21:10  |20:17 | 19:08  |18:01  |16:09 | 15:58
22| 07:58 | 07:07 | 06:05 | 05:57 | 05:05 | 04:48 | 05:13 | 06:00 | 06:50 | 07:39 | 07:33 | 08:09
116:35 | 17:31 | 18:20  [20:12  [20:59 [ 21:26 | 21:09 | 20:15 [ 19:06 |17:59 | 16:08 | 15:58
23| 07:57 | 07:05 | 06:03 | 05:55 | 05:04 | 04:48 | 05:14 | 06:02 | 06:51 | 07:41 | 07:35 | 08:09
116:37 | 17:33 | 18:22  [20:14  |21:01  |21:26  |21:08  |20:13  [19:03 |17:57  |16:07 | 15:59
24| 07:56 | 07:03 | 06:01 | 05:53 | 05:02 | 04:48 | 05:16 | 06:03 | 06:53 | 07:43 | 07:37 | 08:09
116:39 | 17:35 | 18:23  [20:15  [21:02  |21:26  |21:06  |20:11 [ 19:01  |17:55 | 16:06 | 15:59
25 | 07:55 | 07:01 | 05:59 | 05:51 | 05:01 | 04:48 | 05:17 | 06:05 | 06:54 | 06:45 | 07:38 | 08:10
|16:41 | 17:37 | 18:225  [20:17  |21:03  |21:27  |21:05 |20:09 | 1859  |16:53 | 16:05 | 16:00
26 | 07:53 | 06:59 | 05:56 | 05:49 | 05:00 | 04:49 | 05:19 | 06:06 | 06:56 | 06:46 | 07:40 | 08:10
|16:42 | 17:39 | 18:27  [20:19  |21:05 |21:27  |21:04  |20:07 | 1856 |16:51 | 16:04 | 16:00
27| 07:52 | 06:57 | 05:54 | 05:47 | 04:59 | 04:49 | 05:20 | 06:08 | 06:58 | 06:48 | 07:41 | 08:10
|16:44 | 17:40 | 18:29  [20:20  |21:06  |21:26  |21:02  |20:04 | 18:54 |16:49  |16:03 | 16:01
28 | 07:51 | 06:54 | 05:52 | 05:45 | 04:58 | 04:50 | 05:21 | 06:10 | 06:59 | 06:50 | 07:43 | 08:11
|16:46  |17:42 | 18:30  [20:22 | 21:07 | 21:26  |21:01  [20:02 | 18:52 | 16:47 | 16:02 | 16:02
29 | 07:49 | | 06:49 | 05:43 | 04:57 | 04:50 | 05:23 | 06:11 | 07:01 | 06:52 | 07:44 | 08:11
|16:48 | 119:32  [20:24 | 21:08  |21:26  |20:59  |20:00 | 18:50 | 16:45 | 16:02 | 16:03
30 | 07:48 | | 06:47 | 05:41 | 04:56 | 04:51 | 05:24 | 06:13 | 07:03 | 06:54 | 07:46 | 08:11
|16:49 | 119:3¢  [20:25 [ 21:10 | 21:26  |20:58 | 19:58 | 18:47  |16:43 | 16:01 | 16:04
31| 07:46 | | 06:45 | | 04:55 | | 05:26 | 06:14 | | 06:55 | | 08:11
16:51 | 119:35 | |21:11 | 120:56 | 19:56 | |16:42 | | 16:05

Sonnenscheinstunden | 261 | 278 | 367 | 415 | 483 | 496 | 500 | 453 | 381 | 332 | 268 | 246
Anzahl Minuten mit Schatten 0 0 0 0 0 0 0 0 0 0 0 0
Tabellen-Layout: Die Daten fiir jeden Tag sind in Matrix wi (! zeit wie jahr):

Tag im Monat Sonnenaufgang  (SS:MM) Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (S5:MM) Schattenende/Minuten mit Schatten
Sonnenuntergang (SS:MM) Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (S5:MM) Schattenende/Minuten mit Schatten
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SHADOW - Kalender pro WEA

Berechnung: GesamtbelastungWEA: WEA 1I-11 - VESTAS V117-3.3 GridStreame 3300 117.0 !O! NH: 141,5 m (Ges:200,0 m) (39)
Voraussetzungen fiir Berechnung des Schattenwurfs
Die dargestellten Zeiten sind die astronomisch maximal mdgliche 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 |Maérz | April | Mai | Juni | Juli |August | SeptembdiOktober | Novembe{Dezember
1]08:11 | 07:45 | 06:52 | 06:43 | 05:39 | 04:54 | 04:51 | 05:27 | 06:16 | 07:04 | 06:57 | 07:47
|16:06 | 16:53 | 17:44  [19:37 | 20:27 | 21:12 | 21:26  |20:55 | 19:54 | 18:45 | 16:40 | 16:00
2]08:11 | 07:43 | 06:50 | 06:40 | 05:37 | 04:53 | 04:52 | 05:29 | 06:18 | 07:06 | 06:59 | 07:49
16:07 | 16:55 | 17:46  |19:39  [20:29 | 21:13 | 21:25  |20:53 | 19:51 | 1843  |16:38 | 15:59
31]08:11 | 07:42 | 06:48 | 06:38 | 05:35 | 04:53 | 04:53 | 05:30 | 06:19 | 07:07 | 07:01 | 07:50
|16:08 | 16:57 | 17:47  |19:40 | 20:30 | 21:14 | 21:25 | 20:51 | 19:49 | 18:40 | 16:36 | 15:59
41]08:11 | 07:40 | 06:46 | 06:36 | 05:33 | 04:52 | 04:54 | 05:32 | 06:21 | 07:09 | 07:02 | 07:51
116:09 | 16:58 | 17:49  |19:42 [ 20:32 | 21:15 | 21:25 | 20:50 | 19:47 | 18:38 | 16:34 | 15:58
5108:10 | 07:39 | 06:44 | 06:34 | 05:31 | 04:51 | 04:54 | 05:33 | 06:22 | 07:11 | 07:04 | 07:53
| 16:10 | 17:00 | 17:51 | 19:44 | 20:33 | 21:16 | 21:24 | 20:48 | 19:45 | 18:36 | 16:33 | 15:58
6 08:10 | 07:37 | 06:41 | 06:31 | 05:30 | 04:51 | 04:55 | 05:35 | 06:24 | 07:12 | 07:06 | 07:54
|16:12  [17:02 | 17:53 | 19:45 [ 20:35 | 21:17 | 21:24 | 20:46 | 19:42 | 18:34 | 16:31 | 15:57
708:10 | 07:35 | 06:39 | 06:29 | 05:28 | 04:50 | 04:56 | 05:36 | 06:26 | 07:14 | 07:08 | 07:55
|16:13  |17:04 | 17:54 | 19:47  [20:37 | 21:18  |21:23 | 20:44 | 19:40  [18:31 | 16:29 | 15:57
8]08:09 |07:3¢ | 06:37 | 06:27 | 05:26 | 04:50 | 04:57  |05:38 | 06:27 | 07:16 | 07:09 | 07:56
|16:14  |17:06 | 17:56 | 19:49  [20:38 | 21:19  |21:23  [20:43 | 19:38  |18:29 | 16:28 | 15:57
9]08:09 |07:32 |06:35 | 06:25 | 05:24 | 04:49 | 04:58 | 05:40 | 06:29 | 07:17 | 07:11 | 07:58
| 16:15 | 17:08 | 17:58 | 19:50 | 20:40 | 21:20 | 21:22 | 20:41 | 19:35 | 18:27 | 16:26 | 15:56
10108:08 | 07:30 | 06:33 | 06:22 | 05:23 | 04:49 | 04:59 | 05:41 | 06:30 | 07:19 | 07:13 | 07:59
| 16:17 | 17:09 | 18:00 | 19:52 | 20:41 | 21:20 | 21:21 | 20:39 | 19:33 | 18:25 | 16:24 | 15:56
1108:08 | 07:28 | 06:30 | 06:20 | 05:21 | 04:48 | 05:00 | 05:43 | 06:32 | 07:21 | 07:15 | 08:00
| 16:18 | 17:11 | 18:01 | 19:54 | 20:43 | 21:21 | 21:20 | 20:37 | 19:31 | 18:22 | 16:23 | 15:56
1208:07 |07:26 | 06:28 | 06:18 | 05:19 | 04:48 | 05:01 | 05:44 | 06:3¢ | 07:22 | 07:16 | 08:01
| 16:20 | 17:13 | 18:03 | 19:55 | 20:45 | 21:22 | 21:20 | 20:35 | 19:29 | 18:20 | 16:21 | 15:56
1308:06 | 07:25 |06:26 | 06:16 | 05:18 | 04:48 | 05:02 | 05:46 | 06:35 |07:24 | 07:18 | 08:02
| 16:21 | 17:15 | 18:05 | 19:57 | 20:46 | 21:22 | 21:19 | 20:33 | 19:26 | 18:18 | 16:20 | 15:56
1408:06 | 07:23 | 06:24 | 06:14 | 05:16 | 04:47 | 05:03 | 05:47 | 06:37 |07:26 | 07:20 | 08:03
| 16:23 | 17:17 | 18:06 | 19:59 | 20:48 | 21:23 | 21:18 | 20:31 | 19:24 | 18:16 | 16:18 | 15:56
15]08:05 | 07:21 | 06:21 | 06:11 | 05:15 | 04:47 | 05:04 | 05:49 | 06:38 |07:27 | 07:22 | 08:04
| 16:24 | 17:19 | 18:08 | 20:00 | 20:49 | 21:24 | 21:17 | 20:29 | 19:22 | 18:14 | 16:17 | 15:56
16| 08:04 | 07:19 | 06:19 | 06:09  |05:13  |04:47 | 05:05 |05:51 | 06:40 | 07:29 | 07:23 | 08:04
| 16:26 | 17:20 | 18:10 | 20:02 | 20:51 | 21:24 | 21:16 | 20:27 | 19:19 | 18:12 | 16:16 | 15:56
17 108:03 | 07:17 | 06:17  |06:07 | 05:12  |04:47 | 05:07 |05:52 |06:42 | 07:31 | 07:25 | 08:05
| 16:27 | 17:22 | 18:12 | 20:04 | 20:52 | 21:25 | 21:15 | 20:25 | 19:17 | 18:10 | 16:14 | 15:56
18 108:02 | 07:15 | 06:15  |06:05 |05:10  |04:47 | 05:08 | 05:54 |06:43 | 07:33 | 07:27 | 08:06
| 16:29 | 17:24 | 18:13 | 20:05 | 20:54 | 21:25 | 21:14 | 20:23 | 19:15 | 18:07 | 16:13 | 15:57
19 108:01 | 07:13 | 06:12  |06:03 | 05:09  |04:47 | 05:09 |05:55 |06:45 | 07:3% | 07:28 | 08:07
|16:30  |17:26 | 18:15  [20:07  [20:55 | 21:25  [21:13  [20:21  [19:13 | 18:05 | 16:12 | 15:57
20108:00 |07:11 | 06:10 | 06:01  |05:07 | 04:47 |05:10 | 05:57 | 06:46 | 07:36 | 07:30 | 08:07
116:32 | 17:28 | 18:17  |20:09  |20:57 | 21:26 | 21:12  |20:19 | 19:10  |18:03 |16:10 | 15:57
21 07:59 | 07:09 | 06:08 | 05:59 | 05:06 | 04:47 | 05:12 | 05:58 | 06:48 | 07:38 | 07:32 | 08:08
|16:3¢ | 17:30 | 18:18  [20:10  [20:58 | 21:26 | 21:10  |20:17 | 19:08  |18:01  |16:09 | 15:58
22| 07:58 | 07:07 | 06:05 | 05:57 | 05:05 | 04:48 | 05:13 | 06:00 | 06:50 | 07:39 | 07:33 | 08:08
116:35 | 17:31 | 18:20  [20:12  [20:59 [ 21:26 | 21:09 | 20:15 [ 19:06 | 17:59 | 16:08 | 15:58
23| 07:57 | 07:05 | 06:03 | 05:55 | 05:04 | 04:48 | 05:14 | 06:02 | 06:51 | 07:41 | 07:35 | 08:09
116:37 | 17:33 | 18:22  [20:14  |21:01  |21:26  |21:08  |20:13  [19:03 |17:57  |16:07 | 15:59
24| 07:56 | 07:03 | 06:01 | 05:53 | 05:02 | 04:48 | 05:16 | 06:03 | 06:53 | 07:43 | 07:37 | 08:09
116:39 | 17:35 | 18:23  [20:15  [21:02  |21:26  |21:06  |20:11 [ 19:01  |17:55 | 16:06 | 15:59
25 | 07:55 | 07:01 | 05:59 | 05:50 | 05:01 | 04:48 | 05:17 | 06:05 | 06:54 | 06:45 | 07:38 | 08:10
|16:41 | 17:37 | 18:25  [20:17  |21:03  |21:26  |21:05 |20:09 | 1859  |16:53  |16:05 | 16:00
26 | 07:53 | 06:59 | 05:56 | 05:48 | 05:00 | 04:49 | 05:19 | 06:06 | 06:56 | 06:46 | 07:40 | 08:10
|16:42 | 17:39 | 18:27  [20:19  |21:05 |21:26  |21:04  |20:07 | 18:56 | 16:51 | 16:04 | 16:00
27| 07:52 | 06:57 | 05:54 | 05:46 | 04:59 | 04:49 | 05:20 | 06:08 | 06:58 | 06:48 | 07:41 | 08:10
|16:44 | 17:40 | 18:29  [20:20  |21:06  |21:26  |21:02  |20:04 | 18:54 |16:49 |16:03 | 16:01
28 | 07:51 | 06:54 | 05:52 | 05:45 | 04:58 | 04:50 | 05:21 | 06:10 | 06:59 | 06:50 | 07:43 | 08:11
|16:46  |17:42 | 18:30  [20:22 | 21:07 | 21:26  |21:01  [20:02 | 18:52 | 16:47 | 16:02 | 16:02
29 | 07:49 | | 06:49 | 05:43 | 04:57 | 04:50 | 05:23 | 06:11 | 07:01 | 06:52 | 07:44 | 08:11
|16:48 | 119:32  [20:24 | 21:08  |21:26  |20:59 | 20:00 | 18:49 | 16:45 | 16:02 | 16:03
30 | 07:48 | | 06:47 | 05:41 | 04:56 | 04:51 | 05:24 | 06:13 | 07:03 | 06:53 | 07:46 | 08:11
|16:49 | 119:3¢  [20:25 [ 21:10 | 21:26  |20:58 | 19:58 | 18:47  |16:43 | 16:01 | 16:04
31| 07:46 | | 06:45 | | 04:55 | | 05:26 | 06:14 | | 06:55 | | 08:11
16:51 | 119:35 | |21:11 | 120:56 | 19:56 | |16:42 | | 16:05

Sonnenscheinstunden | 261 | 278 | 367 | 415 | 483 | 496 | 500 | 453 | 381 | 332 | 268 | 246
Anzahl Minuten mit Schatten 0 0 0 0 0 0 0 0 0 0 0 0
Tabellen-Layout: Die Daten fiir jeden Tag sind in Matrix wi (! zeit wie jahr):

Tag im Monat Sonnenaufgang  (SS:MM) Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (S5:MM) Schattenende/Minuten mit Schatten
Sonnenuntergang (SS:MM) Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (S5:MM) Schattenende/Minuten mit Schatten
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SHADOW - Kalender pro WEA

Berechnung: GesamtbelastungWEA: WEA 1I-12 - VESTAS V117-3.3 GridStreame 3300 117.0 !O! NH: 141,5 m (Ges:200,0 m) (40)
Voraussetzungen fiir Berechnung des Schattenwurfs
Die dargestellten Zeiten sind die astronomisch maximal mdgliche 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 |Maérz | April | Mai | Juni | Juli |August | SeptembdiOktober | Novembe{Dezember
1]08:11 | 07:45 | 06:52 | 06:43 | 05:39 | 04:54 | 04:51 | 05:27 | 06:16 | 07:04 | 06:57 | 07:47
|16:06 | 16:53 | 17:44  [19:37 | 20:27 | 21:12 | 21:26  |20:55 | 19:53 | 18:45 |16:40 | 16:00
2]08:11 | 07:43 | 06:50 | 06:40 | 05:37 | 04:53 | 04:52 | 05:29 | 06:18 | 07:06 | 06:59 | 07:49
16:07 | 16:55 | 17:46  |19:39  [20:29 | 21:13 | 21:25  |20:53 | 19:51 | 1843  |16:38 | 15:59
31]08:11 | 07:42 | 06:48 | 06:38 | 05:35 | 04:53 | 04:53 | 05:30 | 06:19 | 07:07 | 07:01 | 07:50
|16:08 | 16:57 | 17:47  |19:40 | 20:30 | 21:14 | 21:25 | 20:51 | 19:49 | 18:40 | 16:36 | 15:59
41]08:11 | 07:40 | 06:46 | 06:36 | 05:33 | 04:52 | 04:54 | 05:32 | 06:21 | 07:09 | 07:02 | 07:51
116:09 | 16:58 | 17:49  |19:42 [ 20:32 | 21:15 | 21:25 | 20:50 | 19:47 | 18:38 | 16:34 | 15:58
5108:10 | 07:39 | 06:44 | 06:34 | 05:31 | 04:51 | 04:54 | 05:33 | 06:22 | 07:11 | 07:04 | 07:53
| 16:10 | 17:00 | 17:51 | 19:44 | 20:33 | 21:16 | 21:24 | 20:48 | 19:45 | 18:36 | 16:33 | 15:58
6 08:10 | 07:37 | 06:41 | 06:31 | 05:29 | 04:51 | 04:55 | 05:35 | 06:24 | 07:12 | 07:06 | 07:54
|16:12  [17:02 | 17:53 | 19:45  [20:35 | 21:17 | 21:24 | 20:46 | 19:42 | 18:34 | 16:31 | 15:57
708:10 | 07:35 | 06:39 | 06:29 | 05:28 | 04:50 | 04:56 | 05:36 | 06:26 | 07:14 | 07:08 | 07:55
|16:13  |17:04 | 17:54 | 19:47  [20:37 | 21:18  |21:23 | 20:44 | 19:40  [18:31 | 16:29 | 15:57
8]08:09 |07:33 | 06:37 | 06:27 |05:26 | 04:50 | 04:57  |05:38 | 06:27 | 07:16 | 07:09 | 07:56
|16:14  [17:06 | 17:56 | 19:49  [20:38 | 21:19  |21:23  [20:43 | 19:38  |18:29 | 16:28 | 15:57
9]08:09 |07:32 |06:35 | 06:25 | 05:24 | 04:49 | 04:58  |05:39 | 06:29 | 07:17 | 07:11 | 07:57
| 16:15 | 17:08 | 17:58 | 19:50 | 20:40 | 21:20 | 21:22 | 20:41 | 19:35 | 18:27 | 16:26 | 15:56
10108:08 | 07:30 | 06:33 | 06:22 | 05:23 | 04:49 | 04:59 | 05:41 | 06:30 | 07:19 | 07:13 | 07:59
| 16:17 | 17:09 | 18:00 | 19:52 | 20:41 | 21:20 | 21:21 | 20:39 | 19:33 | 18:25 | 16:24 | 15:56
1108:08 | 07:28 | 06:30 | 06:20 | 05:21 | 04:48 | 05:00 | 05:43 | 06:32 | 07:21 | 07:15 | 08:00
| 16:18 | 17:11 | 18:01 | 19:54 | 20:43 | 21:21 | 21:20 | 20:37 | 19:31 | 18:22 | 16:23 | 15:56
1208:07 |07:26 | 06:28 | 06:18 | 05:19 | 04:48 | 05:01 | 05:44 | 06:3¢ | 07:22 | 07:16 | 08:01
| 16:20 | 17:13 | 18:03 | 19:55 | 20:45 | 21:22 | 21:20 | 20:35 | 19:29 | 18:20 | 16:21 | 15:56
1308:06 | 07:25 |06:26 | 06:16 | 05:18 | 04:48 | 05:02 | 05:46 | 06:35 |07:24 | 07:18 | 08:02
| 16:21 | 17:15 | 18:05 | 19:57 | 20:46 | 21:22 | 21:19 | 20:33 | 19:26 | 18:18 | 16:20 | 15:56
1408:06 | 07:23 | 06:24 | 06:14 | 05:16 | 04:47 | 05:03 | 05:47 | 06:37 |07:26 | 07:20 | 08:03
| 16:23 | 17:17 | 18:06 | 19:59 | 20:48 | 21:23 | 21:18 | 20:31 | 19:24 | 18:16 | 16:18 | 15:56
15]08:05 | 07:21 | 06:21 | 06:11 | 05:15 | 04:47 | 05:04 | 05:49 | 06:38 |07:27 | 07:22 | 08:04
| 16:24 | 17:19 | 18:08 | 20:00 | 20:49 | 21:24 | 21:17 | 20:29 | 19:22 | 18:14 | 16:17 | 15:56
16 |08:04 | 07:19 | 06:19 | 06:09  |05:13  |04:47 | 05:05 |05:50 | 06:40 | 07:29 | 07:23 | 08:04
| 16:26 | 17:20 | 18:10 | 20:02 | 20:51 | 21:24 | 21:16 | 20:27 | 19:19 | 18:12 | 16:16 | 15:56
17 108:03 | 07:17 | 06:17  |06:07 | 05:12  |04:47 | 05:07 |05:52 |06:42 | 07:31 | 07:25 | 08:05
| 16:27 | 17:22 | 18:12 | 20:04 | 20:52 | 21:25 | 21:15 | 20:25 | 19:17 | 18:09 | 16:14 | 15:56
18 108:02 | 07:15 | 06:15  |06:05 |05:10  |04:47 | 05:08 | 05:54 |06:43 | 07:33 | 07:27 | 08:06
| 16:29 | 17:24 | 18:13 | 20:05 | 20:54 | 21:25 | 21:14 | 20:23 | 19:15 | 18:07 | 16:13 | 15:56
19 108:01 | 07:13 | 06:12  |06:03 | 05:09  |04:47 | 05:09 |05:55 |06:45 | 07:3% | 07:28 | 08:07
|16:30  |17:26 | 18:15  [20:07  [20:55 | 21:25  [21:13  [20:21  [19:12 | 18:05 | 16:12 | 15:57
20108:00 |07:11 | 06:10 | 06:01  |05:07 | 04:47 |05:10  |05:57 | 06:46 | 07:36 | 07:30 | 08:07
116:32 | 17:28 | 18:17  [20:09  |20:57 | 21:26 | 21:11  |20:19 | 19:10  |18:03 |16:10 | 15:57
21 07:59 | 07:09 | 06:08 | 05:59 | 05:06 | 04:47 | 05:12 | 05:58 | 06:48 | 07:38 | 07:32 | 08:08
|16:3¢ | 17:29 | 18:18  [20:10  [20:58 | 21:26 | 21:10  |20:17 | 19:08  |18:01  |16:09 | 15:58
22| 07:58 | 07:07 | 06:05 | 05:57 | 05:05 | 04:48 | 05:13 | 06:00 | 06:50 | 07:39 | 07:33 | 08:08
116:35 | 17:31 | 18:20  [20:12  [20:59 [ 21:26 | 21:09 | 20:15 [ 19:06 | 17:59 | 16:08 | 15:58
23| 07:57 | 07:05 | 06:03 | 05:55 | 05:04 | 04:48 | 05:14 | 06:02 | 06:51 | 07:41 | 07:35 | 08:09
116:37 | 17:33 | 18:22  [20:14  |21:01  |21:26  |21:08  |20:13  [19:03 |17:57  |16:07 | 15:59
24| 07:56 | 07:03 | 06:01 | 05:52 | 05:02 | 04:48 | 05:16 | 06:03 | 06:53 | 07:43 | 07:37 | 08:09
116:39 | 17:35 | 18:23  [20:15  [21:02  |21:26  |21:06  |20:11 [ 19:01  |17:55 | 16:06 | 15:59
25 | 07:55 | 07:01 | 05:59 | 05:50 | 05:01 | 04:48 | 05:17 | 06:05 | 06:54 | 06:45 | 07:38 | 08:10
|16:41 | 17:37 | 18:25  [20:17  |21:03  |21:26  |21:05 |20:09 | 1859  |16:53  |16:05 | 16:00
26 | 07:53 | 06:59 | 05:56 | 05:48 | 05:00 | 04:49 | 05:18 | 06:06 | 06:56 | 06:46 | 07:40 | 08:10
|16:42 | 17:38 | 18:27  [20:19  |21:05 |21:26  |21:04  |20:07 | 18:56 |16:51 | 16:04 | 16:00
27| 07:52 | 06:57 | 05:54 | 05:46 | 04:59 | 04:49 | 05:20 | 06:08 | 06:58 | 06:48 | 07:41 | 08:10
|16:44 | 17:40 | 18:28  [20:20  |21:06  |21:26  |21:02  |20:04 | 18:54 |16:49  |16:03 | 16:01
28 | 07:51 | 06:54 | 05:52 | 05:44 | 04:58 | 04:50 | 05:21 | 06:10 | 06:59 | 06:50 | 07:43 | 08:11
|16:46  |17:42 | 18:30  [20:22 | 21:07 | 21:26  |21:01  [20:02 | 18:52 | 16:47 | 16:02 | 16:02
29 | 07:49 | | 06:49 | 05:43 | 04:57 | 04:50 | 05:23 | 06:11 | 07:01 | 06:52 | 07:44 | 08:11
|16:48 | 119:32  |20:24 | 21:08  |21:26  |20:59 | 20:00 | 18:49  |16:45 | 16:02 | 16:03
30 | 07:48 | | 06:47 | 05:41 | 04:56 | 04:51 | 05:24 | 06:13 | 07:02 | 06:53 | 07:46 | 08:11
|16:49 | 119:3¢  [20:25 [ 21:10 | 21:26  |20:58 | 19:58 | 18:47  |16:43 | 16:01 | 16:04
31| 07:46 | | 06:45 | | 04:55 | | 05:26 | 06:14 | | 06:55 | | 08:11
16:51 | 119:35 | |21:11 | 120:56 | 19:56 | |16:42 | | 16:05

Sonnenscheinstunden | 261 | 278 | 367 | 415 | 483 | 496 | 500 | 453 | 381 | 332 | 268 | 246
Anzahl Minuten mit Schatten 0 0 0 0 0 0 0 0 0 0 0 0
Tabellen-Layout: Die Daten fiir jeden Tag sind in Matrix wi (! zeit wie jahr):

Tag im Monat Sonnenaufgang  (SS:MM) Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (S5:MM) Schattenende/Minuten mit Schatten
Sonnenuntergang (SS:MM) Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (S5:MM) Schattenende/Minuten mit Schatten
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SHADOW - Kalender pro WEA

Berechnung: GesamtbelastungWEA: WEA II-13 - VESTAS V117-3.3 GridStreame 3300 117.0 !O! NH: 141,5 m (Ges:200,0 m) (41)
Voraussetzungen fiir Berechnung des Schattenwurfs
Die dargestellten Zeiten sind die astronomisch maximal mdgliche 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 |Maérz | April | Mai | Juni | Juli |August | SeptembdiOktober | Novembe{Dezember
1]08:11 | 07:45 | 06:52 | 06:43 | 05:39 | 04:54 | 04:51 | 05:27 | 06:16 | 07:04 | 06:57 | 07:47
|16:06 | 16:53 | 17:44  [19:37 | 20:27 | 21:12 | 21:26  |20:55 | 19:53 | 18:45 |16:40 | 16:00
2]08:11 | 07:43 | 06:50 | 06:40 | 05:37 | 04:53 | 04:52 | 05:29 | 06:18 | 07:06 | 06:59 | 07:49
16:07 | 16:55 | 17:46  |19:39  [20:29 | 21:13 | 21:25  |20:53 | 19:51 | 1843  |16:38 | 15:59
31]08:11 | 07:42 | 06:48 | 06:38 | 05:35 | 04:53 | 04:53 | 05:30 | 06:19 | 07:07 | 07:00 | 07:50
|16:08 | 16:57 | 17:47  |19:40 | 20:30 | 21:14 | 21:25 | 20:51 | 19:49 | 18:40 | 16:36 | 15:59
41]08:11 | 07:40 | 06:46 | 06:36 | 05:33 | 04:52 | 04:53 | 05:32 | 06:21 | 07:09 | 07:02 | 07:51
116:09 | 16:58 | 17:49  |19:42 | 20:32 | 21:15 | 21:25 | 20:50 | 19:47 | 18:38 | 16:34 | 15:58
5108:10 | 07:38 | 06:44 | 06:34 | 05:31 | 04:51 | 04:54 | 05:33 | 06:22 | 07:11 | 07:04 | 07:53
| 16:10 | 17:00 | 17:51 | 19:44 | 20:33 | 21:16 | 21:24 | 20:48 | 19:45 | 18:36 | 16:33 | 15:58
6 08:10 | 07:37 | 06:41 | 06:31 | 05:29 | 04:51 | 04:55 | 05:35 | 06:24 | 07:12 | 07:06 | 07:54
|16:12  [17:02 | 17:53 | 19:45  [20:35 | 21:17 | 21:24 | 20:46 | 19:42 | 18:34 | 16:31 | 15:57
708:10 | 07:35 | 06:39 | 06:29 | 05:28 | 04:50 | 04:56 | 05:36 | 06:26 | 07:14 | 07:08 | 07:55
|16:13  |17:04 | 17:54 | 19:47  [20:37 | 21:18  |21:23 | 20:44 | 19:40  [18:31 | 16:29 | 15:57
8]08:09 |07:33 | 06:37 | 06:27 |05:26 | 04:50 | 04:57  |05:38 | 06:27 | 07:16 | 07:09 | 07:56
|16:14  [17:06 | 17:56 | 19:49  [20:38 | 21:19  |21:22  [20:43 | 19:38  [18:29 | 16:28 | 15:57
9]08:09 |07:32 |06:35 | 06:25 | 05:24 | 04:49 | 04:58  |05:39 | 06:29 | 07:17 | 07:11 | 07:57
| 16:15 | 17:08 | 17:58 | 19:50 | 20:40 | 21:20 | 21:22 | 20:41 | 19:35 | 18:27 | 16:26 | 15:56
10108:08 | 07:30 | 06:33 | 06:22 | 05:23 | 04:49 | 04:59 | 05:41 | 06:30 | 07:19 | 07:13 | 07:59
| 16:17 | 17:09 | 18:00 | 19:52 | 20:41 | 21:20 | 21:21 | 20:39 | 19:33 | 18:25 | 16:24 | 15:56
1108:08 | 07:28 | 06:30 | 06:20 | 05:21 | 04:48 | 05:00 | 05:43 | 06:32 | 07:21 | 07:15 | 08:00
| 16:18 | 17:11 | 18:01 | 19:54 | 20:43 | 21:21 | 21:20 | 20:37 | 19:31 | 18:22 | 16:23 | 15:56
1208:07 |07:26 | 06:28 | 06:18 | 05:19 | 04:48 | 05:01 | 05:44 | 06:3¢ | 07:22 | 07:16 | 08:01
| 16:20 | 17:13 | 18:03 | 19:55 | 20:45 | 21:22 | 21:20 | 20:35 | 19:29 | 18:20 | 16:21 | 15:56
1308:06 | 07:24 | 06:26 | 06:16 | 05:18 | 04:48 | 05:02 | 05:46 | 06:35 |07:24 | 07:18 | 08:02
| 16:21 | 17:15 | 18:05 | 19:57 | 20:46 | 21:22 | 21:19 | 20:33 | 19:26 | 18:18 | 16:20 | 15:56
1408:06 | 07:23 | 06:24 | 06:14 | 05:16 | 04:47 | 05:03 | 05:47 | 06:37 |07:26 | 07:20 | 08:03
| 16:23 | 17:17 | 18:06 | 19:59 | 20:48 | 21:23 | 21:18 | 20:31 | 19:24 | 18:16 | 16:18 | 15:56
15]08:05 | 07:21 | 06:21 | 06:11 | 05:15 | 04:47 | 05:04 | 05:49 | 06:38 |07:27 | 07:22 | 08:04
| 16:24 | 17:19 | 18:08 | 20:00 | 20:49 | 21:24 | 21:17 | 20:29 | 19:22 | 18:14 | 16:17 | 15:56
16 |08:04 | 07:19 | 06:19 | 06:09  |05:13  |04:47 | 05:05 |05:50 | 06:40 | 07:29 | 07:23 | 08:04
| 16:26 | 17:20 | 18:10 | 20:02 | 20:51 | 21:24 | 21:16 | 20:27 | 19:19 | 18:12 | 16:16 | 15:56
17 108:03 | 07:17 | 06:17  |06:07 | 05:12  |04:47 | 05:07 |05:52 |06:42 | 07:31 | 07:25 | 08:05
| 16:27 | 17:22 | 18:12 | 20:04 | 20:52 | 21:25 | 21:15 | 20:25 | 19:17 | 18:09 | 16:14 | 15:56
18 |08:02 | 07:15 | 06:14  |06:05 | 05:10  |04:47 | 05:08 | 05:54 |06:43 | 07:33 | 07:27 | 08:06
| 16:29 | 17:24 | 18:13 | 20:05 | 20:54 | 21:25 | 21:14 | 20:23 | 19:15 | 18:07 | 16:13 | 15:56
19 108:01 | 07:13 | 06:12  |06:03 | 05:09  |04:47 | 05:09 |05:55 |06:45 | 07:3% | 07:28 | 08:07
|16:30  |17:26 | 18:15  [20:07  [20:55 | 21:25  [21:13  [20:21  [19:12 | 18:05 | 16:12 | 15:57
20108:00 |07:11 | 06:10 | 06:01  |05:07 | 04:47 |05:10  |05:57 | 06:46 | 07:36 | 07:30 | 08:07
116:32 | 17:28 | 18:17  [20:09  |20:56 | 21:26 | 21:11  |20:19 [ 19:10  |18:03 |16:10 | 15:57
21 07:59 | 07:09 | 06:08 | 05:59 | 05:06 | 04:47 | 05:12 | 05:58 | 06:48 | 07:38 | 07:32 | 08:08
|16:3¢ | 17:29 | 18:18  [20:10  [20:58 | 21:26 | 21:10  |20:17 | 19:08  |18:01  |16:09 | 15:58
22| 07:58 | 07:07 | 06:05 | 05:57 | 05:05 | 04:47 | 05:13 | 06:00 | 06:50 | 07:39 | 07:33 | 08:08
116:35 | 17:31 | 18:20  [20:12  [20:59 [ 21:26 | 21:09 | 20:15 [ 19:06 | 17:59 | 16:08 | 15:58
23| 07:57 | 07:05 | 06:03 | 05:55 | 05:04 | 04:48 | 05:14 | 06:02 | 06:51 | 07:41 | 07:35 | 08:09
116:37 | 17:33 | 18:22  [20:14  |21:01  |21:26  |21:08  |20:13  [19:03 |17:57  |16:07 | 15:59
24| 07:56 | 07:03 | 06:01 | 05:52 | 05:02 | 04:48 | 05:16 | 06:03 | 06:53 | 07:43 | 07:37 | 08:09
116:39 | 17:35 | 18:23  [20:15  [21:02  |21:26  |21:06  |20:11 [ 19:01  |17:55 | 16:06 | 15:59
25 | 07:54 | 07:01 | 05:59 | 05:50 | 05:01 | 04:48 | 05:17 | 06:05 | 06:54 | 06:45 | 07:38 | 08:10
|16:41 | 17:37 | 18:225  [20:17  |21:03  |21:26  |21:05 |20:09 | 1859  |16:53 | 16:05 | 16:00
26 | 07:53 | 06:59 | 05:56 | 05:48 | 05:00 | 04:49 | 05:18 | 06:06 | 06:56 | 06:46 | 07:40 | 08:10
|16:42 | 17:38 | 18:27  [20:19  |21:05 |21:26  |21:04  |20:07 | 18:56 |16:51 | 16:04 | 16:00
27| 07:52 | 06:57 | 05:54 | 05:46 | 04:59 | 04:49 | 05:20 | 06:08 | 06:58 | 06:48 | 07:41 | 08:10
|16:44 | 17:40 | 18:28  [20:20  |21:06  |21:26  |21:02  |20:04 | 18:54 |16:49  |16:03 | 16:01
28 | 07:51 | 06:54 | 05:52 | 05:44 | 04:58 | 04:50 | 05:21 | 06:10 | 06:59 | 06:50 | 07:43 | 08:11
|16:46  |17:42 | 18:30  [20:22 | 21:07 | 21:26  |21:01  [20:02 | 18:52 | 16:47 | 16:02 | 16:02
29 | 07:49 | | 06:49 | 05:43 | 04:57 | 04:50 | 05:23 | 06:11 | 07:01 | 06:52 | 07:44 | 08:11
|16:48 | 119:32  |20:24 | 21:08  |21:26  |20:59 | 20:00 | 18:49  |16:45 | 16:02 | 16:03
30 | 07:48 | | 06:47 | 05:41 | 04:56 | 04:51 | 05:24 | 06:13 | 07:02 | 06:53 | 07:46 | 08:11
|16:49 | 119:33  [20:25 [ 21:10 | 21:26  |20:58 | 19:58 | 18:47  |16:43 | 16:01 | 16:04
31| 07:46 | | 06:45 | | 04:55 | | 05:26 | 06:14 | | 06:55 | | 08:11
16:51 | 119:35 | |21:11 | 120:56 | 19:56 | | 16:41 | | 16:05

Sonnenscheinstunden | 261 | 278 | 367 | 415 | 483 | 496 | 500 | 453 | 381 | 332 | 268 | 246
Anzahl Minuten mit Schatten 0 0 0 0 0 0 0 0 0 0 0 0
Tabellen-Layout: Die Daten fiir jeden Tag sind in Matrix wi (! zeit wie jahr):

Tag im Monat Sonnenaufgang  (SS:MM) Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (S5:MM) Schattenende/Minuten mit Schatten
Sonnenuntergang (SS:MM) Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (S5:MM) Schattenende/Minuten mit Schatten
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SHADOW - Kalender pro WEA

Berechnung: GesamtbelastungWEA: WEA II-14 - VESTAS V117-3.3 GridStreame 3300 117.0 !O! NH: 141,5 m (Ges:200,0 m) (42)
Voraussetzungen fiir Berechnung des Schattenwurfs
Die dargestellten Zeiten sind die astronomisch maximal mdgliche 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 |Maérz | April | Mai | Juni | Juli |August | SeptembdiOktober | Novembe{Dezember
1]08:11 | 07:45 | 06:52 | 06:43 | 05:39 | 04:54 | 04:51 | 05:27 | 06:16 | 07:04 | 06:57 | 07:47
|16:06 | 16:53 | 17:44  [19:37 | 20:27 | 21:12 | 21:26  |20:55 | 19:54 | 18:45 | 16:40 | 16:00
2]08:11 | 07:43 | 06:50 | 06:40 | 05:37 | 04:53 | 04:52 | 05:29 | 06:18 | 07:06 | 06:59 | 07:49
16:07 | 16:55 | 17:46  |19:39  [20:29 | 21:13 | 21:25  |20:53 | 19:51 | 1843  |16:38 | 15:59
31]08:11 | 07:42 | 06:48 | 06:38 | 05:35 | 04:53 | 04:53 | 05:30 | 06:19 | 07:07 | 07:01 | 07:50
|16:08 | 16:57 | 17:47  |19:40 | 20:30 | 21:14 | 21:25 | 20:51 | 19:49 | 18:40 | 16:36 | 15:59
41]08:11 | 07:40 | 06:46 | 06:36 | 05:33 | 04:52 | 04:54 | 05:32 | 06:21 | 07:09 | 07:02 | 07:51
116:09 | 16:59 | 17:49  |19:42  [20:32 | 21:15 | 21:25 | 20:50 | 19:47 | 18:38 | 16:34¢ | 15:58
5108:10 | 07:39 | 06:44 | 06:34 | 05:31 | 04:51 | 04:54 | 05:33 | 06:22 | 07:11 | 07:04 | 07:53
| 16:10 | 17:00 | 17:51 | 19:44 | 20:33 | 21:16 | 21:24 | 20:48 | 19:45 | 18:36 | 16:33 | 15:58
6 08:10 | 07:37 | 06:41 | 06:31 | 05:30 | 04:51 | 04:55 | 05:35 | 06:24 | 07:12 | 07:06 | 07:54
|16:12  [17:02 | 17:53 | 19:45 [ 20:35 | 21:17 | 21:24 | 20:46 | 19:42 | 18:34 | 16:31 | 15:57
708:10 | 07:35 | 06:39 | 06:29 | 05:28 | 04:50 | 04:56 | 05:36 | 06:26 | 07:14 | 07:08 | 07:55
|16:13  |17:04 | 17:54 | 19:47  [20:37 | 21:18  |21:23 | 20:44 | 19:40  [18:31 | 16:29 | 15:57
8]08:09 |07:3¢ | 06:37 | 06:27 | 05:26 | 04:50 | 04:57  |05:38 | 06:27 | 07:16 | 07:09 | 07:56
|16:14  |17:06 | 17:56 | 19:49  [20:38 | 21:19  |21:23  [20:43 | 19:38  |18:29 | 16:28 | 15:57
9]08:09 |07:32 |06:35 | 06:25 | 05:24 | 04:49 | 04:58 | 05:40 | 06:29 | 07:17 | 07:11 | 07:58
| 16:16 | 17:08 | 17:58 | 19:50 | 20:40 | 21:20 | 21:22 | 20:41 | 19:36 | 18:27 | 16:26 | 15:56
10108:08 | 07:30 | 06:33 | 06:22 | 05:23 | 04:49 | 04:59 | 05:41 | 06:30 | 07:19 | 07:13 | 07:59
| 16:17 | 17:10 | 18:00 | 19:52 | 20:41 | 21:20 | 21:21 | 20:39 | 19:33 | 18:25 | 16:24 | 15:56
1108:08 | 07:28 | 06:30 | 06:20 | 05:21 | 04:48 | 05:00 | 05:43 | 06:32 | 07:21 | 07:15 | 08:00
| 16:18 | 17:11 | 18:01 | 19:54 | 20:43 | 21:21 | 21:20 | 20:37 | 19:31 | 18:23 | 16:23 | 15:56
1208:07 |07:26 | 06:28 | 06:18 | 05:19 | 04:48 | 05:01 | 05:44 | 06:3¢ |07:22 | 07:16 | 08:01
| 16:20 | 17:13 | 18:03 | 19:55 | 20:45 | 21:22 | 21:20 | 20:35 | 19:29 | 18:20 | 16:21 | 15:56
1308:06 | 07:25 |06:26 | 06:16 | 05:18 | 04:48 | 05:02 | 05:46 | 06:35 |07:24 | 07:18 | 08:02
| 16:21 | 17:15 | 18:05 | 19:57 | 20:46 | 21:22 | 21:19 | 20:33 | 19:26 | 18:18 | 16:20 | 15:56
1408:06 | 07:23 | 06:24 | 06:14 | 05:16 | 04:48 | 05:03 | 05:47 | 06:37 |07:26 | 07:20 | 08:03
| 16:23 | 17:17 | 18:07 | 19:59 | 20:48 | 21:23 | 21:18 | 20:31 | 19:24 | 18:16 | 16:18 | 15:56
15]08:05 | 07:21 | 06:21 | 06:11 | 05:15 | 04:47 | 05:04 | 05:49 | 06:38 |07:27 |07:22 | 08:04
| 16:24 | 17:19 | 18:08 | 20:00 | 20:49 | 21:24 | 21:17 | 20:29 | 19:22 | 18:14 | 16:17 | 15:56
16| 08:04 | 07:19 | 06:19 | 06:09  |05:13  |04:47 | 05:05 |05:51 | 06:40 | 07:29 | 07:23 | 08:04
| 16:26 | 17:20 | 18:10 | 20:02 | 20:51 | 21:24 | 21:16 | 20:27 | 19:19 | 18:12 | 16:16 | 15:56
17 108:03 | 07:17 | 06:17  |06:07 | 05:12  |04:47 | 05:07 |05:52 |06:42 | 07:31 | 07:25 | 08:05
| 16:27 | 17:22 | 18:12 | 20:04 | 20:52 | 21:25 | 21:15 | 20:25 | 19:17 | 18:10 | 16:14 | 15:56
18 108:02 | 07:15 | 06:15  |06:05 |05:10  |04:47 | 05:08 | 05:54 |06:43 | 07:33 | 07:27 | 08:06
| 16:29 | 17:24 | 18:13 | 20:05 | 20:54 | 21:25 | 21:14 | 20:23 | 19:15 | 18:07 | 16:13 | 15:57
19 108:01 | 07:13 | 06:12  |06:03 | 05:09  |04:47 | 05:09 |05:55 |06:45 | 07:3% | 07:28 | 08:07
|16:31  |17:26 | 18:15  [20:07  [20:55 | 21:25  [21:13  [20:21  [19:13 | 18:05 | 16:12 | 15:57
20108:00 |07:11 | 06:10 | 06:01  |05:07 | 04:47 |05:10  |05:57 | 06:46 | 07:36 | 07:30 | 08:07
116:32 | 17:28 | 18:17  |20:09  |20:57 | 21:26 | 21:12  |20:19 | 19:10  |18:03 |16:11 | 15:57
21 07:59 | 07:09 | 06:08 | 05:59 | 05:06 | 04:47 | 05:12 | 05:59 | 06:48 | 07:38 | 07:32 | 08:08
|16:3¢ | 17:30 | 18:18  [20:10  [20:58 | 21:26  |21:10  |20:17 | 19:08  |18:01  |16:09 | 15:58
22| 07:58 | 07:07 | 06:05 | 05:57 | 05:05 | 04:48 | 05:13 | 06:00 | 06:50 | 07:39 | 07:33 | 08:08
116:36 | 17:31 | 18:20  [20:12  [20:59 [ 21:26 | 21:09  |20:15 [ 19:06 | 17:59 | 16:08 | 15:58
23| 07:57 | 07:05 | 06:03 | 05:55 | 05:04 | 04:48 | 05:14 | 06:02 | 06:51 | 07:41 | 07:35 | 08:09
116:37 | 17:33 | 18:22  [20:14  |21:01  |21:26  |21:08  |20:13  [19:03 |17:57  |16:07 | 15:59
24| 07:56 | 07:03 | 06:01 | 05:53 | 05:02 | 04:48 | 05:16 | 06:03 | 06:53 | 07:43 | 07:37 | 08:09
116:39 | 17:35 | 18:23  [20:15  [21:02  |21:26  |21:06  |20:11 [ 19:01  |17:55 | 16:06 | 15:59
25 | 07:55 | 07:01 | 05:59 | 05:51 | 05:01 | 04:48 | 05:17 | 06:05 | 06:54 | 06:45 | 07:38 | 08:10
|16:41 | 17:37 | 18:25  [20:17  |21:03  |21:26  |21:05 |20:09 | 18:59  |16:53 | 16:05 | 16:00
26 | 07:53 | 06:59 | 05:56 | 05:49 | 05:00 | 04:49 | 05:19 | 06:06 | 06:56 | 06:46 | 07:40 | 08:10
|16:42 | 17:39 | 18:27  [20:19  |21:05 |21:26  |21:04  |20:07 | 18:56 | 16:51 | 16:04 | 16:00
27| 07:52 | 06:57 | 05:54 | 05:47 | 04:59 | 04:49 | 05:20 | 06:08 | 06:58 | 06:48 | 07:41 | 08:10
|16:44 | 17:40 | 18:29  [20:20  |21:06  |21:26  |21:02  |20:04 | 18:54 |16:49  |16:03 | 16:01
28 | 07:51 | 06:54 | 05:52 | 05:45 | 04:58 | 04:50 | 05:21 | 06:10 | 06:59 | 06:50 | 07:43 | 08:11
|16:46  |17:42 | 18:30  [20:22 | 21:07 | 21:26  |21:01  [20:02 | 18:52 | 16:47 | 16:02 | 16:02
29 | 07:49 | | 06:49 | 05:43 | 04:57 | 04:50 | 05:23 | 06:11 | 07:01 | 06:52 | 07:44 | 08:11
|16:48 | 119:32  [20:24 | 21:08  |21:26  [20:59  |20:00 | 18:50 | 16:45 | 16:02 | 16:03
30 | 07:48 | | 06:47 | 05:41 | 04:56 | 04:51 | 05:24 | 06:13 | 07:03 | 06:53 | 07:46 | 08:11
|16:49 | 119:3¢  [20:25 [ 21:10 | 21:26  |20:58 | 19:58 | 18:47  |16:43 | 16:01 | 16:04
31| 07:46 | | 06:45 | | 04:55 | | 05:26 | 06:14 | | 06:55 | | 08:11
16:51 | 119:35 | |21:11 | 120:56 | 19:56 | |16:42 | | 16:05

Sonnenscheinstunden | 261 | 278 | 367 | 415 | 483 | 496 | 500 | 453 | 381 | 332 | 268 | 246
Anzahl Minuten mit Schatten 0 0 0 0 0 0 0 0 0 0 0 0
Tabellen-Layout: Die Daten fiir jeden Tag sind in Matrix wi (! zeit wie jahr):

Tag im Monat Sonnenaufgang  (SS:MM) Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (S5:MM) Schattenende/Minuten mit Schatten
Sonnenuntergang (SS:MM) Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (S5:MM) Schattenende/Minuten mit Schatten
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SHADOW - Kalender pro WEA

Berechnung: GesamtbelastungWEA: WEA 1I-16 - VESTAS V117-3.3 GridStreame 3300 117.0 !O! NH: 141,5 m (Ges:200,0 m) (43)
Voraussetzungen fiir Berechnung des Schattenwurfs
Die dargestellten Zeiten sind die astronomisch maximal mdgliche 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 |Maérz | April | Mai | Juni | Juli |August | SeptembdiOktober | Novembe{Dezember
1]08:11 | 07:45 | 06:52 | 06:43 | 05:39 | 04:54 | 04:51 | 05:27 | 06:16 | 07:04 | 06:57 | 07:47
|16:06 | 16:53 | 17:44  [19:37 | 20:27 | 21:12 | 21:26  |20:55 | 19:53 | 18:45 |16:40 | 16:00
2]08:11 | 07:43 | 06:50 | 06:40 | 05:37 | 04:53 | 04:52 | 05:29 | 06:18 | 07:06 | 06:59 | 07:49
16:07 | 16:55 | 17:46  |19:39  [20:29 | 21:13 | 21:25  |20:53 | 19:51 | 1843  |16:38 | 15:59
31]08:11 | 07:42 | 06:48 | 06:38 | 05:35 | 04:53 | 04:53 | 05:30 | 06:19 | 07:07 | 07:01 | 07:50
|16:08 | 16:57 | 17:47  |19:40 | 20:30 | 21:14 | 21:25 | 20:51 | 19:49 | 18:40 | 16:36 | 15:59
41]08:11 | 07:40 | 06:46 | 06:36 | 05:33 | 04:52 | 04:54 | 05:32 | 06:21 | 07:09 | 07:02 | 07:51
116:09 | 16:58 | 17:49  |19:42 [ 20:32 | 21:15 | 21:25 | 20:50 | 19:47 | 18:38 | 16:34 | 15:58
5108:10 | 07:39 | 06:44 | 06:34 | 05:31 | 04:51 | 04:54 | 05:33 | 06:22 | 07:11 | 07:04 | 07:53
| 16:10 | 17:00 | 17:51 | 19:44 | 20:33 | 21:16 | 21:24 | 20:48 | 19:45 | 18:36 | 16:33 | 15:58
6 08:10 | 07:37 | 06:41 | 06:31 | 05:30 | 04:51 | 04:55 | 05:35 | 06:24 | 07:12 | 07:06 | 07:54
|16:12  [17:02 | 17:53 | 19:45 [ 20:35 | 21:17 | 21:24 | 20:46 | 19:42 | 18:34 | 16:31 | 15:57
708:10 | 07:35 | 06:39 | 06:29 | 05:28 | 04:50 | 04:56 | 05:36 | 06:26 | 07:14 | 07:08 | 07:55
|16:13  |17:04 | 17:54 | 19:47  [20:37 | 21:18  |21:23 | 20:44 | 19:40  [18:31 | 16:29 | 15:57
8]08:09 |07:33 | 06:37 | 06:27 |05:26 | 04:50 | 04:57  |05:38 | 06:27 | 07:16 | 07:09 | 07:56
|16:14  [17:06 | 17:56 | 19:49  [20:38 | 21:19  |21:22  [20:43 | 19:38  [18:29 | 16:28 | 15:57
9]08:09 |07:32 |06:35 | 06:25 | 05:24 | 04:49 | 04:58  |05:39 | 06:29 | 07:17 | 07:11 | 07:57
| 16:15 | 17:08 | 17:58 | 19:50 | 20:40 | 21:20 | 21:22 | 20:41 | 19:35 | 18:27 | 16:26 | 15:56
10108:08 | 07:30 | 06:33 | 06:22 | 05:23 | 04:49 | 04:59 | 05:41 | 06:30 | 07:19 | 07:13 | 07:59
| 16:17 | 17:09 | 18:00 | 19:52 | 20:41 | 21:20 | 21:21 | 20:39 | 19:33 | 18:25 | 16:24 | 15:56
1108:08 | 07:28 | 06:30 | 06:20 | 05:21 | 04:48 | 05:00 | 05:43 | 06:32 | 07:21 | 07:15 | 08:00
| 16:18 | 17:11 | 18:01 | 19:54 | 20:43 | 21:21 | 21:20 | 20:37 | 19:31 | 18:22 | 16:23 | 15:56
1208:07 |07:26 | 06:28 | 06:18 | 05:19 | 04:48 | 05:01 | 05:44 | 06:3¢ | 07:22 | 07:16 | 08:01
| 16:20 | 17:13 | 18:03 | 19:55 | 20:45 | 21:22 | 21:20 | 20:35 | 19:29 | 18:20 | 16:21 | 15:56
1308:06 | 07:25 |06:26 | 06:16 | 05:18 | 04:48 | 05:02 | 05:46 | 06:35 |07:24 | 07:18 | 08:02
| 16:21 | 17:15 | 18:05 | 19:57 | 20:46 | 21:22 | 21:19 | 20:33 | 19:26 | 18:18 | 16:20 | 15:56
1408:06 | 07:23 | 06:24 | 06:14 | 05:16 | 04:47 | 05:03 | 05:47 | 06:37 |07:26 | 07:20 | 08:03
| 16:23 | 17:17 | 18:06 | 19:59 | 20:48 | 21:23 | 21:18 | 20:31 | 19:24 | 18:16 | 16:18 | 15:56
15]08:05 | 07:21 | 06:21 | 06:11 | 05:15 | 04:47 | 05:04 | 05:49 | 06:38 |07:27 | 07:22 | 08:04
| 16:24 | 17:19 | 18:08 | 20:00 | 20:49 | 21:24 | 21:17 | 20:29 | 19:22 | 18:14 | 16:17 | 15:56
16| 08:04 | 07:19 | 06:19 | 06:09  |05:13  |04:47 | 05:05 |05:51 | 06:40 | 07:29 | 07:23 | 08:04
| 16:26 | 17:20 | 18:10 | 20:02 | 20:51 | 21:24 | 21:16 | 20:27 | 19:19 | 18:12 | 16:16 | 15:56
17 108:03 | 07:17 | 06:17  |06:07 | 05:12  |04:47 | 05:07 |05:52 |06:42 | 07:31 | 07:25 | 08:05
| 16:27 | 17:22 | 18:12 | 20:04 | 20:52 | 21:25 | 21:15 | 20:25 | 19:17 | 18:09 | 16:14 | 15:56
18 108:02 | 07:15 | 06:15  |06:05 |05:10  |04:47 | 05:08 | 05:54 |06:43 | 07:33 | 07:27 | 08:06
| 16:29 | 17:24 | 18:13 | 20:05 | 20:54 | 21:25 | 21:14 | 20:23 | 19:15 | 18:07 | 16:13 | 15:57
19 108:01 | 07:13 | 06:12  |06:03 | 05:09  |04:47 | 05:09 |05:55 |06:45 | 07:3% | 07:28 | 08:07
|16:30  |17:26 | 18:15  [20:07  [20:55 | 21:25  [21:13  [20:21  [19:12 | 18:05 | 16:12 | 15:57
20108:00 |07:11 | 06:10 | 06:01  |05:07 | 04:47 |05:10  |05:57 | 06:46 | 07:36 | 07:30 | 08:07
116:32 | 17:28 | 18:17  [20:09  |20:57 | 21:26 | 21:11  |20:19 | 19:10  |18:03 |16:10 | 15:57
21 07:59 | 07:09 | 06:08 | 05:59 | 05:06 | 04:47 | 05:12 | 05:58 | 06:48 | 07:38 | 07:32 | 08:08
|16:3¢ | 17:30 | 18:18  [20:10  [20:58 | 21:26 | 21:10  |20:17 | 19:08  |18:01  |16:09 | 15:58
22| 07:58 | 07:07 | 06:05 | 05:57 | 05:05 | 04:48 | 05:13 | 06:00 | 06:50 | 07:39 | 07:33 | 08:08
116:35 | 17:31 | 18:20  [20:12  [20:59 [ 21:26 | 21:09 | 20:15 [ 19:06 | 17:59 | 16:08 | 15:58
23| 07:57 | 07:05 | 06:03 | 05:55 | 05:04 | 04:48 | 05:14 | 06:02 | 06:51 | 07:41 | 07:35 | 08:09
116:37 | 17:33 | 18:22  [20:14  |21:01  |21:26  |21:08  |20:13  [19:03 |17:57  |16:07 | 15:59
24| 07:56 | 07:03 | 06:01 | 05:53 | 05:02 | 04:48 | 05:16 | 06:03 | 06:53 | 07:43 | 07:37 | 08:09
116:39 | 17:35 | 18:23  [20:15  [21:02  |21:26  |21:06  |20:11 [ 19:01  |17:55 | 16:06 | 15:59
25 | 07:55 | 07:01 | 05:59 | 05:50 | 05:01 | 04:48 | 05:17 | 06:05 | 06:54 | 06:45 | 07:38 | 08:10
|16:41 | 17:37 | 18:25  [20:17  |21:03  |21:26  |21:05 |20:09 | 1859  |16:53  |16:05 | 16:00
26 | 07:53 | 06:59 | 05:56 | 05:48 | 05:00 | 04:49 | 05:18 | 06:06 | 06:56 | 06:46 | 07:40 | 08:10
|16:42 | 17:38 | 18:27  [20:19  |21:05 |21:26  |21:04  |20:07 | 18:56 |16:51 | 16:04 | 16:00
27| 07:52 | 06:57 | 05:54 | 05:46 | 04:59 | 04:49 | 05:20 | 06:08 | 06:58 | 06:48 | 07:41 | 08:10
|16:44 | 17:40 | 18:28  [20:20  |21:06  |21:26  |21:02  |20:04 | 18:54 |16:49  |16:03 | 16:01
28 | 07:51 | 06:54 | 05:52 | 05:45 | 04:58 | 04:50 | 05:21 | 06:10 | 06:59 | 06:50 | 07:43 | 08:11
|16:46  |17:42 | 18:30  [20:22 | 21:07 | 21:26  |21:01  [20:02 | 18:52 | 16:47 | 16:02 | 16:02
29 | 07:49 | | 06:49 | 05:43 | 04:57 | 04:50 | 05:23 | 06:11 | 07:01 | 06:52 | 07:44 | 08:11
|16:48 | 119:32  |20:24 | 21:08  |21:26  |20:59 | 20:00 | 18:49  |16:45 | 16:02 | 16:03
30 | 07:48 | | 06:47 | 05:41 | 04:56 | 04:51 | 05:24 | 06:13 | 07:02 | 06:53 | 07:46 | 08:11
|16:49 | 119:3¢  [20:25 [ 21:10 | 21:26  |20:58 | 19:58 | 18:47  |16:43 | 16:01 | 16:04
31| 07:46 | | 06:45 | | 04:55 | | 05:26 | 06:14 | | 06:55 | | 08:11
16:51 | 119:35 | |21:11 | 120:56 | 19:56 | |16:42 | | 16:05

Sonnenscheinstunden | 261 | 278 | 367 | 415 | 483 | 496 | 500 | 453 | 381 | 332 | 268 | 246
Anzahl Minuten mit Schatten 0 0 0 0 0 0 0 0 0 0 0 0
Tabellen-Layout: Die Daten fiir jeden Tag sind in Matrix wi (! zeit wie jahr):

Tag im Monat Sonnenaufgang  (SS:MM) Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (S5:MM) Schattenende/Minuten mit Schatten
Sonnenuntergang (SS:MM) Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (S5:MM) Schattenende/Minuten mit Schatten
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SHADOW - Kalender pro WEA

Berechnung: GesamtbelastungWEA: WEA S01 - VESTAS V80-2.0MW 2000 80.0 !O! NH: 100,0 m (Ges:140,0 m) (48)
Voraussetzungen fiir Berechnung des Schattenwurfs
Die dargestellten Zeiten sind die astronomisch maximal mdgliche 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 |Maérz | April | Mai | Juni | Juli |August | SeptembdiOktober | Novembe{Dezember
1]08:11 | 07:45 | 06:53 | 06:43 | 05:39 | 04:54 | 04:51 | 05:27 | 06:16 | 07:04 | 06:57 | 07:48
|16:06 | 16:53 | 17:44  [19:37 | 20:27 | 21:12 | 21:26  |20:55 | 19:54 | 18:45 | 16:40 | 16:00
2]08:11 | 07:44 | 06:50 | 06:40 | 05:37 | 04:53 | 04:52 | 05:29 | 06:18 | 07:06 | 06:59 | 07:49
16:07 | 16:55 | 17:46  |19:39  [20:29 | 21:13 | 21:26  |20:53 [ 19:52 | 1843  |16:38 | 15:59
31]08:11 | 07:42 | 06:48 | 06:38 | 05:35 | 04:53 | 04:53 | 05:30 | 06:19 | 07:08 | 07:01 | 07:50
|16:08 | 16:57 | 17:47  |19:40 | 20:31 | 21:14 | 21:25 | 20:52 | 19:49 | 18:40 | 16:36 | 15:59
41]08:11 | 07:40 | 06:46 | 06:36 | 05:33 | 04:52 | 04:53 | 05:32 | 06:21 | 07:09 | 07:03 | 07:52
116:09 | 16:58 | 17:49  |19:42  [20:32 | 21:15 | 21:25 | 20:50 | 19:47 | 18:38 | 16:34 | 15:58
5108:11 | 07:39 | 06:44 | 06:34 | 05:31 | 04:51 | 04:54 | 05:33 | 06:23 | 07:11 | 07:04 | 07:53
| 16:10 | 17:00 | 17:51 | 19:44 | 20:34 | 21:16 | 21:25 | 20:48 | 19:45 | 18:36 | 16:33 | 15:58
6 08:10 | 07:37 | 06:42 | 06:31 | 05:30 | 04:51 | 04:55 | 05:35 | 06:24 | 07:13 | 07:06 | 07:54
|16:12  [17:02 | 17:53 | 19:45  [20:35 | 21:17 | 21:24 | 20:47 | 19:43  |18:34 | 16:31 | 15:57
708:10 | 07:36 | 06:39 | 06:29 | 05:28 | 04:50 | 04:56 | 05:36 | 06:26 | 07:14 | 07:08 | 07:56
|16:13  |17:04 | 17:54 | 19:47  [20:37 | 21:18  |21:24 | 20:45 | 19:40 | 18:31 | 16:29 | 15:57
8]08:10 |07:3¢ | 06:37 | 06:27 | 05:26 | 04:49 | 04:57  |05:38 | 06:27 | 07:16 | 07:10 | 07:57
|16:14  [17:06 | 17:56 | 19:49  [20:39 | 21:19  |21:23  [20:43 | 19:38  [18:29 | 16:28 | 15:57
9]08:09 |07:32 |06:35 | 06:25 | 05:24 | 04:49 | 04:58  |05:39 | 06:29 | 07:18 | 07:11 | 07:58
| 16:15 | 17:08 | 17:58 | 19:51 | 20:40 | 21:20 | 21:22 | 20:41 | 19:36 | 18:27 | 16:26 | 15:56
10108:09 | 07:30 | 06:33 | 06:22 | 05:23 | 04:49 | 04:59 | 05:41 | 06:31 | 07:19 | 07:13 | 07:59
| 16:17 | 17:10 | 18:00 | 19:52 | 20:42 | 21:21 | 21:22 | 20:39 | 19:33 | 18:25 | 16:24 | 15:56
1108:08 | 07:28 | 06:31 | 06:20 | 05:21 | 04:48 | 05:00 | 05:43 | 06:32 | 07:21 | 07:15 | 08:00
| 16:18 | 17:11 | 18:01 | 19:54 | 20:43 | 21:22 | 21:21 | 20:37 | 19:31 | 18:23 | 16:23 | 15:56
1208:07 | 07:27 | 06:28 | 06:18 | 05:19 | 04:48 | 05:01 | 05:44 | 06:3¢ | 07:23 | 07:17 | 08:01
| 16:20 | 17:13 | 18:03 | 19:56 | 20:45 | 21:22 | 21:20 | 20:35 | 19:29 | 18:20 | 16:21 | 15:56
1308:07 | 07:25 |06:26 | 06:16 | 05:18 | 04:48 | 05:02 | 05:46 | 06:35 |07:24 | 07:18 | 08:02
| 16:21 | 17:15 | 18:05 | 19:57 | 20:46 | 21:23 | 21:19 | 20:34 | 19:27 | 18:18 | 16:20 | 15:56
1408:06 | 07:23 | 06:24 | 06:14 | 05:16 | 04:47 | 05:03 | 05:47 | 06:37 |07:26 | 07:20 | 08:03
| 16:23 | 17:17 | 18:07 | 19:59 | 20:48 | 21:24 | 21:18 | 20:32 | 19:24 | 18:16 | 16:18 | 15:56
15]08:05 | 07:21 | 06:22 | 06:12 | 05:15 | 04:47 | 05:04 |05:49 | 06:38 |07:28 | 07:22 | 08:04
| 16:24 | 17:19 | 18:08 | 20:01 | 20:50 | 21:24 | 21:17 | 20:30 | 19:22 | 18:14 | 16:17 | 15:56
16| 08:04 | 07:19 | 06:19 | 06:09  |05:13 | 04:47 | 05:05 |05:51 | 06:40 | 07:29 | 07:24 | 08:05
| 16:26 | 17:21 | 18:10 | 20:02 | 20:51 | 21:25 | 21:16 | 20:28 | 19:20 | 18:12 | 16:16 | 15:56
17 108:04 | 07:17 | 06:17  |06:07 | 05:12  |04:47 | 05:07 |05:52 |06:42 | 07:31 | 07:25 | 08:06
| 16:27 | 17:22 | 18:12 | 20:04 | 20:53 | 21:25 | 21:15 | 20:26 | 19:17 | 18:10 | 16:14 | 15:56
18 108:03 | 07:15 | 06:15  |06:05 |05:10  |04:47 | 05:08 | 05:54 |06:43 | 07:33 | 07:27 | 08:06
| 16:29 | 17:24 | 18:13 | 20:06 | 20:54 | 21:25 | 21:14 | 20:24 | 19:15 | 18:07 | 16:13 | 15:56
19 |08:02 | 07:13 | 06:12 | 06:03 | 05:09  |04:47 | 05:09 |05:55 |06:45 | 07:35 | 07:29 | 08:07
|16:30  |17:26 | 18:15  |20:07  |20:55 | 21:26 | 21:13  [20:22  [19:13 | 18:05 | 16:12 | 15:57
20108:01 |07:11 | 06:10 | 06:01  |05:07 | 04:47 |05:10 |05:57 | 06:46 | 07:36 | 07:30 | 08:08
116:32 | 17:28 | 18:17  |20:09  |20:57  |21:26 | 21:12  |20:20 | 19:10  |18:03  |16:10 | 15:57
21| 08:00 | 07:09 | 06:08 | 05:59 | 05:06 | 04:47 | 05:12 | 05:59 | 06:48 | 07:38 | 07:32 | 08:08
|16:3¢ | 17:30 | 18:19  [20:11  [20:58 | 21:26 | 21:11 | 20:17 | 19:08 | 18:01  |16:09 | 15:57
22| 07:58 | 07:07 | 06:06 | 05:57 | 05:05 | 04:47 | 05:13 | 06:00 | 06:50 | 07:40 | 07:34 | 08:09
116:35 | 17:31 | 18:20  [20:12  [21:00  |21:27 | 21:09  |20:15 [ 19:06 |17:59 | 16:08 | 15:58
23| 07:57 | 07:05 | 06:03 | 05:55 | 05:04 | 04:48 | 05:14 | 06:02 | 06:51 | 07:41 | 07:35 | 08:09
116:37 | 17:33 | 18:22  [20:14  |21:01  |21:27  |21:08  |20:13  [19:03 |17:57 |16:07 | 15:58
24| 07:56 | 07:03 | 06:01 | 05:53 | 05:02 | 04:48 | 05:16 | 06:03 | 06:53 | 07:43 | 07:37 | 08:10
116:39 | 17:35 | 18:224  [20:16  |21:02  |21:27  |21:07  |20:11 [ 19:01  |[17:55 | 16:06 | 15:59
25 | 07:55 | 07:01 | 05:59 | 05:51 | 05:01 | 04:48 | 05:17 | 06:05 | 06:55 | 06:45 | 07:39 | 08:10
|16:41 | 17:37 | 18:225  [20:17  |21:04  |21:27  |21:05 |20:09 | 1859  |16:53 | 16:05 | 16:00
26 | 07:54 | 06:59 | 05:56 | 05:49 | 05:00 | 04:49 | 05:18 | 06:07 | 06:56 | 06:47 | 07:40 | 08:11
|16:42 | 17:39 | 18:27  [20:19  |21:05  |21:27  |21:04  |20:07 | 1857 |16:551 | 16:04 | 16:00
27| 07:52 | 06:57 | 05:54 | 05:47 | 04:59 | 04:49 | 05:20 | 06:08 | 06:58 | 06:48 | 07:42 | 08:11
|16:44 | 17:40 | 18:29  [20:21  |21:06  |21:27  |21:03  |20:05 | 18:54  |16:49 |16:03 | 16:01
28 | 07:51 | 06:55 | 05:52 | 05:45 | 04:58 | 04:50 | 05:21 | 06:10 | 06:59 | 06:50 | 07:43 | 08:11
|16:46  |17:42 | 18:30  [20:22 | 21:08 | 21:27  |21:01  [20:03 | 18:52 | 16:47 | 16:02 | 16:02
29 | 07:50 | | 06:50 | 05:43 | 04:57 | 04:50 | 05:23 | 06:11 | 07:01 | 06:52 | 07:45 | 08:11
|16:48 | 119:32  [20:24 [ 21:09  |21:27  [21:00  |20:00 | 18:50 | 16:45 | 16:02 | 16:03
30 | 07:48 | | 06:47 | 05:41 | 04:56 | 04:51 | 05:24 | 06:13 | 07:03 | 06:54 | 07:46 | 08:11
|16:49 | 119:3¢  [20:26 | 21:10 | 21:26  |20:58 | 19:58 | 18:47  |16:43 | 16:01 | 16:04
31| 07:47 | | 06:45 | | 04:55 | | 05:26 | 06:15 | | 06:56 | | 08:11
16:51 | 119:35 | |21:11 | 120:57  [19:56 | |16:42 | | 16:05

Sonnenscheinstunden | 260 | 278 | 367 | 415 | 484 | 497 | 500 | 453 | 381 | 332 | 268 | 246
Anzahl Minuten mit Schatten 0 0 0 0 0 0 0 0 0 0 0 0
Tabellen-Layout: Die Daten fiir jeden Tag sind in Matrix wi (! zeit wie jahr):

Tag im Monat Sonnenaufgang  (SS:MM) Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (S5:MM) Schattenende/Minuten mit Schatten
Sonnenuntergang (SS:MM) Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (S5:MM) Schattenende/Minuten mit Schatten

WIndPRO 3.2.712 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk o7a1.201810:00/50  WINAPRO .



lKéTTER

CONSULTING ENGINEERS

Seite 81 von 118 zum Bericht Nr. 214192-03.02

Projekt: Lizenzierter Anwender:

214192-03 WP Lauchhammer KOTTER Consulting Engineers GmbH & Co. KG
Bonifatiusstr. 400
DE-48432 Rheine
+49 5971 9710-31
Buegln(e«/_ bunk@koetter-consulting.com

Bert
07.11.2018 07:49/3.2.712

SHADOW - Kalender pro WEA

Berechnung: GesamtbelastungWEA: WEA S02 - VESTAS V80-2.0MW 2000 80.0 !O! NH: 100,0 m (Ges:140,0 m) (49)
Voraussetzungen fiir Berechnung des Schattenwurfs
Die dargestellten Zeiten sind die astronomisch maximal mdgliche 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 |Maérz | April | Mai | Juni | Juli |August | SeptembdiOktober | Novembe{Dezember
1]08:11 | 07:45 | 06:53 | 06:43 | 05:39 | 04:54 | 04:51 | 05:27 | 06:16 | 07:04 | 06:57 | 07:48
|16:06 | 16:53 | 17:44  [19:37 | 20:27 | 21:12 | 21:26  |20:55 | 19:54 | 18:45 | 16:40 | 16:00
2]08:11 | 07:44 | 06:50 | 06:40 | 05:37 | 04:53 | 04:52 | 05:29 | 06:18 | 07:06 | 06:59 | 07:49
16:07 | 16:55 | 17:46  |19:39  [20:29 | 21:13 | 21:26  |20:53 [ 19:52 | 1843  |16:38 | 15:59
31]08:11 | 07:42 | 06:48 | 06:38 | 05:35 | 04:53 | 04:53 | 05:30 | 06:19 | 07:08 | 07:01 | 07:50
|16:08 | 16:57 | 17:47  |19:40 | 20:31 | 21:14 | 21:25 | 20:52 [ 19:49 | 1841  |16:36 | 15:59
41]08:11 | 07:40 | 06:46 | 06:36 | 05:33 | 04:52 | 04:53 | 05:32 | 06:21 | 07:09 | 07:03 | 07:52
116:09 | 16:59 | 17:49  |19:42  [20:32 | 21:15 | 21:25 | 20:50 | 19:47 | 18:38 | 16:34¢ | 15:58
5108:11 | 07:39 | 06:44 | 06:34 | 05:31 | 04:51 | 04:54 | 05:33 | 06:23 | 07:11 | 07:04 | 07:53
| 16:10 | 17:00 | 17:51 | 19:44 | 20:34 | 21:16 | 21:25 | 20:48 | 19:45 | 18:36 | 16:33 | 15:58
6 08:10 | 07:37 | 06:42 | 06:31 | 05:30 | 04:51 | 04:55 | 05:35 | 06:24 | 07:13 | 07:06 | 07:54
|16:12  [17:02 | 17:53 | 19:45  [20:35 | 21:17  |21:24 | 20:46 | 19:43 | 18:34 | 16:31 | 15:57
708:10 | 07:36 | 06:39 | 06:29 | 05:28 | 04:50 | 04:56 | 05:36 | 06:26 | 07:14 | 07:08 | 07:56
|16:13  [17:04 | 17:55 | 19:47  [20:37 | 21:18  |21:24 | 20:45 | 19:40 | 18:31 | 16:29 | 15:57
8]08:10 |07:3¢ | 06:37 | 06:27 | 05:26 | 04:49 | 04:57  |05:38 | 06:27 | 07:16 | 07:10 | 07:57
|16:14  [17:06 | 17:56 | 19:49  [20:39 | 21:19  |21:23  [20:43 | 19:38  [18:29 | 16:28 | 15:57
9]08:09 |07:32 |06:35 | 06:25 | 05:24 | 04:49 | 04:58 | 05:40 | 06:29 | 07:18 | 07:11 | 07:58
| 16:15 | 17:08 | 17:58 | 19:51 | 20:40 | 21:20 | 21:22 | 20:41 | 19:36 | 18:27 | 16:26 | 15:56
10108:09 | 07:30 | 06:33 | 06:23 | 05:23 | 04:49 | 04:59 | 05:41 | 06:31 | 07:19 | 07:13 | 07:59
| 16:17 | 17:10 | 18:00 | 19:52 | 20:42 | 21:21 | 21:22 | 20:39 | 19:33 | 18:25 | 16:24 | 15:56
1108:08 | 07:28 | 06:31 | 06:20 | 05:21 | 04:48 | 05:00 | 05:43 | 06:32 | 07:21 | 07:15 | 08:00
| 16:18 | 17:11 | 18:01 | 19:54 | 20:43 | 21:22 | 21:21 | 20:37 | 19:31 | 18:23 | 16:23 | 15:56
1208:07 | 07:27 | 06:28 | 06:18 | 05:19 | 04:48 | 05:01 | 05:44 | 06:3¢ | 07:23 | 07:17 | 08:01
| 16:20 | 17:13 | 18:03 | 19:56 | 20:45 | 21:22 | 21:20 | 20:35 | 19:29 | 18:20 | 16:21 | 15:56
1308:07 | 07:25 |06:26 | 06:16 | 05:18 | 04:48 | 05:02 | 05:46 | 06:35 |07:24 | 07:18 | 08:02
| 16:21 | 17:15 | 18:05 | 19:57 | 20:46 | 21:23 | 21:19 | 20:34 | 19:27 | 18:18 | 16:20 | 15:56
1408:06 | 07:23 | 06:24 | 06:14 | 05:16 | 04:47 | 05:03 | 05:47 | 06:37 |07:26 | 07:20 | 08:03
| 16:23 | 17:17 | 18:07 | 19:59 | 20:48 | 21:23 | 21:18 | 20:32 | 19:24 | 18:16 | 16:18 | 15:56
15]08:05 | 07:21 | 06:22 | 06:12 | 05:15 | 04:47 | 05:04 | 05:49 | 06:38 |07:28 | 07:22 | 08:04
| 16:24 | 17:19 | 18:08 | 20:01 | 20:50 | 21:24 | 21:17 | 20:30 | 19:22 | 18:14 | 16:17 | 15:56
16| 08:04 | 07:19 | 06:19 | 06:09  |05:13 | 04:47 | 05:05 |05:51 | 06:40 | 07:29 | 07:24 | 08:05
| 16:26 | 17:21 | 18:10 | 20:02 | 20:51 | 21:25 | 21:16 | 20:28 | 19:20 | 18:12 | 16:16 | 15:56
17 108:04 | 07:17 | 06:17  |06:07 | 05:12  |04:47 | 05:07 |05:52 |06:42 | 07:31 | 07:25 | 08:06
| 16:27 | 17:22 | 18:12 | 20:04 | 20:53 | 21:25 | 21:15 | 20:26 | 19:17 | 18:10 | 16:14 | 15:56
18 108:03 | 07:15 | 06:15  |06:05 |05:10  |04:47 | 05:08 | 05:54 |06:43 | 07:33 | 07:27 | 08:06
| 16:29 | 17:24 | 18:13 | 20:06 | 20:54 | 21:25 | 21:14 | 20:24 | 19:15 | 18:07 | 16:13 | 15:56
19 |08:02 | 07:13 | 06:12 | 06:03 | 05:09  |04:47 | 05:09 |05:55 |06:45 | 07:35 | 07:29 | 08:07
|16:30  |17:26 | 18:15  |20:07  |20:55 | 21:26 | 21:13  [20:22  [19:13 | 18:05 | 16:12 | 15:57
20108:01 |07:11 | 06:10 | 06:01  |05:07 | 04:47 |05:10 |05:57 | 06:46 | 07:36 | 07:30 | 08:08
116:32 | 17:28 | 18:17  |20:09  |20:57  |21:26 | 21:12  |20:20 | 19:10  |18:03  |16:10 | 15:57
21| 08:00 | 07:09 | 06:08 | 05:59 | 05:06 | 04:47 | 05:12 | 05:59 | 06:48 | 07:38 | 07:32 | 08:08
|16:3¢ | 17:30 | 18:19  |20:11  [20:58 | 21:26 | 21:11 | 20:17 | 19:08 | 18:01  |16:09 | 15:58
22| 07:58 | 07:07 | 06:06 | 05:57 | 05:05 | 04:47 | 05:13 | 06:00 | 06:50 | 07:40 | 07:34 | 08:09
116:35 | 17:31 | 18:20  [20:12  [21:00  |21:27 | 21:09  |20:15 [ 19:06 |17:59 | 16:08 | 15:58
23| 07:57 | 07:05 | 06:03 | 05:55 | 05:04 | 04:48 | 05:14 | 06:02 | 06:51 | 07:41 | 07:35 | 08:09
116:37 | 17:33 | 18:22  [20:14  |21:01  |21:27  |21:08  |20:13  [19:03 |17:57  |16:07 | 15:59
24| 07:56 | 07:03 | 06:01 | 05:53 | 05:02 | 04:48 | 05:16 | 06:03 | 06:53 | 07:43 | 07:37 | 08:10
116:39 | 17:35 | 18:224  [20:16  |21:02  |21:27  |21:07  |20:11 [ 19:01  |[17:55 | 16:06 | 15:59
25 | 07:55 | 07:01 | 05:59 | 05:51 | 05:01 | 04:48 | 05:17 | 06:05 | 06:55 | 06:45 | 07:39 | 08:10
|16:41 | 17:37 | 18:225  [20:17  |21:04  |21:27  |21:05 |20:09 | 1859  |16:53 | 16:05 | 16:00
26 | 07:54 | 06:59 | 05:56 | 05:49 | 05:00 | 04:49 | 05:18 | 06:07 | 06:56 | 06:47 | 07:40 | 08:11
|16:42 | 17:39 | 18:27  [20:19  |21:05  |21:27  |21:04  |20:07 | 1857 |16:551 | 16:04 | 16:00
27| 07:52 | 06:57 | 05:54 | 05:47 | 04:59 | 04:49 | 05:20 | 06:08 | 06:58 | 06:48 | 07:42 | 08:11
|16:44 | 17:40 | 18:29  [20:21  |21:06  |21:27  |21:03  |20:05 | 18:54  |16:49 |16:03 | 16:01
28 | 07:51 | 06:55 | 05:52 | 05:45 | 04:58 | 04:50 | 05:21 | 06:10 | 06:59 | 06:50 | 07:43 | 08:11
|16:46  |17:42 | 18:30  [20:22 | 21:08 | 21:27  |21:01  [20:03 | 18:52 | 16:47 | 16:02 | 16:02
29 | 07:50 | | 06:50 | 05:43 | 04:57 | 04:50 | 05:23 | 06:11 | 07:01 | 06:52 | 07:45 | 08:11
|16:48 | 119:32  [20:24 [ 21:09  |21:27  [21:00  |20:00 | 18:50 | 16:45 | 16:02 | 16:03
30 | 07:48 | | 06:47 | 05:41 | 04:56 | 04:51 | 05:24 | 06:13 | 07:03 | 06:54 | 07:46 | 08:11
|16:49 | 119:3¢  [20:26 | 21:10 | 21:26  |20:58 | 19:58 | 18:47  |16:43 | 16:01 | 16:04
31| 07:47 | | 06:45 | | 04:55 | | 05:26 | 06:15 | | 06:56 | | 08:11
16:51 | 119:35 | |21:11 | 120:57  [19:56 | |16:42 | | 16:05

Sonnenscheinstunden | 261 | 278 | 367 | 415 | 484 | 497 | 500 | 453 | 381 | 332 | 268 | 246
Anzahl Minuten mit Schatten 0 0 0 0 0 0 0 0 0 0 0 0
Tabellen-Layout: Die Daten fiir jeden Tag sind in Matrix wi (! zeit wie jahr):

Tag im Monat Sonnenaufgang  (SS:MM) Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (S5:MM) Schattenende/Minuten mit Schatten
Sonnenuntergang (SS:MM) Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (S5:MM) Schattenende/Minuten mit Schatten
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SHADOW - Kalender pro WEA

Berechnung: GesamtbelastungWEA: WEA S03 - VESTAS V80-2.0MW 2000 80.0 !O! NH: 100,0 m (Ges:140,0 m) (50)
Voraussetzungen fiir Berechnung des Schattenwurfs
Die dargestellten Zeiten sind die astronomisch maximal mdgliche 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 |Maérz | April | Mai | Juni | Juli |August | SeptembdiOktober | Novembe{Dezember
1]08:11 | 07:45 | 06:53 | 06:43 | 05:39 | 04:54 | 04:51 | 05:27 | 06:16 | 07:04 | 06:57 | 07:48
|16:06 | 16:53 | 17:44  [19:37 | 20:27 | 21:12 | 21:26  |20:55 | 19:54 | 18:45 | 16:40 | 16:00
2]08:11 | 07:44 | 06:50 | 06:40 | 05:37 | 04:53 | 04:52 | 05:29 | 06:18 | 07:06 | 06:59 | 07:49
16:07 | 16:55 | 17:46  |19:39  [20:29 | 21:13 | 21:26  |20:53 [ 19:52 | 1843  |16:38 | 15:59
31]08:11 | 07:42 | 06:48 | 06:38 | 05:35 | 04:53 | 04:53 | 05:30 | 06:19 | 07:08 | 07:01 | 07:50
|16:08 | 16:57 | 17:47  |19:40 | 20:30 | 21:14 | 21:25 | 20:52 [ 19:49  |18:41  |16:36 | 15:59
41]08:11 | 07:40 | 06:46 | 06:36 | 05:33 | 04:52 | 04:53 | 05:32 | 06:21 | 07:09 | 07:03 | 07:52
116:09 | 16:59 | 17:49  |19:42  [20:32 | 21:15 | 21:25 | 20:50 | 19:47 | 18:38 | 16:34¢ | 15:58
5108:11 | 07:39 | 06:44 | 06:34 | 05:31 | 04:51 | 04:54 | 05:33 | 06:23 | 07:11 | 07:04 | 07:53
| 16:10 | 17:00 | 17:51 | 19:44 | 20:34 | 21:16 | 21:25 | 20:48 | 19:45 | 18:36 | 16:33 | 15:58
6 08:10 | 07:37 | 06:42 | 06:31 | 05:30 | 04:51 | 04:55 | 05:35 | 06:24 | 07:13 | 07:06 | 07:54
|16:12  [17:02 | 17:53 | 19:45  [20:35 | 21:17  |21:24 | 20:46 | 19:43 | 18:34 | 16:31 | 15:57
708:10 | 07:35 | 06:39 | 06:29 | 05:28 | 04:50 | 04:56 | 05:36 | 06:26 | 07:14 | 07:08 | 07:56
|16:13  [17:04 | 17:55 | 19:47  [20:37 | 21:18  |21:24 | 20:45 | 19:40 [ 18:31 | 16:29 | 15:57
8/08:10 |07:3¢ | 06:37 | 06:27 | 05:26 | 04:50 | 04:57  |05:38 | 06:27 | 07:16 | 07:10 | 07:57
|16:14  [17:06 | 17:56 | 19:49  [20:39 | 21:19  |21:23  [20:43 | 19:38  |18:29 | 16:28 | 15:57
9]08:09 |07:32 |06:35 | 06:25 | 05:24 | 04:49 | 04:58 | 05:40 | 06:29 | 07:18 | 07:11 | 07:58
| 16:15 | 17:08 | 17:58 | 19:51 | 20:40 | 21:20 | 21:22 | 20:41 | 19:36 | 18:27 | 16:26 | 15:56
10108:09 | 07:30 | 06:33 | 06:23 | 05:23 | 04:49 | 04:59 | 05:41 | 06:31 | 07:19 | 07:13 | 07:59
| 16:17 | 17:10 | 18:00 | 19:52 | 20:42 | 21:21 | 21:22 | 20:39 | 19:33 | 18:25 | 16:24 | 15:56
1108:08 | 07:28 | 06:31 | 06:20 | 05:21 | 04:48 | 05:00 | 05:43 | 06:32 | 07:21 | 07:15 | 08:00
| 16:18 | 17:11 | 18:01 | 19:54 | 20:43 | 21:22 | 21:21 | 20:37 | 19:31 | 18:23 | 16:23 | 15:56
1208:07 | 07:27 | 06:28 | 06:18 | 05:19 | 04:48 | 05:01 | 05:44 | 06:3¢ | 07:23 | 07:17 | 08:01
| 16:20 | 17:13 | 18:03 | 19:56 | 20:45 | 21:22 | 21:20 | 20:35 | 19:29 | 18:20 | 16:21 | 15:56
1308:07 | 07:25 |06:26 | 06:16 | 05:18 | 04:48 | 05:02 | 05:46 | 06:35 |07:24 | 07:18 | 08:02
| 16:21 | 17:15 | 18:05 | 19:57 | 20:46 | 21:23 | 21:19 | 20:34 | 19:27 | 18:18 | 16:20 | 15:56
1408:06 | 07:23 | 06:24 | 06:14 | 05:16 | 04:47 | 05:03 | 05:47 | 06:37 |07:26 | 07:20 | 08:03
| 16:23 | 17:17 | 18:07 | 19:59 | 20:48 | 21:23 | 21:18 | 20:32 | 19:24 | 18:16 | 16:18 | 15:56
15]08:05 | 07:21 | 06:22 | 06:12 | 05:15 | 04:47 | 05:04 | 05:49 | 06:38 |07:28 | 07:22 | 08:04
| 16:24 | 17:19 | 18:08 | 20:01 | 20:50 | 21:24 | 21:17 | 20:30 | 19:22 | 18:14 | 16:17 | 15:56
16| 08:04 | 07:19 | 06:19 | 06:09  |05:13 | 04:47 | 05:05 |05:51 | 06:40 | 07:29 | 07:24 | 08:05
| 16:26 | 17:21 | 18:10 | 20:02 | 20:51 | 21:25 | 21:16 | 20:28 | 19:20 | 18:12 | 16:16 | 15:56
17 108:04 | 07:17 | 06:17  |06:07 | 05:12  |04:47 | 05:07 |05:52 |06:42 | 07:31 | 07:25 | 08:06
| 16:27 | 17:22 | 18:12 | 20:04 | 20:53 | 21:25 | 21:15 | 20:26 | 19:17 | 18:10 | 16:14 | 15:56
18 108:03 | 07:15 | 06:15  |06:05 |05:10  |04:47 | 05:08 | 05:54 |06:43 | 07:33 | 07:27 | 08:06
| 16:29 | 17:24 | 18:13 | 20:06 | 20:54 | 21:25 | 21:14 | 20:24 | 19:15 | 18:07 | 16:13 | 15:56
19 |08:02 | 07:13 | 06:12 | 06:03 | 05:09  |04:47 | 05:09 |05:55 |06:45 | 07:35 | 07:29 | 08:07
|16:30  |17:26 | 18:15  |20:07  |20:55 | 21:26 | 21:13  [20:22  [19:13 | 18:05 | 16:12 | 15:57
20108:01 |07:11 | 06:10 | 06:01  |05:07 | 04:47 |05:10 | 05:57 | 06:47 |07:36 | 07:30 | 08:08
116:32 | 17:28 | 18:17  |20:09  |20:57 | 21:26 | 21:12  |20:20 | 19:10 | 18:03  |16:10 | 15:57
21| 08:00 | 07:09 | 06:08 | 05:59 | 05:06 | 04:47 | 05:12 | 05:59 | 06:48 | 07:38 | 07:32 | 08:08
|16:3¢ | 17:30 | 18:19  |20:11  [20:58 | 21:26 | 21:11 | 20:17 | 19:08 | 18:01  |16:09 | 15:58
22| 07:58 | 07:07 | 06:06 | 05:57 | 05:05 | 04:47 | 05:13 | 06:00 | 06:50 | 07:40 | 07:34 | 08:09
116:35 | 17:31 | 18:20  [20:12  [21:00  |21:27 | 21:09  |20:15 [ 19:06 |17:59 | 16:08 | 15:58
23| 07:57 | 07:05 | 06:03 | 05:55 | 05:04 | 04:48 | 05:14 | 06:02 | 06:51 | 07:41 | 07:35 | 08:09
116:37 | 17:33 | 18:22  [20:14  |21:01  |21:27  |21:08  |20:13  [19:03 |17:57  |16:07 | 15:59
24| 07:56 | 07:03 | 06:01 | 05:53 | 05:02 | 04:48 | 05:16 | 06:03 | 06:53 | 07:43 | 07:37 | 08:10
116:39 | 17:35 | 18:224  [20:16  |21:02  |21:27  |21:07  |20:11 [ 19:01  |[17:55 | 16:06 | 15:59
25 | 07:55 | 07:01 | 05:59 | 05:51 | 05:01 | 04:48 | 05:17 | 06:05 | 06:55 | 06:45 | 07:39 | 08:10
|16:41 | 17:37 | 18:225  [20:17  |21:04  |21:27  |21:05 |20:09 | 1859  |16:53 | 16:05 | 16:00
26 | 07:54 | 06:59 | 05:56 | 05:49 | 05:00 | 04:49 | 05:18 | 06:07 | 06:56 | 06:47 | 07:40 | 08:11
|16:42 | 17:39 | 18:27  [20:19  |21:05  |21:27  |21:04  |20:07 | 1857 |16:551 | 16:04 | 16:00
27| 07:52 | 06:57 | 05:54 | 05:47 | 04:59 | 04:49 | 05:20 | 06:08 | 06:58 | 06:48 | 07:42 | 08:11
|16:44 | 17:40 | 18:29  [20:21  |21:06  |21:27  |21:03  |20:05 | 18:54  |16:49 |16:03 | 16:01
28 | 07:51 | 06:55 | 05:52 | 05:45 | 04:58 | 04:50 | 05:21 | 06:10 | 06:59 | 06:50 | 07:43 | 08:11
|16:46  |17:42 | 18:30  [20:22 | 21:08 | 21:27  |21:01  [20:03 | 18:52 | 16:47 | 16:02 | 16:02
29 | 07:50 | | 06:50 | 05:43 | 04:57 | 04:50 | 05:23 | 06:11 | 07:01 | 06:52 | 07:45 | 08:11
|16:48 | 119:32  [20:24 [ 21:09  |21:27  [21:00  |20:00 | 18:50 | 16:45 | 16:02 | 16:03
30 | 07:48 | | 06:47 | 05:41 | 04:56 | 04:51 | 05:24 | 06:13 | 07:03 | 06:54 | 07:46 | 08:11
|16:49 | 119:3¢  [20:26 | 21:10 | 21:26  |20:58 | 19:58 | 18:47  |16:43 | 16:01 | 16:04
31| 07:47 | | 06:45 | | 04:55 | | 05:26 | 06:15 | | 06:56 | | 08:11
16:51 | 119:35 | |21:11 | 120:57  [19:56 | |16:42 | | 16:05

Sonnenscheinstunden | 261 | 278 | 367 | 415 | 484 | 497 | 500 | 453 | 381 | 332 | 268 | 246
Anzahl Minuten mit Schatten 0 0 0 0 0 0 0 0 0 0 0 0
Tabellen-Layout: Die Daten fiir jeden Tag sind in Matrix wi (! zeit wie jahr):

Tag im Monat Sonnenaufgang  (SS:MM) Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (S5:MM) Schattenende/Minuten mit Schatten
Sonnenuntergang (SS:MM) Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (S5:MM) Schattenende/Minuten mit Schatten
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SHADOW - Kalender pro WEA

Berechnung: GesamtbelastungWEA: WEA S04 - VESTAS V80-2.0MW 2000 80.0 !O! NH: 100,0 m (Ges:140,0 m) (51)
Voraussetzungen fiir Berechnung des Schattenwurfs
Die dargestellten Zeiten sind die astronomisch maximal mdgliche 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 |Maérz | April | Mai | Juni | Juli |August | SeptembdiOktober | Novembe{Dezember
1]08:11 | 07:45 | 06:52 | 06:43 | 05:39 | 04:54 | 04:51 | 05:27 | 06:16 | 07:04 | 06:57 | 07:48
|16:06 | 16:53 | 17:44  [19:37 | 20:27 | 21:12 | 21:26  |20:55 | 19:54 | 18:45 | 16:40 | 16:00
2]08:11 | 07:44 | 06:50 | 06:40 | 05:37 | 04:53 | 04:52 | 05:29 | 06:18 | 07:06 | 06:59 | 07:49
|16:07 | 16:55 | 17:46  |19:39  |20:29 | 21:13 | 21:26  |20:53 | 19:51 | 1843  |16:38 | 15:59
31]08:11 | 07:42 | 06:48 | 06:38 | 05:35 | 04:53 | 04:53 | 05:30 | 06:19 | 07:08 | 07:01 | 07:50
|16:08 | 16:57 | 17:47  |19:40 | 20:30 | 21:14 | 21:25 | 20:52 | 19:49 | 18:40 | 16:36 | 15:59
41]08:11 | 07:40 | 06:46 | 06:36 | 05:33 | 04:52 | 04:53 | 05:32 | 06:21 | 07:09 | 07:03 | 07:52
116:09 | 16:58 | 17:49  |19:42  [20:32 | 21:15 | 21:25 | 20:50 | 19:47 | 18:38 | 16:34 | 15:58
5108:11 | 07:39 | 06:44 | 06:34 | 05:31 | 04:51 | 04:54 | 05:33 | 06:22 | 07:11 | 07:04 | 07:53
| 16:10 | 17:00 | 17:51 | 19:44 | 20:34 | 21:16 | 21:25 | 20:48 | 19:45 | 18:36 | 16:33 | 15:58
6 08:10 | 07:37 | 06:42 | 06:31 | 05:29 | 04:51 | 04:55 | 05:35 | 06:24 | 07:13 | 07:06 | 07:54
|16:12  [17:02 | 17:53 | 19:45  [20:35 | 21:17 | 21:24 | 20:46 | 19:42 | 18:34 | 16:31 | 15:57
708:10 | 07:35 | 06:39 | 06:29 | 05:28 | 04:50 | 04:56 | 05:36 | 06:26 | 07:14 | 07:08 | 07:56
|16:13  |17:04 | 17:54 | 19:47  [20:37 | 21:18  |21:24 | 20:45 | 19:40 [ 18:31 | 16:29 | 15:57
8]08:10 |07:3¢ | 06:37 | 06:27 | 05:26 | 04:49 | 04:57  |05:38 | 06:27 | 07:16 | 07:10 | 07:57
|16:14  [17:06 | 17:56 | 19:49  [20:39 | 21:19  |21:23  [20:43 | 19:38  [18:29 | 16:28 | 15:57
9]08:09 |07:32 |06:35 | 06:25 | 05:24 | 04:49 | 04:58  |05:39 | 06:29 | 07:18 | 07:11 | 07:58
| 16:15 | 17:08 | 17:58 | 19:50 | 20:40 | 21:20 | 21:22 | 20:41 | 19:36 | 18:27 | 16:26 | 15:56
10108:09 | 07:30 | 06:33 | 06:22 | 05:23 | 04:49 | 04:59 | 05:41 | 06:30 | 07:19 | 07:13 | 07:59
| 16:17 | 17:09 | 18:00 | 19:52 | 20:42 | 21:21 | 21:22 | 20:39 | 19:33 | 18:25 | 16:24 | 15:56
1108:08 | 07:28 | 06:31 | 06:20 | 05:21 | 04:48 | 05:00 | 05:43 | 06:32 | 07:21 | 07:15 | 08:00
| 16:18 | 17:11 | 18:01 | 19:54 | 20:43 | 21:22 | 21:21 | 20:37 | 19:31 | 18:23 | 16:23 | 15:56
1208:07 | 07:27 | 06:28 | 06:18 | 05:19 | 04:48 | 05:01 | 05:44 | 06:3¢ | 07:23 | 07:17 | 08:01
| 16:20 | 17:13 | 18:03 | 19:56 | 20:45 | 21:22 | 21:20 | 20:35 | 19:29 | 18:20 | 16:21 | 15:56
1308:07 | 07:25 |06:26 | 06:16 | 05:18 | 04:48 | 05:02 | 05:46 | 06:35 |07:24 | 07:18 | 08:02
| 16:21 | 17:15 | 18:05 | 19:57 | 20:46 | 21:23 | 21:19 | 20:34 | 19:26 | 18:18 | 16:20 | 15:56
1408:06 | 07:23 | 06:24 | 06:14 | 05:16 | 04:47 | 05:03 | 05:47 | 06:37 |07:26 | 07:20 | 08:03
| 16:23 | 17:17 | 18:07 | 19:59 | 20:48 | 21:23 | 21:18 | 20:32 | 19:24 | 18:16 | 16:18 | 15:56
15]08:05 | 07:21 | 06:21 | 06:11 | 05:15 | 04:47 | 05:04 | 05:49 | 06:38 |07:28 | 07:22 | 08:04
| 16:24 | 17:19 | 18:08 | 20:01 | 20:49 | 21:24 | 21:17 | 20:30 | 19:22 | 18:14 | 16:17 | 15:56
16| 08:04 | 07:19 | 06:19 | 06:09  |05:13 | 04:47 |05:05 |05:51 | 06:40 | 07:29 | 07:24 | 08:05
| 16:26 | 17:20 | 18:10 | 20:02 | 20:51 | 21:25 | 21:16 | 20:28 | 19:20 | 18:12 | 16:16 | 15:56
17 108:04 | 07:17 | 06:17  |06:07 | 05:12  |04:47 | 05:07 |05:52 |06:42 | 07:31 | 07:25 | 08:06
| 16:27 | 17:22 | 18:12 | 20:04 | 20:52 | 21:25 | 21:15 | 20:26 | 19:17 | 18:10 | 16:14 | 15:56
18 108:03 | 07:15 | 06:15  |06:05 | 05:10  |04:47 | 05:08 | 05:54 |06:43 | 07:33 | 07:27 | 08:06
| 16:29 | 17:24 | 18:13 | 20:06 | 20:54 | 21:25 | 21:14 | 20:24 | 19:15 | 18:07 | 16:13 | 15:56
19 |08:02 | 07:13 | 06:12 | 06:03 | 05:09  |04:47 | 05:09 |05:55 |06:45 | 07:3% | 07:29 | 08:07
|16:30  |17:26 | 18:15  [20:07  [20:55 | 21:26 | 21:13  [20:22  [19:13 | 18:05 | 16:12 | 15:57
20108:01 |07:11 | 06:10 | 06:01  |05:07 | 04:47 |05:10 |05:57 | 06:46 | 07:36 | 07:30 | 08:08
116:32 | 17:28 | 18:17  |20:09  |20:57  |21:26 | 21:12  |20:20 | 19:10  |18:03  |16:10 | 15:57
21| 08:00 | 07:09 | 06:08 | 05:59 | 05:06 | 04:47 | 05:12 | 05:58 | 06:48 | 07:38 | 07:32 | 08:08
|16:3¢ | 17:30 | 18:19  [20:11  [20:558 | 21:26 | 21:11  |20:17 | 19:08 | 18:01  |16:09 | 15:57
22| 07:58 | 07:07 | 06:06 | 05:57 | 05:05 | 04:47 | 05:13 | 06:00 | 06:50 | 07:40 | 07:34 | 08:09
116:35 | 17:31 | 18:20  [20:12  [21:00  |21:27 | 21:09  |20:15 [ 19:06 |17:59 | 16:08 | 15:58
23| 07:57 | 07:05 | 06:03 | 05:55 | 05:04 | 04:48 | 05:14 | 06:02 | 06:51 | 07:41 | 07:35 | 08:09
116:37 | 17:33 | 18:22  [20:14  |21:01  |21:27  |21:08  |20:13  [19:03 |17:57 |16:07 | 15:58
24| 07:56 | 07:03 | 06:01 | 05:53 | 05:02 | 04:48 | 05:16 | 06:03 | 06:53 | 07:43 | 07:37 | 08:10
116:39 | 17:35 | 18:224  [20:16  |21:02  |21:27  |21:07  |20:11 [ 19:01  |[17:55 | 16:06 | 15:59
25 | 07:55 | 07:01 | 05:59 | 05:50 | 05:01 | 04:48 | 05:17 | 06:05 | 06:55 | 06:45 | 07:38 | 08:10
|16:41 | 17:37 | 18:25  [20:17  |21:04  |21:27 | 21:05 |20:09 | 1859  |16:53 | 16:05 | 16:00
26 | 07:54 | 06:59 | 05:56 | 05:48 | 05:00 | 04:49 | 05:18 | 06:06 | 06:56 | 06:47 | 07:40 | 08:10
|16:42 | 17:39 | 18:27  [20:19  |21:05 |21:27  |21:04  |20:07 |18:56 | 16:51 | 16:04 | 16:00
27| 07:52 | 06:57 | 05:54 | 05:46 | 04:59 | 04:49 | 05:20 | 06:08 | 06:58 | 06:48 | 07:42 | 08:11
|16:44 | 17:40 | 18:29  [20:21  |21:06  |21:27  |21:03  |20:05 | 18:54 |16:49 |16:03 | 16:01
28 | 07:51 | 06:55 | 05:52 | 05:45 | 04:58 | 04:50 | 05:21 | 06:10 | 06:59 | 06:50 | 07:43 | 08:11
|16:46  |17:42 | 18:30  [20:22 | 21:08 | 21:27  |21:01  [20:03 | 18:52 | 16:47 | 16:02 | 16:02
29 | 07:50 | | 06:50 | 05:43 | 04:57 | 04:50 | 05:23 | 06:11 | 07:01 | 06:52 | 07:45 | 08:11
|16:48 | 119:32  [20:24 [ 21:09 | 21:27  [21:00 |20:00 | 18:50 | 16:45 | 16:01 | 16:03
30 | 07:48 | | 06:47 | 05:41 | 04:56 | 04:51 | 05:24 | 06:13 | 07:03 | 06:54 | 07:46 | 08:11
|16:49 | 119:3¢  [20:26 | 21:10 | 21:26  |20:58 | 19:58 | 18:47  |16:43 | 16:01 | 16:04
31| 07:47 | | 06:45 | | 04:55 | | 05:26 | 06:14 | | 06:55 | | 08:11
16:51 | 119:35 | |21:11 | 120:57  [19:56 | |16:42 | | 16:05

Sonnenscheinstunden | 260 | 278 | 367 | 415 | 484 | 497 | 500 | 453 | 381 | 332 | 268 | 246
Anzahl Minuten mit Schatten 0 0 0 0 0 0 0 0 0 0 0 0
Tabellen-Layout: Die Daten fiir jeden Tag sind in Matrix wi (! zeit wie jahr):

Tag im Monat Sonnenaufgang  (SS:MM) Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (S5:MM) Schattenende/Minuten mit Schatten
Sonnenuntergang (SS:MM) Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (S5:MM) Schattenende/Minuten mit Schatten
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SHADOW - Kalender pro WEA

Berechnung: GesamtbelastungWEA: WEA S05 - VESTAS V80-2.0MW 2000 80.0 !O! NH: 100,0 m (Ges:140,0 m) (52)
Voraussetzungen fiir Berechnung des Schattenwurfs
Die dargestellten Zeiten sind die astronomisch maximal mdgliche 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 |Maérz | April | Mai | Juni | Juli |August | SeptembdiOktober | Novembe{Dezember
1]08:11 | 07:45 | 06:53 | 06:43 | 05:39 | 04:54 | 04:51 | 05:27 | 06:16 | 07:04 | 06:57 | 07:48
|16:06 | 16:53 | 17:44  [19:37 | 20:27 | 21:12 | 21:26  |20:55 | 19:54 | 18:45 | 16:40 | 16:00
2]08:11 | 07:44 | 06:50 | 06:40 | 05:37 | 04:53 | 04:52 | 05:29 | 06:18 | 07:06 | 06:59 | 07:49
|16:07 | 16:55 | 17:46  |19:39  |20:29 | 21:13 | 21:26  |20:53 | 19:51 | 1843  |16:38 | 15:59
31]08:11 | 07:42 | 06:48 | 06:38 | 05:35 | 04:53 | 04:53 | 05:30 | 06:19 | 07:08 | 07:01 | 07:50
|16:08 | 16:57 | 17:47  |19:40 | 20:30 | 21:14 | 21:25 | 20:52 | 19:49 | 18:40 | 16:36 | 15:59
41]08:11 | 07:40 | 06:46 | 06:36 | 05:33 | 04:52 | 04:53 | 05:32 | 06:21 | 07:09 | 07:03 | 07:52
116:09 | 16:58 | 17:49  |19:42  [20:32 | 21:15 | 21:25 | 20:50 | 19:47 | 18:38 | 16:34 | 15:58
5108:11 | 07:39 | 06:44 | 06:34 | 05:31 | 04:51 | 04:54 | 05:33 | 06:23 | 07:11 | 07:04 | 07:53
| 16:10 | 17:00 | 17:51 | 19:44 | 20:34 | 21:16 | 21:25 | 20:48 | 19:45 | 18:36 | 16:33 | 15:58
6 08:10 | 07:37 | 06:42 | 06:31 | 05:30 | 04:51 | 04:55 | 05:35 | 06:24 | 07:13 | 07:06 | 07:54
|16:12  [17:02 | 17:53 | 19:45  [20:35 | 21:17  |21:24 | 20:46 | 19:43 | 18:34 | 16:31 | 15:57
708:10 | 07:35 | 06:39 | 06:29 | 05:28 | 04:50 | 04:56 | 05:36 | 06:26 | 07:14 | 07:08 | 07:56
|16:13  |17:04 | 17:54 | 19:47  [20:37 | 21:18  |21:24 | 20:45 | 19:40 [ 18:31 | 16:29 | 15:57
8]08:10 |07:3¢ | 06:37 | 06:27 | 05:26 | 04:49 | 04:57  |05:38 | 06:27 | 07:16 | 07:10 | 07:57
|16:14  [17:06 | 17:56 | 19:49  [20:39 | 21:19  |21:23  [20:43 | 19:38  [18:29 | 16:28 | 15:57
9]08:09 |07:32 |06:35 | 06:25 | 05:24 | 04:49 | 04:58  |05:39 | 06:29 | 07:18 | 07:11 | 07:58
| 16:15 | 17:08 | 17:58 | 19:51 | 20:40 | 21:20 | 21:22 | 20:41 | 19:36 | 18:27 | 16:26 | 15:56
10108:09 | 07:30 | 06:33 | 06:22 | 05:23 | 04:49 | 04:59 | 05:41 | 06:30 | 07:19 | 07:13 | 07:59
| 16:17 | 17:09 | 18:00 | 19:52 | 20:42 | 21:21 | 21:22 | 20:39 | 19:33 | 18:25 | 16:24 | 15:56
1108:08 | 07:28 | 06:31 | 06:20 | 05:21 | 04:48 | 05:00 | 05:43 | 06:32 | 07:21 | 07:15 | 08:00
| 16:18 | 17:11 | 18:01 | 19:54 | 20:43 | 21:22 | 21:21 | 20:37 | 19:31 | 18:23 | 16:23 | 15:56
1208:07 | 07:27 | 06:28 | 06:18 | 05:19 | 04:48 | 05:01 | 05:44 | 06:3¢ | 07:23 | 07:17 | 08:01
| 16:20 | 17:13 | 18:03 | 19:56 | 20:45 | 21:22 | 21:20 | 20:35 | 19:29 | 18:20 | 16:21 | 15:56
1308:07 | 07:25 |06:26 | 06:16 | 05:18 | 04:48 | 05:02 | 05:46 | 06:35 |07:24 | 07:18 | 08:02
| 16:21 | 17:15 | 18:05 | 19:57 | 20:46 | 21:23 | 21:19 | 20:34 | 19:27 | 18:18 | 16:20 | 15:56
1408:06 | 07:23 | 06:24 | 06:14 | 05:16 | 04:47 | 05:03 | 05:47 | 06:37 |07:26 | 07:20 | 08:03
| 16:23 | 17:17 | 18:07 | 19:59 | 20:48 | 21:23 | 21:18 | 20:32 | 19:24 | 18:16 | 16:18 | 15:56
15]08:05 | 07:21 | 06:22 | 06:12 | 05:15 | 04:47 | 05:04 | 05:49 | 06:38 |07:28 | 07:22 | 08:04
| 16:24 | 17:19 | 18:08 | 20:01 | 20:49 | 21:24 | 21:17 | 20:30 | 19:22 | 18:14 | 16:17 | 15:56
16| 08:04 | 07:19 | 06:19 | 06:09  |05:13 | 04:47 |05:05 |05:51 | 06:40 | 07:29 | 07:24 | 08:05
| 16:26 | 17:20 | 18:10 | 20:02 | 20:51 | 21:25 | 21:16 | 20:28 | 19:20 | 18:12 | 16:16 | 15:56
17 108:04 | 07:17 | 06:17  |06:07 | 05:12  |04:47 | 05:07 |05:52 |06:42 | 07:31 | 07:25 | 08:06
| 16:27 | 17:22 | 18:12 | 20:04 | 20:52 | 21:25 | 21:15 | 20:26 | 19:17 | 18:10 | 16:14 | 15:56
18 108:03 | 07:15 | 06:15  |06:05 | 05:10  |04:47 | 05:08 | 05:54 |06:43 | 07:33 | 07:27 | 08:06
| 16:29 | 17:24 | 18:13 | 20:06 | 20:54 | 21:25 | 21:14 | 20:24 | 19:15 | 18:07 | 16:13 | 15:56
19 |08:02 | 07:13 | 06:12 | 06:03 | 05:09  |04:47 | 05:09 |05:55 |06:45 | 07:3% | 07:29 | 08:07
|16:30  |17:26 | 18:15  [20:07  [20:55 | 21:26 | 21:13  [20:22  [19:13 | 18:05 | 16:12 | 15:57
20108:01 |07:11 | 06:10 | 06:01  |05:07 | 04:47 |05:10 |05:57 | 06:46 | 07:36 | 07:30 | 08:08
116:32 | 17:28 | 18:17  |20:09  |20:57  |21:26 | 21:12  |20:20 | 19:10  |18:03  |16:10 | 15:57
21| 08:00 | 07:09 | 06:08 | 05:59 | 05:06 | 04:47 | 05:12 | 05:59 | 06:48 | 07:38 | 07:32 | 08:08
|16:3¢ | 17:30 | 18:19  |20:11  [20:58 | 21:26 | 21:11 | 20:17 | 19:08 | 18:01  |16:09 | 15:58
22| 07:58 | 07:07 | 06:06 | 05:57 | 05:05 | 04:47 | 05:13 | 06:00 | 06:50 | 07:40 | 07:34 | 08:09
116:35 | 17:31 | 18:20  [20:12  [21:00  |21:27 | 21:09  |20:15 [ 19:06 |17:59 | 16:08 | 15:58
23| 07:57 | 07:05 | 06:03 | 05:55 | 05:04 | 04:48 | 05:14 | 06:02 | 06:51 | 07:41 | 07:35 | 08:09
116:37 | 17:33 | 18:22  [20:14  |21:01  |21:27  |21:08  |20:13  [19:03 |17:57 |16:07 | 15:58
24| 07:56 | 07:03 | 06:01 | 05:53 | 05:02 | 04:48 | 05:16 | 06:03 | 06:53 | 07:43 | 07:37 | 08:10
116:39 | 17:35 | 18:224  [20:16  |21:02  |21:27  |21:07  |20:11 [ 19:01  |[17:55 | 16:06 | 15:59
25 | 07:55 | 07:01 | 05:59 | 05:51 | 05:01 | 04:48 | 05:17 | 06:05 | 06:55 | 06:45 | 07:38 | 08:10
|16:41 | 17:37 | 18:25  [20:17  |21:04  |21:27 | 21:05 |20:09 | 18:59  |16:53 | 16:05 | 16:00
26 | 07:54 | 06:59 | 05:56 | 05:49 | 05:00 | 04:49 | 05:18 | 06:07 | 06:56 | 06:47 | 07:40 | 08:10
|16:42 | 17:39 | 18:27  [20:19  |21:05  |21:27  |21:04  |20:07 | 1857 |16:51 | 16:04 | 16:00
27| 07:52 | 06:57 | 05:54 | 05:47 | 04:59 | 04:49 | 05:20 | 06:08 | 06:58 | 06:48 | 07:42 | 08:11
|16:44 | 17:40 | 18:29  [20:21  |21:06  |21:27  |21:03  |20:05 | 18:54  |16:49 |16:03 | 16:01
28 | 07:51 | 06:55 | 05:52 | 05:45 | 04:58 | 04:50 | 05:21 | 06:10 | 06:59 | 06:50 | 07:43 | 08:11
|16:46  |17:42 | 18:30  [20:22 | 21:08 | 21:27  |21:01  [20:03 | 18:52 | 16:47 | 16:02 | 16:02
29 | 07:50 | | 06:50 | 05:43 | 04:57 | 04:50 | 05:23 | 06:11 | 07:01 | 06:52 | 07:45 | 08:11
|16:48 | 119:32  [20:24 [ 21:09  |21:27  [21:00  |20:00 | 18:50 | 16:45 | 16:02 | 16:03
30 | 07:48 | | 06:47 | 05:41 | 04:56 | 04:51 | 05:24 | 06:13 | 07:03 | 06:54 | 07:46 | 08:11
|16:49 | 119:3¢  [20:26 | 21:10 | 21:26  |20:58 | 19:58 | 18:47  |16:43 | 16:01 | 16:04
31| 07:47 | | 06:45 | | 04:55 | | 05:26 | 06:15 | | 06:55 | | 08:11
16:51 | 119:35 | |21:11 | 120:57  [19:56 | |16:42 | | 16:05

Sonnenscheinstunden | 261 | 278 | 367 | 415 | 484 | 497 | 500 | 453 | 381 | 332 | 268 | 246
Anzahl Minuten mit Schatten 0 0 0 0 0 0 0 0 0 0 0 0
Tabellen-Layout: Die Daten fiir jeden Tag sind in Matrix wi (! zeit wie jahr):

Tag im Monat Sonnenaufgang  (SS:MM) Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (S5:MM) Schattenende/Minuten mit Schatten
Sonnenuntergang (SS:MM) Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (S5:MM) Schattenende/Minuten mit Schatten
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SHADOW - Kalender pro WEA

Berechnung: GesamtbelastungWEA: WEA S06 - VESTAS V80-2.0MW 2000 80.0 !O! NH: 100,0 m (Ges:140,0 m) (53)
Voraussetzungen fiir Berechnung des Schattenwurfs
Die dargestellten Zeiten sind die astronomisch maximal mdgliche 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 |Maérz | April | Mai | Juni | Juli |August | SeptembdiOktober | Novembe{Dezember
1]08:11 | 07:45 | 06:53 | 06:43 | 05:39 | 04:54 | 04:51 | 05:27 | 06:16 | 07:04 | 06:57 | 07:48
|16:06 | 16:53 | 17:44  [19:37 | 20:27 | 21:12 | 21:26  |20:55 | 19:54 | 18:45 | 16:40 | 16:00
2]08:11 | 07:44 | 06:50 | 06:40 | 05:37 | 04:53 | 04:52 | 05:29 | 06:18 | 07:06 | 06:59 | 07:49
|16:07 | 16:55 | 17:46  |19:39  |20:29 | 21:13 | 21:26  |20:53 | 19:51 | 1843  |16:38 | 15:59
31]08:11 | 07:42 | 06:48 | 06:38 | 05:35 | 04:53 | 04:53 | 05:30 | 06:19 | 07:08 | 07:01 | 07:50
|16:08 | 16:57 | 17:47  |19:40 | 20:30 | 21:14 | 21:25 | 20:52 | 19:49 | 18:40 | 16:36 | 15:59
41]08:11 | 07:40 | 06:46 | 06:36 | 05:33 | 04:52 | 04:53 | 05:32 | 06:21 | 07:09 | 07:03 | 07:52
116:09 | 16:59 | 17:49  |19:42  [20:32 | 21:15 | 21:25 | 20:50 | 19:47 | 18:38 | 16:34¢ | 15:58
5108:11 | 07:39 | 06:44 | 06:34 | 05:31 | 04:51 | 04:54 | 05:33 | 06:23 | 07:11 | 07:04 | 07:53
| 16:10 | 17:00 | 17:51 | 19:44 | 20:34 | 21:16 | 21:25 | 20:48 | 19:45 | 18:36 | 16:33 | 15:58
6 08:10 | 07:37 | 06:42 | 06:31 | 05:30 | 04:51 | 04:55 | 05:35 | 06:24 | 07:13 | 07:06 | 07:54
|16:12  [17:02 | 17:53 | 19:45  [20:35 | 21:17  |21:24 | 20:46 | 19:43 | 18:34 | 16:31 | 15:57
708:10 | 07:35 | 06:39 | 06:29 | 05:28 | 04:50 | 04:56 | 05:36 | 06:26 | 07:14 | 07:08 | 07:55
|16:13  |17:04 | 17:54 | 19:47  [20:37 | 21:18  |21:23 [ 20:45 | 19:40  [18:31 | 16:29 | 15:57
8]08:10 |07:3¢ | 06:37 | 06:27 | 05:26 | 04:50 | 04:57  |05:38 | 06:27 | 07:16 | 07:10 | 07:57
|16:14  [17:06 | 17:56 | 19:49  [20:39 | 21:19  |21:23  [20:43 | 19:38  |18:29 | 16:28 | 15:57
9]08:09 |07:32 |06:35 | 06:25 | 05:24 | 04:49 | 04:58 | 05:40 | 06:29 | 07:18 | 07:11 | 07:58
| 16:15 | 17:08 | 17:58 | 19:51 | 20:40 | 21:20 | 21:22 | 20:41 | 19:36 | 18:27 | 16:26 | 15:56
10108:09 | 07:30 | 06:33 | 06:22 | 05:23 | 04:49 | 04:59 | 05:41 | 06:31 | 07:19 | 07:13 | 07:59
| 16:17 | 17:10 | 18:00 | 19:52 | 20:42 | 21:21 | 21:22 | 20:39 | 19:33 | 18:25 | 16:24 | 15:56
1108:08 | 07:28 | 06:31 | 06:20 | 05:21 | 04:48 | 05:00 | 05:43 | 06:32 | 07:21 | 07:15 | 08:00
| 16:18 | 17:11 | 18:01 | 19:54 | 20:43 | 21:21 | 21:21 | 20:37 | 19:31 | 18:23 | 16:23 | 15:56
1208:07 | 07:27 | 06:28 | 06:18 | 05:19 | 04:48 | 05:01 | 05:44 | 06:3¢ | 07:23 | 07:17 | 08:01
| 16:20 | 17:13 | 18:03 | 19:56 | 20:45 | 21:22 | 21:20 | 20:35 | 19:29 | 18:20 | 16:21 | 15:56
1308:07 | 07:25 |06:26 | 06:16 | 05:18 | 04:48 | 05:02 | 05:46 | 06:35 |07:24 | 07:18 | 08:02
| 16:21 | 17:15 | 18:05 | 19:57 | 20:46 | 21:23 | 21:19 | 20:34 | 19:27 | 18:18 | 16:20 | 15:56
1408:06 | 07:23 | 06:24 | 06:14 | 05:16 | 04:47 | 05:03 | 05:47 | 06:37 |07:26 | 07:20 | 08:03
| 16:23 | 17:17 | 18:07 | 19:59 | 20:48 | 21:23 | 21:18 | 20:32 | 19:24 | 18:16 | 16:18 | 15:56
15]08:05 | 07:21 | 06:22 | 06:12 | 05:15 | 04:47 | 05:04 | 05:49 | 06:38 |07:28 | 07:22 | 08:04
| 16:24 | 17:19 | 18:08 | 20:01 | 20:49 | 21:24 | 21:17 | 20:30 | 19:22 | 18:14 | 16:17 | 15:56
16| 08:04 | 07:19 | 06:19 | 06:09  |05:13 | 04:47 |05:05 |05:51 | 06:40 | 07:29 | 07:24 | 08:05
| 16:26 | 17:21 | 18:10 | 20:02 | 20:51 | 21:25 | 21:16 | 20:28 | 19:20 | 18:12 | 16:16 | 15:56
17 108:04 | 07:17 | 06:17  |06:07 | 05:12  |04:47 | 05:07 |05:52 |06:42 | 07:31 | 07:25 | 08:06
| 16:27 | 17:22 | 18:12 | 20:04 | 20:52 | 21:25 | 21:15 | 20:26 | 19:17 | 18:10 | 16:14 | 15:56
18 108:03 | 07:15 | 06:15  |06:05 | 05:10  |04:47 | 05:08 | 05:54 |06:43 | 07:33 | 07:27 | 08:06
| 16:29 | 17:24 | 18:13 | 20:06 | 20:54 | 21:25 | 21:14 | 20:24 | 19:15 | 18:07 | 16:13 | 15:56
19 |08:02 | 07:13 | 06:12 | 06:03 | 05:09  |04:47 | 05:09 |05:55 |06:45 | 07:3% | 07:29 | 08:07
|16:30  |17:26 | 18:15  [20:07  [20:55 | 21:26 | 21:13  [20:22  [19:13 | 18:05 | 16:12 | 15:57
20108:01 |07:11 | 06:10 | 06:01  |05:07 | 04:47 |05:10 |05:57 | 06:46 | 07:36 | 07:30 | 08:08
116:32 | 17:28 | 18:17  |20:09  |20:57  |21:26 | 21:12  |20:20 | 19:10  |18:03  |16:10 | 15:57
21| 08:00 | 07:09 | 06:08 | 05:59 | 05:06 | 04:47 | 05:12 | 05:59 | 06:48 | 07:38 | 07:32 | 08:08
|16:3¢ | 17:30 | 18:19  |20:11  [20:58 | 21:26 | 21:11 | 20:17 | 19:08 | 18:01  |16:09 | 15:58
22| 07:58 | 07:07 | 06:06 | 05:57 | 05:05 | 04:47 | 05:13 | 06:00 | 06:50 | 07:40 | 07:34 | 08:09
116:35 | 17:31 | 18:20  [20:12  [21:00  |21:27 | 21:09  |20:15 [ 19:06 |17:59 | 16:08 | 15:58
23| 07:57 | 07:05 | 06:03 | 05:55 | 05:04 | 04:48 | 05:14 | 06:02 | 06:51 | 07:41 | 07:35 | 08:09
116:37 | 17:33 | 18:22  [20:14  |21:01  |21:27  |21:08  |20:13  [19:03 |17:57  |16:07 | 15:59
24| 07:56 | 07:03 | 06:01 | 05:53 | 05:02 | 04:48 | 05:16 | 06:03 | 06:53 | 07:43 | 07:37 | 08:10
116:39 | 17:35 | 18:224  [20:16  |21:02  |21:27  |21:07  |20:11 [ 19:01  |[17:55 | 16:06 | 15:59
25 | 07:55 | 07:01 | 05:59 | 05:51 | 05:01 | 04:48 | 05:17 | 06:05 | 06:55 | 06:45 | 07:38 | 08:10
|16:41 | 17:37 | 18:25  [20:17  |21:04  |21:27 | 21:05 |20:09 | 18:59  |16:53 | 16:05 | 16:00
26 | 07:54 | 06:59 | 05:56 | 05:49 | 05:00 | 04:49 | 05:18 | 06:07 | 06:56 | 06:47 | 07:40 | 08:10
|16:42 | 17:39 | 18:27  [20:19  |21:05  |21:27  |21:04  |20:07 | 1857 |16:51 | 16:04 | 16:00
27| 07:52 | 06:57 | 05:54 | 05:47 | 04:59 | 04:49 | 05:20 | 06:08 | 06:58 | 06:48 | 07:42 | 08:11
|16:44 | 17:40 | 18:29  [20:21  |21:06  |21:27  |21:03  |20:05 | 18:54  |16:49 |16:03 | 16:01
28 | 07:51 | 06:55 | 05:52 | 05:45 | 04:58 | 04:50 | 05:21 | 06:10 | 06:59 | 06:50 | 07:43 | 08:11
|16:46  |17:42 | 18:30  [20:22 | 21:08 | 21:27  |21:01  [20:03 | 18:52 | 16:47 | 16:02 | 16:02
29 | 07:50 | | 06:50 | 05:43 | 04:57 | 04:50 | 05:23 | 06:11 | 07:01 | 06:52 | 07:45 | 08:11
|16:48 | 119:32  [20:24 [ 21:09  |21:27  [21:00  |20:00 | 18:50 | 16:45 | 16:02 | 16:03
30 | 07:48 | | 06:47 | 05:41 | 04:56 | 04:51 | 05:24 | 06:13 | 07:03 | 06:54 | 07:46 | 08:11
|16:49 | 119:3¢  [20:26 | 21:10 | 21:26  |20:58 | 19:58 | 18:47  |16:43 | 16:01 | 16:04
31| 07:47 | | 06:45 | | 04:55 | | 05:26 | 06:15 | | 06:55 | | 08:11
16:51 | 119:35 | |21:11 | 120:57  [19:56 | |16:42 | | 16:05

Sonnenscheinstunden | 261 | 278 | 367 | 415 | 484 | 497 | 500 | 453 | 381 | 332 | 268 | 246
Anzahl Minuten mit Schatten 0 0 0 0 0 0 0 0 0 0 0 0
Tabellen-Layout: Die Daten fiir jeden Tag sind in Matrix wi (! zeit wie jahr):

Tag im Monat Sonnenaufgang  (SS:MM) Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (S5:MM) Schattenende/Minuten mit Schatten
Sonnenuntergang (SS:MM) Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (S5:MM) Schattenende/Minuten mit Schatten

WIndPRO 3.2.712 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk 07112018 10:00/55  WINAPRO .
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SHADOW - Kalender pro WEA

Berechnung: GesamtbelastungWEA: WEA S07 - VESTAS V80-2.0MW 2000 80.0 !O! NH: 100,0 m (Ges:140,0 m) (54)
Voraussetzungen fiir Berechnung des Schattenwurfs
Die dargestellten Zeiten sind die astronomisch maximal mdgliche 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 |Maérz | April | Mai | Juni | Juli |August | SeptembdiOktober | Novembe{Dezember
1]08:11 | 07:45 | 06:52 | 06:43 | 05:39 | 04:54 | 04:51 | 05:27 | 06:16 | 07:04 | 06:57 | 07:48
|16:06 | 16:53 | 17:44  [19:37 | 20:27 | 21:12 | 21:26  |20:55 | 19:54 | 18:45 | 16:40 | 16:00
2]08:11 | 07:44 | 06:50 | 06:40 | 05:37 | 04:53 | 04:52 | 05:29 | 06:18 | 07:06 | 06:59 | 07:49
|16:07 | 16:55 | 17:46  |19:39  |20:29 | 21:13 | 21:26  |20:53 | 19:51 | 1843  |16:38 | 15:59
31]08:11 | 07:42 | 06:48 | 06:38 | 05:35 | 04:53 | 04:53 | 05:30 | 06:19 | 07:08 | 07:01 | 07:50
|16:08 | 16:57 | 17:47  |19:40 | 20:30 | 21:14 | 21:25 | 20:52 | 19:49 | 18:40 | 16:36 | 15:59
41]08:11 | 07:40 | 06:46 | 06:36 | 05:33 | 04:52 | 04:53 | 05:32 | 06:21 | 07:09 | 07:03 | 07:52
116:09 | 16:58 | 17:49  |19:42  [20:32 | 21:15 | 21:25 | 20:50 | 19:47 | 18:38 | 16:34 | 15:58
5108:11 | 07:39 | 06:44 | 06:34 | 05:31 | 04:51 | 04:54 | 05:33 | 06:22 | 07:11 | 07:04 | 07:53
| 16:10 | 17:00 | 17:51 | 19:44 | 20:34 | 21:16 | 21:25 | 20:48 | 19:45 | 18:36 | 16:33 | 15:58
6 08:10 | 07:37 | 06:42 | 06:31 | 05:29 | 04:51 | 04:55 | 05:35 | 06:24 | 07:13 | 07:06 | 07:54
|16:11  [17:02 | 17:53 | 19:45  [20:35 | 21:17 | 21:24 | 20:46 | 19:42 | 18:34 | 16:31 | 15:57
708:10 | 07:35 | 06:39 | 06:29 | 05:28 | 04:50 | 04:56 | 05:36 | 06:26 | 07:14 | 07:08 | 07:55
|16:13  |17:04 | 17:54 | 19:47  [20:37 | 21:18  |21:23 [ 20:45 | 19:40  [18:31 | 16:29 | 15:57
8]08:10 |07:3¢ | 06:37 | 06:27 | 05:26 | 04:49 | 04:57  |05:38 | 06:27 | 07:16 | 07:10 | 07:57
|16:14  [17:06 | 17:56 | 19:49  [20:39 | 21:19  |21:23  [20:43 | 19:38  [18:29 | 16:28 | 15:57
9]08:09 |07:32 |06:35 | 06:25 | 05:24 | 04:49 | 04:58  |05:39 | 06:29 | 07:18 | 07:11 | 07:58
| 16:15 | 17:08 | 17:58 | 19:50 | 20:40 | 21:20 | 21:22 | 20:41 | 19:36 | 18:27 | 16:26 | 15:56
10108:09 | 07:30 | 06:33 | 06:22 | 05:23 | 04:49 | 04:59 | 05:41 | 06:30 | 07:19 | 07:13 | 07:59
| 16:17 | 17:09 | 18:00 | 19:52 | 20:42 | 21:21 | 21:21 | 20:39 | 19:33 | 18:25 | 16:24 | 15:56
1108:08 | 07:28 | 06:30 | 06:20 | 05:21 | 04:48 | 05:00 | 05:43 | 06:32 |07:21 | 07:15 | 08:00
| 16:18 | 17:11 | 18:01 | 19:54 | 20:43 | 21:21 | 21:21 | 20:37 | 19:31 | 18:23 | 16:23 | 15:56
1208:07 | 07:27 | 06:28 | 06:18 | 05:19 | 04:48 | 05:01 | 05:44 | 06:3¢ | 07:23 | 07:17 | 08:01
| 16:20 | 17:13 | 18:03 | 19:56 | 20:45 | 21:22 | 21:20 | 20:35 | 19:29 | 18:20 | 16:21 | 15:56
1308:07 | 07:25 |06:26 | 06:16 | 05:18 | 04:48 | 05:02 | 05:46 | 06:35 |07:24 | 07:18 | 08:02
| 16:21 | 17:15 | 18:05 | 19:57 | 20:46 | 21:23 | 21:19 | 20:34 | 19:26 | 18:18 | 16:20 | 15:56
1408:06 | 07:23 | 06:24 | 06:14 | 05:16 | 04:47 | 05:03 | 05:47 | 06:37 |07:26 | 07:20 | 08:03
| 16:23 | 17:17 | 18:07 | 19:59 | 20:48 | 21:23 | 21:18 | 20:32 | 19:24 | 18:16 | 16:18 | 15:56
15]08:05 | 07:21 | 06:21 | 06:11 | 05:15 | 04:47 | 05:04 | 05:49 | 06:38 |07:28 | 07:22 | 08:04
| 16:24 | 17:19 | 18:08 | 20:01 | 20:49 | 21:24 | 21:17 | 20:30 | 19:22 | 18:14 | 16:17 | 15:56
16| 08:04 | 07:19 | 06:19 | 06:09  |05:13 | 04:47 | 05:05 |05:50 | 06:40 | 07:29 | 07:24 | 08:05
| 16:26 | 17:20 | 18:10 | 20:02 | 20:51 | 21:25 | 21:16 | 20:28 | 19:20 | 18:12 | 16:16 | 15:56
17 108:03 | 07:17 | 06:17  |06:07 | 05:12  |04:47 | 05:07 |05:52  |06:42 | 07:31 | 07:25 | 08:06
| 16:27 | 17:22 | 18:12 | 20:04 | 20:52 | 21:25 | 21:15 | 20:26 | 19:17 | 18:10 | 16:14 | 15:56
18 108:03 | 07:15 | 06:15  |06:05 | 05:10  |04:47 | 05:08 | 05:54 |06:43 | 07:33 | 07:27 | 08:06
| 16:29 | 17:24 | 18:13 | 20:06 | 20:54 | 21:25 | 21:14 | 20:24 | 19:15 | 18:07 | 16:13 | 15:56
19 |08:02 | 07:13 | 06:12 | 06:03 | 05:09  |04:47 | 05:09 |05:55 |06:45 | 07:3% | 07:29 | 08:07
|16:30  |17:26 | 18:15  [20:07  [20:55 | 21:26 | 21:13  [20:22  [19:13 | 18:05 | 16:12 | 15:57
20108:01 |07:11 | 06:10 | 06:01  |05:07 | 04:47 |05:10 |05:57 | 06:46 | 07:36 | 07:30 | 08:08
116:32 | 17:28 | 18:17  |20:09  |20:57  |21:26 | 21:12  |20:19 | 19:10  |18:03 |16:10 | 15:57
21| 08:00 | 07:09 | 06:08 | 05:59 | 05:06 | 04:47 | 05:12 | 05:58 | 06:48 | 07:38 | 07:32 | 08:08
|16:3¢ | 17:30 | 18:19  [20:11  [20:558 | 21:26 | 21:11  |20:17 | 19:08 | 18:01  |16:09 | 15:57
22| 07:58 | 07:07 | 06:06 | 05:57 | 05:05 | 04:47 | 05:13 | 06:00 | 06:50 | 07:40 | 07:34 | 08:09
116:35 | 17:31 | 18:20  [20:12  [21:00  |21:27 | 21:09  |20:15 [ 19:06 |17:59 | 16:08 | 15:58
23| 07:57 | 07:05 | 06:03 | 05:55 | 05:03 | 04:48 | 05:14 | 06:02 | 06:51 | 07:41 | 07:35 | 08:09
116:37 | 17:33 | 18:22  [20:14  |21:01  |21:27  |21:08  |20:13  [19:03 |17:57 | 16:07 | 15:58
24| 07:56 | 07:03 | 06:01 | 05:53 | 05:02 | 04:48 | 05:16 | 06:03 | 06:53 | 07:43 | 07:37 | 08:10
116:39 | 17:35 | 18:224  [20:16  |21:02  |21:27  |21:07  |20:11 [ 19:01  |[17:55 | 16:06 | 15:59
25 | 07:55 | 07:01 | 05:59 | 05:50 | 05:01 | 04:48 | 05:17 | 06:05 | 06:54 | 06:45 | 07:38 | 08:10
|16:41 | 17:37 | 18:25  [20:17  |21:04  |21:27 | 21:05 |20:09 | 1859  |16:53 | 16:05 | 16:00
26 | 07:54 | 06:59 | 05:56 | 05:48 | 05:00 | 04:49 | 05:18 | 06:06 | 06:56 | 06:47 | 07:40 | 08:10
|16:42 | 17:39 | 18:27  [20:19  |21:05 |21:27  |21:04  |20:07 |18:56 | 16:51 | 16:04 | 16:00
27| 07:52 | 06:57 | 05:54 | 05:46 | 04:59 | 04:49 | 05:20 | 06:08 | 06:58 | 06:48 | 07:42 | 08:11
|16:44 | 17:40 | 18:29  [20:21  |21:06  |21:27  |21:03  |20:05 | 18:54 |16:49 |16:03 | 16:01
28 | 07:51 | 06:55 | 05:52 | 05:44 | 04:58 | 04:50 | 05:21 | 06:10 | 06:59 | 06:50 | 07:43 | 08:11
|16:46  |17:42 | 18:30  [20:22 | 21:08 | 21:27  |21:01  [20:02 | 18:52 | 16:47 | 16:02 | 16:02
29 | 07:49 | | 06:50 | 05:43 | 04:57 | 04:50 | 05:23 | 06:11 | 07:01 | 06:52 | 07:45 | 08:11
|16:48 | 119:32  [20:24 [ 21:09 | 21:27  [21:00 |20:00 | 18:50 | 16:45 | 16:01 | 16:03
30 | 07:48 | | 06:47 | 05:41 | 04:56 | 04:51 | 05:24 | 06:13 | 07:03 | 06:54 | 07:46 | 08:11
|16:49 | 119:3¢  [20:26 | 21:10 | 21:26  |20:58 | 19:58 | 18:47  |16:43 | 16:01 | 16:04
31| 07:47 | | 06:45 | | 04:55 | | 05:26 | 06:14 | | 06:55 | | 08:11
16:51 | 119:35 | |21:11 | 120:56 | 19:56 | |16:42 | | 16:05

Sonnenscheinstunden | 261 | 278 | 367 | 415 | 484 | 497 | 500 | 453 | 381 | 332 | 268 | 246
Anzahl Minuten mit Schatten 0 0 0 0 0 0 0 0 0 0 0 0
Tabellen-Layout: Die Daten fiir jeden Tag sind in Matrix wi (! zeit wie jahr):

Tag im Monat Sonnenaufgang  (SS:MM) Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (S5:MM) Schattenende/Minuten mit Schatten
Sonnenuntergang (SS:MM) Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (S5:MM) Schattenende/Minuten mit Schatten

WIndPRO 3.2.712 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk o7.11.201810:00/56 ~ WINAPRO .
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SHADOW - Kalender pro WEA

Berechnung: GesamtbelastungWEA: WEA S08 - VESTAS V80-2.0MW 2000 80.0 !O! NH: 100,0 m (Ges:140,0 m) (55)
Voraussetzungen fiir Berechnung des Schattenwurfs
Die dargestellten Zeiten sind die astronomisch maximal mdgliche 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 |Maérz | April | Mai | Juni | Juli |August | SeptembdiOktober | Novembe{Dezember
1]08:11 | 07:45 | 06:52 | 06:43 | 05:39 | 04:54 | 04:51 | 05:27 | 06:16 | 07:04 | 06:57 | 07:48
|16:06 | 16:53 | 17:44  [19:37 | 20:27 | 21:12 | 21:26  |20:55 | 19:54 | 18:45 | 16:40 | 16:00
2]08:11 | 07:44 | 06:50 | 06:40 | 05:37 | 04:53 | 04:52 | 05:29 | 06:18 | 07:06 | 06:59 | 07:49
|16:07 | 16:55 | 17:46  |19:39  |20:29 | 21:13 | 21:26  |20:53 | 19:51 | 1843  |16:38 | 15:59
31]08:11 | 07:42 | 06:48 | 06:38 | 05:35 | 04:53 | 04:53 | 05:30 | 06:19 | 07:08 | 07:01 | 07:50
|16:08 | 16:57 | 17:47  |19:40 | 20:30 | 21:14 | 21:25 | 20:52 | 19:49 | 18:40 | 16:36 | 15:59
41]08:11 | 07:40 | 06:46 | 06:36 | 05:33 | 04:52 | 04:53 | 05:32 | 06:21 | 07:09 | 07:03 | 07:52
116:09 | 16:58 | 17:49  |19:42  [20:32 | 21:15 | 21:25 | 20:50 | 19:47 | 18:38 | 16:34 | 15:58
5108:11 | 07:39 | 06:44 | 06:34 | 05:31 | 04:51 | 04:54 | 05:33 | 06:22 | 07:11 | 07:04 | 07:53
| 16:10 | 17:00 | 17:51 | 19:44 | 20:34 | 21:16 | 21:25 | 20:48 | 19:45 | 18:36 | 16:33 | 15:58
6 08:10 | 07:37 | 06:42 | 06:31 | 05:29 | 04:51 | 04:55 | 05:35 | 06:24 | 07:13 | 07:06 | 07:54
|16:12  [17:02 | 17:53 | 19:45  [20:35 | 21:17 | 21:24 | 20:46 | 19:42 | 18:34 | 16:31 | 15:57
708:10 | 07:35 | 06:39 | 06:29 | 05:28 | 04:50 | 04:56 | 05:36 | 06:26 | 07:14 | 07:08 | 07:55
|16:13  |17:04 | 17:54 | 19:47  [20:37 | 21:18  |21:23 [ 20:45 | 19:40  [18:31 | 16:29 | 15:57
8]08:10 |07:3¢ | 06:37 | 06:27 | 05:26 | 04:49 | 04:57  |05:38 | 06:27 | 07:16 | 07:10 | 07:57
|16:14  [17:06 | 17:56 | 19:49  [20:39 | 21:19  |21:23  [20:43 | 19:38  [18:29 | 16:28 | 15:57
9]08:09 |07:32 |06:35 | 06:25 | 05:24 | 04:49 | 04:58  |05:39 | 06:29 | 07:18 | 07:11 | 07:58
| 16:15 | 17:08 | 17:58 | 19:50 | 20:40 | 21:20 | 21:22 | 20:41 | 19:36 | 18:27 | 16:26 | 15:56
10108:09 | 07:30 | 06:33 | 06:22 | 05:23 | 04:49 | 04:59 | 05:41 | 06:30 | 07:19 | 07:13 | 07:59
| 16:17 | 17:09 | 18:00 | 19:52 | 20:42 | 21:21 | 21:21 | 20:39 | 19:33 | 18:25 | 16:24 | 15:56
1108:08 | 07:28 | 06:31 | 06:20 | 05:21 | 04:48 | 05:00 | 05:43 | 06:32 | 07:21 | 07:15 | 08:00
| 16:18 | 17:11 | 18:01 | 19:54 | 20:43 | 21:21 | 21:21 | 20:37 | 19:31 | 18:23 | 16:23 | 15:56
1208:07 | 07:27 | 06:28 | 06:18 | 05:19 | 04:48 | 05:01 | 05:44 | 06:3¢ | 07:23 | 07:17 | 08:01
| 16:20 | 17:13 | 18:03 | 19:56 | 20:45 | 21:22 | 21:20 | 20:35 | 19:29 | 18:20 | 16:21 | 15:56
1308:07 | 07:25 |06:26 | 06:16 | 05:18 | 04:48 | 05:02 | 05:46 | 06:35 |07:24 | 07:18 | 08:02
| 16:21 | 17:15 | 18:05 | 19:57 | 20:46 | 21:23 | 21:19 | 20:34 | 19:26 | 18:18 | 16:20 | 15:56
1408:06 | 07:23 | 06:24 | 06:14 | 05:16 | 04:47 | 05:03 | 05:47 | 06:37 |07:26 | 07:20 | 08:03
| 16:23 | 17:17 | 18:07 | 19:59 | 20:48 | 21:23 | 21:18 | 20:32 | 19:24 | 18:16 | 16:18 | 15:56
15]08:05 | 07:21 | 06:21 | 06:11 | 05:15 | 04:47 | 05:04 | 05:49 | 06:38 |07:28 | 07:22 | 08:04
| 16:24 | 17:19 | 18:08 | 20:01 | 20:49 | 21:24 | 21:17 | 20:30 | 19:22 | 18:14 | 16:17 | 15:56
16| 08:04 | 07:19 | 06:19 | 06:09  |05:13 | 04:47 |05:05 |05:51 | 06:40 | 07:29 | 07:24 | 08:05
| 16:26 | 17:20 | 18:10 | 20:02 | 20:51 | 21:24 | 21:16 | 20:28 | 19:20 | 18:12 | 16:16 | 15:56
17 108:03 | 07:17 | 06:17  |06:07 | 05:12  |04:47 | 05:07 |05:52  |06:42 | 07:31 | 07:25 | 08:06
| 16:27 | 17:22 | 18:12 | 20:04 | 20:52 | 21:25 | 21:15 | 20:26 | 19:17 | 18:10 | 16:14 | 15:56
18 108:03 | 07:15 | 06:15  |06:05 | 05:10  |04:47 | 05:08 | 05:54 |06:43 | 07:33 | 07:27 | 08:06
| 16:29 | 17:24 | 18:13 | 20:06 | 20:54 | 21:25 | 21:14 | 20:24 | 19:15 | 18:07 | 16:13 | 15:56
19 |08:02 | 07:13 | 06:12 | 06:03 | 05:09  |04:47 | 05:09 |05:55 |06:45 | 07:3% | 07:29 | 08:07
|16:30  |17:26 | 18:15  [20:07  [20:55 | 21:26 | 21:13  [20:22  [19:13 | 18:05 | 16:12 | 15:57
20108:01 |07:11 | 06:10 | 06:01  |05:07 | 04:47 |05:10 |05:57 | 06:46 | 07:36 | 07:30 | 08:08
116:32 | 17:28 | 18:17  |20:09  |20:57  |21:26 | 21:12  |20:19 | 19:10  |18:03 |16:10 | 15:57
21| 08:00 | 07:09 | 06:08 | 05:59 | 05:06 | 04:47 | 05:12 | 05:58 | 06:48 | 07:38 | 07:32 | 08:08
|16:3¢ | 17:30 | 18:19  [20:11  [20:558 | 21:26 | 21:11  |20:17 | 19:08 | 18:01  |16:09 | 15:57
22| 07:58 | 07:07 | 06:06 | 05:57 | 05:05 | 04:47 | 05:13 | 06:00 | 06:50 | 07:40 | 07:34 | 08:09
116:35 | 17:31 | 18:20  [20:12  [21:00  |21:27 | 21:09  |20:15 [ 19:06 |17:59 | 16:08 | 15:58
23| 07:57 | 07:05 | 06:03 | 05:55 | 05:04 | 04:48 | 05:14 | 06:02 | 06:51 | 07:41 | 07:35 | 08:09
116:37 | 17:33 | 18:22  [20:14  |21:01  |21:27  |21:08  |20:13  [19:03 |17:57 |16:07 | 15:58
24| 07:56 | 07:03 | 06:01 | 05:53 | 05:02 | 04:48 | 05:16 | 06:03 | 06:53 | 07:43 | 07:37 | 08:10
116:39 | 17:35 | 18:224  [20:16  |21:02  |21:27  |21:07  |20:11 [ 19:01  |[17:55 | 16:06 | 15:59
25 | 07:55 | 07:01 | 05:59 | 05:50 | 05:01 | 04:48 | 05:17 | 06:05 | 06:55 | 06:45 | 07:38 | 08:10
|16:41 | 17:37 | 18:25  [20:17  |21:04  |21:27 | 21:05 |20:09 | 1859  |16:53 | 16:05 | 16:00
26 | 07:54 | 06:59 | 05:56 | 05:48 | 05:00 | 04:49 | 05:18 | 06:06 | 06:56 | 06:47 | 07:40 | 08:10
|16:42 | 17:39 | 18:27  [20:19  |21:05 |21:27  |21:04  |20:07 |18:56 | 16:51 | 16:04 | 16:00
27| 07:52 | 06:57 | 05:54 | 05:46 | 04:59 | 04:49 | 05:20 | 06:08 | 06:58 | 06:48 | 07:42 | 08:11
|16:44 | 17:40 | 18:29  [20:21  |21:06  |21:27  |21:03  |20:05 | 18:54 |16:49 |16:03 | 16:01
28 | 07:51 | 06:55 | 05:52 | 05:45 | 04:58 | 04:50 | 05:21 | 06:10 | 06:59 | 06:50 | 07:43 | 08:11
|16:46  |17:42 | 18:30  [20:22 | 21:08 | 21:27  |21:01  [20:02 | 18:52 | 16:47 | 16:02 | 16:02
29 | 07:49 | | 06:50 | 05:43 | 04:57 | 04:50 | 05:23 | 06:11 | 07:01 | 06:52 | 07:45 | 08:11
|16:48 | 119:32  [20:24 [ 21:09 | 21:27  [21:00 |20:00 | 18:50 | 16:45 | 16:01 | 16:03
30 | 07:48 | | 06:47 | 05:41 | 04:56 | 04:51 | 05:24 | 06:13 | 07:03 | 06:54 | 07:46 | 08:11
|16:49 | 119:3¢  [20:26 | 21:10 | 21:26  |20:58 | 19:58 | 18:47  |16:43 | 16:01 | 16:04
31| 07:47 | | 06:45 | | 04:55 | | 05:26 | 06:14 | | 06:55 | | 08:11
16:51 | 119:35 | |21:11 | 120:56 | 19:56 | |16:42 | | 16:05

Sonnenscheinstunden | 261 | 278 | 367 | 415 | 484 | 497 | 500 | 453 | 381 | 332 | 268 | 246
Anzahl Minuten mit Schatten 0 0 0 0 0 0 0 0 0 0 0 0
Tabellen-Layout: Die Daten fiir jeden Tag sind in Matrix wi (! zeit wie jahr):

Tag im Monat Sonnenaufgang  (SS:MM) Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (S5:MM) Schattenende/Minuten mit Schatten
Sonnenuntergang (SS:MM) Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (S5:MM) Schattenende/Minuten mit Schatten

WIndPRO 3.2.712 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk 07112018 10:00/57  WINAPRO .



lKéTTER

CONSULTING ENGINEERS

Seite 88 von 118 zum Bericht Nr. 214192-03.02

Projekt: Lizenzierter Anwender:

214192-03 WP Lauchhammer KOTTER Consulting Engineers GmbH & Co. KG
Bonifatiusstr. 400
DE-48432 Rheine
+49 5971 9710-31
Buegln(e«/_ bunk@koetter-consulting.com

Bert
07.11.2018 07:49/3.2.712

SHADOW - Kalender pro WEA

Berechnung: GesamtbelastungWEA: WEA S09 - VESTAS V80-2.0MW 2000 80.0 !O! NH: 100,0 m (Ges:140,0 m) (56)
Voraussetzungen fiir Berechnung des Schattenwurfs
Die dargestellten Zeiten sind die astronomisch maximal mdgliche 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 |Maérz | April | Mai | Juni | Juli |August | SeptembdiOktober | Novembe{Dezember
1]08:11 | 07:45 | 06:52 | 06:43 | 05:39 | 04:54 | 04:51 | 05:27 | 06:16 | 07:04 | 06:57 | 07:48
|16:06 | 16:53 | 17:44  [19:37 | 20:27 | 21:12 | 21:26  |20:55 | 19:54 | 18:45 | 16:40 | 16:00
2]08:11 | 07:44 | 06:50 | 06:40 | 05:37 | 04:53 | 04:52 | 05:29 | 06:18 | 07:06 | 06:59 | 07:49
|16:07 | 16:55 | 17:46  |19:39  |20:29 | 21:13 | 21:26  |20:53 | 19:51 | 1843  |16:38 | 15:59
31]08:11 | 07:42 | 06:48 | 06:38 | 05:35 | 04:53 | 04:53 | 05:30 | 06:19 | 07:08 | 07:01 | 07:50
|16:08 | 16:57 | 17:47  |19:40 | 20:30 | 21:14 | 21:25 | 20:52 | 19:49 | 18:40 | 16:36 | 15:59
41]08:11 | 07:40 | 06:46 | 06:36 | 05:33 | 04:52 | 04:53 | 05:32 | 06:21 | 07:09 | 07:03 | 07:52
116:09 | 16:58 | 17:49  |19:42  [20:32 | 21:15 | 21:25 | 20:50 | 19:47 | 18:38 | 16:34 | 15:58
5108:11 | 07:39 | 06:44 | 06:34 | 05:31 | 04:51 | 04:54 | 05:33 | 06:23 | 07:11 | 07:04 | 07:53
| 16:10 | 17:00 | 17:51 | 19:44 | 20:34 | 21:16 | 21:25 | 20:48 | 19:45 | 18:36 | 16:33 | 15:58
6 08:10 | 07:37 | 06:42 | 06:31 | 05:30 | 04:51 | 04:55 | 05:35 | 06:24 | 07:13 | 07:06 | 07:54
|16:12  [17:02 | 17:53 | 19:45  [20:35 | 21:17 | 21:24 | 20:46 | 19:42 | 18:34 | 16:31 | 15:57
708:10 | 07:35 | 06:39 | 06:29 | 05:28 | 04:50 | 04:56 | 05:36 | 06:26 | 07:14 | 07:08 | 07:55
|16:13  |17:04 | 17:54 | 19:47  [20:37 | 21:18  |21:23 [ 20:45 | 19:40  [18:31 | 16:29 | 15:57
8]08:10 |07:3¢ | 06:37 | 06:27 | 05:26 | 04:49 | 04:57  |05:38 | 06:27 | 07:16 | 07:10 | 07:57
|16:14  [17:06 | 17:56 | 19:49  [20:39 | 21:19  |21:23  [20:43 | 19:38  [18:29 | 16:28 | 15:57
9]08:09 |07:32 |06:35 | 06:25 | 05:24 | 04:49 | 04:58  |05:39 | 06:29 | 07:18 | 07:11 | 07:58
| 16:15 | 17:08 | 17:58 | 19:50 | 20:40 | 21:20 | 21:22 | 20:41 | 19:36 | 18:27 | 16:26 | 15:56
10108:09 | 07:30 | 06:33 | 06:22 | 05:23 | 04:49 | 04:59 | 05:41 | 06:30 | 07:19 | 07:13 | 07:59
| 16:17 | 17:09 | 18:00 | 19:52 | 20:42 | 21:21 | 21:21 | 20:39 | 19:33 | 18:25 | 16:24 | 15:56
1108:08 | 07:28 | 06:31 | 06:20 | 05:21 | 04:48 | 05:00 | 05:43 | 06:32 | 07:21 | 07:15 | 08:00
| 16:18 | 17:11 | 18:01 | 19:54 | 20:43 | 21:21 | 21:21 | 20:37 | 19:31 | 18:23 | 16:23 | 15:56
1208:07 | 07:27 | 06:28 | 06:18 | 05:19 | 04:48 | 05:01 | 05:44 | 06:3¢ | 07:23 | 07:17 | 08:01
| 16:20 | 17:13 | 18:03 | 19:56 | 20:45 | 21:22 | 21:20 | 20:35 | 19:29 | 18:20 | 16:21 | 15:56
1308:07 | 07:25 |06:26 | 06:16 | 05:18 | 04:48 | 05:02 | 05:46 | 06:35 |07:24 | 07:18 | 08:02
| 16:21 | 17:15 | 18:05 | 19:57 | 20:46 | 21:23 | 21:19 | 20:34 | 19:26 | 18:18 | 16:20 | 15:56
1408:06 | 07:23 | 06:24 | 06:14 | 05:16 | 04:47 | 05:03 | 05:47 | 06:37 |07:26 | 07:20 | 08:03
| 16:23 | 17:17 | 18:07 | 19:59 | 20:48 | 21:23 | 21:18 | 20:32 | 19:24 | 18:16 | 16:18 | 15:56
15]08:05 | 07:21 | 06:21 | 06:12 | 05:15 | 04:47 | 05:04 |05:49 | 06:38 |07:28 | 07:22 | 08:04
| 16:24 | 17:19 | 18:08 | 20:01 | 20:49 | 21:24 | 21:17 | 20:30 | 19:22 | 18:14 | 16:17 | 15:56
16| 08:04 | 07:19 | 06:19 | 06:09  |05:13 | 04:47 |05:05 |05:51 | 06:40 | 07:29 | 07:24 | 08:05
| 16:26 | 17:20 | 18:10 | 20:02 | 20:51 | 21:24 | 21:16 | 20:28 | 19:20 | 18:12 | 16:16 | 15:56
17 108:03 | 07:17 | 06:17  |06:07 | 05:12  |04:47 | 05:07 |05:52  |06:42 | 07:31 | 07:25 | 08:06
| 16:27 | 17:22 | 18:12 | 20:04 | 20:52 | 21:25 | 21:15 | 20:26 | 19:17 | 18:10 | 16:14 | 15:56
18 108:03 | 07:15 | 06:15  |06:05 | 05:10  |04:47 | 05:08 | 05:54 |06:43 | 07:33 | 07:27 | 08:06
| 16:29 | 17:24 | 18:13 | 20:06 | 20:54 | 21:25 | 21:14 | 20:24 | 19:15 | 18:07 | 16:13 | 15:56
19 |08:02 | 07:13 | 06:12 | 06:03 | 05:09  |04:47 | 05:09 |05:55 |06:45 | 07:3% | 07:29 | 08:07
|16:30  |17:26 | 18:15  [20:07  [20:55 | 21:26 | 21:13  [20:22  [19:13 | 18:05 | 16:12 | 15:57
20108:01 |07:11 | 06:10 | 06:01  |05:07 | 04:47 |05:10 |05:57 | 06:46 | 07:36 | 07:30 | 08:08
116:32 | 17:28 | 18:17  |20:09  |20:57  |21:26 | 21:12  |20:19 | 19:10  |18:03 |16:10 | 15:57
21| 08:00 | 07:09 | 06:08 | 05:59 | 05:06 | 04:47 | 05:12 | 05:59 | 06:48 | 07:38 | 07:32 | 08:08
|16:3¢ | 17:30 | 18:19  |20:11  [20:58 | 21:26 | 21:11 | 20:17 | 19:08 | 18:01  |16:09 | 15:58
22| 07:58 | 07:07 | 06:06 | 05:57 | 05:05 | 04:47 | 05:13 | 06:00 | 06:50 | 07:40 | 07:34 | 08:09
116:35 | 17:31 | 18:20  [20:12  [21:00  |21:27 | 21:09  |20:15 [ 19:06 |17:59 | 16:08 | 15:58
23| 07:57 | 07:05 | 06:03 | 05:55 | 05:04 | 04:48 | 05:14 | 06:02 | 06:51 | 07:41 | 07:35 | 08:09
116:37 | 17:33 | 18:22  [20:14  |21:01  |21:27  |21:08  |20:13  [19:03 |17:57 |16:07 | 15:58
24| 07:56 | 07:03 | 06:01 | 05:53 | 05:02 | 04:48 | 05:16 | 06:03 | 06:53 | 07:43 | 07:37 | 08:10
116:39 | 17:35 | 18:224  [20:16  |21:02  |21:27  |21:07  |20:11 [ 19:01  |[17:55 | 16:06 | 15:59
25 | 07:55 | 07:01 | 05:59 | 05:51 | 05:01 | 04:48 | 05:17 | 06:05 | 06:55 | 06:45 | 07:38 | 08:10
|16:41 | 17:37 | 18:25  [20:17  |21:04  |21:27 | 21:05 |20:09 | 18:59  |16:53 | 16:05 | 16:00
26 | 07:54 | 06:59 | 05:56 | 05:48 | 05:00 | 04:49 | 05:18 | 06:06 | 06:56 | 06:47 | 07:40 | 08:10
|16:42 | 17:39 | 18:27  [20:19  |21:05 |21:27  |21:04  |20:07 |18:56 | 16:51 | 16:04 | 16:00
27| 07:52 | 06:57 | 05:54 | 05:47 | 04:59 | 04:49 | 05:20 | 06:08 | 06:58 | 06:48 | 07:42 | 08:11
|16:44 | 17:40 | 18:29  [20:21  |21:06  |21:27  |21:03  |20:05 | 18:54  |16:49 |16:03 | 16:01
28 | 07:51 | 06:55 | 05:52 | 05:45 | 04:58 | 04:50 | 05:21 | 06:10 | 06:59 | 06:50 | 07:43 | 08:11
|16:46  |17:42 | 18:30  [20:22 | 21:08  |21:27  |21:01  [20:03 | 18:52  |16:47 | 16:02 | 16:02
29 | 07:49 | | 06:50 | 05:43 | 04:57 | 04:50 | 05:23 | 06:11 | 07:01 | 06:52 | 07:45 | 08:11
|16:48 | 119:32  [20:24 [ 21:09  |21:27  [21:00  |20:00 | 18:50 | 16:45 | 16:02 | 16:03
30 | 07:48 | | 06:47 | 05:41 | 04:56 | 04:51 | 05:24 | 06:13 | 07:03 | 06:54 | 07:46 | 08:11
|16:49 | 119:3¢  [20:26 | 21:10 | 21:26  |20:58 | 19:58 | 18:47  |16:43 | 16:01 | 16:04
31| 07:47 | | 06:45 | | 04:55 | | 05:26 | 06:15 | | 06:55 | | 08:11
16:51 | 119:35 | |21:11 | 120:56 | 19:56 | |16:42 | | 16:05

Sonnenscheinstunden | 261 | 278 | 367 | 415 | 484 | 497 | 500 | 453 | 381 | 332 | 268 | 246
Anzahl Minuten mit Schatten 0 0 0 0 0 0 0 0 0 0 0 0
Tabellen-Layout: Die Daten fiir jeden Tag sind in Matrix wi (! zeit wie jahr):

Tag im Monat Sonnenaufgang  (SS:MM) Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (S5:MM) Schattenende/Minuten mit Schatten
Sonnenuntergang (SS:MM) Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (S5:MM) Schattenende/Minuten mit Schatten
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SHADOW - Kalender pro WEA

Berechnung: GesamtbelastungWEA: WEA S10 - VESTAS V80-2.0MW 2000 80.0 !O! NH: 100,0 m (Ges:140,0 m) (57)
Voraussetzungen fiir Berechnung des Schattenwurfs
Die dargestellten Zeiten sind die astronomisch maximal mdgliche 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 |Maérz | April | Mai | Juni | Juli |August | SeptembdiOktober | Novembe{Dezember
1]08:11 | 07:45 | 06:52 | 06:43 | 05:39 | 04:54 | 04:51 | 05:27 | 06:16 | 07:04 | 06:57 | 07:47
|16:06 | 16:53 | 17:44  [19:37 | 20:27 | 21:12 | 21:26  |20:55 | 19:54 | 18:45 | 16:40 | 16:00
2]08:11 | 07:44 | 06:50 | 06:40 | 05:37 | 04:53 | 04:52 | 05:29 | 06:18 | 07:06 | 06:59 | 07:49
|16:07 | 16:55 | 17:46  |19:39  |20:29 | 21:13 | 21:26  |20:53 | 19:51 | 1843  |16:38 | 15:59
31]08:11 | 07:42 | 06:48 | 06:38 | 05:35 | 04:53 | 04:53 | 05:30 | 06:19 | 07:08 | 07:01 | 07:50
|16:08 | 16:57 | 17:47  |19:40 | 20:30 | 21:14 | 21:25 | 20:52 | 19:49 | 18:40 | 16:36 | 15:59
41]08:11 | 07:40 | 06:46 | 06:36 | 05:33 | 04:52 | 04:53 | 05:32 | 06:21 | 07:09 | 07:03 | 07:52
116:09 | 16:58 | 17:49  |19:42  [20:32 | 21:15 | 21:25 | 20:50 | 19:47 | 18:38 | 16:34 | 15:58
5108:11 | 07:39 | 06:44 | 06:34 | 05:31 | 04:51 | 04:54 | 05:33 | 06:22 | 07:11 | 07:04 | 07:53
| 16:10 | 17:00 | 17:51 | 19:44 | 20:34 | 21:16 | 21:25 | 20:48 | 19:45 | 18:36 | 16:33 | 15:58
6 08:10 | 07:37 | 06:42 | 06:31 | 05:29 | 04:51 | 04:55 | 05:35 | 06:24 | 07:12 | 07:06 | 07:54
|16:11  [17:02 | 17:53 | 19:45 [ 20:35 | 21:17 | 21:24 | 20:46 | 19:42 | 18:34 | 16:31 | 15:57
708:10 | 07:35 | 06:39 | 06:29 | 05:28 | 04:50 | 04:56 | 05:36 | 06:26 | 07:14 | 07:08 | 07:55
|16:13  |17:04 | 17:54 | 19:47  [20:37 | 21:18  |21:23 [ 20:45 | 19:40  [18:31 | 16:29 | 15:57
8]08:10 |07:3¢ | 06:37 | 06:27 | 05:26 | 04:49 | 04:57  |05:38 | 06:27 | 07:16 | 07:10 | 07:57
|16:14  [17:06 | 17:56 | 19:49  [20:39 | 21:19  |21:23  [20:43 | 19:38  [18:29 | 16:27 | 15:57
9]08:09 |07:32 |06:35 | 06:25 | 05:24 | 04:49 | 04:58  |05:39 | 06:29 | 07:17 | 07:11 | 07:58
| 16:15 | 17:08 | 17:58 | 19:50 | 20:40 | 21:20 | 21:22 | 20:41 | 19:36 | 18:27 | 16:26 | 15:56
10108:09 | 07:30 | 06:33 | 06:22 | 05:23 | 04:49 | 04:59 | 05:41 | 06:30 | 07:19 | 07:13 | 07:59
| 16:17 | 17:09 | 18:00 | 19:52 | 20:42 | 21:21 | 21:21 | 20:39 | 19:33 | 18:25 | 16:24 | 15:56
1108:08 | 07:28 | 06:30 | 06:20 | 05:21 | 04:48 | 05:00 | 05:43 | 06:32 |07:21 | 07:15 | 08:00
| 16:18 | 17:11 | 18:01 | 19:54 | 20:43 | 21:21 | 21:21 | 20:37 | 19:31 | 18:23 | 16:23 | 15:56
1208:07 | 07:27 | 06:28 | 06:18 | 05:19 | 04:48 | 05:01 | 05:44 | 06:3¢ | 07:23 | 07:17 | 08:01
| 16:20 | 17:13 | 18:03 | 19:55 | 20:45 | 21:22 | 21:20 | 20:35 | 19:29 | 18:20 | 16:21 | 15:56
13]08:07 | 07:25 |06:26 | 06:16 | 05:18 | 04:48 | 05:02 | 05:46 | 06:35 |07:24 | 07:18 | 08:02
| 16:21 | 17:15 | 18:05 | 19:57 | 20:46 | 21:23 | 21:19 | 20:33 | 19:26 | 18:18 | 16:20 | 15:56
1408:06 | 07:23 | 06:24 | 06:14 | 05:16 | 04:47 | 05:03 | 05:47 | 06:37 |07:26 | 07:20 | 08:03
| 16:23 | 17:17 | 18:07 | 19:59 | 20:48 | 21:23 | 21:18 | 20:32 | 19:24 | 18:16 | 16:18 | 15:56
15]08:05 | 07:21 | 06:21 | 06:11 | 05:15 | 04:47 | 05:04 | 05:49 | 06:38 |07:28 | 07:22 | 08:04
| 16:24 | 17:19 | 18:08 | 20:01 | 20:49 | 21:24 | 21:17 | 20:30 | 19:22 | 18:14 | 16:17 | 15:56
16| 08:04 | 07:19 | 06:19 | 06:09  |05:13 | 04:47 | 05:05 |05:50 | 06:40 | 07:29 | 07:24 | 08:05
| 16:26 | 17:20 | 18:10 | 20:02 | 20:51 | 21:24 | 21:16 | 20:28 | 19:20 | 18:12 | 16:15 | 15:56
17 108:03 | 07:17 | 06:17  |06:07 | 05:12  |04:47 | 05:06 |05:52 |06:42 | 07:31 | 07:25 | 08:06
| 16:27 | 17:22 | 18:12 | 20:04 | 20:52 | 21:25 | 21:15 | 20:26 | 19:17 | 18:10 | 16:14 | 15:56
18 108:03 | 07:15 | 06:15  |06:05 | 05:10  |04:47 | 05:08 | 05:54 |06:43 | 07:33 | 07:27 | 08:06
| 16:29 | 17:24 | 18:13 | 20:06 | 20:54 | 21:25 | 21:14 | 20:24 | 19:15 | 18:07 | 16:13 | 15:56
19 |08:02 | 07:13 | 06:12 | 06:03 | 05:09  |04:47 | 05:09 |05:55 |06:45 | 07:3% | 07:29 | 08:07
|16:30  |17:26 | 18:15  [20:07  [20:55 | 21:26 | 21:13  [20:22  [19:13 | 18:05 | 16:12 | 15:57
20108:01 |07:11 | 06:10 | 06:01  |05:07 | 04:47 |05:10 |05:57 | 06:46 | 07:36 | 07:30 | 08:08
116:32 | 17:28 | 18:17  |20:09  |20:57  |21:26 | 21:12  |20:19 | 19:10  |18:03 |16:10 | 15:57
21 07:59 | 07:09 | 06:08 | 05:59 | 05:06 | 04:47 | 05:12 | 05:58 | 06:48 | 07:38 | 07:32 | 08:08
|16:3¢ | 17:30 | 18:18  [20:11  [20:58 | 21:26 | 21:11  |20:17 | 19:08 | 18:01  |16:09 | 15:57
22| 07:58 | 07:07 | 06:05 | 05:57 | 05:05 | 04:47 | 05:13 | 06:00 | 06:50 | 07:40 | 07:34 | 08:09
116:35 | 17:31 | 18:20  [20:12  [21:00  |21:26 | 21:09  |20:15 | 19:06 |17:59 | 16:08 | 15:58
23| 07:57 | 07:05 | 06:03 | 05:55 | 05:03 | 04:48 | 05:14 | 06:02 | 06:51 | 07:41 | 07:35 | 08:09
116:37 | 17:33 | 18:22  [20:14  |21:01  |21:27  |21:08  |20:13  [19:03 |17:57 | 16:07 | 15:58
24| 07:56 | 07:03 | 06:01 | 05:52 | 05:02 | 04:48 | 05:16 | 06:03 | 06:53 | 07:43 | 07:37 | 08:10
116:39 | 17:35 | 18:224  [20:16  |21:02  |21:27  |21:07  |20:11 [ 19:01  |17:55 | 16:06 | 15:59
25 | 07:55 | 07:01 | 05:59 | 05:50 | 05:01 | 04:48 | 05:17 | 06:05 | 06:54 | 06:45 | 07:38 | 08:10
|16:41 | 17:37 | 18:25  [20:17  |21:04  |21:27 | 21:05 |20:09 | 1859  |16:53 | 16:05 | 16:00
26 | 07:54 | 06:59 | 05:56 | 05:48 | 05:00 | 04:49 | 05:18 | 06:06 | 06:56 | 06:47 | 07:40 | 08:10
|16:42 | 17:39 | 18:27  [20:19  |21:05 |21:27  |21:04  |20:07 |18:56 | 16:51 | 16:04 | 16:00
27| 07:52 | 06:57 | 05:54 | 05:46 | 04:59 | 04:49 | 05:20 | 06:08 | 06:58 | 06:48 | 07:42 | 08:11
|16:44 | 17:40 | 18:29  [20:21  |21:06  |21:27  |21:03  |20:05 | 18:54 |16:49 |16:03 | 16:01
28 | 07:51 | 06:55 | 05:52 | 05:44 | 04:58 | 04:50 | 05:21 | 06:10 | 06:59 | 06:50 | 07:43 | 08:11
|16:46  |17:42 | 18:30  [20:22 | 21:08 | 21:27  |21:01  [20:02 | 18:52 | 16:47 | 16:02 | 16:02
29 | 07:49 | | 06:49 | 05:43 | 04:57 | 04:50 | 05:23 | 06:11 | 07:01 | 06:52 | 07:45 | 08:11
|16:48 | 119:32  [20:24 [ 21:09  |21:27  [21:00  |20:00 | 18:50 | 16:45 | 16:01 | 16:03
30 | 07:48 | | 06:47 | 05:41 | 04:56 | 04:51 | 05:24 | 06:13 | 07:03 | 06:54 | 07:46 | 08:11
|16:49 | 119:3¢  [20:25 [ 21:10 | 21:26  |20:58 | 19:58 | 18:47  |16:43 | 16:01 | 16:04
31| 07:47 | | 06:45 | | 04:55 | | 05:26 | 06:14 | | 06:55 | | 08:11
16:51 | 119:35 | |21:11 | 120:56 | 19:56 | | 16:41 | | 16:05

Sonnenscheinstunden | 261 | 278 | 367 | 415 | 484 | 497 | 500 | 453 | 381 | 332 | 268 | 246
Anzahl Minuten mit Schatten 0 0 0 0 0 0 0 0 0 0 0 0
Tabellen-Layout: Die Daten fiir jeden Tag sind in Matrix wi (! zeit wie jahr):

Tag im Monat Sonnenaufgang  (SS:MM) Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (S5:MM) Schattenende/Minuten mit Schatten
Sonnenuntergang (SS:MM) Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (S5:MM) Schattenende/Minuten mit Schatten
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SHADOW - Kalender pro WEA

Berechnung: GesamtbelastungWEA: WEA S11 - VESTAS V80-2.0MW 2000 80.0 !O! NH: 100,0 m (Ges:140,0 m) (58)
Voraussetzungen fiir Berechnung des Schattenwurfs
Die dargestellten Zeiten sind die astronomisch maximal mdgliche 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 |Maérz | April | Mai | Juni | Juli |August | SeptembdiOktober | Novembe{Dezember
1]08:11 | 07:45 | 06:52 | 06:43 | 05:39 | 04:54 | 04:51 | 05:27 | 06:16 | 07:04 | 06:57 | 07:47
|16:06 | 16:53 | 17:44  [19:37 | 20:27 | 21:12 | 21:26  |20:55 | 19:54 | 18:45 | 16:40 | 16:00
2]08:11 | 07:44 | 06:50 | 06:40 | 05:37 | 04:53 | 04:52 | 05:29 | 06:18 | 07:06 | 06:59 | 07:49
|16:07 | 16:55 | 17:46  |19:39  |20:29 | 21:13 | 21:26  |20:53 | 19:51 | 1843  |16:38 | 15:59
31]08:11 | 07:42 | 06:48 | 06:38 | 05:35 | 04:53 | 04:53 | 05:30 | 06:19 | 07:08 | 07:01 | 07:50
|16:08 | 16:57 | 17:47  |19:40 | 20:30 | 21:14 | 21:25 | 20:52 | 19:49 | 18:40 | 16:36 | 15:59
41]08:11 | 07:40 | 06:46 | 06:36 | 05:33 | 04:52 | 04:53 | 05:32 | 06:21 | 07:09 | 07:03 | 07:52
116:09 | 16:58 | 17:49  |19:42  [20:32 | 21:15 | 21:25 | 20:50 | 19:47 | 18:38 | 16:34 | 15:58
5108:11 | 07:39 | 06:44 | 06:34 | 05:31 | 04:51 | 04:54 | 05:33 | 06:22 | 07:11 | 07:04 | 07:53
| 16:10 | 17:00 | 17:51 | 19:44 | 20:34 | 21:16 | 21:25 | 20:48 | 19:45 | 18:36 | 16:33 | 15:58
6 08:10 | 07:37 | 06:42 | 06:31 | 05:29 | 04:51 | 04:55 | 05:35 | 06:24 | 07:12 | 07:06 | 07:54
|16:11  [17:02 | 17:53 | 19:45 [ 20:35 | 21:17 | 21:24 | 20:46 | 19:42 | 18:34 | 16:31 | 15:57
708:10 | 07:35 | 06:39 | 06:29 | 05:28 | 04:50 | 04:56 | 05:36 | 06:26 | 07:14 | 07:08 | 07:55
|16:13  |17:04 | 17:54 | 19:47  [20:37 | 21:18  |21:23 [ 20:45 | 19:40  [18:31 | 16:29 | 15:57
8]08:10 |07:3¢ | 06:37 | 06:27 | 05:26 | 04:49 | 04:57  |05:38 | 06:27 | 07:16 | 07:10 | 07:57
|16:14  [17:06 | 17:56 | 19:49  [20:39 | 21:19  |21:23  [20:43 | 19:38  [18:29 | 16:28 | 15:57
9]08:09 |07:32 |06:35 | 06:25 | 05:24 | 04:49 | 04:58  |05:39 | 06:29 | 07:17 | 07:11 | 07:58
| 16:15 | 17:08 | 17:58 | 19:50 | 20:40 | 21:20 | 21:22 | 20:41 | 19:36 | 18:27 | 16:26 | 15:56
10108:09 | 07:30 | 06:33 | 06:22 | 05:23 | 04:49 | 04:59 | 05:41 | 06:30 | 07:19 | 07:13 | 07:59
| 16:17 | 17:09 | 18:00 | 19:52 | 20:42 | 21:21 | 21:21 | 20:39 | 19:33 | 18:25 | 16:24 | 15:56
1108:08 | 07:28 | 06:30 | 06:20 | 05:21 | 04:48 | 05:00 | 05:43 | 06:32 |07:21 | 07:15 | 08:00
| 16:18 | 17:11 | 18:01 | 19:54 | 20:43 | 21:21 | 21:21 | 20:37 | 19:31 | 18:23 | 16:23 | 15:56
1208:07 | 07:27 | 06:28 | 06:18 | 05:19 | 04:48 | 05:01 | 05:44 | 06:3¢ | 07:23 | 07:17 | 08:01
| 16:20 | 17:13 | 18:03 | 19:55 | 20:45 | 21:22 | 21:20 | 20:35 | 19:29 | 18:20 | 16:21 | 15:56
13]08:07 | 07:25 |06:26 | 06:16 | 05:18 | 04:48 | 05:02 | 05:46 | 06:35 |07:24 | 07:18 | 08:02
| 16:21 | 17:15 | 18:05 | 19:57 | 20:46 | 21:23 | 21:19 | 20:33 | 19:26 | 18:18 | 16:20 | 15:56
1408:06 | 07:23 | 06:24 | 06:14 | 05:16 | 04:47 | 05:03 | 05:47 | 06:37 |07:26 | 07:20 | 08:03
| 16:23 | 17:17 | 18:07 | 19:59 | 20:48 | 21:23 | 21:18 | 20:32 | 19:24 | 18:16 | 16:18 | 15:56
15]08:05 | 07:21 | 06:21 | 06:11 | 05:15 | 04:47 | 05:04 | 05:49 | 06:38 |07:28 | 07:22 | 08:04
| 16:24 | 17:19 | 18:08 | 20:01 | 20:49 | 21:24 | 21:17 | 20:30 | 19:22 | 18:14 | 16:17 | 15:56
16| 08:04 | 07:19 | 06:19 | 06:09  |05:13 | 04:47 | 05:05 |05:50 | 06:40 | 07:29 | 07:24 | 08:05
| 16:26 | 17:20 | 18:10 | 20:02 | 20:51 | 21:24 | 21:16 | 20:28 | 19:20 | 18:12 | 16:16 | 15:56
17 108:03 | 07:17 | 06:17  |06:07 | 05:12  |04:47 | 05:07 |05:52  |06:42 | 07:31 | 07:25 | 08:06
| 16:27 | 17:22 | 18:12 | 20:04 | 20:52 | 21:25 | 21:15 | 20:26 | 19:17 | 18:10 | 16:14 | 15:56
18 108:03 | 07:15 | 06:15  |06:05 | 05:10  |04:47 | 05:08 | 05:54 |06:43 | 07:33 | 07:27 | 08:06
| 16:29 | 17:24 | 18:13 | 20:06 | 20:54 | 21:25 | 21:14 | 20:24 | 19:15 | 18:07 | 16:13 | 15:56
19 |08:02 | 07:13 | 06:12 | 06:03 | 05:09  |04:47 | 05:09 |05:55 |06:45 | 07:3% | 07:29 | 08:07
|16:30  |17:26 | 18:15  [20:07  [20:55 | 21:26 | 21:13  [20:22  [19:13 | 18:05 | 16:12 | 15:57
20108:01 |07:11 | 06:10 | 06:01  |05:07 | 04:47 |05:10 |05:57 | 06:46 | 07:36 | 07:30 | 08:08
116:32 | 17:28 | 18:17  |20:09  |20:57  |21:26 | 21:12  |20:19 | 19:10  |18:03 |16:10 | 15:57
21 07:59 | 07:09 | 06:08 | 05:59 | 05:06 | 04:47 | 05:12 | 05:58 | 06:48 | 07:38 | 07:32 | 08:08
|16:3¢ | 17:30 | 18:18  [20:11  [20:58 | 21:26 | 21:11  |20:17 | 19:08 | 18:01  |16:09 | 15:57
22| 07:58 | 07:07 | 06:06 | 05:57 | 05:05 | 04:47 | 05:13 | 06:00 | 06:50 | 07:40 | 07:34 | 08:09
116:35 | 17:31 | 18:20  [20:12  [21:00  |21:26 | 21:09  |20:15 | 19:06 |17:59 | 16:08 | 15:58
23| 07:57 | 07:05 | 06:03 | 05:55 | 05:04 | 04:48 | 05:14 | 06:02 | 06:51 | 07:41 | 07:35 | 08:09
116:37 | 17:33 | 18:22  [20:14  |21:01  |21:27  |21:08  |20:13  [19:03 |17:57 |16:07 | 15:58
24| 07:56 | 07:03 | 06:01 | 05:53 | 05:02 | 04:48 | 05:16 | 06:03 | 06:53 | 07:43 | 07:37 | 08:10
116:39 | 17:35 | 18:224  [20:16  |21:02  |21:27  |21:07  |20:11 [ 19:01  |[17:55 | 16:06 | 15:59
25 | 07:55 | 07:01 | 05:59 | 05:50 | 05:01 | 04:48 | 05:17 | 06:05 | 06:54 | 06:45 | 07:38 | 08:10
|16:41 | 17:37 | 18:25  [20:17  |21:04  |21:27 | 21:05 |20:09 | 1859  |16:53 | 16:05 | 16:00
26 | 07:54 | 06:59 | 05:56 | 05:48 | 05:00 | 04:49 | 05:18 | 06:06 | 06:56 | 06:47 | 07:40 | 08:10
|16:42 | 17:39 | 18:27  [20:19  |21:05 |21:27  |21:04  |20:07 |18:56 | 16:51 | 16:04 | 16:00
27| 07:52 | 06:57 | 05:54 | 05:46 | 04:59 | 04:49 | 05:20 | 06:08 | 06:58 | 06:48 | 07:42 | 08:11
|16:44 | 17:40 | 18:29  [20:21  |21:06  |21:27  |21:03  |20:05 | 18:54 |16:49 |16:03 | 16:01
28 | 07:51 | 06:55 | 05:52 | 05:44 | 04:58 | 04:50 | 05:21 | 06:10 | 06:59 | 06:50 | 07:43 | 08:11
|16:46  |17:42 | 18:30  [20:22 | 21:08 | 21:27  |21:01  [20:02 | 18:52 | 16:47 | 16:02 | 16:02
29 | 07:49 | | 06:50 | 05:43 | 04:57 | 04:50 | 05:23 | 06:11 | 07:01 | 06:52 | 07:45 | 08:11
|16:48 | 119:32  [20:24 [ 21:09 | 21:27  [21:00 |20:00 | 18:50 | 16:45 | 16:01 | 16:03
30 | 07:48 | | 06:47 | 05:41 | 04:56 | 04:51 | 05:24 | 06:13 | 07:03 | 06:54 | 07:46 | 08:11
|16:49 | 119:3¢  [20:25 [ 21:10 | 21:26  |20:58 | 19:58 | 18:47  |16:43 | 16:01 | 16:04
31| 07:47 | | 06:45 | | 04:55 | | 05:26 | 06:14 | | 06:55 | | 08:11
16:51 | 119:35 | |21:11 | 120:56 | 19:56 | |16:42 | | 16:05

Sonnenscheinstunden | 261 | 278 | 367 | 415 | 484 | 497 | 500 | 453 | 381 | 332 | 268 | 246
Anzahl Minuten mit Schatten 0 0 0 0 0 0 0 0 0 0 0 0
Tabellen-Layout: Die Daten fiir jeden Tag sind in Matrix wi (! zeit wie jahr):

Tag im Monat Sonnenaufgang  (SS:MM) Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (S5:MM) Schattenende/Minuten mit Schatten
Sonnenuntergang (SS:MM) Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (S5:MM) Schattenende/Minuten mit Schatten
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SHADOW - Kalender pro WEA

Berechnung: GesamtbelastungWEA: WEA S12 - VESTAS V80-2.0MW 2000 80.0 !O! NH: 100,0 m (Ges:140,0 m) (59)
Voraussetzungen fiir Berechnung des Schattenwurfs
Die dargestellten Zeiten sind die astronomisch maximal mdgliche 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 |Maérz | April | Mai | Juni | Juli |August | SeptembdiOktober | Novembe{Dezember
1]08:11 | 07:45 | 06:52 | 06:43 | 05:39 | 04:54 | 04:51 | 05:27 | 06:16 | 07:04 | 06:57 | 07:47
|16:06 | 16:53 | 17:44  [19:37 | 20:27 | 21:12 | 21:26  |20:55 | 19:54 | 18:45 | 16:40 | 16:00
2]08:11 | 07:44 | 06:50 | 06:40 | 05:37 | 04:53 | 04:52 | 05:29 | 06:18 | 07:06 | 06:59 | 07:49
|16:07 | 16:55 | 17:46  |19:39  |20:29 | 21:13 | 21:26  |20:53 | 19:51 | 1843  |16:38 | 15:59
31]08:11 | 07:42 | 06:48 | 06:38 | 05:35 | 04:53 | 04:53 | 05:30 | 06:19 | 07:08 | 07:01 | 07:50
|16:08 | 16:57 | 17:47  |19:40 | 20:30 | 21:14 | 21:25 | 20:52 | 19:49 | 18:40 | 16:36 | 15:59
41]08:11 | 07:40 | 06:46 | 06:36 | 05:33 | 04:52 | 04:53 | 05:32 | 06:21 | 07:09 | 07:03 | 07:52
116:09 | 16:58 | 17:49  |19:42  [20:32 | 21:15 | 21:25 | 20:50 | 19:47 | 18:38 | 16:34 | 15:58
5108:11 | 07:39 | 06:44 | 06:34 | 05:31 | 04:51 | 04:54 | 05:33 | 06:22 | 07:11 | 07:04 | 07:53
| 16:10 | 17:00 | 17:51 | 19:44 | 20:34 | 21:16 | 21:25 | 20:48 | 19:45 | 18:36 | 16:33 | 15:58
6 08:10 | 07:37 | 06:42 | 06:31 | 05:29 | 04:51 | 04:55 | 05:35 | 06:24 | 07:12 | 07:06 | 07:54
|16:11  [17:02 | 17:53 | 19:45 [ 20:35 | 21:17 | 21:24 | 20:46 | 19:42 | 18:34 | 16:31 | 15:57
708:10 | 07:35 | 06:39 | 06:29 | 05:28 | 04:50 | 04:56 | 05:36 | 06:26 | 07:14 | 07:08 | 07:55
|16:13  |17:04 | 17:54 | 19:47  [20:37 | 21:18  |21:23 [ 20:45 | 19:40  [18:31 | 16:29 | 15:57
8]08:10 |07:3¢ | 06:37 | 06:27 | 05:26 | 04:49 | 04:57  |05:38 | 06:27 | 07:16 | 07:10 | 07:57
|16:14  [17:06 | 17:56 | 19:49  [20:39 | 21:19  |21:23  [20:43 | 19:38  [18:29 | 16:28 | 15:57
9]08:09 |07:32 |06:35 | 06:25 | 05:24 | 04:49 | 04:58  |05:39 | 06:29 | 07:17 | 07:11 | 07:58
| 16:15 | 17:08 | 17:58 | 19:50 | 20:40 | 21:20 | 21:22 | 20:41 | 19:36 | 18:27 | 16:26 | 15:56
10108:09 | 07:30 | 06:33 | 06:22 | 05:23 | 04:49 | 04:59 | 05:41 | 06:30 | 07:19 | 07:13 | 07:59
| 16:17 | 17:09 | 18:00 | 19:52 | 20:42 | 21:21 | 21:21 | 20:39 | 19:33 | 18:25 | 16:24 | 15:56
1108:08 | 07:28 | 06:30 | 06:20 | 05:21 | 04:48 | 05:00 | 05:43 | 06:32 |07:21 | 07:15 | 08:00
| 16:18 | 17:11 | 18:01 | 19:54 | 20:43 | 21:21 | 21:21 | 20:37 | 19:31 | 18:23 | 16:23 | 15:56
1208:07 | 07:27 | 06:28 | 06:18 | 05:19 | 04:48 | 05:01 | 05:44 | 06:3¢ | 07:23 | 07:17 | 08:01
| 16:20 | 17:13 | 18:03 | 19:55 | 20:45 | 21:22 | 21:20 | 20:35 | 19:29 | 18:20 | 16:21 | 15:56
13]08:07 | 07:25 |06:26 | 06:16 | 05:18 | 04:48 | 05:02 | 05:46 | 06:35 |07:24 | 07:18 | 08:02
| 16:21 | 17:15 | 18:05 | 19:57 | 20:46 | 21:23 | 21:19 | 20:33 | 19:26 | 18:18 | 16:20 | 15:56
1408:06 | 07:23 | 06:24 | 06:14 | 05:16 | 04:47 | 05:03 | 05:47 | 06:37 |07:26 | 07:20 | 08:03
| 16:23 | 17:17 | 18:07 | 19:59 | 20:48 | 21:23 | 21:18 | 20:32 | 19:24 | 18:16 | 16:18 | 15:56
15]08:05 | 07:21 | 06:21 | 06:11 | 05:15 | 04:47 | 05:04 | 05:49 | 06:38 |07:28 | 07:22 | 08:04
| 16:24 | 17:19 | 18:08 | 20:00 | 20:49 | 21:24 | 21:17 | 20:30 | 19:22 | 18:14 | 16:17 | 15:56
16 |08:04 | 07:19 | 06:19 | 06:09 | 05:13 | 04:47 |05:05 |05:50 | 06:40 | 07:29 | 07:24 | 08:05
| 16:26 | 17:20 | 18:10 | 20:02 | 20:51 | 21:24 | 21:16 | 20:28 | 19:20 | 18:12 | 16:16 | 15:56
17 108:03 | 07:17 | 06:17  |06:07 | 05:12  |04:47 | 05:07 |05:52  |06:42 | 07:31 | 07:25 | 08:06
| 16:27 | 17:22 | 18:12 | 20:04 | 20:52 | 21:25 | 21:15 | 20:26 | 19:17 | 18:10 | 16:14 | 15:56
18 108:03 | 07:15 | 06:15  |06:05 | 05:10  |04:47 | 05:08 | 05:54 |06:43 | 07:33 | 07:27 | 08:06
| 16:29 | 17:24 | 18:13 | 20:06 | 20:54 | 21:25 | 21:14 | 20:24 | 19:15 | 18:07 | 16:13 | 15:56
19 |08:02 | 07:13 | 06:12 | 06:03 | 05:09  |04:47 | 05:09 |05:55 |06:45 | 07:3% | 07:29 | 08:07
|16:30  |17:26 | 18:15  [20:07  [20:55 | 21:26 | 21:13  [20:22  [19:13 | 18:05 | 16:12 | 15:57
20108:01 |07:11 | 06:10 | 06:01  |05:07 | 04:47 |05:10 |05:57 | 06:46 | 07:36 | 07:30 | 08:08
116:32 | 17:28 | 18:17  |20:09  |20:57  |21:26 | 21:12  |20:19 | 19:10  |18:03 |16:10 | 15:57
21 07:59 | 07:09 | 06:08 | 05:59 | 05:06 | 04:47 | 05:12 | 05:58 | 06:48 | 07:38 | 07:32 | 08:08
|16:3¢ | 17:30 | 18:18  [20:11  [20:58 | 21:26 | 21:11  |20:17 | 19:08 | 18:01  |16:09 | 15:57
22| 07:58 | 07:07 | 06:06 | 05:57 | 05:05 | 04:47 | 05:13 | 06:00 | 06:50 | 07:40 | 07:34 | 08:09
116:35 | 17:31 | 18:20  [20:12  [21:00  |21:26 | 21:09  |20:15 | 19:06 |17:59 | 16:08 | 15:58
23| 07:57 | 07:05 | 06:03 | 05:55 | 05:04 | 04:48 | 05:14 | 06:02 | 06:51 | 07:41 | 07:35 | 08:09
116:37 | 17:33 | 18:22  [20:14  |21:01  |21:27  |21:08  |20:13  [19:03 |17:57 |16:07 | 15:58
24| 07:56 | 07:03 | 06:01 | 05:53 | 05:02 | 04:48 | 05:16 | 06:03 | 06:53 | 07:43 | 07:37 | 08:10
116:39 | 17:35 | 18:224  [20:16  |21:02  |21:27  |21:07  |20:11 [ 19:01  |[17:55 | 16:06 | 15:59
25 | 07:55 | 07:01 | 05:59 | 05:50 | 05:01 | 04:48 | 05:17 | 06:05 | 06:54 | 06:45 | 07:38 | 08:10
|16:41 | 17:37 | 18:25  [20:17  |21:04  |21:27 | 21:05 |20:09 | 1859  |16:53 | 16:05 | 16:00
26 | 07:54 | 06:59 | 05:56 | 05:48 | 05:00 | 04:49 | 05:18 | 06:06 | 06:56 | 06:47 | 07:40 | 08:10
|16:42 | 17:39 | 18:27  [20:19  |21:05 |21:27  |21:04  |20:07 |18:56 | 16:51 | 16:04 | 16:00
27| 07:52 | 06:57 | 05:54 | 05:46 | 04:59 | 04:49 | 05:20 | 06:08 | 06:58 | 06:48 | 07:42 | 08:11
|16:44 | 17:40 | 18:29  [20:21  |21:06  |21:27  |21:03  |20:05 | 18:54 |16:49 |16:03 | 16:01
28 | 07:51 | 06:55 | 05:52 | 05:44 | 04:58 | 04:50 | 05:21 | 06:10 | 06:59 | 06:50 | 07:43 | 08:11
|16:46  |17:42 | 18:30  [20:22 | 21:07 | 21:27  |21:01  [20:02 | 18:52 | 16:47 | 16:02 | 16:02
29 | 07:49 | | 06:50 | 05:43 | 04:57 | 04:50 | 05:23 | 06:11 | 07:01 | 06:52 | 07:45 | 08:11
|16:48 | 119:32  [20:24 [ 21:09 | 21:27  [21:00 |20:00 | 18:50 | 16:45 | 16:01 | 16:03
30 | 07:48 | | 06:47 | 05:41 | 04:56 | 04:51 | 05:24 | 06:13 | 07:03 | 06:54 | 07:46 | 08:11
|16:49 | 119:3¢  [20:25 [ 21:10 | 21:26  |20:58 | 19:58 | 18:47  |16:43 | 16:01 | 16:04
31| 07:47 | | 06:45 | | 04:55 | | 05:26 | 06:14 | | 06:55 | | 08:11
16:51 | 119:35 | |21:11 | 120:56 | 19:56 | |16:42 | | 16:05

Sonnenscheinstunden | 261 | 278 | 367 | 415 | 484 | 497 | 500 | 453 | 381 | 332 | 268 | 246
Anzahl Minuten mit Schatten 0 0 0 0 0 0 0 0 0 0 0 0
Tabellen-Layout: Die Daten fiir jeden Tag sind in Matrix wi (! zeit wie jahr):

Tag im Monat Sonnenaufgang  (SS:MM) Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (S5:MM) Schattenende/Minuten mit Schatten
Sonnenuntergang (SS:MM) Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (S5:MM) Schattenende/Minuten mit Schatten
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SHADOW - Kalender pro WEA

Berechnung: GesamtbelastungWEA: WEA S13 - VESTAS V80-2.0MW 2000 80.0 !O! NH: 100,0 m (Ges:140,0 m) (60)
Voraussetzungen fiir Berechnung des Schattenwurfs
Die dargestellten Zeiten sind die astronomisch maximal mdgliche 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 |Maérz | April | Mai | Juni | Juli |August | SeptembdiOktober | Novembe{Dezember
1]08:11 | 07:45 | 06:52 | 06:43 | 05:39 | 04:54 | 04:51 | 05:27 | 06:16 | 07:04 | 06:57 | 07:47
|16:06 | 16:53 | 17:44  [19:37 | 20:27 | 21:12 | 21:26  |20:55 | 19:54 | 18:45 | 16:40 | 16:00
2]08:11 | 07:44 | 06:50 | 06:40 | 05:37 | 04:53 | 04:52 | 05:29 | 06:18 | 07:06 | 06:59 | 07:49
|16:07 | 16:55 | 17:46  |19:39  |20:29 | 21:13 | 21:26  |20:53 | 19:51 | 1843  |16:38 | 15:59
31]08:11 | 07:42 | 06:48 | 06:38 | 05:35 | 04:53 | 04:53 | 05:30 | 06:19 | 07:08 | 07:01 | 07:50
|16:08 | 16:57 | 17:47  |19:40 | 20:30 | 21:14 | 21:25 | 20:52 | 19:49 | 18:40 | 16:36 | 15:59
41]08:11 | 07:40 | 06:46 | 06:36 | 05:33 | 04:52 | 04:53 | 05:32 | 06:21 | 07:09 | 07:03 | 07:52
116:09 | 16:58 | 17:49  |19:42  [20:32 | 21:15 | 21:25 | 20:50 | 19:47 | 18:38 | 16:34 | 15:58
5108:11 | 07:39 | 06:44 | 06:34 | 05:31 | 04:51 | 04:54 | 05:33 | 06:22 | 07:11 | 07:04 | 07:53
| 16:10 | 17:00 | 17:51 | 19:44 | 20:34 | 21:16 | 21:25 | 20:48 | 19:45 | 18:36 | 16:33 | 15:58
6 08:10 | 07:37 | 06:42 | 06:31 | 05:29 | 04:51 | 04:55 | 05:35 | 06:24 | 07:13 | 07:06 | 07:54
|16:12  [17:02 | 17:53 | 19:45  [20:35 | 21:17 | 21:24 | 20:46 | 19:42 | 18:34 | 16:31 | 15:57
708:10 | 07:35 | 06:39 | 06:29 | 05:28 | 04:50 | 04:56 | 05:36 | 06:26 | 07:14 | 07:08 | 07:55
|16:13  |17:04 | 17:54 | 19:47  [20:37 | 21:18  |21:23 [ 20:45 | 19:40  [18:31 | 16:29 | 15:57
8]08:10 |07:3¢ | 06:37 | 06:27 | 05:26 | 04:49 | 04:57  |05:38 | 06:27 | 07:16 | 07:10 | 07:57
|16:14  [17:06 | 17:56 | 19:49  [20:39 | 21:19  |21:23  [20:43 | 19:38  [18:29 | 16:28 | 15:57
9]08:09 |07:32 |06:35 | 06:25 | 05:24 | 04:49 | 04:58  |05:39 | 06:29 | 07:18 | 07:11 | 07:58
| 16:15 | 17:08 | 17:58 | 19:50 | 20:40 | 21:20 | 21:22 | 20:41 | 19:36 | 18:27 | 16:26 | 15:56
10108:09 | 07:30 | 06:33 | 06:22 | 05:23 | 04:49 | 04:59 | 05:41 | 06:30 | 07:19 | 07:13 | 07:59
| 16:17 | 17:09 | 18:00 | 19:52 | 20:42 | 21:21 | 21:21 | 20:39 | 19:33 | 18:25 | 16:24 | 15:56
1108:08 | 07:28 | 06:30 | 06:20 | 05:21 | 04:48 | 05:00 | 05:43 | 06:32 |07:21 | 07:15 | 08:00
| 16:18 | 17:11 | 18:01 | 19:54 | 20:43 | 21:21 | 21:21 | 20:37 | 19:31 | 18:23 | 16:23 | 15:56
1208:07 | 07:27 | 06:28 | 06:18 | 05:19 | 04:48 | 05:01 | 05:44 | 06:3¢ | 07:23 | 07:17 | 08:01
| 16:20 | 17:13 | 18:03 | 19:55 | 20:45 | 21:22 | 21:20 | 20:35 | 19:29 | 18:20 | 16:21 | 15:56
13]08:07 | 07:25 |06:26 | 06:16 | 05:18 | 04:48 | 05:02 | 05:46 | 06:35 |07:24 | 07:18 | 08:02
| 16:21 | 17:15 | 18:05 | 19:57 | 20:46 | 21:23 | 21:19 | 20:33 | 19:26 | 18:18 | 16:20 | 15:56
1408:06 | 07:23 | 06:24 | 06:14 | 05:16 | 04:47 | 05:03 | 05:47 | 06:37 |07:26 | 07:20 | 08:03
| 16:23 | 17:17 | 18:07 | 19:59 | 20:48 | 21:23 | 21:18 | 20:32 | 19:24 | 18:16 | 16:18 | 15:56
15]08:05 | 07:21 | 06:21 | 06:11 | 05:15 | 04:47 | 05:04 | 05:49 | 06:38 |07:28 | 07:22 | 08:04
| 16:24 | 17:19 | 18:08 | 20:01 | 20:49 | 21:24 | 21:17 | 20:30 | 19:22 | 18:14 | 16:17 | 15:56
16| 08:04 | 07:19 | 06:19 | 06:09  |05:13 | 04:47 |05:05 |05:51 | 06:40 | 07:29 | 07:24 | 08:05
| 16:26 | 17:20 | 18:10 | 20:02 | 20:51 | 21:24 | 21:16 | 20:28 | 19:20 | 18:12 | 16:16 | 15:56
17 108:03 | 07:17 | 06:17  |06:07 | 05:12  |04:47 | 05:07 |05:52  |06:42 | 07:31 | 07:25 | 08:06
| 16:27 | 17:22 | 18:12 | 20:04 | 20:52 | 21:25 | 21:15 | 20:26 | 19:17 | 18:10 | 16:14 | 15:56
18 108:03 | 07:15 | 06:15  |06:05 | 05:10  |04:47 | 05:08 | 05:54 |06:43 | 07:33 | 07:27 | 08:06
| 16:29 | 17:24 | 18:13 | 20:06 | 20:54 | 21:25 | 21:14 | 20:24 | 19:15 | 18:07 | 16:13 | 15:56
19 |08:02 | 07:13 | 06:12 | 06:03 | 05:09  |04:47 | 05:09 |05:55 |06:45 | 07:3% | 07:29 | 08:07
|16:30  |17:26 | 18:15  [20:07  [20:55 | 21:26 | 21:13  [20:22  [19:13 | 18:05 | 16:12 | 15:57
20108:01 |07:11 | 06:10 | 06:01  |05:07 | 04:47 |05:10 |05:57 | 06:46 | 07:36 | 07:30 | 08:08
116:32 | 17:28 | 18:17  |20:09  |20:57  |21:26 | 21:12  |20:19 | 19:10  |18:03 |16:10 | 15:57
21 07:59 | 07:09 | 06:08 | 05:59 | 05:06 | 04:47 | 05:12 | 05:58 | 06:48 | 07:38 | 07:32 | 08:08
|16:3¢ | 17:30 | 18:19  [20:11  [20:58 | 21:26 | 21:11  |20:17 | 19:08  |18:01  |16:09 | 15:57
22| 07:58 | 07:07 | 06:06 | 05:57 | 05:05 | 04:47 | 05:13 | 06:00 | 06:50 | 07:40 | 07:34 | 08:09
116:35 | 17:31 | 18:20  [20:12  [21:00  |21:26 | 21:09  |20:15 | 19:06 |17:59 | 16:08 | 15:58
23| 07:57 | 07:05 | 06:03 | 05:55 | 05:04 | 04:48 | 05:14 | 06:02 | 06:51 | 07:41 | 07:35 | 08:09
116:37 | 17:33 | 18:22  [20:14  |21:01  |21:27  |21:08  |20:13  [19:03 |17:57 |16:07 | 15:58
24| 07:56 | 07:03 | 06:01 | 05:53 | 05:02 | 04:48 | 05:16 | 06:03 | 06:53 | 07:43 | 07:37 | 08:10
116:39 | 17:35 | 18:224  [20:16  |21:02  |21:27  |21:07  |20:11 [ 19:01  |[17:55 | 16:06 | 15:59
25 | 07:55 | 07:01 | 05:59 | 05:50 | 05:01 | 04:48 | 05:17 | 06:05 | 06:55 | 06:45 | 07:38 | 08:10
|16:41 | 17:37 | 18:25  [20:17  |21:04  |21:27 | 21:05 |20:09 | 1859  |16:53 | 16:05 | 16:00
26 | 07:54 | 06:59 | 05:56 | 05:48 | 05:00 | 04:49 | 05:18 | 06:06 | 06:56 | 06:47 | 07:40 | 08:10
|16:42 | 17:39 | 18:27  [20:19  |21:05 |21:27  |21:04  |20:07 |18:56 | 16:51 | 16:04 | 16:00
27| 07:52 | 06:57 | 05:54 | 05:46 | 04:59 | 04:49 | 05:20 | 06:08 | 06:58 | 06:48 | 07:42 | 08:11
|16:44 | 17:40 | 18:29  [20:21  |21:06  |21:27  |21:03  |20:05 | 18:54 |16:49 |16:03 | 16:01
28 | 07:51 | 06:55 | 05:52 | 05:45 | 04:58 | 04:50 | 05:21 | 06:10 | 06:59 | 06:50 | 07:43 | 08:11
|16:46  |17:42 | 18:30  [20:22 | 21:08 | 21:27  |21:01  [20:02 | 18:52 | 16:47 | 16:02 | 16:02
29 | 07:49 | | 06:50 | 05:43 | 04:57 | 04:50 | 05:23 | 06:11 | 07:01 | 06:52 | 07:45 | 08:11
|16:48 | 119:32  [20:24 [ 21:09 | 21:27  [21:00 |20:00 | 18:50 | 16:45 | 16:01 | 16:03
30 | 07:48 | | 06:47 | 05:41 | 04:56 | 04:51 | 05:24 | 06:13 | 07:03 | 06:54 | 07:46 | 08:11
|16:49 | 119:3¢  [20:25 [ 21:10 | 21:26  |20:58 | 19:58 | 18:47  |16:43 | 16:01 | 16:04
31| 07:47 | | 06:45 | | 04:55 | | 05:26 | 06:14 | | 06:55 | | 08:11
16:51 | 119:35 | |21:11 | 120:56 | 19:56 | |16:42 | | 16:05

Sonnenscheinstunden | 261 | 278 | 367 | 415 | 484 | 497 | 500 | 453 | 381 | 332 | 268 | 246
Anzahl Minuten mit Schatten 0 0 0 0 0 0 0 0 0 0 0 0
Tabellen-Layout: Die Daten fiir jeden Tag sind in Matrix wi (! zeit wie jahr):

Tag im Monat Sonnenaufgang  (SS:MM) Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (S5:MM) Schattenende/Minuten mit Schatten
Sonnenuntergang (SS:MM) Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (S5:MM) Schattenende/Minuten mit Schatten

WIndPRO 3.2.712 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk o7a120181000/62  WINAPRO .
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SHADOW - Kalender pro WEA

Berechnung: GesamtbelastungWEA: WEA S18 - VESTAS V90-2.0 GridStreamer 2000 90.0 '0! NH: 105,0 m (Ges:150,0 m) (61)
Voraussetzungen fiir Berechnung des Schattenwurfs
Die dargestellten Zeiten sind die astronomisch maximal mdgliche 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 |Maérz | April | Mai | Juni | Juli |August | SeptembdiOktober | Novembe{Dezember
1]08:11 | 07:45 | 06:52 | 06:43 | 05:39 | 04:54 | 04:51 | 05:27 | 06:16 | 07:04 | 06:57 | 07:47
|16:06 | 16:53 | 17:44  [19:37 | 20:27 | 21:12 | 21:26  |20:55 | 19:53 | 18:45 |16:40 | 16:00
2]08:11 | 07:43 | 06:50 | 06:40 | 05:37 | 04:53 | 04:52 | 05:29 | 06:18 | 07:06 | 06:59 | 07:49
16:07 | 16:55 | 17:46  |19:39  [20:29 | 21:13 | 21:25  |20:53 | 19:51 | 1843  |16:38 | 15:59
31]08:11 | 07:42 | 06:48 | 06:38 | 05:35 | 04:53 | 04:53 | 05:30 | 06:19 | 07:07 | 07:01 | 07:50
|16:08 | 16:57 | 17:47  |19:40 | 20:30 | 21:14 | 21:25 | 20:51 | 19:49 | 18:40 | 16:36 | 15:59
41]08:11 | 07:40 | 06:46 | 06:36 | 05:33 | 04:52 | 04:53 | 05:32 | 06:21 | 07:09 | 07:02 | 07:51
116:09 | 16:58 | 17:49  |19:42 | 20:32 | 21:15 | 21:25 | 20:50 | 19:47 | 18:38 | 16:34 | 15:58
5108:10 | 07:39 | 06:44 | 06:34 | 05:31 | 04:51 | 04:54 | 05:33 | 06:22 | 07:11 | 07:04 | 07:53
| 16:10 | 17:00 | 17:51 | 19:44 | 20:33 | 21:16 | 21:24 | 20:48 | 19:45 | 18:36 | 16:33 | 15:58
6 08:10 | 07:37 | 06:41 | 06:31 | 05:29 | 04:51 | 04:55 | 05:35 | 06:24 | 07:12 | 07:06 | 07:54
|16:12  [17:02 | 17:53 | 19:45  [20:35 | 21:17 | 21:24 | 20:46 | 19:42 | 18:34 | 16:31 | 15:57
708:10 | 07:35 | 06:39 | 06:29 | 05:28 | 04:50 | 04:56 | 05:36 | 06:26 | 07:14 | 07:08 | 07:55
|16:13  |17:04 | 17:54 | 19:47  [20:37 | 21:18  |21:23 | 20:44 | 19:40  [18:31 | 16:29 | 15:57
8]08:09 |07:33 | 06:37 | 06:27 | 05:26 | 04:49 | 04:57 |05:38 | 06:27 | 07:16 | 07:09 | 07:56
|16:14  [17:06 | 17:56 | 19:49  [20:38 | 21:19  |21:23  [20:43 | 19:38 | 18:29 | 16:27 | 15:57
9]08:09 |07:32 |06:35 | 06:25 | 05:24 | 04:49 | 04:58  |05:39 | 06:29 | 07:17 | 07:11 | 07:58
| 16:15 | 17:08 | 17:58 | 19:50 | 20:40 | 21:20 | 21:22 | 20:41 | 19:35 | 18:27 | 16:26 | 15:56
10108:08 | 07:30 | 06:33 | 06:22 | 05:23 | 04:49 | 04:59 | 05:41 | 06:30 | 07:19 | 07:13 | 07:59
| 16:17 | 17:09 | 18:00 | 19:52 | 20:41 | 21:20 | 21:21 | 20:39 | 19:33 | 18:25 | 16:24 | 15:56
1108:08 | 07:28 | 06:30 | 06:20 | 05:21 | 04:48 | 05:00 | 05:43 | 06:32 | 07:21 | 07:15 | 08:00
| 16:18 | 17:11 | 18:01 | 19:54 | 20:43 | 21:21 | 21:20 | 20:37 | 19:31 | 18:22 | 16:23 | 15:56
1208:07 |07:26 | 06:28 | 06:18 | 05:19 | 04:48 | 05:01 | 05:44 | 06:3¢ | 07:22 | 07:16 | 08:01
| 16:20 | 17:13 | 18:03 | 19:55 | 20:45 | 21:22 | 21:20 | 20:35 | 19:29 | 18:20 | 16:21 | 15:56
1308:06 | 07:25 |06:26 | 06:16 | 05:18 | 04:48 | 05:02 | 05:46 | 06:35 |07:24 | 07:18 | 08:02
| 16:21 | 17:15 | 18:05 | 19:57 | 20:46 | 21:22 | 21:19 | 20:33 | 19:26 | 18:18 | 16:20 | 15:56
1408:06 | 07:23 | 06:24 | 06:14 | 05:16 | 04:47 | 05:03 | 05:47 | 06:37 |07:26 | 07:20 | 08:03
| 16:23 | 17:17 | 18:06 | 19:59 | 20:48 | 21:23 | 21:18 | 20:31 | 19:24 | 18:16 | 16:18 | 15:56
15]08:05 | 07:21 | 06:21 | 06:11 | 05:15 | 04:47 | 05:04 | 05:49 | 06:38 |07:27 | 07:22 | 08:04
| 16:24 | 17:19 | 18:08 | 20:00 | 20:49 | 21:24 | 21:17 | 20:29 | 19:22 | 18:14 | 16:17 | 15:56
16 |08:04 | 07:19 | 06:19 | 06:09  |05:13  |04:47 | 05:05 |05:50 | 06:40 | 07:29 | 07:23 | 08:04
| 16:26 | 17:20 | 18:10 | 20:02 | 20:51 | 21:24 | 21:16 | 20:27 | 19:19 | 18:12 | 16:15 | 15:56
17 108:03 | 07:17 | 06:17  |06:07 | 05:12  |04:47 | 05:07 |05:52 |06:42 | 07:31 | 07:25 | 08:05
| 16:27 | 17:22 | 18:12 | 20:04 | 20:52 | 21:25 | 21:15 | 20:25 | 19:17 | 18:09 | 16:14 | 15:56
18 108:02 | 07:15 | 06:15  |06:05 |05:10  |04:47 | 05:08 | 05:54 |06:43 | 07:33 | 07:27 | 08:06
| 16:29 | 17:24 | 18:13 | 20:05 | 20:54 | 21:25 | 21:14 | 20:23 | 19:15 | 18:07 | 16:13 | 15:56
19 108:01 | 07:13 | 06:12  |06:03 | 05:09  |04:47 | 05:09 |05:55 |06:45 | 07:3% | 07:28 | 08:07
|16:30  |17:26 | 18:15  [20:07  [20:55 | 21:25  [21:13  [20:21  [19:12 | 18:05 | 16:12 | 15:57
20108:00 |07:11 | 06:10 | 06:01  |05:07 | 04:47 |05:10  |05:57 | 06:46 | 07:36 | 07:30 | 08:07
116:32 | 17:28 | 18:17  [20:09  |20:57 | 21:26 | 21:11  |20:19 | 19:10  |18:03 |16:10 | 15:57
21 07:59 | 07:09 | 06:08 | 05:59 | 05:06 | 04:47 | 05:12 | 05:58 | 06:48 | 07:38 | 07:32 | 08:08
|16:3¢ | 17:29 | 18:18  [20:10  [20:58 | 21:26  |21:10  |20:17 | 19:08  |18:01  |16:09 | 15:57
22| 07:58 | 07:07 | 06:05 | 05:57 | 05:05 | 04:47 | 05:13 | 06:00 | 06:50 | 07:39 | 07:33 | 08:08
116:35 | 17:31 | 18:20  [20:12  [20:59 [ 21:26 | 21:09 | 20:15 [ 19:06 | 17:59 | 16:08 | 15:58
23| 07:57 | 07:05 | 06:03 | 05:54 | 05:04 | 04:48 | 05:14 | 06:02 | 06:51 | 07:41 | 07:35 | 08:09
116:37 | 17:33 | 18:22  [20:14  |21:01  |21:26  |21:08  |20:13  [19:03 |17:57 | 16:07 | 15:58
24| 07:56 | 07:03 | 06:01 | 05:52 | 05:02 | 04:48 | 05:16 | 06:03 | 06:53 | 07:43 | 07:37 | 08:09
116:39 | 17:35 | 18:23  [20:15  [21:02  |21:26  |21:06  |20:11 [ 19:01  |17:55 | 16:06 | 15:59
25 | 07:55 | 07:01 | 05:59 | 05:50 | 05:01 | 04:48 | 05:17 | 06:05 | 06:54 | 06:45 | 07:38 | 08:10
|16:41 | 17:37 | 18:25  [20:17  |21:03  |21:26  |21:05 |20:09 | 1859  |16:53  |16:05 | 16:00
26 | 07:53 | 06:59 | 05:56 | 05:48 | 05:00 | 04:49 | 05:18 | 06:06 | 06:56 | 06:46 | 07:40 | 08:10
|16:42 | 17:38 | 18:27  [20:19  |21:05 |21:26  |21:04  |20:07 | 18:56 |16:51 | 16:04 | 16:00
27| 07:52 | 06:57 | 05:54 | 05:46 | 04:59 | 04:49 | 05:20 | 06:08 | 06:58 | 06:48 | 07:41 | 08:10
|16:44 | 17:40 | 18:28  [20:20  |21:06  |21:26  |21:02  |20:04 | 18:54 |16:49  |16:03 | 16:01
28 | 07:51 | 06:54 | 05:52 | 05:44 | 04:58 | 04:50 | 05:21 | 06:10 | 06:59 | 06:50 | 07:43 | 08:11
|16:46  |17:42 | 18:30  [20:22 | 21:07 | 21:26  |21:01  [20:02 | 18:52 | 16:47 | 16:02 | 16:02
29 | 07:49 | | 06:49 | 05:42 | 04:57 | 04:50 | 05:23 | 06:11 | 07:01 | 06:52 | 07:44 | 08:11
|16:48 | 119:32  [20:24 | 21:08  |21:26  |20:59  |20:00 | 18:49  |16:45 | 16:01 | 16:03
30 | 07:48 | | 06:47 | 05:41 | 04:56 | 04:51 | 05:24 | 06:13 | 07:02 | 06:53 | 07:46 | 08:11
|16:49 | 119:3¢  [20:25 [ 21:10 | 21:26  |20:58 | 19:58 | 18:47  |16:43 | 16:01 | 16:04
31| 07:46 | | 06:45 | | 04:55 | | 05:26 | 06:14 | | 06:55 | | 08:11
16:51 | 119:35 | |21:11 | 120:56 | 19:56 | | 16:41 | | 16:05

Sonnenscheinstunden | 261 | 278 | 367 | 415 | 483 | 497 | 500 | 453 | 381 | 332 | 268 | 246
Anzahl Minuten mit Schatten 0 0 0 0 0 0 0 0 0 0 0 0
Tabellen-Layout: Die Daten fiir jeden Tag sind in Matrix wi (! zeit wie jahr):

Tag im Monat Sonnenaufgang  (SS:MM) Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (S5:MM) Schattenende/Minuten mit Schatten
Sonnenuntergang (SS:MM) Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (S5:MM) Schattenende/Minuten mit Schatten
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SHADOW - Kalender pro WEA

Berechnung: GesamtbelastungWEA: WEA S8& - VESTAS V90-2.0 GridStreamer 2000 90.0 !O! NH: 105,0 m (Ges:150,0 m) (62)
Voraussetzungen fiir Berechnung des Schattenwurfs
Die dargestellten Zeiten sind die astronomisch maximal mdgliche 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 |Maérz | April | Mai | Juni | Juli |August | SeptembdiOktober | Novembe{Dezember
1]08:11 | 07:45 | 06:52 | 06:43 | 05:39 | 04:54 | 04:51 | 05:27 | 06:16 | 07:04 | 06:57 | 07:47
|16:06 | 16:53 | 17:44  [19:37 | 20:27 | 21:12 | 21:26  |20:55 | 19:54 | 18:45 | 16:40 | 16:00
2]08:11 | 07:43 | 06:50 | 06:40 | 05:37 | 04:53 | 04:52 | 05:29 | 06:18 | 07:06 | 06:59 | 07:49
16:07 | 16:55 | 17:46  |19:39  [20:29 | 21:13 | 21:25  |20:53 | 19:51 | 1843  |16:38 | 15:59
31]08:11 | 07:42 | 06:48 | 06:38 | 05:35 | 04:53 | 04:53 | 05:30 | 06:19 | 07:07 | 07:01 | 07:50
|16:08 | 16:57 | 17:47  |19:40 | 20:30 | 21:14 | 21:25 | 20:51 | 19:49 | 18:40 | 16:36 | 15:59
41]08:11 | 07:40 | 06:46 | 06:36 | 05:33 | 04:52 | 04:53 | 05:32 | 06:21 | 07:09 | 07:02 | 07:51
116:09 | 16:58 | 17:49  |19:42 | 20:32 | 21:15 | 21:25 | 20:50 | 19:47 | 18:38 | 16:34 | 15:58
5108:10 | 07:39 | 06:44 | 06:34 | 05:31 | 04:51 | 04:54 | 05:33 | 06:22 | 07:11 | 07:04 | 07:53
| 16:10 | 17:00 | 17:51 | 19:44 | 20:33 | 21:16 | 21:24 | 20:48 | 19:45 | 18:36 | 16:33 | 15:58
6 08:10 | 07:37 | 06:41 | 06:31 | 05:29 | 04:51 | 04:55 | 05:35 | 06:24 | 07:12 | 07:06 | 07:54
|16:12  [17:02 | 17:53 | 19:45  [20:35 | 21:17 | 21:24 | 20:46 | 19:42 | 18:34 | 16:31 | 15:57
708:10 | 07:35 | 06:39 | 06:29 | 05:28 | 04:50 | 04:56 | 05:36 | 06:26 | 07:14 | 07:08 | 07:55
|16:13  |17:04 | 17:54 | 19:47  [20:37 | 21:18  |21:23 | 20:44 | 19:40  [18:31 | 16:29 | 15:57
8]08:09 |07:3¢ | 06:37 | 06:27 | 05:26 | 04:49 | 04:57 |05:38 | 06:27 | 07:16 | 07:09 | 07:56
|16:14  [17:06 | 17:56 | 19:49  [20:38 | 21:19  |21:23  [20:43 | 19:38  |18:29 | 16:27 | 15:57
9]08:09 |07:32 |06:35 | 06:25 | 05:24 | 04:49 | 04:58  |05:39 | 06:29 | 07:17 | 07:11 | 07:58
| 16:15 | 17:08 | 17:58 | 19:50 | 20:40 | 21:20 | 21:22 | 20:41 | 19:35 | 18:27 | 16:26 | 15:56
10108:08 | 07:30 | 06:33 | 06:22 | 05:23 | 04:49 | 04:59 | 05:41 | 06:30 | 07:19 | 07:13 | 07:59
| 16:17 | 17:09 | 18:00 | 19:52 | 20:41 | 21:20 | 21:21 | 20:39 | 19:33 | 18:25 | 16:24 | 15:56
1108:08 | 07:28 | 06:30 | 06:20 | 05:21 | 04:48 | 05:00 | 05:43 | 06:32 | 07:21 | 07:15 | 08:00
| 16:18 | 17:11 | 18:01 | 19:54 | 20:43 | 21:21 | 21:20 | 20:37 | 19:31 | 18:22 | 16:23 | 15:56
1208:07 |07:26 | 06:28 | 06:18 | 05:19 | 04:48 | 05:01 | 05:44 | 06:3¢ | 07:22 | 07:16 | 08:01
| 16:20 | 17:13 | 18:03 | 19:55 | 20:45 | 21:22 | 21:20 | 20:35 | 19:29 | 18:20 | 16:21 | 15:56
1308:06 | 07:25 |06:26 | 06:16 | 05:18 | 04:48 | 05:02 | 05:46 | 06:35 |07:24 | 07:18 | 08:02
| 16:21 | 17:15 | 18:05 | 19:57 | 20:46 | 21:23 | 21:19 | 20:33 | 19:26 | 18:18 | 16:20 | 15:56
1408:06 | 07:23 | 06:24 | 06:14 | 05:16 | 04:47 | 05:03 | 05:47 | 06:37 |07:26 | 07:20 | 08:03
| 16:23 | 17:17 | 18:06 | 19:59 | 20:48 | 21:23 | 21:18 | 20:31 | 19:24 | 18:16 | 16:18 | 15:56
15]08:05 | 07:21 | 06:21 | 06:11 | 05:15 | 04:47 | 05:04 | 05:49 | 06:38 |07:27 | 07:22 | 08:04
| 16:24 | 17:19 | 18:08 | 20:00 | 20:49 | 21:24 | 21:17 | 20:29 | 19:22 | 18:14 | 16:17 | 15:56
16 |08:04 | 07:19 | 06:19 | 06:09  |05:13  |04:47 | 05:05 |05:50 | 06:40 | 07:29 | 07:23 | 08:04
| 16:26 | 17:20 | 18:10 | 20:02 | 20:51 | 21:24 | 21:16 | 20:27 | 19:19 | 18:12 | 16:15 | 15:56
17 108:03 | 07:17 | 06:17  |06:07 | 05:12  |04:47 | 05:07 |05:52 |06:42 | 07:31 | 07:25 | 08:05
| 16:27 | 17:22 | 18:12 | 20:04 | 20:52 | 21:25 | 21:15 | 20:25 | 19:17 | 18:09 | 16:14 | 15:56
18 108:02 | 07:15 | 06:15  |06:05 |05:10  |04:47 | 05:08 | 05:54 |06:43 | 07:33 | 07:27 | 08:06
| 16:29 | 17:24 | 18:13 | 20:05 | 20:54 | 21:25 | 21:14 | 20:23 | 19:15 | 18:07 | 16:13 | 15:56
19 108:01 | 07:13 | 06:12  |06:03 | 05:09  |04:47 | 05:09 |05:55 |06:45 | 07:3% | 07:28 | 08:07
|16:30  |17:26 | 18:15  [20:07  [20:55 | 21:25  [21:13  [20:21  [19:12 | 18:05 | 16:12 | 15:57
20108:00 |07:11 | 06:10 | 06:01  |05:07 | 04:47 |05:10  |05:57 | 06:46 | 07:36 | 07:30 | 08:07
116:32 | 17:28 | 18:17  |20:09  |20:57 | 21:26 | 21:12  |20:19 | 19:10  |18:03 |16:10 | 15:57
21 07:59 | 07:09 | 06:08 | 05:59 | 05:06 | 04:47 | 05:12 | 05:58 | 06:48 | 07:38 | 07:32 | 08:08
|16:3¢ | 17:29 | 18:18  [20:10  [20:58 | 21:26  |21:10  |20:17 | 19:08  |18:01  |16:09 | 15:57
22| 07:58 | 07:07 | 06:05 | 05:57 | 05:05 | 04:47 | 05:13 | 06:00 | 06:50 | 07:39 | 07:33 | 08:09
116:35 | 17:31 | 18:20  [20:12  [20:59 [ 21:26 | 21:09 | 20:15 | 19:06 | 17:59 | 16:08 | 15:58
23| 07:57 | 07:05 | 06:03 | 05:55 | 05:04 | 04:48 | 05:14 | 06:02 | 06:51 | 07:41 | 07:35 | 08:09
116:37 | 17:33 | 18:22  [20:14  |21:01  |21:26  |21:08  |20:13  [19:03 |17:57 |16:07 | 15:58
24| 07:56 | 07:03 | 06:01 | 05:52 | 05:02 | 04:48 | 05:16 | 06:03 | 06:53 | 07:43 | 07:37 | 08:09
116:39 | 17:35 | 18:23  [20:15  [21:02  |21:26  |21:06  |20:11 [ 19:01  |17:55 | 16:06 | 15:59
25 | 07:55 | 07:01 | 05:59 | 05:50 | 05:01 | 04:48 | 05:17 | 06:05 | 06:54 | 06:45 | 07:38 | 08:10
|16:41 | 17:37 | 18:25  [20:17  |21:03  |21:27 | 21:05 |20:09 | 1859  |16:53 |16:05 | 16:00
26 | 07:53 | 06:59 | 05:56 | 05:48 | 05:00 | 04:49 | 05:18 | 06:06 | 06:56 | 06:46 | 07:40 | 08:10
|16:42 | 17:38 | 18:27  [20:19  |21:05 |21:27  |21:04  |20:07 |18:56 |16:51 | 16:04 | 16:00
27| 07:52 | 06:57 | 05:54 | 05:46 | 04:59 | 04:49 | 05:20 | 06:08 | 06:58 | 06:48 | 07:41 | 08:10
|16:44 | 17:40 | 18:28  [20:20  |21:06  |21:26  |21:02  |20:04 | 18:54 |16:49  |16:03 | 16:01
28 | 07:51 | 06:54 | 05:52 | 05:44 | 04:58 | 04:50 | 05:21 | 06:10 | 06:59 | 06:50 | 07:43 | 08:11
|16:46  |17:42 | 18:30  [20:22 | 21:07 | 21:26  |21:01  [20:02 | 18:52 | 16:47 | 16:02 | 16:02
29 | 07:49 | | 06:49 | 05:43 | 04:57 | 04:50 | 05:23 | 06:11 | 07:01 | 06:52 | 07:44 | 08:11
|16:48 | 119:32  |[20:24 | 21:08  |21:26  |20:59 | 20:00 | 18:49  |16:45 | 16:01 | 16:03
30 | 07:48 | | 06:47 | 05:41 | 04:56 | 04:51 | 05:24 | 06:13 | 07:02 | 06:53 | 07:46 | 08:11
|16:49 | 119:3¢  [20:25 [ 21:10 | 21:26  |20:58 | 19:58 | 18:47  |16:43 | 16:01 | 16:04
31| 07:46 | | 06:45 | | 04:55 | | 05:26 | 06:14 | | 06:55 | | 08:11
16:51 | 119:35 | |21:11 | 120:56 | 19:56 | | 16:41 | | 16:05

Sonnenscheinstunden | 261 | 278 | 367 | 415 | 483 | 497 | 500 | 453 | 381 | 332 | 268 | 246
Anzahl Minuten mit Schatten 0 0 0 0 0 0 0 0 0 0 0 0
Tabellen-Layout: Die Daten fiir jeden Tag sind in Matrix wi (! zeit wie jahr):

Tag im Monat Sonnenaufgang  (SS:MM) Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (S5:MM) Schattenende/Minuten mit Schatten
Sonnenuntergang (SS:MM) Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (S5:MM) Schattenende/Minuten mit Schatten

WIndPRO 3.2.712 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk o7.a1.201810:00/64  WINAPRO .
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Projekt:

214192-03 WP Lauchhammer

SHADOW - Grafischer Kalender pro WEA
Berechnung: Gesamtbelastung

VVEA [I-20: VESTAS V150-4.2 4200 150.0 !O! NH: 166,0 m (Ges:241,0 m) (

21:00 =

KOTTER
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lee.r_\zieﬂtr Anwender:

KOTTER Consulting Engineers GmbH & Co. KG
Bonifatiusstr. 400

DE-48432 Rheine

+49 5971 9710-31

Bunk / bunk@koetter-consulting.com

Berechnet:

07.11.2018 07:49/3.2.712

WEA [-21: VESTAS V150-4.2 4200 150.0 !O! NH: 166,0 m (Ges:241,0 m) (
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Projekt:

214192-03 WP Lauchhammer

SHADOW - Grafischer Kalender pro WEA
Berechnung: Gesamtbelastung

WEA I-26: VESTAS V150-4.2 4200 150.0 !O! NH: 166,0 m (Ges:241,0 m) (

21:00

20:00

KOTTER

CONSULTING ENGINEERS
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Llle.r_\lieﬂ.er Anwender:

KOTTER Consulting Engineers GmbH & Co. KG
Bonifatiusstr. 400

DE-48432 Rheine

+49 5971 9710-31

Eﬂl: E! bunk@koetter-consulting.com

07.11.2018 07:49/3.2.712

WEA 1-01: VESTAS V112-3.3 Gridstreame 3300 112.0 !O!NH: 140,0 m (G¢
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I sR-01: SR-01, August-Bebel-StraBe 10, 01979 Lauchhammer

SR-02: SR-02, Gartenweg 1, 01979 Kostebrau
I s:-03: SR-03, Romerkeller StraBe 3, 01979 Kostebrau
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Projekt:

214192-03 WP Lauchhammer

SHADOW - Grafischer Kalender pro WEA
Berechnung: Gesamtbelastung

WWEA |-06: VESTAS V112-3.3 Gridstreame 3300 112.0 |O! NH: 140,0 m (Gt

21:00 =
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lee.r_\zieﬂtr Anwender:

KOTTER Consulting Engineers GmbH & Co. KG
Bonifatiusstr. 400

DE-48432 Rheine

+49 5971 9710-31

Bunk / bunk@koetter-consulting.com

Berechnet:

07.11.2018 07:49/3.2.712

WEA H07: VESTAS V112-3.3 Gridstreame 3300 112.0 !O!NH: 140,0 m (G¢
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Projekt:

214192-03 WP Lauchhammer

SHADOW - Grafischer Kalender pro WEA
Berechnung: Gesamtbelastung

WWEA |-12: VESTAS V112-3.3 Gridstreame 3300 112.0 !O! NH: 140,0 m (Gt

21:00 =

KOTTER

CONSULTING ENGINEERS
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lee.r_\zieﬂtr Anwender:

KOTTER Consulting Engineers GmbH & Co. KG
Bonifatiusstr. 400

DE-48432 Rheine

+49 5971 9710-31

Bunk / bunk@koetter-consulting.com

Berechnet:

07.11.2018 07:49/3.2.712

WEA F13: VESTAS V112-3.3 Gridstreame 3300 112.0 !O! NH: 140,0 m (G¢
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Projekt: Lizenzierter Anwender:

214192-03 WP Lauchhammer KOTTER Consulting Engineers GmbH & Co. KG
Bonifatiusstr. 400

DE-48432 Rheine

+49 5971 9710-31

Bunk / bunk@koetter-consulting.com
Berechnet:

07.11.2018 07:49/3.2.712

SHADOW - Grafischer Kalender pro WEA
Berechnung: Gesamtbelastung
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CONSULTING ENGINEERS

Seite 101 von 118 zum Bericht Nr. 214192-03.02

Projekt: Lizenzierter Anwender:

214192-03 WP Lauchhammer KOTTER Consulting Engineers GmbH & Co. KG
Bonifatiusstr. 400

DE-48432 Rheine

+49 5971 9710-31

Bunk / bunk@koetter-consulting.com
Berechnet:

07.11.2018 07:49/3.2.712

SHADOW - Grafischer Kalender pro WEA
Berechnung: Gesamtbelastung
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Projekt: lee.r_\ziener Anwender:
214192-03 WP Lauchhammer KOTTER Consulting Engineers GmbH & Co. KG

Bonifatiusstr. 400

DE-48432 Rheine

+49 5971 9710-31

Bunk / bunk@koetter-consulting.com
Berechnet:

07.11.2018 07:49/3.2.712

SHADOW - Grafischer Kalender pro WEA
Berechnung: Gesamtbelastung
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WEA S07: VESTAS V80-2.0MW 2000 80.0 !O! NH: 100,0 m (Ges:140,0 m)
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SHADOW - Grafischer Kalender pro WEA
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Anlage B: Schattenausbreitung der Vor- und Zusatzbelastung
Anlage B1: SHADOW-Hauptergebnis mit Darstellung der Vorbelastung, Immission-

sorte SR-01 bis SR-03, Berechnungsergebnisse Stunden / Jahr, Schat-

tentage / Jahr und maximalen Stunden / Tag



Projekt:

214192-03 WP Lauchhammer

SHADOW - Hauptergebnis
Berechnung: Vorbelastung

Voraussetzungen fiir Berechnung des Schattenwurfs

Beschattungsbereich der WEA

Schatten nur relevant, wo Rotorblatt mind. 20% der Sonne verdeckt

Siehe WEA-Tabelle

Minimale relevante Sonnenhdhe Uber Horizont

Tage zwischen Berechnungen
Berechnungszeitsprung

30

1 Tag(e)
1 Minuten

Die dargestellten Zeiten sind die astronomisch maximal magliche

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 beriicksichtigt, wenn sie von keinem Teil der

Rezeptorflache aus sichtbar ist. Die Sichtbarkeitsberechnung basiert auf

den folgenden Annahmen:

Verwendete Hohenlinien: Hohenraster-Objekt: 214192-03 WP Klettwitz_EMD(

Hindernisse in Berechnung verwendet
Berechnungshohe 4.Gr. fiir Karte: 1,5 m

Rasterauflosung: 1,0 m

Alle Koordinatenangaben in:
UTM (north)-ETRS89 Zone: 33

WEA

Ost Nord

WEA1-01 420.133 5.712.388
WEA I-02 420.005 5.712.088
WEA I-03 420.573 5.712.249
WEA 1-04 419.968 5.711.758
WEAI-05 420.408 5.711.947
WEA 1-06 420.952 5.711.965
WEA I-07 420.213 5.711.486
WEA I-08 420.601 5.711.706
WEAI-09 421.096 5.711.687
WEAI-10 421.544 5.711.640
WEAI-11 420.688 5.711.433
WEAI-12 421.175 5.711.366
WEAI-13 421.650 5.711.340
WEAI-14 420.821 5.711.091
WEAI-15 421.283 5.711.079
WEAI-16 421.750 5.711.035
WEAI-17 421.303 5.710.760
WEAI-18 421.757 5.710.705
WEAI-19 421.346 5.710.445
WEA I-24 422.038 5.709.811
WEA I-25 421.090 5.709.518
WEAI-26 421.656 5.709.530
WEA I-27 422.234 5.709.543
WEA I-28 421.232 5.709.259
WEA1-29 421.675 5.709.225
WEAI-30 422.144 5.709.194
WEA I-31 422.009 5.708.845
WEA II-01 421.147 5.708.948
WEA 11-02 420.839 5.708.667
WEA II-03 420.916 5.708.385
WEA II-04 421.426 5.708.630
WEA II-05 421.362 5.708.325
WEAII-06 421.826 5.708.237
WEA I1-07 420.866 5.708.085
WEA II-08 421.321 5.707.983
WEA I1-09 421.903 5.707.924
WEAII-10 420.629 5.707.730
WEAII-11 420.975 5.707.547

(Fortsetzung nachste Seite)...

Z Beschreibung

[m]

133,0 VESTAS Vi1...
131,5 VESTAS V11...
131,9 VESTAS Vi1...
132,9 VESTAS V11...
132,3 VESTAS V11...
155,2 VESTAS V11...
132,3 VESTAS V11...
132,4 VESTAS V11...
154,8 VESTAS V11...
153,0 VESTAS V11...
132,5 VESTAS V11...
155,7 VESTAS V11...
153,4 VESTAS V11...
152,6 VESTAS V11...
154,7 VESTAS V11...
154,0 VESTAS V11...
153,6 VESTAS V11...
151,5 VESTAS V11...
150,3 VESTAS V11...
149,0 VESTAS V11...
156,2 VESTAS V11...
151,9 VESTAS V11...
148,6 VESTAS V11...
158,2 VESTAS V11...
153,2 VESTAS V11...
148,9 VESTAS V11...
151,0 VESTAS V11...
158,3 VESTAS V11...
152,6 VESTAS V11...
151,0 VESTAS V11...
151,2 VESTAS V11...
149,1 VESTAS V11...
152,5 VESTAS V11...
146,0 VESTAS V11...
137,6 VESTAS V11...
150,4 VESTAS V11...
146,6 VESTAS V11...
149,7 VESTAS V11...

WEA-Typ
Ak-  Hersteller
tu-

ell

Ja  VESTAS
Ja  VESTAS
Ja  VESTAS
Ja  VESTAS
Ja  VESTAS
Ja  VESTAS
Ja  VESTAS
Ja  VESTAS
Ja  VESTAS
Ja  VESTAS
Ja  VESTAS
Ja  VESTAS
Ja  VESTAS
Ja  VESTAS
Ja  VESTAS
Ja  VESTAS
Ja  VESTAS
Ja  VESTAS
Ja  VESTAS
Ja  VESTAS
Ja  VESTAS
Ja  VESTAS
Ja  VESTAS
Ja  VESTAS
Ja  VESTAS
Ja  VESTAS
Ja  VESTAS
Ja  VESTAS
Ja  VESTAS
Ja  VESTAS
Ja  VESTAS
Ja  VESTAS
Ja  VESTAS
Ja  VESTAS
Ja  VESTAS
Ja  VESTAS
Ja  VESTAS
Ja  VESTAS
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o1
WEA 502, 20507510

*‘EA“S" -’05:08:11N ‘I 03
Vvim .,06)09 13 312

B 1-06

ZRWBEWFWEA 1-10
"WBIWEA 1-111-151-13

WEWEA I-

-15[-16

SKWEWEA 1-18
WEA I-19

X
X SWEA 1-24

WEA 1-27

K WE\E/WEA 1-30
WEWEA S8a1.31

e /WEA S18
\WEA 11-06
*WF WEAII-0811-09
\HELWEAWEA 11-13

WEA II-16

() OpenStreetMap contributors, Data OpenStreetMap anH'contributors, ODbL

X Existierende WEA

Typ

V112-3.3 Gridstreame-3.300
V112-3.3 Gridstreame-3.300
V112-3.3 Gridstreame-3.300
V112-3.3 Gridstreame-3.300
V112-3.3 Gridstreame-3.300
V112-3.3 Gridstreame-3.300
V112-3.3 Gridstreame-3.300
V112-3.3 Gridstreame-3.300
V112-3.3 Gridstreame-3.300
V112-3.3 Gridstreame-3.300
V112-3.3 Gridstreame-3.300
V112-3.3 Gridstreame-3.300
V112-3.3 Gridstreame-3.300
V112-3.3 Gridstreame-3.300
V112-3.3 Gridstreame-3.300
V112-3.3 Gridstreame-3.300
V112-3.3 Gridstreame-3.300
V112-3.3 Gridstreame-3.300
V112-3.3 Gridstreame-3.300
V112-3.3 Gridstreame-3.300
V112-3.3 Gridstreame-3.300
V112-3.3 Gridstreame-3.300
V112-3.3 Gridstreame-3.300
V112-3.3 Gridstreame-3.300
V112-3.3 Gridstreame-3.300
V112-3.3 Gridstreame-3.300
V112-3.3 Gridstreame-3.300
V117-3.3 GridStreame-3.300
V117-3.3 GridStreame-3.300
V117-3.3 GridStreame-3.300
V112-3.3 Gridstreame-3.300
V112-3.3 Gridstreame-3.300
V112-3.3 Gridstreame-3.300
V112-3.3 Gridstreame-3.300
V112-3.3 Gridstreame-3.300
V117-3.3 GridStreame-3.300
V117-3.3 GridStreame-3.300
V117-3.3 GridStreame-3.300
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MaBstab 1:100.000
& Schattenrezeptor

Nenn-  Rotor-
leistung durch-

messer
[kw]  [m]

3300 112,0
3300  112,0
3300  112,0
3300 1120
3.300  112,0
3300 112,0
3300  112,0
3300 112,0
3300  112,0
3300  112,0
3300  112,0
3300  112,0
3300  112,0
3300  112,0
3300 112,0
3300  112,0
3300 112,0
3300  112,0
3300 112,0
3300  112,0
3300 112,0
3300  112,0
3300  112,0
3300  112,0
3300  112,0
3300  112,0
3.300  112,0
3300 117,0
3.300  117,0
3300 117,0
3300  112,0
3300 112,0
3300  112,0
3300 1120
3.300  112,0
3300 117,0
3.300  117,0
3300 117,0

Schattendaten

Naben- Beschatt.- U/min

hdhe Bereich

[m] [m]  [U/min]
140,0 1.708 13,1
140,0 1.708 13,1
140,0 1.708 13,1
140,0 1.708 13,1
140,0 1.708 13,1
140,0 1.708 13,1
140,0 1.708 13,1
140,0 1.708 13,1
140,0 1.708 13,1
140,0 1.708 13,1
140,0 1.708 13,1
140,0 1.708 13,1
140,0 1.708 13,1
140,0 1.708 13,1
140,0 1.708 13,1
140,0 1.708 13,1
140,0 1.708 13,1
140,0 1.708 13,1
140,0 1.708 13,1
140,0 1.708 13,1
140,0 1.708 13,1
140,0 1.708 13,1
140,0 1.708 13,1
140,0 1.708 13,1
140,0 1.708 13,1
140,0 1.708 13,1
140,0 1.708 13,1
141,5 1.732 13,1
141,5 1.732 13,1
141,5 1.732 13,1
140,0 1.708 13,1
140,0 1.708 13,1
140,0 1.708 13,1
140,0 1.708 13,1
140,0 1.708 134
141,5 1.732 13,1
141,5 1.732 13,1
141,5 1.732 13,1
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SHADOW - Hauptergebnis
Berechnung: Vorbelastung
...(Fortsetzung von letzter Seite)

WEA-Typ Schattendaten
Ost Nord Z Beschreibung Ak- Hersteller Typ Nenn- Rotor- Naben- Beschatt.- U/min
tu- leistung durch- hohe Bereich
ell messer
[m] [kw]  [m] [m] [m] [U/min]

WEAII-12 421.503 5.707.650 150,4 VESTAS V11...Ja  VESTAS V117-3.3 GridStreame-3.300 3.300 117,0 1415 1.732 13,1
WEAII-13 422.036 5.707.592 150,1 VESTAS V11...Ja  VESTAS V117-3.3 GridStreame-3.300 3.300 117,0 1415 1.732 13,1
WEAII-14 420.779 5.707.199 148,7 VESTAS V11...Ja  VESTAS V117-3.3 GridStreame-3.300 3.300 117,0 1415 1.732 13,1
WEAII-16 421.364 5.707.304 150,6 VESTAS V11...Ja  VESTAS V117-3.3 GridStreame-3.300 3.300 117,0 1415 1.732 13,1

WEA S01 418.450 5.712.973 155,8 VESTAS V80-...Ja  VESTAS  V80-2.0MW-2.000 2.000 80,0 100,0 1.581 16,7
WEA S02 418.384 5.712.584 157,8 VESTAS V80-...Ja  VESTAS  V80-2.0MW-2.000 2.000 80,0 100,0 1.581 16,7
WEA S03 418.316 5.712.191 155,2 VESTAS V80-...Ja  VESTAS  V80-2.0MW-2.000 2.000 80,0 100,0 1.581 16,7
WEA S04 418.992 5.712.780 153,6 VESTAS V80-...Ja  VESTAS  V80-2.0MW-2.000 2.000 80,0 100,0 1.581 16,7
WEA S05 418.748 5.712.420 155,7 VESTAS V80-...Ja  VESTAS  V80-2.0MW-2.000 2.000 80,0 100,0 1.581 16,7
WEA S06 418.627 5.712.048 153,2 VESTAS V80-...Ja  VESTAS  V80-2.0MW-2.000 2.000 80,0 100,0 1.581 16,7
WEA S07 419.385 5.712.709 152,6 VESTAS V80-...Ja  VESTAS  V80-2.0MW-2.000 2.000 80,0 100,0 1.581 16,7
WEA S08 419.142 5.712.348 151,9 VESTAS V80-...Ja  VESTAS  V80-2.0MW-2.000 2.000 80,0 100,0 1.581 16,7
WEA S09 418.976 5.712.041 154,1 VESTAS V80-...Ja  VESTAS  V80-2.0MW-2.000 2.000 80,0 100,0 1.581 16,7
WEA S10 419.818 5.712.628 150,9 VESTAS V80-...Ja  VESTAS  V80-2.0MW-2.000 2.000 80,0 100,0 1.581 16,7
WEA S11 419.542 5.712.339 152,5 VESTAS V80-...Ja  VESTAS  V80-2.0MW-2.000 2.000 80,0 100,0 1.581 16,7
WEA S12 419.641 5.711.952 147,6 VESTAS V80-...Ja  VESTAS  V80-2.0MW-2.000 2.000 80,0 100,0 1.581 16,7
WEA S13 419.295 5.711.898 153,1 VESTAS V80-...Ja  VESTAS  V80-2.0MW-2.000 2.000 80,0 100,0 1.581 16,7

WEA S18 421.901 5.708.538 152,3 VESTAS V90-...Nein VESTAS  V90-2.0 GridStreamer-2.000  2.000 90,0 105,0 1.506 15,2
WEA S84 421.573 5.708.923 153,0 VESTAS V90-...Nein VESTAS = V90-2.0 GridStreamer-2.000  2.000 90,0  105,0 1.506 15,2

Schattenrezeptor-Eingabe

Nr. Name Ost Nord Z Breite Hohe Hohe Azimutwinkel Neigung  Ausrichtungsmodus Augenhdhe
4.Gr.  (von Sud) des (2v1)
Fensters 0.Gr.
[m]  [m] [m] [m] [°] [°] [m]
SR-01 SR-01, August-Bebel-StraBe 10, 01979 Lauchhammer 419.230 5.709.424 157,2 0,1 0,1 2,0 0,0 90,0 "Gewachshaus-Modus" 2,1
SR-02 SR-02, Gartenweg 1, 01979 Kostebrau 418.913 5.709.421 158,5 0,1 0,1 2,0 0,0 90,0 "Gewachshaus-Modus" 2,1
SR-03 SR-03, Rémerkeller StraBe 3, 01979 Kostebrau 419.035 5.709.243 161,3 0,1 0,1 2,0 0,0 90,0  "Gewachshaus-Modus" 21

Berechnungsergebnisse

Schattenrezeptor
astron. max. mogl. Beschattungsdauer
Nr. Name Stunden/Jahr  Schattentage/Jahr  Max.Schattendauer/Tag
[h/a] [d/a] [h/d]
SR-01 SR-01, August-Bebel-StraBe 10, 01979 Lauchhammer 0:00 0 0:00
SR-02 SR-02, Gartenweg 1, 01979 Kostebrau 0:00 0 0:00
SR-03 SR-03, Romerkeller StraBe 3, 01979 Kostebrau 0:00 0 0:00

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

[h/a]
WEA I-01 VESTAS V112-3.3 Gridstreame 3300 112.0 10! NH: 140,0 m (Ges:196,0 m) (2) 0:00
WEA I-02 VESTAS V112-3.3 Gridstreame 3300 112.0 10! NH: 140,0 m (Ges:196,0 m) (3) 0:00
WEA I-03 VESTAS V112-3.3 Gridstreame 3300 112.0 10! NH: 140,0 m (Ges:196,0 m) (4) 0:00
WEA I-04 VESTAS V112-3.3 Gridstreame 3300 112.0 10! NH: 140,0 m (Ges:196,0 m) (5) 0:00
WEA I-05 VESTAS V112-3.3 Gridstreame 3300 112.0 10! NH: 140,0 m (Ges:196,0 m) (6) 0:00
WEA I-06 VESTAS V112-3.3 Gridstreame 3300 112.0 10! NH: 140,0 m (Ges:196,0 m) (7) 0:00
WEA I-07 VESTAS V112-3.3 Gridstreame 3300 112.0 !O! NH: 140,0 m (Ges:196,0 m) (8) 0:00
WEA I-08 VESTAS V112-3.3 Gridstreame 3300 112.0 !O! NH: 140,0 m (Ges:196,0 m) (9) 0:00
WEA I-09 VESTAS V112-3.3 Gridstreame 3300 112.0 !O! NH: 140,0 m (Ges:196,0 m) (10) 0:00
WEA I-10 VESTAS V112-3.3 Gridstreame 3300 112.0 !O! NH: 140,0 m (Ges:196,0 m) (11) 0:00
WEA I-11 VESTAS V112-3.3 Gridstreame 3300 112.0 !O! NH: 140,0 m (Ges:196,0 m) (12) 0:00
WEA 1-12 VESTAS V112-3.3 Gridstreame 3300 112.0 !O! NH: 140,0 m (Ges:196,0 m) (13) 0:00
WEA 1-13 VESTAS V112-3.3 Gridstreame 3300 112.0 !O! NH: 140,0 m (Ges:196,0 m) (14) 0:00
WEA 1-14 VESTAS V112-3.3 Gridstreame 3300 112.0 !O! NH: 140,0 m (Ges:196,0 m) (15) 0:00
WEA I-15 VESTAS V112-3.3 Gridstreame 3300 112.0 !O! NH: 140,0 m (Ges:196,0 m) (16) 0:00
WEA 1-16 VESTAS V112-3.3 Gridstreame 3300 112.0 !O! NH: 140,0 m (Ges:196,0 m) (17) 0:00
WEA 1-17 VESTAS V112-3.3 Gridstreame 3300 112.0 !O! NH: 140,0 m (Ges:196,0 m) (18) 0:00
WEA 1-18 VESTAS V112-3.3 Gridstreame 3300 112.0 !O! NH: 140,0 m (Ges:196,0 m) (19) 0:00
WEA 1-19 VESTAS V112-3.3 Gridstreame 3300 112.0 !O! NH: 140,0 m (Ges:196,0 m) (20) 0:00

(Fortsetzung nachste Seite)...
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Projekt:

214192-03 WP Lauchhammer

SHADOW - Hauptergebnis
Berechnung: Vorbelastung

...(Fortsetzung von letzter Seite)
Nr. Name

WEA 1-24 VESTAS V112-3.3 Gridstreame 3300 112.0 !O! NH:
WEA 1-25 VESTAS V112-3.3 Gridstreame 3300 112.0 !O! NH:
WEA 1-26 VESTAS V112-3.3 Gridstreame 3300 112.0 !O! NH:
WEA 1-27 VESTAS V112-3.3 Gridstreame 3300 112.0 !O! NH:
WEA 1-28 VESTAS V112-3.3 Gridstreame 3300 112.0 !O! NH:
WEA 1-29 VESTAS V112-3.3 Gridstreame 3300 112.0 !O! NH:
WEA 1I-30 VESTAS V112-3.3 Gridstreame 3300 112.0 !O! NH:
WEA I-31 VESTAS V112-3.3 Gridstreame 3300 112.0 !O! NH:
WEA II-01 VESTAS V117-3.3 GridStreame 3300 117.0 !0! NH:
WEA II-02 VESTAS V117-3.3 GridStreame 3300 117.0 !0! NH:
WEA II-03 VESTAS V117-3.3 GridStreame 3300 117.0 !0! NH:
WEA 1I-04 VESTAS V112-3.3 Gridstreame 3300 112.0 !0! NH:
WEA II-05 VESTAS V112-3.3 Gridstreame 3300 112.0 !0! NH:
WEA II-06 VESTAS V112-3.3 Gridstreame 3300 112.0 !0! NH:
WEA II-07 VESTAS V112-3.3 Gridstreame 3300 112.0 !0! NH:
WEA II-08 VESTAS V112-3.3 Gridstreame 3300 112.0 !0! NH:
WEA II-09 VESTAS V117-3.3 GridStreame 3300 117.0 !0! NH:
WEA II-10 VESTAS V117-3.3 GridStreame 3300 117.0 !0! NH:
WEA II-11 VESTAS V117-3.3 GridStreame 3300 117.0 !0! NH:
WEA II-12 VESTAS V117-3.3 GridStreame 3300 117.0 !0! NH:
WEA 1I-13 VESTAS V117-3.3 GridStreame 3300 117.0 !O! NH:
WEA 1I-14 VESTAS V117-3.3 GridStreame 3300 117.0 !O! NH:
WEA 1I-16 VESTAS V117-3.3 GridStreame 3300 117.0 !O! NH:
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140,0 m (Ges:196,0 m) (21)
140,0 m (Ges:196,0 m) (22)
140,0 m (Ges:196,0 m) (23)
140,0 m (Ges:196,0 m) (24)
140,0 m (Ges:196,0 m) (25)
140,0 m (Ges:196,0 m) (26)
140,0 m (Ges:196,0 m) (27)
140,0 m (Ges:196,0 m) (28)
141,5 m (Ges:200,0 m) (29)
141,5 m (Ges:200,0 m) (30)
141,5 m (Ges:200,0 m) (31)
140,0 m (Ges:196,0 m) (32)
140,0 m (Ges:196,0 m) (33)
140,0 m (Ges:196,0 m) (34)
140,0 m (Ges:196,0 m) (35)
140,0 m (Ges:196,0 m) (36)
141,5 m (Ges:200,0 m) (37)
141,5 m (Ges:200,0 m) (38)
141,5 m (Ges:200,0 m) (39)
141,5 m (Ges:200,0 m) (40)
141,5 m (Ges:200,0 m) (41)
141,5 m (Ges:200,0 m) (42)
141,5 m (Ges:200,0 m) (43)

Lizenzierter Anwender:

KOTTER Consulting Engineers GmbH & Co. KG
Bonifatiusstr. 400

DE-48432 Rheine

+49 5971 9710-31

Bunk / bunk@koetter-consulting.com
Berechnet:

07.11.2018 08:08/3.2.712

Maximal
[h/a]
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00

WEA S01 VESTAS V80-2.0MW 2000 80.0 !O! NH:
WEA S02 VESTAS V80-2.0MW 2000 80.0 !O! NH:
WEA S03 VESTAS V80-2.0MW 2000 80.0 !O! NH:
WEA S04 VESTAS V80-2.0MW 2000 80.0 !O! NH:
WEA S05 VESTAS V80-2.0MW 2000 80.0 !O! NH:
WEA S06 VESTAS V80-2.0MW 2000 80.0 !0! NH:
WEA S07 VESTAS V80-2.0MW 2000 80.0 !O! NH:
WEA S08 VESTAS V80-2.0MW 2000 80.0 !0! NH:
WEA S09 VESTAS V80-2.0MW 2000 80.0 !0! NH:
WEA S10 VESTAS V80-2.0MW 2000 80.0 !0! NH:
WEA S11 VESTAS V80-2.0MW 2000 80.0 !0! NH:
WEA S12 VESTAS V80-2.0MW 2000 80.0 !0! NH:
WEA S13 VESTAS V80-2.0MW 2000 80.0 !0! NH:
WEA S18 VESTAS V90-2.0 GridStreamer 2000 90.0 !O! NH: 105,0 m (Ges:150,0 m) (61)
WEA S8a VESTAS V90-2.0 GridStreamer 2000 90.0 !0! NH: 105,0 m (Ges:150,0 m) (62)

100,0 m (Ges:140,0 m) (48)
100,0 m (Ges:140,0 m) (49)
100,0 m (Ges:140,0 m) (50)
100,0 m (Ges:140,0 m) (51)
100,0 m (Ges:140,0 m) (52)
100,0 m (Ges:140,0 m) (53)
100,0 m (Ges:140,0 m) (54)
100,0 m (Ges:140,0 m) (55)
100,0 m (Ges:140,0 m) (56)
100,0 m (Ges:140,0 m) (57)
100,0 m (Ges:140,0 m) (58)
100,0 m (Ges:140,0 m) (59)
100,0 m (Ges:140,0 m) (60)

0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00

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

2wei oder mehr WEA beschattet werden kann.
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Anlage B2: SHADOW-Hauptergebnis mit Darstellung der Zusatzbelastung, Immissi-
onsorte SR-01 bis SR-03, Berechnungsergebnisse Stunden / Jahr,

Schattentage / Jahr und maximalen Stunden / Tag



Projekt:

214192-03 WP Lauchhammer

SHADOW - Hauptergebnis

Berechnung: Zusatzbelastung
Voraussetzungen fiir Berechnung des Schattenwurfs

KOTTER

CONSULTING ENGINEERS
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Lizenzierter Anwender:

KOTTER Consulting Engineers GmbH & Co. KG
Bonifatiusstr. 400

DE-48432 Rheine

+49 5971 9710-31

Bunk / bunk@koetter-consulting.com
Berechnet:

07.11.2018 07:51/3.2.712

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

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

Die dargestellten Zeiten sind die astronomisch maximal magliche
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 beriicksichtigt, wenn sie von keinem Teil der
Rezeptorflache aus sichtbar ist. Die Sichtbarkeitsberechnung basiert auf

den folgenden Annahmen:

Verwendete Hohenlinien: Hohenraster-Objekt: 214192-03 WP Klettwitz_EMD(
Hindernisse in Berechnung verwendet

Berechnungshohe 4.Gr. fiir Karte: 1,5 m

Rasterauflosung: 1,0 m

WEA II-20
A P 1
WEA II-21
WEA II-23 2
WEA II-22 WEA 1-24
X 1
WEA II-25
1 1 WEA II-26
@
@-02 SR-01 2
: £ SR-03
) OpenStreetMap contributors, Data OpenStreetMap and contributors, ODbL

Alle Koordinatenangaben in:
UTM (north)-ETRS89 Zone: 33

MaBstab 1:40.000

A Neue WEA & Schattenrezeptor
WEA
WEA-Typ Schattendaten
Ost Nord Z Beschreibung Ak-  Hersteller Typ Nenn- Rotor- Naben- Beschatt.- U/min
tu- leistung durch-  hohe Bereich
ell messer
[m] [kw] ~ [m] [m] [m]  [U/min]
WEAII-20 419.303 5.711.398 121,9 VESTAS V150-4.2 4200 1...Ja  VESTAS V150-4.2-4.200 4.200 150,0  166,0 1.901 104
WEAII-21 419.571 5.711.138 122,0 VESTAS V150-4.2 4200 1...Ja  VESTAS = V150-4.2-4.200 4.200 150,0 166,0 1.901 10,4
WEAII-22 419.263 5.710.795 121,2 VESTAS V150-4.2 4200 1...Ja  VESTAS = V150-4.2-4.200 4.200 150,0 166,0 1.901 10,4
WEA 11-23 419.990 5.710.861 121,9 VESTAS V150-4.24200 1...Ja  VESTAS V150-4.2-4.200 4.200 150,0 166,0 1.901 10,4
WEA1I-24 420.484 5.710.723 122,7 VESTAS V150-4.2 4200 1...Ja  VESTAS V150-4.2-4.200 4.200 150,0 166,0 1.901 10,4
WEA 1I-25 419.301 5.710.459 162,2 VESTAS V150-4.24200 1...Ja  VESTAS V150-4.2-4.200 4.200 150,0 166,0 1.901 10,4
WEAII-26 420.526 5.710.332 122,5 VESTAS V150-4.2 4200 1...Ja  VESTAS V150-4.2-4.200 4.200 150,0 166,0 1.901 10,4
Schattenrezeptor-Eingabe
Nr. Name Ost Nord Z Breite Hohe Hohe Azimutwinkel Neigung  Ausrichtungsmodus Augenhohe
G.Gr.  (von Sid) des (2v1)
Fensters 0.Gr.
[m]  [m] [m] [m] [°] [°] [m]
SR-01 SR-01, August-Bebel-StraBe 10, 01979 Lauchhammer 419.230 5.709.424 157,2 0,1 0,1 2,0 0,0 90,0  "Gewachshaus-Modus" 2,1
SR-02 SR-02, Gartenweg 1, 01979 Kostebrau 418.913 5.709.421 158,5 0,1 0,1 2,0 0,0 90,0  "Gewachshaus-Modus" 2,1
SR-03 SR-03, Romerkeller StraBe 3, 01979 Kostebrau 419.035 5.709.243 161,3 0,1 0,1 2,0 0,0 90,0  "Gewachshaus-Modus" 2,1

Berechnungsergebnisse

Schattenrezeptor
astron. max. mogl. Beschattungsdauer
Nr. Name Stunden/Jahr  Schattentage/Jahr ~ Max.Schattendauer/Tag
[h/a] [d/a]

SR-01 SR-01, August-Bebel-StraBe 10, 01979 Lauchhammer 3:07 28 0:09
SR-02 SR-02, Gartenweg 1, 01979 Kostebrau 15:52 68 0:20
SR-03 SR-03, Romerkeller StraBe 3, 01979 Kostebrau 0:07 7 0:01
Gesamtmenge der max. mdgl. Beschattung an Rezeptoren pro WEA
Nr. Name Maximal

[h/a]
WEA 1I-20 VESTAS V150-4.2 4200 150.0 !0O! NH: 166,0 m (Ges:241,0 m) (3) 0:00
WEA II-21 VESTAS V150-4.2 4200 150.0 !0! NH: 166,0 m (Ges:241,0 m) (4) 0:00
WEA 1I-22 VESTAS V150-4.2 4200 150.0 !0! NH: 166,0 m (Ges:241,0 m) (5) 0:00
WEA II-23 VESTAS V150-4.2 4200 150.0 !0! NH: 166,0 m (Ges:241,0 m) (6) 0:00
WEA 1I-24 VESTAS V150-4.2 4200 150.0 !0! NH: 166,0 m (Ges:241,0 m) (7) 0:00
WEA II-25 VESTAS V150-4.2 4200 150.0 !0O! NH: 166,0 m (Ges:241,0 m) (8) 0:00
WEA 1I-26 VESTAS V150-4.2 4200 150.0 !0O! NH: 166,0 m (Ges:241,0 m) (9) 18:59
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Projekt: Lizenzierter Anwender:

214192-03 WP Lauchhammer KOTTER Consulting Engineers GmbH & Co. KG
Bonifatiusstr. 400

DE-48432 Rheine

+49 5971 9710-31

Bunk / bunk@koetter-consulting.com
Berechnet:

07.11.2018 07:51/3.2.712

SHADOW - Hauptergebnis
Berechnung: Zusatzbelastung

Summen in Rezeptortabelle und WEA-Tabelle konnen sich unterscheiden, da eine WEA gleichzeitig an zwei oder mehr Rezeptoren Beschattung verursachen kann und/oder ein Rezeptor gleichzeitig von
2wei oder mehr WEA beschattet werden kann.
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Anlage B3: SHADOW-Karte mit Darstellung des Lageplanes und der Schattenaus-
breitung der Zusatzbelastung unterteilt in Minuten / Tag und Stunden /
Jahr



Projekt: Lizenzierter Anwender:

214192-03 WP Lauchhammer KOTTER Consulting Engineers GmbH & Co. KG
Bonifatiusstr. 400
DE-48432 Rheine
+49 5971 9710-31

Bur:‘k/ bunk@koetter-consulting.com
Berechnet:

07.11.2018 10:24/3.2.712
SHADOW - Karte

Berechnung: Zusatzbelastung

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

0
10
30
100

,,,,,

(e N T b \ Stunden/Jahr,
"""" : \ ‘ Astron.max.még|.

0,1-10,0
_______ 10,0 - 30,0

- 30,0 - 100,0
| 100,0 - 2.000,0
-
Wt

i o

_ WEA I1-20
WEA II-21 5T & s =

0 500 1000 1500 2000 m
Karte: EMD OpenStreetMap , MaBstab 1:40.000, Mitte: UTM (north)-ETRS89 Zone: 33 Ost: 420.610 Nord: 5.710.710
A Neue WEA & Schattenrezeptor
Hohe der Schattenkarte: Hohenraster-Objekt: 214192-03 WP Klettwitz_EMDGrid_0.wpg (1)

windPRO 3.2.712 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk 07.11.2018 10:26 / 1 W|nd PRO .



lKﬁTTER

CONSULTING ENGINEERS

Seite 116 von 118 zum Bericht Nr. 214192-03.02

Anlage C: Bilder der untersuchten Immissionsorte



lKﬁTTER

CONSULTING ENGINEERS

Seite 117 von 118 zum Bericht Nr. 214192-03.02

Bild 1: Schattenrezeptor SR-01, Luftbild, © 2018 Google Kartendienst
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Bild 2: Schattenrezeptoren SR-02
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Bild 3: Schattenrezeptoren SR-03, Luftbild, © 2018 Google Kartendienst





