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1. Aufgabenstellung

Die enveco GmbH wurde mit der Erstellung einer Schattenwurfprognose fiir sieben
geplante Windenergieanlagen (WEA) des Typs GE Energy 120 (WEA 1 und 3 bis 6),
und des Typs GE Energy 103 (WEA 2 und 7) beauftragt.

Am 03.04.2014 fand ein Geldndetermin zum geplanten Windenergieprojekt statt, auf
den sich die vorliegende Untersuchung bezieht.

Fur die vorliegende Untersuchung wird davon ausgegangen, dass keine
Vorbelastungen zu berlcksichtigen sind.

Im Anhang wird auf Quellen der im Rahmen der vorliegenden
Schattenwurfuntersuchungen ermittelten Informationen verwiesen.

2. Voraussetzungen und Eingangsgroflen fiir die Berechnung

2.1 Allgemeines

Befinden sich die rotierenden Fliigel einer Windenergieanlage (WEA) zwischen Sonne
und Beobachter, so kann es zu einem Wechsel zwischen Licht und Schatten kommen.
Bei dem durch den WEA-Rotor verursachten periodischen Schattenwurf
(wiederkehrende Verschattung des direkten Sonnenlichtes) handelt es sich um eine
Immission im Sinne des Bundes-Immissionsschutzgesetzes (BImSchG).

In der vorliegenden Schattenwurfprognose wird berechnet, wie lange die Ausbreitung
der Sonnenstrahlen durch die Rotoren der beriicksichtigten WEA aufgrund der
geometrischen Bedingungen unter bestimmten Voraussetzungen theoretisch
beeintrachtigt werden kann.

2.2 Ausziige aus der ,WEA-Schattenwurf-Hinweise’

Auf einer Sitzung vom 6.-8.5.2002 verabschiedete der L#nderausschuss fir
Immissionsschutz den Text ,Hinweise zur Ermittlung und Beurteilung der optischen
Immissionen von Windenergieanlagen (WEA-Schattenwurf-Hinweise)’. Bei den in
diesem Kapitel kursiv gedruckten Textpassagen handelt es sich um Ausziige aus
dieser Leitlinie. Bei den nicht kursiv gedruckten Textpassagen handelt es sich um
Anmerkungen / Ergdnzungen der enveco GmbH.

.... Fiir die Beurteilung der Einwirkung durch Lichtblitze und bewegten, periodischen
Schattenwurf durch den Rotor einer WEA hat der Gesetzgeber bisher keine
rechtsverbindlichen Vorschriften mit Grenz- oder Richtwerten erlassen oder in Aussicht
gestellt.

Wissenschaftliche Untersuchungen belegen die Erfahrung, dass optische Immissionen
insbesondere in Form periodischen Schattenwurfs zu erheblichen
Beléastigungswirkungen (Stressor) fiihren k&nnen. Unter Berlicksichtigung dieser
Untersuchungen und Anhérungen von Gutachtern sollen diese Hinweise eine
einheitliche und praxisnahe Ermittlung und Beurteilung der optischen Immissionen von
Windenergieanlagen erméglichen. ....
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.... MaBgebliche Immissionsorte sind

a) schutzwiirdige Rdume, die als
— Wohnrdume, einschlie8lich Wohndielen
— Schlafrdume, einschlieRlich Ubernachtungsrdume in Beherbergungsstétten und
Bettenrdume in Krankenhé&usern und Sanatorien
— Unterrichtsréume in Schulen, Hochschulen und &hnlichen Einrichtungen
— Biirordume, Praxisrdume, Arbeitsrdume, Schulungsrdume und &hnliche
Arbeitsrdume genutzt werden

Direkt an Gebéuden beginnende AuBlenfldchen (z. B. Terrassen und Balkone) sind
schutzwiirdigen Rdumen tagsiber zwischen 6:00 - 22:00 Uhr gleichgestellt.

b) unbebaute Fldchen in einer Bezugshéhe von 2 m iiber Grund an dem am
stérksten betroffenen Rand der Fléchen, auf denen nach Bau- oder Planungsrecht
Gebédude mit schutzwiirdigen Rdumen zuldssig sind. ...

Zu den in dieser Schattenwurfprognose betrachteten Immissionsorten siehe Kap. 3.4
und 3.5 (in der vorliegenden Untersuchung als Immissionspunkte (IP) bezeichnet).

Einwirkungen durch periodischen Schattenwurf kénnen dann sicher

ausgeschlossen werden, wenn alle in Frage kommenden Immissionsorte in der
Anlagenumgebung aullerhalb des mdglichen Beschattungsbereiches der jeweiligen
WEA liegen.
Der zu priifende Bereich ergibt sich aus dem Abstand zur WEA, in welchem die
Sonnenfldche gerade zu 20 % durch ein Rotorblatt verdeckt wird. .... (Fur den in der
vorliegenden Untersuchung eingesetzten Anlagentyp liegen diese Parameter nicht vor,
sodass vorausgesetzt wird, dass eine Belastigungsgrenze von 2000 m nicht
Uberschritten wird (siehe Kap. 3.2)).

.... Eine Einwirkung durch zu erwartenden periodischen Schattenwurf wird als nicht
erheblich belédstigend angesehen, wenn die astronomisch maximal mégliche
Beschattungsdauer (in der vorliegenden Untersuchung als ‘Worst Case’ bezeichnet,
siehe Kap. 3.1) unter kumulativer Beriicksichtigung aller WEA-Beitrége am jeweiligen
Immissionsort in einer Bezugshéhe von 2 m (ber Erdboden nicht mehr als 30 Stunden
pro Kalenderjahr und dariiber hinaus nicht mehr als 30 Minuten pro Kalendertag
betréagt.

Bei Uberschreitung der Werte fiir die astronomisch maximal maégliche
Beschattungsdauer kommen unter anderem technische MalRnahmen zur zeitlichen
Beschrénkung des Betriebes der WEA in Betracht. Eine wichtige technische
Malinahme stellt als Gegenstand von Auflagen und Anordnungen die Installierung
einer Abschaltautomatik dar, die mittels Strahlungs- oder Beleuchtungsstérkesensoren
die konkrete meteorologische Beschattungssituation erfasst und somit die vor Ort
konkret vorhandene Beschattungsdauer begrenzt. Da der Wert von 30 Stunden pro
Kalenderjahr auf Grundlage der astronomisch méglichen Beschattung entwickelt
wurde, wird flir Abschaltautomatiken ein entsprechender Wert fiir die tatséchliche,
reale Schattendauer, die meteorologische Beschattungsdauer festgelegt. Dieser
Wert liegt bei 8 Stunden pro Kalenderjahr. ....
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.... Aus Grlnden der Vergleichbarkeit und Nachvollziehbarkeit ist bei der Erstellung von
Immissionsprognosen von folgenden Vereinfachungen und Annahmen auszugehen:
Die Sonne ist als punktférmige Quelle anzunehmen und scheint tagsiiber an allen
Tagen des Jahres. Es herrscht wolkenloser Himmel und fiir die Bewegung des Rotors
ausreichender Wind (100 % Verfiigbarkeit). Die Windrichtung entspricht dem
Azimutwinkel der Sonne, die Rotorkreisfldche steht dann senkrecht zur Einfallsrichtung
der direkten Sonneneinstrahlung. Den Berechnungen wird geographisch Nord
zugrunde gelegt. Abstdnde zwischen Rotorebene und Turmachse sind zu
vernachldssigen. Die Lichtbrechung in der Atmosphére (Refraktion) wird nicht
berticksichtigt.

Der Schattenwurf fiir Sonnenstédnde unter 3° Erhéhung (iber Horizont kann wegen
Bewuchs, Bebauung und der zu durchdringenden Atmosphérenschichten in ebenem
Geldnde vernachldssigt werden. ....

2.3 Beriicksichtigte WEA

2.3.1 Zusatzbelastung

Die Standorte der vom Auftraggeber geplanten WEA sind Tabelle 1 zu entnehmen. Die
erwahnten Koordinaten beziehen sich auf die Deutschen Grundkarten im Mafstab

1:5.000.

WEA Nr. Hersteller Typ Nabenhdhe | Rechtswert Hochwert
WEA 1 | GE Energy GE 120 139 m 521.808 B.727.145
WEA 2 | GE Energy GE 103 98 m 523.613 5.726.920
WEA 3 | GE Energy GE 120 139 m 521.820 5.726.821
WEA 4 | GE Energy GE 120 120 m 521.837 5.727.509
WEA 5 | GE Energy GE 120 120 m 521.337 5.7271.141
WEA 6 | GE Energy GE 120 120 m 522.427 5.727.923
WEA7 | GE Energy GE 103 85 m 523.249 5.726.279

Tabelle 1: Koordinaten der geplanten WEA WEA (UTM — WGS 84 Zone 32)

2.3.2 Vorbelastung

Es wird vorausgesetzt, dass keine Vorbelastung zu berlicksichtigen ist.
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3. Berechnungen

Bei der zur Berechnung und Darstellung verwendeten Software handelt es sich um das
Programmmodul ,SHADOW des Softwarepaketes WindPRO - Version 2.8.552 - der
danischen Firma EMD. Eine Voruntersuchung mit dieser Software brachte bereits vor
dem Ortstermin erste Erkenntnisse Uber die GroRenordnung der mdglichen
Beeintrachtigung durch Schattenwurf. Bei der Voruntersuchung stand das Kriterium
Schattenwurfdauer pro Jahr (‘Worst Case’) im Mittelpunkt.

Einflisse von Lufttribung, Sonnenausdehnung und Fliigelform werden bei den
Berechnungen nicht beriicksichtigt. Die mit Hilfe der TK25 ermittelte
Gelandetopographie fliefit in die Berechnungen ein. Hindernisse zwischen Betrachter
und WEA bleiben unberticksichtigt.

Hinweis: Die Untersuchung von Abstandskriterien war nicht Gegenstand der
vorliegenden Untersuchung.

3.1 ‘Worst Case’ — Betrachtung

Weder der Einfluss der Sonnenschein-Wahrscheinlichkeit noch der Windrichtungs- und
Windhaufigkeitsverteilung werden bei diesen Ergebnissen berlicksichtigt - die
Ergebnisse stellen diesbezliglich einen ‘Worst Case’ dar. Das folgende Ergebnis der
Auswertung geht von dem Fall aus, dass die Sonne theoretisch wahrend der gesamten
Zeit zwischen Sonnenauf- und Sonnenuntergang durchgehend bei wolkenlosem
Himmel scheint, die Rotorfliche senkrecht zur Sonneneinstrahlung steht und die
Windenergieanlagen in Betrieb sind.

Hinweis: In der Ergebnistabelle im Anhang wird der ‘Worst Case’ als ‘astron. max.
mogl. Beschattungsdauer’ bezeichnet.

3.2 Schattenwurfreichweite

Der maximale Beschattungsbereich entsprechend dem 20%-Kriterium wird vom
Programmmodul ,SHADOW' berechnet. Die dafiir notwendigen Daten zur
Rotorblatigeometrie sind fir die in der vorliegenden Untersuchung eingesetzten
Anlagentypen nicht im Programmmodul hinterlegt. Fiir diese Anlagentypen wird
vorausgesetzt, dass eine Beldstigungsgrenze von 2000 m nicht Uberschritten wird. Die
berlicksichtigte Schattenwurfreichweite ist in der Tabelle im Anhang in der Spalte
,Beschatt.-Bereich’ aufgefiihrt.

3.3 Flachenhafte Berechnung / Schattenwurfkarte

Zur Ubersicht dient zunachst die flachenhafte Berechnung (Hohenniveau:
Erdoberﬂache) der jahrlichen Schattenwurfdauer (‘Worst Case’) in Form von Isolinien
fur einen Betrachter fir 2 m (ber Grund mit ,360° Rundumblick’. Diese Berechnung
wurde mittels eines rdumlichen Rasters von 20 Meter, eines Zeitsprunges von 5
Minuten und einer Schrittweite von 7 Tagen durchgefihrt. Die beiliegende Karte ist
daher nicht ausreichend genau, um abgesicherte Aussagen Uber die konkrete
Beeintrachtigung durch Schattenwurf zu erlauben - sie liefert jedoch einen ersten
Uberblick. Dargestellt werden Isolinien zur Schattenwurfdauer in Stunden pro Jahr
(Darstellung bis zu 35 Stunden pro Jahr!).
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3.4 Lage der untersuchten Immissionspunkte

Um fir verschiedene Bereiche die Dauer des oben beschriebenen Schattenwurfes zu
veranschaulichen, wurde nach dem Vororttermin eine Auswahl an Immissionspunkten
fur die folgende Berechnung getroffen. Berlicksichtigt wurden 32 exemplarisch
ausgewahlte IP innerhalb des Beschattungsbereiches der geplanten WEA, bei denen
die berechnete Schattenwurfdauer von ca. 20 Std./Jahr Uberschritten wird (siehe
Schattenwurfkarte im Anhang). ‘

Die Lage der untersuchten IP kann der beiliegenden Schattenwurfkarte entnommen
werden. Hierbei handelt es sich um beispielhafte IP im Bereich von Wohnh&usern. Die
Informationen bezlglich der Lage der IP und ob es sich um Wohnh&duser handelt
stammen vor allem aus dem verwendeten Kartenmaterial bzw. resultieren z. T. aus
Erkenntnissen, welche wahrend des Vororttermins gewonnen wurden. Zum Teil war es
notwendig, die Lage von IP auf der Karte abzuschatzen, bzw. Annahmen bzgl. der
Lage zu treffen, da z.B. in den Karten nicht alle IP verzeichnet waren (IP B) und/oder
wahrend des Geldndetermins nicht alle IP einsehbar waren.

Um fur Siedlungsgebiete die GréRenordnung der zu erwartenden Schattenwurfdauer
zu veranschaulichen, wurden fir die im Folgenden aufgefiihrten Bereiche exemplarisch
einzelne Wohnhauser ausgewahit.

e |P Qund R fir den Bereich ,Im Timpen*

e |P Sund T fur den Bereich ,An der Mauer"

e [P Uund V fir den Bereich ,Brakeler Strake“

e |P W bis AA fUr den Bereich um die Kirche

Aufgrund der Definition in Kap. 2.2 beziiglich der mafigeblichen Immissionsorte wurde
bei dem Schiel3stand sldlich von Amelunxen kein IP gesetzt.

Hinweis:

Aufgrund der grafischen Darstellungen der IP in der Schattenwurfkarte ist deren
Nomenklatur z. T. nicht zu erkennen. Um eine Zuordnung zwischen der Lage der
einzelnen IP und den jeweiligen Ergebnissen vornehmen zu kénnen, befindet sich im
Anhang neben der Schattenwurfkarte noch eine weitere (detailliertere) Karte zur
Darstellung der Lage der IP in diesen Bereichen.
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3.5 Immissionspunkt-Betrachtung und Schattenwurfkalender

Die Untersuchungen fur die einzelnen IP beziehen sich auf einen ortsfesten
Beobachter fur 2 m Hbhe Uber Grund. Bei den IP handelt es sich um Flachen mit einer
Ausdehnung von 10 cm x 10 cm und nicht um vollstindige Fenster- bzw.
Terrassenflachen (die IP werden in den Tabellen im Anhang als Schattenrezeptoren
bezeichnet).

Die im Anhang beiliegenden Schattenwurfkalender geben fiir die betrachteten IP einen
ersten Anhaltspunkt, an welchen Tagen und zu welchen Zeiten durch die
berucksichtigten WEA an den jeweiligen IP mit Schattenwurf gerechnet werden kann.
Fir die Programmierung einer Abschaltautomatik reichen die Schattenwurfkalender
nicht aus. Um die exakten Zeitpunkte zu ermitteln, missen nach der Errichtung
entweder die Standorte der WEA und die zu beriicksichtigenden Flachen (z.B. Fenster,
Terrasse) in der Umgebung der IP sowie etwaige mdgliche abschirmende Hindernisse
(z.B. Gebaudeteile) genau vermessen und mit diesen Informationen die Zeitpunkte neu
berechnet werden und/oder die Zeitangaben entsprechend empirisch tberprift und
korrigiert werden. In den Berechnungen wird die Tagesanzahl im Jahr auf 365,25 Tage
gemittelt. Dadurch konnen sich die Ergebnisse innerhalb eines Zeitraums von vier
Jahren um bis zu einen Tag verschieben.

Einen weiteren Anhaltspunkt zu der zeitlichen Verteilung des Schattenwurfs der
einzelnen WEA auf die einzelnen IP kann der im Anhang beiliegende grafische
Kalender geben.

Hinweis: Aufgrund der grafischen Darstellung im Kalender koénnen die
Schattenanfangs- und Schattenendzeiten der einzelnen WEA von den berechneten
Zeiten abweichen. Deshalb kann die Schattenwurfdauer groRer ausfallen als dies z.B.
im Schattenwurfkalender berechnet wird. Im Bereich der Wechsel zwischen Sommer-
und Winterzeit tauscht der grafische Kalender falschlicherweise z. T. eine doppelte
Belastung eines IP durch eine WEA vor.

4. Ergebnisse

Die Ergebnisse der vorliegenden Untersuchung beruhen auf den 0.g. Annahmen. Eine
Abweichung der tatséchlichen Schattenwurfreichweite von der angenommenen
Schattenwurfreichweite von 2000 m (s. Kap. 3.2) ist bei der Programmierung der
erforderlichen Abschaltzeiten zu beriicksichtigen.

4.1 Ubersicht iiber die zu erwartende jahrliche Schattenwurfdauer
Anhand der im Anhang beigefligten Schattenwurfkarte wird unter den obigen

Annahmen die zu erwartende jahrliche Schattenwurfdauer bei einer Betrachtung der
sieben geplanten WEA veranschaulicht.
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In der folgenden Tabelle sind die Ergebnisse der Berechnungen des ‘Worst Case’ der
sieben beriicksichtigten WEA auf 32 exemplarisch betrachtete IP aufgefiihrt
(detaillierte Tabelle siehe Anhang). Bei den IP handelt es sich um Flachen mit einer
Ausdehnung von 10 cm x 10 cm und nicht um vollstindige Fenster- bzw.
Terrassenflachen.

Zu den Ergebnistabellen befinden sich im Anhang die jeweiligen Schattenwurfkalender
der untersuchten IP.

Hinweis: Die in der Tabelle aufgefuhrte ,Gesamtmenge der max. mégl. Beschattung an
Rezeptoren pro WEA" bezieht sich lediglich auf die naher untersuchten IP.

IP Jahrliche Beschattungsdauer Max. Tagliche Beschattungsdauer
Richtwert: 30 Std./Kalenderjahr | Richtwert: 30 Min./Kalendertag
IP A 75415 01:03
IPB 26:07 00:26
IPC 25:51 00:26
IPD 28:46 00:26
IPE 32:13 00:27
IPF 33:57 00:27
IPG 34:46 00:27
IP H 30:31 00:25
IP1 29:56 00:25
IPJ 30:22 00:25
IP K 30:23 00:25
IP L 30:13 00:24
IPM 29:48 00:24
IP N 30:42 00:25
IPO 29:37 00:24
IPP 28:50 00:24
IPQ 26:36 00:23
IPR 25:20 00:22
IP S 21:52 00:20
IPT 21:47 00:19
IPU 20:46 00:19
IPV 21:28 00:21
IPW 26:50 00:23
IP X 23:59 00:23
IPY 28:43 00:24
IPZ 25:52 00:24
IP AA 27:54 00:24
IP AB 25:18 00:25
IP AC 80:50 00:59
IP AD SilE2A 00:31
IP AE 21:38 00:23
IP AF 24:50 00:19

Tabelle 2: Ergebnisse der IP-Berechnung

° Zahlenangabe jeweils als ,Stunden:Minuten’
o Grau hinterlegt: Uberschreitung Richtwert
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5. Zusammenfassung

Die enveco GmbH wurde mit der Erstellung einer Schattenwurfprognose fiir sieben
geplante Windenergieanlagen (WEA) des Typs GE Energy 120 (WEA 1 und 3 bis 6),
und des Typs GE Energy 103 (WEA 2 und 7) beauftragt.

Am 03.04.2014 fand ein Geldndetermin zum geplanten Windenergieprojekt statt, auf
den sich die vorliegende Untersuchung bezieht.

Fir die vorliegende Untersuchung wird davon ausgegangen, dass keine
Vorbelastungen zu beriicksichtigen sind.

Um fir verschiedene Bereiche die Dauer des oben beschriebenen Schattenwurfes zu
veranschaulichen, wurde nach dem Vororttermin eine Auswahl an Immissionspunkten
flr die Berechnung getroffen. Berlicksichtigt wurden 32 exemplarisch ausgewihite |P
innerhalb des Beschattungsbereiches der geplanten WEA, bei denen die berechnete
Schattenwurfdauer von ca. 20 Std./Jahr Gberschritten wird (siehe Schattenwurfkarte im
Anhang). In Tabelle 2 sind die Ergebnisse der Berechnungen des ‘Worst Case’ der
sieben berlcksichtigten WEA auf 32 exemplarisch betrachtete IP aufgefiihrt
(detaillierte Tabelle siehe Anhang). Bei den IP handelt es sich um Flachen mit einer
Ausdehnung von 10 cm x 10 cm und nicht um vollstindige Fenster- bzw.
Termrassenflachen. Zu den Ergebnistabellen befinden sich im Anhang die jeweiligen
Schattenwurfkalender der untersuchten IP.

Die Ergebnisse der vorliegenden Untersuchung beruhen auf den 0.g. Annahmen. Eine
Abweichung der tatsachlichen Schattenwurfreichweite von der angenommenen
Schattenwurfreichweite von 2000 m (s. Kap. 3.2) ist bei der Programmierung der
erforderlichen Abschaltzeiten zu beriicksichtigen.

Bei der Programmierung einer Abschaltautomatik sind alle betroffenen Bereiche wie
z.B. Fenster, Balkone zu beriicksichtigen. Aus der Berechnung der o0.g. Flachen von 10
cm x 10 cm pro gesetzten IP kann nicht direkt abgeleitet werden, wie lange die
entsprechende WEA abgeschaltet werden muss. Eine Reduzierung der Abschaltzeiten
ist mdglich, wenn es sich bei den betroffenen Bereichen nicht um mafRgebliche
Immissionsorte (siehe Kap. 2.2) handelt oder wenn sichtverschattende Elemente wie
z.B. Gebaudeteile einen Schattenwurf verhindern. Es wird empfohlen, nach der
Errichtung der WEA diese Aspekte detaillierter zu untersuchen, um unnétige
Abschaltzeiten zu vermeiden.
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Die Untersuchung flr weitere IP (z. B. flr weitere Geb&ude) kann, falls die
Genehmigungsbehérde dies wiinscht bzw. fur erforderlich hélt, nachgereicht werden.

Die immissionsschutzrechtliche Beurteilung dieser Untersuchung bleibt der
Genehmigungsbehérde vorbehalten.

Munster -08.2014

Ll

Dipl.-Geophys. T. Allgeier Dipl.-Oec. troph. T. Utner

Anmerkung: Diese Untersuchung umfasst inkl. Deckblatt 10 Seiten zzgl. Anhang. Sie
darf nur als Ganzes weitergereicht werden — eine auszugsweise Verwendung ist nicht
gestattet.

o Informationsquellen
o Ubersichtskarte zur flachenhaften Darstellung der Berechnungsergebnisse bzgl.
der jahrlichen Schattenwurfdauer (‘Worst Case’)
o Detaillierte Karte zur Lage der IP
o Immissionspunktberechnung (‘Worst Case’) fir alle 32 IP bei einer
Beriicksichtigung aller sieben geplanten WEA
o Hauptergebnis
° Kalender
o Grafischer Kalender

Informationsquellen

Gelandetermin am 03.04.2014

Kartenmaterial:

° Topographische Karten (TK25) - Mafstab 1:25.000
° Deutsche Grundkarten - MaRstab 1:5.000

Lage der Standorte der WEA, Anlagentypen und Nabenhdhen:
° geplante WEA — gemaf Auftraggeber
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Die ISO-Schattenliniendarstellung (jéhrliche Belastung fur einen Rezeptor mit 360°- enveco GmbH
Rundumblick in 0 m Héhe tber Grund) erfolgt fiir einen begrenzten Ausschnitt der dargestellten ~ Grevener StraBe 61c

Karte und nur fiir den in der Legende angegebenen Bereich der Schattenwurfdauer. DE-48149 Munster

Die WEA-Typen wurden dem WEA-Katalog der Software entnommen. Daher miissen die in der (+49) 0251 - 315810
WEA-Liste angegebenen Parameter nicht notwendigerweise mit den Projektparametern enveco / mail@enveco.de
Ubereinstimmen. Berechnet:

SHADOW - Karte

: Schattenwurfkarte

[ B o |
- | | .
) ||._Jn_.: e ; \-1
H ral+ |
AN &
o l J o
Iz .
7 [e®
o8
. [a%
2| 7
-- a
a
a )
5 3 1
(¢%
IP Z o8 .
a
n_IPAB
IP AA
.
. = IPO
a a O " PP EASIPM t
* ' s -‘-3"'
lPL
a & 1 PN X
oW e 1
o .. o o~ 1wl
. =P J
£ ml
e o r ' i
2 r, \ :
Gky y . - <. IPH
07,2
4elt‘\e (43 ‘. e i .|P‘C I‘E
M N Al
P - é IPB . a
L
. ol a . . . Lo a .,
" a a\ *
L L
L3S (Y Y e .a a. (o}
! a ~
\ ||
0 25 50 75 100m
Karte: DGK5 , DruckmaBstab 1:2.500, Kartenzentrum UTM (north)-DHDN/PD/Bessel (DE 1995 <+5m) Zone: 32 Ost: 521.072 Nord: 5.728.571
A Neue WEA . Schattenrezeptor
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ﬁroiek(:
Twerberg GE_Augusti4

Beschreibung:

Naherungswerte.

Ubereinstimmen.

-

SHADOW - Hauptergebnis
Berechnung: Immissionspunktberechnung

oraussetzungen fur Berechnung des Schattenwurfs

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

Minimale relevante Sonnenhéhe (ber Horizont 3°
Tage zwischen Berechnungen 1 Tag(e)
Berechnungszeitsprung 1 Minuten

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

Rezeptorflache aus sichtbar ist. Die Sichtbarkeitsberechnung basiert auf
en folgenden Annahmen:

Verwendete Héhenlinien: Héhenlinien: héhenlinien.wpo (1)

Hindernisse in Berechnung verwendet

Augenhoéhe: 1,5 m

Rasterauflésung: 10,0 m

WEA
UTM (north)-DHDN/PD/Bessel (DE 1995 <+5m) AUBé&-32p

I;Eine WEA wird nicht berticksichtigt, wenn sie von keinem Teil der

Schattenrezeptor-Eingabe
UTM (north)-DHDN/PD/Bessel (DE 1995 <t5m) Zone: 32

Ost Nord Z Beschreibung Aktuell Hersteller
[m]
1 521.808 5.727.145 170,0 WEA 1 Ja GE WIND ENERGY
2 523.613 5.726.920 240,0 WEA 2 Ja GE WIND ENERGY
3 521.820 5.726.821 186,1 WEA 3 Ja GE WIND ENERGY
4 521.837 5.727.509 200,0 WEA 4 Ja GE WIND ENERGY
5 521.337 5.727.141 207,7 WEA 5 Ja GE WIND ENERGY
6 522.427 5.727.923 200,0 WEA 6 Ja GE WIND ENERGY
7 523.249 5.726.279 234,3 WEA 7 Ja GE WIND ENERGY

Wichtige ergédnzende Anmerkungen z.B. zur Datengrundlage befinden sich im Textteil der
Untersuchung. Bei den MaBstaben der dargestellten Karten handelt es sich um

Die ISO-Schattenliniendarstellung (jahrliche Belastung fiir einen Rezeptor mit 360°-
Rundumblick in 0 m Héhe Gber Grund) erfolgt fir einen begrenzten Ausschnitt der dargestellten
Karte und nur flir den in der Legende angegebenen Bereich der Schattenwurfdauer.

Die WEA-Typen wurden dem WEA-Katalog der Software entnommen. Daher missen die in der
WEA-Liste angegebenen Parameter nicht notwendigerweise mit den Projektparametern

Typ Nenn-  Rotor-
leistung durchmesser
(kW] [m]

GE 2.5-120-2.500 2.500 120,0

GE 2.85-103-2.850 2.850 103,0

GE 2.5-120-2.500 2.500 120,0

GE 2.5-120-2.500 2.500 120,0

GE 2.5-120-2.500 2.500 120,0

GE 2.5-120-2.500 2.500 120,0

GE 2.85-103-2.850 2.850 103,0

Feste Richtung
Feste Richtung
Feste Richtung
Feste Richtung
Feste Richtung
Feste Richtung
Feste Richtung
Feste Richtung
Feste Richtung
Feste Richtung
Feste Richtung
Feste Richtung
Feste Richtung
Feste Richtung
Feste Richtung
Feste Richtung
Feste Richtung
Feste Richtung
Feste Richtung
Feste Richtung
Feste Richtung
Feste Richtung
Feste Richtung
Feste Richtung

Nr. Name Ost Nord Z  Breite Hoéhe Hoéhe Azimutwinkel Neigung des Ausrichtungsmodus
Uber Grund  (von Sid) Fensters
[(m  [m] [m] [(m] [°] [°]
AIPA 521.135 5.728.050 118,1 0,1 0,1 2,0 -95,2 90,0
BIPB 521.150 5.728.392 110,0 0,1 0,1 2,0 4,4 90,0
CIPC 521.136 5.728.406 110,0 0,1 0,1 2,0 -83,0 90,0
DIPD 521.167 5.728.409 110,0 0,1 0,1 2,0 12,0 90,0
EIPE 521.195 5.728.403 110,0 0,1 0,1 2,0 12,0 90,0
FIPF 521.214 5.728.404 110,0 0,1 0,1 2,0 -7,4 90,0
GIPG 521.225 5.728.410 110,0 0,1 0,1 2,0 -18,8 90,0
HIPH  521.155 5.728.437 110,0 0,1 0,1 2,0 55 90,0
1P 521.135 5.728.456 110,0 0,1 0,1 2,0 -89,0 90,0
JIPJ 521.135 5.728.476 110,0 0,1 0,1 2,0 -90,8 90,0
KIP K 521.135 5.728.490 110,0 0,1 0,1 2,0 -86,7 90,0
LIPL 521.136 5.728.503 110,0 0,1 0,1 2,0 -86,7 90,0
MIPM  521.135 5.728.515 110,0 0,1 0,1 2,0 -86,7 90,0
NIPN  521.163 5.728.498 110,0 0,1 0,1 2,0 -86,7 90,0
OIPO 521.162 5.728.524 110,0 0,1 0,1 2,0 -86,7 90,0
PIPP 521.101 5.728.513 110,0 0,1 0,1 2,0 -86,7 90,0
QIPQ 521.044 5.728.537 110,0 0,1 0,1 2,0 -76,1 90,0
RIPR  521.013 5.728.588 110,0 0,1 0,1 2,0 -5,3 90,0
SIPS 520.916 5.728.621 110,0 0,1 0,1 2,0 -86,7 90,0
TIPT 520.907 5.728.692 111,7 0,1 0,1 2,0 2,0 90,0
UIPU 520.884 5.728.729 112,7 0,1 0,1 2,0 -5,9 90,0
VIPV  521.019 5.728.684 112,1 0,1 0,1 2,0 5,9 90,0
WIPW 521.084 5.728.578 110,0 0,1 0,1 2,0 5,9 90,0
XIPX  521.128 5.728.618 110,0 0,1 0,1 2,0 5,9 90,0
)

Ausdruck/Seite

14.08.2014 09:52 / 1
Lizenzierter Anwender:

enveco GmbH

Grevener StraBe 61c
DE-48149 Minster

(+49) 0251 - 315810
enveco / mail@enveco.de

Berechnet:

—

Schattendaten
Nabenhéhe Beschatt.- U/min
Bereich

[m] [m] [U/min]
139,0 2.000 13,0
98,3 2.000 14,8
139,0 2.000 13,0
120,0 2.000 13,0
120,0 2.000 13,0
120,0 2.000 13,0
85,0 2.000 14,8
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ﬁro]ek(: Beschreibung: Ausdruck/Seite
Wichtige ergédnzende Anmerkungen z.B. zur Datengrundlage befinden sich im Textteil der 14.08.2014 09:52 /2
Twerberg_G E—AUQUSH 4 Untersuchung. Bei den MaBstében der dargestellten Karten handelt es sich um Lizenzierter Anwender:
Naherungswerte. |

Die ISO-Schattenliniendarstellung (jéhrliche Belastung fur einen Rezeptor mit 360°- enveco GmbH
Rundumblick in 0 m Héhe tber Grund) erfolgt fiir einen begrenzten Ausschnitt der dargestellten ~ Grevener StraBe 61c

Karte und nur fiir den in der Legende angegebenen Bereich der Schattenwurfdauer. DE-48149 Munster

Die WEA-Typen wurden dem WEA-Katalog der Software entnommen. Daher miissen die in der (+49) 0251 - 315810
WEA-Liste angegebenen Parameter nicht notwendigerweise mit den Projektparametern enveco / mail@enveco.de
Ubereinstimmen. Berechnet:

-

SHADOW - Hauptergebnis
Berechnung: Immissionspunktberechnung

—

...Fortsetzung von der vorigen Seite
UTM (north)-DHDN/PD/Bessel (DE 1995 <t5m) Zone: 32

Nr. Name Ost Nord Z  Breite Hoéhe Hoéhe Azimutwinkel Neigung des Ausrichtungsmodus
Uber Grund  (von Sid) Fensters
[(m  [m] [m] [m] [°] [°]
YIPY 521.134 5.728.544 110,0 0,1 0,1 2,0 5,4 90,0 Feste Richtung
ZIPZ 521.152 5.728.584 110,0 0,1 0,1 2,0 5,9 90,0 Feste Richtung
AA IP AA 521.160 5.728.552 110,0 0,1 0,1 2,0 -7,4 90,0 Feste Richtung
AB IP AB 521.258 5.728.562 109,4 0,1 0,1 2,0 -14,4 90,0 Feste Richtung
AC IP AC 521.738 5.728.208 109,3 0,1 0,1 2,0 -11,2 90,0 Feste Richtung
AD IPAD 523.281 5.728.143 120,3 0,1 0,1 2,0 29,8 90,0 Feste Richtung
AE IP AE 522.258 5.725.760 209,6 0,1 0,1 2,0 -188,4 90,0 Feste Richtung
AF IP AF  520.327 5.728.338 110,0 0,1 0,1 2,0 -92,1 90,0 Feste Richtung

Berechnungsergebnisse

Schattenrezeptor
astron. max. mégl. Beschattungsdauer
Nr. Name Stunden/Jahr Schattentage/a Max.Schatten
Stunden/Tag
[Std/Jahr] [Tage/Jahr] [Std/Tag]
75:15 144 1:03

AIPA
BIPB 26:07 88 0:26
CIPC 25:51 86 0:26
DIPD 28:46 96 0:26
EIPE 32:13 106 0:27
FIPF 33:57 105 0:27
GIPG 34:46 105 0:27
HIPH 30:31 104 0:25
1P 29:56 101 0:25
JIPJ 30:22 99 0:25
KIP K 30:23 97 0:25
LIPL 30:13 96 0:24
M IP M 29:48 93 0:24
N IP N 30:42 94 0:25
OIPO 29:37 91 0:24
PIPP 28:50 95 0:24
QlIPQ 26:36 95 0:23
RIPR 25:20 89 0:22
SIPS 21:52 93 0:20
TIPT 21:47 83 0:19
UulPuU 20:46 80 0:19
VIPV 21:28 76 0:21
WIPW 26:50 88 0:23
XI1PX 23:59 80 0:23
YIPY 28:43 90 0:24
ZIPZ 25:52 82 0:24
AA IP AA 27:54 85 0:24
AB IP AB 25:18 79 0:25
AC IP AC 80:50 127 0:59
AD IP AD 31:21 116 0:31
AE IP AE 21:38 78 0:23
AF IP AF 24:50 113 0:19

Gesamtmenge der max. mégl. Beschattung an Rezeptoren pro WEA
Nr. Name  Maximal Erwartet
[Std/Jahr] [Std/Jahr]

1 WEA 1 37:09

2 WEA 2 0:00

3 WEA3 11:35

4 WEA4 150:28

5 WEAS 43:52

6 WEA 6 68:14

7 WEA7 21:38

WindPRO, entwickelt von EMD International A/S, Niels Jernesvej 10, DK-9220 Aalborg @, Tel. +45 96 35 44 44, Fax +45 96 35 44 46, e-mail: windpro@emd.dk
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ﬁro]ek(: Beschreibung: Ausdruck/Seite
Wichtige ergédnzende Anmerkungen z.B. zur Datengrundlage befinden sich im Textteil der 14.08.2014 11:16 /1
Twerberg—GE—AUQUSH 4 Untersuchung. Bei den MaBstében der dargestellten Karten handelt es sich um

o Lizenzierter Anwender:
Naherungswerte.

Die ISO-Schattenliniendarstellung (jéhrliche Belastung fur einen Rezeptor mit 360°- enveco GmbH
Rundumblick in 0 m Héhe tber Grund) erfolgt fiir einen begrenzten Ausschnitt der dargestellten ~ Grevener StraBe 61c

Karte und nur fiir den in der Legende angegebenen Bereich der Schattenwurfdauer. DE-48149 Munster

Die WEA-Typen wurden dem WEA-Katalog der Software entnommen. Daher miissen die in der (+49) 0251 - 315810
WEA-Liste angegebenen Parameter nicht notwendigerweise mit den Projektparametern enveco / mail@enveco.de
Ubereinstimmen. Berechnet:

-

HADOW - Kalender

Berechnung: ImmissionspunktberechnungSchattenrezeptor: A - IP A

oraussetzungen fur Berechnung des Schattenwurfs
Die dargestellten Zeiten sind die astronomisch maximal mégliche Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint taglich von Sonnenauf- bis -untergang
Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb
|Januar |Februar |Marz |April |Mai [Juni [Juli |August  |September |Oktober |November |Dezember
| | | | | | | | | | | |
108:30 09:39 (1) | 08:04 107:11 07:01 07:57 (6) | 05:56  |05:12 | 05:09  |0545  |06:34 07:22 | 07:16 08:29 (4) | 08:06 09:23 (1)
|16:23 59  11:45(5) [ 17:11 | 18:02 19:55 19 08:16 (6) [20:46 | 21:31 |21:45  |21:14  |20:12 19:03 |16:57 19 08:48 (4) | 16:17 41 11:26 (5)
208:30 09:39 (1) | 08:02 | 07:09 06:58 07:58 (6) | 05:54 | 05:11 105:09 0546 | 06:36 07:24 |07:18 08:31 (4) | 08:08 09:24 (1)
| 16:24 59 11:46 (5) | 17:12 | 18:04 19:57 16 08:14 (6) | 20:47 |21:32 | 21:45 |21:12 | 20:10 19:01 ! 15 08:46 (4) | 16:17 43 11:28 (5)
308:30 09:40 (1) | 08:01 107:06 06:56 08:00 (6) | 05:53  [05:10 | 05:10  |05:48 | 06:37 07:26 08:34 (4) | 08:09 09:24 (1)
|16:25 55 1146 (5) | 17:14 | 18:05 19:59 13 08:13(6) [20:49  |21:33  |21:44  |21:10  |20:08 18:58 8 0842 (4) | 16:16 44 11:28 (5)
408:30 09:39 (1) | 07:59 1 07:04 06:54 08:01 (6) | 05:51 105:09 | 05:11 105:49 | 06:39 07:27 | 08:10 09:25 (1)
|16:27 54 1146 (5) | 17:16 | 18:07 20:00 8 08:09 (6) | 20:51 |21:3¢  |21:44  |21:09  |20:05 18:56 | 16:16 45 11:30 (5)
508:29 09:40 (1) | 07:57 1 07:02 06:52 | 05:49 | 05:08 | 05:12 | 05:51 | 06:40 07:29 | 08:12 09:25 (1)
|16:28 47 1146 (5) | 17:18 | 18:09 20:02 12052 |21:35 2143  [21:07  |20:03 18:54 | 16:15 46 11:31(5)
608:29 09:39 (1) | 07:56 | 07:00 06:49 |05:47  |05:08 |05:12  |05:552 | 06:42 07:31 | 08:13 09:26 (1)
11629 47  11:45(5) | 17:20 | 18:11 20:04 120:54  |21:36 2143 [21:05  |20:01 18:52 1 16:15 46 11:31(5)
708:29 09:40 (1) | 07:54 | 06:58 06:47 105:45  |05:07 05113  |05:54 | 06:44 07:32 | 08:14 09:27 (1)
116:30 46 11:46 (5) [ 17:22 |18:12 20:05 120:56  |21:37 2142 [21:03 | 1958 18:49 |1 16:14 47 11:33(5)
808:28 09:40 (1) | 07:52 09:04 (4) | 06:55 06:45 |05:44  |05:07 |05:14  |05:556 | 06:45 07:57 (6) | 07:34 | 08:16 09:27 (1)
|16:31 45  11:45(5) | 17:24 9 09:13(4) | 18:14 20:07 12057 |21:38  [2142  [21:01 | 19:56 7 08:04 (6) | 18:47 |16:14 51 11:34(5)
9108:28 09:41 (1) | 07:51 09:02 (4) | 06:53 06:43 |05:42  |05:06 |05:15  |05:57 | 06:47 07:53 (6) | 07:36 | 08:17 09:28 (1)
|16:33 44  11:45(5) | 17:25 15 09:17 (4) | 18:16 20:09 | 20:59 | 21:39 | 21:41 | 21:00 119:54 13 08:06 (6) | 18:45 | 16:14 55 11:34 (5)
10 | 08:27 09:41 (1) | 07:49 09:00 (4) | 06:51 06:40 105:40  |05:06 |05:16  |05:559 | 06:48 07:52 (6) | 07:37 | 08:18 09:28 (1)
|16:3¢ 43 11:45(5) [17:27 19  09:19 (4) | 18:18 20:11 121:00  |21:40  |21:40  [20:558  |19:52 15 08:07 (6) | 18:43 116:13 58 11:35(5)
11]08:27 09:41 (1) | 07:47 08:58 (4) | 06:49 06:38 105:38  |05:05 |05:17  |06:00 | 06:50 07:50 (6) | 07:39 | 08:19 09:29 (1)
|16:36 41 11:44(5) [17:29 23 09:21 (4) [ 18:19 20:12 |21:02 21140  [21:40 [20:56 | 19:49 18 08:08 (6) | 18:40 116:13 59 11:35(5)
12 08:26 09:41 (1) | 07:45 08:57 (4) | 06:46 06:36 105:37  |05:05 [05:18  |06:02 | 06:52 07:49 (6) | 07:41 | 08:20 09:31 (1)
116:37 37 11:42(5) [17:31 25  09:22 (4) | 18:21 20:14 121:04 | 21:41 |21:39  |20:54  |19:47 19 08:08 (6) | 18:38 116:13 59 11:37 (5)
13 08:25 09:42 (1) | 07:43 08:56 (4) | 06:44 06:34 105:35  |05:05 |05:19  |06:03 | 06:53 07:49 (6) | 07:43 : | 08:21 09:31 (1)
|16:39 34 11:41(5) [17:33 27 09:23 (4) | 18:23 20:16 |21:05  |21:42  [21:38  [20:552  |19:45 20 08:09 (6) | 18:36 3 09:42(4) 1 116:13 60 11:38 (5)
14 | 08:25 09:42 (1) | 07:41 08:56 (4) | 06:42 06:31 |05:3¢  |05:05 [05:20  |06:05 | 0655 07:47 (6) | 07:44 09:34 (4) | 07:39 | 08:22 09:31 (1)
|16:40 26 10:08 (1) [17:35 27 09:23 (4) | 18:25 20:17 |21:07  |21:42  [21:37  |20:50  [19:42 21 08:08(6) | 18:34 13 09:47 (4) | 16:36 | 16:13 60 11:37 (5)
15 | 08:24 09:43 (1) | 07:39 08:55 (4) | 06:40 06:29 105:32  |05:04 |05:22  |06:07 | 06:56 07:48 (6) | 07:46 09:31 (4) | 07:41 09:26 (1) | 08:23 09:32 (1)
|16:42 25 10:08 (1) [17:36 29 09:24 (4) | 18:26 20:19 |21:08  |21:43  |21:36  |20:48 [19:40 20 08:08(6)[18:32 19 09:50 (4) | 1 9 09:35(1) | 16:13 61 11:38(5)
16 | 08:23 09:43 (1) | 07:38 08:55 (4) | 06:37 06:27 | 05:31 105:04 0523  |06:08  |06:58 07:47 (6) | 07:48 09:29 (4) | 09:24 (1) | 08:24 09:32 (1)
116:43 26  10:09 (1) [17:38 29 09:24 (4) | 18:28 20:21 |21:10  |21:43  [21:35  [20:46  [19:38 20 08:07(6) |18:30 21 09:50 (4) |16:33 14 09:38 (1) | 16:13 62 11:39 (5)
17 | 08:22 09:44 (1) | 07:36 08:54 (4) | 06:35 06:25 105:29  |05:04  [05:24  |06:10 | 07:00 07:47 (6) | 07:49 09:27 (4) | 07:44 09:23 (1) | 08:24 09:33 (1)
|16:45 25 10:09 (1) [17:40 31 09:25 (4) | 18:30 20:22 | 21:11 |21:44  |21:3¢  |20:44  [19:35 20 08:07(6)|1827 25 09:52(4)[16:32 17 09:40 (1) | 16:14 62 11:39(5)
18 | 08:21 09:44 (1) | 07:34 08:54 (4) | 06:33 06:23 |05:28  |05:04 |05:25 | 06:11 | 07:01 07:47 (6) | 07:51 09:26 (4) | 09:23 (1) | 08:25 09:34 (1)
|16:46 25 10:09 (1) [17:42 31 09:25 (4) | 18:32 20:24 |21:13  |21:44  [21:33  [20:42  |19:33 18 08:05(6) [ 18:25 27 09:53 (4) | 1 18 09:41 (1) | 16:14 62 11:40 (5)
19 | 08:20 09:44 (1) | 07:32 08:54 (4) | 06:30 06:21 105:26  |05:04 |05:26  |06:13 | 07:03 07:49 (6) | 07:53 09:26 (4) | 07:47 09:22 (1) | 08:26 09:34 (1)
|16:48 24 10:08 (1) |17:44 31 09:25(4) | 18:33 20:26 |21:14 | 21:45 |21:32 | 20:40 119:31 15 08:04 (6) | 18:23 28 09:54 (4) [ 16:29 21  09:43 (1) | 16:14 63 11:40 (5)
20| 08:19 09:45 (1) | 07:30 08:54 (4) | 06:28 06:19 105:25  |05:04 |05:28  |06:15 | 07:05 07:50 (6) | 07:55 09:25 (4) | 07:49 09:22 (1) | 08:27 09:35 (1)
11650 24  10:09 (1) [17:46 31 09:25(4) | 18:35 20:27 |21:16  |21:45 | 21:31 120:38  |19:28 12 08:02(6) |18:21 29 09:54 (4) |1 22 09:44 (1) | 16:14 63 11:41(5)
2108:18 09:46 (1) | 07:28 08:53 (4) | 06:26 06:16 |05:23  |05:04 |05:29  |06:16 | 07:06 07:53 (6) | 07:56 09:25 (4) | 09:21 (1) | 08:27 09:36 (1)
|16:51 23 10:09 (1) [17:47 30 09:23 (4) | 18:37 20:29 |21:17  |2145  [21:229  [20:36 | 19:26 4 07:57(6)|18:19 30 09:55(4)|16:27 23 09:44 (1) | 16:15 63 11:42(5)
220817 09:47 (1) | 07:26 08:54 (4) | 06:24 06:14 |05:22  |05:05 [05:30  |06:18 | 07:08 07:58 09:24 (4) | 07:52 09:21 (1) | 08:28 09:36 (1)
116:53 22 10:09 (1) [17:49 29 09:23 (4) | 18:38 20:31 |21:18  |21:45  |21:228  |20:34 | 19:24 18:117 30 09:54 (4) |16:26 24 09:45(1) [ 16:15 63 11:42(5)
2308:16 09:47 (1) | 07:23 08:55 (4) | 06:21 07:05 (6) | 06:12 | 05:21 105:05 |05:32  |06:19 | 07:09 08:00 09:23 (4) | 09:21 (1) | 08:28 09:36 (1)
11656 21 10:08 (1) [17:51 27 09:22(4) [18:40 10  07:15(6) | 20:32 |21:20  |21:46  [21:27 2082 | 19:22 18:15 31  09:54 (4) |1 24 09:45 (1) | 16:16 63 11:42(5)
24 08:15 09:49 (1) | 07:21 08:55 (4) | 06:19 07:01 (6) | 06:10 105:20  |05:05  [05:33 | 06:21 107:11 08:02 09:24 (4) | 07:56 09:21 (1) | 08:29 09:37 (1)
|16:56 18 10:07 (1) [17:53 26 09:21 (4) [18:42 15 07:16 (6) | 20:34 | 21:21 |21:46  |21:26  [20:30  [19:19 18:13 30 0954 (4) |16:23 25 09:46 (1) [ 16:16 63  11:43(5)
2508:14 09:50 (1) | 07:19 08:56 (4) | 06:17 07:00 (6) | 06:08 105:19  |05:06  |05:34  |06:23 | 07:13 07:03 08:24 (4) | 07:57 09:21 (1) | 08:29 09:37 (1)
|16:58 17 10:07 (1) [17:55 24 09:20 (4) | 18:43 17  07:17 (6) | 20:36 |21:23  |21:46  |21:24  |20:27  |19:17 17:11 30  08:54 (4) |1 25  09:46 (1) | 16:17 62 11:43(5)
26| 08:12 09:52 (1) | 07:17 08:58 (4) | 06:14 06:59 (6) | 06:06 105:17  |05:06  |05:36  |06:24 | 07:14 07:05 08:24 (4) | 09:21 (1) | 08:29 09:37 (1)
|17:00 13 10:05(1) [17:56 21 09:19(4) [18:45 19 07:18(6) | 20:37 |21:24  |21:46  [21:223  [20:25 | 19:15 17:09 30 0854 (4) |16:21 26 09:47 (1) | 16:18 62 11:43(5)
27 08:11 09:54 (1) | 07:15 08:59 (4) | 06:12 06:59 (6) | 06:04 |05:16  |05:06  |05:37  |06:26 | 07:16 07:07 08:25 (4) | 08:00 09:22 (1) | 08:30 09:37 (1)
|17:02 9 10:03(1) [17:58 17 09:16(4) | 18:47 20 07:19 (6) | 20:39 |21:25  |21:46  |21:21 12023 |19:12 17:07 28 0853 (4) 16221 25 09:47 (1) | 16:18 62 11:43(5)
2808:10 07:13 09:02 (4) | 06:10 06:57 (6) | 06:02 |05:15  |05:07 |05:39  |06:28 | 07:18 07:09 08:25 (4) | 09:21 (1) | 08:30 09:39 (1)
117:03 18:00 11 09:13(4)|18:49 21 07:18(6) | 20:41 |21:26  |21:46  [21:220  |20:21 |19:10 17:05 28 0853 (4) |1 26 09:47 (1) | 16:19 62 11:45(5)
29 |08:08 | 07:08 07:57 (6) | 06:00 |05:14  |05:07  |05:40  |06:29 | 07:19 07:10 08:26 (4) | 08:03 09:22 (1) | 08:30 09:39 (1)
|17:05 119:50 21 08:18 (6) | 20:42 | 21:28 | 21:46 |21:18 | 20:19 |19:08 17:03 26 08:52(4) | 16:19 33 11:21(5) | 16:20 60 11:45(5)
30 | 08:07 107:05 07:57 (6) | 05:58 105:13  |05:08  |0542 | 06:31 |107:21 07:12 08:27 (4) | 08:05 09:23 (1) | 08:30 09:39 (1)
117:07 |19:52 21 08:18(6) | 20:44 |21:29  |21:45  |21:147  |20:6 | 19:05 17:01 24 0851 (4)|16:18 38 11:24 (5) | 16:21 59 11:45(5)
3108:05 107:03 07:57 (6) |os:12 | |05:43  |06:32 | 07:14 08:27 (4) | | 08:30 09:38 (1)
|17:09 |19:54 19 08:16 (6) |21:30 | |21:15  |20:14 | 16,59 22 08:49 (4) | |16:22 61  11:45(5)
Sonnenscheinstunden | 260 278 | 367 416 | 484 | 498 | 501 | 453 | 381 332 | 267 | 245
astr.max.magl.Beschattung | 909 512 | 163 56 | | | | | 222 474 | 412 | 1767
Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergegeben (Sommerzeit wie Bezugsjahr):
Tag im Monat Sonnenaufgang  (SS:MM) Zeitpunkt (SS:MM) Schattenanfang (WEA mit erstem Schatten)
Sonnenuntergang (SS:MM)  Minuten mit Schatten Zeitpunkt (SS:MM) Schattenende (WEA mit letztem Schatten)
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ﬁro]ek(: Beschreibung: Ausdruck/Seite
Wichtige ergédnzende Anmerkungen z.B. zur Datengrundlage befinden sich im Textteil der 14.08.2014 11:16 /2
Twerberg—GE—AUQUSH 4 Untersuchung. Bei den MaBstében der dargestellten Karten handelt es sich um

Naherungswerte Lizenzierter Anwender:
Die ISO-Schattenliniendarstellung (jahrliche Belastung fiir einen Rezeptor mit 360°- enveco GmbH
Rundumblick in 0 m Héhe tiber Grund) erfolgt fiir einen begrenzten Ausschnitt der dargestellten Grevener StraBe 61c

Karte und nur fiir den in der Legende angegebenen Bereich der Schattenwurfdauer. DE-48149 Munster

Die WEA-Typen wurden dem WEA-Katalog der Software entnommen. Daher miissen die in der (+49) 0251 - 315810
WEA-Liste angegebenen Parameter nicht notwendigerweise mit den Projektparametern enveco / mail@enveco.de
Ubereinstimmen. Berechnet:

-

HADOW - Kalender

Berechnung: ImmissionspunktberechnungSchattenrezeptor: B - IP B

oraussetzungen fur Berechnung des Schattenwurfs

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

|Januar |Februar |April |Mai |Juni [Juli |August  |SeptembeiOktober |November |Dezember
| | | | | | | | | |
108:30 | 08:04 07:56 (6) |07:01 | 05556 | 05:11 |05:09 | 0545  |06:34 | 07:22 08:33 (6) | 07:16 | 08:06 09:23 (4)
|16:23 [17:11 10 10 08:06 (6) |19:55  [20:46  |21:31  [21:45  [21:44  [20112  [19:03 8 08:41(6) | 16:57 [16:17 19 09:42 (4)
208:30 | 08:02 07:54 (6) | 06:58 | 05:54 | 05:11 | 05:09 | 05:46 | 06:36 | 07:24 08:31 (6) | 07:18 | 08:08 09:24 (4)
| 16:24 [17:12 14 08:08 (6) [19:57  |20:47  [21:32  |2145  [21:42  [20:10  [19:01 13 08:44 (6) | 16:56 [16:17 19 09:43 (4)
308:30 | 08:01 07:53 (6) | 06:56  |05:53  [05:10  |05:10  |05:48  |06:37 | 07:26 08:29 (6) | 07:19 | 08:09 09:25 (4)
|16:25 |17:14 16 08:09 (6) |19:59  |20:49  |21:33  |21:44  [21:10  |20:08  |18:58 16 08:45 (6) | 16:54 |16:16 17  09:42 (4)
4108:30 09:44 (4) | 07:59 07:51 (6) | 06:54 | 05:51 | 05:09 | 05:11 | 05:49 | 06:39 | 07:27 08:28 (6) | 07:21 | 08:11 09:27 (4)
| 16:26 7 09:51(4) | 17:16 18  08:09 (6) | 20:00 | 20:51 |21:34 | 21:44 |21:09 | 20:05 | 18:56 18  08:46 (6) | 16:52 | 16:16 15 09:42 (4)
5108:30 09:44 (4) | 07:57 07:50 (6) | 06:52 | 05:49  |05:08  |05:12  |05:51  |06:40 | 07:29 08:27 (6) | 07:23 | 08:12 09:28 (4)
| 16:28 9 09:53(4) 17:18 20 08:10(6)[20:02  [20:52  |21:35  |21:43  [21:07  [20:03 |18:54 19  08:46 (6) | 16:50 [16:15 13 09:41 (4)
6| 08:29 09:43 (4) | 07:56 07:50 (6) | 06:49 | 05:47  |05:08  |05:12  |05:52 | 06:42 | 07:31 08:26 (6) | 07:25 | 08:13 09:29 (4)
| 16:29 11 09:54 (4) | 17:20 20 08:10 (6) | 20:04 | 20:54 |21:36 |21:43 | 21:06 | 20:01 | 18:52 20 08:46 (6) | 16:49 | 16:15 11 09:40 (4)
708:29 09:43 (4) | 07:54 07:50 (6) | 06:47 | 05:45 | 05:07 | 05:13 | 05:54 | 06:44 | 07:32 08:26 (6) | 07:26 | 08:14 09:31 (4)
116:30 13 09:56 (4) | 17:22 20 08:10(6) |20:05  |20:56  [21:37  |21:42  [21:03  [19:58  [18:49 20 08:46 (6) | 16:47 | 16:14 9 09:40 (4)
8]08:28 09:42 (4) | 07:52 07:49 (6) | 06:45  |05:44  |05:07  |05:14  |0556  |06:45 | 07:34 08:25 (6) | 07:28 | 08:16 09:32 (4)
|16:31 15  09:57 (4) | 17:24 20 08:09(6) |20:07  |2057  |21:38  [21:42  |21:01  [19:56  |18:47 20 08:45(6) | 16:45 | 16:14 7 09:39 (4)
9]08:28 09:42 (4) | 07:51 07:50 (6) | 06:43 | 05:42 | 05:06 | 05:15 | 05:57 | 06:47 | 07:36 08:26 (6) | 07:30 | 08:17 09:35 (4)
| 16:33 17 09:59 (4) | 17:25 18  08:08 (6) | 20:09 | 20:59 |21:39 |21:41 | 21:00 | 19:54 | 18:45 19 08:45(6) | 16:44 | 16:14 2 09:36 (4)
10 | 08:27 09:41 (4) | 07:49 07:51(6) |06:40 | 05:40  |05:06  |05:16  |05:59  |06:48  |07:37 08:26 (6) | 07:32 09:22 (4) | 08:18
|16:3¢ 18 09:59 (4) | 17:27 17 08:08(6) [20:11  [21:00  |21:40  |21:40  |20:58  [19:52  [18:43 18 08:44 (6) |16:42 11  09:33 (4) | 16:13
11| 08:27 09:41 (4) | 07:47 07:51(6) |06:38 | 05:38  |05:05  |05:17  |06:00 |06:50  |07:39 08:27 (6) | 07:34 09:21 (4) | 08:19
116:36 19 10:00 (4) | 17:29 14 08:05(6) |20:12  [21:02  |21:40  |21:40  |20:56  [19:49  [18:40 16 08:43(6) |16:40 14 09:35 (4) | 16:13
12| 08:26 09:41 (4) | 07:45 07:53 (6) | 06:36  |05:37  |05:05  |05:18  |06:02  |06:52 | 07:41 08:28 (6) | 07:35 09:19 (4) | 08:20
[16:37 20 10:01 (4) | 17:31 10 08:03 (6) [20:14  [21:04  [21:41  |21:39  [20:54  [19:47  [18:38 12 08:40(6) |16:39 18 09:37 (4) | 16:13
1308:26 09:41 (4) | 07:43 |06:3¢  |05:35  [05:05 |05:19  |06:03 |06:53 | 07:43 08:30 (6) | 07:37 09:19 (4) | 08:21
116:39 22 10:03 (4) | 17:33 |20:116  |21:05  |21:42  |21:38  |2052  |19:45 | 18:36 8 08:38(6)|16:37 19  09:38 (4) | 16:13
14| 08:25 09:41 (4) | 07:41 | 06:31 | 05:34 | 05:05 | 05:20 | 06:05 | 06:55 | 07:44 | 07:39 09:17 (4) | 08:22
| 16:40 22 10:03 (4) |17:35 |20:17 | 21:07 |21:42 |21:37 | 20:50 | 19:42 | 18:34 | 16:36 21 09:38 (4) | 16:13
1508:24 09:41 (4) | 07:39 |06:29  |05:32  |05:04  |05:22  |06:07 |06:56 | 07:46 | 07:41 09:17 (4) | 08:23
|16:42 23 10:04 (4) | 17:36 |20:19  |21:08 [21:43  [21:36  |20:48  |19:40  |18:32 |16:3¢ 22 09:39 (4) | 16:13
16 | 08:23 09:41 (4) | 07:38 |06:27  |05:31  |05:04  |05:23  |06:08 |06:58 | 07:48 | 07:42 09:16 (4) | 08:24
|16:43 24  10:05 (4) | 17:38 [20:21  |21:10  [21:43  |21:35 2046  [19:38 [ 18:30 [16:33 24 09:40 (4) | 16:13
17 | 08:22 09:41 (4) | 07:36 | 06:25 | 05:29 | 05:04 | 05:24 | 06:10 | 07:00 | 07:49 | 07:44 09:16 (4) | 08:24
116:45 25  10:06 (4) | 17:40 |20:22  |21:11  [21:44  |21:34 2044  [19:35  [18:27 [16:32 25 09:41(4) | 16:14
18| 08:21 09:41 (4) | 07:34 |06:223  |0528  [05:04  |0525  |06:11  [07:01  |07:51 | 07:46 09:17 (4) | 08:25
116:46 25 10:06 (4) | 17:42 |20:24  |21:13  |21:44  |21:33  |2042  [19:33 | 18:25 [16:30 25 09:42 (4) | 16:14
19 | 08:20 09:41 (4) | 07:32 |06:21  |05:226  |05:04  |05:26  |06:13  |07:03  |07:53 | 07:47 09:17 (4) | 08:26
| 16:48 25 10:06 (4) | 17:44 | 20:26 |21:14 |21:45 |21:32 | 20:40 | 19:31 | 18:23 | 16:29 25 09:42 (4) | 16:14
20 | 08:19 09:41 (4) | 07:30 |06:19  |05:225  |05:04  |05:28  |06:15  |07:05 | 0755 | 07:49 09:17 (4) | 08:27 10:16 (1)
11650 26 10:07 (4) | 17:46 |20:27  |21:16  [2145  [21:31  |20:38  [19:28 | 18:21 |16:228 26  09:43 (4) | 16:14 2 10:18(1)
21| 08:18 09:41 (4) | 07:28 |06:16 | 05223  |05:04  |05:29  |06:16  |07:06  |07:56 | 07:51 09:17 (4) | 08:27 10:17 (1)
|1651 26 10:07 (4) | 17:47 [20:20  |21:17  [21:45  |21:29  [20:36  [19:26 [ 18:19 1627 25 09:42 (4) | 16:15 2 10:19(1)
22108:17 09:42 (4) | 07:26 | 06:14 | 05:22 | 05:05 | 05:30 | 06:18 | 07:08 | 07:58 | 07:52 09:17 (4) | 08:28 10:17 (1)
116:53 26 10:08 (4) | 17:49 [20:31  |21:18  [21:46  [21:28  [20:34  [19:24  [18:17 [16:26 26  09:43 (4) | 16:15 2 10:19(1)
23| 08:16 09:42 (4) | 07:23 |06:12  |0521  [05:05  |05:32  |06:19  |07:09 | 08:00 | 07:54 09:18 (4) | 08:28 10:17 (1)
116:55 25  10:07 (4) | 17:51 |20:32  |21:20  |21:46  |21:27 2082 [19:22  |18:15 |16:24 25 09:43 (4) | 16:16 2 10:19(1)
24 108:15 09:43 (4) | 07:21 | 06:10 | 05:20 | 05:05 | 05:33 | 06:21 | 07:11 | 08:02 | 07:56 09:18 (4) | 08:29
| 16:56 25 10:08 (4) | 17:53 | 20:34 |21:21 | 21:46 |21:26 | 20:30 [19:19 |18:13 | 16:23 25 09:43 (4) | 16:16
25| 08:14 09:43 (4) | 07:19 |06:08  |05:19  |05:06  |05:34  |06:23  |07:13  |07:03 | 07:57 09:18 (4) | 08:29
11658 25 10:08 (4) | 17:55 |20:36 |21:23  [2146  [21:24 2027  [1947  [17:11 16222 25 09:43 (4) | 16:17
26 | 08:12 09:44 (4) | 07:17 |06:06 | 05:17  |05:06  |05:36  |06:24  |07:14  |07:05 | 07:59 09:19 (4) | 08:29
| 17:00 23 10:07 (4) | 17:56 | 20:37 | 21:24 | 21:46 |21:23 | 20:25 [ 19:15 |17:09 | 16:21 24 09:43 (4) | 16:18
27| 08:11 09:45 (4) | 07:15 | 06:04 | 05:16 | 05:06 | 05:37 | 06:26 | 07:16 | 07:07 | 08:00 09:20 (4) | 08:30
[17:02 22 10:07 (4) | 17:58 |20:39  |21:25  [2146  [21:21 20223  [19:12  [17:07 [16:21 23 09:43 (4) | 16:18
28 | 08:10 09:45 (4) | 07:13 |06:02 0515  [05:07  |05:39  |06:28  |07:18 | 07:09 | 08:02 09:21 (4) | 08:30
117:03 22 10:07 (4) | 18:00 |20:41  |21:226  |21:46  |21:20  |20:21  [19:10  [17:05 |16:20 23 09:44 (4) | 16:19
29| 08:08 09:47 (4) | | 06:00 | 05:14 | 05:07 | 05:40 | 06:29 | 07:19 | 07:10 | 08:03 09:21 (4) | 08:30
| 17:05 19 10:06 (4) | | 20:42 |21:28 |21:46 |21:18 |20:19 | 19:08 |17:03 | 16:19 22 09:43 (4) | 16:20
30 | 08:07 09:48 (4) | |05:58 | 05:13  |05:08  |0542  |06:31  |07:21  |07:12 | 08:05 09:23 (4) | 08:30
11707 17 10:05 (4) | |20:44  |2129  [2145  [21:47  |20:16  [19:05 | 17:01 |16:18 20  09:43 (4) | 16:21
31 08:05 09:49 (4) | | 105112 | |05:43  |06:32 | |07:14 | | 08:30
117209 14 10:03 (4) | | 12130 | |21:15  |20:14 | | 16:59 | | 16:22
Sonnenscheinstunden | 260 | 278 | 416 | 484 | 498 | 501 | 453 | 381 | 332 | 267 | 245
astr.max.mégl.Beschattung | 565 | 10 197 | | | | | | | 207 | 468 | 120

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

Tag im Monat Sonnenaufgang  (SS:MM) Zeitpunkt (SS:MM) Schattenanfang (WEA mit erstem Schatten)
Sonnenuntergang (SS:MM)  Minuten mit Schatten Zeitpunkt (SS:MM) Schattenende (WEA mit letztem Schatten)
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ﬁro]ek(: Beschreibung: Ausdruck/Seite
Wichtige ergédnzende Anmerkungen z.B. zur Datengrundlage befinden sich im Textteil der 14.08.2014 11:16 /3
Twerberg—GE—AUQUSH 4 Untersuchung. Bei den MaBstében der dargestellten Karten handelt es sich um

Naherungswerte Lizenzierter Anwender:
Die ISO-Schattenliniendarstellung (jahrliche Belastung fiir einen Rezeptor mit 360°- enveco GmbH
Rundumblick in 0 m Héhe tiber Grund) erfolgt fiir einen begrenzten Ausschnitt der dargestellten Grevener StraBe 61c

Karte und nur fiir den in der Legende angegebenen Bereich der Schattenwurfdauer. DE-48149 Munster

Die WEA-Typen wurden dem WEA-Katalog der Software entnommen. Daher miissen die in der (+49) 0251 - 315810
WEA-Liste angegebenen Parameter nicht notwendigerweise mit den Projektparametern enveco / mail@enveco.de
Ubereinstimmen. Berechnet:

-

HADOW - Kalender

Berechnung: ImmissionspunktberechnungSchattenrezeptor: C - IP C

oraussetzungen fur Berechnung des Schattenwurfs

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

|Januar |Februar |April |Mai |Juni [Juli |August  |SeptembeiOktober |November |Dezember
| | | | | | | | | |
108:30 | 08:04 07:55 (6) |07:01 | 05556 | 05:11 |05:09 | 0545  |06:34 | 07:22 | 07:16 | 08:06 09:22 (4)
|16:23 [17:11 6 13 08:08(6) |19:55  [20:46  |21:31  [21:45  [21:44  [20112  [19:03 |16:57 [16:17 20 09:42 (4)
208:30 | 08:02 07:54 (6) | 06:58 | 05:54 | 05:11 | 05:09 | 05:46 | 06:36 | 07:24 08:34 (6) | 07:18 | 08:08 09:23 (4)
| 16:24 [17:12 16 08:10(6) [19:57  |20:47  [21:32  |21:45  |21:12  [20:10 | 19:01 8 08:42(6) | 16:56 [16:17 19 09:42 (4)
308:30 09:44 (4) | 08:01 07:53 (6) | 06:56  |05:53  |05:10  |05:10  |05:48  |06:37 | 07:26 08:31 (6) | 07:19 | 08:09 09:24 (4)
|16:25 5 09:49 (4) [17:14 18 08:11(6) |19:59  |20:49  |21:33  |21:44  [21:10  |20:08  |18:58 14  08:45(6) | 16:54 [16:16 17  09:41 (4)
4108:30 09:43 (4) | 07:59 07:51 (6) | 06:54 | 05:51 | 05:09 | 05:11 | 05:49 | 06:39 | 07:27 08:30 (6) | 07:21 | 08:11 09:26 (4)
| 16:26 8 09:51(4) |17:16 19 08:10 (6) | 20:00 | 20:51 |21:34 | 21:44 |21:09 | 20:05 | 18:56 16 08:46 (6) | 16:52 | 16:16 16 09:42 (4)
5108:30 09:42 (4) | 07:57 07:51(6) |06:52 | 05:49  |05:08  |05:12  |05:51  |06:40 | 07:29 08:28 (6) | 07:23 | 08:12 09:26 (4)
11628 11  09:53 (4) | 17:18 20 08:11(6)[20:02  [20:52  |21:35  |21:43  [21:07  [20:03 |18:54 18 08:46 (6) | 16:50 [16:15 15  09:41 (4)
6| 08:29 09:41 (4) | 07:56 07:51(6) |06:49 | 05:47  |05:08  |05:12  |05:52  |06:42 | 07:31 08:28 (6) | 07:25 | 08:13 09:27 (4)
| 16:29 13 09:54 (4) | 17:20 20 08:11(6) | 20:04 | 20:54 |21:36 |21:43 | 21:06 | 20:01 | 18:52 19 08:47 (6) | 16:49 | 16:15 13 09:40 (4)
708:29 09:41 (4) | 07:54 07:51 (6) | 06:47 | 05:45 | 05:07 | 05:13 | 05:54 | 06:44 | 07:32 08:27 (6) | 07:26 | 08:14 09:29 (4)
116:30 15 09:56 (4) | 17:22 20 08:11(6)[20:05  |20:56  [21:37  |21:42  [21:03  [19:58  [18:49 20 08:47 (6) | 16:47 [16:14 11 09:40 (4)
8]08:28 09:41 (4) | 07:52 07:51 (6) | 06:45  |05:44  |05:07  |05:14  |0556  |06:45 | 07:34 08:26 (6) | 07:28 | 08:16 09:31 (4)
116:31 15  09:56 (4) | 17:24 18 08:09 (6) |20:07  |20:57  |21:38  |21:42  [21:01  |19:56  |18:47 20 08:46 (6) | 16:45 | 16:14 8 09:39 (4)
9]08:28 09:41 (4) | 07:51 07:52 (6) | 06:43 | 05:42 | 05:06 | 05:15 | 05:57 | 06:47 | 07:36 08:26 (6) | 07:30 | 08:17 09:32 (4)
| 16:33 17 09:58 (4) | 17:25 17 08:09 (6) | 20:09 | 20:59 |21:39 |21:41 | 21:00 | 19:54 | 18:45 20 08:46 (6) | 16:44 | 16:14 6 09:38 (4)
10 | 08:27 09:40 (4) | 07:49 07:53 (6) |06:40 | 05:40  |05:06  |05:16  |05:59  |06:48  |07:37 08:27 (6) | 07:32 09:23 (4) | 08:18
|16:3¢ 19 09:59 (4) | 17:27 14 08:07(6) |20:11  [21:00  [21:40  |21:40 |20:58  [19:52  [18:43 18  08:45 (6) | 16:42 7 09:30 (4) | 16:13
11| 08:27 09:40 (4) | 07:47 07:54 (6) | 06:38 | 05:38  |05:05  |05:17  |06:00 |06:50 | 07:39 08:27 (6) | 07:34 09:21 (4) | 08:19
116:36 20  10:00 (4) | 17:29 11 08:05(6) [20:12  [21:02  [21:40  |21:40  |20:56  [19:49  [18:40 18 08:45(6) |16:40 12 09:33 (4) | 16:13
12| 08:26 09:40 (4) | 07:45 07:58 (6) | 06:36  |05:37  |05:05  |05:18  |06:02  |06:52 | 07:41 08:28 (6) | 07:35 09:19 (4) | 08:20
[16:37 20 10:00 (4) | 17:31 2 08:00(6)20:14  [21:04  [21:41  |21:39  |20:54  [19:47  [18:38 14 08:42(6)[16:39 16 09:35(4) | 16:13
1308:26 09:40 (4) | 07:43 |06:3¢  |05:35  [05:05 |05:19  |06:03 |06:53 | 07:43 08:29 (6) | 07:37 09:18 (4) | 08:21
116:39 22 10:02 (4) | 17:33 |20:116  |21:05  |21:42  |21:38  |20:52 | 19:45  [18:36 12  08:41(6) |16:37 19  09:37 (4) | 16:13
141 08:25 09:40 (4) | 07:41 | 06:31 | 05:34 | 05:05 | 05:20 | 06:05 | 06:55 | 07:44 08:33 (6) | 07:39 09:17 (4) | 08:22
| 16:40 23 10:03 (4) |17:35 |20:17 | 21:07 |21:42 |21:37 | 20:50 | 19:42 | 18:34 4 08:37 (6) | 16:36 20 09:37 (4) | 16:13
15 | 08:24 09:40 (4) | 07:39 |06:29  |05:32  |05:04 |05:22  |06:07 |06:56 | 07:46 | 07:41 09:16 (4) | 08:23
|16:42 23 10:03 (4) | 17:36 |20:19  |21:08 [21:43  [21:36  |20:48  |19:40  |18:32 |16:3¢ 22 09:38 (4) | 16:13
16 | 08:23 09:40 (4) | 07:38 |06:27  |05:31  |05:04  |05:23  |06:08 |06:58 | 07:48 | 07:42 09:16 (4) | 08:24
|16:43 24 10:04 (4) | 17:38 [20:21  |21:10  [21:43  |21:35 2046  [19:38 [ 18:30 [16:33 23 09:39 (4) | 16:13
17 | 08:22 09:40 (4) | 07:36 | 06:25 | 05:29 | 05:04 | 05:24 | 06:10 | 07:00 | 07:49 | 07:44 09:16 (4) | 08:24
116:45 25  10:05 (4) | 17:40 |20:22  |21:11  [21:44  |21:34 2044  [19:35  [18:27 [16:32 24  09:40 (4) | 16:14
18| 08:21 09:41 (4) | 07:34 |06:223  |0528  [05:04  |0525  |06:11  [07:01  |07:51 | 07:46 09:16 (4) | 08:25
116:46 24  10:05 (4) | 17:42 |20:24  |21:13  |21:44  |21:33  |2042  [19:33 | 18:25 [16:30 24  09:40 (4) | 16:14
19| 08:20 09:40 (4) | 07:32 | 06:21 | 05:26 | 05:04 | 05:26 | 06:13 | 07:03 | 07:53 | 07:47 09:16 (4) | 08:26
| 16:48 25 10:05(4) | 17:44 | 20:26 |21:14 |21:45 |21:32 | 20:40 | 19:31 | 18:23 | 16:29 25 09:41(4) | 16:14
20 | 08:19 09:40 (4) | 07:30 |06:19  |05:225  |05:04  |05:28  |06:15  |07:05 | 0755 | 07:49 09:17 (4) | 08:27
11650 26  10:06 (4) | 17:46 |20:27  |21:16  [2145  [21:31  |20:38  [19:28 | 18:21 |16:228 25 09:42 (4) | 16:14
21| 08:18 09:41 (4) | 07:28 |06:16 | 05223  |05:04  |05:29  |06:16  |07:06  |07:56 | 07:51 09:16 (4) | 08:27
|16:51 25  10:06 (4) | 17:47 [20:20  |21:17  [21:45  |21:29  [20:36  [19:26 [ 18:19 1627 25 09:41 (4) | 16:15
22108:17 09:41 (4) | 07:26 | 06:14 | 05:22 | 05:05 | 05:30 | 06:18 | 07:08 | 07:58 | 07:52 09:16 (4) | 08:28
116:53 26 10:07 (4) | 17:49 [20:31  |21:18  [21:46  [21:28  [20:34  [19:24  [18:17 [16:26 26  09:42(4) | 16:15
23| 08:16 09:41 (4) | 07:23 |06:12  |0521  [05:05  |05:32  |06:19  |07:09 | 08:00 | 07:54 09:17 (4) | 08:28
116:55 25  10:06 (4) | 17:51 |20:32  |21:20  |21:46  |21:27 2082 [19:22  |18:15 |16:24 25 09:42 (4) | 16:16
24 108:15 09:42 (4) | 07:21 | 06:10 | 05:20 | 05:05 | 05:33 | 06:21 | 07:11 | 08:02 | 07:56 09:18 (4) | 08:29
| 16:56 24 10:06 (4) | 17:53 | 20:34 |21:21 | 21:46 |21:26 | 20:30 [19:19 |18:13 | 16:23 24 09:42 (4) | 16:16
25| 08:14 09:43 (4) | 07:19 |06:08  |05:19  |05:06  |05:34  |06:23  |07:13  |07:03 | 07:57 09:17 (4) | 08:29
11658 24 10:07 (4) | 17:55 |20:36 |21:23  [2146  [21:24 2027  [1947  [17:11 16222 25 09:42 (4) | 16:17
26 | 08:12 09:43 (4) | 07:17 |06:06 | 05:17  |05:06  |05:36  |06:24  |07:14  |07:05 | 07:59 09:18 (4) | 08:29
|17:00 23 10:06 (4) | 17:56 |20:37  |21:24  |21:46  |21:23 2025  [19:15  [17:09 16221 24 09:42 (4) | 16:18
27| 08:11 09:44 (4) | 07:15 | 06:04 | 05:16 | 05:06 | 05:37 | 06:26 | 07:16 | 07:07 | 08:00 09:19 (4) | 08:30
[17:02 22 10:06 (4) | 17:58 |20:39  |21:25  [2146  [21:21 20223  [19:12  [17:07 [16:21 23 09:42(4) | 16:18
28 | 08:10 09:45 (4) | 07:13 |06:02 0515  [05:07  |05:39  |06:28  |07:18 | 07:09 | 08:02 09:20 (4) | 08:30
117:03 20 10:05 (4) | 18:00 8  08:06 (6] |20:41  |21:226  |21:46  |21:20  |20:21  [19:10  [17:05 |16:20 23 09:43 (4) | 16:19
29| 08:08 09:47 (4) | | 06:00 | 05:14 | 05:07 | 05:40 | 06:29 | 07:19 | 07:10 | 08:03 09:20 (4) | 08:30
| 17:05 18 10:05(4) | | 20:42 |21:28 |21:46 |21:18 |20:19 | 19:08 |17:03 | 16:19 22 09:42 (4) | 16:20
30 | 08:07 09:48 (4) | |05:58 | 05:13  |05:08  |0542  |06:31  |07:21  |07:12 | 08:05 09:22 (4) | 08:30
11707 15  10:03 (4) | |20:44  |2129  [2145  [21:47  |20:16  [19:05 | 17:01 |16:18 20  09:42 (4) | 16:21
31 08:05 09:49 (4) | | 105112 | |05:43  |06:32 | |07:14 | | 08:30
117209 12 1001 (4) | | 12130 | |21:15  |20:14 | | 16:59 | | 16:22
Sonnenscheinstunden | 260 | 278 | 416 | 484 | 498 | 501 | 453 | 381 | 332 | 267 | 245
astr.max.mégl.Beschattung | 569 | 14 188 | | | | | | | 201 | 454 | 125

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

Tag im Monat Sonnenaufgang  (SS:MM) Zeitpunkt (SS:MM) Schattenanfang (WEA mit erstem Schatten)
Sonnenuntergang (SS:MM)  Minuten mit Schatten Zeitpunkt (SS:MM) Schattenende (WEA mit letztem Schatten)
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ﬁro]ek(: Beschreibung: Ausdruck/Seite
Wichtige ergédnzende Anmerkungen z.B. zur Datengrundlage befinden sich im Textteil der 14.08.2014 11:16 / 4
Twerberg—GE—AUQUSH 4 Untersuchung. Bei den MaBstében der dargestellten Karten handelt es sich um

Naherungswerte Lizenzierter Anwender:
Die ISO-Schattenliniendarstellung (jahrliche Belastung fiir einen Rezeptor mit 360°- enveco GmbH
Rundumblick in 0 m Héhe tiber Grund) erfolgt fiir einen begrenzten Ausschnitt der dargestellten Grevener StraBe 61c

Karte und nur fiir den in der Legende angegebenen Bereich der Schattenwurfdauer. DE-48149 Munster

Die WEA-Typen wurden dem WEA-Katalog der Software entnommen. Daher miissen die in der (+49) 0251 - 315810
WEA-Liste angegebenen Parameter nicht notwendigerweise mit den Projektparametern enveco / mail@enveco.de
Ubereinstimmen. Berechnet:

-

HADOW - Kalender

Berechnung: ImmissionspunktberechnungSchattenrezeptor: D - IP D

oraussetzungen fur Berechnung des Schattenwurfs

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

|Januar |Februar |April |Mai |Juni [Juli |August  |SeptembeiOktober |November |Dezember
| | | | | | | | | |
108:30 09:45 (4) | 08:04 07:57 (6) |07:01 | 0556 | 05:11 |05:09 | 0545  |06:34 | 07:22 | 07:16 | 08:06 09:26 (4)
| 16:23 12 09:57 (4) [17:11 15 08:12(6) | 19:55 | 20:46 |21:31 | 21:45 |21:14 |20:12 | 19:03 | 16:57 |16:17 23 09:49 (4)
208:30 09:45 (4) | 08:02 07:55 (6) | 06:58 | 05:54 | 05:11 | 05:09 | 05:46 | 06:36 | 07:24 08:37 (6) | 07:18 | 08:08 09:27 (4)
|16:24 13 09:58 (4) | 17:12 18 08:13(6) [19:57  |20:47  [21:32  |2145  |21:12  [20:10 | 19:01 6 08:43(6) | 16:56 [16:17 22 09:49 (4)
308:30 09:45 (4) | 08:01 07:55 (6) | 06:56  |05:53  |05:10  |05:10  |05:48  |06:37 | 07:26 08:34 (6) | 07:19 | 08:09 09:28 (4)
116:25 14 09:59 (4) | 17:14 19 08:14(6) |19:59  [20:49  |21:33  |21:44  [21:10  |20:08  |18:58 12  08:46 (6) | 16:54 [16:16 20  09:48 (4)
4108:30 09:44 (4) | 07:59 07:53 (6) | 06:54 | 05:51 | 05:09 | 05:11 | 05:49 | 06:39 | 07:27 08:33 (6) | 07:21 | 08:11 09:29 (4)
| 16:26 16 10:00 (4) | 17:16 20 08:13 (6) | 20:00 | 20:51 |21:34 | 21:44 |21:09 | 20:05 | 18:56 15 08:48 (6) | 16:52 | 16:16 20 09:49 (4)
5108:30 09:45 (4) | 07:57 07:53(6) |06:52 | 05:49  |05:08  |05:12  |05:51 | 06:40 | 07:29 08:30 (6) | 07:23 | 08:12 09:30 (4)
11628 16 10:01 (4) | 17:18 20 08:13(6)[20:02  [20:52  |21:35  |21:43  [21:07  [20:03 |18:54 18 08:48 (6) | 16:50 [16:15 18 09:48 (4)
6| 08:29 09:44 (4) | 07:56 07:53 (6) | 06:49 | 05:47  |05:08  |05:12  |05:552 | 06:42 | 07:31 08:30 (6) | 07:25 | 08:13 09:30 (4)
| 16:29 18 10:02 (4) | 17:20 20 08:13 (6) | 20:04 | 20:54 |21:36 |21:43 | 21:06 | 20:01 | 18:52 19 08:49 (6) | 16:49 | 16:15 18 09:48 (4)
708:29 09:45 (4) | 07:54 07:54 (6) | 06:47 | 05:45 | 05:07 | 05:13 | 05:54 | 06:44 | 07:32 08:29 (6) | 07:26 | 08:14 09:32 (4)
116:30 18  10:03 (4) | 17:22 19 08:13(6) [20:05  |20:56  [21:37  |21:42  [21:03  [19:558  [18:49 20  08:49 (6) | 16:47 [16:14 16  09:48 (4)
8]08:28 09:44 (4) | 07:52 07:53 (6) | 06:45  |05:44  |05:07  |05:14  |0556  |06:45 | 07:34 08:28 (6) | 07:28 | 08:16 09:33 (4)
116:31 20  10:04 (4) | 17:24 18 08:11(6) |20:07  |20:57  |21:38  |21:42  [21:01  |19:56  |18:47 20 08:48 (6) | 16:45 |16:14 15 09:48 (4)
9]08:28 09:45 (4) | 07:51 07:54 (6) | 06:43 | 05:42 | 05:06 | 05:15 | 05:57 | 06:47 | 07:36 08:28 (6) | 07:30 | 08:17 09:33 (4)
| 16:33 20 10:05(4) [17:25 17 08:11(6) | 20:09 | 20:59 |21:39 |21:41 | 21:00 | 19:54 | 18:45 20 08:48 (6) | 16:44 | 16:14 15 09:48 (4)
10 | 08:27 09:44 (4) | 07:49 07:55(6) |06:40 | 05:40  |05:06  |05:16  |05:59  |06:48  |07:37 08:29 (6) | 07:32 | 08:18 09:34 (4)
|16:3¢ 22 10:06 (4) | 17:27 14 08:09 (6) |20:11  [21:00  [21:40  |21:40  |20:58  [19:52  [18:43 19  08:48 (6) | 16:42 [16:13 13 09:47 (4)
11| 08:27 09:44 (4) | 07:47 07:57 (6) | 06:38 | 05:38  |05:05  |05:17  |06:00 |06:50 | 07:39 08:29 (6) | 07:34 09:30 (4) | 08:19 09:35 (4)
116:36 22 10:06 (4) | 17:29 9 08:06(6) 20112  [21:02  |21:40  [21:40  [20:56  |19:49  [18:40 18 08:47(6) | 16:40 5 09:35(4) [16:13 12 09:47 (4)
12| 08:26 09:44 (4) | 07:45 | 06:36 | 05:37 | 05:05 | 05:18 | 06:02 | 06:52 | 07:41 08:29 (6) | 07:35 09:27 (4) | 08:20 09:37 (4)
116:37 23 10:07 (4) | 17:31 |20:14  |21:04  [21:41  |21:39  [20:54 | 19:47  [18:38 17 08:46(6) [16:39 11 09:38(4) [16:13 11  09:48 (4)
1308:26 09:45 (4) | 07:43 |06:3¢  |05:35  [05:05  |05:19  |06:03 |06:53 | 07:43 08:30 (6) | 07:37 09:25 (4) | 08:21 09:39 (4)
116:39 24 10:09 (4) | 17:33 |20:116  |21:05  |21:42  |21:38  |20:52 | 19:45  |18:36 14 08:44 (6) | 16:37 16  09:41 (4) | 16:13 8 09:47 (4)
141 08:25 09:45 (4) | 07:41 | 06:31 | 05:34 | 05:05 | 05:20 | 06:05 | 06:55 | 07:44 08:32 (6) | 07:39 09:23 (4) | 08:22 09:39 (4)
| 16:40 24 10:09 (4) | 17:35 |20:17 | 21:07 |21:42 |21:37 | 20:50 | 19:42 | 18:34 10 08:42(6) | 16:36 18 09:41(4) | 16:13 7 09:46 (4)
15 | 08:24 09:45 (4) | 07:39 |06:29  |05:32  |05:04 |05:22  |06:07 |06:56 | 07:46 | 07:41 09:23 (4) | 08:23 09:41 (4)
|16:42 25 10:10 (4) | 17:36 |20:19  |21:08 [21:43  [21:36  |20:48  |19:40  |18:32 |16:3¢ 20 09:43 (4) | 16:13 4 09:45 (4)
16 | 08:23 09:45 (4) | 07:38 |06:27  |05:31  |05:04  |05:23  |06:08 |06:58 | 07:48 | 07:42 09:22 (4) | 08:24
|16:43 25 10:10 (4) | 17:38 [20:21  |21:10  [21:43  |21:35 2046  [19:38 [ 18:30 [16:33 22 09:44 (4) | 16:13
17 | 08:22 09:45 (4) | 07:36 | 06:25 | 05:29 | 05:04 | 05:24 | 06:10 | 07:00 | 07:49 | 07:44 09:22 (4) | 08:24
116:45 26 10:11 (4) | 17:40 |20:22  |21:11  [21:44  |21:34 2044  [19:35  [18:27 [16:32 23 09:45(4) | 16:14
18| 08:21 09:46 (4) | 07:34 |06:223  |0528  [05:04  |0525  |06:11  [07:01  |07:51 | 07:46 09:22 (4) | 08:25
116:46 25 10:11 (4) | 17:42 |20:24  |21:13  |21:44  |21:33  |2042  [19:33 | 18:25 [16:30 24  09:46 (4) | 16:14
19| 08:20 09:45 (4) | 07:32 | 06:21 | 05:26 | 05:04 | 05:26 | 06:13 | 07:03 | 07:53 | 07:47 09:22 (4) | 08:26
| 16:48 26 10:11(4) [ 17:44 | 20:26 |21:14 |21:45 |21:32 | 20:40 | 19:31 | 18:23 | 16:29 24 09:46 (4) | 16:14
20 | 08:19 09:46 (4) | 07:30 |06:19  |05:225  |05:04  |05:28  |06:15  |07:05 | 0755 | 07:49 09:22 (4) | 08:27
11650 25 10:11 (4) | 17:46 |20:27  |21:16  [2145  [21:31  |20:38  [19:28 | 18:21 |16:228 25 09:47 (4) | 16:14
21| 08:18 09:46 (4) | 07:28 |06:16 | 05223  |05:04  |05:29  |06:16  |07:06  |07:56 | 07:51 09:21 (4) | 08:27
|1651 26 10:12 (4) | 17:47 [20:20  |21:17  [21:45  |21:29  [20:36  [19:26 [ 18:19 1627 26 09:47 (4) | 16:15
22108:17 09:47 (4) | 07:26 | 06:14 | 05:22 | 05:05 | 05:30 | 06:18 | 07:08 | 07:58 | 07:52 09:22 (4) | 08:28
[16:53 25  10:12(4) | 17:49 [20:31  |21:18  [21:46  [21:28  [20:34  [19:24  [18:17 [16:26 25  09:47 (4) | 16:15
23| 08:16 09:47 (4) | 07:23 |06:12  |0521  [05:05  |05:32  |06:19  |07:09 | 08:00 | 07:54 09:22 (4) | 08:28
116:55 24 10:11 (4) | 17:51 |20:32  |21:20  |21:46  |21:27 2082 [19:21  [18:15 |16:24 26 09:48 (4) | 16:16
24 108:15 09:48 (4) | 07:21 | 06:10 | 05:20 | 05:05 | 05:33 | 06:21 | 07:11 | 08:02 | 07:56 09:23 (4) | 08:29
| 16:56 24 10:12(4) [17:53 | 20:34 |21:21 | 21:46 |21:26 | 20:30 [19:19 |18:13 | 16:23 25 09:48 (4) | 16:16
25| 08:14 09:49 (4) | 07:19 |06:08  |05:19  |05:06  |05:34  |06:23  |07:13  |07:03 | 07:57 09:22 (4) | 08:29
11658 23 10:12(4) | 1755 |20:36 |21:23  [2146  [21:24 2027  [1947  [17:11 16222 26  09:48 (4) | 16:17
26 | 08:12 09:49 (4) | 07:17 |06:06 | 05:17  |05:06  |05:36  |06:24  |07:14  |07:05 | 07:59 09:23 (4) | 08:29
| 17:00 22 10:11(4) | 17:56 | 20:37 | 21:24 | 21:46 |21:23 | 20:25 [ 19:15 |17:09 | 16:21 25 09:48 (4) | 16:18
27| 08:11 09:51 (4) | 07:15 | 06:04 | 05:16 | 05:06 | 05:37 | 06:26 | 07:16 | 07:07 | 08:00 09:24 (4) | 08:30
[17:02 20 10:11 (4) | 17:58 6 |20:39  |21:25  [2146  [21:21 20223 [19:12  [17:07 [16:21 25 09:49 (4) | 16:18
28 | 08:10 09:52 (4) | 07:13 |06:02 0515  [05:07  |05:39  |06:28  |07:18 | 07:09 | 08:02 09:25 (4) | 08:30 09:48 (4)
11703 17 10:09 (4) | 18:00 12 |20:41  |21:226  |21:46  |21:20  |[20:21  [19:10  [17:05 |16:20 24  09:49 (4) | 16:19 4 0952 (4)
29| 08:08 09:54 (4) | | 06:00 | 05:14 | 05:07 | 05:40 | 06:29 | 07:19 | 07:10 | 08:03 09:25 (4) | 08:30 09:47 (4)
| 17:05 15 10:09 (4) | | | 20:42 |21:28 |21:46 |21:18 |20:19 | 19:08 |17:03 | 16:19 24 09:49 (4) | 16:20 6 09:53 (4)
30 | 08:07 09:55 (4) | | |05:58 | 05:13  |05:08  |0542  |06:31  |07:21  |07:12 | 08:05 09:26 (4) | 08:30 09:47 (4)
11707 11 10:06 (4) | | |20:44  |2129  [2145  [21:47  |20:16  [19:05 | 17:01 |16:18 23 09:49 (4) | 16:21 8 09:55 (4)
31| 08:05 09:59 (4) | | | 105112 | |05:43  |06:32 | |07:14 | | 08:30 09:45 (4)
117:09 3 10:02(4) | | | 12130 | |21:15  |20:14 | | 16:59 | [16:22 10  09:55 (4)
Sonnenscheinstunden | 260 | 278 | | 416 | 484 | 498 | 501 | 453 | 381 | 332 | 267 | 245
astr.max.mégl.Beschattung | 624 | 18 | 189 | | | | | | | 208 | 437 | 250

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

Tag im Monat Sonnenaufgang  (SS:MM) Zeitpunkt (SS:MM) Schattenanfang (WEA mit erstem Schatten)
Sonnenuntergang (SS:MM)  Minuten mit Schatten Zeitpunkt (SS:MM) Schattenende (WEA mit letztem Schatten)
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WindPRO version 2.8.552 Jul 2012

ﬁro]ek(: Beschreibung: Ausdruck/Seite
Wichtige ergédnzende Anmerkungen z.B. zur Datengrundlage befinden sich im Textteil der 14.08.2014 11:16 /5
Twerberg—GE—AUQUSH 4 Untersuchung. Bei den MaBstében der dargestellten Karten handelt es sich um

Naherungswerte Lizenzierter Anwender:
Die ISO-Schattenliniendarstellung (jahrliche Belastung fiir einen Rezeptor mit 360°- enveco GmbH
Rundumblick in 0 m Héhe tiber Grund) erfolgt fiir einen begrenzten Ausschnitt der dargestellten Grevener StraBe 61c

Karte und nur fiir den in der Legende angegebenen Bereich der Schattenwurfdauer. DE-48149 Munster

Die WEA-Typen wurden dem WEA-Katalog der Software entnommen. Daher miissen die in der (+49) 0251 - 315810
WEA-Liste angegebenen Parameter nicht notwendigerweise mit den Projektparametern enveco / mail@enveco.de
Ubereinstimmen. Berechnet:

-

HADOW - Kalender

Berechnung: ImmissionspunktberechnungSchattenrezeptor: E - IP E

oraussetzungen fur Berechnung des Schattenwurfs
Die dargestellten Zeiten sind die astronomisch maximal mégliche Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint taglich von Sonnenauf- bis -untergang
Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb
|Januar |Februar |April |Mai |Juni |Juli |August  |SeptembefOktober |November |Dezember
[ \ I [ [ \ | | | \
1108:30 09:48 (4) | 08:04 07:57 (6) | 07:01 105:56 | 05:11 ] 05:09 |05:45 | 06:34 | 07:22 107:16 | 08:06 09:29 (4)
| 16:23 15 10:03 (4) [ 17:11 16 08:13(6) | 19:55 | 20:46 |21:31 | 21:45 |21:14 |20:12 | 19:03 | 16:57 |16:17 24 09:53 (4)
208:30 09:48 (4) | 08:02 07:56 (6) | 06:58 | 05:54 | 05:11 | 05:09 | 05:46 | 06:36 | 07:24 08:37 (6) | 07:18 | 08:08 09:31 (4)
| 16:24 16 10:04 (4) | 17:12 18  08:14 (6) | 19:57 | 20:47 | 21:32 | 21:45 |21:12 | 20:10 |19:01 8 08:45(6) | 16:56 |16:17 23 09:54 (4)
308:30 09:48 (4) | 08:01 07:56 (6) | 06:56  |05:53  [05:10  |05:110  |05:48  |06:37  |07:26 08:35 (6) | 07:19 | 08:09 09:31 (4)
116:25 17 10:05 (4) | 17:14 19 08:15(6) | 19:59  |2049  |21:33 | 21:44 |21:10 | 20:08 | 18:58 13 08:48 (6) | 16:54 |16:16 22 09:53 (4)
408:30 09:47 (4) | 07:59 07:54 (6) | 06:54 | 05:51 | 05:09 | 05:11 | 05:49 | 06:39 | 07:27 08:33 (6) | 07:21 | 08:10 09:32 (4)
| 16:26 18 10:05(4) [17:16 20 08:14 (6) | 20:00 | 20:51 |21:34 | 21:44 |21:09 | 20:05 | 18:56 16 08:49 (6) | 16:52 | 16:16 22 09:54 (4)
5)08:29 09:48 (4) | 07:57 07:54 (6) | 06:52  |05:49 | 05:08 | 05:12 | 05:51 106:40 | 07:29 08:31 (6) | 07:23 | 08:12 09:33 (4)
11628 19 10:07 (4) | 17:18 21 08:15(6) [20:02  [20:52  [21:35  |21:43  |21:07  [20:03  [18:54 18 08:49 (6) | 16:50 [16:15 21 09:54 (4)
6]08:29 09:47 (4) | 07:56 07:54 (6) | 06:49 | 05:47 | 05:08 ] 05:12 |05:552 | 06:42 | 07:31 08:31 (6) | 07:25 | 08:13 09:33 (4)
| 16:29 20 10:07 (4) | 17:20 21 08:15 (6) | 20:04 | 20:54 |21:36 |21:43 | 21:06 | 20:01 | 18:52 19 08:50 (6) | 16:49 | 16:15 20 09:53 (4)
708:29 09:48 (4) | 07:54 07:54 (6) | 06:47 | 05:45 | 05:07 | 05:13 | 05:54 | 06:44 | 07:32 08:30 (6) | 07:26 | 08:14 09:35 (4)
| 16:30 20 10:08 (4) | 17:22 20 08:14 (6) | 20:05 | 20:56 |21:37 | 21:42 121:03 | 19:58 | 18:49 21 08:51 (6) | 16:47 |16:14 19 09:54 (4)
808:28 09:47 (4) | 07:52 07:54 (6) | 06:45  |05:44  |05:07 |05:14  |05:56  |06:45  |07:34 08:29 (6) | 07:28 | 08:16 09:35 (4)
| 16:31 22 10:09 (4) | 17:24 19 08:13(6) |20:07  |20:57  |21:38 | 21:42 |21:01 |19:56  |18:47 21  08:50 (6) | 16:45 |16:14 19 09:54 (4)
908:28 09:48 (4) | 07:51 07:55 (6) | 06:43 | 05:42 | 05:06 | 05:15 | 05:57 | 06:47 | 07:36 08:29 (6) | 07:30 | 08:17 09:36 (4)
| 16:33 22 10:10(4) | 17:25 17 08:12 (6) | 20:09 | 20:59 |21:39 |21:41 |21:00 | 19:54 | 18:45 21 08:50 (6) | 16:44 |16:14 17 09:53 (4)
10 | 08:27 09:48 (4) | 07:49 07:56 (6) | 06:40 | 05:40 | 05:06 | 05:16 |05:59  |06:48 | 07:37 08:29 (6) | 07:32 | 08:18 09:37 (4)
|16:3¢ 23 10:11 (4) | 17:27 15 08:11 (6) | 20:11 121:00  |21:40  |21:40  [20:58  |19:52  |18:43 20 08:49 (6) | 16:42 |16:13 16 09:53 (4)
11]08:27 09:47 (4) | 07:47 07:57 (6) | 06:38 | 05:38 | 05:05 105:17 |06:00 | 06:50 | 07:39 08:30 (6) | 07:34 | 08:19 09:38 (4)
| 16:36 24 10:11(4) | 17:29 11 08:08 (6) | 20:12 | 21:02 | 21:40 | 21:40 | 20:56 | 19:49 | 18:40 19 08:49 (6) | 16:40 | 16:13 15 09:53 (4)
12| 08:26 09:47 (4) | 07:45 | 06:36 | 05:37 | 05:05 | 05:18 | 06:02 | 06:52 | 07:41 08:30 (6) | 07:35 09:33 (4) | 08:20 09:39 (4)
| 16:37 25 10:12 (4) | 17:31 |20:14 | 21:04 |21:41 |21:39 | 20:54 | 19:47 | 18:38 17 08:47 (6) | 16:39 8 09:41(4) [16:13 15 09:54 (4)
13| 08:26 09:48 (4) | 07:43 |06:3¢  |05:35  [05:05 |05:19  |06:03  |06:53  |07:43 08:31 (6) | 07:37 09:30 (4) | 08:21 09:40 (4)
|16:39 25 10:13(4) | 17:33 |20:16  |21:05  |21:42 | 21:38 |20:;52 | 1945 | 18:36 14 08:45 (6) | 16:37 14 09:44 (4) |16:13 14  09:54 (4)
14| 08:25 09:48 (4) | 07:41 | 06:31 | 05:34 | 05:05 | 05:20 | 06:05 | 06:55 | 07:44 08:33 (6) | 07:39 09:28 (4) | 08:22 09:40 (4)
| 16:40 26 10:14(4) | 17:35 120:17 | 21:07 | 21:42 |21:37 | 20:50 | 19:42 | 18:34 10 08:43 (6) | 16:36 17 09:45 (4) [ 16:13 13 09:53 (4)
15 | 08:24 09:49 (4) | 07:39 |06:29  [05:32  |05:04  |05:22 |06:07  |06:56 | 07:46 | 07:41 09:27 (4) | 08:23 09:41 (4)
|16:42 25 10:14 (4) | 17:36 |20:19  [21:08  [21:43  |21:36  |20:48  [19:40  [18:32 |16:3¢ 19 09:46 (4) | 16:13 12  09:53 (4)
16 | 08:23 09:49 (4) | 07:38 |06:27 | 05:31 105:04 | 05:23 |06:08 | 06:58 | 07:48 | 07:42 09:27 (4) | 08:24 09:42 (4)
| 16:43 26 10:15(4) | 17:38 | 20:21 |21:10 |21:43 |21:35 | 20:46 19:38 | 18:30 | 16:33 21 09:48 (4) | 16:13 11 09:53 (4)
17 | 08:22 09:49 (4) | 07:36 | 06:25 | 05:29 | 05:04 | 05:24 | 06:10 | 07:00 | 07:49 | 07:44 09:26 (4) | 08:24 09:44 (4)
| 16:45 26 10:15 (4) | 17:40 | 20:22 |21:11 | 21:44 |21:34 | 20:44 | 19:35 | 18:27 | 16:32 23 09:49 (4) | 16:14 9 0953 (4)
18 | 08:21 09:49 (4) | 07:34 |06:23  |05:28  [05:04  |05:25 | 06:11 1 07:01 107:51 | 07:46 09:26 (4) | 08:25 09:45 (4)
116:46 27  10:16 (4) | 17:42 |20:24  |21:13  |2144  |21:33 |20:42  |19:33 | 18:25 116:30 24  09:50 (4) | 16:14 8  09:53(4)
19 | 08:20 09:49 (4) | 07:32 | 06:21 | 05:26 | 05:04 | 05:26 | 06:13 | 07:03 | 07:53 | 07:47 09:26 (4) | 08:26 09:45 (4)
| 16:48 26 10:15(4) | 17:44 | 20:26 |21:14 | 21:45 |21:32 | 20:40 | 19:31 | 18:23 | 16:29 24 09:50 (4) [ 16:14 8 09:53(4)
20| 08:19 09:50 (4) | 07:30 |06:19  |05:225  |05:04 | 05:28 |06:15  |07:05 | 07:55 | 07:49 09:26 (4) | 08:27 09:46 (4)
11650 25 10:15(4) | 17:46 |20:27  |21:16  [2145  [21:31 |20:38  [19:28 [ 18:21 |16:28 25 09:51 (4) | 16:14 8  09:54 (4)
2108:18 09:50 (4) | 07:28 |06:16 | 05:23 | 05:04 | 05:29 |06:16 | 07:06 | 07:56 1 07:51 09:25 (4) | 08:27 09:47 (4)
116:51 26 10:16 (4) | 17:47 [20:29  |21:17  [2145  |21:29  [20:36  [19:26 [ 18:19 [16:27 26 09:51 (4) | 16:15 7 09:54 (4)
22 |08:17 09:51 (4) | 07:26 | 06:14 | 05:22 | 05:05 | 05:30 | 06:18 | 07:08 | 07:58 | 07:52 09:26 (4) | 08:28 09:47 (4)
| 16:53 25 10:16 (4) | 17:49 |120:31 |21:18 | 21:45 |21:28 | 20:34 | 19:24 | 18:17 | 16:26 25 0951 (4) |16:15 7 0954 (4)
2308:16 09:51 (4) | 07:23 |06:12 | 05:21 10505  |05:32  [06:19  |07:09 | 08:00 | 07:54 09:26 (4) | 08:28 09:47 (4)
11655 24 10:15(4) | 17:51 |20:32  |21:20  |21:46 |21:27 |20:32 | 19:21 | 18:15 |16:24 26 09:52 (4) | 16:16 7 09:54 (4)
24 108:15 09:52 (4) | 07:21 | 06:10 | 05:20 | 05:05 | 05:33 | 06:21 | 07:11 | 08:02 | 07:56 09:27 (4) | 08:29 09:48 (4)
| 16:56 24 10:16(4) | 17:53 |20:34 |21:21 | 21:46 |21:26 |20:30 | 19:19 | 18:13 | 16:23 26 09:53 (4) | 16:16 8 09:56 (4)
25 08:14 09:53 (4) | 07:19 |06:08  |05:19 | 05:06 | 05:34 |06:223  |07:13 | 07:03 | 07:57 09:26 (4) | 08:29 09:48 (4)
11658 23 10:16 (4) | 17:55 |20:36  [21:23  [21:46  [21:24  |20:27  [19:17  [17:11 |16:22 26 09:52(4) | 16:17 8  09:56 (4)
26| 08:12 09:54 (4) | 07:17 |06:06 | 05:17 | 05:06 | 05:36 |06:24 | 07:14 | 07:05 | 07:59 09:27 (4) | 08:29 09:48 (4)
| 17:00 21 10:15 (4) | 17:56 |20:37 | 21:24 | 21:46 |21:23 | 20:25 [ 19:15 |17:09 | 16:21 26 09:53 (4) | 16:18 9 0957 (4)
27 | 08:11 09:55 (4) | 07:15 | 06:04 | 05:16 | 05:06 | 05:37 | 06:26 | 07:16 | 07:07 | 08:00 09:28 (4) | 08:30 09:47 (4)
| 17:02 19 10:14 (4) | 17:58 6 |20:39 |21:25 | 21:46 |21:21 |20:23 [19:12 | 17:07 | 16:21 25 09:53 (4) | 16:18 1" 09:58 (4)
28 08:10 09:56 (4) | 07:13 |06:02  |05:15  [05:07 |05:39  |06:28  |07:18  |07:09 | 08:02 09:28 (4) | 08:30 09:48 (4)
117:03 17 10:13(4) | 18:00 12 | 20:41 |21:26 | 21:46 | 21:20 | 20:21 |19:10  [17:05 116:20 26 09:54 (4) |16:19 11 09:59 (4)
29 | 08:08 09:59 (4) | | 06:00 | 05:14 | 05:07 | 05:40 | 06:29 | 07:19 | 07:10 | 08:03 09:28 (4) | 08:30 09:48 (4)
| 17:05 13 10:12(4) | | | 20:42 |21:28 | 21:46 |21:18 |120:19 | 19:08 | 17:03 | 16:19 25 09:53 (4) | 16:20 12 10:00 (4)
30 | 08:07 10:01 (4) | | |05:58  |05:13 | 05:08 | 05:42 | 06:31 107:21 | 07:12 | 08:05 09:29 (4) | 08:30 09:48 (4)
117:07 8  10:09 (4) | | |20:44  |21:29  [21:45  [21:47  |20:16  [19:05  [17:01 |16:18 25 09:54 (4) | 16:21 13 10:01 (4)
31 08:05 | | | |05:12 | | 05:43 |06:32 | 107:14 | | 08:30 09:47 (4)
117:09 | | | |21:30 | 2115  [20:14 | | 16:59 | [16:22 14 10:01 (4)
Sonnenscheinstunden | 260 | 278 | | 416 | 484 | 498 | 501 | 453 | 381 | 332 | 267 | 245
astr.max.mégl.Beschattung | 647 | 18 | 197 | | | | | | | 217 | 431 | 423
Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergegeben (Sommerzeit wie Bezugsjahr):
Tag im Monat Sonnenaufgang  (SS:MM) Zeitpunkt (SS:MM) Schattenanfang (WEA mit erstem Schatten)
Sonnenuntergang (SS:MM) Minuten mit Schatten Zeitpunkt (SS:MM) Schattenende (WEA mit letztem Schatten)
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ﬁro]ek(: Beschreibung: Ausdruck/Seite
Wichtige ergédnzende Anmerkungen z.B. zur Datengrundlage befinden sich im Textteil der 14.08.2014 11:16 /6
Twerberg—GE—AUQUSH 4 Untersuchung. Bei den MaBstében der dargestellten Karten handelt es sich um

Naherungswerte Lizenzierter Anwender:
Die ISO-Schattenliniendarstellung (jahrliche Belastung fiir einen Rezeptor mit 360°- enveco GmbH
Rundumblick in 0 m Héhe tiber Grund) erfolgt fiir einen begrenzten Ausschnitt der dargestellten Grevener StraBe 61c

Karte und nur fiir den in der Legende angegebenen Bereich der Schattenwurfdauer. DE-48149 Munster

Die WEA-Typen wurden dem WEA-Katalog der Software entnommen. Daher miissen die in der (+49) 0251 - 315810
WEA-Liste angegebenen Parameter nicht notwendigerweise mit den Projektparametern enveco / mail@enveco.de
Ubereinstimmen. Berechnet:

-

HADOW - Kalender

Berechnungq: ImmissionspunktberechnungSchattenrezeptor: F - IP F

oraussetzungen fur Berechnung des Schattenwurfs
Die dargestellten Zeiten sind die astronomisch maximal mégliche Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint taglich von Sonnenauf- bis -untergang
Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb
|Januar |Februar |April |Mai |Juni |Juli |August  |SeptembefOktober |November |Dezember
[ \ I [ [ \ | | | \
1108:30 09:50 (4) | 08:04 07:58 (6) | 07:01 105:56 | 05:11 ] 05:09 |05:45 | 06:34 | 07:22 107:16 | 08:06 09:32 (4)
[16:23 17 10:07 (4) | 17:11 17 08:15(6) [ 19:55  |20:46 | 21:31 |21:45  |21:14 20112 [19:03 | 16:57 [16:17 25  09:57 (4)
208:30 09:50 (4) | 08:02 07:57 (6) | 06:58 | 05:54 | 05:11 | 05:09 | 05:46 | 06:36 | 07:24 08:39 (6) | 07:18 | 08:08 09:33 (4)
| 16:24 19 10:09 (4) | 17:12 19 08:16 (6) | 19:57 | 20:47 | 21:32 | 21:45 |21:12 | 20:10 |19:01 7 08:46 (6) | 16:56 |16:17 25 09:58 (4)
308:30 09:50 (4) | 08:01 07:57 (6) | 06:56  |05:53  [05:10  |05:110  |05:48  |06:37  |07:26 08:36 (6) | 07:19 | 08:09 09:34 (4)
116:25 20  10:10 (4) | 17:14 19 08:16(6) | 19:59 | 2049  |21:33 | 21:44 |21:10 | 20:08 | 18:58 13 08:49 (6) | 16:54 |16:16 23 09:57 (4)
408:30 09:50 (4) | 07:59 07:55 (6) | 06:54 | 05:51 | 05:09 | 05:11 | 05:49 | 06:39 | 07:27 08:35 (6) | 07:21 | 08:10 09:35 (4)
| 16:26 20 10:10(4) | 17:16 21 08:16 (6) | 20:00 | 20:51 |21:34 | 21:44 |21:09 | 20:05 | 18:56 16  08:51 (6) | 16:52 | 16:16 23  09:58 (4)
5)08:29 09:50 (4) | 07:57 07:55(6) | 06:52 | 05:49 | 05:08 | 05:12 | 05:51 106:40 | 07:29 08:33 (6) | 07:23 | 08:12 09:35 (4)
11628 21 10:11(4) | 17:18 21 08:16(6) [20:02  [20:52  [21:35  |21:43  |21:07  [20:03  [18:54 18 08:51 (6) | 16:50 |16:15 23 09:58 (4)
608:29 09:50 (4) | 07:56 07:55 (6) | 06:49 | 05:47 | 05:08 ] 05:12 |05:552 | 06:42 | 07:31 08:32 (6) | 07:25 | 08:13 09:36 (4)
116:29 21 10:11 (4) | 17:20 21 08:16(6) |20:04  [20:54  |21:36  |21:43  [21:05  |20:01 |18:52 19 08:51 (6) | 16:48 [16:15 21 09:57 (4)
708:29 09:50 (4) | 07:54 07:56 (6) | 06:47 | 05:45 | 05:07 | 05:13 | 05:54 | 06:44 | 07:32 08:31 (6) | 07:26 | 08:14 09:37 (4)
| 16:30 238 10:13 (4) [ 17:22 20 08:16 (6) | 20:05 | 20:56 |21:37 | 21:42 121:03 | 19:58 | 18:49 21 08:52 (6) | 16:47 |16:14 21 09:58 (4)
808:28 09:50 (4) | 07:52 07:55(6) | 06:45  |05:44  [05:07  |05:14  |05:56  |06:45  |07:34 08:30 (6) | 07:28 | 08:16 09:38 (4)
116:31 23 10:13(4) | 17:24 19 08:14(6) |20:07  |20:57  |21:38 | 21:42 |21:01 |19:56  |18:47 21 0851 (6) | 16:45 |16:14 20 09:58 (4)
908:28 09:51 (4) | 07:51 07:56 (6) | 06:43 | 05:42 | 05:06 | 05:15 | 05:57 | 06:47 | 07:36 08:30 (6) | 07:30 | 08:17 09:38 (4)
| 16:33 23  10:14(4) | 17:25 17 08:13 (6) | 20:09 | 20:59 |21:39 |21:41 |21:00 | 19:54 | 18:45 21 08:51(6) | 16:44 |16:14 20 09:58 (4)
10 | 08:27 09:50 (4) | 07:49 07:58 (6) | 06:40 | 05:40 | 05:06 | 05:16 |05:59  |06:48 | 07:37 08:31 (6) | 07:32 | 08:18 09:39 (4)
|16:3¢ 25 10:15(4) | 17:27 14 08:12 (6) | 20:11 |21:00  |21:40  |21:40  |20:58  |19:52  |18:43 20 08:51(6) | 16:42 |16:13 19 09:58 (4)
11]08:27 09:50 (4) | 07:47 07:59 (6) | 06:38 | 05:38 | 05:05 105:17 |06:00 | 06:50 | 07:39 08:31 (6) | 07:34 | 08:19 09:40 (4)
116:36 25 10:15(4) | 17:29 10 08:09 (6) [20:12  [21:02  [21:40  [21:40  [20:56  [19:49  [18:40 19  08:50 (6) | 16:40 [16:13 18  09:58 (4)
12| 08:26 09:50 (4) | 07:45 | 06:36 | 05:37 | 05:05 | 05:18 | 06:02 | 06:52 | 07:41 08:31 (6) | 07:35 | 08:20 09:41 (4)
| 16:37 26 10:16 (4) | 17:31 |20:14 | 21:04 |21:41 |21:39 | 20:54 | 19:47 | 18:38 18  08:49 (6) | 16:39 116:13 18 09:59 (4)
13| 08:26 09:51 (4) | 07:43 |06:3¢  |05:35  [05:05 |05:19  |06:03  |06:53  |07:43 08:32 (6) | 07:37 09:35 (4) | 08:21 09:42 (4)
|16:39 26 10:17 (4) | 17:33 |20:16  |21:05  |21:42 | 21:38 |20:;52 | 1945 | 18:36 15 08:47 (6) | 16:37 11 0946 (4) |16:13 17  09:59 (4)
14| 08:25 09:51 (4) | 07:41 | 06:31 | 05:34 | 05:05 | 05:20 | 06:05 | 06:55 | 07:44 08:34 (6) | 07:39 09:32 (4) | 08:22 09:42 (4)
| 16:40 26 10:17 (4) | 17:35 120:17 | 21:07 | 21:42 |21:37 | 20:50 | 19:42 | 18:34 12 08:46 (6) | 16:36 15 09:47 (4) [ 16:13 16 09:58 (4)
15 | 08:24 09:52 (4) | 07:39 |06:29  [05:32  |05:04  |05:22 |06:07  |06:56 | 07:46 08:37 (6) | 07:41 09:31 (4) | 08:23 09:43 (4)
|16:42 26 10:18 (4) | 17:36 |20:19  [21:08  [21:43  |21:36  |20:48  [19:40  [18:32 5 08:42(6)[16:3¢ 18 09:49 (4) [16:13 15 09:58 (4)
16 | 08:23 09:52 (4) | 07:38 |06:27 | 05:31 105:04 | 05:23 |06:08 | 06:58 | 07:48 | 07:42 09:31 (4) | 08:24 09:44 (4)
116:43 26 10:18 (4) | 17:38 | 20:21 |21:10 | 21:43 |21:35 |20:46  [19:38 | 18:30 | 16:33 19 09:50 (4) | 16:13 14  09:58 (4)
17 | 08:22 09:52 (4) | 07:36 | 06:25 | 05:29 | 05:04 | 05:24 | 06:10 | 07:00 | 07:49 | 07:44 09:30 (4) | 08:24 09:45 (4)
|16:45 27 10:19 (4) | 17:40 | 20:22 |21:11 | 21:44 | 21:34 | 20:44 119:35 | 18:27 |16:32 21 09:51 (4) | 16:14 14 09:59 (4)
18 | 08:21 09:53 (4) | 07:34 |06:23  |05:28  [05:04  |05:25 | 06:11 1 07:01 107:51 | 07:46 09:30 (4) | 08:25 09:46 (4)
116:46 26 10:19 (4) | 17:42 |20:24  |21:13  |2144  |21:33 |20:42  |19:33 | 18:25 116:30 23 09:53 (4) |16:14 13 09:59 (4)
19 | 08:20 09:52 (4) | 07:32 | 06:21 | 05:26 | 05:04 | 05:26 | 06:13 | 07:03 | 07:53 | 07:47 09:30 (4) | 08:26 09:46 (4)
| 16:48 26 10:18 (4) | 17:44 | 20:26 |21:14 | 21:45 |21:32 | 20:40 | 19:31 | 18:23 | 16:29 24 09:54 (4) [16:14 13 09:59 (4)
20| 08:19 09:53 (4) | 07:30 |06:19  |05:225  |05:04 | 05:28 |06:15  |07:05 | 07:55 | 07:49 09:30 (4) | 08:27 09:47 (4)
11650 26 10:19 (4) | 17:46 |20:27  |21:16  [2145  [21:31 |20:38  [19:28 [ 18:21 |16:28 24 09:54 (4) |16:14 13 10:00 (4)
2108:18 09:54 (4) | 07:28 |06:16 | 05:23 | 05:04 | 05:29 |06:16 | 07:06 | 07:56 1 07:51 09:29 (4) | 08:27 09:48 (4)
116:51 25 10:19 (4) | 17:47 [20:29  |21:17  [2145  |21:29  [20:36  [19:26 [ 18:19 [16:27 25 09:54 (4) [16:15 12 10:00 (4)
22 |08:17 09:55 (4) | 07:26 | 06:14 | 05:22 | 05:05 | 05:30 | 06:18 | 07:08 | 07:58 | 07:52 09:29 (4) | 08:28 09:48 (4)
| 16:53 24 10:19 (4) | 17:49 |120:31 |21:18 | 21:45 |21:28 | 20:34 | 19:24 | 18:17 | 16:26 26 09:55 (4) | 16:15 12 10:00 (4)
2308:16 09:55 (4) | 07:23 |06:12 | 05:21 10505  |05:32  [06:19  |07:09 | 08:00 | 07:54 09:29 (4) | 08:28 09:48 (4)
11655 24 10:19 (4) | 17:51 |20:32  |21:20  |21:46 |21:27 |20:32 | 19:21 | 18:15 |16:24 27 09:56 (4) |16:16 12 10:00 (4)
24 108:15 09:56 (4) | 07:21 | 06:10 | 05:20 | 05:05 | 05:33 | 06:21 | 07:11 | 08:02 | 07:56 09:30 (4) | 08:29 09:49 (4)
| 16:56 23  10:19(4) | 17:53 |20:34 |21:21 | 21:46 |21:26 |20:30 | 19:19 | 18:13 | 16:23 26 09:56 (4) | 16:16 13 10:02 (4)
25 08:14 09:57 (4) | 07:19 |06:08  |05:19 | 05:06 | 05:34 |06:223  |07:13 | 07:03 | 07:57 09:29 (4) | 08:29 09:49 (4)
11658 22 10:19 (4) | 17:55 |20:36  [21:23  [21:46  [21:24  |20:27  [19:17  [17:11 |16:22 27 09:56 (4) | 16:17 13 10:02 (4)
26| 08:12 09:58 (4) | 07:17 |06:06 | 05:17 | 05:06 | 05:36 |06:24 | 07:14 | 07:05 | 07:59 09:30 (4) | 08:29 09:49 (4)
| 17:00 19 10:17 (4) | 17:56 |20:37 | 21:24 | 21:46 |21:23 | 20:25 [ 19:15 |17:09 | 16:21 26 09:56 (4) | 16:18 13 10:02 (4)
27 | 08:11 09:59 (4) | 07:15 | 06:04 | 05:16 | 05:06 | 05:37 | 06:26 | 07:16 | 07:07 | 08:00 09:31 (4) | 08:30 09:49 (4)
|17:02 18 10:17 (4) | 17:58 9 | 20:39 |21:25 | 21:46 | 21:21 | 20:23 |19:12 117:07 | 16:21 26 09:57 (4) | 16:18 14 10:03 (4)
28 08:10 10:01 (4) | 07:13 |06:02  |05:15  [05:07 |05:39  |06:28  |07:18  |07:09 | 08:02 09:31 (4) | 08:30 09:50 (4)
117:03 14 10:15(4) | 18:00 13 | 20:41 |21:26 | 21:46 | 21:20 | 20:21 |19:10  [17:05 116:20 27 09:58 (4) |16:19 15  10:05 (4)
29 | 08:08 10:03 (4) | | 06:00 | 05:14 | 05:07 | 05:40 | 06:29 | 07:19 | 07:10 | 08:03 09:31 (4) | 08:30 09:50 (4)
| 17:05 11 10:14 (4) | | | 20:42 |21:28 | 21:46 |21:18 |120:19 | 19:08 | 17:03 | 16:19 26 09:57 (4) | 16:20 15 10:05 (4)
30 | 08:07 | | |05:58  |05:13 | 05:08 | 05:42 | 06:31 107:21 | 07:12 | 08:05 09:32 (4) | 08:30 09:50 (4)
117:07 | | |20:44  |21:229  [21:45  [21:17  |20:16  |19:05  [17:01 |16:18 26 09:58 (4) | 16:21 16 10:06 (4)
31 08:05 | | | |05:12 | | 05:43 |06:32 | 107:14 | | 08:30 09:49 (4)
117:09 | | | |21:30 | 2115  [20:14 | | 16:59 | [16:22 17 10:06 (4)
Sonnenscheinstunden | 260 | 278 | | 416 | 484 | 498 | 501 | 453 | 381 | 332 | 267 | 245
astr.max.mégl.Beschattung | 652 | 22 | 198 | | | | | | | 225 | 417 | 523
Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergegeben (Sommerzeit wie Bezugsjahr):
Tag im Monat Sonnenaufgang  (SS:MM) Zeitpunkt (SS:MM) Schattenanfang (WEA mit erstem Schatten)
Sonnenuntergang (SS:MM) Minuten mit Schatten Zeitpunkt (SS:MM) Schattenende (WEA mit letztem Schatten)

WindPRO, entwickelt von EMD International A/S, Niels Jernesvej 10, DK-9220 Aalborg @, Tel. +45 96 35 44 44, Fax +45 96 35 44 46, e-mail: windpro@emd.dk
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Twerberg GE_Augusti4

HADOW - Kalender

WindPRO version 2.8.552 Jul 2012

Beschreibung: Ausdruck/Seite
Wichtige ergédnzende Anmerkungen z.B. zur Datengrundlage befinden sich im Textteil der 14.08.2014 11:16/ 7
Untersuchung. Bei den MaBstében der dargestellten Karten handelt es sich um

Naherungswerte Lizenzierter Anwender:
Die ISO-Schattenliniendarstellung (jahrliche Belastung fiir einen Rezeptor mit 360°- enveco GmbH
Rundumblick in 0 m Héhe tiber Grund) erfolgt fiir einen begrenzten Ausschnitt der dargestellten Grevener StraBe 61c

Karte und nur fiir den in der Legende angegebenen Bereich der Schattenwurfdauer. DE-48149 Munster

Die WEA-Typen wurden dem WEA-Katalog der Software entnommen. Daher miissen die in der (+49) 0251 - 315810
WEA-Liste angegebenen Parameter nicht notwendigerweise mit den Projektparametern enveco / mail@enveco.de
Ubereinstimmen. Berechnet:

Berechnung: ImmissionspunktberechnungSchattenrezeptor: G - IP G

|Januar

108:30
| 16:23
2108:30
| 16:24
308:30
| 16:25
4108:30
116:26
5108:29
| 16:28
608:29
| 16:29
7108:29
| 16:30
8]08:28
| 16:31
9]08:28
116:33
10 | 08:27
| 16:34
11 08:27
| 16:36
12| 08:26
116:37
13 | 08:26
116:39
14 ] 08:25
| 16:40
15 | 08:24
| 16:42
16 | 08:23
| 16:43
17 | 08:22
| 16:45
18 | 08:21
| 16:46
19| 08:20
| 16:48
20 | 08:19
116:50
21]08:18
| 16:51
22108:17
| 16:53
23108:16
| 16:55
24]08:15
1 16:56
25| 08:14
| 16:58
26 | 08:12
| 17:00
27| 08:11
117:02
28 | 08:10
117:03
29| 08:08
117:05
30 | 08:07
117:07
31108:05
| 17:09
Sonnenscheinstunden | 260
astr.max.mégl.Beschattung |

20

21

21

22

22

24

24

24

24

25

26

25

26

26

27

27

26

27

26

25

24

24

23

22

20

647

Tag im Monat Sonnenaufgang

oraussetzungen fur Berechnung des Schattenwurfs

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

|Februar |April |Mai |Juni [Juli |August  |SeptembeiOktober |November |Dezember

| | | | | | | | | |
09:51 (4) | 08:04 07:59 (6) |07:01 | 0556 | 05:11 |05:09 | 0545  |06:34 | 07:22 | 07:16 | 08:06 09:35 (4)
10:11 (4) [ 17:11 18 08:17(6) |19:556  [20:46  [21:31  [21:45  [21:44  [20112  [19:03 | 16:57 [16:17 25 10:00 (4)
09:51 (4) | 08:02 07:58 (6) | 06:58 | 05:54 | 05:11 | 05:09 | 05:46 | 06:36 | 07:24 |07:18 | 08:08 09:36 (4)
10:12 (4) | 17:12 20 08:18(6) [19:57  [20:47  |21:32  |21:45  |21:12  [20:10 [ 19:01 | 16:56 [16:17 25  10:01 (4)
09:52 (4) | 08:01 07:58 (6) | 06:56  |05:53  |05:10  |05:10  |05:48  |06:37 | 07:26 08:39 (6) | 07:19 | 08:09 09:36 (4)
10:13 (4) | 17:14 20 08:18(6) |19:59  [20:49  |21:33  [21:44  |21:10  [20:08  |18:58 10 08:49 (6) | 16:54 |16:16 25  10:01 (4)
09:51 (4) | 07:59 07:57 (6) | 06:54 | 05:51 | 05:09 | 05:11 | 05:49 | 06:39 | 07:27 08:37 (6) | 07:21 | 08:10 09:37 (4)
10:13 (4) | 17:16 21 08:18 (6) | 20:00 | 20:51 |21:34 | 21:44 |21:09 | 20:05 | 18:56 14 08:51(6) | 16:52 | 16:16 24 10:01 (4)
09:52 (4) | 07:57 07:57 (6) |06:52 | 05:49  |05:08  |05:12  |05:51 | 06:40 | 07:29 08:35 (6) | 07:23 | 08:12 09:37 (4)
10:14 (4) | 17:18 21 08:18(6) [20:02  [20:52  |21:35  |21:43  [21:07  [20:03 |1854 17 08:52(6)|16:50 [16:15 24 10:01 (4)
09:51 (4) | 07:56 07:57 (6) | 06:49 | 05:47  |05:08  |05:12  |05:52 | 06:42 | 07:31 08:34 (6) | 07:25 | 08:13 09:38 (4)
10:15 (4) | 17:20 20 08:17(6) |20:04  |20:54  [21:36  |21:43  [21:05  [20:01 [1852 19 08:53(6)|16:48 [16:15 23 10:01 (4)
09:52 (4) | 07:54 07:57 (6) | 06:47 | 05:45 | 05:07 | 05:13 | 05:54 | 06:44 | 07:32 08:33 (6) | 07:26 | 08:14 09:39 (4)
10:16 (4) | 17:22 20 08:17(6)|20:05  |20:56  [21:37  |21:42  [21:03  [19:58  [18:49 20 0853 (6) | 16:47 [16:14 23 10:02 (4)
09:52 (4) | 07:52 07:57 (6) | 06:45  |05:44  |05:07  |05:14  |0556  |06:45 | 07:34 08:32 (6) | 07:28 | 08:16 09:39 (4)
10:16 (4) | 17:24 18 08:15(6) |20:07  |20:57  |21:38  |21:42  [21:01  |19:56 | 18:47 21  08:53 (6) | 16:45 |16:14 22 10:01 (4)
09:53 (4) | 07:51 07:58 (6) | 06:43 | 05:42 | 05:06 | 05:15 | 05:57 | 06:47 | 07:36 08:32 (6) | 07:30 | 08:17 09:40 (4)
10:17 (4) | 17:25 16 08:14 (6) | 20:09 | 20:59 |21:39 |21:41 | 21:00 | 19:54 | 18:45 21 08:53 (6) | 16:44 | 16:14 21 10:01 (4)
09:53 (4) | 07:49 08:00 (6) |06:40 | 05:40  |05:06  |05:16  |05:59 | 06:48  |07:37 08:32 (6) | 07:32 | 08:18 09:41 (4)
10:18 (4) | 17:27 12 08:12(6) |20:11  |21:00  [21:40  |21:40 |20:58  [19:52  [18:43 21  08:53 (6) | 16:42 [16:13 20  10:01 (4)
09:52 (4) | 07:47 08:02 (6) | 06:38 | 05:38  |05:05  |05:17  |06:00 |06:50 | 07:39 08:32 (6) | 07:34 | 08:19 09:41 (4)
10:18 (4) | 17:29 6 08:08(6) 20112  [21:02  |21:40  [21:40  [20:56  |19:49  [18:40 20 08:52(6) | 16:40 [16:13 20 10:01 (4)
09:53 (4) | 07:45 | 06:36 | 05:37 | 05:05 | 05:18 | 06:02 | 06:52 | 07:41 08:32 (6) | 07:35 | 08:20 09:43 (4)
10:18 (4) | 17:31 |20:14  |21:04  |21:41  |21:39  [20:54  [19:47  [18:38 19  08:51(6) | 16:39 [16:13 19 10:02 (4)
09:54 (4) | 07:43 |06:3¢  |05:35  [05:05  |05:19  |06:03 |06:53 | 07:43 08:33 (6) | 07:37 09:41 (4) | 08:21 09:44 (4)
10:20 (4) | 17:33 |20:16  |21:05  |21:42  |21:38  |20:52  |19:45  [18:36 17  08:50 (6) | 16:37 4 09:45(4)|16:13 18  10:02 (4)
09:54 (4) | 07:41 | 06:31 | 05:34 | 05:05 | 05:20 | 06:05 | 06:55 | 07:44 08:34 (6) | 07:39 09:37 (4) | 08:22 09:43 (4)
10:20 (4) | 17:35 |20:17 | 21:07 |21:42 |21:37 | 20:50 | 19:42 | 18:34 14 08:48 (6) | 16:36 11 09:48 (4) | 16:13 19 10:02 (4)
09:54 (4) | 07:39 |06:29  |05:32  |05:04 |05:22  |06:07 |06:56 | 07:46 08:36 (6) | 07:41 09:35 (4) | 08:23 09:44 (4)
10:21 (4) | 17:36 [20:19  |21:08 [2143  |21:36  |20:48  [19:40  [18:32 10 08:46(6) |16:34 15 09:50 (4) |16:13 18  10:02 (4)
09:54 (4) | 07:38 |06:27  |05:31  |05:04  |05:23  |06:08 |06:58 | 07:48 | 07:42 09:34 (4) | 08:24 09:45 (4)
10:21 (4) | 17:38 [20:21  |21:10  [21:43  |21:35 2046  [19:38 [ 18:30 [16:33 18 09:52(4) [16:13 17 10:02 (4)
09:55 (4) | 07:36 | 06:25 | 05:29 | 05:04 | 05:24 | 06:10 | 07:00 | 07:49 | 07:44 09:33 (4) | 08:24 09:46 (4)
10:21 (4) | 17:40 |20:22  |21:11  [21:44  |21:34 2044  [19:35  [18:27 [16:32 20 09:53(4)[16:14 17  10:03 (4)
09:55 (4) | 07:34 |06:223  |0528  [05:04  |0525  |06:11  [07:01  |07:51 | 07:46 09:33 (4) | 08:25 09:47 (4)
10:22 (4) | 17:42 |20:24  |21:13  |21:44  |21:33  |2042  [19:33 | 18:25 |16:30 21 09:54 (4) 16114 16  10:03 (4)
09:55 (4) | 07:32 | | 06:21 | 05:26 | 05:04 | 05:26 | 06:13 | 07:03 | 07:53 | 07:47 09:33 (4) | 08:26 09:47 (4)
10:21 (4) | 17:44 | | 20:26 |21:14 |21:45 |21:32 | 20:40 | 19:31 | 18:23 | 16:29 23  09:56 (4) | 16:14 16 10:03 (4)
09:56 (4) | 07:30 | |06:19  |05:225  |05:04  |05:28  |06:15  |07:05 | 0755 | 07:49 09:33 (4) | 08:27 09:48 (4)
10:21 (4) | 17:46 | |20:27  |21:16  [2145  [21:31  |20:38  [19:28 | 18:21 |16:28 24 0957 (4) |16:14 16  10:04 (4)
09:57 (4) | 07:28 | |06:16 | 05223  |05:04  |05:29  |06:16  |07:06  |07:56 | 07:51 09:32 (4) | 08:27 09:49 (4)
10:21 (4) | 17:47 | [20:20  |21:17  [21:45  |21:29  [20:36  [19:26 [ 18:19 16227 24 09:56 (4) |16:15 16  10:05 (4)
09:58 (4) | 07:26 | | 06:14 | 05:22 | 05:05 | 05:30 | 06:18 | 07:08 | 07:58 | 07:52 09:32 (4) | 08:28 09:49 (4)
10:22 (4) | 17:49 | |20:31  |21:18  [21:45  [21:28  [20:34  [19:24  [18:17 [16:26 25 0957 (4)[16:15 16  10:05 (4)
09:58 (4) | 07:23 | |06:12  |0521  [05:05  |05:32  |06:19  |07:09 | 08:00 | 07:54 09:32 (4) | 08:28 09:49 (4)
10:21 (4) | 17:51 | |20:32  |21:20  |21:46  |21:27 2082 [19:21  [18:15 |16:24 26 0958 (4) |16:16 16  10:05 (4)
09:59 (4) | 07:21 | | 06:10 | 05:20 | 05:05 | 05:33 | 06:21 | 07:11 | 08:02 | 07:56 09:32 (4) | 08:29 09:50 (4)
10:21 (4) | 17:53 | | 20:34 |21:21 | 21:46 |21:26 | 20:30 [19:19 |18:13 | 16:23 27 09:59 (4) | 16:16 16 10:06 (4)
10:00 (4) | 07:19 | |06:08  |05:19  |05:06  |05:34  |06:23  |07:13  |07:03 | 07:57 09:32 (4) | 08:29 09:50 (4)
10:20 (4) | 17:55 | |20:36 |21:23  [2146  [21:24 2027  [1947  [17:11 1622 26 09:58 (4)|16:17 16  10:06 (4)
10:01 (4) | 07:17 6) | |06:06 | 05:17  |05:06  |05:36  |06:24  |07:14  |07:05 | 07:59 09:32 (4) | 08:29 09:50 (4)
10:19 (4) [ 1756 4 6) | |20:37  |21:24  |21:46  |21:23 2025  [19:15  [17:09 16221 27 09:59 (4) |16:18 17  10:07 (4)
10:03 (4) | 07:15 203 (6) | | 06:04 | 05:16 | 05:06 | 05:37 | 06:26 | 07:16 | 07:07 | 08:00 09:33 (4) | 08:30 09:50 (4)
10:18 (4) | 17:58 12 215 (6) | |20:39  |21:25  [2146  [21:21 20223 [19:12  [17:07 [16:21 27 10:00 (4) [16:18 17  10:07 (4)
10:05 (4) | 07:13 08:00 (6) | 06:10 |06:02 0515  [05:07  |05:39  |06:28  |07:18 | 07:09 | 08:02 09:34 (4) | 08:30 09:51 (4)
10:16 (4) | 18:00 16  08:16 (6) | |20:41  |21:226  |21:46  |21:20  |[20:21  [19:10  [17:05 |16:20 26 10:00 (4) |16:19 18  10:09 (4)
10:10 (4) | | | 06:00 | 05:14 | 05:07 | 05:40 | 06:29 | 07:19 | 07:10 | 08:03 09:34 (4) | 08:30 09:51 (4)
10:12 (4) | | | 20:42 |21:28 |21:46 |21:18 |20:19 | 19:08 |17:03 | 16:19 26 10:00 (4) | 16:20 18 10:09 (4)

| | | 05:58 | 05:13 | 05:08 | 05:42 | 06:31 | 07:21 | 07:12 | 08:05 09:35 (4) | 08:30 09:51 (4)

| | |20:44  |2129  [2145  [21:47  |20:16  [19:05 | 17:01 |16:18 26  10:01(4) | 1621 19  10:10 (4)

| | | 105:12 | |05:43  |06:32 | |07:14 | | 08:30 09:51 (4)

| | | 12130 | |21:15  |20:14 | | 16:59 | [16:22 19 10:10 (4)

| 278 | | 416 | 484 | 498 | 501 | 453 | 381 | 332 | 267 | 245

| 32 | 192 | | | | | | | 223 | 396 | 596

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

(SS:MM) Zeitpunkt (SS:MM) Schattenanfang (WEA mit erstem Schatten)
Sonnenuntergang (SS:MM)  Minuten mit Schatten Zeitpunkt (SS:MM) Schattenende (WEA mit letztem Schatten)

WindPRO, entwickelt von EMD International A/S, Niels Jernesvej 10, DK-9220 Aalborg @, Tel. +45 96 35 44 44, Fax +45 96 35 44 46, e-mail: windpro@emd.dk
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Twerberg—GE—AUQUSH 4 Untersuchung. Bei den MaBstében der dargestellten Karten handelt es sich um

Naherungswerte Lizenzierter Anwender:
Die ISO-Schattenliniendarstellung (jahrliche Belastung fiir einen Rezeptor mit 360°- enveco GmbH
Rundumblick in 0 m Héhe tiber Grund) erfolgt fiir einen begrenzten Ausschnitt der dargestellten Grevener StraBe 61c

Karte und nur fiir den in der Legende angegebenen Bereich der Schattenwurfdauer. DE-48149 Munster

Die WEA-Typen wurden dem WEA-Katalog der Software entnommen. Daher miissen die in der (+49) 0251 - 315810
WEA-Liste angegebenen Parameter nicht notwendigerweise mit den Projektparametern enveco / mail@enveco.de
Ubereinstimmen. Berechnet:

-

HADOW - Kalender

Berechnung: ImmissionspunktberechnungSchattenrezeptor: H - IP H

oraussetzungen fur Berechnung des Schattenwurfs
Die dargestellten Zeiten sind die astronomisch maximal mégliche Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint taglich von Sonnenauf- bis -untergang
Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb
|Januar |Februar |April |Mai |Juni |Juli |August  |SeptembefOktober |November |Dezember
[ \ I [ [ \ | | | \
1108:30 09:44 (4) | 08:04 07:58 (6) | 07:01 105:56 | 05:11 ] 05:09 |05:45 | 06:34 | 07:22 107:16 | 08:06 09:26 (4)
| 16:23 16 10:00 (4) [ 17:11 18  08:16 (6) | 19:55 | 20:46 |21:31 | 21:45 |21:14 |20:12 | 19:03 | 16:57 |16:17 24 09:50 (4)
208:30 09:44 (4) | 08:02 07:57 (6) | 06:58 | 05:54 | 05:11 | 05:09 | 05:46 | 06:36 | 07:24 |07:18 | 08:08 09:28 (4)
| 16:24 17 10:01 (4) | 17:12 19 08:16 (6) | 19:57 | 20:47 | 21:32 | 21:45 |21:12 |20:10 |19:01 | 16:56 |16:17 22 09:50 (4)
308:30 09:45 (4) | 08:01 07:57 (6) | 06:56  |05:53  [05:10  |05:110  |05:48  |06:37  |07:26 | 07:19 | 08:09 09:28 (4)
116:25 17 10:02 (4) | 17:14 20 08:17(6) [19:59  |20:49  |21:33 | 21:44 |21:10 | 20:08 | 18:58 | 16:54 |16:16 22 09:50 (4)
408:30 09:44 (4) | 07:59 07:56 (6) | 06:54 | 05:51 | 05:09 | 05:11 | 05:49 | 06:39 | 07:27 08:39 (6) | 07:21 | 08:11 09:29 (4)
| 16:26 18  10:02 (4) [17:16 20 08:16 (6) | 20:00 | 20:51 |21:34 | 21:44 |21:09 | 20:05 | 18:56 8 08:47(6) | 16:52 | 16:16 22  09:51(4)
508:30 09:44 (4) | 07:57 07:56 (6) | 06:52 | 05:49 | 05:08 | 05:12 | 05:51 106:40 | 07:29 08:35 (6) | 07:23 | 08:12 09:29 (4)
11628 19 10:03 (4) | 17:18 20 08:16(6) [20:02  [20:52  [21:35  |21:43  |21:07  [20:03  [18:54 13  08:48 (6) | 16:50 |16:15 21 09:50 (4)
608:29 09:44 (4) | 07:56 07:57 (6) | 06:49 | 05:47 | 05:08 ] 05:12 |05:552 | 06:42 | 07:31 08:34 (6) | 07:25 | 08:13 09:30 (4)
| 16:29 20 10:04 (4) | 17:20 18  08:15(6) | 20:04 | 20:54 |21:36 |21:43 | 21:06 | 20:01 | 18:52 16 08:50 (6) | 16:49 | 16:15 20  09:50 (4)
708:29 09:44 (4) | 07:54 07:57 (6) | 06:47 | 05:45 | 05:07 | 05:13 | 05:54 | 06:44 | 07:32 08:33 (6) | 07:26 | 08:14 09:31 (4)
| 16:30 21 10:05 (4) [17:22 17 08:14 (6) | 20:05 | 20:56 |21:37 | 21:42 | 21:03 | 19:58 | 18:49 18 08:51 (6) | 16:47 |16:14 20 09:51 (4)
808:28 09:44 (4) | 07:52 07:58 (6) | 06:45  |05:44  [05:07 |05:14  |05:56  |06:45  |07:34 08:31 (6) | 07:28 | 08:16 09:32 (4)
| 16:31 21 10:05 (4) | 17:24 14 08:12(6) |20:07  |20:57  |21:38 | 21:42 |21:01 |19:56  [18:47 19  08:50 (6) | 16:45 |16:14 18  09:50 (4)
908:28 09:45 (4) | 07:51 07:59 (6) | 06:43 | 05:42 | 05:06 | 05:15 | 05:57 | 06:47 | 07:36 08:31 (6) | 07:30 | 08:17 09:33 (4)
| 16:33 22 10:07 (4) | 17:25 11 08:10 (6) | 20:09 | 20:59 |21:39 |21:41 |21:00 | 19:54 | 18:45 20 08:51(6) | 16:44 |16:14 17 09:50 (4)
10 | 08:27 09:45 (4) | 07:49 08:04 (6) | 06:40 | 05:40 | 05:06 | 05:16 |05:59  |06:48 | 07:37 08:31 (6) | 07:32 | 08:18 09:33 (4)
|16:3¢ 22 10:07 (4) | 17:27 2 08:06 (6) | 20:11 |21:00  |21:40  |21:40  |20:58  |19:52  |18:43 20 08:51(6) | 16:42 |16:13 17 09:50 (4)
11]08:27 09:44 (4) | 07:47 |06:38 | 05:38 | 05:05 1 05:17 |06:00 | 06:50 | 07:39 08:31 (6) | 07:34 | 08:19 09:34 (4)
| 16:36 24 10:08 (4) | 17:29 | 20:12 | 21:02 | 21:40 | 21:40 | 20:56 | 19:49 | 18:40 20 08:51(6) | 16:40 |16:13 16 09:50 (4)
12| 08:26 09:44 (4) | 07:45 | 06:36 | 05:37 | 05:05 | 05:18 | 06:02 | 06:52 | 07:41 08:30 (6) | 07:35 | 08:20 09:36 (4)
116:37 24 10:08 (4) | 17:31 | 20:14 |21:04 | 21:41 | 21:39 | 20:54 | 19:47 | 18:38 19 08:49 (6) | 16:39 | 16:13 15 09:51 (4)
13| 08:26 09:45 (4) | 07:43 |06:3¢  |05:35  [05:05 |05:19  |06:03  |06:53  |07:43 08:31 (6) | 07:37 09:30 (4) | 08:21 09:37 (4)
|16:39 25 10:10 (4) | 17:33 |20:16  |21:05  |21:42 | 21:38 |20:;52 | 1945 | 18:36 18 08:49 (6) | 16:37 8 09:38(4) |16:13 14  09:51 (4)
14| 08:25 09:45 (4) | 07:41 | 06:31 | 05:34 | 05:05 | 05:20 | 06:05 | 06:55 | 07:44 08:32 (6) | 07:39 09:27 (4) | 08:22 09:37 (4)
| 16:40 25 10:10(4) | 17:35 120:17 | 21:07 | 21:42 |21:37 | 20:50 | 19:42 | 18:34 16 08:48 (6) | 16:36 12 09:39 (4) [ 16:13 13 09:50 (4)
15 | 08:24 09:46 (4) | 07:39 |06:29  [05:32  |05:04  |05:22 |06:07  |06:56 | 07:46 08:34 (6) | 07:41 09:25 (4) | 08:23 09:38 (4)
|16:42 24 10:10 (4) | 17:36 |20:19  [21:08  [21:43  |21:36  |20:48  [19:40  [18:32 12 08:46(6) |16:34 16 09:41(4) [16:13 12 09:50 (4)
16 | 08:23 09:46 (4) | 07:38 |06:27 | 05:31 105:04 | 05:23 |06:08 | 06:58 | 07:48 08:35 (6) | 07:42 09:25 (4) | 08:24 09:39 (4)
| 16:43 25 10:11(4) | 17:38 | 20:21 |21:10 |21:43 |21:35 | 20:46 19:38 | 18:30 7 08:42(6) | 16:33 18 09:43 (4) | 16:13 11 09:50 (4)
17 | 08:22 09:46 (4) | 07:36 | 06:25 | 05:29 | 05:04 | 05:24 | 06:10 | 07:00 | 07:49 | 07:44 09:24 (4) | 08:24 09:40 (4)
| 16:45 25 10:11 (4) [ 17:40 | 20:22 |21:11 | 21:44 |21:34 | 20:44 | 19:35 | 18:27 | 16:32 20 09:44 (4) [ 16:14 10 09:50 (4)
18 | 08:21 09:47 (4) | 07:34 |06:23  |05:28  [05:04  |05:25 | 06:11 1 07:01 107:51 | 07:46 09:24 (4) | 08:25 09:41 (4)
116:46 25 10:12(4) | 17:42 |20:24  |21:13  |2144  |21:33 |20:42  |19:33 | 18:25 116:30 21 09:45(4) |16:14 10  09:51 (4)
19 | 08:20 09:46 (4) | 07:32 | | 06:21 |05:26 0504  |05:26  |06:13  |07:03  |07:53 | 07:47 09:24 (4) | 08:26 09:41 (4)
| 16:48 25 10:11(4) | 17:44 | | 20:26 |21:14 | 21:45 |21:32 | 20:40 | 19:31 | 18:23 | 16:29 22 09:46 (4) [ 16:14 9 09:50 (4)
20| 08:19 09:47 (4) | 07:30 | |06:19  |05:225  |05:04 | 05:28 |06:15  |07:05 | 07:55 | 07:49 09:24 (4) | 08:27 09:42 (4)
116:50 24 10:11 (4) | 17:46 | |20:27  |21:16  [2145  [21:31 |20:38  [19:28 [ 18:21 |16:28 23 09:47 (4) | 16:14 9 09:51 (4)
2108:18 09:48 (4) | 07:28 | |06:16 | 05:23 | 05:04 | 05:29 |06:16 | 07:06 | 07:56 1 07:51 09:23 (4) | 08:27 09:43 (4)
116:51 24 10:12 (4) | 17:47 | [20:29  |21:17  [2145  |21:29  [20:36  [19:26 [ 18:19 [16:27 24  09:47 (4) | 16:15 9 09:52(4)
22 |08:17 09:49 (4) | 07:26 | | 06:14 | 05:22 | 05:05 | 05:30 | 06:18 | 07:08 | 07:58 | 07:52 09:23 (4) | 08:28 09:43 (4)
| 16:53 23 10:12(4) | 17:49 | | 20:31 |21:18 | 21:46 | 21:28 | 20:34 |19:24 | 18:17 |16:26 25 09:48 (4) | 16:15 9 09:52(4)
2308:16 09:49 (4) | 07:23 | |06:12 | 05:21 10505  |05:32  [06:19  |07:09 | 08:00 | 07:54 09:23 (4) | 08:28 09:43 (4)
11655 22 10:11 (4) | 17:51 | |20:32  |21:20  |21:46 |21:27 |20:32  |19:222  |18:15 |16:24 25 09:48 (4) | 16:16 9 09:52(4)
24 108:15 09:50 (4) | 07:21 | | 06:10 | 05:20 | 05:05 | 05:33 | 06:21 | 07:11 | 08:02 | 07:56 09:24 (4) | 08:29 09:44 (4)
| 16:56 21 10:11 (4) [17:53 | |20:34 |21:21 | 21:46 |21:26 |20:30 | 19:19 | 18:13 | 16:23 25 09:49 (4) | 16:16 9 09:53(4)
25 08:14 09:51 (4) | 07:19 | |06:08  |05:19 | 05:06 | 05:34 |06:223  |07:13 | 07:03 | 07:57 09:23 (4) | 08:29 09:44 (4)
116:58 20  10:11 (4) | 17:55 | |20:36  [21:23  [21:46  [21:24  |20:27  [19:17  [17:11 |16:22 25 09:48(4) | 16:17 9 09:53 (4)
26| 08:12 09:52 (4) | 07:17 08:03 (6) | |06:06 | 05:17 | 05:06 | 05:36 |06:24 | 07:14 | 07:05 | 07:59 09:24 (4) | 08:29 09:44 (4)
| 17:00 18 10:10 (4) | 17:56 9 08:12(6) | | 20:37 | 21:24 | 21:46 |21:23 | 20:25 [ 19:15 |17:09 | 16:21 25 09:49 (4) | 16:18 10 09:54 (4)
27 | 08:11 09:54 (4) | 07:15 08:01 (6) | | 06:04 | 05:16 | 05:06 | 05:37 | 06:26 | 07:16 | 07:07 | 08:00 09:25 (4) | 08:30 09:44 (4)
|117:02 15 10:09 (4) | 17:58 13 08:14(6) | | 20:39 | 21:25 | 21:46 |21:21 | 20:23 |19:12 |17:07 | 16:21 25  09:50 (4) | 16:18 11 09:55 (4)
28 08:10 09:55 (4) | 07:13 07:58 (6) | 06:10 |06:02  |05:15  [05:07 |05:39  |06:28  |07:18  |07:09 | 08:02 09:26 (4) | 08:30 09:45 (4)
117:03 12 10:07 (4) | 18:00 17 08:15(6) | | 20:41 |21:26 | 21:46 | 21:20 | 20:21 |19:10  [17:05 116:20 24 09:50 (4) |16:19 11 09:56 (4)
29 | 08:08 09:58 (4) | | | 06:00 | 05:14 | 05:07 | 05:40 | 06:29 | 07:19 | 07:10 | 08:03 09:25 (4) | 08:30 09:45 (4)
| 17:05 8 10:06 (4) | | | 20:42 |21:28 | 21:46 |21:18 |120:19 | 19:08 | 17:03 | 16:19 25 09:50 (4) | 16:20 12 09:57 (4)
30 | 08:07 | | |05:58  |05:13 | 05:08 | 05:42 | 06:31 107:21 | 07:12 | 08:05 09:26 (4) | 08:30 09:45 (4)
117:07 | | |20:44  |21:229  [21:45  [21:17  |20:16  |19:05  [17:01 |16:18 24  09:50 (4) | 16:21 13 09:58 (4)
31 08:05 | | | |05:12 | | 05:43 |06:32 | 107:14 | | 08:30 09:44 (4)
117:09 | | | |21:30 | 2115  [20:14 | | 16:59 | [16:22 14  09:58 (4)
Sonnenscheinstunden | 260 | 278 | | 416 | 484 | 498 | 501 | 453 | 381 | 332 | 267 | 245
astr.max.mogl.Beschattung | 602 | 39 | 159 | | | | | | | 206 | 387 | 438
Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergegeben (Sommerzeit wie Bezugsjahr):
Tag im Monat Sonnenaufgang  (SS:MM) Zeitpunkt (SS:MM) Schattenanfang (WEA mit erstem Schatten)
Sonnenuntergang (SS:MM) Minuten mit Schatten Zeitpunkt (SS:MM) Schattenende (WEA mit letztem Schatten)
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ﬁro]ek(: Beschreibung: Ausdruck/Seite
Wichtige ergédnzende Anmerkungen z.B. zur Datengrundlage befinden sich im Textteil der 14.08.2014 11:16/9
Twerberg—GE—AUQUSH 4 Untersuchung. Bei den MaBstében der dargestellten Karten handelt es sich um

Naherungswerte Lizenzierter Anwender:
Die ISO-Schattenliniendarstellung (jahrliche Belastung fiir einen Rezeptor mit 360°- enveco GmbH
Rundumblick in 0 m Héhe tiber Grund) erfolgt fiir einen begrenzten Ausschnitt der dargestellten Grevener StraBe 61c

Karte und nur fiir den in der Legende angegebenen Bereich der Schattenwurfdauer. DE-48149 Munster

Die WEA-Typen wurden dem WEA-Katalog der Software entnommen. Daher miissen die in der (+49) 0251 - 315810
WEA-Liste angegebenen Parameter nicht notwendigerweise mit den Projektparametern enveco / mail@enveco.de
Ubereinstimmen. Berechnet:

-

HADOW - Kalender

Berechnung: ImmissionspunktberechnungSchattenrezeptor: | - IP |

oraussetzungen fur Berechnung des Schattenwurfs

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

|Januar |Februar |April |Mai |Juni [Juli |August  |SeptembeiOktober |November |Dezember
| | | | | | | | | |
108:30 09:43 (4) | 08:04 07:58 (6) |07:01 | 05556 | 05:11 |05:09 | 0545  |06:34 | 07:22 | 07:16 | 08:06 09:25 (4)
| 16:23 16 09:59 (4) [ 17:11 19 08:17 (6) | 19:55 | 20:46 |21:31 | 21:45 |21:14 |20:12 | 19:03 | 16:57 |16:17 23 09:48 (4)
208:30 09:43 (4) | 08:02 07:58 (6) | 06:58 | 05:54 | 05:11 | 05:09 | 05:46 | 06:36 | 07:24 |07:18 | 08:08 09:26 (4)
[16:24 17 10:00 (4) | 17:12 19 08:17(6) [19:57  |20:47  [21:32  |21:45  |21:12  [20:10 | 19:01 | 16:56 [16:17 23 09:49 (4)
308:30 09:43 (4) | 08:01 07:58 (6) | 06:56  |05:53  |05:10  |05:10  |05:48  |06:37 | 07:26 | 07:19 | 08:09 09:27 (4)
116:25 18  10:01 (4) | 17:14 20 08:18(6) |19:59  [20:49  |21:33  [21:44  |21:10  [20:08 | 18:58 | 16:54 |16:16 22 09:49 (4)
4108:30 09:43 (4) | 07:59 07:57 (6) | 06:54 | 05:51 | 05:09 | 05:11 | 05:49 | 06:39 | 07:27 | 07:21 | 08:11 09:28 (4)
| 16:26 18 10:01 (4) | 17:16 19  08:16 (6) | 20:00 | 20:51 |21:34 | 21:44 |21:09 | 20:05 | 18:56 | 16:52 | 16:16 21 09:49 (4)
5108:30 09:43 (4) | 07:57 07:58 (6) |06:52 | 05:49  |05:08  |05:12  |05:51 | 06:40 | 07:29 08:39 (6) | 07:23 | 08:12 09:28 (4)
11628 19 10:02 (4) | 17:18 18 08:16(6) |20:02  [20:52  [21:35  |2143  |21:07  |20:03 | 18:54 8  08:47(6) | 16:50 [16:15 21 09:49 (4)
6| 08:29 09:43 (4) | 07:56 07:58 (6) | 06:49 | 05:47  |05:08  |05:12  |05:52  |06:42 | 07:31 08:36 (6) | 07:25 | 08:13 09:29 (4)
| 16:29 19 10:02 (4) | 17:20 17 08:15(6) | 20:04 | 20:54 |21:36 |21:43 | 21:06 | 20:01 | 18:52 13 08:49 (6) | 16:49 | 16:15 20 09:49 (4)
708:29 09:43 (4) | 07:54 08:00 (6) | 06:47 | 05:45 | 05:07 | 05:13 | 05:54 | 06:44 | 07:32 08:35 (6) | 07:26 | 08:14 09:30 (4)
116:30 21 10:04 (4) | 17:22 14 08:14(6) [20:05  |20:56  [21:37  |21:42  [21:03  [19:58  [18:49 16 08:51 (6) | 16:47 [16:14 19 09:49 (4)
8]08:28 09:43 (4) | 07:52 08:01 (6) | 06:45  |05:44  |05:07  |05:14  |0556  |06:45 | 07:34 08:33 (6) | 07:28 | 08:16 09:31 (4)
116:31 21 10:04 (4) | 17:24 10 08:11(6) |20:07  |20:57  |21:38  |21:42  [21:01  |19:56  |18:47 18 08:51(6) | 16:45 [16:14 18  09:49 (4)
9]08:28 09:44 (4) | 07:51 | 06:43 | 05:42 | 05:06 | 05:15 | 05:57 | 06:47 | 07:36 08:32 (6) | 07:30 | 08:17 09:31 (4)
| 16:33 22 10:06 (4) | 17:25 | 20:09 | 20:59 |21:39 |21:41 | 21:00 | 19:54 | 18:45 19 08:51(6) | 16:44 | 16:14 18 09:49 (4)
10 | 08:27 09:43 (4) | 07:49 |06:40 | 05:40  |05:06  |05:16  |05:59 | 06:48  |07:37 08:32 (6) | 07:32 | 08:18 09:32 (4)
|16:3¢ 23 10:06 (4) | 17:27 [20:11  |21:00 [21:40  |21:40 |2058  [19:52  [18:43 20 08:52(6) | 16:42 [16:13 17 09:49 (4)
11| 08:27 09:43 (4) | 07:47 |06:38 | 05:38  |05:05 |05:17  |06:00 |06:50 | 07:39 08:32 (6) | 07:34 | 08:19 09:33 (4)
| 16:36 23 10:06 (4) | 17:29 | 20:12 | 21:02 | 21:40 | 21:40 | 20:56 | 19:49 | 18:40 20 08:52(6) | 16:40 |16:13 16 09:49 (4)
12| 08:26 09:43 (4) | 07:45 | 06:36 | 05:37 | 05:05 | 05:18 | 06:02 | 06:52 | 07:41 08:31 (6) | 07:35 | 08:20 09:34 (4)
116:37 24 10:07 (4) | 17:31 |20:14  |21:04  |21:41  |21:39  [20:54  [19:47  [18:38 19  08:50 (6) | 16:39 [16:13 16 09:50 (4)
1308:26 09:44 (4) | 07:43 |06:3¢  |05:35  [05:05  |05:19  |06:03 |06:53 | 07:43 08:32 (6) | 07:37 | 08:21 09:35 (4)
116:39 24 10:08 (4) | 17:33 |20:116  |21:05  |21:42  |21:38  |20:52  |19:45  [18:36 18  08:50 (6) | 16:37 [16:13 15 09:50 (4)
14| 08:25 09:44 (4) | 07:41 | 06:31 | 05:34 | 05:05 | 05:20 | 06:05 | 06:55 | 07:44 08:32 (6) | 07:39 09:27 (4) | 08:22 09:35 (4)
| 16:40 25 10:09 (4) | 17:35 |20:17 | 21:07 |21:42 |21:37 | 20:50 | 19:42 | 18:34 17 08:49 (6) | 16:36 10 09:37 (4) | 16:13 14 09:49 (4)
15 | 08:24 09:45 (4) | 07:39 |06:29  |05:32  |05:04 |05:22  |06:07 |06:56 | 07:46 08:33 (6) | 07:41 09:25 (4) | 08:23 09:36 (4)
|16:42 24 10:09 (4) | 17:36 [20:19  |21:08  [2143  |21:36  |20:48  [19:40  [18:32 15 08:48(6) |16:34 14 09:39 (4) [16:13 13  09:49 (4)
16 | 08:23 09:45 (4) | 07:38 |06:27  |05:31  |05:04  |05:23  |06:08 |06:58 | 07:48 08:34 (6) | 07:42 09:24 (4) | 08:24 09:37 (4)
| 16:43 24 10:09 (4) | 17:38 | 20:21 |21:10 |21:43 |21:35 | 20:46 19:38 | 18:30 12 08:46 (6) | 16:33 17 09:41 (4) | 16:13 12 09:49 (4)
17 | 08:22 09:45 (4) | 07:36 | 06:25 | 05:29 | 05:04 | 05:24 | 06:10 | 07:00 | 07:49 08:37 (6) | 07:44 09:24 (4) | 08:24 09:38 (4)
116:45 25  10:10 (4) | 17:40 |20:22  |21:11  [21:44  |21:34 2044  [19:35  [18:27 6 0843(6)[16:32 18 09:42(4) [16:14 11 09:49 (4)
18| 08:21 09:46 (4) | 07:34 |06:223  |0528  [05:04  |0525  |06:11  [07:01  |07:51 | 07:46 09:23 (4) | 08:25 09:39 (4)
116:46 24 10:10 (4) | 17:42 |20:24  |21:13  |21:44  |21:33  |2042  [19:33 | 18:25 |16:30 20 09:43(4) | 16:14 11  09:50 (4)
19| 08:20 09:45 (4) | 07:32 | | 06:21 | 05:26 | 05:04 | 05:26 | 06:13 | 07:03 | 07:53 | 07:47 09:23 (4) | 08:26 09:39 (4)
| 16:48 25 10:10 (4) | 17:44 | | 20:26 |21:14 |21:45 |21:32 | 20:40 | 19:31 | 18:23 | 16:29 21 09:44 (4) | 16:14 10 09:49 (4)
20 | 08:19 09:46 (4) | 07:30 | |06:19  |05:225  |05:04  |05:28  |06:15  |07:05 | 0755 | 07:49 09:23 (4) | 08:27 09:40 (4)
116:50 24 10:10 (4) | 17:46 | |20:27  |21:16  [2145  [21:31  |20:38  [19:28 | 18:21 |16:28 22 09:45(4) |16:14 10  09:50 (4)
21| 08:18 09:47 (4) | 07:28 | |06:16 | 05223  |05:04  |05:29  |06:16  |07:06  |07:56 | 07:51 09:22 (4) | 08:27 09:41 (4)
|16:51 23 10:10 (4) | 17:47 | [20:20  |21:17  [21:45  |21:29  [20:36  [19:26 [ 18:19 16227 23 09:45(4)|16:15 10 09:51 (4)
22108:17 09:48 (4) | 07:26 | | 06:14 | 05:22 | 05:05 | 05:30 | 06:18 | 07:08 | 07:58 | 07:52 09:22 (4) | 08:28 09:41 (4)
116:53 22 10:10 (4) | 17:49 | [20:31  |21:18  [21:46  [21:28  [20:34  [19:24  [18:17 [16:26 24 09:46(4) [16:15 10  09:51 (4)
23| 08:16 09:48 (4) | 07:23 | |06:12  |0521  [05:05  |05:32  |06:19  |07:09 | 08:00 | 07:54 09:22 (4) | 08:28 09:41 (4)
11655 21 10:09 (4) | 17:51 | |20:32  |21:20  |21:46  |21:27 2082 [19:22  |18:15 |16:24 25 09:47 (4)|16:16 10  09:51 (4)
2408:15 09:49 (4) | 07:21 | | 06:10 | 05:20 | 05:05 | 05:33 | 06:21 | 07:11 | 08:02 | 07:56 09:23 (4) | 08:29 09:42 (4)
| 16:56 20 10:09 (4) | 17:53 | | 20:34 |21:21 | 21:46 |21:26 | 20:30 [19:19 |18:13 | 16:23 24 09:47 (4) | 16:16 10 09:52 (4)
25| 08:14 09:51 (4) | 07:19 08:04 (8) | |06:08  |05:19  |05:06  |05:34  |06:23  |07:13  |07:03 | 07:57 09:22 (4) | 08:29 09:42 (4)
11658 18 10:09(4) [17:55 9 08:13(6) | |20:36 |2123  [2146  [21:24 2027  [1947  [17:11 16222 25 09:47 (4)|16:17 11  09:53 (4)
26 | 08:12 09:51 (4) | 07:17 08:02 (6) | |06:06 | 05:17  |05:06  |05:36  |06:24  |07:14  |07:05 | 07:59 09:23 (4) | 08:29 09:42 (4)
| 17:00 17 10:08 (4) | 17:56 13 08:15(6) | | 20:37 | 21:24 | 21:46 |21:23 | 20:25 [ 19:15 |17:09 | 16:21 24 09:47 (4) | 16:18 11 09:53 (4)
27| 08:11 09:53 (4) | 07:15 08:01 (6) | | 06:04 | 05:16 | 05:06 | 05:37 | 06:26 | 07:16 | 07:07 | 08:00 09:24 (4) | 08:30 09:42 (4)
[17:02 14 10:07 (4) | 17:58 16 08:17(6) | |20:39  |21:25  [2146  [21:21 20223 [19:12  [17:07 [16:21 24 09:48(4)[16:18 12 09:54 (4)
28 | 08:10 09:55 (4) | 07:13 07:59 (6) | 06:10 |06:02 0515  [05:07  |05:39  |06:28  |07:18 | 07:09 | 08:02 09:24 (4) | 08:30 09:43 (4)
117:03 10 10:05(4) | 18:00 17 08:16(6) | |20:41  |21:226  |21:46  |21:20  |[20:21  [19:10  [17:05 |16:20 25 09:49 (4) |16:19 13  09:56 (4)
29| 08:08 | | | 06:00 | 05:14 | 05:07 | 05:40 | 06:29 | 07:19 | 07:10 | 08:03 09:24 (4) | 08:30 09:43 (4)
| 17:05 | | | 20:42 |21:28 | 21:46 |21:18 |20:19 | 19:08 |17:03 | 16:19 24 09:48 (4) | 16:20 13 09:56 (4)
30 | 08:07 | | |05:58 | 05:13  |05:08  |0542  |06:31  |07:21 | 07:12 | 08:05 09:25 (4) | 08:30 09:43 (4)
117:07 | | |20:44  |2129  [2145  [21:47  |20:16  [19:05 | 17:01 |16:18 24 09:49 (4) | 1621 14 0957 (4)
31| 08:05 | | | 105112 | |05:43  |06:32 | |07:14 | | 08:30 09:42 (4)
117:09 | | | 12130 | |21:15  |20:14 | | 16:59 | |16:22 15 09:57 (4)
Sonnenscheinstunden | 260 | 278 | | 416 | 484 | 498 | 501 | 453 | 381 | 332 | 267 | 245
astr.max.mégl.Beschattung | 581 | 55 | 136 | | | | | | | 201 | 364 | 459

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

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

WindPRO, entwickelt von EMD International A/S, Niels Jernesvej 10, DK-9220 Aalborg @, Tel. +45 96 35 44 44, Fax +45 96 35 44 46, e-mail: windpro@emd.dk



WindPRO version 2.8.552 Jul 2012

ﬁro]ek(: Beschreibung: Ausdruck/Seite
Wichtige ergédnzende Anmerkungen z.B. zur Datengrundlage befinden sich im Textteil der 14.08.2014 11:16 /10
Twerberg—GE—AUQUSH 4 Untersuchung. Bei den MaBstében der dargestellten Karten handelt es sich um

Naherungswerte Lizenzierter Anwender:
Die ISO-Schattenliniendarstellung (jahrliche Belastung fiir einen Rezeptor mit 360°- enveco GmbH
Rundumblick in 0 m Héhe tiber Grund) erfolgt fiir einen begrenzten Ausschnitt der dargestellten Grevener StraBe 61c

Karte und nur fiir den in der Legende angegebenen Bereich der Schattenwurfdauer. DE-48149 Munster

Die WEA-Typen wurden dem WEA-Katalog der Software entnommen. Daher miissen die in der (+49) 0251 - 315810
WEA-Liste angegebenen Parameter nicht notwendigerweise mit den Projektparametern enveco / mail@enveco.de
Ubereinstimmen. Berechnet:

-

HADOW - Kalender

Berechnung: ImmissionspunktberechnungSchattenrezeptor: J - IP J

oraussetzungen fur Berechnung des Schattenwurfs

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

|Januar |Februar |April |Mai |Juni [Juli |August  |SeptembeiOktober |November |Dezember
| | | | | | | | | |
108:30 09:43 (4) | 08:04 08:00 () |07:01 | 05556 | 05:11 |05:09 | 0545  |06:34 | 07:22 | 07:16 | 08:06 09:27 (4)
11623 19 10:02 (4) [ 17:11 20 08:20(6) [19:55  |20:46  [21:31  [21:45  [2114  [20:12  [19:03 | 16:57 [16:17 24 09:51 (4)
208:30 09:44 (4) | 08:02 08:00 (6) | 06:58 | 05:54 | 05:11 | 05:09 | 05:46 | 06:36 | 07:24 |07:18 | 08:08 09:28 (4)
[16:24 19 10:03 (4) | 17:12 20 08:20(6) [19:57  [20:47  |21:32  |21:45  |21:42  [20:10 [ 19:01 | 16:56 [16:17 23 09:51 (4)
308:30 09:44 (4) | 08:01 08:01(6) | 06:56  |05:53  [05:10  |05:10  |05:48  |06:37 | 07:26 | 07:19 | 08:09 09:28 (4)
116:25 20 10:04 (4) | 17:14 19 08:20 (6) |19:59  |20:49  |21:33  |21:44  [21:10  |20:08 | 18:58 | 16:54 |16:16 23 09:51 (4)
4108:30 09:44 (4) | 07:59 08:00 (6) | 06:54 | 05:51 | 05:09 | 05:11 | 05:49 | 06:39 | 07:27 | 07:21 | 08:11 09:29 (4)
| 16:26 20 10:04 (4) [17:16 18  08:18 (6) | 20:00 | 20:51 |21:34 | 21:44 |21:09 | 20:05 | 18:56 | 16:52 | 16:16 23 09:52 (4)
5108:30 09:44 (4) | 07:57 08:01(6) |06:52 | 05:49  |05:08  |05:12  |05:51  |06:40 | 07:29 | 07:23 | 08:12 09:30 (4)
11628 21  10:05 (4) | 17:18 16 08:17(6) |20:02  [20:52  |21:35  |21:43  |21:07  |20:03 | 18:54 | 16:50 |16:15 22 09:52 (4)
6| 08:29 09:44 (4) | 07:56 08:02 (6) |06:49 | 05:47  |05:08  |05:12  |05:52 | 06:42 | 07:31 08:42 (6) | 07:25 | 08:13 09:30 (4)
11629 21 10:05 (4) | 17:20 14 08:16(6) |20:04  [20:54  |21:36  |21:43  [21:05  [20:01 | 1852 6 08:48(6) | 16:49 [16:15 21 09:51 (4)
708:29 09:44 (4) | 07:54 08:05 (6) | 06:47 | 05:45 | 05:07 | 05:13 | 05:54 | 06:44 | 07:32 08:39 (6) | 07:26 | 08:14 09:31 (4)
116:30 23 10:07 (4) | 17:22 9 08:14(6)|20:05  |20:56  [21:37  |21:42  |21:03  [19:58  [18:49 12 0851 (6) | 16:47 [16:14 21 09:52 (4)
8]08:28 09:44 (4) | 07:52 |06:45  |05:44  |05:07  |05:14  |0556  |06:45 | 07:34 08:37 (6) | 07:28 | 08:16 09:32 (4)
116:31 23 10:07 (4) | 17:24 |20:07 |20:57  |21:38  |21:42  [21:01  |19:56  |18:47 15 08:52(6) | 16:45 |16:14 20 09:52 (4)
9]08:28 09:45 (4) | 07:51 | 06:43 | 05:42 | 05:06 | 05:15 | 05:57 | 06:47 | 07:36 08:36 (6) | 07:30 | 08:17 09:32 (4)
| 16:33 23 10:08 (4) [ 17:25 | 20:09 | 20:59 |21:39 |21:41 | 21:00 | 19:54 | 18:45 17 08:53 (6) | 16:44 | 16:14 20 09:52 (4)
10 | 08:27 09:45 (4) | 07:49 |06:40 | 05:40  |05:06  |05:16  |05:59 | 06:48  |07:37 08:35 (6) | 07:32 | 08:18 09:33 (4)
|16:3¢ 23 10:08 (4) | 17:27 [20:11  |21:00 [21:40  |21:40 |2058  [19:52  [18:43 18  08:53 (6) | 16:42 [16:13 19 09:52 (4)
11| 08:27 09:45 (4) | 07:47 |06:38 | 05:38  |05:05 |05:17  |06:00 |06:50 | 07:39 08:35 (6) | 07:34 | 08:19 09:33 (4)
116:36 24 10:09 (4) | 17:29 [20:12  [21:02  [21:40  |21:40  |20:56  [19:49  [18:40 19  08:54 (6) | 16:40 [16:13 19 09:52 (4)
12| 08:26 09:45 (4) | 07:45 | 06:36 | 05:37 | 05:05 | 05:18 | 06:02 | 06:52 | 07:41 08:34 (6) | 07:35 | 08:20 09:35 (4)
116:37 24 10:09 (4) | 17:31 |20:14  |21:04  |21:41  |21:39  [20:54  [19:47  [18:38 19  08:53 (6) | 16:39 [16:13 18 09:53 (4)
1308:26 09:46 (4) | 07:43 |06:3¢  |05:35  [05:05  |05:19  |06:03 |06:53 | 07:43 08:34 (6) | 07:37 | 08:21 09:36 (4)
116:39 24  10:10 (4) | 17:33 |20:16  |21:05  |21:42  |21:38  |20:552  |19:45  [18:36 19  08:53 (6) | 16:37 [16:13 17  09:53 (4)
14| 08:25 09:46 (4) | 07:41 | 06:31 | 05:34 | 05:05 | 05:20 | 06:05 | 06:55 | 07:44 08:34 (6) | 07:39 | 08:22 09:36 (4)
| 16:40 25 10:11(4) [17:35 |20:17 | 21:07 |21:42 |21:37 | 20:50 | 19:42 | 18:34 19  08:53 (6) | 16:36 |16:13 16 09:52 (4)
15 | 08:24 09:47 (4) | 07:39 |06:29  |05:32  |05:04 |05:22  |06:07 |06:56 | 07:46 08:35 (6) | 07:41 09:31 (4) | 08:23 09:36 (4)
|16:42 24 10:11(4) | 17:36 [20:19  |21:08  [2143  |21:36  |20:48  [19:40  [18:32 17 08:52(6) | 16:34 6 09:37(4)|16:13 17 09:53 (4)
16 | 08:23 09:47 (4) | 07:38 |06:27  |05:31  |05:04  |05:23  |06:08 |06:58 | 07:48 08:34 (6) | 07:42 09:29 (4) | 08:24 09:37 (4)
116:43 24 10:11 (4) | 17:38 |20:221  |21:10  |21:43  [21:35  |20:46  |19:38  [18:30 16 08:50(6) |16:33 11 09:40 (4) |16:13 16  09:53 (4)
17 | 08:22 09:48 (4) | 07:36 | 06:25 | 05:29 | 05:04 | 05:24 | 06:10 | 07:00 | 07:49 08:36 (6) | 07:44 09:27 (4) | 08:24 09:38 (4)
116:45 24 10:12 (4) | 17:40 2022  |21:11  [21:44  |21:34 2044  |19:35  [18:27 13 0849 (6) [16:32 15 09:42(4) [16:14 16  09:54 (4)
18| 08:21 09:48 (4) | 07:34 |06:223  |0528  [05:04  |0525  |06:11  [07:01  |07:51 08:38 (6) | 07:46 09:27 (4) | 08:25 09:39 (4)
116:46 24 10:12 (4) | 17:42 |20:24  |21:13  |21:44  |21:33  |2042  [19:33 | 18:25 8 0846 (6)|16:30 17 09:44 (4) [16:14 15  09:54 (4)
19| 08:20 09:48 (4) | 07:32 | 06:21 | 05:26 | 05:04 | 05:26 | 06:13 | 07:03 | 07:53 | 07:47 09:26 (4) | 08:26 09:39 (4)
| 16:48 23 10:11(4) [ 17:44 | 20:26 |21:14 |21:45 |21:32 | 20:40 | 19:31 | 18:23 | 16:29 19 09:45 (4) | 16:14 15 09:54 (4)
20 | 08:19 09:49 (4) | 07:30 |06:19  |05:225  |05:04  |05:28  |06:15  |07:05 | 0755 | 07:49 09:26 (4) | 08:27 09:40 (4)
11650 22 10:11 (4) | 17:46 |20:27  |21:16  [2145  [21:31  |20:38  [19:28 | 18:21 |16:28 20 09:46 (4) | 16:14 14 09:54 (4)
21| 08:18 09:50 (4) | 07:28 |06:16 | 05223  |05:04  |05:29  |06:16  |07:06  |07:56 | 07:51 09:25 (4) | 08:27 09:41 (4)
| 16:51 21 10:11 (4) [ 17:47 | 20:29 |21:17 | 21:45 |21:29 | 20:36 | 19:26 | 18:19 | 16:27 21 09:46 (4) | 16:15 14 09:55 (4)
22108:17 09:51 (4) | 07:26 | 06:14 | 05:22 | 05:05 | 05:30 | 06:18 | 07:08 | 07:58 | 07:52 09:25 (4) | 08:28 09:41 (4)
[16:53 20  10:11 (4) | 17:49 [20:31  |21:18  [21:46  [21:28  [20:34  [19:24  [18:17 [16:26 22 09:47(4) [16:15 14  09:55 (4)
23| 08:16 09:51 (4) | 07:23 |06:12  |0521  [05:05  |05:32  |06:19  |07:09 | 08:00 | 07:54 09:25 (4) | 08:28 09:41 (4)
11655 19 10:10 (4) | 17:51 |20:32  |21:20  |21:46  |21:27 2082 [19:22  |18:15 |16:24 23 09:48(4) |16:16 14  09:55 (4)
2408:15 09:53 (4) | 07:21 | 06:10 | 05:20 | 05:05 | 05:33 | 06:21 | 07:11 | 08:02 | 07:56 09:25 (4) | 08:29 09:42 (4)
| 16:56 17 10:10 (4) | 17:53 10 | 20:34 |21:21 | 21:46 |21:26 | 20:30 [19:19 | 18:13 | 16:23 24 09:49 (4) | 16:16 15 09:57 (4)
25| 08:14 09:54 (4) | 07:19 |06:08  |05:19  |05:06  |05:34  |06:23  |07:13  |07:03 | 07:57 09:25 (4) | 08:29 09:42 (4)
11658 15 10:09 (4) |17:55 14 |20:36 |2123  [2146  [21:24 2027  [1947  [17:11 16222 24 09:49 (4) |16:17 15 09:57 (4)
26 | 08:12 09:56 (4) | 07:17 |06:06 | 05:17  |05:06  |05:36  |06:24  |07:14  |07:05 | 07:59 09:25 (4) | 08:29 09:42 (4)
117200 11 10:07 (4) [ 1756 16 |20:37  |21:24  |21:46  |21:23 2025  [19:15  [17:09 16221 24 09:49 (4) |16:18 15 09:57 (4)
27| 08:11 09:59 (4) | 07:15 08:02 (6) | | 06:04 | 05:16 | 05:06 | 05:37 | 06:26 | 07:16 | 07:07 | 08:00 09:26 (4) | 08:30 09:42 (4)
117:02 6 10:05(4) |17:58 18  08:20 (6) | 18:47 |20:39  |21:25  [2146  [21:21 20223 [19:12  [17:07 [16:21 24 0950 (4)[16:18 16  09:58 (4)
28 | 08:10 |07:13 |06:02 0515  [05:07  |05:39  |06:28  |07:18 | 07:09 | 08:02 09:26 (4) | 08:30 09:43 (4)
117:03 |18:00 19 |20:41  |21:226  |21:46  |21:20  |20:21  [19:10  [17:05 |16:20 25 0951 (4)[16:19 16  09:59 (4)
29| 08:08 | | 06:00 | 05:14 | 05:07 | 05:40 | 06:29 | 07:19 | 07:10 | 08:03 09:26 (4) | 08:30 09:44 (4)
| 17:05 | | | 20:42 |21:28 | 21:46 |21:18 |20:19 | 19:08 |17:03 | 16:19 24 09:50 (4) | 16:20 16 10:00 (4)
30 | 08:07 | | |05:58 | 05:13  |05:08  |0542  |06:31  |07:21 | 07:12 | 08:05 09:27 (4) | 08:30 09:44 (4)
117:07 | | |20:44  |2129  [2145  [21:47  |20:16  [19:05 | 17:01 |16:18 24 0951 (4)|1621 17  10:01(4)
31| 08:05 | | | 105112 | |05:43  |06:32 | |07:14 | | 08:30 09:43 (4)
117:09 | | | 12130 | |21:15  |20:14 | | 16:59 | [16:22 18  10:01 (4)
Sonnenscheinstunden | 260 | 278 | | 416 | 484 | 498 | 501 | 453 | 381 | 332 | 267 | 245
astr.max.mégl.Beschattung | 559 | 77 | 116 | | | | | | | 198 | 323 | 549

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

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

WindPRO, entwickelt von EMD International A/S, Niels Jernesvej 10, DK-9220 Aalborg @, Tel. +45 96 35 44 44, Fax +45 96 35 44 46, e-mail: windpro@emd.dk
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Twerberg GE_Augusti4

SHADOW Kalender

WindPRO version 2.8.552 Jul 2012

Beschreibung: Ausdruck/Seite
Wichtige ergédnzende Anmerkungen z.B. zur Datengrundlage befinden sich im Textteil der 14.08.2014 11:16/ 11
Untersuchung. Bei den MaBstaben der dargestellten Karten handelt es sich um

Naherungswerte Lizenzierter Anwender:
Die ISO-Schattenliniendarstellung (jahrliche Belastung fiir einen Rezeptor mit 360°- enveco GmbH
Rundumblick in 0 m Héhe tiber Grund) erfolgt fiir einen begrenzten Ausschnitt der dargestellten Grevener StraBe 61c

Karte und nur fiir den in der Legende angegebenen Bereich der Schattenwurfdauer. DE-48149 Munster

Die WEA-Typen wurden dem WEA-Katalog der Software entnommen. Daher miissen die in der (+49) 0251 - 315810
WEA-Liste angegebenen Parameter nicht notwendigerweise mit den Projektparametern enveco / mail@enveco.de
Ubereinstimmen. Berechnet:

: ImmissionspunktberechnungSchattenrezeptor: K - IP K

oraussetzungen fur Berechnung des Schattenwurfs

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

|Januar |Februar |April |Mai |Juni |Juli |August  |SeptembefOktober D
I I | I I I | I I I

1108:30 09:44 (4) | 08:04 08:02 (6) | 07:01 105:56 | 05:11 ] 05:09 |05:45 | 06:34  |07:22 107:16 | 08:06
[16:23 20  10:04 (4) | 17:11 19 08:21(6) [19:55  |20:46  |21:31 |21:45  |21:14 | 1 19:03 | 16:57 |16:17 24

208:30 09:44 (4) | 08:02 08:02 (6) | 06:58 | 05:54 | 05:11 | 05:09 | 05:46 | | 07:24 | 07:18 | 08:08
|16:24 21 10:05(4) [17:12 19 08:21(6) | 19:57 | 20:47 | 21:32 | 21:45 |21:12 | |19:01 | 16:56 |16:17 24

308:30 09:45 (4) | 08:01 08:03 (6) |06:56  |05:53  |05:10  [05:10 | 0548 | 107:26 | 07:19 | 08:09
116:25 21 10:06 (4) | 17:14 18  08:21(6) |19:59  |2049  |21:33 | 21:44 |21:10 | | 18:58 | 16:54 |16:16 24

408:30 09:44 (4) | 07:59 08:03 (6) | 06:54 | 05:51 | 05:09 | 05:11 | 05:49 | | 07:27 | 07:21 | 08:11
| 16:26 22 10:06 (4) | 17:16 16 08:19 (6) | 20:00 | 20:51 |21:34 | 21:44 |21:09 | | 18:56 | 16:52 |16:16 23

508:30 09:45 (4) | 07:57 08:04 (6) | 06:52 | 05:49 | 05:08 | 05:12 | 05:51 | 1 07:29 1 07:23 | 08:12
11628 22 10:07 (4) | 17:18 14 08:18(6) [20:02  |20:52  |21:35  [21:43  [21:07  |20:03 | 1854 | 16:50 |16:15 22

6]08:29 09:45 (4) | 07:56 08:06 (6) | 06:49 | 05:47 | 05:08 ] 05:12 |05:552 | 0642 | 07:31 | 07:25 | 08:13
| 16:29 22 10:07 (4) | 17:20 10  08:16 (6) | 20:04 | 20:54 |21:36 |21:43 | 21:06 | 20:01 | 18:52 | 16:49 | 16:15 22

708:29 09:45 (4) | 07:54 | 06:47 | 05:45 | 05:07 | 05:13 | 05:54 | 06:44 | 07:32 08:43 (6) | 07:26 | 08:14
| 16:30 23 10:08 (4) [17:22 | 20:05 | 20:56 |21:37 | 21:42 | 21:03 | 19:58 | 18:49 7 08:50 (6) | 16:47 |16:14 22

808:28 09:45 (4) | 07:52 |06:45  |05:44  |05:07  |05:14  |0556 | 107:34 08:40 (6) | 07:28 | 08:16
| 16:31 23 10:08 (4) | 17:24 |20:07  |20:57  |21:38 | 21:42 |21:01 | |18:47 12 08:52(6) | 16:45 |16:14 21

908:28 09:46 (4) | 07:51 | 06:43 | 05:42 | 05:06 | 05:15 | 05:57 | | 07:36 08:38 (6) | 07:30 | 08:17
| 16:33 24 10:10(4) | 17:25 | 20:09 | 20:59 |21:39 |21:41 |21:00 | | 18:45 15 08:53 (6) | 16:44 | 16:14 21

10 | 08:27 09:46 (4) | 07:49 |06:40  |05:40 | 05:06 | 05:16 05559 | 107:37 08:37 (6) | 07:32 | 08:18
116:3¢ 24 10:10 (4) | 17:27 | 20:11 |21:00 |21:40  [21:40  [20:558 | 118:43 17 08:54 (6) | 16:42 |16:13 20

11| 08:27 09:46 (4) | 07:47 |06:38 | 05:38 | 05:05 1 05:17 |06:00 | 1 07:39 08:37 (6) | 07:34 | 08:19
116:36 24 10:10 (4) | 17:29 [20:112  |21:02 2140  [21:40  [20:556 | |18:40 18  08:55(6) | 16:40 [16:13 20

12| 08:26 09:46 (4) | 07:45 | 06:36 | 05:37 | 05:05 | 05:18 | 06:02 | | 07:41 08:35 (6) | 07:35 | 08:20
116:37 24 10:10 (4) | 17:31 | 20:14 |21:04 | 21:41 | 21:39 | 20:54 | | 18:38 19 08:54 (6) | 16:39 | 16:13 19

13| 08:26 09:47 (4) | 07:43 |06:3¢  |05:35  [05:05 |05:19  |06:03 | 1 07:43 08:35 (6) | 07:37 | 08:21
|16:39 25 10:12(4) | 17:33 |20:16  |21:05  |21:42 | 21:38 |2052 | 118:36 20 08:55 (6) | 16:37 |16:13 19

14| 08:25 09:48 (4) | 07:41 | 06:31 | 05:34 | 05:05 | 05:20 | 06:05 | | 07:44 08:35 (6) | 07:39 | 08:22
| 16:40 24  10:12(4) | 17:35 120:17 | 21:07 | 21:42 |21:37 | 20:50 | | 18:34 19 08:54 (6) | 16:36 |16:13 18

15 | 08:24 09:48 (4) | 07:39 |06:29  |05:32  |05:04  |05:22 |06:07 | | 07:46 08:36 (6) | 07:41 | 08:23
|16:42 24  10:12(4) | 17:36 |20:19  [21:08  [21:43  |21:36 20148 | |18:32 18 08:54 (6) | 16:34 |16:13 18

16 | 08:23 09:49 (4) | 07:38 |06:27 | 05:31 105:04 | 05:23 |06:08 | | 07:48 08:35 (6) | 07:42 09:33 (4) | 08:24
116:43 23 10:12(4) | 17:38 | 20:21 |21:10  [21:43  |21:35  [20:46  [19:38  [18:30 17 08:52(6) | 16:33 6 09:39(4) |16:13 17

17 | 08:22 09:49 (4) | 07:36 | 06:25 | 05:29 | 05:04 | 05:24 | 06:10 | 07:00 | 07:49 08:36 (6) | 07:44 09:30 (4) | 08:24
|16:45 24 10:13 (4) | 17:40 | 20:22 |21:11 | 21:44 |21:34 | 20:44 |19:35 | 18:27 15 08:51 (6) | 16:32 12 0942 (4) | 16:14 17

18 | 08:21 09:50 (4) | 07:34 |06:23  |05:28  [05:04  |05:25 | 06:11 | 07:01 107:51 08:38 (6) | 07:46 09:29 (4) | 08:25
116:46 23 10:13 (4) | 17:42 |20:24  |21:13  |2144  |21:33 |20:42 | 19:33 | 18:25 12 08:50 (6) | 16:30 15 09:44 (4) |16:14 17

19 | 08:20 09:50 (4) | 07:32 | | 06:21 | 05:26 | 05:04 | 05:26 | 06:13 | 07:53 08:40 (6) | 07:47 09:28 (4) | 08:26
| 16:48 22 10:12(4) | 17:44 | | 20:26 |21:14 | 21:45 |21:32 | 20:40 | 18:23 7 0847 (6) | 16:29 17 09:45 (4) [ 16:14 17

20 | 08:19 09:51 (4) | 07:30 | |06:19  |05:225  |05:04 | 05:28 | 06:15 107:55 | 07:49 09:28 (4) | 08:27
11650 21 10:12(4) | 17:46 | |20:27  |21:16  [2145  [21:31 | 20:38 | 18:21 |16:28 19 0947 (4) | 16:14 17

21]08:18 09:52 (4) | 07:28 | |06:16 | 05:23 | 05:04 | 05:29 | 06:16 | 07:56 1 07:51 09:27 (4) | 08:27
[16:51 20 10:12(4) | 17:47 | 2029  |21:17  [2145  [21:29  |20:36 | 18:19 [16:27 20 09:47 (4) [16:115 17

22 |08:17 09:53 (4) | 07:26 | | 06:14 | 05:22 | 05:05 | 05:30 | 06:18 | 07:58 | 07:52 09:27 (4) | 08:28
| 16:53 19 10:12(4) | 17:49 | | 20:31 |21:18 | 21:46 |21:28 | 20:34 | 18:17 |16:26 21 09:48 (4) | 16:15 17

2308:16 09:53 (4) | 07:23 08:08 (6) | |06:12 | 05:21 ]05:05 0532  |06:19 | 08:00 | 07:54 09:27 (4) | 08:28
116:55 17 10:10 (4) | 17:51 9 08:17(6) | |20:32  |21:20  |21:46 |21:27 | 20:32 | 18:15 |16:24 22 09:49 (4) |16:16 17

24 108:15 09:55 (4) | 07:21 08:06 (6) | | 06:10 | 05:20 | 05:05 | 05:33 | 06:21 | 08:02 | 07:56 09:27 (4) | 08:29
| 16:56 15 10:10 (4) [ 17:53 13 08:19(6) | |20:34 |21:21 | 21:46 |21:26 |20:30 | 18:13 | 16:23 23  09:50 (4) | 16:16 17

25 08:14 09:57 (4) | 07:19 08:05 (6) | |06:08  |05:19 | 05:06 | 05:34 | 06:23 107:03 | 07:57 09:26 (4) | 08:29
|16:58 12 10:09 (4) | 17:55 15 08:20 (6) | |20:36  [21:23  [21:46  |21:24  |20:27 117:11 |16:22 24 09:50 (4) | 16:17 17

26 | 08:12 10:00 (4) | 07:17 08:04 (6) | |06:06 | 05:17 | 05:06 | 05:36 | 06:24 1 07:05 | 07:59 09:27 (4) | 08:29
| 17:00 6 10:06 (4) | 17:56 17 08:21(6) | | 20:37 | 21:24 | 21:46 |21:23 | 20:25 |17:09 | 16:21 23  09:50 (4) | 16:18 18

27 | 08:11 | 07:15 08:03 (6) | | 06:04 | 05:16 | 05:06 | 05:37 | 06:26 | 07:07 | 08:00 09:27 (4) | 08:30
|117:02 |17:58 19 08:22(6) | | 20:39 | 21:25 | 21:46 |21:21 | 20:23 |17:07 | 16:21 24 09:51(4) | 16:18 17

28 08:10 107:13 08:02 (6) \os 10 |06:02  |05:15  [05:07  |05:39  |06:28 1 07:09 | 08:02 09:28 (4) | 08:30
117:03 |18:00 19 08:21(6) | | 20:41 |21:26 | 21:46 | 21:20 | 20:21 117:05 116:20 24 09:52 (4) [16:19 18

29 | 08:08 | | | 06:00 | 05:14 | 05:07 | 05:40 | 06:29 | 07:10 | 08:03 09:28 (4) | 08:30
| 17:05 | | | 20:42 |21:28 | 21:46 |21:18 120:19 | 17:03 | 16:19 24 09:52 (4) | 16:20 18

30 | 08:07 | | |05:58 | 05:13 | 05:08 | 05:42 | 06:31 107:12 | 08:05 09:28 (4) | 08:30
117:07 | | |20:44  [21:229  [21:45  |21:17  |20:16 117:01 |16:18 24  09:52(4) | 16:21 19

31 |08:05 | | | |05:12 | | 05:43 | 06:32 107:14 | | 08:30
117:09 | | | |21:30 | |21:15 | 20:14 | 16:59 | [16:22 19

Sonnenscheinstunden | 260 | 278 | | 416 | 484 | 498 | 501 | 453 | 332 | 267 | 245
astr.max.mogl.Beschattung | 545 | 92 | 96 | | | | | | 196 | 298 | 596

Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergegeben (Sommerzeit wie Bezugsjahr):
Tag im Monat Sonnenaufgang  (SS:MM) Zeitpunkt (SS:MM) Schattenanfang (WEA mit erstem Schatten)

Sonnenuntergang (SS:MM)  Minuten mit Schatten Zeitpunkt (SS:MM) Schattenende (WEA mit letztem Schatten)
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WindPRO version 2.8.552 Jul 2012

ﬁro]ek(: Beschreibung: Ausdruck/Seite
Wichtige ergédnzende Anmerkungen z.B. zur Datengrundlage befinden sich im Textteil der 14.08.2014 11:16 /12
Twerberg—GE—AUQUSH 4 Untersuchung. Bei den MaBstében der dargestellten Karten handelt es sich um

Naherungswerte Lizenzierter Anwender:
Die ISO-Schattenliniendarstellung (jahrliche Belastung fiir einen Rezeptor mit 360°- enveco GmbH
Rundumblick in 0 m Héhe tiber Grund) erfolgt fiir einen begrenzten Ausschnitt der dargestellten Grevener StraBe 61c

Karte und nur fiir den in der Legende angegebenen Bereich der Schattenwurfdauer. DE-48149 Munster

Die WEA-Typen wurden dem WEA-Katalog der Software entnommen. Daher miissen die in der (+49) 0251 - 315810
WEA-Liste angegebenen Parameter nicht notwendigerweise mit den Projektparametern enveco / mail@enveco.de
Ubereinstimmen. Berechnet:

-

HADOW - Kalender

Berechnung: ImmissionspunktberechnungSchattenrezeptor: L - IP L

oraussetzungen fur Berechnung des Schattenwurfs

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

|Januar |Februar |Marz |April |Mai |Juni [Juli |August  |SeptembeiOktober |November |Dezember
| | | | | | | | | | |
108:30 09:45 (4) | 08:04 | 07:11 08:04 () |07:01 | 0556 | 05:11 |05:09 | 0545  |06:34 | 07:22 | 07:16 | 08:06 09:30 (4)
| 16:23 21 10:06 (4) [ 17:11 | 18:02 19 08:23 (6) | 19:55 | 20:46 |21:31 | 21:45 |21:14 |20:12 | 19:03 | 16:57 |16:17 24 09:54 (4)
208:30 09:45 (4) | 08:02 | 07:09 08:04 (6) | 06:58 | 05:54 | 05:11 | 05:09 | 05:46 | 06:36 | 07:24 |07:18 | 08:08 09:31 (4)
[16:24 22 10:07 (4) | 17:12 [18:04 18 08:22(6) |19:57  |20:47  [21:82  |2145  [21:42  [20:10  [19:01 | 16:56 [16:17 23 09:54 (4)
308:30 09:46 (4) | 08:01 | 07:06 08:05(6) | 06:56  |05:53  |05:10  |05:10  |05:48  |06:37 | 07:26 | 07:19 | 08:09 09:31 (4)
11625 22 10:08 (4) | 17:14 |18:05 17 08:22(6) [19:59  |20:49  |21:33  |21:44  [21:40  |20:08  |18:58 | 16:54 |16:16 23 09:54 (4)
4108:30 09:45 (4) | 07:59 | 07:04 08:05 (6) | 06:54 | 05:51 | 05:09 | 05:11 | 05:49 | 06:39 | 07:27 | 07:21 | 08:11 09:32 (4)
| 16:26 23 10:08 (4) |17:16 | 18:07 15 08:20 (6) | 20:00 | 20:51 |21:34 | 21:44 |21:09 | 20:05 | 18:56 | 16:52 | 16:16 23 09:55 (4)
5108:30 09:46 (4) | 07:57 | 07:02 08:07 (6) |06:52 | 05:49  |05:08  |05:12  |05:51 | 06:40 | 07:29 | 07:23 | 08:12 09:32 (4)
11628 23 10:09 (4) | 17:18 [18:09 11 08:18(6)|20:02  [20:52  [21:35  |21:43  |21:07  |20:03  |18:54 | 16:50 |16:15 23 09:55 (4)
6| 08:29 09:46 (4) | 07:56 | 07:00 08:11(6) |06:49 | 05:47  |05:08  |05:12  |05:52  |06:42 | 07:31 | 07:25 | 08:13 09:32 (4)
| 16:29 23 10:09 (4) | 17:20 |18:11 3 08:14(6) | 20:04 | 20:54 |21:36 |21:43 | 21:06 | 20:01 | 18:52 | 16:49 | 16:15 23 09:55 (4)
708:29 09:47 (4) | 07:54 | 06:58 | 06:47 | 05:45 | 05:07 | 05:13 | 05:54 | 06:44 | 07:32 | 07:26 | 08:14 09:33 (4)
116:30 23 10:10 (4) | 17:22 [ 18:12 [20:05  |20:56  [21:37  |21:42  [21:03  [19:58  [18:49 | 16:47 [16:14 23 09:56 (4)
8]08:28 09:47 (4) | 07:52 | 06:55 |06:45  |05:44  |05:07  |05:14  |0556  |06:45 | 07:34 08:43 (6) | 07:28 | 08:16 09:34 (4)
116:31 23 10:10 (4) | 17:24 |18:14 |20:07  |20:557  |21:38  [21:42  |21:01  [19:56 | 18:47 8 0851 (6) | 16:45 |16:14 22 09:56 (4)
9]08:28 09:47 (4) | 07:51 | 06:53 | 06:43 | 05:42 | 05:06 | 05:15 | 05:57 | 06:47 | 07:36 08:41 (6) | 07:30 | 08:17 09:34 (4)
| 16:33 24 10:11(4) [17:25 |18:16 | 20:09 | 20:59 |21:39 |21:41 | 21:00 | 19:54 | 18:45 13 08:54 (6) | 16:44 | 16:14 22 09:56 (4)
10 | 08:27 09:47 (4) | 07:49 | 06:51 |06:40 | 05:40  |05:06  |05:16  |05:59 | 06:48  |07:37 08:40 (6) | 07:32 | 08:18 09:34 (4)
|16:3¢ 24 10:11 (4) | 1727 |18:18 [20:11  |21:00 [21:40  |21:40 |2058  [19:52  [18:43 15 08:55(6) | 16:42 |16:13 22 09:56 (4)
11| 08:27 09:48 (4) | 07:47 | 06:49 |06:38 | 05:38  |05:05 |05:17  |06:00 |06:50 | 07:39 08:39 (6) | 07:34 | 08:19 09:35 (4)
116:36 23 10:11(4) | 17:29 | 18:19 [20:12  [21:02  [21:40  |21:40  |20:56  [19:49  [18:40 17  08:56 (6) | 16:40 [16:13 21 09:56 (4)
12| 08:26 09:48 (4) | 07:45 | 06:46 | 06:36 | 05:37 | 05:05 | 05:18 | 06:02 | 06:52 | 07:41 08:37 (6) | 07:35 | 08:20 09:37 (4)
116:37 24 10:12(4) | 17:31 | 18:21 [20:14  |21:04  |21:41  |21:39  [20:54  [19:47  [18:38 19  08:56 (6) | 16:39 [16:13 20  09:57 (4)
1308:26 09:49 (4) | 07:43 | 06:44 |06:3¢  |05:35  [05:05  |05:19  |06:03 |06:53 | 07:43 08:37 (6) | 07:37 | 08:21 09:37 (4)
116:39 24  10:13(4) | 17:33 | 18:23 |20:116  |21:05  |21:42  |21:38  |20:552  |19:45  [18:36 19  08:56 (6) | 16:37 [16:13 20 09:57 (4)
141 08:25 09:49 (4) | 07:41 | 06:42 | 06:31 | 05:34 | 05:05 | 05:20 | 06:05 | 06:55 | 07:44 08:37 (6) | 07:39 | 08:22 09:37 (4)
| 16:40 24 10:13 (4) [17:35 | 18:25 |20:17 | 21:07 |21:42 |21:37 | 20:50 | 19:42 | 18:34 19  08:56 (6) | 16:36 |16:13 20 09:57 (4)
15 | 08:24 09:50 (4) | 07:39 | 06:40 |06:29  |05:32  |05:04 |05:22  |06:07 |06:56 | 07:46 08:37 (6) | 07:41 | 08:23 09:38 (4)
|16:42 23 10:13 (4) | 17:36 | 18:26 [20:19  |21:08  [2143  |21:36  |20:48  [19:40  [18:32 19 08:56 (6) | 16:34 [16:13 19 09:57 (4)
16 | 08:23 09:50 (4) | 07:38 | 06:37 |06:27  |05:31  |05:04  |05:23  |06:08 |06:58 | 07:48 08:36 (6) | 07:42 | 08:24 09:38 (4)
|16:43 23 10:13(4) | 17:38 | 18:28 [20:21  [21:10  [21:43  |21:35  |20:46  [19:38  [18:30 18  08:54 (6) | 16:33 [16:13 19 09:57 (4)
17 | 08:22 09:51 (4) | 07:36 | 06:35 | 06:25 | 05:29 | 05:04 | 05:24 | 06:10 | 07:00 | 07:49 08:37 (6) | 07:44 09:34 (4) | 08:24 09:39 (4)
116:45 23 10:14 (4) | 17:40 | 18:30 |20:22  |21:11  |21:44  |21:34  [20:44  [19:35  [18:27 17 08:54 (6) | 16:32 7 09:41(4) [16:14 19 09:58 (4)
18| 08:21 09:52 (4) | 07:34 | 06:33 |06:223  |0528  [05:04  |0525  |06:11  [07:01  |07:51 08:38 (6) | 07:46 09:32 (4) | 08:25 09:40 (4)
116:46 22 10:14 (4) | 17:42 | 18:32 |20:24  |21:13  |21:44  [21:33 2042  [19:33  [18:25 15 0853 (6) |16:30 12  09:44 (4) [16:14 18  09:58 (4)
19| 08:20 09:52 (4) | 07:32 | 06:30 | 06:21 | 05:26 | 05:04 | 05:26 | 06:13 | 07:03 | 07:53 08:40 (6) | 07:47 09:31 (4) | 08:26 09:40 (4)
| 16:48 21 10:13 (4) [ 17:44 118:33 | 20:26 |21:14 |21:45 |21:32 | 20:40 | 19:31 | 18:23 11 08:51(6) | 16:29 15 09:46 (4) | 16:14 18 09:58 (4)
20 | 08:19 09:53 (4) | 07:30 | 06:28 |06:19  |05:225  |05:04  |05:28  |06:15  |07:05 | 0755 08:43 (6) | 07:49 09:30 (4) | 08:27 09:41 (4)
11650 20 10:13 (4) | 17:46 | 18:35 |20:27  |21:16  [2145  [21:31  |20:38  [19:28 | 18:21 5 08:48(6)|16:28 17 09:47(4) [16:14 18  09:59 (4)
21| 08:18 09:54 (4) | 07:28 | 06:26 |06:16 | 05223  |05:04  |05:29  |06:16  |07:06  |07:56 | 07:51 09:29 (4) | 08:27 09:42 (4)
| 16:51 18 10:12(4) | 17:47 |1 18:37 | 20:29 |21:17 | 21:45 |21:29 | 20:36 | 19:26 | 18:19 | 16:27 18 09:47 (4) | 16:15 18 10:00 (4)
22108:17 09:55 (4) | 07:26 08:10 (6) | 06:24 | 06:14 | 05:22 | 05:05 | 05:30 | 06:18 | 07:08 | 07:58 | 07:52 09:29 (4) | 08:28 09:42 (4)
116:53 17 10:12 (4) | 17:49 8 08:18(6) | 18:38 [20:31  |21:18  [21:46  [21:28  [20:34  [19:24  [18:17 [16:26 20 09:49 (4) [16:15 18  10:00 (4)
23| 08:16 09:56 (4) | 07:23 08:08 (6) | 06:21 |06:12  |0521  [05:05  |05:32  |06:19  |07:09 | 08:00 | 07:54 09:29 (4) | 08:28 09:42 (4)
11655 15 10:11(4) | 17:51 12 08:20 (6) | 18:40 |20:32  |21:20  |2146  |21:27 2082 [19:22  |18:15 |16:24 21 0950 (4) |16:16 18  10:00 (4)
2408:15 09:58 (4) | 07:21 08:06 (6) | 06:19 | 06:10 | 05:20 | 05:05 | 05:33 | 06:21 | 07:11 | 08:02 | 07:56 09:29 (4) | 08:29 09:43 (4)
| 16:56 12 10:10(4) | 17:53 16 08:22(6) | 18:42 | 20:34 |21:21 | 21:46 |21:26 | 20:30 [19:19 | 18:13 | 16:23 22 09:51 (4) | 16:16 18 10:01 (4)
25| 08:14 10:01 (4) | 07:19 08:05 (6) | 06:17 |06:08  |05:19  |05:06  |05:34  |06:23  |07:13  |07:03 | 07:57 09:28 (4) | 08:29 09:43 (4)
| 16:58 7 10:08(4)|17:55 18 08:23(6) | 18:43 |20:36 |2123  [2146  [21:24 2027  [1947  [17:11 1622 23 0951 (4)|16:17 18  10:01(4)
26 | 08:12 |07:17 08:05 (6) | 06:14 |06:06 | 05:17  |05:06  |05:36  |06:24  |07:14  |07:05 | 07:59 09:28 (4) | 08:29 09:43 (4)
| 17:00 | 17:56 18  08:23 (6) | 18:45 | 20:37 | 21:24 | 21:46 |21:23 | 20:25 [ 19:15 |17:09 | 16:21 23 09:51 (4) | 16:18 19 10:02 (4)
27| 08:11 | 07:15 08:05 (6) | 06:12 | 06:04 | 05:16 | 05:06 | 05:37 | 06:26 | 07:16 | 07:07 | 08:00 09:29 (4) | 08:30 09:43 (4)
117:02 [17:58 19 08:24 (6) | 18:47 |20:39  |21:25  [2146  [21:21 20223  [19:12  [17:07 [16:21 23 0952 (4)[16:18 19 10:02 (4)
28 | 08:10 |07:13 08:04 (6) | 06:10 |06:02 0515  [05:07  |05:39  |06:28  |07:18 | 07:09 | 08:02 09:29 (4) | 08:30 09:44 (4)
117:03 |18:00 19 08:23 (6) | 18:49 |20:41  |21:226  |21:46  |21:20  |20:21  [19:10  [17:05 |16:20 24 0953 (4)[16:19 20 10:04 (4)
29| 08:08 | | 07:08 | 06:00 | 05:14 | 05:07 | 05:40 | 06:29 | 07:19 | 07:10 | 08:03 09:29 (4) | 08:30 09:45 (4)
| 17:05 | | 19:50 | 20:42 |21:28 | 21:46 |21:18 |20:19 | 19:08 |17:03 | 16:19 24 09:53 (4) | 16:20 19 10:04 (4)
30 | 08:07 | | 07:05 |05:58 | 05:13  |05:08  |05:42  |06:31  |07:21  |07:12 | 08:05 09:30 (4) | 08:30 09:45 (4)
117:07 | | 19:52 |20:44  |2129  [2145  [21:47  |20:16  [19:05 | 17:01 |16:18 24 09:54 (4) 1621 20 10:05 (4)
31| 08:05 | | 07:03 | 105112 | |05:43  |06:32 | |07:14 | | 08:30 09:44 (4)
117:09 | | 19:54 | 12130 | |21:15  |20:14 | | 16:59 | [16:22 21 10:05 (4)
Sonnenscheinstunden | 260 | 278 | 367 | 416 | 484 | 498 | 501 | 453 | 381 | 332 | 267 | 245
astr.max.mégl.Beschattung | 524 | 110 | 83 | | | | | | | 195 | 273 | 628

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

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

WindPRO, entwickelt von EMD International A/S, Niels Jernesvej 10, DK-9220 Aalborg @, Tel. +45 96 35 44 44, Fax +45 96 35 44 46, e-mail: windpro@emd.dk



WindPRO version 2.8.552 Jul 2012

ﬁro]ek(: Beschreibung: Ausdruck/Seite
Wichtige ergédnzende Anmerkungen z.B. zur Datengrundlage befinden sich im Textteil der 14.08.2014 11:16 /13
Twerberg—GE—AUQUSH 4 Untersuchung. Bei den MaBstében der dargestellten Karten handelt es sich um

Naherungswerte Lizenzierter Anwender:
Die ISO-Schattenliniendarstellung (jahrliche Belastung fiir einen Rezeptor mit 360°- enveco GmbH
Rundumblick in 0 m Héhe tiber Grund) erfolgt fiir einen begrenzten Ausschnitt der dargestellten Grevener StraBe 61c

Karte und nur fiir den in der Legende angegebenen Bereich der Schattenwurfdauer. DE-48149 Munster

Die WEA-Typen wurden dem WEA-Katalog der Software entnommen. Daher miissen die in der (+49) 0251 - 315810
WEA-Liste angegebenen Parameter nicht notwendigerweise mit den Projektparametern enveco / mail@enveco.de
Ubereinstimmen. Berechnet:

-

HADOW - Kalender

Berechnung: ImmissionspunktberechnungSchattenrezeptor: M - [P M

oraussetzungen fur Berechnung des Schattenwurfs

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

|Januar |Februar |Marz |April |Mai |Juni [Juli |August  |SeptembeiOktober |November |Dezember
| | | | | | | | | | |
108:30 09:46 (4) | 08:04 | 07:11 08:05 (6) |07:01 | 0556 | 05:11 |05:09 | 0545  |06:34 | 07:22 | 07:16 | 08:06 09:31 (4)
| 16:23 21 10:07 (4) [17:11 | 18:02 19 08:24 (6) | 19:55 | 20:46 |21:31 | 21:45 |21:14 |20:12 | 19:03 | 16:57 |16:17 23 09:54 (4)
208:30 09:46 (4) | 08:02 | 07:09 08:06 (6) | 06:58 | 05:54 | 05:11 | 05:09 | 05:46 | 06:36 | 07:24 |07:18 | 08:08 09:32 (4)
[16:24 22 10:08 (4) | 17:12 [18:04 17 08:23(6) |19:57  |20:47  [21:82  |2145  [21:42  [20:10 [ 19:01 | 16:56 [16:17 23 09:55(4)
308:30 09:47 (4) | 08:01 | 07:06 08:07 (6) | 06:56  |05:53  |05:10  |05:10  |05:48  |06:37 | 07:26 | 07:19 | 08:09 09:31 (4)
116:25 22 10:09 (4) | 17:14 |18:05 15 08:22(6) [19:59  |20:49  |21:33  |21:44  [21:10  |20:08 | 18:58 | 16:54 |16:16 24  09:55 (4)
4108:30 09:46 (4) | 07:59 | 07:04 08:07 (6) | 06:54 | 05:51 | 05:09 | 05:11 | 05:49 | 06:39 | 07:27 | 07:21 | 08:11 09:33 (4)
| 16:26 23  10:09 (4) | 17:16 | 18:07 13 08:20 (6) | 20:00 | 20:51 |21:34 | 21:44 |21:09 | 20:05 | 18:56 | 16:52 | 16:16 23 09:56 (4)
5108:30 09:47 (4) | 07:57 | 07:02 08:10 (6) | 06:52 | 05:49  |05:08  |05:12  |05:51 | 06:40 | 07:29 | 07:23 | 08:12 09:33 (4)
11628 23 10:10 (4) | 17:18 |18:09 7 08:17(6)|20:02  |20:52  [21:35  |21:44  |21:07  |20:03 | 18:54 | 16:50 |16:15 23 09:56 (4)
6| 08:29 09:47 (4) | 07:56 | 07:00 |06:49 | 05:47  |05:08  |05:12  |05:52 | 06:42 | 07:31 | 07:25 | 08:13 09:33 (4)
| 16:29 23 10:10 (4) | 17:20 |18:11 | 20:04 | 20:54 |21:36 |21:43 | 21:06 | 20:01 | 18:52 | 16:49 | 16:15 23 09:56 (4)
708:29 09:48 (4) | 07:54 | 06:58 | 06:47 | 05:45 | 05:07 | 05:13 | 05:54 | 06:44 | 07:32 | 07:26 | 08:14 09:34 (4)
116:30 23 10:11 (4) [ 17:22 [ 18:12 [20:05  |20:56  [21:37  |21:42  [21:03  [19:58  [18:49 | 16:47 [16:14 23 09:57 (4)
8]08:28 09:47 (4) | 07:52 | 06:55 |06:45  |05:44  |05:07  |05:14  |0556  |06:45 | 07:34 | 07:28 | 08:16 09:34 (4)
116:31 24 10:11 (4) | 17:24 |18:14 |20:07  |20:557  |21:38  [21:42  |21:01  [19:56 | 18:47 | 16:45 |16:14 23 09:57 (4)
9]08:28 09:48 (4) | 07:51 | 06:53 | 06:43 | 05:42 | 05:06 | 05:15 | 05:57 | 06:47 | 07:36 08:44 (6) | 07:30 | 08:17 09:35 (4)
| 16:33 24 10:12(4) [17:25 |18:16 | 20:09 | 20:59 |21:39 |21:41 | 21:00 | 19:54 | 18:45 10 08:54 (6) | 16:44 | 16:14 22 09:57 (4)
10 | 08:27 09:48 (4) | 07:49 | 06:51 |06:40 | 05:40  |05:06  |05:16  |05:59 | 06:48  |07:37 08:42 (6) | 07:32 | 08:18 09:35 (4)
|16:3¢ 24 10:12 (4) | 1727 |18:18 [20:11  |21:00 [21:40  |21:40 |2058  [19:52  [18:43 14  08:56 (6) | 16:42 |16:13 22 09:57 (4)
11| 08:27 09:49 (4) | 07:47 | 06:49 |06:38 | 05:38  |05:05 |05:17  |06:00 |06:50 | 07:39 08:41 (6) | 07:34 | 08:19 09:36 (4)
116:36 23 10:12(4) | 17:29 | 18:19 [20:12  [21:02  [21:40  |21:40  |20:56  [19:49  [18:40 16  08:57 (6) | 16:40 [16:13 21 09:57 (4)
12| 08:26 09:49 (4) | 07:45 | 06:46 | 06:36 | 05:37 | 05:05 | 05:18 | 06:02 | 06:52 | 07:41 08:39 (6) | 07:35 | 08:20 09:37 (4)
116:37 24 10:13(4) [ 17:31 | 18:21 |20:14  |21:04  |21:41  |21:39  [20:54  [19:47  [18:38 18 08:57 (6) | 16:39 [16:13 21 09:58 (4)
1308:26 09:50 (4) | 07:43 | 06:44 |06:3¢  |05:35  [05:05  |05:19  |06:03 |06:53 | 07:43 08:38 (6) | 07:37 | 08:21 09:38 (4)
116:39 24 10:14 (4) | 17:33 | 18:23 |20:116  |21:05  |21:42  |21:38  |20:552  |19:45  |18:36 19  08:57 (6) | 16:37 [16:13 21 09:59 (4)
141 08:25 09:50 (4) | 07:41 | 06:42 | 06:31 | 05:34 | 05:05 | 05:20 | 06:05 | 06:55 | 07:44 08:38 (6) | 07:39 | 08:22 09:37 (4)
| 16:40 24  10:14 (4) [17:35 | 18:25 |20:17 | 21:07 |21:42 |21:37 | 20:50 | 19:42 | 18:34 19 08:57 (6) | 16:36 |16:13 21 09:58 (4)
15 | 08:24 09:51 (4) | 07:39 | 06:40 |06:29  |05:32  |05:04 |05:22  |06:07 |06:56 | 07:46 08:38 (6) | 07:41 | 08:23 09:38 (4)
|16:42 23 10:14 (4) | 17:36 | 18:26 [20:19  |21:08 [2143  |21:36  |20:48  [19:40  [18:32 19 08:57 (6) | 16:34 |16:13 20  09:58 (4)
16 | 08:23 09:52 (4) | 07:38 | 06:37 |06:27  |05:31  |05:04  |05:23  |06:08 |06:58 | 07:48 08:37 (6) | 07:42 | 08:24 09:39 (4)
116:43 22 10:14 (4) | 17:38 | 18:28 |20:221  |21:10  |21:43  |21:35  |20:46  |19:38  [18:30 19 08:56 (6) | 16:33 [16:13 20  09:59 (4)
17 | 08:22 09:52 (4) | 07:36 | 06:35 | 06:25 | 05:29 | 05:04 | 05:24 | 06:10 | 07:00 | 07:49 08:38 (6) | 07:44 | 08:24 09:40 (4)
116:45 22 10:14 (4) | 17:40 | 18:30 2022  |21:11  |21:44  |21:34  [20:44  [19:35  [18:27 18 08:56 (6) | 16:32 [16:14 19 09:59 (4)
18| 08:21 09:53 (4) | 07:34 | 06:33 |06:223  |0528  [05:04  |0525  |06:11  [07:01  |07:51 08:39 (6) | 07:46 09:35 (4) | 08:25 09:41 (4)
116:46 21 10:14 (4) | 17:42 | 18:32 |20:24  |21:13  |21:44  |21:33  |20:42  |19:33  [18:25 16  08:55 (6) | 16:30 8 09:43(4)|16:14 19 10:00 (4)
19| 08:20 09:53 (4) | 07:32 | 06:30 | 06:21 | 05:26 | 05:04 | 05:26 | 06:13 | 07:03 | 07:53 08:40 (6) | 07:47 09:33 (4) | 08:26 09:40 (4)
| 16:48 20 10:13 (4) [ 17:44 118:33 | 20:26 |21:14 |21:45 |21:32 | 20:40 | 19:31 | 18:23 14 08:54 (6) | 16:29 12 09:45 (4) | 16:14 20 10:00 (4)
20 | 08:19 09:54 (4) | 07:30 | 06:28 |06:19  |05:225  |05:04  |05:28  |06:15  |07:05 | 0755 08:42 (6) | 07:49 09:32 (4) | 08:27 09:41 (4)
116:50 19 10:13 (4) | 17:46 | 18:35 [20:27  |21:16  [2145  |21:31  |20:38  [19:28  [18:21 10 08:52(6) |16:28 15 09:47 (4) [16:14 20  10:01 (4)
21| 08:18 09:56 (4) | 07:28 08:13 (6) | 06:26 |06:16 | 05223  |05:04  |05:29  |06:16  |07:06  |07:56 | 07:51 09:31 (4) | 08:27 09:42 (4)
1651 17 10:13 (4) | 17:47 5 08:18(6) | 18:37 [20:29  |21:17  |21:45  |21:29  [20:36  [19:26 [ 18:19 1627 17 09:48(4)|16:15 19  10:01 (4)
22108:17 09:57 (4) | 07:26 08:10 (6) | 06:24 | 06:14 | 05:22 | 05:05 | 05:30 | 06:18 | 07:08 | 07:58 | 07:52 09:30 (4) | 08:28 09:42 (4)
[16:53 15 10:12(4) [17:49 11 08:21 (6) | 18:38 [20:31  |21:18  [21:46  [21:28  [20:34  [19:24  [18:17 [16:26 19 09:49 (4) [16:15 19 10:01 (4)
23| 08:16 09:58 (4) | 07:23 08:08 (6) | 06:21 |06:12  |0521  [05:05  |05:32  |06:19  |07:09 | 08:00 | 07:54 09:30 (4) | 08:28 09:42 (4)
11655 12 10:10 (4) | 17:51 15 08:23 (6) | 18:40 |20:32  |21:20  |2146  |21:27 2082 [19:22  |18:15 |16:24 20 0950 (4) |16:16 19 10:01 (4)
24 108:15 10:01 (4) | 07:21 08:07 (6) | 06:19 | 06:10 | 05:20 | 05:05 | 05:33 | 06:21 | 07:11 | 08:02 | 07:56 09:30 (4) | 08:29 09:43 (4)
| 16:56 8 10:09 (4) | 17:53 17 08:24 (6) | 18:42 | 20:34 |21:21 | 21:46 |21:26 | 20:30 [19:19 | 18:13 | 16:23 21 09:51 (4) | 16:16 20 10:03 (4)
25| 08:14 | 07:19 08:06 (6) | 06:17 |06:08  |05:19  |05:06  |05:34  |06:23  |07:13  |07:03 | 07:57 09:29 (4) | 08:29 09:43 (4)
| 16:58 |17:55 18  08:24 (6) | 18:43 |20:36 |21:23  [2146  [21:24 2027  [1947  [17:11 1622 22 0951 (4)|16:17 20 10:03 (4)
26 | 08:12 |07:17 08:06 (6) | 06:14 |06:06 | 05:17  |05:06  |05:36  |06:24  |07:14  |07:05 | 07:59 09:30 (4) | 08:29 09:44 (4)
| 17:00 | 17:56 19 08:25(6) | 18:45 | 20:37 | 21:24 | 21:46 |21:23 | 20:25 [ 19:15 |17:09 | 16:21 22 09:52 (4) | 16:18 19 10:03 (4)
27| 08:11 | 07:15 08:06 (6) | 06:12 | 06:04 | 05:16 | 05:06 | 05:37 | 06:26 | 07:16 | 07:07 | 08:00 09:30 (4) | 08:30 09:44 (4)
117:02 [17:58 19 08:25(6) | 18:47 |20:39  |21:25  [2146  [21:21 20223  [19:12  [17:07 [16:21 23 0953 (4)[16:18 20 10:04 (4)
28 | 08:10 |07:13 08:05 (6) | 06:10 |06:02 0515  [05:07  |05:39  |06:28  |07:18 | 07:09 | 08:02 09:31 (4) | 08:30 09:45 (4)
117:03 |18:00 19  08:24 (6) | 18:49 |20:41  |21:226  |21:46  |21:20  |20:21  [19:10  [17:05 |16:20 23 0954 (4) |16:19 20  10:05 (4)
29| 08:08 | | 07:08 | 06:00 | 05:14 | 05:07 | 05:40 | 06:29 | 07:19 | 07:10 | 08:03 09:30 (4) | 08:30 09:45 (4)
| 17:05 | | 19:50 | 20:42 |21:28 | 21:46 |21:18 |20:19 | 19:08 |17:03 | 16:19 24 09:54 (4) | 16:20 21 10:06 (4)
30 | 08:07 | | 07:05 |05:58 | 05:13  |05:08  |05:42  |06:31  |07:21  |07:12 | 08:05 09:31 (4) | 08:30 09:46 (4)
117:07 | | 19:52 |20:44  |2129  [2145  [21:47  |20:16  [19:05 | 17:01 |16:18 24 09:55(4) | 1621 20 10:06 (4)
31| 08:05 | | 07:03 | 105112 | |05:43  |06:32 | |07:14 | | 08:30 09:45 (4)
117:09 | | 19:54 | 12130 | |21:15  |20:14 | | 16:59 | [16:22 21 10:06 (4)
Sonnenscheinstunden | 260 | 278 | 367 | 416 | 484 | 498 | 501 | 453 | 381 | 332 | 267 | 245
astr.max.mégl.Beschattung | 503 | 123 | 71 | | | | | | | 192 | 250 | 649

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

Tag im Monat Sonnenaufgang  (SS:MM) Zeitpunkt (SS:MM) Schattenanfang (WEA mit erstem Schatten)
Sonnenuntergang (SS:MM)  Minuten mit Schatten Zeitpunkt (SS:MM) Schattenende (WEA mit letztem Schatten)
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ﬁro]ek(: Beschreibung: Ausdruck/Seite
Wichtige ergédnzende Anmerkungen z.B. zur Datengrundlage befinden sich im Textteil der 14.08.2014 11:16/ 14
Twerberg—GE—AUQUSH 4 Untersuchung. Bei den MaBstében der dargestellten Karten handelt es sich um

Naherungswerte Lizenzierter Anwender:
Die ISO-Schattenliniendarstellung (jahrliche Belastung fiir einen Rezeptor mit 360°- enveco GmbH
Rundumblick in 0 m Héhe tiber Grund) erfolgt fiir einen begrenzten Ausschnitt der dargestellten Grevener StraBe 61c

Karte und nur fiir den in der Legende angegebenen Bereich der Schattenwurfdauer. DE-48149 Munster

Die WEA-Typen wurden dem WEA-Katalog der Software entnommen. Daher miissen die in der (+49) 0251 - 315810
WEA-Liste angegebenen Parameter nicht notwendigerweise mit den Projektparametern enveco / mail@enveco.de
Ubereinstimmen. Berechnet:

-

HADOW - Kalender

Berechnung: ImmissionspunktberechnungSchattenrezeptor: N - IP N

oraussetzungen fur Berechnung des Schattenwurfs

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

|Januar |Februar |Marz |April |Mai |Juni [Juli |August  |SeptembeiOktober |November |Dezember
| | | | | | | | | | |
108:30 09:48 (4) | 08:04 | 07:11 08:05 (6) |07:01 | 0556 | 05:11 |05:09 | 0545  |06:34 | 07:22 | 07:16 | 08:06 09:33 (4)
| 16:23 22 10:10 (4) [17:11 | 18:02 19 08:24 (6) | 19:55 | 20:46 |21:31 | 21:45 |21:14 |20:12 | 19:03 | 16:57 |16:17 25  09:58 (4)
208:30 09:49 (4) | 08:02 | 07:09 08:05 (6) | 06:58 | 05:54 | 05:11 | 05:09 | 05:46 | 06:36 | 07:24 |07:18 | 08:08 09:34 (4)
[16:24 22 10:11 (4) [ 17:12 [18:04 19 08:24(6) |19:57  |20:47  [21:82  |2145  [21:42  [20:10  [19:01 | 16:56 [16:17 25  09:59 (4)
308:30 09:49 (4) | 08:01 | 07:06 08:06 (6) | 06:56  |05:53  |05:10  |05:10  |05:48  |06:37 | 07:26 | 07:19 | 08:09 09:34 (4)
116:25 23 10:12(4) | 17:14 |18:05 17 08:23(6) |19:59  |20:49  |21:33  |21:44  [21:0  |20:08  |18:58 | 16:54 |16:16 24  09:58 (4)
4108:30 09:49 (4) | 07:59 | 07:04 08:06 (6) | 06:54 | 05:51 | 05:09 | 05:11 | 05:49 | 06:39 | 07:27 | 07:21 | 08:11 09:35 (4)
| 16:26 23 10:12(4) [17:16 | 18:07 15 08:21 (6) | 20:00 | 20:51 |21:34 | 21:44 |21:09 | 20:05 | 18:56 | 16:52 | 16:16 24 09:59 (4)
5108:30 09:50 (4) | 07:57 | 07:02 08:08 (6) | 06:52 | 05:49  |05:08  |05:12  |05:51 | 06:40 | 07:29 | 07:23 | 08:12 09:35 (4)
11628 23 10:13 (4) | 17:18 |18:09 11 08:19(6)|20:02  [20:52  [21:35  |21:43  |21:07  |20:03 | 18:54 | 16:50 |16:15 24 09:59 (4)
6| 08:29 09:49 (4) | 07:56 | 07:00 08:11(6) | 06:49 | 05:47  |05:08  |05:12  |05:52 | 06:42 | 07:31 | 07:25 | 08:13 09:35 (4)
| 16:29 24 10:13 (4) [ 17:20 |18:11 5 08:16 (6) | 20:04 | 20:54 |21:36 |21:43 | 21:06 | 20:01 | 18:52 | 16:49 | 16:15 24 09:59 (4)
708:29 09:50 (4) | 07:54 | 06:58 | 06:47 | 05:45 | 05:07 | 05:13 | 05:54 | 06:44 | 07:32 | 07:26 | 08:14 09:37 (4)
116:30 24 10:14 (4) [ 17:22 [ 18:12 [20:05  |20:56  [21:37  |21:42  [21:03  [19:58  [18:49 | 16:47 [16:14 23 10:00 (4)
8]08:28 09:50 (4) | 07:52 | 06:55 |06:45  |05:44  |05:07  |05:14  |0556  |06:45 | 07:34 08:44 (6) | 07:28 | 08:16 09:37 (4)
116:31 24 10:14 (4) | 17:24 |18:14 |20:07  |20:557  |21:38  [21:42  |21:01  [19:56 | 18:47 9 08:53(6) | 16:45 |16:14 23 10:00 (4)
9]08:28 09:51 (4) | 07:51 | 06:53 | 06:43 | 05:42 | 05:06 | 05:15 | 05:57 | 06:47 | 07:36 08:42 (6) | 07:30 | 08:17 09:37 (4)
| 16:33 24 10:15(4) [17:25 |18:16 | 20:09 | 20:59 |21:39 |21:41 | 21:00 | 19:54 | 18:45 13 08:55(6) | 16:44 | 16:14 23 10:00 (4)
10 | 08:27 09:51 (4) | 07:49 | 06:51 |06:40 | 05:40  |05:06  |05:16  |05:59 | 06:48  |07:37 08:41 (6) | 07:32 | 08:18 09:38 (4)
|16:3¢ 24 10:15 (4) | 17:27 |18:18 [20:11  |21:00 [21:40  |21:40 |2058  [19:52  [18:43 16 08:57 (6) | 16:42 [16:13 22 10:00 (4)
11| 08:27 09:51 (4) | 07:47 | 06:49 |06:38 | 05:38  |05:05 |05:17  |06:00 |06:50 | 07:39 08:40 (6) | 07:34 | 08:19 09:38 (4)
116:36 25 10:16 (4) | 17:29 | 18:19 [20:12  [21:02  [21:40  |21:40  |20:56  [19:49  [18:40 18  08:58 (6) | 16:40 [16:13 22 10:00 (4)
12| 08:26 09:51 (4) | 07:45 | 06:46 | 06:36 | 05:37 | 05:05 | 05:18 | 06:02 | 06:52 | 07:41 08:38 (6) | 07:35 | 08:20 09:40 (4)
116:37 25  10:16 (4) | 17:31 | 18:21 |20:14  |21:04  |21:41  |21:39  [20:54  [19:47  [18:38 19 08:57 (6) | 16:39 [16:13 22 10:02 (4)
1308:26 09:53 (4) | 07:43 | 06:44 |06:3¢  |05:35  [05:05  |05:19  |06:03 |06:53 | 07:43 08:38 (6) | 07:37 | 08:21 09:40 (4)
116:39 24 10:17 (4) | 17:33 | 18:23 |20:116  |21:05  |21:42  |21:38  |20:552  |19:45  |18:36 19  08:57 (6) | 16:37 [16:13 22 10:02 (4)
141 08:25 09:53 (4) | 07:41 | 06:42 | 06:31 | 05:34 | 05:05 | 05:20 | 06:05 | 06:55 | 07:44 08:38 (6) | 07:39 | 08:22 09:40 (4)
| 16:40 24 10:17 (4) [17:35 | 18:25 |20:17 | 21:07 |21:42 |21:37 | 20:50 | 19:42 | 18:34 19 08:57 (6) | 16:36 |16:13 21 10:01 (4)
15 | 08:24 09:54 (4) | 07:39 | 06:40 |06:29  |05:32  |05:04 |05:22  |06:07 |06:56 | 07:46 08:38 (6) | 07:41 | 08:23 09:41 (4)
|16:42 23 10:17 (4) | 17:36 | 18:26 [20:19  |21:08 [2143  |21:36  |20:48  [19:40  [18:32 19 08:57 (6) | 16:34 [16:13 21 10:02 (4)
16 | 08:23 09:54 (4) | 07:38 | 06:37 |06:27  |05:31  |05:04  |05:23  |06:08 |06:58 | 07:48 08:37 (6) | 07:42 | 08:24 09:41 (4)
| 16:43 23 10:17 (4) | 17:38 | 18:28 | 20:21 |21:10 |21:43 |21:35 | 20:46 19:38 | 18:30 19  08:56 (6) | 16:33 |16:13 21 10:02 (4)
17 | 08:22 09:55 (4) | 07:36 | 06:35 | 06:25 | 05:29 | 05:04 | 05:24 | 06:10 | 07:00 | 07:49 08:38 (6) | 07:44 | 08:24 09:42 (4)
116:45 22 10:17 (4) | 17:40 | 18:30 |20:22  |21:11  |21:44  |21:34  [20:44  [19:35  [18:27 17 08:55(6) | 16:32 [16:14 21 10:03 (4)
18| 08:21 09:56 (4) | 07:34 | 06:33 |06:223  |0528  [05:04  |0525  |06:11  [07:01  |07:51 08:39 (6) | 07:46 09:37 (4) | 08:25 09:43 (4)
116:46 21 10:17 (4) | 17:42 | 18:32 |20:24  |21:13  |21:44  |21:33  |20:42  [19:33  [18:25 15 08:54 (6) | 16:30 9 09:46(4)|16:14 20 10:03 (4)
19| 08:20 09:56 (4) | 07:32 | 06:30 | 06:21 | 05:26 | 05:04 | 05:26 | 06:13 | 07:03 | 07:53 08:41 (6) | 07:47 09:36 (4) | 08:26 09:43 (4)
| 16:48 20 10:16 (4) | 17:44 118:33 | 20:26 |21:14 |21:45 |21:32 | 20:40 | 19:31 | 18:23 12 08:53 (6) | 16:29 13 09:49 (4) | 16:14 20 10:03 (4)
20 | 08:19 09:57 (4) | 07:30 | 06:28 |06:19  |05:225  |05:04  |05:28  |06:15  |07:05 | 0755 08:43 (6) | 07:49 09:35 (4) | 08:27 09:44 (4)
11650 19 10:16 (4) | 17:46 | 18:35 |20:27  |21:16  [2145  [21:31  |20:38  [19:28 | 18:21 7 0850(6)|16:28 15 09:50 (4) [16:14 20  10:04 (4)
21| 08:18 09:58 (4) | 07:28 | 06:26 |06:16 | 05223  |05:04  |05:29  |06:16  |07:06  |07:56 | 07:51 09:33 (4) | 08:27 09:45 (4)
| 16:51 18 10:16 (4) | 17:47 |1 18:37 | 20:29 |21:17 | 21:45 |21:29 | 20:36 | 19:26 | 18:19 | 16:27 18 09:51 (4) | 16:15 20 10:05 (4)
22108:17 10:00 (4) | 07:26 08:11 (6) | 06:24 | 06:14 | 05:22 | 05:05 | 05:30 | 06:18 | 07:08 | 07:58 | 07:52 09:33 (4) | 08:28 09:45 (4)
116:53 15 10:15 (4) | 17:49 9 08:20(6) | 18:38 [20:31  |21:18  [21:46  [21:28  [20:34  [19:24  [18:17 [16:26 19 0952 (4) [16:15 20  10:05 (4)
23| 08:16 10:01 (4) | 07:23 08:09 (6) | 06:21 |06:12  |0521  [05:05  |05:32  |06:19  |07:09 | 08:00 | 07:54 09:33 (4) | 08:28 09:45 (4)
11655 13 10:14 (4) | 17:51 13 08:22 (6) | 18:40 |20:32  |21:20  |2146  |21:27 2082 [19:21  [18:15 |16:24 20 0953 (4)[16:16 20  10:05 (4)
24 108:15 10:04 (4) | 07:21 08:07 (6) | 06:19 | 06:10 | 05:20 | 05:05 | 05:33 | 06:21 | 07:11 | 08:02 | 07:56 09:33 (4) | 08:29 09:46 (4)
| 16:56 8 10:12(4) | 17:53 16 08:23 (6) | 18:42 | 20:34 |21:21 | 21:46 |21:26 | 20:30 [19:19 | 18:13 | 16:23 21 09:54 (4) | 16:16 20 10:06 (4)
25| 08:14 | 07:19 08:06 (6) | 06:17 |06:08  |05:19  |05:06  |05:34  |06:23  |07:13  |07:03 | 07:57 09:32 (4) | 08:29 09:46 (4)
| 16:58 |17:55 18  08:24 (6) | 18:43 |20:36 |21:23  [2146  [21:24 2027  [1947  [17:11 16222 22 09:54 (4) |16:17 20 10:06 (4)
26 | 08:12 |07:17 08:06 (6) | 06:14 |06:06 | 05:17  |05:06  |05:36  |06:24  |07:14  |07:05 | 07:59 09:32 (4) | 08:29 09:46 (4)
| 17:00 | 17:56 19 08:25(6) | 18:45 | 20:37 | 21:24 | 21:46 |21:23 | 20:25 [ 19:15 |17:09 | 16:21 23  09:55 (4) | 16:18 21 10:07 (4)
27| 08:11 | 07:15 08:06 (6) | 06:12 | 06:04 | 05:16 | 05:06 | 05:37 | 06:26 | 07:16 | 07:07 | 08:00 09:33 (4) | 08:30 09:46 (4)
117:02 [17:58 19 08:25(6) | 18:47 |20:39  |21:25  [2146  [21:21 20223  [19:12  [17:07 [16:21 23 0956 (4) [16:18 21 10:07 (4)
28 | 08:10 |07:13 08:05 (6) | 06:10 |06:02 0515  [05:07  |05:39  |06:28  |07:18 | 07:09 | 08:02 09:33 (4) | 08:30 09:48 (4)
117:03 |18:00 19  08:24 (6) | 18:49 |20:41  |21:226  |21:46  |21:20  |20:21  [19:10  [17:05 |16:20 24 0957 (4)|16:19 20 10:08 (4)
29| 08:08 | | 07:08 | 06:00 | 05:14 | 05:07 | 05:40 | 06:29 | 07:19 | 07:10 | 08:03 09:33 (4) | 08:30 09:48 (4)
| 17:05 | | 19:50 | 20:42 |21:28 | 21:46 |21:18 |20:19 | 19:08 |17:03 | 16:19 24 09:57 (4) | 16:20 21 10:09 (4)
30 | 08:07 | | 07:05 |05:58 | 05:13  |05:08  |05:42  |06:31  |07:21  |07:12 | 08:05 09:34 (4) | 08:30 09:48 (4)
117:07 | | 19:52 |20:44  |2129  [2145  [21:47  |20:16  [19:05 | 17:01 |16:18 24 09:58 (4) 1621 22  10:10(4)
31| 08:05 | | 07:03 | 105112 | |05:43  |06:32 | |07:14 | | 08:30 09:48 (4)
117:09 | | 19:54 | 12130 | |21:15  |20:14 | | 16:59 | [16:22 21 10:09 (4)
Sonnenscheinstunden | 260 | 278 | 367 | 416 | 484 | 498 | 501 | 453 | 381 | 332 | 267 | 245
astr.max.mégl.Beschattung | 513 | 113 | 86 | | | | | | | 202 | 255 | 673

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

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

WindPRO, entwickelt von EMD International A/S, Niels Jernesvej 10, DK-9220 Aalborg @, Tel. +45 96 35 44 44, Fax +45 96 35 44 46, e-mail: windpro@emd.dk



WindPRO version 2.8.552 Jul 2012

ﬁro]ek(: Beschreibung: Ausdruck/Seite
Wichtige ergédnzende Anmerkungen z.B. zur Datengrundlage befinden sich im Textteil der 14.08.2014 11:16 / 15
Twerberg—GE—AUQUSH 4 Untersuchung. Bei den MaBstében der dargestellten Karten handelt es sich um

Naherungswerte Lizenzierter Anwender:
Die ISO-Schattenliniendarstellung (jahrliche Belastung fiir einen Rezeptor mit 360°- enveco GmbH
Rundumblick in 0 m Héhe tiber Grund) erfolgt fiir einen begrenzten Ausschnitt der dargestellten Grevener StraBe 61c

Karte und nur fiir den in der Legende angegebenen Bereich der Schattenwurfdauer. DE-48149 Munster

Die WEA-Typen wurden dem WEA-Katalog der Software entnommen. Daher miissen die in der (+49) 0251 - 315810
WEA-Liste angegebenen Parameter nicht notwendigerweise mit den Projektparametern enveco / mail@enveco.de
Ubereinstimmen. Berechnet:

-

HADOW - Kalender

Berechnung: ImmissionspunktberechnungSchattenrezeptor: O - IP O

oraussetzungen fur Berechnung des Schattenwurfs

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

|Januar |Februar |Marz |April |Mai |Juni [Juli |August  |SeptembeiOktober |November |Dezember
| | | | | | | | | | |
108:30 09:50 (4) | 08:04 | 07:11 08:09 (6) |07:01 | 0556 | 05:11 |05:09 | 0545  |06:34 | 07:22 | 07:16 | 08:06 09:36 (4)
| 16:23 23 10:13 (4) [17:11 | 18:02 17 08:26 (6) | 19:55 | 20:46 |21:31 | 21:45 |21:14 |20:12 | 19:03 | 16:57 |16:17 24 10:00 (4)
208:30 09:50 (4) | 08:02 | 07:09 08:10 (6) | 06:58 | 05:54 | 05:11 | 05:09 | 05:46 | 06:36 | 07:24 |07:18 | 08:08 09:37 (4)
[16:24 24 10:14 (4) [ 17:12 [18:04 15 08:25(6) |19:57  |20:47  [21:82  |2145  [21:42  [20:10  [19:01 | 16:56 [16:17 23 10:00 (4)
308:30 09:51 (4) | 08:01 | 07:06 08:11(6) | 06:56  |05:53  [05:10  |05:10  |05:48  |06:37 | 07:26 | 07:19 | 08:09 09:36 (4)
116:25 24  10:15(4) | 17:14 |18:05 13  08:24(6) [19:59  |20:49  |21:33  |21:44  [21:40  |20:08 | 18:58 | 16:54 |16:16 24  10:00 (4)
4108:30 09:51 (4) | 07:59 | 07:04 08:12 (6) | 06:54 | 05:51 | 05:09 | 05:11 | 05:49 | 06:39 | 07:27 | 07:21 | 08:11 09:37 (4)
| 16:26 23 10:14 (4) [17:16 | 18:07 9 08:21(6) | 20:00 | 20:51 |21:34 | 21:44 |21:09 | 20:05 | 18:56 | 16:52 | 16:16 24 10:01 (4)
5108:30 09:52 (4) | 07:57 | 07:02 |06:52 | 05:49  |05:08  |05:12  |05:51 | 06:40 | 07:29 | 07:23 | 08:12 09:37 (4)
11628 23 10:15 (4) | 17:18 | 18:09 [20:02 |2052  [21:835  |21:43  [21:07 |20:03 | 18:54 | 16:50 [16:15 24 10:01 (4)
6| 08:29 09:51 (4) | 07:56 | 07:00 |06:49 | 05:47  |05:08  |05:12  |05:52 | 06:42 | 07:31 | 07:25 | 08:13 09:37 (4)
11629 24 10:15(4) | 17:20 | 18:11 |20:04 |20:54  |21:36  |21:43  [21:05  [20:01  [18:52 | 16:48 [16:15 24 10:01 (4)
708:29 09:52 (4) | 07:54 | 06:58 | 06:47 | 05:45 | 05:07 | 05:13 | 05:54 | 06:44 | 07:32 | 07:26 | 08:14 09:39 (4)
116:30 24 10:16 (4) | 17:22 [ 18:12 [20:05  |20:56  [21:37  |21:42  [21:03  [19:58  [18:49 | 16:47 [16:14 23 10:02 (4)
8]08:28 09:52 (4) | 07:52 | 06:55 |06:45  |05:44  |05:07  |05:14  |0556  |06:45 | 07:34 | 07:28 | 08:16 09:39 (4)
116:31 24 10:16 (4) | 17:24 |18:14 |20:07  |20:557  |21:38  [21:42  |21:01  [19:56 | 18:47 | 16:45 |16:14 24  10:03 (4)
9]08:28 09:53 (4) | 07:51 | 06:53 | 06:43 | 05:42 | 05:06 | 05:15 | 05:57 | 06:47 | 07:36 08:50 (6) | 07:30 | 08:17 09:39 (4)
| 16:33 24 10:17 (4) [17:25 |18:16 | 20:09 | 20:59 |21:39 |21:41 | 21:00 | 19:54 | 18:45 3 08:53(6) | 16:44 | 16:14 24 10:03 (4)
10 | 08:27 09:54 (4) | 07:49 | 06:51 |06:40 | 05:40  |05:06  |05:16  |05:59 | 06:48  |07:37 08:46 (6) | 07:32 | 08:18 09:40 (4)
|16:3¢ 23 10:17 (4) | 17:27 |18:18 [20:11  |21:00 [21:40  |21:40 |20:58  [19:52  [18:43 11  08:57 (6) | 16:42 [16:13 23 10:03 (4)
11| 08:27 09:54 (4) | 07:47 | 06:49 |06:38 | 05:38  |05:05 |05:17  |06:00 |06:50 | 07:39 08:44 (6) | 07:34 | 08:19 09:40 (4)
116:36 23 10:17 (4) | 17:29 | 18:19 [20:12  [21:02  [21:40  |21:40  |20:56  [19:49  [18:40 15 08:59 (6) | 16:40 [16:13 23 10:03 (4)
12| 08:26 09:54 (4) | 07:45 | 06:46 | 06:36 | 05:37 | 05:05 | 05:18 | 06:02 | 06:52 | 07:41 08:42 (6) | 07:35 | 08:20 09:41 (4)
116:37 23 10:17 (4) | 17:31 | 18:21 [20:14  |21:04  |21:41  |21:39  [20:54  [19:47  [18:38 17  08:59 (6) | 16:39 [16:13 23 10:04 (4)
1308:26 09:55 (4) | 07:43 | 06:44 |06:3¢  |05:35  [05:05  |05:19  |06:03 |06:53 | 07:43 08:41 (6) | 07:37 | 08:21 09:42 (4)
116:39 24  10:19 (4) | 17:33 | 18:23 |20:116  |21:05  |21:42  |21:38  |20:552  |19:45  [18:36 19 09:00 (6) | 16:37 [16:13 23 10:05 (4)
141 08:25 09:56 (4) | 07:41 | 06:42 | 06:31 | 05:34 | 05:05 | 05:20 | 06:05 | 06:55 | 07:44 08:41 (6) | 07:39 | 08:22 09:42 (4)
| 16:40 23 10:19(4) [17:35 | 18:25 |20:17 | 21:07 |21:42 |21:37 | 20:50 | 19:42 | 18:34 19 09:00 (6) | 16:36 |16:13 22 10:04 (4)
15 | 08:24 09:57 (4) | 07:39 | 06:40 |06:29  |05:32  |05:04 |05:22  |06:07 |06:56 | 07:46 08:41 (8) | 07:41 | 08:23 09:42 (4)
|16:42 22 10:19 (4) | 17:36 | 18:26 [20:19  |21:08 [2143  |21:36  |20:48  [19:40  [18:32 19  09:00 (6) | 16:34 [16:13 22 10:04 (4)
16 | 08:23 09:57 (4) | 07:38 | 06:37 |06:27  |05:31  |05:04  |05:23  |06:08 |06:58 | 07:48 08:40 (6) | 07:42 | 08:24 09:43 (4)
| 16:43 22 10:19(4) | 17:38 | 18:28 | 20:21 |21:10 |21:43 |21:35 | 20:46 19:38 | 18:30 19 08:59 (6) | 16:33 |16:13 22 10:05 (4)
17 | 08:22 09:58 (4) | 07:36 | 06:35 | 06:25 | 05:29 | 05:04 | 05:24 | 06:10 | 07:00 | 07:49 08:40 (6) | 07:44 | 08:24 09:44 (4)
116:45 20 10:18 (4) | 17:40 | 18:30 2022 |21:11  |21:44  |21:34  [20:44  [19:35  [18:27 19 08:59 (6) | 16:32 [16:14 22 10:06 (4)
18| 08:21 09:59 (4) | 07:34 | 06:33 |06:223  |0528  [05:04  |0525  |06:11  [07:01  |07:51 08:41 (6) | 07:46 | 08:25 09:44 (4)
116:46 19 10:18 (4) | 17:42 | 18:32 |20:24  |21:13  |21:44  |21:33  |20:42  |19:33  [18:25 18  08:59 (6) | 16:30 |16:14 22 10:06 (4)
19| 08:20 10:00 (4) | 07:32 | 06:30 | 06:21 | 05:26 | 05:04 | 05:26 | 06:13 | 07:03 | 07:53 08:41 (6) | 07:47 | 08:26 09:44 (4)
| 16:48 17 10:17 (4) | 17:44 118:33 | 20:26 |21:14 |21:45 |21:32 | 20:40 | 19:31 | 18:23 17  08:58 (6) | 16:29 | 16:14 22 10:06 (4)
20 | 08:19 10:01 (4) | 07:30 08:16 (6) | 06:28 |06:19  |05:225  |05:04  |05:28  |06:15  |07:05 | 0755 08:43 (6) | 07:49 09:40 (4) | 08:27 09:45 (4)
11650 15  10:16 (4) | 17:46 6 08:22(6) | 18:35 |20:27  |21:16  [2145  |[21:31  |20:38  [19:28  [18:21 14 08:57 (6) | 16:28 9 09:49 (4) [16:14 22 10:07 (4)
21| 08:18 10:03 (4) | 07:28 08:12 (6) | 06:26 |06:16 | 05223  |05:04  |05:29  |06:16  |07:06 | 07:56 08:44 (6) | 07:51 09:38 (4) | 08:27 09:46 (4)
| 16:51 13 10:16 (4) | 17:47 12 08:24 (6) | 18:37 | 20:29 |21:17 | 21:45 |21:29 | 20:36 | 19:26 | 18:19 11 08:55(6) | 16:27 13 09:51 (4) | 16:15 22 10:08 (4)
22108:17 10:05 (4) | 07:26 08:11 (6) | 06:24 | 06:14 | 05:22 | 05:05 | 05:30 | 06:18 | 07:08 | 07:58 08:48 (6) | 07:52 09:37 (4) | 08:28 09:46 (4)
| 16:53 9 10:14(4) [17:49 15  08:26 (6) | 18:38 [20:31  |21:18  [21:46  [21:28  [20:34  [19:24  [18:17 2 0850(6)|16:26 15 09:52(4) [16:15 22  10:08 (4)
23| 08:16 |07:23 08:10 (6) | 06:21 |06:12  |0521  [05:05  |05:32  |06:19  |07:09 | 08:00 | 07:54 09:37 (4) | 08:28 09:46 (4)
11655 | 17:51 17 08:27 (6) | 18:40 |20:32  |21:20  |21:46  |21:27 2082 [19:22  |18:15 |16:24 17 0954 (4) | 16:16 22 10:08 (4)
2408:15 | 07:21 08:09 (6) | 06:19 | 06:10 | 05:20 | 05:05 | 05:33 | 06:21 | 07:11 | 08:02 | 07:56 09:36 (4) | 08:29 09:47 (4)
| 16:56 |17:53 18 08:27 (6) | 18:42 | 20:34 |21:21 | 21:46 |21:26 | 20:30 [19:19 |18:13 | 16:23 19 09:55 (4) | 16:16 22 10:09 (4)
25| 08:14 | 07:19 08:09 (6) | 06:17 |06:08  |05:19  |05:06  |05:34  |06:23  |07:13  |07:03 | 07:57 09:35 (4) | 08:29 09:47 (4)
| 16:58 |17:55 19 08:28 (6) | 18:43 |20:36 |21:23  [2146  [21:24 2027  [1947  [17:11 16222 20 09:55(4) |16:17 22  10:09 (4)
26 | 08:12 |07:17 08:09 (6) | 06:14 |06:06 | 05:17  |05:06  |05:36  |06:24  |07:14  |07:05 | 07:59 09:35 (4) | 08:29 09:48 (4)
| 17:00 | 17:56 19  08:28 (6) | 18:45 | 20:37 | 21:24 | 21:46 |21:23 | 20:25 [ 19:15 |17:09 | 16:21 22 09:57 (4) | 16:18 21 10:09 (4)
27| 08:11 | 07:15 08:09 (6) | 06:12 | 06:04 | 05:16 | 05:06 | 05:37 | 06:26 | 07:16 | 07:07 | 08:00 09:36 (4) | 08:30 09:48 (4)
117:02 [17:58 19 08:28 (6) | 18:47 |20:39  |21:25  [2146  [21:21 20223  [19:12  [17:07 [16:21 22 09:58(4)[16:18 22 10:10 (4)
28 | 08:10 |07:13 08:08 (6) | 06:10 |06:02 0515  [05:07  |05:39  |06:28  |07:18 | 07:09 | 08:02 09:36 (4) | 08:30 09:49 (4)
117:03 |18:00 19 08:27 (6) | 18:49 |20:41  |21:226  |21:46  |21:20  |20:21  [19:10  [17:05 |16:20 23 0959 (4) [16:19 22 10:11(4)
29| 08:08 | | 07:08 | 06:00 | 05:14 | 05:07 | 05:40 | 06:29 | 07:19 | 07:10 | 08:03 09:36 (4) | 08:30 09:49 (4)
| 17:05 | | 19:50 | 20:42 |21:28 | 21:46 |21:18 |20:19 | 19:08 |17:03 | 16:19 23 09:59 (4) | 16:20 23 10:12 (4)
30 | 08:07 | | 07:05 |05:58 | 05:13  |05:08  |05:42  |06:31  |07:21  |07:12 | 08:05 09:36 (4) | 08:30 09:50 (4)
117:07 | | 19:52 |20:44  |2129  [2145  [21:47  |20:16  [19:05 | 17:01 |16:18 24  10:00 (4) | 1621 22 10:12(4)
31| 08:05 | | 07:03 | 105112 | |05:43  |06:32 | |07:14 | | 08:30 09:49 (4)
117:09 | | 19:54 | 12130 | |21:15  |20:14 | | 16:59 | [16:22 23  10:12 (4)
Sonnenscheinstunden | 260 | 278 | 367 | 416 | 484 | 498 | 501 | 453 | 381 | 332 | 267 | 245
astr.max.mégl.Beschattung | 466 | 144 | 54 | | | | | | | 203 | 207 | 703

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

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

WindPRO, entwickelt von EMD International A/S, Niels Jernesvej 10, DK-9220 Aalborg @, Tel. +45 96 35 44 44, Fax +45 96 35 44 46, e-mail: windpro@emd.dk



WindPRO version 2.8.552 Jul 2012

ﬁro]ek(: Beschreibung: Ausdruck/Seite
Wichtige ergédnzende Anmerkungen z.B. zur Datengrundlage befinden sich im Textteil der 14.08.2014 11:16/ 16
Twerberg—GE—AUQUSH 4 Untersuchung. Bei den MaBstében der dargestellten Karten handelt es sich um

Naherungswerte Lizenzierter Anwender:
Die ISO-Schattenliniendarstellung (jahrliche Belastung fiir einen Rezeptor mit 360°- enveco GmbH
Rundumblick in 0 m Héhe tiber Grund) erfolgt fiir einen begrenzten Ausschnitt der dargestellten Grevener StraBe 61c

Karte und nur fiir den in der Legende angegebenen Bereich der Schattenwurfdauer. DE-48149 Munster

Die WEA-Typen wurden dem WEA-Katalog der Software entnommen. Daher miissen die in der (+49) 0251 - 315810
WEA-Liste angegebenen Parameter nicht notwendigerweise mit den Projektparametern enveco / mail@enveco.de
Ubereinstimmen. Berechnet:

-

HADOW - Kalender

Berechnung: ImmissionspunktberechnungSchattenrezeptor: P - IP P

oraussetzungen fur Berechnung des Schattenwurfs

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

|Januar |Februar |Marz |April |Mai |Juni [Juli |August  |SeptembeiOktober |November |Dezember
| | | | | | | | | | |
108:30 09:41 (4) | 08:04 | 07:11 08:03 (6) |07:01 | 0556 | 05:11 |05:09 | 0545  |06:34 | 07:22 | 07:16 | 08:06 09:26 (4)
| 16:23 20 10:01 (4) [17:11 | 18:02 18  08:21(6) | 19:55 | 20:46 |21:31 | 21:45 |21:14 |20:12 | 19:03 | 16:57 |16:17 23 09:49 (4)
208:30 09:42 (4) | 08:02 | 07:09 08:03 (6) | 06:58 | 05:54 | 05:11 | 05:09 | 05:46 | 06:36 | 07:24 |07:18 | 08:08 09:27 (4)
[16:24 19 10:01 (4) | 17:12 [18:04 18 08:21(6) [19:57  |20:47  [21:82  |2145  [21:42  [20:10  [19:01 | 16:56 [16:17 23 09:50 (4)
308:30 09:42 (4) | 08:01 | 07:06 08:04 (6) | 06:56  |05:53  [05:10  |05:10  |05:48  |06:37 | 07:26 | 07:19 | 08:09 09:27 (4)
11625 20 10:02 (4) | 17:14 |18:05 16 08:20(6) |19:59  |20:49  |21:33  |21:44  [21:40  |20:08  |18:58 | 16:54 |16:16 22 09:49 (4)
4108:30 09:42 (4) | 07:59 | 07:04 08:04 (6) | 06:54 | 05:51 | 05:09 | 05:11 | 05:49 | 06:39 | 07:27 | 07:21 | 08:11 09:28 (4)
| 16:26 20 10:02 (4) [17:16 | 18:07 14 08:18 (6) | 20:00 | 20:51 |21:34 | 21:44 |21:09 | 20:05 | 18:56 | 16:52 | 16:16 22 09:50 (4)
5108:30 09:42 (4) | 07:57 | 07:02 08:07 (6) |06:52 | 05:49  |05:08  |05:12  |05:51 | 06:40 | 07:29 | 07:23 | 08:12 09:28 (4)
11628 22 10:04 (4) | 17:18 [18:09 9 08:16(6)|20:02  |20:52  [21:35  |21:44  |21:07  |20:03 | 18:54 | 16:50 |16:15 22 09:50 (4)
6| 08:29 09:43 (4) | 07:56 | 07:00 |06:49 | 05:47  |05:08  |05:12  |05:52 | 06:42 | 07:31 | 07:25 | 08:13 09:28 (4)
| 16:29 22 10:05(4) | 17:20 |18:11 | 20:04 | 20:54 |21:36 |21:43 | 21:06 | 20:01 | 18:52 | 16:49 | 16:15 22 09:50 (4)
708:29 09:43 (4) | 07:54 | 06:58 | 06:47 | 05:45 | 05:07 | 05:13 | 05:54 | 06:44 | 07:32 | 07:26 | 08:14 09:30 (4)
116:30 22 10:05 (4) | 17:22 [ 18:12 [20:05  |20:56  [21:37  |21:42  [21:03  [19:58  [18:49 | 16:47 [16:14 21 09:51 (4)
8]08:28 09:43 (4) | 07:52 | 06:55 |06:45  |05:44  |05:07  |05:14  |0556  |06:45 | 07:34 08:43 (6) | 07:28 | 08:16 09:30 (4)
116:31 22 10:05 (4) | 17:24 |18:14 |20:07  |20:557  |21:38  [21:42  |21:01  [19:56 | 18:47 6  08:49 (6) | 16:45 |16:14 21 09:51 (4)
9]08:28 09:44 (4) | 07:51 | 06:53 | 06:43 | 05:42 | 05:06 | 05:15 | 05:57 | 06:47 | 07:36 08:40 (6) | 07:30 | 08:17 09:30 (4)
| 16:33 22 10:06 (4) | 17:25 |18:16 | 20:09 | 20:59 |21:39 |21:41 | 21:00 | 19:54 | 18:45 12 08:52(6) | 16:44 | 16:14 21 09:51 (4)
10 | 08:27 09:44 (4) | 07:49 | 06:51 |06:40 | 05:40  |05:06  |05:16  |05:59 | 06:48  |07:37 08:39 (6) | 07:32 | 08:18 09:31 (4)
|16:3¢ 22 10:06 (4) | 17:27 |18:18 [20:11  |21:00 [21:40  |21:40 |2058  [19:52  [18:43 15 08:54 (6) | 16:42 [16:13 20  09:51 (4)
11| 08:27 09:44 (4) | 07:47 | 06:49 |06:38 | 05:38  |05:05 |05:17  |06:00 |06:50 | 07:39 08:38 (6) | 07:34 | 08:19 09:31 (4)
116:36 23 10:07 (4) | 17:29 | 18:19 [20:12  [21:02  [21:40  |21:40  |20:56  [19:49  [18:40 17  08:55 (6) | 16:40 [16:13 20  09:51 (4)
12| 08:26 09:44 (4) | 07:45 | 06:46 | 06:36 | 05:37 | 05:05 | 05:18 | 06:02 | 06:52 | 07:41 08:36 (6) | 07:35 | 08:20 09:33 (4)
116:37 23 10:07 (4) | 17:31 | 18:21 [20:14  |21:04  |21:41  |21:39  [20:54  [19:47  [18:38 18 08:54 (6) | 16:39 [16:13 19 09:52 (4)
1308:26 09:45 (4) | 07:43 | 06:44 |06:3¢  |05:35  [05:05  |05:19  |06:03 |06:53 | 07:43 08:36 (6) | 07:37 | 08:21 09:34 (4)
116:39 23 10:08 (4) | 17:33 | 18:23 |20:16  |21:05  |21:42  |21:38  |20:552 | 19:45  [18:36 19  08:55 (6) | 16:37 |16:13 18  09:52 (4)
14| 08:25 09:45 (4) | 07:41 | 06:42 | 06:31 | 05:34 | 05:05 | 05:20 | 06:05 | 06:55 | 07:44 08:36 (6) | 07:39 | 08:22 09:33 (4)
| 16:40 24 10:09 (4) | 17:35 | 18:25 |20:17 | 21:07 |21:42 |21:37 | 20:50 | 19:42 | 18:34 19 08:55(6) | 16:36 |16:13 18 09:51 (4)
15 | 08:24 09:46 (4) | 07:39 | 06:40 |06:29  |05:32  |05:04 |05:22  |06:07 |06:56 | 07:46 08:36 (6) | 07:41 | 08:23 09:34 (4)
|16:42 23 10:09 (4) | 17:36 | 18:26 [20:19  |21:08 [2143  |21:36  |20:48  [19:40  [18:32 19 08:55(6) | 16:34 |16:13 18 09:52 (4)
16 | 08:23 09:46 (4) | 07:38 | 06:37 |06:27  |05:31  |05:04  |05:23  |06:08 |06:58 | 07:48 08:35 (6) | 07:42 | 08:24 09:35 (4)
| 16:43 23 10:09 (4) | 17:38 | 18:28 | 20:21 |21:10 |21:43 |21:35 | 20:46 19:38 | 18:30 18 08:53 (6) | 16:33 |16:13 17 09:52 (4)
17 | 08:22 09:47 (4) | 07:36 | 06:35 | 06:25 | 05:29 | 05:04 | 05:24 | 06:10 | 07:00 | 07:49 08:36 (6) | 07:44 09:28 (4) | 08:24 09:36 (4)
116:45 22 10:09 (4) | 17:40 | 18:30 |20:22  |21:11  [21:44  |21:3¢ 2044  |19:35  [18:27 17 0853 (6) [16:32 10 09:38 (4) [16:14 16  09:52 (4)
18| 08:21 09:47 (4) | 07:34 | 06:33 |06:223  |0528  [05:04  |0525  |06:11  [07:01  |07:51 08:37 (6) | 07:46 09:27 (4) | 08:25 09:37 (4)
116:46 22 10:09 (4) | 17:42 | 18:32 |20:24  |21:13  |21:44  [21:33 2042  [19:33  |18:25 14 0851 (6) |16:30 13 09:40 (4) [16:14 16  09:53 (4)
19| 08:20 09:47 (4) | 07:32 | 06:30 | 06:21 | 05:26 | 05:04 | 05:26 | 06:13 | 07:03 | 07:53 08:39 (6) | 07:47 09:26 (4) | 08:26 09:37 (4)
| 16:48 21 10:08 (4) | 17:44 118:33 | 20:26 |21:14 |21:45 |21:32 | 20:40 | 19:31 | 18:23 11 08:50 (6) | 16:29 16 09:42 (4) | 16:14 16 09:53 (4)
20 | 08:19 09:48 (4) | 07:30 | 06:28 |06:19  |05:225  |05:04  |05:28  |06:15  |07:05 | 0755 08:42 (6) | 07:49 09:26 (4) | 08:27 09:38 (4)
11650 20  10:08 (4) | 17:46 | 18:35 |20:27  |21:16  [2145  [21:31  |20:38  [19:28 | 18:21 5 08:47(6)|16:28 17 09:43(4) [16:14 15 09:53 (4)
21| 08:18 09:49 (4) | 07:28 | 06:26 |06:16 | 05223  |05:04  |05:29  |06:16  |07:06  |07:56 | 07:51 09:24 (4) | 08:27 09:39 (4)
|16:51 19 10:08 (4) | 17:47 | 18:37 [20:20  |21:17  [21:45  |21:29  [20:36  [19:26 [ 18:19 1627 19 09:43(4)|16:15 15 09:54 (4)
22108:17 09:51 (4) | 07:26 08:09 (6) | 06:24 | 06:14 | 05:22 | 05:05 | 05:30 | 06:18 | 07:08 | 07:58 | 07:52 09:24 (4) | 08:28 09:39 (4)
116:53 17 10:08 (4) | 17:49 8 08:17(6) | 18:38 [20:31  |21:18  [21:46  [21:28  [20:34  [19:24  [18:17 [16:26 21 09:45(4) [16:15 15  09:54 (4)
23| 08:16 09:51 (4) | 07:23 08:07 (6) | 06:21 |06:12  |0521  [05:05  |05:32  |06:19  |07:09 | 08:00 | 07:54 09:24 (4) | 08:28 09:39 (4)
11655 16  10:07 (4) | 17:51 12 08:19 (6) | 18:40 |20:32  |21:20  |2146  |21:27 2082 [19:22  |18:15 |16:24 21 09:45(4) |16:16 15  09:54 (4)
2408:15 09:53 (4) | 07:21 08:05 (6) | 06:19 | 06:10 | 05:20 | 05:05 | 05:33 | 06:21 | 07:11 | 08:02 | 07:56 09:24 (4) | 08:29 09:40 (4)
| 16:56 13 10:06 (4) | 17:53 16 08:21(6) | 18:42 | 20:34 |21:21 | 21:46 |21:26 | 20:30 [19:19 | 18:13 | 16:23 22 09:46 (4) | 16:16 16 09:56 (4)
25| 08:14 09:56 (4) | 07:19 08:05 (6) | 06:17 |06:08  |05:19  |05:06  |05:34  |06:23  |07:13  |07:03 | 07:57 09:24 (4) | 08:29 09:40 (4)
| 16:58 9 10:05(4)|17:55 17 08:22(6) | 18:43 |20:36 |2123  [2146  [21:24 2027  [1947  [17:11 16222 22 09:46 (4) |16:17 16  09:56 (4)
26 | 08:12 |07:17 08:04 (6) | 06:14 |06:06 | 05:17  |05:06  |05:36  |06:24  |07:14  |07:05 | 07:59 09:24 (4) | 08:29 09:40 (4)
| 17:00 | 17:56 18  08:22(6) | 18:45 | 20:37 | 21:24 | 21:46 |21:23 | 20:25 [ 19:15 |17:09 | 16:21 23 09:47 (4) | 16:18 16 09:56 (4)
27| 08:11 | 07:15 08:04 (6) | 06:12 | 06:04 | 05:16 | 05:06 | 05:37 | 06:26 | 07:16 | 07:07 | 08:00 09:25 (4) | 08:30 09:40 (4)
117:02 [17:58 18 08:22(6) | 18:47 |20:39  |21:25  [2146  [21:21 20223  [19:12  [17:07 [16:21 23 09:48(4)[16:18 17  09:57 (4)
28 | 08:10 |07:13 08:03 (6) | 06:10 |06:02 0515  [05:07  |05:39  |06:28  |07:18 | 07:09 | 08:02 09:25 (4) | 08:30 09:41 (4)
117:03 |18:00 19 08:22(6) | 18:49 |20:41  |21:226  |21:46  |21:20  |20:21  [19:10  [17:05 |16:20 24 09:49 (4) 16119 17  09:58 (4)
29| 08:08 | | 07:08 | 06:00 | 05:14 | 05:07 | 05:40 | 06:29 | 07:19 | 07:10 | 08:03 09:25 (4) | 08:30 09:41 (4)
| 17:05 | | 19:50 | 20:42 |21:28 | 21:46 |21:18 |20:19 | 19:08 |17:03 | 16:19 23 09:48 (4) | 16:20 18 09:59 (4)
30 | 08:07 | | 07:05 | 05:58 | 05:13 | 05:08 | 05:42 | 06:31 | 07:21 | 07:12 | 08:05 09:26 (4) | 08:30 09:42 (4)
117:07 | | 19:52 |20:44  |2129  [2145  [21:47  |20:16  [19:05 | 17:01 |16:18 23 09:49 (4) 1621 18  10:00 (4)
31| 08:05 | | 07:03 | 105112 | |05:43  |06:32 | |07:14 | | 08:30 09:41 (4)
117:09 | | 19:54 | 12130 | |21:15  |20:14 | | 16:59 | [16:22 18  09:59 (4)
Sonnenscheinstunden | 260 | 278 | 367 | 416 | 484 | 498 | 501 | 453 | 381 | 332 | 267 | 245
astr.max.mégl.Beschattung | 509 | 108 | 75 | | | | | | | 190 | 277 | 571

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

Tag im Monat Sonnenaufgang  (SS:MM) Zeitpunkt (SS:MM) Schattenanfang (WEA mit erstem Schatten)
Sonnenuntergang (SS:MM)  Minuten mit Schatten Zeitpunkt (SS:MM) Schattenende (WEA mit letztem Schatten)
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ﬁro]ek(: Beschreibung: Ausdruck/Seite
Wichtige ergédnzende Anmerkungen z.B. zur Datengrundlage befinden sich im Textteil der 14.08.2014 11:16 /17
Twerberg—GE—AUQUSH 4 Untersuchung. Bei den MaBstében der dargestellten Karten handelt es sich um

Naherungswerte Lizenzierter Anwender:
Die ISO-Schattenliniendarstellung (jahrliche Belastung fiir einen Rezeptor mit 360°- enveco GmbH
Rundumblick in 0 m Héhe tiber Grund) erfolgt fiir einen begrenzten Ausschnitt der dargestellten Grevener StraBe 61c

Karte und nur fiir den in der Legende angegebenen Bereich der Schattenwurfdauer. DE-48149 Munster

Die WEA-Typen wurden dem WEA-Katalog der Software entnommen. Daher miissen die in der (+49) 0251 - 315810
WEA-Liste angegebenen Parameter nicht notwendigerweise mit den Projektparametern enveco / mail@enveco.de
Ubereinstimmen. Berechnet:

-

HADOW - Kalender

Berechnung: ImmissionspunktberechnungSchattenrezeptor: Q - IP Q

oraussetzungen fur Berechnung des Schattenwurfs

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

|Januar |Februar |Marz |April |Mai |Juni [Juli |August  |SeptembeiOktober |November |Dezember
| | | | | | | | | | |
108:30 09:37 (4) | 08:04 | 07:11 08:03 (6) |07:01 | 0556 | 05:11 |05:09 | 0545  |06:34 | 07:22 | 07:16 | 08:06 09:20 (4)
11623 16  09:53 (4) [17:11 |18:02 17 08:20(6)|19:556  |20:46  |21:31  [21:45  [21:44  [20112  |19:03 | 16:57 [16:17 22 09:42 (4)
208:30 09:37 (4) | 08:02 | 07:09 08:03 (6) | 06:58 | 05:54 | 05:11 | 05:09 | 05:46 | 06:36 | 07:24 |07:18 | 08:08 09:21 (4)
[16:24 17 09:54 (4) | 17:12 [18:04 16 08:19(6) |19:57  |20:47  [21:82  |2145  [21:42  [20:10  [19:01 | 16:56 [16:17 22 09:43 (4)
308:30 09:37 (4) | 08:01 | 07:06 08:04 (6) | 06:56  |05:53  |05:10  |05:10  |05:48  |06:37 | 07:26 | 07:19 | 08:09 09:21 (4)
11625 18 09:55 (4) | 17:14 |18:05 14 08:18(6) [19:59  |20:49  |21:33  |21:44  [21:40  |20:08 | 18:58 | 16:54 [16:16 21 09:42 (4)
4108:30 09:37 (4) | 07:59 | 07:04 08:05 (6) | 06:54 | 05:51 | 05:09 | 05:11 | 05:49 | 06:39 | 07:27 | 07:21 | 08:11 09:22 (4)
| 16:26 18 09:55(4) | 17:16 | 18:07 10  08:15(6) | 20:00 | 20:51 |21:34 | 21:44 |21:09 | 20:05 | 18:56 | 16:52 | 16:16 21 09:43 (4)
5108:30 09:37 (4) | 07:57 | 07:02 |06:52 | 05:49  |05:08  |05:12  |05:51 | 06:40 | 07:29 | 07:23 | 08:12 09:23 (4)
11628 19 09:56 (4) | 17:18 | 18:09 [20:02 |2052  [21:835  |21:44  [21:07  |20:03 | 18:54 | 16:50 [16:15 20  09:43 (4)
6| 08:29 09:38 (4) | 07:56 | 07:00 |06:49 | 05:47  |05:08  |05:12  |05:52 | 06:42 | 07:31 | 07:25 | 08:13 09:23 (4)
| 16:29 20 09:58 (4) | 17:20 |18:11 | 20:04 | 20:54 |21:36 |21:43 | 21:06 | 20:01 | 18:52 | 16:49 | 16:15 20 09:43 (4)
708:29 09:38 (4) | 07:54 | 06:58 | 06:47 | 05:45 | 05:07 | 05:13 | 05:54 | 06:44 | 07:32 | 07:26 | 08:14 09:24 (4)
[16:30 20 09:58 (4) | 17:22 [ 18:12 [20:05  |20:56  [21:37  |21:42  [21:03  [19:58  [18:49 | 16:47 [16:14 19 09:43 (4)
8]08:28 09:37 (4) | 07:52 | 06:55 |06:45  |05:44  |05:07  |05:14  |0556  |06:45 | 07:34 | 07:28 | 08:16 09:25 (4)
116:31 21  09:58 (4) | 17:24 |18:14 |20:07  |20:557  |21:38  [21:42  |21:01  [19:56 | 18:47 | 16:45 |16:14 18  09:43 (4)
9]08:28 09:38 (4) | 07:51 | 06:53 | 06:43 | 05:42 | 05:06 | 05:15 | 05:57 | 06:47 | 07:36 08:42 (6) | 07:30 | 08:17 09:25 (4)
| 16:33 21 09:59 (4) [17:25 |18:16 | 20:09 | 20:59 |21:39 |21:41 | 21:00 | 19:54 | 18:45 7 08:49 (6) | 16:44 | 16:14 18 09:43 (4)
10 | 08:27 09:38 (4) | 07:49 | 06:51 |06:40 | 05:40  |05:06  |05:16  |05:59 | 06:48  |07:37 08:39 (6) | 07:32 | 08:18 09:26 (4)
|16:3¢ 22 10:00 (4) | 17:27 |18:18 [20:11  |21:00 [21:40  |21:40 |2058  [19:52  [18:43 12  08:51 (6) | 16:42 [16:13 17 09:43 (4)
11| 08:27 09:38 (4) | 07:47 | 06:49 |06:38 | 05:38  |05:05 |05:17  |06:00 |06:50 | 07:39 08:38 (6) | 07:34 | 08:19 09:27 (4)
| 16:36 22 10:00 (4) | 17:29 |18:19 | 20:12 | 21:02 | 21:40 | 21:40 | 20:56 | 19:49 | 18:40 15 08:53 (6) | 16:40 |16:13 16 09:43 (4)
12| 08:26 09:38 (4) | 07:45 | 06:46 | 06:36 | 05:37 | 05:05 | 05:18 | 06:02 | 06:52 | 07:41 08:36 (6) | 07:35 | 08:20 09:28 (4)
116:37 22 10:00 (4) | 17:31 | 18:21 |20:14  |21:04  |21:41  |21:39  [20:54  [19:47  [18:38 17  08:53(6) | 16:39 [16:13 16  09:44 (4)
1308:26 09:39 (4) | 07:43 | 06:44 |06:3¢  |05:35  [05:05  |05:19  |06:03 |06:53 | 07:43 08:36 (6) | 07:37 | 08:21 09:29 (4)
116:39 23 10:02 (4) | 17:33 | 18:23 |20:16  |21:05  |21:42  |21:38  |20:52  |19:45  [18:36 17 08:53 (6) | 16:37 [16:13 15 09:44 (4)
141 08:25 09:39 (4) | 07:41 | 06:42 | 06:31 | 05:34 | 05:05 | 05:20 | 06:05 | 06:55 | 07:44 08:35 (6) | 07:39 | 08:22 09:30 (4)
| 16:40 23 10:02 (4) [17:35 | 18:25 |20:17 | 21:07 |21:42 |21:37 | 20:50 | 19:42 | 18:34 18 08:53 (6) | 16:36 |16:13 14 09:44 (4)
15 | 08:24 09:40 (4) | 07:39 | 06:40 |06:29  |05:32  |05:04 |05:22  |06:07 |06:56 | 07:46 08:35 (6) | 07:41 | 08:23 09:30 (4)
|16:42 22 10:02 (4) | 17:36 | 18:26 [20:19  |21:08 [2143  |21:36  |20:48  [19:40  [18:32 18 08:53 (6) | 16:34 [16:13 14 09:44 (4)
16 | 08:23 09:40 (4) | 07:38 | 06:37 |06:27  |05:31  |05:04  |05:23  |06:08 |06:58 | 07:48 08:35 (6) | 07:42 09:24 (4) | 08:24 09:31 (4)
|16:43 23 10:03 (4) | 17:38 | 18:28 [20:21  [21:10  [21:43  |21:35  |20:46  [19:38  [18:30 17 08:52(6) | 16:33 6 09:30(4) [16:13 13 09:44 (4)
17 | 08:22 09:41 (4) | 07:36 | 06:35 | 06:25 | 05:29 | 05:04 | 05:24 | 06:10 | 07:00 | 07:49 08:35 (6) | 07:44 09:22 (4) | 08:24 09:32 (4)
116:45 22 10:03 (4) | 17:40 | 18:30 |20:22  |21:11  [21:44  |21:34 2044  |19:35  [18:27 17 0852(6) [16:32 11 09:33(4) [16:14 12 09:44 (4)
18| 08:21 09:41 (4) | 07:34 | 06:33 |06:223  |0528  [05:04  |0525  |06:11  [07:01  |07:51 08:36 (6) | 07:46 09:20 (4) | 08:25 09:33 (4)
|16:46 22 10:03 (4) | 17:42 | 18:32 |20:24  |21:13  |21:44  [21:33 2042  [19:33  [18:225 15 0851 (6) |16:30 14 09:34 (4) [16:14 12 09:45 (4)
19| 08:20 09:41 (4) | 07:32 | 06:30 | 06:21 | 05:26 | 05:04 | 05:26 | 06:13 | 07:03 | 07:53 08:37 (6) | 07:47 09:20 (4) | 08:26 09:32 (4)
| 16:48 21 10:02 (4) | 17:44 118:33 | 20:26 |21:14 |21:45 |21:32 | 20:40 | 19:31 | 18:23 12 08:49(6) | 16:29 16 09:36 (4) | 16:14 13 09:45 (4)
20 | 08:19 09:42 (4) | 07:30 | 06:28 |06:19  |05:225  |05:04  |05:28  |06:15  |07:05 | 0755 08:39 (6) | 07:49 09:19 (4) | 08:27 09:33 (4)
11650 20 10:02 (4) | 17:46 | 18:35 |20:27  |21:16  [2145  [21:31  |20:38  [19:28 | 18:21 8 08:47(6)|16:28 18 09:37 (4) [16:14 12 09:45 (4)
21| 08:18 09:43 (4) | 07:28 | 06:26 |06:16 | 05223  |05:04  |05:29  |06:16  |07:06  |07:56 | 07:51 09:18 (4) | 08:27 09:34 (4)
| 16:51 19 10:02 (4) | 17:47 |1 18:37 | 20:29 |21:17 | 21:45 |21:29 | 20:36 | 19:26 | 18:19 | 16:27 19 09:37 (4) | 16:15 12 09:46 (4)
22108:17 09:44 (4) | 07:26 08:07 (6) | 06:24 | 06:14 | 05:22 | 05:05 | 05:30 | 06:18 | 07:08 | 07:58 | 07:52 09:18 (4) | 08:28 09:34 (4)
[16:53 18  10:02(4) [17:49 10 08:17 (6) | 18:38 [20:31  |21:18  [21:46  [21:28  [20:34  [19:24  [18:17 [16:26 20 09:38(4) [16:15 12 09:46 (4)
23| 08:16 09:45 (4) | 07:23 08:05 (6) | 06:21 |06:12  |0521  [05:05  |05:32  |06:19  |07:09 | 08:00 | 07:54 09:18 (4) | 08:28 09:34 (4)
11655 16 1001 (4) | 17:51 14 08:19 (6) | 18:40 |20:32  |21:20  |2146  |21:27 2082 [19:22  |18:15 |16:24 21 09:39 (4) |16:16 12 09:46 (4)
2408:15 09:46 (4) | 07:21 08:04 (6) | 06:19 | 06:10 | 05:20 | 05:05 | 05:33 | 06:21 | 07:11 | 08:02 | 07:56 09:18 (4) | 08:29 09:35 (4)
| 16:56 14 10:00 (4) | 17:53 16 08:20 (6) | 18:42 | 20:34 |21:21 | 21:46 |21:26 | 20:30 [19:19 | 18:13 | 16:23 22 09:40 (4) | 16:16 13 09:48 (4)
25| 08:14 09:49 (4) | 07:19 08:04 (6) | 06:17 |06:08  |05:19  |05:06  |05:34  |06:23  |07:13  |07:03 | 07:57 09:18 (4) | 08:29 09:36 (4)
116:58 11 10:00 (4) [17:55 17  08:21(6) | 18:43 |20:36 |2123  [2146  [21:24 2027  [1947  [17:11 [16:222 22 09:40 (4) |16:17 12 09:48 (4)
26 | 08:12 09:51 (4) | 07:17 08:03 (6) | 06:14 |06:06 | 05:17  |05:06  |05:36  |06:24  |07:14  |07:05 | 07:59 09:18 (4) | 08:29 09:36 (4)
| 17:00 5 09:56 (4) | 17:56 18  08:21(6) | 18:45 | 20:37 | 21:24 | 21:46 |21:23 | 20:25 [ 19:15 |17:09 | 16:21 23 09:41 (4) | 16:18 12 09:48 (4)
27| 08:11 | 07:15 08:03 (6) | 06:12 | 06:04 | 05:16 | 05:06 | 05:37 | 06:26 | 07:16 | 07:07 | 08:00 09:19 (4) | 08:30 09:36 (4)
117:02 [17:58 18 08:21 (6) | 18:47 |20:39  |21:25  [2146  [21:21 20223  [19:12  [17:07 [16:21 22 09:41(4)[16:18 13 09:49 (4)
28 | 08:10 |07:13 08:02 (6) | 06:10 |06:02 0515  [05:07  |05:39  |06:28  |07:18 | 07:09 | 08:02 09:20 (4) | 08:30 09:37 (4)
117:03 |18:00 18 08:20 (6) | 18:49 |20:41  |21:226  |21:46  |21:20  |20:21  [19:10  [17:05 |16:20 22 09:42(4)|16:19 13 09:50 (4)
29| 08:08 | | 07:08 | 06:00 | 05:14 | 05:07 | 05:40 | 06:29 | 07:19 | 07:10 | 08:03 09:19 (4) | 08:30 09:37 (4)
| 17:05 | | 19:50 | 20:42 |21:28 | 21:46 |21:18 |20:19 | 19:08 |17:03 | 16:19 23 09:42 (4) | 16:20 14 09:51 (4)
30 | 08:07 | | 07:05 | 05:58 | 05:13 | 05:08 | 05:42 | 06:31 | 07:21 | 07:12 | 08:05 09:20 (4) | 08:30 09:37 (4)
117:07 | | 19:52 |20:44  |2129  [2145  [21:47  |20:16  [19:05 | 17:01 |16:18 22 09:42(4)|1621 15 09:52(4)
31| 08:05 | | 07:03 | 105112 | |05:43  |06:32 | |07:14 | | 08:30 09:36 (4)
117:09 | | 19:54 | 12130 | |21:15  |20:14 | | 16:59 | [16:22 16  09:52 (4)
Sonnenscheinstunden | 260 | 278 | 367 | 416 | 484 | 498 | 501 | 453 | 381 | 332 | 267 | 245
astr.max.mégl.Beschattung | 495 | 111 | 57 | | | | | | | 173 | 281 | 479

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

Tag im Monat Sonnenaufgang  (SS:MM) Zeitpunkt (SS:MM) Schattenanfang (WEA mit erstem Schatten)
Sonnenuntergang (SS:MM)  Minuten mit Schatten Zeitpunkt (SS:MM) Schattenende (WEA mit letztem Schatten)
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WindPRO version 2.8.552 Jul 2012

ﬁro]ek(: Beschreibung: Ausdruck/Seite
Wichtige ergédnzende Anmerkungen z.B. zur Datengrundlage befinden sich im Textteil der 14.08.2014 11:16 /18
Twerberg—GE—AUQUSH 4 Untersuchung. Bei den MaBstében der dargestellten Karten handelt es sich um

Naherungswerte Lizenzierter Anwender:
Die ISO-Schattenliniendarstellung (jahrliche Belastung fiir einen Rezeptor mit 360°- enveco GmbH
Rundumblick in 0 m Héhe tiber Grund) erfolgt fiir einen begrenzten Ausschnitt der dargestellten Grevener StraBe 61c

Karte und nur fiir den in der Legende angegebenen Bereich der Schattenwurfdauer. DE-48149 Munster

Die WEA-Typen wurden dem WEA-Katalog der Software entnommen. Daher miissen die in der (+49) 0251 - 315810
WEA-Liste angegebenen Parameter nicht notwendigerweise mit den Projektparametern enveco / mail@enveco.de
Ubereinstimmen. Berechnet:

-

HADOW - Kalender

Berechnung: ImmissionspunktberechnungSchattenrezeptor: R - IP R

oraussetzungen fur Berechnung des Schattenwurfs

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

|Januar |Februar |Marz |April |Mai |Juni [Juli |August  |SeptembeiOktober |November |Dezember
| | | | | | | | | | |
108:30 09:36 (4) | 08:04 | 07:11 08:09 (6) |07:01 | 0556 | 05:11 |05:09 | 0545  |06:34 | 07:22 | 07:16 | 08:06 09:21 (4)
11623 18 09:54 (4) [17:11 |18:02 12 08:21(6)|19:556  |20:46  |21:31  [21:45  [21:44  [20112  [19:03 | 16:57 [16:17 21 09:42 (4)
208:30 09:36 (4) | 08:02 | 07:09 08:11 (6) | 06:58 | 05:54 | 05:11 | 05:09 | 05:46 | 06:36 | 07:24 |07:18 | 08:08 09:22 (4)
[16:24 19 09:55 (4) | 17:12 [18:04 7 08:18(6) [19:57  |20:47  [21:82  |2145  [21:42  [20:10  [19:01 | 16:56 [16:17 21 09:43 (4)
308:30 09:37 (4) | 08:01 | 07:06 |06:56  |0553  [05:10  |05:10  |05:48  |06:37 | 07:26 | 07:19 | 08:09 09:22 (4)
11625 19 09:56 (4) | 17:14 | 18:05 [19:59  |20:49  |21:33  |21:44  [21:40  |20:08 | 18:58 | 16:54 |16:16 21 09:43 (4)
4108:30 09:37 (4) | 07:59 | 07:04 | 06:54 | 05:51 | 05:09 | 05:11 | 05:49 | 06:39 | 07:27 | 07:21 | 08:11 09:23 (4)
| 16:26 19 09:56 (4) | 17:16 | 18:07 | 20:00 | 20:51 |21:34 | 21:44 |21:09 | 20:05 | 18:56 | 16:52 | 16:16 21 09:44 (4)
5108:30 09:37 (4) | 07:57 | 07:02 |06:52 | 05:49  |05:08  |05:12  |05:51 | 06:40 | 07:29 | 07:23 | 08:12 09:23 (4)
11628 20 09:57 (4) | 17:18 | 18:09 [20:02 |2052  [21:835  |21:44  [21:07  |20:03 | 18:54 | 16:50 [16:15 21 09:44 (4)
6| 08:29 09:38 (4) | 07:56 | 07:00 |06:49 | 05:47  |05:08  |05:12  |05:52 | 06:42 | 07:31 | 07:25 | 08:13 09:23 (4)
| 16:29 20 09:58 (4) | 17:20 |18:11 | 20:04 | 20:54 |21:36 |21:43 | 21:06 | 20:01 | 18:52 | 16:49 | 16:15 20 09:43 (4)
708:29 09:38 (4) | 07:54 | 06:58 | 06:47 | 05:45 | 05:07 | 05:13 | 05:54 | 06:44 | 07:32 | 07:26 | 08:14 09:24 (4)
[16:30 20 09:58 (4) | 17:22 [ 18:12 [20:05  |20:56  [21:37  |21:42  [21:03  [19:58  [18:49 | 16:47 [16:14 20  09:44 (4)
8]08:28 09:38 (4) | 07:52 | 06:55 |06:45  |05:44  |05:07  |05:14  |0556  |06:45 | 07:34 | 07:28 | 08:16 09:25 (4)
116:31 21 09:59 (4) | 17:24 |18:14 |20:07  |20:557  |21:38  |21:42  |21:02  |19:56 | 18:47 | 16:45 [16:14 19 09:44 (4)
9]08:28 09:38 (4) | 07:51 | 06:53 | 06:43 | 05:42 | 05:06 | 05:15 | 05:57 | 06:47 | 07:36 | 07:30 | 08:17 09:25 (4)
| 16:33 22 10:00 (4) |17:25 |18:16 | 20:09 | 20:59 |21:39 |21:41 | 21:00 | 19:54 | 18:45 | 16:44 | 16:14 19 09:44 (4)
10 | 08:27 09:39 (4) | 07:49 | 06:51 |06:40 | 05:40  |05:06  |05:16  |05:59 | 06:48  |07:37 | 07:32 | 08:18 09:26 (4)
|16:3¢ 21 10:00 (4) | 17:27 |18:18 [20:11  |21:00 [21:40  [21:40 |2058  |19:52 | 18:43 | 16:42 [16:13 18 09:44 (4)
11| 08:27 09:39 (4) | 07:47 | 06:49 |06:38 | 05:38  |05:05 |05:17  |06:00 |06:50 | 07:39 | 07:34 | 08:19 09:26 (4)
116:36 21 10:00 (4) | 17:29 | 18:19 [20:12  [21:02  [21:40  |21:40 2056  [19:49 [ 18:40 | 16:40 [16:13 18 09:44 (4)
12| 08:26 09:39 (4) | 07:45 | 06:46 | 06:36 | 05:37 | 05:05 | 05:18 | 06:02 | 06:52 | 07:41 08:43 (6) | 07:35 | 08:20 09:28 (4)
116:37 21 10:00 (4) | 17:31 | 18:21 [20:14  |21:04  [21:41  |21:39  [20:54 | 19:47  [18:38 9 0852 (6) | 16:39 [16:13 18 09:46 (4)
1308:26 09:40 (4) | 07:43 | 06:44 |06:3¢  |05:35  [05:05  |05:19  |06:03 |06:53 | 07:43 08:41 (6) | 07:37 | 08:21 09:28 (4)
116:39 22 10:02 (4) | 17:33 | 18:23 |20:16  |21:05  |21:42  |21:38  |20:552  |19:45  [18:36 13 08:54 (6) | 16:37 [16:13 18  09:46 (4)
141 08:25 09:40 (4) | 07:41 | 06:42 | 06:31 | 05:34 | 05:05 | 05:20 | 06:05 | 06:55 | 07:44 08:40 (6) | 07:39 | 08:22 09:29 (4)
| 16:40 22 10:02 (4) |17:35 | 18:25 |20:17 | 21:07 |21:42 |21:37 | 20:50 | 19:42 | 18:34 15 08:55 (6) | 16:36 |16:13 17 09:46 (4)
15 | 08:24 09:41 (4) | 07:39 | 06:40 |06:29  |05:32  |05:04 |05:22  |06:07 |06:56 | 07:46 08:40 (6) | 07:41 | 08:23 09:29 (4)
|16:42 21 10:02 (4) | 17:36 | 18:26 [20:19  |21:08 [2143  |21:36  |20:48  [19:40  [18:32 16 08:56 (6) | 16:34 [16:13 16 09:45 (4)
16 | 08:23 09:42 (4) | 07:38 | 06:37 |06:27  |05:31  |05:04  |05:23  |06:08 |06:58 | 07:48 08:39 (6) | 07:42 | 08:24 09:30 (4)
| 16:43 20 10:02 (4) | 17:38 | 18:28 | 20:21 |21:10 |21:43 |21:35 | 20:46 19:38 | 18:30 18 08:57 (6) | 16:33 |16:13 16 09:46 (4)
17 | 08:22 09:42 (4) | 07:36 | 06:35 | 06:25 | 05:29 | 05:04 | 05:24 | 06:10 | 07:00 | 07:49 08:38 (6) | 07:44 | 08:24 09:30 (4)
116:45 20 10:02 (4) | 17:40 | 18:30 |20:22  |21:11  |21:44  |21:34  [20:44  [19:35  [18:27 18 08:56 (6) | 16:32 [16:14 16  09:46 (4)
18| 08:21 09:43 (4) | 07:34 | 06:33 |06:223  |0528  [05:04  |0525  |06:11  [07:01  |07:51 08:38 (6) | 07:46 | 08:25 09:31 (4)
|16:46 19 10:02 (4) | 17:42 | 18:32 |20:24  |21:13  |21:44  |21:33  |20:42  |19:33  [18:25 18  08:56 (6) | 16:30 [16:14 16  09:47 (4)
19| 08:20 09:43 (4) | 07:32 08:14 (6) | 06:30 | 06:21 | 05:26 | 05:04 | 05:26 | 06:13 | 07:03 | 07:53 08:39 (6) | 07:47 09:24 (4) | 08:26 09:31 (4)
| 16:48 18 10:01 (4) | 17:44 5 08:19(6) | 18:33 | 20:26 |21:14 |21:45 |21:32 | 20:40 [19:31 | 18:23 16 08:55 (6) | 16:29 9 09:33 (4) | 16:14 16 09:47 (4)
20 | 08:19 09:44 (4) | 07:30 08:11 (6) | 06:28 |06:19  |05:225  |05:04  |05:28  |06:15  |07:05 | 0755 08:39 (6) | 07:49 09:22 (4) | 08:27 09:32 (4)
116:50 17 10:01(4) |17:46 11 08:22(6) | 18:35 [20:27  |21:6  [2145  |[21:31  |20:38  [19:28  [18:21 15 08:54(6) [16:28 13  09:35(4) | 16:14 16  09:48 (4)
21| 08:18 09:46 (4) | 07:28 08:09 (6) | 06:26 |06:16 | 05223  |05:04  |05:29  |06:16  |07:06 | 07:56 08:40 (6) | 07:51 09:21 (4) | 08:27 09:33 (4)
|16:51 14 10:00 (4) [17:47 13 08:22(6) | 18:37 [20:20  |21:17  [21:45  |21:29  |20:36  [19:26  [18:19 13 08:53(6) |16:27 14 09:35(4) [16:15 15  09:48 (4)
22108:17 09:47 (4) | 07:26 08:08 (6) | 06:24 | 06:14 | 05:22 | 05:05 | 05:30 | 06:18 | 07:08 | 07:58 08:41 (6) | 07:52 09:20 (4) | 08:28 09:33 (4)
[16:53 13 10:00 (4) [17:49 15 08:23 (6) | 18:38 [20:31  |21:19  [21:46  |21:28  [20:34  |19:24  [18:17 10 0851 (6) [16:26 17 09:37 (4) [16:15 15  09:48 (4)
23| 08:16 09:49 (4) | 07:23 08:07 (6) | 06:21 |06:12  |0521  [05:05  |05:32  |06:19  |07:09 | 08:00 | 07:54 09:20 (4) | 08:28 09:33 (4)
11655 9 0958 (4) | 17:51 17 08:24 (6) | 18:40 |20:32  |21:20  |2146  |21:27 2082 [19:22  |18:15 |16:24 18 09:38(4) | 16:16 15  09:48 (4)
2408:15 | 07:21 08:07 (6) | 06:19 | 06:10 | 05:20 | 05:05 | 05:33 | 06:21 | 07:11 | 08:02 | 07:56 09:20 (4) | 08:29 09:34 (4)
| 16:56 |17:53 17 08:24 (6) | 18:42 | 20:34 |21:21 | 21:46 |21:26 | 20:30 [19:19 |18:13 | 16:23 19 09:39 (4) | 16:16 16 09:50 (4)
25| 08:14 | 07:19 08:07 (6) | 06:17 |06:08  |05:19  |05:06  |05:34  |06:23  |07:13  |07:03 | 07:57 09:19 (4) | 08:29 09:34 (4)
| 16:58 |17:55 17 08:24 (6) | 18:43 |20:36 |21:23  [2146  [21:24 2027  [1947  [17:11 1622 20 09:39 (4) |16:17 16  09:50 (4)
26 | 08:12 |07:17 08:07 (6) | 06:14 |06:06 | 05:17  |05:06  |05:36  |06:24  |07:14  |07:05 | 07:59 09:20 (4) | 08:29 09:34 (4)
| 17:00 | 17:56 17 08:24 (6) | 18:45 | 20:37 | 21:24 | 21:46 |21:23 | 20:25 [ 19:15 |17:09 | 16:21 20 09:40 (4) | 16:18 16 09:50 (4)
27| 08:11 | 07:15 08:08 (6) | 06:12 | 06:04 | 05:16 | 05:06 | 05:37 | 06:26 | 07:16 | 07:07 | 08:00 09:20 (4) | 08:30 09:34 (4)
117:02 [17:58 16  08:24 (6) | 18:47 |20:39  |21:25  [2146  [21:21 20223  [19:12  [17:07 [16:21 21 09:41(4)[16:18 17  09:51 (4)
28 | 08:10 |07:13 08:07 (6) | 06:10 |06:02 0515  [05:07  |05:39  |06:28  |07:18 | 07:09 | 08:02 09:21 (4) | 08:30 09:36 (4)
117:03 |18:00 15 08:22(6) | 18:49 |20:41  |21:226  |21:46  |21:20  |20:21  [19:10  [17:05 |16:20 21 09:42(4)|16:19 16 09:52 (4)
29| 08:08 | | 07:08 | 06:00 | 05:14 | 05:07 | 05:40 | 06:29 | 07:19 | 07:10 | 08:03 09:20 (4) | 08:30 09:36 (4)
| 17:05 | | 19:50 | 20:42 |21:28 | 21:46 |21:18 |20:19 | 19:08 |17:03 | 16:19 22 09:42 (4) | 16:20 17 09:53 (4)
30 | 08:07 | | 07:05 |05:58 | 05:13  |05:08  |05:42  |06:31  |07:21  |07:12 | 08:05 09:21 (4) | 08:30 09:36 (4)
117:07 | | 19:52 |20:44  |2129  [2145  [21:47  |20:16  [19:05 | 17:01 |16:18 21 09:42(4)|1621 18  09:54 (4)
31| 08:05 | | 07:03 | 105112 | |05:43  |06:32 | |07:14 | | 08:30 09:36 (4)
117:09 | | 19:54 | 12130 | |21:15  |20:14 | | 16:59 | [16:22 17  09:53 (4)
Sonnenscheinstunden | 260 | 278 | 367 | 416 | 484 | 498 | 501 | 453 | 381 | 332 | 267 | 245
astr.max.mégl.Beschattung | 436 | 143 | 19 | | | | | | | 161 | 215 | 546

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

Tag im Monat Sonnenaufgang  (SS:MM) Zeitpunkt (SS:MM) Schattenanfang (WEA mit erstem Schatten)
Sonnenuntergang (SS:MM)  Minuten mit Schatten Zeitpunkt (SS:MM) Schattenende (WEA mit letztem Schatten)
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ﬁro]ek(: Beschreibung: Ausdruck/Seite
Wichtige ergédnzende Anmerkungen z.B. zur Datengrundlage befinden sich im Textteil der 14.08.2014 11:16 /19
Twerberg—GE—AUQUSH 4 Untersuchung. Bei den MaBstében der dargestellten Karten handelt es sich um

Naherungswerte Lizenzierter Anwender:
Die ISO-Schattenliniendarstellung (jahrliche Belastung fiir einen Rezeptor mit 360°- enveco GmbH
Rundumblick in 0 m Héhe tiber Grund) erfolgt fiir einen begrenzten Ausschnitt der dargestellten Grevener StraBe 61c

Karte und nur fiir den in der Legende angegebenen Bereich der Schattenwurfdauer. DE-48149 Munster

Die WEA-Typen wurden dem WEA-Katalog der Software entnommen. Daher miissen die in der (+49) 0251 - 315810
WEA-Liste angegebenen Parameter nicht notwendigerweise mit den Projektparametern enveco / mail@enveco.de
Ubereinstimmen. Berechnet:

-

HADOW - Kalender

Berechnung: ImmissionspunktberechnungSchattenrezeptor: S - IP S

oraussetzungen fur Berechnung des Schattenwurfs
Die dargestellten Zeiten sind die astronomisch maximal mégliche Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint taglich von Sonnenauf- bis -untergang
Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb
|Januar |Februar |Marz |April |Mai |Juni |Juli |August  |SeptembefOktober D
I [ [ \ I [ | \ I | | \
1108:30 09:29 (4) | 08:04 107:11 08:08 (6) | 07:01 105:56 | 05:11 ] 05:09 |05:45 | 06:34  |07:22 107:16 | 08:06
[16:23 13 09:42 (4) [ 17:11 [18:02 8 08:16(6) |19:55  |20:46 | 21:31 |21:45  |21:14 | 1 19:03 | 16:57 [16:17 19
208:30 09:29 (4) | 08:02 | 07:09 | 06:58 | 05:54 | 05:11 | 05:09 | 05:46 | | 07:24 | 07:18 | 08:08
| 16:24 14 09:43 (4) | 17:12 | 18:04 [ 19:57 | 20:47 | 21:32 | 21:45 |21:12 | | 19:01 | 16:56 | 16:17 19
308:30 09:29 (4) | 08:01 | 07:06 |06:56  |05:53  [05:10 | 05:10  |05:48 | 107:26 | 07:19 | 08:09
116:25 15 09:44 (4) | 17:14 | 18:05 |19:59 | 2049  |21:33 | 21:44 |21:10 | | 18:58 | 16:54 |16:16 19
408:30 09:29 (4) | 07:59 | 07:04 |06:54 | 05:51 | 05:09 | 05:11 |05:49 | 107:27 | 07:21 | 08:11
| 16:26 15 09:44 (4) [17:16 | 18:07 | 20:00 | 20:51 |21:34 | 21:44 |21:09 | | 18:56 | 16:52 | 16:16 19
508:30 09:29 (4) | 07:57 | 07:02 |06:52 0549 | 05:08 | 05:12 | 05:51 | 1 07:29 1 07:23 | 08:12
116:28 17  09:46 (4) | 17:18 | 18:09 [20:02  [20:52  [21:35  |21:44  |21:07  [20:03  |18:54 | 16:50 |16:15 17
6]08:29 09:30 (4) | 07:56 ] 07:00 |06:49 | 0547 | 05:08 ] 05:12 |05:552 | 0642 | 07:31 | 07:25 | 08:13
116:29 17 09:47 (4) | 17:20 | 18:11 |20:04  |20:54  [21:36  |21:43  [21:05  |20:01 | 18:52 | 16:49 |[16:15 17
708:29 09:29 (4) | 07:54 | 06:58 | 06:47 | 05:45 | 05:07 | 05:13 | 05:54 | 06:44 | 07:32 | 07:26 | 08:14
| 16:30 18 09:47 (4) | 17:22 | 18:12 | 20:05 | 20:56 | 21:37 | 21:42 | 21:03 119:59 | 18:49 | 16:47 | 16:14 17
808:28 09:29 (4) | 07:52 | 06:55 |06:45  |05:44  |05:07  |05:14  |0556 | 107:34 | 07:28 | 08:16
| 16:31 18 09:47 (4) | 17:24 |18:14 |20:07  |20:57  |21:38 | 21:42 12102 | | 18:47 | 16:45 |16:14 16
908:28 09:30 (4) | 07:51 | 06:53 | 06:43 | 05:42 | 05:06 | 05:15 | 05:57 | | 07:36 |1 07:30 | 08:17
| 16:33 19 09:49 (4) [17:25 | 18:16 | 20:09 | 20:59 |21:39 |21:41 |21:00 | | 18:45 | 16:44 |16:14 15
10 | 08:27 09:30 (4) | 07:49 | 06:51 |06:40  |05:40 | 05:06 | 05:16 05559 | 107:38 | 07:32 | 08:18
116:3¢ 19 09:49 (4) | 17:27 | 18:18 | 20:11 |21:00 |21:40  [21:40  [20:558 | | 18:43 | 16:42 |16:13 14
11| 08:27 09:30 (4) | 07:47 | 06:49 |06:38 | 05:38 | 05:05 1 05:17 |06:00 | 1 07:39 1 07:34 | 08:19
116:36 19 09:49 (4) | 17:29 | 18:19 [20:112  |21:02 2140  [21:40  [20:556 | | 18:40 | 16:40 [16:13 13
12| 08:26 09:30 (4) | 07:45 | 06:46 | 06:36 | 05:37 | 05:05 | 05:18 | 06:02 | | 07:41 08:44 (6) | 07:35 | 08:20
116:37 20  09:50 (4) | 17:31 | 18:21 | 20:14 |21:04 | 21:41 | 21:39 | 20:54 | | 18:38 3 08:47(6) | 16:39 | 16:13 12
13| 08:26 09:31 (4) | 07:43 | 06:44 |06:3¢  |05:35  [05:05 |05:19  |06:03 | 1 07:43 08:40 (6) | 07:37 | 08:21
|16:39 20 09:51 (4) | 17:33 | 18:23 |20:16  |21:05  |21:42 | 21:38 |2052 | | 18:36 10 08:50 (6) | 16:37 |16:13 12
14| 08:25 09:31 (4) | 07:41 | 06:42 | 06:31 | 05:34 | 05:05 | 05:20 | 06:05 | | 07:44 08:39 (6) | 07:39 | 08:22
| 16:40 20 09:51(4) | 17:35 | 18:25 120:17 | 21:07 | 21:42 |21:37 | 20:50 | | 18:34 13 08:52(6) | 16:36 |16:13 1
15 | 08:24 09:32 (4) | 07:39 | 06:40 |06:29  |05:32  |05:04  |05:22 |06:07 | | 07:46 08:38 (6) | 07:41 | 08:23
|16:42 20 09:52 (4) | 17:36 | 18:26 |20:19  [21:08  [21:43  |21:36 20148 | 11832 15 08:53(6) | 16:34 |16:13 10
16 | 08:23 09:32 (4) | 07:38 | 06:37 |06:27 | 05:31 105:04 | 05:23 |06:08 | | 07:48 08:37 (6) | 07:42 | 08:24
| 16:43 20 09:52 (4) | 17:38 | 18:28 | 20:21 |21:10 | 21:44 |21:35 | 20:46 19:38 | 18:30 16 08:53 (6) | 16:33 |16:13 10
17 | 08:22 09:32 (4) | 07:36 | 06:35 | 06:25 | 05:29 | 05:04 | 05:24 | 06:10 | 07:00 | 07:49 08:36 (6) | 07:44 09:15 (4) | 08:25
|16:45 20  09:52 (4) | 17:40 | 18:30 | 20:22 |21:11 | 21:44 |21:34 | 20:44 |19:35 | 18:27 17 08:53 (6) | 16:32 5 09:20 (4) | 16:14 9
18 | 08:21 09:33 (4) | 07:34 | 06:33 |06:23  |05:28  [05:04  |05:25 | 06:11 | 07:01 107:51 08:36 (6) | 07:46 09:13 (4) | 08:25
116:46 19 09:52 (4) | 17:42 | 18:32 |20:24  |21:13  |2144  |21:33 |20:42 | 19:33 | 18:25 17 08:53 (6) | 16:30 10 09:23 (4) | 16:14 8
19 | 08:20 09:33 (4) | 07:32 08:11 (6) | 06:30 | 06:21 | 05:26 | 05:04 | 05:26 | 06:13 | 07:53 08:36 (6) | 07:47 09:12 (4) | 08:26
| 16:48 19 09:52 (4) | 17:44 6 08:17 (6) | 18:33 | 20:26 |21:14 | 21:45 |21:32 | 20:40 | 18:23 16 08:52 (6) | 16:29 13 09:25 (4) [ 16:14 7
20| 08:19 09:34 (4) | 07:30 08:09 (6) | 06:28 |06:19  |05:225  |05:04 | 05:28 | 06:15 107:55 08:37 (6) | 07:49 09:11 (4) | 08:27
11650 18 09:52(4) |17:46 10 08:19(6) | 18:35 |20:27  |21:16  [2145  [21:31 | 20:38 | 18:21 15  08:52(6) |16:28 15 09:26 (4) | 16:14 6
2108:18 09:35 (4) | 07:28 08:06 (6) | 06:26 |06:16 | 05:23 | 05:04 | 05:29 | 06:16 | 07:56 08:38 (6) | 07:51 09:10 (4) | 08:27
| 16:51 17 09:52 (4) | 17:47 14 08:20 (6) | 18:37 | 20:29 |21:17 | 21:45 |21:29 | 20:36 | 18:19 13 08:51(6) | 16:27 17 09:27 (4) | 16:15 6
22 |08:17 09:36 (4) | 07:26 08:05 (6) | 06:24 | 06:14 | 05:22 | 05:05 | 05:30 | 06:18 | 07:58 08:39 (6) | 07:52 09:10 (4) | 08:28
| 16:53 15 09:51 (4) | 17:49 16 08:21(6) | 18:38 | 20:31 | 21:19 | 21:46 | 21:28 | 20:34 | 18:17 9 08:48(6) | 16:26 18 09:28 (4) | 16:15 6
2308:16 09:37 (4) | 07:23 08:05 (6) | 06:21 |06:12 | 05:21 ]05:05 0532  |06:19 | 08:00 08:42 (6) | 07:54 09:10 (4) | 08:28
116:55 13 09:50 (4) | 17:51 16 08:21 (6) | 18:40 |20:32  |21:20  |21:46 |21:27 | 20:32 | 18:15 3 08:45(6) | 16:24 19 09:29 (4) | 16:16 6
24 108:15 09:39 (4) | 07:21 08:05 (6) | 06:19 | 06:10 | 05:20 | 05:05 | 05:33 | 06:21 | 08:02 | 07:56 09:10 (4) | 08:29
| 16:56 10  09:49 (4) | 17:53 16 08:21 (6) | 18:42 |20:34 |21:21 | 21:46 |21:26 |20:30 | 18:13 | 16:23 19 09:29 (4) | 16:16 7
25 08:14 09:42 (4) | 07:19 08:05 (6) | 06:17 |06:08  |05:19 | 05:06 | 05:34 | 06:23 107:03 | 07:57 09:11 (4) | 08:29
116:58 5 09:47(4)[17:55 16 08:21 (6) | 18:43 |20:36  [21:23  [21:46  |21:24  |20:27 117:11 |16:22 19 09:30 (4) | 16:17 8
26| 08:12 107:17 08:05 (6) | 06:14 |06:06 | 05:17 | 05:06 | 05:36 | 06:24 1 07:05 | 07:59 09:10 (4) | 08:29
| 17:00 | 17:56 16 08:21 (6) | 18:45 | 20:37 | 21:24 | 21:46 |21:23 | 20:25 |17:09 | 16:21 20 09:30 (4) | 16:18 9
27 | 08:11 | 07:15 08:06 (6) | 06:12 | 06:04 | 05:16 | 05:06 | 05:37 | 06:26 | 07:07 | 08:00 09:11 (4) | 08:30
|17:02 |17:58 14 08:20 (6) | 18:47 | 20:39 |21:25 | 21:46 | 21:21 | 20:23 |17:07 | 16:21 20 09:31(4) | 16:18 9
28 08:10 107:13 08:06 (6) | 06:10 |06:02  |05:15  [05:07  |05:39  |06:28 1 07:09 | 08:02 09:11 (4) | 08:30
117:03 | 18:00 12 08:18 (6) | 18:49 | 20:41 |21:26 | 21:46 | 21:20 | 20:21 117:05 116:20 20 09:31(4) [16:19 10
29 | 08:08 | | 07:08 | 06:00 | 05:14 | 05:07 | 05:40 | 06:29 | 07:10 | 08:03 09:11 (4) | 08:30
| 17:05 | | 19:50 | 20:42 |21:28 | 21:46 |21:18 120:19 | 17:03 | 16:19 20 09:31 (4) | 16:20 1
30 | 08:07 | | 07:05 |05:58  |05:13 | 05:08 | 05:42 | 06:31 | 07:12 | 08:05 09:12 (4) | 08:30
117:07 | | 19:52 |20:44  [21:229  [21:45  |21:47  |20:17 117:01 |16:18 20 09:32(4) | 16:21 12
31 |08:05 | 1 07:03 | |05:12 | | 05:43 | 06:32 107:14 | | 08:30
117:09 | | 19:54 | |21:30 | |21:115 | 20:14 | 16:59 | [16:22 12
Sonnenscheinstunden | 260 | 278 | 367 | 416 | 484 | 498 | 501 | 453 | 332 | 267 | 245
astr.max.mogl.Beschattung | 420 | 136 | 8 | | | | | | 147 | 235 | 366
Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergegeben (Sommerzeit wie Bezugsjahr):
Tag im Monat Sonnenaufgang  (SS:MM) Zeitpunkt (SS:MM) Schattenanfang (WEA mit erstem Schatten)
Sonnenuntergang (SS:MM) Minuten mit Schatten Zeitpunkt (SS:MM) Schattenende (WEA mit letztem Schatten)
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Beschreibung:

Wichtige ergédnzende Anmerkungen z.B. zur Datengrundlage befinden sich im Textteil der
Untersuchung. Bei den MaBstaben der dargestellten Karten handelt es sich um
Naherungswerte.

Die ISO-Schattenliniendarstellung (jahrliche Belastung fiir einen Rezeptor mit 360°-
Rundumblick in 0 m Héhe tber Grund) erfolgt flr einen begrenzten Ausschnitt der dargestellten
Karte und nur flir den in der Legende angegebenen Bereich der Schattenwurfdauer.

Die WEA-Typen wurden dem WEA-Katalog der Software entnommen. Daher missen die in der

WEA-Liste angegebenen Parameter nicht notwendigerweise mit den Projektparametern
Ubereinstimmen.

SHADOW Kalender

Tag im Monat

: ImmissionspunktberechnungSchattenreze

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

|Januar

|
1108:30
| 16:23
208:30
| 16:24
308:30
|16:25
408:30
|16:26
508:30
|16:28
608:29
| 16:29
708:29
|16:30
808:28
| 16:31
9| 08:28
|16:33
10 | 08:27
|16:34
11| 08:27
|16:36
12 | 08:26
| 16:37
13 | 08:26
|16:39
14 | 08:25
| 16:40
15 | 08:24
| 16:42
16 | 08:23
|16:43
17 | 08:22
| 16:45
18 | 08:21
| 16:46
19 | 08:20
| 16:48
20 | 08:19
| 16:50
21]08:18
| 16:51
221 08:17
|16:53
23108:16
|16:55
24 |08:15
| 16:56
25| 08:14
|16:58
26 | 08:12
|17:00
27 08:11
117:02
28 108:10
117:03
29 | 08:08
117:05
30 | 08:07
|17:07
31108:05
|17:09

Sonnenscheinstunden | 260
astr.max.mégl.Beschattung |

Sonnenaufgang
Sonnenuntergang (SS:MM)

|Februar |Méarz |April |Mai |Juni [Juli |August  |SeptembeiOktober | |D
| | | | | | | | | | |
09:31 (4) | 08:04 |07:41  |07:01  |0556  |05:1  |05:09  |05:45  |06:34  |07:22 | 07:16 | 08:06 (4)
19 09:50 (4) [17:11 | 18:02 | 19:55 | 20:46 |21:31 |21:45 |21:14 | 20:12 | 19:03 | 16:57 | 16:17 19 (4)
09:32 (4) | 08:02 | 07:09 | 06:58 | 05:54 | 05:11 | 05:09 | 05:46 | 06:36 | 07:24 |107:18 | 08:08 (4)
18 09:50 (4) | 17:12 [18:04  |19:57  |20:47  [21:32 2145  |21:12  [20:10 | 19:01 | 16:56 [16:17 19 (4)
09:32 (4) | 08:01 |07:06 |06:56 0553  |05:0  |05:0 0548  |06:37 | 07:26 | 07:19 | 08:09 (4)
19 09:51 (4) | 17:14 [18:05  [19:59  |20:49  |21:33  |21:44  |21:0  |20:08  |18:58 | 16:54 |16:16 19 (4)
09:32 (4) | 07:59 | 07:04 | 06:54 | 05:51 | 05:09 | 05:11 | 05:49 | 06:39 | 07:27 | 07:21 | 08:11 4)
19 09:51 (4) |17:16 [18:07  |20:00  |20:51 |21:3¢  |21:44  |21:09  [20:05 |18:56 | 16:52 |16:16 19 (4)
09:33 (4) | 07:57 | 07:02 | 06:52 | 05:49 | 05:08 | 05:12 | 05:51 | 06:40 | 07:29 | 07:23 | 08:12 (4)
19 09:52 (4) | 17:18 [18:09  |20:02 |20552  |21:35  |21:44  |21:07  |20:08  |18:54 | 16:50 |16:15 19 (4)
09:34 (4) | 07:56 |07:00 |06:49  |05:47  |05:08 |05:2  |05:552  |06:42 | 07:31 | 07:25 | 08:13 (4)
19 09:53 (4) [17:20 | 18:11 | 20:04 | 20:54 |21:36 |21:43 | 21:05 | 20:01 | 18:52 | 16:49 | 16:15 19 (4)
09:34 (4) | 07:54 | 06:58 | 06:47 | 05:45 | 05:07 | 05:13 | 05:54 | 06:44 |1 07:32 | 07:26 | 08:14 (4)
19 09:53 (4) | 17:22 [18:12  |20:05  |20:56  [21:37  |21:42  |21:03  [19:59  |18:49 | 16:47 |[16:14 19 (4)
09:34 (4) | 07:52 |06:55  |06:45  |05:44  |05:07  |05:14  |05:556 | 0645 | 07:34 | 07:28 | 08:16 (4)
19 09:53 (4) | 17:24 [18:14  |20:07  |2057  |21:38  |21:42  |21:02  |19:56 | 18:47 | 16:45 |16:14 19 (4)
09:35 (4) | 07:51 | 06:53 | 06:43 | 05:42 | 05:06 | 05:15 | 05:57 | 06:47 | 07:36 | 07:30 | 08:17 4)
19 09:54 (4) | 17:25 [18:16  |20:09  |20:59  [21:39  [21:41 |21:00  |19:54 | 1845 | 16:44 |[16:14 18 (4)
09:35 (4) | 07:49 | 06:51 | 06:40 | 05:40 | 05:06 | 05:16 | 05:59 | 06:48 | 07:38 |1 07:32 | 08:18 (4)
19 09:54 (4) | 17:27 [18:18  |20:11  |21:00 |21:40  |21:40 20558  |19:52 | 18:43 | 16:42 |16:13 18 (4)
09:35 (4) | 07:47 |06:49  |06:38  |05:38  |05:05 |05:47  |06:00 |06:50 | 07:39 |07:34 | 08:19 (4)
19 09:54 (4) [17:29 | 18:19 |20:12 |21:02 | 21:40 | 21:40 | 20:56 | 19:49 | 18:40 | 16:40 | 16:13 19 (4)
09:35 (4) | 07:45 | 06:46 | 06:36 | 05:37 | 05:05 | 05:18 | 06:02 | 06:52 | 07:41 | 07:35 | 08:20 (4)
19 09:54 (4) [ 17:31 [18:21  |20:14  |21:04  |21:41 |21:39  |20:54 1947  |18:38 | 16:39 [16:13 18 (4)
09:37 (4) | 07:43 |06:44  |06:34  |05:35  |05:05 |05:19  |06:038  |06:53 | 07:43 |07:37 | 08:21 (4)
18 09:55 (4) | 17:33 [1823  |20:16  |21:05  |21:42  |21:38  |20:552  |19:45 | 18:36 |16:37 |[16:13 18 (4)
09:37 (4) | 07:41 | 06:42 | 06:31 | 05:34 | 05:05 | 05:20 | 06:05 | 06:55 | 07:44 | 07:39 | 08:22 4)
18 09:55 (4) | 17:35 [18:25  |20:17  |21:07  |21:42  |21:37  |20:50  [19:42 | 18:34 | 16:36 [16:13 18 (4)
09:38 (4) | 07:39 08:20 (6) | 06:40 | 06:29 | 05:32 | 05:04 | 05:22 | 06:07 | 06:56 | 07:46 | 07:41 | 08:23 (4)
17 09:55 (4) | 17:36 2 0821(6)[18:26  [20:19  [21:08  |21:43  |21:36  |20:48  |19:40  |18:32 |16:34 |16:13 17 (4)
09:39 (4) | 07:38 08:16 (6) | 06:37  |06:27  |05:31  |05:04  |0523  |06:08 |06:58  |07:48 08:48 (6) | 07:42 | 08:24 (4)
16 09:55(4) [17:38 9 08:25(6) | 18:28 | 20:21 |21:10 |21:44 |21:35 | 20:46 | 19:38 | 18:30 7 08:55(6) | 16:33 | 16:13 17 (4)
09:40 (4) | 07:36 08:14 (6) | 06:35 | 06:25 | 05:29 | 05:04 | 05:24 | 06:10 | 07:00 | 07:49 08:45 (6) | 07:44 | 08:25 (4)
15 09:55(4) [17:40 12 08:26(6) | 18:30  [20:22  |21:11 |21:44  |21:3¢ 2044  [19:35  |1827 11  08:56 (6) | 16:32 |16:14 17 (4)
09:41 (4) | 07:34 08:13 (6) | 06:33  |06:23  |05:228  |05:04  |0525  |06:11  |07:01  |07:51 08:44 (6) | 07:46 | 08:25 (4)
13 09:54 (4) [17:42 14 08:27 (6) | 18:32 | 20:24 |21:13 |21:44 |21:33 | 20:42 | 19:33 | 18:25 13 08:57 (6) | 16:30 | 16:14 17 (4)
09:42 (4) | 07:32 08:13 (6) | 06:30 | 06:21 | 05:26 | 05:04 | 05:26 | 06:13 | 07:03 | 07:53 08:43 (6) | 07:47 | 08:26 4)
11 09:53(4) [17:44 15 0828 (6) |18:33  [20:26  |21:14  |21:45  [21:32  [20:40  |19:31 |18:23 15  08:58 (6) | 16:29 [16:14 16 (4)
09:44 (4) | 07:30 08:12 (6) | 06:28 | 06:19 | 05:25 | 05:04 | 05:28 | 06:15 | 07:05 | 07:55 08:43 (6) | 07:49 | 08:27 (4)
8 09:52(4)|17:46 16 08:28(6) [18:35  [20:27  |21:16  |21:45  [21:31  |20:38  [19228  |18:221 16 08:59 (6) | 16:28 |16:14 16 (4)
| 07:28 08:11(6) | 06:26  |06:16  |05:223  |05:04  |0529  |06:16  |07:06  |07:56 08:43 (6) | 07:51 | 08:27 (4)
| 17:47 16 08:27 (6) | 18:37 | 20:29 |21:17 |21:45 |21:29 | 20:36 | 19:26 | 18:19 16 08:59 (6) | 16:27 | 16:15 16 (4)
| 07:26 08:11 (6) | 06:24 | 06:14 | 05:22 | 05:05 | 05:30 | 06:18 | 07:08 | 07:58 08:42 (6) | 07:52 09:20 (4) | 08:28 (4)
|17:49 16 0827 (6) |18:38  [20:31  [21:19  |21:46  [21:228  [20:34  |19:24  |18:17 16 08:58 (6) | 16:26 8 09:28 (4) |16:15 16 (4)
|07:23 08:12(6) | 06:21  [06:12  |05:21  [05:05  |05:32  |06:19  |07:09  |08:00 08:42 (6) | 07:54 09:19 (4) | 08:28 (4)
| 17:51 15 08:27 (6) | 18:40 | 20:32 | 21:20 | 21:46 |21:27 | 20:32 | 19:22 | 18:15 15 08:57 (6) | 16:24 11 09:30 (4) | 16:16 16 (4)
| 07:21 08:13 (6) | 06:19 | 06:10 | 05:20 | 05:05 | 05:33 | 06:21 | 07:11 | 08:02 08:43 (6) | 07:56 09:18 (4) | 08:29 4)
| 17:53 13 08:26 (6) | 18:42 | 20:34 | 21:21 | 21:46 | 21:26 | 20:30 | 19:19 | 18:13 14 0857 (6) | 16:23 13 09:31 (4) | 16:16 16 (4)
| 07:19 08:15 (6) | 06:17 | 06:08 | 05:19 | 05:06 | 05:34 | 06:23 | 07:13 | 07:03 07:44 (6) | 07:57 09:18 (4) | 08:29 (4)
117:55 9 0824 (6)|18:43  [20:36 |2123  |21:46  |21:24 2027  |1947  |17:41 12 0756(6) [1622 15 09:33 (4) | 16117 17 (4)
|07:17 08:18 (6) | 06:14  |06:06  |05:17  |05:06  |05:36  |06:224  |07:14  |07:05 07:46 (6) | 07:59 09:17 (4) | 08:29 (4)
| 17:56 3 08:21(6) | 18:45 | 20:37 | 21:24 | 21:46 |21:23 | 20:25 | 19:15 | 17:09 8 07:54(6) | 16:21 16 09:33 (4) | 16:18 17 (4)
|1 07:15 | 06:12 | 06:04 | 05:16 | 05:06 | 05:37 | 06:26 | 07:16 | 07:07 | 08:00 09:17 (4) | 08:30 (4)
|17:58 [18:47  |20:39  |21:25  [2146  |21:21 |20:23  [19:12  |[17:07 | 16:21 17 09:34 (4) | 16:18 17 (4)
|07:13 |06:10  |06:02  |05:45  |05:07  |05:39  |06:28  |07:18 | 07:09 | 08:02 09:17 (4) | 08:30 (4)
| 18:00 | 18:49 | 20:41 |21:26 | 21:46 | 21:20 | 20:21 | 19:10 | 17:05 | 16:20 18  09:35(4) | 16:19 17 (4)
| | 07:08 | 06:00 | 05:14 | 05:07 | 05:40 | 06:29 | 07:19 | 07:10 | 08:03 09:17 (4) | 08:30 4)
| [19:50  |20:42  |21:28  [21:46  |21:18  [20:19  [19:08  |17:03 |16:19 18  09:35(4) [16:20 17 (4)
| | 07:05 | 05:58 | 05:13 | 05:08 | 05:42 | 06:31 | 07:21 | 07:12 | 08:05 09:17 (4) | 08:30 (4)
| [19:52  |20:44 2129  |2145  |2147  |20117  [19:05  [17:01 |16:18 19  09:36 (4) 1621 18 (4)
| |07:03 | |05:112 | |05:43  |06:32 | |07:14 | | 08:30 (4)
| | 19:54 | |21:30 | |21:15 | 20:14 | | 16:59 | | 16:22 18 09:49 (4)
| 278 | 367 | 416 | 484 | 498 | 501 | 453 | 381 | 332 | 267 | 245
343 | 140 | | | | | | | | 143 | 135 | 546

(SS:MM)

Minuten mit Schatten

tor: T-IPT

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

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

enveco / mail@enveco.de

Berechnet:

(WEA mit erstem Schatten)
(WEA mit letztem Schatten)
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ﬁro]ek(: Beschreibung: Ausdruck/Seite
Wichtige ergédnzende Anmerkungen z.B. zur Datengrundlage befinden sich im Textteil der 14.08.2014 11:16 / 21
Twerberg—GE—AUQUSH 4 Untersuchung. Bei den MaBstében der dargestellten Karten handelt es sich um

Naherungswerte Lizenzierter Anwender:
Die ISO-Schattenliniendarstellung (jahrliche Belastung fiir einen Rezeptor mit 360°- enveco GmbH
Rundumblick in 0 m Héhe tiber Grund) erfolgt fiir einen begrenzten Ausschnitt der dargestellten Grevener StraBe 61c

Karte und nur fiir den in der Legende angegebenen Bereich der Schattenwurfdauer. DE-48149 Munster

Die WEA-Typen wurden dem WEA-Katalog der Software entnommen. Daher miissen die in der (+49) 0251 - 315810
WEA-Liste angegebenen Parameter nicht notwendigerweise mit den Projektparametern enveco / mail@enveco.de
Ubereinstimmen. Berechnet:

SHADOW Kalender

: ImmissionspunktberechnungSchattenrezeptor: U - IP U

oraussetzungen fur Berechnung des Schattenwurfs
Die dargestellten Zeiten sind die astronomisch maximal mégliche Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint taglich von Sonnenauf- bis -untergang
Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb
|Januar |Februar |Marz |April |Mai |Juni |Juli |August  |SeptembeiOktober | |D
| | I | I I | | | | I I
108:30 09:31 (4) | 08:04 |07:11  |07:01  |0556 | 05:11 |05:09 |05:45  |06:34 | 07:22 |07:16 | 08:06 (4)
| 16:23 19 09:50 (4) | 17:11 | 18:02 | 19:55 | 20:46 | 21:31 | 21:45 |21:14 | 20:12 | 19:03 | 16:57 | 16:17 18 (4)
208:30 09:32 (4) | 08:02 | 07:09 | 06:58 | 05:54 | 05:11 | 05:09 | 05:46 | 06:36 | 07:24 | 07:18 | 08:08 (4)
| 16:24 19 09:51 (4) [17:12 [18:04  |19:557  |20:47  |21:32 |21:45 |21:12 | 20:10 [ 19:01 | 16:56 | 16:17 18 (4)
308:30 09:33 (4) | 08:01 |07:06 | 06:56  |05:53  |05:10  |05:10 | 05:48  |06:37 | 07:26 | 07:19 | 08:09 (4)
|16:25 19 09:52 (4) | 17:14 [18:05  |19:59  |20:49  [21:33  |21:44  |21:10  |20:08 | 18:58 | 16:54 |16:16 19 (4)
4108:30 09:32 (4) | 07:59 | 07:04 | 06:54 | 05:51 | 05:09 | 05:11 | 05:49 | 06:39 | 07:27 | 07:21 | 08:11 (4)
| 16:26 19 09:51 (4) [17:16 [18:07  |20:00  |20:51 121:34 | 21:44 | 21:09 | 20:05 | 18:56 | 16:52 | 16:16 19 (4)
508:30 09:33 (4) | 07:57 | 07:02 | 06:52 | 05:49 | 05:08 | 05:12 | 05:51 | 06:40 | 07:29 | 07:23 | 08:12 (4)
|16:28 19 09:52 (4) | 17:18 [18:09  |20:02  |20:52  [21:35  |21:44  |21:07  |20:08  |18:54 | 16:50 |16:15 19 (4)
608:29 09:34 (4) | 07:56 |07:00 | 06:49 | 05:47  |05:08 |05:12  |0552  |06:42 | 07:31 | 07:25 | 08:13 (4)
| 16:29 19 09:53 (4) | 17:20 | 18:11 | 20:04 | 20:54 | 21:36 |21:43 | 21:05 | 20:01 | 18:52 | 16:49 | 16:15 19 (4)
70829 09:34 (4) | 07:54 | 06:58 | 06:47 | 05:45 | 05:07 | 05:13 | 05:54 | 06:44 | 07:32 | 07:26 | 08:14 (4)
| 16:30 19 09:53 (4) [ 17:22 [18:12  |20:05 |20:56  [21:37  |2142 | 21:03 | 19:59 | 18:49 | 16:47 | 16:14 19 (4)
808:28 09:34 (4) | 07:52 |06:55 | 06:45 | 05:44  |05:07  |05:14 | 0556  |06:45 | 07:34 | 07:28 | 08:16 (4)
| 16:31 19 09:53 (4) | 17:24 [18:14  |20:07 |20:57  |21:38  |21:42  |21:02  [19:56 | 18:47 | 16:45 |16:14 19 (4)
9108:28 09:35 (4) | 07:51 | 06:53 | 06:43 | 05:42 | 05:06 | 05:15 | 05:57 | 06:47 | 07:36 | 07:30 | 08:17 (4)
| 16:33 19 09:54 (4) [17:25 [18:16  |20:09  |20:59 121:39 |21:41 | 21:00 | 19:54 | 18:45 | 16:44 | 16:14 19 (4)
10 | 08:27 09:35 (4) | 07:49 | 06:51 | 06:40 | 05:40 | 05:06 | 05:16 | 05:59 | 06:48 | 07:38 | 07:32 | 08:18 (4)
|16:3¢ 19 09:54 (4) | 17:27 [18:18  |20:11  [21:00  [21:40  |21:40  |20:58  [19:52 | 18:43 | 16:42 |[16:13 19 (4)
11| 08:27 09:36 (4) | 07:47 |06:49  |06:38  |05:38  |05:05 |05:17  |06:00 |06:50 | 07:39 | 07:34 | 08:19 (4)
| 16:36 18  09:54 (4) | 17:29 | 18:19 | 20:12 | 21:02 | 21:40 | 21:40 | 20:56 | 19:49 | 18:40 | 16:40 | 16:13 19 (4)
12| 08:26 09:36 (4) | 07:45 | 06:46 | 06:36 | 05:37 | 05:05 | 05:18 | 06:02 | 06:52 | 07:41 | 07:35 | 08:20 (4)
| 16:37 18 09:54 (4) [ 17:31 | 18:21 120114 [21:04 | 21:41 |21:39 | 20:54 | 19:47 | 18:38 | 16:39 | 16:13 18 (4)
13 | 08:26 09:38 (4) | 07:43 |06:44 | 06:34  |05:35  |05:05 |05:19  |06:03  |06:53 | 07:43 107:37 | 08:21 (4)
|16:39 17  09:55 (4) | 17:33 [18:23  |20:16  |21:05  |21:42  |21:38  |20:52  [19:45  |18:36 | 16:37 |[16:13 19 (4)
141 08:25 09:39 (4) | 07:41 08:19 (6) | 06:42 | 06:31 | 05:34 | 05:05 | 05:20 | 06:05 | 06:55 | 07:44 | 07:39 | 08:22 (4)
| 16:40 16 09:55 (4) [ 17:35 7 08:26(6) 1825  |20:17  |21:07  |21:42 |21:37 | 20:50 | 19:42 | 18:34 | 16:36 | 16:13 18 (4)
15| 08:24 09:39 (4) | 07:39 08:17 (6) | 06:40 | 06:29 | 05:32 | 05:04 | 05:22 | 06:07 | 06:56 | 07:46 | 07:41 | 08:23 (4)
|16:42 15 09:54 (4) |[17:36 11 08:28(6) | 18:26  |20:19  |21:08  |21:43  [21:36  |20:48  |19:40  |18:32 | 16:34 |16:13 18 (4)
16 | 08:23 09:41 (4) | 07:38 08:16 (6) | 06:37  |06:27 | 05:31 |05:04 |0523  |06:08 |06:58 | 07:48 | 07:42 | 08:24 (4)
| 16:43 13 09:54 (4) | 17:38 13 08:29 (6) | 18:28 | 20:21 | 21:10 | 21:44 | 21:35 | 20:46 | 19:38 | 18:30 | 16:33 | 16:13 18 (4)
17 | 08:22 09:42 (4) | 07:36 08:15 (6) | 06:35 | 06:25 | 05:29 | 05:04 | 05:24 | 06:10 | 07:00 | 07:49 | 07:44 | 08:25 (4)
| 16:45 11 09:53 (4) | 17:40 15  08:30(6) [18:30  |20:22  |21:11 |21:44  |21:34 | 20:44 | 19:35 | 18:27 | 16:32 | 16:14 18 (4)
18 | 08:21 09:44 (4) | 07:34 08:15(6) | 06:33  |06:23  |05:28  |05:04  [05:25 | 06:11 | 07:01 | 07:51 08:49 (6) | 07:46 | 08:25 (4)
| 16:46 8 09:52 (4) | 17:42 15 08:30 (6) | 18:32 | 20:24 |21:13 | 21:44 |21:33 | 20:42 | 19:33 | 18:25 8 08:57 (6) | 16:30 | 16:14 17 (4)
191 08:20 09:46 (4) | 07:32 08:14 (6) | 06:30 | 06:21 | 05:26 | 05:04 | 05:26 | 06:13 | 07:03 | 07:58 08:47 (6) | 07:47 | 08:26 (4)
| 16:48 3 09:49 (4) |17:44 16 08:30(6) | 18:33  |20:26  [21:14  |2145 |121:32 | 20:40 [ 19:31 | 18:23 12 08:59 (6) | 16:29 | 16:14 17 (4)
20 | 08:19 | 07:30 08:15 (6) | 06:28 | 06:19 | 05:25 | 05:04 | 05:28 | 06:15 | 07:05 | 07:55 08:46 (6) | 07:49 | 08:27 (4)
| 16:50 |17:46 15 08:30(6) |18:35  [20:27  |21:16  |21:45  [21:31 |20:38  |19:28 | 18:21 14 09:00 (6) | 16:28 |16:14 17 (4)
2108:18 | 07:28 08:14 (6) | 06:26  |06:16  |05:23  |05:04  |0529  |06:16  |07:06 | 07:56 08:45 (6) | 07:51 | 08:27 (4)
| 16:51 | 17:47 15 08:29 (6) | 18:37 | 20:29 |21:17 | 21:45 | 21:29 | 20:36 | 19:26 | 18:19 15 09:00 (6) | 16:27 | 16:15 17 (4)
22|08:17 | 07:26 08:15 (6) | 06:24 | 06:14 | 05:22 | 05:05 | 05:30 | 06:18 | 07:08 | 07:58 08:44 (6) | 07:52 | 08:28 (4)
| 16:53 | 17:49 13 08:28(6) | 18:38 | 20:31 121:19 |21:46 |21:28 | 20:34 | 19:24 | 18:17 16 09:00 (6) | 16:26 | 16:15 17 (4)
2308:16 |07:23 08:16 (6) | 06:21  |06:12 | 05:21 105:05  |05:32  |06:19  |07:09 | 08:00 08:44 (6) | 07:54 09:23 (4) | 08:28 (4)
| 16:55 | 17:51 11 08:27 (6) | 18:40 | 20:32 | 21:20 | 21:46 | 21:27 | 20:32 | 19:22 | 18:15 16 09:00 (6) | 16:24 3 09:26 (4) | 16:16 17 (4)
24 |08:15 | 07:21 08:18 (6) | 06:19 | 06:10 | 05:20 | 05:05 | 05:33 | 06:21 | 07:11 | 08:02 08:44 (6) | 07:56 09:21 (4) | 08:29 (4)
| 16:56 117:53 7 08:25(6)|18:42  |20:34  |21:21 |21:46 |21:26 | 20:30 | 19:19 | 18:13 16 09:00 (6) | 16:23 8  09:29 (4) | 16:16 17 (4)
25| 08:14 | 07:19 | 06:17 | 06:08 | 05:19 | 05:06 | 05:34 | 06:23 107:13 | 07:03 07:45 (6) | 07:57 09:20 (4) | 08:29 (4)
| 16:58 |17:55 |18:43  |20:36  |21:23  [21:46  |21:24  |2027  [19:47  [17:11 14 07:59(6) |16:22 11 09:31 (4) | 16:17 17 (4)
26 | 08:12 107:17 |06:14  |06:06 | 0517  |05:06  |05:36 |06:24  |07:14  |07:05 07:45 (6) | 07:59 09:19 (4) | 08:29 (4)
| 17:00 | 17:56 | 18:45 | 20:37 | 21:24 | 21:46 |21:23 | 20:25 | 19:15 | 17:09 13 07:58 (6) | 16:21 13 09:32(4) | 16:18 18 (4)
27 | 08:11 | 07:15 | 06:12 | 06:04 | 05:16 | 05:06 | 05:37 | 06:26 | 07:16 | 07:07 07:47 (6) | 08:00 09:19 (4) | 08:30 (4)
[ 17:02 |17:58 [18:47  |20:39  |21:25  |21:46 |21:21 | 20:23 [ 19:12 | 17:07 10 07:57 (6) | 16:21 14 09:33 (4) | 16:18 18 (4)
28 | 08:10 107:13 |06:10 | 06:02  |05:15  |05:07  |05:39  |06:28  |07:18  |07:09 07:49 (6) | 08:02 09:19 (4) | 08:30 (4)
|17:08 | 18:00 | 18:49 | 20:41 | 21:26 | 21:46 | 21:20 | 20:21 | 19:10 |17:05 6 07:55(6) | 16:20 16  09:35(4) | 16:19 17 (4)
29 | 08:08 | | 07:08 | 06:00 | 05:14 | 05:07 | 05:40 | 06:29 | 07:19 | 07:10 | 08:03 09:18 (4) | 08:30 (4)
| 17:05 | [19:50  |2042  |21:28  |21:46 |21:18 | 20:19 | 19:08 | 17:03 | 16:19 17 09:35 (4) | 16:20 18 (4)
30 | 08:07 | | 07:05 | 05:58 | 05:13 | 05:08 | 05:42 | 06:31 | 07:21 |07:12 | 08:05 09:18 (4) | 08:30 (4)
| 17:07 | [19:52  |20:44  |21:29  [21:45 21147 |20:17  [19:05  [17:01 |16:18 18  09:36 (4) | 16:21 18 (4)
3108:05 | |07:03 | |o5:12 | |05:43  |06:32 | | 07:14 | | 08:30 (4)
| 17:09 | | 19:54 | | 21:30 | |21:15 | 20:14 | | 16:59 | | 16:22 18 09:49 (4)
Sonnenscheinstunden | 260 | 278 | 367 | 416 | 484 | 498 | 501 | 453 | 381 | 332 | 267 | 245
astr.max.maogl.Beschattung | 309 | 138 | | | | | | | | 140 | 100 | 559
Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergegeben (Sommerzeit wie Bezugsjahr):
Tag im Monat Sonnenaufgang  (SS:MM) Zeitpunkt (SS:MM) Schattenanfang (WEA mit erstem Schatten)
Sonnenuntergang (SS:MM) Minuten mit Schatten Zeitpunkt (SS:MM) Schattenende (WEA mit letztem Schatten)

WindPRO, entwickelt von EMD International A/S, Niels Jernesvej 10, DK-9220 Aalborg @, Tel. +45 96 35 44 44, Fax +45 96 35 44 46, e-mail: windpro@emd.dk
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Twerberg GE_Augusti4

Beschreibung:

Wichtige ergédnzende Anmerkungen z.B. zur Datengrundlage befinden sich im Textteil der
Untersuchung. Bei den MaBstaben der dargestellten Karten handelt es sich um
Naherungswerte.

Die ISO-Schattenliniendarstellung (jahrliche Belastung fiir einen Rezeptor mit 360°-
Rundumblick in 0 m Héhe tber Grund) erfolgt flr einen begrenzten Ausschnitt der dargestellten
Karte und nur flir den in der Legende angegebenen Bereich der Schattenwurfdauer.

Die WEA-Typen wurden dem WEA-Katalog der Software entnommen. Daher missen die in der
WEA-Liste angegebenen Parameter nicht notwendigerweise mit den Projektparametern
Ubereinstimmen.

SHADOW Kalender

: ImmissionspunktberechnungSchattenrezeptor: V - IP V

WindPRO version 2.8.552 Jul 2012

Ausdruck/Seite

14.08.2014 11:16 /22
Lizenzierter Anwender:

enveco GmbH

Grevener StraBe 61c
DE-48149 Minster

(+49) 0251 - 315810
enveco / mail@enveco.de

Berechnet:

oraussetzungen fur Berechnung des Schattenwurfs

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

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

astr.max.mégl.Beschattung |

Tag im Monat

273

Sonnenaufgang
Sonnenuntergang (SS:MM)

(SS:MM)

Minuten mit Schatten

|
| 498
|

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

|Januar |Februar |Méarz |April |Mai |Juni [Juli |August  |SeptembeiOktober | |Dy
| | | | | | | | | | |
108:30 09:44 (4) | 08:04 |07:41  |07:01  |0556  |05:1  |05:09  |05:45  |06:34  |07:22 | 07:16 | 08:06 09:32 (4)
| 16:23 20  10:04 (4) | 17:11 | 18:02 | 19:55 | 20:46 |21:31 |21:45 |21:14 | 20:12 | 19:03 | 16:57 | 16:17 17 09:49 (4)
208:30 09:45 (4) | 08:02 | 07:09 | 06:58 | 05:54 | 05:11 | 05:09 | 05:46 | 06:36 | 07:24 |107:18 | 08:08 09:32 (4)
|16:24 20  10:05 (4) | 17:12 [18:04  |19:57  |20:47  [21:32 2145  |21:12  [20:10 | 19:01 | 16:56 [16:17 18  09:50 (4)
3108:30 09:45 (4) | 08:01 |07:06 |06:56 0553  |05:0  |05:0 0548  |06:37 | 07:26 | 07:19 | 08:09 09:32 (4)
| 16:25 21 10:06 (4) | 17:14 | 18:05 | 19:59 | 20:49 |21:33 |21:44 |21:10 | 20:08 | 18:58 | 16:54 | 16:16 18 09:50 (4)
408:30 09:45 (4) | 07:59 | 07:04 | 06:54 | 05:51 | 05:09 | 05:11 | 05:49 | 06:39 | 07:27 | 07:21 | 08:11 09:33 (4)
|16:26 20  10:05 (4) | 17:16 [18:07  |20:00  |20:51 |21:3¢  |21:44  |21:09  [20:05 |18:56 | 16:52 |[16:16 19 09:52 (4)
508:30 09:46 (4) | 07:57 | 07:02 | 06:52 | 05:49 | 05:08 | 05:12 | 05:51 | 06:40 | 07:29 |1 07:23 | 08:12 09:32 (4)
1628 20  10:06 (4) | 17:18 [18:09  |20:02 |20552  |21:35  |21:44  |21:07  |20:08  |18:54 | 16:50 [16:15 20  09:52 (4)
6]08:29 09:47 (4) | 07:56 |07:00 |06:49  |05:47  |05:08 |05:2  |05:552  |06:42 | 07:31 | 07:25 | 08:13 09:32 (4)
| 16:29 20 10:07 (4) | 17:20 | 18:11 | 20:04 | 20:54 |21:36 |21:43 | 21:05 | 20:01 | 18:52 | 16:49 | 16:15 20  09:52 (4)
7108:29 09:47 (4) | 07:54 | 06:58 | 06:47 | 05:45 | 05:07 | 05:13 | 05:54 | 06:44 | 07:32 | 07:26 | 08:14 09:33 (4)
[16:30 20  10:07 (4) | 17:22 [18:12  |20:05  |20:56  [21:37  |21:42  |21:03  [19:59  |18:49 | 16:47 [16:14 20  09:53 (4)
8]08:28 09:48 (4) | 07:52 |06:55  |06:45  |05:44  |05:07  |05:14  |05:556 | 0645 | 07:34 | 07:28 | 08:16 09:33 (4)
| 16:31 19 10:07 (4) [17:24 | 18:14 | 20:07 | 20:57 |21:38 |21:42 |21:02 | 19:56 | 18:47 | 16:45 | 16:14 21 09:54 (4)
9| 08:28 09:49 (4) | 07:51 | 06:53 | 06:43 | 05:42 | 05:06 | 05:15 | 05:57 | 06:47 | 07:36 | 07:30 | 08:17 09:33 (4)
[16:33 18  10:07 (4) | 17:25 [18:16  |20:09  |20:59  [21:39  [21:41 |21:00  |19:54 | 1845 | 16:44 |[16:14 21 09:54 (4)
10 | 08:27 09:49 (4) | 07:49 | 06:51 | 06:40 | 05:40 | 05:06 | 05:16 | 05:59 | 06:48 | 07:37 |1 07:32 | 08:18 09:34 (4)
|16:3¢ 18 10:07 (4) | 17:27 [18:18  |20:11  |21:00 |21:40  |21:40 20558  |19:52 | 18:43 | 16:42 [16:13 20  09:54 (4)
11 | 08:27 09:50 (4) | 07:47 |06:49  |06:38  |05:38  |05:05 |05:47  |06:00 |06:50 | 07:39 |07:34 | 08:19 09:34 (4)
| 16:36 17 10:07 (4) [17:29 | 18:19 |20:12 |21:02 | 21:40 | 21:40 | 20:56 | 19:49 | 18:40 | 16:40 | 16:13 21 09:55 (4)
12 08:26 09:51 (4) | 07:45 | 06:46 | 06:36 | 05:37 | 05:05 | 05:18 | 06:02 | 06:52 | 07:41 | 07:35 | 08:20 09:35 (4)
|16:37 15 10:06 (4) | 17:31 [18:21  |20:14  |21:04  |21:41 |21:39  |20:54 1947  |18:38 | 16:39 [16:13 21 09:56 (4)
13| 08:26 09:52 (4) | 07:43 |06:44  |06:34  |05:35  |05:05 |05:19  |06:038  |06:53 | 07:43 |07:37 | 08:21 09:36 (4)
| 16:39 15 10:07 (4) | 17:33 | 18:23 | 20:16 | 21:05 | 21:42 |21:38 | 20:52 | 19:45 | 18:36 | 16:37 | 16:13 20  09:56 (4)
14 | 08:25 09:54 (4) | 07:41 08:22 (6) | 06:42 | 06:31 | 05:34 | 05:05 | 05:20 | 06:05 | 06:55 | 07:44 | 07:39 | 08:22 09:36 (4)
[16:40 12 10:06 (4) | 17:35 9 0831(6)|1825  |20:17  [21:07 |21:42  |21:37  |20:550  |1942  |18:34 | 16:36 [16:13 21 09:57 (4)
15]08:24 09:55 (4) | 07:39 08:20 (6) | 06:40 | 06:29 | 05:32 | 05:04 | 05:22 | 06:07 | 06:56 | 07:46 | 07:41 | 08:23 09:36 (4)
|16:42 11 10:06 (4) [17:36 13 08:33(6) |18:26  |20:19  |21:08  |21:43  [21:36  [2048  [19:40 | 18:32 |16:34 [16:13 20  09:56 (4)
16 | 08:23 09:57 (4) | 07:38 08:19 (6) | 06:37 | 06:27 | 05:31 | 05:04 | 05:23 | 06:08 | 06:58 | 07:48 | 07:42 | 08:24 09:36 (4)
| 16:43 7 10:04 (4) [17:38 15 08:34(6) | 18:28 | 20:21 |21:10 |21:44 |21:35 | 20:46 | 19:38 | 18:30 | 16:33 | 16:13 21 09:57 (4)
171 08:22 | 07:36 08:18 (6) | 06:35 | 06:25 | 05:29 | 05:04 | 05:24 | 06:10 | 07:00 | 07:49 08:54 (6) | 07:44 | 08:24 09:37 (4)
| 16:45 |17:40 17 08:35(6) | 18:30  [20:22  |21:11 |21:44  |21:3¢ 2044  [19:35 | 18:27 6 09:00 (6) | 16:32 [16:14 21 09:58 (4)
18 | 08:21 | 07:34 08:18 (6) | 06:33  |06:23  |05:228  |05:04  |0525  |06:1  |07:01  |07:51 08:51 (6) | 07:46 | 08:25 09:38 (4)
| 16:46 |17:42 17 08:35(6) | 18:32 | 20:24 |21:13 |21:44 |21:33 | 20:42 | 19:33 | 18:25 11 09:02 (6) | 16:30 | 16:14 20  09:58 (4)
19 | 08:20 | 07:32 08:18 (6) | 06:30 | 06:21 | 05:26 | 05:04 | 05:26 | 06:13 | 07:03 | 07:53 08:50 (6) | 07:47 | 08:26 09:38 (4)
| 16:48 |17:44 17 08:35(6) |18:33  [20:26  |21:14  |21:45  [21:32  [20:40  |19:31 [18:23 14 09:04 (6) | 16:29 |[16:14 20  09:58 (4)
20 | 08:19 | 07:30 08:18 (6) | 06:28 | 06:19 | 05:25 | 05:04 | 05:28 | 06:15 | 07:05 | 07:55 08:49 (6) | 07:49 | 08:27 09:38 (4)
| 16:50 |17:46 17 08:35(6) |18:35  [20:27  |21:16  |21:45  |21:31  |20:38  |19:228  |18:21 16 09:05(6) | 16:28 [16:14 21 09:59 (4)
21108:18 | 07:28 08:17 (6) | 06:26 | 06:16 | 05:23 | 05:04 | 05:29 | 06:16 | 07:06 | 07:56 08:48 (6) | 07:51 | 08:27 09:39 (4)
| 16:51 | 17:47 17 08:34(6) | 18:37 | 20:29 |21:17 |21:45 |21:29 | 20:36 | 19:26 | 18:19 17 09:05 (6) | 16:27 | 16:15 21 10:00 (4)
22108:17 | 07:26 08:18 (6) | 06:24 | 06:14 | 05:22 | 05:05 | 05:30 | 06:18 | 07:08 | 07:58 08:47 (6) | 07:52 | 08:28 09:39 (4)
| 16:53 |17:49 15 08:33(6) |18:38  [20:31  [21:19  |21:46  [21:28  [20:34  |19:24  |18:17 18  09:05 (6) | 16:26 [16:15 21 10:00 (4)
23 |08:16 |07:23 08:19(6) | 06:21  [06:12  [05:21  [05:05  |05:32  |06:19  |07:09  |08:00 08:47 (6) | 07:54 | 08:28 09:39 (4)
| 16:55 | 17:51 13 08:32(6) | 18:40 | 20:32 | 21:20 | 21:46 |21:27 | 20:32 | 19:22 | 18:15 18  09:05(6) | 16:24 | 16:16 21 10:00 (4)
241 08:15 | 07:21 08:21 (6) | 06:19 | 06:10 | 05:20 | 05:05 | 05:33 | 06:21 | 07:11 | 08:02 08:48 (6) | 07:56 | 08:29 09:41 (4)
| 16:56 | 17:53 10  08:31(6) | 18:42 | 20:34 | 21:21 | 21:46 | 21:26 | 20:30 | 19:19 | 18:13 16 09:04 (6) | 16:23 | 16:16 20 10:01(4)
25| 08:14 | 07:19 08:25 (6) | 06:17 | 06:08 | 05:19 | 05:06 | 05:34 | 06:23 | 07:13 | 07:03 07:48 (6) | 07:57 | 08:29 09:41 (4)
| 16:58 117:55 2 0827(6)|18:43  [20:36 |2123  |21:46  |21:24 2027  |1947  |[17:1 16 08:04 (6) | 16:22 [16:17 20  10:01 (4)
26 | 08:12 | 07:17 | 06:14 | 06:06 | 05:17 | 05:06 | 05:36 | 06:24 |07:14 | 07:05 07:49 (6) | 07:59 09:35 (4) | 08:29 09:41 (4)
| 17:00 | 17:56 | 18:45 | 20:37 |21:24 | 21:46 |21:23 | 20:25 | 19:15 | 17:09 14 08:03 (6) | 16:21 7 09:42(4) | 16:18 21 10:02 (4)
271 08:11 |1 07:15 | 06:12 | 06:04 | 05:16 | 05:06 | 05:37 | 06:26 | 07:16 | 07:07 07:50 (6) | 08:00 09:34 (4) | 08:30 09:41 (4)
| 17:02 |17:58 [18:47  |20:39  |21:25  [2146  |21:21 |20:23  [19:12  [17:07 12 08:02(6) | 16:21 11  09:45(4) [16:18 21 10:02 (4)
28 | 08:10 |07:13 |06:10  |06:02  |05:45  |05:07  |05:39  |06:28  |07:18 | 07:09 07:52 (6) | 08:02 09:34 (4) | 08:30 09:43 (4)
| 17:03 | 18:00 | 18:49 | 20:41 |21:26 | 21:46 | 21:20 | 20:21 | 19:10 | 17:05 8 08:00 (6) | 16:20 12 09:46 (4) | 16:19 20  10:03 (4)
29 | 08:08 | | 07:08 | 06:00 | 05:14 | 05:07 | 05:40 | 06:29 | 07:19 | 07:10 | 08:03 09:33 (4) | 08:30 09:43 (4)
| 17:05 | [19:50  |20:42  |21:28  [21:46  |21:18  [20:19  [19:08  |17:03 |16:19 14 09:47 (4) [16:20 21 10:04 (4)
30 | 08:07 | | 07:05 | 05:58 | 05:13 | 05:08 | 05:42 | 06:31 | 07:21 | 07:12 | 08:05 09:33 (4) | 08:30 09:43 (4)
|17:07 | 1952  |20:44 2129  |2145  |2147  |20:116  [19:05  [17:01 116:18 15  09:48(4) 1621 21  10:04 (4)
31]08:05 | |07:03 | |05:112 | |05:43  |06:32 | |07:14 | | 08:30 09:43 (4)
| 17:09 | | 19:54 | |21:30 |21:15 | 20:14 | | 16:59 | | 16:22 21 10:04 (4)
Sonnenscheinstunden | 260 | 278 | 367 | 416 | 484 | 501 | 453 | 381 | 332 | 267 | 245
| | | |

166 59 |

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

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

WindPRO, entwickelt von EMD International A/S, Niels Jernesvej 10, DK-9220 Aalborg @, Tel. +45 96 35 44 44, Fax +45 96 35 44 46, e-mail: windpro@emd.dk




WindPRO version 2.8.552 Jul 2012

ﬁro]ek(: Beschreibung: Ausdruck/Seite
Wichtige ergédnzende Anmerkungen z.B. zur Datengrundlage befinden sich im Textteil der 14.08.2014 11:16 /23
Twerberg—GE—AUQUSH 4 Untersuchung. Bei den MaBstében der dargestellten Karten handelt es sich um

w Lizenzierter Anwender:
Naherungswerte. enveco GmbH
Die ISO-Schattenliniendarstellung (jahrliche Belastung fiir einen Rezeptor mit 360°-
Rundumblick in 0 m Héhe tber Grund) erfolgt fiir einen begrenzten Ausschnitt der dargestellten ~ Grevener StraBe 61c

Karte und nur fiir den in der Legende angegebenen Bereich der Schattenwurfdauer. DE-48149 Munster

Die WEA-Typen wurden dem WEA-Katalog der Software entnommen. Daher miissen die in der (+49) 0251 - 315810
WEA-Liste angegebenen Parameter nicht notwendigerweise mit den Projektparametern enveco / mail@enveco.de
Ubereinstimmen. Berechnet:

-

HADOW - Kalender

Berechnung: ImmissionspunktberechnungSchattenrezeptor: W - IP W

oraussetzungen fur Berechnung des Schattenwurfs
Die dargestellten Zeiten sind die astronomisch maximal mégliche Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint taglich von Sonnenauf- bis -untergang
Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb
|Januar |Februar |Marz |April |Mai |Juni |Juli |August  |SeptembefOktober |November |Dezember
[ [ \ I [ [ \ | | | \
1108:30 09:44 (4) | 08:04 | 07:11 08:13 (6) | 07:01 105:56 | 05:11 ] 05:09 |05:45 | 06:34 | 07:22 107:16 | 08:06 09:30 (4)
[16:23 21 10:05 (4) | 17:11 [18:02 11 08:24 (6) | 19:55  |20:46  |21:31 |21:45  |21:14 20112 [19:03 | 16:57 [16:17 22 09:52 (4)
208:30 09:44 (4) | 08:02 | 07:09 08:16 (6) | 06:58 | 05:54 | 05:11 | 05:09 | 05:46 | 06:36 | 07:24 |07:18 | 08:08 09:30 (4)
|16:24 22 10:06 (4) | 17:12 | 18:04 5 08:21(6) [ 19:57 | 20:47 | 21:32 | 21:45 |21:12 | 20:10 | 19:01 | 16:56 |16:17 23 09:53 (4)
308:30 09:45 (4) | 08:01 | 07:06 |06:56  |05:53  [05:10 | 0510  |05:48  |06:37  |07:26 | 07:19 | 08:09 09:30 (4)
116:25 22 10:07 (4) | 17:14 | 18:05 |19:59 | 2049  |21:33 | 21:44 |21:10 | 20:08 | 18:58 | 16:54 |16:16 23 09:53 (4)
408:30 09:44 (4) | 07:59 | 07:04 | 06:54 | 05:51 | 05:09 | 05:11 | 05:49 | 06:39 | 07:27 | 07:21 | 08:11 09:31 (4)
| 16:26 23 10:07 (4) | 17:16 | 18:07 | 20:00 | 20:51 |21:34 | 21:44 |21:09 | 20:05 | 18:56 | 16:52 | 16:16 23 09:54 (4)
508:30 09:45 (4) | 07:57 | 07:02 |06:52 0549 | 05:08 | 05:12 | 05:51 106:40 | 07:29 1 07:23 | 08:12 09:31 (4)
11628 22 10:07 (4) | 17:18 | 18:09 [20:02  [20:52  [21:35  |21:44  |21:07  [20:03  |18:54 | 16:50 |16:15 22 09:53 (4)
608:29 09:46 (4) | 07:56 ] 07:00 |06:49 | 05147 | 05:08 ] 05:12 |05:552 | 06:42 | 07:31 | 07:25 | 08:13 09:31 (4)
| 16:29 22 10:08 (4) | 17:20 |18:11 | 20:04 | 20:54 |21:36 |21:43 | 21:06 | 20:01 | 18:52 | 16:49 | 16:15 23 09:54 (4)
708:29 09:46 (4) | 07:54 | 06:58 | 06:47 | 05:45 | 05:07 | 05:13 | 05:54 | 06:44 | 07:32 | 07:26 | 08:14 09:32 (4)
| 16:30 22 10:08 (4) | 17:22 |18:12 | 20:05 | 20:56 |21:37 | 21:42 121:03 | 19:58 | 18:49 | 16:47 |16:14 23 09:55 (4)
808:28 09:46 (4) | 07:52 | 06:55 |06:45  |05:44  |05:07  |05:14  |05:56  |06:45  |07:34 | 07:28 | 08:16 09:33 (4)
| 16:31 22 10:08 (4) | 17:24 |18:14 |20:07  |20:57  |21:38 | 21:42 |21:01 |19:56 | 18:47 | 16:45 |16:14 22 09:55 (4)
908:28 09:47 (4) | 07:51 | 06:53 | 06:43 | 05:42 | 05:06 | 05:15 | 05:57 | 06:47 | 07:36 |1 07:30 | 08:17 09:33 (4)
| 16:33 22 10:09 (4) | 17:25 | 18:16 | 20:09 | 20:59 |21:39 |21:41 |21:00 | 19:54 | 18:45 | 16:44 |16:14 22 09:55 (4)
10 | 08:27 09:47 (4) | 07:49 | 06:51 |06:40  |05:40 | 05:06 | 05:16 |05:59  |06:48 | 07:37 | 07:32 | 08:18 09:33 (4)
|16:3¢ 22 10:09 (4) | 17:27 | 18:18 | 20:11 |21:00 |21:40  |21:40  [20:58  [19:52 | 1843 | 16:42 |16:13 22 09:55 (4)
11]08:27 09:47 (4) | 07:47 | 06:49 |06:38 | 05:38 | 05:05 1 05:17 |06:00 | 06:50 | 07:39 1 07:34 | 08:19 09:34 (4)
| 16:36 23 10:10 (4) | 17:29 |18:19 | 20:12 | 21:02 | 21:40 | 21:40 | 20:56 | 19:49 | 18:40 | 16:40 | 16:13 21 09:55 (4)
12| 08:26 09:48 (4) | 07:45 | 06:46 | 06:36 | 05:37 | 05:05 | 05:18 | 06:02 | 06:52 | 07:41 08:47 (6) | 07:35 | 08:20 09:35 (4)
| 16:37 22 10:10 (4) | 17:31 |18:21 |20:14 | 21:04 |21:41 |21:39 | 20:54 | 19:47 | 18:38 8 08:55 (6) | 16:39 116:13 21 09:56 (4)
13| 08:26 09:49 (4) | 07:43 | 06:44 |06:3¢  |05:35  [05:05 |05:19  |06:03  |06:53  |07:43 08:45 (6) | 07:37 | 08:21 09:36 (4)
|16:39 22 10:11(4) | 17:33 | 18:23 |20:16  |21:05  |21:42 | 21:38 |20:;52 | 1945 | 18:36 13 08:58 (6) | 16:37 |16:13 21 09:57 (4)
14| 08:25 09:50 (4) | 07:41 | 06:42 | 06:31 | 05:34 | 05:05 | 05:20 | 06:05 | 06:55 | 07:44 08:44 (6) | 07:39 | 08:22 09:36 (4)
| 16:40 21 10:11 (4) [17:35 | 18:25 120:17 | 21:07 | 21:42 |21:37 | 20:50 | 19:42 | 18:34 15 08:59 (6) | 16:36 |16:13 21 09:57 (4)
15 | 08:24 09:50 (4) | 07:39 | 06:40 |06:29  [05:32  |05:04  |05:22 |06:07  |06:56 | 07:46 08:43 (6) | 07:41 | 08:23 09:36 (4)
|16:42 21 10:11(4) | 17:36 | 18:26 [20:19  [21:08  [21:43  |21:36  |20:48  [19:40  [18:32 17  09:00 (6) | 16:34 [16:13 21 09:57 (4)
16 | 08:23 09:51 (4) | 07:38 | 06:37 |06:27 | 05:31 105:04 | 05:23 |06:08 | 06:58 | 07:48 08:41 (6) | 07:42 | 08:24 09:37 (4)
| 16:43 19 10:10 (4) | 17:38 | 18:28 | 20:21 |21:10 |21:43 |21:35 | 20:46 19:38 | 18:30 18 08:59 (6) | 16:33 |16:13 20 09:57 (4)
17 | 08:22 09:52 (4) | 07:36 | 06:35 | 06:25 | 05:29 | 05:04 | 05:24 | 06:10 | 07:00 | 07:49 08:41 (6) | 07:44 | 08:24 09:37 (4)
| 16:45 18 10:10 (4) | 17:40 | 18:30 | 20:22 |21:11 | 21:44 |21:34 | 20:44 | 19:35 | 18:27 18 08:59 (6) | 16:32 |16:14 21 09:58 (4)
18 | 08:21 09:53 (4) | 07:34 08:19 (6) | 06:33 |06:23  |05:28  [05:04  |05:25 | 06:11 1 07:01 107:51 08:41 (6) | 07:46 | 08:25 09:38 (4)
116:46 17 10:10 (4) | 17:42 2 08:21(6) | 18:32 |20:24  |21:13  |2144  |21:33 |20:42  |19:33 | 18:25 18 08:59 (6) | 16:30 |16:14 20 09:58 (4)
19 | 08:20 09:54 (4) | 07:32 08:15 (6) | 06:30 | 06:21 | 05:26 | 05:04 | 05:26 | 06:13 | 07:03 | 07:53 08:41 (6) | 07:47 | 08:26 09:38 (4)
| 16:48 15 10:09 (4) | 17:44 10 08:25(6) | 18:33 | 20:26 |21:14 | 21:45 |21:32 | 20:40 | 19:31 | 18:23 18 08:59 (6) | 16:29 |16:14 20 09:58 (4)
20| 08:19 09:55 (4) | 07:30 08:13 (6) | 06:28 |06:19  |05:25  |05:04 | 05:28 |06:15  |07:05 | 07:55 08:42 (6) | 07:49 | 08:27 09:39 (4)
116:50 13 10:08 (4) | 17:46 14 08:27 (6) | 18:35 |20:27  |21:16  [2145  [21:31 |20:38  [19:28 [ 18:21 17 08:59 (6) | 16:28 |16:14 20  09:59 (4)
2108:18 09:58 (4) | 07:28 08:11 (6) | 06:26 |06:16 | 05:23 | 05:04 | 05:29 |06:16 | 07:06 | 07:56 08:43 (6) | 07:51 09:33 (4) | 08:27 09:40 (4)
| 16:51 9 10:07 (4) | 17:47 16 08:27 (6) | 18:37 | 20:29 |21:17 | 21:45 |21:29 | 20:36 | 19:26 | 18:19 15 08:58 (6) | 16:27 9 09:42(4) | 16:15 20 10:00 (4)
22 |08:17 10:02 (4) | 07:26 08:10 (6) | 06:24 | 06:14 | 05:22 | 05:05 | 05:30 | 06:18 | 07:08 | 07:58 08:43 (6) | 07:52 09:31 (4) | 08:28 09:40 (4)
| 16:53 2 10:03 (4) | 17:49 18 08:28 (6) | 18:38 |120:31 |21:18 | 21:46 |21:28 | 20:34 | 19:24 | 18:17 13 08:56 (6) | 16:26 13 09:44 (4) [ 16:15 20 10:00 (4)
2308:16 107:23 08:10 (6) | 06:21 |06:12 | 05:21 10505  |05:32  [06:19  |07:09 | 08:00 08:45 (6) | 07:54 09:31 (4) | 08:28 09:40 (4)
| 16:55 |17:51 18  08:28 (6) | 18:40 |20:32  |21:20  |21:46 |21:27 |20:32  |19:222  |18:15 9 0854 (6) | 16:24 15 09:46 (4) |16:16 20  10:00 (4)
24 108:15 | 07:21 08:10 (6) | 06:19 | 06:10 | 05:20 | 05:05 | 05:33 | 06:21 | 07:11 | 08:02 | 07:56 09:30 (4) | 08:29 09:41 (4)
| 16:56 |17:53 18 08:28 (6) | 18:42 |20:34 |21:21 | 21:46 |21:26 |20:30 | 19:19 | 18:13 | 16:23 17 09:47 (4) [ 16:16 20 10:01 (4)
25 08:14 1 07:19 08:10 (6) | 06:17 |06:08  |05:19 | 05:06 | 05:34 |06:223  |07:13 | 07:03 | 07:57 09:29 (4) | 08:29 09:41 (4)
116:58 |17:55 18  08:28 (6) | 18:43 |20:36  [21:23  [21:46  [21:24  |20:27  [19:17  [17:11 |16:22 18 09:47 (4) |16:17 20 10:01 (4)
26| 08:12 107:17 08:10 (6) | 06:14 |06:06 | 05:17 | 05:06 | 05:36 |06:24 | 07:14 | 07:05 | 07:59 09:29 (4) | 08:29 09:41 (4)
| 17:00 | 17:56 18 08:28 (6) | 18:45 | 20:37 | 21:24 | 21:46 |21:23 | 20:25 [ 19:15 |17:09 | 16:21 20 09:49 (4) | 16:18 21 10:02 (4)
27 | 08:11 | 07:15 08:11 (6) | 06:12 | 06:04 | 05:16 | 05:06 | 05:37 | 06:26 | 07:16 | 07:07 | 08:00 09:30 (4) | 08:30 09:42 (4)
|17:02 |17:58 16 08:27 (6) | 18:47 | 20:39 |21:25 | 21:46 | 21:21 | 20:23 |19:12 117:07 | 16:21 20 09:50 (4) [ 16:18 20  10:02 (4)
28 08:10 107:13 08:11 (6) | 06:10 |06:02  |05:15  [05:07 |05:39  |06:28  |07:18  |07:09 | 08:02 09:30 (4) | 08:30 09:43 (4)
117:03 | 18:00 14 08:25(6) | 18:49 | 20:41 |21:26 | 21:46 | 21:20 | 20:21 |19:10  [17:05 116:20 21 09:51(4) |16:19 20  10:03 (4)
29 | 08:08 | | 07:08 | 06:00 | 05:14 | 05:07 | 05:40 | 06:29 | 07:19 | 07:10 | 08:03 09:29 (4) | 08:30 09:43 (4)
| 17:05 | | 19:50 | 20:42 |21:28 | 21:46 |21:18 120:19 | 19:08 | 17:03 | 16:19 22 09:51 (4) [ 16:20 21 10:04 (4)
30 | 08:07 | | 07:05 |05:58  |05:13 | 05:08 | 05:42 | 06:31 107:21 | 07:12 | 08:05 09:30 (4) | 08:30 09:44 (4)
117:07 | | 19:52 |20:44  |21:229  [21:45  [21:17  |20:16  [19:05  [17:01 |16:18 22 09:52(4) [16:21 20  10:04 (4)
31 08:05 | | 07:03 | |05:12 | | 05:43 |06:32 | 107:14 | | 08:30 09:43 (4)
117:09 | | 19:54 | |21:30 | 2115 [20:14 | | 16:59 | [16:22 21 10:04 (4)
Sonnenscheinstunden | 260 | 278 | 367 | 416 | 484 | 498 | 501 | 453 | 381 | 332 | 267 | 245
astr.max.mégl.Beschattung | 422 | 162 | 16 | | | | | | | 179 | 177 | 654
Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergegeben (Sommerzeit wie Bezugsjahr):
Tag im Monat Sonnenaufgang  (SS:MM) Zeitpunkt (SS:MM) Schattenanfang (WEA mit erstem Schatten)
Sonnenuntergang (SS:MM) Minuten mit Schatten Zeitpunkt (SS:MM) Schattenende (WEA mit letztem Schatten)
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WindPRO version 2.8.552 Jul 2012

Ausdruck/Seite

14.08.2014 11:16/ 24
Lizenzierter Anwender:

enveco GmbH

Grevener StraBe 61c
DE-48149 Minster

(+49) 0251 - 315810
enveco / mail@enveco.de

Berechnet:

ﬁroiek(:
Twerberg GE_Augusti4

Beschreibung:

Wichtige ergédnzende Anmerkungen z.B. zur Datengrundlage befinden sich im Textteil der
Untersuchung. Bei den MaBstaben der dargestellten Karten handelt es sich um
Naherungswerte.

Die ISO-Schattenliniendarstellung (jahrliche Belastung fiir einen Rezeptor mit 360°-
Rundumblick in 0 m Héhe tber Grund) erfolgt flr einen begrenzten Ausschnitt der dargestellten
Karte und nur flir den in der Legende angegebenen Bereich der Schattenwurfdauer.

Die WEA-Typen wurden dem WEA-Katalog der Software entnommen. Daher missen die in der
WEA-Liste angegebenen Parameter nicht notwendigerweise mit den Projektparametern
Ubereinstimmen.

SHADOW Kalender

: ImmissionspunktberechnungSchattenrezeptor: X - IP X

oraussetzungen fur Berechnung des Schattenwurfs

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

|Januar |Februar |Méarz |April |Mai |Juni [Juli |August  |SeptembeiOktober | |Dy
| | | | | | | | | | | |
108:30 09:53 (4) | 08:04 |07:41  |07:01  |0556  |05:1  |05:09  |05:45  |06:34  |07:22 | 07:16 | 08:06 09:41 (4)
| 16:23 23 10:16 (4) | 17:11 | 18:02 | 19:55 | 20:46 |21:31 |21:45 |21:14 | 20:12 | 19:03 | 16:57 | 16:17 19 10:00 (4)
208:30 09:54 (4) | 08:02 | 07:09 | 06:58 | 05:54 | 05:11 | 05:09 | 05:46 | 06:36 | 07:24 |107:18 | 08:08 09:42 (4)
|16:24 22 10:16 (4) [ 17:12 [18:04  |19:57  |20:47  [21:32 2145  |21:12  [20:10 | 19:01 | 16:56 [16:17 19 10:01 (4)
3108:30 09:55 (4) | 08:01 |07:06 |06:56 0553  |05:0  |05:0 0548  |06:37 | 07:26 | 07:19 | 08:09 09:41 (4)
| 16:25 22 10:17 (4) | 17:14 | 18:05 | 19:59 | 20:49 |21:33 |21:44 |21:10 | 20:08 | 18:58 | 16:54 | 16:16 20 10:01(4)
408:30 09:55 (4) | 07:59 | 07:04 | 06:54 | 05:51 | 05:09 | 05:11 | 05:49 | 06:39 | 07:27 | 07:21 | 08:11 09:42 (4)
|16:26 22 10:17 (4) | 17:16 [18:07  |20:00  |20:51 |21:3¢  |21:44  |21:09  [20:05 |18:56 | 16:52 [16:16 21  10:03 (4)
508:30 09:56 (4) | 07:57 | 07:02 | 06:52 | 05:49 | 05:08 | 05:11 | 05:51 | 06:40 | 07:29 | 07:23 | 08:12 09:42 (4)
1628 21 10:17 (4) [ 17:18 [18:09  |20:02 |20552  |21:35  |21:44  |21:07  |20:08  |18:54 | 16:50 [16:15 21 10:03 (4)
6]08:29 09:57 (4) | 07:56 |07:00 |06:49  |05:47  |05:08 |05:2  |05:552  |06:42 | 07:31 | 07:25 | 08:13 09:42 (4)
| 16:29 21 10:18 (4) | 17:20 | 18:11 | 20:04 | 20:54 |21:36 |21:43 | 21:05 | 20:01 | 18:52 | 16:48 | 16:15 21 10:03 (4)
7108:29 09:57 (4) | 07:54 | 06:58 | 06:47 | 05:45 | 05:07 | 05:13 | 05:54 | 06:44 | 07:32 | 07:26 | 08:14 09:43 (4)
[16:30 21 10:18 (4) | 17:22 [18:12  |20:05  |20:56  [21:37  |2142  |21:03  [19:58  |18:49 | 16:47 [16:14 21 10:04 (4)
8]08:28 09:57 (4) | 07:52 |06:55  |06:45  |05:44  |05:07  |05:14  |05:556 | 0645 | 07:34 | 07:28 | 08:16 09:43 (4)
| 16:31 21 10:18 (4) | 17:24 | 18:14 | 20:07 | 20:57 |21:38 |21:42 | 21:01 | 19:56 | 18:47 | 16:45 | 16:14 22 10:05(4)
9| 08:28 09:58 (4) | 07:51 | 06:53 | 06:43 | 05:42 | 05:06 | 05:15 | 05:57 | 06:47 | 07:36 | 07:30 | 08:17 09:43 (4)
[16:33 20 10:18 (4) | 17:25 [18:16  |20:09  |20:59  [21:39  [21:41 |21:00  |19:54 | 1845 | 16:44 [16:14 22 10:05 (4)
10 | 08:27 09:59 (4) | 07:49 | 06:51 | 06:40 | 05:40 | 05:06 | 05:16 | 05:59 | 06:48 | 07:37 |1 07:32 | 08:18 09:43 (4)
|16:3¢ 19 10:18 (4) [ 17:27 [18:18  |20:11  |21:00 |21:40  |21:40 20558  |19:52 | 18:43 | 16:42 [16:13 22 10:05 (4)
11 | 08:27 09:59 (4) | 07:47 |06:49  |06:38  |05:38  |05:05 |05:47  |06:00 |06:50 | 07:39 |07:34 | 08:19 09:43 (4)
| 16:36 19 10:18 (4) [17:29 | 18:19 |20:12 |21:02 | 21:40 | 21:40 | 20:56 | 19:49 | 18:40 | 16:40 | 16:13 23 10:06 (4)
12 08:26 10:00 (4) | 07:45 | 06:46 | 06:36 | 05:37 | 05:05 | 05:18 | 06:02 | 06:52 | 07:41 | 07:35 | 08:20 09:45 (4)
|16:37 17 10:17 (4) [17:31 [1821  |20:14  |21:04  |21:41 |21:39  |20:54 1947  |18:38 | 16:39 [16:13 22 10:07 (4)
13| 08:26 10:02 (4) | 07:43 |06:44  |06:34  |05:35  |05:05 |05:19  |06:038  |06:53 | 07:43 |07:37 | 08:21 09:45 (4)
| 16:38 16 10:18(4) [17:33 | 18:23 | 20:16 | 21:05 | 21:42 |21:38 | 20:52 | 19:45 | 18:36 | 16:37 | 16:13 23 10:08 (4)
14 | 08:25 10:03 (4) | 07:41 | 06:42 | 06:31 | 05:34 | 05:05 | 05:20 | 06:05 | 06:55 | 07:44 | 07:39 | 08:22 09:46 (4)
|16:40 15  10:18 (4) | 17:35 [18:25  |20:17  |21:07  |21:42  |21:37  |20:50  [19:42 | 18:34 | 16:36 [16:13 22 10:08 (4)
15| 08:24 10:04 (4) | 07:39 08:24 (6) | 06:40 | 06:29 | 05:32 | 05:04 | 05:22 | 06:07 | 06:56 | 07:46 08:54 (6) | 07:41 | 08:23 09:45 (4)
|16:42 13 10:17 (4) | 17:36 6 08:30(6) 1826  [20:19  [21:08 |21:43  |21:36  |2048  |19:40  |18:32 9 09:03(6) | 16:34 [16:13 23 10:08 (4)
16 | 08:23 10:06 (4) | 07:38 08:22 (6) | 06:37 | 06:27 | 05:31 | 05:04 | 05:23 | 06:08 | 06:58 | 07:48 08:51 (6) | 07:42 | 08:24 09:46 (4)
| 16:43 10 10:16(4) [17:38 11 08:33(6) | 18:28 | 20:21 |21:10 |21:43 |21:35 | 20:46 | 19:38 | 18:30 13 09:04 (6) | 16:33 | 16:13 22 10:08 (4)
171 08:22 10:09 (4) | 07:36 08:20 (6) | 06:35 | 06:25 | 05:29 | 05:04 | 05:24 | 06:10 | 07:00 | 07:49 08:50 (6) | 07:44 | 08:24 09:46 (4)
| 16:45 4 10:13(4) [17:40 14 08:34(6) [18:30  [20:22 | 21:11 |21:44  |21:3¢ 2044  [19:35  |1827 15 09:05 (6) | 16:32 [16:14 23 10:09 (4)
18 | 08:21 | 07:34 08:19 (6) | 06:33  |06:23  |05:228  |05:04  |0525  |06:11  |07:01  |07:51 08:49 (6) | 07:46 | 08:25 09:47 (4)
| 16:46 |17:42 16 08:35(6) | 18:32 | 20:24 |21:13 |21:44 |21:33 | 20:42 | 19:33 | 18:25 17 09:06 (6) | 16:30 | 16:14 23 10:10(4)
19 | 08:20 | 07:32 08:18 (6) | 06:30 | 06:21 | 05:26 | 05:04 | 05:26 | 06:13 | 07:03 | 07:53 08:49 (6) | 07:47 | 08:26 09:47 (4)
| 16:48 |17:44 18 08:36(6) | 18:33  [20:26  |21:14  |21:45  [21:32  [20:40  |19:31 |18:23 18  09:07 (6) | 16:29 [16:14 22 10:09 (4)
20 | 08:19 | 07:30 08:18 (6) | 06:28 | 06:19 | 05:25 | 05:04 | 05:28 | 06:15 | 07:05 | 07:55 08:48 (6) | 07:49 | 08:27 09:48 (4)
| 16:50 |17:46 19 08:37(6) |18:35  [2027  |21:16  |21:45  |21:31  |20:38  |19:228  [18:21 19 09:07 (6) | 16:28 [16:14 22 10:10 (4)
21108:18 | 07:28 08:17 (6) | 06:26 | 06:16 | 05:23 | 05:04 | 05:29 | 06:16 | 07:06 | 07:56 08:48 (6) | 07:51 | 08:27 09:49 (4)
| 16:51 | 17:47 19 08:36 (6) | 18:37 | 20:29 |21:17 |21:45 |21:29 | 20:36 | 19:26 | 18:19 19 09:07 (6) | 16:27 | 16:15 22 10:11(4)
22108:17 | 07:26 08:17 (6) | 06:24 | 06:14 | 05:22 | 05:05 | 05:30 | 06:18 | 07:08 | 07:58 08:48 (6) | 07:52 | 08:28 09:49 (4)
| 16:53 |17:49 19 08:36(6) | 18:38  [20:31  [21:18  |21:46  [21:28  [20:34  |19:24  |18:17 18 09:06 (6) | 16:26 [16:15 22 10:11 (4)
23 |08:16 |07:23 08:17 (6) | 06:21  [06:12  |05:21  [05:05  |05:32  |06:19  |07:09  |08:00 08:48 (6) | 07:54 | 08:28 09:49 (4)
| 16:55 | 17:51 18  08:35(6) | 18:40 | 20:32 | 21:20 | 21:46 |21:27 | 20:32 | 19:22 | 18:15 17 09:05 (6) | 16:24 | 16:16 22 10:11(4)
241 08:15 | 07:21 08:18 (6) | 06:19 | 06:10 | 05:20 | 05:05 | 05:33 | 06:21 | 07:11 | 08:02 08:49 (6) | 07:56 | 08:29 09:50 (4)
| 16:56 | 17:53 17 08:35(6) | 18:42 | 20:34 | 21:21 | 21:46 | 21:26 | 20:30 | 19:19 | 18:13 16 09:05 (6) | 16:23 | 16:16 22 10:12(4)
25108:14 | 07:19 08:19 (6) | 06:17 | 06:08 | 05:19 | 05:06 | 05:34 | 06:23 | 07:13 | 07:03 07:50 (6) | 07:57 09:46 (4) | 08:29 09:50 (4)
| 16:58 11755 15 08:34 (6) | 18:43  [20:36  [21:223  [21:46  |2124  |2027  |19:47  |17:41 14 08:04(6) |16:22 4 09:50 (4) |16:17 23  10:13 (4)
26 | 08:12 | 07:17 08:20 (6) | 06:14 | 06:06 | 05:17 | 05:06 | 05:36 | 06:24 |07:14 | 07:05 07:52 (6) | 07:59 09:44 (4) | 08:29 09:50 (4)
| 17:00 | 17:56 12 08:32(6) | 18:45 | 20:37 | 21:24 | 21:46 |21:23 | 20:25 | 19:15 | 17:09 10  08:02(6) | 16:21 10 09:54 (4) | 16:18 23 10:13(4)
271 08:11 |1 07:15 08:23 (6) | 06:12 | 06:04 | 05:16 | 05:06 | 05:37 | 06:26 | 07:16 | 07:07 07:55 (6) | 08:00 09:44 (4) | 08:30 09:51 (4)
| 17:02 |17:58 7 08:30(6)|18:47  |20:39  [21:225  |21:46  |21:21 |20:23  [19:12  [17:07 3 07:58(6) [16:21 12  09:56 (4) [16:18 22 10:13(4)
28 | 08:10 |07:13 |06:10  |06:02  |05:45  |05:07  |05:39  |06:28  |07:18 | 07:09 | 08:02 09:43 (4) | 08:30 09:52 (4)
| 17:03 | 18:00 | 18:49 | 20:41 |21:26 | 21:46 | 21:20 | 20:21 | 19:10 | 17:05 | 16:20 15 09:58 (4) | 16:19 22 10:14 (4)
29 | 08:08 | | 07:08 | 06:00 | 05:14 | 05:07 | 05:40 | 06:29 | 07:19 | 07:10 | 08:03 09:42 (4) | 08:30 09:52 (4)
| 17:05 | [19:50  |20:42  |21:28  [21:46  |21:18  [20:19  [19:08  |17:03 |16:19 16 09:58 (4) [16:20 23  10:15(4)
30 | 08:07 | | 07:05 | 05:58 | 05:13 | 05:08 | 05:42 | 06:31 | 07:21 | 07:12 | 08:05 09:42 (4) | 08:30 09:53 (4)
|17:07 | 1952  |20:44 2129  |2145  |2147  |20:116  [19:05  [17:01 |16:18 18  10:00 (4) [1621 22  10:15 (4)
31]08:05 | |07:03 | |05:112 | |05:43  |06:32 | |07:14 | | 08:30 09:52 (4)
| 17:09 | | 19:54 | |21:30 | |21:15 | 20:14 | | 16:59 | | 16:22 23 10:15(4)
Sonnenscheinstunden | 260 | 278 | 367 | 416 | 484 | 498 | 501 | 453 | 381 | 332 | 267 | 245
astr.max.maogl.Beschattung | 306 | 191 | | | | | | | | 188 | 75 | 679

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

Tag im Monat Sonnenaufgang  (SS:MM)

Sonnenuntergang (SS:MM)

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

(WEA mit erstem Schatten)

Minuten mit Schatten (WEA mit letztem Schatten)
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ﬁro]ek(: Beschreibung: Ausdruck/Seite
Wichtige ergédnzende Anmerkungen z.B. zur Datengrundlage befinden sich im Textteil der 14.08.2014 11:16 / 25
Twerberg—GE—AUQUSH 4 Untersuchung. Bei den MaBstében der dargestellten Karten handelt es sich um

Naherungswerte Lizenzierter Anwender:
Die ISO-Schattenliniendarstellung (jahrliche Belastung fiir einen Rezeptor mit 360°- enveco GmbH
Rundumblick in 0 m Héhe tiber Grund) erfolgt fiir einen begrenzten Ausschnitt der dargestellten Grevener StraBe 61c

Karte und nur fiir den in der Legende angegebenen Bereich der Schattenwurfdauer. DE-48149 Munster

Die WEA-Typen wurden dem WEA-Katalog der Software entnommen. Daher miissen die in der (+49) 0251 - 315810
WEA-Liste angegebenen Parameter nicht notwendigerweise mit den Projektparametern enveco / mail@enveco.de
Ubereinstimmen. Berechnet:

-

HADOW - Kalender

Berechnung: ImmissionspunktberechnungSchattenrezeptor: Y - IP Y

oraussetzungen fur Berechnung des Schattenwurfs

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

|Januar |Februar |Marz |April |Mai |Juni [Juli |August  |SeptembeiOktober |November |Dezember
| | | | | | | | | | |
108:30 09:48 (4) | 08:04 | 07:11 08:10 () | 07:01 | 05556 | 05:11 |05:09 | 0545  |06:34 | 07:22 | 07:16 | 08:06 09:34 (4)
| 16:23 22 10:10 (4) [17:11 | 18:02 16 08:26 (6) | 19:55 | 20:46 |21:31 | 21:45 |21:14 |20:12 | 19:03 | 16:57 |16:17 23 09:57 (4)
208:30 09:48 (4) | 08:02 | 07:09 08:11 (6) | 06:58 | 05:54 | 05:11 | 05:09 | 05:46 | 06:36 | 07:24 |07:18 | 08:08 09:34 (4)
[16:24 23 10:11 (4) [ 17:12 [18:04 13 08:24(6) |19:57  |20:47  [21:82  |2145  [21:42  [20:10 [ 19:01 | 16:56 [16:17 24  09:58 (4)
308:30 09:49 (4) | 08:01 | 07:06 08:14 (6) | 06:56  |05:53  |05:10  |05:10  |05:48  |06:37 | 07:26 | 07:19 | 08:09 09:34 (4)
116:25 23 10:12(4) | 17:14 | 18:05 8 08:22(6) |19:59  [20:49  |21:33  [21:44  |21:10  [20:08 | 18:58 | 16:54 |16:16 24  09:58 (4)
4108:30 09:49 (4) | 07:59 | 07:04 | 06:54 | 05:51 | 05:09 | 05:11 | 05:49 | 06:39 | 07:27 | 07:21 | 08:11 09:35 (4)
| 16:26 23 10:12(4) [17:16 | 18:07 | 20:00 | 20:51 |21:34 | 21:44 |21:09 | 20:05 | 18:56 | 16:52 | 16:16 24 09:59 (4)
5108:30 09:49 (4) | 07:57 | 07:02 |06:52 | 05:49  |05:08  |05:12  |05:51 | 06:40 | 07:29 | 07:23 | 08:12 09:35 (4)
11628 24 10:13 (4) | 17:18 | 18:09 [20:02 |2052  [21:835  |21:44  [21:07  |20:03 | 18:54 | 16:50 |16:15 24 09:59 (4)
6| 08:29 09:50 (4) | 07:56 | 07:00 |06:49 | 05:47  |05:08  |05:12  |05:52 | 06:42 | 07:31 | 07:25 | 08:13 09:35 (4)
| 16:29 24  10:14 (4) [17:20 |18:11 | 20:04 | 20:54 |21:36 |21:43 | 21:06 | 20:01 | 18:52 | 16:49 | 16:15 24 09:59 (4)
708:29 09:50 (4) | 07:54 | 06:58 | 06:47 | 05:45 | 05:07 | 05:13 | 05:54 | 06:44 | 07:32 | 07:26 | 08:14 09:36 (4)
116:30 23 10:13 (4) | 17:22 [ 18:12 [20:05  |20:56  [21:37  |21:42  [21:03  [19:58  [18:49 | 16:47 [16:14 24 10:00 (4)
8]08:28 09:50 (4) | 07:52 | 06:55 |06:45  |05:44  |05:07  |05:14  |0556  |06:45 | 07:34 | 07:28 | 08:16 09:37 (4)
116:31 24 10:14 (4) | 17:24 |18:14 |20:07  |20:557  |21:38  [21:42  |21:01  [19:56 | 18:47 | 16:45 |16:14 23 10:00 (4)
9]08:28 09:51 (4) | 07:51 | 06:53 | 06:43 | 05:42 | 05:06 | 05:15 | 05:57 | 06:47 | 07:36 | 07:30 | 08:17 09:37 (4)
| 16:33 24 10:15(4) [17:25 |18:16 | 20:09 | 20:59 |21:39 |21:41 | 21:00 | 19:54 | 18:45 | 16:44 | 16:14 23 10:00 (4)
10 | 08:27 09:51 (4) | 07:49 | 06:51 |06:40 | 05:40  |05:06  |05:16  |05:59 | 06:48  |07:37 08:50 (6) | 07:32 | 08:18 09:37 (4)
|16:3¢ 24 10:15 (4) | 17:27 |18:18 [20:11  |21:00 [21:40  [21:40 |2058  |19:52 | 18:43 4 08:54 (6) | 16:42 [16:13 23 10:00 (4)
11| 08:27 09:52 (4) | 07:47 | 06:49 |06:38 | 05:38  |05:05 |05:17  |06:00 |06:50 | 07:39 08:46 (6) | 07:34 | 08:19 09:38 (4)
116:36 23 10:15(4) | 17:29 | 18:19 [20:12  [21:02  [21:40  |21:40  |20:56  [19:49  [18:40 11  08:57 (6) | 16:40 [16:13 22 10:00 (4)
12| 08:26 09:52 (4) | 07:45 | 06:46 | 06:36 | 05:37 | 05:05 | 05:18 | 06:02 | 06:52 | 07:41 08:44 (6) | 07:35 | 08:20 09:39 (4)
116:37 23 10:15(4) | 17:31 | 18:21 [20:14  |21:04  [21:41  |21:39  [20:54  [19:47  [18:38 14  08:58 (6) | 16:39 [16:13 23 10:02 (4)
1308:26 09:53 (4) | 07:43 | 06:44 |06:3¢  |05:35  [05:05  |05:19  |06:03 |06:53 | 07:43 08:43 (6) | 07:37 | 08:21 09:40 (4)
116:39 23 10:16 (4) | 17:33 | 18:23 |20:16  |21:05  |21:42  |21:38  |20:52  |19:45  [18:36 16  08:59 (6) | 16:37 [16:13 22 10:02 (4)
14| 08:25 09:54 (4) | 07:41 | 06:42 | 06:31 | 05:34 | 05:05 | 05:20 | 06:05 | 06:55 | 07:44 08:42 (6) | 07:39 | 08:22 09:39 (4)
| 16:40 22 10:16 (4) | 17:35 | 18:25 |20:17 | 21:07 |21:42 |21:37 | 20:50 | 19:42 | 18:34 18 09:00 (6) | 16:36 |16:13 22 10:01 (4)
15 | 08:24 09:54 (4) | 07:39 | 06:40 |06:29  |05:32  |05:04 |05:22  |06:07 |06:56 | 07:46 08:42 (6) | 07:41 | 08:23 09:40 (4)
|16:42 22 10:16 (4) | 17:36 | 18:26 [20:19  |21:08  [2143  |21:36  |20:48  [19:40  [18:32 18  09:00 (6) | 16:34 [16:13 22 10:02 (4)
16 | 08:23 09:55 (4) | 07:38 | 06:37 |06:27  |05:31  |05:04  |05:23  |06:08 |06:58 | 07:48 08:40 (6) | 07:42 | 08:24 09:41 (4)
| 16:43 21 10:16 (4) | 17:38 | 18:28 | 20:21 |21:10 |21:43 |21:35 | 20:46 19:38 | 18:30 20  09:00 (6) | 16:33 |16:13 21 10:02 (4)
17 | 08:22 09:56 (4) | 07:36 | 06:35 | 06:25 | 05:29 | 05:04 | 05:24 | 06:10 | 07:00 | 07:49 08:40 (6) | 07:44 | 08:24 09:41 (4)
116:45 19 10:15 (4) | 17:40 | 18:30 2022 |21:11  |21:44  |21:34  [20:44  [19:35  [18:27 19 08:59 (6) | 16:32 [16:14 22 10:03 (4)
18| 08:21 09:57 (4) | 07:34 | 06:33 |06:223  |0528  [05:04  |0525  |06:11  [07:01  |07:51 08:41 (6) | 07:46 | 08:25 09:42 (4)
116:46 18 10:15 (4) | 17:42 | 18:32 |20:24  |21:13  |21:44  |21:33  |20:42  |19:33  [18:25 18  08:59 (6) | 16:30 |[16:14 22 10:04 (4)
19| 08:20 09:58 (4) | 07:32 08:19 (6) | 06:30 | 06:21 | 05:26 | 05:04 | 05:26 | 06:13 | 07:03 | 07:53 08:41 (6) | 07:47 | 08:26 09:42 (4)
| 16:48 16 10:14 (4) | 17:44 2 08:20 (6) | 18:33 | 20:26 |21:14 |21:45 |21:32 | 20:40 [19:31 | 18:23 18  08:59 (6) | 16:29 |16:14 21 10:03 (4)
20 | 08:19 09:59 (4) | 07:30 08:14 (6) | 06:28 |06:19  |05:225  |05:04  |05:28  |06:15  |07:05 | 0755 08:42 (6) | 07:49 09:39 (4) | 08:27 09:43 (4)
116:50 14 10:13(4) |17:46 11  08:25(6) | 18:35 |20:27  |21:16  [2145  [21:31  |20:38  [19:28  [18:21 16 08:58 (6) | 16:28 7 09:46(4) |16:14 21  10:04 (4)
21| 08:18 10:01 (4) | 07:28 08:12 (6) | 06:26 |06:16 | 05223  |05:04  |05:29  |06:16  |07:06 | 07:56 08:43 (6) | 07:51 09:36 (4) | 08:27 09:44 (4)
| 16:51 11 10:12(4) [ 17:47 14 08:26 (6) | 18:37 | 20:29 |21:17 | 21:45 |21:29 | 20:36 | 19:26 | 18:19 13 08:56 (6) | 16:27 11 09:47 (4) | 16:15 21 10:05 (4)
22108:17 10:04 (4) | 07:26 08:11 (6) | 06:24 | 06:14 | 05:22 | 05:05 | 05:30 | 06:18 | 07:08 | 07:58 08:45 (6) | 07:52 09:35 (4) | 08:28 09:44 (4)
| 16:53 7 10:11(4) [17:49 16 08:27 (6) | 18:38 [20:31  |21:18  [21:46  [21:28  [20:34  [19:24  [18:17 8 0853(6)[16:26 14 09:49(4) [16:15 21  10:05 (4)
23| 08:16 |07:23 08:10 (6) | 06:21 |06:12  |0521  [05:05  |05:32  |06:19  |07:09 | 08:00 | 07:54 09:35 (4) | 08:28 09:44 (4)
11655 | 17:51 18 08:28 (6) | 18:40 |20:32  |21:20  |21:46  |21:27 2082 [19:22  |18:15 |16:24 16 0951 (4) [16:16 21 10:05 (4)
2408:15 | 07:21 08:09 (6) | 06:19 | 06:10 | 05:20 | 05:05 | 05:33 | 06:21 | 07:11 | 08:02 | 07:56 09:34 (4) | 08:29 09:45 (4)
| 16:56 |17:53 19 08:28 (6) | 18:42 | 20:34 |21:21 | 21:46 |21:26 | 20:30 [19:19 |18:13 | 16:23 18 09:52 (4) | 16:16 21 10:06 (4)
25| 08:14 | 07:19 08:09 (6) | 06:17 |06:08  |05:19  |05:06  |05:34  |06:23  |07:13  |07:03 | 07:57 09:33 (4) | 08:29 09:45 (4)
| 16:58 |17:55 19 08:28 (6) | 18:43 |20:36 |21:23  [2146  [21:24 2027  [1947  [17:11 1622 20 09:53(4)|16:17 21  10:06 (4)
26 | 08:12 |07:17 08:09 (6) | 06:14 |06:06 | 05:17  |05:06  |05:36  |06:24  |07:14  |07:05 | 07:59 09:33 (4) | 08:29 09:45 (4)
| 17:00 | 17:56 19  08:28 (6) | 18:45 | 20:37 | 21:24 | 21:46 |21:23 | 20:25 [ 19:15 |17:09 | 16:21 21 09:54 (4) | 16:18 22 10:07 (4)
27| 08:11 | 07:15 08:09 (6) | 06:12 | 06:04 | 05:16 | 05:06 | 05:37 | 06:26 | 07:16 | 07:07 | 08:00 09:34 (4) | 08:30 09:46 (4)
117:02 [17:58 19 08:28 (6) | 18:47 |20:39  |21:25  [2146  [21:21 20223  [19:12  [17:07 [16:21 21 09:55(4)[16:18 21 10:07 (4)
28 | 08:10 |07:13 08:09 (6) | 06:10 |06:02 0515  [05:07  |05:39  |06:28  |07:18 | 07:09 | 08:02 09:34 (4) | 08:30 09:47 (4)
117:03 |18:00 17  08:26 (6) | 18:49 |20:41  |21:226  |21:46  |21:20  |20:21  [19:10  [17:05 |16:20 22 0956 (4) |16:19 22 10:09 (4)
29| 08:08 | | 07:08 | 06:00 | 05:14 | 05:07 | 05:40 | 06:29 | 07:19 | 07:10 | 08:03 09:33 (4) | 08:30 09:47 (4)
| 17:05 | | 19:50 | 20:42 |21:28 | 21:46 |21:18 |20:19 | 19:08 |17:03 | 16:19 23 09:56 (4) | 16:20 22 10:09 (4)
30 | 08:07 | | 07:05 |05:58 | 05:13  |05:08  |05:42  |06:31  |07:21  |07:12 | 08:05 09:34 (4) | 08:30 09:48 (4)
117:07 | | 19:52 |20:44  |2129  [2145  [21:47  |20:16  [19:05 | 17:01 |16:18 23 0957 (4) 1621 22  10:10(4)
31| 08:05 | | 07:03 | 105112 | |05:43  |06:32 | |07:14 | | 08:30 09:47 (4)
117:09 | | 19:54 | 12130 | |21:15  |20:14 | | 16:59 | [16:22 22 10:09 (4)
Sonnenscheinstunden | 260 | 278 | 367 | 416 | 484 | 498 | 501 | 453 | 381 | 332 | 267 | 245
astr.max.mégl.Beschattung | 453 | 154 | 37 | | | | | | | 193 | 196 | 690

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

Tag im Monat Sonnenaufgang  (SS:MM) Zeitpunkt (SS:MM) Schattenanfang (WEA mit erstem Schatten)
Sonnenuntergang (SS:MM)  Minuten mit Schatten Zeitpunkt (SS:MM) Schattenende (WEA mit letztem Schatten)
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WindPRO version 2.8.552 Jul 2012

ﬁro]ek(: Beschreibung: Ausdruck/Seite
Wichtige ergédnzende Anmerkungen z.B. zur Datengrundlage befinden sich im Textteil der 14.08.2014 11:16 / 26
Twerberg—GE—AUQUSH 4 Untersuchung. Bei den MaBstében der dargestellten Karten handelt es sich um

Naherungswerte Lizenzierter Anwender:
Die ISO-Schattenliniendarstellung (jahrliche Belastung fiir einen Rezeptor mit 360°- enveco GmbH
Rundumblick in 0 m Héhe tiber Grund) erfolgt fiir einen begrenzten Ausschnitt der dargestellten Grevener StraBe 61c

Karte und nur fiir den in der Legende angegebenen Bereich der Schattenwurfdauer. DE-48149 Munster

Die WEA-Typen wurden dem WEA-Katalog der Software entnommen. Daher miissen die in der (+49) 0251 - 315810
WEA-Liste angegebenen Parameter nicht notwendigerweise mit den Projektparametern enveco / mail@enveco.de
Ubereinstimmen. Berechnet:

-

HADOW - Kalender

Berechnung: ImmissionspunktberechnungSchattenrezeptor: Z - IP Z

oraussetzungen fur Berechnung des Schattenwurfs
Die dargestellten Zeiten sind die astronomisch maximal mégliche Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint taglich von Sonnenauf- bis -untergang
Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb
|Januar |Februar |Marz |April |Mai |Juni |Juli |August  |SeptembefOktober D
I [ [ \ I [ | \ I | | \
1108:30 09:54 (4) | 08:04 107:11 08:22 (6) | 07:01 105:56 | 05:11 ] 05:09 |05:45 | 06:34  |07:22 107:16 | 08:06
[16:23 23 10:17 (4) [ 17:11 [18:02 3 08:25(6)|19:55  |20:46 | 21:31 |21:45  |21:14 | 1 19:03 | 16:57 [16:17 21
208:30 09:54 (4) | 08:02 | 07:09 | 06:58 | 05:54 | 05:11 | 05:09 | 05:46 | | 07:24 | 07:18 | 08:08
|16:24 23 10:17 (4) | 17:12 | 18:04 [ 19:57 | 20:47 | 21:32 | 21:45 |21:12 | | 19:01 | 16:56 [16:17 21
308:30 09:55 (4) | 08:01 | 07:06 |06:56  |05:53  [05:10 | 05:10  |05:48 | 107:26 | 07:19 | 08:09
116:25 23 10:18 (4) | 17:14 | 18:05 |19:59 | 2049  |21:33 | 21:44 |21:10 | | 18:58 | 16:54 |16:16 22
408:30 09:55 (4) | 07:59 | 07:04 | 06:54 | 05:51 | 05:09 | 05:11 | 05:49 | | 07:27 | 07:21 | 08:11
| 16:26 23 10:18(4) | 17:16 | 18:07 | 20:00 | 20:51 |21:34 | 21:44 |21:09 | | 18:56 | 16:52 | 16:16 22
508:30 09:56 (4) | 07:57 | 07:02 |06:52 0549 | 05:08 | 05:11 | 05:51 | 1 07:29 1 07:23 | 08:12
11628 23 10:19(4) | 17:18 | 18:09 [20:02  [20:52  [21:35  |21:44  |21:07  [20:03  |18:54 | 16:50 |16:15 22
6]08:29 09:57 (4) | 07:56 ] 07:00 |06:49 | 0547 | 05:08 ] 05:12 |05:552 | 0642 | 07:31 | 07:25 | 08:13
| 16:29 22 10:19(4) | 17:20 | 18:11 | 20:04 | 20:54 |21:36 |21:43 | 21:06 | 20:01 | 18:52 | 16:48 | 16:15 23
708:29 09:57 (4) | 07:54 | 06:58 | 06:47 | 05:45 | 05:07 | 05:13 | 05:54 | 06:44 | 07:32 | 07:26 | 08:14
| 16:30 22 10:19 (4) [ 17:22 | 18:12 | 20:05 | 20:56 | 21:37 | 21:42 | 21:03 119:58 | 18:49 | 16:47 |[16:14 23
808:28 09:57 (4) | 07:52 | 06:55 |06:45  |05:44  |05:07  |05:14  |0556 | 107:34 | 07:28 | 08:16
116:31 22 10:19 (4) | 17:24 | 18:14 |20:07  |20:57  |21:38 | 21:42 |21:01 | | 18:47 | 16:45 |16:14 23
908:28 09:58 (4) | 07:51 | 06:53 | 06:43 | 05:42 | 05:06 | 05:15 | 05:57 | | 07:36 |1 07:30 | 08:17
| 16:33 22 10:20 (4) | 17:25 | 18:16 | 20:09 | 20:59 |21:39 |21:41 |21:00 | | 18:45 | 16:44 |16:14 23
10 | 08:27 09:59 (4) | 07:49 | 06:51 |06:40  |05:40 | 05:06 | 05:16 05559 | 107:37 | 07:32 | 08:18
116:3¢ 21 10:20 (4) | 17:27 | 18:18 | 20:11 |21:00 |21:40  [21:40  [20:558 | | 18:43 | 16:42 |16:13 24
11| 08:27 09:59 (4) | 07:47 | 06:49 |06:38 | 05:38 | 05:05 1 05:17 |06:00 | 1 07:39 1 07:34 | 08:19
| 16:36 21 10:20 (4) [ 17:29 |18:19 | 20:12 |21:02 | 21:40 | 21:40 | 20:56 | | 18:40 | 16:40 |16:13 23
12| 08:26 10:00 (4) | 07:45 | 06:46 | 06:36 | 05:37 | 05:05 | 05:18 | 06:02 | | 07:41 | 07:35 | 08:20
| 16:37 19 10:19 (4) | 17:31 | 18:21 | 20:14 | 21:04 | 21:41 | 21:39 | 20:54 | | 18:38 | 16:39 |16:13 23
13| 08:26 10:01 (4) | 07:43 | 06:44 |06:3¢  |05:35  [05:05 |05:19  |06:03 | 1 07:43 08:53 (6) | 07:37 | 08:21
116:38 19 10:20 (4) | 17:33 | 18:23 |20:16  |21:05  |21:42 | 21:38 |2052 | | 18:36 7 09:00 (6) | 16:37 |16:13 23
14| 08:25 10:02 (4) | 07:41 | 06:42 | 06:31 | 05:34 | 05:05 | 05:20 | 06:05 | | 07:44 08:50 (6) | 07:39 | 08:22
| 16:40 18  10:20 (4) [17:35 | 18:25 120:17 | 21:07 | 21:42 |21:37 | 20:50 | | 18:34 13 09:03 (6) | 16:36 |16:13 23
15 | 08:24 10:03 (4) | 07:39 | 06:40 |06:29  |05:32  |05:04  |05:22 |06:07 | | 07:46 08:49 (6) | 07:41 | 08:23
|16:42 16 10:19(4) | 17:36 | 18:26 |20:19  [21:08  [21:43  |21:36 20148 | 118:32 15 09:04 (6) | 16:34 |16:13 23
16 | 08:23 10:05 (4) | 07:38 | 06:37 |06:27 | 05:31 105:04 | 05:23 |06:08 | | 07:48 08:47 (6) | 07:42 | 08:24
| 16:43 14 10:19(4) [ 17:38 | 18:28 | 20:21 |21:10 |21:43 |21:35 | 20:46 19:38 | 18:30 17 09:04 (6) | 16:33 |16:13 23
17 | 08:22 10:06 (4) | 07:36 08:21 (6) | 06:35 | 06:25 | 05:29 | 05:04 | 05:24 | 06:10 | 07:00 | 07:49 08:47 (6) | 07:44 | 08:24
| 16:45 12 10:18 (4) | 17:40 9 08:30 (6) | 18:30 | 20:22 |21:11 | 21:44 |21:34 | 20:44 |19:35 | 18:27 18 09:05 (6) | 16:32 |16:14 23
18 | 08:21 10:09 (4) | 07:34 08:19 (6) | 06:33 |06:23  |05:28  [05:04  |05:25 | 06:11 | 07:01 107:51 08:46 (6) | 07:46 | 08:25
| 16:46 8  10:17 (4) | 17:42 13 08:32 (6) | 18:32 |20:24  |21:13  |2144  |21:33 |20:42  |19:33 | 18:25 19 09:05 (6) | 16:30 |16:14 23
19 | 08:20 |1 07:32 08:17 (6) | 06:30 | 06:21 | 05:26 | 05:04 | 05:26 | 06:13 | 07:53 08:46 (6) | 07:47 | 08:26
| 16:48 | 17:44 16 08:33 (6) | 18:33 | 20:26 |21:14 | 21:45 |21:32 | 20:40 | 18:23 19 09:05 (6) | 16:29 | 16:14 22
20 | 08:19 |1 07:30 08:17 (6) | 06:28 | 06:19 | 05:25 | 05:04 | 05:28 | 06:15 | 07:55 08:46 (6) | 07:49 | 08:27
| 16:50 |17:46 17 08:34(6) | 18:35 |20:27  |21:16  [2145  [21:31 | 20:38 | 18:21 19 09:05 (6) | 16:28 |16:14 23
21]08:18 | 07:28 08:15 (6) | 06:26 |06:16 | 05:23 | 05:04 | 05:29 | 06:16 | 07:56 08:47 (6) | 07:51 | 08:27
| 16:51 |17:47 19  08:34 (6) | 18:37 | 20:29 |21:17 | 21:45 |21:29 | 20:36 | 18:19 18 09:05 (6) | 16:27 | 16:15 23
22 |08:17 | 07:26 08:15 (6) | 06:24 | 06:14 | 05:22 | 05:05 | 05:30 | 06:18 | 07:58 08:46 (6) | 07:52 | 08:28
| 16:53 | 17:49 19 08:34 (6) | 18:38 | 20:31 |21:18 | 21:46 |21:28 | 20:34 | 18:17 17 09:03 (6) | 16:26 |16:15 23
2308:16 107:23 08:15 (6) | 06:21 |06:12 | 05:21 ]05:05 0532  |06:19 | 08:00 08:47 (6) | 07:54 | 08:28
| 16:55 117:51 19 08:34 (6) | 18:40 |20:32  |21:20  |21:46 |21:27 | 20:32 | 18:15 15 09:02 (6) | 16:24 |16:16 23
24 108:15 | 07:21 08:15 (6) | 06:19 | 06:10 | 05:20 | 05:05 | 05:33 | 06:21 | 08:02 08:49 (6) | 07:56 09:46 (4) | 08:29
| 16:56 |17:53 19 08:34 (6) | 18:42 |20:34 |21:21 | 21:46 |21:26 |20:30 | 18:13 12 09:01(6) | 16:23 7 09:53 (4) | 16:16 22
25108:14 1 07:19 08:15 (6) | 06:17 | 06:08 | 05:19 | 05:06 | 05:34 | 06:23 | 07:03 07:51 (6) | 07:57 09:43 (4) | 08:29
116:58 |17:55 18 08:33(6) | 18:43 |20:36  [21:23  [21:46  |21:24  |20:27 117:11 8 07:59(6)[16:22 12 09:55(4) [16:17 23
26 | 08:12 107:17 08:16 (6) | 06:14 |06:06 | 05:17 | 05:06 | 05:36 | 06:24 1 07:05 | 07:59 09:43 (4) | 08:29
| 17:00 | 17:56 17 08:33 (6) | 18:45 | 20:37 | 21:24 | 21:46 |21:23 | 20:25 |17:09 | 16:21 14 09:57 (4) | 16:18 23
27 | 08:11 | 07:15 08:17 (6) | 06:12 | 06:04 | 05:16 | 05:06 | 05:37 | 06:26 | 07:07 | 08:00 09:42 (4) | 08:30
|17:02 |17:58 15 08:32(6) | 18:47 | 20:39 | 21:25 | 21:46 |21:21 | 20:23 |17:07 | 16:21 16 09:58 (4) | 16:18 23
28 08:10 107:13 08:18 (6) | 06:10 |06:02  |05:15  [05:07  |05:39  |06:28 1 07:09 | 08:02 09:42 (4) | 08:30
117:03 | 18:00 11 08:29 (6) | 18:49 | 20:41 |21:26 | 21:46 | 21:20 | 20:21 117:05 | 16:20 18 10:00 (4) | 16:19 23
29 | 08:08 | | 07:08 | 06:00 | 05:14 | 05:07 | 05:40 | 06:29 | 07:10 | 08:03 09:42 (4) | 08:30
| 17:05 | | 19:50 | 20:42 |21:28 | 21:46 |21:18 120:19 | 17:03 | 16:19 18  10:00 (4) | 16:20 23
30 | 08:07 | | 07:05 |05:58  |05:13 | 05:08 | 05:42 | 06:31 | 07:12 | 08:05 09:42 (4) | 08:30
117:07 | | 19:52 |20:44  [21:229  [21:45  |21:17  |20:16 117:01 |16:18 19 10:01(4) | 1621 23
31 |08:05 | 1 07:03 | |05:12 | | 05:43 | 06:32 107:14 | | 08:30
117:09 | | 19:54 | |21:30 | |21:115 | 20:14 | 16:59 | |[16:22 23
Sonnenscheinstunden | 260 | 278 | 367 | 416 | 484 | 498 | 501 | 453 | 332 | 267 | 245
astr.max.mogl.Beschattung | 351 | 192 | 3 | | | | | | 197 | 104 | 705
Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergegeben (Sommerzeit wie Bezugsjahr):
Tag im Monat Sonnenaufgang  (SS:MM) Zeitpunkt (SS:MM) Schattenanfang (WEA mit erstem Schatten)
Sonnenuntergang (SS:MM) Minuten mit Schatten Zeitpunkt (SS:MM) Schattenende (WEA mit letztem Schatten)
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WindPRO version 2.8.552 Jul 2012

ﬁro]ek(: Beschreibung: Ausdruck/Seite
Wichtige ergédnzende Anmerkungen z.B. zur Datengrundlage befinden sich im Textteil der 14.08.2014 11:16 / 27
Twerberg—GE—AUQUSH 4 Untersuchung. Bei den MaBstében der dargestellten Karten handelt es sich um

Naherungswerte Lizenzierter Anwender:
Die ISO-Schattenliniendarstellung (jahrliche Belastung fiir einen Rezeptor mit 360°- enveco GmbH
Rundumblick in 0 m Héhe tiber Grund) erfolgt fiir einen begrenzten Ausschnitt der dargestellten Grevener StraBe 61c

Karte und nur fiir den in der Legende angegebenen Bereich der Schattenwurfdauer. DE-48149 Munster

Die WEA-Typen wurden dem WEA-Katalog der Software entnommen. Daher miissen die in der (+49) 0251 - 315810
WEA-Liste angegebenen Parameter nicht notwendigerweise mit den Projektparametern enveco / mail@enveco.de
Ubereinstimmen. Berechnet:

-

HADOW - Kalender

Berechnung: ImmissionspunktberechnungSchattenrezeptor: AA - IP AA

oraussetzungen fur Berechnung des Schattenwurfs

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

|Januar |Februar |Marz |April |Mai |Juni [Juli |August  |SeptembeiOktober |November |Dezember
| | | | | | | | | | |
108:30 09:52 (4) | 08:04 | 07:11 08:13 (6) |07:01 | 05556 | 05:11 |05:09 | 0545  |06:34 | 07:22 | 07:16 | 08:06 09:39 (4)
11623 23 10:15(4) [17:11 |18:02 14 08:27(6)|19:55  |20:46  |21:31  [21:45  [21:44  [20112  [19:03 | 16:57 [16:17 22 10:01 (4)
208:30 09:53 (4) | 08:02 | 07:09 08:15 (6) | 06:58 | 05:54 | 05:11 | 05:09 | 05:46 | 06:36 | 07:24 |07:18 | 08:08 09:39 (4)
[16:24 23 10:16 (4) | 17:12 [18:04 11 08:26(6) |19:57  |20:47  [21:82  |21:45  [21:42  [20:10  [19:01 | 16:56 [16:17 23 10:02 (4)
308:30 09:53 (4) | 08:01 | 07:06 |06:56  |0553  [05:10  |05:10  |05:48  |06:37 | 07:26 | 07:19 | 08:09 09:39 (4)
116:25 24  10:17 (4) | 17:14 | 18:05 [19:59  |20:49  |21:33  |21:44  [21:40  |20:08 | 18:58 | 16:54 |16:16 23 10:02 (4)
4108:30 09:53 (4) | 07:59 | 07:04 | 06:54 | 05:51 | 05:09 | 05:11 | 05:49 | 06:39 | 07:27 | 07:21 | 08:11 09:40 (4)
| 16:26 24 10:17 (4) [17:16 | 18:07 | 20:00 | 20:51 |21:34 |21:44 |21:09 | 20:05 | 18:56 | 16:52 | 16:16 23 10:03 (4)
5108:30 09:54 (4) | 07:57 | 07:02 |06:52 | 05:49  |05:08 | 05:11 |05:51 | 06:40 | 07:29 | 07:23 | 08:12 09:40 (4)
11628 23 10:17 (4) | 17:18 | 18:09 [20:02 |2052  [21:835  |21:44  [21:07 |20:03 | 18:54 | 16:50 |16:15 23 10:03 (4)
6| 08:29 09:55 (4) | 07:56 | 07:00 |06:49 | 05:47  |05:08  |05:12  |05:52 | 06:42 | 07:31 | 07:25 | 08:13 09:40 (4)
| 16:29 23 10:18 (4) | 17:20 |18:11 | 20:04 | 20:54 |21:36 |21:43 | 21:06 | 20:01 | 18:52 | 16:48 | 16:15 23 10:03 (4)
708:29 09:55 (4) | 07:54 | 06:58 | 06:47 | 05:45 | 05:07 | 05:13 | 05:54 | 06:44 | 07:32 | 07:26 | 08:14 09:41 (4)
116:30 23 10:18 (4) | 17:22 [ 18:12 [20:05  |20:56  [21:37  |21:42  [21:03  [19:58  [18:49 | 16:47 [16:14 24 10:05(4)
8]08:28 09:55 (4) | 07:52 | 06:55 |06:45  |05:44  |05:07  |05:14  |0556  |06:45 | 07:34 | 07:28 | 08:16 09:41 (4)
116:31 23 10:18 (4) | 17:24 |18:14 |20:07  |20:557  |21:38  [21:42  |21:01  [19:56 | 18:47 | 16:45 |16:14 24  10:05 (4)
9]08:28 09:56 (4) | 07:51 | 06:53 | 06:43 | 05:42 | 05:06 | 05:15 | 05:57 | 06:47 | 07:36 | 07:30 | 08:17 09:41 (4)
| 16:33 23 10:19(4) [17:25 |18:16 | 20:09 | 20:59 |21:39 |21:41 | 21:00 | 19:54 | 18:45 | 16:44 | 16:14 24 10:05 (4)
10 | 08:27 09:56 (4) | 07:49 | 06:51 |06:40 | 05:40  |05:06  |05:16  |05:59 | 06:48  |07:37 | 07:32 | 08:18 09:42 (4)
|16:3¢ 23 10:19 (4) | 1727 |18:18 [20:11  |21:00 [21:40  [21:40 |2058  |19:52 | 18:43 | 16:42 [16:13 23 10:05 (4)
11| 08:27 09:57 (4) | 07:47 | 06:49 |06:38 | 05:38  |05:05 |05:17  |06:00 |06:50 | 07:39 08:51 (6) | 07:34 | 08:19 09:42 (4)
116:36 22 10:19 (4) | 17:29 | 18:19 [20:12  [21:02  [21:40  |21:40 2056  [19:49 [ 18:40 7 0858 (6) | 16:40 [16:13 23 10:05 (4)
12| 08:26 09:57 (4) | 07:45 | 06:46 | 06:36 | 05:37 | 05:05 | 05:18 | 06:02 | 06:52 | 07:41 08:47 (6) | 07:35 | 08:20 09:43 (4)
116:37 22 10:19(4) | 17:31 | 18:21 [20:14  |21:04  |21:41  |21:39  [20:54  [19:47  [18:38 13 09:00 (6) | 16:39 [16:13 24 10:07 (4)
1308:26 09:59 (4) | 07:43 | 06:44 |06:3¢  |05:35  [05:05  |05:19  |06:03 |06:53 | 07:43 08:46 (6) | 07:37 | 08:21 09:44 (4)
|16:38 21  10:20 (4) | 17:33 | 18:23 |20:116  |21:05  |21:42  |21:38  |20:52  |19:45  [18:36 15  09:01(6) | 16:37 [16:13 23 10:07 (4)
141 08:25 09:59 (4) | 07:41 | 06:42 | 06:31 | 05:34 | 05:05 | 05:20 | 06:05 | 06:55 | 07:44 08:45 (6) | 07:39 | 08:22 09:43 (4)
| 16:40 21 10:20 (4) [17:35 | 18:25 |20:17 | 21:07 |21:42 |21:37 | 20:50 | 19:42 | 18:34 17 09:02 (6) | 16:36 |16:13 24 10:07 (4)
15 | 08:24 10:00 (4) | 07:39 | 06:40 |06:29  |05:32  |05:04 |05:22  |06:07 |06:56 | 07:46 08:44 (6) | 07:41 | 08:23 09:44 (4)
|16:42 20 10:20 (4) | 17:36 | 18:26 [20:19  |21:08  [2143  |21:36  |20:48  [19:40  [18:32 19  09:03 (6) | 16:34 [16:13 23 10:07 (4)
16 | 08:23 10:01 (4) | 07:38 | 06:37 |06:27  |05:31  |05:04  |05:23  |06:08 |06:58 | 07:48 08:43 (6) | 07:42 | 08:24 09:45 (4)
| 16:43 18 10:19 (4) | 17:38 | 18:28 | 20:21 |21:10 |21:43 |21:35 | 20:46 19:38 | 18:30 19 09:02 (6) | 16:33 |16:13 23 10:08 (4)
17 | 08:22 10:02 (4) | 07:36 | 06:35 | 06:25 | 05:29 | 05:04 | 05:24 | 06:10 | 07:00 | 07:49 08:43 (6) | 07:44 | 08:24 09:45 (4)
116:45 17 10:19 (4) | 17:40 | 18:30 2022 |21:11  |21:44  |21:34  [20:44  [19:35  [18:27 19  09:02(6) | 16:32 [16:14 23 10:08 (4)
18| 08:21 10:03 (4) | 07:34 | 06:33 |06:223  |0528  [05:04  |0525  |06:11  [07:01  |07:51 08:43 (6) | 07:46 | 08:25 09:46 (4)
116:46 15  10:18 (4) | 17:42 | 18:32 |20:24  |21:13  |21:44  |21:33  |20:42  [19:33  [18:25 19  09:02(6) | 16:30 |16:14 23 10:09 (4)
19| 08:20 10:04 (4) | 07:32 08:17 (6) | 06:30 | 06:21 | 05:26 | 05:04 | 05:26 | 06:13 | 07:03 | 07:53 08:43 (6) | 07:47 | 08:26 09:46 (4)
| 16:48 13 10:17 (4) | 17:44 10  08:27 (6) | 18:33 | 20:26 |21:14 |21:45 |21:32 | 20:40 [19:31 | 18:23 19 09:02 (6) | 16:29 |16:14 23 10:09 (4)
20 | 08:19 10:06 (4) | 07:30 08:15 (6) | 06:28 |06:19  |05:225  |05:04  |05:28  |06:15  |07:05 | 0755 08:44 (6) | 07:49 | 08:27 09:47 (4)
116:50 9 10:15(4) |17:46 14 08:29(6) | 18:35 |20:27  |21:16  [2145  |[21:31  |20:38  [19:28  [18:21 17  09:01 (6) | 16:28 |16:14 23 10:10 (4)
21| 08:18 | 07:28 08:13 (6) | 06:26 |06:16 | 05223  |05:04  |05:29  |06:16  |07:06 | 07:56 08:45 (6) | 07:51 | 08:27 09:48 (4)
| 16:51 |17:47 16 08:29 (6) | 18:37 | 20:29 |21:17 | 21:45 |21:29 | 20:36 | 19:26 | 18:19 15 09:00 (6) | 16:27 | 16:15 22 10:10 (4)
22108:17 | 07:26 08:12 (6) | 06:24 | 06:14 | 05:22 | 05:05 | 05:30 | 06:18 | 07:08 | 07:58 08:45 (6) | 07:52 09:43 (4) | 08:28 09:48 (4)
| 16:53 [17:49 18 08:30 (6) | 18:38 [20:31  |21:18  [21:46  |21:28  [20:34  [19:24  [18:17 13 08:58 (6) | 16:26 8 0951 (4)|16:15 22 10:10 (4)
23| 08:16 |07:23 08:12 (6) | 06:21 |06:12  |0521  [05:05  |05:32  |06:19  |07:09 | 08:00 08:47 (6) | 07:54 09:41 (4) | 08:28 09:48 (4)
11655 | 17:51 19 08:31 (6) | 18:40 |20:32  |21:20  |21:46  |21:27 2082 [19:22  |18:15 9 0856 (6)|16:24 13  09:54 (4) [16:16 23  10:11 (4)
2408:15 | 07:21 08:12 (6) | 06:19 | 06:10 | 05:20 | 05:05 | 05:33 | 06:21 | 07:11 | 08:02 | 07:56 09:41 (4) | 08:29 09:49 (4)
| 16:56 |17:53 19 08:31(6) | 18:42 | 20:34 |21:21 | 21:46 |21:26 | 20:30 [19:19 |18:13 | 16:23 14 09:55 (4) | 16:16 23 10:12 (4)
25| 08:14 | 07:19 08:12 (6) | 06:17 |06:08  |05:19  |05:06  |05:34  |06:23  |07:13  |07:03 | 07:57 09:39 (4) | 08:29 09:49 (4)
| 16:58 11755 19 08:31(6) | 18:43 |20:36 |21:23  [2146  [21:24 2027  [1947  [17:11 1622 17 09:56 (4) |16:17 23  10:12(4)
26 | 08:12 |07:17 08:12 (6) | 06:14 |06:06 | 05:17  |05:06  |05:36  |06:24  |07:14  |07:05 | 07:59 09:39 (4) | 08:29 09:49 (4)
117:00 |17:56 19 08:31(6) | 18:45 |20:37  |21:24  |21:46  |21:23 2025  [19:15  [17:09 16221 18 0957 (4)|16:18 23  10:12(4)
27| 08:11 | 07:15 08:12 (6) | 06:12 | 06:04 | 05:16 | 05:06 | 05:37 | 06:26 | 07:16 | 07:07 | 08:00 09:39 (4) | 08:30 09:50 (4)
117:02 [17:58 18  08:30 (6) | 18:47 |20:39  |21:25  [2146  [21:21 20223  [19:12  [17:07 [16:21 20 0959 (4) [16:18 22 10:12(4)
28 | 08:10 |07:13 08:12 (6) | 06:10 |06:02 0515  [05:07  |05:39  |06:28  |07:18 | 07:09 | 08:02 09:39 (4) | 08:30 09:51 (4)
117:03 |18:00 17  08:29 (6) | 18:49 |20:41  |21:226  |21:46  |21:20  |20:21  [19:10  [17:05 |16:20 21 10:00 (4) |16:19 23  10:14 (4)
29| 08:08 | | 07:08 | 06:00 | 05:14 | 05:07 | 05:40 | 06:29 | 07:19 | 07:10 | 08:03 09:39 (4) | 08:30 09:51 (4)
| 17:05 | | 19:50 | 20:42 |21:28 | 21:46 |21:18 |20:19 | 19:08 |17:03 | 16:19 21 10:00 (4) | 16:20 23 10:14 (4)
30 | 08:07 | | 07:05 | 05:58 | 05:13 | 05:08 | 05:42 | 06:31 | 07:21 | 07:12 | 08:05 09:39 (4) | 08:30 09:52 (4)
117:07 | | 19:52 |20:44  |2129  [2145  [21:47  |20:16  [19:05 | 17:01 |16:18 22 10:01(4) | 1621 23  10:15(4)
31| 08:05 | | 07:03 | 105112 | |05:43  |06:32 | |07:14 | | 08:30 09:51 (4)
117:09 | | 19:54 | 12130 | |21:15  |20:14 | | 16:59 | [16:22 24 10:15 (4)
Sonnenscheinstunden | 260 | 278 | 367 | 416 | 484 | 498 | 501 | 453 | 381 | 332 | 267 | 245
astr.max.mégl.Beschattung | 410 | 169 | 25 | | | | | | | 201 | 154 | 715

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

Tag im Monat Sonnenaufgang  (SS:MM) Zeitpunkt (SS:MM) Schattenanfang (WEA mit erstem Schatten)
Sonnenuntergang (SS:MM)  Minuten mit Schatten Zeitpunkt (SS:MM) Schattenende (WEA mit letztem Schatten)
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WindPRO version 2.8.552 Jul 2012

ﬁro]ek(: Beschreibung: Ausdruck/Seite
Wichtige ergédnzende Anmerkungen z.B. zur Datengrundlage befinden sich im Textteil der 14.08.2014 11:16/ 28
Twerberg—GE—AUQUSH 4 Untersuchung. Bei den MaBstében der dargestellten Karten handelt es sich um

Naherungswerte Lizenzierter Anwender:
Die ISO-Schattenliniendarstellung (jahrliche Belastung fiir einen Rezeptor mit 360°- enveco GmbH
Rundumblick in 0 m Héhe tiber Grund) erfolgt fiir einen begrenzten Ausschnitt der dargestellten Grevener StraBe 61c

Karte und nur fiir den in der Legende angegebenen Bereich der Schattenwurfdauer. DE-48149 Munster

Die WEA-Typen wurden dem WEA-Katalog der Software entnommen. Daher miissen die in der (+49) 0251 - 315810
WEA-Liste angegebenen Parameter nicht notwendigerweise mit den Projektparametern enveco / mail@enveco.de
Ubereinstimmen. Berechnet:

SHADOW Kalender

: ImmissionspunktberechnungSchattenrezeptor: AB - IP AB

oraussetzungen fur Berechnung des Schattenwurfs

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

|Januar |Februar |Méarz |April |Mai |Juni |Juli |August  |SeptemberOktober |November |Dezember
| | | | | | | | | | | |
1108:30 10:09 (4) | 08:04 |07:11 08:27 (6) | 07:01 | 05:56 | 05:09 | 05:45 | 06:34 | 07:22 | 07:16 | 08:06 09:58 (4)
| 16:23 24 10:33 (4) | 17:11 | 18:02 4 08:31(6) | 19:55 | 20:46 |2 | 21:45 |21:14 | 20:12 | 19:03 | 16:57 | 16:17 18 10:16 (4)
208:30 10:10 (4) | 08:02 107:09 |06:58  |05:54 | 0! |05:09  |05:46  |06:36 | 07:24 | 07:18 | 08:08 09:59 (4)
|16:24 23 10:33 (4) | 17:12 1 18:04 119:57  [2047 |2 |21:45  [21:12  [20:10 | 19:01 | 16:56 116117 19 10:18 (4)
3108:30 10:11 (4) | 08:01 | 07:06 | 06:56 | 05:53 | 0 | 05:10 | 05:48 | 06:37 | 07:26 | 07:19 | 08:09 09:58 (4)
|16:25 23 10:34 (4) | 17:14 118:05 11959  [20:49 |2 |21:44  |21:10  |20:08 | 18:58 | 16:54 116:16 20  10:18 (4)
4108:30 10:11 (4) | 07:59 | 07:04 | 06:54 | 05:51 | 0 | 05:11 | 05:49 | 06:39 | 07:27 | 07:21 | 08:11 09:59 (4)
| 16:26 23 10:34 (4) | 17:16 | 18:07 | 20:00 | 20:51 |2 | 21:44 | 21:09 | 20:05 | 18:56 | 16:52 | 16:16 20 10:19(4)
508:30 10:12 (4) | 07:57 107:02 |06:52  |05:49 | 05 |05:41  |0551  |06:40 | 07:29 | 07:23 | 08:12 09:58 (4)
| 16:28 22 10:34 (4) | 17:18 | 18:09 | 20:02 | 20:52 |21:35 |21:43 |21:07 | 20:03 | 18:54 | 16:50 | 16:15 22 10:20 (4)
6]08:29 10:12 (4) | 07:56 | 07:00 | 06:49 | 05:47 | 0 | 05:12 | 05:52 | 06:42 1 07:31 | 07:25 | 08:13 09:58 (4)
| 16:29 22 10:34 (4) | 17:20 |18:11 | 20:04 | 20:54 |2 |21:43 | 21:05 | 20:01 | 18:52 | 16:48 | 16:15 22 10:20 (4)
7|08:29 10:13 (4) | 07:54 | 06:58 |06:47 | 0545 | 0! |05:43 | 05554  |06:44 | 07:32 | 07:26 | 08:14 09:59 (4)
|16:30 22 10:35(4) | 17:22 118:12 12005  [20556 |2 |21:42  [21:03  [19:58 | 18:49 | 16:47 |16:14 22 1021 (4)
808:28 10:13 (4) | 07:52 | 06:55 | 06:45 | 05:44 | 05: | 05:14 | 05:55 | 06:45 | 07:34 | 07:28 | 08:16 09:59 (4)
|16:31 21 10:34 (4) | 17:23 118:14 |20:07  |20:57 |2 |21:42  |21:01  [19:56 | 18:47 | 16:45 |16:14 23 10:22(4)
9]08:28 10:15 (4) | 07:51 | 06:53 | 06:43 | 05:42 | 0 | 05:15 | 05:57 | 06:47 | 07:36 | 07:30 | 08:17 09:59 (4)
| 16:33 20 10:35(4) | 17:25 | 18:16 | 20:09 | 20:59 |2 | 21:41 | 21:00 | 19:54 | 18:45 | 16:44 | 16:14 23 10:22 (4)
10 | 08:27 10:15 (4) | 07:49 | 06:51 |06:40  |05:40 |0 |05:46  |0559  |06:48 | 07:37 | 07:32 | 08:18 09:59 (4)
|16:3¢ 19 10:34 (4) | 17:27 |18:18 |20:41  [21:00 |2 |21:40  |20:58  |19:52 | 18:43 | 16:42 116:13 23 10:22(4)
11]08:27 10:16 (4) | 07:47 | 06:49 | 06:38 | 05:38 | 05: |05:17 | 06:00 | 06:50 | 07:39 | 07:34 | 08:19 09:59 (4)
| 16:36 18 10:34 (4) | 17:29 | 18:19 | 20:12 | 21:02 |2 | 21:40 | 20:56 | 19:49 | 18:40 | 16:40 | 16:13 24 10:23 (4)
12| 08:26 10:17 (4) | 07:45 | 06:46 | 06:36 | 05:37 | 0 | 05:18 | 06:02 | 06:52 | 07:41 | 07:35 | 08:20 10:00 (4)
|16:37 16  10:33 (4) [ 17:31 | 18:21 120114 [21:04 |2 |21:39  |20:54  [19:47 | 18:38 | 16:39 116113 24 10:24 (4)
13 108:26 10:19 (4) | 07:43 | 06:44 | 06:34 | 05:35 | 0 | 05:19 | 06:03 | 06:53 | 07:43 08:58 (6) | 07:37 | 08:21 10:01 (4)
| 16:38 15 10:34 (4) [17:33 | 18:23 | 20:16 | 21:05 |2 |21:38 | 20:52 | 19:45 | 18:36 8 09:06 (6) | 16:37 | 16:13 24 10:25(4)
141 08:25 10:21 (4) | 07:41 | 06:42 | 06:31 | 05:34 | 05: | 05:20 | 06:05 | 06:55 | 07:44 08:56 (6) | 07:39 | 08:22 10:00 (4)
| 16:40 12 10:33 (4) | 17:35 | 18:25 |20:17 | 21:07 |2 |21:37 | 20:50 | 19:42 | 18:34 13 09:09 (6) | 16:36 | 16:13 24 10:24 (4)
15 | 08:24 10:23 (4) | 07:39 | 06:40 10629  [05:32 |0 |05:22  |06:07 |06:56 | 07:46 08:54 (6) | 07:41 1 08:23 10:01 (4)
| 16:42 9 10:32(4) |17:36 | 18:26 | 20:19 |21:08 |2 |21:36 | 20:48 | 19:40 | 18:32 16 09:10 (6) | 16:34 | 16:13 24 10:25(4)
16| 08:23 10:27 (4) | 07:38 08:26 (6) | 06:37 | 06:27 | 05:31 | 0 | 05:23 | 06:08 | 06:58 | 07:48 08:52 (6) | 07:42 | 08:24 10:01 (4)
| 16:43 2 10:28 (4) | 17:38 9 08:35(6) | 18:28 | 20:21 |21:10 |2 |21:35 | 20:46 | 19:38 | 18:30 18  09:10 (6) | 16:33 |16:13 25 10:26 (4)
171 08:22 | 07:36 08:24 (6) | 06:35 | 06:25 | 05:29 | 05: | 05:24 | 06:10 | 07:00 | 07:49 08:52 (6) | 07:44 | 08:24 10:02 (4)
| 16:45 |17:40 14 08:38 (6) | 18:30 12022 [21:1 |2 |21:34  |20:44  [19:35  |18:27 19 09:11 (6) | 16:32 116113 24 10:26 (4)
18| 08:21 | 07:34 08:23 (6) | 06:33 | 06:23 | 05:28 | 0 | 05:25 | 06:11 | 07:01 | 07:51 08:51 (6) | 07:46 | 08:25 10:03 (4)
| 16:46 |17:42 16 08:39 (6) | 18:32 |20:24  [21:43 |2 |21:33  |20:42  [19:33  [18:25 21 09:12(6) | 16:30 |16:14 24 1027 (4)
19| 08:20 | 07:32 08:22 (6) | 06:30 | 06:21 | 05:26 | 0 | 05:26 | 06:13 | 07:03 | 07:53 08:51 (6) | 07:47 | 08:26 10:03 (4)
| 16:48 |17:44 18  08:40 (6) | 18:33 | 20:26 |21:14 |2 | 21:32 | 20:40 | 19:31 | 18:23 21 09:12(6) | 16:29 | 16:14 24 10:27 (4)
20| 08:19 | 07:30 08:21 (6) | 06:28 |06:19  |05:225 | 05 |05:28  |06:15  |07:05 | 07:55 08:51 (6) | 07:49 | 08:27 10:03 (4)
| 16:50 |17:46 20 08:41(6) | 18:35 | 20:27 |21:16 |2 |21:31 | 20:38 | 19:28 | 18:21 21 09:12(6) | 16:28 | 16:14 25 10:28 (4)
21]08:18 | 07:28 08:20 (6) | 06:26 | 06:16 | 05:23 | 0 | 05:29 | 06:16 | 07:06 | 07:56 08:51 (6) | 07:51 | 08:27 10:04 (4)
| 16:51 |17:47 20 08:40 (6) | 18:37 | 20:29 |21:17 |2 | 21:29 | 20:36 | 19:26 | 18:19 20 09:11(6) | 16:27 | 16:15 25 10:29 (4)
22 |08:17 | 07:26 08:20 (6) | 06:24 | 06:14 | 05:22 | 0 | 05:30 | 06:18 | 07:08 | 07:58 08:51 (6) | 07:52 | 08:28 10:04 (4)
| 16:53 |17:49 20 08:40 (6) | 18:38 12031 [21:18 |2 |21:28  [20:3¢  [19:24  |18:17 19 09:10(6) | 16:26 116115 25 10:29 (4)
23]08:16 | 07:23 08:20 (6) | 06:21 | 06:12 | 05:21 | 0 | 05:32 | 06:19 | 07:09 | 08:00 08:52 (6) | 07:54 | 08:28 10:04 (4)
| 16:55 | 17:51 20  08:40 (6) | 18:40 | 20:32 |21:20 |2 |21:27 | 20:32 |19:21 | 18:15 17 09:09 (6) | 16:24 | 16:16 25 10:29 (4)
24108:15 | 07:21 08:20 (6) | 06:19 | 06:10 | 05:20 | 0 | 05:33 | 06:21 |07:11 | 08:02 08:53 (6) | 07:56 | 08:29 10:05 (4)
| 16:56 |17:53 20 08:40 (6) | 18:42 | 20:34 |21:21 |2 | 21:26 | 20:30 | 19:19 | 18:13 15 09:08 (6) | 16:23 | 16:16 25 10:30 (4)
25| 08:14 | 07:19 08:21 (6) | 06:17 106:08  [05:19 |0 |05:34  |06:23  |07:43 | 07:03 07:54 (6) | 07:57 1 08:29 10:06 (4)
| 16:58 [17:55 19 08:40 (6) | 18:43 |20:36  [21:23 |2 |21:24  |2027  [1947  [17:11 13 08:07 (6) | 16:22 116:17 24 10:30 (4)
26| 08:12 | 07:17 08:21 (6) | 06:14 | 06:06 | 05:17 | 0 | 05:36 | 06:24 |07:14 | 07:05 07:57 (6) | 07:59 | 08:29 10:06 (4)
|17:00 |17:56 18  08:39 (6) | 18:45 | 20:37 |21:24 |2 |21:23 | 20:25 | 19:15 | 17:09 7 08:04(6) | 16:21 | 16:18 24 10:30 (4)
27 | 08:11 | 07:15 08:23 (6) | 06:12 | 06:04 | 05:16 | 0 | 05:37 | 06:26 | 07:16 | 07:07 | 08:00 10:02 (4) | 08:30 10:06 (4)
| 17:02 |17:58 15  08:38 (6) | 18:47 12039 [21:25 |2 21221 [2023  [19:42  [17:07 | 16:21 8 10:10(4) [16:18 25  10:31 (4)
28]08:10 | 07:13 08:23 (6) | 06:10 | 06:02 | 05:15 | 0 | 05:39 | 06:28 | 07:18 | 07:09 | 08:02 10:01 (4) | 08:30 10:08 (4)
|17:03 |18:00 12 08:35 (6) | 18:49 |20:41  [21:26 |2 |21:20  |2021  [19:0  [17:05 [16:220 12 10:13(4)|16:19 24 10:32(4)
29 | 08:08 | | 07:08 | 06:00 | 05:14 | 0 | 05:40 | 06:29 |07:19 | 07:10 | 08:03 09:59 (4) | 08:30 10:08 (4)
| 17:05 | | 19:50 | 20:42 |21:28 |2 |21:18 | 20:19 | 19:08 |17:03 | 16:19 15 10:14 (4) | 16:20 24 10:32(4)
30 | 08:07 | 107:05 105:58  [05:13 | 0! |05:42  |06:31  |07:21  |07:12 | 08:05 09:59 (4) | 08:30 10:09 (4)
|17:07 | 119:52 |20:44  |21:29  |21:45  [21:47  |20:16  [19:05  |17:01 |16:18 16  10:15(4) | 16221 24 10:33 (4)
31108:05 | | 07:03 | | 05:12 | | 05:43 | 06:32 | | 07:14 | | 08:30 10:08 (4)
|117:09 | | 19:54 | |21:30 | |21:15 | 20:14 | | 16:59 | | 16:22 24 10:32 (4)
Sonnenscheinstunden | 260 | 278 | 367 | 416 | 484 | 498 | 501 | 453 | 381 | 332 | 267 | 245
astr.max.mdgl.Beschattung | 291 | 221 | 4 | | | | | | | 228 | 51 | 723

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

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

WindPRO, entwickelt von EMD International A/S, Niels Jernesvej 10, DK-9220 Aalborg @, Tel. +45 96 35 44 44, Fax +45 96 35 44 46, e-mail: windpro@emd.dk



WindPRO version 2.8.552 Jul 2012

ﬁro]ek(: Beschreibung: Ausdruck/Seite
Wichtige ergédnzende Anmerkungen z.B. zur Datengrundlage befinden sich im Textteil der 14.08.2014 11:16 / 29
Twerberg—GE—AUQUSH 4 Untersuchung. Bei den MaBstében der dargestellten Karten handelt es sich um

Naherungswerte Lizenzierter Anwender:
Die ISO-Schattenliniendarstellung (jahrliche Belastung fiir einen Rezeptor mit 360°- enveco GmbH
Rundumblick in 0 m Héhe tiber Grund) erfolgt fiir einen begrenzten Ausschnitt der dargestellten Grevener StraBe 61c

Karte und nur fiir den in der Legende angegebenen Bereich der Schattenwurfdauer. DE-48149 Munster

Die WEA-Typen wurden dem WEA-Katalog der Software entnommen. Daher miissen die in der (+49) 0251 - 315810
WEA-Liste angegebenen Parameter nicht notwendigerweise mit den Projektparametern enveco / mail@enveco.de
Ubereinstimmen. Berechnet:

SHADOW Kalender

: ImmissionspunktberechnungSchattenrezeptor: AC - IP AC

oraussetzungen fur Berechnung des Schattenwurfs
Die dargestellten Zeiten sind die astronomisch maximal mégliche Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint taglich von Sonnenauf- bis -untergang
Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb
|Januar |Februar  |[Marz |April |Mai |Juni |Juli |August  |September |Oktober |November |Dezember
[ \ I [ | \ I [ | \
1108:30 11:34 (4 107:11 | 07:01 105:56 | 05:11 ] 05:09 |05:45 | 06:34 | 07:22 08:45 (6) | 07:16 | 08:06
| 16:23 57 14:05 (5 | 18:02 119:55 | 20:46 |21:31 | 21:45 |21:14 |20:12 | 19:03 31 09:16 (6) | 16:57 |16:17 40
208:30 11:34 (4] | 07:09 | 06:58 | 05:54 | 05:11 | 05:09 | 05:46 | 06:36 | 07:24 08:46 (6) | 07:18 | 08:08
| 16:24 57  14:06 (5 | 18:04 | 19:57 | 20:47 | 21:32 | 21:45 |21:12 | 20:10 | 19:01 30 09:16 (6) | 16:56 | 16:17 40
308:30 11:35 (4 | 07:06 |06:56  [05:53  [05:10  |05:110 | 05:48 | 06:37 107:26 08:47 (6) | 07:19 | 08:09
| 16:25 56  14:06 (5 | 18:05 |19:59 | 2049  |21:33 | 21:44 |21:10 | 20:08 |18:58 27 09:14 (6) | 16:54 |16:16 40
408:30 11:35 (4 | 07:04 | 06:54 | 05:51 | 05:09 | 05:11 | 05:49 | 06:39 | 07:27 08:48 (6) | 07:21 | 08:10
| 16:26 54 14:05 (5 | 18:07 | 20:00 | 20:51 |21:34 | 21:44 |21:09 | 20:05 | 18:56 24 09:12(6) | 16:52 | 16:16 48
5108:29 11:35 (4 | 07:02 | 06:52 | 05:49 | 05:08 | 05:11 | 05:51 | 06:40 | 07:29 08:50 (6) | 07:23 | 08:12
|16:28 53 14:05(5 | 18:09 [20:02  [20:52  [21:35  |2143  |21:07  |20:03 11854 20 09:10 (6) | 16:50 | 16:15 50
6]08:29 11:35 (4 ] 07:00 |06:49 | 05147 | 05:08 ] 05:12 |05:552 | 06:42 107:31 08:53 (6) | 07:25 | 08:13
1 16:29 52 14:04 (5 | 18:11 |20:04  |20:54  [21:36  |21:43  [21:05  |20:01 [18:52 14 09:07 (6) | 16:48 | 16:15 52
708:29 11:36 (4] | 06:58 08:19 (6) | 06:47 | 05:45 | 05:07 | 05:13 | 05:54 | 06:44 | 07:32 | 07:26 | 08:14
| 16:30 51 14:04 (5 | 18:12 10 08:29 (6) | 20:05 | 20:56 |21:37 | 21:42 | 21:03 | 19:58 | 18:49 | 16:47 | 16:14 54
808:28 11:36 (4 | 06:55 08:14 (6) | 06:45  |05:43  |05:07  |05:14  |0555  |06:45 107:34 | 07:28 | 08:16
116:31 48 14:03 (5 | 18:14 18 08:32(6) |20:07  |20:57  |21:38 | 21:42 |21:01 | 19:56 | 18:47 | 16:45 | 16:14 55
908:28 11:37 (4 | 06:53 08:12 (6) | 06:43 | 05:42 | 05:06 | 05:15 | 05:57 | 06:47 | 07:36 |1 07:30 | 08:17
| 16:33 40 12:17 (4 |18:16 22 08:34 (6) | 20:09 | 20:59 |21:39 |21:41 |21:00 | 19:54 | 18:45 | 16:43 | 16:14 56
10 | 08:27 11:37 (4 | 06:51 08:10 (6) | 06:40 | 05:40 | 05:06 | 05:16 |05:59 | 06:48 107:37 | 07:32 11:32 (4) | 08:18
|116:34 40 1217 (4 |18:18 26  08:36 (6) | 20:11 |21:00  |21:40  [21:40  |20:58 | 19:52 | 18:43 | 16:42 4 11:36 (4) | 16:13 57
11| 08:27 11:37 (4 | 06:49 08:08 (6) | 06:38 | 05:38 | 05:05 105:17 |06:00 | 06:50 1 07:39 1 07:34 11:27 (4) | 08:19
116:36 40 12:17 (4 [18:19 28 08:36(6) |20:12  |21:02  [21:40  [21:40  [20:56 | 19:49 | 18:40 [16:40 15  11:42(4) | 16:13 56
12| 08:26 11:37 (4] | 06:46 08:07 (6) | 06:36 | 05:37 | 05:05 | 05:18 | 06:02 | 06:52 | 07:41 | 07:35 11:25 (4) | 08:20
| 16:37 40  12:17 (4 | 18:21 30 08:37 (6) | 20:14 | 21:04 | 21:41 | 21:39 | 20:54 | 19:47 | 18:38 |16:39 20 11:45(4) | 16:13 57
13| 08:25 11:38 (4 | 06:44 08:06 (6) | 06:34  |05:35  |05:05 |05:19  |06:03  |06:53 1 07:43 | 07:37 11:22 (4) | 08:21
| 16:38 41 12:19 (4 |18:23 32 08:38(6) |20:16  |21:05  |21:42 | 21:38 120552 | 1945 | 18:36 116:37 24  11:46 (4) | 16:13 58
14| 08:25 11:39 (4 | 06:42 08:05 (6) | 06:31 | 05:34 | 05:05 | 05:20 | 06:05 | 06:55 | 07:44 |1 07:39 11:21 (4) | 08:22
| 16:40 40 12:19 (4 | 18:25 34 08:39 (6) | 20:17 | 21:07 | 21:42 |21:37 | 20:50 | 19:42 | 18:34 | 16:36 27 11:48 (4) [16:13 57
15 | 08:24 11:39 (4 | 06:40 08:04 (6) |06:29  |05:32  |05:04 | 05:22 |06:07 | 06:56 09:02 (6) | 07:46 | 07:41 11:20 (4) | 08:23
| 16:42 40 12:19 (4 |18:226 34 08:38(6) [20:19  [21:08  [21:43  [21:36  |20:48 | 19:40 9 09:11(6) | 18:32 |16:3¢ 29 11:49 (4) | 16:13 58
16 | 08:23 11:40 (4 | 06:37 08:04 (6) | 06:27 | 05:30  |05:04  |05:23 |06:08 | 06:58 08:57 (6) | 07:48 | 07:42 11:19 (4) | 08:24
| 16:43 39  12:19 (4 | 18:28 34 08:38 (6) | 20:21 |21:10 |21:43 |21:35 | 20:46 19:38 17 09:14 (6) | 18:30 | 16:33 31 11:50 (4) | 16:13 58
17 | 08:22 11:40 (4] | 06:35 08:03 (6) | 06:25 | 05:29 | 05:04 | 05:24 | 06:10 | 07:00 08:55 (6) | 07:49 | 07:44 11:19 (4) | 08:24
| 16:45 40 12:20 (4 |18:30 36 08:39 (6) | 20:22 |21:11 | 21:44 |21:34 | 20:44 119:35 21 09:16 (6) | 18:27 |16:32 33 11:52(4) | 16:13 59
18 | 08:21 11:40 (4 | 06:33 08:02(6) |06:23  |05:28  |05:04  |05:25 | 06:11 107:01 08:52 (6) | 07:51 | 07:46 11:18 (4) | 08:25
| 16:46 39 12:19 (4 |18:32 36 08:38(6) |20:24  |21:13  [21:44  |21:33 |20:42  |19:33 25 09:17 (6) | 18:25 116:30 35 11:53 (4) | 16:14 59
19 | 08:20 11:40 (4 | 06:30 08:03 (6) | 06:21 | 05:26 | 05:04 | 05:26 | 06:13 | 07:03 08:51 (6) | 07:53 | 07:47 11:18 (4) | 08:26
| 16:48 39 12:19 (4 118:33 34 08:37 (6) | 20:26 |21:14 | 21:45 |21:32 | 20:40 | 19:31 28 09:19 (6) | 18:23 | 16:29 36 11:54 (4) [ 16:14 58
20| 08:19 11:41 (4 | 06:28 08:03 (6) | 06:19  |05:25  |05:04 | 05:28 |06:15 | 07:04 08:50 (6) | 07:55 | 07:49 11:18 (4) | 08:27
| 16:50 38 12:19 (4 |18:35 34 08:37(6)|20:27  |21:16  [2145  [21:31 |20:38  [19:28 30  09:20 (6) | 18:21 |16:28 37 11:55(4) | 16:14 58
2108:18 11:42 (4 | 06:26 08:02 (6) |06:16 | 05:23  |05:04 | 05:29 |06:16 | 07:06 08:48 (6) | 07:56 1 07:51 11:17 (4) | 08:27
| 16:51 37  12:19 (4 |1 18:37 33  08:35 (6) | 20:29 |21:17 | 21:45 |21:29 | 20:36 | 19:26 32 09:20 (6) | 18:19 | 16:27 38 11:55(4) | 16:15 59
22 |08:17 11:43 (4] | 06:24 08:03 (6) | 06:14 | 05:22 | 05:05 | 05:30 | 06:18 | 07:08 08:48 (6) | 07:58 | 07:52 11:17 (4) | 08:28
| 16:53 37 12:20 (4 | 18:38 32 08:35 (6) | 20:31 |21:18 | 21:45 |21:28 | 20:34 | 19:24 33  09:21(6) | 18:17 | 16:26 38 11:55(4) | 16:15 59
2308:16 11:43 (4 | 06:21 08:03 (6) | 06:12 | 05:21 ]05:05 |05:32  |06:19 | 07:09 08:46 (6) | 08:00 | 07:54 11:17 (4) | 08:28
| 16:55 36 12:19 (4 118:40 31 08:34(6) |20:32  |21:20  |21:46 |21:27 120:32 | 19:21 34 09:20 (6) | 18:15 |16:24 39  11:56 (4) | 16:16 59
24 108:15 11:44 (4 | 06:19 08:03 (6) | 06:10 | 05:20 | 05:05 | 05:33 | 06:21 | 07:11 08:46 (6) | 08:02 | 07:56 11:18 (4) | 08:29
| 16:56 35 12:19 (4 | 18:42 29 08:32(6) | 20:34 |21:21 | 21:46 |21:25 |20:30 | 19:19 35 09:21(6) | 18:13 | 16:23 39 11:57 (4) | 16:16 58
2508:13 11:46 (4 | 06:17 08:05 (6) | 06:08 | 05:18 | 05:06 | 05:34 |06:23  |07:13 08:46 (6) | 07:03 | 07:57 11:17 (4) | 08:29
116:58 33 12:19 (4 |18:43 25 08:30(6)20:36  [21:23  [21:46  |21:24  |20:27  [19:17 35 09:21 (6) [ 17:11 |16:22 40 11:57 (4) | 16:17 59
26| 08:12 11:46 (4 | 06:14 08:06 (6) | 06:06 | 05:17 | 05:06 | 05:36 |06:24 | 07:14 08:45 (6) | 07:05 | 07:59 11:18 (4) | 08:29
| 17:00 31 12:17 (4] | 18:45 22 08:28 (6) | 20:37 | 21:24 | 21:46 |21:23 | 20:25 [ 19:15 35  09:20 (6) | 17:09 | 16:21 39 11:57 (4) | 16:18 58
27 | 08:11 11:48 (4] | 06:12 08:08 (6) | 06:04 | 05:16 | 05:06 | 05:37 | 06:26 | 07:16 08:45 (6) | 07:07 | 08:00 11:18 (4) | 08:30
| 17:02 29 12:17 (4] | 18:47 18  08:26 (6) | 20:39 |21:25 | 21:46 |21:21 |20:23 [19:12 35 09:20 (6) | 17:07 | 16:21 40 11:58 (4) | 16:18 58
28 | 08:09 11:49 (4 | 06:10 08:10 (6) | 06:02  |05:15  |05:07  |05:39  |06:27  |07:18 08:45 (6) | 07:09 | 08:02 11:18 (4) | 08:30
117:03 27 12:16 (4 | 18:49 12 08:22 (6) | 20:41 |21:26 | 21:46 | 21:20 | 20:21 119:10 34  09:19 (6) | 17:05 116:20 40 11:58 (4) | 16:19 58
29 | 08:08 11:51 (4 | 07:07 | 06:00 | 05:14 | 05:07 | 05:40 | 06:29 | 07:19 08:45 (6) | 07:10 | 08:03 11:18 (4) | 08:30
| 17:05 24 12:15(4 | 19:50 | 20:42 |21:28 | 21:45 |21:18 120:19 | 19:08 34 09:19(6) | 17:03 | 16:19 41 11:59 (4) [ 16:20 58
30 | 08:07 11:53 (4 | 07:05 |05:58  |05:13 | 05:08 | 05:42 | 06:31 107:21 08:46 (6) | 07:12 | 08:05 11:19 (4) | 08:30
117:07 20 12:13(4 | 19:52 |20:44  [21:229  [21:45  |21:47  |20:16  [19:05 32 09:18(6) | 17:01 |16:18 40  11:59 (4) | 16:21 58
31 |08:05 11:55 (4 1 07:03 | |05:12 | ] 05:43 |06:32 | 107:14 | | 08:30
117:09 15 12:10 (4 | 19:54 | |21:30 | 2115  |20:14 | | 16:59 | | 16:22 58
Sonnenscheinstunden | 260 | 367 | 416 | 484 | 498 | 501 | 453 | 381 | 332 | 267 | 245
astr.max.mogl.Beschattung | 1228 | 610 | | | | | | 469 | 146 | 685 | 1712
Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergegeben (Sommerzeit wie Bezugsjahr):
Tag im Monat Sonnenaufgang  (SS:MM) Zeitpunkt (SS:MM) Schattenanfang (WEA mit erstem Schatten)
Sonnenuntergang (SS:MM) Minuten mit Schatten Zeitpunkt (SS:MM) Schattenende (WEA mit letztem Schatten)
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Wichtige ergédnzende Anmerkungen z.B. zur Datengrundlage befinden sich im Textteil der 14.08.2014 11:16 / 30
Twerberg—GE—AUQUSH 4 Untersuchung. Bei den MaBstében der dargestellten Karten handelt es sich um

o Lizenzierter Anwender:
Naherungswerte.

Die ISO-Schattenliniendarstellung (jéhrliche Belastung fur einen Rezeptor mit 360°- enveco GmbH
Rundumblick in 0 m Héhe tber Grund) erfolgt fiir einen begrenzten Ausschnitt der dargestellten ~ Grevener StraBe 61c

Karte und nur fiir den in der Legende angegebenen Bereich der Schattenwurfdauer. DE-48149 Munster

Die WEA-Typen wurden dem WEA-Katalog der Software entnommen. Daher miissen die in der (+49) 0251 - 315810
WEA-Liste angegebenen Parameter nicht notwendigerweise mit den Projektparametern enveco / mail@enveco.de
Ubereinstimmen. Berechnet:

SHADOW Kalender

: ImmissionspunktberechnungSchattenrezeptor: AD - IP AD

oraussetzungen fur Berechnung des Schattenwurfs

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

|Januar |Februar |Marz |April |Mai |Juni [Juli |August  |September |Oktober |November |Dezember|
| | | | | |
108:30 | 08:04 | 07:11 16:55 (4) | 07:01 18:04 (6) \ 05:56 05:11 | 05:08 | 05:45 06:34 | 07:22 | 07:16 15:54 (1) | 08:06
16:23 [17:11 | 18:02 16 17:11 (4) | 19:55 16 18:20 (6) | 20:46 21:31 | 21:45 |21:13 20:12 |19:03 | 16:57 14 16:08 (1) | 16:17
208:30 | 08:02 16:27 (1) | 07:08 16:56 (4) | 06:58 18:07 (6) | 05:54 05:11 | 05:09 | 05:46 06:35 | 07:24 | 07:17 15:53 (1) | 08:08
16:24 |17:12 8 16:35(1) | 18:03 14 17:10 (4) | 19:57 9 18:16 (6) | 20:47 21:32 | 21:45 |21:12 20:10 119:01 | 16:55 16 16:09 (1) | 16:17
3108:30 | 08:00 16:25 (1) | 07:06 16:57 (4) | 06:56 | 05:52 05:10 | 05:10 | 05:48 06:37 | 07:26 | 07:19 15:53 (1) | 08:09
16:25 |17:14 11 16:36 (1) | 18:05 12 17:09 (4) | 19:59 | 20:49 21:33 | 21:44 |21:10 20:07 | 18:58 | 16:54 16 16:09 (1) | 16:16
4108:30 | 07:59 16:24 (1) | 07:04 16:59 (4) | 06:54 | 05:51 05:09 | 05:11 | 05:49 06:39 | 07:27 | 07:21 15:53 (1) | 08:10
16:26 |17:16 13 16:37 (1) | 18:07 7 17:06 (4) | 20:00 | 20:51 21:34 | 21:44 | 21:08 20:05 | 18:56 | 16:52 16 16:09 (1) | 16:16
5108:29 | 07:57 16:24 (1) | 07:02 06:51 | 05:49 05:08 | 05:11 | 05:51 06:40 | 07:29 | 07:23 15:54 (1) | 08:12
16:28 |17:18 15 16:39 (1) | 18:09 20:02 | 20:52 21:35 |21:43 | 21:07 20:03 | 18:54 | 16:50 15 16:09 (1) | 16:15
6]08:29 | 07:56 16:24 (1) | 07:00 06:49 | 05:47 05:08 | 05:12 | 05:52 06:42 | 07:31 | 07:25 15:54 (1) | 08:13
16:29 |17:20 15 16:39 (1) | 18:11 20:04 | 20:54 21:36 |21:43 | 21:05 20:01 | 18:52 | 16:48 15 16:09 (1) | 16:15
7108:29 | 07:54 16:23 (1) | 06:58 06:47 | 05:45 05:07 | 05:13 | 05:54 06:43 | 07:32 | 07:26 15:55 (1) | 08:14
16:30 |17:22 16 16:39 (1) | 18:12 20:05 | 20:55 21:37 | 21:42 | 21:03 19:58 | 18:49 | 16:47 13 16:08 (1) | 16:14
808:28 | 07:52 16:23 (1) | 06:55 06:45 | 05:43 05:07 | 05:14 | 05:55 06:45 | 07:34 | 07:28 15:56 (1) | 08:15
16:31 |17:23 16 16:39 (1) | 18:14 20:07 | 20:57 21:38 | 21:42 | 21:01 19:56 |18:47 | 16:45 11 16:07 (1) | 16:14
908:28 | 07:50 16:24 (1) | 06:53 06:42 | 05:42 05:06 | 05:15 | 05:57 06:47 | 07:36 | 07:30 15:58 (1) | 08:17
16:33 |17:25 15 16:39 (1) | 18:16 20:09 | 20:59 21:39 | 21:41 | 21:00 19:54 | 18:45 | 16:43 7 16:05(1) | 16:14
10 | 08:27 | 07:49 16:24 (1) | 06:51 06:40 | 05:40 05:06 | 05:16 | 05:59 06:48 18:01 (6) | 07:37 17:33 (4) | 07:32 08:18
16:34 |17:27 14 16:38 (1) | 18:18 20:10 | 21:00 21:40 | 21:40 | 20:58 19:51 8 18:09 (6) | 18:43 9 17:42(4) | 16:42 16:13
11 08:27 | 07:47 16:26 (1) | 06:49 06:38 | 05:38 05:05 | 05:17 | 06:00 06:50 17:56 (6) | 07:39 17:30 (4) | 07:33 08:19
16:35 |17:29 13 16:39 (1) [ 18:19 20:12 | 21:02 21:40 |21:39 | 20:56 19:49 16 18:12(6) | 18:40 13 17:43 (4) | 16:40 16:13
12| 08:26 | 07:45 16:27 (1) | 06:46 06:36 | 05:37 05:05 | 05:18 | 06:02 06:52 17:54 (6) | 07:41 17:29 (4) | 07:35 15:31 (3) | 08:20
16:37 |17:31 10 16:37 (1) | 18:21 20:14 |21:03 21:41 |21:39 | 20:54 19:47 20 18:14(6) | 18:38 15 17:44 (4) | 16:39 4 15:35(3) | 16:13
13 08:25 | 07:43 16:29 (1) | 06:44 06:34 | 05:35 05:05 | 05:19 | 06:03 06:53 17:52 (6) | 07:42 17:28 (4) | 07:37 15:29 (3) | 08:21
16:38 |17:33 6 16:35(1) [ 18:23 20:15 | 21:05 21:42 |21:38 | 20:52 19:45 22 18:14(6) | 18:36 16 17:44 (4) | 16:37 9 15:38(3) | 16:13
14| 08:25 | 07:41 | 06:42 06:31 | 05:33 05:05 | 05:20 | 06:05 06:55 17:50 (6) | 07:44 17:28 (4) | 07:39 15:28 (3) | 08:22
16:40 |17:34 |18:25 20:17 | 21:07 21:42 |21:37 | 20:50 19:42 25 18:15(6) | 18:34 17 17:45(4) | 16:36 11 15:39 (3) | 16:13
15 08:24 | 07:39 | 06:39 17:11 (6) | 06:29 | 05:32 05:04 | 05:21 | 06:06 06:56 17:50 (6) | 07:46 17:27 (4) | 07:40 15:27 (3) | 08:23
16:41 |17:36 | 18:26 11 17:22(6) | 20:19 | 21:08 21:43 |21:36 | 20:48 19:40 26 18:16 (6) | 18:32 18 17:45(4) | 16:34 13 15:40 (3) | 16:13
16| 08:23 15:56 (3) | 07:37 | 06:37 17:08 (6) | 06:27 | 05:30 05:04 | 05:23 | 06:08 06:58 17:48 (6) | 07:48 17:27 (4) | 07:42 15:27 (3) | 08:24
16:43 5 16:01(3) [17:38 |18:28 17 17:25(6) | 20:21 |21:10 21:43 |21:35 | 20:46 19:38 28 18:16(6) | 18:29 17 17:44 (4) | 16:33 14 15:41(3) [ 16:13
17 | 08:22 15:55 (3) | 07:35 | 06:35 17:06 (6) | 06:25 | 05:29 05:04 | 05:24 | 06:10 07:00 17:47 (6) | 07:49 17:27 (4) | 07:44 15:27 (3) | 08:24
16:45 8 16:03 (3) | 17:40 |18:30 21 17:27 (6) | 20:22 |21:11 21:44 | 21:34 | 20:44 19:35 30 18:17(6) | 18:27 16 17:43 (4) | 16:32 14 15:41(3) | 16:13
18| 08:21 15:53 (3) | 07:33 | 06:33 17:03 (6) | 06:23 | 05:27 05:04 | 05:25 | 06:11 07:01 17:46 (6) | 07:51 17:28 (4) | 07:46 15:27 (3) | 08:25
16:46 11 16:04 (3) | 17:42 | 18:31 24 17:27 (6) | 20:24 |21:13 21:44 |21:33 | 20:42 19:33 30 18:16(6) | 18:25 15 17:43 (4) | 16:30 15 15:42 (3) | 16:14
19 | 08:20 15:53 (3) | 07:31 | 06:30 17:02 (6) | 06:21 | 05:26 05:04 | 05:26 | 06:13 07:03 17:46 (6) | 07:53 17:29 (4) | 07:47 15:28 (3) | 08:26
16:48 12 16:05(3) | 17:44 |18:33 26 17:28 (6) | 20:26 |21:14 21:45 |21:32 | 20:40 19:31 30 18:16(6) | 18:23 12 17:41 (4) | 16:29 14 1542 (3) | 16:14
20 | 08:19 15:53 (3) | 07:29 | 06:28 17:01 (6) | 06:18 | 05:25 05:04 | 05:28 | 06:15 07:04 17:45 (6) | 07:54 17:31 (4) | 07:49 15:27 (3) | 08:26
16:49 13 16:06 (3) | 17:45 | 18:35 28 17:29 (6) | 20:27 |21:16 21:45 |21:31 | 20:38 19:28 30 18:15(6) | 18:21 8 17:39 (4) | 16:28 15 15:42 (3) | 16:14
2108:18 15:53 (3) | 07:27 17:02 (4) | 06:26 17:00 (6) | 06:16 | 05:23 05:04 | 05:29 | 06:16 07:06 17:45 (6) | 07:56 | 07:51 15:28 (3) | 08:27
16:51 14 16:07 (3) | 17:47 3 17:05(4) | 18:37 29 17:29 (6) | 20:29 |21:147 21:45 |21:29 | 20:36 19:26 30 18:15(6) | 18:19 | 16:27 14 15:42 (3) | 16:15
22|08:17 15:53 (3) | 07:25 16:59 (4) | 06:23 17:00 (6) | 06:14 | 05:22 05:05 | 05:30 | 06:18 07:08 17:45 (6) | 07:58 | 07:52 15:29 (3) | 08:28
16:53 15 16:08 (3) | 17:49 10 17:09 (4) | 18:38 29 17:29 (6) | 20:31 |21:18 21:45 |21:28 |20:34 19:24 29 18:14(6) | 18:17 | 16:25 13 15:42 (3) | 16:15
23 |08:16 15:53 (3) | 07:23 16:57 (4) | 06:21 16:59 (6) | 06:12 | 05:21 05:05 | 05:32 | 06:19 07:09 17:45 (6) | 08:00 | 07:54 15:30 (3) | 08:28
16:55 14 16:07 (3) [ 17:51 13 17:10 (4) | 18:40 30 17:29 (6) | 20:32 |21:20 21:46 | 21:27 |20:32 19:21 28 18:13(6) | 18:15 | 16:24 12 15:42 (3) | 16:16
24 |08:15 15:53 (3) | 07:21 16:56 (4) | 06:19 16:58 (6) | 06:10 | 05:20 05:05 | 05:33 | 06:21 07:11 17:46 (6) | 08:01 | 07:56 15:31 (3) | 08:29
16:56 15 16:08 (3) | 17:53 16 17:12(4) | 18:42 31 17:29 (6) | 20:34 | 21:21 21:46 | 21:25 | 20:29 19:19 26 18:12(6) | 18:13 | 16:23 11 15:42(3) [ 16:16
25108:13 15:53 (3) | 07:19 16:56 (4) | 06:17 16:58 (6) | 06:08 | 05:18 05:05 | 05:34 | 06:23 07:13 17:46 (6) | 07:03 | 07:57 15:32 (3) | 08:29
16:58 15 16:08 (3) | 17:55 16 17:12(4) [ 18:43 30 17:28(6) | 20:36 |21:22 21:46 | 21:24 | 20:27 19:7 24 18:10(6) [ 17:11 | 16:22 8 1540 (3) | 16:17
26 | 08:12 15:54 (3) | 07:17 16:55 (4) | 06:14 16:59 (6) | 06:06 | 05:17 05:06 | 05:36 | 06:24 07:14 17:47 (6) | 07:05 | 07:59 15:34 (3) | 08:29
17:00 14 16:08 (3) | 17:56 18 17:13(4) | 18:45 29 17:28(6) | 20:37 |21:24 21:46 |21:23 | 20:25 19:14 22 18:09 (6) | 17:09 | 16:21 5 15:39(3) | 16:18
27 |08:11 15:55 (3) | 07:15 16:54 (4) | 06:12 16:58 (6) | 06:04 | 05:16 05:06 | 05:37 | 06:26 07:16 17:49 (6) | 07:07 | 08:00 08:30
17:02 13 16:08 (3) | 17:58 18 17:12(4) [ 18:47 29 17:27 (6) | 20:39 |21:25 21:46 |21:21 | 20:23 19:12 18 18:07 (6) | 17:07 | 16:20 16:18
28 | 08:09 15:56 (3) | 07:13 16:55 (4) | 06:10 16:59 (6) | 06:02 | 05:15 05:07 | 05:39 | 06:27 07:17 17:50 (6) | 07:09 | 08:02 08:30
17:03 11 16:07 (3) | 18:00 17 17:12(4) | 18:48 27 17:26 (6) | 20:41 |21:26 21:46 | 21:20 | 20:21 19:10 14 18:04 (6) | 17:05 | 16:20 16:19
29 | 08:08 15:57 (3) | | 07:07 18:00 (6) | 06:00 | 05:14 05:07 | 05:40 | 06:29 07:19 17:55 (6) | 07:10 15:58 (1) | 08:03 08:30
17:05 9 16:06 (3) | | 19:50 25 18:25(6) | 20:42 |21:28 21:45 |21:18 |20:19 19:08 4 17:59 (6) | 17:03 7 16:05(1) | 16:19 16:20
30 | 08:07 16:00 (3) | | 07:05 18:01 (6) | 05:58 | 05:13 05:08 | 05:42 | 06:31 07:21 |07:12 15:55 (1) | 08:05 08:30
17:07 4 16:04(3) | | 19:52 23 18:24 (6) | 20:44 |21:29 21:45 |21:47 | 20:16 19:05 [17:01 11 16:06 (1) | 16:18 16:21
311 08:05 | 107:03 18:02 (6 1 05:12 |05:43 | 06:32 |07:14 1554 (1) | 08:30
17:09 | 11954 20 18:22 (6 | 21:30 |21:15 | 20:14 |16:59 13 16:07 (1) | 16:22
Sonnenscheinstunden | 260 | 278 | 367 416 | 484 498 | 501 | 453 381 | 332 | 267 245
astr.max.mogl.Beschattung 173 | 263 | 478 25 | | | 460 | 187 | 295

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

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

WindPRO, entwickelt von EMD International A/S, Niels Jernesvej 10, DK-9220 Aalborg @, Tel. +45 96 35 44 44, Fax +45 96 35 44 46, e-mail: windpro@emd.dk



WindPRO version 2.8.552 Jul 2012

ﬁro]ek(: Beschreibung: Ausdruck/Seite
Wichtige ergédnzende Anmerkungen z.B. zur Datengrundlage befinden sich im Textteil der 14.08.2014 11:16 / 31
Twerberg—GE—AUQUSH 4 Untersuchung. Bei den MaBstében der dargestellten Karten handelt es sich um Lizenzierter Anwender:
N&herungswerte. enierier ArLeneer

Die ISO-Schattenliniendarstellung (jéhrliche Belastung fur einen Rezeptor mit 360°- enveco GmbH
Rundumblick in 0 m Héhe tber Grund) erfolgt fiir einen begrenzten Ausschnitt der dargestellten ~ Grevener StraBe 61c

Karte und nur fiir den in der Legende angegebenen Bereich der Schattenwurfdauer. DE-48149 Munster

Die WEA-Typen wurden dem WEA-Katalog der Software entnommen. Daher miissen die in der (+49) 0251 - 315810
WEA-Liste angegebenen Parameter nicht notwendigerweise mit den Projektparametern enveco / mail@enveco.de
Ubereinstimmen. Berechnet:

SHADOW Kalender

: ImmissionspunktberechnungSchattenrezeptor: AE - IP AE

oraussetzungen fur Berechnung des Schattenwurfs
Die dargestellten Zeiten sind die astronomisch maximal mégliche Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint taglich von Sonnenauf- bis -untergang
Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb
|Januar  |Februar |Marz |April |Mai |[Juni [Juli |Augusl |SeptembetOktober |November|Dezember
| | | | | | | | | |
1]08:30 |08:04 |07:11  |07:01  |05:56 | 05:12 05:54 (7) | 05:09 06:03 (7) | 0545 |06:34 |07:22  |07:16  |08:06
|16:23 [ 17:11 |18:02  [19:55  |20:46 |21:31 21 06:15(7) |21:45 14 06:17(7)|21:13  |20:12  [19:03  |[16:57  |16:17
2]08:30 |08:02 |07:09 |06:558 | 05:54 | 05:11 05:54 (7) | 05:09 06:04 (7) | 05:46  |06:36  |07:24  |07:17 | 08:08
|16:24  [17:12  |18:04  [19:57 | 20:47 |21:32 21 06:15(7) |21:45 14 06:18(7)[21:12  [20:10  [19:01  |1656 | 16:17
3/08:30 |08:00 |07:06 |06:56 | 05:53 | 05:10 05:55 (7) | 05:10 06:03 (7) | 05:48  |06:37  |07:26 | 07:19 | 08:09
|16:225  |17:14  |18:05  |19:59  |20:49 |21:33 20 06:15(7) |21:44 15 06:18(7)|21:10  |20:07 |18:58 |16:554 | 16:16
4108:30 | 07:59 | 07:04 | 06:54 | 05:51 | 05:09 05:55 (7) | 05:11 06:03 (7) | 05:49 | 06:39 | 07:27 | 07:21 | 08:10
|16:27  |17:16  |18:07  |20:00 | 20:51 |21:3¢ 20 06:15(7) |21:44 16 06:19(7)|21:08  |20:05 |1856 |16:52  |16:16
5|0829 |07:57  |07:02  |06:52 | 05:49 | 05:09 05:56 (7) | 05:12 06:03 (7) [05:51  [06:40  |07:29  |07:23 | 08:12
|16:28  |17:18  |18:09  [20:02  |20:52 |21:35 18 06:14(7) |21:43 17 06:20(7)|21:07 |20:03 | 1854  |16:550 | 16:15
60829 |07:56  |07:00 |06:49 | 05:47 | 05:08 05:57 (7) | 05:12 06:03 (7) | 05:52 | 06:42 | 07:31 | 07:25 | 08:13
|16:29  [17:20 | 18:11 |20:04  |20:54 |21:36 17 06:14(7) |21:43 18 06:21(7) |21:05  |20:01 |18:52  |16:49  |16:15
710829 |07:54 | 06:58 | 06:47 | 0545 | 05:07 05:57 (7) | 05:13 06:03 (7) | 05:54  |06:44  |07:32  |07:26 | 08:14
|16:30  [17:22  [18:12  [20:05  |20:55 |21:37 17 06:14(7) |21:42 18 06:21(7) [21:03  [19:58 | 18:49  |16:47  |16:14
8|08:28 |07:52 | 06:55 | 06:45 | 05:44 | 05:07 05:57 (7) | 05:14 06:02 (7) | 05:56  |06:45  |07:3¢  |07:28 | 08:15
|16:32  |17:24  |18:14  |20:07  |20:57 |21:38 17 06:14(7) |21:42 19 06:21(7) |21:01  |19:56  |18:47  |1645 |16:14
9 |08:28 | 07:50 | 06:53 | 06:43 | 05:42 | 05:06 05:58 (7) | 05:15 06:02 (7) | 05:57 | 06:47 | 07:36 |1 07:30 | 08:17
|16:33  |17:25  |18:16  [20:09  |20:59 |21:39 16 06:14 (7) | 21:41 19 06:21(7)[21:00 |19:54 | 18:45  |16:44  |16:14
1008:27  [07:49  |06:51  |06:40 | 05:40 | 05:06 05:58 (7) | 05:16 06:02(7) 0559  [06:48  |07:37  |07:32 | 08:18
|16:3¢  |17:27  |18:18  [20:10  |21:00 |21:40 15 06:13(7) |21:40 20 06:22(7)|20:58  |19:52 | 18:43  |16:42  |16:14
11108:27 | 07:47 |06:49  |06:38 | 05:38 | 05:06 05:59 (7) | 05:17 06:02 (7) | 06:00 | 06:50 | 07:39 | 07:33 | 08:19
|16:36  [17:29  |18:19  [20:12  |21:02 |21:40 14 06:13(7) |21:39 20 06:22(7) |20:56 | 1949  [18:40 |[1640 |16:13
12|08:26  |07:45 | 06:46 | 06:36 | 05:37 | 05:05 06:00 (7) | 05:18 06:02 (7) | 06:02  |06:52 | 07:41 |07:35 | 08:20
|16:37  [17:31  [18:21  [20:114  |21:03 |21:41 13 06:13(7) |21:39 21 06:23(7) [20:54  [19:47  |18:38 |16:39  |16:13
13|08:25 |07:43 | 06:44 | 06:34 | 05:35 | 05:05 06:01 (7) | 05:19 06:02 (7) | 06:03  |06:53  |0742  |07:37  |08:21
|16:39  |17:33  |18:223  |20:15  |21:05 |21:42 12 06:13(7) |21:38 21 06:23(7) |20:52  |1945 |18:36 |16:37  |16:13
14 | 08:25 | 07:41 | 06:42 | 06:31 | 05:34 05:59 (7) | 05:05 06:00 (7) | 05:20 06:01 (7) | 06:05 | 06:55 | 07:44 | 07:39 | 08:22
|16:40  |17:35  |1825  |20:17  |21:07 8 0607 (7)|21:42 12 06:12(7)|21:37 22 06:23(7) |20:50  |19:42  |18:34  |16:36 | 16:13
15/08:24  [07:39  |06:40  |06:29 | 05:32 05:58 (7) | 05:05 06:01 (7) | 05:22 06:02 (7) [ 06:07  |06:56  |07:46  |07:40 | 08:23
|16:42  |17:36  |18:26  [20:19  [21:08 11 06:09(7) |21:43 11 06:12(7)|21:36 22 06:24(7) | 20:48  |19:40  |18:32 [16:34  |16:13
16|08:23  |07:37  |06:37 | 06:27 | 05:31 05:57 (7) | 05:04 06:02 (7) | 05:23 06:02 (7) | 06:08 | 06:58 | 07:48 | 07:42  |08:23
|16:43  [17:38  |18:28  |20:21 |21:10 14 06:11(7) [2143 10 06:12(7)|21:35 23 06:25(7) |20:46  [19:38  [18:30  [16:33  |16:13
17108:22  |07:35 | 06:35 |06:25 | 05:29 05:55 (7) | 05:04 06:02 (7) | 05:24 06:02(7) | 06:10  |07:00  |07:49  |07:44  |08:24
|16:45  [17:40  |18:30  [20:22  |21:11 16 06:11(7)|21:44 10 06:12(7)|21:34 23 06:25(7) |20:44  [19:35  [1827  [16:32  |16:14
18 | 08:21 |07:33  |06:33 | 06:23 | 05:28 05:54 (7) | 05:04 06:02 (7) | 05:25 06:02 (7) | 06:11 | 07:01 | 07:51 |07:46 | 08:25
|16:46  |17:42  |18:31  [20:224  |21:13 18 06:12(7)|21:44 10 06:12(7)|21:33 23 06:25(7) [20:42  |19:33  |18:25  [16:30 | 16:14
191 08:20 | 07:32 | 06:30 | 06:21 | 05:26 05:54 (7) | 05:04 06:03 (7) | 05:26 06:02 (7) | 06:13 | 07:03 | 07:53 | 07:47 | 08:26
|16:48 | 17:44  |18:33  |20:26  |21:14 19 06:13(7) | 21:45 9 06:12(7)|21:832 22 06:24(7)|20:40 | 19:31 [18:23 | 16:29 | 16:14
2008:19  |07:29  |06:28  |06:19 | 05:25 05:54 (7) | 05:04 06:04 (7) | 05:28 06:02 (7) 06:15  [07:04  |07:54  |07:49 | 08:26
|16:50 | 17:46  |18:85  |20:27  |21:15 20 06:14 (7) | 21:45 9 06:13(7)|21:830 22 06:24(7)|20:38  |19:28 | 18:21 |16:28 | 16:14
21]08:18 |07:27 |06:226 |06:16  |05:24 05:53 (7) | 05:05 06:04 (7) | 05:29 06:03 (7) | 06:16 | 07:06 | 07:56 | 07:51 | 08:27
| 16:51 [17:47 1837  [20:29  [21:17 21 06:14(7) | 21:45 9 06:13(7)|21:29 22 06:25(7)|20:36  |19:26  |18:19  [16:27  |16:15
22|08:17 |07:25 |06:24  |06:14  |05:22 05:52 (7) | 05:05 06:04 (7) | 05:30 06:03 (7) | 06:18  |07:08  |07:58  |07:52 | 08:28
|16:53  [17:49  |18:38  [20:31  [21:18 22 06:14(7) | 21:45 9 06:13(7)|21:28 21 06:24(7) [20:34  |19:24  |18:17  |1626  |16:15
23|08:16  |07:23 | 06:21 |06:12 | 05:21 05:52 (7) | 05:05 06:04 (7) | 05:32 06:03(7) | 06:19  |07:09  |08:00 |07:54  |08:28
|16:55  |17:51  [18:40  [20:32  [21:20 23 06:15(7) | 21:45 9 06:13(7)|21:27 21 06:24(7)|20:32  [19:21  [18:15  [16:25  |16:16
24 108:15 | 07:21 | 06:19 | 06:10 | 05:20 05:52 (7) | 05:05 06:05 (7) | 05:33 06:03 (7) | 06:21 | 07:11 | 08:01 | 07:55 | 08:28
|16:56  |17:53  |18:42  |20:34  |21:221 23  06:15(7) | 21:46 9 06:14(7)|21:225 20 06:23(7)|20:29  |19:19  [18:13  [16:23  |16:16
250813  |07:19  |06:7  |06:08 | 05:19 05:53 (7) | 05:06 06:04 (7) | 05:35 06:04 (7) [06:23  [07:13  |07:03  |07:57 | 08:29
|16:58  |17:55  |18:43  |20:36  |21:22 22 06:15(7) |21:46 10 06:14(7) |21:24 20 06:24 (7) |20:27  |19:17  [17:11 |16:22 | 16:17
26|08:12  |07:17  |06:14  |06:06  |05:17 05:53 (7) | 05:06 06:04 (7) | 05:36 06:05 (7) | 06:24 | 07:14 | 07:05 | 07:59 | 08:29
|17:00  |17:56 | 1845  |20:37  |21:24 22 06:15(7)|21:46 10 06:14(7)|21:23 18 06:23(7) [20:25  [19:14  [17:09  |16:22  |16:18
27| 08:11 |07:15  |06:12 | 06:04 | 05:16 05:53 (7) | 05:06 06:04 (7) | 05:37 06:06 (7) | 06:26  |07:16  |07:07  |08:00 | 08:29
[17:02  [17:58  |1847  |20:39  |21:225 22 06:15(7)|2146 11 06:15(7)|21:21 15 06:21(7)|20:23  [19:12  [17:07 [16:21  |16:19
28108:09 |07:13  |06:10  |06:02  |05:15 05:53 (7) | 05:07 06:04 (7) | 05:39 06:08 (7) | 06:27  |07:17  |07:09  |08:02  |08:30
|17:03  |18:00  |18:48  [20:41  |21:26 22 06:15(7)|21:45 11 06:15(7)|21:20 13 06:21(7)[20:21  |[19:10  [17:05 [16:20  |16:19
29 | 08:08 | | 07:07 | 06:00 | 05:14 05:53 (7) | 05:07 06:04 (7) | 05:40 06:09 (7) | 06:29 | 07:19 | 07:10 | 08:03 | 08:30
117:05 | |19:50 20142  |21:27 22 06:15(7)|21:45 12 06:16(7) |21:18 10 06:19(7)[20:19  |[19:08  |17:03  |16:19  |16:20
30|08:07 | |07:05  |05:58  |05:13 05:53 (7) | 05:08 06:03 (7) | 05:42 06:11(7) [06:31  [07:21  |07:12  |08:05 | 08:30
117:07 | |19:52 | 20:44  |21:29 22 06:15(7) | 2145 13  06:16 (7) | 21:17 6 06:17(7)|20:16  |19:05  |17:01 |16:18 | 16:21
310805 | 107:03 | | 05:12 05:54 (7) | | 05:43 |06:32 | |07:14 | | 08:30
[17:09 | [19:54 | [21:30 21 06:15(7) | |21:15 |20:14 | [16:59 | | 16:22
Sonnenscheinstunden | 260 | 278 | 367 | 416 | 484 | 497 | 501 | 453 | 381 | 332 | 267 | 245
astr.max.mogl.Beschattung | | | | | 348 | 395 | 555 | | | | |
Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergegeben (Sommerzeit wie Bezugsjahr):
Tag im Monat Sonnenaufgang  (SS:MM) Zeitpunkt (SS:MM) Schattenanfang (WEA mit erstem Schatten)
Sonnenuntergang (SS:MM)  Minuten mit Schatten Zeitpunkt (SS:MM) Schattenende (WEA mit letztem Schatten)

WindPRO, entwickelt von EMD International A/S, Niels Jernesvej 10, DK-9220 Aalborg @, Tel. +45 96 35 44 44, Fax +45 96 35 44 46, e-mail: windpro@emd.dk



WindPRO version 2.8.552 Jul 2012

ﬁro]ek(: Beschreibung: Ausdruck/Seite
Wichtige ergédnzende Anmerkungen z.B. zur Datengrundlage befinden sich im Textteil der 14.08.2014 11:16 / 32
Twerberg—GE—AUQUSH 4 Untersuchung. Bei den MaBstében der dargestellten Karten handelt es sich um

o Lizenzierter Anwender:
Naherungswerte.

Die ISO-Schattenliniendarstellung (jéhrliche Belastung fur einen Rezeptor mit 360°- enveco GmbH
Rundumblick in 0 m Héhe tber Grund) erfolgt fiir einen begrenzten Ausschnitt der dargestellten ~ Grevener StraBe 61c

Karte und nur fiir den in der Legende angegebenen Bereich der Schattenwurfdauer. DE-48149 Munster

Die WEA-Typen wurden dem WEA-Katalog der Software entnommen. Daher miissen die in der (+49) 0251 - 315810
WEA-Liste angegebenen Parameter nicht notwendigerweise mit den Projektparametern enveco / mail@enveco.de
Ubereinstimmen. Berechnet:

SHADOW Kalender

: ImmissionspunktberechnungSchattenrezeptor: AF - IP AF

oraussetzungen fur Berechnung des Schattenwurfs

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

|Januar |Februar |Marz |April |Mai |Juni |Juli |August  |SeptembeiOktober | |D
| | | | | | | | | | | |
1]08:30 09:27 (5) | 08:04 08:52 (1) | 07:11 | 07:01 10556  |05:12 | 05:09  |05:45  |06:34  |07:23 |107:16 | 08:06 (5)
| 16:23 12 09:39(5) | 17:11 13 09:05(1) | 18:02 | 19:55 | 20:46 | 21:31 | 21:45 |21:14 | 20:12 | 19:03 | 16:57 | 16:17 18 (5)
208:30 09:27 (5) | 08:02 08:53 (1) | 07:09 | 06:58 | 05:54 | 05:11 | 05:09 | 05:46 | 06:36 | 07:24 | 07:18 | 08:08 (5)
| 16:24 13 0940 (5) [17:13 11 09:04 (1) [18:04  |19:557  |20:47  |21:32 |21:45 |21:12 | 20:10 [ 19:01 | 16:56 | 16:17 18 (5)
308:30 09:27 (5) | 08:01 08:54 (1) | 07:06 | 06:56  [05:53  |05:10  [05:10  |05:48  |06:37  |07:26 107:19 | 08:09 (5)
[16:25 14 09:41 (5) | 17:14 9 09:03(1)[1805  |19:59  |20:49  [21:33  |21:44  [21:10  |20:08  |18:59 | 16:54 |16:16 17 (5)
4108:30 09:27 (5) | 07:59 08:57 (1) | 07:04 | 06:54 | 05:51 | 05:09 | 05:11 | 05:49 | 06:39 | 07:27 | 07:21 | 08:11 (5)
| 16:27 14 0941 (5) [17:16 5 09:02(1)]18:07  |20:00  |20:51 121:3¢ | 21:44 | 21:09 | 20:05 | 18:56 | 16:52 | 16:16 17 (5)
508:30 09:27 (5) | 07:57 | 07:02 | 06:52 | 05:49 | 05:09 | 05:12 | 05:51 | 06:40 | 07:29 | 07:23 | 08:12 (5)
|16:28 15 09:42 (5) | 17:18 [18:09  |20:02 |20:52  [21:35  |21:44  [21:07 |20:03  |18:54 | 16:50 |16:15 17 (5)
6 08:29 09:28 (5) | 07:56 |07:00 |06:49  |05:47  |05:08 |05:12  |05:52  |06:42 | 07:31 107:25 | 08:13 (5)
| 16:29 16 09:44 (5) | 17:20 | 18:11 | 20:04 | 20:54 | 21:36 |21:43 | 21:05 | 20:01 | 18:52 | 16:49 | 16:15 16 (5)
70829 09:27 (5) | 07:54 | 06:58 | 06:47 | 05:45 | 05:07 | 05:13 | 05:54 | 06:44 |1 07:32 | 07:27 08:26 (1) | 08:14 (5)
| 16:30 17 0944 (5) [17:22 [18:13  |20:06  |20:56  |21:37  |2142 | 21:03 | 19:59 | 18:49 | 16:47 6 08:32(1) | 16:14 15 (5)
808:28 09:27 (5) | 07:52 |06:55  |06:45 | 05:44  [05:07 |05:114  |0556 | 0645  |07:34 1 07:28 08:24 (1) | 08:16 (5)
| 16:32 17 09:44 (5) | 17:24 | 18:14 | 20:07 | 20:57 | 21:38 | 21:42 | 21:02 | 19:56 | 18:47 | 16:45 10 08:34 (1) | 16:14 14 (5)
9108:28 09:28 (5) | 07:51 | 06:53 | 06:43 | 05:42 | 05:06 | 05:15 | 05:57 | 06:47 | 07:36 | 07:30 08:23 (1) | 08:17 (5)
| 16:33 17 0945 (5) [17:25 [18:16  |20:09  |20:59 121:39 |21:41 | 21:00 | 19:54 | 18:45 |16:44 12 08:35(1) | 16:14 14 (5)
10 | 08:27 09:28 (5) | 07:49 | 06:51 | 06:40 | 05:40 | 05:06 | 05:16 | 05:59 | 06:48 | 07:38 | 07:32 08:23 (1) | 08:18 (5)
|16:3¢ 18  09:46 (5) | 17:27 [18:18 | 20:11 121:00  [21:40  |21:40 |20:58  [19:52 | 1843 |16:42 13 08:36(1) [16:14 13 (5)
11]08:27 09:28 (5) | 07:47 |06:49  |06:38  |05:38  |05:05 |05:117  |06:00 | 06:50 | 07:39 1 07:34 08:23 (1) | 08:19 (5)
| 16:36 18  09:46 (5) | 17:29 | 18:20 | 20:12 | 21:02 | 21:40 | 21:40 | 20:56 | 19:49 | 18:41 | 16:40 14 08:37 (1) | 16:13 12 (5)
12| 08:26 09:29 (5) | 07:45 08:25 (4) | 06:46 | 06:36 | 05:37 | 05:05 | 05:18 | 06:02 | 06:52 | 07:41 | 07:35 08:22 (1) | 08:20 (5)
| 16:37 18 09:47 (5) [ 17:31 4 08:29 (4) | 18:21 120:14  [21:04 | 21:41 |21:39 | 20:54 | 19:47 | 18:38 | 16:39 15 08:37 (1) | 16:13 11 (5)
13 08:26 09:29 (5) | 07:43 08:22 (4) | 06:44 | 06:34  [05:35  |05:05 [05:19  |06:03  |06:53  |07:43 107:37 08:23 (1) | 08:21 (5)
| 16:39 19 09:48 (5) | 17:33 10 08:32(4) | 18:23 | 20:16 | 21:05 | 21:42 |21:38 | 20:52 | 19:45 | 18:36 | 16:37 15 08:38(1) | 16:13 10 (5)
141 08:25 09:29 (5) | 07:41 08:20 (4) | 06:42 | 06:32 | 05:34 | 05:05 | 05:20 | 06:05 | 06:55 | 07:44 | 07:39 08:22 (1) | 08:22 (5)
| 16:40 19 0948 (5) [17:35 13 08:33(4) [ 1825  |20:17  |21:07  |21:42 |21:37 | 20:50 | 19:42 | 18:34 | 16:36 15 08:37 (1) | 16:13 10 (5)
15| 08:24 09:30 (5) | 07:39 08:19 (4) | 06:40 | 06:29 | 05:32 | 05:04 | 05:22 | 06:07 | 06:57 | 07:46 | 07:41 08:23 (1) | 08:23 (5)
|16:42 18 09:48(5)|17:36 15 08:34(4)|18:26  |20:19  [21:08  |2143  [21:36  |2048 [19:40  |18:32 116:34 14 08:37 (1) | 16:13 9 (5)
16 | 08:23 09:30 (5) | 07:38 08:19 (4) | 06:37 | 06:27 | 05:31 105:04 0523 | 06:08 |06:58 | 07:48 | 07:42 08:23 (1) | 08:24 (5)
| 16:43 18 09:48 (5) | 17:38 15 08:34 (4) | 18:28 | 20:21 | 21:10 | 21:44 | 21:35 | 20:46 | 19:38 | 18:30 | 16:33 14 08:37 (1) | 16:13 7 (5)
17 | 08:22 09:31 (5) | 07:36 08:19 (4) | 06:35 | 06:25 | 05:29 | 05:04 | 05:24 | 06:10 | 07:00 | 07:49 | 07:44 08:24 (1) | 08:25 (5)
| 16:45 18 09:49 (5) | 17:40 16 08:35(4) [18:30  |20:22  |21:11 |21:44  |21:34 | 20:44 | 19:35 | 18:27 | 16:32 13 08:37 (1) | 16:14 6 (5)
18 | 08:21 09:31 (5) | 07:34 08:19(4) |06:33 | 06:23  [05:28  |05:04  |05:25 | 06:11 | 07:01 | 07:51 1 07:46 08:25 (1) | 08:25 (5)
| 16:46 18  09:49 (5) | 17:42 16  08:35(4) | 18:32 | 20:24 |21:13 | 21:44 |21:33 | 20:42 | 19:33 | 18:25 | 16:30 15 09:17 (5) | 16:14 5 (5)
191 08:20 09:31 (5) | 07:32 08:19 (4) | 06:31 | 06:21 | 05:26 | 05:04 | 05:26 | 06:13 | 07:03 | 07:58 08:54 (4) | 07:47 08:27 (1) | 08:26 (5)
| 16:48 17 09:48 (5) | 17:44 16 08:35(4) | 18:33 | 20:26 |21:14 | 21:45 |21:32 | 20:40 | 19:31 | 18:23 6 09:00 (4) | 16:29 17 09:20 (5) | 16:14 5 (5)
20 | 08:19 09:32 (5) | 07:30 08:19 (4) | 06:28 | 06:19 | 05:25 | 05:04 | 05:28 | 06:15 | 07:05 | 07:55 08:52 (4) | 07:49 08:30 (1) | 08:27 (5)
|16:50 16 09:48(5) |17:46 15 08:34(4)|18:35  |20:27  [21:16  |2145  [21:31 120:38 1929 | 18:21 10 09:02 (4) [16:28 15 09:22 (5) | 16:14 4 (5)
21| 08:18 09:34 (5) | 07:28 08:19(4) | 06:26 | 06:16  |05:24  |05:05  |0529  |06:16  |07:06  |07:56 08:50 (4) | 07:51 09:09 (5) | 08:27 (5)
| 16:51 14 09:48 (5) | 17:47 13 08:32(4) | 18:37 | 20:29 |21:17 | 21:45 | 21:29 | 20:36 | 19:26 | 18:19 14 09:04 (4) | 16:27 14 09:23 (5) | 16:15 4 (5)
22108:17 08:55 (1) | 07:26 08:21 (4) | 06:24 | 06:14 | 05:22 | 05:05 | 05:30 | 06:18 | 07:08 | 07:58 08:50 (4) | 07:52 09:08 (5) | 08:28 (5)
| 16:53 15 09:47 (5) | 17:49 10  08:31(4)[18:38 | 20:31 121:19 |21:46 |21:28 | 20:34 | 19:24 | 18:17 15 09:05 (4) | 16:26 16 09:24 (5) | 16:15 4 (5)
2308:16 08:52 (1) | 07:24 08:24 (4) | 06:21 |06:12 | 05:21 10505 [05:32  |06:19  |07:09 | 08:00 08:48 (4) | 07:54 09:08 (5) | 08:28 (5)
| 16:55 17 09:45(5) | 17:51 3 08:27 (4) | 18:40 | 20:32 | 21:20 | 21:46 | 21:27 | 20:32 | 19:22 | 18:15 16 09:04 (4) | 16:25 17 09:25(5) | 16:16 4 (5)
24 |08:15 08:51 (1) | 07:21 | 06:19 | 06:10 | 05:20 | 05:05 | 05:33 | 06:21 | 07:11 | 08:02 08:48 (4) | 07:56 09:09 (5) | 08:29 (5)
| 16:56 14 09:43 (5) | 17:53 | 18:42 | 20:34 | 21:21 | 21:46 | 21:26 | 20:30 | 19:19 | 18:13 16 09:04 (4) | 16:23 17 09:26 (5) | 16:16 5 (5)
25108:14 08:51 (1) [ 07:19 | 06:17 | 06:08 | 05:19 | 05:06 | 05:35 | 06:23 107:13 | 07:03 07:48 (4) | 07:57 09:09 (5) | 08:29 (5)
|16:58 13 09:04 (1) | 17:55 |18:44  |20:36  |21:23  [2146  |21:24  [20:227  |19:47  [17:11 16 08:04 (4) [16:22 18  09:27 (5) | 16:17 5 (5)
26 | 08:12 08:50 (1) | 07:17 |06:14  |06:06  |05:17  |05:06 |05:36  |06:24 | 07:14  |07:05 07:49 (4) | 07:59 09:08 (5) | 08:29 (5)
| 17:00 14 09:04 (1) | 17:57 | 18:45 | 20:37 | 21:24 | 21:46 |21:23 | 20:25 | 19:15 | 17:09 15 08:04 (4) | 16:22 19 09:27 (5) | 16:18 6 (5)
271 08:11 08:51 (1) [ 07:15 | 06:12 | 06:04 | 05:16 | 05:06 | 05:37 | 06:26 | 07:16 | 07:07 07:49 (4) | 08:00 09:09 (5) | 08:30 (5)
[ 17:02 14 09:05 (1) [ 17:58 [18:47  |20:39  |21:25  |21:46 |21:21 | 20:23 [ 19:12 | 17:07 14 08:03 (4) | 16:21 18 09:27 (5) | 16:18 7 (5)
28 08:10 08:50 (1) | 07:13 |06:10  |06:02  |05:15  [05:07 |05:39  |06:28  |07:18  |07:09 07:50 (4) | 08:02 09:09 (5) | 08:30 (5)
|17:08 15 09:05 (1) | 18:00 | 18:49 | 20:41 | 21:26 | 21:46 | 21:20 | 20:21 | 19:10 | 17:05 12 08:02 (4) | 16:20 19  09:28 (5) | 16:19 7 (5)
29 | 08:08 08:51 (1) | | 07:08 | 06:00 | 05:14 | 05:07 | 05:40 | 06:29 | 07:19 | 07:10 07:52 (4) | 08:03 09:09 (5) | 08:30 (5)
| 17:05 15 09:06 (1) | | 19:50 | 20:43 |21:28 | 21:46 |121:18 | 20:19 | 19:08 | 17:03 9 08:01(4)|16:19 19 09:28 (5) | 16:20 9 (5)
30 | 08:07 08:51 (1) | | 07:05 | 05:58 | 05:13 | 05:08 | 05:42 | 06:31 | 07:21 |107:12 | 08:05 09:10 (5) | 08:30 (5)
[17:07 15  09:06 (1) | [19:52  |20:44 2129  [2145  |21:47  [20:17  |19:05  [17:01 |16:18 18  09:28 (5) | 16:21 9 (5)
31| 08:05 08:51 (1) | [07:03 | 10512 | 10543  |06:32 | | 07:14 | | 08:30 (5)
| 17:09 14 09:05(1) | | 19:54 | | 21:30 | |21:15 | 20:14 | | 16:59 | | 16:22 10 09:38 (5)
Sonnenscheinstunden | 260 | 278 | 367 | 416 | 484 | 498 | 501 | 453 | 381 | 332 | 267 | 245
astr.max.maogl.Beschattung | 492 | 184 | | | | | | | | 143 | 363 | 308
Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergegeben (Sommerzeit wie Bezugsjahr):
Tag im Monat Sonnenaufgang  (SS:MM) Zeitpunkt (SS:MM) Schattenanfang (WEA mit erstem Schatten)

Sonnenuntergang (SS:MM)  Minuten mit Schatten Zeitpunkt (SS:MM) Schattenende (WEA mit letztem Schatten)
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Beschreibung:

Wichtige ergdnzende Anmerkungen z.B. zur Datengrundlage befinden sich im Textteil der

Untersuchung. Bei den MaBstében der dargestellten Karten handelt es sich um Naherungswerte.
Die ISO-Schattenliniendarstellung (jahrliche Belastung fir einen Rezeptor mit 360°-
Rundumblick in 0 m H&he tber Grund) erfolgt flr einen begrenzten Ausschnitt der dargestellten
Karte und nur fUr den in der Legende angegebenen Bereich der Schattenwurfdauer.
Die WEA-Typen wurden dem WEA-Katalog der Software entnommen. Daher miissen die in der
WEA-Liste angegebenen Parameter nicht notwendigerweise mit den Projektparametern

Ubereinstimmen.
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DE-48149 Minster

(+49) 0251 - 315810
enveco / mail@enveco.de
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Wichtige ergdnzende Anmerkungen z.B. zur Datengrundlage befinden sich im Textteil der

Untersuchung. Bei den MaBstében der dargestellten Karten handelt es sich um Naherungswerte.
Die ISO-Schattenliniendarstellung (jahrliche Belastung fir einen Rezeptor mit 360°-
Rundumblick in 0 m H&he tber Grund) erfolgt flr einen begrenzten Ausschnitt der dargestellten
Karte und nur fUr den in der Legende angegebenen Bereich der Schattenwurfdauer.
Die WEA-Typen wurden dem WEA-Katalog der Software entnommen. Daher miissen die in der
WEA-Liste angegebenen Parameter nicht notwendigerweise mit den Projektparametern

Ubereinstimmen.
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Beschreibung:

Wichtige ergédnzende Anmerkungen z.B. zur Datengrundlage befinden sich im Textteil der
Untersuchung. Bei den MaBstében der dargestellten Karten handelt es sich um Naherungswerte.
Die ISO-Schattenliniendarstellung (jahrliche Belastung fir einen Rezeptor mit 360°-
Rundumblick in 0 m Hohe liber Grund) erfolgt fiir einen begrenzten Ausschnitt der dargestellten
Karte und nur fiir den in der Legende angegebenen Bereich der Schattenwurfdauer.

Die WEA-Typen wurden dem WEA-Katalog der Software entnommen. Daher miissen die in der
WEA-Liste angegebenen Parameter nicht notwendigerweise mit den Projektparametern
Ubereinstimmen.
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