Berechnung
der Rotorschattenwurfdauer
fir den Betrieb

von funf Windenergieanlagen
am Standort St. Gangloff

Bericht-Nr. 4165-23-S2

Ingenieurburo fur Energietechnik und Larmschutz

IEL GmbH ° Kirchdorfer StralRe 26 ° 26603 Aurich 7 04941-9558-0



Berechnung

der Rotorschattenwurfdauer

fur den Betrieb

von funf Windenergieanlagen
am Standort St. Gangloff

Bericht Nr.:

Auftraggeber:

Auftragnehmer:

Bearbeiter:

Prifer:

Textteil:
Anhang:

Datum:

4165-23-S2

ABO Wind AG
VolmerstralRe 7b
12489 Berlin

IEL GmbH
Kirchdorfer Stral3e 26
26603 Aurich

Telefon: 04941 - 9558-0
E-Mail: mail@iel-gmbh.de

Ralf-Martin Marksfeldt
(Stellvertretender Leiter Rotorschattenwurf)

Sabine Schulz, Dipl.-Phys.
(Projektbearbeiterin Rotorschattenwurf)

20 Seiten (inkl. Deckblatter)
76 Seiten (inkl. Deckblatter)

22. November 2023

( DAKKS

Deutsche
Akkreditierungsstelle
D-PL-11011-01-00


mailto:mail@iel-gmbh.de

IEL GmbH

Auflistung der erstellten Berichte:

Gegenstand / Inhaltliche
Berichtsnummer | Datum Titel Anderungen

Erstgutachten fir neun WEA vom Typ
Rotorschattenwurf- | N149/4.0-4.5

berechnung unter Berucksichtigung von zehn WEA
der Vorbelastung

4165-18-S1 20.07.2018

Revision des Gutachtens
-  Geplante WEA 03, WEA 04,

4165-23-S2 22.11.2023 Eé’rtggf]m&r‘]“e”""“”‘ WEA 07 und WEA 08 entfallen
9 - Vorbelastung WEA 10 bis
WEA 23 entfallen
Hinweise:

Die vorliegende Ausarbeitung wurde nach bestem Wissen und Gewissen und dem
aktuellen Stand der Technik unparteiisch erstellt.

Diese Ausarbeitung (Textteil und Anhang) darf nur in ihrer Gesamtheit und nur vom
Auftraggeber zu dem in der Aufgabenstellung definierten Zweck verwendet werden. Eine
auszugsweise Vervielfaltigung und Veroffentlichung dieser Ausarbeitung ist nur mit
schriftlicher Zustimmung der IEL GmbH erlaubt.

Die Ergebnisse beziehen sich ausschliel3lich auf den untersuchten Prifgegenstand.
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1. Einleitung

Am Standort St. Gangloff ist die Errichtung und der Betrieb von Windenergieanlagen
geplant. Im Juli 2018 wurde die Rotorschattenwurfberechnung Nr. 4165-18-S1 fir
insgesamt neun geplante  Windenergieanlagen vom  Anlagentyp  Nordex
N149/4.0-4.5 STE erstellt.

Vom Auftraggeber wurde mitgeteilt, dass aktuell nur noch fiinf der neun Windenergie-
anlagen (WEA 01, WEA 02, WEA 05, WEA 06 und WEA 09) geplant sind. Es sollen
Anlagen vom Typ Nordex N149/4.0-4.5 STE mit einer Nabenhthe von 164,0 m und
einem Rotordurchmesser von 149,1 m realisiert werden. Die urspringlich vom
Auftraggeber geplanten Windenergieanlagen WEA 03, WEA 04, WEA 07 und WEA 09
entfallen, ebenso wie die im vorangegangenen Gutachten bericksichtigten vorrangigen
Planungen Dritter.

Das vorliegende Gutachten soll die, durch die Reduktion der Anlagenzahl, veranderten
Umwelteinwirkungen des Vorhabens darstellen.

Der Betrieb von Windenergieanlagen kann in ihrer Umgebung Storwirkungen durch
Gerausche, Lichtreflexionen oder direkten Schattenwurf des Rotors nach sich ziehen. Die
Erfillung der Anforderungen an den Larmschutz wird dblicherweise gesondert
nachgewiesen, wahrend sich Lichtreflexionen, der sog. “Diskoeffekt”, durch die Wahl
einer matten Oberflache der Rotorblatter weitgehend vermeiden lassen. Bestimmend
dafir ist der Glanzgrad gemaf DIN EN ISO 28132.

Die Berechnungen erfolgen mit dem Programm windPRO® Version 4.0. Die
IEL GmbH ist ein durch die DAKKS (Deutsche Akkreditierungsstelle GmbH) nach
DIN EN ISO/IEC 17025:2018° akkreditiertes Priflaboratorium. Die vorliegenden
Berechnungen werden nach den LAl WEA-Schattenwurf-Hinweisen? vom 23.01.2020
erstellt.

2. Ortliche Beschreibung

Der Standort der geplanten Windenergieanlagen befindet sich in Thiringen, im Saale-
Holzland-Kreis, auf dem Gebiet der Gemeinde St. Gangloff. Das Plangebiet liegt westlich
der Bundesautobahn A9 und sudlich der Landesstraf3e L 1076.

Die zu den geplanten Windenergieanlagen nachstgelegene Wohnbebauung befindet sich
in den umliegenden Ortschaften bzw. im Aul3enbereich.

In der naheren Umgebung der geplanten WEA befinden sich keine weiteren WEA in
Betrieb. Die  urspringlich als  Vorbelastung  berlcksichtigten  geplanten
Windenergieanlagen sind gemafld Auskunft des Auftraggebers nicht mehr zu
bertucksichtigen.

Die Windenergieanlagen und die Immissionsorte liegen auf Hohen von ca. 255 bis
390 m U. NN. Zur Berucksichtigung der Hohenunterschiede wird ein digitales
Gelandemodell (DGM1 / 5m-Grid) beriicksichtigt (Quelle: www.opengeodata.nrw.de).
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In der nachfolgenden Karte sind die Standorte der finf geplanten Windenergieanlagen
dargestellt.

Abb. 1: Ubersichtskarte mit den geplanten Windenergieanlagen

Die Standortbegehung wurde im Juni 2018 durch einen Mitarbeiter der IEL GmbH
durchgefiihrt und im Zuge des vorliegenden Gutachtens tber das aktuelle Kartenmaterial
und Orthofotos abgeglichen.

3. Kartenmaterial und Koordinaten-Bezugssystem

Die Koordinaten der geplanten Windenergieanlagen wurden vom Auftraggeber im UTM-
System (WGS84 / Zone 32) zur Verfligung gestellt.

Die Koordinaten des berticksichtigten Immissionsortes wurden dem Portal WebAtlasDE
(GeoBasis-DE) des Bundesamtes fir Kartographie und Geodasie entnommen und Uber
die Karte des Onlineservice onmaps (geoGLIS GmbH & Co. KG) abgeglichen. Die Basis
der onmaps-Karte sind ATKIS©-Daten sowie Gebaudeumringe aus dem deutschen
Liegenschaftskataster (ALKIS). Programm-Koordinaten sind UTM-Koordinaten
(UTM WGS84, Zone 32) und ermdglichen somit eine Kontrolle mit dem amtlichen
Kartenmaterial.
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4. Aufgabenstellung

Die vorliegende Untersuchung dient der Beantwortung der Frage nach den Zeitpunkten,
der Dauer sowie der Zulassigkeit moglicher Beeintrachtigungen durch Rotorschattenwurf,
die durch den Betrieb der drehenden Rotoren an maf3geblichen Immissionspunkten (IP)
verursacht werden.

Die hier naher zu untersuchenden Immissionen durch direkten Schattenwurf des Rotors
kénnen sich bei drehendem Rotor stérend auswirken. Aus der Rotordrehzahl und der
Anzahl der Rotorblatter einer Windenergieanlage ergibt sich die jeweilige Frequenz, mit
der stark wechselnde Lichtverhéltnisse im Schattenbereich der Rotorkreisflache auftreten
kénnen. Die Frequenzen sind abhangig vom Windenergieanlagentyp. In der Regel
handelt es sich bei vergleichbaren Anlagengrof3en um niedrige Frequenzen im Bereich
von etwa 0,2 -0,6 Hz. Mit dieser Frequenz andern sich fir den Beobachter im
Rotorschattenbereich die Lichtverhaltnisse (hell/dunkel).

Anhand von Berechnungen lassen sich fir definierte Immissionspunkte Aussagen Uber
die mdglichen Zeitpunkte treffen, an denen Rotorschattenwurf auftreten kann. Fir die
standortspezifischen Gegebenheiten an den Immissionspunkten wird in Tabellen
aufgezeigt, wann diese Ereignisse auftreten kdnnen. Hieraus ergeben sich zunachst die
astronomisch moglichen Zeiten fur Rotorschattenwurf, fur die jedoch ein wolkenfreier
Himmel und die jeweils unglinstigste Rotorstellung vorausgesetzt wird. Tatsachlich
werden die astronomisch mdglichen Schattenwurfzeiten durch den Grad der Bewolkung
und den windrichtungsabhangigen Azimutwinkel des Rotors deutlich reduziert.

Die astronomisch méglichen Schattenwurfzeiten werden zur Beurteilung herangezogen,
indem sie Orientierungswerten fur die tagliche und jahrliche Dauer gegenibergestellt
werden.

5. Berechnungsgrundlagen
5.1 Sonnenstandsberechnung und geometrische Hauptgr63en

Der Planet Erde rotiert einmal am Tag um seine Eigenrotationsachse, welche recht-
winklig zur Aquatorebene steht. Zusatzlich bewegt sie sich, mit einer jahrlichen
Umkreisung, auf einer elliptischen Bahn um die Sonne. Die Aufgabenstellung erfordert
die Bestimmung der Sonnenposition fiur einen erdfesten Beobachter zu einem
gegebenem Datum und gegebener Uhrzeit. Die Sonnenposition flr einen zukinftigen
Zeitpunkt ist jedoch nicht exakt zu ermitteln. Alle derzeit bekannten Algorithmen zur
Bestimmung von Sonnenpositionen sind, wie auch das hier verwendete Verfahren,
lediglich Naherungsverfahren, die sich auf verschiedene interpolierte Funktionen stiitzen
und periodisch wiederkehrende Zustdnde beschreiben. Zur Verdeutlichung seien
folgende Sachverhalte kurz genannt.

Die Rotationsachse der Erde steht nicht rechtwinklig auf der Bewegungsebene zur
Sonne, sondern schrag hierzu. Die daraus resultierende Schiefe der EKliptik ist die
Neigung der Erdrotationsachse bzw. der Winkel zwischen dem Himmelsaquator und der
Ekliptik €. Sie betragt ca. 23,5°. Fiur Beobachtungspunkte auf der Erde ergeben sich
hieraus jahreszeitliche Anderungen des Winkels zwischen Himmelsaquator und
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Bewegungsebene zur Sonne. Diese Anderung durchlauft innerhalb eines Jahres die
positiven und negativen Maximalwerte der Ekliptik (-23.5° bis +23.5°) und wird als

Deklination & bezeichnet. Die Deklination erreicht jeweils am 21. Juni ihren gréRRten und
am 21. Dezember ihren kleinsten Winkel. Diese Tage sind demnach der jeweils langste
bzw. kirzeste Tag eines Jahres. Die Tage, an denen die Deklination 0° betragt und sich
eine Tagundnachtgleiche ergibt, werden Frihjahrs- und Herbstaguinox genannt.

Die Bewegungsablaufe der Erde werden durch die Gravitation des Mondtrabanten sowie
anderer Planeten und der Sonne beeinflusst. Diese Einflisse, wie auch die Prédzession,
Nutation und Aberration, wurden von Jean Meeus?® mathematisch beschrieben.

Diese Methode ist ein tragbarer Kompromiss zwischen der Genauigkeit des Ergebnisses
und dem zu dessen Erreichung zu betreibenden Rechenaufwandes, insbesondere fur
Flachenmatrizen. Die Berechnung des Einstrahlwinkels hs der Sonne gegeniber einer
waagerecht ausgerichteten Flache ergibt sich aus dem nachfolgend dargelegten
formelmafigen Zusammenhang:

sinh = Sind-sin¢g + cosd-cos¢-cosH mit
h = Hohenwinkel, positive Werte Gber und negative unter dem Horizont,
i) = geographische Breite des Standortes,
) = Deklination zwischen Sonne u. Aquatorebene sowie
H = lokaler Stundenwinkel fir die mittlere Ortszeit (MOZ).

Zur vollstandigen Positionsbestimmung wird zusatzlich der Azimutwinkel A bendtigt,
welcher, gemessen am Horizont des Immissionspunktes, den Winkel zwischen
geographisch Sid und Sonne wiedergibt (der auf geographisch Nord bezogene
Azimutwinkel ergibt sich aus einer Korrektur um 180°).

tan A

sinH:(cosH-sin¢ - tand:cos ¢)*

Mit den Winkeln, die sich aus vorausgehenden Gleichungen ergeben, lassen sich aus
den transformierten Koordinaten der WEA fur definierte Immissionspunkte die Sonnen-
bahnen sowie deren Verdeckung durch die Flache des Rotors ermitteln.

Die Sonne wird bei der Berechnung der Schattenwurfzeiten als Punktquelle betrachtet.
Gegenuber einer Betrachtung mit der realen Sonnengeometrie resultiert jeweils flr den
Beginn und das Ende der Schattenwurfdauer im Mittel eine Zeitdifferenz von
ca. 1 Minute und 4 Sekunden. Diese Zeiten werden vernachlassigt, da in ihnen nur
maximal die Halfte der Sonne von der schmalen Blattspitze verdeckt wird.

Die Ermittlung des Schattenwurfs fir einen Immissionspunkt basiert auf den vertikalen
und horizontalen Winkeln zwischen dem Immissionsort und den jeweiligen WEA, sowie
dem vertikalen und horizontalen Winkel des Sonnenstandes zu einem bestimmten
Kalenderzeitpunkt an einem bestimmten Ort. Die geometrischen Hauptgro3en werden
nachfolgend dargestelit.
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5.2 Blatttiefe und Beschattungsbereich

Nachfolgend wird ein Berechnungsansatz dargestellt, mit dem die Schattenreichweite
ermittelt wird. Sie ist als Entfernung definiert, in welcher der Schatten eines drehenden
Rotors keine relevante Storung mehr liefert.

Gemal den LAI-Hinweisen kdnnen Einwirkungen durch periodischen Schattenwurf dann
sicher ausgeschlossen werden, wenn alle in Frage kommenden Immissionsorte in der
Anlagenumgebung aul3erhalb des mdglichen Beschattungsbereiches der jeweiligen
WEA liegen. Der zu prifende Bereich ergibt sich aus dem Abstand zur WEA, in welchem
die Sonnenfliche gerade zu 20 % durch ein Rotorblatt verdeckt wird. Der
Verdeckungsgrad hangt von der Entfernung zur WEA und von der Blatttiefe ab. Da die
Blatttiefe nicht Uber den gesamten Fligel konstant ist, erfolgt der Rechenansatz wie
Ublich mit der mittleren Blatttiefe. Der LAl geht von einer 20%-Verdeckung fur die
Reichweitenbegrenzung? aus. Die maximale Blatttiefe, die Blatttiefe bei 90% Rotorradius
sowie die daraus resultierende Schattenreichweite fiir den hier berlcksichtigten
WEA-Typ gehen aus der Tabelle 1 (Kap.8.1, geplante WEA) und dem Hauptergebnis im
Anhang hervor. Zur Ermittlung der 20%-Verdeckung wird folgende Formel verwendet:

0,2-SF=2- <<2a—SF> + (cos(a) - sin(a) - SR2)>

360
mit:
SR = Sonnenradius (696.000 km),
SF = Flache der Sonnenscheibe SR? - m = 1.521.837.746.881 km? sowie
a = Winkel zur Bestimmung des Flachenanteils.

5.3 Kappungswinkel

Fur Sonnenstande unterhalb eines vertikalen Kappungswinkels von 3° tiber dem Horizont
wirkt der Schatten nicht mehr als zu beurteilende Immission, da dann die Durchdringung
der atmosphéarischen Schichten eine héhere Streuung und Absorption bewirkt und den
Rotorschatten dadurch stark abschwécht. Durch den Kappungswinkel wird insofern die
Schattenreichweite auch Uber den héchsten Rotorpunkt begrenzt. Der Kappungswinkel
ist im Hauptergebnis dokumentiert.
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54 Geometrie fir WEA und IP

In den Tabellen 2 (Windenergieanlagen) und 3 (Immissionspunkte) werden folgende
Bezeichnungen verwendet:

hg = Nabenhthe der WEA 0. Gelandeoberkante (GOK),

hg grd; hj grd = Hohe 0. NN fur WEA - Ful3- bzw. Immissionspunkt,

hs abs: hi abs = Hohe . NN fir WEA - Nabe bzw. Immissionspunkt,

hi = Hohe des Immissionspunktes ii. GOK,

IP = Immissionspunkt und

Ah = Hohendifferenz zw. Nabenhoéhe der WEA und dem IP.

Die GeometriegrofRen sind in der nachfolgenden Abbildung veranschaulicht.

hs

Entfernung WERA - [P

Abb. 2: Geometrische Verhéltnisse, Vertikalschnitt

Bei der Ermittlung der Entfernungen zwischen den Immissionspunkten und den Wind-
energieanlagen bleibt der Abstand zwischen Rotorebene und Turmachse LAI-konform
unberucksichtigt.

5,5 Gewéadchshausmodus

Bei den Berechnungen wird von frei eingestrahlten Immissionspunkten ausgegangen.
Dies bedeutet, dass Verdeckungen durch Gebaudefronten am Immissionspunkt selbst,
durch andere Gebaude und insbesondere durch Bewuchs unberticksichtigt bleiben.

Diese Betrachtungsweise wird auch als sog. Gewachshausmodus bezeichnet und wird
allgemein als konservativ angesehen, weil die schitzenswerten Geb&aude in der Realitat
meist nur zwei Seiten mit Fenstern oder Glastiren besitzen, welche den emittierenden
Windenergieanlagen zugewandt sind.

Bericht Nr. 4165-23-S2 St. Gangloff Seite 10 von 20



IEL GmbH

5.6 Hindernisse

Gem. LAI-Richtlinie durfen dauerhafte natirliche und kinstliche lichtundurchlassige
Hindernisse, die den periodischen Schattenwurf von WEA begrenzen, bericksichtigt
werden. Dies liegt in Ermessensspielraum der Genehmigungsbehdérden.

Die Software windPRO beriicksichtigt die Orographie tber eine Sichtbarkeitsanalyse,
d.h. ist die WEA vom Immissionspunkt aufgrund der Gelandestruktur nicht zu sehen, so
werden fur diese WEA auch keine Schattenwurfzeiten berechnet.

Welche sonstigen Hindernisse gegebenenfalls bertcksichtigt werden sollten, hangt
davon ab, ob sicher anzunehmen ist, dass diese Hindernisse Uber die gesamte
Lebensdauer de WEA bestehen bleiben. Im vorliegenden Fall werden keine weiteren
Hindernisse berucksichtigt.

5.7 Berechnungsjahr

Gemal LAI-Hinweisen Kap. 2 ist fir das Summieren der Jahresstunden das Kalenderjahr
mit 365 Tagen zugrunde zu legen.

Alle Zeitangaben werden durch die Software windPRO fir ein mittleres Kalenderjahr
berechnet. Eine interne Vergleichsrechnung tber die mittlere Lebensdauer einer WEA
von 20 Jahren ergab lediglich eine Varianz von 1 Minute bezogen auf die Start- und
Endzeiten des Schattenwurfes. Bezogen auf die Beschattungsdauer an einzelnen
Immissionspunkten ergaben sich hierbei minimale Schwankungen von 1 Minute pro Tag
und 6 Minuten pro Jahr. Grundlage ist die Mitteleuropéische Zeit (MEZ) fur die Zeitzone
+1 (Paris, Berlin). Hierbei wird von der Berechnungssoftware windPRO® die Umstellung
auf die im Alltag verwendete Mitteleuropaische Sommerzeit (MESZ) bericksichtigt.

5.8 Schattenwurfdauer (worst-case-Szenario)

Fur alle berechneten Werte der taglichen und jahrlichen Schattenwurfdauer an einem IP
(Std./Jahr; Min./Tag) gelten vorgenannte Randbedingungen. Es wird flir die jeweils
ermittelte Dauer Ublicherweise angenommen, dass die Sonne ganzjahrig von Sonnenauf-
bis Sonnenuntergang scheint (astronomisch madglich, worst-case) und durch
Gelandekanten nicht abgeschirmt wird (vgl. Kap. 5.4). Fir einen IP, der weiter von einer
WEA liegt, wird die astronomisch mogliche Beschattungsdauer durch die
bericksichtigten Einschrankungen [siehe Kapitel 5.2 (Beschattungsbereich) und 5.3
(3°-Kappung)] gegentiber der rein geometrischen Berechnung geringfiigig verringert. Es
wird fur jeden Zeitpunkt angenommen, dass der Sonnen-Einstrahlwinkel und die
Windrichtung in Bezug auf jede WEA und jeden IP Ubereinstimmen, was logischerweise
nie gleichzeitig so sein kann. In dieser Betrachtungsweise erscheint jede WEA quasi als
verschattende Kugel und nicht als Kreisflache, die ggf. mit denen weiterer betrachteter
WEA im Umfeld weitestgehend parallel stehen mussten. Dadurch wird die reale
Schattenwurfdauer in der Regel in nicht unerheblichem Mal3 Uberschatzt.
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6. Astronomisch mdgliche und meteorologisch wahrscheinliche
Schattenwurfdauer

Die astronomisch mogliche Schattenwurfdauer stellt den theoretisch maximal moglichen
Zeitraum dar, in dem Schattenwurf Uberhaupt auftreten kann (worst-case). Dieser Wert
wird nur unter der Voraussetzung erreicht, dass die Sonne nie durch Bewdlkung verdeckt
wird. In der Realitat fallt dieser Wert - je nach Standort - geringfligig bis deutlich niedriger
aus.

Eine zweite Einschrankung wird bedingt durch die vorherrschende Windrichtung. Steht
der Rotor der zu betrachtenden Windenergieanlage schrag zum Einstrahlwinkel, so wird
der Schattenbereich schmaler. Abhangig von der Windstatistik und von der Ausrichtung
der Immissionspunkte zu den Windenergieanlagen fiihrt die Rotorschragstellungen zu
einer Reduzierung der Schattenwurfzeiten um ca. 20 % bis 30 %.

Beide Einschrankungen werden jedoch bei den nachfolgenden Betrachtungen
vernachlassigt. Dies fihrt zu einer konservativen Betrachtung. Statistische Daten
belegen, dass die meteorologisch wahrscheinliche Rotorschattenwurfbelastung im
Bereich von < 30 % der astronomisch moglichen Rotorschattenwurfzeiten liegt.

Statistische Grundlage fur die Berechnung der meteorologisch wahrscheinlichen
Beschattung sind die DWD-Station Coburg mit Daten fir die Sonnenschein-
wahrscheinlichkeit sowie fur die Windrichtungsverteilung der ERAS5-Knotenpunkt
N50,865 E11,842 (EMD-WRF EUR+).

7. Orientierungswerte

Storwirkungen werden personenbezogen mehr oder weniger stark empfunden. Aus
diesem Grund hat ein vom Staatlichen Umweltamt Schleswig initiierter Arbeitskreis
umfangreiche Studien zur Bestimmung von tragbaren Immissionsgrenzen durchgefihrt.
Dies geschah mit bundesweiter Beteiligung von Vertretern aus Fachbehorden (Geneh-
migungsbehérden, Umweltdmtern und Ministerien), der Universitat Kiel mit einer
umfassenden Feld- und Laborstudie* ®> sowie unter Mitwirkung einer Reihe von Sachver-
standigen (u. a. IEL GmbH) und Herstellervertretern. Dieses Zusammenwirken fiihrte zur
Grundlage der vom LAl erarbeiteten Empfehlungen, die von den Landern unveréandert so
erlassen wurden.

Die hier herangezogenen Orientierungswerte von maximal 30 Stunden pro Jahr (worst-
case) (vgl. Kap. 5.8) bzw. von maximal 30 Minuten pro Tag entsprechen dem Stand
der Technik und der Wissenschaft. Sie kommen gemald der Empfehlung des
Landerausschusses fur Immissionsschutz (LAI) bundesweit fir die mafgeblichen
Immissionsorte (vgl. Abschnitt 9) zur Anwendung.

Wird die Beurteilung oder werden behérdliche Maligaben fir den Betrieb der
Windenergieanlagen auf die real auftretende Rotorschattenwurfdauer abgestellt, so gilt
ein zuldssiger Orientierungswert von 8 Stunden Schattenwurf pro Jahr (real). Hinsichtlich
der Einhaltung von Vorgaben sind in diesem Fall Betriebsprotokolle mit allen adaquaten
Betriebsparametern vorzulegen.
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8. Windenergieanlagen

Am Standort St. Gangloff ist die Errichtung und der Betrieb von Windenergieanlagen
geplant. Im Juli 2018 wurde die Rotorschattenwurfberechnung Nr. 4165-18-S1
fur insgesamt neun geplante Windenergieanlagen vom Anlagentyp Nordex
N149/4.0-4.5 STE erstellt.

Vom Auftraggeber wurde mitgeteilt, dass aktuell nur noch fiinf der neun Windenergie-
anlagen (WEA 01, WEA 02, WEA 05, WEA 06 und WEA 09) geplant sind. Es sollen
Anlagen vom Typ Nordex N149/4.0-4.5 STE mit einer Nabenhthe von 164,0 m und
einem Rotordurchmesser von 149,1 m realisiert werden. Die urspringlich vom
Auftraggeber geplanten Windenergieanlagen WEA 03, WEA 04, WEA 07 und WEA 09
entfallen.

Eine Vorbelastung ist nach Aussagen des Auftraggebers nicht zu bertcksichtigen. Somit
entspricht die Zusatzbelastung der Gesamtbelastung.

8.1 Geplante Windenergieanlagen (Zusatzbelastung)

In Tabelle 1 sind die fir die Schattenwurfberechnungen malfigeblichen technischen
Angaben fur den vom Auftraggeber geplanten Anlagentyp zusammengefasst.

Rotor- Max Blatttiefe | Rotorschatten-
Anlagent Nabenhohe | durch- |5 ..o | bei90% reichweite
gentyp [m] messer [m] Rotorradius (RSRW)
[m] [m] [m]
NORDEX
N149/4.0-4.5 1640 149,1 4,20 1,21 1.836

Tabelle 1: Technische Angaben des geplanten Anlagentyps

Die Koordinaten und Abmessungen der vom Auftraggeber geplanten WEA sind der
nachfolgenden Tabelle 2 zu entnehmen.

Geplante Windenergieanlagen (Zusatzbelastung = Gesamtbelastung)

UTM WGSB84, Zone 32 hs h hs | Rotor
WEA-NTr. Anlagentyp grd S abs )
Rechtswert | Hochwert [m]
[m] [m] | [m]
NORDEX
WEA 01 N149/4.0-4.5 699.963 5.638.397 | 366,1 | 164,0 | 530,1 | 149,1
NORDEX
WEA 02 N149/4.0-4.5 699.793 5.637.819 | 390,0 | 164,0 | 554,0 | 149,1
NORDEX
WEA 05 N149/4.0-4.5 700.382 5.638.289 | 367,5 | 164,0 | 531,5 | 149,1
NORDEX
WEA 06 N149/4.0-4.5 700.256 5.637.860 | 384,3 | 164,0 | 548,3 | 149,1
NORDEX
WEA 09 N149/4.0-4.5 700.710 5.637.839 | 383,8 | 164,0 | 547,8 | 149,1

Tabelle 2: Daten der geplanten WEA, Koordinaten und Abmessungen
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8.2 Schattenminderungsmalfinahmen des geplanten Anlagentyps

Es gibt grundsatzlich zwei unterschiedlich arbeitende Systeme am Markt. Zum einen gibt
es Systeme, welche mit festen anlagenbezogenen Abschaltzeiten arbeiten. Hierftr wird
vor Inbetriebnahme der geplanten Windenergieanlagen ein Abschaltzeitkalender erstellt.
Dieser gibt fur die betroffenen Windenergieanlagen die Einzeltage / Tagfolgen und die
Uhrzeiten der erforderlichen Abschaltungen an. Dabei beziehen sich die Abschaltzeiten
auf die worst-case-Beurteilung mit einem Orientierungswert von 30 Stunden pro Jahr
(astronomisch maglich) und projektspezifisch auf einzelne bzw. alle geplanten
Windenergieanlagen. Andere Systeme arbeiten mit dem kompletten Datensatz (alle
Koordinaten der Windenergieanlagen und Immissionspunkte) und berechnen
kontinuierlich, ob an den einzelnen Immissionspunkten Schattenwurf vorliegt. Sofern dies
der Fall ist, wird je Immissionspunkt bis zum Erreichen des Orientierungswertes von
realen 8 Stunden Schattenwurf pro Jahr der Betrieb der Anlage(n) aufrechterhalten,
danach erfolgt bei Schattenwurf die Abschaltung. Der Betrieb von Anlagen, die mit
diesem System arbeiten, ist i.d.R. zu protokollieren.

Der hier berlcksichtigte Anlagentyp N149/4.0-4.5 verwendet einen Datensatz mit
Koordinaten der zu bericksichtigenden Windenergieanlagen und Immissionspunkte und
errechnet selbsttatig die zu bertcksichtigenden Abschaltzeiten. Ein entsprechendes
Dokument (Schattenwurfmodul / NORDEX acciona Windenergieanlagen /
Dokumentennr.: 0815 051312 DE / Rev. 06 / 01.04.2021) ist dem Anhang zu
entnehmen.

9. Immissionspunkte

Die zu bertcksichtigenden Immissionspunkte (IP) stellen die nachstgelegenen schutz-
wurdigen Nutzungen dar, an der Uberschreitungen der Orientierungswerte nicht auszu-
schliel3en sind.

Laut den WEA-Schattenwurf-Hinweisen? vom Landerausschuss fur Immissionsschutz
(LAI) sind maf3gebliche Immissionsorte u. a.:

- Wohnraume, einschlief3lich Wohndielen

- Schlafraume, einschlieRlich Ubernachtungsraume in Beherbergungsstatten und
Bettenraume in Krankenh&usern und Sanatorien

- Unterrichtsrdume in Schulen, Hochschulen und ahnlichen Einrichtungen

- Bdroraume, Praxisrdume, Arbeitsrdume, Schulungs- und &hnliche Arbeitsraume

- Direkt an Gebauden beginnende Aul3enflachen (z.B. Terrassen und Balkone)
sind schutzwirdigen Raumen tagsuber zwischen 06:00 - 22:00 Uhr
gleichgestellt.

Die Immissionspunkte IP 01 bis IP 33 wurden mit der Genehmigungsbehoérde fir das
parallel erstellte Schalltechnische Gutachten (IEL-Bericht-Nr.: 4165-23-L2) abgestimmit.
Zusatzlich wurde fir das schalltechnische Erstgutachten (IEL-Bericht-Nr.: 4165-18-L1)
ein  weiterer Immissionspunkt (IP 34) berlcksichtigt. Diese insgesamt 34
Immissionspunkte werden aus Grinden der Vergleichbarkeit, ungeachtet ihrer Relevanz
fur den Rotorschattenwurf, nachfolgend bertcksichtigt.
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Aufgrund ihrer Relevanz fir den Rotorschattenwurf werden am sidwestlichen Ortsrand
von Reichenbach zwei zuséatzliche Immissionspunkte (IP 35 und IP 36) berlcksichtigt.

In der nachfolgenden Tabelle 3 sind die Bezeichnungen und die Koordinaten der
beriicksichtigten Immissionspunkte zusammengefasst. Die vertikale Lage wurde ent-
sprechend der ortlichen Gegebenheiten mit 2 m Hohe tUber Gelandeoberkante (hi abs)
angesetzt. Der Immissionspunkt wird mit einer Ausdehnung von 0,1x0,1 m beriicksichtigt.

Die Berechnung fir Punkte gem. LAI-Hinweisen ist gangige Praxis, da nur so eine
Vergleichbarkeit von Ergebnissen fur Belastungen an unterschiedlichen Orten oder aus
anderen Gutachten gegeben ist.

P-Nr. | Adresse UTM WGSB84, Zone 32 | higrd hi | hiabs
Rechtswert | Hochwert | [M] | [m] | [m]
IP 01 | Dorfstral3e 29 701.384 5.635.004 | 290,6 | 2,0 | 292,6
IP 02 | An den Wachtelblischen 701.884 5.635.168 | 339,7 | 2,0 | 341,7
IP 03 | DorfstralRe 44 701.927 5.634.970 | 319,8 | 2,0 | 321,8
IP 04 | DorfstralRe 1a 703.265 5.634.392 | 322,3 | 2,0 | 324,3
IP 05 | Dorfstr. 35 703.548 5.634.348 | 339,7 | 2,0 | 341,7
IP 06 | Stallanlage 703.873 5.634.665 | 350,0 | 2,0 | 352,0
IP 07 | DorfstralRe 15 703.950 5.634.523 | 3479 | 2,0 | 349,9
IP 08 | Rothenbach 18 703.890 5.636.372 | 329,4 | 2,0 | 3314
IP 09 | Rothenbach 13 703.996 5.636.380 | 331,3 | 2,0 | 333,3
IP 10 | Rothenbach 17 704.027 5.636.362 | 332,3 | 2,0 | 334,3
IP 11 | Rothenbach 19a 704.194 5.636.293 | 334,0 | 2,0 | 336,0
IP 12 | Waldstral3e 15 703.097 5.637.466 | 326,2 | 2,0 | 328,2
IP 13 | Rodaer Landstr. 1 702.290 5.638.257 | 351,9 | 2,0 | 353,9
IP 14 | Holzlandstr. 17 701.122 5.638.865 | 357,8 | 2,0 | 359,8
IP 15 | FabrikstraRe 37 701.911 5.638.478 | 358,1 | 2,0 | 360,1
IP 16 | FabrikstraRe 20b 702.057 5.638.653 | 351,5 | 2,0 | 353,5
IP 17 | Ludwigstr. 1 702.138 5.638.780 | 340,0 | 2,0 | 342,0
IP 18 | GE KreuzstralRe 701.399 5.637.780 | 374,2 | 2,0 | 376,2
IP 19 | GE Kreuzstralie 701.307 5.638.125 | 374,12 | 2,0 | 376,1
IP20 | GEL 1073 701.248 5.637.790 | 378,12 | 2,0 | 380,1
IP21 | Zu den Tannenwiesen 1 701.832 5.636.496 | 365,0 2,0 | 367,0
IP 22 | Zu den Tannenwiesen 11 701.964 5.636.565 | 365,0 2,0 | 367,0
IP 23 | Zu den Tannenwiesen 4 701.809 5.636.666 | 362,9 2,0 | 364,9
IP 24 | An der Autobahnabfahrt 1 700.588 5.638.604 | 365,3 | 2,0 | 367,3
IP 25 | Rosa-Luxemburg-Platz 18 700.511 5.640.533 | 348,7 | 2,0 | 350,7
IP 26 | Am Rasthof 2 700.180 5.639.836 | 355,0 | 2,0 | 357,0
IP 27 | DorfstraRe 57A 699.528 5.634.730 | 255,0 | 2,0 | 257,0
IP 28 | DorfstraRe 40A 699.274 5.635.001 | 266,2 | 2,0 | 268,2
IP 29 | DorfstralRe 40B 699.189 5.635.032 | 267,2 | 2,0 | 269,2
IP30 | Aufdem Berg 1 697.229 5.639.119 | 330,5 | 2,0 | 3325
IP 31 | HauptstralRe 34 697.219 5.639.266 | 325,0 | 2,0 | 327,0
IP 32 | Auf dem Berg 100 697.324 5.638.798 | 350,0 | 2,0 | 352,0
IP 33 | Ander Windmihle 1 698.025 5.639.074 | 360,0 | 2,0 | 362,0
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UTM WGS84, Zone 32 | higrd h; hi abs

IP-Nr. | Adresse

Rechtswert | Hochwert | [M] | [m] | [m]
IP 34 | Warnsdorfgrund 699.858 5.635.542 | 293,7 | 2,0 | 2957
IP 35 | FabrikstraRe 22 701.900 5.638.631 | 3529 | 2,0 | 354,9
IP 36 | FabrikstralRe 37b 701.890 5.638.521 | 357,1 | 2,0 | 359,1

Tabelle 3: Koordinaten des zu beriicksichtigenden Immissionspunktes

10. Rechenergebnisse und Beurteilung

Die hier nachfolgenden Ergebnisse gelten fir explizit gewéhlte und frei eingestrahlte
Einzelpunkte (Gewachshausmodus), ganzjahrig unbewdlkten Himmel und die jeweils
ungunstigste Rotorstellung (worst-case).

Die Koordinaten der untersuchten Immissionspunkte wurden mittels des vorliegenden
Kartenmaterials ermittelt. Hierbei sind geringfiigige Abweichungen von bis zu ca. 5 m zu
erwarten, welche erfahrungsgemafd in den meisten Situationen keinen relevanten
Einfluss auf die zu beurteilende Schattenwurfdauer haben, sondern hauptsachlich eine
zeitliche Verschiebung der Schattenwurfereignisse bewirken. Diese liegt bei den
gegebenen Abstdnden zwischen WEA und IP erfahrungsgemal nicht tber zwei bis drei
Minuten.

10.1 Rechenergebnisse

Die Berechnungsergebnisse sind in der nachfolgenden Tabelle zusammengefasst. Bei
der Uberschreitung von Orientierungswerten sind die Ergebnisse jeweils grau unterlegt.

Zusatzbelastung = Gesamtbelastung
IP-Nr. | Adresse Stunden pro Jahr Max. Std. pro Tag
[h:min/a] [h:min/d]
IP 01 Dorfstrafl3e 29 -/- -/-
IP 02 An den Wachtelblischen -/- -/-
IP 03 Dorfstral3e 44 -/- -/-
IP 04 Dorfstraf3e 1la -/- -/-
IP 05 Dorfstr. 35 -/- -/-
IP 06 Stallanlage -/- -/-
IP 07 Dorfstral3e 15 -/- -/-
IP 08 Rothenbach 18 -/- -/-
IP 09 Rothenbach 13 -/- -/-
IP 10 Rothenbach 17 -/- -/-
P11 Rothenbach 19a -/- -/-
P12 WaldstralRe 15 -/- -/-
IP 13 Rodaer Landstr. 1 07:11 00:21
IP 14 Holzlandstr. 17 79:59 00:37
IP 15 Fabrikstraf3e 37 25:42 00:38
IP 16 Fabrikstral3e 20b 15:33 00:22
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Zusatzbelastung = Gesamtbelastung
IP-Nr. | Adresse Stunden pro Jahr Max. Std. pro Tag
[h:min/a] [h:min/d]
P17 Ludwigstr. 1 13:48 00:21
IP 18 GE KreuzstralRe 102:35 00:59
IP 19 GE KreuzstralRe 94:28 01:29
IP 20 GE L 1073 161:05 01:22
IP 21 Zu den Tannenwiesen 1 -/- -/-
IP 22 Zu den Tannenwiesen 11 -/- -/-
IP 23 Zu den Tannenwiesen 4 -/- -/-
IP 24 An der Autobahnabfahrt 1 266:54 01:40
IP 25 Rosa-Luxemburg-Platz 18 -/- -/-
IP 26 Am Rasthof 2 -/- -/-
IP 27 DorfstralRe 57A -/- -/-
IP 28 Dorfstral3e 40A -/- -/-
IP 29 Dorfstral3e 40B -/- -/-
IP 30 Auf dem Berg 1 -/- -/-
IP 31 HauptstralRe 34 -/- -/-
IP 32 Auf dem Berg 100 -/- -/-
IP 33 An der Windmihle 1 -/- -/-
IP 34 | Warnsdorfgrund -/- -/-
IP 35 FabrikstralRe 22 25:22 00:32
IP 36 FabrikstralRe 37b 26:03 00:36

Tabelle 4: Astronomisch mdgliche Schattenwurfdauer

Detailliertere Ergebnisse der Zusatzbelastung, welche im vorliegenden Fall der
Gesamtbelastung entspricht, konnen den Listen des Anhangs entnommen werden. Im
Anhang befindet sich zudem eine flachendeckende Darstellung mit Isolinien fur die heran-
gezogenen Orientierungswerte. FiUr nicht explizit betrachtete Einwirkorte kann der
entsprechende Jahreswert (Stunden/Jahr) dieser Darstellung grob entnommen werden.

Dem Anhang sind neben den in Tabelle 4 aufgefiihrten astronomisch mdéglichen
Rotorschattenwurfzeiten (worst-case) die auf Grundlage statistischer Langzeitdaten
(Windrichtungsverteilung und Sonnenscheindauer) ermittelten  meteorologisch
wahrscheinlichen Rotorschattenwurfzeiten zu entnehmen. Diese dienen nicht als
Entscheidungsgrundlage bezlglich des Erfordernisses von Minderungsmal3nahmen. Sie
sollen dem Auftraggeber lediglich ein Uberblick iber die im Mittel zu erwartenden
Abschaltzeiten ermoglichen.
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10.2 Beurteilung

Zur Festsetzung der maximal zulassigen Rotorschattenwurfdauer bieten die vom LAl
empfohlenen Beurteilungskriterien und Orientierungswerte von 30 Minuten/Tag und
30 Stunden/Jahr einen sinnvollen Rahmen.

Die Berechnungsergebnisse der Tabelle 4 zeigen, dass die geplanten WEA des
Auftraggebers an den Immissionspunkten IP 01 bis IP 12, IP 21 bis IP 23 sowie IP 25 bis
IP 34, welche aus dem parallel erstellten Schalltechnischen Bericht-Nr. 4165-23-L2
entnommen wurden, keinen Rotorschattenwurf verursachen.

An den Immissionspunkten IP 14, IP 18 bis IP 20 und IP 24 werden die
Orientierungswerte von der Zusatzbelastung Uberschritten. An den Immissionspunkten
IP 15 sowie IP 35 und IP 36 wird das Tagesmaximum an Einzeltagen Uberschritten. An
diesen Immissionspunkten ist die Zusatzbelastung, welche im vorliegenden Fall der
Gesamtbelastung entspricht so zu reduzieren, dass die Orientierungswerte (30
Minuten/Tag und 30 Stunden/Jahr worst-case bzw. 8 Stunden/Jahr real) eingehalten
werden.

Aufgrund der Uberschreitungen der Orientierungswerte wird empfohlen, die geplanten
WEA mit einer entsprechenden technischen Einrichtung (sog. Abschaltmodul,
vgl. Abschnitt 8.2) auszuristen.

Hinweis:

Die dargestellten Ergebnisse sowie die Beurteilung gelten ausschlie3lich fir die hier
betrachtete Anlagenkonfiguration. Sollten sich Anderungen hinsichtlich der zu
bericksichtigenden Planung, der Vorbelastung bzw. der zu beurteilenden Immissions-
punkte ergeben, sind die ermittelten Ergebnisse nicht mehr gultig und es sind neue
Berechnungen notwendig.

11. Qualitat der Ergebnisse

Gemal den LAI-Hinweisen sollte die Grundgenauigkeit der in die Prognose eingehenden
geometrischen Parameter £ 3 m bis + 10 m betragen. Dies wird in Prognosen der
IEL GmbH durch das verwendete hochwertige Kartenmaterial (ATKIS-Daten Uber den
onmaps-Dienst und ALKIS-Daten der Vermessungsamter, Hohenmodell) gewahrleistet.

Des Weiteren soll die Bestimmung der Schattenwurfzeiten an einer Genauigkeit von
1 Minute pro Tag orientiert sein. Mit der verwendeten Software windPRO® werden die
Schattenwurfzeiten mit einer Auflésung von 1 Minute berechnet.
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12. Zusammenfassung

Am Standort St. Gangloff ist die Errichtung und der Betrieb von finf Windenergieanlagen
(WEAO01, WEA 02, WEA 05, WEA 06 und WEAO09) des Anlagentyps
NORDEX N149/4.0-4.5 mit 164,0 m Nabenhdhe und einem Rotordurchmesser von
149,1 m geplant.

Aufgabe des vorliegenden Berichts war die Untersuchung der Zeitpunkte, der Dauer
sowie der Zulassigkeit mdoglicher Beeintrachtigungen durch Rotorschattenwurf
(worst-case), welche durch den Betrieb der drehenden Rotoren an mal3geblichen
Immissionspunkten (IP) verursacht werden.

Aufgrund der Uberschreitungen der Orientierungswerte (s. Kap. 10.1 und 10.2) wird
empfohlen, die geplanten WEA mit einer entsprechenden technischen Einrichtung
(sog. Abschaltmodul, vgl. Abschnitt 8.2) auszurtsten.

Hinweis:

Norddstlich der geplanten Windenergieanlagen und westlich der Bundesautobahn BAB
A9 liegt das Gewerbegebiet Reichenbach. In diesem kommt es zu Uberschreitungen
(s. exemplarischer IP 14) der Richtwerte gem. LAI-Richtlinie. Sofern sich hier Geb&aude
mit Dauerarbeitsplatzen befinden, sind diese ebenfalls zu schiitzen. Dies gilt auch fir den
nordlich gelegenen Autobahnrastplatz Hermsdorfer Kreuz Ost/West.

Gemall dem Protokoll des siebten Fachgespraches vom 03.11.2006 Uber
Umwelteinwirkungen von Windkraftanlagen im Staatlichen Umweltamt Schleswig,
Antwort auf Frage 6.7, wird von einem standigen Arbeitsplatz ausgegangen, wenn dieser
zwei Stunden pro Tag besetzt ist. Bei zeitlich und ortlich wechselndem Arbeitsplatz
(z.B. Obstpfliicker oder Arbeiten in Gewéchshausern) kann auf schattenwurffreie Zeiten
oder Platze ausgewichen werden.

Unter Bericksichtigung der vorgeschlagenen Vermeidungseinrichtung ist das Vorhaben
aus gutachterlicher Sicht in Bezug auf beweglichen Schattenwurf genehmigungsfahig.

Der vorliegende Bericht zur Rotorschattenwurfberechnung umfasst 20 Textseiten und die
im Anhangsverzeichnis aufgefihrten Karten, Diagramme und Listen. Er darf nur in seiner
Gesamtheit verwendet werden.

Aurich, 22. November 2023

Bericht verfasst durch Geprift und freigegeben durch

“Sabine“Schulz, Dipl.-Phys.
(Stellvertretender Leiter Rotorschattenwurf) (Projektbearbeiterin Rotorschattenwurf)
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Anhang

Ubersichtskarte: Windenergieanlagen und Immissionspunkte (1 Seite / A3)

Flachendeckende Darstellungen ,Zusatzbelastung = Gesamtbelastung*
»Astronomisch moégliche Rotorschattenwurfdauer®

Ubersicht 1 :30.000 (1 Seite / A3)

Nahbereich 1:17.500 (1 Seite / A3)

Berechnungsergebnisse / Zusatzbelastung = Gesamtbelastung
Shadow - Hauptergebnis (3 Seiten)

Shadow - Kalender IP (46 Seiten)

Shadow - Kalender WEA (10 Seiten)

Technische Dokumentation
Schattenwurfmodul / NORDEX acciona Windenergieanlagen
Dokumentennr.: 0815 051312 DE / Rev. 06 / 01.04.2021 (8 Seiten)

Literaturverzeichnis (1 Seite)
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windPRO 4.0.422 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk

Projekt:

St. Gangloff
4165-23-S2

Beschreibung:

Zusatzbelastung = Gesamtbelastung

SHADOW -

Karte
Berechnung:

ZB = GB / FD Nahbereich

Lizenzierter Anwender:

IEL GmbH

Kirchdorfer StraBe 26

DE-26603 Aurich

+49 4941 9558 0

Marksfeldt / marksfeldt@iel-gmbh.de

Berechnet:

21.11.2023 14:13/4.0.422

LEL

2111203142371 WINAPRO .



1€L

Berechnungsergebnisse

Zusatzbelastung = Gesamtbelastung

Ingenieurbiiro fur Energietechnik und Larmschutz

IEL GmbH 6 Kirchdorfer Stralle 26 6 26603 Aurich = 04941-9558-0



Projekt: Beschreibung:

St. Gangloff Zusatzbelastung = Gesamtbelastung
4165-23-S2

SHADOW - Hauptergebnis

Berechnung: ZB = GB / Hauptergebnis und Listen
Annahmen fiir Schattenwurfberechnung

Lizenzierter Anwender:

IEL GmbH

Kirchdorfer StraBe 26

DE-26603 Aurich

+49 4941 9558 0

Marksfeldt / marksfeldt@iel-gmbh.de

Berechnet:

21.11.2023 14:31/4.0.422

Beschattungsbereich der WEA
Schatten nur relevant, wo Rotorblatt mind. 20% der Sonne verdeckt
Siehe WEA-Tabelle
L
Minimale relevante Sonnenhdhe liber Horizont 3°
Tage zwischen Berechnungen 1 Tag(e) . O
Berechnungszeitsprung 1 Minuten ! @
Sonnenscheinwahrscheinlichkeit S (Mittlere tagliche Sonnenstunden) [COBURG] Q O O :
Jan Feb Mar Apr Mai Jun Jul Aug Sep Okt Nov Dez A @) @
1,33 2,87 3,57 534 6,94 6,20 7,68 6,91 499 3,28 1,59 1,18 A O ©
Betriebsstunden ermittelt aus WEA in Berechnung und Windverteilung: A AL @
EMD-WRF Europe+ (ERA5)_N50,865448_E011,842133 (5) @
Betriebsdauer je Sektor
N NNO ONO O O0SO SSO S SSwW wWSwW W  WNW NNW Summe @
407 415 593 512 301 280 448 949 1.644 1.122 767 406 7.845 C%
Startwindgeschwindigkeit: Startwindgeschw. aus Leistungskennlinie O
Eine WEA wird nicht bertcksichtigt, wenn sie von keinem Teil der @ %
Rezeptorflache aus sichtbar ist. Die Sichtbarkeitsberechnung basiert auf (& ‘.,O
den folgenden Annahmen: %
Verwendete Héhenlinien: Th DGM5 20x20 CD
Rasterauflésung: 1,0 m
Alle Koordinatenangaben in: MaBstab 1:100.000
UTM (north)-WGS84 Zone: 32 A Neue WEA s Schattenrezeptor
WEA
WEA-Typ Schattendaten
Ost Nord Z Beschreibung Ak- Hersteller Typ Nenn- Rotor- Naben- Beschatt.- U/min
tu- leistung durch- hohe Bereich
ell messer
[m] [kw]  [m] [m] [m] [U/min]
WEA 01 699.963 5.638.397 366,1 NORDEX __N149...Nein NORDEX _ N149/4.0-4.5-4.500 4.500 149,1 164,0 1.836 10,7
WEA 02 699.793 5.637.819 390,0 NORDEX __N149...Nein NORDEX _ N149/4.0-4.5-4.500 4.500 149,1 164,0 1.836 10,7
WEA 05 700.382 5.638.289 367,5 NORDEX __N149...Nein NORDEX _ N149/4.0-4.5-4.500 4.500 149,1 164,0 1.836 10,7
WEA 06 700.256 5.637.860 384,3 NORDEX __N149...Nein NORDEX _ N149/4.0-4.5-4.500 4.500 149,1 164,0 1.836 10,7
WEA 09 700.710 5.637.839 383,8 NORDEX _ N149...Nein NORDEX _ N149/4.0-4.5-4.500 4.500 149,1 164,0 1.836 10,7
Schattenrezeptor-Eingabe
Nr.  Name Ost Nord Z Breite Hohe Hohe Neigung des Ausrichtungsmodus Augenhdhe (ZVI) .Gr.
0.Gr.  Fensters
[m]  [m] [m] [m] [°] [m]
IP 01 DorfstraBe 29 701.384 5.635.004 290,6 0,1 0,1 20 90,0 "Gewdchshaus-Modus" 2,1
IP 02 An den Wachtelblischen 701.884 5.635.168 339,7 0,1 0,1 20 90,0 "Gewachshaus-Modus" 2,1
IP 03 DorfstraBe 44 701.927 5.634.970 319,8 0,1 0,1 20 90,0 "Gewdchshaus-Modus" 2,1
IP 04 DorfstraBe 1a 703.265 5.634.392 322,3 0,1 01 20 90,0 "Gewaéchshaus-Modus" 2,1
IP 05 Dorfstr. 35 703.548 5.634.348 339,7 0,1 01 20 90,0 "Gewaéchshaus-Modus" 2,1
IP 06 Stallanlage 703.873 5.634.665 350,0 0,1 0,1 20 90,0 "Gewdchshaus-Modus" 2,1
IP 07 DorfstraBe 15 703.950 5.634.523 3479 0,1 01 20 90,0 "Gewaéchshaus-Modus" 2,1
IP 08 Rothenbach 18 703.890 5.636.372 3294 0,1 0,1 20 90,0 "Gewdchshaus-Modus" 2,1
IP 09 Rothenbach 13 703.996 5.636.380 331,3 0,1 01 20 90,0 "Gewaéchshaus-Modus" 2,1
IP 10 Rothenbach 17 704.027 5.636.362 332,3 0,1 01 20 90,0 "Gewaéchshaus-Modus" 2,1
IP 11 Rothenbach 19a 704.194 5.636.293 3340 0,1 01 20 90,0 "Gewdchshaus-Modus" 2,1
IP 12 WaldstraBe 15 703.097 5.637.466 3262 0,1 01 20 90,0 "Gewdchshaus-Modus" 2,1
IP 13 Rodaer Landstr. 1 702.290 5.638.257 3519 0,1 0,1 20 90,0 "Gewdchshaus-Modus" 2,1
IP 14 Holzlandstr. 17 701.122 5.638.865 3578 0,1 0,1 20 90,0 "Gewaéchshaus-Modus" 2,1
IP 15 FabrikstraBe 37 701.911 5.638.478 358,1 0,1 0,1 20 90,0 "Gewaéchshaus-Modus" 2,1
IP 16 FabrikstraBe 20b 702.057 5.638.653 351,5 0,1 01 20 90,0 "Gewdchshaus-Modus" 2,1
IP 17 Ludwigstr. 1 702.138 5.638.780 340,0 0,1 01 20 90,0 "Gewdchshaus-Modus" 2,1
IP 18 GE KreuzstraBe 701.399 5.637.780 3742 0,1 0,1 20 90,0 "Gewdchshaus-Modus" 2,1
IP 19 GE KreuzstraBe 701.307 5.638.125 3741 0,1 0,1 20 90,0 "Gewdchshaus-Modus" 2,1
IP 20 GE L 1073 701.248 5.637.790 378,1 0,1 0,1 20 90,0 "Gewdchshaus-Modus" 2,1

(Fortsetzung néchste Seite)...

winADDPN 4 N 477 | EMN Intarnatinnal A/C Tal 14K QA 28 44 A4 wnana

amAd Al

wrinAnra@amdAd Al

71119072 1427 11 windPRO ‘



Projekt: Beschreibung:

St. Gangloff Zusatzbelastung = Gesamtbelastung

4165-23-S2

SHADOW - Hauptergebnis

Berechnung: ZB = GB / Hauptergebnis und Listen
...(Fortsetzung von vorheriger Seite)

Nr. Name

IP 21 Zu den Tannenwiesen 1
IP 22 Zu den Tannenwiesen 11
IP 23 Zu den Tannenwiesen 4
IP 24 An der Autobahnabfahrt 1
IP 25 Rosa-Luxemburg-Platz 18
IP 26 Am Rasthof 2

IP 27 DorfstraBe 57A

IP 28 DorfstraBe 40A

IP 29 DorfstraBBe 40B

IP 30 Auf dem Berg 1

IP 31 HauptstraBe 34

IP 32 Auf dem Berg 100

IP 33 An der Windmiihle 1

IP 34 Warnsdorfgrund

IP 35 FabrikstraBe 22

IP 36 FabrikstraBe 37b

Berechnungsergebnisse

Schattenrezeptor
Nr. Name

IP 01 DorfstraBe 29

IP 02 An den Wachtelbiischen
IP 03 DorfstraBe 44

IP 04 DorfstraBe 1a

IP 05 Dorfstr. 35

IP 06 Stallanlage

IP 07 DorfstraBe 15

IP 08 Rothenbach 18

IP 09 Rothenbach 13

IP 10 Rothenbach 17

IP 11 Rothenbach 19a

IP 12 WaldstraBe 15

IP 13 Rodaer Landstr. 1

IP 14 Holzlandstr. 17

IP 15 FabrikstraBe 37

IP 16 FabrikstraBe 20b

IP 17 Ludwigstr. 1

IP 18 GE KreuzstraBBe

IP 19 GE KreuzstraBBe

IP 20 GE L 1073

IP 21 Zu den Tannenwiesen 1
IP 22 Zu den Tannenwiesen 11
IP 23 Zu den Tannenwiesen 4
IP 24 An der Autobahnabfahrt 1
IP 25 Rosa-Luxemburg-Platz 18
IP 26 Am Rasthof 2

IP 27 DorfstraBe 57A

IP 28 DorfstraBe 40A

IP 29 DorfstraBe 40B

IP 30 Auf dem Berg 1

IP 31 HauptstraBe 34

IP 32 Auf dem Berg 100

IP 33 An der Windmihle 1

IP 34 Warnsdorfgrund

IP 35 FabrikstraBe 22

IP 36 FabrikstraBe 37b

winADDPN 4 N 477 | EMN Intarnatinnal A/C Tal 14K QA 28 44 A4 wnana

amAd Al

wrinAnra@amdAd Al

Lizenzierter Anwender:

IEL GmbH

Kirchdorfer StraBe 26

DE-26603 Aurich

+49 4941 9558 0

Marksfeldt / marksfeldt@iel-gmbh.de

Berechnet:

21.11.2023 14:31/4.0.422

Ost Nord Z  Breite Hohe Hohe Neigung des
U0.Gr.  Fensters
[m] [m] [m] [m] [°]
701.832 5.636.496 3650 0,1 0,1 20 90,0
701.964 5.636.565 3650 0,1 0,1 2,0 90,0
701.809 5.636.666 3629 0,1 0,1 2,0 90,0
700.588 5.638.604 3653 0,1 0,1 20 90,0
700.511 5.640.533 348,7 0,1 0,1 20 90,0
700.180 5.639.836 3550 0,1 0,1 20 90,0
699.528 5.634.730 2550 0,1 0,1 2,0 90,0
699.274 5.635.001 266,2 0,1 0,1 2,0 90,0
699.189 5.635.032 2672 0,1 0,1 20 90,0
697.229 5.639.119 3305 0,1 01 20 90,0
697.219 5.639.266 3250 0,1 0,1 20 90,0
697.324 5.638.798 3500 0,1 0,1 20 90,0
698.025 5.639.074 3600 0,1 0,1 2,0 90,0
699.858 5.635.542 293,7 0,1 01 20 90,0
701.900 5.638.631 3529 0,1 0,1 20 90,0
701.890 5.638.521 357,1 0,1 0,1 20 90,0
astron. max. mogl. Beschattungsdauer
Stunden/Jahr  Schattentage/Jahr Max.Schattendauer/Tag
[h/a] [d/a] [h/d]
0:00 0 0:00
0:00 0 0:00
0:00 0 0:00
0:00 0 0:00
0:00 0 0:00
0:00 0 0:00
0:00 0 0:00
0:00 0 0:00
0:00 0 0:00
0:00 0 0:00
0:00 0 0:00
0:00 0 0:00
7:11 27 0:21
79:59 164 0:37
25:42 74 0:38
15:33 57 0:22
13:48 54 0:21
102:35 164 0:59
94:28 124 1:29
161:05 164 1:22
0:00 0 0:00
0:00 0 0:00
0:00 0 0:00
266:54 215 1:40
0:00 0 0:00
0:00 0 0:00
0:00 0 0:00
0:00 0 0:00
0:00 0 0:00
0:00 0 0:00
0:00 0 0:00
0:00 0 0:00
0:00 0 0:00
0:00 0 0:00
25:22 79 0:32
26:03 76 0:36

Ausrichtungsmodus  Augenhéhe (ZVI) u.Gr.

3

"Gewachshaus-Modus"
"Gewadchshaus-Modus"
"Gewadchshaus-Modus"
"Gewachshaus-Modus"
"Gewachshaus-Modus"
"Gewachshaus-Modus"
"Gewachshaus-Modus"
"Gewachshaus-Modus"
"Gewachshaus-Modus"
"Gewachshaus-Modus"
"Gewachshaus-Modus"
"Gewadchshaus-Modus"
"Gewadchshaus-Modus"
"Gewachshaus-Modus"
"Gewachshaus-Modus"
"Gewachshaus-Modus"

SUSYIYIYIY S

<

STUSY YV

<

NNOMNNMNMNONNNOMNNMNNODNNNDNNNDNDN
P e e e e N e S S S S

met. wahrsch. Beschattungsdauer

Stunden/Jahr
[h/a]
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00
1:29
11:30
5:14
3:10
2:39
24:59
21:39
39:39
0:00
0:00
0:00
41:40
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00
5:03
5:18

711190172 1427 19 windPRO .



Projekt: Beschreibung:

St. Gangloff Zusatzbelastung = Gesamtbelastung
4165-23-S2

SHADOW - Hauptergebnis

Berechnung: ZB = GB / Hauptergebnis und Listen

Gesamtdauer Beschattung an Rezeptoren pro WEA
Nr. Name

WEA 01 NORDEX __N149/4.0-4.5 4500 149.1 !O! NH:
WEA 02 NORDEX __N149/4.0-4.5 4500 149.1 !0! NH:
WEA 05 NORDEX __N149/4.0-4.5 4500 149.1 !O! NH:
WEA 06 NORDEX __N149/4.0-4.5 4500 149.1 !O! NH:
WEA 09 NORDEX __N149/4.0-4.5 4500 149.1 !0! NH:

164,0 m (Ges:238,6 m) (1)
164,0 m (Ges:238,6 m) (2)
164,0 m (Ges:238,6 m) (3)
164,0 m (Ges:238,6 m) (4)
164,0 m (Ges:238,6 m) (5)

Lizenzierter Anwender:

IEL GmbH

Kirchdorfer StraBe 26

DE-26603 Aurich

+49 4941 9558 0

Marksfeldt / marksfeldt@iel-gmbh.de

Berechnet:

21.11.2023 14:31/4.0.422

Maximal
[h/a]
97:20
49:39

229:08
131:19
229:52

Erwartet

[h/a]
21:46

8:28
45:25
19:54
48:02

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

von zwei oder mehr WEA beschattet werden kann.

Die Berechnung der Gesamtsumme fiir einen Rezeptor arbeitet mit einer gemittelten Richtungskorrektur fiir alle WEA, die an einem gegebenen Tag zur Beschattung beitragen. Wenn der
Schattenwurf durch mehrere WEA an einem Tag nicht gleichzeitig stattfindet, kann die so ermittelte Summe geringfiigig von der Summe der Beschattungszeiten abweichen, die fiir die individuellen

WEA berechnet werden.

winADDPN 4 N 477 | EMN Intarnatinnal A/C Tal LdAK Q& 28 44 A4 unans amd Al windnra@amd Al

7111901721427 12 windPRO .



Projekt: Beschreibung: Lizenzierter Anwender:
St. Gangloff Zusatzbelastung = Gesamtbelastung IEL GmbH
3 Kirchdorfer StraBe 26
4165-23-S2 DE-26603 Aurich
+49 4941 9558 0
Marksfeldt / marksfeldt@iel-gmbh.de

Berechnet:

21.11.2023 14:31/4.0.422

SHADOW - Kalender

Berechnung: ZB = GB / Hauptergebnis und Listen Schattenrezeptor: IP 01 - Dorfstral3e 29
ii Sonnenscheinwahrscheinlichkeit S (Mittlere tagliche Sonnenstunden) [COBURG]
Annahmen fiir Schattenwurfberechnung Jan Feb Mé&r Apr Mai Jun Jul Aug Sep Okt Nov Dez
1,33 2,87 3,57 5,34 6,94 6,20 7,68 6,91 499 3,28 1,59 1,18

Betriebsdauer je Sektor

N NNO ONO O 0OSO SSO S SSw wSw W  WNW NNW Summe
407 415 593 512 301 280 448 949 1.644 1.122 767 406 7.845
Startwindgeschwindigkeit: Startwindgeschw. aus Leistungskennlinie

|Januar |Februar |Mirz | April | Mai | Juni | Juli |August | Sep efOktober |N ber D b

108:16 | 07:51 | 06:59 | 06:51 | 05:49 | 05:06 | 05:03 | 05:38 | 06:25 | 07:12 | 07:03 | 07:52

| 16:17 | 17:03 | 17:53 | 19:44 | 20:33 | 21:17 | 21:30 | 21:00 | 20:00 | 18:53 | 16:49 | 16:11

2| 08:16 | 07:49 | 06:57 | 06:49 | 05:47 | 05:05 | 05:04 | 05:39 | 06:27 | 07:13 | 07:05 | 07:54

| 16:18 | 17:05 | 17:54 | 19:46 | 20:34 | 21:18 | 21:30 | 20:58 | 19:58 | 18:51 | 16:48 | 16:11

3 08:15 | 07:48 | 06:55 | 06:47 | 05:45 | 05:04 | 05:04 | 05:41 | 06:28 | 07:15 | 07:07 | 07:55

| 16:19 | 17:07 | 17:56 | 19:48 | 20:36 | 21:19 | 21:29 | 20:57 | 19:56 | 18:49 | 16:46 | 16:10

4| 08:15 | 07:46 | 06:53 | 06:45 | 05:43 | 05:03 | 05:05 | 05:42 | 06:30 | 07:17 | 07:08 | 07:56

| 16:20 | 17:09 | 17:58 | 19:49 | 20:38 | 21:20 | 21:29 | 20:55 | 19:54 | 18:47 | 16:44 | 16:09

5 08:15 | 07:45 | 06:51 | 06:42 | 05:42 | 05:03 | 05:06 | 05:44 | 06:31 | 07:18 | 07:10 | 07:58

| 16:22 | 17:10 | 18:00 | 19:51 | 20:39 | 21:21 | 21:29 | 20:54 | 19:52 | 18:44 | 16:43 | 16:09

6 | 08:15 | 07:43 | 06:49 | 06:40 | 05:40 | 05:02 | 05:07 | 05:45 | 06:33 | 07:20 | 07:12 | 07:59

| 16:23 | 17:12 | 18:01 | 19:52 | 20:41 | 21:21 | 21:28 | 20:52 | 19:49 | 18:42 | 16:41 | 16:09

7| 08:14 | 07:41 | 06:47 | 06:38 | 05:38 | 05:02 | 05:08 | 05:47 | 06:35 | 07:21 | 07:14 | 08:00

| 16:24 | 17:14 | 18:03 | 19:54 | 20:42 | 21:22 | 21:28 | 20:50 | 19:47 | 18:40 | 16:39 | 16:08

8 08:14 | 07:40 | 06:44 | 06:36 | 05:36 | 05:01 | 05:08 | 05:48 | 06:36 | 07:23 | 07:15 | 08:01

| 16:25 | 17:16 | 18:05 | 19:56 | 20:44 | 21:23 | 21:27 | 20:48 | 19:45 | 18:38 | 16:38 | 16:08

9| 08:14 | 07:38 | 06:42 | 06:34 | 05:35 | 05:01 | 05:09 | 05:50 | 06:38 | 07:25 | 07:17 | 08:02

| 16:27 | 17:18 | 18:06 | 19:57 | 20:45 | 21:24 | 21:26 | 20:47 | 19:43 | 18:36 | 16:36 | 16:08

10 | 08:13 | 07:36 | 06:40 | 06:31 | 05:33 | 05:00 | 05:10 | 05:51 | 06:39 | 07:26 | 07:19 | 08:03

| 16:28 | 17:19 | 18:08 | 19:59 | 20:47 | 21:25 | 21:26 | 20:45 | 19:41 | 18:33 | 16:35 | 16:07

111 08:13 | 07:34 | 06:38 | 06:29 | 05:31 | 05:00 | 05:11 | 05:53 | 06:41 | 07:28 | 07:20 | 08:04

| 16:29 | 17:21 | 18:10 | 20:01 | 20:48 | 21:25 | 21:25 | 20:43 | 19:38 | 18:31 | 16:33 | 16:07

12 ] 08:12 | 07:33 | 06:36 | 06:27 | 05:30 | 05:00 | 05:12 | 05:54 | 06:42 | 07:30 | 07:22 | 08:05

| 16:31 | 17:23 | 18:11 | 20:02 | 20:50 | 21:26 | 21:24 | 20:41 | 19:36 | 18:29 | 16:32 | 16:07

13 ] 08:11 | 07:31 | 06:34 | 06:25 | 05:28 | 04:59 | 05:13 | 05:56 | 06:44 | 07:31 | 07:24 | 08:06

| 16:32 | 17:25 | 18:13 | 20:04 | 20:51 | 21:27 | 21:23 | 20:39 | 19:34 | 18:27 | 16:30 | 16:07

14 | 08:11 | 07:29 | 06:31 | 06:23 | 05:27 | 04:59 | 05:15 | 05:57 | 06:45 | 07:33 | 07:26 | 08:07

| 16:34 | 17:26 | 18:15 | 20:05 | 20:53 | 21:27 | 21:23 | 20:37 | 19:32 | 18:25 | 16:29 | 16:07

15 | 08:10 | 07:27 | 06:29 | 06:21 | 05:25 | 04:59 | 05:16 | 05:59 | 06:47 | 07:35 | 07:27 | 08:08

| 16:35 | 17:28 | 18:16 | 20:07 | 20:54 | 21:28 | 21:22 | 20:35 | 19:29 | 18:23 | 16:27 | 16:07

16 | 08:09 | 07:25 | 06:27 | 06:19 | 05:24 | 04:59 | 05:17 | 06:00 | 06:48 | 07:36 | 07:29 | 08:09

| 16:37 | 17:30 | 18:18 | 20:09 | 20:56 | 21:28 | 21:21 | 20:33 | 19:27 | 18:21 | 16:26 | 16:07

17 | 08:08 | 07:23 | 06:25 | 06:17 | 05:22 | 04:59 | 05:18 | 06:02 | 06:50 | 07:38 | 07:31 | 08:10

| 16:38 | 17:32 | 18:20 | 20:10 | 20:57 | 21:29 | 21:20 | 20:32 | 19:25 | 18:19 | 16:25 | 16:08

18 | 08:07 | 07:22 | 06:22 | 06:14 | 05:21 | 04:59 | 05:19 | 06:04 | 06:52 | 07:40 | 07:32 | 08:11

| 16:40 | 17:34 | 18:21 | 20:12 | 20:59 | 21:29 | 21:19 | 20:30 | 19:22 | 18:16 | 16:23 | 16:08

19 | 08:07 | 07:20 | 06:20 | 06:12 | 05:20 | 04:59 | 05:20 | 06:05 | 06:53 | 07:41 | 07:34 | 08:11

| 16:41 | 17:35 | 18:23 | 20:14 | 21:00 | 21:30 | 21:18 | 20:28 | 19:20 | 18:14 | 16:22 | 16:08

20 | 08:06 | 07:18 | 06:18 | 06:10 | 05:18 | 04:59 | 05:22 | 06:07 | 06:55 | 07:43 | 07:35 | 08:12

| 16:43 | 17:37 | 18:25 | 20:15 | 21:02 | 21:30 | 21:16 | 20:26 | 19:18 | 18:12 | 16:21 | 16:09

21 | 08:05 | 07:16 | 06:16 | 06:08 | 05:17 | 04:59 | 05:23 | 06:08 | 06:56 | 07:45 | 07:37 | 08:13

| 16:45 | 17:39 | 18:26 | 20:17 | 21:03 | 21:30 | 21:15 | 20:24 | 19:16 | 18:10 | 16:20 | 16:09

22 | 08:03 | 07:14 | 06:14 | 06:06 | 05:16 | 04:59 | 05:24 | 06:10 | 06:58 | 07:46 | 07:39 | 08:13

| 16:46 | 17:41 | 18:28 | 20:18 | 21:04 | 21:30 | 21:14 | 20:22 | 19:13 | 18:08 | 16:19 | 16:09

23| 08:02 | 07:12 | 06:11 | 06:04 | 05:15 | 05:00 | 05:25 | 06:11 | 06:59 | 07:48 | 07:40 | 08:14

| 16:48 | 17:42 | 18:30 | 20:20 | 21:06 | 21:31 | 21:13 | 20:19 | 19:11 | 18:06 | 16:18 | 16:10

24| 08:01 | 07:10 | 06:09 | 06:02 | 05:13 | 05:00 | 05:27 | 06:13 | 07:01 | 07:50 | 07:42 | 08:14

| 16:49 | 17:44 | 18:31 | 20:22 | 21:07 | 21:31 | 21:12 | 20:17 | 19:09 | 18:04 | 16:17 | 16:11

25| 08:00 | 07:08 | 06:07 | 06:00 | 05:12 | 05:00 | 05:28 | 06:14 | 07:02 | 06:51 | 07:43 | 08:14

| 16:51 | 17:46 | 18:33 | 20:23 | 21:08 | 21:31 | 21:10 | 20:15 | 19:07 | 17:02 | 16:16 | 16:11

26 | 07:59 | 07:06 | 06:05 | 05:58 | 05:11 | 05:01 | 05:29 | 06:16 | 07:04 | 06:53 | 07:45 | 08:15

| 16:53 | 17:48 | 18:35 | 20:25 | 21:10 | 21:31 | 21:09 | 20:13 | 19:04 | 17:01 | 16:15 | 16:12

27 | 07:58 | 07:04 | 06:02 | 05:56 | 05:10 | 05:01 | 05:31 | 06:17 | 07:06 | 06:55 | 07:46 | 08:15

| 16:55 | 17:49 | 18:36 | 20:26 | 21:11 | 21:31 | 21:07 | 20:11 | 19:02 | 16:59 | 16:14 | 16:13

28 | 07:56 | 07:02 | 06:00 | 05:54 | 05:09 | 05:01 | 05:32 | 06:19 | 07:07 | 06:56 | 07:48 | 08:15

| 16:56 | 17:51 | 18:38 | 20:28 | 21:12 | 21:31 | 21:06 | 20:09 | 19:00 | 16:57 | 16:13 | 16:13

29 | 07:55 | | 06:58 | 05:53 | 05:08 | 05:02 | 05:34 | 06:21 | 07:09 | 06:58 | 07:49 | 08:15

| 16:58 | | 19:39 | 20:30 | 21:13 | 21:31 | 21:05 | 20:07 | 18:58 | 16:55 | 16:13 | 16:14

30 | 07:53 | | 06:56 | 05:51 | 05:07 | 05:03 | 05:35 | 06:22 | 07:10 | 07:00 | 07:51 | 08:16

| 17:00 | | 19:41 | 20:31 | 21:14 | 21:30 | 21:03 | 20:05 | 18:55 | 16:53 | 16:12 | 16:15

31| 07:52 | | 06:53 | | 05:06 | | 05:36 | 06:24 | | 07:02 | | 08:16

| 17:02 | | 19:43 | | 21:15 | | 21:02 | 20:03 | | 16:51 | | 16:16

Sonnenscheinstunden | 264 | 280 | 367 | 414 | 481 | 493 | 497 | 451 | 380 | 333 | 270 | 249
astr.max.mdgl.Beschattung | | | | | | | | | | | |
Red.Sonnenscheinwahrsch. | | | | | | | | | | | |
Reduktion Betriebsdauer | | | | | | | | | | | |
Reduktion Windrichtung | | | | | | | | | | | |
Gesamte Reduktion | | | | | | | | | | | |
Met.wahrsch.Beschattung | | | | | | | | | | | |

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)

winADPN 4 N 477 | EMN Tntarnatinnal 4/C Tal 14 OA K 44 44 wnansr amd Al windnra@armd Al 71119072 1422 7 1 windPRO “



Projekt: Beschreibung: Lizenzierter Anwender:
St. Gangloff Zusatzbelastung = Gesamtbelastung IEL GmbH
3 Kirchdorfer StraBe 26
4165-23-S2 DE-26603 Aurich
+49 4941 9558 0
Marksfeldt / marksfeldt@iel-gmbh.de

Berechnet:

21.11.2023 14:31/4.0.422

SHADOW - Kalender

Berechnung: ZB = GB / Hauptergebnis und Listen Schattenrezeptor: IP 02 - An den Wachtelblischen

Annahmen fiir Schattenwurfberechnun Sonnenscheinwahrscheinlichkeit S (Mittlere tagliche Sonnenstunden) [COBURG]
9 Jan Feb Mar Apr Mai Jun Jul Aug Sep Okt Nov Dez

1,33 2,87 3,57 5,34 6,94 6,20 7,68 6,91 4,99 3,28 1,59 1,18

Betriebsdauer je Sektor

N NNO ONO O 0OSO SSO S SSw wSw W  WNW NNW Summe
407 415 593 512 301 280 448 949 1.644 1.122 767 406 7.845
Startwindgeschwindigkeit: Startwindgeschw. aus Leistungskennlinie

|Januar |Februar |Mirz | April | Mai | Juni | Juli |August | Sep efOktober |N ber D b

108:16 | 07:51 | 06:59 | 06:51 | 05:49 | 05:06 | 05:03 | 05:38 | 06:25 | 07:12 | 07:03 | 07:52

| 16:17 | 17:03 | 17:53 | 19:44 | 20:33 | 21:16 | 21:30 | 21:00 | 20:00 | 18:53 | 16:49 | 16:11

2| 08:16 | 07:49 | 06:57 | 06:49 | 05:47 | 05:05 | 05:04 | 05:39 | 06:27 | 07:13 | 07:05 | 07:54

| 16:18 | 17:05 | 17:54 | 19:46 | 20:34 | 21:18 | 21:30 | 20:58 | 19:58 | 18:51 | 16:48 | 16:11

3 08:15 | 07:48 | 06:55 | 06:47 | 05:45 | 05:04 | 05:04 | 05:41 | 06:28 | 07:15 | 07:07 | 07:55

| 16:19 | 17:07 | 17:56 | 19:48 | 20:36 | 21:19 | 21:29 | 20:57 | 19:56 | 18:49 | 16:46 | 16:10

4| 08:15 | 07:46 | 06:53 | 06:45 | 05:43 | 05:03 | 05:05 | 05:42 | 06:30 | 07:17 | 07:08 | 07:56

| 16:20 | 17:09 | 17:58 | 19:49 | 20:38 | 21:20 | 21:29 | 20:55 | 19:54 | 18:47 | 16:44 | 16:09

5 08:15 | 07:44 | 06:51 | 06:42 | 05:42 | 05:03 | 05:06 | 05:44 | 06:31 | 07:18 | 07:10 | 07:57

| 16:22 | 17:10 | 18:00 | 19:51 | 20:39 | 21:21 | 21:29 | 20:53 | 19:52 | 18:44 | 16:43 | 16:09

6 | 08:15 | 07:43 | 06:49 | 06:40 | 05:40 | 05:02 | 05:07 | 05:45 | 06:33 | 07:20 | 07:12 | 07:59

| 16:23 | 17:12 | 18:01 | 19:52 | 20:41 | 21:21 | 21:28 | 20:52 | 19:49 | 18:42 | 16:41 | 16:09

7| 08:14 | 07:41 | 06:47 | 06:38 | 05:38 | 05:02 | 05:08 | 05:47 | 06:34 | 07:21 | 07:14 | 08:00

| 16:24 | 17:14 | 18:03 | 19:54 | 20:42 | 21:22 | 21:28 | 20:50 | 19:47 | 18:40 | 16:39 | 16:08

8 08:14 | 07:40 | 06:44 | 06:36 | 05:36 | 05:01 | 05:08 | 05:48 | 06:36 | 07:23 | 07:15 | 08:01

| 16:25 | 17:16 | 18:05 | 19:56 | 20:44 | 21:23 | 21:27 | 20:48 | 19:45 | 18:38 | 16:38 | 16:08

9| 08:14 | 07:38 | 06:42 | 06:34 | 05:35 | 05:01 | 05:09 | 05:50 | 06:38 | 07:25 | 07:17 | 08:02

| 16:27 | 17:17 | 18:06 | 19:57 | 20:45 | 21:24 | 21:26 | 20:47 | 19:43 | 18:36 | 16:36 | 16:08

10 | 08:13 | 07:36 | 06:40 | 06:31 | 05:33 | 05:00 | 05:10 | 05:51 | 06:39 | 07:26 | 07:19 | 08:03

| 16:28 | 17:19 | 18:08 | 19:59 | 20:47 | 21:25 | 21:26 | 20:45 | 19:40 | 18:33 | 16:35 | 16:07

111 08:13 | 07:34 | 06:38 | 06:29 | 05:31 | 05:00 | 05:11 | 05:53 | 06:41 | 07:28 | 07:20 | 08:04

| 16:29 | 17:21 | 18:10 | 20:01 | 20:48 | 21:25 | 21:25 | 20:43 | 19:38 | 18:31 | 16:33 | 16:07

12 ] 08:12 | 07:33 | 06:36 | 06:27 | 05:30 | 05:00 | 05:12 | 05:54 | 06:42 | 07:30 | 07:22 | 08:05

| 16:31 | 17:23 | 18:11 | 20:02 | 20:50 | 21:26 | 21:24 | 20:41 | 19:36 | 18:29 | 16:32 | 16:07

13 ] 08:11 | 07:31 | 06:34 | 06:25 | 05:28 | 04:59 | 05:13 | 05:56 | 06:44 | 07:31 | 07:24 | 08:06

| 16:32 | 17:25 | 18:13 | 20:04 | 20:51 | 21:27 | 21:23 | 20:39 | 19:34 | 18:27 | 16:30 | 16:07

14 | 08:11 | 07:29 | 06:31 | 06:23 | 05:27 | 04:59 | 05:14 | 05:57 | 06:45 | 07:33 | 07:26 | 08:07

| 16:34 | 17:26 | 18:15 | 20:05 | 20:53 | 21:27 | 21:22 | 20:37 | 19:31 | 18:25 | 16:29 | 16:07

15 | 08:10 | 07:27 | 06:29 | 06:21 | 05:25 | 04:59 | 05:16 | 05:59 | 06:47 | 07:35 | 07:27 | 08:08

| 16:35 | 17:28 | 18:16 | 20:07 | 20:54 | 21:28 | 21:22 | 20:35 | 19:29 | 18:23 | 16:27 | 16:07

16 | 08:09 | 07:25 | 06:27 | 06:19 | 05:24 | 04:59 | 05:17 | 06:00 | 06:48 | 07:36 | 07:29 | 08:09

| 16:37 | 17:30 | 18:18 | 20:09 | 20:56 | 21:28 | 21:21 | 20:33 | 19:27 | 18:21 | 16:26 | 16:07

17 | 08:08 | 07:23 | 06:25 | 06:16 | 05:22 | 04:59 | 05:18 | 06:02 | 06:50 | 07:38 | 07:31 | 08:10

| 16:38 | 17:32 | 18:20 | 20:10 | 20:57 | 21:29 | 21:20 | 20:32 | 19:25 | 18:19 | 16:25 | 16:08

18 | 08:07 | 07:22 | 06:22 | 06:14 | 05:21 | 04:59 | 05:19 | 06:04 | 06:51 | 07:39 | 07:32 | 08:11

| 16:40 | 17:33 | 18:21 | 20:12 | 20:59 | 21:29 | 21:19 | 20:30 | 19:22 | 18:16 | 16:23 | 16:08

19 | 08:06 | 07:20 | 06:20 | 06:12 | 05:20 | 04:59 | 05:20 | 06:05 | 06:53 | 07:41 | 07:34 | 08:11

| 16:41 | 17:35 | 18:23 | 20:14 | 21:00 | 21:30 | 21:17 | 20:28 | 19:20 | 18:14 | 16:22 | 16:08

20 | 08:06 | 07:18 | 06:18 | 06:10 | 05:18 | 04:59 | 05:22 | 06:07 | 06:55 | 07:43 | 07:35 | 08:12

| 16:43 | 17:37 | 18:25 | 20:15 | 21:02 | 21:30 | 21:16 | 20:26 | 19:18 | 18:12 | 16:21 | 16:09

21| 08:04 | 07:16 | 06:16 | 06:08 | 05:17 | 04:59 | 05:23 | 06:08 | 06:56 | 07:45 | 07:37 | 08:13

| 16:44 | 17:39 | 18:26 | 20:17 | 21:03 | 21:30 | 21:15 | 20:24 | 19:16 | 18:10 | 16:20 | 16:09

22 | 08:03 | 07:14 | 06:14 | 06:06 | 05:16 | 04:59 | 05:24 | 06:10 | 06:58 | 07:46 | 07:39 | 08:13

| 16:46 | 17:41 | 18:28 | 20:18 | 21:04 | 21:30 | 21:14 | 20:21 | 19:13 | 18:08 | 16:19 | 16:09

23| 08:02 | 07:12 | 06:11 | 06:04 | 05:15 | 05:00 | 05:25 | 06:11 | 06:59 | 07:48 | 07:40 | 08:14

| 16:48 | 17:42 | 18:30 | 20:20 | 21:06 | 21:31 | 21:13 | 20:19 | 19:11 | 18:06 | 16:18 | 16:10

24| 08:01 | 07:10 | 06:09 | 06:02 | 05:13 | 05:00 | 05:27 | 06:13 | 07:01 | 07:50 | 07:42 | 08:14

| 16:49 | 17:44 | 18:31 | 20:22 | 21:07 | 21:31 | 21:11 | 20:17 | 19:09 | 18:04 | 16:17 | 16:11

25| 08:00 | 07:08 | 06:07 | 06:00 | 05:12 | 05:00 | 05:28 | 06:14 | 07:02 | 06:51 | 07:43 | 08:14

| 16:51 | 17:46 | 18:33 | 20:23 | 21:08 | 21:31 | 21:10 | 20:15 | 19:07 | 17:02 | 16:16 | 16:11

26 | 07:59 | 07:06 | 06:05 | 05:58 | 05:11 | 05:01 | 05:29 | 06:16 | 07:04 | 06:53 | 07:45 | 08:15

| 16:53 | 17:48 | 18:34 | 20:25 | 21:09 | 21:31 | 21:09 | 20:13 | 19:04 | 17:01 | 16:15 | 16:12

27 | 07:57 | 07:04 | 06:02 | 05:56 | 05:10 | 05:01 | 05:31 | 06:17 | 07:06 | 06:55 | 07:46 | 08:15

| 16:55 | 17:49 | 18:36 | 20:26 | 21:11 | 21:31 | 21:07 | 20:11 | 19:02 | 16:59 | 16:14 | 16:13

28 | 07:56 | 07:01 | 06:00 | 05:54 | 05:09 | 05:01 | 05:32 | 06:19 | 07:07 | 06:56 | 07:48 | 08:15

| 16:56 | 17:51 | 18:38 | 20:28 | 21:12 | 21:31 | 21:06 | 20:09 | 19:00 | 16:57 | 16:13 | 16:13

29 | 07:55 | | 06:58 | 05:52 | 05:08 | 05:02 | 05:34 | 06:21 | 07:09 | 06:58 | 07:49 | 08:15

| 16:58 | | 19:39 | 20:30 | 21:13 | 21:30 | 21:05 | 20:07 | 18:58 | 16:55 | 16:13 | 16:14

30 | 07:53 | | 06:56 | 05:51 | 05:07 | 05:02 | 05:35 | 06:22 | 07:10 | 07:00 | 07:51 | 08:16

| 17:00 | | 19:41 | 20:31 | 21:14 | 21:30 | 21:03 | 20:05 | 18:55 | 16:53 | 16:12 | 16:15

31| 07:52 | | 06:53 | | 05:06 | | 05:36 | 06:24 | | 07:02 | | 08:16

| 17:01 | | 19:43 | | 21:15 | | 21:02 | 20:03 | | 16:51 | | 16:16

Sonnenscheinstunden | 264 | 280 | 367 | 414 | 481 | 493 | 497 | 451 | 380 | 333 | 270 | 249
astr.max.mdgl.Beschattung | | | | | | | | | | | |
Red.Sonnenscheinwahrsch. | | | | | | | | | | | |
Reduktion Betriebsdauer | | | | | | | | | | | |
Reduktion Windrichtung | | | | | | | | | | | |
Gesamte Reduktion | | | | | | | | | | | |
Met.wahrsch.Beschattung | | | | | | | | | | | |

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)

winADPN 4 N 477 | EMN Tntarnatinnal 4/C Tal 14 OA K 44 44 wnansr amd Al windnra@armd Al 71119072 1422 19 windPRO “



Projekt: Beschreibung: Lizenzierter Anwender:
St. Gangloff Zusatzbelastung = Gesamtbelastung IEL GmbH
3 Kirchdorfer StraBe 26
4165-23-S2 DE-26603 Aurich
+49 4941 9558 0
Marksfeldt / marksfeldt@iel-gmbh.de

Berechnet:

21.11.2023 14:31/4.0.422

SHADOW - Kalender

Berechnung: ZB = GB / Hauptergebnis und Listen Schattenrezeptor: IP 03 - Dorfstrae 44
ii Sonnenscheinwahrscheinlichkeit S (Mittlere tagliche Sonnenstunden) [COBURG]
Annahmen fiir Schattenwurfberechnung Jan Feb Mé&r Apr Mai Jun Jul Aug Sep Okt Nov Dez
1,33 2,87 3,57 5,34 6,94 6,20 7,68 6,91 499 3,28 1,59 1,18

Betriebsdauer je Sektor

N NNO ONO O 0OSO SSO S SSw wSw W  WNW NNW Summe
407 415 593 512 301 280 448 949 1.644 1.122 767 406 7.845
Startwindgeschwindigkeit: Startwindgeschw. aus Leistungskennlinie

|Januar |Februar |Mirz | April | Mai | Juni | Juli |August | Sep efOktober |N ber D b

108:16 | 07:51 | 06:59 | 06:51 | 05:49 | 05:06 | 05:03 | 05:38 | 06:25 | 07:12 | 07:03 | 07:52

| 16:17 | 17:03 | 17:53 | 19:44 | 20:33 | 21:16 | 21:30 | 21:00 | 20:00 | 18:53 | 16:49 | 16:11

2| 08:16 | 07:49 | 06:57 | 06:49 | 05:47 | 05:05 | 05:04 | 05:39 | 06:27 | 07:13 | 07:05 | 07:54

| 16:18 | 17:05 | 17:54 | 19:46 | 20:34 | 21:18 | 21:30 | 20:58 | 19:58 | 18:51 | 16:48 | 16:11

3 08:15 | 07:48 | 06:55 | 06:47 | 05:45 | 05:04 | 05:04 | 05:41 | 06:28 | 07:15 | 07:07 | 07:55

| 16:19 | 17:07 | 17:56 | 19:48 | 20:36 | 21:19 | 21:29 | 20:57 | 19:56 | 18:49 | 16:46 | 16:10

4| 08:15 | 07:46 | 06:53 | 06:45 | 05:43 | 05:03 | 05:05 | 05:42 | 06:30 | 07:17 | 07:08 | 07:56

| 16:20 | 17:09 | 17:58 | 19:49 | 20:38 | 21:20 | 21:29 | 20:55 | 19:54 | 18:47 | 16:44 | 16:09

5 08:15 | 07:44 | 06:51 | 06:42 | 05:42 | 05:03 | 05:06 | 05:44 | 06:31 | 07:18 | 07:10 | 07:57

| 16:22 | 17:10 | 18:00 | 19:51 | 20:39 | 21:21 | 21:29 | 20:53 | 19:52 | 18:44 | 16:43 | 16:09

6 | 08:15 | 07:43 | 06:49 | 06:40 | 05:40 | 05:02 | 05:07 | 05:45 | 06:33 | 07:20 | 07:12 | 07:59

| 16:23 | 17:12 | 18:01 | 19:52 | 20:41 | 21:21 | 21:28 | 20:52 | 19:49 | 18:42 | 16:41 | 16:09

7| 08:14 | 07:41 | 06:47 | 06:38 | 05:38 | 05:02 | 05:08 | 05:47 | 06:34 | 07:21 | 07:14 | 08:00

| 16:24 | 17:14 | 18:03 | 19:54 | 20:42 | 21:22 | 21:28 | 20:50 | 19:47 | 18:40 | 16:39 | 16:08

8 08:14 | 07:40 | 06:44 | 06:36 | 05:36 | 05:01 | 05:08 | 05:48 | 06:36 | 07:23 | 07:15 | 08:01

| 16:25 | 17:16 | 18:05 | 19:56 | 20:44 | 21:23 | 21:27 | 20:48 | 19:45 | 18:38 | 16:38 | 16:08

9| 08:14 | 07:38 | 06:42 | 06:34 | 05:35 | 05:01 | 05:09 | 05:50 | 06:38 | 07:25 | 07:17 | 08:02

| 16:27 | 17:17 | 18:06 | 19:57 | 20:45 | 21:24 | 21:26 | 20:47 | 19:43 | 18:36 | 16:36 | 16:08

10 | 08:13 | 07:36 | 06:40 | 06:31 | 05:33 | 05:00 | 05:10 | 05:51 | 06:39 | 07:26 | 07:19 | 08:03

| 16:28 | 17:19 | 18:08 | 19:59 | 20:47 | 21:25 | 21:26 | 20:45 | 19:40 | 18:33 | 16:35 | 16:07

111 08:13 | 07:34 | 06:38 | 06:29 | 05:31 | 05:00 | 05:11 | 05:53 | 06:41 | 07:28 | 07:20 | 08:04

| 16:29 | 17:21 | 18:10 | 20:01 | 20:48 | 21:25 | 21:25 | 20:43 | 19:38 | 18:31 | 16:33 | 16:07

12 ] 08:12 | 07:33 | 06:36 | 06:27 | 05:30 | 05:00 | 05:12 | 05:54 | 06:42 | 07:30 | 07:22 | 08:05

| 16:31 | 17:23 | 18:11 | 20:02 | 20:50 | 21:26 | 21:24 | 20:41 | 19:36 | 18:29 | 16:32 | 16:07

13 ] 08:11 | 07:31 | 06:34 | 06:25 | 05:28 | 04:59 | 05:13 | 05:56 | 06:44 | 07:31 | 07:24 | 08:06

| 16:32 | 17:25 | 18:13 | 20:04 | 20:51 | 21:27 | 21:23 | 20:39 | 19:34 | 18:27 | 16:30 | 16:07

14 | 08:11 | 07:29 | 06:31 | 06:23 | 05:27 | 04:59 | 05:14 | 05:57 | 06:45 | 07:33 | 07:25 | 08:07

| 16:34 | 17:26 | 18:15 | 20:05 | 20:53 | 21:27 | 21:22 | 20:37 | 19:31 | 18:25 | 16:29 | 16:07

15 | 08:10 | 07:27 | 06:29 | 06:21 | 05:25 | 04:59 | 05:16 | 05:59 | 06:47 | 07:35 | 07:27 | 08:08

| 16:35 | 17:28 | 18:16 | 20:07 | 20:54 | 21:28 | 21:22 | 20:35 | 19:29 | 18:23 | 16:27 | 16:07

16 | 08:09 | 07:25 | 06:27 | 06:19 | 05:24 | 04:59 | 05:17 | 06:00 | 06:48 | 07:36 | 07:29 | 08:09

| 16:37 | 17:30 | 18:18 | 20:09 | 20:56 | 21:28 | 21:21 | 20:33 | 19:27 | 18:21 | 16:26 | 16:07

17 | 08:08 | 07:23 | 06:25 | 06:16 | 05:22 | 04:59 | 05:18 | 06:02 | 06:50 | 07:38 | 07:31 | 08:10

| 16:38 | 17:32 | 18:20 | 20:10 | 20:57 | 21:29 | 21:20 | 20:32 | 19:25 | 18:19 | 16:25 | 16:08

18 | 08:07 | 07:22 | 06:22 | 06:14 | 05:21 | 04:59 | 05:19 | 06:04 | 06:51 | 07:39 | 07:32 | 08:11

| 16:40 | 17:33 | 18:21 | 20:12 | 20:59 | 21:29 | 21:19 | 20:30 | 19:22 | 18:16 | 16:23 | 16:08

19 | 08:06 | 07:20 | 06:20 | 06:12 | 05:20 | 04:59 | 05:20 | 06:05 | 06:53 | 07:41 | 07:34 | 08:11

| 16:41 | 17:35 | 18:23 | 20:14 | 21:00 | 21:30 | 21:17 | 20:28 | 19:20 | 18:14 | 16:22 | 16:08

20 | 08:06 | 07:18 | 06:18 | 06:10 | 05:18 | 04:59 | 05:22 | 06:07 | 06:55 | 07:43 | 07:35 | 08:12

| 16:43 | 17:37 | 18:25 | 20:15 | 21:02 | 21:30 | 21:16 | 20:26 | 19:18 | 18:12 | 16:21 | 16:09

21| 08:04 | 07:16 | 06:16 | 06:08 | 05:17 | 04:59 | 05:23 | 06:08 | 06:56 | 07:44 | 07:37 | 08:13

| 16:44 | 17:39 | 18:26 | 20:17 | 21:03 | 21:30 | 21:15 | 20:24 | 19:16 | 18:10 | 16:20 | 16:09

22 | 08:03 | 07:14 | 06:14 | 06:06 | 05:16 | 04:59 | 05:24 | 06:10 | 06:58 | 07:46 | 07:39 | 08:13

| 16:46 | 17:41 | 18:28 | 20:18 | 21:04 | 21:30 | 21:14 | 20:21 | 19:13 | 18:08 | 16:19 | 16:09

23| 08:02 | 07:12 | 06:11 | 06:04 | 05:15 | 05:00 | 05:25 | 06:11 | 06:59 | 07:48 | 07:40 | 08:14

| 16:48 | 17:42 | 18:30 | 20:20 | 21:06 | 21:31 | 21:13 | 20:19 | 19:11 | 18:06 | 16:18 | 16:10

24| 08:01 | 07:10 | 06:09 | 06:02 | 05:13 | 05:00 | 05:27 | 06:13 | 07:01 | 07:50 | 07:42 | 08:14

| 16:49 | 17:44 | 18:31 | 20:22 | 21:07 | 21:31 | 21:11 | 20:17 | 19:09 | 18:04 | 16:17 | 16:11

25| 08:00 | 07:08 | 06:07 | 06:00 | 05:12 | 05:00 | 05:28 | 06:14 | 07:02 | 06:51 | 07:43 | 08:14

| 16:51 | 17:46 | 18:33 | 20:23 | 21:08 | 21:31 | 21:10 | 20:15 | 19:07 | 17:02 | 16:16 | 16:11

26 | 07:59 | 07:06 | 06:05 | 05:58 | 05:11 | 05:01 | 05:29 | 06:16 | 07:04 | 06:53 | 07:45 | 08:15

| 16:53 | 17:48 | 18:34 | 20:25 | 21:09 | 21:31 | 21:09 | 20:13 | 19:04 | 17:01 | 16:15 | 16:12

27 | 07:57 | 07:04 | 06:02 | 05:56 | 05:10 | 05:01 | 05:31 | 06:17 | 07:06 | 06:55 | 07:46 | 08:15

| 16:55 | 17:49 | 18:36 | 20:26 | 21:11 | 21:31 | 21:07 | 20:11 | 19:02 | 16:59 | 16:14 | 16:13

28 | 07:56 | 07:01 | 06:00 | 05:54 | 05:09 | 05:01 | 05:32 | 06:19 | 07:07 | 06:56 | 07:48 | 08:15

| 16:56 | 17:51 | 18:38 | 20:28 | 21:12 | 21:31 | 21:06 | 20:09 | 19:00 | 16:57 | 16:13 | 16:13

29 | 07:55 | | 06:58 | 05:52 | 05:08 | 05:02 | 05:34 | 06:21 | 07:09 | 06:58 | 07:49 | 08:15

| 16:58 | | 19:39 | 20:30 | 21:13 | 21:30 | 21:05 | 20:07 | 18:58 | 16:55 | 16:13 | 16:14

30 | 07:53 | | 06:56 | 05:51 | 05:07 | 05:02 | 05:35 | 06:22 | 07:10 | 07:00 | 07:51 | 08:16

| 17:00 | | 19:41 | 20:31 | 21:14 | 21:30 | 21:03 | 20:05 | 18:55 | 16:53 | 16:12 | 16:15

31| 07:52 | | 06:53 | | 05:06 | | 05:36 | 06:24 | | 07:02 | | 08:16

| 17:01 | | 19:43 | | 21:15 | | 21:02 | 20:03 | | 16:51 | | 16:16

Sonnenscheinstunden | 264 | 280 | 367 | 414 | 481 | 493 | 497 | 451 | 380 | 333 | 270 | 249
astr.max.mdgl.Beschattung | | | | | | | | | | | |
Red.Sonnenscheinwahrsch. | | | | | | | | | | | |
Reduktion Betriebsdauer | | | | | | | | | | | |
Reduktion Windrichtung | | | | | | | | | | | |
Gesamte Reduktion | | | | | | | | | | | |
Met.wahrsch.Beschattung | | | | | | | | | | | |

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)

winADPN 4 N 477 | EMN Tntarnatinnal 4/C Tal 14 OA K 44 44 wnansr amd Al windnra@armd Al 711190721422 12 windPRO “



Projekt: Beschreibung: Lizenzierter Anwender:
St. Gangloff Zusatzbelastung = Gesamtbelastung IEL GmbH
3 Kirchdorfer StraBe 26
4165-23-S2 DE-26603 Aurich
+49 4941 9558 0
Marksfeldt / marksfeldt@iel-gmbh.de

Berechnet:

21.11.2023 14:31/4.0.422

SHADOW - Kalender

Berechnung: ZB = GB / Hauptergebnis und Listen Schattenrezeptor: IP 04 - Dorfstrae 1a
ii Sonnenscheinwahrscheinlichkeit S (Mittlere tagliche Sonnenstunden) [COBURG]
Annahmen fiir Schattenwurfberechnung Jan Feb Mé&r Apr Mai Jun Jul Aug Sep Okt Nov Dez
1,33 2,87 3,57 5,34 6,94 6,20 7,68 6,91 499 3,28 1,59 1,18

Betriebsdauer je Sektor

N NNO ONO O 0OSO SSO S SSw wSw W  WNW NNW Summe
407 415 593 512 301 280 448 949 1.644 1.122 767 406 7.845
Startwindgeschwindigkeit: Startwindgeschw. aus Leistungskennlinie

|Januar |Februar |Mirz | April | Mai | Juni | Juli |August | Sep efOktober |N ber D b

108:16 | 07:51 | 06:59 | 06:51 | 05:49 | 05:06 | 05:03 | 05:38 | 06:25 | 07:12 | 07:03 | 07:52

| 16:17 | 17:03 | 17:53 | 19:44 | 20:33 | 21:16 | 21:30 | 21:00 | 20:00 | 18:53 | 16:49 | 16:11

2| 08:15 | 07:49 | 06:57 | 06:49 | 05:47 | 05:05 | 05:04 | 05:39 | 06:27 | 07:13 | 07:05 | 07:53

| 16:18 | 17:05 | 17:54 | 19:46 | 20:34 | 21:17 | 21:30 | 20:58 | 19:58 | 18:51 | 16:48 | 16:10

3 08:15 | 07:48 | 06:55 | 06:47 | 05:45 | 05:04 | 05:04 | 05:41 | 06:28 | 07:15 | 07:07 | 07:55

| 16:19 | 17:07 | 17:56 | 19:47 | 20:36 | 21:18 | 21:29 | 20:57 | 19:56 | 18:49 | 16:46 | 16:10

4| 08:15 | 07:46 | 06:53 | 06:44 | 05:43 | 05:03 | 05:05 | 05:42 | 06:30 | 07:17 | 07:08 | 07:56

| 16:20 | 17:09 | 17:58 | 19:49 | 20:37 | 21:19 | 21:29 | 20:55 | 19:54 | 18:46 | 16:44 | 16:09

5 08:15 | 07:44 | 06:51 | 06:42 | 05:41 | 05:03 | 05:06 | 05:44 | 06:31 | 07:18 | 07:10 | 07:57

| 16:22 | 17:10 | 17:59 | 19:51 | 20:39 | 21:20 | 21:28 | 20:53 | 19:52 | 18:44 | 16:42 | 16:09

6 | 08:15 | 07:43 | 06:49 | 06:40 | 05:40 | 05:02 | 05:07 | 05:45 | 06:33 | 07:20 | 07:12 | 07:59

| 16:23 | 17:12 | 18:01 | 19:52 | 20:41 | 21:21 | 21:28 | 20:52 | 19:49 | 18:42 | 16:41 | 16:09

7| 08:14 | 07:41 | 06:47 | 06:38 | 05:38 | 05:02 | 05:08 | 05:47 | 06:34 | 07:21 | 07:13 | 08:00

| 16:24 | 17:14 | 18:03 | 19:54 | 20:42 | 21:22 | 21:27 | 20:50 | 19:47 | 18:40 | 16:39 | 16:08

8 08:14 | 07:39 | 06:44 | 06:36 | 05:36 | 05:01 | 05:08 | 05:48 | 06:36 | 07:23 | 07:15 | 08:01

| 16:25 | 17:16 | 18:05 | 19:56 | 20:44 | 21:23 | 21:27 | 20:48 | 19:45 | 18:38 | 16:38 | 16:08

9| 08:14 | 07:38 | 06:42 | 06:34 | 05:35 | 05:01 | 05:09 | 05:50 | 06:38 | 07:25 | 07:17 | 08:02

| 16:27 | 17:17 | 18:06 | 19:57 | 20:45 | 21:24 | 21:26 | 20:46 | 19:43 | 18:35 | 16:36 | 16:08

10 | 08:13 | 07:36 | 06:40 | 06:31 | 05:33 | 05:00 | 05:10 | 05:51 | 06:39 | 07:26 | 07:19 | 08:03

| 16:28 | 17:19 | 18:08 | 19:59 | 20:47 | 21:25 | 21:26 | 20:45 | 19:40 | 18:33 | 16:34 | 16:07

11 ] 08:12 | 07:34 | 06:38 | 06:29 | 05:31 | 05:00 | 05:11 | 05:53 | 06:41 | 07:28 | 07:20 | 08:04

| 16:29 | 17:21 | 18:10 | 20:00 | 20:48 | 21:25 | 21:25 | 20:43 | 19:38 | 18:31 | 16:33 | 16:07

12 ] 08:12 | 07:33 | 06:36 | 06:27 | 05:30 | 05:00 | 05:12 | 05:54 | 06:42 | 07:29 | 07:22 | 08:05

| 16:31 | 17:23 | 18:11 | 20:02 | 20:50 | 21:26 | 21:24 | 20:41 | 19:36 | 18:29 | 16:31 | 16:07

13 ] 08:11 | 07:31 | 06:33 | 06:25 | 05:28 | 04:59 | 05:13 | 05:56 | 06:44 | 07:31 | 07:24 | 08:06

| 16:32 | 17:25 | 18:13 | 20:04 | 20:51 | 21:27 | 21:23 | 20:39 | 19:34 | 18:27 | 16:30 | 16:07

14 | 08:11 | 07:29 | 06:31 | 06:23 | 05:27 | 04:59 | 05:14 | 05:57 | 06:45 | 07:33 | 07:25 | 08:07

| 16:34 | 17:26 | 18:15 | 20:05 | 20:53 | 21:27 | 21:22 | 20:37 | 19:31 | 18:25 | 16:29 | 16:07

15 | 08:10 | 07:27 | 06:29 | 06:21 | 05:25 | 04:59 | 05:16 | 05:59 | 06:47 | 07:34 | 07:27 | 08:08

| 16:35 | 17:28 | 18:16 | 20:07 | 20:54 | 21:28 | 21:21 | 20:35 | 19:29 | 18:23 | 16:27 | 16:07

16 | 08:09 | 07:25 | 06:27 | 06:19 | 05:24 | 04:59 | 05:17 | 06:00 | 06:48 | 07:36 | 07:29 | 08:09

| 16:37 | 17:30 | 18:18 | 20:09 | 20:56 | 21:28 | 21:21 | 20:33 | 19:27 | 18:21 | 16:26 | 16:07

17 | 08:08 | 07:23 | 06:25 | 06:16 | 05:22 | 04:59 | 05:18 | 06:02 | 06:50 | 07:38 | 07:30 | 08:10

| 16:38 | 17:32 | 18:20 | 20:10 | 20:57 | 21:29 | 21:20 | 20:31 | 19:25 | 18:18 | 16:25 | 16:08

18 | 08:07 | 07:21 | 06:22 | 06:14 | 05:21 | 04:59 | 05:19 | 06:03 | 06:51 | 07:39 | 07:32 | 08:10

| 16:40 | 17:33 | 18:21 | 20:12 | 20:59 | 21:29 | 21:18 | 20:29 | 19:22 | 18:16 | 16:23 | 16:08

19 | 08:06 | 07:20 | 06:20 | 06:12 | 05:20 | 04:59 | 05:20 | 06:05 | 06:53 | 07:41 | 07:34 | 08:11

| 16:41 | 17:35 | 18:23 | 20:13 | 21:00 | 21:30 | 21:17 | 20:27 | 19:20 | 18:14 | 16:22 | 16:08

20 | 08:05 | 07:18 | 06:18 | 06:10 | 05:18 | 04:59 | 05:21 | 06:07 | 06:55 | 07:43 | 07:35 | 08:12

| 16:43 | 17:37 | 18:25 | 20:15 | 21:01 | 21:30 | 21:16 | 20:25 | 19:18 | 18:12 | 16:21 | 16:09

21| 08:04 | 07:16 | 06:16 | 06:08 | 05:17 | 04:59 | 05:23 | 06:08 | 06:56 | 07:44 | 07:37 | 08:12

| 16:44 | 17:39 | 18:26 | 20:17 | 21:03 | 21:30 | 21:15 | 20:23 | 19:16 | 18:10 | 16:20 | 16:09

22 | 08:03 | 07:14 | 06:13 | 06:06 | 05:16 | 04:59 | 05:24 | 06:10 | 06:58 | 07:46 | 07:39 | 08:13

| 16:46 | 17:40 | 18:28 | 20:18 | 21:04 | 21:30 | 21:14 | 20:21 | 19:13 | 18:08 | 16:19 | 16:09

23| 08:02 | 07:12 | 06:11 | 06:04 | 05:15 | 04:59 | 05:25 | 06:11 | 06:59 | 07:48 | 07:40 | 08:13

| 16:48 | 17:42 | 18:30 | 20:20 | 21:06 | 21:30 | 21:13 | 20:19 | 19:11 | 18:06 | 16:18 | 16:10

24| 08:01 | 07:10 | 06:09 | 06:02 | 05:13 | 05:00 | 05:27 | 06:13 | 07:01 | 07:49 | 07:42 | 08:14

| 16:49 | 17:44 | 18:31 | 20:22 | 21:07 | 21:31 | 21:11 | 20:17 | 19:09 | 18:04 | 16:17 | 16:10

25| 08:00 | 07:08 | 06:07 | 06:00 | 05:12 | 05:00 | 05:28 | 06:14 | 07:02 | 06:51 | 07:43 | 08:14

| 16:51 | 17:46 | 18:33 | 20:23 | 21:08 | 21:31 | 21:10 | 20:15 | 19:07 | 17:02 | 16:16 | 16:11

26 | 07:59 | 07:06 | 06:04 | 05:58 | 05:11 | 05:00 | 05:29 | 06:16 | 07:04 | 06:53 | 07:45 | 08:15

| 16:53 | 17:47 | 18:34 | 20:25 | 21:09 | 21:31 | 21:09 | 20:13 | 19:04 | 17:00 | 16:15 | 16:12

27 | 07:57 | 07:03 | 06:02 | 05:56 | 05:10 | 05:01 | 05:31 | 06:17 | 07:05 | 06:55 | 07:46 | 08:15

| 16:54 | 17:49 | 18:36 | 20:26 | 21:11 | 21:31 | 21:07 | 20:11 | 19:02 | 16:59 | 16:14 | 16:13

28 | 07:56 | 07:01 | 06:00 | 05:54 | 05:09 | 05:01 | 05:32 | 06:19 | 07:07 | 06:56 | 07:48 | 08:15

| 16:56 | 17:51 | 18:38 | 20:28 | 21:12 | 21:31 | 21:06 | 20:09 | 19:00 | 16:57 | 16:13 | 16:13

29 | 07:55 | | 06:58 | 05:52 | 05:08 | 05:02 | 05:34 | 06:20 | 07:09 | 06:58 | 07:49 | 08:15

| 16:58 | | 19:39 | 20:30 | 21:13 | 21:30 | 21:04 | 20:07 | 18:58 | 16:55 | 16:12 | 16:14

30 | 07:53 | | 06:56 | 05:51 | 05:07 | 05:02 | 05:35 | 06:22 | 07:10 | 07:00 | 07:51 | 08:15

| 17:00 | | 19:41 | 20:31 | 21:14 | 21:30 | 21:03 | 20:05 | 18:55 | 16:53 | 16:12 | 16:15

31| 07:52 | | 06:53 | | 05:06 | | 05:36 | 06:24 | | 07:01 | | 08:15

| 17:01 | | 19:43 | | 21:15 | | 21:01 | 20:02 | | 16:51 | | 16:16

Sonnenscheinstunden | 264 | 280 | 367 | 414 | 481 | 493 | 497 | 451 | 380 | 333 | 270 | 249
astr.max.mdgl.Beschattung | | | | | | | | | | | |
Red.Sonnenscheinwahrsch. | | | | | | | | | | | |
Reduktion Betriebsdauer | | | | | | | | | | | |
Reduktion Windrichtung | | | | | | | | | | | |
Gesamte Reduktion | | | | | | | | | | | |
Met.wahrsch.Beschattung | | | | | | | | | | | |

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)

winADPN 4 N 477 | EMN Tntarnatinnal 4/C Tal 14 OA K 44 44 wnansr amd Al windnra@armd Al 711190721422 /4 windPRO “



Projekt: Beschreibung: Lizenzierter Anwender:
St. Gangloff Zusatzbelastung = Gesamtbelastung IEL GmbH
3 Kirchdorfer StraBe 26
4165-23-S2 DE-26603 Aurich
+49 4941 9558 0
Marksfeldt / marksfeldt@iel-gmbh.de

Berechnet:

21.11.2023 14:31/4.0.422

SHADOW - Kalender

Berechnung: ZB = GB / Hauptergebnis und Listen Schattenrezeptor: IP 05 - Dorfstr. 35
ii Sonnenscheinwahrscheinlichkeit S (Mittlere tagliche Sonnenstunden) [COBURG]
Annahmen fiir Schattenwurfberechnung Jan Feb Mé&r Apr Mai Jun Jul Aug Sep Okt Nov Dez
1,33 2,87 3,57 5,34 6,94 6,20 7,68 6,91 4,99 3,28 1,59 1,18

Betriebsdauer je Sektor

N NNO ONO O 0OSO SSO S SSw wSw W  WNW NNW Summe
407 415 593 512 301 280 448 949 1.644 1.122 767 406 7.845
Startwindgeschwindigkeit: Startwindgeschw. aus Leistungskennlinie

|Januar |Februar |Mirz | April | Mai | Juni | Juli |August | Sep efOktober |N ber D b

108:16 | 07:50 | 06:59 | 06:51 | 05:49 | 05:06 | 05:03 | 05:38 | 06:25 | 07:12 | 07:03 | 07:52

| 16:17 | 17:03 | 17:53 | 19:44 | 20:33 | 21:16 | 21:30 | 21:00 | 20:00 | 18:53 | 16:49 | 16:11

2| 08:15 | 07:49 | 06:57 | 06:49 | 05:47 | 05:05 | 05:04 | 05:39 | 06:27 | 07:13 | 07:05 | 07:53

| 16:18 | 17:05 | 17:54 | 19:46 | 20:34 | 21:17 | 21:30 | 20:58 | 19:58 | 18:51 | 16:48 | 16:10

3 08:15 | 07:47 | 06:55 | 06:47 | 05:45 | 05:04 | 05:04 | 05:41 | 06:28 | 07:15 | 07:07 | 07:55

| 16:19 | 17:07 | 17:56 | 19:47 | 20:36 | 21:18 | 21:29 | 20:57 | 19:56 | 18:49 | 16:46 | 16:10

4108:15 | 07:46 | 06:53 | 06:44 | 05:43 | 05:03 | 05:05 | 05:42 | 06:30 | 07:17 | 07:08 | 07:56

| 16:20 | 17:08 | 17:58 | 19:49 | 20:37 | 21:19 | 21:29 | 20:55 | 19:54 | 18:46 | 16:44 | 16:09

5| 08:15 | 07:44 | 06:51 | 06:42 | 05:41 | 05:03 | 05:06 | 05:44 | 06:31 | 07:18 | 07:10 | 07:57

| 16:22 | 17:10 | 17:59 | 19:51 | 20:39 | 21:20 | 21:28 | 20:53 | 19:51 | 18:44 | 16:42 | 16:09

6 | 08:15 | 07:43 | 06:49 | 06:40 | 05:40 | 05:02 | 05:07 | 05:45 | 06:33 | 07:20 | 07:12 | 07:59

| 16:23 | 17:12 | 18:01 | 19:52 | 20:41 | 21:21 | 21:28 | 20:52 | 19:49 | 18:42 | 16:41 | 16:08

7| 08:14 | 07:41 | 06:47 | 06:38 | 05:38 | 05:02 | 05:08 | 05:47 | 06:34 | 07:21 | 07:13 | 08:00

| 16:24 | 17:14 | 18:03 | 19:54 | 20:42 | 21:22 | 21:27 | 20:50 | 19:47 | 18:40 | 16:39 | 16:08

8 08:14 | 07:39 | 06:44 | 06:36 | 05:36 | 05:01 | 05:08 | 05:48 | 06:36 | 07:23 | 07:15 | 08:01

| 16:25 | 17:16 | 18:05 | 19:56 | 20:44 | 21:23 | 21:27 | 20:48 | 19:45 | 18:38 | 16:38 | 16:08

9| 08:14 | 07:38 | 06:42 | 06:33 | 05:35 | 05:01 | 05:09 | 05:50 | 06:37 | 07:25 | 07:17 | 08:02

| 16:27 | 17:17 | 18:06 | 19:57 | 20:45 | 21:24 | 21:26 | 20:46 | 19:43 | 18:35 | 16:36 | 16:08

10 | 08:13 | 07:36 | 06:40 | 06:31 | 05:33 | 05:00 | 05:10 | 05:51 | 06:39 | 07:26 | 07:19 | 08:03

| 16:28 | 17:19 | 18:08 | 19:59 | 20:47 | 21:25 | 21:26 | 20:45 | 19:40 | 18:33 | 16:34 | 16:07

11 ] 08:12 | 07:34 | 06:38 | 06:29 | 05:31 | 05:00 | 05:11 | 05:53 | 06:41 | 07:28 | 07:20 | 08:04

| 16:29 | 17:21 | 18:10 | 20:00 | 20:48 | 21:25 | 21:25 | 20:43 | 19:38 | 18:31 | 16:33 | 16:07

12 ] 08:12 | 07:33 | 06:36 | 06:27 | 05:30 | 05:00 | 05:12 | 05:54 | 06:42 | 07:29 | 07:22 | 08:05

| 16:31 | 17:23 | 18:11 | 20:02 | 20:50 | 21:26 | 21:24 | 20:41 | 19:36 | 18:29 | 16:31 | 16:07

13 ] 08:11 | 07:31 | 06:33 | 06:25 | 05:28 | 04:59 | 05:13 | 05:56 | 06:44 | 07:31 | 07:24 | 08:06

| 16:32 | 17:25 | 18:13 | 20:04 | 20:51 | 21:27 | 21:23 | 20:39 | 19:34 | 18:27 | 16:30 | 16:07

14 | 08:11 | 07:29 | 06:31 | 06:23 | 05:27 | 04:59 | 05:14 | 05:57 | 06:45 | 07:33 | 07:25 | 08:07

| 16:34 | 17:26 | 18:15 | 20:05 | 20:53 | 21:27 | 21:22 | 20:37 | 19:31 | 18:25 | 16:29 | 16:07

15 | 08:10 | 07:27 | 06:29 | 06:21 | 05:25 | 04:59 | 05:16 | 05:59 | 06:47 | 07:34 | 07:27 | 08:08

| 16:35 | 17:28 | 18:16 | 20:07 | 20:54 | 21:28 | 21:21 | 20:35 | 19:29 | 18:23 | 16:27 | 16:07

16 | 08:09 | 07:25 | 06:27 | 06:19 | 05:24 | 04:59 | 05:17 | 06:00 | 06:48 | 07:36 | 07:29 | 08:09

| 16:37 | 17:30 | 18:18 | 20:09 | 20:56 | 21:28 | 21:20 | 20:33 | 19:27 | 18:21 | 16:26 | 16:07

17 | 08:08 | 07:23 | 06:25 | 06:16 | 05:22 | 04:59 | 05:18 | 06:02 | 06:50 | 07:38 | 07:30 | 08:10

| 16:38 | 17:32 | 18:20 | 20:10 | 20:57 | 21:29 | 21:19 | 20:31 | 19:25 | 18:18 | 16:25 | 16:08

18 | 08:07 | 07:21 | 06:22 | 06:14 | 05:21 | 04:59 | 05:19 | 06:03 | 06:51 | 07:39 | 07:32 | 08:10

| 16:40 | 17:33 | 18:21 | 20:12 | 20:59 | 21:29 | 21:18 | 20:29 | 19:22 | 18:16 | 16:23 | 16:08

19 | 08:06 | 07:19 | 06:20 | 06:12 | 05:20 | 04:59 | 05:20 | 06:05 | 06:53 | 07:41 | 07:34 | 08:11

| 16:41 | 17:35 | 18:23 | 20:13 | 21:00 | 21:29 | 21:17 | 20:27 | 19:20 | 18:14 | 16:22 | 16:08

20 | 08:05 | 07:18 | 06:18 | 06:10 | 05:18 | 04:59 | 05:21 | 06:07 | 06:55 | 07:43 | 07:35 | 08:12

| 16:43 | 17:37 | 18:25 | 20:15 | 21:01 | 21:30 | 21:16 | 20:25 | 19:18 | 18:12 | 16:21 | 16:09

21| 08:04 | 07:16 | 06:16 | 06:08 | 05:17 | 04:59 | 05:23 | 06:08 | 06:56 | 07:44 | 07:37 | 08:12

| 16:44 | 17:39 | 18:26 | 20:17 | 21:03 | 21:30 | 21:15 | 20:23 | 19:16 | 18:10 | 16:20 | 16:09

22 | 08:03 | 07:14 | 06:13 | 06:06 | 05:16 | 04:59 | 05:24 | 06:10 | 06:58 | 07:46 | 07:39 | 08:13

| 16:46 | 17:40 | 18:28 | 20:18 | 21:04 | 21:30 | 21:14 | 20:21 | 19:13 | 18:08 | 16:19 | 16:09

23| 08:02 | 07:12 | 06:11 | 06:04 | 05:15 | 04:59 | 05:25 | 06:11 | 06:59 | 07:48 | 07:40 | 08:13

| 16:48 | 17:42 | 18:29 | 20:20 | 21:05 | 21:30 | 21:13 | 20:19 | 19:11 | 18:06 | 16:18 | 16:10

24 | 08:01 | 07:10 | 06:09 | 06:02 | 05:13 | 05:00 | 05:27 | 06:13 | 07:01 | 07:49 | 07:42 | 08:14

| 16:49 | 17:44 | 18:31 | 20:21 | 21:07 | 21:31 | 21:11 | 20:17 | 19:09 | 18:04 | 16:17 | 16:10

25| 08:00 | 07:08 | 06:07 | 06:00 | 05:12 | 05:00 | 05:28 | 06:14 | 07:02 | 06:51 | 07:43 | 08:14

| 16:51 | 17:46 | 18:33 | 20:23 | 21:08 | 21:31 | 21:10 | 20:15 | 19:07 | 17:02 | 16:16 | 16:11

26 | 07:59 | 07:06 | 06:04 | 05:58 | 05:11 | 05:00 | 05:29 | 06:16 | 07:04 | 06:53 | 07:45 | 08:15

| 16:53 | 17:47 | 18:34 | 20:25 | 21:09 | 21:31 | 21:09 | 20:13 | 19:04 | 17:00 | 16:15 | 16:12

27 | 07:57 | 07:03 | 06:02 | 05:56 | 05:10 | 05:01 | 05:31 | 06:17 | 07:05 | 06:55 | 07:46 | 08:15

| 16:54 | 17:49 | 18:36 | 20:26 | 21:11 | 21:31 | 21:07 | 20:11 | 19:02 | 16:59 | 16:14 | 16:13

28 | 07:56 | 07:01 | 06:00 | 05:54 | 05:09 | 05:01 | 05:32 | 06:19 | 07:07 | 06:56 | 07:48 | 08:15

| 16:56 | 17:51 | 18:38 | 20:28 | 21:12 | 21:30 | 21:06 | 20:09 | 19:00 | 16:57 | 16:13 | 16:13

29 | 07:55 | | 06:58 | 05:52 | 05:08 | 05:02 | 05:33 | 06:20 | 07:09 | 06:58 | 07:49 | 08:15

| 16:58 | | 19:39 | 20:30 | 21:13 | 21:30 | 21:04 | 20:07 | 18:58 | 16:55 | 16:12 | 16:14

30 | 07:53 | | 06:56 | 05:51 | 05:07 | 05:02 | 05:35 | 06:22 | 07:10 | 07:00 | 07:51 | 08:15

| 17:00 | | 19:41 | 20:31 | 21:14 | 21:30 | 21:03 | 20:05 | 18:55 | 16:53 | 16:12 | 16:15

31| 07:52 | | 06:53 | | 05:06 | | 05:36 | 06:24 | | 07:01 | | 08:15

| 17:01 | | 19:43 | | 21:15 | | 21:01 | 20:02 | | 16:51 | | 16:16

Sonnenscheinstunden | 264 | 280 | 367 | 414 | 481 | 493 | 497 | 451 | 380 | 333 | 270 | 249
astr.max.mdgl.Beschattung | | | | | | | | | | | |
Red.Sonnenscheinwahrsch. | | | | | | | | | | | |
Reduktion Betriebsdauer | | | | | | | | | | | |
Reduktion Windrichtung | | | | | | | | | | | |
Gesamte Reduktion | | | | | | | | | | | |
Met.wahrsch.Beschattung | | | | | | | | | | | |

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)

winADPN 4 N 477 | EMN Tntarnatinnal 4/C Tal 14 OA K 44 44 wnansr amd Al windnra@armd Al 71119072 1422 /1 & windPRO “



Projekt: Beschreibung: Lizenzierter Anwender:
St. Gangloff Zusatzbelastung = Gesamtbelastung IEL GmbH
3 Kirchdorfer StraBe 26
4165-23-S2 DE-26603 Aurich
+49 4941 9558 0
Marksfeldt / marksfeldt@iel-gmbh.de

Berechnet:

21.11.2023 14:31/4.0.422

SHADOW - Kalender

Berechnung: ZB = GB / Hauptergebnis und Listen Schattenrezeptor: IP 06 - Stallanlage
ii Sonnenscheinwahrscheinlichkeit S (Mittlere tagliche Sonnenstunden) [COBURG]
Annahmen fiir Schattenwurfberechnung Jan Feb Mé&r Apr Mai Jun Jul Aug Sep Okt Nov Dez
1,33 2,87 3,57 534 6,94 6,20 7,68 6,91 4,99 3,28 1,59 1,18

Betriebsdauer je Sektor

N NNO ONO O 0OSO SSO S SSw wSw W  WNW NNW Summe
407 415 593 512 301 280 448 949 1.644 1.122 767 406 7.845
Startwindgeschwindigkeit: Startwindgeschw. aus Leistungskennlinie

|Januar |Februar |Mirz | April | Mai | Juni | Juli |August | Sep efOktober |N ber D b

1 08:15 | 07:50 | 06:59 | 06:51 | 05:49 | 05:06 | 05:03 | 05:38 | 06:25 | 07:12 | 07:03 | 07:52

| 16:17 | 17:03 | 17:53 | 19:44 | 20:33 | 21:16 | 21:30 | 21:00 | 20:00 | 18:53 | 16:49 | 16:11

2| 08:15 | 07:49 | 06:57 | 06:49 | 05:47 | 05:05 | 05:04 | 05:39 | 06:27 | 07:13 | 07:05 | 07:53

| 16:18 | 17:05 | 17:54 | 19:46 | 20:34 | 21:17 | 21:30 | 20:58 | 19:58 | 18:51 | 16:48 | 16:10

3 08:15 | 07:47 | 06:55 | 06:47 | 05:45 | 05:04 | 05:04 | 05:41 | 06:28 | 07:15 | 07:07 | 07:55

| 16:19 | 17:07 | 17:56 | 19:47 | 20:36 | 21:18 | 21:29 | 20:57 | 19:56 | 18:49 | 16:46 | 16:10

4| 08:15 | 07:46 | 06:53 | 06:44 | 05:43 | 05:03 | 05:05 | 05:42 | 06:30 | 07:17 | 07:08 | 07:56

| 16:20 | 17:08 | 17:58 | 19:49 | 20:37 | 21:19 | 21:29 | 20:55 | 19:54 | 18:46 | 16:44 | 16:09

5 08:15 | 07:44 | 06:51 | 06:42 | 05:41 | 05:03 | 05:06 | 05:44 | 06:31 | 07:18 | 07:10 | 07:57

| 16:22 | 17:10 | 17:59 | 19:51 | 20:39 | 21:20 | 21:28 | 20:53 | 19:51 | 18:44 | 16:42 | 16:09

6 | 08:15 | 07:43 | 06:49 | 06:40 | 05:40 | 05:02 | 05:07 | 05:45 | 06:33 | 07:20 | 07:12 | 07:59

| 16:23 | 17:12 | 18:01 | 19:52 | 20:41 | 21:21 | 21:28 | 20:52 | 19:49 | 18:42 | 16:41 | 16:08

7| 08:14 | 07:41 | 06:47 | 06:38 | 05:38 | 05:02 | 05:07 | 05:47 | 06:34 | 07:21 | 07:13 | 08:00

| 16:24 | 17:14 | 18:03 | 19:54 | 20:42 | 21:22 | 21:27 | 20:50 | 19:47 | 18:40 | 16:39 | 16:08

8 08:14 | 07:39 | 06:44 | 06:36 | 05:36 | 05:01 | 05:08 | 05:48 | 06:36 | 07:23 | 07:15 | 08:01

| 16:25 | 17:16 | 18:05 | 19:56 | 20:44 | 21:23 | 21:27 | 20:48 | 19:45 | 18:38 | 16:38 | 16:08

9| 08:14 | 07:38 | 06:42 | 06:33 | 05:35 | 05:01 | 05:09 | 05:50 | 06:37 | 07:25 | 07:17 | 08:02

| 16:27 | 17:17 | 18:06 | 19:57 | 20:45 | 21:24 | 21:26 | 20:46 | 19:43 | 18:35 | 16:36 | 16:08

10 | 08:13 | 07:36 | 06:40 | 06:31 | 05:33 | 05:00 | 05:10 | 05:51 | 06:39 | 07:26 | 07:19 | 08:03

| 16:28 | 17:19 | 18:08 | 19:59 | 20:47 | 21:25 | 21:26 | 20:45 | 19:40 | 18:33 | 16:34 | 16:07

11 ] 08:12 | 07:34 | 06:38 | 06:29 | 05:31 | 05:00 | 05:11 | 05:53 | 06:41 | 07:28 | 07:20 | 08:04

| 16:29 | 17:21 | 18:10 | 20:00 | 20:48 | 21:25 | 21:25 | 20:43 | 19:38 | 18:31 | 16:33 | 16:07

12 ] 08:12 | 07:33 | 06:36 | 06:27 | 05:30 | 05:00 | 05:12 | 05:54 | 06:42 | 07:29 | 07:22 | 08:05

| 16:31 | 17:23 | 18:11 | 20:02 | 20:50 | 21:26 | 21:24 | 20:41 | 19:36 | 18:29 | 16:31 | 16:07

13 ] 08:11 | 07:31 | 06:33 | 06:25 | 05:28 | 04:59 | 05:13 | 05:56 | 06:44 | 07:31 | 07:24 | 08:06

| 16:32 | 17:25 | 18:13 | 20:04 | 20:51 | 21:27 | 21:23 | 20:39 | 19:34 | 18:27 | 16:30 | 16:07

14 | 08:11 | 07:29 | 06:31 | 06:23 | 05:27 | 04:59 | 05:14 | 05:57 | 06:45 | 07:33 | 07:25 | 08:07

| 16:34 | 17:26 | 18:15 | 20:05 | 20:53 | 21:27 | 21:22 | 20:37 | 19:31 | 18:25 | 16:29 | 16:07

15 | 08:10 | 07:27 | 06:29 | 06:21 | 05:25 | 04:59 | 05:15 | 05:59 | 06:47 | 07:34 | 07:27 | 08:08

| 16:35 | 17:28 | 18:16 | 20:07 | 20:54 | 21:28 | 21:21 | 20:35 | 19:29 | 18:23 | 16:27 | 16:07

16 | 08:09 | 07:25 | 06:27 | 06:18 | 05:24 | 04:59 | 05:17 | 06:00 | 06:48 | 07:36 | 07:29 | 08:09

| 16:36 | 17:30 | 18:18 | 20:09 | 20:56 | 21:28 | 21:20 | 20:33 | 19:27 | 18:21 | 16:26 | 16:07

17 | 08:08 | 07:23 | 06:25 | 06:16 | 05:22 | 04:59 | 05:18 | 06:02 | 06:50 | 07:38 | 07:30 | 08:10

| 16:38 | 17:32 | 18:20 | 20:10 | 20:57 | 21:29 | 21:19 | 20:31 | 19:25 | 18:18 | 16:25 | 16:08

18 | 08:07 | 07:21 | 06:22 | 06:14 | 05:21 | 04:59 | 05:19 | 06:03 | 06:51 | 07:39 | 07:32 | 08:10

| 16:40 | 17:33 | 18:21 | 20:12 | 20:59 | 21:29 | 21:18 | 20:29 | 19:22 | 18:16 | 16:23 | 16:08

19 | 08:06 | 07:19 | 06:20 | 06:12 | 05:20 | 04:59 | 05:20 | 06:05 | 06:53 | 07:41 | 07:34 | 08:11

| 16:41 | 17:35 | 18:23 | 20:13 | 21:00 | 21:29 | 21:17 | 20:27 | 19:20 | 18:14 | 16:22 | 16:08

20 | 08:05 | 07:18 | 06:18 | 06:10 | 05:18 | 04:59 | 05:21 | 06:07 | 06:54 | 07:43 | 07:35 | 08:12

| 16:43 | 17:37 | 18:25 | 20:15 | 21:01 | 21:30 | 21:16 | 20:25 | 19:18 | 18:12 | 16:21 | 16:08

21| 08:04 | 07:16 | 06:16 | 06:08 | 05:17 | 04:59 | 05:23 | 06:08 | 06:56 | 07:44 | 07:37 | 08:12

| 16:44 | 17:39 | 18:26 | 20:17 | 21:03 | 21:30 | 21:15 | 20:23 | 19:16 | 18:10 | 16:20 | 16:09

22 | 08:03 | 07:14 | 06:13 | 06:06 | 05:16 | 04:59 | 05:24 | 06:10 | 06:58 | 07:46 | 07:39 | 08:13

| 16:46 | 17:40 | 18:28 | 20:18 | 21:04 | 21:30 | 21:14 | 20:21 | 19:13 | 18:08 | 16:19 | 16:09

23| 08:02 | 07:12 | 06:11 | 06:04 | 05:15 | 04:59 | 05:25 | 06:11 | 06:59 | 07:48 | 07:40 | 08:13

| 16:48 | 17:42 | 18:29 | 20:20 | 21:05 | 21:30 | 21:13 | 20:19 | 19:11 | 18:06 | 16:18 | 16:10

24| 08:01 | 07:10 | 06:09 | 06:02 | 05:13 | 05:00 | 05:27 | 06:13 | 07:01 | 07:49 | 07:42 | 08:14

| 16:49 | 17:44 | 18:31 | 20:21 | 21:07 | 21:31 | 21:11 | 20:17 | 19:09 | 18:04 | 16:17 | 16:10

25| 08:00 | 07:08 | 06:07 | 06:00 | 05:12 | 05:00 | 05:28 | 06:14 | 07:02 | 06:51 | 07:43 | 08:14

| 16:51 | 17:46 | 18:33 | 20:23 | 21:08 | 21:31 | 21:10 | 20:15 | 19:07 | 17:02 | 16:16 | 16:11

26 | 07:59 | 07:05 | 06:04 | 05:58 | 05:11 | 05:00 | 05:29 | 06:16 | 07:04 | 06:53 | 07:45 | 08:15

| 16:53 | 17:47 | 18:34 | 20:25 | 21:09 | 21:31 | 21:09 | 20:13 | 19:04 | 17:00 | 16:15 | 16:12

27 | 07:57 | 07:03 | 06:02 | 05:56 | 05:10 | 05:01 | 05:31 | 06:17 | 07:05 | 06:55 | 07:46 | 08:15

| 16:54 | 17:49 | 18:36 | 20:26 | 21:11 | 21:31 | 21:07 | 20:11 | 19:02 | 16:59 | 16:14 | 16:12

28 | 07:56 | 07:01 | 06:00 | 05:54 | 05:09 | 05:01 | 05:32 | 06:19 | 07:07 | 06:56 | 07:48 | 08:15

| 16:56 | 17:51 | 18:38 | 20:28 | 21:12 | 21:30 | 21:06 | 20:09 | 19:00 | 16:57 | 16:13 | 16:13

29 | 07:55 | | 06:58 | 05:52 | 05:08 | 05:02 | 05:33 | 06:20 | 07:09 | 06:58 | 07:49 | 08:15

| 16:58 | | 19:39 | 20:30 | 21:13 | 21:30 | 21:04 | 20:07 | 18:58 | 16:55 | 16:12 | 16:14

30 | 07:53 | | 06:56 | 05:51 | 05:07 | 05:02 | 05:35 | 06:22 | 07:10 | 07:00 | 07:51 | 08:15

| 17:00 | | 19:41 | 20:31 | 21:14 | 21:30 | 21:03 | 20:05 | 18:55 | 16:53 | 16:12 | 16:15

31| 07:52 | | 06:53 | | 05:06 | | 05:36 | 06:24 | | 07:01 | | 08:15

| 17:01 | | 19:43 | | 21:15 | | 21:01 | 20:02 | | 16:51 | | 16:16

Sonnenscheinstunden | 264 | 280 | 367 | 414 | 481 | 493 | 497 | 451 | 380 | 333 | 270 | 249
astr.max.mdgl.Beschattung | | | | | | | | | | | |
Red.Sonnenscheinwahrsch. | | | | | | | | | | | |
Reduktion Betriebsdauer | | | | | | | | | | | |
Reduktion Windrichtung | | | | | | | | | | | |
Gesamte Reduktion | | | | | | | | | | | |
Met.wahrsch.Beschattung | | | | | | | | | | | |

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)

winADPN 4 N 477 | EMN Tntarnatinnal 4/C Tal 14 OA K 44 44 wnansr amd Al windnra@armd Al 71119072 1422 1 A windPRO “



Projekt: Beschreibung: Lizenzierter Anwender:
St. Gangloff Zusatzbelastung = Gesamtbelastung IEL GmbH
3 Kirchdorfer StraBe 26
4165-23-S2 DE-26603 Aurich
+49 4941 9558 0
Marksfeldt / marksfeldt@iel-gmbh.de

Berechnet:

21.11.2023 14:31/4.0.422

SHADOW - Kalender

Berechnung: ZB = GB / Hauptergebnis und Listen Schattenrezeptor: IP 07 - DorfstraBe 15
ii Sonnenscheinwahrscheinlichkeit S (Mittlere tagliche Sonnenstunden) [COBURG]
Annahmen fiir Schattenwurfberechnung Jan Feb Mé&r Apr Mai Jun Jul Aug Sep Okt Nov Dez
1,33 2,87 3,57 5,34 6,94 6,20 7,68 6,91 499 3,28 1,59 1,18

Betriebsdauer je Sektor

N NNO ONO O 0OSO SSO S SSw wSw W  WNW NNW Summe
407 415 593 512 301 280 448 949 1.644 1.122 767 406 7.845
Startwindgeschwindigkeit: Startwindgeschw. aus Leistungskennlinie

|Januar |Februar |Mirz | April | Mai | Juni | Juli |August | Sep efOktober |N ber D b

1 08:15 | 07:50 | 06:59 | 06:51 | 05:49 | 05:06 | 05:03 | 05:38 | 06:25 | 07:12 | 07:03 | 07:52

| 16:17 | 17:03 | 17:53 | 19:44 | 20:33 | 21:16 | 21:30 | 21:00 | 20:00 | 18:53 | 16:49 | 16:11

2| 08:15 | 07:49 | 06:57 | 06:49 | 05:47 | 05:05 | 05:04 | 05:39 | 06:27 | 07:13 | 07:05 | 07:53

| 16:18 | 17:05 | 17:54 | 19:46 | 20:34 | 21:17 | 21:30 | 20:58 | 19:58 | 18:51 | 16:48 | 16:10

3 08:15 | 07:47 | 06:55 | 06:47 | 05:45 | 05:04 | 05:04 | 05:41 | 06:28 | 07:15 | 07:07 | 07:55

| 16:19 | 17:07 | 17:56 | 19:47 | 20:36 | 21:18 | 21:29 | 20:57 | 19:56 | 18:49 | 16:46 | 16:10

4| 08:15 | 07:46 | 06:53 | 06:44 | 05:43 | 05:03 | 05:05 | 05:42 | 06:30 | 07:17 | 07:08 | 07:56

| 16:20 | 17:08 | 17:58 | 19:49 | 20:37 | 21:19 | 21:29 | 20:55 | 19:54 | 18:46 | 16:44 | 16:09

5 08:15 | 07:44 | 06:51 | 06:42 | 05:41 | 05:03 | 05:06 | 05:44 | 06:31 | 07:18 | 07:10 | 07:57

| 16:22 | 17:10 | 17:59 | 19:51 | 20:39 | 21:20 | 21:28 | 20:53 | 19:51 | 18:44 | 16:42 | 16:09

6 | 08:15 | 07:43 | 06:49 | 06:40 | 05:40 | 05:02 | 05:07 | 05:45 | 06:33 | 07:20 | 07:12 | 07:59

| 16:23 | 17:12 | 18:01 | 19:52 | 20:41 | 21:21 | 21:28 | 20:52 | 19:49 | 18:42 | 16:41 | 16:08

7| 08:14 | 07:41 | 06:47 | 06:38 | 05:38 | 05:02 | 05:07 | 05:47 | 06:34 | 07:21 | 07:13 | 08:00

| 16:24 | 17:14 | 18:03 | 19:54 | 20:42 | 21:22 | 21:27 | 20:50 | 19:47 | 18:40 | 16:39 | 16:08

8 08:14 | 07:39 | 06:44 | 06:36 | 05:36 | 05:01 | 05:08 | 05:48 | 06:36 | 07:23 | 07:15 | 08:01

| 16:25 | 17:16 | 18:05 | 19:56 | 20:44 | 21:23 | 21:27 | 20:48 | 19:45 | 18:38 | 16:38 | 16:08

9| 08:13 | 07:38 | 06:42 | 06:33 | 05:35 | 05:01 | 05:09 | 05:50 | 06:37 | 07:25 | 07:17 | 08:02

| 16:27 | 17:17 | 18:06 | 19:57 | 20:45 | 21:24 | 21:26 | 20:46 | 19:43 | 18:35 | 16:36 | 16:08

10 | 08:13 | 07:36 | 06:40 | 06:31 | 05:33 | 05:00 | 05:10 | 05:51 | 06:39 | 07:26 | 07:19 | 08:03

| 16:28 | 17:19 | 18:08 | 19:59 | 20:47 | 21:25 | 21:26 | 20:45 | 19:40 | 18:33 | 16:34 | 16:07

11 ] 08:12 | 07:34 | 06:38 | 06:29 | 05:31 | 05:00 | 05:11 | 05:53 | 06:41 | 07:28 | 07:20 | 08:04

| 16:29 | 17:21 | 18:10 | 20:00 | 20:48 | 21:25 | 21:25 | 20:43 | 19:38 | 18:31 | 16:33 | 16:07

12 ] 08:12 | 07:33 | 06:36 | 06:27 | 05:30 | 05:00 | 05:12 | 05:54 | 06:42 | 07:29 | 07:22 | 08:05

| 16:31 | 17:23 | 18:11 | 20:02 | 20:50 | 21:26 | 21:24 | 20:41 | 19:36 | 18:29 | 16:31 | 16:07

13 ] 08:11 | 07:31 | 06:33 | 06:25 | 05:28 | 04:59 | 05:13 | 05:56 | 06:44 | 07:31 | 07:24 | 08:06

| 16:32 | 17:25 | 18:13 | 20:04 | 20:51 | 21:27 | 21:23 | 20:39 | 19:34 | 18:27 | 16:30 | 16:07

14 | 08:11 | 07:29 | 06:31 | 06:23 | 05:27 | 04:59 | 05:14 | 05:57 | 06:45 | 07:33 | 07:25 | 08:07

| 16:34 | 17:26 | 18:15 | 20:05 | 20:53 | 21:27 | 21:22 | 20:37 | 19:31 | 18:25 | 16:29 | 16:07

15 | 08:10 | 07:27 | 06:29 | 06:21 | 05:25 | 04:59 | 05:15 | 05:59 | 06:47 | 07:34 | 07:27 | 08:08

| 16:35 | 17:28 | 18:16 | 20:07 | 20:54 | 21:28 | 21:21 | 20:35 | 19:29 | 18:23 | 16:27 | 16:07

16 | 08:09 | 07:25 | 06:27 | 06:18 | 05:24 | 04:59 | 05:17 | 06:00 | 06:48 | 07:36 | 07:29 | 08:09

| 16:36 | 17:30 | 18:18 | 20:09 | 20:56 | 21:28 | 21:20 | 20:33 | 19:27 | 18:21 | 16:26 | 16:07

17 | 08:08 | 07:23 | 06:25 | 06:16 | 05:22 | 04:59 | 05:18 | 06:02 | 06:50 | 07:38 | 07:30 | 08:10

| 16:38 | 17:32 | 18:20 | 20:10 | 20:57 | 21:29 | 21:19 | 20:31 | 19:25 | 18:18 | 16:25 | 16:08

18 | 08:07 | 07:21 | 06:22 | 06:14 | 05:21 | 04:59 | 05:19 | 06:03 | 06:51 | 07:39 | 07:32 | 08:10

| 16:40 | 17:33 | 18:21 | 20:12 | 20:59 | 21:29 | 21:18 | 20:29 | 19:22 | 18:16 | 16:23 | 16:08

19 | 08:06 | 07:19 | 06:20 | 06:12 | 05:20 | 04:59 | 05:20 | 06:05 | 06:53 | 07:41 | 07:34 | 08:11

| 16:41 | 17:35 | 18:23 | 20:13 | 21:00 | 21:29 | 21:17 | 20:27 | 19:20 | 18:14 | 16:22 | 16:08

20 | 08:05 | 07:18 | 06:18 | 06:10 | 05:18 | 04:59 | 05:21 | 06:07 | 06:54 | 07:43 | 07:35 | 08:12

| 16:43 | 17:37 | 18:25 | 20:15 | 21:01 | 21:30 | 21:16 | 20:25 | 19:18 | 18:12 | 16:21 | 16:08

21| 08:04 | 07:16 | 06:16 | 06:08 | 05:17 | 04:59 | 05:23 | 06:08 | 06:56 | 07:44 | 07:37 | 08:12

| 16:44 | 17:39 | 18:26 | 20:17 | 21:03 | 21:30 | 21:15 | 20:23 | 19:16 | 18:10 | 16:20 | 16:09

22 | 08:03 | 07:14 | 06:13 | 06:06 | 05:16 | 04:59 | 05:24 | 06:10 | 06:58 | 07:46 | 07:39 | 08:13

| 16:46 | 17:40 | 18:28 | 20:18 | 21:04 | 21:30 | 21:14 | 20:21 | 19:13 | 18:08 | 16:19 | 16:09

23| 08:02 | 07:12 | 06:11 | 06:04 | 05:15 | 04:59 | 05:25 | 06:11 | 06:59 | 07:48 | 07:40 | 08:13

| 16:48 | 17:42 | 18:29 | 20:20 | 21:05 | 21:30 | 21:13 | 20:19 | 19:11 | 18:06 | 16:18 | 16:10

24| 08:01 | 07:10 | 06:09 | 06:02 | 05:13 | 05:00 | 05:27 | 06:13 | 07:01 | 07:49 | 07:42 | 08:14

| 16:49 | 17:44 | 18:31 | 20:21 | 21:07 | 21:31 | 21:11 | 20:17 | 19:09 | 18:04 | 16:17 | 16:10

25| 08:00 | 07:08 | 06:07 | 06:00 | 05:12 | 05:00 | 05:28 | 06:14 | 07:02 | 06:51 | 07:43 | 08:14

| 16:51 | 17:46 | 18:33 | 20:23 | 21:08 | 21:31 | 21:10 | 20:15 | 19:07 | 17:02 | 16:16 | 16:11

26 | 07:59 | 07:05 | 06:04 | 05:58 | 05:11 | 05:00 | 05:29 | 06:16 | 07:04 | 06:53 | 07:45 | 08:15

| 16:53 | 17:47 | 18:34 | 20:25 | 21:09 | 21:31 | 21:09 | 20:13 | 19:04 | 17:00 | 16:15 | 16:12

27 | 07:57 | 07:03 | 06:02 | 05:56 | 05:10 | 05:01 | 05:31 | 06:17 | 07:05 | 06:55 | 07:46 | 08:15

| 16:54 | 17:49 | 18:36 | 20:26 | 21:11 | 21:31 | 21:07 | 20:11 | 19:02 | 16:59 | 16:14 | 16:12

28 | 07:56 | 07:01 | 06:00 | 05:54 | 05:09 | 05:01 | 05:32 | 06:19 | 07:07 | 06:56 | 07:48 | 08:15

| 16:56 | 17:51 | 18:38 | 20:28 | 21:12 | 21:30 | 21:06 | 20:09 | 19:00 | 16:57 | 16:13 | 16:13

29 | 07:55 | | 06:58 | 05:52 | 05:08 | 05:02 | 05:33 | 06:20 | 07:09 | 06:58 | 07:49 | 08:15

| 16:58 | | 19:39 | 20:30 | 21:13 | 21:30 | 21:04 | 20:07 | 18:58 | 16:55 | 16:12 | 16:14

30 | 07:53 | | 06:56 | 05:51 | 05:07 | 05:02 | 05:35 | 06:22 | 07:10 | 07:00 | 07:51 | 08:15

| 17:00 | | 19:41 | 20:31 | 21:14 | 21:30 | 21:03 | 20:05 | 18:55 | 16:53 | 16:12 | 16:15

31| 07:52 | | 06:53 | | 05:06 | | 05:36 | 06:24 | | 07:01 | | 08:15

| 17:01 | | 19:43 | | 21:15 | | 21:01 | 20:02 | | 16:51 | | 16:16

Sonnenscheinstunden | 264 | 280 | 367 | 414 | 481 | 493 | 497 | 451 | 380 | 333 | 270 | 249
astr.max.mdgl.Beschattung | | | | | | | | | | | |
Red.Sonnenscheinwahrsch. | | | | | | | | | | | |
Reduktion Betriebsdauer | | | | | | | | | | | |
Reduktion Windrichtung | | | | | | | | | | | |
Gesamte Reduktion | | | | | | | | | | | |
Met.wahrsch.Beschattung | | | | | | | | | | | |

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)

winADPN 4 N 477 | EMN Tntarnatinnal 4/C Tal 14 OA K 44 44 wnansr amd Al windnra@armd Al 711190721422 17 windPRO “



Projekt: Beschreibung: Lizenzierter Anwender:
St. Gangloff Zusatzbelastung = Gesamtbelastung IEL GmbH
3 Kirchdorfer StraBe 26
4165-23-S2 DE-26603 Aurich
+49 4941 9558 0
Marksfeldt / marksfeldt@iel-gmbh.de

Berechnet:

21.11.2023 14:31/4.0.422

SHADOW - Kalender

Berechnung: ZB = GB / Hauptergebnis und Listen Schattenrezeptor: IP 08 - Rothenbach 18
ii Sonnenscheinwahrscheinlichkeit S (Mittlere tagliche Sonnenstunden) [COBURG]
Annahmen fiir Schattenwurfberechnung Jan Feb Mé&r Apr Mai Jun Jul Aug Sep Okt Nov Dez
1,33 2,87 3,57 5,34 6,94 6,20 7,68 6,91 4,99 3,28 1,59 1,18

Betriebsdauer je Sektor

N NNO ONO O 0OSO SSO S SSw wSw W  WNW NNW Summe
407 415 593 512 301 280 448 949 1.644 1.122 767 406 7.845
Startwindgeschwindigkeit: Startwindgeschw. aus Leistungskennlinie

|Januar |Februar |Mirz | April | Mai | Juni | Juli |August | Sep efOktober |N ber D b

108:16 | 07:51 | 06:59 | 06:51 | 05:49 | 05:05 | 05:03 | 05:38 | 06:25 | 07:12 | 07:03 | 07:52

| 16:17 | 17:03 | 17:53 | 19:44 | 20:33 | 21:16 | 21:30 | 21:00 | 20:00 | 18:53 | 16:49 | 16:11

2| 08:16 | 07:49 | 06:57 | 06:49 | 05:47 | 05:05 | 05:04 | 05:39 | 06:27 | 07:13 | 07:05 | 07:53

| 16:18 | 17:05 | 17:54 | 19:46 | 20:34 | 21:17 | 21:30 | 20:58 | 19:58 | 18:51 | 16:48 | 16:10

3 08:15 | 07:48 | 06:55 | 06:47 | 05:45 | 05:04 | 05:04 | 05:41 | 06:28 | 07:15 | 07:07 | 07:55

| 16:19 | 17:07 | 17:56 | 19:47 | 20:36 | 21:19 | 21:29 | 20:57 | 19:56 | 18:49 | 16:46 | 16:10

4108:15 | 07:46 | 06:53 | 06:44 | 05:43 | 05:03 | 05:05 | 05:42 | 06:30 | 07:17 | 07:08 | 07:56

| 16:20 | 17:08 | 17:58 | 19:49 | 20:38 | 21:20 | 21:29 | 20:55 | 19:54 | 18:46 | 16:44 | 16:09

5| 08:15 | 07:44 | 06:51 | 06:42 | 05:41 | 05:03 | 05:06 | 05:44 | 06:31 | 07:18 | 07:10 | 07:57

| 16:21 | 17:10 | 17:59 | 19:51 | 20:39 | 21:20 | 21:29 | 20:53 | 19:51 | 18:44 | 16:42 | 16:09

6 | 08:15 | 07:43 | 06:49 | 06:40 | 05:40 | 05:02 | 05:07 | 05:45 | 06:33 | 07:20 | 07:12 | 07:59

| 16:23 | 17:12 | 18:01 | 19:52 | 20:41 | 21:21 | 21:28 | 20:52 | 19:49 | 18:42 | 16:41 | 16:08

7| 08:14 | 07:41 | 06:47 | 06:38 | 05:38 | 05:01 | 05:07 | 05:47 | 06:34 | 07:21 | 07:13 | 08:00

| 16:24 | 17:14 | 18:03 | 19:54 | 20:42 | 21:22 | 21:28 | 20:50 | 19:47 | 18:40 | 16:39 | 16:08

8 08:14 | 07:39 | 06:44 | 06:36 | 05:36 | 05:01 | 05:08 | 05:48 | 06:36 | 07:23 | 07:15 | 08:01

| 16:25 | 17:16 | 18:05 | 19:56 | 20:44 | 21:23 | 21:27 | 20:48 | 19:45 | 18:38 | 16:37 | 16:08

9| 08:14 | 07:38 | 06:42 | 06:33 | 05:35 | 05:01 | 05:09 | 05:50 | 06:37 | 07:25 | 07:17 | 08:02

| 16:26 | 17:17 | 18:06 | 19:57 | 20:45 | 21:24 | 21:26 | 20:46 | 19:43 | 18:35 | 16:36 | 16:07

10 | 08:13 | 07:36 | 06:40 | 06:31 | 05:33 | 05:00 | 05:10 | 05:51 | 06:39 | 07:26 | 07:19 | 08:03

| 16:28 | 17:19 | 18:08 | 19:59 | 20:47 | 21:25 | 21:26 | 20:45 | 19:40 | 18:33 | 16:34 | 16:07

111 08:13 | 07:34 | 06:38 | 06:29 | 05:31 | 05:00 | 05:11 | 05:53 | 06:41 | 07:28 | 07:20 | 08:04

| 16:29 | 17:21 | 18:10 | 20:00 | 20:48 | 21:25 | 21:25 | 20:43 | 19:38 | 18:31 | 16:33 | 16:07

12 ] 08:12 | 07:33 | 06:36 | 06:27 | 05:30 | 04:59 | 05:12 | 05:54 | 06:42 | 07:29 | 07:22 | 08:05

| 16:31 | 17:23 | 18:11 | 20:02 | 20:50 | 21:26 | 21:24 | 20:41 | 19:36 | 18:29 | 16:31 | 16:07

13 ] 08:11 | 07:31 | 06:33 | 06:25 | 05:28 | 04:59 | 05:13 | 05:56 | 06:44 | 07:31 | 07:24 | 08:06

| 16:32 | 17:24 | 18:13 | 20:04 | 20:51 | 21:27 | 21:23 | 20:39 | 19:34 | 18:27 | 16:30 | 16:07

14 | 08:11 | 07:29 | 06:31 | 06:23 | 05:27 | 04:59 | 05:14 | 05:57 | 06:45 | 07:33 | 07:25 | 08:07

| 16:33 | 17:26 | 18:15 | 20:05 | 20:53 | 21:27 | 21:22 | 20:37 | 19:31 | 18:25 | 16:29 | 16:07

15 | 08:10 | 07:27 | 06:29 | 06:21 | 05:25 | 04:59 | 05:15 | 05:59 | 06:47 | 07:34 | 07:27 | 08:08

| 16:35 | 17:28 | 18:16 | 20:07 | 20:54 | 21:28 | 21:22 | 20:35 | 19:29 | 18:23 | 16:27 | 16:07

16 | 08:09 | 07:25 | 06:27 | 06:18 | 05:24 | 04:59 | 05:17 | 06:00 | 06:48 | 07:36 | 07:29 | 08:09

| 16:36 | 17:30 | 18:18 | 20:09 | 20:56 | 21:28 | 21:21 | 20:33 | 19:27 | 18:20 | 16:26 | 16:07

17 | 08:08 | 07:23 | 06:25 | 06:16 | 05:22 | 04:59 | 05:18 | 06:02 | 06:50 | 07:38 | 07:30 | 08:10

| 16:38 | 17:32 | 18:20 | 20:10 | 20:57 | 21:29 | 21:20 | 20:31 | 19:25 | 18:18 | 16:25 | 16:07

18 | 08:07 | 07:21 | 06:22 | 06:14 | 05:21 | 04:59 | 05:19 | 06:03 | 06:51 | 07:39 | 07:32 | 08:11

| 16:40 | 17:33 | 18:21 | 20:12 | 20:59 | 21:29 | 21:19 | 20:29 | 19:22 | 18:16 | 16:23 | 16:08

19 | 08:06 | 07:20 | 06:20 | 06:12 | 05:20 | 04:59 | 05:20 | 06:05 | 06:53 | 07:41 | 07:34 | 08:11

| 16:41 | 17:35 | 18:23 | 20:13 | 21:00 | 21:30 | 21:17 | 20:27 | 19:20 | 18:14 | 16:22 | 16:08

20 | 08:05 | 07:18 | 06:18 | 06:10 | 05:18 | 04:59 | 05:21 | 06:06 | 06:54 | 07:43 | 07:35 | 08:12

| 16:43 | 17:37 | 18:25 | 20:15 | 21:01 | 21:30 | 21:16 | 20:25 | 19:18 | 18:12 | 16:21 | 16:08

21| 08:04 | 07:16 | 06:16 | 06:08 | 05:17 | 04:59 | 05:23 | 06:08 | 06:56 | 07:44 | 07:37 | 08:12

| 16:44 | 17:39 | 18:26 | 20:17 | 21:03 | 21:30 | 21:15 | 20:23 | 19:16 | 18:10 | 16:20 | 16:09

22 | 08:03 | 07:14 | 06:13 | 06:06 | 05:16 | 04:59 | 05:24 | 06:10 | 06:58 | 07:46 | 07:39 | 08:13

| 16:46 | 17:40 | 18:28 | 20:18 | 21:04 | 21:30 | 21:14 | 20:21 | 19:13 | 18:08 | 16:19 | 16:09

23| 08:02 | 07:12 | 06:11 | 06:04 | 05:14 | 04:59 | 05:25 | 06:11 | 06:59 | 07:48 | 07:40 | 08:13

| 16:48 | 17:42 | 18:29 | 20:20 | 21:06 | 21:31 | 21:13 | 20:19 | 19:11 | 18:06 | 16:18 | 16:10

24 | 08:01 | 07:10 | 06:09 | 06:02 | 05:13 | 05:00 | 05:27 | 06:13 | 07:01 | 07:49 | 07:42 | 08:14

| 16:49 | 17:44 | 18:31 | 20:22 | 21:07 | 21:31 | 21:11 | 20:17 | 19:09 | 18:04 | 16:17 | 16:10

25| 08:00 | 07:08 | 06:07 | 06:00 | 05:12 | 05:00 | 05:28 | 06:14 | 07:02 | 06:51 | 07:43 | 08:14

| 16:51 | 17:46 | 18:33 | 20:23 | 21:08 | 21:31 | 21:10 | 20:15 | 19:07 | 17:02 | 16:16 | 16:11

26 | 07:59 | 07:06 | 06:04 | 05:58 | 05:11 | 05:00 | 05:29 | 06:16 | 07:04 | 06:53 | 07:45 | 08:15

| 16:53 | 17:47 | 18:34 | 20:25 | 21:09 | 21:31 | 21:09 | 20:13 | 19:04 | 17:00 | 16:15 | 16:12

27 | 07:57 | 07:03 | 06:02 | 05:56 | 05:10 | 05:01 | 05:31 | 06:17 | 07:05 | 06:55 | 07:46 | 08:15

| 16:54 | 17:49 | 18:36 | 20:26 | 21:11 | 21:31 | 21:07 | 20:11 | 19:02 | 16:58 | 16:14 | 16:12

28 | 07:56 | 07:01 | 06:00 | 05:54 | 05:09 | 05:01 | 05:32 | 06:19 | 07:07 | 06:56 | 07:48 | 08:15

| 16:56 | 17:51 | 18:38 | 20:28 | 21:12 | 21:31 | 21:06 | 20:09 | 19:00 | 16:57 | 16:13 | 16:13

29 | 07:55 | | 06:58 | 05:52 | 05:08 | 05:02 | 05:33 | 06:20 | 07:09 | 06:58 | 07:49 | 08:15

| 16:58 | | 19:39 | 20:30 | 21:13 | 21:30 | 21:04 | 20:07 | 18:58 | 16:55 | 16:12 | 16:14

30 | 07:53 | | 06:56 | 05:50 | 05:07 | 05:02 | 05:35 | 06:22 | 07:10 | 07:00 | 07:51 | 08:15

| 17:00 | | 19:41 | 20:31 | 21:14 | 21:30 | 21:03 | 20:05 | 18:55 | 16:53 | 16:12 | 16:15

31| 07:52 | | 06:53 | | 05:06 | | 05:36 | 06:24 | | 07:01 | | 08:16

| 17:01 | | 19:43 | | 21:15 | | 21:01 | 20:02 | | 16:51 | | 16:16

Sonnenscheinstunden | 264 | 280 | 367 | 414 | 481 | 493 | 497 | 451 | 380 | 333 | 270 | 249
astr.max.mdgl.Beschattung | | | | | | | | | | | |
Red.Sonnenscheinwahrsch. | | | | | | | | | | | |
Reduktion Betriebsdauer | | | | | | | | | | | |
Reduktion Windrichtung | | | | | | | | | | | |
Gesamte Reduktion | | | | | | | | | | | |
Met.wahrsch.Beschattung | | | | | | | | | | | |

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)

winADPN 4 N 477 | EMN Tntarnatinnal 4/C Tal 14 OA K 44 44 wnansr amd Al windnra@armd Al 71119072 1422 7 Q windPRO “



Projekt: Beschreibung: Lizenzierter Anwender:
St. Gangloff Zusatzbelastung = Gesamtbelastung IEL GmbH
3 Kirchdorfer StraBe 26
4165-23-S2 DE-26603 Aurich
+49 4941 9558 0
Marksfeldt / marksfeldt@iel-gmbh.de

Berechnet:

21.11.2023 14:31/4.0.422

SHADOW - Kalender

Berechnung: ZB = GB / Hauptergebnis und Listen Schattenrezeptor: IP 09 - Rothenbach 13
ii Sonnenscheinwahrscheinlichkeit S (Mittlere tagliche Sonnenstunden) [COBURG]
Annahmen fiir Schattenwurfberechnung Jan Feb Mé&r Apr Mai Jun Jul Aug Sep Okt Nov Dez
1,33 2,87 3,57 5,34 6,94 6,20 7,68 6,91 4,99 3,28 1,59 1,18

Betriebsdauer je Sektor

N NNO ONO O 0OSO SSO S SSw wSw W  WNW NNW Summe
407 415 593 512 301 280 448 949 1.644 1.122 767 406 7.845
Startwindgeschwindigkeit: Startwindgeschw. aus Leistungskennlinie

|Januar |Februar |Mirz | April | Mai | Juni | Juli |August | Sep efOktober |N ber D b

108:16 | 07:51 | 06:59 | 06:51 | 05:49 | 05:05 | 05:03 | 05:38 | 06:25 | 07:12 | 07:03 | 07:52

| 16:17 | 17:03 | 17:53 | 19:44 | 20:33 | 21:16 | 21:30 | 21:00 | 20:00 | 18:53 | 16:49 | 16:11

2| 08:16 | 07:49 | 06:57 | 06:49 | 05:47 | 05:05 | 05:04 | 05:39 | 06:27 | 07:13 | 07:05 | 07:53

| 16:18 | 17:05 | 17:54 | 19:46 | 20:34 | 21:17 | 21:30 | 20:58 | 19:58 | 18:51 | 16:48 | 16:10

3 08:15 | 07:48 | 06:55 | 06:47 | 05:45 | 05:04 | 05:04 | 05:41 | 06:28 | 07:15 | 07:07 | 07:55

| 16:19 | 17:07 | 17:56 | 19:47 | 20:36 | 21:19 | 21:29 | 20:57 | 19:56 | 18:49 | 16:46 | 16:10

4108:15 | 07:46 | 06:53 | 06:44 | 05:43 | 05:03 | 05:05 | 05:42 | 06:30 | 07:17 | 07:08 | 07:56

| 16:20 | 17:08 | 17:58 | 19:49 | 20:38 | 21:20 | 21:29 | 20:55 | 19:54 | 18:46 | 16:44 | 16:09

5| 08:15 | 07:44 | 06:51 | 06:42 | 05:41 | 05:03 | 05:06 | 05:44 | 06:31 | 07:18 | 07:10 | 07:57

| 16:21 | 17:10 | 17:59 | 19:51 | 20:39 | 21:20 | 21:29 | 20:53 | 19:51 | 18:44 | 16:42 | 16:09

6 | 08:15 | 07:43 | 06:49 | 06:40 | 05:40 | 05:02 | 05:07 | 05:45 | 06:33 | 07:20 | 07:12 | 07:59

| 16:23 | 17:12 | 18:01 | 19:52 | 20:41 | 21:21 | 21:28 | 20:52 | 19:49 | 18:42 | 16:41 | 16:08

7| 08:14 | 07:41 | 06:47 | 06:38 | 05:38 | 05:01 | 05:07 | 05:47 | 06:34 | 07:21 | 07:13 | 08:00

| 16:24 | 17:14 | 18:03 | 19:54 | 20:42 | 21:22 | 21:28 | 20:50 | 19:47 | 18:40 | 16:39 | 16:08

8 08:14 | 07:39 | 06:44 | 06:36 | 05:36 | 05:01 | 05:08 | 05:48 | 06:36 | 07:23 | 07:15 | 08:01

| 16:25 | 17:16 | 18:05 | 19:56 | 20:44 | 21:23 | 21:27 | 20:48 | 19:45 | 18:38 | 16:37 | 16:08

9| 08:14 | 07:38 | 06:42 | 06:33 | 05:35 | 05:00 | 05:09 | 05:50 | 06:37 | 07:25 | 07:17 | 08:02

| 16:26 | 17:17 | 18:06 | 19:57 | 20:45 | 21:24 | 21:26 | 20:46 | 19:43 | 18:35 | 16:36 | 16:07

10 | 08:13 | 07:36 | 06:40 | 06:31 | 05:33 | 05:00 | 05:10 | 05:51 | 06:39 | 07:26 | 07:19 | 08:03

| 16:28 | 17:19 | 18:08 | 19:59 | 20:47 | 21:25 | 21:26 | 20:45 | 19:40 | 18:33 | 16:34 | 16:07

111 08:13 | 07:34 | 06:38 | 06:29 | 05:31 | 05:00 | 05:11 | 05:53 | 06:41 | 07:28 | 07:20 | 08:04

| 16:29 | 17:21 | 18:10 | 20:00 | 20:48 | 21:25 | 21:25 | 20:43 | 19:38 | 18:31 | 16:33 | 16:07

12 ] 08:12 | 07:33 | 06:36 | 06:27 | 05:30 | 04:59 | 05:12 | 05:54 | 06:42 | 07:29 | 07:22 | 08:05

| 16:31 | 17:23 | 18:11 | 20:02 | 20:50 | 21:26 | 21:24 | 20:41 | 19:36 | 18:29 | 16:31 | 16:07

13 ] 08:11 | 07:31 | 06:33 | 06:25 | 05:28 | 04:59 | 05:13 | 05:56 | 06:44 | 07:31 | 07:24 | 08:06

| 16:32 | 17:24 | 18:13 | 20:04 | 20:51 | 21:27 | 21:23 | 20:39 | 19:34 | 18:27 | 16:30 | 16:07

14 | 08:11 | 07:29 | 06:31 | 06:23 | 05:27 | 04:59 | 05:14 | 05:57 | 06:45 | 07:33 | 07:25 | 08:07

| 16:33 | 17:26 | 18:15 | 20:05 | 20:53 | 21:27 | 21:22 | 20:37 | 19:31 | 18:25 | 16:29 | 16:07

15 | 08:10 | 07:27 | 06:29 | 06:21 | 05:25 | 04:59 | 05:15 | 05:59 | 06:47 | 07:34 | 07:27 | 08:08

| 16:35 | 17:28 | 18:16 | 20:07 | 20:54 | 21:28 | 21:21 | 20:35 | 19:29 | 18:23 | 16:27 | 16:07

16 | 08:09 | 07:25 | 06:27 | 06:18 | 05:24 | 04:59 | 05:17 | 06:00 | 06:48 | 07:36 | 07:29 | 08:09

| 16:36 | 17:30 | 18:18 | 20:09 | 20:56 | 21:28 | 21:21 | 20:33 | 19:27 | 18:20 | 16:26 | 16:07

17 | 08:08 | 07:23 | 06:25 | 06:16 | 05:22 | 04:59 | 05:18 | 06:02 | 06:50 | 07:38 | 07:30 | 08:10

| 16:38 | 17:32 | 18:20 | 20:10 | 20:57 | 21:29 | 21:20 | 20:31 | 19:25 | 18:18 | 16:25 | 16:07

18 | 08:07 | 07:21 | 06:22 | 06:14 | 05:21 | 04:59 | 05:19 | 06:03 | 06:51 | 07:39 | 07:32 | 08:11

| 16:40 | 17:33 | 18:21 | 20:12 | 20:59 | 21:29 | 21:19 | 20:29 | 19:22 | 18:16 | 16:23 | 16:08

19 | 08:06 | 07:20 | 06:20 | 06:12 | 05:20 | 04:59 | 05:20 | 06:05 | 06:53 | 07:41 | 07:34 | 08:11

| 16:41 | 17:35 | 18:23 | 20:13 | 21:00 | 21:30 | 21:17 | 20:27 | 19:20 | 18:14 | 16:22 | 16:08

20 | 08:05 | 07:18 | 06:18 | 06:10 | 05:18 | 04:59 | 05:21 | 06:06 | 06:54 | 07:43 | 07:35 | 08:12

| 16:43 | 17:37 | 18:25 | 20:15 | 21:01 | 21:30 | 21:16 | 20:25 | 19:18 | 18:12 | 16:21 | 16:08

21| 08:04 | 07:16 | 06:16 | 06:08 | 05:17 | 04:59 | 05:23 | 06:08 | 06:56 | 07:44 | 07:37 | 08:12

| 16:44 | 17:39 | 18:26 | 20:17 | 21:03 | 21:30 | 21:15 | 20:23 | 19:16 | 18:10 | 16:20 | 16:09

22 | 08:03 | 07:14 | 06:13 | 06:06 | 05:16 | 04:59 | 05:24 | 06:10 | 06:58 | 07:46 | 07:39 | 08:13

| 16:46 | 17:40 | 18:28 | 20:18 | 21:04 | 21:30 | 21:14 | 20:21 | 19:13 | 18:08 | 16:19 | 16:09

23| 08:02 | 07:12 | 06:11 | 06:04 | 05:14 | 04:59 | 05:25 | 06:11 | 06:59 | 07:48 | 07:40 | 08:13

| 16:48 | 17:42 | 18:29 | 20:20 | 21:06 | 21:30 | 21:13 | 20:19 | 19:11 | 18:06 | 16:18 | 16:10

24 | 08:01 | 07:10 | 06:09 | 06:02 | 05:13 | 05:00 | 05:27 | 06:13 | 07:01 | 07:49 | 07:42 | 08:14

| 16:49 | 17:44 | 18:31 | 20:21 | 21:07 | 21:31 | 21:11 | 20:17 | 19:09 | 18:04 | 16:17 | 16:10

25| 08:00 | 07:08 | 06:07 | 06:00 | 05:12 | 05:00 | 05:28 | 06:14 | 07:02 | 06:51 | 07:43 | 08:14

| 16:51 | 17:46 | 18:33 | 20:23 | 21:08 | 21:31 | 21:10 | 20:15 | 19:07 | 17:02 | 16:16 | 16:11

26 | 07:59 | 07:06 | 06:04 | 05:58 | 05:11 | 05:00 | 05:29 | 06:16 | 07:04 | 06:53 | 07:45 | 08:15

| 16:53 | 17:47 | 18:34 | 20:25 | 21:09 | 21:31 | 21:09 | 20:13 | 19:04 | 17:00 | 16:15 | 16:12

27 | 07:57 | 07:03 | 06:02 | 05:56 | 05:10 | 05:01 | 05:31 | 06:17 | 07:05 | 06:55 | 07:46 | 08:15

| 16:54 | 17:49 | 18:36 | 20:26 | 21:11 | 21:31 | 21:07 | 20:11 | 19:02 | 16:58 | 16:14 | 16:12

28 | 07:56 | 07:01 | 06:00 | 05:54 | 05:09 | 05:01 | 05:32 | 06:19 | 07:07 | 06:56 | 07:48 | 08:15

| 16:56 | 17:51 | 18:38 | 20:28 | 21:12 | 21:31 | 21:06 | 20:09 | 19:00 | 16:57 | 16:13 | 16:13

29 | 07:55 | | 06:58 | 05:52 | 05:08 | 05:02 | 05:33 | 06:20 | 07:09 | 06:58 | 07:49 | 08:15

| 16:58 | | 19:39 | 20:30 | 21:13 | 21:30 | 21:04 | 20:07 | 18:58 | 16:55 | 16:12 | 16:14

30 | 07:53 | | 06:56 | 05:50 | 05:07 | 05:02 | 05:35 | 06:22 | 07:10 | 07:00 | 07:51 | 08:15

| 17:00 | | 19:41 | 20:31 | 21:14 | 21:30 | 21:03 | 20:05 | 18:55 | 16:53 | 16:12 | 16:15

31| 07:52 | | 06:53 | | 05:06 | | 05:36 | 06:24 | | 07:01 | | 08:16

| 17:01 | | 19:43 | | 21:15 | | 21:01 | 20:02 | | 16:51 | | 16:16

Sonnenscheinstunden | 264 | 280 | 367 | 414 | 481 | 493 | 497 | 451 | 380 | 333 | 270 | 249
astr.max.mdgl.Beschattung | | | | | | | | | | | |
Red.Sonnenscheinwahrsch. | | | | | | | | | | | |
Reduktion Betriebsdauer | | | | | | | | | | | |
Reduktion Windrichtung | | | | | | | | | | | |
Gesamte Reduktion | | | | | | | | | | | |
Met.wahrsch.Beschattung | | | | | | | | | | | |

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)

winADPN 4 N 477 | EMN Tntarnatinnal 4/C Tal 14 OA K 44 44 wnansr amd Al windnra@armd Al 7111901721422 7@ windPRO “



Projekt: Beschreibung: Lizenzierter Anwender:
St. Gangloff Zusatzbelastung = Gesamtbelastung IEL GmbH
3 Kirchdorfer StraBe 26
4165-23-S2 DE-26603 Aurich
+49 4941 9558 0
Marksfeldt / marksfeldt@iel-gmbh.de

Berechnet:

21.11.2023 14:31/4.0.422

SHADOW - Kalender

Berechnung: ZB = GB / Hauptergebnis und Listen Schattenrezeptor: IP 10 - Rothenbach 17
ii Sonnenscheinwahrscheinlichkeit S (Mittlere tagliche Sonnenstunden) [COBURG]
Annahmen fiir Schattenwurfberechnung Jan Feb Mé&r Apr Mai Jun Jul Aug Sep Okt Nov Dez
1,33 2,87 3,57 534 6,94 6,20 7,68 6,91 4,99 3,28 1,59 1,18

Betriebsdauer je Sektor

N NNO ONO O 0OSO SSO S SSw wSw W  WNW NNW Summe
407 415 593 512 301 280 448 949 1.644 1.122 767 406 7.845
Startwindgeschwindigkeit: Startwindgeschw. aus Leistungskennlinie

|Januar |Februar |Mirz | April | Mai | Juni | Juli |August | Sep efOktober |N ber D b

108:16 | 07:51 | 06:59 | 06:51 | 05:49 | 05:05 | 05:03 | 05:38 | 06:25 | 07:12 | 07:03 | 07:52

| 16:17 | 17:03 | 17:53 | 19:44 | 20:33 | 21:16 | 21:30 | 21:00 | 20:00 | 18:53 | 16:49 | 16:11

2| 08:15 | 07:49 | 06:57 | 06:49 | 05:47 | 05:05 | 05:04 | 05:39 | 06:27 | 07:13 | 07:05 | 07:53

| 16:18 | 17:05 | 17:54 | 19:46 | 20:34 | 21:17 | 21:30 | 20:58 | 19:58 | 18:51 | 16:48 | 16:10

3 08:15 | 07:48 | 06:55 | 06:47 | 05:45 | 05:04 | 05:04 | 05:41 | 06:28 | 07:15 | 07:07 | 07:55

| 16:19 | 17:07 | 17:56 | 19:47 | 20:36 | 21:19 | 21:29 | 20:57 | 19:56 | 18:49 | 16:46 | 16:10

4108:15 | 07:46 | 06:53 | 06:44 | 05:43 | 05:03 | 05:05 | 05:42 | 06:30 | 07:17 | 07:08 | 07:56

| 16:20 | 17:08 | 17:58 | 19:49 | 20:38 | 21:20 | 21:29 | 20:55 | 19:54 | 18:46 | 16:44 | 16:09

5| 08:15 | 07:44 | 06:51 | 06:42 | 05:41 | 05:03 | 05:06 | 05:44 | 06:31 | 07:18 | 07:10 | 07:57

| 16:21 | 17:10 | 17:59 | 19:51 | 20:39 | 21:20 | 21:29 | 20:53 | 19:51 | 18:44 | 16:42 | 16:09

6 | 08:15 | 07:43 | 06:49 | 06:40 | 05:40 | 05:02 | 05:07 | 05:45 | 06:33 | 07:20 | 07:12 | 07:59

| 16:23 | 17:12 | 18:01 | 19:52 | 20:41 | 21:21 | 21:28 | 20:52 | 19:49 | 18:42 | 16:41 | 16:08

7| 08:14 | 07:41 | 06:47 | 06:38 | 05:38 | 05:01 | 05:07 | 05:47 | 06:34 | 07:21 | 07:13 | 08:00

| 16:24 | 17:14 | 18:03 | 19:54 | 20:42 | 21:22 | 21:28 | 20:50 | 19:47 | 18:40 | 16:39 | 16:08

8 08:14 | 07:39 | 06:44 | 06:36 | 05:36 | 05:01 | 05:08 | 05:48 | 06:36 | 07:23 | 07:15 | 08:01

| 16:25 | 17:16 | 18:05 | 19:56 | 20:44 | 21:23 | 21:27 | 20:48 | 19:45 | 18:38 | 16:37 | 16:08

9| 08:14 | 07:38 | 06:42 | 06:33 | 05:35 | 05:00 | 05:09 | 05:50 | 06:37 | 07:25 | 07:17 | 08:02

| 16:26 | 17:17 | 18:06 | 19:57 | 20:45 | 21:24 | 21:26 | 20:46 | 19:43 | 18:35 | 16:36 | 16:07

10 | 08:13 | 07:36 | 06:40 | 06:31 | 05:33 | 05:00 | 05:10 | 05:51 | 06:39 | 07:26 | 07:19 | 08:03

| 16:28 | 17:19 | 18:08 | 19:59 | 20:47 | 21:25 | 21:26 | 20:45 | 19:40 | 18:33 | 16:34 | 16:07

111 08:13 | 07:34 | 06:38 | 06:29 | 05:31 | 05:00 | 05:11 | 05:53 | 06:41 | 07:28 | 07:20 | 08:04

| 16:29 | 17:21 | 18:10 | 20:00 | 20:48 | 21:25 | 21:25 | 20:43 | 19:38 | 18:31 | 16:33 | 16:07

12 ] 08:12 | 07:33 | 06:36 | 06:27 | 05:30 | 04:59 | 05:12 | 05:54 | 06:42 | 07:29 | 07:22 | 08:05

| 16:31 | 17:23 | 18:11 | 20:02 | 20:50 | 21:26 | 21:24 | 20:41 | 19:36 | 18:29 | 16:31 | 16:07

13 ] 08:11 | 07:31 | 06:33 | 06:25 | 05:28 | 04:59 | 05:13 | 05:56 | 06:44 | 07:31 | 07:24 | 08:06

| 16:32 | 17:24 | 18:13 | 20:04 | 20:51 | 21:27 | 21:23 | 20:39 | 19:34 | 18:27 | 16:30 | 16:07

14 | 08:11 | 07:29 | 06:31 | 06:23 | 05:27 | 04:59 | 05:14 | 05:57 | 06:45 | 07:33 | 07:25 | 08:07

| 16:33 | 17:26 | 18:15 | 20:05 | 20:53 | 21:27 | 21:22 | 20:37 | 19:31 | 18:25 | 16:29 | 16:07

15 | 08:10 | 07:27 | 06:29 | 06:21 | 05:25 | 04:59 | 05:15 | 05:59 | 06:47 | 07:34 | 07:27 | 08:08

| 16:35 | 17:28 | 18:16 | 20:07 | 20:54 | 21:28 | 21:21 | 20:35 | 19:29 | 18:23 | 16:27 | 16:07

16 | 08:09 | 07:25 | 06:27 | 06:18 | 05:24 | 04:59 | 05:17 | 06:00 | 06:48 | 07:36 | 07:29 | 08:09

| 16:36 | 17:30 | 18:18 | 20:09 | 20:56 | 21:28 | 21:21 | 20:33 | 19:27 | 18:20 | 16:26 | 16:07

17 | 08:08 | 07:23 | 06:25 | 06:16 | 05:22 | 04:59 | 05:18 | 06:02 | 06:50 | 07:38 | 07:30 | 08:10

| 16:38 | 17:32 | 18:20 | 20:10 | 20:57 | 21:29 | 21:20 | 20:31 | 19:25 | 18:18 | 16:25 | 16:07

18 | 08:07 | 07:21 | 06:22 | 06:14 | 05:21 | 04:59 | 05:19 | 06:03 | 06:51 | 07:39 | 07:32 | 08:11

| 16:40 | 17:33 | 18:21 | 20:12 | 20:59 | 21:29 | 21:18 | 20:29 | 19:22 | 18:16 | 16:23 | 16:08

19 | 08:06 | 07:20 | 06:20 | 06:12 | 05:20 | 04:59 | 05:20 | 06:05 | 06:53 | 07:41 | 07:34 | 08:11

| 16:41 | 17:35 | 18:23 | 20:13 | 21:00 | 21:30 | 21:17 | 20:27 | 19:20 | 18:14 | 16:22 | 16:08

20 | 08:05 | 07:18 | 06:18 | 06:10 | 05:18 | 04:59 | 05:21 | 06:06 | 06:54 | 07:43 | 07:35 | 08:12

| 16:43 | 17:37 | 18:25 | 20:15 | 21:01 | 21:30 | 21:16 | 20:25 | 19:18 | 18:12 | 16:21 | 16:08

21| 08:04 | 07:16 | 06:16 | 06:08 | 05:17 | 04:59 | 05:23 | 06:08 | 06:56 | 07:44 | 07:37 | 08:12

| 16:44 | 17:39 | 18:26 | 20:17 | 21:03 | 21:30 | 21:15 | 20:23 | 19:16 | 18:10 | 16:20 | 16:09

22 | 08:03 | 07:14 | 06:13 | 06:06 | 05:16 | 04:59 | 05:24 | 06:10 | 06:58 | 07:46 | 07:39 | 08:13

| 16:46 | 17:40 | 18:28 | 20:18 | 21:04 | 21:30 | 21:14 | 20:21 | 19:13 | 18:08 | 16:19 | 16:09

23| 08:02 | 07:12 | 06:11 | 06:04 | 05:14 | 04:59 | 05:25 | 06:11 | 06:59 | 07:48 | 07:40 | 08:13

| 16:48 | 17:42 | 18:29 | 20:20 | 21:06 | 21:30 | 21:13 | 20:19 | 19:11 | 18:06 | 16:18 | 16:10

24 | 08:01 | 07:10 | 06:09 | 06:02 | 05:13 | 05:00 | 05:27 | 06:13 | 07:01 | 07:49 | 07:42 | 08:14

| 16:49 | 17:44 | 18:31 | 20:21 | 21:07 | 21:31 | 21:11 | 20:17 | 19:09 | 18:04 | 16:17 | 16:10

25| 08:00 | 07:08 | 06:07 | 06:00 | 05:12 | 05:00 | 05:28 | 06:14 | 07:02 | 06:51 | 07:43 | 08:14

| 16:51 | 17:46 | 18:33 | 20:23 | 21:08 | 21:31 | 21:10 | 20:15 | 19:07 | 17:02 | 16:16 | 16:11

26 | 07:59 | 07:06 | 06:04 | 05:58 | 05:11 | 05:00 | 05:29 | 06:16 | 07:04 | 06:53 | 07:45 | 08:15

| 16:53 | 17:47 | 18:34 | 20:25 | 21:09 | 21:31 | 21:09 | 20:13 | 19:04 | 17:00 | 16:15 | 16:12

27 | 07:57 | 07:03 | 06:02 | 05:56 | 05:10 | 05:01 | 05:31 | 06:17 | 07:05 | 06:55 | 07:46 | 08:15

| 16:54 | 17:49 | 18:36 | 20:26 | 21:11 | 21:31 | 21:07 | 20:11 | 19:02 | 16:58 | 16:14 | 16:12

28 | 07:56 | 07:01 | 06:00 | 05:54 | 05:09 | 05:01 | 05:32 | 06:19 | 07:07 | 06:56 | 07:48 | 08:15

| 16:56 | 17:51 | 18:38 | 20:28 | 21:12 | 21:31 | 21:06 | 20:09 | 19:00 | 16:57 | 16:13 | 16:13

29 | 07:55 | | 06:58 | 05:52 | 05:08 | 05:02 | 05:33 | 06:20 | 07:09 | 06:58 | 07:49 | 08:15

| 16:58 | | 19:39 | 20:30 | 21:13 | 21:30 | 21:04 | 20:07 | 18:58 | 16:55 | 16:12 | 16:14

30 | 07:53 | | 06:56 | 05:50 | 05:07 | 05:02 | 05:35 | 06:22 | 07:10 | 07:00 | 07:51 | 08:15

| 17:00 | | 19:41 | 20:31 | 21:14 | 21:30 | 21:03 | 20:05 | 18:55 | 16:53 | 16:12 | 16:15

31| 07:52 | | 06:53 | | 05:06 | | 05:36 | 06:24 | | 07:01 | | 08:16

| 17:01 | | 19:43 | | 21:15 | | 21:01 | 20:02 | | 16:51 | | 16:16

Sonnenscheinstunden | 264 | 280 | 367 | 414 | 481 | 493 | 497 | 451 | 380 | 333 | 270 | 249
astr.max.mdgl.Beschattung | | | | | | | | | | | |
Red.Sonnenscheinwahrsch. | | | | | | | | | | | |
Reduktion Betriebsdauer | | | | | | | | | | | |
Reduktion Windrichtung | | | | | | | | | | | |
Gesamte Reduktion | | | | | | | | | | | |
Met.wahrsch.Beschattung | | | | | | | | | | | |

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)

winADPN 4 N 477 | EMN Tntarnatinnal 4/C Tal 14 OA K 44 44 wnansr amd Al windnra@armd Al 711190172 1422 7 10 windPRO “



Projekt: Beschreibung: Lizenzierter Anwender:
St. Gangloff Zusatzbelastung = Gesamtbelastung IEL GmbH
3 Kirchdorfer StraBe 26
4165-23-S2 DE-26603 Aurich
+49 4941 9558 0
Marksfeldt / marksfeldt@iel-gmbh.de

Berechnet:

21.11.2023 14:31/4.0.422

SHADOW - Kalender

Berechnung: ZB = GB / Hauptergebnis und Listen Schattenrezeptor: IP 11 - Rothenbach 19a
ii Sonnenscheinwahrscheinlichkeit S (Mittlere tagliche Sonnenstunden) [COBURG]
Annahmen fiir Schattenwurfberechnung Jan Feb Mé&r Apr Mai Jun Jul Aug Sep Okt Nov Dez
1,33 2,87 3,57 534 6,94 6,20 7,68 6,91 4,99 3,28 1,59 1,18

Betriebsdauer je Sektor

N NNO ONO O 0OSO SSO S SSw wSw W  WNW NNW Summe
407 415 593 512 301 280 448 949 1.644 1.122 767 406 7.845
Startwindgeschwindigkeit: Startwindgeschw. aus Leistungskennlinie

|Januar |Februar |Mirz | April | Mai | Juni | Juli |August | Sep efOktober |N ber D b

108:16 | 07:50 | 06:59 | 06:51 | 05:49 | 05:05 | 05:03 | 05:38 | 06:25 | 07:12 | 07:03 | 07:52

| 16:17 | 17:03 | 17:53 | 19:44 | 20:33 | 21:16 | 21:30 | 21:00 | 20:00 | 18:53 | 16:49 | 16:11

2| 08:15 | 07:49 | 06:57 | 06:49 | 05:47 | 05:05 | 05:04 | 05:39 | 06:27 | 07:13 | 07:05 | 07:53

| 16:18 | 17:05 | 17:54 | 19:46 | 20:34 | 21:17 | 21:30 | 20:58 | 19:58 | 18:51 | 16:47 | 16:10

3 08:15 | 07:48 | 06:55 | 06:47 | 05:45 | 05:04 | 05:04 | 05:41 | 06:28 | 07:15 | 07:07 | 07:55

| 16:19 | 17:07 | 17:56 | 19:47 | 20:36 | 21:18 | 21:29 | 20:57 | 19:56 | 18:49 | 16:46 | 16:10

4108:15 | 07:46 | 06:53 | 06:44 | 05:43 | 05:03 | 05:05 | 05:42 | 06:30 | 07:17 | 07:08 | 07:56

| 16:20 | 17:08 | 17:58 | 19:49 | 20:37 | 21:19 | 21:29 | 20:55 | 19:54 | 18:46 | 16:44 | 16:09

5| 08:15 | 07:44 | 06:51 | 06:42 | 05:41 | 05:03 | 05:06 | 05:44 | 06:31 | 07:18 | 07:10 | 07:57

| 16:21 | 17:10 | 17:59 | 19:51 | 20:39 | 21:20 | 21:29 | 20:53 | 19:51 | 18:44 | 16:42 | 16:09

6 | 08:15 | 07:43 | 06:49 | 06:40 | 05:40 | 05:02 | 05:07 | 05:45 | 06:33 | 07:20 | 07:12 | 07:59

| 16:23 | 17:12 | 18:01 | 19:52 | 20:41 | 21:21 | 21:28 | 20:52 | 19:49 | 18:42 | 16:41 | 16:08

7| 08:14 | 07:41 | 06:47 | 06:38 | 05:38 | 05:01 | 05:07 | 05:47 | 06:34 | 07:21 | 07:13 | 08:00

| 16:24 | 17:14 | 18:03 | 19:54 | 20:42 | 21:22 | 21:27 | 20:50 | 19:47 | 18:40 | 16:39 | 16:08

8 08:14 | 07:39 | 06:44 | 06:36 | 05:36 | 05:01 | 05:08 | 05:48 | 06:36 | 07:23 | 07:15 | 08:01

| 16:25 | 17:16 | 18:05 | 19:56 | 20:44 | 21:23 | 21:27 | 20:48 | 19:45 | 18:38 | 16:37 | 16:08

9| 08:14 | 07:38 | 06:42 | 06:33 | 05:35 | 05:00 | 05:09 | 05:50 | 06:37 | 07:25 | 07:17 | 08:02

| 16:26 | 17:17 | 18:06 | 19:57 | 20:45 | 21:24 | 21:26 | 20:46 | 19:43 | 18:35 | 16:36 | 16:07

10 | 08:13 | 07:36 | 06:40 | 06:31 | 05:33 | 05:00 | 05:10 | 05:51 | 06:39 | 07:26 | 07:19 | 08:03

| 16:28 | 17:19 | 18:08 | 19:59 | 20:47 | 21:25 | 21:26 | 20:45 | 19:40 | 18:33 | 16:34 | 16:07

111 08:13 | 07:34 | 06:38 | 06:29 | 05:31 | 05:00 | 05:11 | 05:53 | 06:41 | 07:28 | 07:20 | 08:04

| 16:29 | 17:21 | 18:10 | 20:00 | 20:48 | 21:25 | 21:25 | 20:43 | 19:38 | 18:31 | 16:33 | 16:07

12 ] 08:12 | 07:33 | 06:36 | 06:27 | 05:30 | 04:59 | 05:12 | 05:54 | 06:42 | 07:29 | 07:22 | 08:05

| 16:31 | 17:23 | 18:11 | 20:02 | 20:50 | 21:26 | 21:24 | 20:41 | 19:36 | 18:29 | 16:31 | 16:07

13 ] 08:11 | 07:31 | 06:33 | 06:25 | 05:28 | 04:59 | 05:13 | 05:56 | 06:44 | 07:31 | 07:24 | 08:06

| 16:32 | 17:24 | 18:13 | 20:04 | 20:51 | 21:27 | 21:23 | 20:39 | 19:34 | 18:27 | 16:30 | 16:07

14 | 08:11 | 07:29 | 06:31 | 06:23 | 05:27 | 04:59 | 05:14 | 05:57 | 06:45 | 07:33 | 07:25 | 08:07

| 16:33 | 17:26 | 18:15 | 20:05 | 20:53 | 21:27 | 21:22 | 20:37 | 19:31 | 18:25 | 16:29 | 16:07

15 | 08:10 | 07:27 | 06:29 | 06:21 | 05:25 | 04:59 | 05:15 | 05:59 | 06:47 | 07:34 | 07:27 | 08:08

| 16:35 | 17:28 | 18:16 | 20:07 | 20:54 | 21:28 | 21:21 | 20:35 | 19:29 | 18:23 | 16:27 | 16:07

16 | 08:09 | 07:25 | 06:27 | 06:18 | 05:24 | 04:59 | 05:17 | 06:00 | 06:48 | 07:36 | 07:29 | 08:09

| 16:36 | 17:30 | 18:18 | 20:09 | 20:56 | 21:28 | 21:21 | 20:33 | 19:27 | 18:20 | 16:26 | 16:07

17 | 08:08 | 07:23 | 06:25 | 06:16 | 05:22 | 04:59 | 05:18 | 06:02 | 06:50 | 07:38 | 07:30 | 08:10

| 16:38 | 17:32 | 18:20 | 20:10 | 20:57 | 21:29 | 21:20 | 20:31 | 19:25 | 18:18 | 16:25 | 16:07

18 | 08:07 | 07:21 | 06:22 | 06:14 | 05:21 | 04:59 | 05:19 | 06:03 | 06:51 | 07:39 | 07:32 | 08:11

| 16:40 | 17:33 | 18:21 | 20:12 | 20:59 | 21:29 | 21:18 | 20:29 | 19:22 | 18:16 | 16:23 | 16:08

19 | 08:06 | 07:19 | 06:20 | 06:12 | 05:20 | 04:59 | 05:20 | 06:05 | 06:53 | 07:41 | 07:34 | 08:11

| 16:41 | 17:35 | 18:23 | 20:13 | 21:00 | 21:30 | 21:17 | 20:27 | 19:20 | 18:14 | 16:22 | 16:08

20 | 08:05 | 07:18 | 06:18 | 06:10 | 05:18 | 04:59 | 05:21 | 06:06 | 06:54 | 07:43 | 07:35 | 08:12

| 16:43 | 17:37 | 18:25 | 20:15 | 21:01 | 21:30 | 21:16 | 20:25 | 19:18 | 18:12 | 16:21 | 16:08

21| 08:04 | 07:16 | 06:16 | 06:08 | 05:17 | 04:59 | 05:23 | 06:08 | 06:56 | 07:44 | 07:37 | 08:12

| 16:44 | 17:39 | 18:26 | 20:17 | 21:03 | 21:30 | 21:15 | 20:23 | 19:16 | 18:10 | 16:20 | 16:09

22 | 08:03 | 07:14 | 06:13 | 06:06 | 05:16 | 04:59 | 05:24 | 06:10 | 06:58 | 07:46 | 07:39 | 08:13

| 16:46 | 17:40 | 18:28 | 20:18 | 21:04 | 21:30 | 21:14 | 20:21 | 19:13 | 18:08 | 16:19 | 16:09

23| 08:02 | 07:12 | 06:11 | 06:04 | 05:14 | 04:59 | 05:25 | 06:11 | 06:59 | 07:48 | 07:40 | 08:13

| 16:48 | 17:42 | 18:29 | 20:20 | 21:06 | 21:30 | 21:13 | 20:19 | 19:11 | 18:06 | 16:18 | 16:10

24 | 08:01 | 07:10 | 06:09 | 06:02 | 05:13 | 05:00 | 05:27 | 06:13 | 07:01 | 07:49 | 07:42 | 08:14

| 16:49 | 17:44 | 18:31 | 20:21 | 21:07 | 21:31 | 21:11 | 20:17 | 19:09 | 18:04 | 16:17 | 16:10

25| 08:00 | 07:08 | 06:07 | 06:00 | 05:12 | 05:00 | 05:28 | 06:14 | 07:02 | 06:51 | 07:43 | 08:14

| 16:51 | 17:46 | 18:33 | 20:23 | 21:08 | 21:31 | 21:10 | 20:15 | 19:07 | 17:02 | 16:16 | 16:11

26 | 07:59 | 07:05 | 06:04 | 05:58 | 05:11 | 05:00 | 05:29 | 06:16 | 07:04 | 06:53 | 07:45 | 08:15

| 16:53 | 17:47 | 18:34 | 20:25 | 21:09 | 21:31 | 21:09 | 20:13 | 19:04 | 17:00 | 16:15 | 16:12

27 | 07:57 | 07:03 | 06:02 | 05:56 | 05:10 | 05:01 | 05:31 | 06:17 | 07:05 | 06:55 | 07:46 | 08:15

| 16:54 | 17:49 | 18:36 | 20:26 | 21:11 | 21:31 | 21:07 | 20:11 | 19:02 | 16:58 | 16:14 | 16:12

28 | 07:56 | 07:01 | 06:00 | 05:54 | 05:09 | 05:01 | 05:32 | 06:19 | 07:07 | 06:56 | 07:48 | 08:15

| 16:56 | 17:51 | 18:38 | 20:28 | 21:12 | 21:31 | 21:06 | 20:09 | 19:00 | 16:57 | 16:13 | 16:13

29 | 07:55 | | 06:58 | 05:52 | 05:08 | 05:02 | 05:33 | 06:20 | 07:09 | 06:58 | 07:49 | 08:15

| 16:58 | | 19:39 | 20:30 | 21:13 | 21:30 | 21:04 | 20:07 | 18:58 | 16:55 | 16:12 | 16:14

30 | 07:53 | | 06:55 | 05:50 | 05:07 | 05:02 | 05:35 | 06:22 | 07:10 | 07:00 | 07:51 | 08:15

| 17:00 | | 19:41 | 20:31 | 21:14 | 21:30 | 21:03 | 20:05 | 18:55 | 16:53 | 16:12 | 16:15

31| 07:52 | | 06:53 | | 05:06 | | 05:36 | 06:23 | | 07:01 | | 08:16

| 17:01 | | 19:43 | | 21:15 | | 21:01 | 20:02 | | 16:51 | | 16:16

Sonnenscheinstunden | 264 | 280 | 367 | 414 | 481 | 493 | 497 | 451 | 380 | 333 | 270 | 249
astr.max.mdgl.Beschattung | | | | | | | | | | | |
Red.Sonnenscheinwahrsch. | | | | | | | | | | | |
Reduktion Betriebsdauer | | | | | | | | | | | |
Reduktion Windrichtung | | | | | | | | | | | |
Gesamte Reduktion | | | | | | | | | | | |
Met.wahrsch.Beschattung | | | | | | | | | | | |

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)

winADPN 4 N 477 | EMN Tntarnatinnal 4/C Tal 14 OA K 44 44 wnansr amd Al windnra@armd Al 71119072 1422 7 11 windPRO “



Projekt: Beschreibung: Lizenzierter Anwender:
St. Gangloff Zusatzbelastung = Gesamtbelastung IEL GmbH
3 Kirchdorfer StraBe 26
4165-23-S2 DE-26603 Aurich
+49 4941 9558 0
Marksfeldt / marksfeldt@iel-gmbh.de

Berechnet:

21.11.2023 14:31/4.0.422

SHADOW - Kalender

Berechnung: ZB = GB / Hauptergebnis und Listen Schattenrezeptor: IP 12 - WaldstraBe 15

Annahmen fiir Schattenwurfberechnun Sonnenscheinwahrscheinlichkeit S (Mittlere tagliche Sonnenstunden) [COBURG]
9 Jan Feb Mar Apr Mai Jun Jul Aug Sep Okt Nov Dez

1,33 2,87 3,57 5,34 6,94 6,20 7,68 6,91 4,99 3,28 1,59 1,18

Betriebsdauer je Sektor

N NNO ONO O 0OSO SSO S SSw wSw W  WNW NNW Summe
407 415 593 512 301 280 448 949 1.644 1.122 767 406 7.845
Startwindgeschwindigkeit: Startwindgeschw. aus Leistungskennlinie

|Januar |Februar |Mirz | April | Mai | Juni | Juli |August | Sep efOktober |N ber D b

108:16 | 07:51 | 06:59 | 06:51 | 05:49 | 05:05 | 05:03 | 05:38 | 06:25 | 07:12 | 07:03 | 07:52

| 16:17 | 17:03 | 17:53 | 19:44 | 20:33 | 21:17 | 21:30 | 21:00 | 20:00 | 18:53 | 16:49 | 16:11

2| 08:16 | 07:49 | 06:57 | 06:49 | 05:47 | 05:05 | 05:04 | 05:39 | 06:27 | 07:13 | 07:05 | 07:54

| 16:18 | 17:05 | 17:54 | 19:46 | 20:34 | 21:18 | 21:30 | 20:58 | 19:58 | 18:51 | 16:48 | 16:10

3 08:15 | 07:48 | 06:55 | 06:47 | 05:45 | 05:04 | 05:04 | 05:41 | 06:28 | 07:15 | 07:07 | 07:55

| 16:19 | 17:07 | 17:56 | 19:47 | 20:36 | 21:19 | 21:29 | 20:57 | 19:56 | 18:49 | 16:46 | 16:10

4108:15 | 07:46 | 06:53 | 06:44 | 05:43 | 05:03 | 05:05 | 05:42 | 06:30 | 07:17 | 07:08 | 07:56

| 16:20 | 17:08 | 17:58 | 19:49 | 20:38 | 21:20 | 21:29 | 20:55 | 19:54 | 18:46 | 16:44 | 16:09

5| 08:15 | 07:44 | 06:51 | 06:42 | 05:41 | 05:03 | 05:06 | 05:44 | 06:31 | 07:18 | 07:10 | 07:58

| 16:21 | 17:10 | 17:59 | 19:51 | 20:39 | 21:21 | 21:29 | 20:53 | 19:52 | 18:44 | 16:42 | 16:09

6 | 08:15 | 07:43 | 06:49 | 06:40 | 05:40 | 05:02 | 05:07 | 05:45 | 06:33 | 07:20 | 07:12 | 07:59

| 16:23 | 17:12 | 18:01 | 19:52 | 20:41 | 21:21 | 21:28 | 20:52 | 19:49 | 18:42 | 16:41 | 16:08

7| 08:14 | 07:41 | 06:47 | 06:38 | 05:38 | 05:01 | 05:07 | 05:47 | 06:34 | 07:21 | 07:14 | 08:00

| 16:24 | 17:14 | 18:03 | 19:54 | 20:42 | 21:22 | 21:28 | 20:50 | 19:47 | 18:40 | 16:39 | 16:08

8 08:14 | 07:40 | 06:44 | 06:36 | 05:36 | 05:01 | 05:08 | 05:48 | 06:36 | 07:23 | 07:15 | 08:01

| 16:25 | 17:16 | 18:05 | 19:56 | 20:44 | 21:23 | 21:27 | 20:48 | 19:45 | 18:38 | 16:37 | 16:08

9| 08:14 | 07:38 | 06:42 | 06:33 | 05:35 | 05:00 | 05:09 | 05:50 | 06:37 | 07:25 | 07:17 | 08:02

| 16:26 | 17:17 | 18:06 | 19:57 | 20:45 | 21:24 | 21:26 | 20:47 | 19:43 | 18:35 | 16:36 | 16:07

10 | 08:13 | 07:36 | 06:40 | 06:31 | 05:33 | 05:00 | 05:10 | 05:51 | 06:39 | 07:26 | 07:19 | 08:03

| 16:28 | 17:19 | 18:08 | 19:59 | 20:47 | 21:25 | 21:26 | 20:45 | 19:40 | 18:33 | 16:34 | 16:07

111 08:13 | 07:34 | 06:38 | 06:29 | 05:31 | 05:00 | 05:11 | 05:53 | 06:41 | 07:28 | 07:20 | 08:04

| 16:29 | 17:21 | 18:10 | 20:00 | 20:48 | 21:26 | 21:25 | 20:43 | 19:38 | 18:31 | 16:33 | 16:07

12 ] 08:12 | 07:33 | 06:36 | 06:27 | 05:30 | 04:59 | 05:12 | 05:54 | 06:42 | 07:30 | 07:22 | 08:05

| 16:31 | 17:23 | 18:11 | 20:02 | 20:50 | 21:26 | 21:24 | 20:41 | 19:36 | 18:29 | 16:31 | 16:07

13 ] 08:11 | 07:31 | 06:33 | 06:25 | 05:28 | 04:59 | 05:13 | 05:56 | 06:44 | 07:31 | 07:24 | 08:06

| 16:32 | 17:24 | 18:13 | 20:04 | 20:51 | 21:27 | 21:23 | 20:39 | 19:34 | 18:27 | 16:30 | 16:07

14 | 08:11 | 07:29 | 06:31 | 06:23 | 05:27 | 04:59 | 05:14 | 05:57 | 06:45 | 07:33 | 07:25 | 08:07

| 16:33 | 17:26 | 18:15 | 20:05 | 20:53 | 21:27 | 21:23 | 20:37 | 19:31 | 18:25 | 16:29 | 16:07

15 | 08:10 | 07:27 | 06:29 | 06:21 | 05:25 | 04:59 | 05:15 | 05:59 | 06:47 | 07:34 | 07:27 | 08:08

| 16:35 | 17:28 | 18:16 | 20:07 | 20:54 | 21:28 | 21:22 | 20:35 | 19:29 | 18:23 | 16:27 | 16:07

16 | 08:09 | 07:25 | 06:27 | 06:18 | 05:24 | 04:59 | 05:17 | 06:00 | 06:48 | 07:36 | 07:29 | 08:09

| 16:36 | 17:30 | 18:18 | 20:09 | 20:56 | 21:28 | 21:21 | 20:33 | 19:27 | 18:21 | 16:26 | 16:07

17 | 08:08 | 07:23 | 06:25 | 06:16 | 05:22 | 04:59 | 05:18 | 06:02 | 06:50 | 07:38 | 07:31 | 08:10

| 16:38 | 17:32 | 18:20 | 20:10 | 20:57 | 21:29 | 21:20 | 20:31 | 19:25 | 18:18 | 16:25 | 16:07

18 | 08:07 | 07:22 | 06:22 | 06:14 | 05:21 | 04:59 | 05:19 | 06:03 | 06:51 | 07:39 | 07:32 | 08:11

| 16:40 | 17:33 | 18:21 | 20:12 | 20:59 | 21:29 | 21:19 | 20:30 | 19:22 | 18:16 | 16:23 | 16:08

19 | 08:06 | 07:20 | 06:20 | 06:12 | 05:20 | 04:59 | 05:20 | 06:05 | 06:53 | 07:41 | 07:34 | 08:11

| 16:41 | 17:35 | 18:23 | 20:13 | 21:00 | 21:30 | 21:18 | 20:28 | 19:20 | 18:14 | 16:22 | 16:08

20 | 08:06 | 07:18 | 06:18 | 06:10 | 05:18 | 04:59 | 05:21 | 06:06 | 06:55 | 07:43 | 07:35 | 08:12

| 16:43 | 17:37 | 18:25 | 20:15 | 21:02 | 21:30 | 21:16 | 20:26 | 19:18 | 18:12 | 16:21 | 16:08

21| 08:04 | 07:16 | 06:16 | 06:08 | 05:17 | 04:59 | 05:23 | 06:08 | 06:56 | 07:44 | 07:37 | 08:13

| 16:44 | 17:39 | 18:26 | 20:17 | 21:03 | 21:30 | 21:15 | 20:23 | 19:16 | 18:10 | 16:20 | 16:09

22 | 08:03 | 07:14 | 06:13 | 06:06 | 05:16 | 04:59 | 05:24 | 06:10 | 06:58 | 07:46 | 07:39 | 08:13

| 16:46 | 17:40 | 18:28 | 20:18 | 21:04 | 21:30 | 21:14 | 20:21 | 19:13 | 18:08 | 16:19 | 16:09

23| 08:02 | 07:12 | 06:11 | 06:04 | 05:14 | 04:59 | 05:25 | 06:11 | 06:59 | 07:48 | 07:40 | 08:14

| 16:48 | 17:42 | 18:30 | 20:20 | 21:06 | 21:31 | 21:13 | 20:19 | 19:11 | 18:06 | 16:18 | 16:10

24 | 08:01 | 07:10 | 06:09 | 06:02 | 05:13 | 05:00 | 05:27 | 06:13 | 07:01 | 07:50 | 07:42 | 08:14

| 16:49 | 17:44 | 18:31 | 20:22 | 21:07 | 21:31 | 21:11 | 20:17 | 19:09 | 18:04 | 16:17 | 16:10

25| 08:00 | 07:08 | 06:07 | 06:00 | 05:12 | 05:00 | 05:28 | 06:14 | 07:02 | 06:51 | 07:43 | 08:14

| 16:51 | 17:46 | 18:33 | 20:23 | 21:08 | 21:31 | 21:10 | 20:15 | 19:07 | 17:02 | 16:16 | 16:11

26 | 07:59 | 07:06 | 06:04 | 05:58 | 05:11 | 05:00 | 05:29 | 06:16 | 07:04 | 06:53 | 07:45 | 08:15

| 16:53 | 17:47 | 18:34 | 20:25 | 21:10 | 21:31 | 21:09 | 20:13 | 19:04 | 17:00 | 16:15 | 16:12

27 | 07:57 | 07:04 | 06:02 | 05:56 | 05:10 | 05:01 | 05:31 | 06:17 | 07:05 | 06:55 | 07:46 | 08:15

| 16:54 | 17:49 | 18:36 | 20:26 | 21:11 | 21:31 | 21:07 | 20:11 | 19:02 | 16:59 | 16:14 | 16:12

28 | 07:56 | 07:01 | 06:00 | 05:54 | 05:09 | 05:01 | 05:32 | 06:19 | 07:07 | 06:56 | 07:48 | 08:15

| 16:56 | 17:51 | 18:38 | 20:28 | 21:12 | 21:31 | 21:06 | 20:09 | 19:00 | 16:57 | 16:13 | 16:13

29 | 07:55 | | 06:58 | 05:52 | 05:08 | 05:02 | 05:33 | 06:20 | 07:09 | 06:58 | 07:49 | 08:15

| 16:58 | | 19:39 | 20:30 | 21:13 | 21:31 | 21:05 | 20:07 | 18:58 | 16:55 | 16:12 | 16:14

30 | 07:53 | | 06:56 | 05:50 | 05:07 | 05:02 | 05:35 | 06:22 | 07:10 | 07:00 | 07:51 | 08:16

| 17:00 | | 19:41 | 20:31 | 21:14 | 21:30 | 21:03 | 20:05 | 18:55 | 16:53 | 16:12 | 16:15

31| 07:52 | | 06:53 | | 05:06 | | 05:36 | 06:24 | | 07:02 | | 08:16

| 17:01 | | 19:43 | | 21:15 | | 21:02 | 20:02 | | 16:51 | | 16:16

Sonnenscheinstunden | 264 | 280 | 367 | 414 | 481 | 493 | 497 | 451 | 380 | 333 | 270 | 249
astr.max.mdgl.Beschattung | | | | | | | | | | | |
Red.Sonnenscheinwahrsch. | | | | | | | | | | | |
Reduktion Betriebsdauer | | | | | | | | | | | |
Reduktion Windrichtung | | | | | | | | | | | |
Gesamte Reduktion | | | | | | | | | | | |
Met.wahrsch.Beschattung | | | | | | | | | | | |

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)

winADPN 4 N 477 | EMN Tntarnatinnal 4/C Tal 14 OA K 44 44 wnansr amd Al windnra@armd Al 711190172 1422 71 12 windPRO “



Projekt: Beschreibung:

St. Gangloff Zusatzbelastung = Gesamtbelastung
4165-23-S2

SHADOW - Kalender

Berechnung: ZB = GB / Hauptergebnis und Listen
Annahmen fiir Schattenwurfberechnung

|Januar |Februar |Marz | April |Juni

1]08:16  |07:51 | 06:59 | 06:51 | 05:05

|16:17  [17:03 | 17:53 | 19:44 | 21:17

2108:16 | 07:49 | 06:57 | 06:49 | 05:05

116:18  |17:05 | 17:54 | 19:46 | 21:18

3108:16 | 07:48 | 06:55 | 06:47 | 05:04

116:19  |17:07 | 17:56 | 19:48 | 21:19

4|08:15 | 0746 | 06:53 | 06:44 | 05:03

| 16:20 | 17:08 | 17:58 | 19:49 | 21:20

5]08:15 | 0745 | 06:51 | 06:42 | 05:03

| 16:21 | 17:10 | 17:59 | 19:51 |21:21

6]08:15 | 07:43 | 06:49 | 06:40 | 05:02

116:23  |17:12 | 18:01 | 19:52 | 21:22

7108:15 | 07:41 | 06:47 | 06:38 | 05:01

116:24 | 17:14 | 18:03 | 19:54 |21:22

8108:14 | 07:40 | 06:44 17:23 (WEA 09) | 06:36 | 05:01

116:25  |17:16 | 18:05 9 17:32 (WEA 09) | 19:56 |21:23

9]08:14 | 07:38 | 06:42 17:20 (WEA 09) | 06:34 | 05:00

| 16:26 | 17:17 | 18:06 14 17:34 (WEA 09) | 19:57 | 21:24

10| 08:13 | 07:36 | 06:40 17:19 (WEA 09) | 06:31 | 05:00

| 16:28 | 17:19 | 18:08 17 17:36 (WEA 09) | 19:59 | 21:25

11]08:13 | 07:34 | 06:38 17:17 (WEA 09) | 06:29 | 05:00

116:29  [17:21  |18:10 19  17:36 (WEA 09) | 20:01 |21:26

12 | 08:12 | 07:33 | 06:36 17:16 (WEA 09) | 06:27 | 04:59

116:31  [17:23  |18:11 20  17:36 (WEA 09) | 20:02 |21:26

13 | 08:11 | 07:31 | 06:34 17:16 (WEA 09) | 06:25 | 04:59

116:32  |17:25 | 18:13 21 17:37 (WEA 09) | 20:04 | 21:27

14| 08:11  |07:29 | 06:31 17:16 (WEA 09) | 06:23 | 04:59

| 16:33 | 17:26 | 18:15 21 17:37 (WEA 09) | 20:05 | 21:27

15|08:10 | 07:27 | 06:29 17:15 (WEA 09) | 06:21 | 04:59

| 16:35 | 17:28 | 18:16 20 17:35(WEA 09) | 20:07 | 21:28

16 | 08:09 | 07:25 | 06:27 17:15 (WEA 09) | 06:19 | 04:59

116:36  |17:30 | 18:18 20  17:35 (WEA 09) | 20:09 | 21:29

17 | 08:08 | 07:23 | 06:25 17:16 (WEA 09) | 06:16 | 04:59

116:38  |17:32 | 18:20 18  17:34 (WEA 09) | 20:10 | 21:29

18 | 08:08 | 07:22 | 06:22 17:17 (WEA 09) | 06:14 | 04:59

116:40  |17:33  |18:221 16  17:33 (WEA 09) | 20:12 | 21:29

19 |08:07 | 07:20 | 06:20 17:18 (WEA 09) | 06:12 | 04:59

| 16:41 | 17:35 | 18:23 13 17:31 (WEA 09) | 20:14 | 21:30

20|08:06 |07:18 | 06:18 17:21 (WEA 09) | 06:10 | 04:59

| 16:43 | 17:37 | 18:25 7 17:28 (WEA 09) | 20:15 | 21:30

21|08:05 |07:16 | 06:16 | 06:08 | 04:59

|16:44  |17:39 | 18:26 | 20:17 | 21:30

22 | 08:04 | 07:14 | 06:13 | 06:06 | 04:59

|16:46  |17:40 | 18:28 | 20:18 |21:31

23| 08:02 | 07:12 | 06:11 | 06:04 | 04:59

116:48  |17:42 | 18:30 | 20:20 |21:31

24|08:01  |07:10 | 06:09 | 06:02 | 05:00

| 16:49 | 17:44 | 18:31 | 20:22 | 21:31

25|08:00 |07:08 | 06:07 | 06:00 | 05:00

| 16:51 | 17:46 | 18:33 | 20:23 | 21:31

26|07:59 | 07:06 | 06:05 | 05:58 | 05:00

|16:53 | 17:47 | 18:34 | 20:25 |21:31

271 07:58 | 07:04 | 06:02 | 05:56 | 05:01

|16:54 | 17:49 | 18:36 | 20:26 |21:31

28 | 07:56 | 07:01 | 06:00 | 05:54 | 05:01

|16:56  |17:51 | 18:38 | 20:28 |21:31

29 |07:55 | | 06:58 | 05:52 | 05:02

| 16:58 | | 19:39 | 20:30 |21:31

30 |07:54 | | 06:56 | 05:50 | 05:02

| 17:00 | | 19:41 | 20:31 | 21:30
310752 | | 06:53 | |
|17:00 | |19:43 | |

Sonnenscheinstunden | 264 | 280 | 367 | 414 | 493
astr.max.mogl.Beschattung | | | 215 | |
Red.Sonnenscheinwahrsch. | | | 0,30 | |
Reduktion Betriebsdauer | | | 0,90 | |
Reduktion Windrichtung | | | 0,70 | |
Gesamte Reduktion | | | 0,19 | |
Met.wahrsch.Beschattung | | | 41 | |

Lizenzierter Anwender:

IEL GmbH

Kirchdorfer StraBe 26

DE-26603 Aurich

+49 4941 9558 0

Marksfeldt / marksfeldt@iel-gmbh.de

Berechnet:

21.11.2023 14:31/4.0.422

Schattenrezeptor: IP 13 - Rodaer Landstr. 1

Sonnenscheinwahrscheinlichkeit S (Mittlere tégliche Sonnenstunden) [COBURG]
Jan Feb Mar Apr Mai Jun Jul Aug Sep Okt Nov Dez
1,33 2,87 3,57 534 6,94 6,20 7,68 6,91 4,99 3,28 1,59 1,18

Betriebsdauer je Sektor

N NNO ONO O 0OSO SSO S SSw wSw W  WNW NNW Summe
407 415 593 512 301 280 448 949 1.644 1.122 767 406 7.845
Startwindgeschwindigkeit: Startwindgeschw. aus Leistungskennlinie

| Juli |August |September | Oktober | Novembet Dezember
]05:03 | 05:38 | 06:25 17:55 (WEA 09) | 07:03 | 07:52
21:30 | 21:00 | 20:00 20 | 16:11
| 05:04 | 05:39 | 06:27 | 07:54
|21:30 | 20:58 | 19:58 20  18:15 (WEA 09) | 16:48 | 16:10
| 05:04 | 05:41 | 06:28 17:56 (WEA 09) | 07:07 | 07:55
121:30 | 20:57 | 19:56 18 : | 16:10
]05:05 | 05:42 | 06:30 | 07:56
| 21:29 | 20:55 | 19:54 15 18:12 (WEA 09) | 16:44 | 16:09
| 05:06 | 05:44 | 06:31 17:58 (WEA 09) | 07:10 | 07:58
| 21:29 | 20:54 | 19:52 12 18:10 (WEA 09) | 16:42 | 16:09
105:07 | 05:45 | 06:33 18:01 (WEA 09) | 07:12 | 07:59
|21:28 | 20:52 | 19:49 | 16:08
| 05:07 | 05:47 | 06:34 | 08:00
|21:28 | 20:50 | 19:47 | 16:08
| 05:08 | 05:48 | 06:36 | 08:01
121227 |20:48 | 19:45 | 16:08
]05:00 | 05:50 | 06:38 | 08:02
| 21:26 | 20:47 | 19:43 | 16:07
]05:10 | 05:51 | 06:39 | 08:03
| 21:26 | 20:45 | 19:40 | 16:07
|05:11 | 05:53 | 06:41 | 08:05
|21:25 | 20:43 | 19:38 | 16:07
| 05:12 | 05:54 | 06:42 | 08:06
|21:24 | 20:41 [ 19:36 | 16:07
| 05:13 | 05:56 | 06:44 | 08:07
121223 |20:39 | 19:34 | 16:07
| 05:14 | 05:57 | 06:45 | 08:07
| 21:23 | 20:37 |19:31 | 16:07
] 05:15 | 05:59 | 06:47 | 08:08
| 21:22 | 20:35 | 19:29 | 16:07
]05:17 | 06:00 | 06:48 | 08:09
21221 |20:3¢ | 19:27 | 16:07
| 05:18 | 06:02 | 06:50 | 08:10
|21:20  |20:32 [ 19:25 | 16:07
| 05:19 | 06:03 | 06:51 | 08:11
21:19  |20:30 [ 19:22 | 16:08
]05:220 | 06:05 | 06:53 | 08:11
| 21:18 | 20:28 | 19:20 | 16:08
|05:21 | 06:07 | 06:55 | 08:12
| 21:16 | 20:26 | 19:18 | 16:08
|05:23 | 06:08 | 06:56 | 08:13
|21:15 | 20:224 [ 19:16 | 16:09
| 05:24 | 06:10 | 06:58 | 08:13
|21:14  |20:22 [ 19:13 | 16:09
| 05:25 | 06:11 | 06:59 18:07 (WEA 09) | | 08:14
|21:13 | 20:19 [ 19:11 3 18:10 (WEA 09) | | 16:10
]05:27 | 06:13 | 07:01 18:02 (WEA 09) | 07:50 | 08:14
| 21:12 | 20:17 | 19:09 11 18:13 (WEA 09) | 18:04 | 16:10
|05:28 | 06:14 | 07:02 18:00 (WEA 09) | 06:51 | 08:15
| 21:10 | 20:15 | 19:07 15 18:15 (WEA 09) | 17:02 | 16:11
105:29 | 06:16 | 07:04 17:58 (WEA 09) | 06:53 | 08:15
121:00  [20:13  [19:04 18  18:16 (WEA 09) | 17:00 | 16:12
| 05:31 | 06:17 | 07:06 17:57 (WEA 09) | 06:55 | 08:15
21:08  |20:11  [19:02 19  18:16 (WEA 09) | 16:59 | 16:12
| 05:32 | 06:19 | 07:07 17:57 (WEA 09) | | 08:15
]21:06  |20:09 [19:00 20  18:17 (WEA 09) | | 16:13
105:33 | 06:20 | 07:09 17:56 (WEA 09) | | 08:16
| 21:05 | 20:07 | 18:58 20 18:16 (WEA 09) | | 16:14
]05:35 | 06:22 | 07:10 17:56 (WEA 09) | | 08:16
| 21:03 | 20:05 | 18:55 20  18:16 (WEA 09) | 16:53 | 16:15
|05:36 | 06:224 | | 07:02 | 08:16
|21:02  |20:03 | | 16:51 | 16:16
| 497 | 451 | 380 | 333 | 249
| | | 126 | 20 |

| | | 0,39 | 0,31 |

| | | 0,90 | 0,90 |

| | | 0,70 | 0,70 |

| | | 0,25 | 0,19 |

| | | 31 | 17 |

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

Tag im Monat Sonnenaufgang  (SS:MM)

Sonnenuntergang (SS:MM) Minuten mit Schatten

winADDPN 4 N 477 | EMN Intarnatinnal A/C Tal LdAK Q& 28 44 A4 unans amd Al windnra@amd Al

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

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

71119072 1422 1 12 windPRO .



Projekt: Beschreibung:

St. Gangloff Zusatzbelastung = Gesamtbelastung
4165-23-S2

Lizenzierter Anwender:

IEL GmbH

Kirchdorfer StraBe 26

DE-26603 Aurich

+49 4941 9558 0

Marksfeldt / marksfeldt@iel-gmbh.de

Berechnet:

21.11.2023 14:31/4.0.422

SHADOW - Kalender

Berechnung: ZB = GB / Hauptergebnis und Listen
Annahmen fiir Schattenwurfberechnung

Schattenrezeptor: IP 14 - Holzlandstr. 17
Sonnenscheinwahrscheinlichkeit S (Mittlere tagliche Sonnenstunden) [COBURG]
Jan Feb Mar Apr Mai Jun Jul Aug Sep Okt Nov Dez
1,33 2,87 3,57 534 6,94 6,20 7,68 6,91 4,99 3,28 1,59 1,18

Betriebsdauer je Sektor

N NNO ONO O 0OSO SSO S SSw wSw W  WNW NNW Summe
407 415 593 512 301 280 448 949 1.644 1.122 767 406 7.845
Startwindgeschwindigkeit: Startwindgeschw. aus Leistungskennlinie

| Januar | Februar | Mérz | April | Mai | Juni

1| 08:16 13:52 (WEA 09) | 07:51 16:00 (WEA 05) | 06:59 16:51 (WEA 01) | 06:51 | 05:49 | 05:05

| 16:17 36 15:27 (WEA 06) | 17:03 22 16:22 (WEA 02) | 17:53 25 17:16 (WEA 01) | 19:44 | 20:33 | 21:17

2] 08:16 13:53 (WEA 09) | 07:49 15:56 (WEA 05) | 06:57 16:50 (WEA 01) | 06:49 | 05:47 | 05:05

| 16:18 35 15:28 (WEA 06) | 17:05 27  16:23 (WEA 02) | 17:54 26 17:16 (WEA 01) | 19:46 | 20:35 | 21:18

3108:16 13:53 (WEA 09) | 07:48 15:55 (WEA 05) | 06:55 16:50 (WEA 01) | 06:47 | 05:45 | 05:04

| 16:19 35 15:28 (WEA 06) | 17:07 29  16:24 (WEA 02) | 17:56 27 17:17 (WEA 01) | 19:48 | 20:36 | 21:19

4| 08:15 13:55 (WEA 09) | 07:46 15:53 (WEA 05) | 06:53 16:50 (WEA 01) | 06:45 | 05:43 | 05:03

| 16:20 35  15:30 (WEA 06) | 17:08 30 16:23 (WEA02) | 17:58 27 17:17 (WEA 01) | 19:49 | 20:38 | 21:20

5108:15 13:56 (WEA 09) | 07:45 15:52 (WEA 05) | 06:51 16:50 (WEA 01) | 06:42 | 05:41 | 05:03

| 16:21 35  15:31 (WEA06) | 17:10 31  16:23 (WEA 02) | 18:00 27 17:17 (WEA 01) | 19:51 | 20:39 | 21:21

6] 08:15 13:58 (WEA 09) | 07:43 15:52 (WEA 05) | 06:49 16:49 (WEA 01) | 06:40 | 05:40 | 05:02

| 16:23 32 15:31 (WEA06) | 17:12 32 16:24 (WEA 02) | 18:01 27 17:16 (WEA 01) | 19:52 | 20:41 | 21:22

71 08:15 14:00 (WEA 09) | 07:41 15:51 (WEA 05) | 06:47 16:49 (WEA 01) | 06:38 | 05:38 | 05:01

| 16:24 31 15:33 (WEA06) | 17:14 32 16:23 (WEA 02) | 18:03 26 17:15 (WEA01) | 19:54 | 20:42 | 21:23

8108:14 15:11 (WEA 06) | 07:40 15:50 (WEA 05) | 06:45 16:50 (WEA 01) | 06:36 | 05:36 | 05:01

| 16:25 22 15:33 (WEA 06) | 17:16 32 16:22 (WEA 05) | 18:05 25 17:15(WEA01) | 19:56 | 20:44 | 21:23

9| 08:14 15:11 (WEA 06) | 07:38 15:49 (WEA 05) | 06:42 16:51 (WEA 01) | 06:34 | 05:35 | 05:01

| 16:26 23 15:34 (WEA06) | 17:17 34 16:23 (WEA05) | 18:06 23 17:14 (WEA 01) | 19:57 | 20:46 | 21:24

10 | 08:13 15:11 (WEA 06) | 07:36 15:49 (WEA 05) | 06:40 16:52 (WEA 01) | 06:31 | 05:33 | 05:00

| 16:28 24 15:35 (WEA06) | 17:19 35 16:24 (WEA 05) | 18:08 21 17:13 (WEA 01) | 19:59 | 20:47 | 21:25

111 08:13 15:11 (WEA 06) | 07:35 15:49 (WEA 05) | 06:38 16:52 (WEA 01) | 06:29 | 05:31 | 05:00

| 16:29 24 15:35 (WEA06) | 17:21 35 16:24 (WEA 05) | 18:10 19 17:11 (WEA 01) | 20:01 | 20:49 | 21:26

12 ] 08:12 15:12 (WEA 06) | 07:33 15:49 (WEA 05) | 06:36 16:54 (WEA 01) | 06:27 | 05:30 | 04:59

| 16:31 25 15:37 (WEA 06) | 17:23 36 16:25 (WEA05) | 18:11 15  17:09 (WEA 01) | 20:02 | 20:50 | 21:26

13 ] 08:12 15:12 (WEA 06) | 07:31 15:48 (WEA 05) | 06:34 16:57 (WEA 01) | 06:25 | 05:28 | 04:59

| 16:32 25 15:37 (WEA 06) | 17:25 37 16:25(WEA05) | 18:13 8 17:05 (WEA 01) | 20:04 | 20:52 | 21:27

14 | 08:11 15:12 (WEA 06) | 07:29 15:48 (WEA 05) | 06:31 | 06:23 | 05:27 | 04:59

| 16:33 26 15:38 (WEA06) | 17:26 37 16:25 (WEA05) | 18:15 | 20:06 | 20:53 | 21:28

15 | 08:10 15:12 (WEA 06) | 07:27 15:48 (WEA 05) | 06:29 | 06:21 | 05:25 | 04:59

| 16:35 26 15:38 (WEA06) | 17:28 37 16:25(WEA05) | 18:16 | 20:07 | 20:55 | 21:28

16 | 08:09 15:12 (WEA 06) | 07:25 15:48 (WEA 05) | 06:27 | 06:19 | 05:24 | 04:59

| 16:36 27  15:39 (WEA 06) | 17:30 37 16:25(WEA05) | 18:18 | 20:09 | 20:56 | 21:29

17 | 08:08 15:12 (WEA 06) | 07:24 15:48 (WEA 05) | 06:25 | 06:16 | 05:22 | 04:59

| 16:38 27  15:39 (WEA 06) | 17:32 36 16:24 (WEA 05) | 18:20 | 20:10 | 20:58 | 21:29

18 | 08:08 15:12 (WEA 06) | 07:22 15:49 (WEA 05) | 06:22 | 06:14 | 05:21 | 04:59

| 16:40 27  15:39 (WEA 06) | 17:33 35 16:24 (WEA05) | 18:21 | 20:12 | 20:59 | 21:29

19 | 08:07 15:13 (WEA 06) | 07:20 15:49 (WEA 05) | 06:20 | 06:12 | 05:20 | 04:59

| 16:41 27  15:40 (WEA 06) | 17:35 34 16:23 (WEA05) | 18:23 | 20:14 | 21:00 | 21:30

20 | 08:06 15:13 (WEA 06) | 07:18 15:50 (WEA 05) | 06:18 | 06:10 | 05:18 | 04:59

| 16:43 27  15:40 (WEA 06) | 17:37 33 16:23 (WEA05) | 18:25 | 20:15 | 21:02 | 21:30

21 | 08:05 15:14 (WEA 06) | 07:16 15:51 (WEA 05) | 06:16 | 06:08 | 05:17 | 04:59

| 16:44 27  15:41 (WEA 06) | 17:39 31 16:22 (WEA05) | 18:26 | 20:17 | 21:03 | 21:30

22| 08:04 15:14 (WEA 06) | 07:14 15:52 (WEA 05) | 06:14 | 06:06 | 05:16 | 04:59

| 16:46 26  15:40 (WEA 06) | 17:41 29  16:21 (WEA 05) | 18:28 | 20:18 | 21:04 | 21:31

23| 08:02 15:14 (WEA 06) | 07:12 15:53 (WEA 05) | 06:11 | 06:04 | 05:15 | 04:59

| 16:48 26  15:40 (WEA 06) | 17:42 27  16:20 (WEA 05) | 18:30 | 20:20 | 21:06 | 21:31

24 | 08:01 15:15 (WEA 06) | 07:10 15:55 (WEA 05) | 06:09 | 06:02 | 05:13 | 05:00

| 16:49 25 15:40 (WEA 06) | 17:44 28 17:07 (WEA 01) | 18:31 | 20:22 | 21:07 | 21:31

25 | 08:00 15:15 (WEA 06) | 07:08 15:57 (WEA 05) | 06:07 | 06:00 | 05:12 | 05:00

| 16:51 25  15:40 (WEA 06) | 17:46 32 17:11 (WEA01) | 18:33 | 20:23 | 21:08 | 21:31

26 | 07:59 15:17 (WEA 06) | 07:06 16:00 (WEA 05) | 06:05 | 05:58 | 05:11 | 05:00

| 16:53 27  16:13 (WEA 02) | 17:47 30 17:13 (WEAO01) | 18:35 | 20:25 | 21:10 | 21:31

27 | 07:58 15:18 (WEA 06) | 07:04 16:54 (WEA 01) | 06:02 | 05:56 | 05:10 | 05:01

| 16:54 32 16:17 (WEA 02) | 17:49 21 17:15(WEA01) | 18:36 | 20:27 | 21:11 | 21:31

28 | 07:56 15:19 (WEA 06) | 07:02 16:52 (WEA 01) | 06:00 | 05:54 | 05:09 | 05:01

| 16:56 32 16:18 (WEA02) | 17:51 23  17:15(WEA01) | 18:38 | 20:28 | 21:12 | 21:31

29 | 07:55 15:21 (WEA 06) | | 06:58 | 05:52 | 05:08 | 05:02

| 16:58 32 16:20 (WEA 02) | | 19:39 | 20:30 | 21:13 | 21:31

30 | 07:54 15:22 (WEA 06) | | 06:56 | 05:51 | 05:07 | 05:02

| 17:00 32 16:21 (WEA 02) | | 19:41 | 20:31 | 21:14 | 21:31
311 07:52 15:26 (WEA 06) | | 06:53 | | 05:06 |
| 17:01 27  16:22 (WEA 02) | | 19:43 | | 21:16 |

Sonnenscheinstunden | 264 | 280 | 367 | 414 | 481 | 493
astr.max.mdgl.Beschattung | 880 | 882 | 296 | | |
Red.Sonnenscheinwahrsch. | 0,16 | 0,29 | 0,30 | | |
Reduktion Betriebsdauer | 0,90 | 0,90 | 0,90 | | |
Reduktion Windrichtung | 0,74 | 0,75 | 0,73 | | |
Gesamte Reduktion | 0,10 | 0,19 | 0,20 | | |
Met.wahrsch.Beschattung | 90 | 169 | 58 | | |

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)

711190172 1422 7 14 windPRO “
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Projekt: Beschreibung: Lizenzierter Anwender:
St. Gangloff Zusatzbelastung = Gesamtbelastung IEL GmbH
3 Kirchdorfer StraBe 26
4165-23-S2 DE-26603 Aurich
+49 4941 9558 0
Marksfeldt / marksfeldt@iel-gmbh.de

Berechnet:

21.11.2023 14:31/4.0.422

SHADOW - Kalender

Berechnung: ZB = GB / Hauptergebnis und Listen Schattenrezeptor: IP 14 - Holzlandstr. 17

Annahmen fiir Schattenwurfberechnun Sonnenscheinwahrscheinlichkeit S (Mittlere tagliche Sonnenstunden) [COBURG]
9 Jan Feb Mar Apr Mai Jun Jul Aug Sep Okt Nov Dez

1,33 2,87 3,57 5,34 6,94 6,20 7,68 6,91 4,99 3,28 1,59 1,18

Betriebsdauer je Sektor

N NNO ONO O 0OSO SSO S SSw wSw W  WNW NNW Summe
407 415 593 512 301 280 448 949 1.644 1.122 767 406 7.845
Startwindgeschwindigkeit: Startwindgeschw. aus Leistungskennlinie

| Juli |August | SeptembefOktober | November | Dezember

1 05:03 | 05:38 | 06:25 | 07:12 17:34 (WEA 01) | 07:03 15:18 (WEA 05) | 07:52 14:53 (WEA 06)

| 21:30 | 21:00 | 20:00 | 18:53 12 17:46 (WEA 01) | 16:49 35 15:53 (WEA05) | 16:11 24 15:17 (WEA 06)

2| 05:04 | 05:39 | 06:27 | 07:14 17:32 (WEA 01) | 07:05 15:19 (WEA 05) | 07:54 14:54 (WEA 06)

| 21:30 | 20:59 | 19:58 | 18:51 17 17:49 (WEA 01) | 16:48 33 15:52 (WEA05) | 16:10 24 15:18 (WEA 06)

3] 05:04 | 05:41 | 06:28 | 07:15 17:30 (WEA 01) | 07:07 15:20 (WEA 05) | 07:55 14:54 (WEA 06)

| 21:30 | 20:57 | 19:56 | 18:49 20 17:50 (WEA 01) | 16:46 32 15:52 (WEA 05) | 16:10 23 15:17 (WEA 06)

4]05:05 |0542 |06:30 | 07:17 17:28 (WEA 01) | 07:09 15:21 (WEA 05) | 07:56 14:56 (WEA 06)

| 21:29 | 20:55 | 19:54 | 18:47 23 17:51 (WEA 01) | 16:44 32 15:53 (WEA 02) | 16:09 22 15:18 (WEA 06)

5]05:06 |05:44 | 06:31 | 07:18 17:27 (WEA 01) | 07:10 15:22 (WEA 05) | 07:58 13:45 (WEA 09)

| 21:29 | 20:54 | 19:52 | 18:44 25 17:52 (WEA 01) | 16:42 31 15:53 (WEA 02) | 16:09 31 15:18 (WEA 06)

610507 |05:45 |06:33 |07:20 17:26 (WEA 01) | 07:12 15:23 (WEA 05) | 07:59 13:44 (WEA 09)

| 21:28 | 20:52 | 19:49 | 18:42 26 17:52 (WEA01) | 16:41 31  15:54 (WEA 02) | 16:08 31 15:17 (WEA 06)

7 | 05:07 | 05:47 | 06:34 | 07:22 17:25 (WEA 01) | 07:14 15:24 (WEA 05) | 08:00 13:43 (WEA 09)

| 21:28 | 20:50 | 19:47 | 18:40 27 17:52 (WEA 01) | 16:39 30 15:54 (WEA 02) | 16:08 34 15:17 (WEA 06)

8] 05:08 | 05:48 | 06:36 | 07:23 17:25 (WEA 01) | 07:15 15:25 (WEA 05) | 08:01 13:43 (WEA 09)

| 21:27 | 20:48 | 19:45 | 18:38 27 17:52 (WEA01) | 16:38 28  15:53 (WEA 02) | 16:08 35 15:18 (WEA 06)

910509 |05:50 |06:38 |07:25 17:25 (WEA 01) | 07:17 15:28 (WEA 05) | 08:02 13:42 (WEA 09)

| 21:27 | 20:47 | 19:43 | 18:36 27 17:52 (WEA 01) | 16:36 25  15:53 (WEA 02) | 16:08 35  15:17 (WEA 06)

10 | 05:10 | 05:51 | 06:39 | 07:26 17:24 (WEA 01) | 07:19 15:31 (WEA 05) | 08:04 13:42 (WEA 09)

| 21:26 | 20:45 | 19:41 | 18:33 27 17:51 (WEA 01) | 16:34 22 15:53 (WEA 02) | 16:07 35  15:17 (WEA 06)

11 | 05:11 | 05:53 | 06:41 | 07:28 17:24 (WEA 01) | 07:21 14:56 (WEA 06) | 08:05 13:42 (WEA 09)

| 21:25 | 20:43 | 19:38 | 18:31 27 17:51 (WEA01) | 16:33 28  15:53 (WEA 02) | 16:07 36  15:17 (WEA 06)

12 ] 05:12 | 05:54 | 06:42 | 07:30 17:25 (WEA 01) | 07:22 14:54 (WEA 06) | 08:06 13:42 (WEA 09)

| 21:24 | 20:41 | 19:36 | 18:29 25 17:50 (WEA 01) | 16:31 32 15:53 (WEA 02) | 16:07 36  15:17 (WEA 06)

13 ] 05:13 | 05:56 | 06:44 | 07:31 17:25 (WEA 01) | 07:24 14:53 (WEA 06) | 08:07 13:42 (WEA 09)

| 21:24 | 20:39 | 19:34 | 18:27 24 17:49 (WEA 01) | 16:30 32 15:52 (WEA 02) | 16:07 36  15:17 (WEA 06)

14 | 05:14 | 05:57 | 06:45 | 07:33 17:26 (WEA 01) | 07:26 14:52 (WEA 06) | 08:08 13:42 (WEA 09)

| 21:23 | 20:37 | 19:32 | 18:25 22 17:48 (WEA 01) | 16:29 32 15:51 (WEA 02) | 16:07 35  15:17 (WEA 06)

15 | 05:15 | 05:59 | 06:47 | 07:35 16:36 (WEA 05) | 07:27 14:50 (WEA 06) | 08:08 13:42 (WEA 09)

| 21:22 | 20:36 | 19:29 | 18:23 24 17:46 (WEA 01) | 16:27 32 15:49 (WEA 02) | 16:07 35  15:17 (WEA 06)

16 | 05:17 | 06:00 | 06:48 | 07:36 16:31 (WEA 05) | 07:29 14:50 (WEA 06) | 08:09 13:43 (WEA 09)

| 21:21 | 20:34 | 19:27 | 18:21 31 17:45(WEA01) | 16:26 27  15:46 (WEA 02) | 16:07 33 15:17 (WEA 06)

17 ] 05:18 | 06:02 | 06:50 | 07:38 16:27 (WEA 05) | 07:31 14:49 (WEA 06) | 08:10 13:43 (WEA 09)

| 21:20 | 20:32 | 19:25 | 18:19 32 17:41 (WEA01) | 16:25 25 15:14 (WEA 06) | 16:08 33 15:17 (WEA 06)

18 | 05:19 | 06:03 | 06:52 | 07:40 16:25 (WEA 05) | 07:32 14:49 (WEA 06) | 08:11 13:43 (WEA 09)

| 21:19 | 20:30 | 19:23 | 18:16 25 16:50 (WEA 05) | 16:23 25 15:14 (WEA 06) | 16:08 33 15:17 (WEA 06)

19 | 05:20 | 06:05 | 06:53 | 07:41 16:24 (WEA 05) | 07:34 14:49 (WEA 06) | 08:11 13:43 (WEA 09)

| 21:18 | 20:28 | 19:20 | 18:14 27  16:51 (WEA 05) | 16:22 26 15:15 (WEA 06) | 16:08 33 15:17 (WEA 06)

20 | 05:21 | 06:07 | 06:55 | 07:43 16:23 (WEA 05) | 07:36 14:49 (WEA 06) | 08:12 13:43 (WEA 09)

| 21:17 | 20:26 | 19:18 | 18:12 29  16:52 (WEA05) | 16:21 26 15:15 (WEA 06) | 16:08 33 15:17 (WEA 06)

21| 05:23 | 06:08 | 06:56 | 07:45 16:21 (WEA 05) | 07:37 14:49 (WEA 06) | 08:13 13:44 (WEA 09)

| 21:15 | 20:24 | 19:16 | 18:10 31 16:52 (WEA05) | 16:20 27  15:16 (WEA 06) | 16:09 33 15:18 (WEA 06)

22| 05:24 | 06:10 | 06:58 | 07:46 16:20 (WEA 05) | 07:39 14:49 (WEA 06) | 08:13 13:44 (WEA 09)

| 21:14 | 20:22 | 19:13 | 18:08 33 16:53 (WEA05) | 16:19 27  15:16 (WEA 06) | 16:09 33 15:18 (WEA 06)

23| 05:25 | 06:11 | 06:59 | 07:48 16:20 (WEA 05) | 07:40 14:50 (WEA 06) | 08:14 13:45 (WEA 09)

| 21:13 | 20:20 | 19:11 | 18:06 34 16:54 (WEA05) | 16:18 27  15:17 (WEA 06) | 16:10 33 15:19 (WEA 06)

24 | 05:27 | 06:13 | 07:01 | 07:50 16:19 (WEA 05) | 07:42 14:49 (WEA 06) | 08:14 13:45 (WEA 09)

| 21:12 | 20:17 | 19:09 | 18:04 35  16:54 (WEA 05) | 16:17 28  15:17 (WEA 06) | 16:10 33 15:19 (WEA 06)

25| 05:28 | 06:14 | 07:02 | 06:51 15:19 (WEA 05) | 07:44 14:50 (WEA 06) | 08:15 13:47 (WEA 09)

| 21:10 | 20:15 | 19:07 | 17:02 36  15:55 (WEA05) | 16:16 27  15:17 (WEA 06) | 16:11 33 15:21 (WEA 06)

26 | 05:29 | 06:16 | 07:04 | 06:53 15:18 (WEA 05) | 07:45 14:51 (WEA 06) | 08:15 13:47 (WEA 09)

| 21:09 | 20:13 | 19:04 | 17:00 36  15:54 (WEA 05) | 16:15 27  15:18 (WEA 06) | 16:12 33 15:21 (WEA 06)

27 | 05:31 | 06:17 | 07:06 | 06:55 15:18 (WEA 05) | 07:47 14:51 (WEA 06) | 08:15 13:47 (WEA 09)

| 21:08 | 20:11 | 19:02 | 16:59 36  15:54 (WEA05) | 16:14 26 15:17 (WEA 06) | 16:12 34 15:22 (WEA 06)

28 | 05:32 | 06:19 | 07:07 | 06:56 15:18 (WEA 05) | 07:48 14:52 (WEA 06) | 08:15 13:48 (WEA 09)

| 21:06 | 20:09 | 19:00 | 16:57 36  15:54 (WEA05) | 16:13 26  15:18 (WEA 06) | 16:13 34 15:23 (WEA 06)

29| 05:33 | 06:21 | 07:09 | 06:58 15:18 (WEA 05) | 07:50 14:52 (WEA 06) | 08:16 13:49 (WEA 09)

| 21:05 | 20:07 | 18:58 | 16:55 36  15:54 (WEA 05) | 16:12 25 15:17 (WEA 06) | 16:14 35  15:24 (WEA 06)

30 | 05:35 | 06:22 | 07:10 | 07:00 15:18 (WEA 05) | 07:51 14:53 (WEA 06) | 08:16 13:49 (WEA 09)

| 21:03 | 20:05 | 18:55 | 16:53 36  15:54 (WEA 05) | 16:12 25  15:18 (WEA 06) | 16:15 36  15:25 (WEA 06)

31 05:36 | 06:24 | | 07:02 15:19 (WEA 05) | | 08:16 13:50 (WEA 09)

| 21:02 | 20:03 | | 16:51 35 15:54 (WEAQ5) | | 16:16 37  15:26 (WEA 06)

Sonnenscheinstunden | 497 | 451 | 380 | 333 | 270 | 249

astr.max.mdgl.Beschattung | | | | 881 | 849 | 1011
Red.Sonnenscheinwahrsch. | | | | 0,31 | 0,18 | 0,15
Reduktion Betriebsdauer | | | | 0,90 | 0,90 | 0,90
Reduktion Windrichtung | | | | 0,74 | 0,74 | 0,72
Gesamte Reduktion | | | | 0,20 | 0,12 | 0,09
Met.wahrsch.Beschattung | | | | 178 | 100 | 95

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

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

Minuten mit Schatten

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

winADDPN 4 N 477 | EMN Intarnatinnal A/C Tal LdAK Q& 28 44 A4 unans amd Al windnra@amd Al

7111 9072 1422 1 18 windPRO “

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



Projekt: Beschreibung: Lizenzierter Anwender:
St. Gangloff Zusatzbelastung = Gesamtbelastung IEL GmbH
3 Kirchdorfer StraBe 26
4165-23-S2 DE-26603 Aurich
+49 4941 9558 0
Marksfeldt / marksfeldt@iel-gmbh.de

Berechnet:

21.11.2023 14:31/4.0.422

SHADOW - Kalender

Berechnung: ZB = GB / Hauptergebnis und Listen Schattenrezeptor: IP 15 - FabrikstraBe 37

Annahmen fiir Schattenwurfberechnun Sonnenscheinwahrscheinlichkeit S (Mittlere tagliche Sonnenstunden) [COBURG]
9 Jan Feb Mar Apr Mai Jun Jul Aug Sep Okt Nov Dez

1,33 2,87 3,57 5,34 6,94 6,20 7,68 6,91 4,99 3,28 1,59 1,18

Betriebsdauer je Sektor

N NNO ONO O 0OSO SSO S SSw wSw W  WNW NNW Summe
407 415 593 512 301 280 448 949 1.644 1.122 767 406 7.845
Startwindgeschwindigkeit: Startwindgeschw. aus Leistungskennlinie

|Januar |Februar | Marz | April | Mai | Juni

108:16 | 07:51 | 06:59 16:34 (WEA 09) | 06:51 18:42 (WEA 05) | 05:49 | 05:05

| 16:17 | 17:03 | 17:53 36 17:21 (WEA 06) | 19:44 6  18:48 (WEA 05) | 20:33 | 21:17

2| 08:16 | 07:49 | 06:57 16:36 (WEA 09) | 06:49 | 05:47 | 05:05

| 16:18 | 17:05 |17:54 35 17:22 (WEA 06) | 19:46 | 20:35 | 21:18

3 08:16 | 07:48 | 06:55 16:38 (WEA 09) | 06:47 | 05:45 | 05:04

| 16:19 | 17:07 |17:56 31  17:22 (WEA 06) | 19:48 | 20:36 | 21:19

4| 08:15 | 07:46 | 06:53 17:03 (WEA 06) | 06:44 | 05:43 | 05:03

| 16:20 | 17:08 | 17:58 19 17:22 (WEA 06) | 19:49 | 20:38 | 21:20

5 08:15 | 07:45 | 06:51 17:03 (WEA 06) | 06:42 | 05:41 | 05:03

| 16:21 | 17:10 | 18:00 19 17:22 (WEA 06) | 19:51 | 20:39 | 21:21

6 | 08:15 | 07:43 | 06:49 17:02 (WEA 06) | 06:40 | 05:40 | 05:02

| 16:23 | 17:12 | 18:01 18  17:20 (WEA 06) | 19:52 | 20:41 | 21:22

7 | 08:15 | 07:41 | 06:47 17:03 (WEA 06) | 06:38 | 05:38 | 05:01

| 16:24 | 17:14 | 18:03 16  17:19 (WEA 06) | 19:54 | 20:42 | 21:22

8| 08:14 | 07:40 | 06:44 17:04 (WEA 06) | 06:36 | 05:36 | 05:01

| 16:25 |17:16 | 18:05 14 17:18 (WEA 06) | 19:56 | 20:44 | 21:23

9| 08:14 | 07:38 | 06:42 17:06 (WEA 06) | 06:34 | 05:35 | 05:01

| 16:26 | 17:17 | 18:06 10  17:16 (WEA 06) | 19:57 | 20:45 | 21:24

10 | 08:13 | 07:36 | 06:40 | 06:31 | 05:33 | 05:00

| 16:28 | 17:19 | 18:08 | 19:59 | 20:47 | 21:25

11| 08:13 | 07:34 | 06:38 | 06:29 | 05:31 | 05:00

| 16:29 | 17:21 | 18:10 | 20:01 | 20:49 | 21:26

12 | 08:12 | 07:33 | 06:36 | 06:27 | 05:30 | 04:59

| 16:31 | 17:23 | 18:11 | 20:02 | 20:50 | 21:26

13 | 08:11 | 07:31 | 06:34 | 06:25 | 05:28 | 04:59

| 16:32 | 17:25 | 18:13 | 20:04 | 20:52 | 21:27

14 | 08:11 1 07:29 | 06:31 | 06:23 | 05:27 | 04:59

| 16:33 | 17:26 | 18:15 | 20:05 | 20:53 | 21:28

15 | 08:10 |1 07:27 | 06:29 | 06:21 | 05:25 | 04:59

| 16:35 | 17:28 | 18:16 | 20:07 | 20:55 | 21:28

16 | 08:09 | 07:25 16:39 (WEA 09) | 06:27 | 06:19 | 05:24 | 04:59

| 16:36 | 17:30 12 16:51 (WEA 09) | 18:18 | 20:09 | 20:56 | 21:29

17 | 08:08 | 07:23 16:37 (WEA 09) | 06:25 | 06:16 | 05:22 | 04:59

| 16:38 |117:32 16 16:53 (WEA 09) | 18:20 | 20:10 | 20:57 | 21:29

18 | 08:08 | 07:22 16:36 (WEA 09) | 06:22 | 06:14 | 05:21 | 04:59

| 16:40 117:33 18 16:54 (WEA 09) | 18:21 | 20:12 | 20:59 | 21:29

19 | 08:07 1 07:20 16:34 (WEA 09) | 06:20 17:44 (WEA 05) | 06:12 | 05:20 | 04:59

| 16:41 | 17:35 21 16:55 (WEA 09) | 18:23 10  17:54 (WEA 05) | 20:14 | 21:00 | 21:30

20 | 08:06 1 07:18 16:34 (WEA 09) | 06:18 17:42 (WEA 05) | 06:10 | 05:18 | 04:59

| 16:43 | 17:37 22 16:56 (WEA 09) | 18:25 14 17:56 (WEA 05) | 20:15 | 21:02 | 21:30

21 | 08:05 | 07:16 16:33 (WEA 09) | 06:16 17:40 (WEA 05) | 06:08 | 05:17 | 04:59

| 16:44 117:39 24 16:57 (WEA 09) | 18:26 18  17:58 (WEA 05) | 20:17 | 21:03 | 21:30

22 | 08:04 | 07:14 16:33 (WEA 09) | 06:14 17:39 (WEA 05) | 06:06 | 05:16 | 04:59

| 16:46 |17:40 24 16:57 (WEA09) | 18:28 20  17:59 (WEA 05) | 20:18 | 21:04 | 21:31

23| 08:02 | 07:12 16:32 (WEA 09) | 06:11 17:38 (WEA 05) | 06:04 | 05:14 | 04:59

| 16:48 |17:42 25 16:57 (WEA09) | 18:30 20  17:58 (WEA 05) | 20:20 | 21:06 | 21:31

24 | 08:01 | 07:10 16:32 (WEA 09) | 06:09 17:37 (WEA 05) | 06:02 | 05:13 | 05:00

| 16:49 | 17:44 25 16:57 (WEA 09) | 18:31 22 17:59 (WEA 05) | 20:22 | 21:07 | 21:31

25 | 08:00 | 07:08 16:32 (WEA 09) | 06:07 17:37 (WEA 05) | 06:00 | 05:12 | 05:00

| 16:51 | 17:46 25 16:57 (WEA 09) | 18:33 22 17:59 (WEA 05) | 20:23 | 21:08 | 21:31

26 | 07:59 | 07:06 16:33 (WEA 09) | 06:05 17:37 (WEA 05) | 05:58 | 05:11 | 05:00

| 16:53 |17:47 33 17:18 (WEA06) | 18:34 22 17:59 (WEA 05) | 20:25 | 21:10 | 21:31

27 | 07:58 | 07:04 16:33 (WEA 09) | 06:02 17:36 (WEA 05) | 05:56 | 05:10 | 05:01

| 16:54 |17:49 36 17:20 (WEAO06) | 18:36 21  17:57 (WEA 05) | 20:26 | 21:11 | 21:31

28 | 07:56 | 07:02 16:33 (WEA 09) | 06:00 17:37 (WEA 05) | 05:54 | 05:09 | 05:01

| 16:56 | 17:51 38 17:20 (WEA06) | 18:38 20  17:57 (WEA 05) | 20:28 | 21:12 | 21:31

29 | 07:55 | | 06:58 18:37 (WEA 05) | 05:52 | 05:08 | 05:02

| 16:58 | | 19:39 19 18:56 (WEA 05) | 20:30 | 21:13 | 21:31

30 | 07:54 | | 06:56 18:39 (WEA 05) | 05:51 | 05:07 | 05:02

| 17:00 | | 19:41 16  18:55 (WEA 05) | 20:31 | 21:14 | 21:30
31| 07:52 | | 06:53 18:39 (WEA 05) | | 05:06 |
| 17:01 | | 19:43 13 18:52 (WEA 05) | | 21:16 |

Sonnenscheinstunden | 264 | 280 | 367 | 414 | 481 | 493
astr.max.mogl.Beschattung | | 319 | 435 | 6 | |
Red.Sonnenscheinwahrsch. | | 0,29 | 0,30 | 0,39 | |
Reduktion Betriebsdauer | | 0,90 | 0,90 | 0,90 | |
Reduktion Windrichtung | | 0,74 | 0,71 | 0,69 | |
Gesamte Reduktion | | 0,19 | 0,19 | 0,24 | |
Met.wahrsch.Beschattung | | 61 | 83 | 1 | |

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)

winADPN 4 N 477 | EMN Tntarnatinnal 4/C Tal 14 OA K 44 44 wnansr amd Al windnra@armd Al 71119072 1422 1 14 windPRO .



Projekt: Beschreibung:

St. Gangloff Zusatzbelastung = Gesamtbelastung

4165-23-S2

SHADOW - Kalender

Berechnung: ZB = GB / Hauptergebnis und Listen Schattenrezeptor: IP 15 - FabrikstraBe 37
Annahmen fiir Schattenwurfberechnung

13uli
1]05:03
| 21:30
2| 05:04
| 21:30
3| 05:04
| 21:30
4 05:05
| 21:29
5| 05:06
| 21:29
6 | 05:07
| 21:28
7| 05:07
| 21:28
8| 05:08
| 21:27
9| 05:09
| 21:27
10 | 05:10
| 21:26
11 | 05:11
| 21:25
12| 05:12
| 21:24
13 | 05:13
| 21:23
14 | 05:14
| 21:23
15 | 05:15
| 21:22
16 | 05:17
| 21:21
17 | 05:18
| 21:20
18 | 05:19
| 21:19
19 | 05:20
| 21:18
20 | 05:21
| 21:16
211 05:23
| 21:15
22| 05:24
| 21:14
231 05:25
| 21:13
24 | 05:27
| 21:12
25 | 05:28
| 21:10
26 | 05:29
| 21:09
27| 05:31
| 21:08
28 | 05:32
| 21:06
29 | 05:33
| 21:05
30 | 05:35
| 21:03
31 05:36
| 21:02

Sonnenscheinstunden | 497
astr.max.mogl.Beschattung |
Red.Sonnenscheinwahrsch. |

Reduktion Betriebsdauer |
Reduktion Windrichtung |
Gesamte Reduktion |
Met.wahrsch.Beschattung |

| August

5:38
1:00
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0:57
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5:45
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249
0,39
0,90
0,69
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61

Lizenzierter Anwender:

IEL GmbH

Kirchdorfer StraBe 26

DE-26603 Aurich

+49 4941 9558 0

Marksfeldt / marksfeldt@iel-gmbh.de

Berechnet:

21.11.2023 14:31/4.0.422

Sonnenscheinwahrscheinlichkeit S (Mittlere tégliche Sonnenstunden) [COBURG]

Jan Feb Mar

Apr

Mai

Jun Jul Aug Sep Okt Nov Dez

1,33 2,87 3,57 5,34 6,94 6,20 7,68 6,91 4,99 3,28 1,59 1,18

Betriebsdauer je Sektor
N NNO ONO O 0OSO SSO S SSw wSw W  WNW NNW Summe
407 415 593 512 301 280 448 949 1.644 1.122 767 406 7.845

Startwindgeschwindigkeit: Startwindgeschw. aus Leistungskennlinie

| Oktober
| 07:12
| 18:53
| 07:13
| 18:51
| 07:15
| 18:49
| 07:17
| 18:46 6
| 07:18
| 18:44 12
| 07:20
| 18:42 15
| 07:21
| 18:40 17
| 07:23
| 18:38 18
| 07:25
| 18:36 19
| 07:26
| 18:33 27
18:35 (WEA 05) | 07:28
18:40 (WEA 05) | 18:31 33
18:32 (WEA 05) | 07:30
18:44 (WEA 05) | 18:29 37
18:29 (WEA 05) | 07:31
18:45 (WEA 05) | 18:27 37
18:28 (WEA 05) | 07:33
18:46 (WEA 05) | 18:25 37
18:26 (WEA 05) | 07:35
18:46 (WEA 05) | 18:23 35
18:26 (WEA 05) | 07:36
18:47 (WEA 05) | 18:21 30
18:25 (WEA 05) | 07:38
18:47 (WEA 05) | 18:18 25
18:24 (WEA 05) | 07:40
18:46 (WEA 05) | 18:16 25
18:24 (WEA 05) | 07:41
18:46 (WEA 05) | 18:14 25
18:24 (WEA 05) | 07:43
18:45 (WEA 05) | 18:12 24
18:25 (WEA 05) | 07:45
18:45 (WEA 05) | 18:10 24
18:25 (WEA 05) | 07:46
18:43 (WEA 05) | 18:08 22
18:26 (WEA 05) | 07:48
18:42 (WEA 05) | 18:06 21
18:27 (WEA 05) | 07:50
18:39 (WEA 05) | 18:04 19
18:31 (WEA 05) | 06:51
18:35 (WEA 05) | 17:02 15
| 06:53
|17:00 10
| 06:55
| 16:59
| 06:56
| 16:57
| 06:58
| 16:55
| 07:00
| 16:53
| 07:02
| 16:51
| 333
| 533
| 0,31
| 0,90
| 0,74
| 0,20
| 108

| November Dezember

| 07:03

| 16:49

| 07:05

| 16:48

| 07:07

| 16:46
17:45 (WEA 06) | 07:08
17:51 (WEA 06) | 16:44
17:42 (WEA 06) | 07:10
17:54 (WEA 06) | 16:42
17:41 (WEA 06) | 07:12
17:56 (WEA 06) | 16:41
17:39 (WEA 06) | 07:14
17:56 (WEA 06) | 16:39
17:38 (WEA 06) | 07:15
17:56 (WEA 06) | 16:38
17:38 (WEA 06) | 07:17
17:57 (WEA 06) | 16:36
17:14 (WEA 09) | 07:19
17:56 (WEA 06) | 16:34
17:11 (WEA 09) | 07:21
17:56 (WEA 06) | 16:33
17:09 (WEA 09) | 07:22
17:56 (WEA 06) | 16:31
17:07 (WEA 09) | 07:24
17:54 (WEA 06) | 16:30
17:06 (WEA 09) | 07:26
17:53 (WEA 06) | 16:29
17:05 (WEA 09) | 07:27
17:51 (WEA 06) | 16:27
17:04 (WEA 09) | 07:29
17:48 (WEA 06) | 16:26
17:04 (WEA 09) | 07:31
17:29 (WEA 09) | 16:25
17:04 (WEA 09) | 07:32
17:29 (WEA 09) | 16:23
17:04 (WEA 09) | 07:34
17:29 (WEA 09) | 16:22
17:03 (WEA 09) | 07:36
17:27 (WEA 09) | 16:21
17:03 (WEA 09) | 07:37
17:27 (WEA 09) | 16:20
17:04 (WEA 09) | 07:39
17:26 (WEA 09) | 16:19
17:05 (WEA 09) | 07:40
17:26 (WEA 09) | 16:18
17:06 (WEA 09) | 07:42
17:25 (WEA 09) | 16:17
16:07 (WEA 09) | 07:43
16:22 (WEA 09) | 16:16
16:10 (WEA 09) | 07:45
16:20 (WEA 09) | 16:15

| 07:46

| 16:14

| 07:48

| 16:13

| 07:49

| 16:12

| 07:51

| 16:12

270

7:52

6:08

8:13
6:09

6:10
8:15

8:16

»—Ao»—Ao»—Ao»—Ao»—AO»—AO»—Ao»—Ao»—AO»—Ao»—Ao»—Ao»—AO»—Ao»—Ao»—Ag»—AO»—Ao»—Ao»—AO»—AO»—AO»—AO»—AO»—AO»—AO»—AO»—AO»—AO»—AO»—AO
(=]
O

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

Tag im Monat

Sonnenaufgang  (SS:MM)

Sonnenuntergang (SS:MM)

winADDPN 4 N 477 | EMN Intarnatinnal A/C Tal LdAK Q& 28 44 A4 unans amd Al windnra@amd Al

Minuten mit Schatten

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

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

71119072 1422 1 17 windPRO “



Projekt: Beschreibung:

St. Gangloff Zusatzbelastung = Gesamtbelastung

4165-23-S2

SHADOW - Kalender

Berechnung: ZB = GB / Hauptergebnis und Listen
Annahmen fiir Schattenwurfberechnung

| Januar

8:16
6:17

o %
[y
®© o

8:16
6:19
8:15

K
= o
RS

6:21
8:15
6:23
8:15
6:24
8:14
6:25
8:14

6:28
8:13
6:29

o ®
W
g )

8:11
6:32
8:11

oo
= W
ow

6:35
8:09
6:36

54
=)
&

6:38

= o
w o

| 16:54

28 | 07:56

| 16:56

29 | 07:55

| 16:58

30 | 07:54

| 17:00

31| 07:52

| 17:01

Sonnenscheinstunden | 264
astr.max.mogl.Beschattung |
Red.Sonnenscheinwahrsch. |
Reduktion Betriebsdauer |
Reduktion Windrichtung |
Gesamte Reduktion |
Met.wahrsch.Beschattung |

| Februar

| 07:51
| 17:03
| 07:49
| 17:05
| 07:48
| 17:07
| 07:46
| 17:08
| 07:45
| 17:10
| 07:43
| 17:12
| 07:41
| 17:14
| 07:40
| 17:16
| 07:38
| 17:17
| 07:36
| 17:19
| 07:34
| 17:21
| 07:33
| 17:23
| 07:31

7:26

7:23

10
14
18

19

21
22
22
21
21
21
19
17

13

267
0,29
0,90
0,75
0,19

51

659

655

651

803

HOHFOHEHOFHFOFRFOFORFOMFO

8:05
16:35 (WEA 09) | 06:42
16:37 (WEA 09) | 18:06
16:32 (WEA 09) | 06:40
16:42 (WEA 09) | 18:08
16:30 (WEA 09) | 06:38
16:44 (WEA 09) | 18:10
16:28 (WEA 09) | 06:36
16:46 (WEA 09) | 18:11
16:27 (WEA 09) | 06:34
16:46 (WEA 09) | 18:13
16:27 (WEA 09) | 06:31
16:47 (WEA 09) | 18:15
16:26 (WEA 09) | 06:29
16:47 (WEA 09) | 18:16
16:26 (WEA 09) | 06:27
16:48 (WEA 09) | 18:18
16:26 (WEA 09) | 06:25
16:48 (WEA 09) | 18:20
16:26 (WEA 09) | 06:22
16:47 (WEA 09) | 18:21
16:26 (WEA 09) | 06:20
16:47 (WEA 09) | 18:23
16:26 (WEA 09) | 06:18
16:47 (WEA 09) | 18:25
16:27 (WEA 09) | 06:16
16:46 (WEA 09) | 18:26
16:28 (WEA 09) | 06:13
16:45 (WEA 09) | 18:28
16:30 (WEA 09) | 06:11
16:43 (WEA 09) | 18:30
16:33 (WEA 09) | 06:09
16:40 (WEA 09) | 18:31

6:02
8:36

9:39
6:56

11
15
17
19
19

20

19
18
16

12

197
0,30
0,90
0,70
0,19

37

Lizenzierter Anwender:

IEL GmbH

Kirchdorfer StraBe 26

DE-26603 Aurich

+49 4941 9558 0

Marksfeldt / marksfeldt@iel-gmbh.de

Berechnet:

21.11.2023 14:31/4.0.422

Schattenrezeptor: IP 16 - Fabrikstrae 20b

Sonnenscheinwahrscheinlichkeit S (Mittlere tégliche Sonnenstunden) [COBURG]
Jan Feb Mar Apr Mai Jun Jul Aug Sep Okt Nov Dez
1,33 2,87 3,57 534 6,94 6,20 7,68 6,91 4,99 3,28 1,59 1,18

Betriebsdauer je Sektor

N NNO ONO O 0OSO SSO S SSw wSw W  WNW NNW Summe
407 415 593 512 301 280 448 949 1.644 1.122 767 406 7.845
Startwindgeschwindigkeit: Startwindgeschw. aus Leistungskennlinie

| April | Mai | Juni
| 06:51 05:49 5:05
| 19:44 20:33 1:17
| 06:49 05:47 5:05
| 19:46 20:35 1:18
| 06:47 05:45 5:04
| 19:48 20:36 1:19
| 06:44 05:43 5:03
| 19:49 20:38 1:20
| 06:42 05:41 5:03
| 19:51 20:39 1:21
| 06:40 05:40 5:02
| 19:52 20:41 1:22
| 06:38 05:38 5:01
| 19:54 20:42 1:22
| 06:36 05:36 5:01
| 19:56 20:44 1:23
| 06:34 05:35 5:00
| 19:57 20:45 1:24
17:36 (WEA 05) | 06:31 05:33 5:00
17:39 (WEA 05) | 19:59 20:47 1:25
17:31 (WEA 05) | 06:29 05:31 5:00
17:42 (WEA 05) | 20:01 20:49 1:26
17:29 (WEA 05) | 06:27 05:30 4:59
17:44 (WEA 05) | 20:02 0:50 1:26

17:28 (WEA 05) | 06:25
17:45 (WEA 05) | 20:04
17:27 (WEA 05) | 06:23
17:46 (WEA 05) | 20:05
17:26 (WEA 05) | 06:21
17:45 (WEA 05) | 20:07
17:25 (WEA 05) | 06:19
17:45 (WEA 05) | 20:09
17:25 (WEA 05) | 06:16
17:45 (WEA 05) | 20:10
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17:25 (WEA 05) | 06:12
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| 20:20 1:06 1:31

06:02 5:13 5:00

1:07
5:12
1:08
5:11
1:10
5:10
1:11
5:09
1:12
5:08
113

[A =
DN
oN

5:00
0 23
5:58
O 25

554
0:28
552

no
G Wi
oo
ik
S
N

5:02

NONONONONONONONONONONONONONONONONONONONONONONONONONONONONONO

NONONONONONON
QuUIc
[NES
a

031 114
5:06
1:16

481

NONONONONONONONONONONONONONONONONONONON

414

S
O
w

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

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

winADDPN 4 N 477 | EMN Intarnatinnal A/C Tal LdAK Q& 28 44 A4 unans amd Al windnra@amd Al

Minuten mit Schatten

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

711190172 1422 7 18 windPRO “



Projekt: Beschreibung:

St. Gangloff Zusatzbelastung = Gesamtbelastung
4165-23-S2

Lizenzierter Anwender:

IEL GmbH

Kirchdorfer StraBe 26

DE-26603 Aurich

+49 4941 9558 0

Marksfeldt / marksfeldt@iel-gmbh.de

Berechnet:

21.11.2023 14:31/4.0.422

SHADOW - Kalender

Berechnung: ZB = GB / Hauptergebnis und Listen Schattenrezeptor: IP 16 - FabrikstraBe 20b

ii Sonnenscheinwahrscheinlichkeit S (Mittlere tagliche Sonnenstunden) [COBURG]
Annahmen fiir Schattenwurfberechnung Jan Feb Mé&r Apr Mai Jun Jul Aug Sep Okt Nov Dez
1,33 2,87 3,57 5,34 6,94 6,20 7,68 6,91 499 3,28 1,59 1,18

Betriebsdauer je Sektor

N NNO ONO O 0OSO SSO S SSw wSw W  WNW NNW Summe
407 415 593 512 301 280 448 949 1.644 1.122 767 406 7.845
Startwindgeschwindigkeit: Startwindgeschw. aus Leistungskennlinie

| Juli |August | September | Oktober | November | Dezember

1 05:03 | 05:38 | 06:25 | 07:12 18:07 (WEA 05) | 07:03 16:01 (WEA 09) | 07:52

|21:30 ] 21:00 | 20:00 |18:53 16  18:23 (WEAO05) | 16:49 10  16:11 (WEA 09) | 16:11

2| 05:04 | 05:39 | 06:27 | 07:13 18:09 (WEA 05) | 07:05 | 07:54

| 21:30 | 20:59 | 19:58 | 18:51 13 18:22 (WEA 05) | 16:48 | 16:10

3] 05:04 | 05:41 | 06:28 | 07:15 18:11 (WEA 05) | 07:07 | 07:55

| 21:30 | 20:57 | 19:56 | 18:49 8 18:19 (WEA 05) | 16:46 | 16:10

4] 05:05 | 05:42 | 06:30 | 07:17 | 07:08 | 07:56

| 21:29 | 20:55 | 19:54 | 18:46 | 16:44 | 16:09

5] 05:06 | 05:44 | 06:31 | 07:18 | 07:10 | 07:58

| 21:29 | 20:54 | 19:52 | 18:44 | 16:42 | 16:09

6 | 05:07 | 05:45 | 06:33 | 07:20 | 07:12 | 07:59

| 21:28 | 20:52 | 19:49 | 18:42 | 16:41 | 16:08

7 | 05:07 | 05:47 | 06:34 | 07:21 | 07:14 | 08:00

| 21:28 | 20:50 | 19:47 | 18:40 | 16:39 | 16:08

8| 05:08 | 05:48 | 06:36 | 07:23 | 07:15 | 08:01

| 21:27 | 20:48 | 19:45 | 18:38 | 16:38 | 16:08

9 | 05:09 | 05:50 | 06:38 | 07:25 | 07:17 | 08:02

| 21:26 | 20:47 | 19:43 | 18:35 | 16:36 | 16:07

10 | 05:10 | 05:51 | 06:39 | 07:26 | 07:19 | 08:03

| 21:26 | 20:45 | 19:40 | 18:33 | 16:34 | 16:07

11 | 05:11 | 05:53 | 06:41 | 07:28 | 07:21 | 08:05

| 21:25 | 20:43 | 19:38 | 18:31 | 16:33 | 16:07

12 ] 05:12 | 05:54 | 06:42 | 07:30 | 07:22 | 08:06

| 21:224 ] 20:41 | 19:36 | 18:29 | 16:31 | 16:07

13 ] 05:13 | 05:56 | 06:44 | 07:31 | 07:24 | 08:07

| 21:23 | 20:39 | 19:34 | 18:27 | 16:30 | 16:07

14| 05:14 | 05:57 | 06:45 | 07:33 | 07:26 | 08:07

| 21:23 | 20:37 | 19:32 | 18:25 | 16:29 | 16:07

15 ] 05:15 | 05:59 | 06:47 | 07:35 | 07:27 | 08:08

| 21:22 | 20:35 | 19:29 | 18:23 | 16:27 | 16:07

16 | 05:17 | 06:00 | 06:48 | 07:36 | 07:29 | 08:09

| 21:21 | 20:34 | 19:27 | 18:21 | 16:26 | 16:07

17 ] 05:18 | 06:02 | 06:50 | 07:38 | 07:31 | 08:10

| 21:20 | 20:32 | 19:25 | 18:18 | 16:25 | 16:07

18 | 05:19 | 06:03 | 06:51 | 07:40 17:03 (WEA 09) | 07:32 | 08:11

| 21:19 | 20:30 | 19:22 | 18:16 10 17:13 (WEA09) | 16:23 | 16:08

19 | 05:20 | 06:05 | 06:53 | 07:41 17:01 (WEA 09) | 07:34 | 08:11

| 21:18 | 20:28 | 19:20 | 18:14 14 17:15 (WEA 09) | 16:22 | 16:08

20 | 05:21 | 06:07 | 06:55 | 07:43 16:58 (WEA 09) | 07:36 | 08:12

| 21:16 | 20:26 | 19:18 | 18:12 17 17:15 (WEA 09) | 16:21 | 16:08

21]05:23 | 06:08 | 06:56 18:17 (WEA 05) | 07:45 16:57 (WEA 09) | 07:37 | 08:13

| 21:15 | 20:24 | 19:16 5 18:22 (WEA 05) | 18:10 19 17:16 (WEA 09) | 16:20 | 16:09

22| 05:24 | 06:10 | 06:58 18:13 (WEA 05) | 07:46 16:57 (WEA 09) | 07:39 | 08:13

| 21:14 | 20:22 | 19:13 11 18:24 (WEA 05) | 18:08 20 17:17 (WEA09) | 16:19 | 16:09

23| 05:25 | 06:11 | 06:59 18:11 (WEA 05) | 07:48 16:56 (WEA 09) | 07:40 | 08:14

| 21:13 | 20:19 | 19:11 15  18:26 (WEA 05) | 18:06 22 17:18 (WEA09) | 16:18 | 16:10

24105:27 | 06:13 | 07:01 18:09 (WEA 05) | 07:50 16:56 (WEA 09) | 07:42 | 08:14

| 21:12 | 20:17 | 19:09 17 18:26 (WEA 05) | 18:04 22 17:18 (WEA 09) | 16:17 | 16:10

25| 05:28 | 06:14 | 07:02 18:09 (WEA 05) | 06:51 15:55 (WEA 09) | 07:43 | 08:15

| 21:10 | 20:15 | 19:07 18  18:27 (WEA 05) | 17:02 22 16:17 (WEA 09) | 16:16 | 16:11

26 | 05:29 | 06:16 | 07:04 18:07 (WEA 05) | 06:53 15:55 (WEA 09) | 07:45 | 08:15

| 21:09  [20:13 | 19:04 20 18:27 (WEAO05) | 17:00 22  16:17 (WEA 09) | 16:15 | 16:12

27 | 05:31 | 06:17 | 07:06 18:07 (WEA 05) | 06:55 15:56 (WEA 09) | 07:46 | 08:15

|21:08 [ 20:11 | 19:02 20 18:27 (WEAO05) | 16:59 21  16:17 (WEA 09) | 16:14 | 16:12

28 | 05:32 | 06:19 | 07:07 18:07 (WEA 05) | 06:56 15:56 (WEA 09) | 07:48 | 08:15

| 21:06 | 20:09 | 19:00 20  18:27 (WEA 05) | 16:57 20 16:16 (WEA 09) | 16:13 | 16:13

29| 05:33 | 06:20 | 07:09 18:07 (WEA 05) | 06:58 15:57 (WEA 09) | 07:49 | 08:16

| 21:05 | 20:07 | 18:58 19  18:26 (WEA 05) | 16:55 19  16:16 (WEA 09) | 16:12 | 16:14

30 | 05:35 | 06:22 | 07:10 18:07 (WEA 05) | 07:00 15:58 (WEA 09) | 07:51 | 08:16

| 21:03 | 20:05 | 18:55 18  18:25 (WEA 05) | 16:53 17 16:15 (WEA 09) | 16:12 | 16:15

31 05:36 | 06:24 | | 07:02 15:59 (WEA 09) | | 08:16

| 21:02 | 20:03 | | 16:51 14 16:13 (WEA 09) | | 16:16

Sonnenscheinstunden | 497 | 451 | 380 | 333 | 270 | 249
astr.max.mogl.Beschattung | | | 163 | 296 | 10 |
Red.Sonnenscheinwahrsch. | | | 0,39 | 0,31 | 0,18 |
Reduktion Betriebsdauer | | | 0,90 | 0,90 | 0,90 |
Reduktion Windrichtung | | | 0,70 | 0,74 | 0,75 |
Gesamte Reduktion | | | 0,25 | 0,20 | 0,12 |
Met.wahrsch.Beschattung | | | 40 | 60 | 1 |

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)

7111 90172 14:22 7 1Q windPRO “

winADDPN 4 N 477 | EMN Intarnatinnal A/C Tal LdAK Q& 28 44 A4 unans amd Al windnra@amd Al



Projekt: Beschreibung:

St. Gangloff Zusatzbelastung = Gesamtbelastung

4165-23-S2

SHADOW - Kalender

Berechnung: ZB = GB / Hauptergebnis und Listen
Annahmen fiir Schattenwurfberechnung

| Januar

8:16
6:17

a %
[y
®© o

8:16
6:19
8:15

N
= o
RS

6:21
8:15
6:23
8:15
6:24
8:14
6:25
8:14

6:28
8:13
6:29

Q®
W
g )

8:11
6:32
8:11

oo
= W
ow

6:35
8:09
6:36

54
=)
&

6:38

= o
w o

| 16:54

28 | 07:56

| 16:56

29 | 07:55

| 16:58

30 | 07:54

| 17:00

31| 07:52

| 17:01

Sonnenscheinstunden | 264
astr.max.mogl.Beschattung |
Red.Sonnenscheinwahrsch. |
Reduktion Betriebsdauer |
Reduktion Windrichtung |
Gesamte Reduktion |
Met.wahrsch.Beschattung |

| Februar

| 07:51
| 17:03
| 07:49
| 17:05
| 07:48
| 17:07
| 07:46
| 17:08
| 07:45
| 17:10
| 07:43
| 17:12
| 07:41
| 17:14
| 07:40
| 17:16
| 07:38
| 17:17
| 07:36
| 17:19
| 07:34
| 17:21
| 07:33
| 17:23
| 07:31

7:26

7:23

13
16
18
18
20
20
20
20
19
19
17
15

11

236
0,29
0,90
0,75
0,19

46

| 06:59
|1
| O
|1
| 06:55
|1
| O
|1
| O

6:51

16:25 (WEA 09) | 06:49
16:34 (WEA 09) | 18:01
16:23 (WEA 09) | 06:47
16:36 (WEA 09) | 18:03
16:21 (WEA 09) | 06:44
16:37 (WEA 09) | 18:05
16:20 (WEA 09) | 06:42
16:38 (WEA 09) | 18:06
16:21 (WEA 09) | 06:40
16:39 (WEA 09) | 18:08
16:20 (WEA 09) | 06:38
16:40 (WEA 09) | 18:10
16:20 (WEA 09) | 06:36
16:40 (WEA 09) | 18:11
16:20 (WEA 09) | 06:34
16:40 (WEA 09) | 18:13
16:20 (WEA 09) | 06:31
16:40 (WEA 09) | 18:15
16:20 (WEA 09) | 06:29
16:39 (WEA 09) | 18:16
16:20 (WEA 09) | 06:27
16:39 (WEA 09) | 18:18
16:21 (WEA 09) | 06:25
16:38 (WEA 09) | 18:20
16:22 (WEA 09) | 06:22
16:37 (WEA 09) | 18:21
16:24 (WEA 09) | 06:20
16:35 (WEA 09) | 18:23
16:29 (WEA 09) | 06:18
16:30 (WEA 09) | 18:25

8:28

8:31
6:07

8:36

9:39

1
0f
1
Of
1
Of
1
Of
1
06:02
1
0f
1
Of
1
06:56
1
Of
1

10
14
16
18
18
18
18
18
16
14

10

172
0,30
0,90
0,71
0,19

33

Lizenzierter Anwender:

IEL GmbH

Kirchdorfer StraBe 26

DE-26603 Aurich

+49 4941 9558 0

Marksfeldt / marksfeldt@iel-gmbh.de

Berechnet:

21.11.2023 14:31/4.0.422

Schattenrezeptor: IP 17 - Ludwigstr. 1

Sonnenscheinwahrscheinlichkeit S (Mittlere tagliche Sonnenstunden) [COBURG]
Jan Feb Mar Apr Mai Jun Jul Aug Sep Okt Nov Dez
1,33 2,87 3,57 534 6,94 6,20 7,68 6,91 4,99 3,28 1,59 1,18

Betriebsdauer je Sektor

N NNO ONO O 0OSO SSO S SSw wSw W  WNW NNW Summe
407 415 593 512 301 280 448 949 1.644 1.122 767 406 7.845
Startwindgeschwindigkeit: Startwindgeschw. aus Leistungskennlinie

| April | Mai | Juni

| 06:51 05:49 5:05
| 19:44 20:33 1:17
| 06:49 05:47 5:05
| 19:46 20:35 1:18
| 06:47 05:45 5:04
| 19:48 0:36 1:19
| 06:44 5:43 5:03
| 19:49 0:38 1:20

17:27 (WEA 05) | 06:42
17:29 (WEA 05) | 19:51
17:22 (WEA 05) | 06:40
17:32 (WEA 05) | 19:52
17:20 (WEA 05) | 06:38
17:34 (WEA 05) | 19:54
17:19 (WEA 05) | 06:36
17:35 (WEA 05) | 19:56
17:18 (WEA 05) | 06:34
17:36 (WEA 05) | 19:57
17:18 (WEA 05) | 06:31
17:36 (WEA 05) | 19:59
17:17 (WEA 05) | 06:29
17:35 (WEA 05) | 20:01
17:17 (WEA 05) | 06:27
17:35 (WEA 05) | 20:02
17:17 (WEA 05) | 06:25
17:35 (WEA 05) | 20:04
17:18 (WEA 05) | 06:23
17:34 (WEA 05) | 20:05
17:18 (WEA 05) | 06:21

5:38

5:33

5:30
0:50

0:53
5:25

17:32 (WEA 05) | 20:07 0:55 1:28
17:20 (WEA 05) | 06:19 5:24 4:59
17:30 (WEA 05) | 20:09 0:56 1:29
| 06:16 5:22 4:59

20:10 1:29
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Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergegeben (Sommerzeit wie Bezugsjahr):

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

winADDPN 4 N 477 | EMN Intarnatinnal A/C Tal LdAK Q& 28 44 A4 unans amd Al windnra@amd Al

Minuten mit Schatten

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

7111 90172 14:22 790 windPRO “



Projekt: Beschreibung: Lizenzierter Anwender:
St. Gangloff Zusatzbelastung = Gesamtbelastung IEL GmbH
3 Kirchdorfer StraBe 26
4165-23-S2 DE-26603 Aurich
+49 4941 9558 0
Marksfeldt / marksfeldt@iel-gmbh.de

Berechnet:

21.11.2023 14:31/4.0.422

SHADOW - Kalender

Berechnung: ZB = GB / Hauptergebnis und Listen Schattenrezeptor: IP 17 - Ludwigstr. 1
ii Sonnenscheinwahrscheinlichkeit S (Mittlere tagliche Sonnenstunden) [COBURG]
Annahmen fiir Schattenwurfberechnung Jan Feb Mé&r Apr Mai Jun Jul Aug Sep Okt Nov Dez
1,33 2,87 3,57 5,34 6,94 6,20 7,68 6,91 4,99 3,28 1,59 1,18

Betriebsdauer je Sektor

N NNO ONO O 0OSO SSO S SSw wSw W  WNW NNW Summe
407 415 593 512 301 280 448 949 1.644 1.122 767 406 7.845
Startwindgeschwindigkeit: Startwindgeschw. aus Leistungskennlinie

| Juli |August | September | Oktober | November | Dezember

1 05:03 | 05:38 | 06:25 | 07:12 17:56 (WEA 05) | 07:03 15:49 (WEA 09) | 07:52

|21:30 | 21:00 | 20:00 | 18:53 18 18:14 (WEAO05) | 16:49 19  16:08 (WEA 09) | 16:11

2| 05:04 | 05:39 | 06:27 | 07:13 17:55 (WEA 05) | 07:05 15:50 (WEA 09) | 07:54

| 21:30 | 20:59 | 19:58 | 18:51 19  18:14 (WEA 05) | 16:48 17 16:07 (WEA09) | 16:10

3 05:04 | 05:41 | 06:28 | 07:15 17:55 (WEA 05) | 07:07 15:51 (WEA 09) | 07:55

| 21:30 | 20:57 | 19:56 | 18:49 19  18:14 (WEA 05) | 16:46 16  16:07 (WEA09) | 16:10

4| 05:05 | 05:42 | 06:30 | 07:17 17:55 (WEA 05) | 07:08 15:53 (WEA 09) | 07:56

| 21:29 | 20:55 | 19:54 | 18:46 18  18:13 (WEA05) | 16:44 12 16:05 (WEA 09) | 16:09

5| 05:06 | 05:44 | 06:31 | 07:18 17:55 (WEA 05) | 07:10 15:55 (WEA 09) | 07:58

| 21:29 | 20:54 | 19:52 | 18:44 17  18:12 (WEA 05) | 16:42 8 16:03 (WEA09) | 16:09

6 | 05:07 | 05:45 | 06:33 | 07:20 17:56 (WEA 05) | 07:12 | 07:59

| 21:28 | 20:52 | 19:49 | 18:42 15 18:11 (WEA 05) | 16:41 | 16:08

7 | 05:07 | 05:47 | 06:34 | 07:21 17:57 (WEA 05) | 07:14 | 08:00

| 21:28 | 20:50 | 19:47 | 18:40 12 18:09 (WEA 05) | 16:39 | 16:08

8| 05:08 | 05:48 | 06:36 | 07:23 17:59 (WEA 05) | 07:15 | 08:01

| 21:27 | 20:48 | 19:45 | 18:38 8 18:07 (WEA 05) | 16:37 | 16:08

9 | 05:09 | 05:50 | 06:38 | 07:25 | 07:17 | 08:02

| 21:27 | 20:47 | 19:43 | 18:35 | 16:36 | 16:07

10 | 05:10 | 05:51 | 06:39 | 07:26 | 07:19 | 08:03

| 21:26 | 20:45 | 19:40 | 18:33 | 16:34 | 16:07

11| 05:11 | 05:53 | 06:41 | 07:28 | 07:21 | 08:05

| 21:25 | 20:43 | 19:38 | 18:31 | 16:33 | 16:07

12 | 05:12 | 05:54 | 06:42 | 07:30 | 07:22 | 08:06

| 21:24 | 20:41 | 19:36 | 18:29 | 16:31 | 16:07

13 | 05:13 | 05:56 | 06:44 | 07:31 | 07:24 | 08:07

| 21:23 | 20:39 | 19:34 | 18:27 | 16:30 | 16:07

14 | 05:14 | 05:57 | 06:45 | 07:33 | 07:26 | 08:07

| 21:23 | 20:37 | 19:32 | 18:25 | 16:29 | 16:07

15 | 05:15 | 05:59 | 06:47 | 07:35 | 07:27 | 08:08

| 21:22 | 20:35 | 19:29 | 18:23 | 16:27 | 16:07

16 | 05:17 | 06:00 | 06:48 | 07:36 | 07:29 | 08:09

| 21:21 | 20:34 | 19:27 | 18:21 | 16:26 | 16:07

17 | 05:18 | 06:02 | 06:50 | 07:38 | 07:31 | 08:10

| 21:20 | 20:32 | 19:25 | 18:18 | 16:25 | 16:07

18 | 05:19 | 06:03 | 06:51 | 07:40 | 07:32 | 08:11

| 21:19 | 20:30 | 19:22 | 18:16 | 16:23 | 16:08

19 | 05:20 | 06:05 | 06:53 | 07:41 | 07:34 | 08:11

| 21:18 | 20:28 | 19:20 | 18:14 | 16:22 | 16:08

20 | 05:21 | 06:06 | 06:55 | 07:43 | 07:36 | 08:12

| 21:16 | 20:26 | 19:18 | 18:12 | 16:21 | 16:08

21| 05:23 | 06:08 | 06:56 | 07:45 | 07:37 | 08:13

| 21:15 | 20:24 | 19:16 | 18:10 | 16:20 | 16:09

22 | 05:24 | 06:10 | 06:58 | 07:46 16:57 (WEA 09) | 07:39 | 08:13

| 21:14 | 20:22 | 19:13 | 18:08 6 17:03 (WEA09) | 16:19 | 16:09

23| 05:25 | 06:11 | 06:59 | 07:48 16:54 (WEA 09) | 07:40 | 08:14

| 21:13 | 20:19 | 19:11 | 18:06 12 17:06 (WEAQ9) | 16:18 | 16:10

2410527 | 06:13 | 07:01 | 07:50 16:52 (WEA 09) | 07:42 | 08:14

| 21:12 | 20:17 | 19:09 | 18:04 15 17:07 (WEA 09) | 16:17 | 16:10

25| 05:28 | 06:14 | 07:02 | 06:51 15:50 (WEA 09) | 07:43 | 08:15

| 21:10 | 20:15 | 19:07 | 17:02 18  16:08 (WEA 09) | 16:16 | 16:11

26 | 05:29 | 06:16 | 07:04 | 06:53 15:50 (WEA 09) | 07:45 | 08:15

|21:09  ]20:13 | 19:04 |17:00 18  16:08 (WEA 09) | 16:15 | 16:12

27 | 05:31 | 06:17 | 07:06 18:03 (WEA 05) | 06:55 15:49 (WEA 09) | 07:46 | 08:15

| 21:08 | 20:11 | 19:02 7 18:10 (WEAO05) | 16:59 20  16:09 (WEA 09) | 16:14 | 16:12

28 | 05:32 | 06:19 | 07:07 18:00 (WEA 05) | 06:56 15:49 (WEA 09) | 07:48 | 08:15

| 21:06 | 20:09 | 19:00 13 18:13 (WEA 05) | 16:57 20 16:09 (WEA 09) | 16:13 | 16:13

29 | 05:33 | 06:20 | 07:09 17:58 (WEA 05) | 06:58 15:49 (WEA 09) | 07:49 | 08:16

| 21:05 | 20:07 | 18:58 15 18:13 (WEA 05) | 16:55 21 16:10 (WEA 09) | 16:12 | 16:14

30 | 05:35 | 06:22 | 07:10 17:57 (WEA 05) | 07:00 15:49 (WEA 09) | 07:51 | 08:16

| 21:03 | 20:05 | 18:55 17  18:14 (WEA 05) | 16:53 21 16:10 (WEA 09) | 16:12 | 16:15

31| 05:36 | 06:24 | | 07:02 15:49 (WEA 09) | | 08:16

| 21:02 | 20:03 | | 16:51 19 16:08 (WEA 09) | | 16:16

Sonnenscheinstunden | 497 | 451 | 380 | 333 | 270 | 249
astr.max.mdgl.Beschattung | | | 52 | 296 | 72 |
Red.Sonnenscheinwahrsch. | | | 0,39 | 0,31 | 0,18 |
Reduktion Betriebsdauer | | | 0,90 | 0,90 | 0,90 |
Reduktion Windrichtung | | | 0,71 | 0,73 | 0,75 |
Gesamte Reduktion | | | 0,25 | 0,20 | 0,12 |
Met.wahrsch.Beschattung | | | 13 | 59 | 9 |

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)

winADPN 4 N 477 | EMN Tntarnatinnal 4/C Tal 14 OA K 44 44 wnansr amd Al windnra@armd Al 71119092 1432 171 windPRO “



Projekt: Beschreibung:

St. Gangloff Zusatzbelastung = Gesamtbelastung
4165-23-S2

Lizenzierter Anwender:

IEL GmbH

Kirchdorfer StraBe 26

DE-26603 Aurich

+49 4941 9558 0

Marksfeldt / marksfeldt@iel-gmbh.de

Berechnet:

21.11.2023 14:31/4.0.422

SHADOW - Kalender

Berechnung: ZB = GB / Hauptergebnis und Listen
Annahmen fiir Schattenwurfberechnung

Schattenrezeptor: IP 18 - GE KreuzstraBe
Sonnenscheinwahrscheinlichkeit S (Mittlere tégliche Sonnenstunden) [COBURG]
Jan Feb Mar Apr Mai Jun Jul Aug Sep Okt Nov Dez
1,33 2,87 3,57 534 6,94 6,20 7,68 691 4,99 3,28 1,59 1,18

Betriebsdauer je Sektor

N NNO ONO O 0OSO SSO S SSw wSw W  WNW NNW Summe
407 415 593 512 301 280 448 949 1.644 1.122 767 406 7.845
Startwindgeschwindigkeit: Startwindgeschw. aus Leistungskennlinie

|Januar |Februar |Mirz | April | Mai | Juni
1]08:16 | 07:51 | 06:59 | 06:51 19:11 (WEA 02) | 05:49 18:30 (WEA 09) | 05:06 20:08 (WEA 05)
| 16:17 | 17:03 | 17:53 | 19:44 1 19:12 (WEA 02) | 20:33 49  19:19 (WEA 09) | 21:17 28  20:36 (WEA 05)
2] 08:16 | 07:49 | 06:57 | 06:49 19:06 (WEA 02) | 05:47 18:31 (WEA 09) | 05:05 20:08 (WEA 05)
| 16:18 | 17:05 | 17:54 | 19:46 11 19:17 (WEA 02) | 20:35 49  19:20 (WEA 09) | 21:18 28  20:36 (WEA 05)
3108:16 | 07:48 | 06:55 | 06:47 19:04 (WEA 02) | 05:45 18:31 (WEA 09) | 05:04 20:08 (WEA 05)
| 16:19 | 17:07 | 17:56 | 19:48 15 19:19 (WEA 02) | 20:36 49  19:20 (WEA 09) | 21:19 29  20:37 (WEA 05)
4] 08:15 | 07:46 | 06:53 | 06:45 19:02 (WEA 02) | 05:43 18:30 (WEA 09) | 05:03 20:08 (WEA 05)
| 16:20 | 17:09 | 17:58 | 19:49 18  19:20 (WEA 02) | 20:38 49  19:19 (WEA 09) | 21:20 29 20:37 (WEA 05)
5108:15 | 07:45 | 06:51 | 06:42 19:00 (WEA 02) | 05:41 18:31 (WEA 09) | 05:03 20:08 (WEA 05)
| 16:22 | 17:10 | 18:00 | 19:51 20 19:20 (WEA 02) | 20:39 49 19:20 (WEA 09) | 21:21 30  20:38 (WEA 05)
6 | 08:15 | 07:43 | 06:49 | 06:40 19:00 (WEA 02) | 05:40 18:31 (WEA 09) | 05:02 20:08 (WEA 05)
| 16:23 | 17:12 | 18:01 | 19:52 20  19:20 (WEA 02) | 20:41 48  19:19 (WEA 09) | 21:22 30 20:38 (WEA 05)
7 | 08:15 | 07:41 | 06:47 | 06:38 18:59 (WEA 02) | 05:38 18:31 (WEA 09) | 05:02 20:08 (WEA 05)
| 16:24 | 17:14 | 18:03 | 19:54 21 19:20 (WEA 02) | 20:42 47  19:18 (WEA 09) | 21:22 31 20:39 (WEA05)
8108:14 | 07:40 | 06:45 | 06:36 18:59 (WEA 02) | 05:36 18:32 (WEA 09) | 05:01 20:07 (WEA 05)
| 16:25 | 17:16 | 18:05 | 19:56 21 19:20 (WEA 02) | 20:44 46  19:18 (WEA 09) | 21:23 31 20:38 (WEA 05)
9] 08:14 | 07:38 | 06:42 | 06:34 18:59 (WEA 02) | 05:35 18:32 (WEA 09) | 05:01 20:08 (WEA 05)
| 16:27 | 17:17 | 18:06 | 19:57 22 19:21 (WEA 06) | 20:46 45  19:17 (WEA 09) | 21:24 31 20:39 (WEA 05)
10 | 08:13 | 07:36 | 06:40 | 06:31 18:59 (WEA 02) | 05:33 18:33 (WEA 09) | 05:00 20:08 (WEA 05)
| 16:28 | 17:19 | 18:08 | 19:59 23 19:22 (WEA 06) | 20:47 50 20:18 (WEA 01) | 21:25 32 20:40 (WEA 05)
11]08:13 | 07:35 | 06:38 | 06:29 18:59 (WEA 06) | 05:31 18:33 (WEA 09) | 05:00 20:08 (WEA 05)
| 16:29 | 17:21 | 18:10 | 20:01 23 19:22 (WEA 06) | 20:49 54  20:20 (WEA 01) | 21:26 31  20:39 (WEA 05)
12 ] 08:12 | 07:33 | 06:36 | 06:27 18:57 (WEA 06) | 05:30 18:34 (WEA 09) | 05:00 20:08 (WEA 05)
| 16:31 | 17:23 | 18:11 | 20:02 26 19:23 (WEA 06) | 20:50 55 20:21 (WEA Q1) | 21:26 32 20:40 (WEA 05)
13 ] 08:11 | 07:31 | 06:34 | 06:25 18:56 (WEA 06) | 05:28 18:34 (WEA 09) | 04:59 20:08 (WEA 05)
| 16:32 | 17:25 | 18:13 | 20:04 28  19:24 (WEA 06) | 20:52 57 20:22 (WEA 01) | 21:27 32 20:40 (WEA 05)
14 | 08:11 | 07:29 | 06:31 | 06:23 18:53 (WEA 09) | 05:27 18:35 (WEA 09) | 04:59 20:09 (WEA 05)
| 16:34 | 17:26 | 18:15 | 20:05 31 19:24 (WEA 06) | 20:53 58  20:24 (WEA 01) | 21:28 31 20:40 (WEA 05)
15 | 08:10 | 07:27 | 06:29 | 06:21 18:48 (WEA 09) | 05:25 18:36 (WEA 09) | 04:59 20:09 (WEA 05)
| 16:35 | 17:28 | 18:16 | 20:07 36 19:24 (WEA 06) | 20:55 58  20:25 (WEA 01) | 21:28 32 20:41 (WEA 05)
16 | 08:09 | 07:25 | 06:27 | 06:19 18:45 (WEA 09) | 05:24 18:37 (WEA 09) | 04:59 20:09 (WEA 05)
| 16:37 | 17:30 | 18:18 | 20:09 39  19:24 (WEA 06) | 20:56 57  20:25 (WEA01) | 21:29 32 20:41 (WEA 05)
17 | 08:08 | 07:24 | 06:25 | 06:16 18:43 (WEA 09) | 05:22 18:38 (WEA 09) | 04:59 20:09 (WEA 05)
| 16:38 | 17:32 | 18:20 | 20:10 41  19:24 (WEA 06) | 20:57 57  20:26 (WEA 01) | 21:29 32 20:41 (WEA 05)
18 | 08:08 | 07:22 | 06:22 | 06:14 18:41 (WEA 09) | 05:21 18:39 (WEA 09) | 04:59 20:09 (WEA 05)
| 16:40 | 17:33 | 18:21 | 20:12 43 19:24 (WEA 06) | 20:59 56  20:27 (WEA 01) | 21:29 33 20:42 (WEA 05)
19 | 08:07 | 07:20 | 06:20 | 06:12 18:39 (WEA 09) | 05:20 18:40 (WEA 09) | 04:59 20:10 (WEA 05)
| 16:41 | 17:35 | 18:23 | 20:14 45 19:24 (WEA 06) | 21:00 53 20:26 (WEA 01) | 21:30 32 20:42 (WEA 05)
20 | 08:06 | 07:18 | 06:18 | 06:10 18:38 (WEA 09) | 05:18 18:41 (WEA 09) | 04:59 20:10 (WEA 05)
| 16:43 | 17:37 | 18:25 | 20:15 45 19:23 (WEA 06) | 21:02 51 20:26 (WEA 01) | 21:30 32 20:42 (WEA 05)
21| 08:05 | 07:16 | 06:16 | 06:08 18:36 (WEA 09) | 05:17 18:43 (WEA 09) | 04:59 20:10 (WEA 05)
| 16:44 | 17:39 | 18:26 | 20:17 46  19:22 (WEA 06) | 21:03 48  20:27 (WEA 01) | 21:30 32 20:42 (WEA 05)
22| 08:04 | 07:14 | 06:14 | 06:06 18:35 (WEA 09) | 05:16 18:44 (WEA 09) | 04:59 20:11 (WEA 05)
| 16:46 | 17:41 | 18:28 | 20:18 47  19:22 (WEA 06) | 21:04 46  20:27 (WEA 01) | 21:31 32 20:43 (WEA 05)
23| 08:02 | 07:12 | 06:11 | 06:04 18:34 (WEA 09) | 05:15 18:46 (WEA 09) | 04:59 20:11 (WEA 05)
| 16:48 | 17:42 | 18:30 | 20:20 47  19:21 (WEA 06) | 21:06 44 20:28 (WEA 05) | 21:31 32 20:43 (WEA 05)
24| 08:01 | 07:10 | 06:09 | 06:02 18:33 (WEA 09) | 05:13 18:48 (WEA 09) | 05:00 20:10 (WEA 05)
| 16:49 | 17:44 | 18:31 | 20:22 46 19:19 (WEA 06) | 21:07 41 20:29 (WEA 05) | 21:31 33 20:43 (WEA 05)
25 | 08:00 | 07:08 | 06:07 | 06:00 18:33 (WEA 09) | 05:12 18:51 (WEA 09) | 05:00 20:11 (WEA 05)
| 16:51 | 17:46 | 18:33 | 20:23 46 19:19 (WEA 09) | 21:08 37 20:31 (WEA05) | 21:31 32 20:43 (WEA 05)
26 | 07:59 | 07:06 | 06:05 | 05:58 18:32 (WEA 09) | 05:11 20:05 (WEA 01) | 05:00 20:11 (WEA 05)
| 16:53 | 17:47 | 18:35 | 20:25 47  19:19 (WEA 09) | 21:10 27  20:32 (WEAQ5) | 21:31 32 20:43 (WEA 05)
27 | 07:58 | 07:04 | 06:02 | 05:56 18:32 (WEA 09) | 05:10 20:05 (WEA 01) | 05:01 20:11 (WEA 05)
| 16:54 | 17:49 | 18:36 | 20:27 48  19:20 (WEA 09) | 21:11 28  20:33 (WEAQ5) | 21:31 32 20:43 (WEA 05)
28 | 07:56 | 07:02 | 06:00 | 05:54 18:32 (WEA 09) | 05:09 20:05 (WEA 01) | 05:01 20:12 (WEA 05)
| 16:56 | 17:51 | 18:38 | 20:28 48  19:20 (WEA 09) | 21:12 28  20:33 (WEAQ5) | 21:31 32 20:44 (WEA 05)
29 | 07:55 | | 06:58 | 05:52 18:31 (WEA 09) | 05:08 20:06 (WEA 01) | 05:02 20:11 (WEA 05)
| 16:58 | | 19:39 | 20:30 49  19:20 (WEA 09) | 21:13 28 20:34 (WEA 05) | 21:31 32 20:43 (WEA 05)
30107:54 | | 06:56 | 05:51 18:31 (WEA 09) | 05:07 20:07 (WEA 01) | 05:02 20:12 (WEA 05)
| 17:00 | | 19:41 | 20:31 49  19:20 (WEA 09) | 21:14 28  20:35 (WEA05) | 21:30 32 20:44 (WEA 05)
31| 07:52 | | 06:53 | | 05:06 20:07 (WEA 01) |
|17:01 | |19:43 | | 21:16 29 20:36 (WEA 05) |
Sonnenscheinstunden | 264 | 280 | 367 | 414 | 481 | 493
astr.max.mdgl.Beschattung | | | | 1002 | 1421 | 939
Red.Sonnenscheinwahrsch. | | | | 0,39 | 0,45 | 0,38
Reduktion Betriebsdauer | | | | 0,90 | 0,90 | 0,90
Reduktion Windrichtung | | | | 0,65 | 0,62 | 0,57
Gesamte Reduktion | | | | 0,23 | 0,25 | 0,19
Met.wahrsch.Beschattung | | | | 226 | 354 | 181

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

Tag im Monat

Sonnenaufgang  (SS:MM)

Sonnenuntergang (SS:MM)

Minuten mit Schatten

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

winADDPN 4 N 477 | EMN Intarnatinnal A/C Tal LdAK Q& 28 44 A4 unans amd Al windnra@amd Al

711190172 1422 172 windPRO .

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



Projekt: Beschreibung:

St. Gangloff Zusatzbelastung = Gesamtbelastung
4165-23-S2

Lizenzierter Anwender:

IEL GmbH

Kirchdorfer StraBe 26

DE-26603 Aurich

+49 4941 9558 0

Marksfeldt / marksfeldt@iel-gmbh.de

Berechnet:

21.11.2023 14:31/4.0.422

SHADOW - Kalender

Berechnung: ZB = GB / Hauptergebnis und Listen
Annahmen fiir Schattenwurfberechnung

Schattenrezeptor: IP 18 - GE KreuzstraBe
Sonnenscheinwahrscheinlichkeit S (Mittlere tégliche Sonnenstunden) [COBURG]
Jan Feb Mar Apr Mai Jun Jul Aug Sep Okt Nov Dez
1,33 2,87 3,57 534 6,94 6,20 7,68 691 4,99 3,28 1,59 1,18

Betriebsdauer je Sektor

N NNO ONO O 0OSO SSO S SSw wSw W  WNW NNW Summe
407 415 593 512 301 280 448 949 1.644 1.122 767 406 7.845
Startwindgeschwindigkeit: Startwindgeschw. aus Leistungskennlinie

| Juli | August | September | Oktober | Novembeil Dezember

1 05:03 20:13 (WEA 05) | 05:38 18:44 (WEA 09) | 06:25 18:58 (WEA 06) | 07:12 | 07:03 | 07:52

| 21:30 31 20:44 (WEA 05) | 21:00 55 20:31 (WEAO1) | 20:00 24 19:22 (WEA06) | 18:53 | 16:49 | 16:11

2| 05:04 20:12 (WEA 05) | 05:39 18:43 (WEA 09) | 06:27 18:57 (WEA 02) | 07:13 | 07:05 | 07:54

| 21:30 32 20:44 (WEA 05) | 20:59 52 20:29 (WEA 01) | 19:58 23 19:20 (WEA 06) | 18:51 | 16:48 | 16:10

3] 05:04 20:13 (WEA 05) | 05:41 18:42 (WEA 09) | 06:28 18:57 (WEA 02) | 07:15 | 07:07 | 07:55

| 21:30 31 20:44 (WEA 05) | 20:57 45  19:27 (WEA 09) | 19:56 22 19:19 (WEA 06) | 18:49 | 16:46 | 16:10

4| 05:05 20:14 (WEA 05) | 05:42 18:42 (WEA 09) | 06:30 18:56 (WEA 02) | 07:17 | 07:09 | 07:56

| 21:29 31 20:45 (WEA 05) | 20:55 46  19:28 (WEA 09) | 19:54 21 19:17 (WEA 02) | 18:47 | 16:44 | 16:09

5 | 05:06 20:13 (WEA 05) | 05:44 18:41 (WEA 09) | 06:31 18:56 (WEA 02) | 07:18 | 07:10 | 07:58

| 21:29 31  20:44 (WEA 05) | 20:54 47 19:28 (WEA 09) | 19:52 21 19:17 (WEA 02) | 18:44 | 16:42 | 16:09

6 | 05:07 20:14 (WEA 05) | 05:45 18:41 (WEA 09) | 06:33 18:56 (WEA 02) | 07:20 | 07:12 | 07:59

| 21:28 30  20:44 (WEA 05) | 20:52 48  19:29 (WEA 09) | 19:49 20 19:16 (WEA 02) | 18:42 | 16:41 | 16:08

7 | 05:07 20:14 (WEA 05) | 05:47 18:40 (WEA 09) | 06:34 18:56 (WEA 02) | 07:22 | 07:14 | 08:00

| 21:28 30  20:44 (WEA 05) | 20:50 48  19:28 (WEA 09) | 19:47 20 19:16 (WEA 02) | 18:40 | 16:39 | 16:08

8| 05:08 20:15 (WEA 05) | 05:48 18:40 (WEA 09) | 06:36 18:56 (WEA 02) | 07:23 | 07:15 | 08:01

| 21:27 29  20:44 (WEA 05) | 20:48 48  19:28 (WEA 09) | 19:45 18  19:14 (WEA 02) | 18:38 | 16:38 | 16:08

9 | 05:09 20:15 (WEA 05) | 05:50 18:40 (WEA 09) | 06:38 18:58 (WEA 02) | 07:25 | 07:17 | 08:02

| 21:27 30 20:45 (WEA 05) | 20:47 49  19:29 (WEA 09) | 19:43 15 19:13 (WEA 02) | 18:36 | 16:36 | 16:08

10 | 05:10 20:16 (WEA 05) | 05:51 18:39 (WEA 09) | 06:39 18:59 (WEA 02) | 07:26 | 07:19 | 08:03

| 21:26 29  20:45 (WEA05) | 20:45 49  19:28 (WEA 09) | 19:41 11 19:10 (WEA 02) | 18:33 | 16:34 | 16:07

11 | 05:11 20:16 (WEA 05) | 05:53 18:39 (WEA 09) | 06:41 19:03 (WEA 02) | 07:28 | 07:21 | 08:05

| 21:25 28  20:44 (WEA 05) | 20:43 50 19:29 (WEA 09) | 19:38 4 19:07 (WEA 02) | 18:31 | 16:33 | 16:07

12 ] 05:12 20:16 (WEA 01) | 05:54 18:39 (WEA 09) | 06:42 | 07:30 | 07:22 | 08:06

| 21:24 28 20:44 (WEA 05) | 20:41 49 19:28 (WEA 09) | 19:36 |18:29 | 16:31 | 16:07

13 ] 05:13 20:16 (WEA 01) | 05:56 18:39 (WEA 09) | 06:44 | 07:31 | 07:24 | 08:07

| 21:23 28  20:44 (WEA 05) | 20:39 49 19:28 (WEAQ9) | 19:34 | 18:27 | 16:30 | 16:07

14 | 05:14 20:15 (WEA 01) | 05:57 18:39 (WEA 09) | 06:45 | 07:33 | 07:26 | 08:07

| 21:23 29  20:44 (WEA05) | 20:37 48  19:27 (WEA 09) | 19:32 | 18:25 | 16:29 | 16:07

15 | 05:15 20:15 (WEA 01) | 05:59 18:39 (WEA 09) | 06:47 | 07:35 | 07:27 | 08:08

| 21:22 28  20:43 (WEA05) | 20:35 49  19:28 (WEA 09) | 19:29 | 18:23 | 16:27 | 16:07

16 | 05:17 20:15 (WEA 01) | 06:00 18:39 (WEA 09) | 06:48 | 07:36 | 07:29 | 08:09

| 21:21 27  20:42 (WEA 05) | 20:34 48  19:27 (WEA Q9) | 19:27 | 18:21 | 16:26 | 16:07

17 ] 05:18 20:14 (WEA 01) | 06:02 18:39 (WEA 09) | 06:50 | 07:38 | 07:31 | 08:10

| 21:20 28  20:42 (WEA 05) | 20:32 47  19:26 (WEA Q9) | 19:25 | 18:19 | 16:25 | 16:08

18 | 05:19 19:03 (WEA 09) | 06:03 18:39 (WEA 09) | 06:51 | 07:40 | 07:32 | 08:11

| 21:19 33  20:41 (WEA 05) | 20:30 46 19:25 (WEA 06) | 19:22 | 18:16 | 16:23 | 16:08

19 ] 05:20 18:59 (WEA 09) | 06:05 18:39 (WEA 09) | 06:53 | 07:41 | 07:34 | 08:11

| 21:18 39  20:40 (WEA 05) | 20:28 46  19:25 (WEA 06) | 19:20 | 18:14 | 16:22 | 16:08

20 | 05:21 18:57 (WEA 09) | 06:07 18:40 (WEA 09) | 06:55 | 07:43 | 07:36 | 08:12

| 21:16 41 20:38 (WEA 05) | 20:26 46  19:26 (WEA 06) | 19:18 | 18:12 | 16:21 | 16:08

21]05:23 18:55 (WEA 09) | 06:08 18:40 (WEA 09) | 06:56 | 07:45 | 07:37 | 08:13

| 21:15 44 20:36 (WEA 05) | 20:24 46  19:26 (WEA 06) | 19:16 | 18:10 | 16:20 | 16:09

22| 05:24 18:54 (WEA 09) | 06:10 18:41 (WEA 09) | 06:58 | 07:46 | 07:39 | 08:13

| 21:14 47  20:37 (WEA 01) | 20:22 46  19:27 (WEA 06) | 19:13 | 18:08 | 16:19 | 16:09

23| 05:25 18:52 (WEA 09) | 06:11 18:42 (WEA 09) | 06:59 | 07:48 | 07:40 | 08:14

| 21:13 50 20:37 (WEA 01) | 20:20 45  19:27 (WEA 06) | 19:11 | 18:06 | 16:18 | 16:10

24 | 05:27 18:51 (WEA 09) | 06:13 18:43 (WEA 09) | 07:01 | 07:50 | 07:42 | 08:14

| 21:12 52 20:37 (WEA01) | 20:17 44 19:27 (WEA 06) | 19:09 | 18:04 | 16:17 | 16:10

25| 05:28 18:49 (WEA 09) | 06:14 18:44 (WEA 09) | 07:02 | 06:51 | 07:43 | 08:15

| 21:10 54  20:36 (WEA 01) | 20:15 43 19:27 (WEA 06) | 19:07 | 17:02 | 16:16 | 16:11

26 | 05:29 18:49 (WEA 09) | 06:16 18:46 (WEA 09) | 07:04 | 06:53 | 07:45 | 08:15

| 21:09 56 20:37 (WEA O1) | 20:13 41 19:27 (WEA 06) | 19:04 |17:00 | 16:15 | 16:12

27 | 05:31 18:48 (WEA 09) | 06:17 18:47 (WEA 09) | 07:06 | 06:55 | 07:47 | 08:15

| 21:08 56 20:36 (WEA 01) | 20:11 39 19:26 (WEA 06) | 19:02 | 16:59 | 16:14 | 16:12

28 | 05:32 18:47 (WEA 09) | 06:19 18:50 (WEA 09) | 07:07 | 06:56 | 07:48 | 08:15

| 21:06 58  20:36 (WEA 01) | 20:09 36  19:26 (WEA 06) | 19:00 | 16:57 | 16:13 | 16:13

29| 05:33 18:46 (WEA 09) | 06:21 18:54 (WEA 09) | 07:09 | 06:58 | 07:49 | 08:16

| 21:05 59  20:36 (WEA 01) | 20:07 31 19:25 (WEA 06) | 18:58 | 16:55 | 16:12 | 16:14

30 | 05:35 18:45 (WEA 09) | 06:22 18:57 (WEA 06) | 07:10 | 07:00 | 07:51 | 08:16

| 21:03 58  20:34 (WEA01) | 20:05 28  19:25 (WEA 06) | 18:55 | 16:53 | 16:12 | 16:15

31| 05:36 18:44 (WEA 09) | 06:24 18:57 (WEA 06) | | 07:02 | | 08:16

| 21:02 57  20:32 (WEA 01) | 20:03 26 19:23 (WEA 06) | | 16:51 | | 16:16

Sonnenscheinstunden | 497 | 451 | 380 | 333 | 270 | 249
astr.max.mogl.Beschattung | 1204 | 1390 | 199 | | |
Red.Sonnenscheinwahrsch. | 0,48 | 0,48 | 0,39 | | |
Reduktion Betriebsdauer | 0,90 | 0,90 | 0,90 | | |
Reduktion Windrichtung | 0,60 | 0,65 | 0,66 | | |
Gesamte Reduktion | 0,26 | 0,28 | 0,23 | | |
Met.wahrsch.Beschattung | 308 | 383 | 46 | | |

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)

71119072 1422 192 windPRO “

winADDPN 4 N 477 | EMN Intarnatinnal A/C Tal LdAK Q& 28 44 A4 unans amd Al windnra@amd Al



Projekt: Beschreibung:

St. Gangloff Zusatzbelastung = Gesamtbelastung
4165-23-S2

Lizenzierter Anwender:

IEL GmbH

Kirchdorfer StraBe 26

DE-26603 Aurich

+49 4941 9558 0

Marksfeldt / marksfeldt@iel-gmbh.de

Berechnet:

21.11.2023 14:31/4.0.422

SHADOW - Kalender

Berechnung: ZB = GB / Hauptergebnis und Listen Schattenrezeptor: IP 19 - GE KreuzstraBe

Annahmen fiir Schattenwurfberechnun Sonnenscheinwahrscheinlichkeit S (Mittlere tagliche Sonnenstunden) [COBURG]
9 Jan Feb Mar Apr Mai Jun Jul Aug Sep Okt Nov Dez

1,33 2,87 3,57 5,34 6,94 6,20 7,68 6,91 4,99 3,28 1,59 1,18

Betriebsdauer je Sektor
N NNO ONO O 0OSO SSO S SSw wSw W  WNW NNW Summe
407 415 593 512 301 280 448 949 1.644 1.122 767 406 7.845

Startwindgeschwindigkeit: Startwindgeschw. aus Leistungskennlinie

|Januar |Februar | Mérz | April | Mai | Juni

1 08:16 | 07:51 | 06:59 16:20 (WEA 09) | 06:51 | 05:49 19:04 (WEA 05) | 05:06

| 16:17 | 17:03 | 17:53 31 16:51 (WEA09) | 19:44 | 20:33 42 19:46 (WEA 01) | 21:17

2] 08:16 | 07:49 | 06:57 16:18 (WEA 09) | 06:49 | 05:47 19:05 (WEA 05) | 05:05

| 16:18 | 17:05 | 17:54 35 16:53 (WEA 09) | 19:46 | 20:35 41 19:46 (WEA01) | 21:18

308:16 | 07:48 | 06:55 16:17 (WEA 09) | 06:47 | 05:45 19:05 (WEA 05) | 05:04

| 16:19 | 17:07 | 17:56 38  16:55 (WEA 09) | 19:48 | 20:36 40  19:45 (WEA01) | 21:19

4] 08:15 | 07:46 | 06:53 16:16 (WEA 09) | 06:45 | 05:43 19:05 (WEA 05) | 05:03

| 16:20 | 17:09 | 17:58 40  16:56 (WEA 09) | 19:49 | 20:38 38 19:43 (WEA 01) | 21:20

51 08:15 | 07:45 | 06:51 16:15 (WEA 09) | 06:42 | 05:41 19:06 (WEA 05) | 05:03

| 16:22 | 17:10 | 18:00 42 16:57 (WEA 09) | 19:51 | 20:39 36  19:42 (WEA01) | 21:21

6| 08:15 | 07:43 | 06:49 16:13 (WEA 09) | 06:40 | 05:40 19:06 (WEA 05) | 05:02

| 16:23 | 17:12 | 18:01 44 16:57 (WEA 09) | 19:52 | 20:41 34 19:40 (WEA 05) | 21:22

7] 08:15 | 07:41 | 06:47 16:12 (WEA 09) | 06:38 | 05:38 19:06 (WEA 05) | 05:02

| 16:24 | 17:14 | 18:03 45  16:57 (WEA 09) | 19:54 | 20:42 33 19:39 (WEA05) | 21:23

8 08:14 | 07:40 | 06:45 16:11 (WEA 09) | 06:36 | 05:36 19:07 (WEA 05) | 05:01

| 16:25 | 17:16 | 18:05 47  16:58 (WEA 09) | 19:56 | 20:44 32 19:39 (WEA05) | 21:23

9| 08:14 | 07:38 | 06:42 16:11 (WEA 09) | 06:34 | 05:35 19:07 (WEA 05) | 05:01

| 16:27 | 17:17 | 18:06 48  16:59 (WEA 09) | 19:57 | 20:46 31  19:38 (WEA05) | 21:24

10 | 08:13 | 07:36 | 06:40 16:10 (WEA 09) | 06:31 | 05:33 19:08 (WEA 05) | 05:00

| 16:28 | 17:19 | 18:08 59  17:29 (WEA 06) | 19:59 | 20:47 30 19:38 (WEA05) | 21:25

11| 08:13 | 07:35 | 06:38 16:09 (WEA 09) | 06:29 | 05:31 19:08 (WEA 05) | 05:00

| 16:29 | 17:21 | 18:10 65 17:31 (WEA 06) | 20:01 | 20:49 29  19:37 (WEA05) | 21:26

12 | 08:12 | 07:33 | 06:36 16:09 (WEA 09) | 06:27 | 05:30 19:10 (WEA 05) | 04:59

| 16:31 | 17:23 | 18:11 75 17:40 (WEA 02) | 20:02 | 20:50 26 19:36 (WEA 05) | 21:26

13 | 08:12 | 07:31 | 06:34 16:09 (WEA 09) | 06:25 | 05:28 19:10 (WEA 05) | 04:59

| 16:32 | 17:25 | 18:13 82  17:43 (WEA 02) | 20:04 | 20:52 24 19:34 (WEA 05) | 21:27

14 | 08:11 | 07:29 | 06:31 16:09 (WEA 09) | 06:23 | 05:27 19:12 (WEA 05) | 04:59

| 16:34 | 17:26 | 18:15 85  17:45 (WEA 02) | 20:05 | 20:53 21 19:33 (WEA05) | 21:28

15| 08:10 | 07:27 | 06:29 16:08 (WEA 09) | 06:21 | 05:25 19:14 (WEA 05) | 04:59

| 16:35 | 17:28 | 18:16 86  17:45 (WEA 02) | 20:07 | 20:55 18  19:32 (WEA05) | 21:28

16 | 08:09 | 07:25 | 06:27 16:08 (WEA 09) | 06:19 | 05:24 19:16 (WEA 05) | 04:59

| 16:37 | 17:30 | 18:18 88  17:46 (WEA 02) | 20:09 | 20:56 14 19:30 (WEA 05) | 21:29

17 | 08:08 | 07:24 | 06:25 16:09 (WEA 09) | 06:16 | 05:22 19:19 (WEA 05) | 04:59

| 16:38 | 17:32 | 18:20 89  17:47 (WEA 02) | 20:10 | 20:57 8  19:27 (WEA05) | 21:29

18 | 08:08 | 07:22 | 06:22 16:09 (WEA 09) | 06:14 19:19 (WEA 05) | 05:21 | 04:59

| 16:40 | 17:33 | 18:21 88  17:47 (WEA 02) | 20:12 25  19:44 (WEA 01) | 20:59 | 21:29

19 | 08:07 | 07:20 | 06:20 16:09 (WEA 09) | 06:12 19:16 (WEA 05) | 05:20 | 04:59

| 16:41 | 17:35 | 18:23 87  17:46 (WEA 02) | 20:14 30 19:46 (WEA01) | 21:00 | 21:30

20 | 08:06 | 07:18 | 06:18 16:10 (WEA 09) | 06:10 19:14 (WEA 05) | 05:18 | 04:59

| 16:43 | 17:37 | 18:25 85  17:46 (WEA 02) | 20:15 33 19:47 (WEA 01) | 21:02 | 21:30

21 | 08:05 | 07:16 | 06:16 16:11 (WEA 09) | 06:08 19:12 (WEA 05) | 05:17 | 04:59

| 16:44 | 17:39 | 18:26 82  17:45 (WEA 02) | 20:17 36  19:48 (WEA 01) | 21:03 | 21:30

22 | 08:04 | 07:14 | 06:14 16:12 (WEA 09) | 06:06 19:10 (WEA 05) | 05:16 | 04:59

| 16:46 | 17:41 | 18:28 79 17:45 (WEA 02) | 20:18 38  19:48 (WEA 01) | 21:04 | 21:31

23 | 08:02 | 07:12 | 06:11 16:12 (WEA 09) | 06:04 19:09 (WEA 05) | 05:15 | 04:59

| 16:48 | 17:42 | 18:30 76  17:43 (WEA 02) | 20:20 40  19:49 (WEA 01) | 21:06 | 21:31

24 | 08:01 | 07:10 | 06:09 16:13 (WEA 09) | 06:02 19:08 (WEA 05) | 05:13 | 05:00

| 16:49 | 17:44 | 18:31 71 17:41 (WEA 02) | 20:22 41 19:49 (WEA 01) | 21:07 | 21:31

25| 08:00 | 07:08 | 06:07 16:15 (WEA 09) | 06:00 19:07 (WEA 05) | 05:12 | 05:00

| 16:51 | 17:46 | 18:33 64  17:39 (WEA 02) | 20:23 42 19:49 (WEA 01) | 21:08 | 21:31

26 | 07:59 | 07:06 16:30 (WEA 09) | 06:05 16:17 (WEA 09) | 05:58 19:06 (WEA 05) | 05:11 | 05:00

| 16:53 | 17:47 13 16:43 (WEA 09) | 18:35 51  17:31 (WEA06) | 20:25 43 19:49 (WEA 01) | 21:10 | 21:31

27 | 07:58 | 07:04 16:26 (WEA 09) | 06:02 16:19 (WEA 09) | 05:56 19:06 (WEA 05) | 05:10 | 05:01

| 16:54 | 17:49 22 16:48 (WEA 09) | 18:36 42 17:28 (WEA 06) | 20:27 43 19:49 (WEA01) | 21:11 | 21:31

28 | 07:56 | 07:02 16:22 (WEA 09) | 06:00 16:23 (WEA 09) | 05:54 19:06 (WEA 05) | 05:09 | 05:01

| 16:56 | 17:51 27  16:49 (WEA 09) | 18:38 30 17:26 (WEA 06) | 20:28 43 19:49 (WEA 01) | 21:12 | 21:31

29| 07:55 | | 06:58 18:16 (WEA 06) | 05:52 19:05 (WEA 05) | 05:08 | 05:02

| 16:58 | | 19:39 5 18:21 (WEA06) | 20:30 43 19:48 (WEA01) | 21:13 | 21:31

30 | 07:54 | | 06:56 | 05:51 19:05 (WEA 05) | 05:07 | 05:02

| 17:00 | | 19:41 | 20:31 42 19:47 (WEA 01) | 21:14 | 21:30
31 07:52 | | 06:53 | | 05:06 |
| 17:01 | | 19:43 | | 21:16 |

Sonnenscheinstunden | 264 | 280 | 367 | 414 | 481 | 493
astr.max.maégl.Beschattung | | 62 | 1759 | 499 | 497 |
Red.Sonnenscheinwahrsch. | | 0,29 | 0,30 | 0,39 | 0,45 |
Reduktion Betriebsdauer | | 0,90 | 0,90 | 0,90 | 0,90 |
Reduktion Windrichtung | | 0,74 | 0,73 | 0,62 | 0,62 |
Gesamte Reduktion | | 0,19 | 0,20 | 0,22 | 0,25 |
Met.wahrsch.Beschattung | | 12 | 348 | 108 | 125 |

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)

711190172 1422 1974 windPRO .

winADDPN 4 N 477 | EMN Intarnatinnal A/C Tal LdAK Q& 28 44 A4 unans amd Al windnra@amd Al



Projekt: Beschreibung:

St. Gangloff Zusatzbelastung = Gesamtbelastung
4165-23-S2

Lizenzierter Anwender:

IEL GmbH

Kirchdorfer StraBe 26

DE-26603 Aurich

+49 4941 9558 0

Marksfeldt / marksfeldt@iel-gmbh.de

Berechnet:

21.11.2023 14:31/4.0.422

SHADOW - Kalender

Berechnung: ZB = GB / Hauptergebnis und Listen
Annahmen fiir Schattenwurfberechnung

Schattenrezeptor: IP 19 - GE KreuzstraBe
Sonnenscheinwahrscheinlichkeit S (Mittlere tégliche Sonnenstunden) [COBURG]
Jan Feb Mar Apr Mai Jun Jul Aug Sep Okt Nov Dez
1,33 2,87 3,57 534 6,94 6,20 7,68 691 4,99 3,28 1,59 1,18

Betriebsdauer je Sektor

N NNO ONO O 0OSO SSO S SSw wSw W  WNW NNW Summe
407 415 593 512 301 280 448 949 1.644 1.122 767 406 7.845
Startwindgeschwindigkeit: Startwindgeschw. aus Leistungskennlinie

| Juli | August | September | Oktober | Novembet Dezember

1]05:03 | 05:38 19:20 (WEA 05) | 06:25 | 07:12 16:48 (WEA 09) | 07:03 | 07:52

| 21:30 | 21:00 27  19:47 (WEA 05) | 20:00 | 18:53 79  18:21 (WEA 02) | 16:49 | 16:11

2| 05:04 | 05:39 19:19 (WEA 05) | 06:27 | 07:13 16:48 (WEA 09) | 07:05 | 07:54

| 21:30 | 20:59 28 19:47 (WEA 05) | 19:58 | 18:51 68  18:11 (WEA 06) | 16:48 | 16:10

3] 05:04 | 05:41 19:17 (WEA 05) | 06:28 | 07:15 16:48 (WEA 09) | 07:07 | 07:55

| 21:30 | 20:57 31 19:48 (WEA 05) | 19:56 | 18:49 62  18:08 (WEA 06) | 16:46 | 16:10

4| 05:05 | 05:42 19:17 (WEA 05) | 06:30 | 07:17 16:47 (WEA 09) | 07:09 | 07:56

| 21:29 | 20:55 32 19:49 (WEA 05) | 19:54 | 18:47 49  17:36 (WEA 09) | 16:44 | 16:09

5| 05:06 | 05:44 19:16 (WEA 05) | 06:31 | 07:18 16:48 (WEA 09) | 07:10 | 07:58

| 21:29 | 20:54 33 19:49 (WEA 05) | 19:52 | 18:44 47  17:35 (WEA 09) | 16:42 | 16:09

6 | 05:07 | 05:45 19:16 (WEA 05) | 06:33 | 07:20 16:49 (WEA 09) | 07:12 | 07:59

| 21:28 | 20:52 34 19:50 (WEA 05) | 19:49 | 18:42 46 17:35 (WEA 09) | 16:41 | 16:08

7 | 05:07 | 05:47 19:15 (WEA 05) | 06:34 | 07:22 16:48 (WEA 09) | 07:14 | 08:00

| 21:28 | 20:50 35  19:50 (WEA 05) | 19:47 | 18:40 45  17:33 (WEA 09) | 16:39 | 16:08

8 05:08 | 05:48 19:14 (WEA 05) | 06:36 | 07:23 16:49 (WEA 09) | 07:15 | 08:01

| 21:27 | 20:48 37  19:51 (WEA01) | 19:45 | 18:38 43 17:32 (WEA09) | 16:38 | 16:08

9| 05:09 | 05:50 19:14 (WEA 05) | 06:38 | 07:25 16:50 (WEA 09) | 07:17 | 08:02

| 21:27 | 20:47 39 19:53 (WEA 01) | 19:43 | 18:36 41 17:31 (WEA09) | 16:36 | 16:08

10 | 05:10 | 05:51 19:13 (WEA 05) | 06:39 | 07:26 16:50 (WEA 09) | 07:19 | 08:04

| 21:26 | 20:45 41 19:54 (WEA 01) | 19:41 | 18:33 39 17:29 (WEA09) | 16:34 | 16:07

11 | 05:11 | 05:53 19:14 (WEA 05) | 06:41 | 07:28 16:52 (WEA 09) | 07:21 | 08:05

| 21:25 | 20:43 41 19:55 (WEA 01) | 19:38 | 18:31 36 17:28 (WEA09) | 16:33 | 16:07

12 | 05:12 | 05:54 19:13 (WEA 05) | 06:42 | 07:30 16:53 (WEA 09) | 07:22 | 08:06

| 21:24 | 20:41 42 19:55 (WEA 01) | 19:36 | 18:29 34 17:27 (WEA09) | 16:31 | 16:07

13| 05:13 | 05:56 19:13 (WEA 05) | 06:44 | 07:31 16:54 (WEA 09) | 07:24 | 08:07

| 21:24 | 20:39 43 19:56 (WEA 01) | 19:34 | 18:27 30 17:24 (WEA09) | 16:30 | 16:07

14 | 05:14 | 05:57 19:13 (WEA 05) | 06:45 | 07:33 16:56 (WEA 09) | 07:26 | 08:07

| 21:23 | 20:37 43 19:56 (WEA 01) | 19:32 | 18:25 25 17:21 (WEA 09) | 16:29 | 16:07

15| 05:15 | 05:59 19:13 (WEA 05) | 06:47 17:14 (WEA 09) | 07:35 17:00 (WEA 09) | 07:27 | 08:08

| 21:22 | 20:35 43 19:56 (WEA 01) | 19:29 27  18:15 (WEA 06) | 18:23 18  17:18 (WEA 09) | 16:27 | 16:07

16 | 05:17 | 06:00 19:13 (WEA 05) | 06:48 17:09 (WEA 09) | 07:36 17:04 (WEA 09) | 07:29 | 08:09

| 21:21 | 20:34 43 19:56 (WEA 01) | 19:27 41 18:17 (WEA 06) | 18:21 8 17:12 (WEA09) | 16:26 | 16:07

17| 05:18 | 06:02 19:13 (WEA 05) | 06:50 17:06 (WEA 09) | 07:38 | 07:31 | 08:10

| 21:20 | 20:32 42 19:55 (WEA 01) | 19:25 49  18:19 (WEA 06) | 18:19 | 16:25 | 16:08

18 | 05:19 | 06:03 19:14 (WEA 05) | 06:52 17:03 (WEA 09) | 07:40 | 07:32 | 08:11

| 21:19 | 20:30 41 19:55 (WEA 01) | 19:23 62  18:25 (WEA 02) | 18:16 | 16:23 | 16:08

19| 05:20 | 06:05 19:14 (WEA 05) | 06:53 17:01 (WEA 09) | 07:41 | 07:34 | 08:11

| 21:18 | 20:28 40  19:54 (WEA 01) | 19:20 70  18:28 (WEA 02) | 18:14 | 16:22 | 16:08

20 | 05:21 | 06:07 19:15 (WEA 05) | 06:55 16:59 (WEA 09) | 07:43 | 07:36 | 08:12

| 21:17 | 20:26 39  19:54 (WEA 01) | 19:18 74  18:29 (WEA 02) | 18:12 | 16:21 | 16:08

21 05:23 | 06:08 19:15 (WEA 05) | 06:56 16:58 (WEA 09) | 07:45 | 07:37 | 08:13

| 21:15 | 20:24 38 19:53 (WEA01) | 19:16 79  18:30 (WEA 02) | 18:10 | 16:20 | 16:09

22| 05:24 | 06:10 19:17 (WEA 05) | 06:58 16:56 (WEA 09) | 07:46 | 07:39 | 08:13

| 21:14 | 20:22 35  19:52 (WEA 01) | 19:13 82  18:30 (WEA 02) | 18:08 | 16:19 | 16:09

23] 05:25 | 06:11 19:18 (WEA 05) | 06:59 16:55 (WEA 09) | 07:48 | 07:40 | 08:14

| 21:13 | 20:20 33 19:51 (WEA01) | 19:11 84  18:30 (WEA 02) | 18:06 | 16:18 | 16:10

24 | 05:27 | 06:13 19:20 (WEA 05) | 07:01 16:53 (WEA 09) | 07:50 | 07:42 | 08:14

| 21:12 | 20:17 29  19:49 (WEA 01) | 19:09 86  18:30 (WEA 02) | 18:04 | 16:17 | 16:10

25| 05:28 | 06:14 19:22 (WEA 05) | 07:02 16:52 (WEA 09) | 06:51 | 07:43 | 08:15

| 21:10 | 20:15 24 19:46 (WEA 01) | 19:07 88  18:30 (WEA 02) | 17:02 | 16:16 | 16:11

26 | 05:29 | 06:16 | 07:04 16:51 (WEA 09) | 06:53 | 07:45 | 08:15

| 21:09 | 20:13 | 19:04 88  18:29 (WEA 02) | 17:00 | 16:15 | 16:12

27 | 05:31 19:28 (WEA 05) | 06:17 | 07:06 16:50 (WEA 09) | 06:55 | 07:47 | 08:15

| 21:08 11 19:39 (WEA 05) | 20:11 | 19:02 88  18:28 (WEA 02) | 16:59 | 16:14 | 16:12

28 | 05:32 19:25 (WEA 05) | 06:19 | 07:07 16:50 (WEA 09) | 06:56 | 07:48 | 08:15

| 21:06 16 19:41 (WEA 05) | 20:09 | 19:00 88  18:28 (WEA 02) | 16:57 | 16:13 | 16:13

291 05:33 19:24 (WEA 05) | 06:21 | 07:09 16:49 (WEA 09) | 06:58 | 07:49 | 08:16

| 21:05 19 19:43 (WEA 05) | 20:07 | 18:58 86  18:26 (WEA 02) | 16:55 | 16:12 | 16:14

30 | 05:35 19:22 (WEA 05) | 06:22 | 07:10 16:49 (WEA 09) | 07:00 | 07:51 | 08:16

| 21:03 22 19:44 (WEA 05) | 20:05 | 18:55 83  18:24 (WEA 02) | 16:53 | 16:12 | 16:15

31 05:36 19:20 (WEA 05) | 06:24 | | 07:02 | | 08:16

| 21:02 25  19:45 (WEA 05) | 20:03 | | 16:51 | | 16:16

Sonnenscheinstunden | 497 | 451 | 380 | 333 | 270 | 249
astr.max.maégl.Beschattung | 93 | 913 | 1175 | 670 | |
Red.Sonnenscheinwahrsch. | 0,48 | 0,48 | 0,39 | 0,31 | |
Reduktion Betriebsdauer | 0,90 | 0,90 | 0,90 | 0,90 | |
Reduktion Windrichtung | 0,62 | 0,62 | 0,72 | 0,74 | |
Gesamte Reduktion | 0,27 | 0,27 | 0,26 | 0,20 | |
Met.wahrsch.Beschattung | 25 | 243 | 302 | 136 | |

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

Tag im Monat Sonnenaufgang  (SS:MM)

Sonnenuntergang (SS:MM)

Minuten mit Schatten

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

winADDPN 4 N 477 | EMN Intarnatinnal A/C Tal LdAK Q& 28 44 A4 unans amd Al windnra@amd Al

7111 9072 14:22 1 9% windPRO .

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



Projekt: Beschreibung:

St. Gangloff Zusatzbelastung = Gesamtbelastung
4165-23-S2

Lizenzierter Anwender:

IEL GmbH

Kirchdorfer StraBe 26

DE-26603 Aurich

+49 4941 9558 0

Marksfeldt / marksfeldt@iel-gmbh.de

Berechnet:

21.11.2023 14:31/4.0.422

SHADOW - Kalender

Berechnung: ZB = GB / Hauptergebnis und Listen
Annahmen fiir Schattenwurfberechnung

Schattenrezeptor: IP 20 - GE L 1073
Sonnenscheinwahrscheinlichkeit S (Mittlere tagliche Sonnenstunden) [COBURG]
Jan Feb Mar Apr Mai Jun Jul Aug Sep Okt Nov Dez
1,33 2,87 3,57 534 6,94 6,20 7,68 6,91 4,99 3,28 1,59 1,18

Betriebsdauer je Sektor

N NNO ONO O 0OSO SSO S SSw wSw W  WNW NNW Summe
407 415 593 512 301 280 448 949 1.644 1.122 767 406 7.845
Startwindgeschwindigkeit: Startwindgeschw. aus Leistungskennlinie

|Januar |Februar |Mirz | April | Mai | Juni
1 08:16 | 07:51 | 06:59 | 06:51 19:07 (WEA 02) | 05:49 18:18 (WEA 09) | 05:06 18:24 (WEA 09)
| 16:17 | 17:03 | 17:53 | 19:44 4 19:11 (WEA 02) | 20:33 57 19:15(WEAQ9) | 21:17 76  20:35 (WEA 01)
2] 08:16 | 07:49 | 06:57 | 06:49 19:03 (WEA 02) | 05:47 18:18 (WEA 09) | 05:05 18:24 (WEA 09)
| 16:18 | 17:05 | 17:54 | 19:46 12 19:15 (WEA 02) | 20:35 59 19:17 (WEAQ9) | 21:18 76  20:35 (WEA 01)
3108:16 | 07:48 | 06:55 | 06:47 19:01 (WEA 02) | 05:45 18:17 (WEA 09) | 05:04 18:25 (WEA 09)
| 16:19 | 17:07 | 17:56 | 19:48 16 19:17 (WEA 02) | 20:36 60 19:17 (WEAQ9) | 21:19 74  20:35(WEA01)
4] 08:15 | 07:46 | 06:53 | 06:45 19:00 (WEA 02) | 05:43 18:16 (WEA 09) | 05:03 18:25 (WEA 09)
| 16:20 | 17:09 | 17:58 | 19:49 19 19:19 (WEA 02) | 20:38 61 19:17 (WEA 09) | 21:20 74 20:35 (WEA 01)
5]08:15 |07:45 | 06:51 | 06:42 18:57 (WEA 02) | 05:41 18:17 (WEA 09) | 05:03 18:26 (WEA 09)
| 16:22 | 17:10 | 18:00 | 19:51 21 19:18 (WEA 02) | 20:39 61 19:18 (WEA 09) | 21:21 74 20:37 (WEA 05)
6 | 08:15 | 07:43 | 06:49 | 06:40 18:57 (WEA 02) | 05:40 18:16 (WEA 09) | 05:02 18:26 (WEA 09)
| 16:23 | 17:12 | 18:01 | 19:52 22 19:19 (WEA 02) | 20:41 61  19:17 (WEA Q9) | 21:22 74  20:38 (WEA 05)
71 08:15 | 07:41 | 06:47 | 06:38 18:56 (WEA 02) | 05:38 18:15 (WEA 09) | 05:02 18:28 (WEA 09)
| 16:24 | 17:14 | 18:03 | 19:54 23 19:19 (WEA 02) | 20:42 62  19:17 (WEA Q9) | 21:22 75  20:40 (WEA 05)
8108:14 | 07:40 | 06:45 | 06:36 18:56 (WEA 02) | 05:36 18:16 (WEA 09) | 05:01 18:27 (WEA 09)
| 16:25 | 17:16 | 18:05 | 19:56 23 19:19 (WEA 02) | 20:44 62 19:18 (WEAQ9) | 21:23 76  20:41 (WEA 05)
9] 08:14 | 07:38 | 06:42 | 06:34 18:56 (WEA 02) | 05:35 18:15 (WEA 09) | 05:01 18:28 (WEA 09)
| 16:27 | 17:17 | 18:06 | 19:57 23 19:19 (WEA 02) | 20:46 62 19:17 (WEA 09) | 21:24 75  20:42 (WEA 05)
10 | 08:13 | 07:36 | 06:40 | 06:31 18:56 (WEA 02) | 05:33 18:16 (WEA 09) | 05:00 18:29 (WEA 09)
| 16:28 | 17:19 | 18:08 | 19:59 23 19:19 (WEA 06) | 20:47 62  19:18 (WEA 09) | 21:25 75  20:43 (WEA 05)
11]08:13 | 07:35 | 06:38 | 06:29 18:55 (WEA 02) | 05:31 18:15 (WEA 09) | 05:00 18:29 (WEA 09)
| 16:29 | 17:21 | 18:10 | 20:01 25  19:20 (WEA 06) | 20:49 62 19:17 (WEAQ9) | 21:26 74  20:43 (WEA 05)
12 ] 08:12 | 07:33 | 06:36 | 06:27 18:54 (WEA 06) | 05:30 18:16 (WEA 09) | 05:00 18:30 (WEA 09)
| 16:31 | 17:23 | 18:11 | 20:02 27  19:21 (WEA 06) | 20:50 62 19:18 (WEAQ9) | 21:26 74  20:44 (WEA 05)
13 ] 08:12 | 07:31 | 06:34 | 06:25 18:53 (WEA 06) | 05:28 18:15 (WEA 09) | 04:59 18:30 (WEA 09)
| 16:32 | 17:25 | 18:13 | 20:04 29  19:22 (WEA 06) | 20:52 62  19:17 (WEA Q9) | 21:27 75  20:45 (WEA 05)
14 | 08:11 | 07:29 | 06:31 | 06:23 18:52 (WEA 06) | 05:27 18:16 (WEA 09) | 04:59 18:31 (WEA 09)
| 16:34 | 17:26 | 18:15 | 20:05 30 19:22 (WEA 06) | 20:53 62 19:18 (WEA 09) | 21:28 73 20:45 (WEA 05)
15 | 08:10 | 07:27 | 06:29 | 06:21 18:51 (WEA 06) | 05:25 18:16 (WEA 09) | 04:59 18:32 (WEA 09)
| 16:35 | 17:28 | 18:16 | 20:07 32 19:23 (WEA 06) | 20:55 67  20:24 (WEA 01) | 21:28 73 20:46 (WEA 05)
16 | 08:09 | 07:25 | 06:27 | 06:19 18:50 (WEA 06) | 05:24 18:16 (WEA 09) | 04:59 18:32 (WEA 09)
| 16:37 | 17:30 | 18:18 | 20:09 33 19:23 (WEA 06) | 20:56 72 20:26 (WEA 01) | 21:29 73 20:46 (WEA 05)
17 | 08:08 | 07:24 | 06:25 | 06:16 18:46 (WEA 09) | 05:22 18:16 (WEA 09) | 04:59 18:32 (WEA 09)
| 16:38 | 17:32 | 18:20 | 20:10 37  19:23 (WEA 06) | 20:57 75 20:28 (WEA 01) | 21:29 73 20:47 (WEA 05)
18 | 08:08 | 07:22 | 06:22 | 06:14 18:39 (WEA 09) | 05:21 18:17 (WEA 09) | 04:59 18:33 (WEA 09)
| 16:40 | 17:33 | 18:21 | 20:12 45  19:24 (WEA 06) | 20:59 76  20:29 (WEA 01) | 21:29 72 20:47 (WEA 05)
19 | 08:07 | 07:20 | 06:20 | 06:12 18:35 (WEA 09) | 05:20 18:17 (WEA 09) | 04:59 18:33 (WEA 09)
| 16:41 | 17:35 | 18:23 | 20:14 48  19:23 (WEA 06) | 21:00 79  20:30 (WEA 01) | 21:30 72 20:47 (WEA 05)
20 | 08:06 | 07:18 | 06:18 | 06:10 18:33 (WEA 09) | 05:18 18:17 (WEA 09) | 04:59 18:33 (WEA 09)
| 16:43 | 17:37 | 18:25 | 20:15 50  19:23 (WEA 06) | 21:02 80  20:31 (WEA01) | 21:30 72 20:47 (WEA 05)
21| 08:05 | 07:16 | 06:16 | 06:08 18:30 (WEA 09) | 05:17 18:18 (WEA 09) | 04:59 18:33 (WEA 09)
| 16:44 | 17:39 | 18:26 | 20:17 53  19:23 (WEA 06) | 21:03 81  20:32 (WEA01) | 21:30 72 20:47 (WEA 05)
22| 08:04 | 07:14 | 06:14 | 06:06 18:28 (WEA 09) | 05:16 18:18 (WEA 09) | 04:59 18:34 (WEA 09)
| 16:46 | 17:41 | 18:28 | 20:18 54  19:22 (WEA 06) | 21:04 80 20:32 (WEAO01) | 21:31 72 20:48 (WEA 05)
23| 08:02 | 07:12 | 06:11 | 06:04 18:26 (WEA 09) | 05:15 18:19 (WEA 09) | 04:59 18:34 (WEA 09)
| 16:48 | 17:42 | 18:30 | 20:20 56  19:22 (WEA 06) | 21:06 80 20:33 (WEAOQ1) | 21:31 72 20:48 (WEA 05)
24| 08:01 | 07:10 | 06:09 | 06:02 18:25 (WEA 09) | 05:13 18:19 (WEA 09) | 05:00 18:34 (WEA 09)
| 16:49 | 17:44 | 18:31 | 20:22 56  19:21 (WEA 06) | 21:07 81 20:33 (WEAO01) | 21:31 72 20:48 (WEA 05)
25 | 08:00 | 07:08 | 06:07 | 06:00 18:23 (WEA 09) | 05:12 18:20 (WEA 09) | 05:00 18:35 (WEA 09)
| 16:51 | 17:46 | 18:33 | 20:23 57 19:20 (WEA 06) | 21:08 81 20:34 (WEA01) | 21:31 72 20:49 (WEA 05)
26 | 07:59 | 07:06 | 06:05 | 05:58 18:22 (WEA 09) | 05:11 18:20 (WEA 09) | 05:00 18:34 (WEA 09)
| 16:53 | 17:48 | 18:35 | 20:25 57 19:19 (WEA 06) | 21:10 81  20:34 (WEA Q1) | 21:31 73 20:48 (WEA 05)
27 | 07:58 | 07:04 | 06:02 | 05:56 18:22 (WEA 09) | 05:10 18:21 (WEA 09) | 05:01 18:34 (WEA 09)
| 16:54 | 17:49 | 18:36 | 20:27 57 19:19 (WEA 06) | 21:11 79  20:34 (WEA Q1) | 21:31 73 20:48 (WEA 05)
28 | 07:56 | 07:02 | 06:00 | 05:54 18:20 (WEA 09) | 05:09 18:21 (WEA 09) | 05:01 18:34 (WEA 09)
| 16:56 | 17:51 | 18:38 | 20:28 58 19:18 (WEA 06) | 21:12 79 20:34 (WEA Q1) | 21:31 74  20:49 (WEA 05)
29 | 07:55 | | 06:58 | 05:52 18:19 (WEA 09) | 05:08 18:22 (WEA 09) | 05:02 18:34 (WEA 09)
| 16:58 | | 19:39 | 20:30 57  19:16 (WEA 06) | 21:13 78  20:34 (WEA 01) | 21:31 74 20:48 (WEA 05)
30 | 07:54 | | 06:56 | 05:51 18:18 (WEA 09) | 05:07 18:23 (WEA 09) | 05:02 18:34 (WEA 09)
| 17:00 | | 19:41 | 20:31 57  19:15(WEA 09) | 21:14 77 20:35 (WEA 01) | 21:30 74 20:48 (WEA 05)
31 07:52 | | 06:53 | | 05:06 18:23 (WEA 09) |
|17:01 | |19:43 | | 21:16 78 20:35 (WEA 01) |
Sonnenscheinstunden | 264 | 280 | 367 | 414 | 481 | 493
astr.max.mdgl.Beschattung | | | | 1104 | 2179 | 2208
Red.Sonnenscheinwahrsch. | | | | 0,39 | 0,45 | 0,38
Reduktion Betriebsdauer | | | | 0,90 | 0,90 | 0,90
Reduktion Windrichtung | | | | 0,65 | 0,63 | 0,61
Gesamte Reduktion | | | | 0,23 | 0,25 | 0,21
Met.wahrsch.Beschattung | | | | 250 | 554 | 453

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

Tag im Monat

Sonnenaufgang  (SS:MM)

Sonnenuntergang (SS:MM)

Minuten mit Schatten

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

winADDPN 4 N 477 | EMN Intarnatinnal A/C Tal LdAK Q& 28 44 A4 unans amd Al windnra@amd Al

71119072 1422 174 windPRO “

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



Projekt: Beschreibung:

St. Gangloff Zusatzbelastung = Gesamtbelastung
4165-23-S2

Lizenzierter Anwender:

IEL GmbH

Kirchdorfer StraBe 26

DE-26603 Aurich

+49 4941 9558 0

Marksfeldt / marksfeldt@iel-gmbh.de

Berechnet:

21.11.2023 14:31/4.0.422

SHADOW - Kalender

Berechnung: ZB = GB / Hauptergebnis und Listen
Annahmen fiir Schattenwurfberechnung

Schattenrezeptor: IP 20 - GE L 1073
Sonnenscheinwahrscheinlichkeit S (Mittlere tagliche Sonnenstunden) [COBURG]

Jan Feb Mar Apr Mai Jun Jul Aug Sep Okt Nov Dez
1,33 2,87 3,57 5,34 6,94 6,20 7,68 6,91 4,99 3,28 1,59 1,18

Betriebsdauer je Sektor

N NNO ONO O 0OSO SSO S SSw wSw W  WNW NNW Summe
407 415 593 512 301 280 448 949 1.644 1.122 767 406 7.845
Startwindgeschwindigkeit: Startwindgeschw. aus Leistungskennlinie

| Juli | August | September | Oktober | November Dezember

1 05:03 18:34 (WEA 09) | 05:38 18:26 (WEA 09) | 06:25 18:55 (WEA 02) | 07:12 | 07:03 | 07:52

| 21:30 74 20:48 (WEA 05) | 21:00 62 19:28 (WEA09) | 20:00 25 19:20 (WEA06) | 18:53 | 16:49 | 16:11

2| 05:04 18:34 (WEA 09) | 05:39 18:26 (WEA 09) | 06:27 18:54 (WEA 02) | 07:14 | 07:05 | 07:54

| 21:30 73 20:47 (WEA 05) | 20:59 62  19:28 (WEA 09) | 19:58 23 19:17 (WEA 06) | 18:51 | 16:48 | 16:10

3] 05:04 18:34 (WEA 09) | 05:41 18:25 (WEA 09) | 06:28 18:54 (WEA 02) | 07:15 | 07:07 | 07:55

| 21:30 74  20:47 (WEA 05) | 20:57 62 19:27 (WEA 09) | 19:56 23 19:17 (WEA 02) | 18:49 | 16:46 | 16:10

4 | 05:05 18:34 (WEA 09) | 05:42 18:26 (WEA 09) | 06:30 18:53 (WEA 02) | 07:17 | 07:09 | 07:56

| 21:29 75  20:47 (WEA 05) | 20:55 62  19:28 (WEA 09) | 19:54 23 19:16 (WEA 02) | 18:47 | 16:44 | 16:09

5] 05:06 18:33 (WEA 09) | 05:44 18:25 (WEA 09) | 06:31 18:53 (WEA 02) | 07:18 | 07:10 | 07:58

| 21:29 75  20:46 (WEA 05) | 20:54 62 19:27 (WEA 09) | 19:52 23 19:16 (WEA 02) | 18:44 | 16:42 | 16:09

6 | 05:07 18:33 (WEA 09) | 05:45 18:26 (WEA 09) | 06:33 18:53 (WEA 02) | 07:20 | 07:12 | 07:59

| 21:28 74  20:45 (WEA 05) | 20:52 61  19:27 (WEA Q9) | 19:49 22 19:15 (WEA 02) | 18:42 | 16:41 | 16:08

7 | 05:07 18:33 (WEA 09) | 05:47 18:25 (WEA 09) | 06:34 18:54 (WEA 02) | 07:22 | 07:14 | 08:00

| 21:28 74 20:44 (WEA 05) | 20:50 62  19:27 (WEA Q9) | 19:47 20 19:14 (WEA 02) | 18:40 | 16:39 | 16:08

8| 05:08 18:33 (WEA 09) | 05:48 18:25 (WEA 09) | 06:36 18:54 (WEA 02) | 07:23 | 07:15 | 08:01

| 21:27 73 20:42 (WEA 05) | 20:48 61  19:26 (WEA Q9) | 19:45 19 19:13 (WEA 02) | 18:38 | 16:38 | 16:08

9 | 05:09 18:33 (WEA 09) | 05:50 18:26 (WEA 09) | 06:38 18:55 (WEA 02) | 07:25 | 07:17 | 08:02

| 21:27 74 20:43 (WEA 01) | 20:47 60  19:26 (WEA 09) | 19:43 17 19:12 (WEA 02) | 18:36 | 16:36 | 16:08

10 | 05:10 18:32 (WEA 09) | 05:51 18:26 (WEA 09) | 06:39 18:56 (WEA 02) | 07:26 | 07:19 | 08:04

| 21:26 75  20:43 (WEA 01) | 20:45 59  19:25 (WEA09) | 19:41 13 19:09 (WEA 02) | 18:33 | 16:34 | 16:07

11 | 05:11 18:32 (WEA 09) | 05:53 18:26 (WEA 09) | 06:41 19:00 (WEA 02) | 07:28 | 07:21 | 08:05

| 21:25 76 20:43 (WEA 01) | 20:43 59  19:25 (WEA 09) | 19:38 6  19:06 (WEA02) | 18:31 | 16:33 | 16:07

12 ] 05:12 18:32 (WEA 09) | 05:54 18:26 (WEA 09) | 06:42 | 07:30 | 07:22 | 08:06

| 21:24 77 20:44 (WEA 01) | 20:41 58  19:24 (WEA 09) | 19:36 |18:29 | 16:31 | 16:07

13 ] 05:13 18:32 (WEA 09) | 05:56 18:27 (WEA 09) | 06:44 | 07:31 | 07:24 | 08:07

| 21:23 78  20:44 (WEA 01) | 20:39 57  19:24 (WEA 09) | 19:34 | 18:27 | 16:30 | 16:07

14 | 05:14 18:31 (WEA 09) | 05:57 18:27 (WEA 09) | 06:45 | 07:33 | 07:26 | 08:07

| 21:23 79  20:44 (WEA 01) | 20:37 57  19:24 (WEA 06) | 19:32 | 18:25 | 16:29 | 16:07

15 ] 05:15 18:31 (WEA 09) | 05:59 18:28 (WEA 09) | 06:47 | 07:35 | 07:27 | 08:08

| 21:22 79  20:44 (WEA 01) | 20:35 58  19:26 (WEA 06) | 19:29 | 18:23 | 16:27 | 16:07

16 | 05:17 18:30 (WEA 09) | 06:00 18:28 (WEA 09) | 06:48 | 07:36 | 07:29 | 08:09

| 21:21 81  20:44 (WEA01) | 20:34 58  19:26 (WEA 06) | 19:27 | 18:21 | 16:26 | 16:07

17 | 05:18 18:30 (WEA 09) | 06:02 18:30 (WEA 09) | 06:50 | 07:38 | 07:31 | 08:10

| 21:20 81  20:44 (WEA 01) | 20:32 57  19:27 (WEA 06) | 19:25 | 18:19 | 16:25 | 16:08

18 | 05:19 18:29 (WEA 09) | 06:03 18:30 (WEA 09) | 06:52 | 07:40 | 07:32 | 08:11

| 21:19 80  20:43 (WEA 01) | 20:30 57  19:27 (WEA 06) | 19:23 | 18:16 | 16:23 | 16:08

19 ] 05:20 18:29 (WEA 09) | 06:05 18:31 (WEA 09) | 06:53 | 07:41 | 07:34 | 08:11

| 21:18 81  20:43 (WEA 01) | 20:28 56  19:27 (WEA 06) | 19:20 | 18:14 | 16:22 | 16:08

20 | 05:21 18:28 (WEA 09) | 06:07 18:32 (WEA 09) | 06:55 | 07:43 | 07:36 | 08:12

| 21:17 82  20:43 (WEA 01) | 20:26 56  19:28 (WEA 06) | 19:18 | 18:12 | 16:21 | 16:08

21 05:23 18:28 (WEA 09) | 06:08 18:33 (WEA 09) | 06:56 | 07:45 | 07:37 | 08:13

| 21:15 81  20:42 (WEA01) | 20:24 54  19:27 (WEA 06) | 19:16 | 18:10 | 16:20 | 16:09

22| 05:24 18:28 (WEA 09) | 06:10 18:35 (WEA 09) | 06:58 | 07:46 | 07:39 | 08:13

| 21:14 82  20:43 (WEA 01) | 20:22 53  19:28 (WEA 06) | 19:13 | 18:08 | 16:19 | 16:09

23| 05:25 18:28 (WEA 09) | 06:11 18:37 (WEA 09) | 06:59 | 07:48 | 07:40 | 08:14

| 21:13 80  20:42 (WEA 01) | 20:20 50 19:27 (WEA 06) | 19:11 | 18:06 | 16:18 | 16:10

24 | 05:27 18:27 (WEA 09) | 06:13 18:40 (WEA 09) | 07:01 ] 07:50 | 07:42 | 08:14

| 21:12 80 20:41 (WEAO01) | 20:17 47 19:27 (WEA 06) | 19:09 | 18:04 | 16:17 | 16:10

25| 05:28 18:27 (WEA 09) | 06:14 18:43 (WEA 09) | 07:02 | 06:51 | 07:43 | 08:15

| 21:10 78  20:40 (WEA 01) | 20:15 43 19:26 (WEA 06) | 19:07 | 17:02 | 16:16 | 16:11

26 | 05:29 18:27 (WEA 09) | 06:16 18:52 (WEA 09) | 07:04 | 06:53 | 07:45 | 08:15

| 21:09 76  20:39 (WEA 01) | 20:13 34 19:26 (WEA 06) | 19:04 |17:01 | 16:15 | 16:12

27 | 05:31 18:27 (WEA 09) | 06:17 18:52 (WEA 06) | 07:06 | 06:55 | 07:47 | 08:15

| 21:08 74 20:38 (WEA 01) | 20:11 33 19:25 (WEA 06) | 19:02 | 16:59 | 16:14 | 16:12

28 | 05:32 18:26 (WEA 09) | 06:19 18:53 (WEA 06) | 07:07 | 06:56 | 07:48 | 08:15

| 21:06 71 20:36 (WEA 01) | 20:09 32 19:25 (WEA 06) | 19:00 | 16:57 | 16:13 | 16:13

29 | 05:33 18:27 (WEA 09) | 06:21 18:53 (WEA 06) | 07:09 | 06:58 | 07:49 | 08:16

| 21:05 61  19:28 (WEA 09) | 20:07 30 19:23 (WEA 06) | 18:58 | 16:55 | 16:12 | 16:14

30 | 05:35 18:26 (WEA 09) | 06:22 18:54 (WEA 06) | 07:10 | 07:00 | 07:51 | 08:16

| 21:03 62 19:28 (WEA 09) | 20:05 29  19:23 (WEA 06) | 18:55 | 16:53 | 16:12 | 16:15

31 05:36 18:26 (WEA 09) | 06:24 18:54 (WEA 06) | | 07:02 | | 08:16

| 21:02 62 19:28 (WEA 09) | 20:03 27  19:21 (WEA 06) | | 16:51 | | 16:16

Sonnenscheinstunden | 497 | 451 | 380 | 333 | 270 | 249
astr.max.mdgl.Beschattung | 2342 | 1618 | 214 | | |
Red.Sonnenscheinwahrsch. | 0,48 | 0,48 | 0,39 | | |
Reduktion Betriebsdauer | 0,90 | 0,90 | 0,90 | | |
Reduktion Windrichtung | 0,62 | 0,65 | 0,66 | | |
Gesamte Reduktion | 0,27 | 0,28 | 0,23 | | |
Met.wahrsch.Beschattung | 626 | 447 | 50 | | |

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)

7111 90172 1422 177 windPRO “
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Projekt: Beschreibung: Lizenzierter Anwender:
St. Gangloff Zusatzbelastung = Gesamtbelastung IEL GmbH
3 Kirchdorfer StraBe 26
4165-23-S2 DE-26603 Aurich
+49 4941 9558 0
Marksfeldt / marksfeldt@iel-gmbh.de

Berechnet:

21.11.2023 14:31/4.0.422

SHADOW - Kalender

Berechnung: ZB = GB / Hauptergebnis und Listen Schattenrezeptor: IP 21 - Zu den Tannenwiesen 1

Annahmen fiir Schattenwurfberechnun Sonnenscheinwahrscheinlichkeit S (Mittlere tagliche Sonnenstunden) [COBURG]
9 Jan Feb Mar Apr Mai Jun Jul Aug Sep Okt Nov Dez

1,33 2,87 3,57 5,34 6,94 6,20 7,68 6,91 4,99 3,28 1,59 1,18

Betriebsdauer je Sektor

N NNO ONO O 0OSO SSO S SSw wSw W  WNW NNW Summe
407 415 593 512 301 280 448 949 1.644 1.122 767 406 7.845
Startwindgeschwindigkeit: Startwindgeschw. aus Leistungskennlinie

|Januar |Februar |Mirz | April | Mai | Juni | Juli |August | Sep efOktober |N ber D b

108:16 | 07:51 | 06:59 | 06:51 | 05:49 | 05:06 | 05:03 | 05:38 | 06:25 | 07:12 | 07:03 | 07:52

| 16:17 | 17:03 | 17:53 | 19:44 | 20:33 | 21:17 | 21:30 | 21:00 | 20:00 | 18:53 | 16:49 | 16:11

2| 08:16 | 07:49 | 06:57 | 06:49 | 05:47 | 05:05 | 05:04 | 05:39 | 06:27 | 07:13 | 07:05 | 07:54

| 16:18 | 17:05 | 17:54 | 19:46 | 20:34 | 21:18 | 21:30 | 20:58 | 19:58 | 18:51 | 16:48 | 16:10

3 08:16 | 07:48 | 06:55 | 06:47 | 05:45 | 05:04 | 05:04 | 05:41 | 06:28 | 07:15 | 07:07 | 07:55

| 16:19 | 17:07 | 17:56 | 19:48 | 20:36 | 21:19 | 21:29 | 20:57 | 19:56 | 18:49 | 16:46 | 16:10

4108:15 | 07:46 | 06:53 | 06:45 | 05:43 | 05:03 | 05:05 | 05:42 | 06:30 | 07:17 | 07:08 | 07:56

| 16:20 | 17:09 | 17:58 | 19:49 | 20:38 | 21:20 | 21:29 | 20:55 | 19:54 | 18:47 | 16:44 | 16:09

5| 08:15 | 07:45 | 06:51 | 06:42 | 05:41 | 05:03 | 05:06 | 05:44 | 06:31 | 07:18 | 07:10 | 07:58

| 16:22 | 17:10 | 18:00 | 19:51 | 20:39 | 21:21 | 21:29 | 20:54 | 19:52 | 18:44 | 16:42 | 16:09

6 | 08:15 | 07:43 | 06:49 | 06:40 | 05:40 | 05:02 | 05:07 | 05:45 | 06:33 | 07:20 | 07:12 | 07:59

| 16:23 | 17:12 | 18:01 | 19:52 | 20:41 | 21:22 | 21:28 | 20:52 | 19:49 | 18:42 | 16:41 | 16:08

7 | 08:15 | 07:41 | 06:47 | 06:38 | 05:38 | 05:02 | 05:08 | 05:47 | 06:34 | 07:21 | 07:14 | 08:00

| 16:24 | 17:14 | 18:03 | 19:54 | 20:42 | 21:22 | 21:28 | 20:50 | 19:47 | 18:40 | 16:39 | 16:08

8 08:14 | 07:40 | 06:44 | 06:36 | 05:36 | 05:01 | 05:08 | 05:48 | 06:36 | 07:23 | 07:15 | 08:01

| 16:25 | 17:16 | 18:05 | 19:56 | 20:44 | 21:23 | 21:27 | 20:48 | 19:45 | 18:38 | 16:38 | 16:08

9| 08:14 | 07:38 | 06:42 | 06:34 | 05:35 | 05:01 | 05:09 | 05:50 | 06:38 | 07:25 | 07:17 | 08:02

| 16:27 | 17:17 | 18:06 | 19:57 | 20:45 | 21:24 | 21:26 | 20:47 | 19:43 | 18:36 | 16:36 | 16:08

10 | 08:13 | 07:36 | 06:40 | 06:31 | 05:33 | 05:00 | 05:10 | 05:51 | 06:39 | 07:26 | 07:19 | 08:03

| 16:28 | 17:19 | 18:08 | 19:59 | 20:47 | 21:25 | 21:26 | 20:45 | 19:40 | 18:33 | 16:34 | 16:07

111 08:13 | 07:34 | 06:38 | 06:29 | 05:31 | 05:00 | 05:11 | 05:53 | 06:41 | 07:28 | 07:20 | 08:04

| 16:29 | 17:21 | 18:10 | 20:01 | 20:49 | 21:26 | 21:25 | 20:43 | 19:38 | 18:31 | 16:33 | 16:07

12 ] 08:12 | 07:33 | 06:36 | 06:27 | 05:30 | 05:00 | 05:12 | 05:54 | 06:42 | 07:30 | 07:22 | 08:05

| 16:31 | 17:23 | 18:11 | 20:02 | 20:50 | 21:26 | 21:24 | 20:41 | 19:36 | 18:29 | 16:31 | 16:07

13 ] 08:11 | 07:31 | 06:34 | 06:25 | 05:28 | 04:59 | 05:13 | 05:56 | 06:44 | 07:31 | 07:24 | 08:06

| 16:32 | 17:25 | 18:13 | 20:04 | 20:52 | 21:27 | 21:23 | 20:39 | 19:34 | 18:27 | 16:30 | 16:07

14 | 08:11 | 07:29 | 06:31 | 06:23 | 05:27 | 04:59 | 05:14 | 05:57 | 06:45 | 07:33 | 07:26 | 08:07

| 16:34 | 17:26 | 18:15 | 20:05 | 20:53 | 21:27 | 21:23 | 20:37 | 19:32 | 18:25 | 16:29 | 16:07

15 | 08:10 | 07:27 | 06:29 | 06:21 | 05:25 | 04:59 | 05:16 | 05:59 | 06:47 | 07:35 | 07:27 | 08:08

| 16:35 | 17:28 | 18:16 | 20:07 | 20:54 | 21:28 | 21:22 | 20:35 | 19:29 | 18:23 | 16:27 | 16:07

16 | 08:09 | 07:25 | 06:27 | 06:19 | 05:24 | 04:59 | 05:17 | 06:00 | 06:48 | 07:36 | 07:29 | 08:09

| 16:37 | 17:30 | 18:18 | 20:09 | 20:56 | 21:28 | 21:21 | 20:33 | 19:27 | 18:21 | 16:26 | 16:07

17 | 08:08 | 07:23 | 06:25 | 06:16 | 05:22 | 04:59 | 05:18 | 06:02 | 06:50 | 07:38 | 07:31 | 08:10

| 16:38 | 17:32 | 18:20 | 20:10 | 20:57 | 21:29 | 21:20 | 20:32 | 19:25 | 18:19 | 16:25 | 16:08

18 | 08:07 | 07:22 | 06:22 | 06:14 | 05:21 | 04:59 | 05:19 | 06:03 | 06:51 | 07:40 | 07:32 | 08:11

| 16:40 | 17:33 | 18:21 | 20:12 | 20:59 | 21:29 | 21:19 | 20:30 | 19:22 | 18:16 | 16:23 | 16:08

19 | 08:07 | 07:20 | 06:20 | 06:12 | 05:20 | 04:59 | 05:20 | 06:05 | 06:53 | 07:41 | 07:34 | 08:11

| 16:41 | 17:35 | 18:23 | 20:14 | 21:00 | 21:30 | 21:18 | 20:28 | 19:20 | 18:14 | 16:22 | 16:08

20 | 08:06 | 07:18 | 06:18 | 06:10 | 05:18 | 04:59 | 05:21 | 06:07 | 06:55 | 07:43 | 07:35 | 08:12

| 16:43 | 17:37 | 18:25 | 20:15 | 21:02 | 21:30 | 21:16 | 20:26 | 19:18 | 18:12 | 16:21 | 16:08

21 | 08:05 | 07:16 | 06:16 | 06:08 | 05:17 | 04:59 | 05:23 | 06:08 | 06:56 | 07:45 | 07:37 | 08:13

| 16:44 | 17:39 | 18:26 | 20:17 | 21:03 | 21:30 | 21:15 | 20:24 | 19:16 | 18:10 | 16:20 | 16:09

22 | 08:03 | 07:14 | 06:14 | 06:06 | 05:16 | 04:59 | 05:24 | 06:10 | 06:58 | 07:46 | 07:39 | 08:13

| 16:46 | 17:41 | 18:28 | 20:18 | 21:04 | 21:30 | 21:14 | 20:22 | 19:13 | 18:08 | 16:19 | 16:09

23| 08:02 | 07:12 | 06:11 | 06:04 | 05:15 | 04:59 | 05:25 | 06:11 | 06:59 | 07:48 | 07:40 | 08:14

| 16:48 | 17:42 | 18:30 | 20:20 | 21:06 | 21:31 | 21:13 | 20:19 | 19:11 | 18:06 | 16:18 | 16:10

24 | 08:01 | 07:10 | 06:09 | 06:02 | 05:13 | 05:00 | 05:27 | 06:13 | 07:01 | 07:50 | 07:42 | 08:14

| 16:49 | 17:44 | 18:31 | 20:22 | 21:07 | 21:31 | 21:12 | 20:17 | 19:09 | 18:04 | 16:17 | 16:10

25| 08:00 | 07:08 | 06:07 | 06:00 | 05:12 | 05:00 | 05:28 | 06:14 | 07:02 | 06:51 | 07:43 | 08:14

| 16:51 | 17:46 | 18:33 | 20:23 | 21:08 | 21:31 | 21:10 | 20:15 | 19:07 | 17:02 | 16:16 | 16:11

26 | 07:59 | 07:06 | 06:05 | 05:58 | 05:11 | 05:00 | 05:29 | 06:16 | 07:04 | 06:53 | 07:45 | 08:15

| 16:53 | 17:47 | 18:34 | 20:25 | 21:10 | 21:31 | 21:09 | 20:13 | 19:04 | 17:01 | 16:15 | 16:12

27 | 07:58 | 07:04 | 06:02 | 05:56 | 05:10 | 05:01 | 05:31 | 06:17 | 07:06 | 06:55 | 07:46 | 08:15

| 16:54 | 17:49 | 18:36 | 20:26 | 21:11 | 21:31 | 21:07 | 20:11 | 19:02 | 16:59 | 16:14 | 16:13

28 | 07:56 | 07:01 | 06:00 | 05:54 | 05:09 | 05:01 | 05:32 | 06:19 | 07:07 | 06:56 | 07:48 | 08:15

| 16:56 | 17:51 | 18:38 | 20:28 | 21:12 | 21:31 | 21:06 | 20:09 | 19:00 | 16:57 | 16:13 | 16:13

29 | 07:55 | | 06:58 | 05:52 | 05:08 | 05:02 | 05:34 | 06:21 | 07:09 | 06:58 | 07:49 | 08:15

| 16:58 | | 19:39 | 20:30 | 21:13 | 21:31 | 21:05 | 20:07 | 18:58 | 16:55 | 16:12 | 16:14

30 | 07:54 | | 06:56 | 05:51 | 05:07 | 05:02 | 05:35 | 06:22 | 07:10 | 07:00 | 07:51 | 08:16

| 17:00 | | 19:41 | 20:31 | 21:14 | 21:30 | 21:03 | 20:05 | 18:55 | 16:53 | 16:12 | 16:15

31| 07:52 | | 06:53 | | 05:06 | | 05:36 | 06:24 | | 07:02 | | 08:16

| 17:01 | | 19:43 | | 21:15 | | 21:02 | 20:03 | | 16:51 | | 16:16

Sonnenscheinstunden | 264 | 280 | 367 | 414 | 481 | 493 | 497 | 451 | 380 | 333 | 270 | 249
astr.max.mdgl.Beschattung | | | | | | | | | | | |
Red.Sonnenscheinwahrsch. | | | | | | | | | | | |
Reduktion Betriebsdauer | | | | | | | | | | | |
Reduktion Windrichtung | | | | | | | | | | | |
Gesamte Reduktion | | | | | | | | | | | |
Met.wahrsch.Beschattung | | | | | | | | | | | |

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)

winADPN 4 N 477 | EMN Tntarnatinnal 4/C Tal 14 OA K 44 44 wnansr amd Al windnra@armd Al 711190172 1422 198 windPRO “



Projekt: Beschreibung: Lizenzierter Anwender:
St. Gangloff Zusatzbelastung = Gesamtbelastung IEL GmbH
3 Kirchdorfer StraBe 26
4165-23-S2 DE-26603 Aurich
+49 4941 9558 0
Marksfeldt / marksfeldt@iel-gmbh.de

Berechnet:

21.11.2023 14:31/4.0.422

SHADOW - Kalender

Berechnung: ZB = GB / Hauptergebnis und Listen Schattenrezeptor: IP 22 - Zu den Tannenwiesen 11

Annahmen fiir Schattenwurfberechnun Sonnenscheinwahrscheinlichkeit S (Mittlere tagliche Sonnenstunden) [COBURG]
9 Jan Feb Mar Apr Mai Jun Jul Aug Sep Okt Nov Dez

1,33 2,87 3,57 5,34 6,94 6,20 7,68 6,91 4,99 3,28 1,59 1,18

Betriebsdauer je Sektor

N NNO ONO O 0OSO SSO S SSw wSw W  WNW NNW Summe
407 415 593 512 301 280 448 949 1.644 1.122 767 406 7.845
Startwindgeschwindigkeit: Startwindgeschw. aus Leistungskennlinie

|Januar |Februar |Mirz | April | Mai | Juni | Juli |August | Sep efOktober |N ber D b

108:16 | 07:51 | 06:59 | 06:51 | 05:49 | 05:06 | 05:03 | 05:38 | 06:25 | 07:12 | 07:03 | 07:52

| 16:17 | 17:03 | 17:53 | 19:44 | 20:33 | 21:17 | 21:30 | 21:00 | 20:00 | 18:53 | 16:49 | 16:11

2| 08:16 | 07:49 | 06:57 | 06:49 | 05:47 | 05:05 | 05:04 | 05:39 | 06:27 | 07:13 | 07:05 | 07:54

| 16:18 | 17:05 | 17:54 | 19:46 | 20:34 | 21:18 | 21:30 | 20:58 | 19:58 | 18:51 | 16:48 | 16:10

3 08:16 | 07:48 | 06:55 | 06:47 | 05:45 | 05:04 | 05:04 | 05:41 | 06:28 | 07:15 | 07:07 | 07:55

| 16:19 | 17:07 | 17:56 | 19:48 | 20:36 | 21:19 | 21:29 | 20:57 | 19:56 | 18:49 | 16:46 | 16:10

4108:15 | 07:46 | 06:53 | 06:45 | 05:43 | 05:03 | 05:05 | 05:42 | 06:30 | 07:17 | 07:08 | 07:56

| 16:20 | 17:09 | 17:58 | 19:49 | 20:38 | 21:20 | 21:29 | 20:55 | 19:54 | 18:46 | 16:44 | 16:09

5| 08:15 | 07:45 | 06:51 | 06:42 | 05:41 | 05:03 | 05:06 | 05:44 | 06:31 | 07:18 | 07:10 | 07:58

| 16:22 | 17:10 | 18:00 | 19:51 | 20:39 | 21:21 | 21:29 | 20:54 | 19:52 | 18:44 | 16:42 | 16:09

6 | 08:15 | 07:43 | 06:49 | 06:40 | 05:40 | 05:02 | 05:07 | 05:45 | 06:33 | 07:20 | 07:12 | 07:59

| 16:23 | 17:12 | 18:01 | 19:52 | 20:41 | 21:22 | 21:28 | 20:52 | 19:49 | 18:42 | 16:41 | 16:08

7 | 08:15 | 07:41 | 06:47 | 06:38 | 05:38 | 05:02 | 05:08 | 05:47 | 06:34 | 07:21 | 07:14 | 08:00

| 16:24 | 17:14 | 18:03 | 19:54 | 20:42 | 21:22 | 21:28 | 20:50 | 19:47 | 18:40 | 16:39 | 16:08

8 08:14 | 07:40 | 06:44 | 06:36 | 05:36 | 05:01 | 05:08 | 05:48 | 06:36 | 07:23 | 07:15 | 08:01

| 16:25 | 17:16 | 18:05 | 19:56 | 20:44 | 21:23 | 21:27 | 20:48 | 19:45 | 18:38 | 16:38 | 16:08

9| 08:14 | 07:38 | 06:42 | 06:34 | 05:35 | 05:01 | 05:09 | 05:50 | 06:38 | 07:25 | 07:17 | 08:02

| 16:27 | 17:17 | 18:06 | 19:57 | 20:45 | 21:24 | 21:26 | 20:47 | 19:43 | 18:36 | 16:36 | 16:08

10 | 08:13 | 07:36 | 06:40 | 06:31 | 05:33 | 05:00 | 05:10 | 05:51 | 06:39 | 07:26 | 07:19 | 08:03

| 16:28 | 17:19 | 18:08 | 19:59 | 20:47 | 21:25 | 21:26 | 20:45 | 19:40 | 18:33 | 16:34 | 16:07

111 08:13 | 07:34 | 06:38 | 06:29 | 05:31 | 05:00 | 05:11 | 05:53 | 06:41 | 07:28 | 07:20 | 08:04

| 16:29 | 17:21 | 18:10 | 20:01 | 20:49 | 21:26 | 21:25 | 20:43 | 19:38 | 18:31 | 16:33 | 16:07

12 ] 08:12 | 07:33 | 06:36 | 06:27 | 05:30 | 05:00 | 05:12 | 05:54 | 06:42 | 07:30 | 07:22 | 08:05

| 16:31 | 17:23 | 18:11 | 20:02 | 20:50 | 21:26 | 21:24 | 20:41 | 19:36 | 18:29 | 16:31 | 16:07

13 ] 08:11 | 07:31 | 06:34 | 06:25 | 05:28 | 04:59 | 05:13 | 05:56 | 06:44 | 07:31 | 07:24 | 08:06

| 16:32 | 17:25 | 18:13 | 20:04 | 20:52 | 21:27 | 21:23 | 20:39 | 19:34 | 18:27 | 16:30 | 16:07

14 | 08:11 | 07:29 | 06:31 | 06:23 | 05:27 | 04:59 | 05:14 | 05:57 | 06:45 | 07:33 | 07:26 | 08:07

| 16:34 | 17:26 | 18:15 | 20:05 | 20:53 | 21:27 | 21:23 | 20:37 | 19:32 | 18:25 | 16:29 | 16:07

15 | 08:10 | 07:27 | 06:29 | 06:21 | 05:25 | 04:59 | 05:16 | 05:59 | 06:47 | 07:35 | 07:27 | 08:08

| 16:35 | 17:28 | 18:16 | 20:07 | 20:54 | 21:28 | 21:22 | 20:35 | 19:29 | 18:23 | 16:27 | 16:07

16 | 08:09 | 07:25 | 06:27 | 06:19 | 05:24 | 04:59 | 05:17 | 06:00 | 06:48 | 07:36 | 07:29 | 08:09

| 16:37 | 17:30 | 18:18 | 20:09 | 20:56 | 21:28 | 21:21 | 20:33 | 19:27 | 18:21 | 16:26 | 16:07

17 | 08:08 | 07:23 | 06:25 | 06:16 | 05:22 | 04:59 | 05:18 | 06:02 | 06:50 | 07:38 | 07:31 | 08:10

| 16:38 | 17:32 | 18:20 | 20:10 | 20:57 | 21:29 | 21:20 | 20:32 | 19:25 | 18:19 | 16:25 | 16:08

18 | 08:07 | 07:22 | 06:22 | 06:14 | 05:21 | 04:59 | 05:19 | 06:03 | 06:51 | 07:39 | 07:32 | 08:11

| 16:40 | 17:33 | 18:21 | 20:12 | 20:59 | 21:29 | 21:19 | 20:30 | 19:22 | 18:16 | 16:23 | 16:08

19 | 08:07 | 07:20 | 06:20 | 06:12 | 05:20 | 04:59 | 05:20 | 06:05 | 06:53 | 07:41 | 07:34 | 08:11

| 16:41 | 17:35 | 18:23 | 20:14 | 21:00 | 21:30 | 21:18 | 20:28 | 19:20 | 18:14 | 16:22 | 16:08

20 | 08:06 | 07:18 | 06:18 | 06:10 | 05:18 | 04:59 | 05:21 | 06:07 | 06:55 | 07:43 | 07:35 | 08:12

| 16:43 | 17:37 | 18:25 | 20:15 | 21:02 | 21:30 | 21:16 | 20:26 | 19:18 | 18:12 | 16:21 | 16:08

21 | 08:05 | 07:16 | 06:16 | 06:08 | 05:17 | 04:59 | 05:23 | 06:08 | 06:56 | 07:45 | 07:37 | 08:13

| 16:44 | 17:39 | 18:26 | 20:17 | 21:03 | 21:30 | 21:15 | 20:24 | 19:16 | 18:10 | 16:20 | 16:09

22 | 08:03 | 07:14 | 06:14 | 06:06 | 05:16 | 04:59 | 05:24 | 06:10 | 06:58 | 07:46 | 07:39 | 08:13

| 16:46 | 17:40 | 18:28 | 20:18 | 21:04 | 21:30 | 21:14 | 20:22 | 19:13 | 18:08 | 16:19 | 16:09

23| 08:02 | 07:12 | 06:11 | 06:04 | 05:15 | 04:59 | 05:25 | 06:11 | 06:59 | 07:48 | 07:40 | 08:14

| 16:48 | 17:42 | 18:30 | 20:20 | 21:06 | 21:31 | 21:13 | 20:19 | 19:11 | 18:06 | 16:18 | 16:10

24 | 08:01 | 07:10 | 06:09 | 06:02 | 05:13 | 05:00 | 05:27 | 06:13 | 07:01 | 07:50 | 07:42 | 08:14

| 16:49 | 17:44 | 18:31 | 20:22 | 21:07 | 21:31 | 21:12 | 20:17 | 19:09 | 18:04 | 16:17 | 16:10

25| 08:00 | 07:08 | 06:07 | 06:00 | 05:12 | 05:00 | 05:28 | 06:14 | 07:02 | 06:51 | 07:43 | 08:14

| 16:51 | 17:46 | 18:33 | 20:23 | 21:08 | 21:31 | 21:10 | 20:15 | 19:07 | 17:02 | 16:16 | 16:11

26 | 07:59 | 07:06 | 06:05 | 05:58 | 05:11 | 05:00 | 05:29 | 06:16 | 07:04 | 06:53 | 07:45 | 08:15

| 16:53 | 17:47 | 18:34 | 20:25 | 21:10 | 21:31 | 21:09 | 20:13 | 19:04 | 17:00 | 16:15 | 16:12

27 | 07:58 | 07:04 | 06:02 | 05:56 | 05:10 | 05:01 | 05:31 | 06:17 | 07:06 | 06:55 | 07:46 | 08:15

| 16:54 | 17:49 | 18:36 | 20:26 | 21:11 | 21:31 | 21:07 | 20:11 | 19:02 | 16:59 | 16:14 | 16:13

28 | 07:56 | 07:01 | 06:00 | 05:54 | 05:09 | 05:01 | 05:32 | 06:19 | 07:07 | 06:56 | 07:48 | 08:15

| 16:56 | 17:51 | 18:38 | 20:28 | 21:12 | 21:31 | 21:06 | 20:09 | 19:00 | 16:57 | 16:13 | 16:13

29 | 07:55 | | 06:58 | 05:52 | 05:08 | 05:02 | 05:33 | 06:21 | 07:09 | 06:58 | 07:49 | 08:15

| 16:58 | | 19:39 | 20:30 | 21:13 | 21:31 | 21:05 | 20:07 | 18:58 | 16:55 | 16:12 | 16:14

30 | 07:53 | | 06:56 | 05:51 | 05:07 | 05:02 | 05:35 | 06:22 | 07:10 | 07:00 | 07:51 | 08:16

| 17:00 | | 19:41 | 20:31 | 21:14 | 21:30 | 21:03 | 20:05 | 18:55 | 16:53 | 16:12 | 16:15

31| 07:52 | | 06:53 | | 05:06 | | 05:36 | 06:24 | | 07:02 | | 08:16

| 17:01 | | 19:43 | | 21:15 | | 21:02 | 20:03 | | 16:51 | | 16:16

Sonnenscheinstunden | 264 | 280 | 367 | 414 | 481 | 493 | 497 | 451 | 380 | 333 | 270 | 249
astr.max.mdgl.Beschattung | | | | | | | | | | | |
Red.Sonnenscheinwahrsch. | | | | | | | | | | | |
Reduktion Betriebsdauer | | | | | | | | | | | |
Reduktion Windrichtung | | | | | | | | | | | |
Gesamte Reduktion | | | | | | | | | | | |
Met.wahrsch.Beschattung | | | | | | | | | | | |

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)

winADPN 4 N 477 | EMN Tntarnatinnal 4/C Tal 14 OA K 44 44 wnansr amd Al windnra@armd Al 7111 90172 1422 /70 windPRO “



Projekt: Beschreibung: Lizenzierter Anwender:
St. Gangloff Zusatzbelastung = Gesamtbelastung IEL GmbH
3 Kirchdorfer StraBe 26
4165-23-S2 DE-26603 Aurich
+49 4941 9558 0
Marksfeldt / marksfeldt@iel-gmbh.de

Berechnet:

21.11.2023 14:31/4.0.422

SHADOW - Kalender

Berechnung: ZB = GB / Hauptergebnis und Listen Schattenrezeptor: IP 23 - Zu den Tannenwiesen 4

Annahmen fiir Schattenwurfberechnun Sonnenscheinwahrscheinlichkeit S (Mittlere tagliche Sonnenstunden) [COBURG]
9 Jan Feb Mar Apr Mai Jun Jul Aug Sep Okt Nov Dez

1,33 2,87 3,57 5,34 6,94 6,20 7,68 6,91 4,99 3,28 1,59 1,18

Betriebsdauer je Sektor

N NNO ONO O 0OSO SSO S SSw wSw W  WNW NNW Summe
407 415 593 512 301 280 448 949 1.644 1.122 767 406 7.845
Startwindgeschwindigkeit: Startwindgeschw. aus Leistungskennlinie

|Januar |Februar |Mirz | April | Mai | Juni | Juli |August | Sep efOktober |N ber D b

108:16 | 07:51 | 06:59 | 06:51 | 05:49 | 05:06 | 05:03 | 05:38 | 06:25 | 07:12 | 07:03 | 07:52

| 16:17 | 17:03 | 17:53 | 19:44 | 20:33 | 21:17 | 21:30 | 21:00 | 20:00 | 18:53 | 16:49 | 16:11

2| 08:16 | 07:49 | 06:57 | 06:49 | 05:47 | 05:05 | 05:04 | 05:39 | 06:27 | 07:13 | 07:05 | 07:54

| 16:18 | 17:05 | 17:54 | 19:46 | 20:34 | 21:18 | 21:30 | 20:58 | 19:58 | 18:51 | 16:48 | 16:10

3 08:16 | 07:48 | 06:55 | 06:47 | 05:45 | 05:04 | 05:04 | 05:41 | 06:28 | 07:15 | 07:07 | 07:55

| 16:19 | 17:07 | 17:56 | 19:48 | 20:36 | 21:19 | 21:30 | 20:57 | 19:56 | 18:49 | 16:46 | 16:10

4108:15 | 07:46 | 06:53 | 06:45 | 05:43 | 05:03 | 05:05 | 05:42 | 06:30 | 07:17 | 07:08 | 07:56

| 16:20 | 17:09 | 17:58 | 19:49 | 20:38 | 21:20 | 21:29 | 20:55 | 19:54 | 18:47 | 16:44 | 16:09

5| 08:15 | 07:45 | 06:51 | 06:42 | 05:41 | 05:03 | 05:06 | 05:44 | 06:31 | 07:18 | 07:10 | 07:58

| 16:22 | 17:10 | 18:00 | 19:51 | 20:39 | 21:21 | 21:29 | 20:54 | 19:52 | 18:44 | 16:42 | 16:09

6 | 08:15 | 07:43 | 06:49 | 06:40 | 05:40 | 05:02 | 05:07 | 05:45 | 06:33 | 07:20 | 07:12 | 07:59

| 16:23 | 17:12 | 18:01 | 19:52 | 20:41 | 21:22 | 21:28 | 20:52 | 19:49 | 18:42 | 16:41 | 16:08

7 | 08:15 | 07:41 | 06:47 | 06:38 | 05:38 | 05:02 | 05:08 | 05:47 | 06:34 | 07:21 | 07:14 | 08:00

| 16:24 | 17:14 | 18:03 | 19:54 | 20:42 | 21:22 | 21:28 | 20:50 | 19:47 | 18:40 | 16:39 | 16:08

8 08:14 | 07:40 | 06:44 | 06:36 | 05:36 | 05:01 | 05:08 | 05:48 | 06:36 | 07:23 | 07:15 | 08:01

| 16:25 | 17:16 | 18:05 | 19:56 | 20:44 | 21:23 | 21:27 | 20:48 | 19:45 | 18:38 | 16:38 | 16:08

9| 08:14 | 07:38 | 06:42 | 06:34 | 05:35 | 05:01 | 05:09 | 05:50 | 06:38 | 07:25 | 07:17 | 08:02

| 16:27 | 17:17 | 18:06 | 19:57 | 20:45 | 21:24 | 21:26 | 20:47 | 19:43 | 18:36 | 16:36 | 16:08

10 | 08:13 | 07:36 | 06:40 | 06:31 | 05:33 | 05:00 | 05:10 | 05:51 | 06:39 | 07:26 | 07:19 | 08:03

| 16:28 | 17:19 | 18:08 | 19:59 | 20:47 | 21:25 | 21:26 | 20:45 | 19:40 | 18:33 | 16:34 | 16:07

111 08:13 | 07:34 | 06:38 | 06:29 | 05:31 | 05:00 | 05:11 | 05:53 | 06:41 | 07:28 | 07:20 | 08:04

| 16:29 | 17:21 | 18:10 | 20:01 | 20:49 | 21:26 | 21:25 | 20:43 | 19:38 | 18:31 | 16:33 | 16:07

12 ] 08:12 | 07:33 | 06:36 | 06:27 | 05:30 | 05:00 | 05:12 | 05:54 | 06:42 | 07:30 | 07:22 | 08:05

| 16:31 | 17:23 | 18:11 | 20:02 | 20:50 | 21:26 | 21:24 | 20:41 | 19:36 | 18:29 | 16:31 | 16:07

13 ] 08:11 | 07:31 | 06:34 | 06:25 | 05:28 | 04:59 | 05:13 | 05:56 | 06:44 | 07:31 | 07:24 | 08:06

| 16:32 | 17:25 | 18:13 | 20:04 | 20:52 | 21:27 | 21:23 | 20:39 | 19:34 | 18:27 | 16:30 | 16:07

14 | 08:11 | 07:29 | 06:31 | 06:23 | 05:27 | 04:59 | 05:14 | 05:57 | 06:45 | 07:33 | 07:26 | 08:07

| 16:34 | 17:26 | 18:15 | 20:05 | 20:53 | 21:27 | 21:23 | 20:37 | 19:32 | 18:25 | 16:29 | 16:07

15 | 08:10 | 07:27 | 06:29 | 06:21 | 05:25 | 04:59 | 05:16 | 05:59 | 06:47 | 07:35 | 07:27 | 08:08

| 16:35 | 17:28 | 18:16 | 20:07 | 20:54 | 21:28 | 21:22 | 20:35 | 19:29 | 18:23 | 16:27 | 16:07

16 | 08:09 | 07:25 | 06:27 | 06:19 | 05:24 | 04:59 | 05:17 | 06:00 | 06:48 | 07:36 | 07:29 | 08:09

| 16:37 | 17:30 | 18:18 | 20:09 | 20:56 | 21:28 | 21:21 | 20:34 | 19:27 | 18:21 | 16:26 | 16:07

17 | 08:08 | 07:23 | 06:25 | 06:16 | 05:22 | 04:59 | 05:18 | 06:02 | 06:50 | 07:38 | 07:31 | 08:10

| 16:38 | 17:32 | 18:20 | 20:10 | 20:57 | 21:29 | 21:20 | 20:32 | 19:25 | 18:19 | 16:25 | 16:08

18 | 08:07 | 07:22 | 06:22 | 06:14 | 05:21 | 04:59 | 05:19 | 06:03 | 06:51 | 07:40 | 07:32 | 08:11

| 16:40 | 17:33 | 18:21 | 20:12 | 20:59 | 21:29 | 21:19 | 20:30 | 19:22 | 18:16 | 16:23 | 16:08

19 | 08:07 | 07:20 | 06:20 | 06:12 | 05:20 | 04:59 | 05:20 | 06:05 | 06:53 | 07:41 | 07:34 | 08:11

| 16:41 | 17:35 | 18:23 | 20:14 | 21:00 | 21:30 | 21:18 | 20:28 | 19:20 | 18:14 | 16:22 | 16:08

20 | 08:06 | 07:18 | 06:18 | 06:10 | 05:18 | 04:59 | 05:21 | 06:07 | 06:55 | 07:43 | 07:35 | 08:12

| 16:43 | 17:37 | 18:25 | 20:15 | 21:02 | 21:30 | 21:16 | 20:26 | 19:18 | 18:12 | 16:21 | 16:08

21 | 08:05 | 07:16 | 06:16 | 06:08 | 05:17 | 04:59 | 05:23 | 06:08 | 06:56 | 07:45 | 07:37 | 08:13

| 16:44 | 17:39 | 18:26 | 20:17 | 21:03 | 21:30 | 21:15 | 20:24 | 19:16 | 18:10 | 16:20 | 16:09

22 | 08:03 | 07:14 | 06:14 | 06:06 | 05:16 | 04:59 | 05:24 | 06:10 | 06:58 | 07:46 | 07:39 | 08:13

| 16:46 | 17:41 | 18:28 | 20:18 | 21:04 | 21:30 | 21:14 | 20:22 | 19:13 | 18:08 | 16:19 | 16:09

23| 08:02 | 07:12 | 06:11 | 06:04 | 05:15 | 04:59 | 05:25 | 06:11 | 06:59 | 07:48 | 07:40 | 08:14

| 16:48 | 17:42 | 18:30 | 20:20 | 21:06 | 21:31 | 21:13 | 20:19 | 19:11 | 18:06 | 16:18 | 16:10

24 | 08:01 | 07:10 | 06:09 | 06:02 | 05:13 | 05:00 | 05:27 | 06:13 | 07:01 | 07:50 | 07:42 | 08:14

| 16:49 | 17:44 | 18:31 | 20:22 | 21:07 | 21:31 | 21:12 | 20:17 | 19:09 | 18:04 | 16:17 | 16:10

25| 08:00 | 07:08 | 06:07 | 06:00 | 05:12 | 05:00 | 05:28 | 06:14 | 07:02 | 06:51 | 07:43 | 08:14

| 16:51 | 17:46 | 18:33 | 20:23 | 21:08 | 21:31 | 21:10 | 20:15 | 19:07 | 17:02 | 16:16 | 16:11

26 | 07:59 | 07:06 | 06:05 | 05:58 | 05:11 | 05:00 | 05:29 | 06:16 | 07:04 | 06:53 | 07:45 | 08:15

| 16:53 | 17:47 | 18:34 | 20:25 | 21:10 | 21:31 | 21:09 | 20:13 | 19:04 | 17:01 | 16:15 | 16:12

27 | 07:58 | 07:04 | 06:02 | 05:56 | 05:10 | 05:01 | 05:31 | 06:17 | 07:06 | 06:55 | 07:46 | 08:15

| 16:54 | 17:49 | 18:36 | 20:26 | 21:11 | 21:31 | 21:07 | 20:11 | 19:02 | 16:59 | 16:14 | 16:13

28 | 07:56 | 07:02 | 06:00 | 05:54 | 05:09 | 05:01 | 05:32 | 06:19 | 07:07 | 06:56 | 07:48 | 08:15

| 16:56 | 17:51 | 18:38 | 20:28 | 21:12 | 21:31 | 21:06 | 20:09 | 19:00 | 16:57 | 16:13 | 16:13

29 | 07:55 | | 06:58 | 05:52 | 05:08 | 05:02 | 05:34 | 06:21 | 07:09 | 06:58 | 07:49 | 08:15

| 16:58 | | 19:39 | 20:30 | 21:13 | 21:31 | 21:05 | 20:07 | 18:58 | 16:55 | 16:12 | 16:14

30 | 07:54 | | 06:56 | 05:51 | 05:07 | 05:02 | 05:35 | 06:22 | 07:10 | 07:00 | 07:51 | 08:16

| 17:00 | | 19:41 | 20:31 | 21:14 | 21:30 | 21:03 | 20:05 | 18:55 | 16:53 | 16:12 | 16:15

31| 07:52 | | 06:53 | | 05:06 | | 05:36 | 06:24 | | 07:02 | | 08:16

| 17:01 | | 19:43 | | 21:15 | | 21:02 | 20:03 | | 16:51 | | 16:16

Sonnenscheinstunden | 264 | 280 | 367 | 414 | 481 | 493 | 497 | 451 | 380 | 333 | 270 | 249
astr.max.mdgl.Beschattung | | | | | | | | | | | |
Red.Sonnenscheinwahrsch. | | | | | | | | | | | |
Reduktion Betriebsdauer | | | | | | | | | | | |
Reduktion Windrichtung | | | | | | | | | | | |
Gesamte Reduktion | | | | | | | | | | | |
Met.wahrsch.Beschattung | | | | | | | | | | | |

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)

winADPN 4 N 477 | EMN Tntarnatinnal 4/C Tal 14 OA K 44 44 wnansr amd Al windnra@armd Al 71119072 1422 720 windPRO “



Projekt: Beschreibung:

St. Gangloff Zusatzbelastung = Gesamtbelastung
4165-23-S2

Lizenzierter Anwender:

IEL GmbH

Kirchdorfer StraBe 26

DE-26603 Aurich

+49 4941 9558 0

Marksfeldt / marksfeldt@iel-gmbh.de

Berechnet:

21.11.2023 14:31/4.0.422

SHADOW - Kalender

Berechnung: ZB = GB / Hauptergebnis und Listen
Annahmen fiir Schattenwurfberechnung

Schattenrezeptor: IP 24 - An der Autobahnabfahrt 1
Sonnenscheinwahrscheinlichkeit S (Mittlere tégliche Sonnenstunden) [COBURG]

Jan Feb Mar Apr Mai Jun Jul Aug Sep Okt Nov Dez
1,33 2,87 3,57 5,34 6,94 6,20 7,68 6,91 4,99 3,28 1,59 1,18

Betriebsdauer je Sektor
N NNO ONO O 0OSO SSO S SSw wSw W  WNW NNW Summe
407 415 593 512 301 280 448 949 1.644 1.122 767 406 7.845

Startwindgeschwindigkeit: Startwindgeschw. aus Leistungskennlinie

| Januar | Februar | Marz | April | Mai | Juni

1 08:16 11:25 (WEA 09) | 07:51 14:08 (WEA 05) | 07:00 13:54 (WEA 05) | 06:51 17:33 (WEA 01) | 05:49 | 05:06

| 16:17 85  14:29 (WEA 06) | 17:03 85  15:59 (WEA 02) | 17:53 82  15:16 (WEA 05) | 19:44 39  18:12 (WEA01) | 20:33 | 21:17

2] 08:16 11:26 (WEA 09) | 07:49 14:07 (WEA 05) | 06:57 13:55 (WEA 05) | 06:49 17:34 (WEA 01) | 05:47 | 05:05

| 16:18 84  14:29 (WEA 06) | 17:05 88  16:00 (WEA 02) | 17:54 81  15:16 (WEA 05) | 19:46 37 18:11 (WEA01) | 20:35 | 21:18

3108:16 11:26 (WEA 09) | 07:48 14:06 (WEA 05) | 06:55 13:55 (WEA 05) | 06:47 17:35 (WEA 01) | 05:45 | 05:04

| 16:19 83 14:29 (WEA 06) | 17:07 91  16:00 (WEA 02) | 17:56 81  15:16 (WEA 05) | 19:48 35 18:10 (WEA 01) | 20:36 | 21:19

4] 08:16 11:27 (WEA 09) | 07:46 14:04 (WEA 05) | 06:53 13:56 (WEA 05) | 06:45 17:37 (WEA 01) | 05:43 | 05:03

| 16:20 83  14:30 (WEA 06) | 17:09 92 15:59 (WEA 02) | 17:58 79  15:15 (WEA 05) | 19:49 31 18:08 (WEA 01) | 20:38 | 21:20

5108:15 11:28 (WEA 09) | 07:45 14:03 (WEA 05) | 06:51 13:57 (WEA 05) | 06:42 17:38 (WEA 01) | 05:41 | 05:03

| 16:22 83  14:31 (WEA06) | 17:10 94  15:59 (WEA 02) | 18:00 78  15:15 (WEA 05) | 19:51 27  18:05 (WEA 01) | 20:39 | 21:21

6| 08:15 11:29 (WEA 09) | 07:43 14:03 (WEA 05) | 06:49 13:57 (WEA 05) | 06:40 17:41 (WEA 01) | 05:40 | 05:02

| 16:23 82  14:31 (WEA06) | 17:12 95  15:59 (WEA 02) | 18:01 76  15:13 (WEA 05) | 19:53 21 18:02 (WEA 01) | 20:41 | 21:22

7108:15 11:30 (WEA 09) | 07:41 14:01 (WEA 05) | 06:47 13:58 (WEA 05) | 06:38 17:45 (WEA 01) | 05:38 | 05:02

| 16:24 80 14:31 (WEA06) | 17:14 96  15:58 (WEA 02) | 18:03 82  17:02 (WEA 01) | 19:54 13 17:58 (WEA 01) | 20:42 | 21:23

8 08:14 11:31 (WEA 09) | 07:40 14:00 (WEA 05) | 06:45 13:59 (WEA 05) | 06:36 | 05:36 | 05:01

| 16:25 78  14:31 (WEA06) | 17:16 98  15:58 (WEA 02) | 18:05 92 17:08 (WEA 01) | 19:56 | 20:44 | 21:23

9 08:14 11:32 (WEA 09) | 07:38 13:59 (WEA 05) | 06:42 14:00 (WEA 05) | 06:34 | 05:35 | 05:01

| 16:27 78  14:32 (WEA06) | 17:17 96  15:56 (WEA 02) | 18:06 96 17:11 (WEA 01) | 19:57 | 20:46 | 21:24

10 | 08:13 11:33 (WEA 09) | 07:36 14:00 (WEA 05) | 06:40 14:02 (WEA 05) | 06:31 | 05:33 | 05:00

| 16:28 76  14:32 (WEA 06) | 17:19 95  15:56 (WEA 02) | 18:08 98  17:14 (WEA 01) | 19:59 | 20:47 | 21:25

11| 08:13 11:34 (WEA 09) | 07:35 13:59 (WEA 05) | 06:38 14:02 (WEA 05) | 06:29 | 05:31 | 05:00

| 16:29 73 14:32 (WEA06) | 17:21 94  15:55(WEA02) | 18:10 100  17:15 (WEA 01) | 20:01 | 20:49 | 21:26

12 | 08:12 11:36 (WEA 09) | 07:33 13:58 (WEA 05) | 06:36 14:04 (WEA 05) | 06:27 | 05:30 | 05:00

| 16:31 71 14:33 (WEA06) | 17:23 90 15:52(WEA02) | 18:11 100  17:16 (WEA 01) | 20:02 | 20:50 | 21:26

13 | 08:12 11:37 (WEA 09) | 07:31 13:57 (WEA 05) | 06:34 14:06 (WEA 05) | 06:25 | 05:28 | 04:59

| 16:32 70  14:33 (WEA06) | 17:25 84 15:48 (WEA02) | 18:13 100  17:18 (WEA 01) | 20:04 | 20:52 | 21:27

14 | 08:11 11:39 (WEA 09) | 07:29 13:57 (WEA 05) | 06:31 14:08 (WEA 05) | 06:23 | 05:27 | 04:59

| 16:34 65  14:33 (WEA06) | 17:26 78  15:15 (WEA 05) | 18:15 98  17:19 (WEA 01) | 20:06 | 20:53 | 21:28

15| 08:10 11:41 (WEA 09) | 07:27 13:56 (WEA 05) | 06:29 14:10 (WEA 05) | 06:21 | 05:25 | 04:59

| 16:35 62  14:33 (WEA 06) | 17:28 80  15:16 (WEA05) | 18:16 96  17:19 (WEA 01) | 20:07 | 20:55 | 21:28

16 | 08:09 11:43 (WEA 09) | 07:25 13:56 (WEA 05) | 06:27 14:13 (WEA 05) | 06:19 | 05:24 | 04:59

| 16:37 57  14:33 (WEA 06) | 17:30 80  15:16 (WEA05) | 18:18 92 17:19 (WEA 01) | 20:09 | 20:56 | 21:29

17 | 08:09 11:46 (WEA 09) | 07:24 13:55 (WEA 05) | 06:25 14:16 (WEA 05) | 06:16 | 05:22 | 04:59

| 16:38 53  15:40 (WEA 02) | 17:32 82  15:17 (WEA 05) | 18:20 88  17:20 (WEA 01) | 20:10 | 20:58 | 21:29

18 | 08:08 13:53 (WEA 06) | 07:22 13:55 (WEA 05) | 06:23 14:20 (WEA 05) | 06:14 | 05:21 | 04:59

| 16:40 51  15:45 (WEA 02) | 17:33 82  15:17 (WEA05) | 18:21 82  17:21 (WEA 01) | 20:12 | 20:59 | 21:30

19 | 08:07 13:54 (WEA 06) | 07:20 13:54 (WEA 05) | 06:20 14:24 (WEA 05) | 06:12 | 05:20 | 04:59

| 16:41 54  15:48 (WEA 02) | 17:35 83  15:17 (WEA05) | 18:23 74  17:20 (WEA 01) | 20:14 | 21:00 | 21:30

20 | 08:06 13:55 (WEA 06) | 07:18 13:54 (WEA 05) | 06:18 14:32 (WEA 05) | 06:10 | 05:18 | 04:59

| 16:43 56  15:50 (WEA 02) | 17:37 83  15:17 (WEA 05) | 18:25 59  17:20 (WEA 01) | 20:15 | 21:02 | 21:30

21 | 08:05 13:57 (WEA 06) | 07:16 13:54 (WEA 05) | 06:16 16:31 (WEA 01) | 06:08 | 05:17 | 04:59

| 16:44 56  15:51 (WEA 02) | 17:39 84  15:18 (WEA 05) | 18:26 49  17:20 (WEA 01) | 20:17 | 21:03 | 21:30

22 | 08:04 13:57 (WEA 06) | 07:14 13:54 (WEA 05) | 06:14 16:31 (WEA 01) | 06:06 | 05:16 | 04:59

| 16:46 57  15:52 (WEA 02) | 17:41 84  15:18 (WEA 05) | 18:28 50 17:21 (WEA 01) | 20:19 | 21:04 | 21:31

23| 08:03 13:58 (WEA 06) | 07:12 13:54 (WEA 05) | 06:11 16:30 (WEA 01) | 06:04 | 05:15 | 04:59

| 16:48 63  15:53 (WEA 02) | 17:42 84  15:18 (WEA 05) | 18:30 50 17:20 (WEA 01) | 20:20 | 21:06 | 21:31

24 | 08:01 14:00 (WEA 06) | 07:10 13:54 (WEA 05) | 06:09 16:30 (WEA 01) | 06:02 | 05:13 | 05:00

| 16:49 69  15:55 (WEA02) | 17:44 84  15:18 (WEA 05) | 18:31 49  17:19 (WEA 01) | 20:22 | 21:07 | 21:31

25| 08:00 14:01 (WEA 06) | 07:08 13:54 (WEA 05) | 06:07 16:30 (WEA 01) | 06:00 | 05:12 | 05:00

| 16:51 73 15:55 (WEA 02) | 17:46 84  15:18 (WEA 05) | 18:33 49  17:19 (WEA 01) | 20:23 | 21:08 | 21:31

26 | 07:59 14:03 (WEA 06) | 07:06 13:54 (WEA 05) | 06:05 16:30 (WEA 01) | 05:58 | 05:11 | 05:00

| 16:53 75  15:56 (WEA 02) | 17:48 84  15:18 (WEA 05) | 18:35 49 17:19 (WEA 01) | 20:25 | 21:10 | 21:31

27 | 07:58 14:05 (WEA 06) | 07:04 13:54 (WEA 05) | 06:02 16:30 (WEA 01) | 05:56 | 05:10 | 05:01

| 16:54 77  15:57 (WEA 02) | 17:49 84  15:18 (WEA 05) | 18:36 47  17:17 (WEA 01) | 20:27 | 21:11 | 21:31

28 | 07:56 14:07 (WEA 06) | 07:02 13:54 (WEA 05) | 06:00 16:30 (WEA 01) | 05:54 | 05:09 | 05:01

| 16:56 77 15:57 (WEA 02) | 17:51 83  15:17 (WEA 05) | 18:38 47 17:17 (WEA 01) | 20:28 |21:12 | 21:31

29 | 07:55 14:10 (WEA 06) | | 06:58 17:31 (WEA 01) | 05:52 | 05:08 | 05:02

| 16:58 78  15:59 (WEA02) | | 19:39 45  18:16 (WEA 01) | 20:30 | 21:13 | 21:31

30 | 07:54 14:10 (WEA 05) | | 06:56 17:32 (WEA 01) | 05:51 | 05:07 | 05:02

| 17:00 80  15:58 (WEA02) | | 19:41 43 18:15 (WEA 01) | 20:31 | 21:14 | 21:31
31 07:52 14:09 (WEA 05) | | 06:53 17:32 (WEA 01) | | 05:06 |
| 17:01 83  15:59 (WEA02) | | 19:43 42 18:14 (WEA01) | | 21:16 |

Sonnenscheinstunden | 264 | 280 | 367 | 414 | 481 | 493
astr.max.maégl.Beschattung | 2212 | 2437 | 2254 | 203 | |
Red.Sonnenscheinwahrsch. | 0,16 | 0,29 | 0,30 | 0,39 | |
Reduktion Betriebsdauer | 0,90 | 0,90 | 0,90 | 0,90 | |
Reduktion Windrichtung | 0,69 | 0,73 | 0,73 | 0,72 | |
Gesamte Reduktion | 0,10 | 0,19 | 0,19 | 0,25 | |
Met.wahrsch.Beschattung | 210 | 455 | 437 | 50 | |

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

Tag im Monat

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

Minuten mit Schatten

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

winADDPN 4 N 477 | EMN Intarnatinnal A/C Tal LdAK Q& 28 44 A4 unans amd Al windnra@amd Al

71119072 1432 1 21 windPRO .

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



Projekt: Beschreibung:

St. Gangloff Zusatzbelastung = Gesamtbelastung

4165-23-S2

SHADOW - Kalender

Berechnung: ZB = GB / Hauptergebnis und Listen Schattenrezeptor: IP 24 - An der Autobahnabfahrt 1

Annahmen fiir Schattenwurfberechnung

| Juli

1]05:03

| 21:30

2| 05:04

| 21:30

3 05:04

| 21:30

41 05:05

| 21:29

5| 05:06

| 21:29

6 | 05:07

| 21:28

7 | 05:07

| 21:28

8 05:08

| 21:27

9| 05:09

| 21:27

10 | 05:10

| 21:26

11]05:11

| 21:25

12 | 05:12

| 21:24

13| 05:13

| 21:24

14| 05:14

| 21:23

15| 05:15

| 21:22

16 | 05:17

| 21:21

17| 05:18

| 21:20

18 | 05:19

| 21:19

19| 05:20

| 21:18

20 | 05:21

| 21:17

21| 05:23

| 21:15

22| 05:24

| 21:14

23] 05:25

| 21:13

24 | 05:27

| 21:12

25| 05:28

| 21:10

26 | 05:29

| 21:09

27 | 05:31

| 21:08

28 | 05:32

| 21:06

291 05:33

| 21:05

30 | 05:35

| 21:03

31]05:36

| 21:02

Sonnenscheinstunden | 497
astr.max.maégl.Beschattung |
Red.Sonnenscheinwahrsch. |
Reduktion Betriebsdauer |
Reduktion Windrichtung |
Gesamte Reduktion |
Met.wahrsch.Beschattung |

| August

| 05:38
| 21:00
| 05:39
| 20:59
| 05:41
| 20:57
05:42
0:55
5:44
0:54
5:45
0:52
5:47
0:50
5: 48

oS¢
B
@

550
0:47
5:51
045

a
ol
w

043
5:54
0:41
556

oS¢
W
O

557
0:37
5:59
036

D C
S
S

034
6:02
0:32
603

(=X
W e
=]

605
0:28
6:07
026

D C
S
@

024
6:10
0:22
611

(=X
o
o

613
0:17
6:14
015

D C
-
(o)}

013
6:17
0:11
619

(=X
S
o

6 21
0:07
6:22
0:05
6:24
0:03
451

NONONONONONONONONONONONONONONONONONONONONONONONONONONONO

| September
| 06:25

| 20:00

| 06:27

| 19:58

| 06:28

| 19:56

| 06:30

| 19:54

| 06:31

| 19:52 13
| 06:33

| 19:49 21
| 06:35

| 19:47 26
| 06:36

| 19:45 31
| 06:38

| 19:43 34
| 06:39

| 19:41 37
| 06:41

| 19:38 40
| 06:42

| 19:36 42
| 06:44

| 19:34 44
| 06:45

| 19:32 45
| 06:47

| 19:29 46
| 06:48

| 19:27 48
| 06:50

| 19:25 48
| 06:52

| 19:23 50
| 06:53

| 19:20 50
| 06:55

| 19:18 50
| 06:56

| 19:16 50
| 06:58

| 19:13 50
| 06:59

| 19:11 50
| 07:01

| 19:09 71
| 07:02

| 19:07 80
| 07:04

| 19:04 86
| 07:06

| 19:02 92
| 07:07

| 19:00 95
| 07:09

| 18:58 97
| 07:10

| 18:55 929
|

|

| 380

| 1395
| 0,39
| 0,90
| 0,72
| 0,25
| 351

Lizenzierter Anwender:

IEL GmbH

Kirchdorfer StraBe 26
DE-26603 Aurich
+49 4941 9558 0
Marksfeldt / marksfeldt@iel-gmbh.de

Berechnet:

21.11.2023 14:31/4.0.422

Sonnenscheinwahrscheinlichkeit S (Mittlere tégliche Sonnenstunden) [COBURG]

Jan Feb Mar

Apr

Mai

Jun  Jul

Aug Sep Okt Nov Dez

1,33 2,87 3,57 5,34 6,94 6,20 7,68 6,91 4,99 3,28 1,59 1,18

Betriebsdauer je Sektor
N NNO ONO O 0OSO SSO S SSw wSw W  WNW NNW Summe
407 415 593 512 301 280 448 949 1.644 1.122 767 406 7.845

Startwindgeschwindigkeit: Startwindgeschw. aus Leistungskennlinie

| Oktober
| 07:12
| 18:53 100
| 07:14
| 18:51 100
| 07:15
| 18:49 100
| 07:17
| 18:47 98
17:42 (WEA 01) | 07:18
17:55 (WEA 01) | 18:44 94
17:37 (WEA 01) | 07:20
17:58 (WEA 01) | 18:42 88
17:35 (WEA 01) | 07:22
18:01 (WEA 01) | 18:40 76
17:31 (WEA 01) | 07:23
18:02 (WEA 01) | 18:38 78
17:30 (WEA 01) | 07:25
18:04 (WEA 01) | 18:36 78
17:27 (WEA 01) | 07:26
18:04 (WEA 01) | 18:33 80
17:26 (WEA 01) | 07:28
18:06 (WEA 01) | 18:31 81
17:24 (WEA 01) | 07:30
18:06 (WEA 01) | 18:29 81
17:23 (WEA 01) | 07:31
18:07 (WEA 01) | 18:27 83
17:21 (WEA 01) | 07:33
18:06 (WEA 01) | 18:25 83
17:21 (WEA 01) | 07:35
18:07 (WEA 01) | 18:23 83
17:19 (WEA 01) | 07:36
18:07 (WEA 01) | 18:21 84
17:19 (WEA 01) | 07:38
18:07 (WEA 01) | 18:19 84
17:17 (WEA 01) | 07:40
18:07 (WEA 01) | 18:16 84
17:17 (WEA 01) | 07:41
18:07 (WEA 01) | 18:14 84
17:16 (WEA 01) | 07:43
18:06 (WEA 01) | 18:12 84
17:16 (WEA 01) | 07:45
18:06 (WEA 01) | 18:10 84
17:15 (WEA 01) | 07:46
18:05 (WEA 01) | 18:08 83
17:15 (WEA 01) | 07:48
18:05 (WEA 01) | 18:06 83
15:09 (WEA 05) | 07:50
18:04 (WEA 01) | 18:04 82
15:04 (WEA 05) | 06:51
18:03 (WEA 01) | 17:02 81
15:00 (WEA 05) | 06:53
18:03 (WEA 01) | 17:01 81
14:55 (WEA 05) | 06:55
18:01 (WEA 01) | 16:59 79
14:53 (WEA 05) | 06:57
18:01 (WEA 01) | 16:57 79
14:49 (WEA 05) | 06:58
17:59 (WEA 01) | 16:55 86
14:47 (WEA 05) | 07:00
17:58 (WEA 01) | 16:53 91
| 07:02
| 16:51 94
| 333
| 2646
| 0,31
| 0,90
| 0,73
| 0,20
| 524

| November

14:44 (WEA 05) | 07:03
17:56 (WEA 01) | 16:49
14:42 (WEA 05) | 07:05
17:54 (WEA 01) | 16:48
14:40 (WEA 05) | 07:07
17:53 (WEA 01) | 16:46
14:38 (WEA 05) | 07:09
17:50 (WEA 01) | 16:44
14:37 (WEA 05) | 07:10
17:47 (WEA 01) | 16:42
14:35 (WEA 05) | 07:12
17:43 (WEA 01) | 16:41
14:33 (WEA 05) | 07:14
15:49 (WEA 05) | 16:39
14:32 (WEA 05) | 07:15
15:50 (WEA 05) | 16:38
14:32 (WEA 05) | 07:17
15:50 (WEA 05) | 16:36
14:30 (WEA 05) | 07:19
15:50 (WEA 05) | 16:34
14:29 (WEA 05) | 07:21
15:50 (WEA 05) | 16:33
14:29 (WEA 05) | 07:22
15:50 (WEA 05) | 16:31
14:27 (WEA 05) | 07:24
15:50 (WEA 05) | 16:30
14:27 (WEA 05) | 07:26
15:50 (WEA 05) | 16:29
14:27 (WEA 05) | 07:27
15:50 (WEA 05) | 16:27
14:26 (WEA 05) | 07:29
15:50 (WEA 05) | 16:26
14:25 (WEA 05) | 07:31
15:49 (WEA 05) | 16:25
14:25 (WEA 05) | 07:32
15:49 (WEA 05) | 16:23
14:25 (WEA 05) | 07:34
15:49 (WEA 05) | 16:22
14:25 (WEA 05) | 07:36
15:49 (WEA 05) | 16:21
14:24 (WEA 05) | 07:37
15:48 (WEA 05) | 16:20
14:25 (WEA 05) | 07:39
15:48 (WEA 05) | 16:19
14:25 (WEA 05) | 07:40
15:48 (WEA 05) | 16:18
14:25 (WEA 05) | 07:42
15:47 (WEA 05) | 16:17
13:26 (WEA 05) | 07:44
14:47 (WEA 05) | 16:16
13:25 (WEA 05) | 07:45
14:46 (WEA 05) | 16:15
13:26 (WEA 05) | 07:47
14:45 (WEA 05) | 16:14
13:26 (WEA 05) | 07:48
14:45 (WEA 05) | 16:13
13:27 (WEA 05) | 07:50
15:19 (WEA 02) | 16:12
13:28 (WEA 05) | 07:51
15:22 (WEA 02) | 16:12
13:28 (WEA 05) |

15:24 (WEA 02) |

270

96
9
96
97
96
95
93
91
89
85
83
80
77
79
77
76
74
69
63
57
56
56
55
50
53
58
63
65
70

72

2267
0,18
0,90
0,72
0,11

255

| Dezember

13:28 (WEA 05) | 07:52
15:25 (WEA 02) | 16:11
13:29 (WEA 05) | 07:54
15:26 (WEA 02) | 16:10
13:30 (WEA 05) | 07:55
15:27 (WEA 02) | 16:10
13:31 (WEA 05) | 07:56
15:28 (WEA 02) | 16:09
13:32 (WEA 05) | 07:58
15:29 (WEA 02) | 16:09
13:34 (WEA 05) | 07:59
15:30 (WEA 02) | 16:08
13:35 (WEA 05) | 08:00
15:30 (WEA 02) | 16:08
13:35 (WEA 05) | 08:01
15:29 (WEA 02) | 16:08
13:37 (WEA 05) | 08:02
15:30 (WEA 02) | 16:08
13:39 (WEA 05) | 08:04
15:30 (WEA 02) | 16:07
13:40 (WEA 05) | 08:05
15:30 (WEA 02) | 16:07
13:42 (WEA 05) | 08:06
15:30 (WEA 02) | 16:07
13:42 (WEA 06) | 08:07
15:30 (WEA 02) | 16:07
13:39 (WEA 06) | 08:08
15:30 (WEA 02) | 16:07
13:37 (WEA 06) | 08:08
15:29 (WEA 02) | 16:07
13:35 (WEA 06) | 08:09
15:29 (WEA 02) | 16:07
13:34 (WEA 06) | 08:10
15:29 (WEA 02) | 16:08
13:34 (WEA 06) | 08:11
15:29 (WEA 02) | 16:08
13:33 (WEA 06) | 08:12
15:28 (WEA 02) | 16:08
13:32 (WEA 06) | 08:12
15:27 (WEA 02) | 16:08
13:32 (WEA 06) | 08:13
15:26 (WEA 02) | 16:09
13:31 (WEA 06) | 08:13
15:26 (WEA 02) | 16:09
13:31 (WEA 06) | 08:14
15:25 (WEA 02) | 16:10
13:31 (WEA 06) | 08:14
15:22 (WEA 02) | 16:10
11:25 (WEA 09) | 08:15
15:19 (WEA 02) | 16:11
11:22 (WEA 09) | 08:15
14:13 (WEA 06) | 16:12
11:20 (WEA 09) | 08:15
14:13 (WEA 06) | 16:12
11:19 (WEA 09) | 08:15
14:13 (WEA 06) | 16:13
11:17 (WEA 09) | 08:16
14:13 (WEA 06) | 16:14
11:17 (WEA 09) | 08:16
14:14 (WEA 06) | 16:15

| 08:16

| 16:16
249

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

Tag im Monat

Sonnenaufgang  (SS:MM)

Sonnenuntergang (SS:MM)

winADDPN 4 N 477 | EMN Intarnatinnal A/C Tal LdAK Q& 28 44 A4 unans amd Al windnra@amd Al

Minuten mit Schatten

Zeitpunkt (SS:MM) Schattenanfang

Zeitpunkt (SS:MM) Schattenende

73
75
78
78
81
82
82
83
83
85
85
84
86
85
85
86
86
87
86
86
86
86
86
85
87
86
86
87
85
85
85
2600
0,15
0,90
0,65

0,08
219

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

11:16 (WEA 09)
14:14 (WEA 06)
11:16 (WEA 09)
14:15 (WEA 06)
11:15 (WEA 09)
14:15 (WEA 06)
11:16 (WEA 09)
14:16 (WEA 06)
11:15 (WEA 09)
14:17 (WEA 06)
11:15 (WEA 09)
14:17 (WEA 06)
11:16 (WEA 09)
14:18 (WEA 06)
11:15 (WEA 09)
14:18 (WEA 06)
11:15 (WEA 09)
14:18 (WEA 06)
11:15 (WEA 09)
14:19 (WEA 06)
11:15 (WEA 09)
14:19 (WEA 06)
11:16 (WEA 09)
14:19 (WEA 06)
11:16 (WEA 09)
14:20 (WEA 06)
11:16 (WEA 09)
14:20 (WEA 06)
11:17 (WEA 09)
14:21 (WEA 06)
11:17 (WEA 09)
14:21 (WEA 06)
11:18 (WEA 09)
14:22 (WEA 06)
11:17 (WEA 09)
14:22 (WEA 06)
11:18 (WEA 09)
14:23 (WEA 06)
11:18 (WEA 09)
14:22 (WEA 06)
11:19 (WEA 09)
14:23 (WEA 06)
11:19 (WEA 09)
14:23 (WEA 06)
11:20 (WEA 09)
14:24 (WEA 06)
11:20 (WEA 09)
14:24 (WEA 06)
11:21 (WEA 09)
14:26 (WEA 06)
11:22 (WEA 09)
14:26 (WEA 06)
11:22 (WEA 09)
14:26 (WEA 06)
11:22 (WEA 09)
14:27 (WEA 06)
11:23 (WEA 09)
14:27 (WEA 06)
11:24 (WEA 09)
14:27 (WEA 06)
11:24 (WEA 09)
14:28 (WEA 06)

711190172 1422 1 22 windPRO “




Projekt: Beschreibung: Lizenzierter Anwender:
St. Gangloff Zusatzbelastung = Gesamtbelastung IEL GmbH
3 Kirchdorfer StraBe 26
4165-23-S2 DE-26603 Aurich
+49 4941 9558 0
Marksfeldt / marksfeldt@iel-gmbh.de

Berechnet:

21.11.2023 14:31/4.0.422

SHADOW - Kalender

Berechnung: ZB = GB / Hauptergebnis und Listen Schattenrezeptor: IP 25 - Rosa-Luxemburg-Platz 18
ii Sonnenscheinwahrscheinlichkeit S (Mittlere tagliche Sonnenstunden) [COBURG]
Annahmen fiir Schattenwurfberechnung Jan Feb Mé&r Apr Mai Jun Jul Aug Sep Okt Nov Dez
1,33 2,87 3,57 534 6,94 6,20 7,68 6,91 4,99 3,28 1,59 1,18

Betriebsdauer je Sektor

N NNO ONO O 0OSO SSO S SSw wSw W  WNW NNW Summe
407 415 593 512 301 280 448 949 1.644 1.122 767 406 7.845
Startwindgeschwindigkeit: Startwindgeschw. aus Leistungskennlinie

|Januar |Februar |Mirz | April | Mai | Juni | Juli |August | Sep efOktober |N ber D b

108:16 | 07:51 | 07:00 | 06:51 | 05:49 | 05:05 | 05:03 | 05:38 | 06:25 | 07:12 | 07:03 | 07:52

| 16:17 | 17:03 | 17:53 | 19:44 | 20:33 | 21:17 | 21:30 | 21:00 | 20:01 | 18:53 | 16:49 | 16:11

2| 08:16 | 07:49 | 06:57 | 06:49 | 05:47 | 05:05 | 05:04 | 05:39 | 06:27 | 07:14 | 07:05 | 07:54

| 16:18 | 17:05 | 17:54 | 19:46 | 20:35 | 21:18 | 21:30 | 20:59 | 19:58 | 18:51 | 16:48 | 16:10

3 08:16 | 07:48 | 06:55 | 06:47 | 05:45 | 05:04 | 05:04 | 05:41 | 06:28 | 07:15 | 07:07 | 07:55

| 16:19 | 17:07 | 17:56 | 19:48 | 20:36 | 21:19 | 21:30 | 20:57 | 19:56 | 18:49 | 16:46 | 16:10

4| 08:16 | 07:46 | 06:53 | 06:45 | 05:43 | 05:03 | 05:05 | 05:42 | 06:30 | 07:17 | 07:09 | 07:56

| 16:20 | 17:08 | 17:58 | 19:49 | 20:38 | 21:20 | 21:29 | 20:55 | 19:54 | 18:47 | 16:44 | 16:09

5 08:15 | 07:45 | 06:51 | 06:42 | 05:41 | 05:03 | 05:06 | 05:44 | 06:31 | 07:18 | 07:10 | 07:58

| 16:21 | 17:10 | 18:00 | 19:51 | 20:39 | 21:21 | 21:29 | 20:54 | 19:52 | 18:44 | 16:42 | 16:09

6 | 08:15 | 07:43 | 06:49 | 06:40 | 05:40 | 05:02 | 05:07 | 05:45 | 06:33 | 07:20 | 07:12 | 07:59

| 16:23 | 17:12 | 18:01 | 19:53 | 20:41 | 21:22 | 21:28 | 20:52 | 19:50 | 18:42 | 16:41 | 16:08

7 | 08:15 | 07:41 | 06:47 | 06:38 | 05:38 | 05:01 | 05:07 | 05:47 | 06:34 | 07:22 | 07:14 | 08:00

| 16:24 | 17:14 | 18:03 | 19:54 | 20:43 | 21:23 | 21:28 | 20:50 | 19:47 | 18:40 | 16:39 | 16:08

8 08:14 | 07:40 | 06:45 | 06:36 | 05:36 | 05:01 | 05:08 | 05:48 | 06:36 | 07:23 | 07:16 | 08:01

| 16:25 | 17:16 | 18:05 | 19:56 | 20:44 | 21:23 | 21:27 | 20:49 | 19:45 | 18:38 | 16:38 | 16:08

9| 08:14 | 07:38 | 06:42 | 06:34 | 05:35 | 05:00 | 05:09 | 05:50 | 06:38 | 07:25 | 07:17 | 08:03

| 16:26 | 17:17 | 18:06 | 19:57 | 20:46 | 21:24 | 21:27 | 20:47 | 19:43 | 18:36 | 16:36 | 16:07

10 | 08:13 | 07:36 | 06:40 | 06:31 | 05:33 | 05:00 | 05:10 | 05:51 | 06:39 | 07:26 | 07:19 | 08:04

| 16:28 | 17:19 | 18:08 | 19:59 | 20:47 | 21:25 | 21:26 | 20:45 | 19:41 | 18:33 | 16:34 | 16:07

111 08:13 | 07:35 | 06:38 | 06:29 | 05:31 | 05:00 | 05:11 | 05:53 | 06:41 | 07:28 | 07:21 | 08:05

| 16:29 | 17:21 | 18:10 | 20:01 | 20:49 | 21:26 | 21:25 | 20:43 | 19:38 | 18:31 | 16:33 | 16:07

12 ] 08:12 | 07:33 | 06:36 | 06:27 | 05:30 | 04:59 | 05:12 | 05:54 | 06:42 | 07:30 | 07:22 | 08:06

| 16:31 | 17:23 | 18:11 | 20:02 | 20:50 | 21:26 | 21:24 | 20:41 | 19:36 | 18:29 | 16:31 | 16:07

131 08:12 | 07:31 | 06:34 | 06:25 | 05:28 | 04:59 | 05:13 | 05:56 | 06:44 | 07:31 | 07:24 | 08:07

| 16:32 | 17:25 | 18:13 | 20:04 | 20:52 | 21:27 | 21:24 | 20:39 | 19:34 | 18:27 | 16:30 | 16:07

14 | 08:11 | 07:29 | 06:31 | 06:23 | 05:27 | 04:59 | 05:14 | 05:57 | 06:45 | 07:33 | 07:26 | 08:08

| 16:33 | 17:26 | 18:15 | 20:06 | 20:53 | 21:28 | 21:23 | 20:38 | 19:32 | 18:25 | 16:29 | 16:07

15 | 08:10 | 07:27 | 06:29 | 06:21 | 05:25 | 04:59 | 05:15 | 05:59 | 06:47 | 07:35 | 07:27 | 08:09

| 16:35 | 17:28 | 18:16 | 20:07 | 20:55 | 21:28 | 21:22 | 20:36 | 19:29 | 18:23 | 16:27 | 16:07

16 | 08:09 | 07:25 | 06:27 | 06:19 | 05:24 | 04:59 | 05:17 | 06:00 | 06:48 | 07:36 | 07:29 | 08:09

| 16:36 | 17:30 | 18:18 | 20:09 | 20:56 | 21:29 | 21:21 | 20:34 | 19:27 | 18:21 | 16:26 | 16:07

17 | 08:09 | 07:24 | 06:25 | 06:16 | 05:22 | 04:59 | 05:18 | 06:02 | 06:50 | 07:38 | 07:31 | 08:10

| 16:38 | 17:32 | 18:20 | 20:10 | 20:58 | 21:29 | 21:20 | 20:32 | 19:25 | 18:19 | 16:25 | 16:07

18 | 08:08 | 07:22 | 06:23 | 06:14 | 05:21 | 04:59 | 05:19 | 06:03 | 06:52 | 07:40 | 07:32 | 08:11

| 16:40 | 17:33 | 18:21 | 20:12 | 20:59 | 21:30 | 21:19 | 20:30 | 19:23 | 18:16 | 16:23 | 16:08

19 | 08:07 | 07:20 | 06:20 | 06:12 | 05:20 | 04:59 | 05:20 | 06:05 | 06:53 | 07:41 | 07:34 | 08:12

| 16:41 | 17:35 | 18:23 | 20:14 | 21:00 | 21:30 | 21:18 | 20:28 | 19:20 | 18:14 | 16:22 | 16:08

20 | 08:06 | 07:18 | 06:18 | 06:10 | 05:18 | 04:59 | 05:21 | 06:07 | 06:55 | 07:43 | 07:36 | 08:12

| 16:43 | 17:37 | 18:25 | 20:15 | 21:02 | 21:30 | 21:17 | 20:26 | 19:18 | 18:12 | 16:21 | 16:08

21 | 08:05 | 07:16 | 06:16 | 06:08 | 05:17 | 04:59 | 05:23 | 06:08 | 06:56 | 07:45 | 07:37 | 08:13

| 16:44 | 17:39 | 18:26 | 20:17 | 21:03 | 21:31 | 21:15 | 20:24 | 19:16 | 18:10 | 16:20 | 16:09

22 | 08:04 | 07:14 | 06:14 | 06:06 | 05:16 | 04:59 | 05:24 | 06:10 | 06:58 | 07:46 | 07:39 | 08:13

| 16:46 | 17:41 | 18:28 | 20:19 | 21:05 | 21:31 | 21:14 | 20:22 | 19:13 | 18:08 | 16:19 | 16:09

23| 08:03 | 07:12 | 06:11 | 06:04 | 05:14 | 04:59 | 05:25 | 06:11 | 06:59 | 07:48 | 07:40 | 08:14

| 16:48 | 17:42 | 18:30 | 20:20 | 21:06 | 21:31 | 21:13 | 20:20 | 19:11 | 18:06 | 16:18 | 16:10

24| 08:01 | 07:10 | 06:09 | 06:02 | 05:13 | 05:00 | 05:27 | 06:13 | 07:01 | 07:50 | 07:42 | 08:14

| 16:49 | 17:44 | 18:31 | 20:22 | 21:07 | 21:31 | 21:12 | 20:18 | 19:09 | 18:04 | 16:17 | 16:10

25| 08:00 | 07:08 | 06:07 | 06:00 | 05:12 | 05:00 | 05:28 | 06:14 | 07:02 | 06:51 | 07:44 | 08:15

| 16:51 | 17:46 | 18:33 | 20:23 | 21:09 | 21:31 | 21:10 | 20:15 | 19:07 | 17:02 | 16:16 | 16:11

26 | 07:59 | 07:06 | 06:05 | 05:58 | 05:11 | 05:00 | 05:29 | 06:16 | 07:04 | 06:53 | 07:45 | 08:15

| 16:53 | 17:47 | 18:35 | 20:25 | 21:10 | 21:31 | 21:09 | 20:13 | 19:04 | 17:00 | 16:15 | 16:12

27 | 07:58 | 07:04 | 06:02 | 05:56 | 05:10 | 05:01 | 05:31 | 06:17 | 07:06 | 06:55 | 07:47 | 08:15

| 16:54 | 17:49 | 18:36 | 20:27 | 21:11 | 21:31 | 21:08 | 20:11 | 19:02 | 16:59 | 16:14 | 16:12

28 | 07:56 | 07:02 | 06:00 | 05:54 | 05:09 | 05:01 | 05:32 | 06:19 | 07:07 | 06:57 | 07:48 | 08:16

| 16:56 | 17:51 | 18:38 | 20:28 | 21:12 | 21:31 | 21:06 | 20:09 | 19:00 | 16:57 | 16:13 | 16:13

29 | 07:55 | | 06:58 | 05:52 | 05:08 | 05:02 | 05:33 | 06:21 | 07:09 | 06:58 | 07:50 | 08:16

| 16:58 | | 19:39 | 20:30 | 21:13 | 21:31 | 21:05 | 20:07 | 18:58 | 16:55 | 16:12 | 16:14

30 | 07:54 | | 06:56 | 05:51 | 05:07 | 05:02 | 05:35 | 06:22 | 07:10 | 07:00 | 07:51 | 08:16

| 17:00 | | 19:41 | 20:31 | 21:15 | 21:31 | 21:03 | 20:05 | 18:55 | 16:53 | 16:12 | 16:15

31| 07:52 | | 06:53 | | 05:06 | | 05:36 | 06:24 | | 07:02 | | 08:16

| 17:01 | | 19:43 | | 21:16 | | 21:02 | 20:03 | | 16:51 | | 16:16

Sonnenscheinstunden | 263 | 280 | 367 | 414 | 481 | 493 | 497 | 451 | 380 | 333 | 270 | 249
astr.max.mdgl.Beschattung | | | | | | | | | | | |
Red.Sonnenscheinwahrsch. | | | | | | | | | | | |
Reduktion Betriebsdauer | | | | | | | | | | | |
Reduktion Windrichtung | | | | | | | | | | | |
Gesamte Reduktion | | | | | | | | | | | |
Met.wahrsch.Beschattung | | | | | | | | | | | |

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)

winADPN 4 N 477 | EMN Tntarnatinnal 4/C Tal 14 OA K 44 44 wnansr amd Al windnra@armd Al 71119072 1422 1 22 windPRO “



Projekt: Beschreibung: Lizenzierter Anwender:
St. Gangloff Zusatzbelastung = Gesamtbelastung IEL GmbH
3 Kirchdorfer StraBe 26
4165-23-S2 DE-26603 Aurich
+49 4941 9558 0
Marksfeldt / marksfeldt@iel-gmbh.de

Berechnet:

21.11.2023 14:31/4.0.422

SHADOW - Kalender

Berechnung: ZB = GB / Hauptergebnis und Listen Schattenrezeptor: IP 26 - Am Rasthof 2

Annahmen fiir Schattenwurfberechnun Sonnenscheinwahrscheinlichkeit S (Mittlere tagliche Sonnenstunden) [COBURG]
9 Jan Feb Mar Apr Mai Jun Jul Aug Sep Okt Nov Dez

1,33 2,87 3,57 5,34 6,94 6,20 7,68 6,91 4,99 3,28 1,59 1,18

Betriebsdauer je Sektor

N NNO ONO O 0OSO SSO S SSw wSw W  WNW NNW Summe
407 415 593 512 301 280 448 949 1.644 1.122 767 406 7.845
Startwindgeschwindigkeit: Startwindgeschw. aus Leistungskennlinie

|Januar |Februar |Mirz | April | Mai | Juni | Juli |August | Sep efOktober |N ber D b

108:16 | 07:51 | 07:00 | 06:51 | 05:49 | 05:05 | 05:03 | 05:38 | 06:25 | 07:12 | 07:03 | 07:52

| 16:17 | 17:03 | 17:53 | 19:44 | 20:33 | 21:17 | 21:30 | 21:00 | 20:01 | 18:53 | 16:49 | 16:11

2| 08:16 | 07:49 | 06:57 | 06:49 | 05:47 | 05:05 | 05:04 | 05:39 | 06:27 | 07:14 | 07:05 | 07:54

| 16:18 | 17:05 | 17:54 | 19:46 | 20:35 | 21:18 | 21:30 | 20:59 | 19:58 | 18:51 | 16:48 | 16:10

3 08:16 | 07:48 | 06:55 | 06:47 | 05:45 | 05:04 | 05:04 | 05:41 | 06:28 | 07:15 | 07:07 | 07:55

| 16:19 | 17:07 | 17:56 | 19:48 | 20:36 | 21:19 | 21:30 | 20:57 | 19:56 | 18:49 | 16:46 | 16:10

4108:16 | 07:46 | 06:53 | 06:45 | 05:43 | 05:03 | 05:05 | 05:42 | 06:30 | 07:17 | 07:09 | 07:56

| 16:20 | 17:09 | 17:58 | 19:49 | 20:38 | 21:20 | 21:29 | 20:55 | 19:54 | 18:47 | 16:44 | 16:09

5| 08:15 | 07:45 | 06:51 | 06:42 | 05:41 | 05:03 | 05:06 | 05:44 | 06:31 | 07:18 | 07:10 | 07:58

| 16:21 | 17:10 | 18:00 | 19:51 | 20:39 | 21:21 | 21:29 | 20:54 | 19:52 | 18:44 | 16:42 | 16:09

6 | 08:15 | 07:43 | 06:49 | 06:40 | 05:40 | 05:02 | 05:07 | 05:45 | 06:33 | 07:20 | 07:12 | 07:59

| 16:23 | 17:12 | 18:01 | 19:53 | 20:41 | 21:22 | 21:28 | 20:52 | 19:50 | 18:42 | 16:41 | 16:08

7 | 08:15 | 07:41 | 06:47 | 06:38 | 05:38 | 05:01 | 05:07 | 05:47 | 06:35 | 07:22 | 07:14 | 08:00

| 16:24 | 17:14 | 18:03 | 19:54 | 20:43 | 21:23 | 21:28 | 20:50 | 19:47 | 18:40 | 16:39 | 16:08

8 08:14 | 07:40 | 06:45 | 06:36 | 05:36 | 05:01 | 05:08 | 05:48 | 06:36 | 07:23 | 07:16 | 08:01

| 16:25 | 17:16 | 18:05 | 19:56 | 20:44 | 21:23 | 21:27 | 20:49 | 19:45 | 18:38 | 16:38 | 16:08

9| 08:14 | 07:38 | 06:42 | 06:34 | 05:35 | 05:01 | 05:09 | 05:50 | 06:38 | 07:25 | 07:17 | 08:03

| 16:26 | 17:17 | 18:06 | 19:57 | 20:46 | 21:24 | 21:27 | 20:47 | 19:43 | 18:36 | 16:36 | 16:08

10 | 08:13 | 07:36 | 06:40 | 06:31 | 05:33 | 05:00 | 05:10 | 05:51 | 06:39 | 07:26 | 07:19 | 08:04

| 16:28 | 17:19 | 18:08 | 19:59 | 20:47 | 21:25 | 21:26 | 20:45 | 19:41 | 18:33 | 16:34 | 16:07

111 08:13 | 07:35 | 06:38 | 06:29 | 05:31 | 05:00 | 05:11 | 05:53 | 06:41 | 07:28 | 07:21 | 08:05

| 16:29 | 17:21 | 18:10 | 20:01 | 20:49 | 21:26 | 21:25 | 20:43 | 19:38 | 18:31 | 16:33 | 16:07

12 ] 08:12 | 07:33 | 06:36 | 06:27 | 05:30 | 04:59 | 05:12 | 05:54 | 06:42 | 07:30 | 07:22 | 08:06

| 16:31 | 17:23 | 18:11 | 20:02 | 20:50 | 21:26 | 21:24 | 20:41 | 19:36 | 18:29 | 16:31 | 16:07

131 08:12 | 07:31 | 06:34 | 06:25 | 05:28 | 04:59 | 05:13 | 05:56 | 06:44 | 07:31 | 07:24 | 08:07

| 16:32 | 17:25 | 18:13 | 20:04 | 20:52 | 21:27 | 21:24 | 20:39 | 19:34 | 18:27 | 16:30 | 16:07

14 | 08:11 | 07:29 | 06:31 | 06:23 | 05:27 | 04:59 | 05:14 | 05:57 | 06:45 | 07:33 | 07:26 | 08:08

| 16:33 | 17:26 | 18:15 | 20:06 | 20:53 | 21:28 | 21:23 | 20:38 | 19:32 | 18:25 | 16:29 | 16:07

15 | 08:10 | 07:27 | 06:29 | 06:21 | 05:25 | 04:59 | 05:15 | 05:59 | 06:47 | 07:35 | 07:27 | 08:09

| 16:35 | 17:28 | 18:16 | 20:07 | 20:55 | 21:28 | 21:22 | 20:36 | 19:29 | 18:23 | 16:27 | 16:07

16 | 08:09 | 07:26 | 06:27 | 06:19 | 05:24 | 04:59 | 05:17 | 06:00 | 06:48 | 07:36 | 07:29 | 08:09

| 16:36 | 17:30 | 18:18 | 20:09 | 20:56 | 21:29 | 21:21 | 20:34 | 19:27 | 18:21 | 16:26 | 16:07

17 | 08:09 | 07:24 | 06:25 | 06:16 | 05:22 | 04:59 | 05:18 | 06:02 | 06:50 | 07:38 | 07:31 | 08:10

| 16:38 | 17:32 | 18:20 | 20:10 | 20:58 | 21:29 | 21:20 | 20:32 | 19:25 | 18:19 | 16:25 | 16:08

18 | 08:08 | 07:22 | 06:23 | 06:14 | 05:21 | 04:59 | 05:19 | 06:03 | 06:52 | 07:40 | 07:32 | 08:11

| 16:40 | 17:33 | 18:21 | 20:12 | 20:59 | 21:30 | 21:19 | 20:30 | 19:23 | 18:16 | 16:23 | 16:08

19 | 08:07 | 07:20 | 06:20 | 06:12 | 05:20 | 04:59 | 05:20 | 06:05 | 06:53 | 07:41 | 07:34 | 08:12

| 16:41 | 17:35 | 18:23 | 20:14 | 21:00 | 21:30 | 21:18 | 20:28 | 19:20 | 18:14 | 16:22 | 16:08

20 | 08:06 | 07:18 | 06:18 | 06:10 | 05:18 | 04:59 | 05:21 | 06:07 | 06:55 | 07:43 | 07:36 | 08:12

| 16:43 | 17:37 | 18:25 | 20:15 | 21:02 | 21:30 | 21:17 | 20:26 | 19:18 | 18:12 | 16:21 | 16:08

21 | 08:05 | 07:16 | 06:16 | 06:08 | 05:17 | 04:59 | 05:23 | 06:08 | 06:56 | 07:45 | 07:37 | 08:13

| 16:44 | 17:39 | 18:26 | 20:17 | 21:03 | 21:31 | 21:15 | 20:24 | 19:16 | 18:10 | 16:20 | 16:09

22 | 08:04 | 07:14 | 06:14 | 06:06 | 05:16 | 04:59 | 05:24 | 06:10 | 06:58 | 07:46 | 07:39 | 08:13

| 16:46 | 17:41 | 18:28 | 20:19 | 21:05 | 21:31 | 21:14 | 20:22 | 19:14 | 18:08 | 16:19 | 16:09

23| 08:03 | 07:12 | 06:11 | 06:04 | 05:15 | 04:59 | 05:25 | 06:11 | 06:59 | 07:48 | 07:40 | 08:14

| 16:48 | 17:42 | 18:30 | 20:20 | 21:06 | 21:31 | 21:13 | 20:20 | 19:11 | 18:06 | 16:18 | 16:10

24 | 08:01 | 07:10 | 06:09 | 06:02 | 05:13 | 05:00 | 05:27 | 06:13 | 07:01 | 07:50 | 07:42 | 08:14

| 16:49 | 17:44 | 18:31 | 20:22 | 21:07 | 21:31 | 21:12 | 20:18 | 19:09 | 18:04 | 16:17 | 16:10

25| 08:00 | 07:08 | 06:07 | 06:00 | 05:12 | 05:00 | 05:28 | 06:14 | 07:02 | 06:51 | 07:44 | 08:15

| 16:51 | 17:46 | 18:33 | 20:23 | 21:09 | 21:31 | 21:10 | 20:15 | 19:07 | 17:02 | 16:16 | 16:11

26 | 07:59 | 07:06 | 06:05 | 05:58 | 05:11 | 05:00 | 05:29 | 06:16 | 07:04 | 06:53 | 07:45 | 08:15

| 16:53 | 17:48 | 18:35 | 20:25 | 21:10 | 21:31 | 21:09 | 20:13 | 19:04 | 17:01 | 16:15 | 16:12

27 | 07:58 | 07:04 | 06:02 | 05:56 | 05:10 | 05:01 | 05:31 | 06:17 | 07:06 | 06:55 | 07:47 | 08:15

| 16:54 | 17:49 | 18:36 | 20:27 | 21:11 | 21:31 | 21:08 | 20:11 | 19:02 | 16:59 | 16:14 | 16:12

28 | 07:56 | 07:02 | 06:00 | 05:54 | 05:09 | 05:01 | 05:32 | 06:19 | 07:07 | 06:57 | 07:48 | 08:16

| 16:56 | 17:51 | 18:38 | 20:28 | 21:12 | 21:31 | 21:06 | 20:09 | 19:00 | 16:57 | 16:13 | 16:13

29 | 07:55 | | 06:58 | 05:52 | 05:08 | 05:02 | 05:33 | 06:21 | 07:09 | 06:58 | 07:50 | 08:16

| 16:58 | | 19:39 | 20:30 | 21:13 | 21:31 | 21:05 | 20:07 | 18:58 | 16:55 | 16:12 | 16:14

30 | 07:54 | | 06:56 | 05:51 | 05:07 | 05:02 | 05:35 | 06:22 | 07:10 | 07:00 | 07:51 | 08:16

| 17:00 | | 19:41 | 20:31 | 21:15 | 21:31 | 21:03 | 20:05 | 18:55 | 16:53 | 16:12 | 16:15

31| 07:52 | | 06:53 | | 05:06 | | 05:36 | 06:24 | | 07:02 | | 08:16

| 17:01 | | 19:43 | | 21:16 | | 21:02 | 20:03 | | 16:51 | | 16:16

Sonnenscheinstunden | 263 | 280 | 367 | 414 | 481 | 493 | 497 | 451 | 380 | 333 | 270 | 249
astr.max.mdgl.Beschattung | | | | | | | | | | | |
Red.Sonnenscheinwahrsch. | | | | | | | | | | | |
Reduktion Betriebsdauer | | | | | | | | | | | |
Reduktion Windrichtung | | | | | | | | | | | |
Gesamte Reduktion | | | | | | | | | | | |
Met.wahrsch.Beschattung | | | | | | | | | | | |

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)

winADPN 4 N 477 | EMN Tntarnatinnal 4/C Tal 14 OA K 44 44 wnansr amd Al windnra@armd Al 711190172 1422 /124 windPRO “



Projekt: Beschreibung: Lizenzierter Anwender:
St. Gangloff Zusatzbelastung = Gesamtbelastung IEL GmbH
3 Kirchdorfer StraBe 26
4165-23-S2 DE-26603 Aurich
+49 4941 9558 0
Marksfeldt / marksfeldt@iel-gmbh.de

Berechnet:

21.11.2023 14:31/4.0.422

SHADOW - Kalender

Berechnung: ZB = GB / Hauptergebnis und Listen Schattenrezeptor: IP 27 - Dorfstrae 57A

Annahmen fiir Schattenwurfberechnun Sonnenscheinwahrscheinlichkeit S (Mittlere tagliche Sonnenstunden) [COBURG]
9 Jan Feb Mar Apr Mai Jun Jul Aug Sep Okt Nov Dez

1,33 2,87 3,57 5,34 6,94 6,20 7,68 6,91 4,99 3,28 1,59 1,18

Betriebsdauer je Sektor

N NNO ONO O 0OSO SSO S SSw wSw W  WNW NNW Summe
407 415 593 512 301 280 448 949 1.644 1.122 767 406 7.845
Startwindgeschwindigkeit: Startwindgeschw. aus Leistungskennlinie

|Januar |Februar |Mirz | April | Mai | Juni | Juli |August | Sep efOktober |N ber D b

108:16 | 07:51 | 07:00 | 06:51 | 05:49 | 05:06 | 05:03 | 05:38 | 06:25 | 07:12 | 07:03 | 07:52

| 16:17 | 17:03 | 17:53 | 19:44 | 20:33 | 21:17 | 21:30 | 21:00 | 20:00 | 18:53 | 16:50 | 16:11

2| 08:16 | 07:49 | 06:57 | 06:49 | 05:47 | 05:05 | 05:04 | 05:39 | 06:27 | 07:14 | 07:05 | 07:54

| 16:18 | 17:05 | 17:55 | 19:46 | 20:35 | 21:18 | 21:30 | 20:59 | 19:58 | 18:51 | 16:48 | 16:11

3 08:16 | 07:48 | 06:55 | 06:47 | 05:45 | 05:04 | 05:05 | 05:41 | 06:28 | 07:15 | 07:07 | 07:55

| 16:19 | 17:07 | 17:56 | 19:48 | 20:36 | 21:19 | 21:30 | 20:57 | 19:56 | 18:49 | 16:46 | 16:10

4| 08:15 | 07:46 | 06:53 | 06:45 | 05:43 | 05:04 | 05:05 | 05:42 | 06:30 | 07:17 | 07:09 | 07:56

| 16:21 | 17:09 | 17:58 | 19:49 | 20:38 | 21:20 | 21:29 | 20:55 | 19:54 | 18:47 | 16:44 | 16:10

5 08:15 | 07:45 | 06:51 | 06:42 | 05:42 | 05:03 | 05:06 | 05:44 | 06:32 | 07:18 | 07:10 | 07:58

| 16:22 | 17:10 | 18:00 | 19:51 | 20:39 | 21:21 | 21:29 | 20:54 | 19:52 | 18:44 | 16:43 | 16:09

6 | 08:15 | 07:43 | 06:49 | 06:40 | 05:40 | 05:02 | 05:07 | 05:45 | 06:33 | 07:20 | 07:12 | 07:59

| 16:23 | 17:12 | 18:01 | 19:53 | 20:41 | 21:22 | 21:28 | 20:52 | 19:50 | 18:42 | 16:41 | 16:09

7 | 08:15 | 07:41 | 06:47 | 06:38 | 05:38 | 05:02 | 05:08 | 05:47 | 06:35 | 07:22 | 07:14 | 08:00

| 16:24 | 17:14 | 18:03 | 19:54 | 20:42 | 21:22 | 21:28 | 20:50 | 19:47 | 18:40 | 16:39 | 16:08

8 08:14 | 07:40 | 06:45 | 06:36 | 05:37 | 05:01 | 05:09 | 05:48 | 06:36 | 07:23 | 07:15 | 08:01

| 16:25 | 17:16 | 18:05 | 19:56 | 20:44 | 21:23 | 21:27 | 20:48 | 19:45 | 18:38 | 16:38 | 16:08

9| 08:14 | 07:38 | 06:42 | 06:34 | 05:35 | 05:01 | 05:10 | 05:50 | 06:38 | 07:25 | 07:17 | 08:02

| 16:27 | 17:18 | 18:06 | 19:57 | 20:46 | 21:24 | 21:26 | 20:47 | 19:43 | 18:36 | 16:36 | 16:08

10 | 08:13 | 07:36 | 06:40 | 06:32 | 05:33 | 05:00 | 05:10 | 05:51 | 06:39 | 07:26 | 07:19 | 08:03

| 16:28 | 17:19 | 18:08 | 19:59 | 20:47 | 21:25 | 21:26 | 20:45 | 19:41 | 18:34 | 16:35 | 16:08

111 08:13 | 07:35 | 06:38 | 06:29 | 05:32 | 05:00 | 05:11 | 05:53 | 06:41 | 07:28 | 07:21 | 08:05

| 16:29 | 17:21 | 18:10 | 20:01 | 20:49 | 21:26 | 21:25 | 20:43 | 19:38 | 18:31 | 16:33 | 16:07

12 ] 08:12 | 07:33 | 06:36 | 06:27 | 05:30 | 05:00 | 05:12 | 05:54 | 06:42 | 07:30 | 07:22 | 08:06

| 16:31 | 17:23 | 18:12 | 20:02 | 20:50 | 21:26 | 21:24 | 20:41 | 19:36 | 18:29 | 16:32 | 16:07

13 ] 08:11 | 07:31 | 06:34 | 06:25 | 05:28 | 04:59 | 05:14 | 05:56 | 06:44 | 07:31 | 07:24 | 08:07

| 16:32 | 17:25 | 18:13 | 20:04 | 20:52 | 21:27 | 21:23 | 20:39 | 19:34 | 18:27 | 16:30 | 16:07

14 | 08:11 | 07:29 | 06:31 | 06:23 | 05:27 | 04:59 | 05:15 | 05:58 | 06:45 | 07:33 | 07:26 | 08:07

| 16:34 | 17:27 | 18:15 | 20:06 | 20:53 | 21:27 | 21:23 | 20:37 | 19:32 | 18:25 | 16:29 | 16:07

15 | 08:10 | 07:27 | 06:29 | 06:21 | 05:25 | 04:59 | 05:16 | 05:59 | 06:47 | 07:35 | 07:27 | 08:08

| 16:35 | 17:28 | 18:17 | 20:07 | 20:55 | 21:28 | 21:22 | 20:36 | 19:29 | 18:23 | 16:27 | 16:07

16 | 08:09 | 07:25 | 06:27 | 06:19 | 05:24 | 04:59 | 05:17 | 06:01 | 06:49 | 07:36 | 07:29 | 08:09

| 16:37 | 17:30 | 18:18 | 20:09 | 20:56 | 21:29 | 21:21 | 20:34 | 19:27 | 18:21 | 16:26 | 16:08

17 | 08:08 | 07:24 | 06:25 | 06:17 | 05:23 | 04:59 | 05:18 | 06:02 | 06:50 | 07:38 | 07:31 | 08:10

| 16:38 | 17:32 | 18:20 | 20:10 | 20:57 | 21:29 | 21:20 | 20:32 | 19:25 | 18:19 | 16:25 | 16:08

18 | 08:08 | 07:22 | 06:23 | 06:15 | 05:21 | 04:59 | 05:19 | 06:04 | 06:52 | 07:40 | 07:32 | 08:11

| 16:40 | 17:34 | 18:21 | 20:12 | 20:59 | 21:29 | 21:19 | 20:30 | 19:23 | 18:17 | 16:24 | 16:08

19 | 08:07 | 07:20 | 06:20 | 06:12 | 05:20 | 04:59 | 05:20 | 06:05 | 06:53 | 07:41 | 07:34 | 08:11

| 16:41 | 17:35 | 18:23 | 20:14 | 21:00 | 21:30 | 21:18 | 20:28 | 19:20 | 18:15 | 16:22 | 16:08

20 | 08:06 | 07:18 | 06:18 | 06:10 | 05:19 | 04:59 | 05:22 | 06:07 | 06:55 | 07:43 | 07:36 | 08:12

| 16:43 | 17:37 | 18:25 | 20:15 | 21:02 | 21:30 | 21:16 | 20:26 | 19:18 | 18:13 | 16:21 | 16:09

21 | 08:05 | 07:16 | 06:16 | 06:08 | 05:17 | 04:59 | 05:23 | 06:08 | 06:56 | 07:45 | 07:37 | 08:13

| 16:45 | 17:39 | 18:26 | 20:17 | 21:03 | 21:30 | 21:15 | 20:24 | 19:16 | 18:10 | 16:20 | 16:09

22 | 08:04 | 07:14 | 06:14 | 06:06 | 05:16 | 04:59 | 05:24 | 06:10 | 06:58 | 07:46 | 07:39 | 08:13

| 16:46 | 17:41 | 18:28 | 20:18 | 21:04 | 21:31 | 21:14 | 20:22 | 19:14 | 18:08 | 16:19 | 16:10

23| 08:02 | 07:12 | 06:11 | 06:04 | 05:15 | 05:00 | 05:26 | 06:11 | 06:59 | 07:48 | 07:40 | 08:14

| 16:48 | 17:42 | 18:30 | 20:20 | 21:06 | 21:31 | 21:13 | 20:20 | 19:11 | 18:07 | 16:18 | 16:10

24| 08:01 | 07:10 | 06:09 | 06:02 | 05:14 | 05:00 | 05:27 | 06:13 | 07:01 | 07:50 | 07:42 | 08:14

| 16:50 | 17:44 | 18:31 | 20:22 | 21:07 | 21:31 | 21:12 | 20:17 | 19:09 | 18:05 | 16:17 | 16:11

25| 08:00 | 07:08 | 06:07 | 06:00 | 05:12 | 05:00 | 05:28 | 06:14 | 07:03 | 06:51 | 07:43 | 08:15

| 16:51 | 17:46 | 18:33 | 20:23 | 21:08 | 21:31 | 21:10 | 20:15 | 19:07 | 17:03 | 16:16 | 16:11

26 | 07:59 | 07:06 | 06:05 | 05:58 | 05:11 | 05:01 | 05:30 | 06:16 | 07:04 | 06:53 | 07:45 | 08:15

| 16:53 | 17:48 | 18:35 | 20:25 | 21:10 | 21:31 | 21:09 | 20:13 | 19:05 | 17:01 | 16:15 | 16:12

27 | 07:58 | 07:04 | 06:02 | 05:56 | 05:10 | 05:01 | 05:31 | 06:18 | 07:06 | 06:55 | 07:47 | 08:15

| 16:55 | 17:49 | 18:36 | 20:27 | 21:11 | 21:31 | 21:08 | 20:11 | 19:02 | 16:59 | 16:14 | 16:13

28 | 07:56 | 07:02 | 06:00 | 05:55 | 05:09 | 05:02 | 05:32 | 06:19 | 07:07 | 06:57 | 07:48 | 08:15

| 16:56 | 17:51 | 18:38 | 20:28 | 21:12 | 21:31 | 21:06 | 20:09 | 19:00 | 16:57 | 16:13 | 16:13

29 | 07:55 | | 06:58 | 05:53 | 05:08 | 05:02 | 05:34 | 06:21 | 07:09 | 06:58 | 07:49 | 08:16

| 16:58 | | 19:40 | 20:30 | 21:13 | 21:31 | 21:05 | 20:07 | 18:58 | 16:55 | 16:13 | 16:14

30 | 07:54 | | 06:56 | 05:51 | 05:07 | 05:03 | 05:35 | 06:22 | 07:10 | 07:00 | 07:51 | 08:16

| 17:00 | | 19:41 | 20:31 | 21:14 | 21:30 | 21:03 | 20:05 | 18:56 | 16:53 | 16:12 | 16:15

31| 07:52 | | 06:54 | | 05:07 | | 05:37 | 06:24 | | 07:02 | | 08:16

| 17:02 | | 19:43 | | 21:16 | | 21:02 | 20:03 | | 16:51 | | 16:16

Sonnenscheinstunden | 264 | 280 | 367 | 414 | 481 | 493 | 497 | 451 | 380 | 333 | 270 | 249
astr.max.mdgl.Beschattung | | | | | | | | | | | |
Red.Sonnenscheinwahrsch. | | | | | | | | | | | |
Reduktion Betriebsdauer | | | | | | | | | | | |
Reduktion Windrichtung | | | | | | | | | | | |
Gesamte Reduktion | | | | | | | | | | | |
Met.wahrsch.Beschattung | | | | | | | | | | | |

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)

winADPN 4 N 477 | EMN Tntarnatinnal 4/C Tal 14 OA K 44 44 wnansr amd Al windnra@armd Al 7111 9072 14:22 1 28 windPRO “



Projekt: Beschreibung: Lizenzierter Anwender:
St. Gangloff Zusatzbelastung = Gesamtbelastung IEL GmbH
3 Kirchdorfer StraBe 26
4165-23-S2 DE-26603 Aurich
+49 4941 9558 0
Marksfeldt / marksfeldt@iel-gmbh.de

Berechnet:

21.11.2023 14:31/4.0.422

SHADOW - Kalender

Berechnung: ZB = GB / Hauptergebnis und Listen Schattenrezeptor: IP 28 - Dorfstra3e 40A
ii Sonnenscheinwahrscheinlichkeit S (Mittlere tagliche Sonnenstunden) [COBURG]
Annahmen fiir Schattenwurfberechnung Jan Feb Mé&r Apr Mai Jun Jul Aug Sep Okt Nov Dez
1,33 2,87 3,57 5,34 6,94 6,20 7,68 6,91 499 3,28 1,59 1,18

Betriebsdauer je Sektor

N NNO ONO O 0OSO SSO S SSw wSw W  WNW NNW Summe
407 415 593 512 301 280 448 949 1.644 1.122 767 406 7.845
Startwindgeschwindigkeit: Startwindgeschw. aus Leistungskennlinie

|Januar |Februar |Mirz | April | Mai | Juni | Juli |August | Sep efOktober |N ber D b

108:16 | 07:51 | 07:00 | 06:51 | 05:49 | 05:06 | 05:03 | 05:38 | 06:25 | 07:12 | 07:03 | 07:52

| 16:17 | 17:03 | 17:53 | 19:44 | 20:33 | 21:17 | 21:30 | 21:00 | 20:01 | 18:53 | 16:50 | 16:11

2| 08:16 | 07:49 | 06:57 | 06:49 | 05:47 | 05:05 | 05:04 | 05:39 | 06:27 | 07:14 | 07:05 | 07:54

| 16:18 | 17:05 | 17:55 | 19:46 | 20:35 | 21:18 | 21:30 | 20:59 | 19:58 | 18:51 | 16:48 | 16:11

3 08:16 | 07:48 | 06:55 | 06:47 | 05:45 | 05:04 | 05:05 | 05:41 | 06:28 | 07:15 | 07:07 | 07:55

| 16:19 | 17:07 | 17:56 | 19:48 | 20:36 | 21:19 | 21:30 | 20:57 | 19:56 | 18:49 | 16:46 | 16:10

4| 08:15 | 07:46 | 06:53 | 06:45 | 05:43 | 05:04 | 05:05 | 05:42 | 06:30 | 07:17 | 07:09 | 07:56

| 16:21 | 17:09 | 17:58 | 19:49 | 20:38 | 21:20 | 21:29 | 20:55 | 19:54 | 18:47 | 16:44 | 16:10

5 08:15 | 07:45 | 06:51 | 06:42 | 05:42 | 05:03 | 05:06 | 05:44 | 06:32 | 07:18 | 07:10 | 07:58

| 16:22 | 17:10 | 18:00 | 19:51 | 20:39 | 21:21 | 21:29 | 20:54 | 19:52 | 18:44 | 16:43 | 16:09

6 | 08:15 | 07:43 | 06:49 | 06:40 | 05:40 | 05:02 | 05:07 | 05:45 | 06:33 | 07:20 | 07:12 | 07:59

| 16:23 | 17:12 | 18:01 | 19:53 | 20:41 | 21:22 | 21:28 | 20:52 | 19:50 | 18:42 | 16:41 | 16:09

7 | 08:15 | 07:41 | 06:47 | 06:38 | 05:38 | 05:02 | 05:08 | 05:47 | 06:35 | 07:22 | 07:14 | 08:00

| 16:24 | 17:14 | 18:03 | 19:54 | 20:42 | 21:22 | 21:28 | 20:50 | 19:47 | 18:40 | 16:39 | 16:08

8 08:14 | 07:40 | 06:45 | 06:36 | 05:37 | 05:01 | 05:09 | 05:48 | 06:36 | 07:23 | 07:15 | 08:01

| 16:25 | 17:16 | 18:05 | 19:56 | 20:44 | 21:23 | 21:27 | 20:48 | 19:45 | 18:38 | 16:38 | 16:08

9| 08:14 | 07:38 | 06:42 | 06:34 | 05:35 | 05:01 | 05:10 | 05:50 | 06:38 | 07:25 | 07:17 | 08:02

| 16:27 | 17:18 | 18:06 | 19:57 | 20:46 | 21:24 | 21:27 | 20:47 | 19:43 | 18:36 | 16:36 | 16:08

10 | 08:13 | 07:36 | 06:40 | 06:32 | 05:33 | 05:00 | 05:10 | 05:51 | 06:39 | 07:26 | 07:19 | 08:04

| 16:28 | 17:19 | 18:08 | 19:59 | 20:47 | 21:25 | 21:26 | 20:45 | 19:41 | 18:34 | 16:35 | 16:08

111 08:13 | 07:35 | 06:38 | 06:29 | 05:32 | 05:00 | 05:11 | 05:53 | 06:41 | 07:28 | 07:21 | 08:05

| 16:29 | 17:21 | 18:10 | 20:01 | 20:49 | 21:26 | 21:25 | 20:43 | 19:38 | 18:31 | 16:33 | 16:07

12 ] 08:12 | 07:33 | 06:36 | 06:27 | 05:30 | 05:00 | 05:12 | 05:54 | 06:42 | 07:30 | 07:22 | 08:06

| 16:31 | 17:23 | 18:12 | 20:02 | 20:50 | 21:26 | 21:24 | 20:41 | 19:36 | 18:29 | 16:32 | 16:07

131 08:12 | 07:31 | 06:34 | 06:25 | 05:28 | 05:00 | 05:14 | 05:56 | 06:44 | 07:31 | 07:24 | 08:07

| 16:32 | 17:25 | 18:13 | 20:04 | 20:52 | 21:27 | 21:23 | 20:39 | 19:34 | 18:27 | 16:30 | 16:07

14 | 08:11 | 07:29 | 06:31 | 06:23 | 05:27 | 04:59 | 05:15 | 05:58 | 06:45 | 07:33 | 07:26 | 08:07

| 16:34 | 17:27 | 18:15 | 20:06 | 20:53 | 21:28 | 21:23 | 20:37 | 19:32 | 18:25 | 16:29 | 16:07

15 | 08:10 | 07:27 | 06:29 | 06:21 | 05:25 | 04:59 | 05:16 | 05:59 | 06:47 | 07:35 | 07:27 | 08:08

| 16:35 | 17:28 | 18:17 | 20:07 | 20:55 | 21:28 | 21:22 | 20:36 | 19:29 | 18:23 | 16:27 | 16:07

16 | 08:09 | 07:25 | 06:27 | 06:19 | 05:24 | 04:59 | 05:17 | 06:01 | 06:49 | 07:36 | 07:29 | 08:09

| 16:37 | 17:30 | 18:18 | 20:09 | 20:56 | 21:29 | 21:21 | 20:34 | 19:27 | 18:21 | 16:26 | 16:08

17 | 08:08 | 07:24 | 06:25 | 06:17 | 05:23 | 04:59 | 05:18 | 06:02 | 06:50 | 07:38 | 07:31 | 08:10

| 16:38 | 17:32 | 18:20 | 20:10 | 20:57 | 21:29 | 21:20 | 20:32 | 19:25 | 18:19 | 16:25 | 16:08

18 | 08:08 | 07:22 | 06:23 | 06:15 | 05:21 | 04:59 | 05:19 | 06:04 | 06:52 | 07:40 | 07:32 | 08:11

| 16:40 | 17:34 | 18:22 | 20:12 | 20:59 | 21:29 | 21:19 | 20:30 | 19:23 | 18:17 | 16:24 | 16:08

19 | 08:07 | 07:20 | 06:20 | 06:12 | 05:20 | 04:59 | 05:20 | 06:05 | 06:53 | 07:41 | 07:34 | 08:11

| 16:41 | 17:35 | 18:23 | 20:14 | 21:00 | 21:30 | 21:18 | 20:28 | 19:20 | 18:15 | 16:22 | 16:08

20 | 08:06 | 07:18 | 06:18 | 06:10 | 05:19 | 04:59 | 05:22 | 06:07 | 06:55 | 07:43 | 07:36 | 08:12

| 16:43 | 17:37 | 18:25 | 20:15 | 21:02 | 21:30 | 21:17 | 20:26 | 19:18 | 18:13 | 16:21 | 16:09

21 | 08:05 | 07:16 | 06:16 | 06:08 | 05:17 | 04:59 | 05:23 | 06:08 | 06:56 | 07:45 | 07:37 | 08:13

| 16:45 | 17:39 | 18:26 | 20:17 | 21:03 | 21:30 | 21:15 | 20:24 | 19:16 | 18:11 | 16:20 | 16:09

22 | 08:04 | 07:14 | 06:14 | 06:06 | 05:16 | 04:59 | 05:24 | 06:10 | 06:58 | 07:46 | 07:39 | 08:13

| 16:46 | 17:41 | 18:28 | 20:19 | 21:04 | 21:31 | 21:14 | 20:22 | 19:14 | 18:09 | 16:19 | 16:10

23| 08:02 | 07:12 | 06:11 | 06:04 | 05:15 | 05:00 | 05:26 | 06:11 | 06:59 | 07:48 | 07:40 | 08:14

| 16:48 | 17:42 | 18:30 | 20:20 | 21:06 | 21:31 | 21:13 | 20:20 | 19:11 | 18:07 | 16:18 | 16:10

24| 08:01 | 07:10 | 06:09 | 06:02 | 05:14 | 05:00 | 05:27 | 06:13 | 07:01 | 07:50 | 07:42 | 08:14

| 16:50 | 17:44 | 18:31 | 20:22 | 21:07 | 21:31 | 21:12 | 20:18 | 19:09 | 18:05 | 16:17 | 16:11

25| 08:00 | 07:08 | 06:07 | 06:00 | 05:12 | 05:00 | 05:28 | 06:14 | 07:03 | 06:51 | 07:43 | 08:15

| 16:51 | 17:46 | 18:33 | 20:23 | 21:08 | 21:31 | 21:10 | 20:15 | 19:07 | 17:03 | 16:16 | 16:11

26 | 07:59 | 07:06 | 06:05 | 05:58 | 05:11 | 05:01 | 05:30 | 06:16 | 07:04 | 06:53 | 07:45 | 08:15

| 16:53 | 17:48 | 18:35 | 20:25 | 21:10 | 21:31 | 21:09 | 20:13 | 19:05 | 17:01 | 16:15 | 16:12

27 | 07:58 | 07:04 | 06:02 | 05:56 | 05:10 | 05:01 | 05:31 | 06:18 | 07:06 | 06:55 | 07:47 | 08:15

| 16:55 | 17:49 | 18:36 | 20:27 | 21:11 | 21:31 | 21:08 | 20:11 | 19:02 | 16:59 | 16:14 | 16:13

28 | 07:56 | 07:02 | 06:00 | 05:55 | 05:09 | 05:02 | 05:32 | 06:19 | 07:07 | 06:57 | 07:48 | 08:15

| 16:56 | 17:51 | 18:38 | 20:28 | 21:12 | 21:31 | 21:06 | 20:09 | 19:00 | 16:57 | 16:13 | 16:14

29 | 07:55 | | 06:58 | 05:53 | 05:08 | 05:02 | 05:34 | 06:21 | 07:09 | 06:58 | 07:49 | 08:16

| 16:58 | | 19:40 | 20:30 | 21:13 | 21:31 | 21:05 | 20:07 | 18:58 | 16:55 | 16:13 | 16:14

30 | 07:54 | | 06:56 | 05:51 | 05:07 | 05:03 | 05:35 | 06:22 | 07:10 | 07:00 | 07:51 | 08:16

| 17:00 | | 19:41 | 20:31 | 21:14 | 21:30 | 21:03 | 20:05 | 18:56 | 16:53 | 16:12 | 16:15

31| 07:52 | | 06:54 | | 05:07 | | 05:37 | 06:24 | | 07:02 | | 08:16

| 17:02 | | 19:43 | | 21:16 | | 21:02 | 20:03 | | 16:51 | | 16:16

Sonnenscheinstunden | 264 | 280 | 367 | 414 | 481 | 493 | 497 | 451 | 380 | 333 | 270 | 249
astr.max.mdgl.Beschattung | | | | | | | | | | | |
Red.Sonnenscheinwahrsch. | | | | | | | | | | | |
Reduktion Betriebsdauer | | | | | | | | | | | |
Reduktion Windrichtung | | | | | | | | | | | |
Gesamte Reduktion | | | | | | | | | | | |
Met.wahrsch.Beschattung | | | | | | | | | | | |

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)

winADPN 4 N 477 | EMN Tntarnatinnal 4/C Tal 14 OA K 44 44 wnansr amd Al windnra@armd Al 711190172 1422 1 2R windPRO “



Projekt: Beschreibung: Lizenzierter Anwender:
St. Gangloff Zusatzbelastung = Gesamtbelastung IEL GmbH
3 Kirchdorfer StraBe 26
4165-23-S2 DE-26603 Aurich
+49 4941 9558 0
Marksfeldt / marksfeldt@iel-gmbh.de

Berechnet:

21.11.2023 14:31/4.0.422

SHADOW - Kalender

Berechnung: ZB = GB / Hauptergebnis und Listen Schattenrezeptor: IP 29 - Dorfstrae 40B
ii Sonnenscheinwahrscheinlichkeit S (Mittlere tagliche Sonnenstunden) [COBURG]
Annahmen fiir Schattenwurfberechnung Jan Feb Mé&r Apr Mai Jun Jul Aug Sep Okt Nov Dez
1,33 2,87 3,57 5,34 6,94 6,20 7,68 6,91 499 3,28 1,59 1,18

Betriebsdauer je Sektor

N NNO ONO O 0OSO SSO S SSw wSw W  WNW NNW Summe
407 415 593 512 301 280 448 949 1.644 1.122 767 406 7.845
Startwindgeschwindigkeit: Startwindgeschw. aus Leistungskennlinie

|Januar |Februar |Mirz | April | Mai | Juni | Juli |August | Sep efOktober |N ber D b

108:16 | 07:51 | 07:00 | 06:51 | 05:49 | 05:06 | 05:03 | 05:38 | 06:25 | 07:12 | 07:03 | 07:52

| 16:17 | 17:03 | 17:53 | 19:44 | 20:33 | 21:17 | 21:30 | 21:00 | 20:01 | 18:53 | 16:50 | 16:11

2| 08:16 | 07:49 | 06:57 | 06:49 | 05:47 | 05:05 | 05:04 | 05:39 | 06:27 | 07:14 | 07:05 | 07:54

| 16:18 | 17:05 | 17:55 | 19:46 | 20:35 | 21:18 | 21:30 | 20:59 | 19:58 | 18:51 | 16:48 | 16:11

3 08:16 | 07:48 | 06:55 | 06:47 | 05:45 | 05:04 | 05:05 | 05:41 | 06:28 | 07:15 | 07:07 | 07:55

| 16:19 | 17:07 | 17:56 | 19:48 | 20:36 | 21:19 | 21:30 | 20:57 | 19:56 | 18:49 | 16:46 | 16:10

4| 08:15 | 07:46 | 06:53 | 06:45 | 05:43 | 05:04 | 05:05 | 05:42 | 06:30 | 07:17 | 07:09 | 07:56

| 16:21 | 17:09 | 17:58 | 19:49 | 20:38 | 21:20 | 21:29 | 20:55 | 19:54 | 18:47 | 16:44 | 16:10

5 08:15 | 07:45 | 06:51 | 06:42 | 05:42 | 05:03 | 05:06 | 05:44 | 06:32 | 07:18 | 07:10 | 07:58

| 16:22 | 17:10 | 18:00 | 19:51 | 20:39 | 21:21 | 21:29 | 20:54 | 19:52 | 18:44 | 16:43 | 16:09

6 | 08:15 | 07:43 | 06:49 | 06:40 | 05:40 | 05:02 | 05:07 | 05:45 | 06:33 | 07:20 | 07:12 | 07:59

| 16:23 | 17:12 | 18:01 | 19:53 | 20:41 | 21:22 | 21:28 | 20:52 | 19:50 | 18:42 | 16:41 | 16:09

7 | 08:15 | 07:41 | 06:47 | 06:38 | 05:38 | 05:02 | 05:08 | 05:47 | 06:35 | 07:22 | 07:14 | 08:00

| 16:24 | 17:14 | 18:03 | 19:54 | 20:42 | 21:22 | 21:28 | 20:50 | 19:47 | 18:40 | 16:39 | 16:08

8 08:14 | 07:40 | 06:45 | 06:36 | 05:37 | 05:01 | 05:09 | 05:48 | 06:36 | 07:23 | 07:15 | 08:01

| 16:25 | 17:16 | 18:05 | 19:56 | 20:44 | 21:23 | 21:27 | 20:48 | 19:45 | 18:38 | 16:38 | 16:08

9| 08:14 | 07:38 | 06:42 | 06:34 | 05:35 | 05:01 | 05:10 | 05:50 | 06:38 | 07:25 | 07:17 | 08:02

| 16:27 | 17:18 | 18:06 | 19:57 | 20:46 | 21:24 | 21:27 | 20:47 | 19:43 | 18:36 | 16:36 | 16:08

10 | 08:13 | 07:36 | 06:40 | 06:32 | 05:33 | 05:00 | 05:10 | 05:51 | 06:39 | 07:26 | 07:19 | 08:04

| 16:28 | 17:19 | 18:08 | 19:59 | 20:47 | 21:25 | 21:26 | 20:45 | 19:41 | 18:34 | 16:35 | 16:08

111 08:13 | 07:35 | 06:38 | 06:29 | 05:32 | 05:00 | 05:11 | 05:53 | 06:41 | 07:28 | 07:21 | 08:05

| 16:29 | 17:21 | 18:10 | 20:01 | 20:49 | 21:26 | 21:25 | 20:43 | 19:38 | 18:31 | 16:33 | 16:07

12 ] 08:12 | 07:33 | 06:36 | 06:27 | 05:30 | 05:00 | 05:12 | 05:54 | 06:42 | 07:30 | 07:22 | 08:06

| 16:31 | 17:23 | 18:12 | 20:02 | 20:50 | 21:26 | 21:24 | 20:41 | 19:36 | 18:29 | 16:32 | 16:07

131 08:12 | 07:31 | 06:34 | 06:25 | 05:28 | 05:00 | 05:14 | 05:56 | 06:44 | 07:31 | 07:24 | 08:07

| 16:32 | 17:25 | 18:13 | 20:04 | 20:52 | 21:27 | 21:24 | 20:39 | 19:34 | 18:27 | 16:30 | 16:07

14 | 08:11 | 07:29 | 06:31 | 06:23 | 05:27 | 04:59 | 05:15 | 05:58 | 06:45 | 07:33 | 07:26 | 08:07

| 16:34 | 17:27 | 18:15 | 20:06 | 20:53 | 21:28 | 21:23 | 20:37 | 19:32 | 18:25 | 16:29 | 16:07

15 | 08:10 | 07:27 | 06:29 | 06:21 | 05:25 | 04:59 | 05:16 | 05:59 | 06:47 | 07:35 | 07:27 | 08:08

| 16:35 | 17:28 | 18:17 | 20:07 | 20:55 | 21:28 | 21:22 | 20:36 | 19:29 | 18:23 | 16:27 | 16:07

16 | 08:09 | 07:25 | 06:27 | 06:19 | 05:24 | 04:59 | 05:17 | 06:01 | 06:49 | 07:36 | 07:29 | 08:09

| 16:37 | 17:30 | 18:18 | 20:09 | 20:56 | 21:29 | 21:21 | 20:34 | 19:27 | 18:21 | 16:26 | 16:08

17 | 08:08 | 07:24 | 06:25 | 06:17 | 05:23 | 04:59 | 05:18 | 06:02 | 06:50 | 07:38 | 07:31 | 08:10

| 16:38 | 17:32 | 18:20 | 20:10 | 20:57 | 21:29 | 21:20 | 20:32 | 19:25 | 18:19 | 16:25 | 16:08

18 | 08:08 | 07:22 | 06:23 | 06:15 | 05:21 | 04:59 | 05:19 | 06:04 | 06:52 | 07:40 | 07:32 | 08:11

| 16:40 | 17:34 | 18:22 | 20:12 | 20:59 | 21:29 | 21:19 | 20:30 | 19:23 | 18:17 | 16:24 | 16:08

19 | 08:07 | 07:20 | 06:20 | 06:12 | 05:20 | 04:59 | 05:20 | 06:05 | 06:53 | 07:41 | 07:34 | 08:11

| 16:41 | 17:35 | 18:23 | 20:14 | 21:00 | 21:30 | 21:18 | 20:28 | 19:20 | 18:15 | 16:22 | 16:08

20 | 08:06 | 07:18 | 06:18 | 06:10 | 05:19 | 04:59 | 05:22 | 06:07 | 06:55 | 07:43 | 07:36 | 08:12

| 16:43 | 17:37 | 18:25 | 20:15 | 21:02 | 21:30 | 21:17 | 20:26 | 19:18 | 18:13 | 16:21 | 16:09

21 | 08:05 | 07:16 | 06:16 | 06:08 | 05:17 | 04:59 | 05:23 | 06:08 | 06:56 | 07:45 | 07:37 | 08:13

| 16:45 | 17:39 | 18:26 | 20:17 | 21:03 | 21:30 | 21:15 | 20:24 | 19:16 | 18:11 | 16:20 | 16:09

22 | 08:04 | 07:14 | 06:14 | 06:06 | 05:16 | 04:59 | 05:24 | 06:10 | 06:58 | 07:46 | 07:39 | 08:13

| 16:46 | 17:41 | 18:28 | 20:19 | 21:04 | 21:31 | 21:14 | 20:22 | 19:14 | 18:09 | 16:19 | 16:10

23| 08:02 | 07:12 | 06:11 | 06:04 | 05:15 | 05:00 | 05:26 | 06:11 | 06:59 | 07:48 | 07:40 | 08:14

| 16:48 | 17:42 | 18:30 | 20:20 | 21:06 | 21:31 | 21:13 | 20:20 | 19:11 | 18:07 | 16:18 | 16:10

24| 08:01 | 07:10 | 06:09 | 06:02 | 05:14 | 05:00 | 05:27 | 06:13 | 07:01 | 07:50 | 07:42 | 08:14

| 16:50 | 17:44 | 18:31 | 20:22 | 21:07 | 21:31 | 21:12 | 20:18 | 19:09 | 18:05 | 16:17 | 16:11

25| 08:00 | 07:08 | 06:07 | 06:00 | 05:12 | 05:00 | 05:28 | 06:14 | 07:03 | 06:51 | 07:43 | 08:15

| 16:51 | 17:46 | 18:33 | 20:23 | 21:08 | 21:31 | 21:10 | 20:15 | 19:07 | 17:03 | 16:16 | 16:11

26 | 07:59 | 07:06 | 06:05 | 05:58 | 05:11 | 05:01 | 05:30 | 06:16 | 07:04 | 06:53 | 07:45 | 08:15

| 16:53 | 17:48 | 18:35 | 20:25 | 21:10 | 21:31 | 21:09 | 20:13 | 19:05 | 17:01 | 16:15 | 16:12

27 | 07:58 | 07:04 | 06:02 | 05:56 | 05:10 | 05:01 | 05:31 | 06:18 | 07:06 | 06:55 | 07:47 | 08:15

| 16:55 | 17:49 | 18:36 | 20:27 | 21:11 | 21:31 | 21:08 | 20:11 | 19:02 | 16:59 | 16:14 | 16:13

28 | 07:56 | 07:02 | 06:00 | 05:55 | 05:09 | 05:02 | 05:32 | 06:19 | 07:07 | 06:57 | 07:48 | 08:15

| 16:56 | 17:51 | 18:38 | 20:28 | 21:12 | 21:31 | 21:06 | 20:09 | 19:00 | 16:57 | 16:13 | 16:14

29 | 07:55 | | 06:58 | 05:53 | 05:08 | 05:02 | 05:34 | 06:21 | 07:09 | 06:58 | 07:49 | 08:16

| 16:58 | | 19:40 | 20:30 | 21:13 | 21:31 | 21:05 | 20:07 | 18:58 | 16:55 | 16:13 | 16:14

30 | 07:54 | | 06:56 | 05:51 | 05:07 | 05:03 | 05:35 | 06:22 | 07:10 | 07:00 | 07:51 | 08:16

| 17:00 | | 19:41 | 20:31 | 21:14 | 21:30 | 21:03 | 20:05 | 18:56 | 16:53 | 16:12 | 16:15

31| 07:52 | | 06:54 | | 05:07 | | 05:37 | 06:24 | | 07:02 | | 08:16

| 17:02 | | 19:43 | | 21:16 | | 21:02 | 20:03 | | 16:51 | | 16:16

Sonnenscheinstunden | 264 | 280 | 367 | 414 | 481 | 493 | 497 | 451 | 380 | 333 | 270 | 249
astr.max.mdgl.Beschattung | | | | | | | | | | | |
Red.Sonnenscheinwahrsch. | | | | | | | | | | | |
Reduktion Betriebsdauer | | | | | | | | | | | |
Reduktion Windrichtung | | | | | | | | | | | |
Gesamte Reduktion | | | | | | | | | | | |
Met.wahrsch.Beschattung | | | | | | | | | | | |

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)

winADPN 4 N 477 | EMN Tntarnatinnal 4/C Tal 14 OA K 44 44 wnansr amd Al windnra@armd Al 7111 90172 1422 127 windPRO “



Projekt: Beschreibung: Lizenzierter Anwender:
St. Gangloff Zusatzbelastung = Gesamtbelastung IEL GmbH
3 Kirchdorfer StraBe 26
4165-23-S2 DE-26603 Aurich
+49 4941 9558 0
Marksfeldt / marksfeldt@iel-gmbh.de

Berechnet:

21.11.2023 14:31/4.0.422

SHADOW - Kalender

Berechnung: ZB = GB / Hauptergebnis und Listen Schattenrezeptor: IP 30 - Auf dem Berg 1
ii Sonnenscheinwahrscheinlichkeit S (Mittlere tagliche Sonnenstunden) [COBURG]
Annahmen fiir Schattenwurfberechnung Jan Feb Mé&r Apr Mai Jun Jul Aug Sep Okt Nov Dez
1,33 2,87 3,57 5,34 6,94 6,20 7,68 6,91 4,99 3,28 1,59 1,18

Betriebsdauer je Sektor

N NNO ONO O 0OSO SSO S SSw wSw W  WNW NNW Summe
407 415 593 512 301 280 448 949 1.644 1.122 767 406 7.845
Startwindgeschwindigkeit: Startwindgeschw. aus Leistungskennlinie

|Januar |Februar |Mirz | April | Mai | Juni | Juli |August | Sep efOktober |N ber D b

108:16 | 07:51 | 07:00 | 06:51 | 05:49 | 05:06 | 05:03 | 05:38 | 06:25 | 07:12 | 07:04 | 07:53

| 16:17 | 17:03 | 17:53 | 19:45 | 20:33 | 21:17 | 21:31 | 21:00 | 20:01 | 18:53 | 16:50 | 16:11

2| 08:16 | 07:49 | 06:58 | 06:49 | 05:47 | 05:05 | 05:04 | 05:39 | 06:27 | 07:14 | 07:05 | 07:54

| 16:18 | 17:05 | 17:55 | 19:46 | 20:35 | 21:18 | 21:30 | 20:59 | 19:58 | 18:51 | 16:48 | 16:11

3 08:16 | 07:48 | 06:55 | 06:47 | 05:45 | 05:04 | 05:04 | 05:41 | 06:28 | 07:15 | 07:07 | 07:55

| 16:19 | 17:07 | 17:56 | 19:48 | 20:36 | 21:19 | 21:30 | 20:57 | 19:56 | 18:49 | 16:46 | 16:10

4| 08:16 | 07:46 | 06:53 | 06:45 | 05:43 | 05:03 | 05:05 | 05:42 | 06:30 | 07:17 | 07:09 | 07:57

| 16:21 | 17:09 | 17:58 | 19:49 | 20:38 | 21:20 | 21:29 | 20:56 | 19:54 | 18:47 | 16:44 | 16:10

5 08:15 | 07:45 | 06:51 | 06:43 | 05:42 | 05:03 | 05:06 | 05:44 | 06:32 | 07:19 | 07:10 | 07:58

| 16:22 | 17:10 | 18:00 | 19:51 | 20:40 | 21:21 | 21:29 | 20:54 | 19:52 | 18:45 | 16:43 | 16:09

6 | 08:15 | 07:43 | 06:49 | 06:40 | 05:40 | 05:02 | 05:07 | 05:45 | 06:33 | 07:20 | 07:12 | 07:59

| 16:23 | 17:12 | 18:01 | 19:53 | 20:41 | 21:22 | 21:29 | 20:52 | 19:50 | 18:42 | 16:41 | 16:09

7 | 08:15 | 07:42 | 06:47 | 06:38 | 05:38 | 05:02 | 05:08 | 05:47 | 06:35 | 07:22 | 07:14 | 08:00

| 16:24 | 17:14 | 18:03 | 19:54 | 20:43 | 21:23 | 21:28 | 20:50 | 19:47 | 18:40 | 16:39 | 16:08

8 08:14 | 07:40 | 06:45 | 06:36 | 05:36 | 05:01 | 05:09 | 05:48 | 06:36 | 07:23 | 07:16 | 08:02

| 16:25 | 17:16 | 18:05 | 19:56 | 20:44 | 21:24 | 21:27 | 20:49 | 19:45 | 18:38 | 16:38 | 16:08

9| 08:14 | 07:38 | 06:43 | 06:34 | 05:35 | 05:01 | 05:09 | 05:50 | 06:38 | 07:25 | 07:17 | 08:03

| 16:27 | 17:18 | 18:07 | 19:58 | 20:46 | 21:24 | 21:27 | 20:47 | 19:43 | 18:36 | 16:36 | 16:08

10 | 08:14 | 07:37 | 06:40 | 06:32 | 05:33 | 05:00 | 05:10 | 05:51 | 06:39 | 07:27 | 07:19 | 08:04

| 16:28 | 17:19 | 18:08 | 19:59 | 20:47 | 21:25 | 21:26 | 20:45 | 19:41 | 18:34 | 16:35 | 16:08

111 08:13 | 07:35 | 06:38 | 06:29 | 05:32 | 05:00 | 05:11 | 05:53 | 06:41 | 07:28 | 07:21 | 08:05

| 16:29 | 17:21 | 18:10 | 20:01 | 20:49 | 21:26 | 21:25 | 20:43 | 19:39 | 18:31 | 16:33 | 16:07

12 ] 08:12 | 07:33 | 06:36 | 06:27 | 05:30 | 05:00 | 05:12 | 05:54 | 06:42 | 07:30 | 07:23 | 08:06

| 16:31 | 17:23 | 18:12 | 20:02 | 20:50 | 21:27 | 21:25 | 20:41 | 19:36 | 18:29 | 16:32 | 16:07

131 08:12 | 07:31 | 06:34 | 06:25 | 05:28 | 04:59 | 05:13 | 05:56 | 06:44 | 07:32 | 07:24 | 08:07

| 16:32 | 17:25 | 18:13 | 20:04 | 20:52 | 21:27 | 21:24 | 20:40 | 19:34 | 18:27 | 16:30 | 16:07

14 | 08:11 | 07:29 | 06:32 | 06:23 | 05:27 | 04:59 | 05:15 | 05:58 | 06:46 | 07:33 | 07:26 | 08:08

| 16:34 | 17:27 | 18:15 | 20:06 | 20:53 | 21:28 | 21:23 | 20:38 | 19:32 | 18:25 | 16:29 | 16:07

15 | 08:10 | 07:28 | 06:29 | 06:21 | 05:25 | 04:59 | 05:16 | 05:59 | 06:47 | 07:35 | 07:28 | 08:09

| 16:35 | 17:28 | 18:17 | 20:07 | 20:55 | 21:28 | 21:22 | 20:36 | 19:30 | 18:23 | 16:27 | 16:07

16 | 08:10 | 07:26 | 06:27 | 06:19 | 05:24 | 04:59 | 05:17 | 06:01 | 06:49 | 07:36 | 07:29 | 08:09

| 16:37 | 17:30 | 18:18 | 20:09 | 20:56 | 21:29 | 21:21 | 20:34 | 19:27 | 18:21 | 16:26 | 16:08

17 | 08:09 | 07:24 | 06:25 | 06:17 | 05:23 | 04:59 | 05:18 | 06:02 | 06:50 | 07:38 | 07:31 | 08:10

| 16:38 | 17:32 | 18:20 | 20:11 | 20:58 | 21:29 | 21:20 | 20:32 | 19:25 | 18:19 | 16:25 | 16:08

18 | 08:08 | 07:22 | 06:23 | 06:15 | 05:21 | 04:59 | 05:19 | 06:04 | 06:52 | 07:40 | 07:33 | 08:11

| 16:40 | 17:34 | 18:22 | 20:12 | 20:59 | 21:30 | 21:19 | 20:30 | 19:23 | 18:17 | 16:24 | 16:08

19 | 08:07 | 07:20 | 06:20 | 06:13 | 05:20 | 04:59 | 05:20 | 06:05 | 06:53 | 07:41 | 07:34 | 08:12

| 16:41 | 17:35 | 18:23 | 20:14 | 21:01 | 21:30 | 21:18 | 20:28 | 19:20 | 18:15 | 16:22 | 16:08

20 | 08:06 | 07:18 | 06:18 | 06:10 | 05:18 | 04:59 | 05:22 | 06:07 | 06:55 | 07:43 | 07:36 | 08:12

| 16:43 | 17:37 | 18:25 | 20:15 | 21:02 | 21:30 | 21:17 | 20:26 | 19:18 | 18:13 | 16:21 | 16:09

21 | 08:05 | 07:16 | 06:16 | 06:08 | 05:17 | 04:59 | 05:23 | 06:08 | 06:56 | 07:45 | 07:37 | 08:13

| 16:45 | 17:39 | 18:27 | 20:17 | 21:03 | 21:31 | 21:16 | 20:24 | 19:16 | 18:11 | 16:20 | 16:09

22 | 08:04 | 07:14 | 06:14 | 06:06 | 05:16 | 04:59 | 05:24 | 06:10 | 06:58 | 07:47 | 07:39 | 08:14

| 16:46 | 17:41 | 18:28 | 20:19 | 21:05 | 21:31 | 21:14 | 20:22 | 19:14 | 18:09 | 16:19 | 16:10

23| 08:03 | 07:12 | 06:12 | 06:04 | 05:15 | 05:00 | 05:25 | 06:11 | 07:00 | 07:48 | 07:41 | 08:14

| 16:48 | 17:42 | 18:30 | 20:20 | 21:06 | 21:31 | 21:13 | 20:20 | 19:11 | 18:07 | 16:18 | 16:10

24 | 08:02 | 07:10 | 06:09 | 06:02 | 05:14 | 05:00 | 05:27 | 06:13 | 07:01 | 07:50 | 07:42 | 08:14

| 16:50 | 17:44 | 18:31 | 20:22 | 21:07 | 21:31 | 21:12 | 20:18 | 19:09 | 18:05 | 16:17 | 16:11

25| 08:00 | 07:08 | 06:07 | 06:00 | 05:12 | 05:00 | 05:28 | 06:15 | 07:03 | 06:52 | 07:44 | 08:15

| 16:51 | 17:46 | 18:33 | 20:24 | 21:09 | 21:31 | 21:11 | 20:16 | 19:07 | 17:03 | 16:16 | 16:11

26 | 07:59 | 07:06 | 06:05 | 05:58 | 05:11 | 05:01 | 05:29 | 06:16 | 07:04 | 06:53 | 07:45 | 08:15

| 16:53 | 17:48 | 18:35 | 20:25 | 21:10 | 21:31 | 21:09 | 20:14 | 19:05 | 17:01 | 16:15 | 16:12

27 | 07:58 | 07:04 | 06:03 | 05:56 | 05:10 | 05:01 | 05:31 | 06:18 | 07:06 | 06:55 | 07:47 | 08:15

| 16:55 | 17:49 | 18:36 | 20:27 | 21:11 | 21:31 | 21:08 | 20:11 | 19:02 | 16:59 | 16:14 | 16:13

28 | 07:57 | 07:02 | 06:00 | 05:55 | 05:09 | 05:01 | 05:32 | 06:19 | 07:07 | 06:57 | 07:48 | 08:16

| 16:56 | 17:51 | 18:38 | 20:28 | 21:12 | 21:31 | 21:06 | 20:09 | 19:00 | 16:57 | 16:13 | 16:13

29 | 07:55 | | 06:58 | 05:53 | 05:08 | 05:02 | 05:34 | 06:21 | 07:09 | 06:58 | 07:50 | 08:16

| 16:58 | | 19:40 | 20:30 | 21:14 | 21:31 | 21:05 | 20:07 | 18:58 | 16:55 | 16:13 | 16:14

30 | 07:54 | | 06:56 | 05:51 | 05:07 | 05:03 | 05:35 | 06:22 | 07:11 | 07:00 | 07:51 | 08:16

| 17:00 | | 19:41 | 20:32 | 21:15 | 21:31 | 21:03 | 20:05 | 18:56 | 16:53 | 16:12 | 16:15

31| 07:52 | | 06:54 | | 05:07 | | 05:37 | 06:24 | | 07:02 | | 08:16

| 17:02 | | 19:43 | | 21:16 | | 21:02 | 20:03 | | 16:51 | | 16:16

Sonnenscheinstunden | 264 | 280 | 367 | 414 | 481 | 493 | 497 | 451 | 380 | 333 | 270 | 249
astr.max.mdgl.Beschattung | | | | | | | | | | | |
Red.Sonnenscheinwahrsch. | | | | | | | | | | | |
Reduktion Betriebsdauer | | | | | | | | | | | |
Reduktion Windrichtung | | | | | | | | | | | |
Gesamte Reduktion | | | | | | | | | | | |
Met.wahrsch.Beschattung | | | | | | | | | | | |

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)

winADPN 4 N 477 | EMN Tntarnatinnal 4/C Tal 14 OA K 44 44 wnansr amd Al windnra@armd Al 7111 9072 1422 1 28 windPRO “



Projekt: Beschreibung: Lizenzierter Anwender:
St. Gangloff Zusatzbelastung = Gesamtbelastung IEL GmbH
3 Kirchdorfer StraBe 26
4165-23-S2 DE-26603 Aurich
+49 4941 9558 0
Marksfeldt / marksfeldt@iel-gmbh.de

Berechnet:

21.11.2023 14:31/4.0.422

SHADOW - Kalender

Berechnung: ZB = GB / Hauptergebnis und Listen Schattenrezeptor: IP 31 - HauptstraBe 34
ii Sonnenscheinwahrscheinlichkeit S (Mittlere tagliche Sonnenstunden) [COBURG]
Annahmen fiir Schattenwurfberechnung Jan Feb Mé&r Apr Mai Jun Jul Aug Sep Okt Nov Dez
1,33 2,87 3,57 5,34 6,94 6,20 7,68 6,91 4,99 3,28 1,59 1,18

Betriebsdauer je Sektor

N NNO ONO O 0OSO SSO S SSw wSw W  WNW NNW Summe
407 415 593 512 301 280 448 949 1.644 1.122 767 406 7.845
Startwindgeschwindigkeit: Startwindgeschw. aus Leistungskennlinie

|Januar |Februar |Mirz | April | Mai | Juni | Juli |August | Sep efOktober |N ber D b

108:16 | 07:51 | 07:00 | 06:51 | 05:49 | 05:06 | 05:03 | 05:38 | 06:25 | 07:12 | 07:04 | 07:53

| 16:17 | 17:03 | 17:53 | 19:45 | 20:33 | 21:17 | 21:31 | 21:00 | 20:01 | 18:53 | 16:50 | 16:11

2| 08:16 | 07:49 | 06:58 | 06:49 | 05:47 | 05:05 | 05:04 | 05:39 | 06:27 | 07:14 | 07:05 | 07:54

| 16:18 | 17:05 | 17:55 | 19:46 | 20:35 | 21:18 | 21:30 | 20:59 | 19:58 | 18:51 | 16:48 | 16:11

3 08:16 | 07:48 | 06:55 | 06:47 | 05:45 | 05:04 | 05:04 | 05:41 | 06:28 | 07:15 | 07:07 | 07:55

| 16:19 | 17:07 | 17:56 | 19:48 | 20:36 | 21:19 | 21:30 | 20:57 | 19:56 | 18:49 | 16:46 | 16:10

4| 08:16 | 07:46 | 06:53 | 06:45 | 05:43 | 05:03 | 05:05 | 05:42 | 06:30 | 07:17 | 07:09 | 07:57

| 16:21 | 17:09 | 17:58 | 19:49 | 20:38 | 21:20 | 21:29 | 20:56 | 19:54 | 18:47 | 16:44 | 16:10

5 08:15 | 07:45 | 06:51 | 06:43 | 05:42 | 05:03 | 05:06 | 05:44 | 06:32 | 07:19 | 07:11 | 07:58

| 16:22 | 17:10 | 18:00 | 19:51 | 20:40 | 21:21 | 21:29 | 20:54 | 19:52 | 18:45 | 16:43 | 16:09

6 | 08:15 | 07:43 | 06:49 | 06:40 | 05:40 | 05:02 | 05:07 | 05:45 | 06:33 | 07:20 | 07:12 | 07:59

| 16:23 | 17:12 | 18:01 | 19:53 | 20:41 | 21:22 | 21:29 | 20:52 | 19:50 | 18:42 | 16:41 | 16:09

7 | 08:15 | 07:42 | 06:47 | 06:38 | 05:38 | 05:02 | 05:08 | 05:47 | 06:35 | 07:22 | 07:14 | 08:00

| 16:24 | 17:14 | 18:03 | 19:54 | 20:43 | 21:23 | 21:28 | 20:50 | 19:47 | 18:40 | 16:39 | 16:08

8| 08:15 | 07:40 | 06:45 | 06:36 | 05:36 | 05:01 | 05:09 | 05:48 | 06:36 | 07:23 | 07:16 | 08:02

| 16:25 | 17:16 | 18:05 | 19:56 | 20:44 | 21:24 | 21:27 | 20:49 | 19:45 | 18:38 | 16:38 | 16:08

9| 08:14 | 07:38 | 06:43 | 06:34 | 05:35 | 05:01 | 05:09 | 05:50 | 06:38 | 07:25 | 07:17 | 08:03

| 16:27 | 17:18 | 18:07 | 19:58 | 20:46 | 21:24 | 21:27 | 20:47 | 19:43 | 18:36 | 16:36 | 16:08

10 | 08:14 | 07:37 | 06:40 | 06:32 | 05:33 | 05:00 | 05:10 | 05:51 | 06:39 | 07:27 | 07:19 | 08:04

| 16:28 | 17:19 | 18:08 | 19:59 | 20:47 | 21:25 | 21:26 | 20:45 | 19:41 | 18:34 | 16:35 | 16:08

111 08:13 | 07:35 | 06:38 | 06:29 | 05:32 | 05:00 | 05:11 | 05:53 | 06:41 | 07:28 | 07:21 | 08:05

| 16:29 | 17:21 | 18:10 | 20:01 | 20:49 | 21:26 | 21:25 | 20:43 | 19:39 | 18:31 | 16:33 | 16:07

12 ] 08:12 | 07:33 | 06:36 | 06:27 | 05:30 | 05:00 | 05:12 | 05:54 | 06:42 | 07:30 | 07:23 | 08:06

| 16:31 | 17:23 | 18:12 | 20:02 | 20:50 | 21:27 | 21:25 | 20:41 | 19:36 | 18:29 | 16:32 | 16:07

131 08:12 | 07:31 | 06:34 | 06:25 | 05:28 | 04:59 | 05:13 | 05:56 | 06:44 | 07:32 | 07:24 | 08:07

| 16:32 | 17:25 | 18:13 | 20:04 | 20:52 | 21:27 | 21:24 | 20:40 | 19:34 | 18:27 | 16:30 | 16:07

14 | 08:11 | 07:29 | 06:32 | 06:23 | 05:27 | 04:59 | 05:15 | 05:58 | 06:46 | 07:33 | 07:26 | 08:08

| 16:34 | 17:27 | 18:15 | 20:06 | 20:53 | 21:28 | 21:23 | 20:38 | 19:32 | 18:25 | 16:29 | 16:07

15 | 08:10 | 07:28 | 06:29 | 06:21 | 05:25 | 04:59 | 05:16 | 05:59 | 06:47 | 07:35 | 07:28 | 08:09

| 16:35 | 17:28 | 18:17 | 20:07 | 20:55 | 21:28 | 21:22 | 20:36 | 19:30 | 18:23 | 16:27 | 16:07

16 | 08:10 | 07:26 | 06:27 | 06:19 | 05:24 | 04:59 | 05:17 | 06:01 | 06:49 | 07:36 | 07:29 | 08:09

| 16:37 | 17:30 | 18:18 | 20:09 | 20:56 | 21:29 | 21:21 | 20:34 | 19:27 | 18:21 | 16:26 | 16:08

17 | 08:09 | 07:24 | 06:25 | 06:17 | 05:23 | 04:59 | 05:18 | 06:02 | 06:50 | 07:38 | 07:31 | 08:10

| 16:38 | 17:32 | 18:20 | 20:11 | 20:58 | 21:29 | 21:20 | 20:32 | 19:25 | 18:19 | 16:25 | 16:08

18 | 08:08 | 07:22 | 06:23 | 06:15 | 05:21 | 04:59 | 05:19 | 06:04 | 06:52 | 07:40 | 07:33 | 08:11

| 16:40 | 17:34 | 18:22 | 20:12 | 20:59 | 21:30 | 21:19 | 20:30 | 19:23 | 18:17 | 16:24 | 16:08

19 | 08:07 | 07:20 | 06:20 | 06:13 | 05:20 | 04:59 | 05:20 | 06:05 | 06:53 | 07:41 | 07:34 | 08:12

| 16:41 | 17:35 | 18:23 | 20:14 | 21:01 | 21:30 | 21:18 | 20:28 | 19:20 | 18:15 | 16:22 | 16:08

20 | 08:06 | 07:18 | 06:18 | 06:10 | 05:18 | 04:59 | 05:22 | 06:07 | 06:55 | 07:43 | 07:36 | 08:12

| 16:43 | 17:37 | 18:25 | 20:15 | 21:02 | 21:30 | 21:17 | 20:26 | 19:18 | 18:13 | 16:21 | 16:09

21 | 08:05 | 07:16 | 06:16 | 06:08 | 05:17 | 04:59 | 05:23 | 06:08 | 06:56 | 07:45 | 07:37 | 08:13

| 16:45 | 17:39 | 18:27 | 20:17 | 21:03 | 21:31 | 21:16 | 20:24 | 19:16 | 18:11 | 16:20 | 16:09

22 | 08:04 | 07:14 | 06:14 | 06:06 | 05:16 | 04:59 | 05:24 | 06:10 | 06:58 | 07:47 | 07:39 | 08:14

| 16:46 | 17:41 | 18:28 | 20:19 | 21:05 | 21:31 | 21:14 | 20:22 | 19:14 | 18:09 | 16:19 | 16:10

23| 08:03 | 07:12 | 06:12 | 06:04 | 05:15 | 05:00 | 05:25 | 06:11 | 07:00 | 07:48 | 07:41 | 08:14

| 16:48 | 17:42 | 18:30 | 20:20 | 21:06 | 21:31 | 21:13 | 20:20 | 19:11 | 18:07 | 16:18 | 16:10

24 | 08:02 | 07:10 | 06:09 | 06:02 | 05:14 | 05:00 | 05:27 | 06:13 | 07:01 | 07:50 | 07:42 | 08:14

| 16:50 | 17:44 | 18:31 | 20:22 | 21:07 | 21:31 | 21:12 | 20:18 | 19:09 | 18:05 | 16:17 | 16:11

25| 08:00 | 07:08 | 06:07 | 06:00 | 05:12 | 05:00 | 05:28 | 06:15 | 07:03 | 06:52 | 07:44 | 08:15

| 16:51 | 17:46 | 18:33 | 20:24 | 21:09 | 21:31 | 21:11 | 20:16 | 19:07 | 17:03 | 16:16 | 16:11

26 | 07:59 | 07:06 | 06:05 | 05:58 | 05:11 | 05:01 | 05:29 | 06:16 | 07:04 | 06:53 | 07:45 | 08:15

| 16:53 | 17:48 | 18:35 | 20:25 | 21:10 | 21:31 | 21:09 | 20:14 | 19:05 | 17:01 | 16:15 | 16:12

27 | 07:58 | 07:04 | 06:03 | 05:56 | 05:10 | 05:01 | 05:31 | 06:18 | 07:06 | 06:55 | 07:47 | 08:15

| 16:55 | 17:49 | 18:36 | 20:27 | 21:11 | 21:31 | 21:08 | 20:11 | 19:02 | 16:59 | 16:14 | 16:13

28 | 07:57 | 07:02 | 06:00 | 05:55 | 05:09 | 05:01 | 05:32 | 06:19 | 07:07 | 06:57 | 07:48 | 08:16

| 16:56 | 17:51 | 18:38 | 20:28 | 21:12 | 21:31 | 21:06 | 20:09 | 19:00 | 16:57 | 16:13 | 16:13

29 | 07:55 | | 06:58 | 05:53 | 05:08 | 05:02 | 05:34 | 06:21 | 07:09 | 06:58 | 07:50 | 08:16

| 16:58 | | 19:40 | 20:30 | 21:14 | 21:31 | 21:05 | 20:07 | 18:58 | 16:55 | 16:13 | 16:14

30 | 07:54 | | 06:56 | 05:51 | 05:07 | 05:03 | 05:35 | 06:22 | 07:11 | 07:00 | 07:51 | 08:16

| 17:00 | | 19:41 | 20:32 | 21:15 | 21:31 | 21:03 | 20:05 | 18:56 | 16:53 | 16:12 | 16:15

31| 07:52 | | 06:54 | | 05:07 | | 05:37 | 06:24 | | 07:02 | | 08:16

| 17:02 | | 19:43 | | 21:16 | | 21:02 | 20:03 | | 16:51 | | 16:16

Sonnenscheinstunden | 264 | 280 | 367 | 414 | 481 | 493 | 497 | 451 | 380 | 333 | 270 | 249
astr.max.mdgl.Beschattung | | | | | | | | | | | |
Red.Sonnenscheinwahrsch. | | | | | | | | | | | |
Reduktion Betriebsdauer | | | | | | | | | | | |
Reduktion Windrichtung | | | | | | | | | | | |
Gesamte Reduktion | | | | | | | | | | | |
Met.wahrsch.Beschattung | | | | | | | | | | | |

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)

winADPN 4 N 477 | EMN Tntarnatinnal 4/C Tal 14 OA K 44 44 wnansr amd Al windnra@armd Al 71 11 9072 14:22 7 20 windPRO “



Projekt: Beschreibung: Lizenzierter Anwender:
St. Gangloff Zusatzbelastung = Gesamtbelastung IEL GmbH
3 Kirchdorfer StraBe 26
4165-23-S2 DE-26603 Aurich
+49 4941 9558 0
Marksfeldt / marksfeldt@iel-gmbh.de

Berechnet:

21.11.2023 14:31/4.0.422

SHADOW - Kalender

Berechnung: ZB = GB / Hauptergebnis und Listen Schattenrezeptor: IP 32 - Auf dem Berg 100
ii Sonnenscheinwahrscheinlichkeit S (Mittlere tagliche Sonnenstunden) [COBURG]
Annahmen fiir Schattenwurfberechnung Jan Feb Mé&r Apr Mai Jun Jul Aug Sep Okt Nov Dez
1,33 2,87 3,57 5,34 6,94 6,20 7,68 6,91 499 3,28 1,59 1,18

Betriebsdauer je Sektor

N NNO ONO O 0OSO SSO S SSw wSw W  WNW NNW Summe
407 415 593 512 301 280 448 949 1.644 1.122 767 406 7.845
Startwindgeschwindigkeit: Startwindgeschw. aus Leistungskennlinie

|Januar |Februar |Mirz | April | Mai | Juni | Juli |August | Sep efOktober |N ber D b

108:16 | 07:51 | 07:00 | 06:51 | 05:49 | 05:06 | 05:03 | 05:38 | 06:25 | 07:12 | 07:04 | 07:53

| 16:17 | 17:03 | 17:53 | 19:45 | 20:33 | 21:17 | 21:30 | 21:00 | 20:01 | 18:53 | 16:50 | 16:11

2| 08:16 | 07:49 | 06:58 | 06:49 | 05:47 | 05:05 | 05:04 | 05:39 | 06:27 | 07:14 | 07:05 | 07:54

| 16:18 | 17:05 | 17:55 | 19:46 | 20:35 | 21:18 | 21:30 | 20:59 | 19:58 | 18:51 | 16:48 | 16:11

3 08:16 | 07:48 | 06:55 | 06:47 | 05:45 | 05:04 | 05:04 | 05:41 | 06:28 | 07:15 | 07:07 | 07:55

| 16:19 | 17:07 | 17:56 | 19:48 | 20:36 | 21:19 | 21:30 | 20:57 | 19:56 | 18:49 | 16:46 | 16:10

4| 08:16 | 07:46 | 06:53 | 06:45 | 05:43 | 05:03 | 05:05 | 05:42 | 06:30 | 07:17 | 07:09 | 07:57

| 16:21 | 17:09 | 17:58 | 19:49 | 20:38 | 21:20 | 21:29 | 20:56 | 19:54 | 18:47 | 16:44 | 16:10

5 08:15 | 07:45 | 06:51 | 06:43 | 05:42 | 05:03 | 05:06 | 05:44 | 06:32 | 07:19 | 07:10 | 07:58

| 16:22 | 17:10 | 18:00 | 19:51 | 20:40 | 21:21 | 21:29 | 20:54 | 19:52 | 18:45 | 16:43 | 16:09

6 | 08:15 | 07:43 | 06:49 | 06:40 | 05:40 | 05:02 | 05:07 | 05:45 | 06:33 | 07:20 | 07:12 | 07:59

| 16:23 | 17:12 | 18:01 | 19:53 | 20:41 | 21:22 | 21:29 | 20:52 | 19:50 | 18:42 | 16:41 | 16:09

7 | 08:15 | 07:42 | 06:47 | 06:38 | 05:38 | 05:02 | 05:08 | 05:47 | 06:35 | 07:22 | 07:14 | 08:00

| 16:24 | 17:14 | 18:03 | 19:54 | 20:43 | 21:23 | 21:28 | 20:50 | 19:47 | 18:40 | 16:39 | 16:08

8 08:14 | 07:40 | 06:45 | 06:36 | 05:36 | 05:01 | 05:09 | 05:48 | 06:36 | 07:23 | 07:16 | 08:02

| 16:25 | 17:16 | 18:05 | 19:56 | 20:44 | 21:24 | 21:27 | 20:49 | 19:45 | 18:38 | 16:38 | 16:08

9| 08:14 | 07:38 | 06:43 | 06:34 | 05:35 | 05:01 | 05:09 | 05:50 | 06:38 | 07:25 | 07:17 | 08:03

| 16:27 | 17:18 | 18:07 | 19:58 | 20:46 | 21:24 | 21:27 | 20:47 | 19:43 | 18:36 | 16:36 | 16:08

10 | 08:14 | 07:37 | 06:40 | 06:32 | 05:33 | 05:00 | 05:10 | 05:51 | 06:39 | 07:27 | 07:19 | 08:04

| 16:28 | 17:19 | 18:08 | 19:59 | 20:47 | 21:25 | 21:26 | 20:45 | 19:41 | 18:34 | 16:35 | 16:08

111 08:13 | 07:35 | 06:38 | 06:29 | 05:32 | 05:00 | 05:11 | 05:53 | 06:41 | 07:28 | 07:21 | 08:05

| 16:29 | 17:21 | 18:10 | 20:01 | 20:49 | 21:26 | 21:25 | 20:43 | 19:39 | 18:31 | 16:33 | 16:07

12 ] 08:12 | 07:33 | 06:36 | 06:27 | 05:30 | 05:00 | 05:12 | 05:54 | 06:42 | 07:30 | 07:22 | 08:06

| 16:31 | 17:23 | 18:12 | 20:02 | 20:50 | 21:27 | 21:25 | 20:41 | 19:36 | 18:29 | 16:32 | 16:07

131 08:12 | 07:31 | 06:34 | 06:25 | 05:28 | 04:59 | 05:13 | 05:56 | 06:44 | 07:32 | 07:24 | 08:07

| 16:32 | 17:25 | 18:13 | 20:04 | 20:52 | 21:27 | 21:24 | 20:40 | 19:34 | 18:27 | 16:30 | 16:07

14 | 08:11 | 07:29 | 06:32 | 06:23 | 05:27 | 04:59 | 05:15 | 05:58 | 06:46 | 07:33 | 07:26 | 08:08

| 16:34 | 17:27 | 18:15 | 20:06 | 20:53 | 21:28 | 21:23 | 20:38 | 19:32 | 18:25 | 16:29 | 16:07

15 | 08:10 | 07:28 | 06:29 | 06:21 | 05:25 | 04:59 | 05:16 | 05:59 | 06:47 | 07:35 | 07:28 | 08:09

| 16:35 | 17:28 | 18:17 | 20:07 | 20:55 | 21:28 | 21:22 | 20:36 | 19:30 | 18:23 | 16:27 | 16:07

16 | 08:10 | 07:26 | 06:27 | 06:19 | 05:24 | 04:59 | 05:17 | 06:01 | 06:49 | 07:36 | 07:29 | 08:09

| 16:37 | 17:30 | 18:18 | 20:09 | 20:56 | 21:29 | 21:21 | 20:34 | 19:27 | 18:21 | 16:26 | 16:08

17 | 08:09 | 07:24 | 06:25 | 06:17 | 05:23 | 04:59 | 05:18 | 06:02 | 06:50 | 07:38 | 07:31 | 08:10

| 16:38 | 17:32 | 18:20 | 20:11 | 20:58 | 21:29 | 21:20 | 20:32 | 19:25 | 18:19 | 16:25 | 16:08

18 | 08:08 | 07:22 | 06:23 | 06:15 | 05:21 | 04:59 | 05:19 | 06:04 | 06:52 | 07:40 | 07:33 | 08:11

| 16:40 | 17:34 | 18:22 | 20:12 | 20:59 | 21:30 | 21:19 | 20:30 | 19:23 | 18:17 | 16:24 | 16:08

19 | 08:07 | 07:20 | 06:20 | 06:13 | 05:20 | 04:59 | 05:20 | 06:05 | 06:53 | 07:41 | 07:34 | 08:12

| 16:41 | 17:35 | 18:23 | 20:14 | 21:01 | 21:30 | 21:18 | 20:28 | 19:20 | 18:15 | 16:22 | 16:08

20 | 08:06 | 07:18 | 06:18 | 06:10 | 05:18 | 04:59 | 05:22 | 06:07 | 06:55 | 07:43 | 07:36 | 08:12

| 16:43 | 17:37 | 18:25 | 20:15 | 21:02 | 21:30 | 21:17 | 20:26 | 19:18 | 18:13 | 16:21 | 16:09

21 | 08:05 | 07:16 | 06:16 | 06:08 | 05:17 | 04:59 | 05:23 | 06:08 | 06:56 | 07:45 | 07:37 | 08:13

| 16:45 | 17:39 | 18:27 | 20:17 | 21:03 | 21:31 | 21:16 | 20:24 | 19:16 | 18:11 | 16:20 | 16:09

22 | 08:04 | 07:14 | 06:14 | 06:06 | 05:16 | 04:59 | 05:24 | 06:10 | 06:58 | 07:46 | 07:39 | 08:13

| 16:46 | 17:41 | 18:28 | 20:19 | 21:05 | 21:31 | 21:14 | 20:22 | 19:14 | 18:09 | 16:19 | 16:10

23| 08:03 | 07:12 | 06:12 | 06:04 | 05:15 | 05:00 | 05:25 | 06:11 | 07:00 | 07:48 | 07:41 | 08:14

| 16:48 | 17:42 | 18:30 | 20:20 | 21:06 | 21:31 | 21:13 | 20:20 | 19:11 | 18:07 | 16:18 | 16:10

24 | 08:02 | 07:10 | 06:09 | 06:02 | 05:14 | 05:00 | 05:27 | 06:13 | 07:01 | 07:50 | 07:42 | 08:14

| 16:50 | 17:44 | 18:31 | 20:22 | 21:07 | 21:31 | 21:12 | 20:18 | 19:09 | 18:05 | 16:17 | 16:11

25| 08:00 | 07:08 | 06:07 | 06:00 | 05:12 | 05:00 | 05:28 | 06:15 | 07:03 | 06:52 | 07:44 | 08:15

| 16:51 | 17:46 | 18:33 | 20:24 | 21:09 | 21:31 | 21:11 | 20:16 | 19:07 | 17:03 | 16:16 | 16:11

26 | 07:59 | 07:06 | 06:05 | 05:58 | 05:11 | 05:01 | 05:29 | 06:16 | 07:04 | 06:53 | 07:45 | 08:15

| 16:53 | 17:48 | 18:35 | 20:25 | 21:10 | 21:31 | 21:09 | 20:14 | 19:05 | 17:01 | 16:15 | 16:12

27 | 07:58 | 07:04 | 06:03 | 05:56 | 05:10 | 05:01 | 05:31 | 06:18 | 07:06 | 06:55 | 07:47 | 08:15

| 16:55 | 17:49 | 18:36 | 20:27 | 21:11 | 21:31 | 21:08 | 20:11 | 19:02 | 16:59 | 16:14 | 16:13

28 | 07:57 | 07:02 | 06:00 | 05:55 | 05:09 | 05:01 | 05:32 | 06:19 | 07:07 | 06:57 | 07:48 | 08:16

| 16:56 | 17:51 | 18:38 | 20:28 | 21:12 | 21:31 | 21:06 | 20:09 | 19:00 | 16:57 | 16:13 | 16:13

29 | 07:55 | | 06:58 | 05:53 | 05:08 | 05:02 | 05:34 | 06:21 | 07:09 | 06:58 | 07:50 | 08:16

| 16:58 | | 19:40 | 20:30 | 21:14 | 21:31 | 21:05 | 20:07 | 18:58 | 16:55 | 16:13 | 16:14

30 | 07:54 | | 06:56 | 05:51 | 05:07 | 05:03 | 05:35 | 06:22 | 07:11 | 07:00 | 07:51 | 08:16

| 17:00 | | 19:41 | 20:32 | 21:15 | 21:31 | 21:03 | 20:05 | 18:56 | 16:53 | 16:12 | 16:15

31| 07:52 | | 06:54 | | 05:07 | | 05:37 | 06:24 | | 07:02 | | 08:16

| 17:02 | | 19:43 | | 21:16 | | 21:02 | 20:03 | | 16:51 | | 16:16

Sonnenscheinstunden | 264 | 280 | 367 | 414 | 481 | 493 | 497 | 451 | 380 | 333 | 270 | 249
astr.max.mdgl.Beschattung | | | | | | | | | | | |
Red.Sonnenscheinwahrsch. | | | | | | | | | | | |
Reduktion Betriebsdauer | | | | | | | | | | | |
Reduktion Windrichtung | | | | | | | | | | | |
Gesamte Reduktion | | | | | | | | | | | |
Met.wahrsch.Beschattung | | | | | | | | | | | |

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)

winADPN 4 N 477 | EMN Tntarnatinnal 4/C Tal 14 OA K 44 44 wnansr amd Al windnra@armd Al 71 11 9072 14:22 7 4n windPRO “



Projekt: Beschreibung: Lizenzierter Anwender:
St. Gangloff Zusatzbelastung = Gesamtbelastung IEL GmbH
3 Kirchdorfer StraBe 26
4165-23-S2 DE-26603 Aurich
+49 4941 9558 0
Marksfeldt / marksfeldt@iel-gmbh.de

Berechnet:

21.11.2023 14:31/4.0.422

SHADOW - Kalender

Berechnung: ZB = GB / Hauptergebnis und Listen Schattenrezeptor: IP 33 - An der Windmiihle 1
ii Sonnenscheinwahrscheinlichkeit S (Mittlere tagliche Sonnenstunden) [COBURG]
Annahmen fiir Schattenwurfberechnung Jan Feb Mé&r Apr Mai Jun Jul Aug Sep Okt Nov Dez
1,33 2,87 3,57 534 6,94 6,20 7,68 6,91 4,99 3,28 1,59 1,18

Betriebsdauer je Sektor

N NNO ONO O 0OSO SSO S SSw wSw W  WNW NNW Summe
407 415 593 512 301 280 448 949 1.644 1.122 767 406 7.845
Startwindgeschwindigkeit: Startwindgeschw. aus Leistungskennlinie

|Januar |Februar |Mirz | April | Mai | Juni | Juli |August | Sep efOktober |N ber D b

108:16 | 07:51 | 07:00 | 06:51 | 05:49 | 05:06 | 05:03 | 05:38 | 06:25 | 07:12 | 07:04 | 07:53

| 16:17 | 17:03 | 17:53 | 19:45 | 20:33 | 21:17 | 21:30 | 21:00 | 20:01 | 18:53 | 16:50 | 16:11

2| 08:16 | 07:49 | 06:58 | 06:49 | 05:47 | 05:05 | 05:04 | 05:39 | 06:27 | 07:14 | 07:05 | 07:54

| 16:18 | 17:05 | 17:55 | 19:46 | 20:35 | 21:18 | 21:30 | 20:59 | 19:58 | 18:51 | 16:48 | 16:11

3 08:16 | 07:48 | 06:55 | 06:47 | 05:45 | 05:04 | 05:04 | 05:41 | 06:28 | 07:15 | 07:07 | 07:55

| 16:19 | 17:07 | 17:56 | 19:48 | 20:36 | 21:19 | 21:30 | 20:57 | 19:56 | 18:49 | 16:46 | 16:10

4| 08:16 | 07:46 | 06:53 | 06:45 | 05:43 | 05:03 | 05:05 | 05:42 | 06:30 | 07:17 | 07:09 | 07:57

| 16:20 | 17:09 | 17:58 | 19:49 | 20:38 | 21:20 | 21:29 | 20:55 | 19:54 | 18:47 | 16:44 | 16:09

5 08:15 | 07:45 | 06:51 | 06:43 | 05:42 | 05:03 | 05:06 | 05:44 | 06:32 | 07:18 | 07:10 | 07:58

| 16:22 | 17:10 | 18:00 | 19:51 | 20:40 | 21:21 | 21:29 | 20:54 | 19:52 | 18:44 | 16:43 | 16:09

6 | 08:15 | 07:43 | 06:49 | 06:40 | 05:40 | 05:02 | 05:07 | 05:45 | 06:33 | 07:20 | 07:12 | 07:59

| 16:23 | 17:12 | 18:01 | 19:53 | 20:41 | 21:22 | 21:29 | 20:52 | 19:50 | 18:42 | 16:41 | 16:09

7 | 08:15 | 07:42 | 06:47 | 06:38 | 05:38 | 05:02 | 05:08 | 05:47 | 06:35 | 07:22 | 07:14 | 08:00

| 16:24 | 17:14 | 18:03 | 19:54 | 20:43 | 21:23 | 21:28 | 20:50 | 19:47 | 18:40 | 16:39 | 16:08

8 08:14 | 07:40 | 06:45 | 06:36 | 05:36 | 05:01 | 05:08 | 05:48 | 06:36 | 07:23 | 07:16 | 08:02

| 16:25 | 17:16 | 18:05 | 19:56 | 20:44 | 21:24 | 21:27 | 20:49 | 19:45 | 18:38 | 16:38 | 16:08

9| 08:14 | 07:38 | 06:43 | 06:34 | 05:35 | 05:01 | 05:09 | 05:50 | 06:38 | 07:25 | 07:17 | 08:03

| 16:27 | 17:18 | 18:07 | 19:58 | 20:46 | 21:24 | 21:27 | 20:47 | 19:43 | 18:36 | 16:36 | 16:08

10 | 08:14 | 07:36 | 06:40 | 06:32 | 05:33 | 05:00 | 05:10 | 05:51 | 06:39 | 07:27 | 07:19 | 08:04

| 16:28 | 17:19 | 18:08 | 19:59 | 20:47 | 21:25 | 21:26 | 20:45 | 19:41 | 18:34 | 16:35 | 16:07

111 08:13 | 07:35 | 06:38 | 06:29 | 05:32 | 05:00 | 05:11 | 05:53 | 06:41 | 07:28 | 07:21 | 08:05

| 16:29 | 17:21 | 18:10 | 20:01 | 20:49 | 21:26 | 21:25 | 20:43 | 19:38 | 18:31 | 16:33 | 16:07

12 ] 08:12 | 07:33 | 06:36 | 06:27 | 05:30 | 05:00 | 05:12 | 05:54 | 06:42 | 07:30 | 07:22 | 08:06

| 16:31 | 17:23 | 18:12 | 20:02 | 20:50 | 21:27 | 21:25 | 20:41 | 19:36 | 18:29 | 16:32 | 16:07

131 08:12 | 07:31 | 06:34 | 06:25 | 05:28 | 04:59 | 05:13 | 05:56 | 06:44 | 07:31 | 07:24 | 08:07

| 16:32 | 17:25 | 18:13 | 20:04 | 20:52 | 21:27 | 21:24 | 20:40 | 19:34 | 18:27 | 16:30 | 16:07

14 | 08:11 | 07:29 | 06:32 | 06:23 | 05:27 | 04:59 | 05:15 | 05:57 | 06:45 | 07:33 | 07:26 | 08:08

| 16:34 | 17:27 | 18:15 | 20:06 | 20:53 | 21:28 | 21:23 | 20:38 | 19:32 | 18:25 | 16:29 | 16:07

15 | 08:10 | 07:27 | 06:29 | 06:21 | 05:25 | 04:59 | 05:16 | 05:59 | 06:47 | 07:35 | 07:28 | 08:09

| 16:35 | 17:28 | 18:17 | 20:07 | 20:55 | 21:28 | 21:22 | 20:36 | 19:29 | 18:23 | 16:27 | 16:07

16 | 08:10 | 07:26 | 06:27 | 06:19 | 05:24 | 04:59 | 05:17 | 06:01 | 06:49 | 07:36 | 07:29 | 08:09

| 16:37 | 17:30 | 18:18 | 20:09 | 20:56 | 21:29 | 21:21 | 20:34 | 19:27 | 18:21 | 16:26 | 16:07

17 | 08:09 | 07:24 | 06:25 | 06:17 | 05:22 | 04:59 | 05:18 | 06:02 | 06:50 | 07:38 | 07:31 | 08:10

| 16:38 | 17:32 | 18:20 | 20:11 | 20:58 | 21:29 | 21:20 | 20:32 | 19:25 | 18:19 | 16:25 | 16:08

18 | 08:08 | 07:22 | 06:23 | 06:15 | 05:21 | 04:59 | 05:19 | 06:04 | 06:52 | 07:40 | 07:33 | 08:11

| 16:40 | 17:34 | 18:22 | 20:12 | 20:59 | 21:30 | 21:19 | 20:30 | 19:23 | 18:17 | 16:24 | 16:08

19 | 08:07 | 07:20 | 06:20 | 06:12 | 05:20 | 04:59 | 05:20 | 06:05 | 06:53 | 07:41 | 07:34 | 08:12

| 16:41 | 17:35 | 18:23 | 20:14 | 21:01 | 21:30 | 21:18 | 20:28 | 19:20 | 18:15 | 16:22 | 16:08

20 | 08:06 | 07:18 | 06:18 | 06:10 | 05:18 | 04:59 | 05:22 | 06:07 | 06:55 | 07:43 | 07:36 | 08:12

| 16:43 | 17:37 | 18:25 | 20:15 | 21:02 | 21:30 | 21:17 | 20:26 | 19:18 | 18:13 | 16:21 | 16:09

21 | 08:05 | 07:16 | 06:16 | 06:08 | 05:17 | 04:59 | 05:23 | 06:08 | 06:56 | 07:45 | 07:37 | 08:13

| 16:45 | 17:39 | 18:27 | 20:17 | 21:03 | 21:31 | 21:16 | 20:24 | 19:16 | 18:10 | 16:20 | 16:09

22 | 08:04 | 07:14 | 06:14 | 06:06 | 05:16 | 04:59 | 05:24 | 06:10 | 06:58 | 07:46 | 07:39 | 08:13

| 16:46 | 17:41 | 18:28 | 20:19 | 21:05 | 21:31 | 21:14 | 20:22 | 19:14 | 18:08 | 16:19 | 16:09

23| 08:03 | 07:12 | 06:11 | 06:04 | 05:15 | 05:00 | 05:25 | 06:11 | 06:59 | 07:48 | 07:41 | 08:14

| 16:48 | 17:42 | 18:30 | 20:20 | 21:06 | 21:31 | 21:13 | 20:20 | 19:11 | 18:07 | 16:18 | 16:10

24 | 08:02 | 07:10 | 06:09 | 06:02 | 05:14 | 05:00 | 05:27 | 06:13 | 07:01 | 07:50 | 07:42 | 08:14

| 16:50 | 17:44 | 18:31 | 20:22 | 21:07 | 21:31 | 21:12 | 20:18 | 19:09 | 18:05 | 16:17 | 16:11

25| 08:00 | 07:08 | 06:07 | 06:00 | 05:12 | 05:00 | 05:28 | 06:14 | 07:03 | 06:52 | 07:44 | 08:15

| 16:51 | 17:46 | 18:33 | 20:24 | 21:09 | 21:31 | 21:11 | 20:16 | 19:07 | 17:03 | 16:16 | 16:11

26 | 07:59 | 07:06 | 06:05 | 05:58 | 05:11 | 05:01 | 05:29 | 06:16 | 07:04 | 06:53 | 07:45 | 08:15

| 16:53 | 17:48 | 18:35 | 20:25 | 21:10 | 21:31 | 21:09 | 20:13 | 19:05 | 17:01 | 16:15 | 16:12

27 | 07:58 | 07:04 | 06:03 | 05:56 | 05:10 | 05:01 | 05:31 | 06:18 | 07:06 | 06:55 | 07:47 | 08:15

| 16:55 | 17:49 | 18:36 | 20:27 | 21:11 | 21:31 | 21:08 | 20:11 | 19:02 | 16:59 | 16:14 | 16:13

28 | 07:57 | 07:02 | 06:00 | 05:54 | 05:09 | 05:01 | 05:32 | 06:19 | 07:07 | 06:57 | 07:48 | 08:16

| 16:56 | 17:51 | 18:38 | 20:28 | 21:12 | 21:31 | 21:06 | 20:09 | 19:00 | 16:57 | 16:13 | 16:13

29 | 07:55 | | 06:58 | 05:53 | 05:08 | 05:02 | 05:34 | 06:21 | 07:09 | 06:58 | 07:50 | 08:16

| 16:58 | | 19:40 | 20:30 | 21:13 | 21:31 | 21:05 | 20:07 | 18:58 | 16:55 | 16:13 | 16:14

30 | 07:54 | | 06:56 | 05:51 | 05:07 | 05:02 | 05:35 | 06:22 | 07:11 | 07:00 | 07:51 | 08:16

| 17:00 | | 19:41 | 20:32 | 21:15 | 21:31 | 21:03 | 20:05 | 18:56 | 16:53 | 16:12 | 16:15

31| 07:52 | | 06:54 | | 05:06 | | 05:36 | 06:24 | | 07:02 | | 08:16

| 17:02 | | 19:43 | | 21:16 | | 21:02 | 20:03 | | 16:51 | | 16:16

Sonnenscheinstunden | 264 | 280 | 367 | 414 | 481 | 493 | 497 | 451 | 380 | 333 | 270 | 249
astr.max.mdgl.Beschattung | | | | | | | | | | | |
Red.Sonnenscheinwahrsch. | | | | | | | | | | | |
Reduktion Betriebsdauer | | | | | | | | | | | |
Reduktion Windrichtung | | | | | | | | | | | |
Gesamte Reduktion | | | | | | | | | | | |
Met.wahrsch.Beschattung | | | | | | | | | | | |

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)

winADPN 4 N 477 | EMN Tntarnatinnal 4/C Tal 14 OA K 44 44 wnansr amd Al windnra@armd Al 71119072 14:22 1 41 windPRO “



Projekt: Beschreibung: Lizenzierter Anwender:
St. Gangloff Zusatzbelastung = Gesamtbelastung IEL GmbH
3 Kirchdorfer StraBe 26
4165-23-S2 DE-26603 Aurich
+49 4941 9558 0
Marksfeldt / marksfeldt@iel-gmbh.de

Berechnet:

21.11.2023 14:31/4.0.422

SHADOW - Kalender

Berechnung: ZB = GB / Hauptergebnis und Listen Schattenrezeptor: IP 34 - Warnsdorfgrund
ii Sonnenscheinwahrscheinlichkeit S (Mittlere tagliche Sonnenstunden) [COBURG]
Annahmen fiir Schattenwurfberechnung Jan Feb Mé&r Apr Mai Jun Jul Aug Sep Okt Nov Dez
1,33 2,87 3,57 534 6,94 6,20 7,68 6,91 4,99 3,28 1,59 1,18

Betriebsdauer je Sektor

N NNO ONO O 0OSO SSO S SSw wSw W  WNW NNW Summe
407 415 593 512 301 280 448 949 1.644 1.122 767 406 7.845
Startwindgeschwindigkeit: Startwindgeschw. aus Leistungskennlinie

|Januar |Februar |Mirz | April | Mai | Juni | Juli |August | Sep efOktober |N ber D b

108:16 | 07:51 | 07:00 | 06:51 | 05:49 | 05:06 | 05:03 | 05:38 | 06:25 | 07:12 | 07:03 | 07:52

| 16:17 | 17:03 | 17:53 | 19:44 | 20:33 | 21:17 | 21:30 | 21:00 | 20:00 | 18:53 | 16:50 | 16:11

2| 08:16 | 07:49 | 06:57 | 06:49 | 05:47 | 05:05 | 05:04 | 05:39 | 06:27 | 07:14 | 07:05 | 07:54

| 16:18 | 17:05 | 17:55 | 19:46 | 20:35 | 21:18 | 21:30 | 20:59 | 19:58 | 18:51 | 16:48 | 16:11

3 08:16 | 07:48 | 06:55 | 06:47 | 05:45 | 05:04 | 05:05 | 05:41 | 06:28 | 07:15 | 07:07 | 07:55

| 16:19 | 17:07 | 17:56 | 19:48 | 20:36 | 21:19 | 21:30 | 20:57 | 19:56 | 18:49 | 16:46 | 16:10

4108:15 | 07:46 | 06:53 | 06:45 | 05:43 | 05:04 | 05:05 | 05:42 | 06:30 | 07:17 | 07:09 | 07:56

| 16:21 | 17:09 | 17:58 | 19:49 | 20:38 | 21:20 | 21:29 | 20:55 | 19:54 | 18:47 | 16:44 | 16:10

5| 08:15 | 07:45 | 06:51 | 06:42 | 05:42 | 05:03 | 05:06 | 05:44 | 06:31 | 07:18 | 07:10 | 07:58

| 16:22 | 17:10 | 18:00 | 19:51 | 20:39 | 21:21 | 21:29 | 20:54 | 19:52 | 18:44 | 16:43 | 16:09

6 | 08:15 | 07:43 | 06:49 | 06:40 | 05:40 | 05:02 | 05:07 | 05:45 | 06:33 | 07:20 | 07:12 | 07:59

| 16:23 | 17:12 | 18:01 | 19:53 | 20:41 | 21:22 | 21:28 | 20:52 | 19:50 | 18:42 | 16:41 | 16:09

7 | 08:15 | 07:41 | 06:47 | 06:38 | 05:38 | 05:02 | 05:08 | 05:47 | 06:35 | 07:22 | 07:14 | 08:00

| 16:24 | 17:14 | 18:03 | 19:54 | 20:42 | 21:22 | 21:28 | 20:50 | 19:47 | 18:40 | 16:39 | 16:08

8 08:14 | 07:40 | 06:45 | 06:36 | 05:36 | 05:01 | 05:09 | 05:48 | 06:36 | 07:23 | 07:15 | 08:01

| 16:25 | 17:16 | 18:05 | 19:56 | 20:44 | 21:23 | 21:27 | 20:48 | 19:45 | 18:38 | 16:38 | 16:08

9| 08:14 | 07:38 | 06:42 | 06:34 | 05:35 | 05:01 | 05:09 | 05:50 | 06:38 | 07:25 | 07:17 | 08:02

| 16:27 | 17:18 | 18:06 | 19:57 | 20:46 | 21:24 | 21:26 | 20:47 | 19:43 | 18:36 | 16:36 | 16:08

10 | 08:13 | 07:36 | 06:40 | 06:32 | 05:33 | 05:00 | 05:10 | 05:51 | 06:39 | 07:26 | 07:19 | 08:03

| 16:28 | 17:19 | 18:08 | 19:59 | 20:47 | 21:25 | 21:26 | 20:45 | 19:41 | 18:33 | 16:35 | 16:08

111 08:13 | 07:35 | 06:38 | 06:29 | 05:32 | 05:00 | 05:11 | 05:53 | 06:41 | 07:28 | 07:21 | 08:05

| 16:29 | 17:21 | 18:10 | 20:01 | 20:49 | 21:26 | 21:25 | 20:43 | 19:38 | 18:31 | 16:33 | 16:07

12 ] 08:12 | 07:33 | 06:36 | 06:27 | 05:30 | 05:00 | 05:12 | 05:54 | 06:42 | 07:30 | 07:22 | 08:06

| 16:31 | 17:23 | 18:11 | 20:02 | 20:50 | 21:26 | 21:24 | 20:41 | 19:36 | 18:29 | 16:32 | 16:07

131 08:12 | 07:31 | 06:34 | 06:25 | 05:28 | 04:59 | 05:13 | 05:56 | 06:44 | 07:31 | 07:24 | 08:07

| 16:32 | 17:25 | 18:13 | 20:04 | 20:52 | 21:27 | 21:23 | 20:39 | 19:34 | 18:27 | 16:30 | 16:07

14 | 08:11 | 07:29 | 06:31 | 06:23 | 05:27 | 04:59 | 05:15 | 05:57 | 06:45 | 07:33 | 07:26 | 08:07

| 16:34 | 17:26 | 18:15 | 20:06 | 20:53 | 21:28 | 21:23 | 20:37 | 19:32 | 18:25 | 16:29 | 16:07

15 | 08:10 | 07:27 | 06:29 | 06:21 | 05:25 | 04:59 | 05:16 | 05:59 | 06:47 | 07:35 | 07:27 | 08:08

| 16:35 | 17:28 | 18:17 | 20:07 | 20:55 | 21:28 | 21:22 | 20:36 | 19:29 | 18:23 | 16:27 | 16:07

16 | 08:09 | 07:25 | 06:27 | 06:19 | 05:24 | 04:59 | 05:17 | 06:01 | 06:49 | 07:36 | 07:29 | 08:09

| 16:37 | 17:30 | 18:18 | 20:09 | 20:56 | 21:29 | 21:21 | 20:34 | 19:27 | 18:21 | 16:26 | 16:08

17 | 08:08 | 07:24 | 06:25 | 06:17 | 05:23 | 04:59 | 05:18 | 06:02 | 06:50 | 07:38 | 07:31 | 08:10

| 16:38 | 17:32 | 18:20 | 20:10 | 20:57 | 21:29 | 21:20 | 20:32 | 19:25 | 18:19 | 16:25 | 16:08

18 | 08:08 | 07:22 | 06:23 | 06:15 | 05:21 | 04:59 | 05:19 | 06:04 | 06:52 | 07:40 | 07:32 | 08:11

| 16:40 | 17:34 | 18:21 | 20:12 | 20:59 | 21:29 | 21:19 | 20:30 | 19:23 | 18:17 | 16:24 | 16:08

19 | 08:07 | 07:20 | 06:20 | 06:12 | 05:20 | 04:59 | 05:20 | 06:05 | 06:53 | 07:41 | 07:34 | 08:11

| 16:41 | 17:35 | 18:23 | 20:14 | 21:00 | 21:30 | 21:18 | 20:28 | 19:20 | 18:15 | 16:22 | 16:08

20 | 08:06 | 07:18 | 06:18 | 06:10 | 05:18 | 04:59 | 05:22 | 06:07 | 06:55 | 07:43 | 07:36 | 08:12

| 16:43 | 17:37 | 18:25 | 20:15 | 21:02 | 21:30 | 21:17 | 20:26 | 19:18 | 18:12 | 16:21 | 16:09

21 | 08:05 | 07:16 | 06:16 | 06:08 | 05:17 | 04:59 | 05:23 | 06:08 | 06:56 | 07:45 | 07:37 | 08:13

| 16:45 | 17:39 | 18:26 | 20:17 | 21:03 | 21:30 | 21:15 | 20:24 | 19:16 | 18:10 | 16:20 | 16:09

22 | 08:04 | 07:14 | 06:14 | 06:06 | 05:16 | 04:59 | 05:24 | 06:10 | 06:58 | 07:46 | 07:39 | 08:13

| 16:46 | 17:41 | 18:28 | 20:18 | 21:04 | 21:31 | 21:14 | 20:22 | 19:14 | 18:08 | 16:19 | 16:10

23| 08:02 | 07:12 | 06:11 | 06:04 | 05:15 | 05:00 | 05:25 | 06:11 | 06:59 | 07:48 | 07:40 | 08:14

| 16:48 | 17:42 | 18:30 | 20:20 | 21:06 | 21:31 | 21:13 | 20:20 | 19:11 | 18:06 | 16:18 | 16:10

24 | 08:01 | 07:10 | 06:09 | 06:02 | 05:14 | 05:00 | 05:27 | 06:13 | 07:01 | 07:50 | 07:42 | 08:14

| 16:50 | 17:44 | 18:31 | 20:22 | 21:07 | 21:31 | 21:12 | 20:17 | 19:09 | 18:05 | 16:17 | 16:11

25| 08:00 | 07:08 | 06:07 | 06:00 | 05:12 | 05:00 | 05:28 | 06:14 | 07:03 | 06:51 | 07:43 | 08:15

| 16:51 | 17:46 | 18:33 | 20:23 | 21:08 | 21:31 | 21:10 | 20:15 | 19:07 | 17:03 | 16:16 | 16:11

26 | 07:59 | 07:06 | 06:05 | 05:58 | 05:11 | 05:01 | 05:29 | 06:16 | 07:04 | 06:53 | 07:45 | 08:15

| 16:53 | 17:48 | 18:35 | 20:25 | 21:10 | 21:31 | 21:09 | 20:13 | 19:05 | 17:01 | 16:15 | 16:12

27 | 07:58 | 07:04 | 06:02 | 05:56 | 05:10 | 05:01 | 05:31 | 06:18 | 07:06 | 06:55 | 07:47 | 08:15

| 16:55 | 17:49 | 18:36 | 20:27 | 21:11 | 21:31 | 21:08 | 20:11 | 19:02 | 16:59 | 16:14 | 16:13

28 | 07:56 | 07:02 | 06:00 | 05:54 | 05:09 | 05:01 | 05:32 | 06:19 | 07:07 | 06:57 | 07:48 | 08:15

| 16:56 | 17:51 | 18:38 | 20:28 | 21:12 | 21:31 | 21:06 | 20:09 | 19:00 | 16:57 | 16:13 | 16:13

29 | 07:55 | | 06:58 | 05:53 | 05:08 | 05:02 | 05:34 | 06:21 | 07:09 | 06:58 | 07:49 | 08:16

| 16:58 | | 19:39 | 20:30 | 21:13 | 21:31 | 21:05 | 20:07 | 18:58 | 16:55 | 16:13 | 16:14

30 | 07:54 | | 06:56 | 05:51 | 05:07 | 05:03 | 05:35 | 06:22 | 07:10 | 07:00 | 07:51 | 08:16

| 17:00 | | 19:41 | 20:31 | 21:14 | 21:30 | 21:03 | 20:05 | 18:56 | 16:53 | 16:12 | 16:15

31| 07:52 | | 06:54 | | 05:07 | | 05:37 | 06:24 | | 07:02 | | 08:16

| 17:02 | | 19:43 | | 21:16 | | 21:02 | 20:03 | | 16:51 | | 16:16

Sonnenscheinstunden | 264 | 280 | 367 | 414 | 481 | 493 | 497 | 451 | 380 | 333 | 270 | 249
astr.max.mdgl.Beschattung | | | | | | | | | | | |
Red.Sonnenscheinwahrsch. | | | | | | | | | | | |
Reduktion Betriebsdauer | | | | | | | | | | | |
Reduktion Windrichtung | | | | | | | | | | | |
Gesamte Reduktion | | | | | | | | | | | |
Met.wahrsch.Beschattung | | | | | | | | | | | |

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)

winADPN 4 N 477 | EMN Tntarnatinnal 4/C Tal 14 OA K 44 44 wnansr amd Al windnra@armd Al 7111 9072 1422 1 42 windPRO “



Projekt: Beschreibung:

St. Gangloff Zusatzbelastung = Gesamtbelastung

4165-23-S2

SHADOW - Kalender

Berechnung: ZB = GB / Hauptergebnis und Listen
Annahmen fiir Schattenwurfberechnung

| Januar
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| 16:54

28 | 07:56

| 16:56

29 | 07:55

| 16:58

30 | 07:54

| 17:00

31| 07:52

| 17:01

Sonnenscheinstunden | 264
astr.max.mogl.Beschattung |
Red.Sonnenscheinwahrsch. |
Reduktion Betriebsdauer |
Reduktion Windrichtung |
Gesamte Reduktion |
Met.wahrsch.Beschattung |

| Februar

| 07:51
| 17:03
| 07:49
| 17:05
| 07:48
| 17:07
| 07:46
| 17:08
| 07:45
| 17:10
| 07:43
| 17:12
| 07:41
| 17:14
| 07:40
| 17:16
| 07:38
| 17:17
| 07:36
| 17:19
| 07:34
| 17:21
| 07:33
| 17:23
| 07:31

7:26

7:23
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19
19
17

15

500
0,29
0,90
0,75
0,19

96

| 06:59
|1
| O
|1
| 06:55
|1
| O
|1
| O

6:51

16:23 (WEA 09) | 06:49
16:31 (WEA 09) | 18:01
16:20 (WEA 09) | 06:47
16:33 (WEA 09) | 18:03
16:18 (WEA 09) | 06:44
16:35 (WEA 09) | 18:05
16:17 (WEA 09) | 06:42
16:36 (WEA 09) | 18:06
16:17 (WEA 09) | 06:40
16:38 (WEA 09) | 18:08
16:16 (WEA 09) | 06:38
16:38 (WEA 09) | 18:10
16:15 (WEA 09) | 06:36
16:39 (WEA 09) | 18:11
16:15 (WEA 09) | 06:34
16:39 (WEA 09) | 18:13
16:15 (WEA 09) | 06:31
16:39 (WEA 09) | 18:15
16:15 (WEA 09) | 06:29
16:39 (WEA 09) | 18:16
16:15 (WEA 09) | 06:27
16:39 (WEA 09) | 18:18
16:15 (WEA 09) | 06:25
16:38 (WEA 09) | 18:20
16:16 (WEA 09) | 06:22
17:00 (WEA 06) | 18:21
16:16 (WEA 09) | 06:20
17:04 (WEA 06) | 18:23
16:18 (WEA 09) | 06:18
17:06 (WEA 06) | 18:25
16:19 (WEA 09) | 06:16
17:07 (WEA 06) | 18:26
16:21 (WEA 09) | 06:14
17:07 (WEA 06) | 18:28
16:49 (WEA 06) | 06:11
17:08 (WEA 06) | 18:30
16:49 (WEA 06) | 06:09
17:08 (WEA 06) | 18:31
16:49 (WEA 06) | 06:07
17:08 (WEA 06) | 18:33
16:49 (WEA 06) | 06:05
17:08 (WEA 06) | 18:34
16:50 (WEA 06) | 06:02
17:07 (WEA 06) | 18:36
16:50 (WEA 06) | 06:00
17:05 (WEA 06) | 18:38

| 06:58
19:39

9:41
6:53
9:43
367

06:
1
0f
1

13
17
19
21
21
21
21
21
21
19

17

260
0,30
0,90
0,70
0,19

50

Lizenzierter Anwender:

IEL GmbH

Kirchdorfer StraBe 26

DE-26603 Aurich

+49 4941 9558 0

Marksfeldt / marksfeldt@iel-gmbh.de

Berechnet:

21.11.2023 14:31/4.0.422

Schattenrezeptor: IP 35 - FabrikstraBe 22

Sonnenscheinwahrscheinlichkeit S (Mittlere tégliche Sonnenstunden) [COBURG]
Jan Feb Mar Apr Mai Jun Jul Aug Sep Okt Nov Dez
1,33 2,87 3,57 534 6,94 6,20 7,68 6,91 4,99 3,28 1,59 1,18

Betriebsdauer je Sektor

N NNO ONO O 0OSO SSO S SSw wSw W  WNW NNW Summe
407 415 593 512 301 280 448 949 1.644 1.122 767 406 7.845
Startwindgeschwindigkeit: Startwindgeschw. aus Leistungskennlinie

| April | Mai | Juni
16:51 (WEA 06) | 06:51 05:49 5:05
17:04 (WEA 06) | 19:44 20:33 1:17
16:53 (WEA 06) | 06:49 05:47 5:05
17:01 (WEA 06) | 19:46 20:35 1:18
| 06:47 05:45 5:04
| 19:48 20:36 1:19
| 06:44 05:43 5:03
| 19:49 20:38 1:20
| 06:42 05:41 5:03
| 19:51 20:39 1:21
| 06:40 05:40 5:02
| 19:52 20:41 1:22
| 06:38 05:38 5:01
| 19:54 20:42 1:22
| 06:36 05:36 5:01
| 19:56 20:44 1:23
| 06:34 05:35 5:00
| 19:57 20:46 1:24
17:31 (WEA 05) | 06:31 05:33 5:00
17:38 (WEA 05) | 19:59 20:47 1:25
17:27 (WEA 05) | 06:29 05:31 5:00
17:40 (WEA 05) | 20:01 20:49 1:26
17:25 (WEA 05) | 06:27 05:30 4:59
17:42 (WEA 05) | 20:02 0:50 1:26

17:24 (WEA 05) | 06:25
17:43 (WEA 05) | 20:04
17:23 (WEA 05) | 06:23
17:44 (WEA 05) | 20:05
17:22 (WEA 05) | 06:21
17:43 (WEA 05) | 20:07
17:22 (WEA 05) | 06:19
17:43 (WEA 05) | 20:09
17:22 (WEA 05) | 06:16
17:43 (WEA 05) | 20:10

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

| 05:28

I

|

|

|

|

|

|

|
17:22 (WEA 05) | 06:14 |

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

I

0:52
5 27
1:28
4:59

noL
RO
v w

055
5:24
056

QuUc
1oL
NN

521
0:59
520

17:43 (WEA 05) | 20:12
17:21 (WEA 05) | 06:12
17:42 (WEA 05) | 20:14
17:22 (WEA 05) | 06:10
17:41 (WEA 05) | 20:15
17:23 (WEA 05) | 06:08
17:40 (WEA 05) | 20:17
17:25 (WEA 05) | 06:06

1:30
4:59

R
= S0
» S

102
5:17
1:03
5:16

NONONONONONONONONONONONONONONONONONONONONONONONONONONONONONO

NONONONONONONONONONONONONONONONONONONON

17:38 (WEA 05) | 20:18 1:04 1:31
17:26 (WEA 05) | 06:04 5:14 4:59
17:34 (WEA 05) | 20:20 1:06 1:31
| 06:02 5:13 5:00
| 20:22 1:07 1:31
| 06:00 5:12 5:00
| 20:23 1:08 1:31
| 05:58 5:11 5:00
| 20:25 1:10 1:31
| 05:56 5:10 5:01
| 20:27 1:11 1:31
| 05:54 5:09 5:01
| 20:28 1:12 1:31
| 05:52 5:08 5:02
| 20:30 1:13 1:31
| 05:51 5:07 5:02
| 20:31 1:14 1:30
| 5:06
| 1:16
| 414 481 493
I
|
|
|
|

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

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

winADDPN 4 N 477 | EMN Intarnatinnal A/C Tal LdAK Q& 28 44 A4 unans amd Al windnra@amd Al

Minuten mit Schatten

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

7111 9072 14:22 1 42 windPRO “



Projekt: Beschreibung:

St. Gangloff Zusatzbelastung = Gesamtbelastung
4165-23-S2

Lizenzierter Anwender:

IEL GmbH

Kirchdorfer StraBe 26

DE-26603 Aurich

+49 4941 9558 0

Marksfeldt / marksfeldt@iel-gmbh.de

Berechnet:

21.11.2023 14:31/4.0.422

SHADOW - Kalender

Berechnung: ZB = GB / Hauptergebnis und Listen Schattenrezeptor: IP 35 - FabrikstraBe 22

ii Sonnenscheinwahrscheinlichkeit S (Mittlere tagliche Sonnenstunden) [COBURG]
Annahmen fiir Schattenwurfberechnung Jan Feb Mé&r Apr Mai Jun Jul Aug Sep Okt Nov Dez
1,33 2,87 3,57 5,34 6,94 6,20 7,68 6,91 499 3,28 1,59 1,18

Betriebsdauer je Sektor

N NNO ONO O 0OSO SSO S SSw wSw W  WNW NNW Summe
407 415 593 512 301 280 448 949 1.644 1.122 767 406 7.845
Startwindgeschwindigkeit: Startwindgeschw. aus Leistungskennlinie

| Juli |August | September | Oktober | November | Dezember

1 05:03 | 05:38 | 06:25 | 07:12 18:04 (WEA 05) | 07:03 15:46 (WEA 09) | 07:52

|21:30 ] 21:00 | 20:00 | 18:53 17  18:21 (WEAO05) | 16:49 20  16:06 (WEA 09) | 16:11

2| 05:04 | 05:39 | 06:27 | 07:13 18:05 (WEA 05) | 07:05 15:47 (WEA 09) | 07:54

| 21:30 | 20:59 | 19:58 | 18:51 15  18:20 (WEA 05) | 16:48 18  16:05 (WEA 09) | 16:10

3] 05:04 | 05:41 | 06:28 | 07:15 18:08 (WEA 05) | 07:07 15:48 (WEA 09) | 07:55

| 21:30 | 20:57 | 19:56 | 18:49 10  18:18 (WEA 05) | 16:46 16 16:04 (WEA 09) | 16:10

4] 05:05 | 05:42 | 06:30 | 07:17 | 07:08 15:50 (WEA 09) | 07:56

| 21:29 | 20:55 | 19:54 | 18:46 | 16:44 13 16:03 (WEA 09) | 16:09

51 05:06 | 05:44 | 06:31 | 07:18 | 07:10 15:53 (WEA 09) | 07:58

| 21:29 | 20:54 | 19:52 | 18:44 | 16:42 7  16:00 (WEA 09) | 16:09

6 | 05:07 | 05:45 | 06:33 | 07:20 | 07:12 | 07:59

| 21:28 | 20:52 | 19:49 | 18:42 | 16:41 | 16:08

7 | 05:07 | 05:47 | 06:34 | 07:21 | 07:14 | 08:00

| 21:28 | 20:50 | 19:47 | 18:40 | 16:39 | 16:08

8] 05:08 | 05:48 | 06:36 | 07:23 | 07:15 | 08:01

| 21:27 | 20:48 | 19:45 | 18:38 | 16:38 | 16:08

9 | 05:09 | 05:50 | 06:38 | 07:25 | 07:17 | 08:02

| 21:27 | 20:47 | 19:43 | 18:36 | 16:36 | 16:07

10 | 05:10 | 05:51 | 06:39 | 07:26 | 07:19 | 08:03

| 21:26 | 20:45 | 19:41 | 18:33 | 16:34 | 16:07

11 | 05:11 | 05:53 | 06:41 | 07:28 17:31 (WEA 06) | 07:21 | 08:05

| 21:25 | 20:43 | 19:38 | 18:31 1 17:32 (WEA06) | 16:33 | 16:07

12 ] 05:12 | 05:54 | 06:42 | 07:30 17:26 (WEA 06) | 07:22 | 08:06

| 21:24 | 20:41 | 19:36 | 18:29 11 17:37 (WEA 06) | 16:31 | 16:07

13 ] 05:13 | 05:56 | 06:44 | 07:31 17:24 (WEA 06) | 07:24 | 08:07

| 21:23 | 20:39 | 19:34 | 18:27 14 17:38 (WEA 06) | 16:30 | 16:07

14 | 05:14 | 05:57 | 06:45 | 07:33 17:23 (WEA 06) | 07:26 | 08:07

| 21:23 | 20:37 | 19:32 | 18:25 16 17:39 (WEA 06) | 16:29 | 16:07

15 ] 05:15 | 05:59 | 06:47 | 07:35 17:22 (WEA 06) | 07:27 | 08:08

| 21:22 | 20:35 | 19:29 | 18:23 17 17:39 (WEA 06) | 16:27 | 16:07

16 | 05:17 | 06:00 | 06:48 | 07:36 17:20 (WEA 06) | 07:29 | 08:09

| 21:21 | 20:34 | 19:27 | 18:21 19 17:39 (WEA 06) | 16:26 | 16:07

17 ] 05:18 | 06:02 | 06:50 | 07:38 17:20 (WEA 06) | 07:31 | 08:10

| 21:20 | 20:32 | 19:25 | 18:18 19 17:39 (WEA 06) | 16:25 | 16:07

18 | 05:19 | 06:03 | 06:51 | 07:40 17:20 (WEA 06) | 07:32 | 08:11

| 21:19 | 20:30 | 19:22 | 18:16 19 17:39 (WEA 06) | 16:23 | 16:08

19 ] 05:20 | 06:05 | 06:53 | 07:41 16:56 (WEA 09) | 07:34 | 08:11

| 21:18 | 20:28 | 19:20 | 18:14 22 17:39 (WEA 06) | 16:22 | 16:08

20 | 05:21 | 06:07 | 06:55 18:14 (WEA 05) | 07:43 16:51 (WEA 09) | 07:36 | 08:12

| 21:17 | 20:26 | 19:18 6  18:20 (WEA 05) | 18:12 29  17:37 (WEA06) | 16:21 | 16:08

21 05:23 | 06:08 | 06:56 18:11 (WEA 05) | 07:45 16:49 (WEA 09) | 07:37 | 08:13

| 21:15 | 20:24 | 19:16 12 18:23 (WEA 05) | 18:10 32 17:37 (WEA06) | 16:20 | 16:09

22| 05:24 | 06:10 | 06:58 18:08 (WEA 05) | 07:46 16:48 (WEA 09) | 07:39 | 08:13

| 21:14 | 20:22 | 19:13 16 18:24 (WEA 05) | 18:08 32 17:36 (WEA 06) | 16:19 | 16:09

23| 05:25 | 06:11 | 06:59 18:07 (WEA 05) | 07:48 16:47 (WEA 09) | 07:40 | 08:14

| 21:13 | 20:19 | 19:11 18  18:25 (WEA 05) | 18:06 30 17:34 (WEA06) | 16:18 | 16:10

24105227 | 06:13 | 07:01 18:05 (WEA 05) | 07:50 16:46 (WEA 09) | 07:42 | 08:14

| 21:12 | 20:17 | 19:09 20  18:25 (WEA05) | 18:04 22 17:08 (WEA 09) | 16:17 | 16:10

25| 05:28 | 06:14 | 07:02 18:05 (WEA 05) | 06:51 15:45 (WEA 09) | 07:43 | 08:15

| 21:10 | 20:15 | 19:07 21 18:26 (WEA 05) | 17:02 23 16:08 (WEA 09) | 16:16 | 16:11

26 | 05:29 | 06:16 | 07:04 18:03 (WEA 05) | 06:53 15:44 (WEA 09) | 07:45 | 08:15

| 21:09 | 20:13 | 19:04 22 18:25 (WEA 05) | 17:00 24  16:08 (WEA 09) | 16:15 | 16:12

27 | 05:31 | 06:17 | 07:06 18:03 (WEA 05) | 06:55 15:44 (WEA 09) | 07:47 | 08:15

| 21:08 | 20:11 | 19:02 22 18:25 (WEA 05) | 16:59 25 16:09 (WEA 09) | 16:14 | 16:12

28 | 05:32 | 06:19 | 07:07 18:04 (WEA 05) | 06:56 15:44 (WEA 09) | 07:48 | 08:15

| 21:06 | 20:09 | 19:00 21 18:25 (WEA 05) | 16:57 25 16:09 (WEA 09) | 16:13 | 16:13

29| 05:33 | 06:20 | 07:09 18:03 (WEA 05) | 06:58 15:45 (WEA 09) | 07:49 | 08:16

| 21:05 | 20:07 | 18:58 21 18:24 (WEA 05) | 16:55 23 16:08 (WEA 09) | 16:12 | 16:14

30 | 05:35 | 06:22 | 07:10 18:04 (WEA 05) | 07:00 15:45 (WEA 09) | 07:51 | 08:16

| 21:03 | 20:05 | 18:55 19  18:23 (WEA 05) | 16:53 23 16:08 (WEA 09) | 16:12 | 16:15

31 05:36 | 06:24 | | 07:02 15:45 (WEA 09) | | 08:16

| 21:02 | 20:03 | | 16:51 22 16:07 (WEA09) | | 16:16

Sonnenscheinstunden | 497 | 451 | 380 | 333 | 270 | 249
astr.max.mogl.Beschattung | | | 198 | 490 | 74 |
Red.Sonnenscheinwahrsch. | | | 0,39 | 0,31 | 0,18 |
Reduktion Betriebsdauer | | | 0,90 | 0,90 | 0,90 |
Reduktion Windrichtung | | | 0,70 | 0,74 | 0,75 |
Gesamte Reduktion | | | 0,25 | 0,20 | 0,12 |
Met.wahrsch.Beschattung | | | 49 | 100 | 9 |

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)

711190172 1422 /44 windPRO “

winADDPN 4 N 477 | EMN Intarnatinnal A/C Tal LdAK Q& 28 44 A4 unans amd Al windnra@amd Al



Projekt: Beschreibung:

St. Gangloff Zusatzbelastung = Gesamtbelastung

4165-23-S2

SHADOW - Kalender

Berechnung: ZB = GB / Hauptergebnis und Listen
Annahmen fiir Schattenwurfberechnung

| Januar

8:16
6:17

o %
[y
®© o

8:16
6:19
8:15

K
= o
RS

6:21
8:15
6:23
8:15
6:24
8:14
6:25
8:14

6:28
8:13
6:29

o ®
W
g )

8:11
6:32
8:11

oo
= W
ow

6:35
8:09
6:36

54
=)
&

6:38

= o
w o

| 16:54

28 | 07:56

| 16:56

29 | 07:55

| 16:58

30 | 07:54

| 17:00

31| 07:52

| 17:01

Sonnenscheinstunden | 264
astr.max.mogl.Beschattung |
Red.Sonnenscheinwahrsch. |
Reduktion Betriebsdauer |
Reduktion Windrichtung |
Gesamte Reduktion |
Met.wahrsch.Beschattung |

| Februar

| 07:51
| 17:03
| 07:49
| 17:05
| 07:48
| 17:07
| 07:46
| 17:08
| 07:45
| 17:10
| 07:43
| 17:12
| 07:41
| 17:14
| 07:40
| 17:16
| 07:38
| 17:17
| 07:36
| 17:19
| 07:34
| 17:21
| 07:33
| 17:23
| 07:31

7:26

7:23

13
17
19
21
23
24
25
25

25

27
34
36
36

31

421
0,29
0,90
0,74
0,19

81

659

655

651

803

806
640

»—-o»—o»—o»—-o»—-o»—-g»—o»—o»—o»—o»—o
B
o

8:10
16:36 (WEA 09) | 06:36
16:41 (WEA 09) | 18:11
16:32 (WEA 09) | 06:34
16:45 (WEA 09) | 18:13
16:30 (WEA 09) | 06:31
16:47 (WEA 09) | 18:15
16:29 (WEA 09) | 06:29
16:48 (WEA 09) | 18:16
16:28 (WEA 09) | 06:27
16:49 (WEA 09) | 18:18
16:27 (WEA 09) | 06:25
16:50 (WEA 09) | 18:20
16:26 (WEA 09) | 06:22
16:50 (WEA 09) | 18:21
16:26 (WEA 09) | 06:20
16:51 (WEA 09) | 18:23
16:26 (WEA 09) | 06:18
16:51 (WEA 09) | 18:25
16:26 (WEA 09) | 06:16
16:51 (WEA 09) | 18:26
16:26 (WEA 09) | 06:14
16:51 (WEA 09) | 18:28
16:26 (WEA 09) | 06:11
17:10 (WEA 06) | 18:30
16:27 (WEA 09) | 06:09
17:14 (WEA 06) | 18:31
16:27 (WEA 09) | 06:07
17:15 (WEA 06) | 18:33
16:29 (WEA 09) | 06:05
17:17 (WEA 06) | 18:34
16:30 (WEA 09) | 06:02
17:17 (WEA 06) | 18:36
16:31 (WEA 09) | 06:00
17:17 (WEA 06) | 18:38

| 06:58
19:39

9:41
6:53
9:43
367

06:
1
Of
1

20
19
19
18
16

13

16
19
21
21
22
23
21
21
19
17
15

10

357
0,30
0,90
0,71
0,19

68

Lizenzierter Anwender:

IEL GmbH

Kirchdorfer StraBe 26

DE-26603 Aurich

+49 4941 9558 0

Marksfeldt / marksfeldt@iel-gmbh.de

Berechnet:

21.11.2023 14:31/4.0.422

Schattenrezeptor: IP 36 - FabrikstraBe 37b

Sonnenscheinwahrscheinlichkeit S (Mittlere tégliche Sonnenstunden) [COBURG]
Jan Feb Mar Apr Mai Jun Jul Aug Sep Okt Nov Dez
1,33 2,87 3,57 534 6,94 6,20 7,68 6,91 4,99 3,28 1,59 1,18

Betriebsdauer je Sektor

N NNO ONO O 0OSO SSO S SSw wSw W  WNW NNW Summe
407 415 593 512 301 280 448 949 1.644 1.122 767 406 7.845
Startwindgeschwindigkeit: Startwindgeschw. aus Leistungskennlinie

| April | Mai | Juni
16:37 (WEA 09) | 06:51 05:49 5:05
17:17 (WEA 06) | 19:44 20:33 1:17
16:58 (WEA 06) | 06:49 05:47 5:05
17:17 (WEA 06) | 19:46 20:35 1:18
16:58 (WEA 06) | 06:47 05:45 5:04
17:17 (WEA 06) | 19:48 20:36 1:19
16:58 (WEA 06) | 06:44 05:43 5:03
17:16 (WEA 06) | 19:49 20:38 1:20
16:59 (WEA 06) | 06:42 05:41 5:03
17:15 (WEA 06) | 19:51 20:39 1:21
17:00 (WEA 06) | 06:40 05:40 5:02
17:13 (WEA 06) | 19:52 20:41 1:22
17:02 (WEA 06) | 06:38 05:38 5:01
17:10 (WEA 06) | 19:54 20:42 1:22
| 06:36 05:36 5:01
| 19:56 20:44 1:23
| 06:34 05:35 5:01
| 19:57 20:46 1:24
| 06:31 05:33 5:00
| 19:59 20:47 1:25
| 06:29 05:31 5:00
| 20:01 20:49 1:26
| 06:27 05:30 4:59
| 20:02 0:50 1:26
| 06:25 5:28 4:59
| 20:04 0:52 1:27
| 06:23 5:27 4:59
| 20:05 0:53 1:28
| 06:21 5:25 4:59
| 20:07 0:55 1:28
17:42 (WEA 05) | 06:19 5:24 4:59

17:48 (WEA 05) | 20:09 0:56
17:38 (WEA 05) | 06:16
17:51 (WEA 05) | 20:10
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|
|
|
|
|
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|
|
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|
|
|
|
|
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NN
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520

17:53 (WEA 05) | 20:12
17:34 (WEA 05) | 06:12
17:53 (WEA 05) | 20:14
17:33 (WEA 05) | 06:10
17:54 (WEA 05) | 20:15
17:33 (WEA 05) | 06:08
17:54 (WEA 05) | 20:17
17:33 (WEA 05) | 06:06
17:55 (WEA 05) | 20:18
17:31 (WEA 05) | 06:04
17:54 (WEA 05) | 20:20
17:32 (WEA 05) | 06:02
17:53 (WEA 05) | 20:22
17:32 (WEA 05) | 06:00
17:53 (WEA 05) | 20:23
17:33 (WEA 05) | 05:58
17:52 (WEA 05) | 20:25
17:33 (WEA 05) | 05:56
17:50 (WEA 05) | 20:27
17:34 (WEA 05) | 05:54
17:49 (WEA 05) | 20:28
18:36 (WEA 05) | 05:52

1:30
4:59

R
= S0
» S

102
5:17
1:03
5:16
1:04
5:14
1:06
5:13
1:07
5:12
1:08
5:11
1:10
5:10
1:11
5:09
1:12
5:08

5:00
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| 20:31 1:14 1:30
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1:16
414 481 493

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

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

winADDPN 4 N 477 | EMN Intarnatinnal A/C Tal LdAK Q& 28 44 A4 unans amd Al windnra@amd Al

Minuten mit Schatten

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

71 11 9072 14:22 1 4% windPRO “



Projekt: Beschreibung:

St. Gangloff Zusatzbelastung = Gesamtbelastung

4165-23-S2

SHADOW - Kalender

Berechnung: ZB = GB / Hauptergebnis und Listen Schattenrezeptor: IP 36 - FabrikstraBe 37b
Annahmen fiir Schattenwurfberechnung

13uli
1]05:03
| 21:30
2| 05:04
| 21:30
3| 05:04
| 21:30
4 05:05
| 21:29
5| 05:06
| 21:29
6 | 05:07
| 21:28
7| 05:07
| 21:28
8| 05:08
| 21:27
9| 05:09
| 21:27
10 | 05:10
| 21:26
11 | 05:11
| 21:25
12| 05:12
| 21:24
13 | 05:13
| 21:23
14 | 05:14
| 21:23
15 | 05:15
| 21:22
16 | 05:17
| 21:21
17 | 05:18
| 21:20
18 | 05:19
| 21:19
19 | 05:20
| 21:18
20 | 05:21
| 21:16
211 05:23
| 21:15
22| 05:24
| 21:14
231 05:25
| 21:13
24 | 05:27
| 21:12
25 | 05:28
| 21:10
26 | 05:29
| 21:09
27| 05:31
| 21:08
28 | 05:32
| 21:06
29 | 05:33
| 21:05
30 | 05:35
| 21:03
31 05:36
| 21:02

Sonnenscheinstunden | 497
astr.max.mogl.Beschattung |
Red.Sonnenscheinwahrsch. |

Reduktion Betriebsdauer |
Reduktion Windrichtung |
Gesamte Reduktion |
Met.wahrsch.Beschattung |
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0,90
0,70
0,25

61

Lizenzierter Anwender:

IEL GmbH

Kirchdorfer StraBe 26

DE-26603 Aurich

+49 4941 9558 0

Marksfeldt / marksfeldt@iel-gmbh.de

Berechnet:

21.11.2023 14:31/4.0.422

Sonnenscheinwahrscheinlichkeit S (Mittlere tégliche Sonnenstunden) [COBURG]

Jan Feb Mar

Apr

Mai

Jun Jul Aug Sep Okt Nov Dez

1,33 2,87 3,57 5,34 6,94 6,20 7,68 6,91 4,99 3,28 1,59 1,18

Betriebsdauer je Sektor
N NNO ONO O 0OSO SSO S SSw wSw W  WNW NNW Summe
407 415 593 512 301 280 448 949 1.644 1.122 767 406 7.845

Startwindgeschwindigkeit: Startwindgeschw. aus Leistungskennlinie

| Oktober
| 07:12
| 18:53
| 07:13
| 18:51
| 07:15
| 18:49
| 07:17
| 18:46
| 07:18
| 18:44
| 07:20
| 18:42 4
| 07:21
| 18:40 11
| 07:23
| 18:38 15
| 07:25
| 18:36 17
| 07:26
| 18:33 18
| 07:28
| 18:31 19
| 07:30
|18:29 19
| 07:31
| 18:27 27
18:27 (WEA 05) | 07:33
18:36 (WEA 05) | 18:25 34
18:24 (WEA 05) | 07:35
18:38 (WEA 05) | 18:23 34
18:22 (WEA 05) | 07:36
18:39 (WEA 05) | 18:21 36
18:21 (WEA 05) | 07:38
18:40 (WEA 05) | 18:18 36
18:20 (WEA 05) | 07:40
18:40 (WEA 05) | 18:16 32
18:19 (WEA 05) | 07:41
18:41 (WEA 05) | 18:14 25
18:18 (WEA 05) | 07:43
18:40 (WEA 05) | 18:12 25
18:18 (WEA 05) | 07:45
18:40 (WEA 05) | 18:10 25
18:17 (WEA 05) | 07:46
18:39 (WEA 05) | 18:08 25
18:18 (WEA 05) | 07:48
18:39 (WEA 05) | 18:06 24
18:18 (WEA 05) | 07:50
18:37 (WEA 05) | 18:04 24
18:19 (WEA 05) | 06:51
18:36 (WEA 05) | 17:02 22
18:19 (WEA 05) | 06:53
18:34 (WEA 05) | 17:00 20
18:22 (WEA 05) | 06:55
18:31 (WEA 05) | 16:59 18
| 06:56
|16:57 16
| 06:58
| 16:55 11
| 07:00
| 16:53
| 07:02
| 16:51
| 333
| 537
| 0,31
| 0,90
| 0,74
| 0,20
| 109

| November Dezember

| 07:03

| 16:49

| 07:05

| 16:48

| 07:07

| 16:46

| 07:08

| 16:44

| 07:10

| 16:42
17:41 (WEA 06) | 07:12
17:45 (WEA 06) | 16:41
17:37 (WEA 06) | 07:14
17:48 (WEA 06) | 16:39
17:35 (WEA 06) | 07:15
17:50 (WEA 06) | 16:38
17:34 (WEA 06) | 07:17
17:51 (WEA 06) | 16:36
17:32 (WEA 06) | 07:19
17:50 (WEA 06) | 16:34
17:32 (WEA 06) | 07:21
17:51 (WEA 06) | 16:33
17:32 (WEA 06) | 07:22
17:51 (WEA 06) | 16:31
17:06 (WEA 09) | 07:24
17:50 (WEA 06) | 16:30
17:03 (WEA 09) | 07:26
17:50 (WEA 06) | 16:29
17:02 (WEA 09) | 07:27
17:49 (WEA 06) | 16:27
16:59 (WEA 09) | 07:29
17:47 (WEA 06) | 16:26
16:58 (WEA 09) | 07:31
17:46 (WEA 06) | 16:25
16:58 (WEA 09) | 07:32
17:44 (WEA 06) | 16:23
16:57 (WEA 09) | 07:34
17:22 (WEA 09) | 16:22
16:56 (WEA 09) | 07:36
17:21 (WEA 09) | 16:21
16:56 (WEA 09) | 07:37
17:21 (WEA 09) | 16:20
16:56 (WEA 09) | 07:39
17:21 (WEA 09) | 16:19
16:57 (WEA 09) | 07:40
17:21 (WEA 09) | 16:18
16:57 (WEA 09) | 07:42
17:21 (WEA 09) | 16:17
15:57 (WEA 09) | 07:43
16:19 (WEA 09) | 16:16
15:58 (WEA 09) | 07:45
16:18 (WEA 09) | 16:15
15:59 (WEA 09) | 07:46
16:17 (WEA 09) | 16:14
16:00 (WEA 09) | 07:48
16:16 (WEA 09) | 16:13
16:03 (WEA 09) | 07:49
16:14 (WEA 09) | 16:12

| 07:51

| 16:12

270
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8:15

8:16
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Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergegeben (Sommerzeit wie Bezugsjahr):

Tag im Monat

Sonnenaufgang  (SS:MM)

Sonnenuntergang (SS:MM)

winADDPN 4 N 477 | EMN Intarnatinnal A/C Tal LdAK Q& 28 44 A4 unans amd Al windnra@amd Al

Minuten mit Schatten

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

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

71 11 9072 14:22 1 4R windPRO “



Projekt: Beschreibung: Lizenzierter Anwender:
St. Gangloff Zusatzbelastung = Gesamtbelastung IEL GmbH
3 Kirchdorfer StraBe 26
4165-23-S2 DE-26603 Aurich
+49 4941 9558 0
Marksfeldt / marksfeldt@iel-gmbh.de

Berechnet:

21.11.2023 14:31/4.0.422

SHADOW - Kalender pro WEA

Berechnung: ZB = GB / Hauptergebnis und Listen WEA: WEA 01 - NORDEX __N149/4.0-4.5 4500 149.1 !0! NH: 164,0 m (Ges:238,6 m) (1)

ii Sonnenscheinwahrscheinlichkeit S (Mittlere tagliche Sonnenstunden) [COBURG]
Annahmen fiir Schattenwurfberechnung Jan Feb Mé&r Apr Mai Jun Jul Aug Sep Okt Nov Dez

1,33 2,87 3,57 5,34 6,94 6,20 7,68 6,91 4,99 3,28 1,59 1,18

Betriebsdauer je Sektor

N NNO ONO O 0OSO SSO S SSw wSw W  WNW NNW Summe
407 415 593 512 301 280 448 949 1.644 1.122 767 406 7.845
Startwindgeschwindigkeit: Startwindgeschw. aus Leistungskennlinie

|Januar |Februar | Mérz | April | Mai | Juni

1]08:16 | 07:51 | 07:00 16:51-17:16/25 | 06:51 17:33-18:12/39 | 05:49 19:24-19:46/22 | 05:06 20:08-20:35/27
| 16:17 |1 17:03 |17:53 | 19:44 | 20:33 | 21:17

2] 08:16 | 07:49 | 06:57 16:50-17:16/26 | 06:49 17:34-18:11/37 | 05:47 19:25-19:46/21 | 05:05 20:08-20:35/27
| 16:18 | 17:05 | 17:54 | 19:46 | 20:35 | 21:18

3108:16 | 07:48 | 06:55 16:50-17:17/27 | 06:47 17:35-18:10/35 | 05:45 19:26-19:45/19 | 05:04 20:09-20:35/26
| 16:19 | 17:07 | 17:56 | 19:48 | 20:36 | 21:19

4| 08:16 | 07:46 | 06:53 16:50-17:17/27 | 06:45 17:37-18:08/31 | 05:43 19:27-19:43/16 | 05:03 20:10-20:35/25
| 16:20 | 17:09 | 17:58 | 19:49 | 20:38 | 21:20

51 08:15 | 07:45 | 06:51 16:50-17:17/27 | 06:42 17:38-18:05/27 | 05:42 19:29-19:42/13 | 05:03 20:11-20:36/25
| 16:22 117:10 | 18:00 | 19:51 | 20:39 | 21:21

6| 08:15 | 07:43 | 06:49 16:49-17:16/27 | 06:40 17:41-18:02/21 | 05:40 19:32-19:39/7 | 05:02 20:11-20:35/24
| 16:23 117:12 | 18:01 | 19:53 | 20:41 | 21:22

71 08:15 | 07:41 | 06:47 16:49-17:15/26 | 06:38 17:45-17:58/13 | 05:38 | 05:02 20:11-20:36/25
| 16:24 | 17:14 | 18:03 | 19:54 | 20:43 | 21:23

8 08:14 | 07:40 | 06:45 16:49-17:15/26 | 06:36 | 05:36 | 05:01 20:11-20:35/24
| 16:25 117:16 | 18:05 | 19:56 | 20:44 | 21:23

9| 08:14 | 07:38 | 06:42 16:46-17:14/28 | 06:34 | 05:35 | 05:01 20:12-20:36/24
| 16:27 | 17:17 | 18:06 | 19:57 | 20:46 | 21:24

10 ] 08:13 | 07:36 | 06:40 16:44-17:14/30 | 06:31 | 05:33 20:13-20:18/5 | 05:00 20:12-20:36/24
| 16:28 117:19 | 18:08 | 19:59 | 20:47 | 21:25

11]08:13 | 07:35 | 06:38 16:41-17:15/34 | 06:29 | 05:31 20:09-20:20/11 | 05:00 20:12-20:35/23
| 16:29 117:21 | 18:10 | 20:01 | 20:49 | 21:26

12| 08:12 1 07:33 | 06:36 16:39-17:16/37 | 06:27 | 05:30 20:08-20:21/13 | 05:00 20:13-20:35/22
| 16:31 | 17:23 | 18:11 | 20:02 | 20:50 | 21:26

131 08:12 | 07:31 | 06:34 16:38-17:18/40 | 06:25 | 05:28 20:06-20:22/16 | 04:59 20:13-20:36/23
| 16:32 1 17:25 | 18:13 | 20:04 | 20:52 | 21:27

14 ] 08:11 | 07:29 | 06:31 16:37-17:19/42 | 06:23 | 05:27 20:06-20:24/18 | 04:59 20:14-20:36/22
| 16:34 | 17:26 | 18:15 | 20:06 | 20:53 | 21:28

151 08:10 | 07:27 | 06:29 16:35-17:19/44 | 06:21 | 05:25 20:06-20:25/19 | 04:59 20:14-20:36/22
| 16:35 117:28 | 18:16 | 20:07 | 20:55 | 21:28

16 | 08:09 | 07:25 | 06:27 16:34-17:19/45 | 06:19 | 05:24 20:04-20:26/22 | 04:59 20:14-20:36/22
| 16:37 117:30 | 18:18 | 20:09 | 20:56 | 21:29

17 | 08:09 | 07:24 | 06:25 16:33-17:20/47 | 06:17 | 05:22 20:04-20:28/24 | 04:59 20:15-20:36/21
| 16:38 | 17:32 | 18:20 | 20:10 | 20:58 | 21:29

18 | 08:08 | 07:22 | 06:23 16:33-17:21/48 | 06:14 19:32-19:44/12 | 05:21 20:04-20:29/25 | 04:59 20:15-20:36/21
| 16:40 117:34 | 18:21 | 20:12 | 20:59 | 21:30

19 | 08:07 | 07:20 | 06:20 16:31-17:20/49 | 06:12 19:30-19:46/16 | 05:20 20:03-20:30/27 | 04:59 20:15-20:37/22
| 16:41 | 17:35 | 18:23 | 20:14 | 21:00 | 21:30

20 | 08:06 |1 07:18 | 06:18 16:31-17:20/49 | 06:10 19:28-19:47/19 | 05:18 20:03-20:31/28 | 04:59 20:15-20:37/22
| 16:43 117:37 | 18:25 | 20:15 | 21:02 | 21:30

21]08:05 | 07:16 | 06:16 16:31-17:20/49 | 06:08 19:27-19:48/21 | 05:17 20:04-20:32/28 | 04:59 20:15-20:37/22
| 16:44 117:39 | 18:26 | 20:17 | 21:03 | 21:30

22 | 08:04 | 07:14 | 06:14 16:31-17:21/50 | 06:06 19:26-19:48/22 |05:16 20:04-20:32/28 | 04:59 20:16-20:38/22
| 16:46 | 17:41 | 18:28 | 20:19 | 21:05 | 21:31

231 08:03 | 07:12 | 06:11 16:30-17:20/50 | 06:04 19:25-19:49/24 | 05:15 20:04-20:33/29 | 04:59 20:16-20:38/22
| 16:48 | 17:42 | 18:30 | 20:20 | 21:06 | 21:31

24 ] 08:01 | 07:10 17:02-17:07/5 | 06:09 16:30-17:19/49 | 06:02 19:24-19:49/25 | 05:13 20:04-20:33/29 | 05:00 20:16-20:38/22
| 16:49 | 17:44 | 18:31 | 20:22 | 21:07 | 21:31

251 08:00 | 07:08 16:58-17:11/13 | 06:07 16:30-17:19/49 | 06:00 19:23-19:49/26 | 05:12 20:04-20:34/30 | 05:00 20:17-20:38/21
| 16:51 | 17:46 | 18:33 | 20:23 | 21:08 | 21:31

26 | 07:59 | 07:06 16:56-17:13/17 | 06:05 16:30-17:19/49 | 05:58 19:23-19:49/26 | 05:11 20:05-20:34/29 | 05:00 20:16-20:38/22
| 16:53 | 17:48 | 18:35 | 20:25 | 21:10 | 21:31

27 | 07:58 | 07:04 16:54-17:15/21 | 06:02 16:30-17:17/47 | 05:56 19:24-19:49/25 | 05:10 20:05-20:34/29 | 05:01 20:16-20:38/22
| 16:55 | 17:49 | 18:36 | 20:27 | 21:11 | 21:31

28 | 07:56 | 07:02 16:52-17:15/23 | 06:00 16:30-17:17/47 | 05:54 19:24-19:49/25 | 05:09 20:05-20:34/29 | 05:01 20:17-20:39/22
| 16:56 |17:51 | 18:38 | 20:28 | 21:12 | 21:31

29 | 07:55 | | 06:58 17:31-18:16/45 | 05:52 19:24-19:48/24 | 05:08 20:06-20:34/28 | 05:02 20:16-20:39/23
| 16:58 | | 19:40 | 20:30 | 21:13 | 21:31

30| 07:54 | | 06:56 17:32-18:15/43 | 05:51 19:24-19:47/23 | 05:07 20:07-20:35/28 | 05:02 20:17-20:40/23
| 17:00 | | 19:41 | 20:31 | 21:15 | 21:31

31]07:52 | | 06:53 17:32-18:14/42 | | 05:06 20:07-20:35/28 |
| 17:01 | | 19:43 | | 21:16 |

Sonnenscheinstunden | 264 | 280 | 367 | 414 | 481 | 493
Anzahl Minuten mit Schatten 0 79 1224 491 621 692

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

winADPN 4 N 477 | EMN Tntarnatinnal 4/C Tal 14 OA K 44 44 wnansr amd Al windnra@armd Al 71119072 1424 1 1 windPRO .



Projekt: Beschreibung: Lizenzierter Anwender:
St. Gangloff Zusatzbelastung = Gesamtbelastung IEL GmbH
3 Kirchdorfer StraBe 26
4165-23-S2 DE-26603 Aurich
+49 4941 9558 0
Marksfeldt / marksfeldt@iel-gmbh.de

Berechnet:

21.11.2023 14:31/4.0.422

SHADOW - Kalender pro WEA

Berechnung: ZB = GB / Hauptergebnis und Listen WEA: WEA 01 - NORDEX __N149/4.0-4.5 4500 149.1 !0! NH: 164,0 m (Ges:238,6 m) (1)

ii Sonnenscheinwahrscheinlichkeit S (Mittlere tagliche Sonnenstunden) [COBURG]
Annahmen fiir Schattenwurfberechnung Jan Feb Mé&r Apr Mai Jun Jul Aug Sep Okt Nov Dez

1,33 2,87 3,57 5,34 6,94 6,20 7,68 6,91 4,99 3,28 1,59 1,18

Betriebsdauer je Sektor

N NNO ONO O 0OSO SSO S SSw wSw W  WNW NNW Summe
407 415 593 512 301 280 448 949 1.644 1.122 767 406 7.845
Startwindgeschwindigkeit: Startwindgeschw. aus Leistungskennlinie

| Juli | August | September | Oktober | Novembe}Dezember
1 05:03 20:17-20:40/23 | 05:38 20:19-20:31/12 | 06:25 | 07:12 17:17-17:56/39 | 07:03 | 07:52
| 21:30 | 21:00 | 20:01 | 18:53 | 16:49 | 16:11
2| 05:04 20:17-20:40/23 | 05:39 20:21-20:29/8 | 06:27 | 07:14 17:19-17:54/35 | 07:05 | 07:54
| 21:30 | 20:59 | 19:58 | 18:51 | 16:48 | 16:10
3105:04 20:17-20:41/24 | 05:41 | 06:28 | 07:15 17:21-17:53/32 | 07:07 | 07:55
| 21:30 | 20:57 | 19:56 | 18:49 | 16:46 | 16:10
4| 05:05 20:17-20:41/24 | 05:42 | 06:30 | 07:17 17:22-17:51/29 | 07:09 | 07:56
| 21:29 | 20:55 | 19:54 | 18:47 | 16:44 | 16:09
5105:06 20:17-20:41/24 | 05:44 | 06:31 17:42-17:55/13 | 07:18 17:25-17:52/27 | 07:10 | 07:58
| 21:29 | 20:54 | 19:52 | 18:44 | 16:43 | 16:09
6 | 05:07 20:17-20:41/24 | 05:45 | 06:33 17:37-17:58/21 | 07:20 17:26-17:52/26 | 07:12 | 07:59
| 21:28 | 20:52 | 19:50 | 18:42 | 16:41 | 16:09
7 | 05:08 20:17-20:42/25 | 05:47 19:40-19:49/9 | 06:35 17:35-18:01/26 | 07:22 17:25-17:52/27 |07:14 | 08:00
| 21:28 | 20:50 | 19:47 | 18:40 | 16:39 | 16:08
8] 05:08 20:17-20:42/25 | 05:48 19:37-19:51/14 | 06:36 17:31-18:02/31 | 07:23 17:25-17:52/27 | 07:15 | 08:01
| 21:27 | 20:49 | 19:45 | 18:38 | 16:38 | 16:08
91 05:09 20:17-20:43/26 | 05:50 19:36-19:53/17 | 06:38 17:30-18:04/34 | 07:25 17:25-17:52/27 | 07:17 | 08:03
| 21:27 | 20:47 | 19:43 | 18:36 | 16:36 | 16:08
10 ] 05:10 20:17-20:43/26 | 05:51 19:34-19:54/20 | 06:39 17:27-18:04/37 | 07:26 17:24-17:51/27 | 07:19 | 08:04
| 21:26 | 20:45 | 19:41 | 18:33 | 16:35 | 16:07
11| 05:11 20:16-20:43/27 | 05:53 19:34-19:55/21 | 06:41 17:26-18:06/40 | 07:28 17:24-17:51/27 | 07:21 | 08:05
| 21:25 | 20:43 |1 19:38 | 18:31 | 16:33 | 16:07
12 1 05:12 20:16-20:44/28 | 05:54 19:32-19:55/23 | 06:42 17:24-18:06/42 | 07:30 17:25-17:50/25 | 07:22 | 08:06
| 21:24 | 20:41 | 19:36 | 18:29 | 16:32 | 16:07
13 | 05:13 20:16-20:44/28 | 05:56 19:32-19:56/24 | 06:44 17:23-18:07/44 | 07:31 17:25-17:49/24 | 07:24 | 08:07
| 21:24 | 20:39 | 19:34 | 18:27 | 16:30 | 16:07
14| 05:14 20:15-20:44/29 | 05:57 19:31-19:56/25 | 06:45 17:21-18:06/45 | 07:33 17:26-17:48/22 | 07:26 | 08:08
| 21:23 | 20:37 | 19:32 | 18:25 | 16:29 | 16:07
151 05:16 20:15-20:44/29 | 05:59 19:31-19:56/25 | 06:47 17:21-18:07/46 | 07:35 17:27-17:46/19 | 07:27 | 08:08
| 21:22 | 20:36 119:29 | 18:23 | 16:27 | 16:07
16 | 05:17 20:15-20:44/29 | 06:00 19:30-19:56/26 | 06:48 17:19-18:07/48 | 07:36 17:29-17:45/16 | 07:29 | 08:09
| 21:21 | 20:34 |1 19:27 | 18:21 | 16:26 | 16:07
17 1 05:18 20:14-20:44/30 | 06:02 19:30-19:55/25 | 06:50 17:19-18:07/48 | 07:38 17:30-17:41/11 | 07:31 | 08:10
| 21:20 | 20:32 | 19:25 | 18:19 | 16:25 | 16:08
18 | 05:19 20:14-20:43/29 | 06:04 19:30-19:55/25 | 06:52 17:17-18:07/50 | 07:40 1 07:32 1 08:11
| 21:19 | 20:30 | 19:23 | 18:17 | 16:23 | 16:08
19 | 05:20 20:14-20:43/29 | 06:05 19:30-19:54/24 | 06:53 17:17-18:07/50 | 07:41 | 07:34 |1 08:12
| 21:18 | 20:28 | 19:20 | 18:14 | 16:22 | 16:08
20 | 05:21 20:14-20:43/29 | 06:07 19:31-19:54/23 | 06:55 17:16-18:06/50 | 07:43 |1 07:36 | 08:12
| 21:17 | 20:26 |1 19:18 | 18:12 | 16:21 | 16:09
21| 05:23 20:13-20:42/29 | 06:08 19:30-19:53/23 | 06:56 17:16-18:06/50 | 07:45 | 07:37 | 08:13
| 21:15 | 20:24 1 19:16 | 18:10 | 16:20 | 16:09
22| 05:24 20:14-20:43/29 | 06:10 19:32-19:52/20 | 06:58 17:15-18:05/50 | 07:46 |1 07:39 | 08:13
| 21:14 | 20:22 | 19:14 | 18:08 | 16:19 | 16:09
23| 05:25 20:14-20:42/28 | 06:11 19:32-19:51/19 | 06:59 17:15-18:05/50 | 07:48 | 07:40 | 08:14
| 21:13 | 20:20 119:11 | 18:06 | 16:18 | 16:10
24 | 05:27 20:14-20:41/27 | 06:13 19:34-19:49/15 | 07:01 17:15-18:04/49 | 07:50 | 07:42 | 08:14
| 21:12 | 20:18 | 19:09 | 18:04 | 16:17 | 16:10
251 05:28 20:14-20:40/26 | 06:14 19:35-19:46/11 | 07:03 17:15-18:03/48 | 06:51 | 07:44 | 08:15
| 21:10 | 20:15 | 19:07 | 17:02 | 16:16 | 16:11
26 | 05:29 20:15-20:39/24 | 06:16 | 07:04 17:16-18:03/47 | 06:53 | 07:45 | 08:15
| 21:09 | 20:13 | 19:04 | 17:01 | 16:15 | 16:12
27 1 05:31 20:15-20:38/23 | 06:17 | 07:06 17:15-18:01/46 | 06:55 | 07:47 | 08:15
| 21:08 | 20:11 | 19:02 | 16:59 | 16:14 | 16:13
28 | 05:32 20:15-20:36/21 | 06:19 | 07:07 17:16-18:01/45 | 06:57 | 07:48 | 08:15
| 21:06 | 20:09 | 19:00 | 16:57 | 16:13 | 16:13
29 | 05:34 20:16-20:36/20 | 06:21 1 07:09 17:16-17:59/43 | 06:58 | 07:50 | 08:16
| 21:05 | 20:07 | 18:58 | 16:55 | 16:12 | 16:14
30| 05:35 20:17-20:34/17 | 06:22 | 07:10 17:17-17:58/41 | 07:00 | 07:51 | 08:16
| 21:03 | 20:05 | 18:56 | 16:53 | 16:12 | 16:15
31| 05:36 20:17-20:32/15 | 06:24 | | 07:02 | | 08:16
| 21:02 | 20:03 | | 16:51 | | 16:16

Sonnenscheinstunden | 497 | 451 | 380 | 333 | 270 | 249
Anzahl Minuten mit Schatten 790 409 1094 440 0 0

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

winADPN 4 N 477 | EMN Tntarnatinnal 4/C Tal 14 OA K 44 44 wnansr amd Al windnra@armd Al 71119072 1424 19 windPRO .



Projekt: Beschreibung: Lizenzierter Anwender:
St. Gangloff Zusatzbelastung = Gesamtbelastung IEL GmbH
3 Kirchdorfer StraBe 26
4165-23-S2 DE-26603 Aurich
+49 4941 9558 0
Marksfeldt / marksfeldt@iel-gmbh.de

Berechnet:

21.11.2023 14:31/4.0.422

SHADOW - Kalender pro WEA

Berechnung: ZB = GB / Hauptergebnis und Listen WEA: WEA 02 - NORDEX __N149/4.0-4.5 4500 149.1 !0! NH: 164,0 m (Ges:238,6 m) (2)
ii Sonnenscheinwahrscheinlichkeit S (Mittlere tagliche Sonnenstunden) [COBURG]
Annahmen fiir Schattenwurfberechnung Jan Feb Mé&r Apr Mai Jun Jul Aug Sep Okt Nov Dez
1,33 2,87 3,57 534 6,94 6,20 7,68 6,91 4,99 3,28 1,59 1,18

Betriebsdauer je Sektor

N NNO ONO O 0OSO SSO S SSw wSw W  WNW NNW Summe
407 415 593 512 301 280 448 949 1.644 1.122 767 406 7.845
Startwindgeschwindigkeit: Startwindgeschw. aus Leistungskennlinie

| Januar | Februar | Marz | April | Mai | Juni
1]08:16 | 07:51 15:28-15:59/31 | 07:00 | 06:51 19:07-19:12/5 | 05:49 | 05:06
| 16:17 | 17:03 16:03-16:22/19 | 17:53 | 19:44 | 20:33 | 21:17
2108:16 | 07:49 15:29-16:00/31 | 06:57 | 06:49 19:03-19:17/14 | 05:47 | 05:05
| 16:18 | 17:05 16:02-16:23/21 | 17:54 | 19:46 | 20:35 | 21:18
3108:16 | 07:48 15:28-16:00/32 | 06:55 | 06:47 19:01-19:19/18 | 05:45 | 05:04
| 16:19 | 17:07 16:03-16:24/21 | 17:56 | 19:48 | 20:36 | 21:19
4| 08:16 | 07:46 15:29-15:59/30 | 06:53 | 06:45 19:00-19:20/20 | 05:43 | 05:03
| 16:20 | 17:09 16:03-16:23/20 | 17:58 | 19:49 | 20:38 | 21:20
5108:15 | 07:45 15:29-15:59/30 | 06:51 | 06:42 18:57-19:20/23 | 05:42 | 05:03
| 16:22 | 17:10 16:02-16:23/21 | 18:00 | 19:51 | 20:39 | 21:21
6| 08:15 | 07:43 15:30-15:59/29 | 06:49 | 06:40 18:57-19:20/23 | 05:40 | 05:02
| 16:23 | 17:12 16:04-16:24/20 | 18:01 | 19:53 | 20:41 | 21:22
7108:15 | 07:41 15:31-15:58/27 | 06:47 | 06:38 18:56-19:20/24 | 05:38 | 05:02
| 16:24 | 17:14 16:04-16:23/19 | 18:03 | 19:54 | 20:43 | 21:23
8 08:14 | 07:40 15:31-15:58/27 | 06:45 | 06:36 18:56-19:20/24 | 05: 36 | 05:01
| 16:25 | 17:16 16:04-16:22/18 | 18:05 | 19:56 | 20: | 21:23
9| 08:14 | 07:38 15:32-15:56/24 | 06:42 | 06:34 18:56-19:20/24 | 05: 35 | 05:01
| 16:27 | 17:18 16:05-16:21/16 | 18:06 | 19:57 | 20:46 | 21:24
10 ] 08:13 1 07:36 15:34-15:56/22 | 06:40 | 06:31 18:56-19:19/23 | 05:33 | 05:00
| 16:28 | 17:19 16:07-16:21/14 | 18:08 | 19:59 | 20:47 | 21:25
11]08:13 | 07:35 15:36-15:55/19 | 06:38 | 06:29 18:55-19:18/23 | 05:31 | 05:00
| 16:29 | 17:21 16:09-16:19/10 | 18:10 | 20:01 | 20:49 | 21:26
121 08:12 | 07:33 15:38-15:52/14 | 06:36 17:35-17:40/5 | 06:27 18:55-19:17/22 | 05:30 | 05:00
| 16:31 | 17:23 | 18:11 | 20:02 | 20:50 | 21:26
131 08:12 | 07:31 15:42-15:48/6 | 06:34 17:31-17:43/12 | 06:25 18:56-19:15/19 | 05:28 | 04:59
| 16:32 | 17:25 | 18:13 | 20:04 | 20:52 | 21:27
14 ] 08:11 | 07:29 | 06:31 17:29-17:45/16 | 06:23 18:57-19:14/17 | 05:27 | 04:59
| 16:34 | 17:26 | 18:15 | 20:06 | 20:53 | 21:28
151 08:10 | 07:27 | 06:29 17:27-17:45/18 | 06:21 18:59-19:12/13 | 05:25 | 04:59
| 16:35 | 17:28 | 18:16 | 20:07 | 20:55 | 21:28
16 | 08:09 | 07:25 | 06:27 17:26-17:46/20 | 06:19 19:01-19:09/8 | 05:24 | 04:59
| 16:37 | 17:30 | 18:18 | 20:09 | 20:56 | 21:29
171 08:09 15:39-15:40/1 | 07:24 | 06:25 17:26-17:47/21 | 06:17 | 05:22 | 04:59
| 16:38 | 17:32 | 18:20 | 20:10 | 20:58 | 21:29
18 1 08:08 15:35-15:45/10 | 07:22 | 06:23 17:25-17:47/22 | 06:14 | 05:21 | 04:59
| 16:40 | 17:34 | 18:21 | 20:12 | 20:59 | 21:30
191 08:07 15:33-15:48/15 | 07:20 | 06:20 17:24-17:46/22 | 06:12 | 05:20 | 04:59
| 16:41 | 17:35 | 18:23 | 20:14 | 21:00 | 21:30
20| 08:06 15:32-15:50/18 | 07:18 | 06:18 17:24-17:46/22 | 06:10 | 05:18 | 04:59
| 16:43 | 17:37 | 18:25 | 20:15 | 21:02 | 21:30
21]08:05 15:31-15:51/20 | 07:16 | 06:16 17:25-17:45/20 | 06:08 | 05:17 | 04:59
| 16:44 | 17:39 | 18:26 | 20:17 | 21:03 | 21:30
221 08:04 15:30-15:52/22 | 07:14 | 06:14 17:25-17:45/20 | 06:06 | 05:16 | 04:59
| 16:46 | 17:41 | 18:28 | 20:19 | 21:05 | 21:31
23108:03 15:29-15:53/24 | 07:12 | 06:11 17:25-17:43/18 | 06:04 | 05:15 | 04:59
| 16:48 | 17:42 | 18:30 | 20:20 | 21:06 | 21:31
24108:01 15:29-15:55/26 | 07:10 | 06:09 17:27-17:41/14 | 06:02 | 05:13 | 05:00
| 16:49 | 17:44 | 18:31 | 20:22 | 21:07 | 21:31
251 08:00 15:28-15:55/27 | 07:08 |1 06:07 17:29-17:39/10 | 06:00 | 05:12 | 05:00
| 16:51 | 17:46 | 18:33 | 20:23 | 21:08 | 21:31
26 | 07:59 15:28-15:56/28 | 07:06 | 06:05 | 05:58 | 05:11 | 05:00
| 16:53 16:09-16:13/4 | 17:48 | 18:35 | 20:25 | 21:10 | 21:31
27 |1 07:58 15:28-15:57/29 | 07:04 | 06:02 | 05:56 | 05:10 | 05:01
| 16:55 16:07-16:17/10 | 17:49 | 18:36 | 20:27 | 21:11 | 21:31
28| 07:56 15:28-15:57/29 | 07:02 | 06:00 | 05:54 | 05:09 | 05:01
| 16:56 16:05-16:18/13 | 17:51 | 18:38 | 20:28 | 21:12 | 21:31
29| 07:55 15:28-15:59/31 | | 06:58 | 05:53 | 05:08 | 05:02
| 16:58 16:05-16:20/15 | | 19:40 | 20:30 | 21:13 | 21:31
30 | 07:54 15:27-15:58/31 | | 06:56 | 05:51 | 05:07 | 05:02
| 17:00 16:03-16:21/18 | | 19:41 | 20:31 | 21:15 | 21:31
31107:52 15:28-15:59/31 | | 06:53 | | 05:06 |
| 17:02 16:03-16:22/19 | | 19:43 | | 21:16 |
Sonnenscheinstunden | 264 | 280 | 367 | 414 | 481 | 493
Anzahl Minuten mit Schatten 421 521 240 300 0 0

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

winADPN 4 N 477 | EMN Tntarnatinnal 4/C Tal 14 OA K 44 44 wnansr amd Al windnra@armd Al 71119072 1424 12 windPRO .



Projekt: Beschreibung: Lizenzierter Anwender:
St. Gangloff Zusatzbelastung = Gesamtbelastung IEL GmbH
3 Kirchdorfer StraBe 26
4165-23-S2 DE-26603 Aurich
+49 4941 9558 0
Marksfeldt / marksfeldt@iel-gmbh.de

Berechnet:

21.11.2023 14:31/4.0.422

SHADOW - Kalender pro WEA

Berechnung: ZB = GB / Hauptergebnis und Listen WEA: WEA 02 - NORDEX __N149/4.0-4.5 4500 149.1 !0! NH: 164,0 m (Ges:238,6 m) (2)

ii Sonnenscheinwahrscheinlichkeit S (Mittlere tagliche Sonnenstunden) [COBURG]
Annahmen fiir Schattenwurfberechnung Jan Feb Mé&r Apr Mai Jun Jul Aug Sep Okt Nov Dez

1,33 2,87 3,57 5,34 6,94 6,20 7,68 6,91 4,99 3,28 1,59 1,18

Betriebsdauer je Sektor

N NNO ONO O 0OSO SSO S SSw wSw W  WNW NNW Summe
407 415 593 512 301 280 448 949 1.644 1.122 767 406 7.845
Startwindgeschwindigkeit: Startwindgeschw. aus Leistungskennlinie

| Juli | August | September | Oktober | November | Dezember
1] 05:03 | 05:38 | 06:25 18:55-19:18/23 | 07:12 18:12-18:21/9 | 07:03 15:03-15:25/22 | 07:52
| 21:30 | 21:00 | 20:01 | 18:53 | 16:49 15:36-15:50/14 | 16:11
2| 05:04 | 05:39 | 06:27 18:54-19:17/23 | 07:14 | 07:05 15:02-15:26/24 | 07:54
121:30 | 20:59 | 19:58 | 18:51 | 16:48 15:35-15:51/16 | 16:11
3] 05:04 | 05:41 | 06:28 18:54-19:18/24 | 07:15 | 07:07 15:01-15:27/26 | 07:55
| 21:30 | 20:57 | 19:56 | 18:49 | 16:46 15:34-15:52/18 | 16:10
4 | 05:05 | 05:42 | 06:30 18:53-19:17/24 | 07:17 | 07:09 15:00-15:28/28 | 07:56
| 21:29 | 20:55 | 19:54 | 18:47 | 16:44 15:34-15:53/19 | 16:09
51 05:06 | 05:44 | 06:31 18:53-19:17/24 | 07:18 | 07:10 15:00-15:29/29 | 07:58
| 21:29 | 20:54 | 19:52 | 18:44 | 16:43 15:33-15:53/20 | 16:09
6 | 05:07 | 05:45 | 06:33 18:53-19:16/23 | 07:20 | 07:12 14:59-15:30/31 | 07:59
| 21:28 | 20:52 | 19:50 | 18:42 | 16:41 15:33-15:54/21 | 16:09
7 | 05:08 | 05:47 | 06:35 18:54-19:16/22 | 07:22 | 07:14 14:59-15:30/31 | 08:00
| 21:28 | 20:50 | 19:47 | 18:40 | 16:39 15:33-15:54/21 | 16:08
8| 05:08 | 05:48 | 06:36 18:54-19:14/20 | 07:23 | 07:15 14:58-15:29/31 | 08:01
| 21:27 | 20:49 | 19:45 | 18:38 | 16:38 15:33-15:53/20 | 16:08
9 | 05:09 | 05:50 | 06:38 18:55-19:13/18 | 07:25 | 07:17 14:58-15:30/32 | 08:02
| 21:27 | 20:47 | 19:43 | 18:36 | 16:36 15:33-15:53/20 | 16:08
10 | 05:10 | 05:51 | 06:39 18:56-19:10/14 | 07:26 | 07:19 14:59-15:30/31 | 08:04
| 21:26 | 20:45 | 19:41 | 18:33 | 16:35 15:34-15:53/19 | 16:07
11| 05:11 | 05:53 | 06:41 19:00-19:07/7 | 07:28 | 07:21 14:59-15:30/31 | 08:05
| 21:25 | 20:43 | 19:38 | 18:31 | 16:33 15:34-15:53/19 | 16:07
12 ] 05:12 | 05:54 | 06:42 |1 07:30 | 07:22 14:59-15:30/31 | 08:06
| 21:24 | 20:41 |1 19:36 | 18:29 | 16:32 15:35-15:53/18 | 16:07
13| 05:13 | 05:56 | 06:44 |1 07:31 | 07:24 15:00-15:30/30 | 08:07
| 21:24 | 20:39 | 19:34 | 18:27 | 16:30 15:37-15:52/15 | 16:07
14| 05:14 | 05:57 | 06:45 | 07:33 | 07:26 15:00-15:30/30 | 08:08
| 21:23 | 20:37 |1 19:32 | 18:25 | 16:29 15:38-15:51/13 | 16:07
15 | 05:16 | 05:59 | 06:47 1 07:35 | 07:27 15:00-15:29/29 | 08:08
| 21:22 | 20:36 | 19:29 | 18:23 | 16:27 15:39-15:49/10 | 16:07
16 | 05:17 | 06:00 | 06:48 | 07:36 | 07:29 15:01-15:29/28 | 08:09
| 21:21 | 20:34 | 19:27 | 18:21 | 16:26 15:42-15:46/4 | 16:07
17 | 05:18 | 06:02 | 06:50 |1 07:38 | 07:31 15:02-15:29/27 | 08:10
| 21:20 | 20:32 | 19:25 | 18:19 | 16:25 | 16:08
18 | 05:19 | 06:04 | 06:52 18:17-18:25/8 | 07:40 | 07:32 15:03-15:29/26 | 08:11
| 21:19 | 20:30 | 19:23 | 18:17 | 16:23 | 16:08
19 | 05:20 | 06:05 | 06:53 18:15-18:28/13 | 07:41 | 07:34 15:04-15:28/24 | 08:12
| 21:18 | 20:28 | 19:20 | 18:14 | 16:22 | 16:08
20 | 05:22 | 06:07 | 06:55 18:12-18:29/17 | 07:43 | 07:36 15:05-15:27/22 | 08:12
| 21:17 | 20:26 | 19:18 | 18:12 | 16:21 | 16:09
21105:23 | 06:08 | 06:56 18:11-18:30/19 | 07:45 | 07:37 15:06-15:26/20 | 08:13
| 21:15 | 20:24 |1 19:16 | 18:10 | 16:20 | 16:09
22| 05:24 | 06:10 | 06:58 18:09-18:30/21 | 07:46 | 07:39 15:08-15:26/18 | 08:13
| 21:14 | 20:22 | 19:14 | 18:08 | 16:19 | 16:09
23] 05:25 | 06:11 | 06:59 18:09-18:30/21 | 07:48 | 07:40 15:10-15:25/15 | 08:14
| 21:13 | 20:20 1 19:11 | 18:06 | 16:18 | 16:10
24 | 05:27 | 06:13 | 07:01 18:08-18:30/22 | 07:50 | 07:42 15:12-15:22/10 | 08:14
| 21:12 | 20:18 | 19:09 | 18:04 | 16:17 | 16:11
251 05:28 | 06:14 | 07:03 18:08-18:30/22 | 06:51 | 07:44 15:16-15:19/3 | 08:15
| 21:10 | 20:15 | 19:07 | 17:03 | 16:16 | 16:11
26 | 05:29 | 06:16 | 07:04 18:07-18:29/22 | 06:53 | 07:45 | 08:15
| 21:09 | 20:13 | 19:05 | 17:01 | 16:15 | 16:12
271 05:31 | 06:18 19:03-19:11/8 | 07:06 18:08-18:28/20 | 06:55 | 07:47 | 08:15
| 21:08 | 20:11 | 19:02 | 16:59 | 16:14 | 16:13
28 | 05:32 | 06:19 19:00-19:14/14 | 07:07 18:08-18:28/20 | 06:57 | 07:48 | 08:15
| 21:06 | 20:09 | 19:00 | 16:57 | 16:13 | 16:13
29 | 05:34 | 06:21 18:58-19:15/17 | 07:09 18:08-18:26/18 | 06:58 15:10-15:19/9 | 07:50 | 08:16
| 21:05 | 20:07 | 18:58 | 16:55 | 16:13 | 16:14
30 | 05:35 | 06:22 18:57-19:16/19 | 07:10 18:10-18:24/14 | 07:00 15:07-15:22/15 | 07:51 | 08:16
| 21:03 | 20:05 | 18:56 | 16:53 | 16:12 | 16:15
31]05:36 | 06:24 18:55-19:17/22 | | 07:02 15:05-15:24/19 | |1 08:16
| 21:02 | 20:03 | | 16:51 15:39-15:49/10 | | 16:16

Sonnenscheinstunden | 497 | 451 | 380 | 333 | 270 | 249
Anzahl Minuten mit Schatten 0 80 459 62 896 0

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

winADPN 4 N 477 | EMN Tntarnatinnal 4/C Tal 14 OA K 44 44 wnansr amd Al windnra@armd Al 711190721424 /4 windPRO .



Projekt: Beschreibung: Lizenzierter Anwender:
St. Gangloff Zusatzbelastung = Gesamtbelastung IEL GmbH
3 Kirchdorfer StraBe 26
4165-23-S2 DE-26603 Aurich
+49 4941 9558 0
Marksfeldt / marksfeldt@iel-gmbh.de

Berechnet:

21.11.2023 14:31/4.0.422

SHADOW - Kalender pro WEA

Berechnung: ZB = GB / Hauptergebnis und Listen WEA: WEA 05 - NORDEX _N149/4.0-4.5 4500 149.1 !0! NH: 164,0 m (Ges:238,6 m) (3)

Annahmen fiir Schattenwurfberechnun Sonnenscheinwahrscheinlichkeit S (Mittlere tagliche Sonnenstunden) [COBURG]
9 Jan Feb Mar Apr Mai Jun Jul Aug Sep Okt Nov Dez

1,33 2,87 3,57 5,34 6,94 6,20 7,68 6,91 4,99 3,28 1,59 1,18

Betriebsdauer je Sektor

N NNO ONO O 0OSO SSO S SSw wSw W  WNW NNW Summe
407 415 593 512 301 280 448 949 1.644 1.122 767 406 7.845
Startwindgeschwindigkeit: Startwindgeschw. aus Leistungskennlinie

|Januar | Februar | Mérz | April | Mai | Juni
1]08:16 | 07:51 14:08-15:02/54 | 07:00 13:54-15:16/82 | 06:51 18:42-18:48/6 | 05:49 19:04-19:41/37 | 05:06 20:08-20:36/28
| 16:17 | 17:03 16:00-16:11/11 | 17:53 | 19:44 | 20:33 | 21:17
2| 08:16 | 07:49 14:07-15:04/57 | 06:57 13:55-15:16/81 | 06:49 | 05:47 19:05-19:42/37 | 05:05 20:08-20:36/28
| 16:18 | 17:05 15:56-16:14/18 | 17:54 | 19:46 | 20:35 | 21:18
3108:16 | 07:48 14:06-15:05/59 | 06:55 13:55-15:16/81 | 06:47 | 05:45 19:05-19:41/36 | 05:04 20:08-20:37/29
| 16:19 | 17:07 15:55-16:16/21 | 17:56 | 19:48 | 20:36 | 21:19
4] 08:16 | 07:46 14:04-15:06/62 | 06:53 13:56-15:15/79 | 06:45 | 05:43 19:05-19:41/36 | 05:03 20:08-20:37/29
| 16:20 | 17:09 15:53-16:18/25 | 17:58 | 19:49 | 20:38 | 21:20
51 08:15 | 07:45 14:03-15:07/64 | 06:51 13:57-15:15/78 | 06:42 | 05:42 19:06-19:41/35 | 05:03 20:08-20:38/30
| 16:22 | 17:10 15:52-16:19/27 | 18:00 17:27-17:29/2 | 19:51 | 20:39 | 21:21
6] 08:15 | 07:43 14:03-15:09/66 | 06:49 13:57-15:13/76 | 06:40 | 05:40 19:06-19:40/34 | 05:02 20:08-20:38/30
| 16:23 | 17:12 15:52-16:21/29 | 18:01 17:22-17:32/10 | 19:53 | 20:41 | 21:22
7 | 08:15 | 07:41 14:01-15:10/69 | 06:47 13:58-15:13/75 | 06:38 | 05:38 19:06-19:39/33 | 05:02 20:08-20:40/32
| 16:24 | 17:14 15:51-16:22/31 | 18:03 17:20-17:34/14 | 19:54 | 20:42 | 21:23
8] 08:14 | 07:40 14:00-15:11/71 | 06:45 13:59-15:12/73 | 06:36 | 05:36 19:07-19:39/32 | 05:01 20:07-20:41/34
| 16:25 | 17:16 15:50-16:22/32 | 18:05 17:19-17:35/16 | 19:56 | 20:44 | 21:23
9| 08:14 | 07:38 13:59-15:11/72 | 06:42 14:00-15:11/71 | 06:34 | 05:35 19:07-19:38/31 | 05:01 20:08-20:42/34
| 16:27 | 17:17 15:49-16:23/34 | 18:06 17:18-17:36/18 | 19:57 | 20:46 | 21:24
10 | 08:13 | 07:36 14:00-15:13/73 | 06:40 17:18-17:39/21 | 06:31 | 05:33 19:08-19:38/30 | 05:00 20:08-20:43/35
| 16:28 | 17:19 15:49-16:24/35 | 18:08 14:02-15:10/68 | 19:59 | 20:47 | 21:25
11 08:13 | 07:35 13:59-15:14/75 | 06:38 17:17-17:42/25 | 06:29 | 05:31 19:08-19:37/29 | 05:00 20:08-20:43/35
| 16:29 | 17:21 15:49-16:24/35 | 18:10 14:02-15:08/66 | 20:01 | 20:49 | 21:26
12 ] 08:12 | 07:33 13:58-15:14/76 | 06:36 17:17-17:44/27 | 06:27 | 05:30 19:10-19:36/26 | 05:00 20:08-20:44/36
| 16:31 | 17:23 15:49-16:25/36 | 18:11 14:04-15:07/63 | 20:02 | 20:50 | 21:26
13 ] 08:12 | 07:31 13:57-15:15/78 | 06:34 17:17-17:45/28 | 06:25 | 05:28 19:10-19:34/24 | 04:59 20:08-20:45/37
| 16:32 | 17:25 15:48-16:25/37 | 18:13 14:06-15:06/60 | 20:04 | 20:52 | 21:27
14| 08:11 | 07:29 13:57-15:15/78 | 06:31 17:18-17:46/28 | 06:23 | 05:27 19:12-19:33/21 | 04:59 20:09-20:45/36
| 16:34 | 17:26 15:48-16:25/37 | 18:15 14:08-15:04/56 | 20:06 | 20:53 | 21:28
15| 08:10 | 07:27 13:56-15:16/80 | 06:29 17:18-17:45/27 | 06:21 | 05:25 19:14-19:32/18 | 04:59 20:09-20:46/37
| 16:35 | 17:28 15:48-16:25/37 | 18:16 14:10-15:02/52 | 20:07 | 20:55 | 21:28
16 | 08:09 | 07:25 13:56-15:16/80 | 06:27 17:20-17:48/28 | 06:19 | 05:24 19:16-19:30/14 | 04:59 20:09-20:46/37
| 16:37 | 17:30 15:48-16:25/37 | 18:18 14:13-15:00/47 | 20:09 | 20:56 | 21:29
17 | 08:09 | 07:24 13:55-15:17/82 | 06:25 17:22-17:51/29 | 06:17 | 05:22 19:19-19:27/8 | 04:59 20:09-20:47/38
| 16:38 | 17:32 15:48-16:24/36 | 18:20 14:16-14:57/41 | 20:10 | 20:58 | 21:29
18 | 08:08 | 07:22 13:55-15:17/82 | 06:23 17:22-17:53/31 | 06:14 19:19-19:32/13 | 05:21 | 04:59 20:09-20:47/38
| 16:40 | 17:34 15:49-16:24/35 | 18:21 14:20-14:54/34 | 20:12 | 20:59 | 21:29
19 | 08:07 | 07:20 13:54-15:17/83 | 06:20 17:21-17:54/33 | 06:12 19:16-19:35/19 | 05:20 | 04:59 20:10-20:47/37
| 16:41 | 17:35 15:49-16:23/34 | 18:23 14:24-14:49/25 | 20:14 | 21:00 | 21:30
20 | 08:06 | 07:18 13:54-15:17/83 | 06:18 17:22-17:56/34 | 06:10 19:14-19:37/23 | 05:18 | 04:59 20:10-20:47/37
| 16:43 | 17:37 15:50-16:23/33 | 18:25 14:32-14:42/10 | 20:15 | 21:02 | 21:30
21| 08:05 | 07:16 13:54-15:18/84 | 06:16 17:23-17:58/35 | 06:08 19:12-19:38/26 | 05:17 | 04:59 20:10-20:47/37
| 16:44 | 17:39 15:51-16:22/31 | 18:26 | 20:17 | 21:03 | 21:30
22 | 08:04 | 07:14 13:54-15:18/84 | 06:14 17:25-17:59/34 | 06:06 19:10-19:39/29 | 05:16 20:17-20:25/8 | 04:59 20:11-20:48/37
| 16:46 | 17:41 15:52-16:21/29 | 18:28 | 20:19 | 21:04 | 21:31
23| 08:03 14:29-14:37/8 | 07:12 13:54-15:18/84 | 06:11 17:26-17:58/32 | 06:04 19:09-19:40/31 | 05:15 20:15-20:28/13 | 04:59 20:11-20:48/37
| 16:48 | 17:42 15:53-16:20/27 | 18:30 | 20:20 | 21:06 | 21:31
24| 08:01 14:24-14:43/19 | 07:10 13:54-15:18/84 | 06:09 17:32-17:59/27 | 06:02 19:08-19:40/32 | 05:13 20:13-20:29/16 | 05:00 20:10-20:48/38
| 16:49 | 17:44 15:55-16:18/23 | 18:31 | 20:22 | 21:07 | 21:31
251 08:00 14:20-14:47/27 | 07:08 13:54-15:18/84 | 06:07 17:32-17:59/27 | 06:00 19:07-19:41/34 | 05:12 20:12-20:31/19 | 05:00 20:11-20:49/38
| 16:51 | 17:46 15:57-16:16/19 | 18:33 | 20:23 | 21:08 | 21:31
26 | 07:59 14:18-14:50/32 | 07:06 13:54-15:18/84 | 06:05 17:33-17:59/26 | 05:58 19:06-19:41/35 | 05:11 20:11-20:32/21 | 05:00 20:11-20:48/37
| 16:53 | 17:48 16:00-16:13/13 | 18:35 | 20:25 | 21:10 | 21:31
27 | 07:58 14:16-14:53/37 | 07:04 13:54-15:18/84 | 06:02 17:33-17:57/24 | 05:56 19:06-19:42/36 | 05:10 20:10-20:33/23 | 05:01 20:11-20:48/37
| 16:55 | 17:49 | 18:36 | 20:27 | 21:11 | 21:31
28 | 07:56 14:13-14:55/42 | 07:02 13:54-15:17/83 | 06:00 17:34-17:57/23 | 05:54 19:06-19:42/36 | 05:09 20:09-20:33/24 | 05:01 20:12-20:49/37
| 16:56 | 17:51 | 18:38 | 20:28 | 21:12 | 21:31
29 | 07:55 14:12-14:57/45 | | 06:58 18:36-18:56/20 | 05:52 19:05-19:42/37 | 05:08 20:09-20:34/25 | 05:02 20:11-20:48/37
| 16:58 | | 19:39 | 20:30 | 21:13 | 21:31
30 | 07:54 14:10-14:59/49 | | 06:56 18:39-18:55/16 | 05:51 19:05-19:42/37 | 05:07 20:09-20:35/26 | 05:02 20:12-20:48/36
| 17:00 | | 19:41 | 20:31 | 21:14 | 21:31
31]07:52 14:09-15:01/52 | | 06:53 18:39-18:52/13 | | 05:06 20:09-20:36/27 |
| 17:01 | | 19:43 | | 21:16 |
Sonnenscheinstunden | 264 | 280 | 367 | 414 | 481 | 493
Anzahl Minuten mit Schatten 311 2877 1866 394 683 1048

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-Zeitpunkt (SS:MM) Schattenende/Minuten mit Schatten
Sonnenuntergang (SS:MM) Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (SS:MM) Schattenende/Minuten mit Schatten
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Projekt: Beschreibung: Lizenzierter Anwender:
St. Gangloff Zusatzbelastung = Gesamtbelastung IEL GmbH
3 Kirchdorfer StraBe 26
4165-23-S2 DE-26603 Aurich
+49 4941 9558 0
Marksfeldt / marksfeldt@iel-gmbh.de

Berechnet:

21.11.2023 14:31/4.0.422

SHADOW - Kalender pro WEA

Berechnung: ZB = GB / Hauptergebnis und Listen WEA: WEA 05 - NORDEX _N149/4.0-4.5 4500 149.1 !0! NH: 164,0 m (Ges:238,6 m) (3)
ii Sonnenscheinwahrscheinlichkeit S (Mittlere tagliche Sonnenstunden) [COBURG]
Annahmen fiir Schattenwurfberechnung Jan Feb Mé&r Apr Mai Jun Jul Aug Sep Okt Nov Dez
1,33 2,87 3,57 534 6,94 6,20 7,68 6,91 4,99 3,28 1,59 1,18

Betriebsdauer je Sektor

N NNO ONO O 0OSO SSO S SSw wSw W  WNW NNW Summe
407 415 593 512 301 280 448 949 1.644 1.122 767 406 7.845
Startwindgeschwindigkeit: Startwindgeschw. aus Leistungskennlinie

| Juli | August | September | Oktober | November | Dezember
1| 05:03 20:13-20:48/35 | 05:38 19:20-19:47/27 | 06:25 | 07:12 17:56-18:23/27 | 07:03 13:28-14:42/74 | 07:52
| 21:30 | 21:00 | 20:00 | 18:53 14:44-15:45/61 | 16:49 15:18-15:53/35 | 16:11
2| 05:04 20:12-20:47/35 |05:39 19:19-19:47/28 | 06:27 | 07:14 17:55-18:22/27 | 07:05 13:29-14:41/72 | 07:54
| 21:30 | 20:59 | 19:58 | 18:51 14:42-15:47/65 | 16:48 15:19-15:52/33 | 16:10
3] 05:04 20:13-20:47/34 | 05:41 19:17-19:48/31 | 06:28 | 07:15 17:55-18:19/24 | 07:07 13:30-14:40/70 | 07:55
| 21:30 | 20:57 | 19:56 | 18:49 14:40-15:48/68 | 16:46 15:20-15:52/32 | 16:10
4] 05:05 20:14-20:47/33 | 05:42 19:17-19:49/32 | 06:30 | 07:17 14:38-15:48/70 | 07:09 13:31-14:40/69 | 07:56
| 21:29 | 20:55 | 19:54 | 18:47 17:55-18:13/18 | 16:44 15:21-15:51/30 | 16:09
51 05:06 20:13-20:46/33 | 05:44 19:16-19:49/33 | 06:31 | 07:18 14:37-15:49/72 | 07:10 13:32-14:39/67 | 07:58
| 21:29 | 20:54 | 19:52 | 18:44 17:55-18:12/17 | 16:43 15:22-15:50/28 | 16:09
6 | 05:07 20:14-20:45/31 | 05:45 19:16-19:50/34 | 06:33 | 07:20 14:35-15:49/74 | 07:12 13:34-14:38/64 | 07:59
| 21:28 | 20:52 | 19:50 | 18:42 17:56-18:11/15 | 16:41 15:23-15:49/26 | 16:09
71 05:08 20:14-20:44/30 | 05:47 19:15-19:50/35 | 06:35 | 07:22 14:33-15:49/76 | 07:14 13:35-14:37/62 | 08:00
| 21:28 | 20:50 | 19:47 | 18:40 17:57-18:09/12 | 16:39 15:24-15:48/24 | 16:08
8] 05:08 20:15-20:44/29 | 05:48 19:14-19:50/36 | 06:36 | 07:23 14:32-15:50/78 | 07:15 13:35-14:35/60 | 08:01
| 21:27 | 20:48 | 19:45 | 18:38 17:59-18:07/8 | 16:38 15:25-15:46/21 | 16:08
9] 05:09 20:15-20:45/30 | 05:50 19:14-19:50/36 | 06:38 | 07:25 14:32-15:50/78 | 07:17 13:37-14:34/57 | 08:02
| 21:27 | 20:47 | 19:43 | 18:36 | 16:36 15:28-15:44/16 | 16:08
10 | 05:10 20:16-20:45/29 | 05:51 19:13-19:50/37 | 06:39 | 07:26 14:30-15:50/80 | 07:19 13:39-14:33/54 | 08:04
| 21:26 | 20:45 | 19:41 | 18:33 | 16:34 15:31-15:41/10 | 16:07
11 | 05:11 20:16-20:44/28 | 05:53 19:14-19:51/37 | 06:41 18:35-18:40/5 | 07:28 14:29-15:50/81 | 07:21 13:40-14:32/52 | 08:05
| 21:25 | 20:43 | 19:38 | 18:31 | 16:33 | 16:07
12 ] 05:12 20:17-20:44/27 | 05:54 19:13-19:50/37 | 06:42 18:32-18:44/12 | 07:30 14:29-15:50/81 | 07:22 13:42-14:31/49 | 08:06
| 21:24 | 20:41 | 19:36 | 18:29 | 16:32 | 16:07
13| 05:13 20:17-20:44/27 | 05:56 19:13-19:50/37 | 06:44 18:29-18:45/16 | 07:31 14:27-15:50/83 | 07:24 13:44-14:29/45 | 08:07
| 21:24 | 20:39 | 19:34 | 18:27 | 16:30 | 16:07
14| 05:14 20:18-20:44/26 | 05:57 19:13-19:50/37 | 06:45 18:27-18:46/19 | 07:33 14:27-15:50/83 | 07:26 13:46-14:28/42 | 08:08
| 21:23 | 20:37 | 19:32 | 18:25 | 16:29 | 16:07
151 05:16 20:19-20:43/24 | 05:59 19:13-19:50/37 | 06:47 18:24-18:46/22 | 07:35 14:27-15:50/83 | 07:27 13:48-14:25/37 | 08:08
| 21:22 | 20:36 119:29 | 18:23 16:36-16:41/5 | 16:27 | 16:07
16 | 05:17 20:19-20:42/23 | 06:00 19:13-19:49/36 | 06:48 18:22-18:47/25 | 07:36 14:26-15:50/84 | 07:29 13:51-14:23/32 | 08:09
| 21:21 | 20:34 |1 19:27 | 18:21 16:31-16:46/15 | 16:26 | 16:07
17 1 05:18 20:20-20:42/22 | 06:02 19:13-19:48/35 | 06:50 18:21-18:47/26 | 07:38 14:25-15:49/84 | 07:31 13:54-14:21/27 | 08:10
| 21:20 | 20:32 | 19:25 | 18:19 16:27-16:48/21 | 16:25 | 16:08
18 | 05:19 20:21-20:41/20 | 06:04 19:14-19:47/33 | 06:52 18:20-18:46/26 | 07:40 14:25-15:49/84 | 07:32 13:58-14:17/19 | 08:11
| 21:19 | 20:30 |1 19:23 | 18:16 16:25-16:50/25 | 16:23 | 16:08
19 | 05:20 20:22-20:40/18 | 06:05 19:14-19:46/32 | 06:53 18:19-18:46/27 | 07:41 14:25-15:49/84 | 07:34 14:04-14:12/8 | 08:12
| 21:18 | 20:28 | 19:20 | 18:14 16:24-16:51/27 | 16:22 | 16:08
20| 05:21 20:23-20:38/15 | 06:07 19:15-19:45/30 | 06:55 18:14-18:45/31 | 07:43 14:25-15:49/84 | 07:36 | 08:12
| 21:17 | 20:26 |1 19:18 | 18:12 16:23-16:52/29 | 16:21 | 16:08
21| 05:23 20:25-20:36/11 | 06:08 19:15-19:44/29 | 06:56 18:11-18:45/34 | 07:45 14:24-15:48/84 | 07:37 | 08:13
| 21:15 | 20:24 |1 19:16 | 18:10 16:21-16:52/31 | 16:20 | 16:09
221 05:24 20:29-20:34/5 | 06:10 19:17-19:43/26 | 06:58 18:08-18:43/35 | 07:46 14:25-15:48/83 | 07:39 | 08:13
| 21:14 | 20:22 | 19:14 | 18:08 16:20-16:53/33 | 16:19 | 16:09
23] 05:25 | 06:11 19:18-19:40/22 | 06:59 18:07-18:42/35 | 07:48 14:25-15:48/83 | 07:40 | 08:14
| 21:13 | 20:20 119:11 | 18:06 16:20-16:54/34 | 16:18 | 16:10
24 | 05:27 | 06:13 19:20-19:38/18 | 07:01 18:05-18:39/34 | 07:50 14:25-15:47/82 | 07:42 | 08:14
| 21:12 | 20:18 | 19:09 15:09-15:31/22 | 18:04 16:19-16:54/35 | 16:17 | 16:10
25| 05:28 | 06:14 19:22-19:35/13 | 07:02 18:05-18:36/31 | 06:51 13:26-14:47/81 | 07:44 | 08:15
| 21:10 | 20:15 |1 19:07 15:04-15:36/32 | 17:02 15:19-15:55/36 | 16:16 | 16:11
26 | 05:29 | 06:16 | 07:04 18:03-18:34/31 | 06:53 13:25-14:46/81 | 07:45 | 08:15
| 21:09 | 20:13 | 19:04 15:00-15:39/39 | 17:01 15:18-15:54/36 | 16:15 | 16:12
271 05:31 19:28-19:39/11 | 06:17 | 07:06 18:03-18:31/28 | 06:55 13:26-14:45/79 | 07:47 | 08:15
| 21:08 | 20:11 | 19:02 14:55-15:41/46 | 16:59 15:18-15:54/36 | 16:14 | 16:13
28| 05:32 19:25-19:41/16 | 06:19 | 07:07 18:00-18:27/27 | 06:57 13:26-14:45/79 | 07:48 | 08:15
| 21:06 | 20:09 1 19:00 14:53-15:43/50 | 16:57 15:18-15:54/36 | 16:13 | 16:13
29 | 05:34 19:24-19:43/19 | 06:21 | 07:09 17:58-18:26/28 | 06:58 13:27-14:44/77 | 07:50 | 08:16
| 21:05 | 20:07 | 18:58 14:49-15:43/54 | 16:55 15:18-15:54/36 | 16:12 | 16:14
30 | 05:35 19:22-19:44/22 | 06:22 | 07:10 17:57-18:25/28 | 07:00 13:28-14:44/76 | 07:51 | 08:16
| 21:03 | 20:05 | 18:55 14:47-15:45/58 | 16:53 15:18-15:54/36 | 16:12 | 16:15
31| 05:36 19:20-19:45/25 | 06:24 | | 07:02 13:28-14:43/75 | | 08:16
| 21:02 | 20:03 | | 16:51 15:19-15:54/35 | | 16:16

Sonnenscheinstunden | 497 | 451 | 380 | 333 | 270 | 249
Anzahl Minuten mit Schatten 658 788 821 3087 1215 0

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

St. Gangloff Zusatzbelastung = Gesamtbelastung

4165-23-S2

SHADOW - Kalender pro WEA

Berechnung: ZB = GB / Hauptergebnis und Listen WEA: WEA 06 - NORDEX ___N149/4.0-4.5 4500 149.1 !0! NH: 164,0 m (Ges:238,6 m) (4)
Sonnenscheinwahrscheinlichkeit S (Mittlere tagliche Sonnenstunden) [COBURG]

Annahmen fiir Schattenwurfberechnung

| Januar

8:16
6:17
8:16
6:18
8:16
6:19
8:15
6:20
8:15
6:22
8:15
6:23
8:15
6:24
8:14
6:25
8:14
6:27
8:13
6:28
8:13
6:29
8:12
6:31
8:12
6:32
8:11

OHOHOFHOHOFHOREHROHOHOREHOEHOREOKREORORQO

| 16:44
22 | 08:04
| 16:46
231 08:03
| 16:48
24 | 08:01
| 16:49
25| 08:00
| 16:51
26 | 07:59
| 16:53
27 | 07:58
| 16:55
28 | 07:56
| 16:56
29 | 07:55
| 16:58
30 | 07:54
| 17:00
31|07:52
| 17:01
Sonnenscheinstunden | 264
Anzahl Minuten mit Schatten

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

15:26-15:34/8

1797

| Februar

7:44

16:57-17:00/3

16:53-17:04/11
16:52-17:06/14
16:50-17:07/17
16:50-17:07/17
16:49-17:10/21
16:49-17:14/25
16:49-17:15/26
16:49-17:18/29
16:50-17:20/30

16:50-17:20/30

223

Jan Feb Mar

Lizenzierter Anwender:

IEL GmbH

Kirchdorfer StraBe 26

DE-26603 Aurich

+49 4941 9558 0

Marksfeldt / marksfeldt@iel-gmbh.de

Berechnet:

21.11.2023 14:31/4.0.422

Apr

Mai Jun Jul Aug Sep Okt Nov Dez

1,33 2,87 3,57 5,34 6,94 6,20 7,68 6,91 4,99 3,28 1,59 1,18

Betriebsdauer je Sektor
N NNO ONO O 0OSO SSO S SSw wSw W  WNW NNW Summe
407 415 593 512 301 280 448 949 1.644 1.122 767 406 7.845

Startwindgeschwindigkeit: Startwindgeschw. aus Leistungskennlinie

| Marz

7:00
7:53
6:57
7:54
6:55
7:56
6:53
7:58
6:51
8:00
6:49
8:01
6:47
8:03
6:45
8:05
6:42
8:06
6:40
8:08
6:38
8:10
6:36
8:11
6:34
8:13
6:31
8:15
6:29
8:16
6:27
8:18
6:25
8:20
6:23
8:21
6:20
8:23
6:18
8:25
6:16
8:26
6:14
8:28
6:11
8:30
6:09
8:31
6:07
8:33
6:05
8:35
6:02
8:36
6:00
8:38
6:58
9:39
6:56
9:41
6:53
9:43

WHOFHOFHFOHOFHOHOHOHOHOHOHEHOHOHEHOHEOHOHOHOFEFOHOHEHOHOHEHOREFOHOFEOHEHOHEHORORORORO

[}
~N

16:51-17:21/30
16:53-17:22/29
16:58-17:22/24
16:58-17:22/24
16:59-17:22/23
17:00-17:20/20
17:02-17:19/17
17:04-17:18/14
17:06-17:16/10
17:19-17:29/10
17:15-17:31/16
17:12-17:33/21
17:11-17:35/24
17:10-17:36/26
17:08-17:36/28
17:07-17:36/29
17:06-17:37/31
17:06-17:37/31
17:05-17:36/31
17:05-17:36/31
17:05-17:36/31
17:06-17:35/29
17:05-17:34/29
17:06-17:33/27
17:07-17:32/25
17:08-17:31/23
17:09-17:28/19
17:11-17:26/15

18:16-18:21/5

672

| April

| 06:51
| 19:44
| 06:49
| 19:46
| 06:47
| 19:48
| 06:45
| 19:49
| 06:42
| 19:51
| 06:40

| Mai | Juni
| 05:49 18:56-19:12/16 | 05:06
| 20:33 | 21:17
| 05:47 19:00-19:10/10 | 05:05
| 20:35 | 21:18
| 05:45 | 05:04
| 20:36 | 21:19
| 05:43 | 05:03
| 20:38 | 21:20
| 05:42 | 05:03
| 20:39 | 21:21
| 05:40 | 05:02
| 20:41 | 21:22
| 05:38 | 05:02
| 20:42 | 21:23
19:06-19:18/12 | 05:36 | 05:01
| 20:44 | 21:23
19:01-19:21/20 | 05:35 | 05:01
| 20:46 | 21:24
18:59-19:22/23 ] 05:33 | 05:00
| 20:47 | 21:25
18:56-19:22/26 | 05:31 | 05:00
| 20:49 | 21:26
18:54-19:23/29 | 05:30 | 05:00
| 20:50 | 21:26
18:53-19:24/31 | 05:28 | 04:59
| 20:52 | 21:27
18:52-19:24/32 | 05:27 | 04:59
| 20:53 | 21:28
18:51-19:24/33 | 05:25 | 04:59
| 20:55 | 21:28
18:50-19:24/34 | 05:24 | 04:59
| 20:56 | 21:29
18:50-19:24/34 | 05:22 | 04:59
| 20:58 | 21:29
18:49-19:24/35 | 05:21 | 04:59
| 20:59 | 21:29
18:49-19:24/35 | 05:20 | 04:59
| 21:00 | 21:30
18:49-19:23/34 | 05:18 | 04:59
| 21:02 | 21:30
18:49-19:23/34 | 05:17 | 04:59
| 21:03 | 21:30
18:49-19:22/33 | 05:16 | 04:59
| 21:04 | 21:31
18:49-19:22/33 | 05:15 | 04:59
| 21:06 | 21:31
18:49-19:21/32 | 05:13 | 05:00
| 21:07 | 21:31
18:49-19:20/31 | 05:12 | 05:00
| 21:08 | 21:31
18:50-19:19/29 | 05:11 | 05:00
| 21:10 | 21:31
18:51-19:19/28 | 05:10 | 05:01
| 21:11 | 21:31
18:52-19:18/26 | 05:09 | 05:01
| 21:12 | 21:31
18:53-19:16/23 | 05:08 | 05:02
| 21:13 | 21:31
18:54-19:14/20 | 05:07 | 05:02
| 21:14 | 21:31
| 05:06 |
| 21:16 |
| 481 | 493
667 26 0

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

winADDPN 4 N 477 | EMN Intarnatinnal A/C Tal LdAK Q& 28 44 A4 unans amd Al windnra@amd Al

711190721424 17 windPRO .



Projekt: Beschreibung: Lizenzierter Anwender:
St. Gangloff Zusatzbelastung = Gesamtbelastung IEL GmbH
3 Kirchdorfer StraBe 26
4165-23-S2 DE-26603 Aurich
+49 4941 9558 0
Marksfeldt / marksfeldt@iel-gmbh.de

Berechnet:

21.11.2023 14:31/4.0.422

SHADOW - Kalender pro WEA

Berechnung: ZB = GB / Hauptergebnis und Listen WEA: WEA 06 - NORDEX ___N149/4.0-4.5 4500 149.1 !0! NH: 164,0 m (Ges:238,6 m) (4)

ii Sonnenscheinwahrscheinlichkeit S (Mittlere tagliche Sonnenstunden) [COBURG]
Annahmen fiir Schattenwurfberechnung Jan Feb Mé&r Apr Mai Jun Jul Aug Sep Okt Nov Dez

1,33 2,87 3,57 5,34 6,94 6,20 7,68 6,91 4,99 3,28 1,59 1,18

Betriebsdauer je Sektor

N NNO ONO O 0OSO SSO S SSw wSw W  WNW NNW Summe
407 415 593 512 301 280 448 949 1.644 1.122 767 406 7.845
Startwindgeschwindigkeit: Startwindgeschw. aus Leistungskennlinie

| Juli | August | September | Oktober | November | Dezember
1] 05:03 | 05:38 | 06:25 18:56-19:22/26 | 07:12 17:51-18:13/22 | 07:03 | 07:52 13:31-14:14/43
| 21:30 | 21:00 | 20:00 | 18:53 | 16:49 | 16:11 14:53-15:17/24
2] 05:04 | 05:39 | 06:27 18:57-19:20/23 | 07:14 17:52-18:11/19 | 07:05 | 07:54 13:32-14:15/43
121:30 | 20:59 | 19:58 | 18:51 | 16:48 | 16:10 14:54-15:18/24
3| 05:04 | 05:41 | 06:28 18:59-19:19/20 | 07:15 17:55-18:08/13 | 07:07 | 07:55 13:31-14:15/44
| 21:30 | 20:57 | 19:56 | 18:49 | 16:46 1 16:10 14:54-15:17/23
4] 05:05 | 05:42 ] 06:30 19:03-19:15/12 | 07:17 17:45-17:51/6 | 07:09 | 07:56 13:32-14:16/44
| 21:29 | 20:55 | 19:54 | 18:47 | 16:44 | 16:09 14:56-15:18/22
5]05:06 | 05:44 | 06:31 | 07:18 17:42-17:54/12 | 07:10 | 07:58 13:32-14:17/45
| 21:29 | 20:54 | 19:52 | 18:44 | 16:43 |1 16:09 14:56-15:18/22
6 | 05:07 | 05:45 | 06:33 1 07:20 17:41-17:56/15 | 07:12 | 07:59 13:32-14:17/45
| 21:28 | 20:52 | 19:50 | 18:42 | 16:41 | 16:09 14:57-15:17/20
7] 05:08 | 05:47 | 06:35 | 07:22 17:37-17:56/19 | 07:14 | 08:00 13:33-14:18/45
| 21:28 | 20:50 | 19:47 | 18:40 | 16:39 | 16:08 14:57-15:17/20
8| 05:08 | 05:48 | 06:36 | 07:23 17:35-17:56/21 | 07:15 | 08:01 13:34-14:18/44
| 21:27 | 20:48 | 19:45 | 18:38 | 16:38 | 16:08 14:59-15:18/19
9 | 05:09 | 05:50 | 06:38 | 07:25 17:34-17:57/23 | 07:17 | 08:02 13:34-14:18/44
| 21:27 | 20:47 | 19:43 | 18:36 | 16:36 | 16:08 15:00-15:17/17
10 | 05:10 | 05:51 | 06:39 | 07:26 17:32-17:56/24 | 07:19 | 08:04 13:34-14:19/45
| 21:26 | 20:45 | 19:41 | 18:33 | 16:35 | 16:07 15:01-15:17/16
11 ] 05:11 | 05:53 19:07-19:19/12 | 06:41 | 07:28 17:31-17:56/25 | 07:21 14:56-15:05/9 | 08:05 13:35-14:19/44
| 21:25 | 20:43 | 19:38 | 18:31 | 16:33 | 16:07 15:01-15:17/16
12 ] 05:12 | 05:54 19:04-19:21/17 | 06:42 | 07:30 17:26-17:56/30 | 07:22 14:54-15:08/14 | 08:06 13:35-14:19/44
| 21:24 | 20:41 |1 19:36 | 18:29 | 16:32 | 16:07 15:02-15:17/15
13| 05:13 | 05:56 19:02-19:23/21 | 06:44 | 07:31 17:24-17:54/30 | 07:24 13:42-13:56/14 | 08:07 13:35-14:20/45
| 21:24 | 20:39 | 19:34 | 18:27 | 16:30 14:53-15:10/17 | 16:07 15:03-15:17/14
14| 05:14 | 05:57 19:00-19:24/24 | 06:45 | 07:33 17:23-17:53/30 | 07:26 13:39-13:59/20 | 08:08 13:36-14:20/44
| 21:23 | 20:37 | 19:32 | 18:25 | 16:29 14:52-15:11/19 | 16:07 15:04-15:17/13
15 | 05:16 | 05:59 18:59-19:26/27 | 06:47 18:02-18:15/13 | 07:35 17:22-17:51/29 | 07:27 13:37-14:01/24 | 08:08 13:37-14:21/44
| 21:22 | 20:36 | 19:29 | 18:23 | 16:27 14:50-15:12/22 | 16:07 15:05-15:17/12
16 | 05:17 | 06:00 18:58-19:26/28 | 06:48 17:58-18:17/19 | 07:36 17:20-17:48/28 | 07:29 13:35-14:02/27 | 08:09 13:37-14:21/44
| 21:21 | 20:34 | 19:27 | 18:21 | 16:26 14:50-15:13/23 | 16:07 15:07-15:17/10
171 05:18 | 06:02 18:57-19:27/30 | 06:50 17:57-18:19/22 | 07:38 17:20-17:46/26 | 07:31 13:34-14:04/30 | 08:10 13:38-14:22/44
| 21:20 | 20:32 | 19:25 | 18:19 | 16:25 14:49-15:14/25 | 16:08 15:08-15:17/9
18 | 05:19 | 06:04 18:56-19:27/31 | 06:52 17:54-18:19/25 | 07:40 17:20-17:44/24 | 07:32 13:34-14:06/32 | 08:11 13:38-14:22/44
| 21:19 | 20:30 | 19:23 | 18:17 | 16:23 14:49-15:14/25 | 16:08 15:08-15:17/9
19 | 05:20 | 06:05 18:55-19:27/32 | 06:53 17:53-18:20/27 | 07:41 17:21-17:39/18 | 07:34 13:33-14:07/34 | 08:11 13:39-14:23/44
| 21:18 | 20:28 | 19:20 | 18:14 | 16:22 14:49-15:15/26 | 16:08 15:09-15:17/8
20| 05:21 | 06:07 18:54-19:28/34 | 06:55 17:52-18:20/28 | 07:43 17:20-17:37/17 | 07:36 13:32-14:07/35 | 08:12 13:38-14:22/44
| 21:17 | 20:26 | 19:18 | 18:12 | 16:21 14:49-15:15/26 | 16:09 15:09-15:17/8
21105:23 | 06:08 18:53-19:27/34 | 06:56 17:51-18:21/30 | 07:45 17:21-17:37/16 | 07:37 13:32-14:08/36 | 08:13 13:39-14:23/44
| 21:15 | 20:24 119:16 | 18:10 | 16:20 14:49-15:16/27 | 16:09 15:10-15:18/8
22| 05:24 | 06:10 18:53-19:28/35 | 06:58 17:50-18:20/30 | 07:46 17:23-17:36/13 | 07:39 13:31-14:09/38 | 08:13 13:39-14:23/44
| 21:14 | 20:22 1 19:14 | 18:08 | 16:19 14:49-15:16/27 | 16:09 15:10-15:18/8
23] 05:25 | 06:11 18:53-19:27/34 | 06:59 17:50-18:21/31 | 07:48 17:25-17:34/9 | 07:40 13:31-14:11/40 | 08:14 13:40-14:24/44
| 21:13 | 20:20 | 19:11 | 18:06 | 16:18 14:50-15:17/27 | 16:10 15:11-15:19/8
24 | 05:27 | 06:13 18:53-19:27/34 | 07:01 17:49-18:20/31 | 07:50 | 07:42 13:31-14:11/40 | 08:14 13:41-14:24/43
| 21:12 | 20:18 | 19:09 | 18:04 | 16:17 14:49-15:17/28 | 16:10 15:11-15:19/8
25| 05:28 | 06:14 18:52-19:27/35 | 07:02 17:49-18:20/31 | 06:51 | 07:44 13:31-14:12/41 | 08:15 13:42-14:26/44
| 21:10 | 20:15 | 19:07 | 17:02 | 16:16 14:50-15:17/27 | 16:11 15:12-15:21/9
26 | 05:29 | 06:16 18:53-19:27/34 | 07:04 17:48-18:18/30 | 06:53 | 07:45 13:31-14:13/42 | 08:15 13:42-14:26/44
| 21:09 | 20:13 | 19:04 | 17:01 | 16:15 14:51-15:18/27 | 16:12 15:12-15:21/9
27 1 05:31 | 06:17 18:52-19:26/34 | 07:06 17:49-18:18/29 | 06:55 | 07:47 13:30-14:13/43 | 08:15 13:42-14:26/44
| 21:08 | 20:11 | 19:02 | 16:59 | 16:14 14:51-15:17/26 | 16:13 15:12-15:22/10
28 | 05:32 | 06:19 18:53-19:26/33 | 07:07 17:49-18:18/29 | 06:57 | 07:48 13:31-14:13/42 | 08:15 13:42-14:27/45
| 21:06 | 20:09 | 19:00 | 16:57 | 16:13 14:52-15:18/26 | 16:13 15:12-15:23/11
29 | 05:34 | 06:21 18:53-19:25/32 | 07:09 17:49-18:16/27 | 06:58 | 07:50 13:30-14:13/43 | 08:16 13:43-14:27/44
| 21:05 | 20:07 | 18:58 | 16:55 | 16:12 14:52-15:17/25 | 16:14 15:11-15:24/13
30 | 05:35 | 06:22 18:54-19:25/31 | 07:10 17:50-18:15/25 | 07:00 | 07:51 13:31-14:14/43 | 08:16 13:43-14:27/44
| 21:03 | 20:05 | 18:55 | 16:53 | 16:12 14:53-15:18/25 | 16:15 15:11-15:25/14
31]05:36 | 06:24 18:54-19:23/29 | | 07:02 | | 08:16 13:44-14:28/44
| 21:02 | 20:03 | | 16:51 | 1 16:16 15:11-15:26/15
Sonnenscheinstunden | 497 | 451 | 380 | 333 | 270 | 249
Anzahl Minuten mit Schatten 0 621 508 469 1095 1801

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

winADPN 4 N 477 | EMN Tntarnatinnal 4/C Tal 14 OA K 44 44 wnansr amd Al windnra@armd Al 711190172 1424 1 2 windPRO .



Projekt: Beschreibung: Lizenzierter Anwender:
St. Gangloff Zusatzbelastung = Gesamtbelastung IEL GmbH
3 Kirchdorfer StraBe 26
4165-23-S2 DE-26603 Aurich
+49 4941 9558 0
Marksfeldt / marksfeldt@iel-gmbh.de

Berechnet:

21.11.2023 14:31/4.0.422

SHADOW - Kalender pro WEA

Berechnung: ZB = GB / Hauptergebnis und Listen WEA: WEA 09 - NORDEX _N149/4.0-4.5 4500 149.1 !0! NH: 164,0 m (Ges:238,6 m) (5)

Annahmen fiir Schattenwurfberechnun Sonnenscheinwahrscheinlichkeit S (Mittlere tagliche Sonnenstunden) [COBURG]
9 Jan Feb Mar Apr Mai Jun Jul Aug Sep Okt Nov Dez

1,33 2,87 3,57 5,34 6,94 6,20 7,68 6,91 4,99 3,28 1,59 1,18

Betriebsdauer je Sektor

N NNO ONO O 0OSO SSO S SSw wSw W  WNW NNW Summe
407 415 593 512 301 280 448 949 1.644 1.122 767 406 7.845
Startwindgeschwindigkeit: Startwindgeschw. aus Leistungskennlinie

|Januar | Februar | Mérz | April | Mai | Juni
1]08:16 11:25-12:05/40 | 07:51 | 06:59 16:20-16:53/33 | 06:51 | 05:49 18:18-19:19/61 | 05:06 18:24-19:14/50
| 16:17 13:52-14:12/20 | 17:03 | 17:53 | 19:44 | 20:33 | 21:17
2] 08:16 11:26-12:06/40 | 07:49 | 06:57 16:18-16:53/35 | 06:49 | 05:47 18:18-19:20/62 | 05:05 18:24-19:14/50
| 16:18 13:53-14:12/19 | 17:05 | 17:54 | 19:46 | 20:35 | 21:18
3108:16 11:26-12:05/39 | 07:48 | 06:55 16:17-16:55/38 | 06:47 | 05:45 18:17-19:20/63 | 05:04 18:25-19:14/49
| 16:19 13:53-14:11/18 | 17:07 | 17:56 | 19:48 | 20:36 | 21:19
408:15 11:27-12:06/39 | 07:46 | 06:53 16:16-16:56/40 | 06:45 | 05:43 18:16-19:19/63 | 05:03 18:25-19:14/49
| 16:20 13:55-14:11/16 | 17:09 | 17:58 | 19:49 | 20:38 | 21:20
5108:15 11:28-12:06/38 | 07:45 | 06:51 16:15-16:57/42 | 06:42 | 05:41 18:17-19:20/63 | 05:03 18:26-19:14/48
| 16:22 13:56-14:11/15 | 17:10 | 18:00 | 19:51 | 20:39 | 21:21
6| 08:15 11:29-12:06/37 | 07:43 16:23-16:34/11 | 06:49 16:13-16:57/44 | 06:40 | 05:40 18:16-19:19/63 | 05:02 18:26-19:13/47
| 16:23 13:58-14:10/12 | 17:12 | 18:01 | 19:52 | 20:41 | 21:22
7108:15 11:30-12:06/36 | 07:41 16:20-16:36/16 | 06:47 16:12-16:57/45 | 06:38 | 05:38 18:15-19:18/63 | 05:02 18:28-19:14/46
| 16:24 14:00-14:09/9 | 17:14 | 18:03 | 19:54 | 20:42 | 21:23
8]08:14 11:31-12:05/34 | 07:40 16:18-16:37/19 | 06:45 16:11-16:58/47 | 06:36 | 05:36 18:16-19:18/62 | 05:01 18:27-19:13/46
| 16:25 | 17:16 | 18:05 17:23-17:32/9 | 19:56 | 20:44 | 21:23
9 08:14 11:32-12:06/34 | 07:38 16:17-16:38/21 | 06:42 16:11-16:59/48 | 06:34 | 05:35 18:15-19:17/62 | 05:01 18:28-19:13/45
| 16:27 | 17:17 | 18:06 17:20-17:34/14 | 19:57 | 20:46 | 21:24
10 | 08:13 11:33-12:05/32 | 07:36 16:17-16:42/25 | 06:40 16:10-16:59/49 | 06:31 | 05:33 18:16-19:18/62 | 05:00 18:29-19:13/44
| 16:28 | 17:19 | 18:08 17:19-17:36/17 | 19:59 | 20:47 | 21:25
11| 08:13 11:34-12:04/30 | 07:35 16:16-16:44/28 | 06:38 16:09-16:58/49 | 06:29 | 05:31 18:15-19:17/62 | 05:00 18:29-19:12/43
| 16:29 |17:21 | 18:10 17:17-17:36/19 | 20:01 | 20:49 | 21:26
12 ] 08:12 11:36-12:04/28 | 07:33 16:15-16:46/31 | 06:36 16:09-16:58/49 | 06:27 | 05:30 18:16-19:18/62 | 05:00 18:30-19:13/43
| 16:31 |17:23 | 18:11 17:16-17:36/20 | 20:02 | 20:50 | 21:26
131 08:12 11:37-12:04/27 | 07:31 16:15-16:46/31 | 06:34 16:09-16:59/50 | 06:25 | 05:28 18:15-19:17/62 | 04:59 18:30-19:13/43
| 16:32 | 17:25 | 18:13 17:16-17:37/21 | 20:04 | 20:52 | 21:27
14| 08:11 11:39-12:02/23 | 07:29 16:15-16:47/32 | 06:31 16:09-16:59/50 | 06:23 18:53-19:03/10 | 05:27 18:16-19:18/62 | 04:59 18:31-19:13/42
| 16:34 | 17:26 | 18:15 17:16-17:37/21 | 20:06 | 20:53 | 21:28
15 08:10 11:41-12:01/20 | 07:27 16:15-16:48/33 | 06:29 16:08-16:57/49 | 06:21 18:48-19:08/20 | 05:25 18:16-19:18/62 | 04:59 18:32-19:13/41
| 16:35 | 17:28 | 18:16 17:15-17:35/20 | 20:07 | 20:55 | 21:28
16 | 08:09 11:43-11:59/16 | 07:25 16:15-16:51/36 | 06:27 16:08-16:57/49 | 06:19 18:45-19:11/26 | 05:24 18:16-19:17/61 | 04:59 18:32-19:13/41
| 16:37 | 17:30 | 18:18 17:15-17:35/20 | 20:09 | 20:56 | 21:29
17 | 08:08 11:46-11:57/11 | 07:24 16:15-16:53/38 | 06:25 16:09-16:57/48 | 06:17 18:43-19:12/29 | 05:22 18:16-19:17/61 | 04:59 18:32-19:13/41
| 16:38 | 17:32 | 18:20 17:16-17:34/18 | 20:10 | 20:57 | 21:29
18 | 08:08 |1 07:22 16:16-16:54/38 | 06:23 16:09-16:56/47 | 06:14 18:39-19:14/35 | 05:21 18:17-19:17/60 | 04:59 18:33-19:13/40
| 16:40 |17:33 | 18:21 17:17-17:33/16 | 20:12 | 20:59 | 21:29
19 | 08:07 1 07:20 16:16-16:55/39 | 06:20 16:09-16:55/46 | 06:12 18:35-19:15/40 | 05:20 18:17-19:17/60 | 04:59 18:33-19:13/40
| 16:41 | 17:35 | 18:23 17:18-17:31/13 | 20:14 | 21:00 | 21:30
20 | 08:06 | 07:18 16:18-16:56/38 | 06:18 16:10-16:54/44 | 06:10 18:33-19:16/43 | 05:18 18:17-19:17/60 | 04:59 18:33-19:13/40
| 16:43 | 17:37 | 18:25 17:21-17:28/7 | 20:15 | 21:02 | 21:30
21 | 08:05 | 07:16 16:19-16:57/38 | 06:16 16:11-16:53/42 | 06:08 18:30-19:17/47 | 05:17 18:18-19:17/59 | 04:59 18:33-19:13/40
| 16:44 | 17:39 | 18:26 | 20:17 | 21:03 | 21:30
22 | 08:04 | 07:14 16:21-16:57/36 | 06:14 16:12-16:52/40 | 06:06 18:28-19:18/50 | 05:16 18:18-19:16/58 | 04:59 18:34-19:14/40
| 16:46 | 17:41 | 18:28 | 20:18 | 21:04 | 21:31
23| 08:02 1 07:12 16:26-16:57/31 | 06:11 16:12-16:50/38 | 06:04 18:26-19:18/52 | 05:15 18:19-19:16/57 | 04:59 18:34-19:14/40
| 16:48 | 17:42 | 18:30 | 20:20 | 21:06 | 21:31
24| 08:01 | 07:10 16:27-16:57/30 | 06:09 16:13-16:49/36 | 06:02 18:25-19:19/54 | 05:13 18:19-19:16/57 | 05:00 18:34-19:14/40
| 16:49 | 17:44 | 18:31 | 20:22 | 21:07 | 21:31
25 | 08:00 | 07:08 16:27-16:57/30 | 06:07 16:15-16:47/32 | 06:00 18:23-19:19/56 | 05:12 18:20-19:16/56 | 05:00 18:35-19:15/40
| 16:51 | 17:46 | 18:33 | 20:23 | 21:08 | 21:31
26 | 07:59 | 07:06 16:29-16:57/28 | 06:05 16:17-16:45/28 | 05:58 18:22-19:19/57 | 05:11 18:20-19:16/56 | 05:00 18:34-19:15/41
| 16:53 | 17:48 | 18:35 | 20:25 | 21:10 | 21:31
27 | 07:58 | 07:04 16:26-16:56/30 | 06:02 16:19-16:42/23 | 05:56 18:22-19:20/58 | 05:10 18:21-19:15/54 | 05:01 18:34-19:15/41
| 16:55 | 17:49 | 18:36 | 20:27 | 21:11 | 21:31
28 | 07:56 | 07:02 16:22-16:55/33 | 06:00 16:23-16:38/15 | 05:54 18:20-19:20/60 | 05:09 18:21-19:15/54 | 05:01 18:34-19:16/42
| 16:56 | 17:51 | 18:38 | 20:28 | 21:12 | 21:31
29 | 07:55 | | 06:58 | 05:52 18:19-19:20/61 | 05:08 18:22-19:15/53 | 05:02 18:34-19:16/42
| 16:58 | | 19:39 | 20:30 | 21:13 | 21:31
30 | 07:54 | | 06:56 | 05:51 18:18-19:20/62 | 05:07 18:23-19:15/52 | 05:02 18:34-19:17/43
| 17:00 | | 19:41 | 20:31 | 21:14 | 21:30
3107:52 | | 06:53 | | 05:06 18:23-19:15/52 |
| 17:01 | | 19:43 | | 21:16 |
Sonnenscheinstunden | 264 | 280 | 367 | 414 | 481 | 493
Anzahl Minuten mit Schatten 633 692 1371 760 1844 1297

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-Zeitpunkt (SS:MM) Schattenende/Minuten mit Schatten
Sonnenuntergang (SS:MM) Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (SS:MM) Schattenende/Minuten mit Schatten
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Projekt: Beschreibung: Lizenzierter Anwender:
St. Gangloff Zusatzbelastung = Gesamtbelastung IEL GmbH
3 Kirchdorfer StraBe 26
4165-23-S2 DE-26603 Aurich
+49 4941 9558 0
Marksfeldt / marksfeldt@iel-gmbh.de

Berechnet:

21.11.2023 14:31/4.0.422

SHADOW - Kalender pro WEA

Berechnung: ZB = GB / Hauptergebnis und Listen WEA: WEA 09 - NORDEX _N149/4.0-4.5 4500 149.1 !0! NH: 164,0 m (Ges:238,6 m) (5)
ii Sonnenscheinwahrscheinlichkeit S (Mittlere tagliche Sonnenstunden) [COBURG]
Annahmen fiir Schattenwurfberechnung Jan Feb Mé&r Apr Mai Jun Jul Aug Sep Okt Nov Dez
1,33 2,87 3,57 534 6,94 6,20 7,68 6,91 4,99 3,28 1,59 1,18

Betriebsdauer je Sektor

N NNO ONO O 0OSO SSO S SSw wSw W  WNW NNW Summe
407 415 593 512 301 280 448 949 1.644 1.122 767 406 7.845
Startwindgeschwindigkeit: Startwindgeschw. aus Leistungskennlinie

| Juli | August | September | Oktober | November | Dezember
1]05:03 18:34-19:17/43 | 05:38 18:26-19:28/62 | 06:25 | 07:12 16:48-17:37/49 | 07:03 15:46-16:11/25 | 07:52 11:16-11:46/30
| 21:30 | 21:00 | 20:00 | 18:53 17:55-18:15/20 | 16:49 | 16:11
2| 05:04 18:34-19:17/43 | 05:39 18:26-19:28/62 | 06:27 | 07:14 16:48-17:37/49 | 07:05 15:47-16:07/20 | 07:54 11:16-11:48/32
| 21:30 | 20:59 | 19:58 | 18:51 17:55-18:15/20 | 16:48 | 16:10
3105:04 18:34-19:18/44 | 05:41 18:25-19:27/62 | 06:28 | 07:15 16:48-17:37/49 | 07:07 15:48-16:07/19 | 07:55 11:15-11:49/34
| 21:30 | 20:57 | 19:56 | 18:49 17:56-18:14/18 | 16:46 | 16:10
4| 05:05 18:34-19:19/45 | 05:42 18:26-19:28/62 | 06:30 | 07:17 16:47-17:36/49 | 07:09 15:50-16:05/15 | 07:56 11:16-11:50/34
| 21:29 | 20:55 | 19:54 | 18:47 17:57-18:12/15 | 16:44 | 16:09
51 05:06 18:33-19:19/46 | 05:44 18:25-19:28/63 | 06:31 | 07:18 16:48-17:35/47 | 07:10 15:53-16:03/10 | 07:58 11:15-11:51/36
| 21:29 | 20:54 | 19:52 | 18:44 17:58-18:10/12 | 16:43 | 16:09 13:45-13:54/9
6| 05:07 18:33-19:19/46 | 05:45 18:26-19:29/63 | 06:33 | 07:20 16:49-17:35/46 | 07:12 | 07:59 11:15-11:52/37
| 21:28 | 20:52 | 19:49 | 18:42 18:01-18:06/5 | 16:41 | 16:09 13:44-13:55/11
71 05:08 18:33-19:20/47 | 05:47 18:25-19:28/63 | 06:35 | 07:22 16:48-17:33/45 | 07:14 | 08:00 11:16-11:53/37
| 21:28 | 20:50 | 19:47 | 18:40 | 16:39 | 16:08 13:43-13:57/14
8]05:08 18:33-19:21/48 | 05:48 18:25-19:28/63 | 06:36 | 07:23 16:49-17:32/43 | 07:15 | 08:01 11:15-11:54/39
| 21:27 | 20:48 | 19:45 | 18:38 | 16:38 | 16:08 13:43-13:59/16
9] 05:09 18:33-19:21/48 | 05:50 18:26-19:29/63 | 06:38 | 07:25 16:50-17:31/41 | 07:17 | 08:02 11:15-11:54/39
| 21:27 | 20:47 | 19:43 | 18:36 | 16:36 | 16:08 13:42-14:00/18
10 | 05:10 18:32-19:22/50 | 05:51 18:26-19:28/62 | 06:39 | 07:26 16:50-17:29/39 | 07:19 | 08:04 11:15-11:55/40
| 21:26 | 20:45 | 19:41 | 18:33 | 16:34 | 16:07 13:42-14:01/19
11 ] 05:11 18:32-19:23/51 | 05:53 18:26-19:29/63 | 06:41 | 07:28 16:52-17:28/36 | 07:21 | 08:05 11:15-11:56/41
| 21:25 | 20:43 | 19:38 | 18:31 | 16:33 | 16:07 13:42-14:02/20
12 ] 05:12 18:32-19:23/51 | 05:54 18:26-19:28/62 | 06:42 | 07:30 16:53-17:27/34 | 07:22 | 08:06 11:16-11:56/40
| 21:24 | 20:41 | 19:36 | 18:29 | 16:32 | 16:07 13:42-14:03/21
13 ] 05:13 18:32-19:24/52 | 05:56 18:27-19:28/61 | 06:44 | 07:31 16:54-17:27/33 | 07:24 | 08:07 11:16-11:57/41
| 21:24 | 20:39 | 19:34 | 18:27 | 16:30 | 16:07 13:42-14:04/22
14 | 05:14 18:31-19:24/53 | 05:57 18:27-19:27/60 | 06:45 | 07:33 16:56-17:28/32 | 07:26 | 08:08 11:16-11:57/41
| 21:23 | 20:37 | 19:32 | 18:25 | 16:29 | 16:07 13:42-14:04/22
151 05:16 18:31-19:24/53 | 05:59 18:28-19:28/60 | 06:47 17:14-17:28/14 | 07:35 17:00-17:29/29 | 07:27 | 08:08 11:17-11:58/41
| 21:22 | 20:36 | 19:29 | 18:23 | 16:27 | 16:07 13:42-14:05/23
16 | 05:17 18:30-19:25/55 | 06:00 18:28-19:27/59 | 06:48 17:09-17:31/22 | 07:36 16:59-17:28/29 | 07:29 | 08:09 11:17-11:59/42
| 21:21 | 20:34 | 19:27 | 18:21 | 16:26 | 16:07 13:43-14:06/23
17 ] 05:18 18:30-19:25/55 | 06:02 18:30-19:26/56 | 06:50 17:06-17:33/27 | 07:38 16:58-17:29/31 | 07:31 | 08:10 11:18-12:00/42
| 21:20 | 20:32 | 19:25 | 18:19 | 16:25 | 16:08 13:43-14:07/24
18 | 05:19 18:29-19:25/56 | 06:04 18:30-19:25/55 | 06:52 17:03-17:34/31 | 07:40 16:58-17:29/31 | 07:32 | 08:11 11:17-12:00/43
| 21:19 | 20:30 | 19:23 | 18:16 | 16:23 | 16:08 13:43-14:07/24
19 ] 05:20 18:29-19:26/57 | 06:05 18:31-19:24/53 | 06:53 17:01-17:36/35 | 07:41 16:56-17:29/33 | 07:34 | 08:11 11:18-12:00/42
| 21:18 | 20:28 | 19:20 | 18:14 | 16:22 | 16:08 13:43-14:08/25
20 | 05:21 18:28-19:26/58 | 06:07 18:32-19:24/52 | 06:55 16:59-17:36/37 | 07:43 16:51-17:27/36 | 07:36 | 08:12 11:18-12:00/42
| 21:17 | 20:26 | 19:18 | 18:12 | 16:21 | 16:08 13:43-14:08/25
21| 05:23 18:28-19:26/58 | 06:08 18:33-19:22/49 | 06:56 16:58-17:38/40 | 07:45 16:49-17:27/38 | 07:37 | 08:13 11:19-12:01/42
| 21:15 | 20:24 | 19:16 | 18:10 | 16:20 | 16:09 13:44-14:09/25
22 | 05:24 18:28-19:27/59 | 06:10 18:35-19:22/47 | 06:58 16:56-17:38/42 | 07:46 16:48-17:26/38 | 07:39 | 08:13 11:19-12:01/42
| 21:14 | 20:22 | 19:13 | 18:08 | 16:19 | 16:09 13:44-14:09/25
23| 05:25 18:28-19:27/59 | 06:11 18:37-19:20/43 | 06:59 16:55-17:39/44 | 07:48 16:47-17:26/39 | 07:40 | 08:14 11:20-12:02/42
| 21:13 | 20:20 | 19:11 18:07-18:10/3 | 18:06 | 16:18 | 16:10 13:45-14:10/25
24| 05:27 18:27-19:27/60 | 06:13 18:40-19:19/39 | 07:01 16:53-17:38/45 | 07:50 16:46-17:25/39 | 07:42 | 08:14 11:20-12:02/42
| 21:12 | 20:17 | 19:09 18:02-18:13/11 | 18:04 | 16:17 | 16:10 13:45-14:10/25
25| 05:28 18:27-19:27/60 | 06:14 18:43-19:17/34 | 07:02 16:52-17:39/47 | 06:51 15:45-16:22/37 | 07:44 11:25-11:34/9 | 08:15 11:21-12:04/43
| 21:10 | 20:15 | 19:07 18:00-18:15/15 | 17:02 | 16:16 | 16:11 13:47-14:11/24
26 | 05:29 18:27-19:28/61 | 06:16 18:46-19:15/29 | 07:04 16:51-17:38/47 | 06:53 15:44-16:20/36 | 07:45 11:22-11:38/16 | 08:15 11:22-12:04/42
| 21:09 | 20:13 | 19:04 17:58-18:16/18 | 17:01 | 16:15 | 16:12 13:47-14:11/24
27 | 05:31 18:27-19:28/61 | 06:17 18:47-19:12/25 | 07:06 16:50-17:39/49 | 06:55 15:44-16:17/33 | 07:47 11:20-11:40/20 | 08:15 11:22-12:04/42
| 21:08 | 20:11 | 19:02 17:57-18:16/19 | 16:59 | 16:14 | 16:13 13:47-14:11/24
28 | 05:32 18:26-19:28/62 | 06:19 18:50-19:09/19 | 07:07 16:50-17:39/49 | 06:57 15:44-16:16/32 | 07:48 11:19-11:42/23 | 08:15 11:22-12:04/42
| 21:06 | 20:09 | 19:00 17:57-18:17/20 | 16:57 | 16:13 | 16:13 13:48-14:11/23
29 | 05:34 18:27-19:28/61 | 06:21 18:54-19:04/10 | 07:09 16:49-17:38/49 | 06:58 15:45-16:16/31 | 07:49 11:17-11:44/27 | 08:16 11:23-12:04/41
| 21:05 | 20:07 | 18:58 17:56-18:16/20 | 16:55 | 16:12 | 16:14 13:49-14:11/22
30 | 05:35 18:26-19:28/62 | 06:22 | 07:10 16:49-17:38/49 | 07:00 15:45-16:15/30 | 07:51 11:17-11:46/29 | 08:16 11:24-12:05/41
| 21:03 | 20:05 | 18:55 17:56-18:16/20 | 16:53 | 16:12 | 16:15 13:49-14:11/22
31| 05:36 18:26-19:28/62 | 06:24 | | 07:02 15:45-16:13/28 | | 08:16 11:24-12:05/41
| 21:02 | 20:03 | | 16:51 | | 16:16 13:50-14:12/22
Sonnenscheinstunden | 497 | 451 | 380 | 333 | 270 | 249
Anzahl Minuten mit Schatten 1666 1501 753 1252 213 1810

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

winADPN 4 N 477 | EMN Tntarnatinnal 4/C Tal 14 OA K 44 44 wnansr amd Al windnra@armd Al 71119072 14:24 7 10 windPRO “
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Giltigkeit

Anlagengeneration

Produktreihe

Produkt

Gamma

KO8 Gamma

N90/2500
N100/2500
N117/2400

Delta

KO8 Delta

N100/3300
N117/3000
N117/3000 controlled
N117/3600
N131/3000
N131/3000 controlled
N131/3300
N131/3600
N131/3900

Delta

Delta4000

N133/4.X,
N149/4.X,
N149/5.X,
N163/5.X,
N163/6.X
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1.

Einleitung

Der sich drehende Rotor einer Windenergieanlage verursacht bei Sonnenschein
periodischen Schattenwurf. Dieser kann an umliegenden Gebauden zu erheblichen
Belastigungen flihren und somit dazu beitragen, dass die Akzeptanz von
Windenergieanlagen in der Bevdlkerung beeintrachtigt wird. Um den Schutz der
Anwohner von Windparks zu gewahrleisten, werden durch die
Immissionsschutzbehérden Auflagen erlassen, die die Schattenwurfdauer auf ein
vertragliches MaB begrenzen. Dafiir wird eine Uberwachungseinrichtung gefordert,
die bei Uberschreitung der zuldssigen Schattenwurfdauer die verursachende
Windenergieanlage abschaltet. Das Schattenwurfmodul SWM-V4.0 bietet die
technische Lésung zur Einhaltung der behérdlichen Auflagen und protokolliert alle
Schattenwurfereignisse in einer Logtabelle.

Schattenwurfiiberwachung

Das Schattenwurfmodul SWM-V4.0 kann die Schattenwurfbelastung an bis zu 2000
Gebauden (Immissionsorten) tberwachen. Dabei kédnnen bis zu 100
Windenergieanlagen bericksichtigt werden. Flr jedes Gebdude kdnnen eine tagliche
und eine auf einen Jahreszeitraum bezogene zuldssige Schattenwurfbelastung
definiert werden. Bestimmte Wochentage (z. B. Samstag und Sonntag bei
gewerblich genutzten Gebauden) kénnen bei der Schattenwurfiilberwachung
ausgeblendet werden. Bei der Uberschreitung der maximal zul&ssigen
Schattenwurfbelastung wird die verursachende Windenergieanlage fiir die Dauer
des Schattenwurfs abgeschaltet. Alle Schattenwurfereignisse und Abschaltungen
werden protokolliert.

Funktionsweise

Mit Hilfe eines Lichtsensors wird die Intensitat des Sonnenlichtes in vier Richtungen
gemessen. Auf Basis dieser Ergebnisse kann das Schattenwurfmodul beurteilen, ob
bei den bestehenden Lichtverhaltnissen grundsatzlich Schattenwurfeffekte auftreten
kdénnen. Parallel dazu berechnet die Zentraleinheit fortwahrend, ob eines der zu
schiitzenden Gebdude aufgrund des aktuellen Sonnenstands vom Rotorschatten
einer Windenergieanlage getroffen wird. Die Zentraleinheit priift dabei, ob die
Windenergieanlage Gberhaupt im Betrieb ist, und berlicksichtigt, welche Position der
Rotor zur Sonne hat. Wird an einem Gebadude eine Schattenwurfbelastung erkannt,
werden die entsprechenden Tages- und Jahreszéhler erhdht. Bei der Uberschreitung
der maximal zulassigen Schattenwurfbelastung wird die verursachende
Windenergieanlage flir die Dauer des Schattenwurfs abgeschaltet.

Die Windenergieanlage kann bei geringer Leistung auch abgeschaltet werden,
obwohl noch keine Uberschreitung der zuldssigen Schattenwurfbelastung
eingetreten ist. Dadurch kann das zur Verfligung stehende Jahresbudget flir den
leistungsstarkeren Betrieb der Windenergieanlage geschont werden. Die
Leistungsgrenze, ab der eine vorzeitige Abschaltung erfolgen soll, kann flr jede
Windenergieanlage individuell eingestellt werden.
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4, Protokollierung

4.1 Konfiguration

4.2

Die Konfiguration des Schattenwurfmoduls enthélt alle projektspezifischen Daten. In
ihr werden u. a. die Standorte und die Beschaffenheit der Windenergieanlagen und
zu schitzenden Gebaude hinterlegt und die maximal zuldssige Beschattungsdauer
definiert.

Abschaltkalender

Es kann ein Abschaltkalender generiert werden, um die Windenergieanlagen fiir
einen bestimmten Zeitraum anzuhalten. Bei diesen Abschaltungen kann auch
bericksichtigt werden, ob aufgrund der herrschenden Lichtverhaltnisse
Schattenwurf grundsatzlich méglich ist. Der Abschaltkalender kann bis zu 40000
Abschaltungen enthalten.

Hardwarekomponenten

Das Schattenwurfmodul SWM-V4.0 besteht aus einer Zentraleinheit und mindestens
einem Lichtsensor, weitere sind mdglich. Im Lichtsensor ist ein GPS-Modul
integriert, welches flr die Zeiterfassung und Positionsbestimmung der WEA genutzt
wird. Der Lichtsensor wird auf einen Sensorhalter auf dem Maschinenhausdach
montiert.

Zentraleinheit

Die Zentraleinheit des Schattenwurfmoduls SWM-V4.0 wird im TurmfuBB der
Windenergieanlage (Generation gamma) oder in der Gondel/Substation (Generation
delta) montiert. Pro Windpark ist eine Zentraleinheit notwendig.

Funktionen der Zentraleinheit
e Berechnung der Schattenwurfzeiten an den zu Uberwachenden Gebduden
e Abfrage der Lichtsensoren

e Kommunikation mit den Windenergieanlagen im Windpark lber eine
Netzwerkschnittstelle

e Stoppen der verursachenden Windenergieanlage bei Uberschreitung der
zuldssigen Schattenwurfbelastung

e Protokollierung aller Ereignisse und Abschaltungen von Windenergieanlagen
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7.

Lichtsensor

Der Lichtsensor wird mit einem Halter auf dem Maschinenhausdach einer
ausgewahlten Windenergieanlage im Windpark installiert. Der Lichtsensor
kommuniziert Uber das vorhandene Netzwerk mittels TCP/IP mit der Zentraleinheit
des Schattenwurfmoduls. Es wird die direkte Beleuchtungsstarke des Sonnenlichts
gemessen. Zusatzlich werden der Zentraleinheit Zeit- und Ortsdaten (iber GPS-
Empfanger) zur Verfigung gestellt.

Schnittstelle zu den Windenergieanlagen

Die Zentraleinheit kommuniziert mit den Windenergieanlagen lber eine
Netzwerkschnittstelle. Diese arbeitet als Client bezogen auf die Serverschnittstellen,
welche in der Betriebsfiihrungssoftware-Software der Windenergieanlagen
angesiedelt sind. Die WEA-Steuerung Ubergibt per LAN und Modbus-TCP-Daten-
Protokoll alle relevanten Daten an die Zentraleinheit des SWM. Start/Stopp-Befehle
werden von der Zentraleinheit des SWM per LAN (Modbus TCP) an die einzelnen WEA
Uibermittelt. Nach der Abfrage und Verarbeitung der Daten werden Stoppbefehle,
Alarm- und andere Statusmeldungen an die einzelnen Windenergieanlagen
Ubergeben.
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