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Diese Schattenwurfprognose basiert auf der Bezugsleistung 2019PAV00105 vom 20.03.2019
(Schattenwurfprognose fiir vier Windenergieanlagen des Herstellers GE 5.5-158 mit Nabenhéhe
161 m am Standort Parum-Diimmer). Im Zuge dieses Nachtrages wurde die Lage der WEAO4
gedandert und die Berechnungen mit dieser neuen Ausgangssituation erneut durchgefihrt.

Die vorliegende Schattenwurfprognose fiir den Standort Parum-Dimmer (Mecklenburg-
Vorpommern) wurde von der PAVANA GmbH gemaR dem Stand der Technik nach bestem Wissen
und Gewissen erstellt.

Fiir die physikalische Einhaltung der prognostizierten Ergebnisse der Schattenwurfberechnung
werden seitens der PAVANA GmbH keine Garantien Ubernommen. Sie basieren auf den
Empfehlungen der Bund/Lander-Arbeitsgemeinschaft flir Immissionsschutz (LAl) * sowie den von
der PAVANA GmbH und dem WEA-Hersteller gestellten Standort- und Anlagendaten.

1 Standortdaten
1.1 Aufgabenstellung

Die WKN GmbH plant am Standort Parum-Diimmer (Mecklenburg-Vorpommern) im Landkreis
Ludwigslust-Parchim zwischen den Orten Parum im Norden, Schossin im Nordosten, Hiilseburg im
Siden und Luckwitz im Sidwesten die Errichtung von vier Windenergieanlagen (im folgenden WEA
genannt) des Typs GE 5.5-158 mit einem Rotorradius von 79 m, einer Nabenhohe von 161 m, einer
maximalen Gesamthéhe von 240 m und einer Nennleistung im Leistungsbetrieb von
5,5 Megawatt. Weiterhin werden parallel am Standort zwei Nordex N149/4.0-4.5 geplant, die als
Vorbelastung (Abschnitt 1.3) in die Schattenimmissionsprognose eingehen.

Es soll eine Ermittlung und Bewertung des periodischen Schattenwurfes fir die zu erwartenden
optischen Immissionen durch die geplanten WEA durchgefiihrt werden.

Durch den sich bewegenden Anlagenrotor kénnen storende optische Beeintrachtigungen in der
Umgebung verursacht werden. Dieser Effekt ist rechtlich als Immission im Sinne von § 3 (2) des
Bundesimmissionsschutzgesetzes anzusehen.

Die Prognose des Schattenwurfs im Umfeld von WEA stiitzt sich auf eine standortbezogene
Berechnung des veranderlichen astronomischen Sonnenstandes. Aufgrund des hiesigen
scheinbaren Sonnenlaufes sind insbesondere in westlicher und Ostlicher Richtung zu einer WEA
grundsatzlich groBe Schattenreichweiten maglich. Ziel ist daher die sichere Begrenzung der
Einwirkdauer derartiger Immissionen in schutzwirdigen Wohn- und Arbeitsbereichen.

Die Grenzwerte an den jeweiligen Immissionspunkten, ggf. unter kumulativer Beriicksichtigung der
Beitrdge aller einwirkender WEA, diirfen 30 Stunden pro Jahr sowie 30 Minuten pro Tag nicht
Uberschreiten (worst case).

Die Berechnung wird mit der Software WindPRO 3.3.247 (EMD), Modul SHADOW, durchgefiihrt. In
Abbildung 1 sind die geplanten WEA dargestellt.

1 Hinweise zur Ermittlung und Beurteilung der optischen Einwirkung von Windenergieanlagen (WEA-Schattenwurf-Hinweise)

PAVANA GmbH Seite 5 von 19



PAVANA_))

THE WIND & SITE EXPERTS. )

2018PAV00450 — Parum-Diimmer

! 1 %% 3 P e B | - !
Abbildung 1: Geplante WEA-Standorte (rot) am Standort Parum-Diimmer, Mecklenburg-Vorpommern, TK 25 (©GeoBasis-DE/
BKG / ZSHH 2017/2018)

by

1.2 Immissionsorte

Fir die Berechnung der Schattenimmissionen am Standort Parum-Dimmer wurden die in der
Umgebung des Standortes liegenden Immissionsorte ausgewahlt, an denen erhéhte potentielle
Schattenimmissionen maglich sind.

Aus der Umgebung der geplanten Windenergieanlagen sind 7 relevante Rezeptoren (im folgenden
I0 genannt) mit Hilfe von topografischen Karten und Satellitendaten definiert und eine
Standortbesichtigung verifiziert. In nachfolgender Tabelle 1 sind die Koordinaten und die
Beschreibungen der Immissionsorte angegeben. Die Lage der Immissionsorte wird in Abbildung 2
dargestellt.
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Tabelle 1: Koordinaten der Immissionsorte (UTM WGS84 Z32)

Bezeichnung Richtwerte Beschreibung X [m] Y [m]
WGS84 232

10 01 30h/a Wittenburger Chaussee 6, Wittendorp 643.285 5.935.261

10 02 30h/a Alte DorfstraBBe 31, Parum 644.742 5.935.331

1003 30h/a Rotensteiner Weg 3, Parum 645.270 5.935.213

10 04 30h/a Rotensteiner Weg 5, Parum 646.077 5.933.829

10 04a 30h/a Rotensteiner Weg 6, Parum 646.097 5.933.750

10 05 30h/a Am Buchenberg 1, Hilseburg 645.303 5.931.744

10 06 30h/a Alter Siedlerweg 19, Luckwitz 643.189 5.933.518

1 = I", k.
Abbildung 2: Immissionsorte (gelb) am Standort Parum-Diimmer, Mecklenburg-Vorpommern, TK 25 (©GeoBasis-DE/ BKG / ZSHH
2017/2018)
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1001
Wittenburger Chaussee 6
Wittendorp
(AuRRenbereich)

10 02
Alte DorfstraBe 31
Parum
(Dorf- und Mischgebiet)

1003
Rotensteiner Weg 3
Parum
(Dorf- und Mischgebiet)

i
i
i

Seite 8 von 19

PAVANA GmbH



PAVANA_)>

2018PAV00450 — Parum-Diimmer THE D e expenrs. )

10 04
Rotensteiner Weg 5
Parum
(AuRenbereich)

10 04a
Rotensteiner Weg 6
Parum
(AuRenbereich)

1005
Am Buchenberg 1
Hiilseburg
(Dorf- und Mischgebiet)
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Alter Siedlerweg 19

Luckwitz

(AuRenbereich)

1.3 Vorbelastung

Am Standort Parum-Dimmer, Mecklenburg-Vorpommern befinden sich zwei weitere WEA des
Typs Nordex N149-4.0/4.5 mit einer Nabenhdhe von 164,0 m einer Parallelplanung und wurden in

der Schattenprognose beriicksichtigt (Tabelle 2 und Abbildung 3).

Tabelle 2: Vorbelastung am Standort Parum-Diimmer, Mecklenburg-Vorpommern (UTM WGS84 - Zone 32)

A :- a

BEZ./ NR.

WEA-TYP

X

Y

Z[m]

NH [m]

BO1

Nordex
N149/4.0-
4 5MW

644.347

5.934.260

40,6

164,0

BO2

Nordex
N149/4.0-
4 5MW

645.105

5.933.810

40,6

164,0
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Abbildung 3: Vorbelastung (blau) am Standort Parum-Diimmer, Mecklenburg-Vorpommern TK 25 (©GeoBasis-DE/ BKG / ZSHH
2017/2018)
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1.4 Zubau

Am Standort Parum-Diimmer, Mecklenburg-Vorpommern sind vier Windenergieanlagen vom Typ
GE 5.5-158 mit einer Nabenhéhe von 161m geplant. Die Koordinaten der geplanten WEA finden
sich in Tabelle 3, die Kenndaten sind der Tabelle 4 zu entnehmen.

Tabelle 3: Koordinaten der geplanten WEA (UTM WGS84 Zone 32) am Standort Parum-Diimmer, Mecklenburg-Vorpommern.

WEA Bezeichnungen Standortkoordinaten, NN, Nabenhohe Betriebszustand
[m]
B;i'./ WEA-TYP X Y z NH Mode
WEA02 GE 5.5-158 644.790 5.934.259 41,5 161,0 NO
WEA03 GE 5.5-158 645.293 5.934.219 43,4 161,0 NO
WEA04 GE 5.5-158 643.868 5.933.950 40,0 161,0 NO
WEAO5 GE 5.5-158 644.362 5.933.688 40,0 161,0 NO

Tabelle 4: Kenndaten der geplanten WEA02 — WEAQO5

Geplante WEA

Bezeichnung WEA 02-05
Anzahl 4
Hersteller GE

Typ GE 5.5-158
Rotordurchmesser [m] 158
Nabenhohe [m] 161
Gesamthohe [m] 240
Nennleistung [kW] 5.300 (Mode NO)
Schallleistungspegel Lwa inkl. AL 2[dB(A)] 108,1 (Mode NO)

2 Hinweise zum Schallimmissionsschutz bei Windkraftanlagen (WKA) Stand 30.06.2016
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2 Ergebnisse der Immissionsberechnung
2.1 Astronomisch maximal mogliche Beschattungsdauer (worst case)

Fiir einen vertikalen Rezeptor im ,,Gewichshaus-Modus” (Offnungswinkel 360°, 10cm x 10cm) mit
einer Bezugshohe Uber Grund von 2 m wurde die astronomisch maximal mogliche
Beschattungsdauer (worst case) berechnet. Dies bedeutet, dass Stillstandzeiten der WEA, die
Windrichtung und Bewdlkung nicht  berlicksichtigt werden. Die einzuhaltenden
Immissionsrichtwerte betragen:

e Max. 30 Stunden Beschattung pro Jahr
e Max. 30 Minuten Beschattung pro Tag

Fir die Beurteilung des Schattenwurfs an den Immissionspunkten wird die Vorbelastung, der
Zubau und die Gesamtbelastung berechnet. Die Ergebnisse der ,worst case”
Schattenwurfberechnung fiir die maximale, jahrliche Schattenwurfdauer und die maximale,
tagliche Schattenwurfdauer sind in Tabelle 5, Tabelle 6 und Tabelle 7 aufgefiihrt.
Uberschreitungen sind fett hervorgehoben.

Tabelle 5: Ergebnisse der Immissionsberechnung (worst case) Vorbelastung am Standort Parum-Diimmer, Mecklenburg-
Vorpommern

Vorbelastung

Jahrliche ,_
max. tagl. Schattenwurfdauer
Schattenwurfdauer (Std/Tag]

[Std/Jahr]
01 16:53 00:25
02 11:53 00:25
03 18:04 00:27
04 28:53 00:35
O4a 21:44 00:34
05 0:00 00:00
06 23:39 00:27
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Tabelle 6: Ergebnisse der Immissionsberechnung (worst case) Zubau am Standort Parum-Diimmer, Mecklenburg-Vorpommern

Jahrliche ,_
max. tagl. Schattenwurfdauer
Schattenwurfdauer (Std/Tag]

[Std/Jahr]
01 12:25 00:25
02 24:19 00:47
03 49:52 01:03
04 68:36 00:43
O4a 49:57 00:33
05 0:00 0:00
06 57:05 00:38

Tabelle 7: Ergebnisse der Immissionsberechnung (worst case) Gesamtbelastung am Standort Parum-Diimmer, Mecklenburg-
Vorpommern

Gesamtbelastung

Jahrliche .
max. tagl. Schattenwurfdauer
Schattenwurfdauer [Std/Tag]

[Std/Jahr]
01 29:18 00:32
02 36:12 01:12
03 66:24 01:03
04 95:04 00:50
O4a 71:04 00:40
05 0:00 00:00
06 67:48 00:44

Die geplanten WEA verursachen an 6 der 7 untersuchten Immissionspunkte einen Schattenwurf:

10 01: Die geplanten WEA verursachen hier Schattenwurf in den Monaten Ende Januar bis Mitte
Februar und Ende Oktober bis Mitte November und Mitte Dezember in den frihen
Morgenstunden. Die Grenzwerte, verursacht durch den Zubau, werden an diesem Rezeptor
eingehalten. Die Vorbelastung erzeugt hier Schattenwurf unter den Grenzwerten. Die
Gesamtbelastung Uberschreitet die max. tagliche Schattenwurfdauer um zwei Minuten.

10 02: Die geplanten WEA verursachen hier Schattenwurf in den Monaten Ende November,
Dezember und Mitte Januar in den Morgen- und Nachmittagsstunden. Der Zubau verursacht eine
Uberschreitung der max. taglichen Schattenwurfdauer. Die Vorbelastung erzeugt hier
Schattenwurf unter den Grenzwerten. Die Gesamtbelastung Uberschreitet sowohl die jahrliche
Schattenwurfdauer als auch die max. tagliche Schattenwurfdauer.

10 03: Die geplanten WEA verursachen hier Schattenwurf in den Monaten Anfang November bis
Anfang Februar in den Mittags- bzw. den Nachmittagsstunden. Die Grenzwerte werden durch den
Zubau Uberschritten. Die Vorbelastung erzeugt hier Schattenwurf unter den Richtwerten.

PAVANA GmbH Seite 14 von 19



PAVANA_)D

THE WIND & SITE EXPERTS. )

2018PAV00450 — Parum-Diimmer

10 04: Die geplanten WEA verursachen hier Schattenwurf in den Monaten Ende Marz bis Mitte
April und Ende April bis Mitte August und Anfang/Mitte September in den Abendstunden. Beide
Grenzwerte werden an diesem Rezeptor durch den Zubau Uberschritten. Die Vorbelastung
Uberschreitet den max. taglichen Schattenwurf um 5 min.

10 04a: Die geplanten WEA verursachen hier Schattenwurf in den Monaten Ende Marz bis Mitte
April und Anfang Mai bis Mitte August und Ende August bis Ende September in den
Abendstunden. Beide Grenzwerte werden an diesem Rezeptor durch den Zubau (iberschritten. Die
Vorbelastung liberschreitet den max. taglichen Schattenwurf um 5 min.

10 05: Die geplanten WEA und die Vorbelastung verursachen hier kein Schattenwurf.

10 06: Die geplanten WEA verursachen hier Schattenwurf in den Monaten Anfang April bis Mitte
Mai, Anfang Juni bis Mitte Juli und Ende Juli bis Anfang September in den friihen Morgenstunden.
Beide Grenzwerte, fiir die maximal jahrliche und tagliche Schattendauer, werden an diesem
Rezeptor Uberschritten. Die Vorbelastung erzeugt Schattenwurf unter den Richtwerten.

Die detaillierten Ergebnisse sind den beiliegenden Ausdrucken der Berechnungssoftware sowie
den Schattenwurf-Ubersichtskarten zu entnehmen.

PAVANA GmbH Seite 15 von 19



PAVANA_)D

2018PAV00450 — Parum-Diimmer THE WD B ST ExperTs. )

3 Zusammenfassung

Flir den Standort Parum-Diimmer wurde eine Schattenimmissionsprognose durchgefiihrt flir den
verursachten Schattenwurf durch vier geplante WEA der Typen GE 5.5-158 mit einem
Rotordurchmesser von 158 m und einer Nabenhdhe von 161 m.

Die Beurteilung der vorliegenden Berechnungsergebnisse erfolgt nach den Hinweisen zur
Ermittlung und Beurteilung der optischen Immissionen von Windenergieanlagen (LAI)3. Darin wird
davon ausgegangen, dass pro Jahr max. 30 Std. bzw. pro Tag max. 30 Min. des Schattenwurfes
zumutbar sind.

Es wurde die astronomisch maximal mogliche Beschattungsdauer (worst case) berechnet.

Die geplanten WEA verursachen an sechs 10 Schattenwurf. Der zuldssige Immissionsrichtwert wird
an den 10 01-04a und 10 06 durch die geplanten WEA (iberschritten. An den 1001 bis 1003 tritt der
Schattenwurf im Winter verteilt (ber den Tag auf. An den 1004, 1004a und 1006 tritt der
Schattenwurf in den Sommermonaten in den friihen Morgen- und spaten Abendstunden auf. Aus
diesem Grund miussen die verursachenden WEA des Zubaus mit einer Abschaltautomatik
ausgestattet werden, um eine Uberschreitung der zuldssigen Beschattung zu verhindern. Das
Abschaltmodul besteht aus einem Sonnenscheindetektor und einer Steuereinheit, die bei einem
moglichen Schattenwurf die WEA abschaltet.

3 Hinweise zur Ermittlung und Beurteilung der optischen von Windenergieanlagen (WEA-Schattenwurf-Hinweise) 6-8.05.2005
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4 Theoretische Grundlagen

Der Sonnenstand bildet die Grundlage fiir die Berechnung des Schattenwurfs. Der Stand der Sonne
ist im Wesentlichen von der Erdrotation, der Neigung der Erdachse und der elliptischen Laufbahn
der Erde um die Sonne abhangig. Weiterhin missen fir jeden beliebigen Standort die
geographischen, jahreszeitlichen und tageszeitlichen Daten berlicksichtigt werden.

Im Allgemeinen wird beim Schattenwurf zwischen Kern- und Halbschatten unterschieden. Der
Kernbereich eines Schattens entspricht dem Bereich, in dem die direkten Sonnenstrahlen durch
ein Hindernis vollstandig verdeckt werden. Der Halbschatten ist der Bereich, auf den nur ein Teil
des Sonnenlichts auftritt. Da Windenergieanlagen schmale Rotorblatter besitzen, ist der
Kernschatten nur sehr kurz und wird in den Berechnungen nicht beriicksichtigt.

A
- Sonnenstrahlen .
S S Rotorflache

-

o

" Horizontale
Ebene
Objekthihe

Abbildung 4: Schattenwurf des Rotors

Der Verlauf des periodischen Schattenwurfs (Abbildung 4) wird Gber den Sonnenstand, den
Standort bzw. die Standorte der WEA und die Lage der mafligeblichen Immissionspunkte ermittelt.
Dazu sind die Koordinaten der WEA und Immissionspunkten sowie die AusmaRe der WEA
(Nabenhohe und Rotordurchmesser) notwendig.

Zur Ermittlung des Schattenwurfs an einem Immissionsort wird dort ein virtueller
Schattenrezeptor mit den AusmalRen der zu untersuchenden Flache platziert. Bei der Simulation
des Sonnenstandes Uber ein Jahr registriert der virtuelle Rezeptor den Schattenwurf in diesem
Zeitraum. Die Simulation des Verlaufs der Sonne wird mit der Software WindPRO (Modul
SHADOW) mit einer zeitlichen Auflosung von zwei Minuten von Sonnenaufgang bis
Sonnenuntergang Uber das ganze Jahr durchgefiihrt. Unter Bericksichtigung einer minimalen
Sonnenhohe, der Koordinaten, der Lage und GroRe des Rezeptors sowie der WEA-Daten wird so
Uber die Simulation ermittelt, ob am Rezeptor ein Schattenwurf durch eine oder mehrere
Windenergieanlagen auftritt. Tritt ein Schlagschatten auf, werden fur diesen das Datum, der
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Beginn, das Ende und die Dauer sowie die verursachende WEA des Schattens angegeben. Daraus
werden wiederum (ber ein ganzes Jahr die Anzahl der Schattentage und die gesamte
Schattenwurfdauer berechnet.
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5 Anhang

* Schattenwurfkarten der astronomisch maximal méglichen Beschattungsdauer (worst case)
* Ausdrucke der Berechnungssoftware (worst case)
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SHADOW - Hauptergebnis

Berechnung: 2019PAV00450 GB worst case
Voraussetzungen fiir Berechnung des Schattenwurfs

)
Beschattungsbereich der WEA =)
Schatten nur relevant, wo Rotorblatt mind. 20% der Sonne verdeckt [ : -
Siehe WEA-Tabelle e <7
TR ‘ ] IOD’;‘) ‘ g Sehedsin

Minimale relevante Sonnenhdhe Uiber Horizont 3° et s ,1001 IQ[_]_?;_,-"'
Tage zwischen Berechnungen 1 Tag(e) { diE TR
Berechnungszeitsprung 1 Minuten o |
Die dargestellten Zeiten sind die astronomisch maximal mdgliche 2R K OA LA N
Beschattungsdauer, berechnet unter folgenden Annahmen: B “A - BOL WEA wgA 03, /

Die Sonne scheint taglich von Sonnenauf- bis -untergang WEA 04 B

Die Rotorfléche steht immer senkrecht zur Sonneneinfallsrichtung WEA 05 802““ __1004a

Die Windenergieanlage/n ist/sind immer in Betrieb 1006 R .-} |\ _JEEReTE
Eine WEA wird nicht berticksichtigt, wenn sie von keinem Teil der ,/ :\“* =
Rezeptorflache aus sichtbar ist. Die Sichtbarkeitsberechnung basiert auf i # '\ e | P
den folgenden Annahmen: i e ¥ as ( :
Verwendete Hohenlinien: Hohenlinien: NBS20130125_srmtUTMWGS32_84.wg = . Fhe” \
Hindernisse in Berechnung verwendet Lod’ = \ V{lﬁk i \
Berechnungshéhe 0.Gr. fir Karte: 1,5 m o 27 CSA1005
Rasterauflésung: 1,0 m = T

Alle Koordinatenangaben in:

MaBstab 1:75.000

UTM (north)-WGS84 Zone: 32 A Neue WEA 3 Existierende 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]
BO1 644.347 5.934.260 40,6 NORDEX N149/... Ja NORDEX N149/4.0-4.5-4.500 4.500 149,0 164,0 1.805 10,7
B02 645.105 5.933.810 40,6 NORDEX N149/... Ja NORDEX N149/4.0-4.5-4.500 4.500 149,0 164,0 1.805 10,7
WEA 02 644.790 5.934.259 41,5 GE WIND ENER... Nein GE WIND ENERGY 5.5-158-5.500 5.500 158,0 161,0 2.500 0,0
WEA 03 645.293 5.934.219 43,4 GE WIND ENER... Nein GE WIND ENERGY 5.5-158-5.500 5.500 158,0 161,0 2.500 0,0
WEA 04 643.868 5.933.950 40,0 GE WIND ENER... Nein GE WIND ENERGY 5.5-158-5.500 5.500 158,0 161,0 2.500 0,0
WEA 05 644.362 5.933.688 40,0 GE WIND ENER... Nein GE WIND ENERGY 5.5-158-5.500 5.500 158,0 161,0 2.500 0,0
Schattenrezeptor-Eingabe
Nr. Name Ost Nord Z Breite Hohe Hohe Neigung  Ausrichtungsmodus Augenhdhe
0.Gr.  des (2VI)
Fensters 0.Gr.
[m] [m] [m] [m] [°] [m]
1001 Wittenburger Chaussee 6, Wittendorp - AuBenbereich 643.285 5.935.261 470 0,1 0,1 20 90,0 "Gewdchshaus-Modus" 2,1
1002 Alte DorfstraBe 31, Parum - Dorf- und Mischgebiete 644.742 5.935.331 450 0,1 0,1 20 90,0 "Gewdchshaus-Modus" 2,1
1003 Rotensteiner Weg 3 (Hinterhof), Parum - Dorf- und Mischgebiete 645.270 5.935.213 450 0,1 0,1 2,0 90,0 "Gewdchshaus-Modus" 2,1
1004 Rotensteiner Weg 5 - AuBenbereich 646.077 5.933.829 430 0,1 0,1 20 90,0 "Gewachshaus-Modus" 2,1
I004a Rotensteiner Weg 6, Parum - AuBenbereich 646.097 5.933.750 429 0,1 0,1 20 90,0 "Gewachshaus-Modus" 2,1
1005 Am Buchenberg 1, Hiilseburg - AuBenbereich 645.303 5.931.744 450 0,1 0,1 20 90,0 "Gewdchshaus-Modus" 2,1
1006 Alter Siedlerweg 19, Luckwitz - AuBenbereich 643.189 5.933.518 40,0 0,1 0,1 2,0 90,0 "Gewachshaus-Modus" 2,1

Berechnungsergebnisse

Schattenrezeptor
astron. max. mogl. Beschattungsdauer
Nr. Name Stunden/Jahr  Schattentage/Jahr  Max.Schattendauer/Tag
[h/a] [d/a] [h/d]
1001 Wittenburger Chaussee 6, Wittendorp - AuBenbereich 29:18 88 0:32
1002 Alte DorfstraBe 31, Parum - Dorf- und Mischgebiete 36:12 42 1:12
1003 Rotensteiner Weg 3 (Hinterhof), Parum - Dorf- und Mischgebiete 66:24 96 1:03
1004 Rotensteiner Weg 5 - AuBenbereich 95:04 188 0:50
1004a Rotensteiner Weg 6, Parum - AuBenbereich 71:04 174 0:40
1005 Am Buchenberg 1, Hiilseburg - AuBenbereich 0:00 0 0:00
1006 Alter Siedlerweg 19, Luckwitz - AuBenbereich 67:48 154 0:44
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0200201908:10/1  WINAPRO .



Projekt: Lizenzierter Anwender:

Parum-Diimmer PAVANA GmbH PAVANA, )
Otto-Hahn-Strasse 12-16 —

THE WIND A SITE E!GPEF'Sj
DE-25813 Husum
+49 4841 8944 281
Cornelia Kitte / kitte@pavana-wind.com

Berechnet:

02.09.2019 08:08/3.3.247

SHADOW - Hauptergebnis
Berechnung: 2019PAV00450 GB worst case
Gesamtmenge der max. mogl. Beschattung an Rezeptoren pro WEA

Nr. Name Maximal
[h/a]
BO1 NORDEX N149/4.0-4.5 4500 149.0 !0! NH: 164,0 m (Ges:238,5 m) (52) 77:58
B02 NORDEX N149/4.0-4.5 4500 149.0 !O! NH: 164,0 m (Ges:238,5 m) (53) 35:33

WEA 02 GE WIND ENERGY 5.5-158 5500 158.0 I-! NH: 161,0 m (Ges:240,0 m) (106)  82:27
WEA 03 GE WIND ENERGY 5.5-158 5500 158.0 !-! NH: 161,0 m (Ges:240,0 m) (107)  69:52
WEA 04 GE WIND ENERGY 5.5-158 5500 158.0 !-! NH: 161,0 m (Ges:240,0 m) (108)  51:23
WEA 05 GE WIND ENERGY 5.5-158 5500 158.0 I-! NH: 161,0 m (Ges:240,0 m) (109)  32:37

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

windPRO 3.3.247 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk 02.09.2019 08:10 / 2 WI nd PRO .



Projekt:

Parum-Diimmer

SHADOW - Kalender

Lizenzierter Anwender:

PAVANA GmbH

Otto-Hahn-Strasse 12-16

DE-25813 Husum
+49 4841 8944 281

PAVANA,

THE WIND & SITE ExpeRTS. )

Cornelia Kitte / kitte@pavana-wind.com

Berechnet:

02.09.2019 08:08/3.3.247

Berechnung: 2019PAV00450 GB worst caseSchattenrezeptor: 1001 - Wittenburger Chaussee 6, Wittendorp - AuBenbereich
Voraussetzungen fiir Berechnung des Schattenwurfs
Die dargestellten Zeiten sind die astronomisch maximal mégliche Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint taglich von Sonnenauf- bis -untergang
Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb

Sonnenscheinstund
astr.max.maogl.Beschattu

|Januar
1]08:32
| 16:06
2] 08:32
| 16:07
3108:32
| 16:08
4| 08:32
| 16:10
5108:32
| 16:11
6| 08:31
| 16:12
7 ]08:31
| 16:13
81 08:30
| 16:15
9| 08:30
| 16:16
10 | 08:29
| 16:18
11 | 08:28
| 16:19
12 | 08:28
| 16:21
13 | 08:27
| 16:22
14 | 08:26
| 16:24
15 | 08:25
| 16:26
16 | 08:24
| 16:27
17 | 08:23
| 16:29
18 | 08:22
| 16:31
19 | 08:21
| 16:32
20 | 08:20
| 16:34
21| 08:19
| 16:36
22 | 08:17
| 16:38
23] 08:16
| 16:40
24 | 08:15
| 16:41
251 08:13
| 16:43
26 | 08:12
| 16:45
27 | 08:11
| 16:47
28 | 08:09
| 16:49
29 | 08:08
| 16:51
30 | 08:06
| 16:53
31 | 08:04
| 16:55
en | 251
ng |

10

12

15

17

18

19

20

21

22

23

24

24

25

25

24

24

25

23

23

| Februar

8:03
6:57
8:01
6:59
7:59
7:01
7:58

HORHOROKROKRO
NN
o=
o @

7:05

09:05 (B01) | 07:50
09:12 (B01) | 17:11
09:04 (BO1) | 07:48
09:14 (BO1) | 17:13
09:03 (BO1) | 07:47
09:15 (B01) | 17:15
09:02 (BO1) | 07:45
09:17 (BO1) | 17:17
09:01 (B01) | 07:43
09:18 (BO1) | 17:19
09:01 (B01) | 07:41
09:19 (B01) | 17:21
09:01 (BO1) | 07:39
09:20 (B01) | 17:23
09:01 (BO1) | 07:37
09:21 (B01) | 17:25
09:01 (BO1) | 07:34
09:22 (BO1) | 17:26
09:01 (B01) | 07:32
09:23 (BO1) | 17:28
09:00 (BO1) | 07:30
09:23 (B01) | 17:30
09:00 (BO1) | 07:28
09:24 (BO1) | 17:32
09:01 (BO1) | 07:26
09:25 (B01) | 17:34
09:00 (BO1) | 07:24
09:25 (BO1) | 17:36
09:01 (B01) | 07:22
09:26 (BO1) | 17:38
09:01 (B01) | 07:19
09:25 (B01) | 17:40
09:02 (BO1) | 07:17
09:26 (BO1) | 17:42
09:01 (BO1) | 07:15
09:26 (BO1) | 17:44
09:03 (B01) | 07:13
09:26 (BO1) | 17:46
09:03 (B01) | 07:10
09:26 (BO1) | 17:48

08:37 (WEA 02) | 07:08

09:25 (BO1) | 17:50

08:36 (WEA 02) |

09:26 (BO1) |

08:34 (WEA 02) |

09:25 (B01) |

08:32 (WEA 02) |

519

09:24 (B01) |
| 274
|

30

29

20

21

21

21

20

22

23

25

25

22

16

16

15

13

1

356

| Marz | April | Mai | Juni
08:30 (WEA 02) | 07:06 | 06:52 | 05:43 | 04:54
09:22 (B01) | 17:52 | 19:50 | 20:44 | 21:34
08:29 (WEA 02) | 07:04 | 06:49 | 05:41 | 04:53
09:21 (BO1) | 17:54 | 19:52 | 20:46 | 21:35
08:28 (WEA 02) | 07:01 | 06:47 | 05:39 | 04:52
08:48 (WEA 02) | 17:56 | 19:53 | 20:48 | 21:36
08:28 (WEA 02) | 06:59 | 06:44 | 05:37 | 04:52
08:49 (WEA 02) | 17:58 | 19:55 | 20:50 | 21:37
08:28 (WEA 02) | 06:57 | 06:42 | 05:35 | 04:51
08:49 (WEA 02) | 18:00 | 19:57 | 20:52 | 21:38
08:28 (WEA 02) | 06:54 | 06:39 | 05:33 | 04:50
08:49 (WEA 02) | 18:01 | 19:59 | 20:53 | 21:39
08:28 (WEA 02) | 06:52 | 06:37 | 05:31 | 04:49
08:48 (WEA 02) | 18:03 | 20:01 | 20:55 | 21:40
08:17 (WEA 03) | 06:50 | 06:35 | 05:29 | 04:49
08:48 (WEA 02) | 18:05 | 20:02 | 20:57 | 21:41
08:15 (WEA 03) | 06:47 | 06:32 | 05:27 | 04:48
08:47 (WEA 02) | 18:07 | 20:04 | 20:59 | 21:42
08:13 (WEA 03) | 06:45 | 06:30 | 05:25 | 04:48
08:47 (WEA 02) | 18:09 | 20:06 | 21:00 | 21:43
08:11 (WEA 03) | 06:42 | 06:28 | 05:24 | 04:47
08:45 (WEA 02) | 18:11 | 20:08 | 21:02 | 21:44
08:09 (WEA 03) | 06:40 | 06:25 | 05:22 | 04:47
08:43 (WEA 02) | 18:13 | 20:10 | 21:04 | 21:45
08:06 (WEA 03) | 06:38 | 06:23 | 05:20 | 04:47
08:22 (WEA 03) | 18:15 | 20:12 | 21:05 | 21:45
08:06 (WEA 03) | 06:35 | 06:21 | 05:18 | 04:46
08:22 (WEA 03) | 18:17 | 20:13 | 21:07 | 21:46
08:07 (WEA 03) | 06:33 | 06:18 | 05:17 | 04:46
08:22 (WEA 03) | 18:18 | 20:15 | 21:09 | 21:47
08:08 (WEA 03) | 06:30 | 06:16 | 05:15 | 04:46
08:21 (WEA 03) | 18:20 | 20:17 | 21:10 | 21:47
08:09 (WEA 03) | 06:28 | 06:14 | 05:13 | 04:46
08:20 (WEA 03) | 18:22 | 20:19 | 21:12 | 21:48
08:12 (WEA 03) | 06:26 | 06:11 | 05:12 | 04:46
08:18 (WEA 03) | 18:24 | 20:21 | 21:14 | 21:48
| 06:23 | 06:09 | 05:10 | 04:46
| 18:26 | 20:23 | 21:15 | 21:48
| 06:21 | 06:07 | 05:09 | 04:46
| 18:28 | 20:24 | 21:17 | 21:49
| 06:18 | 06:05 | 05:07 | 04:46
| 18:30 | 20:26 | 21:18 | 21:49
| 06:16 | 06:02 | 05:06 | 04:46
| 18:31 | 20:28 | 21:20 | 21:49
| 06:13 | 06:00 | 05:05 | 04:46
| 18:33 | 20:30 | 21:21 | 21:49
| 06:11 | 05:58 | 05:03 | 04:47
| 18:35 | 20:32 | 21:23 | 21:49
| 06:09 | 05:56 | 05:02 | 04:47
| 18:37 | 20:34 | 21:24 | 21:49
| 06:06 | 05:54 | 05:01 | 04:47
| 18:39 | 20:35 | 21:26 | 21:49
| 06:04 | 05:51 | 04:59 | 04:48
| 18:41 | 20:37 | 21:27 | 21:49
| 06:01 | 05:49 | 04:58 | 04:48
| 18:42 | 20:39 | 21:29 | 21:49
| 06:59 | 05:47 | 04:57 | 04:49
| 19:44 | 20:41 | 21:30 | 21:49
| 06:56 | 05:45 | 04:56 | 04:50
| 19:46 | 20:43 | 21:31 | 21:49
| 06:54 | | 04:55 |
| 19:48 | | 21:33 |
| 367 | 419 | 493 | 508
| | | |

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

windPRO 3.3.247 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk

(WEA mit erstem Schatten)
(WEA mit letztem Schatten)
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Lizenzierter Anwender:

PAVANA GmbH

Otto-Hahn-Strasse 12-16

DE-25813 Husum

+49 4841 8944 281

Cornelia Kitte / kitte@pavana-wind.com

Berechnet:

02.09.2019 08:08/3.3.247

Projekt:

Parum-Diimmer MA_)

THE WIND & SITE ExpeRTS. )

SHADOW - Kalender

Berechnung: 2019PAV00450 GB worst caseSchattenrezeptor: 1001 - Wittenburger Chaussee 6, Wittendorp - AuBenbereich
Voraussetzungen fiir Berechnung des Schattenwurfs
Die dargestellten Zeiten sind die astronomisch maximal mégliche Beschattungsdauer, berechnet unter folgenden Annahmen:

Die Sonne scheint taglich von Sonnenauf- bis -untergang

Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung

Die Windenergieanlage/n ist/sind immer in Betrieb

| Juli |August | SeptembejOktober | November | Dezember

1| 04:50 | 05:30 | 06:23 | 07:16 | 07:13 07:43 (WEA 03) | 08:08 08:44 (B01)
| 21:48 | 21:14 | 20:08 | 18:55 | 16:45 25 08:16 (WEA 02) | 16:01 15 08:59 (B01)
2 | 04:51 | 05:31 | 06:25 | 07:18 | 07:15 07:45 (WEA 03) | 08:09 08:46 (B01)
| 21:48 | 21:12 | 20:05 | 18:52 | 16:43 24  08:17 (WEA 02) | 16:00 12 08:58 (B01)
3] 04:52 | 05:33 | 06:27 | 07:19 | 07:17 07:47 (WEA 03) | 08:11 08:47 (B01)
| 21:48 | 21:10 | 20:03 | 18:50 | 16:41 23 08:18 (WEA 02) | 16:00 10 08:57 (B01)
4| 04:53 | 05:35 | 06:28 | 07:21 | 07:19 07:58 (WEA 02) | 08:12 08:49 (B01)
| 21:47 | 21:08 | 20:01 | 18:48 | 16:39 20  08:18 (WEA 02) | 15:59 7 08:56 (B01)

5] 04:53 | 05:36 | 06:30 | 07:23 | 07:21 07:58 (WEA 02) | 08:14

| 21:47 | 21:06 | 19:58 | 18:45 | 16:37 20 08:18 (WEA 02) | 15:58

6 | 04:54 | 05:38 | 06:32 | 07:25 | 07:23 07:58 (WEA 02) | 08:15

| 21:46 | 21:05 | 19:56 | 18:43 | 16:35 20  08:18 (WEA 02) | 15:58

7 | 04:55 | 05:40 | 06:34 | 07:27 | 07:25 07:58 (WEA 02) | 08:16

| 21:45 | 21:03 | 19:53 | 18:40 | 16:33 20  08:18 (WEA 02) | 15:57

8| 04:56 | 05:41 | 06:35 | 07:28 | 07:27 07:58 (WEA 02) | 08:18

| 21:45 | 21:01 | 19:51 | 18:38 | 16:32 20  08:18 (WEA 02) | 15:57

9 | 04:57 | 05:43 | 06:37 | 07:30 | 07:29 07:59 (WEA 02) | 08:19

| 21:44 | 20:59 | 19:49 | 18:36 | 16:30 30 08:51 (B0O1) | 15:57

10 | 04:58 | 05:45 | 06:39 | 07:32 | 07:31 08:01 (WEA 02) | 08:20

| 21:43 | 20:57 | 19:46 | 18:33 | 16:28 30 08:53 (B01) | 15:56

11 | 05:00 | 05:47 | 06:41 | 07:34 | 07:33 08:04 (WEA 02) | 08:21

| 21:42 | 20:55 | 19:44 | 18:31 | 16:26 31 08:56 (B0O1) | 15:56

12 | 05:01 | 05:48 | 06:42 | 07:36 | 07:34 08:06 (WEA 02) | 08:22

| 21:41 | 20:53 | 19:41 | 18:29 | 16:25 31 08:57 (B01) | 15:56

13 | 05:02 | 05:50 | 06:44 | 07:38 | 07:36 08:08 (WEA 02) | 08:23

| 21:40 | 20:51 | 19:39 | 18:26 | 16:23 28 08:58 (B01) | 15:56

14 | 05:03 | 05:52 | 06:46 | 07:39 | 07:38 08:10 (WEA 02) | 08:24

| 21:39 | 20:48 | 19:36 | 18:24 | 16:22 26 08:58 (B01) | 15:56

15 | 05:04 | 05:53 | 06:48 | 07:41 | 07:40 08:36 (B0O1) | 08:25

| 21:38 | 20:46 | 19:34 | 18:22 | 16:20 23 08:59 (B01) | 15:56

16 | 05:06 | 05:55 | 06:49 | 07:43 | 07:42 08:36 (B01) | 08:26

| 21:37 | 20:44 | 19:32 | 18:19 | 16:19 23 08:59 (B01) | 15:56

17 | 05:07 | 05:57 | 06:51 | 07:45 | 07:44 08:35 (B01) | 08:27

| 21:36 | 20:42 | 19:29 | 18:17 | 16:17 25 09:00 (BO1) | 15:56

18 | 05:08 | 05:59 | 06:53 | 07:47 | 07:46 08:35 (B01) | 08:28

| 21:35 | 20:40 | 19:27 | 18:15 | 16:16 25 09:00 (BO1) | 15:56

19 | 05:10 | 06:00 | 06:55 | 07:49 | 07:47 08:36 (BO1) | 08:28

| 21:34 | 20:38 | 19:24 | 18:12 | 16:14 24 09:00 (BO1) | 15:57
20 | 05:11 | 06:02 | 06:56 | 07:51 | 07:49 08:36 (B0O1) | 08:29 09:44 (WEA 05)
| 21:32 | 20:35 | 19:22 | 18:10 | 16:13 25 09:01 (BO1) | 15:57 2 09:46 (WEA 05)
21| 05:12 | 06:04 | 06:58 | 07:52 | 07:51 08:36 (B01) | 08:30 09:45 (WEA 05)
| 21:31 | 20:33 | 19:19 | 18:08 | 16:12 25 09:01 (BO1) | 15:57 2 09:47 (WEA 05)
22 | 05:14 | 06:06 | 07:00 | 07:54 | 07:53 08:37 (B01) | 08:30 09:45 (WEA 05)
| 21:30 | 20:31 | 19:17 | 18:06 | 16:10 24 09:01 (BO1) | 15:58 2 09:47 (WEA 05)
23 ] 05:15 | 06:07 | 07:02 | 07:56 | 07:55 08:37 (B01) | 08:31 09:46 (WEA 05)
| 21:28 | 20:29 | 19:14 | 18:04 | 16:09 24 09:01 (BO1) | 15:58 2 09:48 (WEA 05)

24| 05:17 | 06:09 | 07:03 | 07:58 08:41 (WEA 03) | 07:56 08:38 (B0O1) | 08:31

| 21:27 | 20:26 | 19:12 | 18:01 7  08:48 (WEA 03) | 16:08 23 09:01 (BO1) | 15:59

25 05:18 | 06:11 | 07:05 | 07:00 07:39 (WEA 03) | 07:58 08:38 (B0O1) | 08:32

| 21:25 | 20:24 | 19:09 | 16:59 11 07:50 (WEA 03) | 16:07 22 09:00 (BO1) | 16:00

26 | 05:20 | 06:13 | 07:07 | 07:02 07:37 (WEA 03) | 08:00 08:39 (B0O1) | 08:32

| 21:24 | 20:22 | 19:07 | 16:57 14 07:51 (WEA 03) | 16:06 21 09:00 (BO1) | 16:00

27 | 05:22 | 06:14 | 07:09 | 07:04 07:36 (WEA 03) | 08:01 08:40 (B01) | 08:32

| 21:22 | 20:20 | 19:05 | 16:55 15  07:51 (WEA 03) | 16:05 20 09:00 (BO1) | 16:01

28 | 05:23 | 06:16 | 07:10 | 07:06 07:36 (WEA 03) | 08:03 08:41 (B01) | 08:32

| 21:21 | 20:17 | 19:02 | 16:53 16 07:52 (WEA 03) | 16:04 19 09:00 (BO1) | 16:02

29 | 05:25 | 06:18 | 07:12 | 07:08 07:36 (WEA 03) | 08:05 08:42 (B01) | 08:32

| 21:19 | 20:15 | 19:00 | 16:51 16 07:52 (WEA 03) | 16:03 18 09:00 (BO1) | 16:03

30 | 05:26 | 06:20 | 07:14 | 07:10 07:38 (WEA 03) | 08:06 08:43 (B01) | 08:33

| 21:17 | 20:13 | 18:57 | 16:49 23 08:12 (WEA 02) | 16:02 16 08:59 (B01) | 16:04

31| 05:28 | 06:21 | | 07:11 07:41 (WEA 03) | | 08:33

|21:15 | 20:10 | | 16:47 24  08:15 (WEA 02) | | 16:05

Sonnenscheinstunden | 511 | 459 | 382 | 329 | 260 | 235

astr.max.mdogl.Beschattung | | | | 126 | 705 | 52

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)

0200201908:10/4  WINAPRO .
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Projekt:

Parum-Diimmer

SHADOW - Kalender

Berechnung: 2019PAV00450 GB worst caseSchattenrezeptor: 1002 - Alte DorfstraBe 31, Parum - Dorf- und Mischgebiete
Voraussetzungen fiir Berechnung des Schattenwurfs

Lizenzierter Anwender:

PAVANA GmbH

Otto-Hahn-Strasse 12-16

DE-25813 Husum
+49 4841 8944 281

Cornelia Kitte / kitte@pavana-wind.com

Berechnet:

02.09.2019 08:08/3.3.247

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

Die Sonne scheint taglich von Sonnenauf- bis -untergang

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

|Januar
108:32
| 16:06
208:32
| 16:07
308:32
| 16:08
408:32
| 16:09
5] 08:31
| 16:11
6] 08:31
| 16:12
7108:31
| 16:13
8] 08:30
| 16:15
9] 08:30
| 16:16
10 | 08:29
| 16:18
11| 08:28
| 16:19
12 | 08:28
| 16:21
13| 08:27
| 16:22
14 | 08:26
| 16:24
15 | 08:25
| 16:25
16 | 08:24
| 16:27
17 | 08:23
| 16:29
18 | 08:22
| 16:31
19 | 08:21
| 16:32
20 | 08:20
| 16:34
211 08:19
| 16:36
22| 08:17
| 16:38
23| 08:16
| 16:40
24 | 08:15
| 16:41
25| 08:13
| 16:43
26 | 08:12
| 16:45
27 | 08:11
| 16:47
28 | 08:09
| 16:49
29 | 08:07
| 16:51
30 | 08:06
| 16:53
31| 08:04
| 16:55
Sonnenscheinstunden | 251

astr.max.mogl.Beschattung |

61

59

55

53

48

43

35

24

12

404

| Februar |Mérz

10:18 (WEA 03) | 08:03
14:59 (WEA 04) | 16:57
10:19 (WEA 03) | 08:01
14:59 (WEA 04) | 16:59
10:20 (WEA 03) | 07:59
14:59 (WEA 04) | 17:01
10:21 (WEA 03) | 07:58
15:00 (WEA 04) | 17:03
10:22 (WEA 03) | 07:56
14:59 (WEA 04) | 17:05
10:24 (WEA 03) | 07:54
15:00 (WEA 04) | 17:07
10:26 (WEA 03) | 07:52
14:59 (WEA 04) | 17:09
10:29 (WEA 03) | 07:50
14:59 (WEA 04) | 17:11
14:47 (WEA 04) | 07:48
14:59 (WEA 04) | 17:13
14:48 (WEA 04) | 07:46
14:57 (WEA 04) | 17:15
14:51 (WEA 04) | 07:44
14:56 (WEA 04) | 17:16
| 07:43
| 17:18
| 07:41
| 17:20
| 07:39
| 17:22
| 07:36
| 17:24
| 07:34
| 17:26
| 07:32
| 17:28
| 07:30
| 17:30
| 07:28
| 17:32
| 07:26
| 17:34
| 07:24
| 17:36
| 07:22
| 17:38
| 07:19
| 17:40
| 07:17
| 17:42
| 07:15
| 17:44
| 07:13
| 17:46
| 07:10
| 17:48
| 07:08

| 07:06
| 17:52
| 07:04
| 17:54
| 07:01
| 17:56
| 06:59
| 17:58
| 06:57
| 17:59
| 06:54
| 18:01
| 06:52
| 18:03
| 06:49
| 18:05
| 06:47
| 18:07
| 06:45
| 18:09
| 06:42
| 18:11
| 06:40
| 18:13
| 06:38
| 18:15

| April

| 06:51
| 19:50
| 06:49
| 19:51
| 06:47
| 19:53
| 06:44
| 19:55
| 06:42
| 19:57

| 05:43
| 20:44
| 05:41
| 20:46
| 05:39
| 20:48

| Juni

| 04:54
| 21:34
| 04:53
| 21:35
| 04:52
| 21:36
| 04:51
| 21:37
| 04:51
| 21:38
| 04:50
| 21:39
| 04:49
| 21:40
| 04:49
| 21:41
| 04:48
| 21:42
| 04:48
| 21:43
| 04:47
| 21:44
| 04:47
| 21:44
| 04:46
| 21:45
| 04:46
| 21:46
| 04:46
| 21:46
| 04:46
| 21:47
| 04:46
| 21:47
| 04:46
| 21:48
| 04:46
| 21:48
| 04:46
| 21:49
| 04:46
| 21:49
| 04:46
| 21:49
| 04:46
| 21:49
| 04:47
| 21:49
| 04:47
| 21:49
| 04:47
| 21:49
| 04:48
| 21:49
| 04:48
| 21:49
| 04:49
| 21:49
| 04:50
| 21:49

|
|
| 508
|

|3uli

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

05:
21:
05:
21:
05:
21:
05:
21:
05:
21:
05:
21:
05:
21:
05:
21:31
05:14
21:30
05:15
21:28
05:17
21:27
05:18
21:25
05:20
21:24
0.
21:
05:
21:
05:
21:
05:
21:
05:
21:

|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
| 05:21
l

|

|

|

|

|

|

|

|

|

|August  |Sep eiOktober | t Dezemb
|05:30 | 06:23 | 07:16  |07:13 | 08:08
|21:14  |20:08 | 18:55 | 16:45 | 16:01 4
|05:31  |06:25 |07:18  |07:15 | 08:09
|21:12  |20:05 | 18:52  |16:43 | 16:00 8
|05:33 | 06:27 | 07:19  [07:17 | 08:11
|21:10  |20:03  |18:50 |16:41  |16:00 12
|05:3¢ | 06:28 | 07:21  |07:19 | 08:12
|21:08  |20:01 | 18:47 |16:39  |15:559 23
|05:36 | 06:30 [07:23  [07:21 | 08:14
|21:06 |19:58 | 18:45 | 16:37 | 15:558 34
|05:38  |06:32 | 07:25  |07:23 | 08:15
|21:04 |19:56 | 18:43 | 16:35 | 15:558 42
|05:40 | 06:3¢ | 07:27  |07:25 | 08:16
|21:03  |19:53 | 18:40 [ 16:33 | 15:57 47
|05:41 | 06:35 | 07:28  |07:27 | 08:17
|21:01  |19:51  |18:38  [16:32  |15:57 52
|05:43 | 06:37 | 07:30 | 07:29 | 08:19
|20:59 1949 | 18:35  |16:30 | 1557 55
|05:45 | 06:39 [07:32 [07:31 | 08:20
|20:57 | 19:46 | 18:33  [16:228 | 15:556 59
|05:46 | 06:41 | 07:3  |07:32 | 08:21
|20:55 | 19:44 | 18:31 | 16:26 | 15:556 61
|05:48 | 06:42 | 07:36 | 07:34 | 08:22
|20:53 | 19:41 | 18:28  [16:25 | 15:556 63
|05:50 | 06:44 | 07:37  |07:36 | 08:23
|20:50  |19:39 | 18:26 [ 16:223 | 15:556 65
|05:52 | 06:46 | 07:39 | 07:38 | 08:24
|20:48  |19:36 | 18:24  |16:21 | 15556 68
|05:53 | 06:48 | 07:41  |07:40 | 08:25
|20:46  |19:34  |18:21  [16:20 | 15:556 66
|05:55 | 06:49 | 07:43  |07:42 | 08:26
|20:44  |19:31  |18:19 | 16:18 | 15556 68
|05:57 | 06:51 | 07:45 | 07:44 | 08:27
|20:42  |19:29 | 18:17  [16:17  [15:56 70
|05:59 | 06:53 | 07:47  |07:46 | 08:28
|20:40  |19:27 | 18:15 [16:16  |15:556 70
| 06:00 | 06:55 | 07:49 | 07:47 | 08:28
|20:38  |19:224  |18:12  |16:14  |1557 71
|06:02 | 06:56 | 07:50 | 07:49 | 08:29
|20:35  |19:22  |18:10  [16:13  [15:57 72
| 06:04 | 06:58 | 07:52  |07:51 | 08:30
|20:33  [19:19  |18:08 |16:11  [15:57 71
| 06:06 | 07:00 | 07:54  |07:53 | 08:30
|20:31  |19:17 | 18:06  [16:10 | 15:58 71
|06:07 |07:02 |07:56 |07:54 | 08:31
|20:229  |19:14  |18:04  |16:09 | 15558 72
|06:09 |07:03 |07:58 | 07:56 | 08:31
|20:26  |19:12 | 18:01 | 16:08  |15:559 71
|06:11 | 07:05 [07:00 |07:58 | 08:32
|20:24  |19:09 |16:59  [16:07  |16:00 71
|06:13 | 07:07 | 07:02  |08:00 | 08:32
|20:22  |19:07 |16:57 |16:06 | 16:00 70
| 06:14 | 07:09 | 07:04 | 0801 | 08:32
[20:20  19:04 [16:55 [ 16:05  |16:01 69
|06:16 | 07:10  |07:06  |08:03 | 08:32
|20:17  |19:02 | 16:53 | 16:04 | 16:02 68
|06:18 | 07:12 | 07:08 | 08:05 | 08:32
|20:15  |19:00 | 16:51 | 16:03 | 16:03 67
|06:20 | 07:14 [07:09  |08:06 | 08:32
|20:13  |18:57 | 16:49 [ 16:02 | 16:04 65
|06:21 | jo7:11 | | 08:32
|20:10 | |16:47 | |16:05 63
| 459 | 382 | 329 | 260 | 235

| \ | | | 1768

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

Tag im Monat

windPRO 3.3.247 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk

Sonnenaufgang
Sonnenuntergang (SS:MM)

(SS:MM)

Minuten mit Schatten

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

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

PAVANA,

THE WIND £ SITE EXPERTS. )

14:33 (WEA 04)
14:37 (WEA 04)
14:32 (WEA 04)
14:40 (WEA 04)
14:30 (WEA 04)
14:42 (WEA 04)
10:14 (WEA 03)
14:43 (WEA 04)
10:11 (WEA 03)
14:44 (WEA 04)
10:11 (WEA 03)
14:46 (WEA 04)
10:09 (WEA 03)
14:46 (WEA 04)
10:10 (WEA 03)
14:48 (WEA 04)
10:09 (WEA 03)
14:48 (WEA 04)
10:09 (WEA 03)
14:49 (WEA 04)
10:08 (WEA 03)
14:49 (WEA 04)
10:08 (WEA 03)
14:50 (WEA 04)
10:08 (WEA 03)
14:50 (WEA 04)
10:09 (WEA 03)
14:52 (WEA 04)
10:09 (WEA 03)
14:51 (WEA 04)
10:09 (WEA 03)
14:52 (WEA 04)
10:09 (WEA 03)
14:53 (WEA 04)
10:10 (WEA 03)
14:53 (WEA 04)
10:11 (WEA 03)
14:54 (WEA 04)
10:10 (WEA 03)
14:54 (WEA 04)
10:11 (WEA 03)
14:55 (WEA 04)
10:11 (WEA 03)
14:55 (WEA 04)
10:12 (WEA 03)
14:56 (WEA 04)
10:13 (WEA 03)
14:56 (WEA 04)
10:13 (WEA 03)
14:56 (WEA 04)
10:13 (WEA 03)
14:57 (WEA 04)
10:15 (WEA 03)
14:58 (WEA 04)
10:15 (WEA 03)
14:58 (WEA 04)
10:16 (WEA 03)
14:59 (WEA 04)
10:17 (WEA 03)
14:59 (WEA 04)
10:17 (WEA 03)
14:58 (WEA 04)

0200200908:0/5  WINAPRO .



Projekt:

Parum-Diimmer

SHADOW - Kalender

Lizenzierter Anwender:

PAVANA GmbH

Otto-Hahn-Strasse 12-16
DE-25813 Husum

PAVANA,

THE WIND & SITE ExpeRTS. )

+49 4841 8944 281
Cornelia Kitte / kitte@pavana-wind.com

Berechnet:

02.09.2019 08:08/3.3.247

Berechnung: 2019PAV00450 GB worst caseSchattenrezeptor: 1003 - Rotensteiner Weg 3 (Hinterhof), Parum - Dorf- und Mischgebiete
Voraussetzungen fiir Berechnung des Schattenwurfs
Die dargestellten Zeiten sind die astronomisch maximal mégliche Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint taglich von Sonnenauf- bis -untergang
Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb

Sonnenscheinstund
astr.max.mogl.Beschattu

|Januar
1]08:32
| 16:06
2| 08:32
| 16:07
3108:32
| 16:08
4| 08:32
| 16:09
5108:31
| 16:11
6| 08:31
| 16:12
7 | 08:31
| 16:13
81 08:30
| 16:15
9 | 08:30
| 16:16
10 | 08:29
| 16:18
11| 08:28
| 16:19
12 | 08:28
| 16:21
13 ] 08:27
| 16:22
14 | 08:26
| 16:24
15 | 08:25
| 16:25
16 | 08:24
| 16:27
17 | 08:23
| 16:29
18 | 08:22
| 16:31
19 | 08:21
| 16:32
20 | 08:20
| 16:34
21| 08:19
| 16:36
22 | 08:17
| 16:38
23] 08:16
| 16:39
24 | 08:15
| 16:41
251 08:13
| 16:43
26 | 08:12
| 16:45
27 | 08:10
| 16:47
28 | 08:09
| 16:49
29 | 08:07
| 16:51
30 | 08:06
| 16:53
31 | 08:04
| 16:55
en | 251
ng |

42

38

36

36

36

35

34

34

33

33

32

32

39

42

43

45

46

48

49

50

49

46

38

40

41

42

42

42

42

40

40

1245

| Februar

14:04 (WEA 02) | 08:03
14:46 (WEA 05) | 16:57
14:04 (WEA 02) | 08:01
14:45 (WEA 05) | 16:59
14:04 (WEA 02) | 07:59
14:40 (WEA 02) | 17:01
14:05 (WEA 02) | 07:58
14:41 (WEA 02) | 17:03
14:05 (WEA 02) | 07:56
14:41 (WEA 02) | 17:05
14:07 (WEA 02) | 07:54
14:42 (WEA 02) | 17:07
14:07 (WEA 02) | 07:52
14:41 (WEA 02) | 17:09
14:07 (WEA 02) | 07:50
14:41 (WEA 02) | 17:10
14:09 (WEA 02) | 07:48
14:42 (WEA 02) | 17:12
14:09 (WEA 02) | 07:46
14:42 (WEA 02) | 17:14
14:10 (WEA 02) | 07:44
14:42 (WEA 02) | 17:16
14:10 (WEA 02) | 07:42
14:42 (WEA 02) | 17:18
14:11 (WEA 02) | 07:40
15:41 (BO1) | 17:20
14:12 (WEA 02) | 07:38
15:44 (B01) | 17:22
14:13 (WEA 02) | 07:36
15:45 (BO1) | 17:24
14:14 (WEA 02) | 07:34
15:47 (BO1) | 17:26
14:16 (WEA 02) | 07:32
15:55 (WEA 04) | 17:28
14:16 (WEA 02) | 07:30
15:56 (WEA 04) | 17:30
14:18 (WEA 02) | 07:28
15:58 (WEA 04) | 17:32
14:20 (WEA 02) | 07:26
16:00 (WEA 04) | 17:34
14:22 (WEA 02) | 07:24
16:02 (WEA 04) | 17:36
14:25 (WEA 02) | 07:22
16:04 (WEA 04) | 17:38
15:28 (B01) | 07:19
16:06 (WEA 04) | 17:40
15:28 (BO1) | 07:17
16:08 (WEA 04) | 17:42
15:28 (BO1) | 07:15
16:09 (WEA 04) | 17:44
15:28 (BO1) | 07:13
16:10 (WEA 04) | 17:46
15:28 (B0O1) | 07:10
16:10 (WEA 04) | 17:48
15:28 (B01) | 07:08
16:10 (WEA 04) | 17:50
15:29 (BO1) |
16:11 (WEA 04) |
15:30 (BO1) |
16:10 (WEA 04) |
15:30 (BO1) |
16:10 (WEA 04) |
| 274
|

39

37

33

25

16

12

166

| Mérz

15:30 (BO1) | 07:06
16:09 (WEA 04) | 17:52
15:31 (BO1) | 07:03
16:08 (WEA 04) | 17:54
15:33 (BO1) | 07:01
16:08 (WEA 04) | 17:56
15:34 (BO1) | 06:59
16:05 (WEA 04) | 17:58
15:36 (BO1) | 06:57
15:52 (BO1) | 17:59
15:38 (BO1) | 06:54
15:50 (BO1) | 18:01
15:42 (BO1) | 06:52
15:46 (BO1) | 18:03

| 06:49

| 18:05

| 06:47

| 18:07

| 06:45

| 18:09

| 06:42

| 18:11

8:16

8:33
6:11
8:35
6:08
8:37
6:06
8:39

AN
o b O
= o B

9:46

| April

| 06:51
| 19:50
| 06:49
| 19:51
| 06:47
| 19:53
| 06:44
| 19:55
| 06:42

6:37

e
o
v w

QR
=
= O W

0:21
6:09
0:22
6:07

.‘?
[N}
X

6:04
0:26
6:02
0:28
6:00
0:30
5:58
0:32
5:56
0:33
5:53
0:35
5:51
0:37
5:49
0:39
5:47

NN
[

0:42

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

| 493 | 508
| |

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

Tag im Monat

windPRO 3.3.247 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk

Sonnenaufgang
Sonnenuntergang (SS:MM)

(SS:MM)

Minuten mit Schatten

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

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

0200201908:10/6  WINAPRO .



Lizenzierter Anwender:

PAVANA GmbH

Otto-Hahn-Strasse 12-16

DE-25813 Husum

+49 4841 8944 281

Cornelia Kitte / kitte@pavana-wind.com

Berechnet:

02.09.2019 08:08/3.3.247

Projekt:

Parum-Diimmer MA_)

THE WIND & SITE ExpeRTS. )

SHADOW - Kalender
Berechnung: 2019PAV00450 GB worst caseSchattenrezeptor: 1003 - Rotensteiner Weg 3 (Hinterhof), Parum - Dorf- und Mischgebiete

Voraussetzungen fiir Berechnung des Schattenwurfs

Die dargestellten Zeiten sind die astronomisch maximal mégliche Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint taglich von Sonnenauf- bis -untergang

Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung

Die Windenergieanlage/n ist/sind immer in Betrieb

| Juli |August | SeptembejOktober | November | Dezember
1| 04:50 | 05:29 | 06:23 | 07:16 | 07:13 | 08:08 13:52 (WEA 02)
| 21:48 | 21:14 | 20:08 | 18:55 | 16:45 | 16:01 32 14:24 (WEA 02)
2 | 04:51 | 05:31 | 06:25 | 07:17 | 07:15 | 08:09 13:52 (WEA 02)
| 21:48 | 21:12 | 20:05 | 18:52 | 16:43 | 16:00 33  14:25 (WEA 02)
3] 04:52 | 05:33 | 06:27 | 07:19 | 07:17 | 08:11 13:52 (WEA 02)
| 21:48 | 21:10 | 20:03 | 18:50 | 16:41 | 16:00 33 14:25 (WEA 02)
4 | 04:52 | 05:34 | 06:28 | 07:21 | 07:19 15:10 (BO1) | 08:12 13:52 (WEA 02)
| 21:47 | 21:08 | 20:01 | 18:47 | 16:39 7 15:17 (B01) | 15:59 34  14:26 (WEA 02)
5] 04:53 | 05:36 | 06:30 | 07:23 | 07:21 15:07 (BO1) | 08:13 13:52 (WEA 02)
| 21:47 | 21:06 | 19:58 | 18:45 | 16:37 13 15:20 (BO1) | 15:58 35  14:27 (WEA 02)
6 | 04:54 | 05:38 | 06:32 | 07:25 | 07:23 15:05 (B01) | 08:15 13:53 (WEA 02)
| 21:46 | 21:04 | 19:56 | 18:43 | 16:35 17 15:22 (B01) | 15:58 35 14:28 (WEA 02)
7 | 04:55 | 05:40 | 06:34 | 07:26 | 07:25 15:04 (B01) | 08:16 13:53 (WEA 02)
| 21:45 | 21:02 | 19:53 | 18:40 | 16:33 26  15:35 (WEA 04) | 15:57 35 14:28 (WEA 02)
8| 04:56 | 05:41 | 06:35 | 07:28 | 07:27 15:03 (B01) | 08:17 13:52 (WEA 02)
| 21:45 | 21:01 | 19:51 | 18:38 | 16:32 33  15:38 (WEA 04) | 15:57 36  14:28 (WEA 02)
9 | 04:57 | 05:43 | 06:37 | 07:30 | 07:29 15:02 (BO1) | 08:19 13:53 (WEA 02)
| 21:44 | 20:59 | 19:49 | 18:35 | 16:30 37  15:39 (WEA 04) | 15:57 36  14:29 (WEA 02)
10 | 04:58 | 05:45 | 06:39 | 07:32 | 07:31 15:01 (B01) | 08:20 13:54 (WEA 02)
| 21:43 | 20:57 | 19:46 | 18:33 | 16:28 39  15:40 (WEA 04) | 15:56 35  14:29 (WEA 02)
11 | 04:59 | 05:46 | 06:41 | 07:34 | 07:32 15:01 (BO1) | 08:21 13:54 (WEA 02)
| 21:42 | 20:55 | 19:44 | 18:31 | 16:26 40  15:41 (WEA 04) | 15:56 41 14:36 (WEA 05)
12 | 05:01 | 05:48 | 06:42 | 07:36 | 07:34 15:00 (BO1) | 08:22 13:54 (WEA 02)
| 21:41 | 20:52 | 19:41 | 18:28 | 16:25 41 15:41 (WEA 04) | 15:56 44 14:38 (WEA 05)
13 | 05:02 | 05:50 | 06:44 | 07:37 | 07:36 15:01 (BO1) | 08:23 12:07 (WEA 03)
| 21:40 | 20:50 | 19:39 | 18:26 | 16:23 42 15:43 (WEA 04) | 15:56 52 14:39 (WEA 05)
14 | 05:03 | 05:52 | 06:46 | 07:39 | 07:38 15:01 (BO1) | 08:24 12:06 (WEA 03)
| 21:39 | 20:48 | 19:36 | 18:24 | 16:21 42 15:43 (WEA 04) | 15:56 55  14:40 (WEA 05)
15 | 05:04 | 05:53 | 06:48 | 07:41 | 07:40 15:01 (B01) | 08:25 12:06 (WEA 03)
| 21:38 | 20:46 | 19:34 | 18:21 | 16:20 42 15:43 (WEA 04) | 15:56 57  14:41 (WEA 05)
16 | 05:05 | 05:55 | 06:49 | 07:43 | 07:42 15:01 (B01) | 08:26 12:05 (WEA 03)
| 21:37 | 20:44 | 19:31 | 18:19 | 16:18 42 15:43 (WEA 04) | 15:56 59  14:42 (WEA 05)
17 | 05:07 | 05:57 | 06:51 | 07:45 | 07:44 15:02 (B01) | 08:27 12:06 (WEA 03)
| 21:36 | 20:42 | 19:29 | 18:17 | 16:17 41 15:43 (WEA 04) | 15:56 60  14:42 (WEA 05)
18 | 05:08 | 05:59 | 06:53 | 07:47 | 07:45 15:02 (BO1) | 08:28 12:06 (WEA 03)
| 21:35 | 20:40 | 19:26 | 18:15 | 16:15 40  15:42 (WEA 04) | 15:56 61  14:43 (WEA 05)
19 | 05:10 | 06:00 | 06:54 | 07:49 | 07:47 15:03 (BO1) | 08:28 12:06 (WEA 03)
| 21:33 | 20:38 | 19:24 | 18:12 | 16:14 38  15:41 (WEA 04) | 15:57 62  14:44 (WEA 05)
20 | 05:11 | 06:02 | 06:56 | 07:50 | 07:49 14:00 (WEA 02) | 08:29 12:06 (WEA 03)
| 21:32 | 20:35 | 19:22 | 18:10 | 16:13 46 15:39 (WEA 04) | 15:57 62  14:44 (WEA 05)
21| 05:12 | 06:04 | 06:58 | 07:52 | 07:51 13:58 (WEA 02) | 08:30 12:07 (WEA 03)
| 21:31 | 20:33 | 19:19 | 18:08 | 16:11 49  15:38 (WEA 04) | 15:57 63  14:45 (WEA 05)
22 | 05:14 | 06:06 | 07:00 | 07:54 | 07:53 13:56 (WEA 02) | 08:30 12:07 (WEA 03)
| 21:29 | 20:31 | 19:17 | 18:06 | 16:10 50  15:36 (WEA 04) | 15:58 63  14:45 (WEA 05)
23 ] 05:15 | 06:07 | 07:02 | 07:56 | 07:54 13:55 (WEA 02) | 08:31 12:08 (WEA 03)
| 21:28 | 20:29 | 19:14 | 18:03 | 16:09 49  15:35 (WEA 04) | 15:58 62  14:46 (WEA 05)
24| 05:17 | 06:09 | 07:03 | 07:58 | 07:56 13:53 (WEA 02) | 08:31 12:08 (WEA 03)
| 21:27 | 20:26 | 19:12 | 18:01 | 16:08 48  15:33 (WEA 04) | 15:59 62  14:46 (WEA 05)
251 05:18 | 06:11 | 07:05 | 07:00 | 07:58 13:53 (WEA 02) | 08:31 12:09 (WEA 03)
| 21:25 | 20:24 | 19:09 | 16:59 | 16:07 46  15:32 (WEA 04) | 15:59 61  14:46 (WEA 05)
26 | 05:20 | 06:13 | 07:07 | 07:02 | 08:00 13:53 (WEA 02) | 08:32 12:09 (WEA 03)
| 21:24 | 20:22 | 19:07 | 16:57 | 16:06 44 15:25 (B01) | 16:00 61  14:46 (WEA 05)
27 | 05:21 | 06:14 | 07:09 | 07:04 | 08:01 13:52 (WEA 02) | 08:32 12:11 (WEA 03)
| 21:22 | 20:19 | 19:04 | 16:55 | 16:05 44 15:25 (B01) | 16:01 60  14:48 (WEA 05)
28 | 05:23 | 06:16 | 07:10 | 07:06 | 08:03 13:52 (WEA 02) | 08:32 12:12 (WEA 03)
| 21:20 | 20:17 | 19:02 | 16:53 | 16:04 42 15:24 (B01) | 16:02 58  14:48 (WEA 05)
29 | 05:25 | 06:18 | 07:12 | 07:08 | 08:05 13:52 (WEA 02) | 08:32 12:13 (WEA 03)
| 21:19 | 20:15 | 19:00 | 16:51 | 16:03 39 15:22 (B01) | 16:03 57  14:48 (WEA 05)
30 | 05:26 | 06:20 | 07:14 | 07:09 | 08:06 13:52 (WEA 02) | 08:32 12:14 (WEA 03)
| 21:17 | 20:12 | 18:57 | 16:49 | 16:02 31  14:23 (WEA 02) | 16:04 53  14:47 (WEA 05)
31| 05:28 | 06:21 | | 07:11 | | 08:32 12:17 (WEA 03)
|21:15  |20:10 | | 16:47 | | 16:05 48  14:47 (WEA 05)

Sonnenscheinstunden | 511 | 459 | 382 | 329 | 260 | 235
astr.max.mdgl.Beschattung | | | | | 1028 | 1545

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)

0200201908:10/7  WINAPRO .

windPRO 3.3.247 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk



Projekt:

Parum-Diimmer

SHADOW - Kalender

Berechnung: 2019PAV00450 GB worst caseSchattenrezeptor: 1004 - Rotensteiner Weg 5 - AuBenbereich
Voraussetzungen fiir Berechnung des Schattenwurfs
Die dargestellten Zeiten sind die astronomisch maximal mégliche Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint taglich von Sonnenauf- bis -untergang
Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb

Lizenzierter Anwender:

PAVANA GmbH

Otto-Hahn-Strasse 12-16
DE-25813 Husum

+49 4841 8944 281
Cornelia Kitte / kitte@pavana-wind.com

Berechnet:

02.09.2019 08:08/3.3.247

PAVANA,

THE WIND & SITE ExpeRTS. )

|Januar |Februar |Marz | April | Mai | Juni
1]08:32 | 08:03 | 07:06 | 06:51 18:48 (B02) | 05:43 19:43 (BO1) | 04:54 20:02 (WEA 03)
| 16:06 | 16:57 | 17:52 | 19:50 24 19:23 (WEA 04) | 20:44 29  20:12 (WEA 02) | 21:33 37 20:39 (WEA 03)
2] 08:32 | 08:01 | 07:03 | 06:49 18:45 (B02) | 05:41 19:44 (BO1) | 04:53 20:02 (WEA 03)
| 16:07 | 16:59 | 17:54 | 19:51 32 19:24 (WEA 04) | 20:46 29  20:13 (WEA 02) | 21:35 38 20:40 (WEA 03)
3108:32 | 07:59 | 07:01 | 06:47 18:44 (B02) | 05:39 19:47 (BO1) | 04:52 20:02 (WEA 03)
| 16:08 | 17:01 | 17:56 | 19:53 37  19:26 (WEA 04) | 20:48 26 20:13 (WEA 02) | 21:36 38 20:40 (WEA 03)
4] 08:32 | 07:57 | 06:59 | 06:44 18:43 (B02) | 05:37 19:49 (WEA 02) | 04:51 20:01 (WEA 03)
| 16:09 | 17:03 | 17:57 | 19:55 42 19:29 (WEA 04) | 20:50 26 20:15 (WEA 02) | 21:37 39 20:40 (WEA 03)
51 08:31 | 07:56 | 06:56 | 06:42 18:41 (B02) | 05:35 19:49 (WEA 02) | 04:51 20:02 (WEA 03)
| 16:11 | 17:05 | 17:59 | 19:57 46  19:30 (WEA 04) | 20:51 26 20:15 (WEA 02) | 21:38 40  20:42 (WEA 03)
6| 08:31 | 07:54 | 06:54 | 06:39 18:41 (B02) | 05:33 19:48 (WEA 02) | 04:50 20:01 (WEA 03)
| 16:12 | 17:07 | 18:01 | 19:59 49  19:32 (WEA 04) | 20:53 27 20:15 (WEA 02) | 21:39 40  20:41 (WEA 03)
7| 08:30 | 07:52 | 06:52 | 06:37 18:40 (B02) | 05:31 19:47 (WEA 02) | 04:49 20:01 (WEA 03)
| 16:13 | 17:09 | 18:03 | 20:00 49  19:31 (WEA 04) | 20:55 28  20:15 (WEA 02) | 21:40 40  20:41 (WEA 03)
81 08:30 | 07:50 | 06:49 | 06:35 18:39 (B02) | 05:29 19:47 (WEA 02) | 04:49 20:01 (WEA 03)
| 16:15 | 17:10 | 18:05 | 20:02 49  19:30 (WEA 04) | 20:57 28 20:15 (WEA 02) | 21:41 41 20:42 (WEA 03)
9] 08:29 | 07:48 | 06:47 | 06:32 18:39 (B02) | 05:27 19:48 (WEA 02) | 04:48 20:02 (WEA 03)
| 16:16 | 17:12 | 18:07 | 20:04 47 19:29 (WEA 04) | 20:58 27 20:15 (WEA 02) | 21:42 41 20:43 (WEA 03)
10 | 08:29 | 07:46 | 06:45 | 06:30 18:38 (B02) | 05:25 19:47 (WEA 02) | 04:48 20:01 (WEA 03)
| 16:18 | 17:14 | 18:09 | 20:06 43 19:26 (WEA 04) | 21:00 28  20:15 (WEA 02) | 21:43 42 20:43 (WEA 03)
11| 08:28 | 07:44 | 06:42 | 06:27 18:38 (B02) | 05:24 19:47 (WEA 02) | 04:47 20:02 (WEA 03)
| 16:19 | 17:16 | 18:11 | 20:08 35 19:13 (B02) | 21:02 27 20:14 (WEA 02) | 21:44 41 20:43 (WEA 03)
12 | 08:27 | 07:42 | 06:40 | 06:25 18:39 (B02) | 05:22 19:48 (WEA 02) | 04:47 20:02 (WEA 03)
| 16:21 | 17:18 | 18:13 | 20:10 34 19:13 (B02) | 21:04 27 20:15 (WEA 02) | 21:44 42 20:44 (WEA 03)
13 | 08:27 | 07:40 | 06:37 | 06:23 18:39 (B02) | 05:20 19:48 (WEA 02) | 04:46 20:01 (WEA 03)
| 16:22 | 17:20 | 18:15 | 20:11 34 19:13 (B02) | 21:05 26 20:14 (WEA 02) | 21:45 43 20:44 (WEA 03)
14| 08:26 | 07:38 | 06:35 | 06:20 18:39 (B02) | 05:18 19:49 (WEA 02) | 04:46 20:02 (WEA 03)
| 16:24 | 17:22 | 18:16 | 20:13 32 19:11 (B02) | 21:07 25  20:14 (WEA 02) | 21:46 42 20:44 (WEA 03)
15 | 08:25 | 07:36 | 06:33 | 06:18 18:39 (B02) | 05:17 19:49 (WEA 02) | 04:46 20:02 (WEA 03)
| 16:25 | 17:24 | 18:18 | 20:15 31 19:10 (B02) | 21:09 24 20:13 (WEA 02) | 21:46 42 20:44 (WEA 03)
16 | 08:24 | 07:34 | 06:30 | 06:16 18:40 (B02) | 05:15 19:50 (WEA 02) | 04:46 20:02 (WEA 03)
| 16:27 | 17:26 | 18:20 | 20:17 30 19:10 (B02) | 21:10 23 20:13 (WEA 02) | 21:47 43 20:45 (WEA 03)
17 | 08:23 | 07:32 | 06:28 | 06:13 18:41 (B02) | 05:13 19:50 (WEA 02) | 04:46 20:02 (WEA 03)
| 16:29 | 17:28 | 18:22 | 20:19 28 19:09 (B02) | 21:12 22 20:12 (WEA 02) | 21:47 43 20:45 (WEA 03)
18 | 08:22 | 07:30 | 06:25 | 06:11 18:41 (B02) | 05:12 19:51 (WEA 02) | 04:46 20:02 (WEA 03)
| 16:31 | 17:30 | 18:24 | 20:21 25 19:06 (B02) | 21:13 20  20:11 (WEA 02) | 21:48 43 20:45 (WEA 03)
19 | 08:21 | 07:28 | 06:23 | 06:09 18:43 (B02) | 05:10 19:52 (WEA 02) | 04:46 20:03 (WEA 03)
| 16:32 | 17:32 | 18:26 | 20:22 26 19:54 (BO1) | 21:15 18  20:10 (WEA 02) | 21:48 42 20:45 (WEA 03)
20 | 08:20 | 07:26 | 06:21 18:00 (WEA 05) | 06:07 18:45 (B02) | 05:09 19:53 (WEA 02) | 04:46 20:03 (WEA 03)
| 16:34 | 17:34 | 18:27 1 18:01 (WEA 05) | 20:24 27 19:56 (BO1) | 21:17 29 20:26 (WEA 03) | 21:48 42 20:45 (WEA 03)
21 08:18 | 07:24 | 06:18 17:56 (WEA 05) | 06:04 18:48 (B02) | 05:07 19:55 (WEA 02) | 04:46 20:03 (WEA 03)
| 16:36 | 17:36 | 18:29 8  18:04 (WEA 05) | 20:26 25 19:58 (BO1) | 21:18 30 20:28 (WEA 03) | 21:49 43 20:46 (WEA 03)
22| 08:17 | 07:21 | 06:16 17:53 (WEA 05) | 06:02 19:44 (BO1) | 05:06 19:57 (WEA 02) | 04:46 20:04 (WEA 03)
| 16:38 | 17:38 | 18:31 12 18:05 (WEA 05) | 20:28 16 20:00 (BO1) | 21:20 29  20:30 (WEA 03) | 21:49 42 20:46 (WEA 03)
23| 08:16 | 07:19 | 06:13 17:52 (WEA 05) | 06:00 19:42 (BO1) | 05:04 20:07 (WEA 03) | 04:46 20:04 (WEA 03)
| 16:39 | 17:40 | 18:33 15  18:07 (WEA 05) | 20:30 19 20:01 (BO1) | 21:21 24 20:31 (WEA 03) | 21:49 42 20:46 (WEA 03)
24| 08:15 | 07:17 | 06:11 17:50 (WEA 05) | 05:58 19:42 (BO1) | 05:03 20:06 (WEA 03) | 04:47 20:04 (WEA 03)
| 16:41 | 17:42 | 18:35 18  18:08 (WEA 05) | 20:31 19 20:01 (BO1) | 21:23 27 20:33 (WEA 03) | 21:49 42 20:46 (WEA 03)
25 08:13 | 07:15 | 06:08 17:50 (WEA 05) | 05:56 19:42 (BO1) | 05:02 20:06 (WEA 03) | 04:47 20:04 (WEA 03)
| 16:43 | 17:44 | 18:37 20  18:10 (WEA 05) | 20:33 19 20:01 (BO1) | 21:24 28 20:34 (WEA 03) | 21:49 43 20:47 (WEA 03)
26 | 08:12 | 07:13 | 06:06 17:48 (WEA 05) | 05:53 19:41 (BO1) | 05:01 20:05 (WEA 03) | 04:47 20:04 (WEA 03)
| 16:45 | 17:46 | 18:39 21 18:09 (WEA 05) | 20:35 20 20:01 (BO1) | 21:26 30  20:35(WEA03) | 21:49 43 20:47 (WEA 03)
27| 08:10 | 07:10 | 06:04 17:49 (WEA 05) | 05:51 19:41 (BO1) | 04:59 20:04 (WEA 03) | 04:48 20:05 (WEA 03)
| 16:47 | 17:48 | 18:40 21 18:10 (WEA 05) | 20:37 20 20:01 (BO1) | 21:27 32 20:36 (WEA 03) | 21:49 43 20:48 (WEA 03)
28 | 08:09 | 07:08 | 06:01 17:48 (WEA 05) | 05:49 19:42 (BO1) | 04:58 20:04 (WEA 03) | 04:48 20:05 (WEA 03)
| 16:49 | 17:50 | 18:42 20  18:08 (WEA 05) | 20:39 25  20:07 (WEA 02) | 21:28 33 20:37 (WEA 03) | 21:49 42 20:47 (WEA 03)
29 | 08:07 | | 06:59 18:49 (WEA 05) | 05:47 19:42 (BO1) | 04:57 20:03 (WEA 03) | 04:49 20:05 (WEA 03)
| 16:51 | | 19:44 19 19:08 (WEA 05) | 20:41 27 20:09 (WEA 02) | 21:30 34 20:37 (WEA 03) | 21:49 43 20:48 (WEA 03)
30 | 08:06 | | 06:56 18:49 (WEA 05) | 05:45 19:42 (BO1) | 04:56 20:03 (WEA 03) | 04:50 20:05 (WEA 03)
| 16:53 | | 19:46 18  19:07 (WEA 05) | 20:42 29  20:11 (WEA02) | 21:31 35 20:38 (WEA 03) | 21:48 42 20:47 (WEA 03)
31| 08:04 | | 06:54 18:50 (B02) | | 04:55 20:02 (WEA 03) |
| 16:55 | | 19:48 18 19:08 (B02) | | 21:32 36  20:38 (WEA03) |
Sonnenscheinstunden | 251 | 274 | 367 | 419 | 492 | 508
astr.max.mogl.Beschattung | | | 191 | 939 | 853 | 1244

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)

020020190810/ WINAPRO .

windPRO 3.3.247 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk



Lizenzierter Anwender:

PAVANA GmbH

Otto-Hahn-Strasse 12-16

DE-25813 Husum

+49 4841 8944 281

Cornelia Kitte / kitte@pavana-wind.com

Berechnet:

02.09.2019 08:08/3.3.247

Projekt:

Parum-Diimmer MA_)

THE WIND & SITE ExpeRTS. )

SHADOW - Kalender

Berechnung: 2019PAV00450 GB worst caseSchattenrezeptor: 1004 - Rotensteiner Weg 5 - AuBenbereich
Voraussetzungen fiir Berechnung des Schattenwurfs
Die dargestellten Zeiten sind die astronomisch maximal mégliche Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint taglich von Sonnenauf- bis -untergang
Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb

| Juli | August | September | Oktober | Novembel Dezember
1| 04:50 20:06 (WEA 03) | 05:29 19:58 (WEA 02) | 06:23 18:37 (B02) | 07:16 | 07:13 | 08:08
| 21:48 42 20:48 (WEA 03) | 21:14 27  20:25 (WEA 02) | 20:08 35 19:12 (B02) | 18:55 | 16:45 | 16:01
2 | 04:51 20:06 (WEA 03) | 05:31 19:57 (WEA 02) | 06:25 18:37 (B02) | 07:17 | 07:15 | 08:09
| 21:48 42 20:48 (WEA 03) | 21:12 28  20:25 (WEA 02) | 20:05 43 19:25 (WEA 04) | 18:52 | 16:43 | 16:00
3] 04:52 20:06 (WEA 03) | 05:33 19:58 (WEA 02) | 06:27 18:37 (B02) | 07:19 | 07:17 | 08:11
| 21:47 41 20:47 (WEA 03) | 21:10 27  20:25 (WEA 02) | 20:03 47  19:27 (WEA 04) | 18:50 | 16:41 | 16:00
4 | 04:52 20:07 (WEA 03) | 05:34 19:57 (WEA 02) | 06:28 18:36 (B02) | 07:21 | 07:19 | 08:12
| 21:47 41 20:48 (WEA 03) | 21:08 28  20:25 (WEA 02) | 20:01 49  19:27 (WEA 04) | 18:47 | 16:39 | 15:59
5] 04:53 20:07 (WEA 03) | 05:36 19:57 (WEA 02) | 06:30 18:37 (B02) | 07:23 | 07:21 | 08:13
| 21:46 41 20:48 (WEA 03) | 21:06 28  20:25 (WEA 02) | 19:58 50 19:28 (WEA 04) | 18:45 | 16:37 | 15:58
6 | 04:54 20:08 (WEA 03) | 05:38 19:58 (WEA 02) | 06:32 18:37 (B02) | 07:25 | 07:23 | 08:15
| 21:46 40  20:48 (WEA 03) | 21:04 27  20:25 (WEA 02) | 19:56 49  19:28 (WEA 04) | 18:43 | 16:35 | 15:58
7 | 04:55 20:08 (WEA 03) | 05:40 19:57 (WEA 02) | 06:34 18:37 (B02) | 07:26 | 07:25 | 08:16
| 21:45 40  20:48 (WEA 03) | 21:02 27  20:24 (WEA 02) | 19:53 45  19:25 (WEA 04) | 18:40 | 16:33 | 15:57
8] 04:56 20:09 (WEA 03) | 05:41 19:58 (WEA 02) | 06:35 18:37 (B02) | 07:28 | 07:27 | 08:17
| 21:44 39  20:48 (WEA 03) | 21:00 26 20:24 (WEA 02) | 19:51 43 19:23 (WEA 04) | 18:38 | 16:32 | 15:57
9 | 04:57 20:09 (WEA 03) | 05:43 19:58 (WEA 02) | 06:37 18:38 (B02) | 07:30 | 07:29 | 08:19
| 21:44 39  20:48 (WEA 03) | 20:58 25  20:23 (WEA 02) | 19:48 39  19:21 (WEA 04) | 18:35 | 16:30 | 15:57
10 | 04:58 20:10 (WEA 03) | 05:45 19:55 (B01) | 06:39 18:38 (B02) | 07:32 | 07:30 | 08:20
| 21:43 38  20:48 (WEA 03) | 20:56 28  20:23 (WEA 02) | 19:46 33  19:18 (WEA 04) | 18:33 | 16:28 | 15:56
11 | 04:59 20:10 (WEA 03) | 05:46 19:54 (BO1) | 06:41 18:40 (B02) | 07:34 | 07:32 | 08:21
| 21:42 37  20:47 (WEA 03) | 20:54 28  20:22 (WEA 02) | 19:44 26 19:16 (WEA 04) | 18:31 | 16:26 | 15:56
12 | 05:01 20:10 (WEA 03) | 05:48 19:51 (BO1) | 06:42 18:42 (B02) | 07:36 | 07:34 | 08:22
| 21:41 37  20:47 (WEA 03) | 20:52 29  20:20 (WEA 02) | 19:41 18 19:00 (B02) | 18:28 | 16:25 | 15:56
13 ] 05:02 20:11 (WEA 03) | 05:50 19:51 (BO1) | 06:44 18:40 (WEA 05) | 07:37 | 07:36 | 08:23
| 21:40 36  20:47 (WEA 03) | 20:50 28  20:19 (WEA 02) | 19:39 18  18:58 (WEA 05) | 18:26 | 16:23 | 15:56
14 | 05:03 20:11 (WEA 03) | 05:52 19:49 (BO1) | 06:46 18:39 (WEA 05) | 07:39 | 07:38 | 08:24
| 21:39 35  20:46 (WEA 03) | 20:48 27  20:16 (WEA 02) | 19:36 19  18:58 (WEA 05) | 18:24 | 16:21 | 15:56
15 | 05:04 20:12 (WEA 03) | 05:53 19:49 (BO1) | 06:47 18:38 (WEA 05) | 07:41 | 07:40 | 08:25
| 21:38 34  20:46 (WEA 03) | 20:46 24 20:13 (WEA 02) | 19:34 21 18:59 (WEA 05) | 18:21 | 16:20 | 15:56
16 | 05:06 20:12 (WEA 03) | 05:55 19:49 (BO1) | 06:49 18:38 (WEA 05) | 07:43 | 07:42 | 08:26
| 21:37 33 20:45 (WEA 03) | 20:44 19 20:08 (BO1) | 19:31 21 18:59 (WEA 05) | 18:19 | 16:18 | 15:56
17 | 05:07 20:14 (WEA 03) | 05:57 19:48 (BO1) | 06:51 18:37 (WEA 05) | 07:45 | 07:44 | 08:27
| 21:36 31  20:45 (WEA 03) | 20:42 20 20:08 (BO1) | 19:29 21 18:58 (WEA 05) | 18:17 | 16:17 | 15:56
18 | 05:08 20:15 (WEA 03) | 05:59 19:48 (BO1) | 06:53 18:37 (WEA 05) | 07:47 | 07:45 | 08:28
| 21:35 29  20:44 (WEA 03) | 20:40 20 20:08 (BO1) | 19:26 21 18:58 (WEA 05) | 18:15 | 16:15 | 15:56
19 ] 05:10 20:15 (WEA 03) | 06:00 19:49 (BO1) | 06:54 18:37 (WEA 05) | 07:48 | 07:47 | 08:28
| 21:33 28  20:43 (WEA 03) | 20:37 18 20:07 (BO1) | 19:24 19  18:56 (WEA 05) | 18:12 | 16:14 | 15:57
20 | 05:11 20:17 (WEA 03) | 06:02 19:48 (BO1) | 06:56 18:37 (WEA 05) | 07:50 | 07:49 | 08:29
| 21:32 26 20:43 (WEA 03) | 20:35 18 20:06 (BO1) | 19:22 16 18:53 (WEA 05) | 18:10 | 16:13 | 15:57
21| 05:12 20:09 (WEA 02) | 06:04 19:49 (BO1) | 06:58 18:38 (WEA 05) | 07:52 | 07:51 | 08:30
| 21:31 29  20:41 (WEA 03) | 20:33 15 20:04 (BO1) | 19:19 13 18:51 (WEA 05) | 18:08 | 16:11 | 15:57
22 | 05:14 20:06 (WEA 02) | 06:06 18:52 (B02) | 07:00 18:40 (WEA 05) | 07:54 | 07:53 | 08:30
| 21:29 30 20:39 (WEA 03) | 20:31 25 20:02 (BO1) | 19:17 9  18:49 (WEA 05) | 18:06 | 16:10 | 15:58
23| 05:15 20:05 (WEA 02) | 06:07 18:48 (B02) | 07:01 18:42 (WEA 05) | 07:56 | 07:54 | 08:31
| 21:28 30 20:38 (WEA 03) | 20:29 28 20:00 (BO1) | 19:14 4  18:46 (WEA 05) | 18:03 | 16:09 | 15:58
24| 05:17 20:03 (WEA 02) | 06:09 18:47 (B02) | 07:03 | 07:58 | 07:56 | 08:31
| 21:27 26  20:34 (WEA 03) | 20:26 26 19:58 (BO1) | 19:12 | 18:01 | 16:08 | 15:59
251 05:18 20:02 (WEA 02) | 06:11 18:45 (B02) | 07:05 | 07:00 | 07:58 | 08:31
| 21:25 19 20:21 (WEA 02) | 20:24 25 19:10 (B02) | 19:09 | 16:59 | 16:07 | 16:00
26 | 05:20 20:01 (WEA 02) | 06:13 18:43 (B02) | 07:07 | 07:02 | 07:59 | 08:32
| 21:23 21 20:22 (WEA 02) | 20:22 28 19:11 (B02) | 19:07 | 16:57 | 16:06 | 16:00
27 | 05:21 20:00 (WEA 02) | 06:14 18:42 (B02) | 07:09 | 07:04 | 08:01 | 08:32
| 21:22 23 20:23 (WEA 02) | 20:19 30 19:12 (B02) | 19:04 | 16:55 | 16:05 | 16:01
28 | 05:23 20:00 (WEA 02) | 06:16 18:41 (B02) | 07:10 | 07:06 | 08:03 | 08:32
| 21:20 24 20:24 (WEA 02) | 20:17 31 19:12 (B02) | 19:02 | 16:53 | 16:04 | 16:02
29 | 05:25 19:59 (WEA 02) | 06:18 18:39 (B02) | 07:12 | 07:07 | 08:04 | 08:32
| 21:19 25  20:24 (WEA 02) | 20:15 33 19:12 (B02) | 18:59 | 16:51 | 16:03 | 16:03
30 | 05:26 19:59 (WEA 02) | 06:20 18:39 (B02) | 07:14 | 07:09 | 08:06 | 08:32
| 21:17 26 20:25 (WEA 02) | 20:12 33 19:12 (B02) | 18:57 | 16:49 | 16:02 | 16:04
31| 05:28 19:58 (WEA 02) | 06:21 18:39 (B02) | | 07:11 | | 08:32
| 21:15 26 20:24 (WEA02) | 20:10 34 19:13 (B0O2) | | 16:47 | | 16:05
Sonnenscheinstunden | 511 | 459 | 382 | 329 | 260 | 235

astr.max.mogl.Beschattung | 1008 | 810 | 659 | | |

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)

0200201908:10/9  WINAPRO .
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Projekt:

Parum-Diimmer

SHADOW - Kalender

Lizenzierter Anwender:

PAVANA GmbH

Otto-Hahn-Strasse 12-16
DE-25813 Husum

+49 4841 8944 281
Cornelia Kitte / kitte@pavana-wind.com

Berechnet:

02.09.2019 08:08/3.3.247

PAVANA,

THE WIND & SITE ExpeRTS. )

Berechnung: 2019PAV00450 GB worst caseSchattenrezeptor: 1004a - Rotensteiner Weg 6, Parum - AuBenbereich
Voraussetzungen fiir Berechnung des Schattenwurfs
Die dargestellten Zeiten sind die astronomisch maximal mégliche Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint taglich von Sonnenauf- bis -untergang
Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb

|Januar |Februar |Marz | April | Mai | Juni
1]08:32 | 08:03 | 07:06 | 06:51 18:56 (WEA 05) | 05:43 | 04:54 20:28 (WEA 03)
| 16:06 | 16:57 | 17:52 | 19:50 20  19:16 (WEA 05) | 20:44 | 21:33 15 20:43 (WEA 03)
2] 08:32 | 08:01 | 07:03 | 06:49 18:56 (WEA 05) | 05:41 | 04:53 20:28 (WEA 03)
| 16:07 | 16:59 | 17:54 | 19:51 19 19:15 (WEA 05) | 20:46 | 21:35 17 20:45 (WEA 03)
3108:32 | 07:59 | 07:01 | 06:47 18:57 (WEA 05) | 05:39 20:07 (WEA 02) | 04:52 20:26 (WEA 03)
| 16:08 | 17:01 | 17:56 | 19:53 17 19:14 (WEA 05) | 20:48 8 20:15(WEA02) | 21:36 20 20:46 (WEA 03)
4] 08:32 | 07:57 | 06:59 | 06:44 18:58 (WEA 05) | 05:37 20:05 (WEA 02) | 04:51 20:25 (WEA 03)
| 16:09 | 17:03 | 17:57 | 19:55 17 19:29 (WEA 04) | 20:50 14 20:19 (WEA 02) | 21:37 22 20:47 (WEA 03)
51 08:31 | 07:56 | 06:56 | 06:42 18:59 (WEA 05) | 05:35 20:03 (WEA 02) | 04:51 20:25 (WEA 03)
| 16:11 | 17:05 | 17:59 | 19:57 18 19:30 (WEA 04) | 20:51 17 20:20 (WEA 02) | 21:38 24 20:49 (WEA 03)
6| 08:31 | 07:54 | 06:54 | 06:39 19:02 (WEA 05) | 05:33 20:02 (WEA 02) | 04:50 20:24 (WEA 03)
| 16:12 | 17:07 | 18:01 | 19:59 25  19:32 (WEA 04) | 20:53 19 20:21 (WEA 02) | 21:39 25 20:49 (WEA 03)
7| 08:30 | 07:52 | 06:52 | 06:37 19:03 (B02) | 05:31 20:00 (WEA 02) | 04:49 20:23 (WEA 03)
| 16:13 | 17:09 | 18:03 | 20:00 29  19:33 (WEA 04) | 20:55 22 20:22 (WEA 02) | 21:40 26 20:49 (WEA 03)
81 08:30 | 07:50 | 06:49 | 06:35 19:01 (B02) | 05:29 19:59 (WEA 02) | 04:49 20:24 (WEA 03)
| 16:15 | 17:10 | 18:05 | 20:02 34 19:35 (WEA 04) | 20:57 23 20:22 (WEA 02) | 21:41 27 20:51 (WEA 03)
9] 08:29 | 07:48 | 06:47 | 06:32 18:59 (B02) | 05:27 19:59 (WEA 02) | 04:48 20:24 (WEA 03)
| 16:16 | 17:12 | 18:07 | 20:04 38  19:37 (WEA 04) | 20:58 25  20:24 (WEA 02) | 21:42 28  20:52 (WEA 03)
10 | 08:29 | 07:46 | 06:45 | 06:30 18:57 (B02) | 05:25 19:59 (WEA 02) | 04:48 20:23 (WEA 03)
| 16:18 | 17:14 | 18:09 | 20:06 39  19:36 (WEA 04) | 21:00 25  20:24 (WEA 02) | 21:43 29  20:52 (WEA 03)
11| 08:28 | 07:44 | 06:42 | 06:27 18:56 (B02) | 05:24 19:58 (WEA 02) | 04:47 20:23 (WEA 03)
| 16:19 | 17:16 | 18:11 | 20:08 40  19:36 (WEA 04) | 21:02 26 20:24 (WEA 02) | 21:44 30  20:53 (WEA 03)
12 | 08:27 | 07:42 | 06:40 | 06:25 18:55 (B02) | 05:22 19:58 (WEA 02) | 04:47 20:23 (WEA 03)
| 16:21 | 17:18 | 18:13 | 20:10 40  19:35 (WEA 04) | 21:04 27 20:25 (WEA 02) | 21:44 30  20:53 (WEA 03)
13 | 08:27 | 07:40 | 06:37 | 06:23 18:55 (B02) | 05:20 19:58 (WEA 02) | 04:46 20:22 (WEA 03)
| 16:22 | 17:20 | 18:15 | 20:11 38  19:33 (WEA 04) | 21:05 26 20:24 (WEA 02) | 21:45 31 20:53 (WEA 03)
14| 08:26 | 07:38 | 06:35 | 06:20 18:53 (B02) | 05:18 19:58 (WEA 02) | 04:46 20:23 (WEA 03)
| 16:24 | 17:22 | 18:16 | 20:13 34 19:27 (B02) | 21:07 27 20:25 (WEA 02) | 21:46 31 20:54 (WEA 03)
15 | 08:25 | 07:36 | 06:33 | 06:18 18:53 (B02) | 05:17 19:58 (WEA 02) | 04:46 20:23 (WEA 03)
| 16:25 | 17:24 | 18:18 | 20:15 34 19:27 (B02) | 21:09 27 20:25 (WEA 02) | 21:46 31 20:54 (WEA 03)
16 | 08:24 | 07:34 | 06:30 | 06:16 18:53 (B02) | 05:15 19:58 (WEA 02) | 04:46 20:23 (WEA 03)
| 16:27 | 17:26 | 18:20 | 20:17 34 19:27 (B02) | 21:10 27 20:25 (WEA 02) | 21:47 32 20:55 (WEA 03)
17 | 08:23 | 07:32 | 06:28 | 06:13 18:53 (B02) | 05:13 19:58 (WEA 02) | 04:46 20:23 (WEA 03)
| 16:29 | 17:28 | 18:22 | 20:19 34 19:27 (B02) | 21:12 26 20:24 (WEA 02) | 21:47 32 20:55 (WEA 03)
18 | 08:22 | 07:30 | 06:25 | 06:11 18:52 (B02) | 05:12 19:58 (WEA 02) | 04:46 20:23 (WEA 03)
| 16:31 | 17:30 | 18:24 | 20:21 34 19:26 (B02) | 21:13 27 20:25 (WEA 02) | 21:48 32 20:55 (WEA 03)
19 | 08:21 | 07:28 | 06:23 | 06:09 18:52 (B02) | 05:10 19:58 (WEA 02) | 04:46 20:23 (WEA 03)
| 16:32 | 17:32 | 18:26 | 20:22 34 19:26 (B02) | 21:15 26 20:24 (WEA 02) | 21:48 32 20:55 (WEA 03)
20 | 08:20 | 07:26 | 06:21 | 06:07 18:52 (B02) | 05:09 19:59 (WEA 02) | 04:46 20:23 (WEA 03)
| 16:34 | 17:34 | 18:27 | 20:24 33 19:25 (B02) | 21:17 25  20:24 (WEA 02) | 21:48 33 20:56 (WEA 03)
21 08:18 | 07:24 | 06:18 | 06:04 18:53 (B02) | 05:07 20:00 (WEA 02) | 04:46 20:23 (WEA 03)
| 16:36 | 17:36 | 18:29 | 20:26 32 19:25 (B02) | 21:18 24 20:24 (WEA 02) | 21:49 33 20:56 (WEA 03)
22| 08:17 | 07:21 | 06:16 | 06:02 18:53 (B02) | 05:06 20:00 (WEA 02) | 04:46 20:24 (WEA 03)
| 16:38 | 17:38 | 18:31 | 20:28 31 19:24 (B02) | 21:20 24 20:24 (WEA 02) | 21:49 33 20:57 (WEA 03)
23| 08:16 | 07:19 | 06:13 | 06:00 18:53 (B02) | 05:04 20:00 (WEA 02) | 04:46 20:24 (WEA 03)
| 16:39 | 17:40 | 18:33 | 20:30 30 19:23 (B02) | 21:21 22 20:22 (WEA 02) | 21:49 32 20:56 (WEA 03)
24| 08:15 | 07:17 | 06:11 18:07 (WEA 05) | 05:58 18:54 (B02) | 05:03 20:01 (WEA 02) | 04:47 20:24 (WEA 03)
| 16:41 | 17:42 | 18:35 1 18:08 (WEA 05) | 20:31 28 19:22 (B02) | 21:23 21 20:22 (WEA 02) | 21:49 32 20:56 (WEA 03)
25 08:13 | 07:15 | 06:08 18:03 (WEA 05) | 05:56 18:55 (B02) | 05:02 20:02 (WEA 02) | 04:47 20:25 (WEA 03)
| 16:43 | 17:44 | 18:37 8 18:11 (WEA 05) | 20:33 26 19:21 (B02) | 21:24 20  20:22 (WEA 02) | 21:49 32 20:57 (WEA 03)
26 | 08:12 | 07:13 | 06:06 18:00 (WEA 05) | 05:53 18:56 (B02) | 05:01 20:03 (WEA 02) | 04:47 20:25 (WEA 03)
| 16:45 | 17:46 | 18:39 12 18:12 (WEA 05) | 20:35 23 19:19 (B02) | 21:26 18  20:21 (WEA 02) | 21:49 32 20:57 (WEA 03)
27| 08:10 | 07:10 | 06:04 17:59 (WEA 05) | 05:51 18:57 (B02) | 04:59 20:04 (WEA 02) | 04:48 20:26 (WEA 03)
| 16:47 | 17:48 | 18:40 15  18:14 (WEA 05) | 20:37 20 19:17 (B02) | 21:27 16 20:20 (WEA 02) | 21:49 31 20:57 (WEA 03)
28 | 08:09 | 07:08 | 06:01 17:57 (WEA 05) | 05:49 18:59 (B02) | 04:58 20:05 (WEA 02) | 04:48 20:26 (WEA 03)
| 16:49 | 17:50 | 18:42 18 18:15 (WEA 05) | 20:39 16 19:15 (B02) | 21:28 14 20:19 (WEA 02) | 21:49 31 20:57 (WEA 03)
29 | 08:07 | | 06:59 18:57 (WEA 05) | 05:47 19:02 (B02) | 04:57 20:07 (WEA 02) | 04:49 20:27 (WEA 03)
| 16:51 | | 19:44 20 19:17 (WEA 05) | 20:41 10 19:12 (B02) | 21:30 11 20:18 (WEA 02) | 21:49 30  20:57 (WEA 03)
30 | 08:06 | | 06:56 18:57 (WEA 05) | 05:45 | 04:56 20:08 (WEA 02) | 04:50 20:26 (WEA 03)
| 16:53 | | 19:46 20 19:17 (WEA 05) | 20:42 | 21:31 13 20:38 (WEA 03) | 21:48 31 20:57 (WEA 03)
31| 08:04 | | 06:54 18:56 (WEA 05) | | 04:55 20:12 (WEA 02) |
| 16:55 | | 19:48 21 19:17 (WEA 05) | | 21:32 12 20:41 (WEA 03) |
Sonnenscheinstunden | 251 | 274 | 367 | 419 | 492 | 508
astr.max.mogl.Beschattung | | | 115 | 827 | 612 | 864

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)

0200201908:10/ 10 WINAPRO .
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Lizenzierter Anwender:

PAVANA GmbH

Otto-Hahn-Strasse 12-16

DE-25813 Husum

+49 4841 8944 281

Cornelia Kitte / kitte@pavana-wind.com

Berechnet:

02.09.2019 08:08/3.3.247

Projekt:

Parum-Diimmer MA_)

THE WIND & SITE ExpeRTS. )

SHADOW - Kalender
Berechnung: 2019PAV00450 GB worst caseSchattenrezeptor: 1004a - Rotensteiner Weg 6, Parum - AuBenbereich

Voraussetzungen fiir Berechnung des Schattenwurfs

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

| Juli | August | September | Oktober | Novembell Dezember
1| 04:50 20:27 (WEA 03) | 05:29 20:09 (WEA 02) | 06:23 18:55 (B02) | 07:16 | 07:13 | 08:08
| 21:48 30 20:57 (WEA 03) | 21:14 26  20:35 (WEA 02) | 20:08 40  19:35 (WEA 04) | 18:55 | 16:45 | 16:01
2 | 04:51 20:28 (WEA 03) | 05:31 20:08 (WEA 02) | 06:25 18:56 (B02) | 07:17 | 07:15 | 08:09
| 21:48 29  20:57 (WEA 03) | 21:12 26  20:34 (WEA 02) | 20:05 39  19:35 (WEA 04) | 18:52 | 16:43 | 16:00
3] 04:52 20:28 (WEA 03) | 05:33 20:09 (WEA 02) | 06:27 18:57 (B02) | 07:19 | 07:17 | 08:11
| 21:47 28  20:56 (WEA 03) | 21:10 25 20:34 (WEA 02) | 20:03 38  19:35 (WEA 04) | 18:50 | 16:41 | 16:00
4 | 04:52 20:29 (WEA 03) | 05:34 20:09 (WEA 02) | 06:28 18:58 (B02) | 07:21 | 07:19 | 08:12
| 21:47 27  20:56 (WEA 03) | 21:08 24 20:33 (WEA 02) | 20:01 34 19:32 (WEA 04) | 18:47 | 16:39 | 15:59
5] 04:53 20:30 (WEA 03) | 05:36 20:10 (WEA 02) | 06:30 19:00 (B02) | 07:23 | 07:21 | 08:13
| 21:46 26 20:56 (WEA 03) | 21:06 23 20:33 (WEA 02) | 19:58 29  19:30 (WEA 04) | 18:45 | 16:37 | 15:58
6 | 04:54 20:30 (WEA 03) | 05:38 20:11 (WEA 02) | 06:32 18:58 (WEA 05) | 07:25 | 07:23 | 08:15
| 21:46 26 20:56 (WEA 03) | 21:04 21 20:32 (WEA 02) | 19:56 26 19:28 (WEA 04) | 18:43 | 16:35 | 15:58
7 | 04:55 20:31 (WEA 03) | 05:40 20:12 (WEA 02) | 06:34 18:54 (WEA 05) | 07:26 | 07:25 | 08:16
| 21:45 24 20:55 (WEA 03) | 21:02 18  20:30 (WEA 02) | 19:53 18  19:25 (WEA 04) | 18:40 | 16:33 | 15:57
8] 04:56 20:32 (WEA 03) | 05:41 20:13 (WEA 02) | 06:35 18:52 (WEA 05) | 07:28 | 07:27 | 08:17
| 21:44 23 20:55 (WEA 03) | 21:00 16 20:29 (WEA 02) | 19:51 17 19:23 (WEA 04) | 18:38 | 16:32 | 15:57
9 | 04:57 20:33 (WEA 03) | 05:43 20:14 (WEA 02) | 06:37 18:51 (WEA 05) | 07:30 | 07:29 | 08:19
| 21:44 21 20:54 (WEA 03) | 20:58 13 20:27 (WEA 02) | 19:48 17 19:08 (WEA 05) | 18:35 | 16:30 | 15:57
10 | 04:58 20:34 (WEA 03) | 05:45 20:18 (WEA 02) | 06:39 18:49 (WEA 05) | 07:32 | 07:30 | 08:20
| 21:43 19 20:53 (WEA 03) | 20:56 5 20:23 (WEA 02) | 19:46 19 19:08 (WEA 05) | 18:33 | 16:28 | 15:56
11 | 04:59 20:36 (WEA 03) | 05:46 | 06:40 18:48 (WEA 05) | 07:34 | 07:32 | 08:21
| 21:42 16 20:52 (WEA 03) | 20:54 | 19:44 21 19:09 (WEA 05) | 18:31 | 16:26 | 15:56
12 | 05:01 20:37 (WEA 03) | 05:48 | 06:42 18:48 (WEA 05) | 07:36 | 07:34 | 08:22
| 21:41 14 20:51 (WEA 03) | 20:52 | 19:41 21 19:09 (WEA 05) | 18:28 | 16:25 | 15:56
13 ] 05:02 20:18 (WEA 02) | 05:50 | 06:44 18:47 (WEA 05) | 07:37 | 07:36 | 08:23
| 21:40 14 20:48 (WEA 03) | 20:50 | 19:39 21 19:08 (WEA 05) | 18:26 | 16:23 | 15:56
14 | 05:03 20:16 (WEA 02) | 05:52 19:09 (B02) | 06:46 18:47 (WEA 05) | 07:39 | 07:38 | 08:24
| 21:39 10  20:26 (WEA 02) | 20:48 11 19:20 (B02) | 19:36 20  19:07 (WEA 05) | 18:24 | 16:21 | 15:56
15 | 05:04 20:14 (WEA 02) | 05:53 19:06 (B02) | 06:47 18:47 (WEA 05) | 07:41 | 07:40 | 08:25
| 21:38 13 20:27 (WEA 02) | 20:46 17 19:23 (B02) | 19:34 19 19:06 (WEA 05) | 18:21 | 16:20 | 15:56
16 | 05:06 20:13 (WEA 02) | 05:55 19:05 (B02) | 06:49 18:48 (WEA 05) | 07:43 | 07:42 | 08:26
| 21:37 15 20:28 (WEA 02) | 20:44 20 19:25 (B02) | 19:31 16 19:04 (WEA 05) | 18:19 | 16:18 | 15:56
17 | 05:07 20:13 (WEA 02) | 05:57 19:02 (B02) | 06:51 18:48 (WEA 05) | 07:45 | 07:44 | 08:27
| 21:36 17 20:30 (WEA 02) | 20:42 24 19:26 (B02) | 19:29 13 19:01 (WEA 05) | 18:17 | 16:17 | 15:56
18 | 05:08 20:12 (WEA 02) | 05:59 19:01 (B02) | 06:53 18:50 (WEA 05) | 07:47 | 07:45 | 08:27
| 21:35 19 20:31 (WEA 02) | 20:40 26 19:27 (B02) | 19:26 9  18:59 (WEA 05) | 18:15 | 16:15 | 15:56
19 ] 05:10 20:11 (WEA 02) | 06:00 19:00 (B02) | 06:54 18:53 (WEA 05) | 07:48 | 07:47 | 08:28
| 21:33 20  20:31 (WEA 02) | 20:37 28 19:28 (B02) | 19:24 3 18:56 (WEA05) | 18:12 | 16:14 | 15:57
20 | 05:11 20:11 (WEA 02) | 06:02 18:58 (B02) | 06:56 | 07:50 | 07:49 | 08:29
| 21:32 22 20:33 (WEA 02) | 20:35 30 19:28 (B02) | 19:22 | 18:10 | 16:13 | 15:57
21| 05:12 20:10 (WEA 02) | 06:04 18:58 (B02) | 06:58 | 07:52 | 07:51 | 08:29
| 21:31 23 20:33 (WEA 02) | 20:33 31 19:29 (B02) | 19:19 | 18:08 | 16:11 | 15:57
22 | 05:14 20:10 (WEA 02) | 06:06 18:57 (B02) | 07:00 | 07:54 | 07:53 | 08:30
| 21:29 23 20:33 (WEA 02) | 20:31 33 19:30 (B02) | 19:17 | 18:06 | 16:10 | 15:58
23| 05:15 20:10 (WEA 02) | 06:07 18:56 (B02) | 07:01 | 07:56 | 07:54 | 08:31
| 21:28 24 20:34 (WEA 02) | 20:29 33 19:29 (B02) | 19:14 | 18:03 | 16:09 | 15:58
24| 05:17 20:09 (WEA 02) | 06:09 18:56 (B02) | 07:03 | 07:58 | 07:56 | 08:31
| 21:26 25  20:34 (WEA 02) | 20:26 34 19:30 (B02) | 19:12 | 18:01 | 16:08 | 15:59
251 05:18 20:08 (WEA 02) | 06:11 18:56 (B02) | 07:05 | 07:00 | 07:58 | 08:31
| 21:25 26 20:34 (WEA 02) | 20:24 34 19:30 (B02) | 19:09 | 16:59 | 16:07 | 16:00
26 | 05:20 20:09 (WEA 02) | 06:13 18:55 (B02) | 07:07 | 07:02 | 07:59 | 08:32
| 21:23 26 20:35 (WEA 02) | 20:22 34 19:29 (B02) | 19:07 | 16:57 | 16:06 | 16:00
27 | 05:21 20:08 (WEA 02) | 06:14 18:55 (B02) | 07:09 | 07:04 | 08:01 | 08:32
| 21:22 27  20:35 (WEA 02) | 20:19 34 19:29 (B02) | 19:04 | 16:55 | 16:05 | 16:01
28 | 05:23 20:08 (WEA 02) | 06:16 18:55 (B02) | 07:10 | 07:06 | 08:03 | 08:32
| 21:20 27  20:35 (WEA 02) | 20:17 34 19:29 (B02) | 19:02 | 16:53 | 16:04 | 16:02
29 | 05:25 20:08 (WEA 02) | 06:18 18:54 (B02) | 07:12 | 07:07 | 08:04 | 08:32
| 21:19 27 20:35 (WEA 02) | 20:15 33 19:27 (B02) | 18:59 | 16:51 | 16:03 | 16:03
30 | 05:26 20:08 (WEA 02) | 06:20 18:55 (B02) | 07:14 | 07:09 | 08:06 | 08:32
| 21:17 27  20:35 (WEA 02) | 20:12 38  19:33 (WEA 04) | 18:57 | 16:49 | 16:02 | 16:04
31| 05:28 20:08 (WEA 02) | 06:21 18:55 (B02) | | 07:11 | | 08:32
| 21:15 27  20:35(WEA02) | 20:10 40  19:35 (WEA 04) | | 16:47 | | 16:05
Sonnenscheinstunden | 511 | 459 | 382 | 329 | 260 | 235

astr.max.mogl.Beschattung | 695 | 731 | 420 | | |

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

Tag im Monat Sonnenaufgang  (SS:MM)

Sonnenuntergang (SS:MM)

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

(WEA mit erstem Schatten)

Minuten mit Schatten (WEA mit letztem Schatten)
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Projekt: Lizenzierter Anwender:
Parum-Diimmer PAVANA GmbH PAVANA,
Otto-Hahn-Strasse 12-16 —
DE-25813 Husum
+49 4841 8944 281
Cornelia Kitte / kitte@pavana-wind.com

Berechnet:

02.09.2019 08:08/3.3.247

THE WIND £ SITE EXPERTS. )

SHADOW - Kalender

Berechnung: 2019PAV00450 GB worst caseSchattenrezeptor: 1005 - Am Buchenberg 1, Hilseburg - AuBenbereich
Voraussetzungen fiir Berechnung des Schattenwurfs
Die dargestellten Zeiten sind die astronomisch maximal mégliche Beschattungsdauer, berechnet unter folgenden Annahmen:

Die Sonne scheint taglich von Sonnenauf- bis -untergang

Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung

Die Windenergieanlage/n ist/sind immer in Betrieb

|Januar |Februar |Marz | April | Mai | Juni | Juli | August | SeptembefOktober | Novembel Dezember
1] 08:32 | 08:03 | 07:06 | 06:51 | 05:43 | 04:54 | 04:50 | 05:30 | 06:23 | 07:16 | 07:13 | 08:07
| 16:06 | 16:57 | 17:52 | 19:50 | 20:44 | 21:33 | 21:48 | 21:13 | 20:08 | 18:55 | 16:45 | 16:01
2] 08:32 | 08:01 | 07:03 | 06:49 | 05:41 | 04:53 | 04:51 | 05:31 | 06:25 | 07:17 | 07:15 | 08:09
| 16:07 | 16:59 | 17:54 | 19:51 | 20:46 | 21:35 | 21:48 | 21:12 | 20:05 | 18:52 | 16:43 | 16:00
3108:32 | 07:59 | 07:01 | 06:47 | 05:39 | 04:52 | 04:52 | 05:33 | 06:27 | 07:19 | 07:17 | 08:10
| 16:08 | 17:01 | 17:56 | 19:53 | 20:48 | 21:36 | 21:47 | 21:10 | 20:03 | 18:50 | 16:41 | 16:00
4 | 08:32 | 07:57 | 06:59 | 06:44 | 05:37 | 04:52 | 04:53 | 05:35 | 06:28 | 07:21 | 07:19 | 08:12
| 16:10 | 17:03 | 17:58 | 19:55 | 20:50 | 21:37 | 21:47 | 21:08 | 20:01 | 18:47 | 16:39 | 15:59
5108:31 | 07:56 | 06:56 | 06:42 | 05:35 | 04:51 | 04:54 | 05:36 | 06:30 | 07:23 | 07:21 | 08:13
| 16:11 | 17:05 | 17:59 | 19:57 | 20:51 | 21:38 | 21:46 | 21:06 | 19:58 | 18:45 | 16:37 | 15:59
6] 08:31 | 07:54 | 06:54 | 06:39 | 05:33 | 04:50 | 04:54 | 05:38 | 06:32 | 07:25 | 07:23 | 08:15
| 16:12 | 17:07 | 18:01 | 19:59 | 20:53 | 21:39 | 21:46 | 21:04 | 19:56 | 18:43 | 16:35 | 15:58
71 08:30 | 07:52 | 06:52 | 06:37 | 05:31 | 04:49 | 04:55 | 05:40 | 06:34 | 07:26 | 07:25 | 08:16
| 16:13 | 17:09 | 18:03 | 20:00 | 20:55 | 21:40 | 21:45 | 21:02 | 19:53 | 18:40 | 16:33 | 15:58
8108:30 | 07:50 | 06:49 | 06:35 | 05:29 | 04:49 | 04:56 | 05:41 | 06:35 | 07:28 | 07:27 | 08:17
| 16:15 | 17:11 | 18:05 | 20:02 | 20:57 | 21:41 | 21:44 | 21:00 | 19:51 | 18:38 | 16:32 | 15:57
9 | 08:29 | 07:48 | 06:47 | 06:32 | 05:27 | 04:48 | 04:57 | 05:43 | 06:37 | 07:30 | 07:29 | 08:19
| 16:16 | 17:13 | 18:07 | 20:04 | 20:58 | 21:42 | 21:44 | 20:58 | 19:48 | 18:35 | 16:30 | 15:57
10 | 08:29 | 07:46 | 06:45 | 06:30 | 05:25 | 04:48 | 04:58 | 05:45 | 06:39 | 07:32 | 07:30 | 08:20
| 16:18 | 17:15 | 18:09 | 20:06 | 21:00 | 21:43 | 21:43 | 20:56 | 19:46 | 18:33 | 16:28 | 15:56
11 | 08:28 | 07:44 | 06:42 | 06:28 | 05:24 | 04:47 | 05:00 | 05:47 | 06:41 | 07:34 | 07:32 | 08:21
| 16:19 | 17:17 | 18:11 | 20:08 | 21:02 | 21:43 | 21:42 | 20:54 | 19:44 | 18:31 | 16:26 | 15:56
12 | 08:27 | 07:42 | 06:40 | 06:25 | 05:22 | 04:47 | 05:01 | 05:48 | 06:42 | 07:36 | 07:34 | 08:22
| 16:21 | 17:19 | 18:13 | 20:10 | 21:03 | 21:44 | 21:41 | 20:52 | 19:41 | 18:28 | 16:25 | 15:56
13 | 08:27 | 07:40 | 06:38 | 06:23 | 05:20 | 04:47 | 05:02 | 05:50 | 06:44 | 07:37 | 07:36 | 08:23
| 16:22 | 17:21 | 18:15 | 20:11 | 21:05 | 21:45 | 21:40 | 20:50 | 19:39 | 18:26 | 16:23 | 15:56
14 | 08:26 | 07:38 | 06:35 | 06:20 | 05:18 | 04:46 | 05:03 | 05:52 | 06:46 | 07:39 | 07:38 | 08:24
| 16:24 | 17:23 | 18:16 | 20:13 | 21:07 | 21:46 | 21:39 | 20:48 | 19:36 | 18:24 | 16:22 | 15:56
15 | 08:25 | 07:36 | 06:33 | 06:18 | 05:17 | 04:46 | 05:04 | 05:53 | 06:48 | 07:41 | 07:40 | 08:25
| 16:26 | 17:24 | 18:18 | 20:15 | 21:09 | 21:46 | 21:38 | 20:46 | 19:34 | 18:21 | 16:20 | 15:56
16 | 08:24 | 07:34 | 06:30 | 06:16 | 05:15 | 04:46 | 05:06 | 05:55 | 06:49 | 07:43 | 07:42 | 08:26
| 16:27 | 17:26 | 18:20 | 20:17 | 21:10 | 21:47 | 21:37 | 20:44 | 19:31 | 18:19 | 16:19 | 15:56
17 | 08:23 | 07:32 | 06:28 | 06:14 | 05:14 | 04:46 | 05:07 | 05:57 | 06:51 | 07:45 | 07:44 | 08:27
| 16:29 | 17:28 | 18:22 | 20:19 | 21:12 | 21:47 | 21:36 | 20:42 | 19:29 | 18:17 | 16:17 | 15:56
18 | 08:22 | 07:30 | 06:25 | 06:11 | 05:12 | 04:46 | 05:08 | 05:59 | 06:53 | 07:47 | 07:45 | 08:27
| 16:31 | 17:30 | 18:24 | 20:21 | 21:13 | 21:48 | 21:35 | 20:40 | 19:26 | 18:15 | 16:16 | 15:56
19 | 08:21 | 07:28 | 06:23 | 06:09 | 05:10 | 04:46 | 05:10 | 06:00 | 06:55 | 07:48 | 07:47 | 08:28
| 16:32 | 17:32 | 18:26 | 20:22 | 21:15 | 21:48 | 21:33 | 20:37 | 19:24 | 18:12 | 16:14 | 15:57
20 | 08:20 | 07:26 | 06:21 | 06:07 | 05:09 | 04:46 | 05:11 | 06:02 | 06:56 | 07:50 | 07:49 | 08:29
| 16:34 | 17:34 | 18:28 | 20:24 | 21:17 | 21:48 | 21:32 | 20:35 | 19:22 | 18:10 | 16:13 | 15:57
21]08:18 | 07:24 | 06:18 | 06:04 | 05:07 | 04:46 | 05:13 | 06:04 | 06:58 | 07:52 | 07:51 | 08:29
| 16:36 | 17:36 | 18:29 | 20:26 | 21:18 | 21:49 | 21:31 | 20:33 | 19:19 | 18:08 | 16:12 | 15:57
22 | 08:17 | 07:21 | 06:16 | 06:02 | 05:06 | 04:46 | 05:14 | 06:06 | 07:00 | 07:54 | 07:53 | 08:30
| 16:38 | 17:38 | 18:31 | 20:28 | 21:20 | 21:49 | 21:29 | 20:31 | 19:17 | 18:06 | 16:10 | 15:58
23] 08:16 | 07:19 | 06:13 | 06:00 | 05:05 | 04:46 | 05:15 | 06:07 | 07:02 | 07:56 | 07:54 | 08:30
| 16:40 | 17:40 | 18:33 | 20:30 | 21:21 | 21:49 | 21:28 | 20:29 | 19:14 | 18:04 | 16:09 | 15:58
24| 08:15 | 07:17 | 06:11 | 05:58 | 05:03 | 04:47 | 05:17 | 06:09 | 07:03 | 07:58 | 07:56 | 08:31
| 16:41 | 17:42 | 18:35 | 20:31 | 21:23 | 21:49 | 21:26 | 20:26 | 19:12 | 18:01 | 16:08 | 15:59
251 08:13 | 07:15 | 06:08 | 05:56 | 05:02 | 04:47 | 05:18 | 06:11 | 07:05 | 07:00 | 07:58 | 08:31
| 16:43 | 17:44 | 18:37 | 20:33 | 21:24 | 21:49 | 21:25 | 20:24 | 19:09 | 16:59 | 16:07 | 16:00
26 | 08:12 | 07:13 | 06:06 | 05:53 | 05:01 | 04:48 | 05:20 | 06:13 | 07:07 | 07:02 | 07:59 | 08:32
| 16:45 | 17:46 | 18:39 | 20:35 | 21:26 | 21:49 | 21:23 | 20:22 | 19:07 | 16:57 | 16:06 | 16:00
27 ] 08:10 | 07:10 | 06:04 | 05:51 | 05:00 | 04:48 | 05:22 | 06:14 | 07:09 | 07:04 | 08:01 | 08:32
| 16:47 | 17:48 | 18:40 | 20:37 | 21:27 | 21:49 | 21:22 | 20:19 | 19:04 | 16:55 | 16:05 | 16:01
28 | 08:09 | 07:08 | 06:01 | 05:49 | 04:58 | 04:49 | 05:23 | 06:16 | 07:10 | 07:06 | 08:03 | 08:32
| 16:49 | 17:50 | 18:42 | 20:39 | 21:28 | 21:49 | 21:20 | 20:17 | 19:02 | 16:53 | 16:04 | 16:02
29 | 08:07 | | 06:59 | 05:47 | 04:57 | 04:49 | 05:25 | 06:18 | 07:12 | 07:07 | 08:04 | 08:32
| 16:51 | | 19:44 | 20:41 | 21:30 | 21:49 | 21:19 | 20:15 | 19:00 | 16:51 | 16:03 | 16:03
30 | 08:06 | | 06:56 | 05:45 | 04:56 | 04:50 | 05:26 | 06:20 | 07:14 | 07:09 | 08:06 | 08:32
| 16:53 | | 19:46 | 20:42 | 21:31 | 21:48 | 21:17 | 20:12 | 18:57 | 16:49 | 16:02 | 16:04
31| 08:04 | | 06:54 | | 04:55 | | 05:28 | 06:21 | | 07:11 | | 08:32
| 16:55 | | 19:48 | | 21:32 | | 21:15 | 20:10 | | 16:47 | | 16:05
Sonnenscheinstunden | 251 | 274 | 367 | 419 | 492 | 508 | 511 | 459 | 382 | 329 | 260 | 235

astr.max.mdgl.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)
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Lizenzierter Anwender:

PAVANA GmbH

Otto-Hahn-Strasse 12-16

DE-25813 Husum

+49 4841 8944 281

Cornelia Kitte / kitte@pavana-wind.com

Berechnet:

02.09.2019 08:08/3.3.247

Projekt:

Parum-Diimmer MA_)

THE WIND & SITE ExpeRTS. )

SHADOW - Kalender

Berechnung: 2019PAV00450 GB worst caseSchattenrezeptor: 1006 - Alter Siedlerweg 19, Luckwitz - AuBenbereich
Voraussetzungen fiir Berechnung des Schattenwurfs

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

|Januar |Februar |Marz | April | Mai | Juni
1 08:32 | 08:03 | 07:06 | 06:52 | 05:43 06:23 (WEA 03) | 04:54 05:34 (B01)
| 16:06 | 16:57 | 17:52 | 19:50 | 20:44 8 06:31 (WEA03) | 21:34 34  06:08 (WEA 04)
2] 08:32 | 08:01 | 07:04 | 06:49 | 05:41 06:07 (WEA 02) | 04:53 05:33 (B01)
| 16:07 | 16:59 | 17:54 | 19:52 | 20:46 5 06:12 (WEA02) | 21:35 36  06:09 (WEA 04)
3108:32 | 07:59 | 07:01 | 06:47 | 05:39 06:05 (WEA 02) | 04:52 05:33 (B01)
| 16:08 | 17:01 | 17:56 | 19:53 | 20:48 10  06:15 (WEA 02) | 21:36 37  06:10 (WEA 04)
4| 08:32 | 07:58 | 06:59 | 06:44 | 05:37 06:03 (WEA 02) | 04:52 05:33 (B01)
| 16:10 | 17:03 | 17:58 | 19:55 | 20:50 13 06:16 (WEA 02) | 21:37 38 06:11 (WEA 04)
5] 08:31 | 07:56 | 06:57 | 06:42 | 05:35 06:01 (WEA 02) | 04:51 05:33 (B01)
| 16:11 | 17:05 | 18:00 | 19:57 | 20:51 16 06:17 (WEA 02) | 21:38 39  06:12 (WEA 04)
6 | 08:31 | 07:54 | 06:54 | 06:39 07:10 (WEA 05) | 05:33 05:59 (WEA 02) | 04:50 05:33 (B01)
| 16:12 | 17:07 | 18:01 | 19:59 10 07:20 (WEA 05) | 20:53 18  06:17 (WEA 02) | 21:39 40  06:13 (WEA 04)
7 108:31 | 07:52 | 06:52 | 06:37 07:07 (WEA 05) | 05:31 05:57 (WEA 02) | 04:49 05:33 (B01)
| 16:13 | 17:09 | 18:03 | 20:01 16 07:23 (WEA 05) | 20:55 20 06:17 (WEA 02) | 21:40 41 06:14 (WEA 04)
81 08:30 | 07:50 | 06:50 | 06:35 07:04 (WEA 05) | 05:29 05:58 (WEA 02) | 04:49 05:33 (B01)
| 16:15 | 17:11 | 18:05 | 20:02 20  07:24 (WEA 05) | 20:57 20 06:18 (WEA 02) | 21:41 41 06:14 (WEA 04)
9| 08:30 | 07:48 | 06:47 | 06:32 07:03 (WEA 05) | 05:27 05:57 (WEA 02) | 04:48 05:33 (B01)
| 16:16 | 17:13 | 18:07 | 20:04 23 07:26 (WEA 05) | 20:59 21 06:18 (WEA 02) | 21:42 42 06:15 (WEA 04)
10 | 08:29 | 07:46 | 06:45 | 06:30 07:01 (WEA 05) | 05:26 05:57 (WEA 02) | 04:48 05:33 (B01)
| 16:18 | 17:15 | 18:09 | 20:06 26  07:27 (WEA 05) | 21:00 21 06:18 (WEA 02) | 21:43 42 06:15 (WEA 04)
11 | 08:28 | 07:45 | 06:42 | 06:28 07:00 (WEA 05) | 05:24 05:57 (WEA 02) | 04:47 05:33 (B01)
| 16:19 | 17:17 | 18:11 | 20:08 27  07:27 (WEA 05) | 21:02 22 06:19 (WEA 02) | 21:44 43 06:16 (WEA 04)
12 | 08:28 | 07:43 | 06:40 | 06:25 06:59 (WEA 05) | 05:22 05:57 (WEA 02) | 04:47 05:34 (B01)
| 16:21 | 17:19 | 18:13 | 20:10 29  07:28 (WEA 05) | 21:04 21  06:18 (WEA 02) | 21:44 43 06:17 (WEA 04)
13 | 08:27 | 07:41 | 06:38 | 06:23 06:58 (WEA 05) | 05:20 05:57 (WEA 02) | 04:47 05:34 (B01)
| 16:22 | 17:21 | 18:15 | 20:12 30 07:28 (WEA 05) | 21:05 21 06:18 (WEA 02) | 21:45 43 06:17 (WEA 04)
14 | 08:26 | 07:39 | 06:35 | 06:21 06:57 (WEA 05) | 05:18 05:58 (WEA 02) | 04:46 05:34 (B01)
| 16:24 | 17:23 | 18:17 | 20:13 30 07:27 (WEA 05) | 21:07 20 06:18 (WEA 02) | 21:46 43 06:17 (WEA 04)
15 | 08:25 | 07:37 | 06:33 | 06:18 06:57 (WEA 05) | 05:17 05:57 (WEA 02) | 04:46 05:34 (B01)
| 16:26 | 17:25 | 18:18 | 20:15 31  07:28 (WEA 05) | 21:09 20 06:17 (WEA 02) | 21:46 43 06:17 (WEA 04)
16 | 08:24 | 07:34 | 06:30 | 06:16 06:57 (WEA 05) | 05:15 05:58 (WEA 02) | 04:46 05:34 (B01)
| 16:27 | 17:27 | 18:20 | 20:17 31 07:28 (WEA 05) | 21:10 19  06:17 (WEA 02) | 21:47 44  06:18 (WEA 04)
17 | 08:23 | 07:32 | 06:28 | 06:14 06:57 (WEA 05) | 05:14 05:59 (WEA 02) | 04:46 05:34 (B01)
| 16:29 | 17:29 | 18:22 | 20:19 30 07:27 (WEA 05) | 21:12 17 06:16 (WEA 02) | 21:47 44  06:18 (WEA 04)
18 | 08:22 | 07:30 | 06:26 | 06:11 06:56 (WEA 05) | 05:12 06:00 (WEA 02) | 04:46 05:35 (B01)
| 16:31 | 17:30 | 18:24 | 20:21 30 07:26 (WEA 05) | 21:14 15  06:15 (WEA 02) | 21:48 43 06:18 (WEA 04)
19 ] 08:21 | 07:28 | 06:23 | 06:09 06:57 (WEA 05) | 05:10 06:01 (WEA 02) | 04:46 05:35 (B01)
| 16:32 | 17:32 | 18:26 | 20:23 29  07:26 (WEA 05) | 21:15 14 06:15 (WEA 02) | 21:48 44 06:19 (WEA 04)
20 | 08:20 | 07:26 | 06:21 | 06:07 06:31 (WEA 03) | 05:09 06:02 (WEA 02) | 04:46 05:35 (B01)
| 16:34 | 17:34 | 18:28 | 20:24 31  07:25 (WEA 05) | 21:17 11 06:13 (WEA 02) | 21:49 44 06:19 (WEA 04)
21| 08:19 | 07:24 | 06:18 | 06:05 06:29 (WEA 03) | 05:07 06:04 (WEA 02) | 04:46 05:36 (B01)
| 16:36 | 17:36 | 18:30 | 20:26 33  07:24 (WEA 05) | 21:18 7 06:11 (WEA 02) | 21:49 44  06:20 (WEA 04)
22 | 08:17 | 07:22 | 06:16 | 06:02 06:27 (WEA 03) | 05:06 05:43 (B01) | 04:46 05:36 (B01)
| 16:38 | 17:38 | 18:31 | 20:28 34  07:23 (WEA 05) | 21:20 3 05:46 (B01) | 21:49 44 06:20 (WEA 04)
23] 08:16 | 07:19 | 06:13 | 06:00 06:25 (WEA 03) | 05:05 05:39 (B01) | 04:47 05:36 (BO1)
| 16:40 | 17:40 | 18:33 | 20:30 35 07:22 (WEA 05) | 21:21 9 05:48 (B01) | 21:49 44 06:20 (WEA 04)
24| 08:15 | 07:17 | 06:11 | 05:58 06:23 (WEA 03) | 05:03 05:37 (BO1) | 04:47 05:36 (B01)
| 16:42 | 17:42 | 18:35 | 20:32 34  07:21 (WEA 05) | 21:23 13 05:50 (BO1) | 21:49 44 06:20 (WEA 04)
251 08:13 | 07:15 | 06:09 | 05:56 06:20 (WEA 03) | 05:02 05:36 (B01) | 04:47 05:37 (B01)
| 16:43 | 17:44 | 18:37 | 20:33 33  07:18 (WEA 05) | 21:24 16 05:52 (B01) | 21:49 43 06:20 (WEA 04)
26 | 08:12 | 07:13 | 06:06 | 05:54 06:20 (WEA 03) | 05:01 05:35 (B01) | 04:48 05:36 (B01)
| 16:45 | 17:46 | 18:39 | 20:35 27  07:15(WEA05) | 21:26 18 05:53 (B01) | 21:49 44 06:20 (WEA 04)
27 | 08:11 | 07:10 | 06:04 | 05:51 06:20 (WEA 03) | 05:00 05:35 (B01) | 04:48 05:37 (B01)
| 16:47 | 17:48 | 18:41 | 20:37 16 06:36 (WEA 03) | 21:27 19 05:54 (B01) | 21:49 44 06:21 (WEA 04)
28 | 08:09 | 07:08 | 06:01 | 05:49 06:20 (WEA 03) | 04:58 05:34 (BO1) | 04:49 05:37 (B01)
| 16:49 | 17:50 | 18:42 | 20:39 15  06:35 (WEA 03) | 21:29 21 05:55 (B01) | 21:49 43 06:20 (WEA 04)
29 | 08:08 | | 06:59 | 05:47 06:21 (WEA 03) | 04:57 05:34 (B01) | 04:49 05:37 (B01)
| 16:51 | | 19:44 | 20:41 13 06:34 (WEA 03) | 21:30 28  06:02 (WEA 04) | 21:49 44 06:21 (WEA 04)
30 | 08:06 | | 06:56 | 05:45 06:22 (WEA 03) | 04:56 05:33 (B01) | 04:50 05:37 (B01)
| 16:53 | | 19:46 | 20:43 11 06:33 (WEA 03) | 21:31 31  06:04 (WEA 04) | 21:49 43 06:20 (WEA 04)
31| 08:04 | | 06:54 | | 04:55 05:33 (B01) |
| 16:55 | | 19:48 | |21:32 33 06:06 (WEA 04) |
Sonnenscheinstunden | 251 | 274 | 367 | 419 | 492 | 508
astr.max.mogl.Beschattung | | | | 644 | 530 | 1261

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

Tag im Monat

Sonnenaufgang

(SS:MM)

Sonnenuntergang (SS:MM)

windPRO 3.3.247 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk

Minuten mit Schatten

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

(WEA mit erstem Schatten)
(WEA mit letztem Schatten)
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Projekt:

Parum-Diimmer

SHADOW - Kalender

Lizenzierter Anwender:

PAVANA GmbH
Otto-Hahn-Strasse 12-16
DE-25813 Husum

+49 4841 8944 281

Cornelia Kitte / kitte@pavana-wind.com

Berechnet:

02.09.2019 08:08/3.3.247

PAVANA,

THE WIND & SITE ExpeRTS. )

Berechnung: 2019PAV00450 GB worst caseSchattenrezeptor: 1006 - Alter Siedlerweg 19, Luckwitz - AuBenbereich
Voraussetzungen fiir Berechnung des Schattenwurfs
Die dargestellten Zeiten sind die astronomisch maximal mégliche Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint taglich von Sonnenauf- bis -untergang
Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb

| Juli | August | September | Oktober | Novembell Dezember
1| 04:50 05:38 (BO1) | 05:30 06:07 (WEA 02) | 06:23 06:59 (WEA 05) | 07:16 | 07:13 | 08:08
| 21:48 42 06:20 (WEA 04) | 21:14 22 06:29 (WEA 02) | 20:08 27  07:26 (WEA 05) | 18:55 | 16:45 | 16:01
2 | 04:51 05:38 (BO1) | 05:31 06:08 (WEA 02) | 06:25 06:59 (WEA 05) | 07:18 | 07:15 | 08:09
| 21:48 42 06:20 (WEA 04) | 21:12 21 06:29 (WEA 02) | 20:05 26 07:25 (WEA 05) | 18:52 | 16:43 | 16:00
3] 04:52 05:39 (BO1) | 05:33 06:07 (WEA 02) | 06:27 07:01 (WEA 05) | 07:19 | 07:17 | 08:11
| 21:48 41 06:20 (WEA 04) | 21:10 21  06:28 (WEA 02) | 20:03 23 07:24 (WEA 05) | 18:50 | 16:41 | 16:00
4| 04:53 05:38 (BO1) | 05:35 06:08 (WEA 02) | 06:28 07:01 (WEA 05) | 07:21 | 07:19 | 08:12
| 21:47 41 06:19 (WEA 04) | 21:08 21 06:29 (WEA 02) | 20:01 21 07:22 (WEA 05) | 18:48 | 16:39 | 15:59
5| 04:54 05:39 (B0O1) | 05:36 06:07 (WEA 02) | 06:30 07:03 (WEA 05) | 07:23 | 07:21 | 08:14
| 21:47 40  06:19 (WEA 04) | 21:06 21 06:28 (WEA 02) | 19:58 17 07:20 (WEA 05) | 18:45 | 16:37 | 15:59
6 | 04:54 05:39 (B0O1) | 05:38 06:08 (WEA 02) | 06:32 07:06 (WEA 05) | 07:25 | 07:23 | 08:15
| 21:46 40  06:19 (WEA 04) | 21:04 20  06:28 (WEA 02) | 19:56 11 07:17 (WEA 05) | 18:43 | 16:35 | 15:58
7 | 04:55 05:39 (B01) | 05:40 06:09 (WEA 02) | 06:34 | 07:27 | 07:25 | 08:16
| 21:45 40  06:19 (WEA 04) | 21:03 17 06:26 (WEA 02) | 19:53 | 18:40 | 16:34 | 15:58
8] 04:56 05:40 (BO1) | 05:41 06:11 (WEA 02) | 06:35 | 07:28 | 07:27 | 08:18
| 21:45 38 06:18 (WEA 04) | 21:01 15  06:26 (WEA 02) | 19:51 | 18:38 | 16:32 | 15:57
9 | 04:57 05:40 (B0O1) | 05:43 06:13 (WEA 02) | 06:37 | 07:30 | 07:29 | 08:19
| 21:44 38  06:18 (WEA 04) | 20:59 12 06:25 (WEA 02) | 19:49 | 18:36 | 16:30 | 15:57
10 | 04:58 05:41 (B01) | 05:45 06:14 (WEA 02) | 06:39 | 07:32 | 07:31 | 08:20
| 21:43 36 06:17 (WEA 04) | 20:57 8 06:22 (WEA 02) | 19:46 | 18:33 | 16:28 | 15:57
11 | 05:00 05:41 (B01) | 05:47 06:16 (WEA 02) | 06:41 | 07:34 | 07:32 | 08:21
| 21:42 35 06:16 (WEA 04) | 20:55 4 06:20 (WEA 02) | 19:44 | 18:31 | 16:27 | 15:56
12 | 05:01 05:41 (B01) | 05:48 06:31 (WEA 03) | 06:42 | 07:36 | 07:34 | 08:22
| 21:41 34  06:15 (WEA 04) | 20:53 9 06:40 (WEA 03) | 19:41 | 18:29 | 16:25 | 15:56
13 | 05:02 05:42 (BO1) | 05:50 06:30 (WEA 03) | 06:44 | 07:38 | 07:36 | 08:23
| 21:40 31  06:13 (WEA 04) | 20:50 12 06:42 (WEA 03) | 19:39 | 18:26 | 16:23 | 15:56
14 | 05:03 05:42 (B0O1) | 05:52 06:29 (WEA 03) | 06:46 | 07:39 | 07:38 | 08:24
| 21:39 29  06:11 (WEA 04) | 20:48 14 06:43 (WEA 03) | 19:36 | 18:24 | 16:22 | 15:56
15 | 05:04 05:43 (B01) | 05:54 06:28 (WEA 03) | 06:48 | 07:41 | 07:40 | 08:25
| 21:38 25  06:08 (WEA 04) | 20:46 15  06:43 (WEA 03) | 19:34 | 18:22 | 16:20 | 15:56
16 | 05:06 05:44 (B01) | 05:55 06:27 (WEA 03) | 06:49 | 07:43 | 07:42 | 08:26
| 21:37 20 06:04 (BO1) | 20:44 17 07:17 (WEA 05) | 19:32 | 18:19 | 16:19 | 15:56
17 | 05:07 05:45 (B01) | 05:57 06:27 (WEA 03) | 06:51 | 07:45 | 07:44 | 08:27
| 21:36 18 06:03 (B0O1) | 20:42 29 07:23 (WEA05) | 19:29 | 18:17 | 16:17 | 15:56
18 | 05:08 05:45 (B01) | 05:59 06:27 (WEA 03) | 06:53 | 07:47 | 07:46 | 08:28
| 21:35 17 06:02 (B01) | 20:40 34 07:25 (WEA05) | 19:27 | 18:15 | 16:16 | 15:56
19 ] 05:10 05:46 (B01) | 06:00 06:29 (WEA 03) | 06:55 | 07:49 | 07:47 | 08:28
| 21:34 15 06:01 (B0O1) | 20:38 35 07:27 (WEA 05) | 19:24 | 18:12 | 16:14 | 15:57
20 | 05:11 05:48 (B01) | 06:02 06:30 (WEA 03) | 06:56 | 07:51 | 07:49 | 08:29
| 21:32 12 06:00 (B0O1) | 20:35 35 07:27 (WEA 05) | 19:22 | 18:10 | 16:13 | 15:57
21| 05:13 05:50 (B01) | 06:04 06:32 (WEA 03) | 06:58 | 07:52 | 07:51 | 08:30
| 21:31 8 05:58 (BO1) | 20:33 34 07:28 (WEA05) | 19:19 | 18:08 | 16:12 | 15:57
22 | 05:14 06:16 (WEA 02) | 06:06 06:34 (WEA 03) | 07:00 | 07:54 | 07:53 | 08:30
| 21:30 3 06:19 (WEA 02) | 20:31 33  07:29 (WEA 05) | 19:17 | 18:06 | 16:10 | 15:58
23| 05:16 06:14 (WEA 02) | 06:07 06:35 (WEA 03) | 07:02 | 07:56 | 07:55 | 08:31
| 21:28 8  06:22 (WEA 02) | 20:29 30 07:29 (WEA05) | 19:14 | 18:04 | 16:09 | 15:58
24| 05:17 06:12 (WEA 02) | 06:09 07:00 (WEA 05) | 07:03 | 07:58 | 07:56 | 08:31
| 21:27 12 06:24 (WEA 02) | 20:26 30 07:30 (WEA05) | 19:12 | 18:01 | 16:08 | 15:59
25| 05:19 06:11 (WEA 02) | 06:11 07:00 (WEA 05) | 07:05 | 07:00 | 07:58 | 08:32
| 21:25 14 06:25 (WEA 02) | 20:24 30 07:30 (WEA 05) | 19:09 | 16:59 | 16:07 | 16:00
26 | 05:20 06:10 (WEA 02) | 06:13 06:59 (WEA 05) | 07:07 | 07:02 | 08:00 | 08:32
| 21:24 16 06:26 (WEA 02) | 20:22 30 07:29 (WEA 05) | 19:07 | 16:57 | 16:06 | 16:00
27 | 05:22 06:09 (WEA 02) | 06:14 06:59 (WEA 05) | 07:09 | 07:04 | 08:01 | 08:32
| 21:22 17 06:26 (WEA 02) | 20:20 30 07:29 (WEA 05) | 19:05 | 16:55 | 16:05 | 16:01
28 | 05:23 06:09 (WEA 02) | 06:16 06:59 (WEA 05) | 07:10 | 07:06 | 08:03 | 08:32
| 21:20 18  06:27 (WEA 02) | 20:17 30 07:29 (WEA05) | 19:02 | 16:53 | 16:04 | 16:02
29 | 05:25 06:08 (WEA 02) | 06:18 06:58 (WEA 05) | 07:12 | 07:08 | 08:05 | 08:32
| 21:19 19 06:27 (WEA 02) | 20:15 30 07:28 (WEA 05) | 19:00 | 16:51 | 16:03 | 16:03
30 | 05:26 06:08 (WEA 02) | 06:20 06:58 (WEA 05) | 07:14 | 07:10 | 08:06 | 08:32
| 21:17 20  06:28 (WEA 02) | 20:13 30 07:28 (WEA 05) | 18:57 | 16:49 | 16:02 | 16:04
31| 05:28 06:07 (WEA 02) | 06:21 06:59 (WEA 05) | | 07:11 | | 08:32
|21:15 21 06:28 (WEA02) | 20:10 29  07:28 (WEA 05) | | 16:47 | | 16:05
Sonnenscheinstunden | 511 | 459 | 382 | 329 | 260 | 235

astr.max.mogl.Beschattung | 790 | 718 | 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)
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Projekt:

Parum-Diimmer

SHADOW - Grafischer Kalender
Berechnung: 2019PAV00450 GB worst case
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Zeit

Zeit

Zeit

Lizenzierter Anwender:

PAVANA GmbH PAVAN A_) )
Otto-Hahn-Strasse 12-16 —
DE-25813 Husum

+49 4841 8944 281

Cornelia Kitte / kitte@pavana-wind.com

Berechnet:

02.09.2019 08:08/3.3.247

THE WIND & 5ITE EXFERTS. )
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WEA 02: GE WIND ENERGY 5.5-158 5500 158.0 !-! NH: 161,0 m (Ges:240,0 m) (106)
WEA 03: GE WIND ENERGY 5.5-158 5500 158.0 !-! NH: 161,0 m (Ges:240,0 m) (107)
WEA 04: GE WIND ENERGY 5.5-158 5500 158.0 !-! NH: 161,0 m (Ges:240,0 m) (108)
WEA 05: GE WIND ENERGY 5.5-158 5500 158.0 !-! NH: 161,0 m (Ges:240,0 m) (109)
BO1: NORDEX N149/4.0-4.5 4500 149.0 !0! NH: 164,0 m (Ges:238,5 m) (52)
BO02: NORDEX N149/4.0-4.5 4500 149.0 !0! NH: 164,0 m (Ges:238,5 m) (53)

02.00201908:10/15  WINAPRO .



Projekt:

SHADOW

Lizenzierter Anwender:
Parum-Diimmer PAVANA GmbH PAVANA,™

Otto-Hahn-Strasse 12-16

DE-25813 Husum

+49 4841 8944 281

Cornelia Kitte / kitte@pavana-wind.com

Berechnet:

02.09.2019 08:08/3.3.247

THE WIND L SITE EXPERTS. )

- Grafischer Kalender

Berechnung: 2019PAV00450 GB worst case

1006: Alter Siedlerw eg 19, Luckw itz - Auenbereich
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WEA 02: GE WIND ENERGY 5.5-158 5500 158.0 !-! NH: 161,0 m (Ges:240,0 m) (106)
WEA 03: GE WIND ENERGY 5.5-158 5500 158.0 !-! NH: 161,0 m (Ges:240,0 m) (107)
WEA 04: GE WIND ENERGY 5.5-158 5500 158.0 !-! NH: 161,0 m (Ges:240,0 m) (108)
WEA 05: GE WIND ENERGY 5.5-158 5500 158.0 !-! NH: 161,0 m (Ges:240,0 m) (109)
BO1: NORDEX N149/4.0-4.5 4500 149.0 !O! NH: 164,0 m (Ges:238,5 m) (52)
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Projekt: Lizenzierter Anwender:
Parum-Diimmer PAVANA GmbH PAVANA,
Otto-Hahn-Strasse 12-16 —
DE-25813 Husum
+49 4841 8944 281
Cornelia Kitte / kitte@pavana-wind.com

Berechnet:

02.09.2019 08:08/3.3.247

THE WIND & SITE ExpeRTS. )

SHADOW - Kalender pro WEA

Berechnung: 2019PAV00450 GB worst caseWEA: WEA 02 - GE WIND ENERGY 5.5-158 5500 158.0 !-! NH: 161,0 m (Ges:240,0 m) (106)
Voraussetzungen fiir Berechnung des Schattenwurfs
Die dargestellten Zeiten sind die astronomisch maximal mégliche Beschattungsdauer, berechnet unter folgenden Annahmen:

Die Sonne scheint taglich von Sonnenauf- bis -untergang

Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung

Die Windenergieanlage/n ist/sind immer in Betrieb

| Januar | Februar | Marz | April | Mai | Juni
1108:32 14:04-14:40/36 | 08:03 08:30-08:46/16 | 07:06 | 06:51 | 05:43 19:51-20:12/21 | 04:54
| 16:06 | 16:57 | 17:52 | 19:50 | 20:44 | 21:34
2| 08:32 14:04-14:40/36 | 08:01 08:29-08:48/19 | 07:04 | 06:49 | 05:41 06:07-06:12/5 | 04:53
| 16:07 | 16:59 | 17:54 | 19:51 | 20:46 19:50-20:13/23 | 21:35
3]08:32 14:04-14:40/36 | 07:59 08:28-08:48/20 | 07:01 | 06:47 | 05:39 06:05-06:15/10 | 04:52
| 16:08 | 17:01 | 17:56 | 19:53 | 20:48 19:49-20:15/26 | 21:36
4 08:32 14:05-14:41/36 | 07:58 08:28-08:49/21 | 06:59 | 06:44 | 05:37 06:03-06:16/13 | 04:51
| 16:09 | 17:03 | 17:58 | 19:55 | 20:50 19:49-20:19/30 | 21:37
5108:31 14:05-14:41/36 | 07:56 08:28-08:49/21 | 06:57 | 06:42 | 05:35 06:01-06:17/16 | 04:51
| 16:11 | 17:05 | 17:59 | 19:57 | 20:51 19:49-20:20/31 | 21:38
6| 08:31 14:07-14:42/35 | 07:54 08:28-08:49/21 | 06:54 | 06:39 | 05:33 05:59-06:17/18 | 04:50
| 16:12 | 17:07 | 18:01 | 19:59 | 20:53 19:48-20:21/33 | 21:39
7| 08:31 14:07-14:41/34 | 07:52 08:28-08:48/20 | 06:52 | 06:37 | 05:31 05:57-06:17/20 | 04:49
| 16:13 | 17:09 | 18:03 | 20:01 | 20:55 19:47-20:22/35 | 21:40
8] 08:30 14:07-14:41/34 | 07:50 08:29-08:48/19 | 06:49 | 06:35 | 05:29 05:58-06:18/20 | 04:49
| 16:15 | 17:11 | 18:05 | 20:02 | 20:57 19:47-20:22/35 | 21:41
9| 08:30 14:09-14:42/33 | 07:48 08:30-08:47/17 | 06:47 | 06:32 | 05:27 05:57-06:18/21 | 04:48
| 16:16 | 17:13 | 18:07 | 20:04 | 20:58 19:48-20:24/36 | 21:42
10 | 08:29 14:09-14:42/33 | 07:46 08:31-08:47/16 | 06:45 | 06:30 | 05:25 05:57-06:18/21 | 04:48
| 16:18 | 17:15 | 18:09 | 20:06 | 21:00 19:47-20:24/37 | 21:43
11 ] 08:28 14:10-14:42/32 | 07:44 08:32-08:45/13 | 06:42 | 06:27 | 05:24 05:57-06:19/22 | 04:47
| 16:19 | 17:17 | 18:11 | 20:08 | 21:02 19:47-20:24/37 | 21:44
12 1 08:28 14:10-14:42/32 | 07:42 08:35-08:43/8 | 06:40 | 06:25 | 05:22 05:57-06:18/21 | 04:47
| 16:21 | 17:19 | 18:13 | 20:10 | 21:04 19:48-20:25/37 | 21:44
131 08:27 14:11-14:42/31 | 07:40 | 06:38 | 06:23 | 05:20 05:57-06:18/21 | 04:47
| 16:22 | 17:20 | 18:15 | 20:12 | 21:05 19:48-20:24/36 | 21:45
141 08:26 14:12-14:42/30 | 07:38 | 06:35 | 06:20 | 05:18 05:58-06:18/20 | 04:46
| 16:24 | 17:22 | 18:16 | 20:13 | 21:07 19:49-20:25/36 | 21:46
151 08:25 14:13-14:42/29 | 07:36 | 06:33 | 06:18 | 05:17 05:57-06:17/20 | 04:46
| 16:26 | 17:24 | 18:18 | 20:15 | 21:09 19:49-20:25/36 | 21:46
16 | 08:24 14:14-14:42/28 | 07:34 | 06:30 | 06:16 | 05:15 05:58-06:17/19 | 04:46
| 16:27 | 17:26 | 18:20 | 20:17 | 21:10 19:50-20:25/35 | 21:47
17 1 08:23 14:16-14:42/26 | 07:32 | 06:28 | 06:14 | 05:13 05:59-06:16/17 | 04:46
| 16:29 | 17:28 | 18:22 | 20:19 | 21:12 19:50-20:24/34 | 21:47
18 | 08:22 14:16-14:40/24 | 07:30 | 06:25 | 06:11 | 05:12 06:00-06:15/15 | 04:46
| 16:31 | 17:30 | 18:24 | 20:21 | 21:14 19:51-20:25/34 | 21:48
19 | 08:21 14:18-14:40/22 | 07:28 | 06:23 | 06:09 | 05:10 06:01-06:15/14 | 04:46
| 16:32 | 17:32 | 18:26 | 20:22 | 21:15 19:52-20:24/32 | 21:48
20 | 08:20 14:20-14:39/19 | 07:26 | 06:21 | 06:07 | 05:09 06:02-06:13/11 | 04:46
| 16:34 | 17:34 | 18:28 | 20:24 | 21:17 19:53-20:24/31 | 21:49
21| 08:19 14:22-14:37/15 | 07:24 | 06:18 | 06:04 | 05:07 06:04-06:11/7 | 04:46
| 16:36 | 17:36 | 18:29 | 20:26 | 21:18 19:55-20:24/29 | 21:49
22 | 08:17 14:25-14:35/10 | 07:22 | 06:16 | 06:02 | 05:06 19:57-20:24/27 | 04:46
| 16:38 | 17:38 | 18:31 | 20:28 | 21:20 | 21:49
23] 08:16 | 07:19 | 06:13 | 06:00 | 05:05 20:00-20:22/22 | 04:46
| 16:40 | 17:40 | 18:33 | 20:30 | 21:21 | 21:49
24| 08:15 | 07:17 | 06:11 | 05:58 | 05:03 20:01-20:22/21 | 04:47
| 16:41 | 17:42 | 18:35 | 20:32 | 21:23 | 21:49
25| 08:13 | 07:15 | 06:08 | 05:56 | 05:02 20:02-20:22/20 | 04:47
| 16:43 | 17:44 | 18:37 | 20:33 | 21:24 | 21:49
26 | 08:12 | 07:13 | 06:06 | 05:53 | 05:01 20:03-20:21/18 | 04:47
| 16:45 | 17:46 | 18:39 | 20:35 | 21:26 | 21:49
27 | 08:10 | 07:10 | 06:04 | 05:51 | 04:59 20:04-20:20/16 | 04:48
| 16:47 | 17:48 | 18:40 | 20:37 | 21:27 | 21:49
28 | 08:09 08:37-08:41/4 | 07:08 | 06:01 | 05:49 19:58-20:07/9 | 04:58 20:05-20:19/14 | 04:48
| 16:49 | 17:50 | 18:42 | 20:39 | 21:28 | 21:49
29 | 08:07 08:36-08:44/8 | | 06:59 | 05:47 19:55-20:09/14 | 04:57 20:07-20:18/11 | 04:49
| 16:51 | | 19:44 | 20:41 | 21:30 | 21:49
30 | 08:06 08:34-08:45/11 | | 06:56 | 05:45 19:53-20:11/18 | 04:56 20:08-20:16/8 | 04:50
| 16:53 | | 19:46 | 20:42 | 21:31 | 21:49
31| 08:04 08:32-08:46/14 | | 06:54 | | 04:55 20:12-20:13/1 |
| 16:55 | | 19:48 | | 21:32 |
Sonnenscheinstunden | 251 | 274 | 367 | 419 | 492 | 508
Anzahl Minuten mit Schatten 684 211 0 41 1173 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: Lizenzierter Anwender:
Parum-Diimmer PAVANA GmbH PAVANA,
Otto-Hahn-Strasse 12-16 —
DE-25813 Husum
+49 4841 8944 281
Cornelia Kitte / kitte@pavana-wind.com

Berechnet:

02.09.2019 08:08/3.3.247

THE WIND & SITE ExpeRTS. )

SHADOW - Kalender pro WEA

Berechnung: 2019PAV00450 GB worst caseWEA: WEA 02 - GE WIND ENERGY 5.5-158 5500 158.0 !-! NH: 161,0 m (Ges:240,0 m) (106)
Voraussetzungen fiir Berechnung des Schattenwurfs
Die dargestellten Zeiten sind die astronomisch maximal mégliche Beschattungsdauer, berechnet unter folgenden Annahmen:

Die Sonne scheint taglich von Sonnenauf- bis -untergang

Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung

Die Windenergieanlage/n ist/sind immer in Betrieb

| Juli | August | Septembé©Oktober | November | Dezember
1| 04:50 | 05:30 06:07-06:29/22 | 06:23 | 07:16 | 07:13 08:00-08:16/16 | 08:08 13:52-14:24/32
| 21:48 | 21:14 19:58-20:35/37 | 20:08 | 18:55 | 16:45 | 16:01
2| 04:51 | 05:31 06:08-06:29/21 | 06:25 | 07:18 | 07:15 07:59-08:17/18 | 08:09 13:52-14:25/33
| 21:48 | 21:12 19:57-20:34/37 | 20:05 | 18:52 | 16:43 | 16:00
3| 04:52 | 05:33 06:07-06:28/21 | 06:27 | 07:19 | 07:17 07:58-08:18/20 | 08:11 13:52-14:25/33
| 21:48 | 21:10 19:58-20:34/36 | 20:03 | 18:50 | 16:41 | 16:00
4| 04:53 | 05:35 06:08-06:29/21 | 06:28 | 07:21 | 07:19 07:58-08:18/20 | 08:12 13:52-14:26/34
| 21:47 | 21:08 19:57-20:33/36 | 20:01 | 18:47 | 16:39 | 15:59
51 04:53 | 05:36 06:07-06:28/21 | 06:30 | 07:23 | 07:21 07:58-08:18/20 | 08:13 13:52-14:27/35
| 21:46 | 21:06 19:57-20:33/36 | 19:58 | 18:45 | 16:37 | 15:58
6 | 04:54 | 05:38 06:08-06:28/20 | 06:32 | 07:25 | 07:23 07:58-08:18/20 | 08:15 13:53-14:28/35
| 21:46 | 21:04 19:58-20:32/34 | 19:56 | 18:43 | 16:35 | 15:58
7 | 04:55 | 05:40 06:09-06:26/17 | 06:34 | 07:26 | 07:25 07:58-08:18/20 | 08:16 13:53-14:28/35
| 21:45 | 21:02 19:57-20:30/33 | 19:53 | 18:40 | 16:33 | 15:57
8 | 04:56 | 05:41 06:11-06:26/15 | 06:35 | 07:28 | 07:27 07:58-08:18/20 | 08:17 13:52-14:28/36
| 21:45 | 21:01 19:58-20:29/31 | 19:51 | 18:38 | 16:32 | 15:57
9 | 04:57 | 05:43 06:13-06:25/12 | 06:37 | 07:30 | 07:29 07:59-08:18/19 | 08:19 13:53-14:29/36
| 21:44 | 20:59 19:58-20:27/29 | 19:49 | 18:35 | 16:30 | 15:57
10 | 04:58 | 05:45 06:14-06:22/8 | 06:39 | 07:32 | 07:31 08:01-08:17/16 | 08:20 13:54-14:29/35
| 21:43 | 20:57 19:59-20:23/24 | 19:46 | 18:33 | 16:28 | 15:56
11 | 04:59 | 05:46 06:16-06:20/4 | 06:41 | 07:34 | 07:32 08:04-08:17/13 | 08:21 13:54-14:30/36
| 21:42 | 20:55 20:00-20:22/22 | 19:44 | 18:31 | 16:26 | 15:56
12 | 05:01 | 05:48 20:00-20:20/20 | 06:42 | 07:36 | 07:34 08:06-08:17/11 | 08:22 13:54-14:30/36
| 21:41 | 20:52 | 19:41 | 18:28 | 16:25 | 15:56
13 | 05:02 20:18-20:24/6 | 05:50 20:02-20:19/17 | 06:44 | 07:37 | 07:36 08:08-08:15/7 | 08:23 13:54-14:31/37
| 21:40 | 20:50 | 19:39 | 18:26 | 16:23 | 15:56
14 | 05:03 20:16-20:26/10 | 05:52 20:03-20:16/13 | 06:46 | 07:39 | 07:38 08:10-08:14/4 | 08:24 13:55-14:31/36
| 21:39 | 20:48 | 19:36 | 18:24 | 16:22 | 15:56
15 | 05:04 20:14-20:27/13 | 05:53 20:06-20:13/7 | 06:48 | 07:41 | 07:40 | 08:25 13:55-14:32/37
| 21:38 | 20:46 | 19:34 | 18:21 | 16:20 | 15:56
16 | 05:06 20:13-20:28/15 | 05:55 | 06:49 | 07:43 | 07:42 | 08:26 13:56-14:32/36
| 21:37 | 20:44 | 19:31 | 18:19 | 16:18 | 15:56
17 | 05:07 20:13-20:30/17 | 05:57 | 06:51 | 07:45 | 07:44 | 08:27 13:56-14:33/37
| 21:36 | 20:42 | 19:29 | 18:17 | 16:17 | 15:56
18 | 05:08 20:12-20:31/19 | 05:59 | 06:53 | 07:47 | 07:45 | 08:28 13:57-14:33/36
| 21:35 | 20:40 | 19:27 | 18:15 | 16:16 | 15:56
19 | 05:10 20:11-20:31/20 | 06:00 | 06:55 | 07:49 | 07:47 | 08:28 13:58-14:34/36
| 21:33 | 20:38 | 19:24 | 18:12 | 16:14 | 15:57
20 | 05:11 20:11-20:33/22 | 06:02 | 06:56 | 07:50 | 07:49 14:00-14:10/10 | 08:29 13:58-14:34/36
| 21:32 | 20:35 | 19:22 | 18:10 | 16:13 | 15:57
21| 05:12 20:09-20:33/24 | 06:04 | 06:58 | 07:52 | 07:51 13:58-14:13/15 | 08:30 13:58-14:35/37
| 21:31 | 20:33 | 19:19 | 18:08 | 16:11 | 15:57
22 | 05:14 06:16-06:19/3 | 06:06 | 07:00 | 07:54 | 07:53 13:56-14:15/19 | 08:30 13:58-14:35/37
| 21:29 20:06-20:33/27 | 20:31 | 19:17 | 18:06 | 16:10 | 15:58
23| 05:15 06:14-06:22/8 | 06:07 | 07:02 | 07:56 | 07:54 13:55-14:17/22 | 08:31 14:00-14:36/36
| 21:28 20:05-20:34/29 | 20:29 | 19:14 | 18:04 | 16:09 | 15:58
24 | 05:17 06:12-06:24/12 | 06:09 | 07:03 | 07:58 | 07:56 13:53-14:17/24 | 08:31 14:00-14:36/36
| 21:27 20:03-20:34/31 | 20:26 | 19:12 | 18:01 | 16:08 | 15:59
25| 05:18 06:11-06:25/14 | 06:11 | 07:05 | 07:00 | 07:58 13:53-14:19/26 | 08:31 14:00-14:36/36
| 21:25 20:02-20:34/32 | 20:24 | 19:09 | 16:59 | 16:07 | 16:00
26 | 05:20 06:10-06:26/16 | 06:13 | 07:07 | 07:02 | 08:00 13:53-14:20/27 | 08:32 14:00-14:37/37
| 21:24 20:01-20:35/34 | 20:22 | 19:07 | 16:57 | 16:06 | 16:00
27 | 05:22 06:09-06:26/17 | 06:14 | 07:09 | 07:04 | 08:01 13:52-14:21/29 | 08:32 14:01-14:38/37
| 21:22 20:00-20:35/35 | 20:19 | 19:04 | 16:55 | 16:05 | 16:01
28 | 05:23 06:09-06:27/18 | 06:16 | 07:10 | 07:06 | 08:03 13:52-14:22/30 | 08:32 14:02-14:38/36
| 21:20 20:00-20:35/35 | 20:17 | 19:02 | 16:53 | 16:04 | 16:02
29 | 05:25 06:08-06:27/19 | 06:18 | 07:12 | 07:08 | 08:04 13:52-14:23/31 | 08:32 14:02-14:39/37
| 21:19 19:59-20:35/36 | 20:15 | 19:00 | 16:51 | 16:03 | 16:03
30 | 05:26 06:08-06:28/20 | 06:20 | 07:14 | 07:09 08:03-08:12/9 | 08:06 13:52-14:23/31 | 08:32 14:02-14:38/36
| 21:17 19:59-20:35/36 | 20:12 | 18:57 | 16:49 | 16:02 | 16:04
31| 05:28 06:07-06:28/21 | 06:21 | | 07:11 08:02-08:15/13 | | 08:32 14:03-14:39/36
| 21:15 19:58-20:35/37 | 20:10 | | 16:47 | | 16:05
Sonnenscheinstunden | 511 | 459 | 382 | 329 | 260 | 235
Anzahl Minuten mit Schatten 626 594 0 22 488 1108

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: Lizenzierter Anwender:
Parum-Diimmer PAVANA GmbH PAVANA,
Otto-Hahn-Strasse 12-16 —
DE-25813 Husum
+49 4841 8944 281
Cornelia Kitte / kitte@pavana-wind.com

Berechnet:

02.09.2019 08:08/3.3.247

THE WIND & SITE ExpeRTS. )

SHADOW - Kalender pro WEA

Berechnung: 2019PAV00450 GB worst caseWEA: WEA 03 - GE WIND ENERGY 5.5-158 5500 158.0 !-! NH: 161,0 m (Ges:240,0 m) (107)
Voraussetzungen fiir Berechnung des Schattenwurfs
Die dargestellten Zeiten sind die astronomisch maximal mégliche Beschattungsdauer, berechnet unter folgenden Annahmen:

Die Sonne scheint taglich von Sonnenauf- bis -untergang

Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung

Die Windenergieanlage/n ist/sind immer in Betrieb

| Januar | Februar | Mérz | April | Mai | Juni
1]08:32 10:18-10:38/20 | 08:03 | 07:06 | 06:51 | 05:43 06:23-06:31/8 | 04:54 20:02-20:43/41
| 16:06 | 16:57 | 17:52 | 19:50 | 20:44 | 21:34
2]08:32 10:19-10:39/20 | 08:01 | 07:03 | 06:49 | 05:41 | 04:53 20:02-20:45/43
| 16:07 | 16:59 | 17:54 | 19:51 | 20:46 | 21:35
308:32 10:20-10:38/18 | 07:59 | 07:01 | 06:47 | 05:39 | 04:52 20:02-20:46/44
| 16:08 | 17:01 | 17:56 | 19:53 | 20:48 | 21:36
4] 08:32 10:21-10:38/17 | 07:57 | 06:59 | 06:44 | 05:37 | 04:51 20:01-20:47/46
| 16:09 | 17:03 | 17:58 | 19:55 | 20:50 | 21:37
5108:31 10:22-10:37/15 | 07:56 | 06:57 | 06:42 | 05:35 | 04:51 20:02-20:49/47
| 16:11 | 17:05 | 17:59 | 19:57 | 20:51 | 21:38
6| 08:31 10:24-10:37/13 | 07:54 | 06:54 | 06:39 | 05:33 | 04:50 20:01-20:49/48
| 16:12 | 17:07 | 18:01 | 19:59 | 20:53 | 21:39
7| 08:31 10:26-10:36/10 | 07:52 | 06:52 | 06:37 | 05:31 | 04:49 20:01-20:49/48
| 16:13 | 17:09 | 18:03 | 20:01 | 20:55 | 21:40
8 08:30 10:29-10:34/5 | 07:50 08:17-08:20/3 | 06:49 | 06:35 | 05:29 | 04:49 20:01-20:51/50
| 16:15 | 17:11 | 18:05 | 20:02 | 20:57 | 21:41
9 | 08:30 | 07:48 08:15-08:21/6 | 06:47 | 06:32 | 05:27 | 04:48 20:02-20:52/50
| 16:16 | 17:13 | 18:07 | 20:04 | 20:58 | 21:42
10 | 08:29 | 07:46 08:13-08:22/9 | 06:45 | 06:30 | 05:25 | 04:48 20:01-20:52/51
| 16:18 | 17:14 | 18:09 | 20:06 | 21:00 | 21:43
11 | 08:28 | 07:44 08:11-08:23/12 | 06:42 | 06:27 | 05:24 | 04:47 20:02-20:53/51
| 16:19 | 17:16 | 18:11 | 20:08 | 21:02 | 21:44
12 | 08:27 | 07:42 08:09-08:23/14 | 06:40 | 06:25 | 05:22 | 04:47 20:02-20:53/51
| 16:21 | 17:18 | 18:13 | 20:10 | 21:04 | 21:44
13 | 08:27 | 07:40 08:06-08:22/16 | 06:38 | 06:23 | 05:20 | 04:47 20:01-20:53/52
| 16:22 | 17:20 | 18:15 | 20:11 | 21:05 | 21:45
14 | 08:26 | 07:38 08:06-08:22/16 | 06:35 | 06:20 | 05:18 | 04:46 20:02-20:54/52
| 16:24 | 17:22 | 18:16 | 20:13 | 21:07 | 21:46
15 | 08:25 | 07:36 08:07-08:22/15 | 06:33 | 06:18 | 05:17 | 04:46 20:02-20:54/52
| 16:25 | 17:24 | 18:18 | 20:15 | 21:09 | 21:46
16 | 08:24 | 07:34 08:08-08:21/13 | 06:30 | 06:16 | 05:15 | 04:46 20:02-20:55/53
| 16:27 | 17:26 | 18:20 | 20:17 | 21:10 | 21:47
17 | 08:23 | 07:32 08:09-08:20/11 | 06:28 | 06:13 | 05:13 | 04:46 20:02-20:55/53
| 16:29 | 17:28 | 18:22 | 20:19 | 21:12 | 21:47
18 | 08:22 | 07:30 08:12-08:18/6 | 06:25 | 06:11 | 05:12 | 04:46 20:02-20:55/53
| 16:31 | 17:30 | 18:24 | 20:21 | 21:14 | 21:48
19 | 08:21 | 07:28 | 06:23 | 06:09 | 05:10 | 04:46 20:03-20:55/52
| 16:32 | 17:32 | 18:26 | 20:22 | 21:15 | 21:48
20 | 08:20 | 07:26 | 06:21 | 06:07 06:31-06:34/3 | 05:09 20:13-20:26/13 | 04:46 20:03-20:56/53
| 16:34 | 17:34 | 18:28 | 20:24 | 21:17 | 21:48
211 08:19 | 07:24 | 06:18 | 06:04 06:29-06:36/7 | 05:07 20:11-20:28/17 | 04:46 20:03-20:56/53
| 16:36 | 17:36 | 18:29 | 20:26 | 21:18 | 21:49
22 | 08:17 | 07:22 | 06:16 | 06:02 06:27-06:36/9 | 05:06 20:10-20:30/20 | 04:46 20:04-20:57/53
| 16:38 | 17:38 | 18:31 | 20:28 | 21:20 | 21:49
231 08:16 | 07:19 | 06:13 | 06:00 06:25-06:37/12 | 05:05 20:07-20:31/24 | 04:46 20:04-20:56/52
| 16:40 | 17:40 | 18:33 | 20:30 | 21:21 | 21:49
24 | 08:15 | 07:17 | 06:11 | 05:58 06:23-06:37/14 | 05:03 20:06-20:33/27 | 04:47 20:04-20:56/52
| 16:41 | 17:42 | 18:35 | 20:32 | 21:23 | 21:49
251 08:13 | 07:15 | 06:08 | 05:56 06:20-06:36/16 | 05:02 20:06-20:34/28 | 04:47 20:04-20:57/53
| 16:43 | 17:44 | 18:37 | 20:33 | 21:24 | 21:49
26 | 08:12 | 07:13 | 06:06 | 05:53 06:20-06:36/16 | 05:01 20:05-20:35/30 | 04:47 20:04-20:57/53
| 16:45 | 17:46 | 18:39 | 20:35 | 21:26 | 21:49
27 | 08:10 | 07:10 | 06:04 | 05:51 06:20-06:36/16 | 04:59 20:04-20:36/32 | 04:48 20:05-20:57/52
| 16:47 | 17:48 | 18:40 | 20:37 | 21:27 | 21:49
28 | 08:09 | 07:08 | 06:01 | 05:49 06:20-06:35/15 | 04:58 20:04-20:37/33 | 04:48 20:05-20:57/52
| 16:49 | 17:50 | 18:42 | 20:39 | 21:28 | 21:49
29 | 08:07 | | 06:59 | 05:47 06:21-06:34/13 | 04:57 20:03-20:37/34 | 04:49 20:05-20:57/52
| 16:51 | | 19:44 | 20:41 | 21:30 | 21:49
30 | 08:06 | | 06:56 | 05:45 06:22-06:33/11 | 04:56 20:03-20:38/35 | 04:50 20:05-20:57/52
| 16:53 | | 19:46 | 20:42 | 21:31 | 21:49
31| 08:04 | | 06:54 | | 04:55 20:02-20:41/39 |
| 16:55 | | 19:48 | | 21:32 |
Sonnenscheinstunden | 251 | 274 | 367 | 419 | 492 | 508
Anzahl Minuten mit Schatten 118 121 0 132 340 1514

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: Lizenzierter Anwender:
Parum-Diimmer PAVANA GmbH PAVANA,
Otto-Hahn-Strasse 12-16 —
DE-25813 Husum
+49 4841 8944 281
Cornelia Kitte / kitte@pavana-wind.com

Berechnet:

02.09.2019 08:08/3.3.247

THE WIND & SITE ExpeRTS. )

SHADOW - Kalender pro WEA

Berechnung: 2019PAV00450 GB worst caseWEA: WEA 03 - GE WIND ENERGY 5.5-158 5500 158.0 !-! NH: 161,0 m (Ges:240,0 m) (107)
Voraussetzungen fiir Berechnung des Schattenwurfs
Die dargestellten Zeiten sind die astronomisch maximal mégliche Beschattungsdauer, berechnet unter folgenden Annahmen:

Die Sonne scheint taglich von Sonnenauf- bis -untergang

Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung

Die Windenergieanlage/n ist/sind immer in Betrieb

| Juli | August | Septembé©Oktober | November | Dezember
1| 04:50 20:06-20:57/51 | 05:30 | 06:23 | 07:16 | 07:13 07:43-07:52/9 | 08:08
| 21:48 | 21:14 | 20:08 | 18:55 | 16:45 | 16:01
2| 04:51 20:06-20:57/51 | 05:31 | 06:25 | 07:17 | 07:15 07:45-07:51/6 | 08:09
| 21:48 | 21:12 | 20:05 | 18:52 | 16:43 | 16:00
3| 04:52 20:06-20:56/50 | 05:33 | 06:27 | 07:19 | 07:17 07:47-07:50/3 | 08:11
| 21:47 | 21:10 | 20:03 | 18:50 | 16:41 | 16:00
4| 04:53 20:07-20:56/49 | 05:35 | 06:28 | 07:21 | 07:19 | 08:12 10:14-10:18/4
| 21:47 | 21:08 | 20:01 | 18:47 | 16:39 | 15:59
5] 04:53 20:07-20:56/49 | 05:36 | 06:30 | 07:23 | 07:21 | 08:13 10:11-10:20/9
| 21:46 | 21:06 | 19:58 | 18:45 | 16:37 | 15:58
6 | 04:54 20:08-20:56/48 | 05:38 | 06:32 | 07:25 | 07:23 | 08:15 10:11-10:23/12
| 21:46 | 21:04 | 19:56 | 18:43 | 16:35 | 15:58
7 | 04:55 20:08-20:55/47 | 05:40 | 06:34 | 07:26 | 07:25 | 08:16 10:09-10:24/15
| 21:45 | 21:02 | 19:53 | 18:40 | 16:33 | 15:57
8| 04:56 20:09-20:55/46 | 05:41 | 06:35 | 07:28 | 07:27 | 08:17 10:10-10:26/16
| 21:45 | 21:01 | 19:51 | 18:38 | 16:32 | 15:57
9 | 04:57 20:09-20:54/45 | 05:43 | 06:37 | 07:30 | 07:29 | 08:19 10:09-10:27/18
| 21:44 | 20:59 | 19:49 | 18:35 | 16:30 | 15:57
10 | 04:58 20:10-20:53/43 | 05:45 | 06:39 | 07:32 | 07:30 | 08:20 10:09-10:28/19
| 21:43 | 20:57 | 19:46 | 18:33 | 16:28 | 15:56
11 | 04:59 20:10-20:52/42 | 05:46 | 06:41 | 07:34 | 07:32 | 08:21 10:08-10:28/20
| 21:42 | 20:55 | 19:44 | 18:31 | 16:26 | 15:56
12 | 05:01 20:10-20:51/41 | 05:48 06:31-06:40/9 | 06:42 | 07:36 | 07:34 | 08:22 10:08-10:29/21
| 21:41 | 20:52 | 19:41 | 18:28 | 16:25 | 15:56
13 | 05:02 20:11-20:48/37 | 05:50 06:30-06:42/12 | 06:44 | 07:37 | 07:36 | 08:23 12:07-12:14/7
| 21:40 | 20:50 | 19:39 | 18:26 | 16:23 | 15:56 10:08-10:30/22
14 | 05:03 20:11-20:46/35 | 05:52 06:29-06:43/14 | 06:46 | 07:39 | 07:38 | 08:24 12:06-12:16/10
| 21:39 | 20:48 | 19:36 | 18:24 | 16:22 | 15:56 10:09-10:32/23
15 | 05:04 20:12-20:46/34 | 05:53 06:28-06:43/15 | 06:48 | 07:41 | 07:40 | 08:25 12:06-12:17/11
| 21:38 | 20:46 | 19:34 | 18:21 | 16:20 | 15:56 10:09-10:31/22
16 | 05:06 20:12-20:45/33 | 05:55 06:27-06:43/16 | 06:49 | 07:43 | 07:42 | 08:26 12:05-12:18/13
| 21:37 | 20:44 | 19:31 | 18:19 | 16:18 | 15:56 10:09-10:32/23
17 | 05:07 20:14-20:45/31 | 05:57 06:27-06:44/17 | 06:51 | 07:45 | 07:44 | 08:27 12:06-12:20/14
| 21:36 | 20:42 | 19:29 | 18:17 | 16:17 | 15:56 10:09-10:33/24
18 | 05:08 20:15-20:44/29 | 05:59 06:27-06:43/16 | 06:53 | 07:47 | 07:45 | 08:28 12:06-12:21/15
| 21:35 | 20:40 | 19:26 | 18:15 | 16:16 | 15:56 10:10-10:34/24
19 | 05:10 20:15-20:43/28 | 06:00 06:29-06:43/14 | 06:54 | 07:49 | 07:47 | 08:28 12:06-12:22/16
| 21:33 | 20:38 | 19:24 | 18:12 | 16:14 | 15:57 10:11-10:35/24
20 | 05:11 20:17-20:43/26 | 06:02 06:30-06:42/12 | 06:56 | 07:50 | 07:49 | 08:29 12:06-12:22/16
| 21:32 | 20:35 | 19:22 | 18:10 | 16:13 | 15:57 10:10-10:35/25
21| 05:12 20:18-20:41/23 | 06:04 06:32-06:41/9 | 06:58 | 07:52 | 07:51 | 08:30 12:07-12:23/16
| 21:31 | 20:33 | 19:19 | 18:08 | 16:11 | 15:57 10:11-10:35/24
22 | 05:14 20:20-20:39/19 | 06:06 06:34-06:40/6 | 07:00 | 07:54 | 07:53 | 08:30 12:07-12:23/16
| 21:29 | 20:31 | 19:17 | 18:06 | 16:10 | 15:58 10:11-10:35/24
23| 05:15 20:22-20:38/16 | 06:07 06:35-06:37/2 | 07:02 | 07:56 | 07:54 | 08:31 12:08-12:24/16
| 21:28 | 20:29 | 19:14 | 18:04 | 16:09 | 15:58 10:12-10:37/25
24 | 05:17 20:25-20:34/9 | 06:09 | 07:03 | 07:58 08:41-08:48/7 | 07:56 | 08:31 12:08-12:24/16
| 21:27 | 20:26 | 19:12 | 18:01 | 16:08 | 15:59 10:13-10:37/24
25| 05:18 | 06:11 | 07:05 | 07:00 07:39-07:50/11 | 07:58 | 08:31 12:09-12:24/15
| 21:25 | 20:24 | 19:09 | 16:59 | 16:07 | 16:00 10:13-10:37/24
26 | 05:20 | 06:13 | 07:07 | 07:02 07:37-07:51/14 | 08:00 | 08:32 12:09-12:24/15
| 21:24 | 20:22 | 19:07 | 16:57 | 16:06 | 16:00 10:13-10:37/24
27 | 05:21 | 06:14 | 07:09 | 07:04 07:36-07:51/15 | 08:01 | 08:32 12:11-12:24/13
| 21:22 | 20:19 | 19:04 | 16:55 | 16:05 | 16:01 10:15-10:38/23
28 | 05:23 | 06:16 | 07:10 | 07:06 07:36-07:52/16 | 08:03 | 08:32 12:12-12:24/12
| 21:20 | 20:17 | 19:02 | 16:53 | 16:04 | 16:02 10:15-10:38/23
29 | 05:25 | 06:18 | 07:12 | 07:07 07:36-07:52/16 | 08:04 | 08:32 12:13-12:24/11
| 21:19 | 20:15 | 19:00 | 16:51 | 16:03 | 16:03 10:16-10:38/22
30 | 05:26 | 06:20 | 07:14 | 07:09 07:38-07:52/14 | 08:06 | 08:32 12:14-12:22/8
| 21:17 | 20:12 | 18:57 | 16:49 | 16:02 | 16:04 10:17-10:39/22
31]05:28 | 06:21 | | 07:11 07:41-07:52/11 | | 08:32 12:17-12:21/4
| 21:15 | 20:10 | | 16:47 | | 16:05 10:17-10:38/21
Sonnenscheinstunden | 511 | 459 | 382 | 329 | 260 | 235
Anzahl Minuten mit Schatten 882 142 0 104 18 821

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: Lizenzierter Anwender:
Parum-Diimmer PAVANA GmbH PAVANA,
Otto-Hahn-Strasse 12-16 —
DE-25813 Husum
+49 4841 8944 281
Cornelia Kitte / kitte@pavana-wind.com

Berechnet:

02.09.2019 08:08/3.3.247

THE WIND & SITE ExpeRTS. )

SHADOW - Kalender pro WEA

Berechnung: 2019PAV00450 GB worst caseWEA: WEA 04 - GE WIND ENERGY 5.5-158 5500 158.0 !-! NH: 161,0 m (Ges:240,0 m) (108)
Voraussetzungen fiir Berechnung des Schattenwurfs
Die dargestellten Zeiten sind die astronomisch maximal mégliche Beschattungsdauer, berechnet unter folgenden Annahmen:

Die Sonne scheint taglich von Sonnenauf- bis -untergang

Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung

Die Windenergieanlage/n ist/sind immer in Betrieb

| Januar | Februar | Mérz | April | Mai | Juni
1] 08:32 14:39-14:59/20 | 08:03 15:53-16:09/16 | 07:06 | 06:51 19:21-19:23/2 | 05:43 | 04:54 05:47-06:08/21
| 16:06 | 16:57 | 17:52 | 19:50 | 20:44 | 21:34
2| 08:32 14:40-14:59/19 | 08:01 15:54-16:08/14 | 07:04 | 06:49 19:18-19:24/6 | 05:41 | 04:53 05:45-06:09/24
| 16:07 | 16:59 | 17:54 | 19:51 | 20:46 | 21:35
3 08:32 14:40-14:59/19 | 07:59 15:56-16:08/12 | 07:01 | 06:47 19:17-19:26/9 | 05:39 | 04:52 05:44-06:10/26
| 16:08 | 17:01 | 17:56 | 19:53 | 20:48 | 21:36
4| 08:32 14:41-15:00/19 | 07:58 15:59-16:05/6 | 06:59 | 06:44 19:17-19:29/12 | 05:37 | 04:52 05:43-06:11/28
| 16:10 | 17:03 | 17:58 | 19:55 | 20:50 | 21:37
5108:31 14:41-14:59/18 | 07:56 | 06:57 | 06:42 19:16-19:30/14 | 05:35 | 04:51 05:43-06:12/29
| 16:11 | 17:05 | 18:00 | 19:57 | 20:51 | 21:38
6| 08:31 14:43-15:00/17 | 07:54 | 06:54 | 06:39 19:16-19:32/16 | 05:33 | 04:50 05:43-06:13/30
| 16:12 | 17:07 | 18:01 | 19:59 | 20:53 | 21:39
7| 08:31 14:44-14:59/15 | 07:52 | 06:52 | 06:37 19:15-19:33/18 | 05:31 | 04:49 05:43-06:14/31
| 16:13 | 17:09 | 18:03 | 20:01 | 20:55 | 21:40
8 08:30 14:46-14:59/13 | 07:50 | 06:50 | 06:35 19:16-19:35/19 | 05:29 | 04:49 05:42-06:14/32
| 16:15 | 17:11 | 18:05 | 20:02 | 20:57 | 21:41
9| 08:30 14:47-14:59/12 | 07:48 | 06:47 | 06:32 19:17-19:37/20 | 05:27 | 04:48 05:42-06:15/33
| 16:16 | 17:13 | 18:07 | 20:04 | 20:58 | 21:42
10 | 08:29 14:48-14:57/9 | 07:46 | 06:45 | 06:30 19:18-19:36/18 | 05:25 | 04:48 05:41-06:15/34
| 16:18 | 17:15 | 18:09 | 20:06 | 21:00 | 21:43
11 | 08:28 14:51-14:56/5 | 07:45 | 06:42 | 06:28 19:22-19:36/14 | 05:24 | 04:47 05:41-06:16/35
| 16:19 | 17:17 | 18:11 | 20:08 | 21:02 | 21:44
12 | 08:28 | 07:43 | 06:40 | 06:25 19:23-19:35/12 | 05:22 | 04:47 05:42-06:17/35
| 16:21 | 17:19 | 18:13 | 20:10 | 21:04 | 21:44
13 | 08:27 | 07:41 | 06:38 | 06:23 19:25-19:33/8 | 05:20 | 04:47 05:42-06:17/35
| 16:22 | 17:21 | 18:15 | 20:12 | 21:05 | 21:45
14 | 08:26 | 07:39 | 06:35 | 06:21 | 05:18 | 04:46 05:41-06:17/36
| 16:24 | 17:23 | 18:17 | 20:13 | 21:07 | 21:46
15 | 08:25 | 07:36 | 06:33 | 06:18 | 05:17 | 04:46 05:41-06:17/36
| 16:26 | 17:25 | 18:18 | 20:15 | 21:09 | 21:46
16 | 08:24 | 07:34 | 06:30 | 06:16 | 05:15 | 04:46 05:41-06:18/37
| 16:27 | 17:26 | 18:20 | 20:17 | 21:10 | 21:47
17 | 08:23 15:54-15:55/1 | 07:32 | 06:28 | 06:14 | 05:13 | 04:46 05:41-06:18/37
| 16:29 | 17:28 | 18:22 | 20:19 | 21:12 | 21:47
18 | 08:22 15:52-15:56/4 | 07:30 | 06:26 | 06:11 | 05:12 | 04:46 05:41-06:18/37
| 16:31 | 17:30 | 18:24 | 20:21 | 21:14 | 21:48
19 | 08:21 15:52-15:58/6 | 07:28 | 06:23 | 06:09 | 05:10 | 04:46 05:41-06:19/38
| 16:32 | 17:32 | 18:26 | 20:23 | 21:15 | 21:48
20 | 08:20 15:51-16:00/9 | 07:26 | 06:21 | 06:07 | 05:09 | 04:46 05:41-06:19/38
| 16:34 | 17:34 | 18:28 | 20:24 | 21:17 | 21:49
21| 08:19 15:50-16:02/12 | 07:24 | 06:18 | 06:05 | 05:07 | 04:46 05:42-06:20/38
| 16:36 | 17:36 | 18:29 | 20:26 | 21:18 | 21:49
22 | 08:17 15:50-16:04/14 | 07:22 | 06:16 | 06:02 | 05:06 | 04:46 05:42-06:20/38
| 16:38 | 17:38 | 18:31 | 20:28 | 21:20 | 21:49
231 08:16 15:50-16:06/16 | 07:19 | 06:13 | 06:00 | 05:05 | 04:46 05:42-06:20/38
| 16:40 | 17:40 | 18:33 | 20:30 | 21:21 | 21:49
24| 08:15 15:50-16:08/18 | 07:17 | 06:11 | 05:58 | 05:03 | 04:47 05:42-06:20/38
| 16:41 | 17:42 | 18:35 | 20:32 | 21:23 | 21:49
25 08:13 15:50-16:09/19 | 07:15 | 06:09 | 05:56 | 05:02 | 04:47 05:43-06:20/37
| 16:43 | 17:44 | 18:37 | 20:33 | 21:24 | 21:49
26 | 08:12 15:50-16:10/20 | 07:13 | 06:06 | 05:54 | 05:01 | 04:47 05:43-06:20/37
| 16:45 | 17:46 | 18:39 | 20:35 | 21:26 | 21:49
27 1 08:11 15:50-16:10/20 | 07:10 | 06:04 | 05:51 | 05:00 | 04:48 05:44-06:21/37
| 16:47 | 17:48 | 18:40 | 20:37 | 21:27 | 21:49
28 | 08:09 15:50-16:10/20 | 07:08 | 06:01 | 05:49 | 04:58 | 04:48 05:44-06:20/36
| 16:49 | 17:50 | 18:42 | 20:39 | 21:28 | 21:49
29 | 08:08 15:51-16:11/20 | | 06:59 | 05:47 | 04:57 05:51-06:02/11 | 04:49 05:45-06:21/36
| 16:51 | | 19:44 | 20:41 | 21:30 | 21:49
30 | 08:06 15:52-16:10/18 | | 06:56 | 05:45 | 04:56 05:49-06:04/15 | 04:50 05:45-06:20/35
| 16:53 | | 19:46 | 20:43 | 21:31 | 21:49
31| 08:04 15:52-16:10/18 | | 06:54 | | 04:55 05:47-06:06/19 |
| 16:55 | | 19:48 | | 21:32 |
Sonnenscheinstunden | 251 | 274 | 367 | 419 | 492 | 508
Anzahl Minuten mit Schatten 381 48 0 168 45 1022

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: Lizenzierter Anwender:
Parum-Diimmer PAVANA GmbH PAVANA,
Otto-Hahn-Strasse 12-16 —
DE-25813 Husum
+49 4841 8944 281
Cornelia Kitte / kitte@pavana-wind.com

Berechnet:

02.09.2019 08:08/3.3.247

THE WIND & SITE ExpeRTS. )

SHADOW - Kalender pro WEA

Berechnung: 2019PAV00450 GB worst caseWEA: WEA 04 - GE WIND ENERGY 5.5-158 5500 158.0 !-! NH: 161,0 m (Ges:240,0 m) (108)
Voraussetzungen fiir Berechnung des Schattenwurfs
Die dargestellten Zeiten sind die astronomisch maximal mégliche Beschattungsdauer, berechnet unter folgenden Annahmen:

Die Sonne scheint taglich von Sonnenauf- bis -untergang

Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung

Die Windenergieanlage/n ist/sind immer in Betrieb

| Juli | August | September | Oktober | November | Dezember
1| 04:50 05:45-06:20/35 | 05:30 | 06:23 19:21-19:35/14 | 07:16 | 07:13 | 08:08 14:33-14:37/4
| 21:48 | 21:14 | 20:08 | 18:55 | 16:45 | 16:01
2| 04:51 05:46-06:20/34 | 05:31 | 06:25 19:17-19:35/18 | 07:18 | 07:15 | 08:09 14:32-14:40/8
| 21:48 | 21:12 | 20:05 | 18:52 | 16:43 | 16:00
3| 04:52 05:47-06:20/33 | 05:33 | 06:27 19:15-19:35/20 | 07:19 | 07:17 | 08:11 14:30-14:42/12
| 21:48 | 21:10 | 20:03 | 18:50 | 16:41 | 16:00
4| 04:53 05:47-06:19/32 | 05:35 | 06:28 19:13-19:32/19 | 07:21 | 07:19 | 08:12 14:30-14:43/13
| 21:47 | 21:08 | 20:01 | 18:47 | 16:39 | 15:59
5] 04:53 05:48-06:19/31 | 05:36 | 06:30 19:12-19:30/18 | 07:23 | 07:21 | 08:14 14:29-14:44/15
| 21:47 | 21:06 | 19:58 | 18:45 | 16:37 | 15:58
6 | 04:54 05:49-06:19/30 | 05:38 | 06:32 19:12-19:28/16 | 07:25 | 07:23 | 08:15 14:29-14:46/17
| 21:46 | 21:04 | 19:56 | 18:43 | 16:35 | 15:58
7 | 04:55 05:49-06:19/30 | 05:40 | 06:34 19:11-19:25/14 | 07:27 | 07:25 15:28-15:35/7 | 08:16 14:29-14:46/17
| 21:45 | 21:03 | 19:53 | 18:40 | 16:33 | 15:57
8| 04:56 05:50-06:18/28 | 05:41 | 06:35 19:11-19:23/12 | 07:28 | 07:27 15:26-15:38/12 | 08:17 14:29-14:48/19
| 21:45 | 21:01 | 19:51 | 18:38 | 16:32 | 15:57
9 | 04:57 05:51-06:18/27 | 05:43 | 06:37 19:11-19:21/10 | 07:30 | 07:29 15:25-15:39/14 | 08:19 14:29-14:48/19
| 21:44 | 20:59 | 19:49 | 18:36 | 16:30 | 15:57
10 | 04:58 05:52-06:17/25 | 05:45 | 06:39 19:11-19:18/7 | 07:32 | 07:31 15:24-15:40/16 | 08:20 14:29-14:49/20
| 21:43 | 20:57 | 19:46 | 18:33 | 16:28 | 15:56
11 | 05:00 05:54-06:16/22 | 05:47 | 06:41 19:13-19:16/3 | 07:34 | 07:32 15:23-15:41/18 | 08:21 14:29-14:49/20
| 21:42 | 20:55 | 19:44 | 18:31 | 16:26 | 15:56
12 | 05:01 05:55-06:15/20 | 05:48 | 06:42 | 07:36 | 07:34 15:22-15:41/19 | 08:22 14:29-14:50/21
| 21:41 | 20:53 | 19:41 | 18:28 | 16:25 | 15:56
13 | 05:02 05:56-06:13/17 | 05:50 | 06:44 | 07:37 | 07:36 15:23-15:43/20 | 08:23 14:29-14:50/21
| 21:40 | 20:50 | 19:39 | 18:26 | 16:23 | 15:56
14 | 05:03 05:58-06:11/13 | 05:52 | 06:46 | 07:39 | 07:38 15:23-15:43/20 | 08:24 14:30-14:52/22
| 21:39 | 20:48 | 19:36 | 18:24 | 16:22 | 15:56
15 | 05:04 06:01-06:08/7 | 05:53 | 06:48 | 07:41 | 07:40 15:23-15:43/20 | 08:25 14:30-14:51/21
| 21:38 | 20:46 | 19:34 | 18:22 | 16:20 | 15:56
16 | 05:06 | 05:55 | 06:49 | 07:43 | 07:42 15:23-15:43/20 | 08:26 14:30-14:52/22
| 21:37 | 20:44 | 19:31 | 18:19 | 16:19 | 15:56
17 | 05:07 | 05:57 | 06:51 | 07:45 | 07:44 15:24-15:43/19 | 08:27 14:31-14:53/22
| 21:36 | 20:42 | 19:29 | 18:17 | 16:17 | 15:56
18 | 05:08 | 05:59 | 06:53 | 07:47 | 07:46 15:24-15:42/18 | 08:28 14:31-14:53/22
| 21:35 | 20:40 | 19:27 | 18:15 | 16:16 | 15:56
19 | 05:10 | 06:00 | 06:55 | 07:49 | 07:47 15:25-15:41/16 | 08:28 14:32-14:54/22
| 21:34 | 20:38 | 19:24 | 18:12 | 16:14 | 15:57
20 | 05:11 | 06:02 | 06:56 | 07:50 | 07:49 15:25-15:39/14 | 08:29 14:32-14:54/22
| 21:32 | 20:35 | 19:22 | 18:10 | 16:13 | 15:57
21| 05:13 | 06:04 | 06:58 | 07:52 | 07:51 15:26-15:38/12 | 08:30 14:33-14:55/22
| 21:31 | 20:33 | 19:19 | 18:08 | 16:12 | 15:57
22 | 05:14 | 06:06 | 07:00 | 07:54 | 07:53 15:27-15:36/9 | 08:30 14:33-14:55/22
| 21:30 | 20:31 | 19:17 | 18:06 | 16:10 | 15:58
23 | 05:15 | 06:07 | 07:02 | 07:56 | 07:54 15:29-15:35/6 | 08:31 14:34-14:56/22
| 21:28 | 20:29 | 19:14 | 18:04 | 16:09 | 15:58
24 | 05:17 | 06:09 | 07:03 | 07:58 | 07:56 15:29-15:33/4 | 08:31 14:34-14:56/22
| 21:27 | 20:26 | 19:12 | 18:01 | 16:08 | 15:59
25| 05:18 | 06:11 | 07:05 | 07:00 | 07:58 15:31-15:32/1 | 08:31 14:34-14:56/22
| 21:25 | 20:24 | 19:09 | 16:59 | 16:07 | 16:00
26 | 05:20 | 06:13 | 07:07 | 07:02 | 08:00 | 08:32 14:35-14:57/22
| 21:24 | 20:22 | 19:07 | 16:57 | 16:06 | 16:00
27 | 05:22 | 06:14 | 07:09 | 07:04 | 08:01 | 08:32 14:36-14:58/22
| 21:22 | 20:20 | 19:04 | 16:55 | 16:05 | 16:01
28 | 05:23 | 06:16 | 07:10 | 07:06 | 08:03 | 08:32 14:36-14:58/22
| 21:20 | 20:17 | 19:02 | 16:53 | 16:04 | 16:02
29 | 05:25 | 06:18 | 07:12 | 07:08 | 08:05 | 08:32 14:37-14:59/22
| 21:19 | 20:15 | 19:00 | 16:51 | 16:03 | 16:03
30 | 05:26 | 06:20 19:24-19:33/9 | 07:14 | 07:09 | 08:06 | 08:32 14:38-14:59/21
| 21:17 | 20:13 | 18:57 | 16:49 | 16:02 | 16:04
31]05:28 | 06:21 19:23-19:35/12 | | 07:11 | | 08:32 14:38-14:58/20
| 21:15 | 20:10 | | 16:47 | | 16:05
Sonnenscheinstunden | 511 | 459 | 382 | 329 | 260 | 235
Anzahl Minuten mit Schatten 384 21 151 0 265 598

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

windPRO 3.3.247 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk 02.09.2019 08:10/22  WI ndPRO .



Projekt:

Parum-Diimmer

SHADOW - Kalender pro WEA

Berechnung: 2019PAV00450 GB worst caseWEA: WEA 05 - GE WIND ENERGY 5.5-158 5500 158.0 !-! NH: 161,0 m (Ges:240,0 m) (109)
Voraussetzungen fiir Berechnung des Schattenwurfs
Die dargestellten Zeiten sind die astronomisch maximal mégliche Beschattungsdauer, berechnet unter folgenden Annahmen:

Die Sonne scheint taglich von Sonnenauf- bis -untergang

Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung

Die Windenergieanlage/n ist/sind immer in B

| Januar
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| 16:06
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07:54
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17:56-18:04/8

17:53-18:05/12
17:52-18:07/15
17:50-18:08/18
17:50-18:11/21
17:48-18:12/24
17:49-18:14/25
17:48-18:15/27
18:49-19:17/28
18:49-19:17/28

18:50-19:17/27

234

Lizenzierter Anwender:

PAVANA GmbH
Otto-Hahn-Strasse 12-16
DE-25813 Husum

PAVANA,

THE WIND & SITE ExpeRTS. )

+49 4841 8944 281
Cornelia Kitte / kitte@pavana-wind.com

Berechnet:

02.09.2019 08:08/3.3.247

9:57

6:37

18:52-19:16/24
18:54-19:15/21
18:57-19:14/17
18:58-19:13/15
18:59-19:11/12
07:10-07:20/10
19:02-19:08/6

07:07-07:23/16
07:04-07:24/20
07:03-07:26/23
07:01-07:27/26
07:00-07:27/27
06:59-07:28/29
06:58-07:28/30
06:57-07:27/30
06:57-07:28/31
06:57-07:28/31
06:57-07:27/30
06:56-07:26/30
06:57-07:26/29
06:57-07:25/28
06:58-07:24/26
06:58-07:23/25
06:59-07:22/23
07:01-07:21/20
07:01-07:18/17

07:04-07:15/11

607

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

| 492 | 508

0 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

windPRO 3.3.247 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk

02.00201908:10/23  WINAPRO .



Projekt:

Parum-Diimmer

SHADOW - Kalender pro WEA

Berechnung: 2019PAV00450 GB worst caseWEA: WEA 05 - GE WIND ENERGY 5.5-158 5500 158.0 !-! NH: 161,0 m (Ges:240,0 m) (109)
Voraussetzungen fiir Berechnung des Schattenwurfs
Die dargestellten Zeiten sind die astronomisch maximal mégliche Beschattungsdauer, berechnet unter folgenden Annahmen:

Die Sonne scheint taglich von Sonnenauf- bis -untergang
Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung

Die Windenergieanlage/n ist/sind immer in Betrieb

| Juli

1] 04:50
| 21:48

2 | 04:51
| 21:48
3| 04:52
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4| 04:53
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18:42-18:46/4
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Lizenzierter Anwender:

PAVANA GmbH
Otto-Hahn-Strasse 12-16

DE-25813 Husum
+49 4841 8944 281
Cornelia Kitte / kitte@pavana-wind.com

Berechnet:

PAVANA,

THE WIND & SITE ExpeRTS. )

02.09.2019 08:08/3.3.247
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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)

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

windPRO 3.3.247 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk

0200201908:10/ 24 WINAPRO .



Projekt: Lizenzierter Anwender:
Parum-Diimmer PAVANA GmbH PAVANA,
Otto-Hahn-Strasse 12-16 —
DE-25813 Husum
+49 4841 8944 281
Cornelia Kitte / kitte@pavana-wind.com

Berechnet:

02.09.2019 08:08/3.3.247

THE WIND & SITE ExpeRTS. )

SHADOW - Kalender pro WEA

Berechnung: 2019PAV00450 GB worst caseWEA: BO1 - NORDEX N149/4.0-4.5 4500 149.0 !0! NH: 164,0 m (Ges:238,5 m) (52)
Voraussetzungen fiir Berechnung des Schattenwurfs
Die dargestellten Zeiten sind die astronomisch maximal mégliche Beschattungsdauer, berechnet unter folgenden Annahmen:

Die Sonne scheint taglich von Sonnenauf- bis -untergang

Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung

Die Windenergieanlage/n ist/sind immer in Betrieb

| Januar | Februar | Mérz | April | Mai | Juni
1]08:32 13:45-14:06/21 | 08:03 15:30-15:55/25 | 07:06 | 06:51 | 05:43 19:43-19:58/15 | 04:54 05:34-05:57/23
| 16:06 | 16:57 09:08-09:22/14 | 17:52 | 19:50 | 20:44 | 21:34
2] 08:32 13:46-14:06/20 | 08:01 15:31-15:54/23 | 07:04 | 06:49 | 05:41 19:44-19:56/12 | 04:53 05:33-05:58/25
| 16:07 | 16:59 09:11-09:21/10 | 17:54 | 19:51 | 20:46 | 21:35
308:32 13:47-14:05/18 | 07:59 15:33-15:54/21 | 07:01 | 06:47 | 05:39 19:47-19:53/6 | 04:52 05:33-05:58/25
| 16:08 | 17:01 | 17:56 | 19:53 | 20:48 | 21:36
4| 08:32 13:48-14:05/17 | 07:58 15:34-15:53/19 | 06:59 | 06:44 | 05:37 | 04:52 05:33-05:58/25
| 16:10 | 17:03 | 17:58 | 19:55 | 20:50 | 21:37
5108:31 13:49-14:04/15 | 07:56 15:36-15:52/16 | 06:57 | 06:42 | 05:35 | 04:51 05:33-05:59/26
| 16:11 | 17:05 | 18:00 | 19:57 | 20:51 | 21:38
6| 08:31 13:51-14:04/13 | 07:54 15:38-15:50/12 | 06:54 | 06:39 | 05:33 | 04:50 05:33-05:59/26
| 16:12 | 17:07 | 18:01 | 19:59 | 20:53 | 21:39
7| 08:31 13:53-14:03/10 | 07:52 15:42-15:46/4 | 06:52 | 06:37 | 05:31 | 04:49 05:33-05:59/26
| 16:13 | 17:09 | 18:03 | 20:01 | 20:55 | 21:40
8 08:30 13:56-14:02/6 | 07:50 | 06:50 | 06:35 | 05:29 | 04:49 05:33-05:59/26
| 16:15 09:05-09:12/7 | 17:11 | 18:05 | 20:02 | 20:57 | 21:41
9| 08:30 09:04-09:14/10 | 07:48 | 06:47 | 06:32 | 05:27 | 04:48 05:33-06:00/27
| 16:16 | 17:13 | 18:07 | 20:04 | 20:58 | 21:42
10 | 08:29 09:03-09:15/12 | 07:46 | 06:45 | 06:30 | 05:25 | 04:48 05:33-06:00/27
| 16:18 | 17:15 | 18:09 | 20:06 | 21:00 | 21:43
11 | 08:28 09:02-09:17/15 | 07:44 | 06:42 | 06:28 | 05:24 | 04:47 05:33-06:00/27
| 16:19 | 17:17 | 18:11 | 20:08 | 21:02 | 21:44
12 | 08:28 09:01-09:18/17 | 07:43 | 06:40 | 06:25 | 05:22 | 04:47 05:34-06:01/27
| 16:21 | 17:19 | 18:13 | 20:10 | 21:04 | 21:44
13 | 08:27 15:33-15:41/8 | 07:41 | 06:38 | 06:23 | 05:20 | 04:47 05:34-06:01/27
| 16:22 09:01-09:19/18 | 17:21 | 18:15 | 20:12 | 21:05 | 21:45
14 | 08:26 15:32-15:44/12 | 07:39 | 06:35 | 06:20 | 05:18 | 04:46 05:34-06:00/26
| 16:24 09:01-09:20/19 | 17:22 | 18:16 | 20:13 | 21:07 | 21:46
15 | 08:25 15:31-15:45/14 | 07:36 | 06:33 | 06:18 | 05:17 | 04:46 05:34-06:01/27
| 16:26 09:01-09:21/20 | 17:24 | 18:18 | 20:15 | 21:09 | 21:46
16 | 08:24 15:30-15:47/17 | 07:34 | 06:30 | 06:16 | 05:15 | 04:46 05:34-06:01/27
| 16:27 09:01-09:22/21 | 17:26 | 18:20 | 20:17 | 21:10 | 21:47
17 | 08:23 15:30-15:49/19 | 07:32 | 06:28 | 06:14 | 05:13 | 04:46 05:34-06:01/27
| 16:29 09:01-09:23/22 | 17:28 | 18:22 | 20:19 | 21:12 | 21:47
18 | 08:22 15:29-15:49/20 | 07:30 | 06:26 | 06:11 | 05:12 | 04:46 05:35-06:01/26
| 16:31 09:00-09:23/23 | 17:30 | 18:24 | 20:21 | 21:14 | 21:48
19 | 08:21 15:29-15:50/21 | 07:28 | 06:23 | 06:09 19:50-19:54/4 | 05:10 | 04:46 05:35-06:02/27
| 16:32 09:00-09:24/24 | 17:32 | 18:26 | 20:23 | 21:15 | 21:48
20 | 08:20 15:29-15:52/23 | 07:26 | 06:21 | 06:07 19:47-19:56/9 | 05:09 | 04:46 05:35-06:02/27
| 16:34 09:01-09:25/24 | 17:34 | 18:28 | 20:24 | 21:17 | 21:49
21| 08:19 15:28-15:52/24 | 07:24 | 06:18 | 06:04 19:45-19:58/13 | 05:07 | 04:46 05:36-06:03/27
| 16:36 09:00-09:25/25 | 17:36 | 18:29 | 20:26 | 21:18 | 21:49
22 | 08:17 15:28-15:53/25 | 07:22 | 06:16 | 06:02 19:44-20:00/16 | 05:06 05:43-05:46/3 | 04:46 05:36-06:03/27
| 16:38 09:01-09:26/25 | 17:38 | 18:31 | 20:28 | 21:20 | 21:49
23] 08:16 15:28-15:53/25 | 07:19 | 06:13 | 06:00 19:42-20:01/19 | 05:05 05:39-05:48/9 | 04:46 05:36-06:03/27
| 16:40 09:01-09:25/24 | 17:40 | 18:33 | 20:30 | 21:21 | 21:49
24| 08:15 15:28-15:54/26 | 07:17 | 06:11 | 05:58 19:42-20:01/19 | 05:03 05:37-05:50/13 | 04:47 05:36-06:03/27
| 16:41 09:02-09:26/24 | 17:42 | 18:35 | 20:32 | 21:23 | 21:49
251 08:13 15:28-15:54/26 | 07:15 | 06:08 | 05:56 19:42-20:01/19 | 05:02 05:36-05:52/16 | 04:47 05:37-06:03/26
| 16:43 09:01-09:26/25 | 17:44 | 18:37 | 20:33 | 21:24 | 21:49
26 | 08:12 15:28-15:55/27 | 07:13 | 06:06 | 05:53 19:41-20:01/20 | 05:01 05:35-05:53/18 | 04:47 05:36-06:03/27
| 16:45 09:03-09:26/23 | 17:46 | 18:39 | 20:35 | 21:26 | 21:49
27 1 08:11 15:28-15:55/27 | 07:10 | 06:04 | 05:51 19:41-20:01/20 | 04:59 05:35-05:54/19 | 04:48 05:37-06:04/27
| 16:47 09:03-09:26/23 | 17:48 | 18:40 | 20:37 | 21:27 | 21:49
28 | 08:09 15:28-15:55/27 | 07:08 | 06:01 | 05:49 19:42-20:00/18 | 04:58 05:34-05:55/21 | 04:48 05:37-06:04/27
| 16:49 09:03-09:25/22 | 17:50 | 18:42 | 20:39 | 21:28 | 21:49
29 | 08:07 15:29-15:56/27 | | 06:59 | 05:47 19:42-20:00/18 | 04:57 05:34-05:55/21 | 04:49 05:37-06:04/27
| 16:51 09:05-09:26/21 | | 19:44 | 20:41 | 21:30 | 21:49
30 | 08:06 15:30-15:56/26 | | 06:56 | 05:45 19:42-19:59/17 | 04:56 05:33-05:56/23 | 04:50 05:37-06:04/27
| 16:53 09:05-09:25/20 | | 19:46 | 20:42 | 21:31 | 21:49
31| 08:04 15:30-15:55/25 | | 06:54 | | 04:55 05:33-05:56/23 |
| 16:55 09:06-09:24/18 | | 19:48 | | 21:32 |
Sonnenscheinstunden | 251 | 274 | 367 | 419 | 492 | 508
Anzahl Minuten mit Schatten 1021 144 0 192 199 793

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

windPRO 3.3.247 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk 02.09.2019 08:10 /25  WI ndPRO .



Projekt:

Parum-Diimmer

SHADOW - Kalender pro WEA

Lizenzierter Anwender:

PAVANA GmbH PAVAN A_‘)
Otto-Hahn-Strasse 12-16 —
DE-25813 Husum

+49 4841 8944 281

Cornelia Kitte / kitte@pavana-wind.com

Berechnet:

02.09.2019 08:08/3.3.247

THE WIND & SITE ExpeRTS. )

Berechnung: 2019PAV00450 GB worst caseWEA: BO1 - NORDEX N149/4.0-4.5 4500 149.0 !0! NH: 164,0 m (Ges:238,5 m) (52)

Voraussetzungen fiir Berechnung des Schattenwurfs

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

| Juli

1] 04:50
| 21:48

2 | 04:51
| 21:48
3| 04:52
| 21:48
4| 04:53
| 21:47
5] 04:53
| 21:47

6 | 04:54
| 21:46

7 | 04:55
| 21:45

8 | 04:56
| 21:45

9 | 04:57
| 21:44

10 | 04:58
| 21:43

11 | 05:00
| 21:42

12 | 05:01
| 21:41

13 | 05:02
| 21:40

14 | 05:03
| 21:39

15 | 05:04
| 21:38

16 | 05:06
| 21:37

17 | 05:07
| 21:36

18 | 05:08
| 21:35

19 | 05:10
| 21:34

20 | 05:11
| 21:32
21| 05:12
| 21:31

22 | 05:14
| 21:30
23| 05:15
| 21:28
24| 05:17
| 21:27
25| 05:18
| 21:25

26 | 05:20
| 21:24

27 | 05:22
| 21:22

28 | 05:23
| 21:20

29 | 05:25
| 21:19

30 | 05:26
| 21:17
31| 05:28
| 21:15

Sonnenscheinstunden | 511
Anzahl Minuten mit Schatten
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05:39-06:05/26
05:39-06:05/26
05:39-06:05/26
05:40-06:05/25
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05:41-06:05/24
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19:55-20:04/9

19:54-20:06/12
19:51-20:06/15
19:51-20:07/16
19:49-20:07/18
19:49-20:08/19
19:49-20:08/19
19:48-20:08/20
19:48-20:08/20
19:49-20:07/18
19:48-20:06/18
19:49-20:04/15
19:50-20:02/12
19:51-20:00/9

19:54-19:58/4

224

| SeptembdiOktober | November | Dezember
| 06:23 | 07:16 | 07:13 | 08:08 08:44-08:59/15
| 20:08 | 18:55 | 16:45 | 16:01
| 06:25 | 07:18 | 07:15 | 08:09 08:46-08:58/12
| 20:05 | 18:52 | 16:43 | 16:00
| 06:27 | 07:19 | 07:17 | 08:11 08:47-08:57/10
| 20:03 | 18:50 | 16:41 | 16:00
| 06:28 | 07:21 | 07:19 15:10-15:17/7 | 08:12 13:40-13:46/6
| 20:01 | 18:47 | 16:39 | 15:59 08:49-08:56/7
| 06:30 | 07:23 | 07:21 15:07-15:20/13 | 08:13 13:38-13:48/10
| 19:58 | 18:45 | 16:37 | 15:58
| 06:32 | 07:25 | 07:23 15:05-15:22/17 | 08:15 13:37-13:50/13
| 19:56 | 18:43 | 16:35 | 15:58
| 06:34 | 07:27 | 07:25 15:04-15:23/19 | 08:16 13:36-13:51/15
| 19:53 | 18:40 | 16:33 | 15:57
| 06:35 | 07:28 | 07:27 15:03-15:24/21 | 08:17 13:36-13:53/17
| 19:51 | 18:38 | 16:32 | 15:57
| 06:37 | 07:30 | 07:29 15:02-15:25/23 | 08:19 13:36-13:54/18
| 19:49 | 18:36 | 16:30 08:40-08:51/11 | 15:57
| 06:39 | 07:32 | 07:31 15:01-15:26/25 | 08:20 13:35-13:55/20
| 19:46 | 18:33 | 16:28 08:39-08:53/14 | 15:56
| 06:41 | 07:34 | 07:32 15:01-15:26/25 | 08:21 13:35-13:56/21
| 19:44 | 18:31 | 16:26 08:38-08:56/18 | 15:56
| 06:42 | 07:36 | 07:34 15:00-15:26/26 | 08:22 13:35-13:56/21
| 19:41 | 18:28 | 16:25 08:37-08:57/20 | 15:56
| 06:44 | 07:37 | 07:36 15:01-15:28/27 | 08:23 13:35-13:57/22
| 19:39 | 18:26 | 16:23 08:37-08:58/21 | 15:56
| 06:46 | 07:39 | 07:38 15:01-15:28/27 | 08:24 13:36-13:59/23
| 19:36 | 18:24 | 16:22 08:36-08:58/22 | 15:56
| 06:48 | 07:41 | 07:40 15:01-15:28/27 | 08:25 13:35-13:58/23
| 19:34 | 18:21 | 16:20 08:36-08:59/23 | 15:56
| 06:49 | 07:43 | 07:42 15:01-15:28/27 | 08:26 13:36-13:59/23
| 19:31 | 18:19 | 16:18 08:36-08:59/23 | 15:56
| 06:51 | 07:45 | 07:44 15:02-15:28/26 | 08:27 13:36-14:00/24
| 19:29 | 18:17 | 16:17 08:35-09:00/25 | 15:56
| 06:53 | 07:47 | 07:46 15:02-15:28/26 | 08:28 13:37-14:01/24
| 19:27 | 18:15 | 16:16 08:35-09:00/25 | 15:56
| 06:55 | 07:49 | 07:47 15:03-15:28/25 | 08:28 13:37-14:02/25
| 19:24 | 18:12 | 16:14 08:36-09:00/24 | 15:57
| 06:56 | 07:50 | 07:49 15:03-15:28/25 | 08:29 13:37-14:02/25
| 19:22 | 18:10 | 16:13 08:36-09:01/25 | 15:57
| 06:58 | 07:52 | 07:51 15:04-15:28/24 | 08:30 13:38-14:03/25
| 19:19 | 18:08 | 16:12 08:36-09:01/25 | 15:57
| 07:00 | 07:54 | 07:53 15:05-15:28/23 | 08:30 13:38-14:03/25
| 19:17 | 18:06 | 16:10 08:37-09:01/24 | 15:58
| 07:02 | 07:56 | 07:54 15:06-15:27/21 | 08:31 13:39-14:04/25
| 19:14 | 18:04 | 16:09 08:37-09:01/24 | 15:58
| 07:03 | 07:58 | 07:56 15:06-15:26/20 | 08:31 13:39-14:04/25
| 19:12 | 18:01 | 16:08 08:38-09:01/23 | 15:59
| 07:05 | 07:00 | 07:58 15:07-15:26/19 | 08:31 13:39-14:04/25
| 19:09 | 16:59 | 16:07 08:38-09:00/22 | 16:00
| 07:07 | 07:02 | 08:00 15:08-15:25/17 | 08:32 13:40-14:04/24
| 19:07 | 16:57 | 16:06 08:39-09:00/21 | 16:00
| 07:09 | 07:04 | 08:01 15:10-15:25/15 | 08:32 13:41-14:05/24
| 19:04 | 16:55 | 16:05 08:40-09:00/20 | 16:01
| 07:10 | 07:06 | 08:03 15:12-15:24/12 | 08:32 13:42-14:05/23
| 19:02 | 16:53 | 16:04 08:41-09:00/19 | 16:02
| 07:12 | 07:08 | 08:05 15:14-15:22/8 | 08:32 13:43-14:06/23
| 19:00 | 16:51 | 16:03 08:42-09:00/18 | 16:03
| 07:14 | 07:09 | 08:06 08:43-08:59/16 | 08:32 13:44-14:06/22
| 18:57 | 16:49 | 16:02 | 16:04
| | 07:11 | | 08:32 13:43-14:05/22
| | 16:47 | | 16:05
| 382 | 329 | 260 | 235

0 1008 637

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

Tag im Monat Sonnenaufgang

Sonnenuntergang (SS:MM)

windPRO 3.3.247 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk

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

Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (SS:MM) Schattenende/Minuten mit Schatten
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Projekt: Lizenzierter Anwender:
Parum-Diimmer PAVANA GmbH PAVANA,
Otto-Hahn-Strasse 12-16 —
DE-25813 Husum
+49 4841 8944 281
Cornelia Kitte / kitte@pavana-wind.com

Berechnet:

02.09.2019 08:08/3.3.247

THE WIND £ SITE EXPERTS. )

SHADOW - Kalender pro WEA

Berechnung: 2019PAV00450 GB worst caseWEA: B02 - NORDEX N149/4.0-4.5 4500 149.0 !0! NH: 164,0 m (Ges:238,5 m) (53)
Voraussetzungen fiir Berechnung des Schattenwurfs
Die dargestellten Zeiten sind die astronomisch maximal mégliche Beschattungsdauer, berechnet unter folgenden Annahmen:

Die Sonne scheint taglich von Sonnenauf- bis -untergang

Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung

Die Windenergieanlage/n ist/sind immer in Betrieb

|Januar |Februar |Marz | April | Mai | Juni | Juli | August | September | Oktober |NovembefDezember
1]08:32 | 08:03 |07:06 | 06:51 18:48-19:10/22 |05:43 | 04:54 | 04:50 | 05:30 ] 06:23 18:37-19:25/48 | 07:16 | 07:13 | 08:08
| 16:06 | 16:57 | 17:52 | 19:50 |20:44 | 21:34 | 21:48 | 21:14 | 20:08 | 18:55 | 16:45 | 16:01
2]08:32 | 08:01 | 07:03 | 06:49 18:45-19:11/26 | 05:41 | 04:53 | 04:51 | 05:31 | 06:25 18:37-19:24/47 | 07:17 | 07:15 | 08:09
|16:07 | 16:59 | 17:54 | 19:51 |20:46 | 21:35  |21:48 | 21:12 | 20:05 | 18:52 | 16:43 | 16:00
310832 |07:59 | 07:01 | 06:47 18:44-19:12/28 | 05:39 | 04:52 | 04:52 | 05:33 | 06:27 18:37-19:22/45 |07:19 | 07:17 | 08:11
| 16:08 | 17:01 | 17:56 | 19:53 |20:48 | 21:36 | 21:47 | 21:10 | 20:03 |18:50 | 16:41 | 16:00
4] 08:32 | 07:57 | 06:59 | 06:44 18:43-19:13/30 | 05:37 | 04:51 | 04:53 | 05:35 | 06:28 18:36-19:20/44 | 07:21 | 07:19 | 08:12
|16:09 | 17:03 | 17:58 | 19:55 120:50 | 21:37 | 21:47 | 21:08 | 20:01 | 18:47  |16:39 | 15:59
5108:31 | 07:56 | 06:57 | 06:42 18:41-19:13/32 | 05:35 | 04:51 | 04:53 | 05:36 | 06:30 18:37-19:18/41 | 07:23 | 07:21 | 08:13
|16:11 | 17:05 | 17:59 | 19:57 ]20:51 | 21:38 | 21:46 | 21:06 | 19:58 | 18:45 |16:37 | 15:58
6 | 08:31 | 07:54 | 06:54 | 06:39 18:41-19:18/37 | 05:33 | 04:50 | 04:54 | 05:38 | 06:32 18:37-19:15/38 | 07:25 | 07:23 | 08:15
| 16:12 | 17:07 | 18:01 | 19:59 | 20:53 | 21:39 | 21:46 | 21:04 | 19:56 | 18:43 | 16:35 | 15:58
7108:31 | 07:52 | 06:52 | 06:37 18:40-19:21/41 | 05:31 | 04:49 | 04:55 | 05:40 | 06:34 18:37-19:08/31 | 07:26 | 07:25 | 08:16
|16:13 | 17:09 | 18:03 | 20:01 |20:55 | 21:40 | 21:45 | 21:02 | 19:53 | 18:40 | 16:33 | 15:57
8]08:30 | 07:50 | 06:49 | 06:35 18:39-19:23/44 | 05:29 | 04:49 | 04:56 | 05:41 | 06:35 18:37-19:08/31 |07:28 | 07:27 | 08:17
|16:15 | 17:11 | 18:05 | 20:02 |20:57  |21:41 | 21:45 | 21:01 | 19:51 |18:38 | 16:32 | 15:57
91 08:29 | 07:48 | 06:47 | 06:32 18:39-19:24/45 | 05:27 | 04:48 | 04:57 | 05:43 | 06:37 18:38-19:07/29 | 07:30 | 07:29 | 08:19
|16:16 | 17:13 | 18:07 | 20:04 |20:58 | 21:42 | 21:44 | 20:59 | 19:49 | 18:35  |16:30 | 15:57
10 | 08:29 | 07:46 | 06:45 | 06:30 18:38-19:25/47 | 05:25 | 04:48 | 04:58 | 05:45 | 06:39 18:38-19:04/26 | 07:32 | 07:30 | 08:20
|16:18 | 17:15 | 18:09 | 20:06 |21:00 |21:43 |21:43 | 20:57 | 19:46 |18:33  |16:28 | 15:56
11]08:28 | 07:44 | 06:42 | 06:27 18:38-19:26/48 | 05:24 | 04:47 | 04:59 | 05:46 ] 06:41 18:40-19:03/23 |07:3¢ | 07:32 | 08:21
| 16:19 | 17:17 | 18:11 | 20:08 | 21:02 | 21:44 | 21:42 | 20:55 | 19:44 | 18:31 | 16:26 | 15:56
12 | 08:27 | 07:42 | 06:40 | 06:25 18:39-19:26/47 | 05:22 | 04:47 | 05:01 | 05:48 | 06:42 18:42-19:00/18 | 07:36 | 07:34 | 08:22
|16:221 | 17:18 | 18:13 | 20:10 |21:04 | 21:44 |21:41 | 20:52 | 19:41 | 18:28 | 16:25 | 15:56
13]08:27 | 07:40 | 06:38 | 06:23 18:39-19:27/48 | 05:20 | 04:47 | 05:02 | 05:50 | 06:44 18:44-18:56/12 |07:37 | 07:36 | 08:23
|16:22  |17:20 | 18:15 | 20:11 |21:05  |21:45 | 21:40 | 20:50 ] 19:39 |18:26 | 16:23 | 15:56
14 | 08:26 | 07:38 | 06:35 | 06:20 18:39-19:27/48 | 05:18 | 04:46 | 05:03 | 05:52 19:09-19:20/11 | 06:46 | 07:39 | 07:38 | 08:24
|16:24 | 17:22 | 18:16 | 20:13 |21:07 | 21:46  |21:39 | 20:48 | 19:36 | 18:24  |16:22 | 15:56
15| 08:25 | 07:36 | 06:33 | 06:18 18:39-19:27/48 | 05:17 | 04:46 | 05:04 | 05:53 19:06-19:23/17 | 06:48 | 07:41 | 07:40 | 08:25
|16:26 | 17:24 | 18:18 | 20:15 |21:09 | 21:46 |21:38 | 20:46 | 19:34 |18:21  [16:20 | 15:56
16 108:24 | 07:3¢ | 06:30 | 06:16 18:40-19:27/47 |05:15 | 04:46 | 05:06 | 05:55 19:05-19:25/20 | 06:49 |07:43 | 07:42 | 08:26
| 16:27 | 17:26 | 18:20 | 20:17 | 21:10 | 21:47 | 21:37 | 20:44 | 19:31 | 18:19 | 16:18 | 15:56
17 | 08:23 | 07:32 | 06:28 | 06:14 18:41-19:27/46 | 05:13 | 04:46 | 05:07 | 05:57 19:02-19:26/24 | 06:51 | 07:45 | 07:44 | 08:27
|16:29 | 17:28 | 18:22 | 20:19 |21:12 | 21:47  |21:36 | 20:42 | 19:29 | 18:17  |16:17 | 15:56
18]08:22 | 07:30 | 06:25 | 06:11 18:41-19:26/45 | 05:12 | 04:46 | 05:08 | 05:59 19:01-19:27/26 | 06:53 | 07:47 | 07:45 | 08:28
|16:31  |17:30 | 18:24 | 20:21 |21:14  |21:48 | 21:35 | 20:40 | 19:27 |18:15 | 16:16 | 15:56
19 | 08:21 | 07:28 | 06:23 | 06:09 18:43-19:26/43 | 05:10 | 04:46 | 05:10 | 06:00 19:00-19:28/28 | 06:55 | 07:49 | 07:47 | 08:28
|16:32 | 17:32 | 18:26 | 20:22 |21:15 | 21:48  |21:33 | 20:38 | 19:24 | 18:12 | 16:14 | 15:57
20| 08:20 | 07:26 | 06:21 | 06:07 18:45-19:25/40 | 05:09 | 04:46 | 05:11 | 06:02 18:58-19:28/30 | 06:56 | 07:50 | 07:49 | 08:29
|16:3¢ | 17:34 | 18:28 | 20:24 |21:17 | 21:48  |21:32 | 20:35 | 19:22 |18:10  [16:13 | 15:57
21(08:19 |07:24 | 06:18 | 06:04 18:48-19:25/37 |05:07 | 04:46 | 05:12 | 06:04 18:58-19:29/31 | 06:58 |07:52 | 07:51 | 08:30
| 16:36 | 17:36 | 18:29 | 20:26 | 21:18 | 21:49 | 21:31 | 20:33 | 19:19 | 18:08 | 16:11 | 15:57
22| 08:17 | 07:22 | 06:16 | 06:02 18:53-19:24/31 | 05:06 | 04:46 | 05:14 | 06:06 18:52-19:30/38 | 07:00 | 07:54 | 07:53 | 08:30
|16:38 | 17:38 | 18:31 | 20:28 |21:20 | 21:49  |21:29 | 20:31 | 19:17 | 18:06 | 16:10 | 15:58
23]08:16 |07:19 | 06:13 | 06:00 18:53-19:23/30 | 05:05 | 04:46 | 05:15 | 06:07 18:48-19:29/41 | 07:02 | 07:56 | 07:54 | 08:31
| 16:40 | 17:40 | 18:33 | 20:30 |21:221  |21:49 | 21:28 | 20:29 | 19:14 |18:04 | 16:09 | 15:58
24| 08:15 | 07:17 | 06:11 | 05:58 18:54-19:22/28 | 05:03 | 04:47 | 05:17 | 06:09 18:47-19:30/43 | 07:03 | 07:58 | 07:56 | 08:31
|16:41 | 17:42 | 18:35 | 20:32 |21:23 | 21:49  |21:27 | 20:26 | 19:12 | 18:01 | 16:08 | 15:59
25 08:13 | 07:15 | 06:08 | 05:56 18:55-19:21/26 | 05:02 | 04:47 | 05:18 | 06:11 18:45-19:30/45 | 07:05 | 07:00 | 07:58 | 08:31
|16:43 | 17:44 | 18:37 | 20:33 |21:24 | 21:49 | 21:25 | 20:24 | 19:09 |16:59  [16:07 | 16:00
26|08:12 | 07:13 | 06:06 | 05:53 18:56-19:19/23 | 05:01 | 04:47 | 05:20 | 06:13 18:43-19:29/46 | 07:07 | 07:02 | 08:00 | 08:32
| 16:45 | 17:46 | 18:39 | 20:35 | 21:26 | 21:49 | 21:24 | 20:22 | 19:07 | 16:57 | 16:06 | 16:00
271 08:10 | 07:10 | 06:04 | 05:51 18:57-19:17/20 | 04:59 | 04:48 | 05:22 | 06:14 18:42-19:29/47 | 07:09 | 07:04 | 08:01 | 08:32
| 16:47 | 17:48 | 18:40 | 20:37 |21:27 | 21:49  |21:22 | 20:19 | 19:04 | 16:55 | 16:05 | 16:01
28]08:09 |07:08 | 06:01 | 05:49 18:59-19:15/16 | 04:58 | 04:48 | 05:23 | 06:16 18:41-19:29/48 | 07:10 | 07:06 | 08:03 | 08:32
|16:49  |17:50 | 18:42 | 20:39 |21:28  |21:49 | 21:20 | 20:17 | 19:02 |16:53 | 16:04 | 16:02
29 | 08:07 | | 06:59 | 05:47 19:02-19:12/10 | 04:57 | 04:49 | 05:25 | 06:18 18:39-19:27/48 | 07:12 | 07:07 | 08:04 | 08:32
|16:51 | | 19:4 | 20:41 |21:30 | 21:49  |21:19 | 20:15 | 19:00 |16:51 | 16:03 | 16:03
30 | 08:06 | | 06:56 18:54-19:05/11 | 05:45 | 04:56 | 04:50 | 05:26 | 06:20 18:39-19:27/48 | 07:14 | 07:09 | 08:06 | 08:32
|16:53 | | 19:4 | 20:42 |21:31 | 2149  |21:17 | 20:12 | 18:57 |16:49 [ 16:02 | 16:04
3108:04 | | 06:54 18:50-19:08/18 | | 04:55 | 105:28 | 06:21 18:39-19:26/47 | |07:11 | | 08:32
| 16:55 | | 19:48 | |21:32 | |21:15 | 20:10 | | 16:47 | | 16:05

Sonnenscheinstunden | 251 | 274 | 367 | 419 | 492 | 508 | 511 | 459 | 382 | 329 | 260 | 235
Anzahl Minuten mit Schatten 0 0 29 1033 0 0 0 638 433 0 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
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Projekt:

Parum-Diimmer

SHADOW - Grafischer Kalender pro WEA
Berechnung: 2019PAV00450 GB worst case

WEA 02: GEWIND ENERGY 5.5-158 5500 158.0 LI NH: 161,0 m (Ges:240,

Lizenzierter Anwender:

PAVANA GmbH

Otto-Hahn-Strasse 12-16

DE-25813 Husum

+49 4841 8944 281

Cornelia Kitte / kitte@pavana-wind.com

Berechnet:

02.09.2019 08:08/3.3.247

PAVANA ")

THE WIND & 5ITE EXFERTS. )

WEA 03: GE WIND ENERGY 5.5-158 5500 158.0 LI NH: 161,0 m (Ges:240,
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Schattenrezeptoren

- 1001: Wittenburger Chaussee 6, Wittenddrp - AuBenbereich - 1004: Rotensteiner Weg 5 - AuBenbereich
1002: Alte DorfstraBe 31, Parum - Dorf- und Mischgebiete - 1004a: Rotensteiner Weg 6, Parum - AuBenbereich
- 1003: Rotensteiner Weg 3 (Hinterhof), Parum - Dorf- und Mi- 1006: Alter Siedlerweg 19, Luckwitz - AuBenbereich

windPRO 3.3.247 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk
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Projekt: Lizenzierter Anwender:

Parum-Diimmer PAVANA GmbH PAVANA,™
Otto-Hahn-Strasse 12-16 —

“EMND{SITEEKERIS?
DE-25813 Husum
+49 4841 8944 281
g:eorpelia Kitte / kitte@pavana-wind.com
rechnet:
02.09.2019 08:08/3.3.247
SHADOW - Karte
Berechnung: 2019PAV00450 GB worst case
Stunden/Jahr,
Astron.max.maogl.
0
10
30
100

{dGeabasit DEIOKG/ZSHH 20172018\
powered by geolLis oHE (© 2018), winw.onmapsde -
=/ ¥ -

é.,b

™,

L T e
0 1 2 3 4 km
Karte: TOP25 , MaBstab 1:75.000, Mitte: UTM (north)-WGS84 Zone: 32 Ost: 644.460 Nord: 5.933.880
A Neue WEA & Existierende WEA s Schattenrezeptor

Hohe der Schattenkarte: Hohenlinien: NBS20130125_srmtUTMWGS32_84.wpo (3)
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Projekt: Lizenzierter Anwender:
Parum-Diimmer PAVANA GmbH PAVANA, )
Otto-Hahn-Strasse 12-16 —
DE-25813 Husum
+49 4841 8944 281
Cornelia Kitte / kitte@pavana-wind.com

Berechnet:

02.09.2019 08:09/3.3.247

THE WIND & SITE ExpeRTS. )

SHADOW - Hauptergebnis

Berechnung: 2019PAV00450 VB worst case
Voraussetzungen fiir Berechnung des Schattenwurfs

)
Beschattungsbereich der WEA =)
Schatten nur relevant, wo Rotorblatt mind. 20% der Sonne verdeckt
Siehe WEA-Tabelle
: Sehedsin
Minimale relevante Sonnenhdhe tiber Horizont 3° 1003 =
Tage zwischen Berechnungen 1 Tag(e) > \ e
Berechnungszeitsprung 1 Minuten R /
Die dargestellten Zeiten sind die astronomisch maximal mégliche T/ | gt y * N
Beschattungsdauer, berechnet unter folgenden Annahmen: e X ~BOL
Die Sonne scheint taglich von Sonnenauf- bis -untergang s e - X @_."_ -
Die Rotorfléche steht immer senkrecht zur Sonneneinfallsrichtung © g 502 1004
Die Windenergieanlage/n ist/sind immer in Betrieb 1006 . 1'} i\ GG B
Eine WEA wird nicht berticksichtigt, wenn sie von keinem Teil der 1 | s f/ :\\ —=r .
Rezeptorflache aus sichtbar ist. Die Sichtbarkeitsberechnung basiert auf [ e e N e I 7
den folgenden Annahmen: b ¥elis sl ¥ a ( ;
Verwendete Hohenlinien: Hohenlinien: NBS20130125_srmtUTMWGS32_84.wg = . Fhe” 1
Hindernisse in Berechnung verwendet SEL e 2 \ V{lﬁk i \
Berechnungshohe 4.Gr. fir Karte: 1,5 m 2 NHT005 i
Rasterauflésung: 1,0 m g = TP
Alle Koordinatenangaben in: MaBstab 1:75.000
UTM (north)-WGS84 Zone: 32 % Existierende 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]
BO1 644.347 5.934.260 40,6 NORDEX N149/4.0-4.5 4500 ...Ja  NORDEX N149/4.0-4.5-4.500 4.500 149,0 1640  1.805 10,7
B02 645.105 5.933.810 40,6 NORDEX N149/4.0-4.5 4500 ...Ja  NORDEX N149/4.0-4.5-4.500 4.500 149,0 1640  1.805 10,7

Schattenrezeptor-Eingabe

Nr. Name Ost Nord Z Breite Hohe Hohe Neigung  Ausrichtungsmodus Augenhdhe
0.Gr.  des (2VI)
Fensters 0.Gr.
[m] [m] [m] [m] [°] [m]
1001 Wittenburger Chaussee 6, Wittendorp - AuBenbereich 643.285 5.935.261 470 0,1 0,1 20 90,0 "Gewachshaus-Modus" 2,1
1002 Alte DorfstraBe 31, Parum - Dorf- und Mischgebiete 644.742 5.935.331 450 0,1 01 20 90,0 "Gewachshaus-Modus" 2,1
1003 Rotensteiner Weg 3 (Hinterhof), Parum - Dorf- und Mischgebiete 645.270 5.935.213 45,0 0,1 0,1 2,0 90,0 "Gewachshaus-Modus" 2,1
1004 Rotensteiner Weg 5 - AuBenbereich 646.077 5.933.829 43,0 0,1 0,1 20 90,0 "Gewdchshaus-Modus" 2,1
I004a Rotensteiner Weg 6, Parum - AuBenbereich 646.097 5.933.750 429 0,1 01 20 90,0 "Gewdchshaus-Modus" 2,1
1005 Am Buchenberg 1, Hiilseburg - AuBenbereich 645.303 5.931.744 450 0,1 0,1 20 90,0 "Gewdchshaus-Modus" 2,1
1006 Alter Siedlerweg 19, Luckwitz - AuBenbereich 643.189 5.933.518 40,0 0,1 0,1 20 90,0 "Gewachshaus-Modus" 2,1

Berechnungsergebnisse

Schattenrezeptor
astron. max. mégl. Beschattungsdauer
Nr. Name Stunden/Jahr  Schattentage/Jahr Max.Schattendauer/Tag
[h/a] [d/a] [h/d]
1001 Wittenburger Chaussee 6, Wittenddrp - AuBenbereich 16:53 52 0:25
1002 Alte DorfstraBe 31, Parum - Dorf- und Mischgebiete 11:53 36 0:25
1003 Rotensteiner Weg 3 (Hinterhof), Parum - Dorf- und Mischgebiete 18:04 52 0:27
1004 Rotensteiner Weg 5 - AuBenbereich 28:53 70 0:35
1004a Rotensteiner Weg 6, Parum - AuBenbereich 21:44 48 0:34
1005 Am Buchenberg 1, Hiilseburg - AuBenbereich 0:00 0 0:00
1006 Alter Siedlerweg 19, Luckwitz - AuBenbereich 23:39 61 0:27
Gesamtmenge der max. mogl. Beschattung an Rezeptoren pro WEA
Nr. Name Maximal
[h/a]

BO1 NORDEX N149/4.0-4.5 4500 149.0 10! NH: 164,0 m (Ges:238,5 m) (52)  77:58
BO2 NORDEX N149/4.0-4.5 4500 149.0 0! NH: 164,0 m (Ges:238,5 m) (53)  35:33

Summen in Rezeptortabelle und WEA-Tabelle kénnen sich unterscheiden, da eine WEA gleichzeitig an zwei oder mehr Rezeptoren Beschattung verursachen kann und/oder ein Rezeptor gleichzeitig von
zwei oder mehr WEA beschattet werden kann.
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Projekt: Lizenzierter Anwender:
Parum-Diimmer PAVANA GmbH PAVANA,
Otto-Hahn-Strasse 12-16
DE-25813 Husum
+49 4841 8944 281
Cornelia Kitte / kitte@pavana-wind.com

Berechnet:

02.09.2019 08:09/3.3.247

THE WIND £ SITE EXPERTS. )

SHADOW - Kalender

Berechnung: 2019PAV00450 VB worst caseSchattenrezeptor: 1001 - Wittenburger Chaussee 6, Wittendorp - AuBenbereich
Voraussetzungen fiir Berechnung des Schattenwurfs
Die dargestellten Zeiten sind die astronomisch maximal mégliche Beschattungsdauer, berechnet unter folgenden Annahmen:

Die Sonne scheint taglich von Sonnenauf- bis -untergang

Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung

Die Windenergieanlage/n ist/sind immer in Betrieb

|Januar | Februar | Méarz | April | Mai | Juni | Juli |August | ¥Oktober | | Dezember
1]08:32 | 08:03 09:08 (BO1) | 07:06 | 06: |04:50  05:30 | 06:23 | 07:16 | 07:13 | 08:08 08:44 (BO1)
| 16:06 |16:57 14 09:22 (BO1) | 17:52 | 1 |21:48 | 21:14  ]20:08 | 18:55 | 16:45 |16:01 15  08:59 (BO1)
2108:32 | 08:01 09:11 (BO1) | 07:04 | O ]04:51 | 05:31 | 06:25 | 07:18 | 07:15 | 08:09 08:46 (BO1)
| 16:07 | 16:59 10 09:21 (BO1) | 17:54 | 1 | 21:48 | 21:12 | 20:05 | 18:52 | 16:43 | 16:00 12 08:58 (BO1)
3]08:32 | 07:59 |07:00 |0 ]04:52  ]05:33  |06:27  |07:19 | 07:17 | 08:11 08:47 (B01)
| 16:08 | 17:01 | 17:56 | 1 | 21:48 | 21:10 | 20:03 | 18:50 | 16:41 | 16:00 10 08:57 (BO1)
408:32 | 07:58 | 06:59 |0 |04:53  |05:35  |06:28  |07:21 | 07:19 | 08:12 08:49 (B01)
| 16:10 | 17:03 117:58 | 1 |21:47  [21:08  [20:01 | 18:48 | 16:39 | 15:59 7 08:56 (BO1)
508:32 | 07:56 | 06:57 |0 |04:53  |05:36  |06:30 | 07:23 | 07:21 | 08:14
| 16:11 | 17:05 |18:00 |1 |21:47  |21:06  |19:58 | 18:45 | 16:37 | 15:58
6 08:31 | 07:54 | 06:54 | 06: |04:54 | 05:38  |06:32 |07:25 | 07:23 | 08:15
| 16:12 | 17:07 |18:01 | 19: |21:46  |21:05  |19:56 | 1843 | 16:35 | 15:58
7108:31 | 07:52 106:52 | 06: ]04:55 | 05:40 | 06:34 | 07:27 | 07:25 | 08:16
| 16:13 | 17:09 | 18:03 | 20: |21:45  |21:03  [19:53 | 1840 | 16:33 | 15:57
8] 08:30 09:05 (BO1) | 07:50 | 06:50 | 0 |04:56 | 05:41 | 06:35  |07:28 | 07:27 | 08:18
| 16:15 7 09:12(B01) | 17:11 | 18:05 | 2 | 21:45 | 21:01 | 19:51 | 18:38 | 16:32 | 15:57
9] 08:30 09:04 (BO1) | 07:48 | 06:47 |0 |04:57 0543  |06:37  |07:30 | 07:29 08:40 (BO1) | 08:19
|16:16 10  09:14 (BO1) | 17:13 118:07 | 2 |21:44  [20:59  |19:49 | 18:36  [16:30 11  08:51 (BO1) | 15:57
10 | 08:29 09:03 (BO1) | 07:47 | 06:45 |0 |04:58 0545 | 06:39  |07:32 | 07:31 08:39 (BO1) | 08:20
|16:18 12 09:15(BO1) | 17:15 |18:09 |2 |21:43  |20:57  |19:46 | 18:33  [16:28 14  08:53 (BO1) | 15:56
11 08:28 09:02 (BO1) | 07:45 |06:42 | O |05:00 |05:47  |06:41  |07:3% | 07:33 08:38 (BO1) | 08:21
|16:19 15 09:17 (BO1) | 17:17 | 1811 |2 |21:42  |20:55 19144 [18:31 | 16:226 18 08:56 (BO1) | 15:56
121 08:28 09:01 (BO1) | 07:43 106:40 | Of ]05:01 | 05:48  |06:42 | 07:36 | 07:34 08:37 (BO1) | 08:22
|16:21 17 09:18(BO1) | 17:19 |18:13 |20 |21:41 |20:53 19141 [ 18:29 | 16:225 20  08:57 (BO1) | 15:56
13 ] 08:27 09:01 (BO1) | 07:41 | 06:38 | 06: ]05:02  |05:50 | 06:44 |07:38 | 07:36 08:37 (BO1) | 08:23
| 16:22 18  09:19 (BO1) | 17:21 | 18:15 | 20: | 21:40 | 20:51 | 19:39 | 18:26 | 16:23 21 08:58 (BO1) | 15:56
14| 08:26 09:01 (BO1) | 07:39 | 06:35 | 06: ]05:03  |05:52  |06:46 |07:39 | 07:38 08:36 (BO1) | 08:24
|16:24 19 09:20 (BO1) | 17:23 118:17 | 2 121:39  [20:48  |19:36 | 18:24 [ 16:22 22  08:58 (BO1) | 15:56
15 | 08:25 09:01 (BO1) | 07:37 | 06:3 | 06: |05:04  |05:53 | 06:48 | 07:41 | 07:40 08:36 (BO1) | 08:25
|16:26 20 09:21 (BO1) | 17:25 |18:18 | 20: |21:38 2046 |19:34 [ 18:22  [16:20 23 08:59 (BO1) | 15:56
16 | 08:24 09:01 (BO1) | 07:34 | 06:30 | 06: |05:06 | 05:55 | 06:49 |07:43 | 07:42 08:36 (BO1) | 08:26
|16:27 21 09:22 (BO1) | 17:26 |18:20 |2 |21:37 20144 [19:32  [18:19 | 16:19 23 08:59 (BO1) | 15:56
171 08:23 09:01 (BO1) | 07:32 106:28 | Of ]05:07 | 05:57 |06:51 | 07:45 | 07:44 08:35 (BO1) | 08:27
|16:29 22 09:23 (BO1) | 17:28 |18:22 |2 |21:36 20142 [19:29 | 18:17  |16:17 25  09:00 (BO1) | 15:56
18| 08:22 09:00 (BO1) | 07:30 | 06:26 |0 ]05:08  |05:59 | 06:53 | 07:47 | 07:46 08:35 (BO1) | 08:28
| 16:31 23 09:23(BO1) | 17:30 | 18:24 | 2 | 21:35 | 20:40 | 19:27 | 18:15 | 16:16 25 09:00 (BO1) | 15:56
19 | 08:21 09:00 (BO1) | 07:28 | 06:23 | 06 |05:10 | 06:00 | 06:55 | 07:49 | 07:47 08:36 (BO1) | 08:28
|16:32 24 09:24 (BO1) | 17:32 118:26 | 20: |21:3¢  [20:38  [19:24 | 18:12  |16:14 24  09:00 (BO1) | 15:57
20 | 08:20 09:01 (BO1) | 07:26 | 06:21 | 06 |05:11  |06:02 | 06:56 | 07:51 | 07:49 08:36 (BO1) | 08:29
|16:34 24 09:25 (BO1) | 17:34 |18:28 |2 ]21:32 20:35  [19:22 [ 18:10 | 16:13 25  09:01 (BO1) | 15:57
21 08:19 09:00 (BO1) | 07:24 | 06:18 | O |05:12 | 06:04 |06:58 |07:52 | 07:51 08:36 (B01) | 08:30
|16:36 25  09:25 (BO1) | 17:36 |18:30 | 20: |21:31 20:33 [19:19 [ 18:08  |16:12 25  09:01 (BO1) | 15:57
22 | 08:17 09:01 (BO1) | 07:22 106:16 | 06: ]05:14 | 06:06 |07:00 |07:54 | 07:53 08:37 (BO1) | 08:30
|16:38 25  09:26 (BO1) | 17:38 |18:31 | 20: |21:30  |20:31 [19:17  |18:06 | 16:10 24  09:01 (BO1) | 15:58
231 08:16 09:01 (BO1) | 07:19 |06:13 |0 ]05:15  |06:07  ]07:02  |07:56 | 07:55 08:37 (BO1) | 08:31
| 16:40 24  09:25 (BO1) | 17:40 118:33 | 2 |21:28  |20:29  [19:14 | 18:04 | 16:09 24  09:01 (BO1) | 15:58
24 | 08:15 09:02 (BO1) | 07:17 |06:11 |0 |05:17  |06:09  |07:03  |07:58 | 07:56 08:38 (BO1) | 08:31
|16:41 24 09:26 (BO1) | 17:42 118:35 | 2 |21:27  |20:26  |19:12 | 18:01  [16:08 23  09:01 (BO1) | 15:59
25 | 08:13 09:01 (BO1) | 07:15 | 06:09 |0 |05:18 | 06:11  |07:05  |07:00 | 07:58 08:38 (BO1) | 08:32
|16:43 25 09:26 (BO1) | 17:44 |18:37 | 20: |21:25  |20:24  [19:09 | 16:59 | 16:07 22 09:00 (BO1) | 16:00
26 | 08:12 09:03 (BO1) | 07:13 | 06:06 | 05: |05:20 | 06:13  |07:07 |07:02 | 08:00 08:39 (BO1) | 08:32
|16:45 23 09:26 (BO1) | 17:46 |18:39 | 20: |21:24  |20:22  [19:07  |16:57  |16:06 21 09:00 (BO1) | 16:00
27 | 08:11 09:03 (BO1) | 07:10 106:04 | 0! ]05:22 | 06:14  |07:09 | 07:04  |08:01 08:40 (BO1) | 08:32
|16:47 23 09:26 (BO1) | 17:48 | 1841 |2 |21:22 [20:20  [19:05 | 16:55 | 16:05 20  09:00 (BO1) | 16:01
28 | 08:09 09:03 (BO1) | 07:08 | 06:01 | 05: ]05:23  |06:16  |07:10 | 07:06 | 08:03 08:41 (BO1) | 08:32
| 16:49 22 09:25(BO1) | 17:50 | 18:42 | 20:: | 21:21 | 20:17 | 19:02 | 16:53 | 16:04 19  09:00 (BO1) | 16:02
29 | 08:08 09:05 (BO1) | | 06:59 | 05: |05:25  |06:18  |07:12  |07:08 | 08:05 08:42 (BO1) | 08:32
|16:51 21 09:26 (BO1) | 119:44 | 2 ]21:19  [20:15  [19:00 | 16:51 [ 16:03 18  09:00 (BO1) | 16:03
30 | 08:06 09:05 (BO1) | | 06:56 | 05: |05:26  |06:20 | 07:14 | 07:10 | 08:06 08:43 (BO1) | 08:33
|16:53 20 09:25 (BO1) | |19:46 | 20: |21:17  20:13 1857  |16:49 | 16:02 16  08:59 (BO1) | 16:04
31 | 08:04 09:06 (BOY) | |06:54 | |05:28  |06:21 | joz:l | | 08:33
|16:55 18 09:24 (BO1) | |19:48 | |21:15  20:10 | |16:47 | | 16:05
Sonnenscheinstunden | 251 | 274 | 367 | | 511 | 459 | 382 | 329 | 260 | 235
astr.max.mdgl.Beschattung | 482 | 24 | | | | | | | 463 | 44
Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergegeben (Sommerzeit wie Bezugsjahr):
Tag im Monat Sonnenaufgang  (SS:MM) Zeitpunkt (SS:MM) Schattenanfang (WEA mit erstem Schatten)

Sonnenuntergang (SS:MM) Minuten mit Schatten Zeitpunkt (SS:MM) Schattenende (WEA mit letztem Schatten)
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Projekt: Lizenzierter Anwender:
Parum-Diimmer PAVANA GmbH PAVANA,
Otto-Hahn-Strasse 12-16 —
DE-25813 Husum
+49 4841 8944 281
Cornelia Kitte / kitte@pavana-wind.com

Berechnet:

02.09.2019 08:09/3.3.247

THE WIND £ SITE EXPERTS. )

SHADOW - Kalender

Berechnung: 2019PAV00450 VB worst caseSchattenrezeptor: 1002 - Alte DorfstraBe 31, Parum - Dorf- und Mischgebiete
Voraussetzungen fiir Berechnung des Schattenwurfs
Die dargestellten Zeiten sind die astronomisch maximal mégliche Beschattungsdauer, berechnet unter folgenden Annahmen:

Die Sonne scheint taglich von Sonnenauf- bis -untergang

Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung

Die Windenergieanlage/n ist/sind immer in Betrieb

|Januar | Februar |Maérz | April | Mai | Juni | Juli | August | Sep befOktober |No ber| D I
1]08:32 13:45 (BO1) | 08:03  |07:06  |06:51  |05:43 | 04:54 | 04:50  |05:30 | 06:23 | 07:16 | 07:13 | 08:08
|16:06 21 14:06 (BO1) | 16:57  |17:52  |19:50  |20:44  |21:34  |21:48 | 21:14 | 20:08 | 18:55 | 1645 | 16:01
2| 08:32 13:46 (BO1) | 08:01 | 07:04  |06:49  |05:41 | 0453  |04:551  |05:31 | 06:25 | 07:18 | 07:15 | 08:09
|16:07 20 14:06 (BO1) | 16:59  |17:54  |19:51  |20:46  |21:35  |21:48  |21:12 [ 20:05 | 18:52 | 1643 | 16:00
3 08:32 13:47 (BO1) | 07:59  |07:01  |06:47  |05:39 | 0452  |04:552  |05:33  |06:27  |07:19 | 07:17 | 08:11
| 16:08 18 14:05(BO1) | 17:01  [17:56  |19:53  |20:48  |21:36  |21:48  |21:10 [ 20:03  |18:50 | 16:41 | 16:00
4| 08:32 13:48 (BO1) | 07:58 | 06:59 | 06:44  |05:37 | 0451  |04:552  |05:34 | 06:28 | 07:21 | 07:19 | 08:12 13:40 (BO1)
|16:09 17  14:05(BO1) | 17:03  |17:58  |19:55  |20:50  |21:37  |21:47 | 21:08 | 20:01  |18:47  |16:39 | 15:59 6  13:46 (BO1)
5| 08:31 13:49 (BO1) | 07:56 | 06:57  |06:42  |05:35 | 0451  |04:53  |05:36 | 06:30 | 07:23 | 07:21 | 08:14 13:38 (BO1)
|16:11 15 14:04(BO1) | 17:05  |17:59  |19:57  |20:51  |21:38  |21:47 | 21:06 | 19:58 | 18:45  |16:37  |15:58 10  13:48 (B01)
6 | 08:31 13:51 (BO1) | 07:54 | 06:54  |06:39  |05:33 | 0450 | 04:54  |05:38 | 06:32  |07:25 | 07:23 | 08:15 13:37 (BO1)
|16:12 13 14:04(BO1) | 17:07  |18:01  [19:59  |20:53  |21:39  |21:46  |21:04 | 19:56 | 18:43  |16:35  |15:58 13 13:50 (B01)
7| 08:31 13:53(BO1) | 07:52 | 06:52  |06:37  |05:31 | 04:49  |04:55  |05:40 | 06:34 | 07:27 | 07:25 | 08:16 13:36 (BO1)
|16:13 10  14:03(BO1) | 17:09  |18:03  |20:01  |20:55  |21:40  |21:45  |21:03  |19:53  |18:140  |16:33  |15:557 15  13:51(B01)
8 | 08:30 13:56 (BO1) | 07:50 | 06:49 | 06:35 | 05:29 | 04:49  |04:56  |05:41 | 06:35 | 07:28 | 07:27 | 08:17 13:36 (BO1)
| 16:15 6 14:02(BO1) | 17:11  |18:05  |20:02  |20:57 | 21:41  |21:45  |21:01  [19:551  |18:38  |16:32 | 1557 17  13:53(BO1)
9 | 08:30 |07:48 | 06:47 | 06:32 | 05:27 | 0448 | 0457 | 0543  |06:37 | 07:30 | 07:29 | 08:19 13:36 (BO1)
| 16:16 |17:13 | 18:07  |20:04  |20:58  |21:42  |21:44  |20:59  [19:49  |18:35 | 16:30 | 15:57 18  13:54 (BO1)
10 | 08:29 |07:46 | 06:45 | 06:30 | 05:25 | 04148 | 0458 | 0545  |06:39 | 07:32 | 07:31 | 08:20 13:35 (BO1)
| 16:18 |17:15 | 18:09  |20:06  |21:00  |21:43  |21:43  |20:57  |19:46 | 18:33 | 16:28 | 15:56 20  13:55(B01)
11| 08:28 | 07:44 | 06:42 | 06:27 | 05:24 | 0447 | 0459 | 05:46  |06:41 | 07:34 | 07:32 | 08:21 13:35 (BO1)
| 16:19 |17:16 | 18:11  |20:08  |21:02  |21:44  |21:42  |20:55  [19:44 | 18:31 | 16:26 | 15:56 21  13:56 (BO1)
12 | 08:28 |07:43 | 06:40 | 06:25 | 05:22 | 0447 | 05:01 | 0548  |06:42 | 07:36 | 07:3% | 08:22 13:35 (BO1)
| 16:21 |17:18 | 1813 |20:10 | 21:04 | 21:44 | 2141  |20:53 [19:41 [ 18:28 | 16:25 | 15:56 21  13:56 (BO1)
13 | 08:27 |07:41 | 06:38 | 06:23 | 05:20 | 04146  |05:02 | 05:550  |06:44 | 07:37 | 07:36 | 08:23 13:35 (BO1)
| 16:22 |17:20 | 1815  |20:12 | 21:05 | 21:45  |21:40  [20:50  [19:39 | 18:26 | 16:23 | 15:56 22  13:57 (BO1)
14 | 08:26 |07:39 | 06:35 | 06:20 | 05:18 | 04146  |05:03 | 05:52  |06:46 | 07:39 | 07:38 | 08:24 13:36 (BO1)
| 16:24 |17:22 | 1816  |20:13 | 21:07 | 21:46  |21:39  |20:48  [19:36 | 18:24 | 16:21 | 15:56 23 13:59 (BO1)
15 | 08:25 |07:36 | 06:33 | 06:18 | 05:17 | 04146  |05:04 | 05:53  |06:48 | 07:41 | 07:40 | 08:25 13:35 (BO1)
| 16:25 |17:24 | 18:18  |20:15 | 21:09 | 21:46  |21:38  |20:46  [19:34 | 18:21 | 16:20 | 15:56 23  13:58 (BO1)
16 | 08:24 |07:34 | 06:30 | 06:16 | 05:15 | 04146  |05:06 | 05:55  |06:49 | 07:43 | 07:42 | 08:26 13:36 (BO1)
| 16:27 |17:26 | 18:20  |20:17 | 21:10 | 21:47 | 21:37  |20:44  [19:31 [ 18:19 | 16:18 | 15:56 23  13:59 (BO1)
17 | 08:23 |07:32 | 06:28 | 06:14 | 05:13 | 04146  |05:07 | 0557  |06:51 | 07:45 | 07:44 | 08:27 13:36 (BO1)
| 16:29 |17:28 | 18:22  |20:19  |21:12 | 2147 |21:36  |20:42  [19:29 | 18:17 | 16:17 | 15:56 24  14:00 (BO1)
18 | 08:22 |07:30 | 06:25 | 06:11 | 05:12 | 04146 | 05:08 | 05:59  |06:53 | 07:47 | 07:46 | 08:28 13:37 (BO1)
| 16:31 |17:30 | 18:224  |20:21 | 21:14 | 21:48 | 21:35  |20:40  [19:27 | 18:15 | 16:16 | 15:56 24  14:01 (BO1)
19 | 08:21 |07:28 | 06:23 | 06:09  |05:10 | 04146  |05:10 | 06:00  |06:55 | 07:49 | 07:47 | 08:28 13:37 (BO1)
| 16:32 |17:32 | 18:26  |20:22 | 21:15 | 21:48 | 21:34  |20:38  [19:24 | 18:12 | 16:14 | 1557 25  14:02 (BO1)
20 | 08:20 |07:26 | 06:21 | 06:07  |05:09 | 0446  |05:11 | 06:02  |06:56 | 07:50 | 07:49 | 08:29 13:37 (BO1)
| 16:34 |17:3% | 18:28  |20:24 | 21:17 | 21:49 | 21:32 |20:35 [19:22 [ 18:10 | 16:13 | 15:57 25  14:02 (BO1)
21| 08:19 |07:24 | 06:18 | 06:04 | 05:07 | 0446  |05:12 | 06:04 |06:58  |07:52 | 07:51 | 08:30 13:38 (BO1)
| 16:36 |17:36 | 18:29  |20:26 | 21:18  [21:49  |21:31  [20:33  [19:19 | 18:08 | 16:11 | 1557 25  14:03 (BO1)
22 | 08:17 |07:22 | 06:16 | 06:02  |05:06 | 0446  |05:14 | 06:06  |07:00 |07:54 | 07:53 | 08:30 13:38 (BO1)
| 16:38 |17:38 1831  |20:28  |21:20 | 21:49  |21:330  [20:31  [19:17 | 18:06 | 16:10 | 15:58 25  14:03 (BO1)
23 | 08:16 |07:19 | 06:13 | 06:00 | 05:04 | 0446  |05:15 | 06:07  |07:02  |07:56 | 07:54 | 08:31 13:39 (BO1)
| 16:40 |17:40 1833 |20:30  |21:21 [ 21:49  |21:28  [20:29  [19:14 | 18:04 | 16:09 | 15:58 25  14:04 (BO1)
24 | 08:15 |07:17 | 06:11 | 05:58  |05:03 | 0447  |05:17  |06:09  |07:03 |07:58 | 07:56 | 08:31 13:39 (BO1)
| 16:41 |17:42 1835  |20:32 | 21:23 | 21:49  |21:27  |20:26  [19:12  [18:01 | 16:08 | 15:59 25  14:04 (BO1)
25 | 08:13 |07:15 | 06:08  |05:56  |05:02 | 0447  |05:18  |06:11  |07:05  |07:00 |07:58 | 08:32 13:39 (BO1)
| 16:43 |17:44 1837  |20:33 | 21:24 | 21:49 | 21:25  [20:224  [19:09 | 16:59 | 16:07 | 16:00 25  14:04 (BO1)
26 | 08:12 |07:13 | 06:06  |05:53  |05:01  |0447  |05:20 |06:13  |07:07  |07:02  |08:00 |08:32 13:40 (BO1)
| 16:45 |17:46 | 18:39  |20:35 | 21:26 | 21:49  |21:24  |20:22  [19:07 | 16:57 | 16:06 | 16:00 24  14:04 (BO1)
27 | 08:11 |07:10 | 06:04  |05:551  |04:59 | 0448  |05:21 | 06:14  |07:09 | 07:04 | 08:01  |08:32 13:41 (BO1)
| 16:47 |17:48 | 1840  |20:37  |21:27 | 21:49 | 21:22  [20:20  [19:04 | 16:55 | 16:05 | 16:01 24  14:05 (BO1)
28 | 08:09 |07:08 | 06:01  |05:49  |04:58 | 0448  |05:23 | 06:16  |07:10  |07:06  |08:03 | 08:32 13:42 (BO1)
| 16:49 |17:50 | 1842  |20:39 | 21:29 [ 21:49  |21:220  |[20:17  [19:02 | 16:53 | 16:04 | 16:02 23  14:05 (BO1)
29 | 08:07 | |06:59 | 05:47 | 04:57 | 0449 | 05:25 | 06:18  |07:12 | 07:08 | 08:05 | 08:32 13:43 (BO1)
| 16:51 | |19:44  |20:41 | 21:30 | 21:49 | 21:19  |20:15  [19:00 | 16:51 | 16:03 | 16:03 23  14:06 (BO1)
30 | 08:06 | | 06:56 | 05:45 | 04:56 | 0450 | 05:26 | 06:20  |07:14 | 07:09 | 08:06 | 08:32 13:44 (BO1)
| 16:53 | |19:46  |20:42 | 21:31 | 21:49  |21:17  |20:13 [ 1857 | 16:49 | 16:02 | 16:04 22 14:06 (BO1)
31 | 08:04 | | 06:54 | |04:55 | |05:28 | 06:21 | jo7:11 | | 08:32 13:43 (BO1)
| 16:55 | | 19:48 | |21:32 | |21:15  |20:10 | | 16:47 | | 16:05 22 14:05 (BO1)
Sonnenscheinstunden | 251 | 274 | 367 | 419 | 493 | 508 | 511 | 459 | 382 | 329 | 260 | 235
astr.max.mogl.Beschattung | 120 | | | | | | | | | | | 593
Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergegeben (Sommerzeit wie Bezugsjahr):
Tag im Monat Sonnenaufgang  (SS:MM) Zeitpunkt (SS:MM) Schattenanfang (WEA mit erstem Schatten)

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

windPRO 3.3.247 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk 02.09.2019 08:14 / 3 WI nd PRO .



Projekt: Lizenzierter Anwender:
Parum-Diimmer PAVANA GmbH PAVANA,
Otto-Hahn-Strasse 12-16 —
DE-25813 Husum
+49 4841 8944 281
Cornelia Kitte / kitte@pavana-wind.com

Berechnet:

02.09.2019 08:09/3.3.247

THE WIND £ SITE EXPERTS. )

SHADOW - Kalender

Berechnung: 2019PAV00450 VB worst caseSchattenrezeptor: 1003 - Rotensteiner Weg 3 (Hinterhof), Parum - Dorf- und Mischgebiete
Voraussetzungen fiir Berechnung des Schattenwurfs
Die dargestellten Zeiten sind die astronomisch maximal mégliche Beschattungsdauer, berechnet unter folgenden Annahmen:

Die Sonne scheint taglich von Sonnenauf- bis -untergang

Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung

Die Windenergieanlage/n ist/sind immer in Betrieb

|Januar | Februar | Mérz | April | Mai | Juni |Juli |August | SeptembefOktober |November | Dezember
108:32 | 08:03 15:30 (BO1) | 07:06 | 06:51  |05:43  |04:54 | 04:50 | 05:29 | 06:23 | 07:16 | 07:13 | 08:08
| 16:06 |16:57 25 15:55(BO1) | 17:52 | 19:50  |20:44  |21:34 | 21:48  [21:14 | 20:08 | 18:555 | 16:45 | 16:01
2108:32 | 08:01 15:31 (B01) | 07:03  |06:49  |05:41  |04:53  |04:51 | 05:31 | 06:25 | 07:17 | 07:15 | 08:09
| 16:07 |16:59 23 15:54(BO1) | 17:54 | 19:51  |20:46  |21:35 | 21:48  [21:12  [20:05 | 18:52 | 16:43 | 16:00
3108:32 | 07:59 15:33(B01) | 07:01 | 06:47  |05:39  |04:52  [04:52 | 05:33  |06:27  |07:19 | 07:17 | 08:11
| 16:08 |17:00 21 15:54(BO1) | 17:56 | 19:53  |20:48  |21:36  |21:48  [21:10  |20:03 | 18:50 | 16:41 | 16:00
4108:32 | 07:58 15:34 (BO1) | 06:59 | 06:44  [05:37  [04:51  |04:52 | 05:34 [ 06:28 | 07:21 | 07:19 15:10 (BO1) | 08:12
| 16:09 |17:03 19 15:53(BO1) | 17:58 | 19:55  |20:50  |21:37  |21:47  |21:08  |20:01 | 18:47 | 16:39 7 15:17 (B01) | 15:59
5108:31 | 07:56 15:36 (B01) | 06:57 | 06:42  |05:35  [04:51  |04:53 | 05:36 | 06:30 | 07:23 | 07:21 15:07 (BO1) | 08:13
| 16:11 |17:05 16 15:52(BO1) | 17:59  |19:57  [20:51  |21:38  |21:47  |21:06  |19:58 | 18:45  [16:37 13  15:20 (BO1) | 15:58
6 | 08:31 | 07:54 15:38 (B01) | 06:54 | 06:39  |05:33  [04:50 | 04:54 | 05:38 | 06:32 | 07:25 | 07:23 15:05 (BO1) | 08:15
| 16:12 |17:07 12 1550 (BO1) | 18:01  |19:59  |20:53  |21:39  |21:46  |21:04 | 19:56 | 18:43 | 16:35 17  15:22 (BO1) | 15:58
7108:31 | 07:52 15:42 (B0O1) | 06:52 | 06:37  |05:31  |04:49  |04:55 | 05:40 | 06:34 | 07:26 | 07:25 15:04 (BO1) | 08:16
| 16:13 | 17:09 4 1546 (BO1) | 18:03  [20:01  |20:55  |21:40 | 21:45  [21:02 | 19:53 | 18:40 | 16:33 19  15:23(BO1) | 15:57
8 | 08:30 | 07:50 |06:49 | 06:35  |05:29  |04:49 | 04:56 | 05:41 | 06:35 | 07:28 | 07:27 15:03 (BO1) | 08:17
| 16:15 | 17:10 |18:05  |20:02  [20:57  [21:41  |21:45  |21:01 | 19:51  [18:38  [16:32 21  15:24(BO1) | 15:57
9 108:30 | 07:48 | 06:47  |06:32  |05:27  |04:48 | 04:57 | 05143 [ 06:37 | 07:30 | 07:29 15:02 (BO1) | 08:19
| 16:16 | 17:12 |18:07  |20:04  |20:58  |21:42  |21:44  |20:59 | 19:49  |18:35  |16:30 23  15:25(BO1) | 15:57
10 | 08:29 | 07:46 | 06:45  |06:30  |05:225  |04:48 | 04:58 | 05:45 | 06:39 | 07:32 | 07:31 15:01 (BO1) | 08:20
| 16:18 | 17:14 |18:09  |20:06  [21:00  |21:43  [21:43  |20:57 | 19:46  |18:33  |16:28 25  15:26 (BO1) | 15:56
11 ] 08:28 | 07:44 |06:42  |06:27 | 05:224  |04:47 | 04:59 | 05:46 | 06:41 | 07:3¢ | 07:32 15:01 (BO1) | 08:21
| 16:19 | 17:16 |18:11  |20:08  [21:02  [21:44  |21:42  |20:55 | 1944 1831  |16:226 25  15:26 (BO1) | 15:56
12 ] 08:28 | 07:42 | 06:40 | 06:25  |05:22  |04:47  |05:01 | 05:48 | 06:42 |07:36 | 07:34 15:00 (BO1) | 08:22
| 16:21 | 17:18 |18:13  |20:10 | 21:04  [21:44  |21:41  [20:52 [ 1941  [18:28  |16:25 26  15:26 (BO1) | 15:56
13| 08:27 15:33 (BO1) | 07:40 |06:38  |06:23  [05:20 | 04:46 [ 05:02 | 05:50 | 06:44 | 07:37 | 07:36 15:01 (BO1) | 08:23
| 16:22 8  15:41(B01) | 17:20 |18:15  |20:12  |21:05  [21:45  |21:40  |20:50 [ 19:39  |18:26  |16:23 27  15:28 (BO1) | 15:56
14 | 08:26 15:32 (BO1) | 07:38 |06:35  |06:20  |05:18  [04:46 | 05:03 | 05:52 | 06146 |07:39 | 07:38 15:01 (BO1) | 08:24
|16:24 12 15:44 (BO1) | 17:22 |18:16  |20:13  |21:07  |21:46  |21:39  |20:48 | 19:36  |18:24  |16:221 27  15:28(BO1) | 15:56
15| 08:25 15:31 (BO1) | 07:36 |06:3  |06:18  |05:17  |04:46 | 05:04 | 05:53 | 06:48 | 07:41 | 07:40 15:01 (BO1) | 08:25
|16:25 14 15:45(BO1) | 17:24 |18:18  |20:15  [21:09  |21:46  [21:38  |20:46 | 19:3¢  |18:221  |16:220 27  15:28 (BO1) | 15:56
16 | 08:24 15:30 (BO1) | 07:34 |06:30 | 06:16  |05:15  |04:46 | 05:05 | 05:55 | 06:49 | 07:43 | 07:42 15:01 (BO1) | 08:26
|16:27 17  15:47 (BO1) | 17:26 |18:20  [20:17  [21:10  [21:47  |21:337  |20:44 [ 19:31 1819  |16:18 27  15:28 (BO1) | 15:56
17 ] 08:23 15:30 (BO1) | 07:32 |06:28 | 06:13  |05:13  |04:46  |05:07 | 05:57 | 06:51 | 07:45 | 07:44 15:02 (BO1) | 08:27
|16:29 19  15:49 (BO1) | 17:28 |18:22  |20:19 |22 [21:47  |21:336  |20:42 [ 19:229  |18:17  |16:17 26  15:28 (BO1) | 15:56
18 | 08:22 15:29 (BO1) | 07:30 |06:25  |06:11  [05:12  |04:46 [ 05:08 | 05:59 | 06:53 | 07:47 | 07:45 15:02 (BO1) | 08:28
|16:31 20  15:49 (BO1) | 17:30 |18:24  |20:21 | 21:14  |21:48  |21:335  [20:40 | 19:226 | 18:15  |16:15 26  15:28 (BO1) | 15:56
19 | 08:21 15:29 (BO1) | 07:28 |06:23  |06:09  |05:10  [04:46 | 05:10 | 06:00 | 06:54 | 07:49 | 07:47 15:03 (BO1) | 08:28
|16:32 21 15:50 (BO1) | 17:32 |18:26  |20:22  |21:15  |21:48  |21:33  |20:38 | 19:224  |18:12  |16:14 25  15:28(BO1) | 15:57
20 | 08:20 15:29 (BO1) | 07:26 | 06:21 | 06:07  |05:09 |04:46 | 05:11 | 06:02 | 06:56 | 07:50 | 07:49 15:03 (BO1) | 08:29
|16:3¢ 23 15:52 (BO1) | 17:34 |18:28  [20:24  |21:17  [21:49  [21:32  [20:35 [ 19:22  [18:10  |16:13 25  15:28 (BO1) | 15:57
21| 08:19 15:28 (BO1) | 07:24 | 06:18 | 06:04  |05:07 |04:46  |05:12 | 06:04 |06:58 | 07:52 | 07:51 15:04 (BO1) | 08:30
|16:36 24  15:52(BO1) | 17:36 |18:29  |20:26  |21:18  [21:49  |21:331  [20:33 [ 19:19  [18:08  |16:11 24  15:28 (BO1) | 15:57
22 | 08:17 15:28 (BO1) | 07:22 | 06:16  |06:02  |05:06 |04:46 | 05:14 | 06:06 |07:00 | 07:54 | 07:53 15:05 (BO1) | 08:30
|16:33 25 15:53(BO1) | 17:38 |18:31  20:28  [21:20  [21:49  [21:29  [20:31 [ 19:17  |18:06  |16:10 23  15:28 (BO1) | 15:58
23 08:16 15:28 (BO1) | 07:19 | 06:13  |06:00  |05:04  |04:46  |05:15 | 06:07 |07:02 |07:56 | 07:54 15:06 (BO1) | 08:31
|16:39 25 15:53 (BO1) | 17:40 |18:33  |20:30  |21:21  [21:49  |21:28  [20:29 | 19:14  [18:03  |16:09 21  15:27 (BO1) | 15:58
24 | 08:15 15:28 (BO1) | 07:17 |06:11  |05:58  [05:03  |04:47 | 05:17 | 06:09  |07:03 |07:58 | 07:56 15:06 (BO1) | 08:31
|16:41 26  15:54 (BO1) | 17:42 |18:35  |20:32  [21:23  [21:49  |21:27  |20:226 | 19:12  |18:01  |16:08 20  15:26 (BO1) | 15:59
25 | 08:13 15:28 (BO1) | 07:15 | 06:08  |05:56  |05:02  |04:47 | 05:18 | 06:11  |07:05 |07:00 | 07:58 15:07 (BO1) | 08:31
|16:43 26  15:54 (BO1) | 17:44 |18:37  |20:33  [21:24  [21:49  [21:25  [20:24 [ 19:09  |16:59  |16:07 19  15:26 (BO1) | 15:59
26 | 08:12 15:28 (BO1) | 07:13 | 06:06  |05:53  |05:01 |04:47 |05:20 | 06:13  |07:07  |07:02 | 08:00 15:08 (BO1) | 08:32
|16:45 27  15:55(B01) | 17:46 |18:39  [20:35  [21:26  [21:49  |21:24  [20:22 [ 19:07  |16:557  |16:06 17  15:25(BO1) | 16:00
27 | 08:10 15:28 (BO1) | 07:10 | 06:04  |05:51  |04:59  |04:48 | 05:21 | 06:14  |07:09 | 07:04 | 08:01 15:10 (BO1) | 08:32
|16:47 27  15:55(B01) | 17:48 |18:40  20:37 2127 [21:49  |21:22  [20:19 [ 19:04  |16:55  |16:05 15  15:25(BO1) | 16:01
28 | 08:09 15:28 (BO1) | 07:08 |06:01  |05:49  |04:58  |04:48  [05:23 | 06:16 | 07:10  |07:06 | 08:03 15:12 (BO1) | 08:32
|16:149 27  15:55(B01) | 17:50 |18:42  |20:39  |21:28  [21:49  [21:20  [20:17 [ 19:02  |16:53  |16:04 12 15:24 (BO1) | 16:02
29 | 08:07 15:29 (BO1) | | 06:59  |05:47  |04:57  |04:49 | 05:25 | 06:18 | 07:12 | 07:08 | 08:05 15:14 (BO1) | 08:32
|16:51 27  15:56 (BO1) | |19:44  |20:41  [21:30  [21:49  [21:19  |20:15 [ 19:00 | 16:51 | 16:03 8  15:22 (B01) | 16:03
30 | 08:06 15:30 (BO1) | | 06:56 | 05:45  |04:56  [04:49 | 05:26 | 06:20 | 07:14 | 07:09 | 08:06 | 08:32
|16:53 26  15:56 (BO1) | |19:46  |20:42  [21:331  [21:49  [21:17  |20:12 | 18:57 | 16:49 | 16:02 | 16:04
31| 08:04 15:30 (BO1) | | 06:54 | | 04:55 | |05:28  |06:21 | |07:11 | | 08:32
|16:55 25 15:55(B01) | |19:48 | |21:32 | |21:15  |20:10 | |16:47 | | 16:05
Sonnenscheinstunden | 251 | 274 | 367 | 419 | 493 | 508 | 511 | 459 | 38 | 329 | 260 | 235

astr.max.mogl.Beschattung | 419 | 120 | | | | | | | | | 545 |
Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergegeben (Sommerzeit wie Bezugsjahr):
Tag im Monat Sonnenaufgang  (SS:MM) Zeitpunkt (SS:MM) Schattenanfang (WEA mit erstem Schatten)

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

Parum-Diimmer

SHADOW - Kalender

Lizenzierter Anwender:

PAVANA GmbH

Otto-Hahn-Strasse 12-16

DE-25813 Husum
+49 4841 8944 281

PAVANA,

THE WIND & SITE ExpeRTS. )

Cornelia Kitte / kitte@pavana-wind.com

Berechnet:

02.09.2019 08:09/3.3.247

Berechnung: 2019PAV00450 VB worst caseSchattenrezeptor: 1004 - Rotensteiner Weg 5 - AuBenbereich
Voraussetzungen fiir Berechnung des Schattenwurfs

Die dargestellten Zeiten sind die astronomisch maximal mégliche Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint taglich von Sonnenauf- bis -untergang

Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung

Die Windenergieanlage/n ist/sind immer in Betrieb

|Januar
1 08:32
| 16:06
2] 08:32
| 16:07
3] 08:32
| 16:08
4| 08:32
| 16:09
5] 08:31
| 16:11
6 | 08:31
| 16:12
7 | 08:30
| 16:13
8| 08:30
| 16:15
9| 08:29
| 16:16
10 | 08:29
| 16:18
11 | 08:28
| 16:19
12 | 08:27
| 16:21
13| 08:27
| 16:22
14 | 08:26
| 16:24
15 | 08:25
| 16:25
16 | 08:24
| 16:27
17 | 08:23
| 16:29
18 | 08:22
| 16:31
19 ] 08:21
| 16:32
20 | 08:20
| 16:34
21| 08:18
| 16:36
22 | 08:17
| 16:38
23] 08:16
| 16:39
24| 08:15
| 16:41
251 08:13
| 16:43
26 | 08:12
| 16:45
27 | 08:10
| 16:47
28 | 08:09
| 16:49
29 | 08:07
| 16:51
30 | 08:06
| 16:53
31| 08:04
| 16:55
Sonnenscheinstunden | 251

astr.max.mogl.Beschattung |

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

Tag im Monat Sonnenaufgang

| Februar

8:03
6:57
8:01
6:59
7:59
7:01
7:57

NN
owno
Ao ®

7:54
7:07

NN
[LE=-X4
SON

HOHOHOHLORLOROHOHOHLORLRORLRORO
NNNNNYY
D= D= D
NODDON

7:18

(SS:MM)

Sonnenuntergang (SS:MM)

| Marz | April
| 07:06 | 06:51
| 17:52 | 19:50
| 07:03 | 06:49
| 17:54 | 19:51
| 07:01 | 06:47
| 17:56 | 19:53
| 06:59 | 06:44
| 17:57 | 19:55
| 06:56 | 06:42
| 17:59 | 19:57
| 06:54 | 06:39
| 18:01 | 19:59
| 06:52 | 06:37
| 18:03 | 20:00
| 06:49 | 06:35
| 18:05 | 20:02
| 06:47 | 06:32
| 18:07 | 20:04
| 06:45 | 06:30
| 18:09 | 20:06
| 06:42 | 06:27
| 18:11 | 20:08
| 06:40 | 06:25
| 18:13 | 20:10
| 06:37 | 06:23
| 18:15 | 20:11
| 06:35 | 06:20
| 18:16 | 20:13
| 06:33 | 06:18
| 18:18 | 20:15
| 06:30 | 06:16
| 18:20 | 20:17
| 06:28 | 06:13
| 18:22 | 20:19
| 06:25 | 06:11
| 18:24 | 20:21
| 06:23 | 06:09
| 18:26 | 20:22
| 06:21 | 06:07
| 18:27 | 20:24
| 06:18 | 06:04
| 18:29 | 20:26
| 06:16 | 06:02
| 18:31 | 20:28
| 06:13 | 06:00
| 18:33 | 20:30
| 06:11 | 05:58
| 18:35 | 20:31
| 06:08 | 05:56
| 18:37 | 20:33
| 06:06 | 05:53
| 18:39 | 20:35
| 06:04 | 05:51
| 18:40 | 20:37
| 06:01 | 05:49
| 18:42 | 20:39
| 06:59 | 05:47
| 19:44 | 20:41
| 06:56 18:54 (B02) | 05:45
| 19:46 11 19:05 (B02) | 20:42
| 06:54 18:50 (B02) |

| 19:48 18 19:08 (B02) |

| 367 | 419
|

29

Minuten mit Schatten

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

windPRO 3.3.247 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk

22

26

28

30

32

33

33

35

35

35

35

34

34

32

31

30

28

25

26

27

25

16

19

19

19

20

20

18

18

17

802

| Mai

18:48 (B02) | 05:43
19:10 (B02) | 20:44
18:45 (B02) | 05:41
19:11 (B02) | 20:46
18:44 (B02) | 05:39
19:12 (B02) | 20:48
18:43 (B02) | 05:37
19:13 (B02) | 20:50
18:41 (B02) | 05:35
19:13 (B02) | 20:51
18:41 (B02) | 05:33
19:14 (B02) | 20:53
18:40 (B02) | 05:31
19:13 (B02) | 20:55
18:39 (B02) | 05:29
19:14 (B02) | 20:57
18:39 (B02) | 05:27
19:14 (B02) | 20:58
18:38 (B02) | 05:25
19:13 (B02) | 21:00
18:38 (B02) | 05:24
19:13 (B02) | 21:02
18:39 (B02) | 05:22
19:13 (B02) | 21:04
18:39 (B02) | 05:20
19:13 (B02) | 21:05
18:39 (B02) | 05:18
19:11 (B02) | 21:07
18:39 (B02) | 05:17
19:10 (B02) | 21:09
18:40 (B02) | 05:15
19:10 (B02) | 21:10
18:41 (B02) | 05:13
19:09 (B02) | 21:12
18:41 (B02) | 05:12
19:06 (B02) | 21:13
18:43 (B02) | 05:10
19:54 (BO1) | 21:15
18:45 (B02) | 05:09
19:56 (BO1) | 21:17
18:48 (B02) | 05:07
19:58 (BO1) | 21:18
19:44 (BO1) | 05:06
20:00 (BO1) | 21:20
19:42 (BO1) | 05:04
20:01 (BO1) | 21:21
19:42 (BO1) | 05:03
20:01 (BO1) | 21:23
19:42 (BO1) | 05:02
20:01 (BO1) | 21:24
19:41 (BO1) | 05:01
20:01 (BO1) | 21:26
19:41 (BO1) | 04:59
20:01 (BO1) | 21:27
19:42 (BO1) | 04:58
20:00 (BO1) | 21:28
19:42 (BO1) | 04:57
20:00 (BO1) | 21:30
19:42 (BO1) | 04:56
19:59 (BO1) | 21:31
| 04:55
| 21:32
| 492
[

15

12

33

02.00201908:14/5  WINAPRO .

| Juni

19:43 (B01) | 04:54
19:58 (B01) | 21:33
19:44 (B01) | 04:53
19:56 (B01) | 21:35
19:47 (BO1) | 04:52
19:53 (B01) | 21:36

| 04:51
21:37
04:51
21:38
04:50
21:39
04:49
21:40
04:49
21:41
04:48
21:42
04:48
21:43
04:47
21:44
04:47
21:44
04:46
21:45
04:46
21:46
04:46
21:46
04:46
21:47
04:46
21:47
04:46
21:48
04:46
21:48
04:46
21:48
04:46
21:49
04:46
21:49
04:46
21:49
04:47
21:49
04:47
21:49
04:47
21:49
04:48
21:49
04:48
21:49
04:49
21:49
04:50
21:48

|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
| 508
|

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



Projekt:

Parum-Diimmer

SHADOW - Kalender

Lizenzierter Anwender:

PAVANA GmbH

Otto-Hahn-Strasse 12-16

DE-25813 Husum
+49 4841 8944 281

PAVANA,

THE WIND & SITE ExpeRTS. )

Cornelia Kitte / kitte@pavana-wind.com

Berechnet:

02.09.2019 08:09/3.3.247

Berechnung: 2019PAV00450 VB worst caseSchattenrezeptor: 1004 - Rotensteiner Weg 5 - AuBenbereich
Voraussetzungen fiir Berechnung des Schattenwurfs
Die dargestellten Zeiten sind die astronomisch maximal mégliche Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint taglich von Sonnenauf- bis -untergang
Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb

| Juli
1| 04:50
21:48
04:51
21:48
04:52
21:47
04:52
21:47
04:53
21:46
04:54
21:46

|
|
2|
|
|
|
|
|
|
[
|
|
7] 04:55

|
|
|
|
|
|
[
|
|
|
|

3
4
5

6

21:45

04:56

21:44

04:57

21:44

04:58

21:43

04:59

21:42

05:01

21:41

13 | 05:02

| 21:40

14 | 05:03

| 21:39

15 | 05:04

| 21:38

16 | 05:06

| 21:37

17 | 05:07

| 21:36

18 | 05:08

| 21:35

19 ] 05:10

| 21:33

20 | 05:11

| 21:32

21| 05:12

| 21:31

22 | 05:14

| 21:29

23] 05:15

| 21:28

24| 05:17

| 21:27

251 05:18

| 21:25

26 | 05:20

| 21:23

27 | 05:21

| 21:22

28 | 05:23

| 21:20

29 | 05:25

| 21:19

30 | 05:26

| 21:17

31| 05:28

| 21:15

Sonnenscheinstunden | 511
astr.max.mogl.Beschattung |

8

9

10

11

12

| August

5:29
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5:31
1:12
5:33
1:10
5:34

[, o
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5:38
1:.04

ARyl
HOD
=N O

1:00
5:43
0:58
5:45
0:56
5:46
0:54

o
S
)

0:52
5:50
0:50
5:52

eue
TN
SWw>

5:55
0:44
5:57
0:42
5:59
0:40
6:00

<
w
N

6:02
0:35
6:04
0:33
6:06
0:31

A
=
S

0:29
6:09
0:26
6:11

Q2R
== NEN
DO DANWD

0:17
6:18

NONONONONONONONONONONONONONONONONONONONONONONONONONONONONONONO

SN
=N =N
o~ NOoOWUn

459

12

15

16

18

19

19

20

20

18

18

15

25

28

26

25

28

30

31

33

33

34

492

| September
| 06:23

| 20:08 35
| 06:25

| 20:05 35
| 06:27

| 20:03 35
| 06:28

| 20:01 35
| 06:30

| 19:58 34
| 06:32

| 19:56 33
| 06:34

| 19:53 31
| 06:35

| 19:51 31
| 06:37

| 19:48 29

19:55 (BO1) | 06:39
20:04 (BO1) | 19:46
19:54 (B01) | 06:41
20:06 (BO1) | 19:44
19:51 (B01) | 06:42
20:06 (BO1) | 19:41
19:51 (BO1) | 06:44
20:07 (B01) | 19:39
19:49 (BO1) | 06:46
20:07 (BO1) | 19:36
19:49 (BO1) | 06:47
20:08 (BO1) | 19:34
19:49 (B01) | 06:49
20:08 (BO1) | 19:31
19:48 (B01) | 06:51
20:08 (B01) | 19:29
19:48 (B01) | 06:53
20:08 (B01) | 19:26
19:49 (BO1) | 06:54
20:07 (BO1) | 19:24
19:48 (B01) | 06:56
20:06 (BO1) | 19:22
19:49 (BO1) | 06:58
20:04 (BO1) | 19:19
18:52 (B02) | 07:00
20:02 (B01) | 19:17
18:48 (B02) | 07:01
20:00 (B01) | 19:14
18:47 (B02) | 07:03
19:58 (BO1) | 19:12
18:45 (B02) | 07:05
19:10 (B02) | 19:09
18:43 (B02) | 07:07
19:11 (B02) | 19:07
18:42 (B02) | 07:09
19:12 (B02) | 19:04
18:41 (B02) | 07:10
19:12 (B02) | 19:02
18:39 (B02) | 07:12
19:12 (B02) | 18:59
18:39 (B02) | 07:14
19:12 (B02) | 18:57
18:39 (B02) |
19:13 (B02) |

| 382

|

26

23

18

12

377

| Oktober | Novembel Dezember

18:37 (B02) | 07:16
19:12 (B02) | 18:55
18:37 (B02) | 07:17
19:12 (B02) | 18:52
18:37 (B02) | 07:19
19:12 (B02) | 18:50

|

|

|

|

|
18:36 (B02) | 07:21 | 07:19
19:11 (B02) | 18:47 | 16:39
18:37 (B02) | 07:23 | 07:21
19:11 (B02) | 18:45 | 16:37
18:37 (B02) | 07:25 | 07:23
19:10 (B02) | 18:43 | 16:35
18:37 (B02) | 07:26 | 07:25
19:08 (B02) | 18:40 | 16:33
18:37 (B02) | 07:28 | 07:27
19:08 (B02) | 18:38 | 16:32
18:38 (B02) | 07:30 | 07:29
19:07 (B02) | 18:35 | 16:30
18:38 (B02) | 07:32 | 07:30
19:04 (B02) | 18:33 | 16:28
18:40 (B02) | 07:34 | 07:32
19:03 (B02) | 18:31 | 16:26
18:42 (B02) | 07:36 | 07:34
19:00 (B02) | 18:28 | 16:25
18:44 (B02) | 07:37 | 07:36
18:56 (B02) | 18:26 | 16:23
| 07:39 | 07:38
| 18:24 | 16:21
| 07:41 | 07:40
| 18:21 | 16:20
| 07:43 | 07:42
| 18:19 | 16:18
| 07:45 | 07:44
| 18:17 | 16:17
| 07:47 | 07:45
| 18:15 | 16:15
| 07:48 | 07:47
| 18:12 | 16:14
| 07:50 | 07:49
| 18:10 | 16:13
| 07:52 | 07:51
| 18:08 | 16:11
| 07:54 | 07:53
| 18:06 | 16:10
| 07:56 | 07:54
| 18:03 | 16:09
| 07:58 | 07:56
| 18:01 | 16:08
| 07:00 | 07:58
| 16:59 | 16:07
| 07:02 | 07:59
| 16:57 | 16:06
| 07:04 | 08:01
| 16:55 | 16:05
| 07:06 | 08:03
| 16:53 | 16:04
| 07:07 | 08:04
| 16:51 | 16:03
| 07:09 | 08:06
| 16:49 | 16:02

| 07:11 |

| 16:47 |
| 329 | 260

| |

8:08
6:01
8:09
6:00

U= O
ON O+

8:13
5:58
8:15
5:58

U= 0= 0=
NolNNNo

8:20
5:56
8:21
5:56
8:22
5:56
8:23
5:56
8:24

o
0
(o)}

8:25
5:56
8:26
5:56
8:27
5:56
8:28
5:56
8:28

[GENET
NEERNY

8:30
5:57
8:30
5:58
8:31
5:58
8:31
5:59
8:31
6:00
8:32
6:00
8:32
6:01
8:32
6:02
8:32
6:03
8:32
6:04
8:32
6:05
235
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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)

Minuten mit Schatten

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

windPRO 3.3.247 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk

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

0200209081476  WINAPRO .



Projekt:

Parum-Diimmer

SHADOW - Kalender

Lizenzierter Anwender:

PAVANA GmbH

Otto-Hahn-Strasse 12-16
DE-25813 Husum

+49 4841 8944 281
Cornelia Kitte / kitte@pavana-wind.com

Berechnet:

02.09.2019 08:09/3.3.247

PAVANA,

THE WIND £ SITE EXPERTS. )

Berechnung: 2019PAV00450 VB worst caseSchattenrezeptor: 1004a - Rotensteiner Weg 6, Parum - AuBenbereich
Voraussetzungen fiir Berechnung des Schattenwurfs

Die dargestellten Zeiten sind die astronomisch maximal mégliche Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint taglich von Sonnenauf- bis -untergang

Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung

Die Windenergieanlage/n ist/sind immer in Betrieb

Sonnenscheinstunden |
astr.max.mogl.Beschattung |

|Januar |Februar
1]08:32 | 08:03
| 16:06 | 16:57
2/08:32 | 08:01
116:07 | 16:59
3108:32 | 07:59
|16:08 | 17:01
4108:32 | 07:57
|16:09 | 17:03
5]08:31 | 07:56
| 16:11 | 17:05
608:31 | 07:54
| 16:12 | 17:07
7108:30 | 07:52
|16:13 | 17:09
81 08:30 | 07:50
|16:15 | 17:10
91 08:29 | 07:48
|16:16 | 17:12
10 | 08:29 | 07:46
|16:18 | 17:14
11]08:28 | 07:44
| 16:19 | 17:16
1208:27 | 07:42
| 16:21 | 17:18
13 | 08:27 | 07:40
116:22 | 17:20
141 08:26 | 07:38
|16:24 | 17:22
15]08:25 | 07:36
| 16:25 | 17:24
16 | 08:24 | 07:34
| 16:27 | 17:26
17108:23 | 07:32
|16:29 | 17:28
18 | 08:22 | 07:30
|16:31 | 17:30
19 | 08:21 | 07:28
116:32 | 17:32
20108:20 | 07:26
|16:3¢ | 17:34
2108:18 | 07:24
| 16:36 | 17:36
22|08:17 | 07:21
|16:38 | 17:38
23| 08:16 | 07:19
|16:39 | 17:40
24| 08:15 | 07:17
|16:41 | 17:42
25]08:13 | 07:15
|16:43 | 17:44
26 |08:12 | 07:13
| 16:45 | 17:46
27108:10 | 07:10
|16:47 | 17:48
28 | 08:09 | 07:08
|16:49 | 17:50
29 | 08:07 |
|16:51 |
301 08:06 |
| 16:53 |
3108:04 |
| 16:55 |
251 | 274
|

| Mérz

| Mai
| 05:43
| 20:44
| 05:41
| 20:46
| 05:39
| 20:48
| 05:37
| 20:50
| 05:35
| 20:51
19:07 (B02) | 05:33
11 19:18 (B02) | 20:53
19:03 (B02) | 05:31
18 19:21 (B02) | 20:55
19:01 (B02) | 05:29
22 19:23 (B02) | 20:57
18:59 (B02) | 05:27
25 19:24 (B02) | 20:58
18:57 (B02) | 05:25
28 19:25(B02) | 21:00
18:56 (B02) | 05:24
30 19:26 (B02) | 21:02
18:55 (B02) | 05:22
31 19:26 (B02) | 21:04
18:55 (B02) | 05:20
32 19:27 (B02) | 21:05
18:53 (B02) | 05:18
34 19:27 (B02) | 21:07
18:53 (B02) | 05:17
34 19:27 (B02) | 21:09
18:53 (B02) | 05:15
34 19:27 (B02) | 21:10
18:53 (B02) | 05:13
34 19:27 (B02) | 21:12
18:52 (B02) | 05:12
34 19:26 (B02) | 21:13
18:52 (B02) | 05:10
34 19:26 (B02) | 21:15
18:52 (B02) | 05:09
33 19:25(B02) | 21:17
18:53 (B02) | 05:07
32 19:25(B02) | 21:18
18:53 (B02) | 05:06
31 19:24 (B02) | 21:20
18:53 (B02) | 05:04
30 19:23 (B02) | 21:21
18:54 (B02) | 05:03
28 19:22 (B02) | 21:23
18:55 (B02) | 05:02
26 19:21 (B02) | 21:24
18:56 (B02) | 05:01
23 19:19 (B02) | 21:26
18:57 (B02) | 04:59
20 19:17 (B02) | 21:27
18:59 (B02) | 04:58
16 19:15 (B02) | 21:28
19:02 (B02) | 04:57
10 19:12 (B02) | 21:30
| 04:56
| 21:31
| 04:55
| 21:32
| 492
I

650

| Juni

|3uli

459

| August

] 05:29

| 21:14

| 05:31

| 21:12

| 05:33

| 21:10

| 05:34

| 21:08

| 05:36

| 21:06

| 05:38

| 21:04

| 05:40

| 21:02

| 05:41

| 21:00

| 05:43

| 20:58

| 05:45

| 20:56

| 05:46

| 20:54

| 05:48

| 20:52

| 05:50

| 20:50

| 05:52 19:09 (B02)
120:48 11 19:20 (B02)
| 05:53 19:06 (B02)
120:46 17 19:23 (BO2)
| 05:55 19:05 (B02)
| 20:44 20 19:25(B02)
| 05:57 19:02 (B02)
|20:42 24 19:26 (B02)
| 05:59 19:01 (B02)
120:40 26 19:27 (B02)
| 06:00 19:00 (B02)
120:37 28 19:28 (B02)
| 06:02 18:58 (B02)
| 20:35 30 19:28 (B02)
| 06:04 18:58 (B02)
| 20:33 31 19:29 (B02)
| 06:06 18:57 (B02)
120:31 33 19:30 (B02)
| 06:07 18:56 (B02)
120:29 33 19:29 (B02)
| 06:09 18:56 (B02)
120:26 34 19:30 (B02)
| 06:11 18:56 (B02)
120:24 34 19:30 (BO2)
| 06:13 18:55 (B02)
| 20:22 34 19:29 (B02)
| 06:14 18:55 (B02)
120:19 34 19:29 (B02)
| 06:16 18:55 (B02)
120:17 34 19:29 (B02)
| 06:18 18:54 (B02)
120:15 33 19:27 (B02)
| 06:20 18:55 (B02)
| 20:12 32 19:27 (B02)
| 06:21 18:55 (B02)
| 20:10 31 19:26 (B02)
|

|

519

| September

] 06:23 18:55 (B02) | 07:16
| 20:08 30 19:25(B02) | 18:55
| 06:25 18:56 (B02) | 07:17
120:05 28  19:24 (B02) | 18:52
| 06:27 18:57 (B02) | 07:19
120:03 25  19:22 (B02) | 18:50
| 06:28 18:58 (B02) | 07:21
120:01 22 19:20 (B02) | 18:47
| 06:30 19:00 (B02) | 07:23
| 19:58 18 19:18 (B02) | 18:45
| 06:32 19:03 (B02) | 07:25
| 19:56 12 19:15(B02) | 18:43
| 06:34 | 07:26
| 19:53 | 18:40
| 06:35 | 07:28
| 19:51 | 18:38
| 06:37 | 07:30
| 19:48 | 18:35
| 06:39 | 07:32
| 19:46 | 18:33
| 06:40 | 07:34
| 19:44 | 18:31
| 06:42 | 07:36
| 19:41 | 18:28
| 06:44 | 07:37
] 19:39 | 18:26
| 06:46 | 07:39
1 19:36 | 18:24
| 06:47 | 07:41
| 19:34 | 18:21
| 06:49 | 07:43
| 19:31 | 18:19
| 06:51 | 07:45
| 19:29 | 18:17
| 06:53 | 07:47
] 19:26 | 18:15
| 06:54 | 07:48
| 19:24 | 18:12
| 06:56 | 07:50
| 19:22 | 18:10
| 06:58 | 07:52
| 19:19 | 18:08
| 07:00 | 07:54
| 19:17 | 18:06
| 07:01 | 07:56
] 19:14 | 18:03
| 07:03 | 07:58
| 19:12 | 18:01
| 07:05 | 07:00
| 19:09 | 16:59
| 07:07 | 07:02
| 19:07 | 16:57
| 07:09 | 07:04
| 19:04 | 16:55
| 07:10 | 07:06
| 19:02 | 16:53
| 07:12 | 07:07
| 18:59 | 16:51
| 07:14 | 07:09
| 18:57 | 16:49
| | 07:11
| | 16:47
| 382 | 329
| |

135

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

windPRO 3.3.247 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk

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

| Oktober |Novembel Dezember

|07:13 | 08:08
| 16:45 | 16:01
| 07:15 | 08:09
| 16:43 | 16:00
| 07:17 | 08:11
|16:41 | 16:00
| 07:19 | 08:12
116:39 | 15:59
|07:21 | 08:13
| 16:37 | 15:58
107:23 | 08:15
| 16:35 | 15:58
|07:25 | 08:16
| 16:33 | 15:57
| 07:27 | 08:17
116:32 | 15:57
| 07:29 | 08:19
116:30 | 15:57
107:30 | 08:20
| 16:28 | 15:56
107:32 | 08:21
| 16:26 | 15:56
|07:3¢ | 08:22
| 16:25 | 15:56
| 07:36 | 08:23
116:23 | 15:56
| 07:38 | 08:24
|16:21 | 15:56
| 07:40 | 08:25
| 16:20 | 15:56
|07:42 | 08:26
| 16:18 | 15:56
| 07:44 | 08:27
|16:17 | 15:56
| 07:45 | 08:27
|16:15 | 15:56
| 07:47 | 08:28
| 16:14 | 15:57
| 07:49 | 08:29
| 16:13 | 15:57
|07:51 | 08:29
| 16:11 | 15:57
| 07:53 | 08:30
| 16:10 | 15:58
| 07:54 | 08:31
116:09 | 15:58
| 07:56 | 08:31
|16:08 | 15:59
| 07:58 | 08:31
| 16:07 | 16:00
107:59 | 08:32
| 16:06 | 16:00
|08:01 | 08:32
| 16:05 | 16:01
| 08:03 | 08:32
|16:04 | 16:02
| 08:04 | 08:32
116:03 | 16:03
| 08:06 | 08:32
|16:02 | 16:04
| | 08:32
| | 16:05
| 260 | 235
|

0200200908:14/7  WINAPRO .



Projekt: Lizenzierter Anwender:
Parum-Diimmer PAVANA GmbH PAVANA,
Otto-Hahn-Strasse 12-16 —
DE-25813 Husum
+49 4841 8944 281
Cornelia Kitte / kitte@pavana-wind.com

Berechnet:

02.09.2019 08:09/3.3.247

THE WIND £ SITE EXPERTS. )

SHADOW - Kalender

Berechnung: 2019PAV00450 VB worst caseSchattenrezeptor: 1005 - Am Buchenberg 1, Hiilseburg - AuBenbereich
Voraussetzungen fiir Berechnung des Schattenwurfs
Die dargestellten Zeiten sind die astronomisch maximal mégliche Beschattungsdauer, berechnet unter folgenden Annahmen:

Die Sonne scheint taglich von Sonnenauf- bis -untergang

Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung

Die Windenergieanlage/n ist/sind immer in Betrieb

|Januar |Februar |Marz | April | Mai | Juni | Juli | August | SeptembefOktober | Novembel Dezember
1] 08:32 | 08:03 | 07:06 | 06:51 | 05:43 | 04:54 | 04:50 | 05:30 | 06:23 | 07:16 | 07:13 | 08:07
| 16:06 | 16:57 | 17:52 | 19:50 | 20:44 | 21:33 | 21:48 | 21:13 | 20:08 | 18:55 | 16:45 | 16:01
2] 08:32 | 08:01 | 07:03 | 06:49 | 05:41 | 04:53 | 04:51 | 05:31 | 06:25 | 07:17 | 07:15 | 08:09
| 16:07 | 16:59 | 17:54 | 19:51 | 20:46 | 21:35 | 21:48 | 21:12 | 20:05 | 18:52 | 16:43 | 16:00
3108:32 | 07:59 | 07:01 | 06:47 | 05:39 | 04:52 | 04:52 | 05:33 | 06:27 | 07:19 | 07:17 | 08:10
| 16:08 | 17:01 | 17:56 | 19:53 | 20:48 | 21:36 | 21:47 | 21:10 | 20:03 | 18:50 | 16:41 | 16:00
4 | 08:32 | 07:57 | 06:59 | 06:44 | 05:37 | 04:52 | 04:53 | 05:35 | 06:28 | 07:21 | 07:19 | 08:12
| 16:10 | 17:03 | 17:58 | 19:55 | 20:50 | 21:37 | 21:47 | 21:08 | 20:01 | 18:47 | 16:39 | 15:59
5108:31 | 07:56 | 06:56 | 06:42 | 05:35 | 04:51 | 04:54 | 05:36 | 06:30 | 07:23 | 07:21 | 08:13
| 16:11 | 17:05 | 17:59 | 19:57 | 20:51 | 21:38 | 21:46 | 21:06 | 19:58 | 18:45 | 16:37 | 15:59
6] 08:31 | 07:54 | 06:54 | 06:39 | 05:33 | 04:50 | 04:54 | 05:38 | 06:32 | 07:25 | 07:23 | 08:15
| 16:12 | 17:07 | 18:01 | 19:59 | 20:53 | 21:39 | 21:46 | 21:04 | 19:56 | 18:43 | 16:35 | 15:58
71 08:30 | 07:52 | 06:52 | 06:37 | 05:31 | 04:49 | 04:55 | 05:40 | 06:34 | 07:26 | 07:25 | 08:16
| 16:13 | 17:09 | 18:03 | 20:00 | 20:55 | 21:40 | 21:45 | 21:02 | 19:53 | 18:40 | 16:33 | 15:58
8108:30 | 07:50 | 06:49 | 06:35 | 05:29 | 04:49 | 04:56 | 05:41 | 06:35 | 07:28 | 07:27 | 08:17
| 16:15 | 17:11 | 18:05 | 20:02 | 20:57 | 21:41 | 21:44 | 21:00 | 19:51 | 18:38 | 16:32 | 15:57
9 | 08:29 | 07:48 | 06:47 | 06:32 | 05:27 | 04:48 | 04:57 | 05:43 | 06:37 | 07:30 | 07:29 | 08:19
| 16:16 | 17:13 | 18:07 | 20:04 | 20:58 | 21:42 | 21:44 | 20:58 | 19:48 | 18:35 | 16:30 | 15:57
10 | 08:29 | 07:46 | 06:45 | 06:30 | 05:25 | 04:48 | 04:58 | 05:45 | 06:39 | 07:32 | 07:30 | 08:20
| 16:18 | 17:15 | 18:09 | 20:06 | 21:00 | 21:43 | 21:43 | 20:56 | 19:46 | 18:33 | 16:28 | 15:56
11 | 08:28 | 07:44 | 06:42 | 06:28 | 05:24 | 04:47 | 05:00 | 05:47 | 06:41 | 07:34 | 07:32 | 08:21
| 16:19 | 17:17 | 18:11 | 20:08 | 21:02 | 21:43 | 21:42 | 20:54 | 19:44 | 18:31 | 16:26 | 15:56
12 | 08:27 | 07:42 | 06:40 | 06:25 | 05:22 | 04:47 | 05:01 | 05:48 | 06:42 | 07:36 | 07:34 | 08:22
| 16:21 | 17:19 | 18:13 | 20:10 | 21:03 | 21:44 | 21:41 | 20:52 | 19:41 | 18:28 | 16:25 | 15:56
13 | 08:27 | 07:40 | 06:38 | 06:23 | 05:20 | 04:47 | 05:02 | 05:50 | 06:44 | 07:37 | 07:36 | 08:23
| 16:22 | 17:21 | 18:15 | 20:11 | 21:05 | 21:45 | 21:40 | 20:50 | 19:39 | 18:26 | 16:23 | 15:56
14 | 08:26 | 07:38 | 06:35 | 06:20 | 05:18 | 04:46 | 05:03 | 05:52 | 06:46 | 07:39 | 07:38 | 08:24
| 16:24 | 17:23 | 18:16 | 20:13 | 21:07 | 21:46 | 21:39 | 20:48 | 19:36 | 18:24 | 16:22 | 15:56
15 | 08:25 | 07:36 | 06:33 | 06:18 | 05:17 | 04:46 | 05:04 | 05:53 | 06:48 | 07:41 | 07:40 | 08:25
| 16:26 | 17:24 | 18:18 | 20:15 | 21:09 | 21:46 | 21:38 | 20:46 | 19:34 | 18:21 | 16:20 | 15:56
16 | 08:24 | 07:34 | 06:30 | 06:16 | 05:15 | 04:46 | 05:06 | 05:55 | 06:49 | 07:43 | 07:42 | 08:26
| 16:27 | 17:26 | 18:20 | 20:17 | 21:10 | 21:47 | 21:37 | 20:44 | 19:31 | 18:19 | 16:19 | 15:56
17 | 08:23 | 07:32 | 06:28 | 06:14 | 05:14 | 04:46 | 05:07 | 05:57 | 06:51 | 07:45 | 07:44 | 08:27
| 16:29 | 17:28 | 18:22 | 20:19 | 21:12 | 21:47 | 21:36 | 20:42 | 19:29 | 18:17 | 16:17 | 15:56
18 | 08:22 | 07:30 | 06:25 | 06:11 | 05:12 | 04:46 | 05:08 | 05:59 | 06:53 | 07:47 | 07:45 | 08:27
| 16:31 | 17:30 | 18:24 | 20:21 | 21:13 | 21:48 | 21:35 | 20:40 | 19:26 | 18:15 | 16:16 | 15:56
19 | 08:21 | 07:28 | 06:23 | 06:09 | 05:10 | 04:46 | 05:10 | 06:00 | 06:55 | 07:48 | 07:47 | 08:28
| 16:32 | 17:32 | 18:26 | 20:22 | 21:15 | 21:48 | 21:33 | 20:37 | 19:24 | 18:12 | 16:14 | 15:57
20 | 08:20 | 07:26 | 06:21 | 06:07 | 05:09 | 04:46 | 05:11 | 06:02 | 06:56 | 07:50 | 07:49 | 08:29
| 16:34 | 17:34 | 18:28 | 20:24 | 21:17 | 21:48 | 21:32 | 20:35 | 19:22 | 18:10 | 16:13 | 15:57
21]08:18 | 07:24 | 06:18 | 06:04 | 05:07 | 04:46 | 05:13 | 06:04 | 06:58 | 07:52 | 07:51 | 08:29
| 16:36 | 17:36 | 18:29 | 20:26 | 21:18 | 21:49 | 21:31 | 20:33 | 19:19 | 18:08 | 16:12 | 15:57
22 | 08:17 | 07:21 | 06:16 | 06:02 | 05:06 | 04:46 | 05:14 | 06:06 | 07:00 | 07:54 | 07:53 | 08:30
| 16:38 | 17:38 | 18:31 | 20:28 | 21:20 | 21:49 | 21:29 | 20:31 | 19:17 | 18:06 | 16:10 | 15:58
23] 08:16 | 07:19 | 06:13 | 06:00 | 05:05 | 04:46 | 05:15 | 06:07 | 07:02 | 07:56 | 07:54 | 08:30
| 16:40 | 17:40 | 18:33 | 20:30 | 21:21 | 21:49 | 21:28 | 20:29 | 19:14 | 18:04 | 16:09 | 15:58
24| 08:15 | 07:17 | 06:11 | 05:58 | 05:03 | 04:47 | 05:17 | 06:09 | 07:03 | 07:58 | 07:56 | 08:31
| 16:41 | 17:42 | 18:35 | 20:31 | 21:23 | 21:49 | 21:26 | 20:26 | 19:12 | 18:01 | 16:08 | 15:59
251 08:13 | 07:15 | 06:08 | 05:56 | 05:02 | 04:47 | 05:18 | 06:11 | 07:05 | 07:00 | 07:58 | 08:31
| 16:43 | 17:44 | 18:37 | 20:33 | 21:24 | 21:49 | 21:25 | 20:24 | 19:09 | 16:59 | 16:07 | 16:00
26 | 08:12 | 07:13 | 06:06 | 05:53 | 05:01 | 04:48 | 05:20 | 06:13 | 07:07 | 07:02 | 07:59 | 08:32
| 16:45 | 17:46 | 18:39 | 20:35 | 21:26 | 21:49 | 21:23 | 20:22 | 19:07 | 16:57 | 16:06 | 16:00
27 ] 08:10 | 07:10 | 06:04 | 05:51 | 05:00 | 04:48 | 05:22 | 06:14 | 07:09 | 07:04 | 08:01 | 08:32
| 16:47 | 17:48 | 18:40 | 20:37 | 21:27 | 21:49 | 21:22 | 20:19 | 19:04 | 16:55 | 16:05 | 16:01
28 | 08:09 | 07:08 | 06:01 | 05:49 | 04:58 | 04:49 | 05:23 | 06:16 | 07:10 | 07:06 | 08:03 | 08:32
| 16:49 | 17:50 | 18:42 | 20:39 | 21:28 | 21:49 | 21:20 | 20:17 | 19:02 | 16:53 | 16:04 | 16:02
29 | 08:07 | | 06:59 | 05:47 | 04:57 | 04:49 | 05:25 | 06:18 | 07:12 | 07:07 | 08:04 | 08:32
| 16:51 | | 19:44 | 20:41 | 21:30 | 21:49 | 21:19 | 20:15 | 19:00 | 16:51 | 16:03 | 16:03
30 | 08:06 | | 06:56 | 05:45 | 04:56 | 04:50 | 05:26 | 06:20 | 07:14 | 07:09 | 08:06 | 08:32
| 16:53 | | 19:46 | 20:42 | 21:31 | 21:48 | 21:17 | 20:12 | 18:57 | 16:49 | 16:02 | 16:04
31| 08:04 | | 06:54 | | 04:55 | | 05:28 | 06:21 | | 07:11 | | 08:32
| 16:55 | | 19:48 | | 21:32 | | 21:15 | 20:10 | | 16:47 | | 16:05
Sonnenscheinstunden | 251 | 274 | 367 | 419 | 492 | 508 | 511 | 459 | 382 | 329 | 260 | 235

astr.max.mdgl.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)

windPRO 3.3.247 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk 02.09.2019 08:14 / 8 WI nd PRO .



Projekt:

Parum-Diimmer

SHADOW - Kalender

Lizenzierter Anwender:
PAVANA GmbH PAVAN A_)

Otto-Hahn-Strasse 12-16

THE WIND £ SITE EXPERTS. )

DE-25813 Husum
+49 4841 8944 281
Cornelia Kitte / kitte@pavana-wind.com

Berechnet:

02.09.2019 08:09/3.3.247

Berechnung: 2019PAV00450 VB worst caseSchattenrezeptor: 1006 - Alter Siedlerweg 19, Luckwitz - AuBenbereich
Voraussetzungen fiir Berechnung des Schattenwurfs
Die dargestellten Zeiten sind die astronomisch maximal mégliche Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint taglich von Sonnenauf- bis -untergang
Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb

|Januar |Februar |Méarz | April | Mai
1]08:32 | 08:03 |07:06 |06:52 | 05:43
| 16:06 | 16:57 | 17:52 | 19:50 | 20:44
200832 |08:01 |07:04 |06:49 | 05:41
| 16:07 | 16:59 | 17:54 | 19:52 | 20:46
308:32 | 07:59 | 07:01 | 06:47 | 05:39
|16:08  |17:01  |17:56 | 19:53 | 20:48
4 08:32 | 07:58 | 06:59 | 06:44 | 05:37
|16:10 | 17:03  |17:58 | 19:55 | 20:50
5 08:31 | 07:56 | 06:57 | 06:42 | 05:35
| 16:11 | 17:05 | 18:00 | 19:57 | 20:51
6/08:31 | 07:54 | 06:54 | 06:39 | 05:33
| 16:12 | 17:07 | 18:01 | 19:59 | 20:53
710831 |07:52 | 06:52 | 06:37 | 05:31
| 16:13 | 17:09 | 18:03 | 20:01 | 20:55
8| 08:30 | 07:50 | 06:50 | 06:35 | 05:29
|16:15 | 17:11 | 18:05  [20:02 | 20:57
9| 08:30 | 07:48 | 06:47 | 06:32 | 05:27
|16:16 | 17:13 | 18:07  |20:04 | 20:59
10 | 08:29 | 07:46 | 06:45 | 06:30 | 05:26
| 16:18 | 17:15 | 18:09 | 20:06 | 21:00
11]08:28 | 07:45 | 06:42 | 06:28 | 05:24
| 16:19 | 17:17 | 18:11 | 20:08 | 21:02
1208:28 | 07:43 | 06:40 | 06:25 | 05:22
| 16:21 | 17:19 | 18:13 | 20:10 | 21:04
13 | 08:27 | 07:41 | 06:38 | 06:23 | 05:20
116:22 | 17:21 | 18:15  [20:12 | 21:05
14 | 08:26 | 07:39 | 06:35 | 06:21 | 05:18
|16:24 | 17:23 | 18:17  |20:13 | 21:07
15 | 08:25 | 07:37 | 06:33 | 06:18 | 05:17
| 16:26 | 17:25 | 18:18 | 20:15 | 21:09
16| 08:24 | 07:34 | 06:30 | 06:16 | 05:15
| 16:27 | 17:27 | 18:20 | 20:17 | 21:10
17108:23 | 07:32 | 06:28 | 06:14 | 05:14
| 16:29 | 17:29 | 18:22 | 20:19 | 21:12
18 | 08:22 | 07:30 | 06:26 | 06:11 | 05:12
116:31 | 17:30 | 18:24  [20:21 | 21:14
19| 08:21 | 07:28 | 06:23 | 06:09 | 05:10
116:32 | 17:32 | 18:26  |20:23 | 21:15
20 | 08:20 | 07:26 | 06:21 | 06:07 | 05:09
|16:3¢ | 17:3¢ | 18:28  [20:24 | 21:17
21/08:19 | 07:24 | 06:18 | 06:05 | 05:07
| 16:36 | 17:36 | 18:30 | 20:26 | 21:18
22|08:17 |07:22 | 06:16 | 06:02 | 05:06
| 16:38 |17:38 | 18:31 | 20:28 | 21:20
23| 08:16 | 07:19 | 06:13 | 06:00 | 05:05
|16:40 | 17:40 | 18:33  [20:30 | 21:21
24| 08:15 | 07:17 | 06:11 | 05:58 | 05:03
|16:42 | 17:42 | 1835  |20:32 | 21:23
25 08:13 | 07:15 | 06:09 | 05:56 | 05:02
|16:43 | 17:44 | 18:37  |20:33 | 21:24
26|08:12 | 07:13 | 06:06 | 05:54 | 05:01
| 16:45 | 17:46 | 18:39 | 20:35 | 21:26
270811  |07:10 | 06:04  |05:551 | 05:00
| 16:47 | 17:48 | 18:41 | 20:37 | 21:27
28 | 08:09 | 07:08 | 06:01 | 05:49 | 04:58
116:49 | 17:50 | 18:42  |20:39 | 21:29
29 | 08:08 | | 06:59 | 05:47 | 04:57
|16:51 | |19:44 | 20:41 | 21:30
30 | 08:06 | | 06:56 | 05:45 | 04:56
|16:53 | |19:46  |20:43 | 21:31
3108:04 | | 06:54 | | 04:55
| 16:55 | | 19:48 | | 21:32
Sonnenscheinstunden | 251 | 274 | 367 | 419 | 492

| | I |

astr.max.mogl.Beschattung |

13

16

18

19

21

21

23

23

166

05:43 (BO1) | 04:46
05:46 (BO1) | 21:49
05:39 (BO1) | 04:47
05:48 (BO1) | 21:49
05:37 (BO1) | 04:47
05:50 (BO1) | 21:49
05:36 (BO1) | 04:47
05:52 (BO1) | 21:49
05:35 (BO1) | 04:48
05:53 (BO1) | 21:49
05:35 (BO1) | 04:48
05:54 (BO1) | 21:49
05:34 (BO1) | 04:49
05:55 (BO1) | 21:49
05:34 (BO1) | 04:49
05:55 (BO1) | 21:49
05:33 (BO1) | 04:50
05:56 (BO1) | 21:49
05:33 (801) |
05:56 (BO1) |

| 508

|

23

25

25

25

26

26

26

26

27

27

27

27

27

26

27

27

27

26

27

27

27

27

27

27

26

27

27

27

27

27

793

13uli

05:34 (BO1) | 04:50
05:57 (BO1) | 21:48
05:33 (BO1) | 04:51
05:58 (BO1) | 21:48
05:33 (BO1) | 04:52
05:58 (BO1) | 21:48
05:33 (BO1) | 04:53
05:58 (BO1) | 21:47
05:33 (BO1) | 04:54
05:59 (BO1) | 21:47
05:33 (BO1) | 04:54
05:59 (BO1) | 21:46
05:33 (BO1) | 04:55
05:59 (BO1) | 21:45
05:33 (BO1) | 04:56
05:59 (BO1) | 21:45
05:33 (BO1) | 04:57
06:00 (BO1) | 21:44
05:33 (BO1) | 04:58
06:00 (BO1) | 21:43
05:33 (BO1) | 05:00
06:00 (BO1) | 21:42
05:34 (BO1) | 05:01
06:01 (BO1) | 21:41
05:34 (BO1) | 05:02
06:01 (BO1) | 21:40
05:34 (BO1) | 05:03
06:00 (BO1) | 21:39
05:34 (BO1) | 05:04
06:01 (BO1) | 21:38
05:34 (BO1) | 05:06
06:01 (BO1) | 21:37
05:34 (BO1) | 05:07
06:01 (BO1) | 21:36
05:35 (BO1) | 05:08
06:01 (BO1) | 21:35
05:35 (BO1) | 05:10
06:02 (BO1) | 21:34
05:35 (BO1) | 05:11
06:02 (BO1) | 21:32
05:36 (BO1) | 05:13
06:03 (BO1) | 21:31
05:36 (BO1) | 05:14
06:03 (BO1) | 21:30
05:36 (BO1) | 05:16
06:03 (BO1) | 21:28
05:36 (BO1) | 05:17
06:03 (BO1) | 21:27
05:37 (BO1) | 05:19
06:03 (BO1) | 21:25
05:36 (BO1) | 05:20
06:03 (BO1) | 21:24
05:37 (BO1) | 05:22
06:04 (BO1) | 21:22
05:37 (BO1) | 05:23
06:04 (BO1) | 21:20
05:37 (BO1) | 05:25
06:04 (BO1) | 21:19
05:37 (BO1) | 05:26
06:04 (BO1) | 21:17
| 05:28
| 21:15
| 511
|

26

27

26

27

26

26

26

25

25

24

24

24

22

22

20

20

460

| August | efOktober | | D
05:38 (B01) | 05:30 | 06:23 | 07:16  |07:13 | 08:08
06:04 (BO1) | 21:14 | 20:08  |18:55  |16:45 | 16:01
05:38 (B01) | 05:31 | 06:25 | 07:18  |07:15 | 08:09
06:05 (B01) | 21:12  |20:05  |18:52  |16:43 | 16:00
05:39 (B01) | 05:33 | 06:27 | 07:19  |07:17 | 08:11
06:05 (B01) | 21:10 | 20:03  |18:50  |16:41 | 16:00
05:38 (B01) | 05:35 | 06:28 | 07:21  |07:19 | 08:12
06:05 (BO1) | 21:08 | 20:01  |18:48  |16:39 | 15:59
05:39 (B01) | 05:36 | 06:30 | 07:23  |07:21 | 08:14
06:05 (B01) | 21:06 | 19:58 | 18:45  |16:37 | 15:59
05:39 (B01) | 05:38 | 06:32 | 07:25  |07:23 | 08:15
06:05 (BO1) | 21:04 | 19:56  |18:43  |16:35 | 15:58
05:39 (B01) | 05:40 | 06:3¢ | 07:27  |07:25 | 08:16
06:05 (B01) | 21:03 | 19:53  |18:40  |16:34 | 15:58
05:40 (BO1) | 05:41 | 06:35 | 07:28  |07:27 | 08:18
06:05 (B01) | 21:01 | 19:51  |18:38  |16:32 | 15:57
05:40 (B01) | 05:43 | 06:37  |07:30  |07:29 | 08:19
06:05 (BO1) | 20:59 | 19:49  |18:36  |16:30 | 15:57
05:41 (B01) | 05:45 | 06:39 | 07:32  |07:31 | 08:20
06:05 (BO1) | 20:57 | 19:46  |18:33  |16:28 | 15:57
05:41 (B01) | 05:47 | 06:41 | 07:3¢ | 07:32 | 08:21
06:05 (BO1) | 20:55 | 19:44  |18:31  |16:27 | 15:56
05:41 (B01) | 05:48 | 06:42 | 07:36 | 07:3¢ | 08:22
06:05 (B01) | 20:53 | 19:41  [18:229  |16:25 | 15:56
05:42 (B01) | 05:50 | 06:44 | 07:38  |07:36 | 08:23
06:04 (BO1) | 20:50 | 19:39  |18:26  |16:23 | 15:56
05:42 (B01) | 05:52 | 06:46 | 07:39  |07:38 | 08:24
06:04 (BO1) | 20:48 | 19:36 | 18:224  |16:22 | 15:56
05:43 (B01) | 05:54 | 06:48 | 07:41  |07:40 | 08:25
06:03 (BO1) | 20:46 | 19:3¢ | 18:22  |16:220 | 15:56
05:44 (BO1) | 05:55 | 06:49 | 07:43  |07:42 | 08:26
06:04 (BO1) | 20:44 | 19:32  |18:19  |16:19 | 15:56
05:45 (B01) | 05:57 | 06:51 | 07:45 | 07:44 | 08:27
06:03 (B01) | 20:42 | 19:29  |18:17  |16:17 | 15:56
05:45 (B01) | 05:59 | 06:53 | 07:47  |07:46 | 08:28
06:02 (BO1) | 20:40 | 19:27  |18:15  |16:16 | 15:56
05:46 (B01) | 06:00 | 06:55 | 07:49  |07:47 | 08:28
06:01 (BO1) | 20:38 | 19:24  |18:12  |16:14 | 15:57
05:48 (B01) | 06:02 | 06:56 | 07:51  |07:49 | 08:29
06:00 (BO1) | 20:35 | 19:22  |18:10  |16:13 | 15:57
05:50 (BO1) | 06:04 | 06:58 | 07:52  |07:51 | 08:30
05:58 (B01) [ 20:33 | 19:19  |18:08  |16:12 | 15:57
| 06:06  |07:00 |07:54  |07:53 | 08:30
|20:31  |19:17 | 1806  |16:10 | 15:58
| 06:07 |07:02  |07:56 | 07:55 | 08:31
|20:229  |19:14  |18:04  |16:09 | 15:58
| 06:09 |07:03 |07:58  |07:56 | 08:31
|20:26  |19:12 | 18:01  |16:08 | 15:59
|06:11  |07:05 |07:00 |07:58 | 08:32
|20:24  |19:09 | 16:59 | 16:07 | 16:00
| 06:13  |07:07 |07:02 | 08:00 |08:32
|20:222  |19:07 | 16:57 | 16:06 | 16:00
| 06:14  |07:09  |07:04  |08:01  |08:32
|20:20  |19:05 | 16:55 | 16:05 | 16:01
| 06:16  |07:10  |07:06  |08:03 | 08:32
|20:17  19:02 | 16:53 | 16:04 | 16:02
| 06:18  |07:12  |07:08  |08:05 | 08:32
|20:15  |19:00 | 16:51 | 16:03 | 16:03
|06:20 |07:14  |07:10  |08:06 | 08:32
|20:13  |18:57 | 16:49 | 16:02 | 16:04
j06:21 | Jo7:11 | | 08:32
|20:10 | |16:47 | | 16:05
| 459 | 382 | 329 | 260 | 235
| | | |

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 (WEA mit erstem Schatten)

windPRO 3.3.247 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk

Zeitpunkt (SS:MM) Schattenende

(WEA mit letztem Schatten)

0200200908:14/9  WINAPRO .



Projekt:

Parum-Diimmer

SHADOW - Grafischer Kalender
Berechnung: 2019PAV00450 VB worst case

1001: Wittenburger Chaussee 6, Wittendérp - Aulenbereich
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I003: Rotensteiner Weg 3 (Hinterhof), Parum - Dorf- und Mischgebiete
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I004a: Rotensteiner \WWeg 6, Parum - Aultenbereich
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Lizenzierter Anwender:
PAVANA GmbH PAVAN A_) )
Otto-Hahn-Strasse 12-16 _—
DE-25813 Husum

+49 4841 8944 281

Cornelia Kitte / kitte@pavana-wind.com
Berechnet:

02.09.2019 08:09/3.3.247

1002: Alte Dorfstrafbe 31, Parum - Dorf- und Mischgebiete
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1004: Rotensteiner Weg 5 - Aultenbereich
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1005: Am Buchenberg 1, Hilseburg - Autenbereich
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Jan  Feb Mar  Apr Mai Jun Jul Mov Dez Jan

Monat

I Go:: NORDEX N149/4.0-4.5 4500 149.0 10! NH: 164,0 m (Ges:238,5 m) (52)
BO2: NORDEX N149/4.0-4.5 4500 149.0 10! NH: 164,0 m (Ges:238,5 m) (53)

windPRO 3.3.247 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk

02.00201908:14/ 10 WINAPRO .



Projekt: Lizenzierter Anwender:

Parum-Diimmer PAVANA GmbH PAVANA, )
Otto-Hahn-Strasse 12-16 _—
DE-25813 Husum
+49 4841 8944 281

Cornelia Kitte / kitte@pavana-wind.com

Berechnet:

02.09.2019 08:09/3.3.247

SHADOW - Grafischer Kalender
Berechnung: 2019PAV00450 VB worst case

1006: Alter Siedlerw eg 19, Luckw itz - Aulenbereich
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Jan Feb Mar  Apr Mai Jun  Jul  Aug Sep O Nov Dez Jan
Monat

WEA

I Go:: NORDEX N149/4.0-4.5 4500 149.0 10! NH: 164,0 m (Ges:238,5 m) (52)

windPRO 3.3.247 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk 02.09.2019 08:14 / 11 W|ndPRO .



Projekt: Lizenzierter Anwender:
Parum-Diimmer PAVANA GmbH PAVANA,
Otto-Hahn-Strasse 12-16 —
DE-25813 Husum
+49 4841 8944 281
Cornelia Kitte / kitte@pavana-wind.com

Berechnet:

02.09.2019 08:09/3.3.247

THE WIND & SITE ExpeRTS. )

SHADOW - Kalender pro WEA

Berechnung: 2019PAV00450 VB worst caseWEA: BO1 - NORDEX N149/4.0-4.5 4500 149.0 !'O! NH: 164,0 m (Ges:238,5 m) (52)
Voraussetzungen fiir Berechnung des Schattenwurfs
Die dargestellten Zeiten sind die astronomisch maximal mégliche Beschattungsdauer, berechnet unter folgenden Annahmen:

Die Sonne scheint taglich von Sonnenauf- bis -untergang

Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung

Die Windenergieanlage/n ist/sind immer in Betrieb

| Januar | Februar | Mérz | April | Mai | Juni
1]08:32 13:45-14:06/21 | 08:03 15:30-15:55/25 | 07:06 | 06:51 | 05:43 19:43-19:58/15 | 04:54 05:34-05:57/23
| 16:06 | 16:57 09:08-09:22/14 | 17:52 | 19:50 | 20:44 | 21:34
2] 08:32 13:46-14:06/20 | 08:01 15:31-15:54/23 | 07:04 | 06:49 | 05:41 19:44-19:56/12 | 04:53 05:33-05:58/25
| 16:07 | 16:59 09:11-09:21/10 | 17:54 | 19:51 | 20:46 | 21:35
308:32 13:47-14:05/18 | 07:59 15:33-15:54/21 | 07:01 | 06:47 | 05:39 19:47-19:53/6 | 04:52 05:33-05:58/25
| 16:08 | 17:01 | 17:56 | 19:53 | 20:48 | 21:36
4| 08:32 13:48-14:05/17 | 07:58 15:34-15:53/19 | 06:59 | 06:44 | 05:37 | 04:52 05:33-05:58/25
| 16:10 | 17:03 | 17:58 | 19:55 | 20:50 | 21:37
5108:31 13:49-14:04/15 | 07:56 15:36-15:52/16 | 06:57 | 06:42 | 05:35 | 04:51 05:33-05:59/26
| 16:11 | 17:05 | 18:00 | 19:57 | 20:51 | 21:38
6| 08:31 13:51-14:04/13 | 07:54 15:38-15:50/12 | 06:54 | 06:39 | 05:33 | 04:50 05:33-05:59/26
| 16:12 | 17:07 | 18:01 | 19:59 | 20:53 | 21:39
7| 08:31 13:53-14:03/10 | 07:52 15:42-15:46/4 | 06:52 | 06:37 | 05:31 | 04:49 05:33-05:59/26
| 16:13 | 17:09 | 18:03 | 20:01 | 20:55 | 21:40
8 08:30 13:56-14:02/6 | 07:50 | 06:50 | 06:35 | 05:29 | 04:49 05:33-05:59/26
| 16:15 09:05-09:12/7 | 17:11 | 18:05 | 20:02 | 20:57 | 21:41
9| 08:30 09:04-09:14/10 | 07:48 | 06:47 | 06:32 | 05:27 | 04:48 05:33-06:00/27
| 16:16 | 17:13 | 18:07 | 20:04 | 20:58 | 21:42
10 | 08:29 09:03-09:15/12 | 07:46 | 06:45 | 06:30 | 05:25 | 04:48 05:33-06:00/27
| 16:18 | 17:15 | 18:09 | 20:06 | 21:00 | 21:43
11 | 08:28 09:02-09:17/15 | 07:44 | 06:42 | 06:28 | 05:24 | 04:47 05:33-06:00/27
| 16:19 | 17:17 | 18:11 | 20:08 | 21:02 | 21:44
12 | 08:28 09:01-09:18/17 | 07:43 | 06:40 | 06:25 | 05:22 | 04:47 05:34-06:01/27
| 16:21 | 17:19 | 18:13 | 20:10 | 21:04 | 21:44
13 | 08:27 15:33-15:41/8 | 07:41 | 06:38 | 06:23 | 05:20 | 04:47 05:34-06:01/27
| 16:22 09:01-09:19/18 | 17:21 | 18:15 | 20:12 | 21:05 | 21:45
14 | 08:26 15:32-15:44/12 | 07:39 | 06:35 | 06:20 | 05:18 | 04:46 05:34-06:00/26
| 16:24 09:01-09:20/19 | 17:22 | 18:16 | 20:13 | 21:07 | 21:46
15 | 08:25 15:31-15:45/14 | 07:36 | 06:33 | 06:18 | 05:17 | 04:46 05:34-06:01/27
| 16:26 09:01-09:21/20 | 17:24 | 18:18 | 20:15 | 21:09 | 21:46
16 | 08:24 15:30-15:47/17 | 07:34 | 06:30 | 06:16 | 05:15 | 04:46 05:34-06:01/27
| 16:27 09:01-09:22/21 | 17:26 | 18:20 | 20:17 | 21:10 | 21:47
17 | 08:23 15:30-15:49/19 | 07:32 | 06:28 | 06:14 | 05:13 | 04:46 05:34-06:01/27
| 16:29 09:01-09:23/22 | 17:28 | 18:22 | 20:19 | 21:12 | 21:47
18 | 08:22 15:29-15:49/20 | 07:30 | 06:26 | 06:11 | 05:12 | 04:46 05:35-06:01/26
| 16:31 09:00-09:23/23 | 17:30 | 18:24 | 20:21 | 21:14 | 21:48
19 | 08:21 15:29-15:50/21 | 07:28 | 06:23 | 06:09 19:50-19:54/4 | 05:10 | 04:46 05:35-06:02/27
| 16:32 09:00-09:24/24 | 17:32 | 18:26 | 20:23 | 21:15 | 21:48
20 | 08:20 15:29-15:52/23 | 07:26 | 06:21 | 06:07 19:47-19:56/9 | 05:09 | 04:46 05:35-06:02/27
| 16:34 09:01-09:25/24 | 17:34 | 18:28 | 20:24 | 21:17 | 21:49
21| 08:19 15:28-15:52/24 | 07:24 | 06:18 | 06:04 19:45-19:58/13 | 05:07 | 04:46 05:36-06:03/27
| 16:36 09:00-09:25/25 | 17:36 | 18:29 | 20:26 | 21:18 | 21:49
22 | 08:17 15:28-15:53/25 | 07:22 | 06:16 | 06:02 19:44-20:00/16 | 05:06 05:43-05:46/3 | 04:46 05:36-06:03/27
| 16:38 09:01-09:26/25 | 17:38 | 18:31 | 20:28 | 21:20 | 21:49
23] 08:16 15:28-15:53/25 | 07:19 | 06:13 | 06:00 19:42-20:01/19 | 05:05 05:39-05:48/9 | 04:46 05:36-06:03/27
| 16:40 09:01-09:25/24 | 17:40 | 18:33 | 20:30 | 21:21 | 21:49
24| 08:15 15:28-15:54/26 | 07:17 | 06:11 | 05:58 19:42-20:01/19 | 05:03 05:37-05:50/13 | 04:47 05:36-06:03/27
| 16:41 09:02-09:26/24 | 17:42 | 18:35 | 20:32 | 21:23 | 21:49
251 08:13 15:28-15:54/26 | 07:15 | 06:08 | 05:56 19:42-20:01/19 | 05:02 05:36-05:52/16 | 04:47 05:37-06:03/26
| 16:43 09:01-09:26/25 | 17:44 | 18:37 | 20:33 | 21:24 | 21:49
26 | 08:12 15:28-15:55/27 | 07:13 | 06:06 | 05:53 19:41-20:01/20 | 05:01 05:35-05:53/18 | 04:47 05:36-06:03/27
| 16:45 09:03-09:26/23 | 17:46 | 18:39 | 20:35 | 21:26 | 21:49
27 1 08:11 15:28-15:55/27 | 07:10 | 06:04 | 05:51 19:41-20:01/20 | 04:59 05:35-05:54/19 | 04:48 05:37-06:04/27
| 16:47 09:03-09:26/23 | 17:48 | 18:40 | 20:37 | 21:27 | 21:49
28 | 08:09 15:28-15:55/27 | 07:08 | 06:01 | 05:49 19:42-20:00/18 | 04:58 05:34-05:55/21 | 04:48 05:37-06:04/27
| 16:49 09:03-09:25/22 | 17:50 | 18:42 | 20:39 | 21:28 | 21:49
29 | 08:07 15:29-15:56/27 | | 06:59 | 05:47 19:42-20:00/18 | 04:57 05:34-05:55/21 | 04:49 05:37-06:04/27
| 16:51 09:05-09:26/21 | | 19:44 | 20:41 | 21:30 | 21:49
30 | 08:06 15:30-15:56/26 | | 06:56 | 05:45 19:42-19:59/17 | 04:56 05:33-05:56/23 | 04:50 05:37-06:04/27
| 16:53 09:05-09:25/20 | | 19:46 | 20:42 | 21:31 | 21:49
31| 08:04 15:30-15:55/25 | | 06:54 | | 04:55 05:33-05:56/23 |
| 16:55 09:06-09:24/18 | | 19:48 | | 21:32 |
Sonnenscheinstunden | 251 | 274 | 367 | 419 | 492 | 508
Anzahl Minuten mit Schatten 1021 144 0 192 199 793

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: Lizenzierter Anwender:
Parum-Diimmer PAVANA GmbH PAVANA,
Otto-Hahn-Strasse 12-16 —
DE-25813 Husum
+49 4841 8944 281
Cornelia Kitte / kitte@pavana-wind.com

Berechnet:

02.09.2019 08:09/3.3.247

THE WIND & SITE ExpeRTS. )

SHADOW - Kalender pro WEA

Berechnung: 2019PAV00450 VB worst caseWEA: BO1 - NORDEX N149/4.0-4.5 4500 149.0 !'O! NH: 164,0 m (Ges:238,5 m) (52)
Voraussetzungen fiir Berechnung des Schattenwurfs
Die dargestellten Zeiten sind die astronomisch maximal mégliche Beschattungsdauer, berechnet unter folgenden Annahmen:

Die Sonne scheint taglich von Sonnenauf- bis -untergang

Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung

Die Windenergieanlage/n ist/sind immer in Betrieb

| Juli | August | SeptembdiOktober | November | Dezember
1]04:50 05:38-06:04/26 | 05:30 | 06:23 | 07:16 | 07:13 | 08:08 08:44-08:59/15
| 21:48 | 21:14 | 20:08 | 18:55 | 16:45 | 16:01
2 | 04:51 05:38-06:05/27 | 05:31 | 06:25 | 07:18 | 07:15 | 08:09 08:46-08:58/12
| 21:48 | 21:12 | 20:05 | 18:52 | 16:43 | 16:00
3] 04:52 05:39-06:05/26 | 05:33 | 06:27 | 07:19 | 07:17 | 08:11 08:47-08:57/10
| 21:48 | 21:10 | 20:03 | 18:50 | 16:41 | 16:00
4| 04:53 05:38-06:05/27 | 05:35 | 06:28 | 07:21 | 07:19 15:10-15:17/7 | 08:12 13:40-13:46/6
| 21:47 | 21:08 | 20:01 | 18:47 | 16:39 | 15:59 08:49-08:56/7
5] 04:53 05:39-06:05/26 | 05:36 | 06:30 | 07:23 | 07:21 15:07-15:20/13 | 08:13 13:38-13:48/10
| 21:47 | 21:06 | 19:58 | 18:45 | 16:37 | 15:58
6 | 04:54 05:39-06:05/26 | 05:38 | 06:32 | 07:25 | 07:23 15:05-15:22/17 | 08:15 13:37-13:50/13
| 21:46 | 21:04 | 19:56 | 18:43 | 16:35 | 15:58
7 | 04:55 05:39-06:05/26 | 05:40 | 06:34 | 07:27 | 07:25 15:04-15:23/19 | 08:16 13:36-13:51/15
| 21:45 | 21:03 | 19:53 | 18:40 | 16:33 | 15:57
8| 04:56 05:40-06:05/25 | 05:41 | 06:35 | 07:28 | 07:27 15:03-15:24/21 | 08:17 13:36-13:53/17
| 21:45 | 21:01 | 19:51 | 18:38 | 16:32 | 15:57
9 | 04:57 05:40-06:05/25 | 05:43 | 06:37 | 07:30 | 07:29 15:02-15:25/23 | 08:19 13:36-13:54/18
| 21:44 | 20:59 | 19:49 | 18:36 | 16:30 08:40-08:51/11 | 15:57
10 | 04:58 05:41-06:05/24 | 05:45 19:55-20:04/9 | 06:39 | 07:32 | 07:31 15:01-15:26/25 | 08:20 13:35-13:55/20
| 21:43 | 20:57 | 19:46 | 18:33 | 16:28 08:39-08:53/14 | 15:56
11 | 05:00 05:41-06:05/24 | 05:46 19:54-20:06/12 | 06:41 | 07:34 | 07:32 15:01-15:26/25 | 08:21 13:35-13:56/21
| 21:42 | 20:55 | 19:44 | 18:31 | 16:26 08:38-08:56/18 | 15:56
12 ] 05:01 05:41-06:05/24 | 05:48 19:51-20:06/15 | 06:42 | 07:36 | 07:34 15:00-15:26/26 | 08:22 13:35-13:56/21
| 21:41 | 20:53 | 19:41 | 18:28 | 16:25 08:37-08:57/20 | 15:56
13 ] 05:02 05:42-06:04/22 | 05:50 19:51-20:07/16 | 06:44 | 07:37 | 07:36 15:01-15:28/27 | 08:23 13:35-13:57/22
| 21:40 | 20:50 | 19:39 | 18:26 | 16:23 08:37-08:58/21 | 15:56
14 ] 05:03 05:42-06:04/22 | 05:52 19:49-20:07/18 | 06:46 | 07:39 | 07:38 15:01-15:28/27 | 08:24 13:36-13:59/23
| 21:39 | 20:48 | 19:36 | 18:24 | 16:22 08:36-08:58/22 | 15:56
15| 05:04 05:43-06:03/20 | 05:53 19:49-20:08/19 | 06:48 | 07:41 | 07:40 15:01-15:28/27 | 08:25 13:35-13:58/23
| 21:38 | 20:46 | 19:34 | 18:21 | 16:20 08:36-08:59/23 | 15:56
16 | 05:06 05:44-06:04/20 | 05:55 19:49-20:08/19 | 06:49 | 07:43 | 07:42 15:01-15:28/27 | 08:26 13:36-13:59/23
| 21:37 | 20:44 | 19:31 | 18:19 | 16:18 08:36-08:59/23 | 15:56
17 | 05:07 05:45-06:03/18 | 05:57 19:48-20:08/20 | 06:51 | 07:45 | 07:44 15:02-15:28/26 | 08:27 13:36-14:00/24
| 21:36 | 20:42 | 19:29 | 18:17 | 16:17 08:35-09:00/25 | 15:56
18 | 05:08 05:45-06:02/17 | 05:59 19:48-20:08/20 | 06:53 | 07:47 | 07:46 15:02-15:28/26 | 08:28 13:37-14:01/24
| 21:35 | 20:40 | 19:27 | 18:15 | 16:16 08:35-09:00/25 | 15:56
19 ] 05:10 05:46-06:01/15 | 06:00 19:49-20:07/18 | 06:55 | 07:49 | 07:47 15:03-15:28/25 | 08:28 13:37-14:02/25
| 21:34 | 20:38 | 19:24 | 18:12 | 16:14 08:36-09:00/24 | 15:57
20 | 05:11 05:48-06:00/12 | 06:02 19:48-20:06/18 | 06:56 | 07:50 | 07:49 15:03-15:28/25 | 08:29 13:37-14:02/25
| 21:32 | 20:35 | 19:22 | 18:10 | 16:13 08:36-09:01/25 | 15:57
21| 05:12 05:50-05:58/8 | 06:04 19:49-20:04/15 | 06:58 | 07:52 | 07:51 15:04-15:28/24 | 08:30 13:38-14:03/25
| 21:31 | 20:33 | 19:19 | 18:08 | 16:12 08:36-09:01/25 | 15:57
22 | 05:14 | 06:06 19:50-20:02/12 | 07:00 | 07:54 | 07:53 15:05-15:28/23 | 08:30 13:38-14:03/25
| 21:30 | 20:31 | 19:17 | 18:06 | 16:10 08:37-09:01/24 | 15:58
23] 05:15 | 06:07 19:51-20:00/9 | 07:02 | 07:56 | 07:54 15:06-15:27/21 | 08:31 13:39-14:04/25
| 21:28 | 20:29 | 19:14 | 18:04 | 16:09 08:37-09:01/24 | 15:58
24| 05:17 | 06:09 19:54-19:58/4 | 07:03 | 07:58 | 07:56 15:06-15:26/20 | 08:31 13:39-14:04/25
| 21:27 | 20:26 | 19:12 | 18:01 | 16:08 08:38-09:01/23 | 15:59
25| 05:18 | 06:11 | 07:05 | 07:00 | 07:58 15:07-15:26/19 | 08:31 13:39-14:04/25
| 21:25 | 20:24 | 19:09 | 16:59 | 16:07 08:38-09:00/22 | 16:00
26 | 05:20 | 06:13 | 07:07 | 07:02 | 08:00 15:08-15:25/17 | 08:32 13:40-14:04/24
| 21:24 | 20:22 | 19:07 | 16:57 | 16:06 08:39-09:00/21 | 16:00
27 | 05:22 | 06:14 | 07:09 | 07:04 | 08:01 15:10-15:25/15 | 08:32 13:41-14:05/24
| 21:22 | 20:20 | 19:04 | 16:55 | 16:05 08:40-09:00/20 | 16:01
28 | 05:23 | 06:16 | 07:10 | 07:06 | 08:03 15:12-15:24/12 | 08:32 13:42-14:05/23
| 21:20 | 20:17 | 19:02 | 16:53 | 16:04 08:41-09:00/19 | 16:02
29 | 05:25 | 06:18 | 07:12 | 07:08 | 08:05 15:14-15:22/8 | 08:32 13:43-14:06/23
| 21:19 | 20:15 | 19:00 | 16:51 | 16:03 08:42-09:00/18 | 16:03
30 | 05:26 | 06:20 | 07:14 | 07:09 | 08:06 08:43-08:59/16 | 08:32 13:44-14:06/22
| 21:17 | 20:13 | 18:57 | 16:49 | 16:02 | 16:04
31| 05:28 | 06:21 | | 07:11 | | 08:32 13:43-14:05/22
| 21:15 | 20:10 | | 16:47 | | 16:05
Sonnenscheinstunden | 511 | 459 | 382 | 329 | 260 | 235
Anzahl Minuten mit Schatten 460 224 0 0 1008 637

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: Lizenzierter Anwender:
Parum-Diimmer PAVANA GmbH PAVANA,
Otto-Hahn-Strasse 12-16 —
DE-25813 Husum
+49 4841 8944 281
Cornelia Kitte / kitte@pavana-wind.com

Berechnet:

02.09.2019 08:09/3.3.247

THE WIND £ SITE EXPERTS. )

SHADOW - Kalender pro WEA

Berechnung: 2019PAV00450 VB worst caseWEA: B02 - NORDEX N149/4.0-4.5 4500 149.0 !O! NH: 164,0 m (Ges:238,5 m) (53)
Voraussetzungen fiir Berechnung des Schattenwurfs
Die dargestellten Zeiten sind die astronomisch maximal mégliche Beschattungsdauer, berechnet unter folgenden Annahmen:

Die Sonne scheint taglich von Sonnenauf- bis -untergang

Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung

Die Windenergieanlage/n ist/sind immer in Betrieb

|Januar |Februar |Marz | April | Mai | Juni | Juli | August | September | Oktober |NovembefDezember
1]08:32 | 08:03 |07:06 | 06:51 18:48-19:10/22 |05:43 | 04:54 | 04:50 | 05:30 ] 06:23 18:37-19:25/48 | 07:16 | 07:13 | 08:08
| 16:06 | 16:57 | 17:52 | 19:50 |20:44 | 21:34 | 21:48 | 21:14 | 20:08 | 18:55 | 16:45 | 16:01
2]08:32 | 08:01 | 07:03 | 06:49 18:45-19:11/26 | 05:41 | 04:53 | 04:51 | 05:31 | 06:25 18:37-19:24/47 | 07:17 | 07:15 | 08:09
|16:07 | 16:59 | 17:54 | 19:51 |20:46 | 21:35  |21:48 | 21:12 | 20:05 | 18:52 | 16:43 | 16:00
310832 |07:59 | 07:01 | 06:47 18:44-19:12/28 | 05:39 | 04:52 | 04:52 | 05:33 | 06:27 18:37-19:22/45 |07:19 | 07:17 | 08:11
| 16:08 | 17:01 | 17:56 | 19:53 |20:48 | 21:36 | 21:47 | 21:10 | 20:03 |18:50 | 16:41 | 16:00
4] 08:32 | 07:57 | 06:59 | 06:44 18:43-19:13/30 | 05:37 | 04:51 | 04:53 | 05:35 | 06:28 18:36-19:20/44 | 07:21 | 07:19 | 08:12
|16:09 | 17:03 | 17:58 | 19:55 120:50 | 21:37 | 21:47 | 21:08 | 20:01 | 18:47  |16:39 | 15:59
5108:31 | 07:56 | 06:57 | 06:42 18:41-19:13/32 | 05:35 | 04:51 | 04:53 | 05:36 | 06:30 18:37-19:18/41 | 07:23 | 07:21 | 08:13
|16:11 | 17:05 | 17:59 | 19:57 ]20:51 | 21:38 | 21:46 | 21:06 | 19:58 | 18:45 |16:37 | 15:58
6 | 08:31 | 07:54 | 06:54 | 06:39 18:41-19:18/37 | 05:33 | 04:50 | 04:54 | 05:38 | 06:32 18:37-19:15/38 | 07:25 | 07:23 | 08:15
| 16:12 | 17:07 | 18:01 | 19:59 | 20:53 | 21:39 | 21:46 | 21:04 | 19:56 | 18:43 | 16:35 | 15:58
7108:31 | 07:52 | 06:52 | 06:37 18:40-19:21/41 | 05:31 | 04:49 | 04:55 | 05:40 | 06:34 18:37-19:08/31 | 07:26 | 07:25 | 08:16
|16:13 | 17:09 | 18:03 | 20:01 |20:55 | 21:40 | 21:45 | 21:02 | 19:53 | 18:40 | 16:33 | 15:57
8]08:30 | 07:50 | 06:49 | 06:35 18:39-19:23/44 | 05:29 | 04:49 | 04:56 | 05:41 | 06:35 18:37-19:08/31 |07:28 | 07:27 | 08:17
|16:15 | 17:11 | 18:05 | 20:02 |20:57  |21:41 | 21:45 | 21:01 | 19:51 |18:38 | 16:32 | 15:57
91 08:29 | 07:48 | 06:47 | 06:32 18:39-19:24/45 | 05:27 | 04:48 | 04:57 | 05:43 | 06:37 18:38-19:07/29 | 07:30 | 07:29 | 08:19
|16:16 | 17:13 | 18:07 | 20:04 |20:58 | 21:42 | 21:44 | 20:59 | 19:49 | 18:35  |16:30 | 15:57
10 | 08:29 | 07:46 | 06:45 | 06:30 18:38-19:25/47 | 05:25 | 04:48 | 04:58 | 05:45 | 06:39 18:38-19:04/26 | 07:32 | 07:30 | 08:20
|16:18 | 17:15 | 18:09 | 20:06 |21:00 |21:43 |21:43 | 20:57 | 19:46 |18:33  |16:28 | 15:56
11]08:28 | 07:44 | 06:42 | 06:27 18:38-19:26/48 | 05:24 | 04:47 | 04:59 | 05:46 ] 06:41 18:40-19:03/23 |07:3¢ | 07:32 | 08:21
| 16:19 | 17:17 | 18:11 | 20:08 | 21:02 | 21:44 | 21:42 | 20:55 | 19:44 | 18:31 | 16:26 | 15:56
12 | 08:27 | 07:42 | 06:40 | 06:25 18:39-19:26/47 | 05:22 | 04:47 | 05:01 | 05:48 | 06:42 18:42-19:00/18 | 07:36 | 07:34 | 08:22
|16:221 | 17:18 | 18:13 | 20:10 |21:04 | 21:44 |21:41 | 20:52 | 19:41 | 18:28 | 16:25 | 15:56
13]08:27 | 07:40 | 06:38 | 06:23 18:39-19:27/48 | 05:20 | 04:47 | 05:02 | 05:50 | 06:44 18:44-18:56/12 |07:37 | 07:36 | 08:23
|16:22  |17:20 | 18:15 | 20:11 |21:05  |21:45 | 21:40 | 20:50 ] 19:39 |18:26 | 16:23 | 15:56
14 | 08:26 | 07:38 | 06:35 | 06:20 18:39-19:27/48 | 05:18 | 04:46 | 05:03 | 05:52 19:09-19:20/11 | 06:46 | 07:39 | 07:38 | 08:24
|16:24 | 17:22 | 18:16 | 20:13 |21:07 | 21:46  |21:39 | 20:48 | 19:36 | 18:24  |16:22 | 15:56
15| 08:25 | 07:36 | 06:33 | 06:18 18:39-19:27/48 | 05:17 | 04:46 | 05:04 | 05:53 19:06-19:23/17 | 06:48 | 07:41 | 07:40 | 08:25
|16:26 | 17:24 | 18:18 | 20:15 |21:09 | 21:46 |21:38 | 20:46 | 19:34 |18:21  [16:20 | 15:56
16 108:24 | 07:3¢ | 06:30 | 06:16 18:40-19:27/47 |05:15 | 04:46 | 05:06 | 05:55 19:05-19:25/20 | 06:49 |07:43 | 07:42 | 08:26
| 16:27 | 17:26 | 18:20 | 20:17 | 21:10 | 21:47 | 21:37 | 20:44 | 19:31 | 18:19 | 16:18 | 15:56
17 | 08:23 | 07:32 | 06:28 | 06:14 18:41-19:27/46 | 05:13 | 04:46 | 05:07 | 05:57 19:02-19:26/24 | 06:51 | 07:45 | 07:44 | 08:27
|16:29 | 17:28 | 18:22 | 20:19 |21:12 | 21:47  |21:36 | 20:42 | 19:29 | 18:17  |16:17 | 15:56
18]08:22 | 07:30 | 06:25 | 06:11 18:41-19:26/45 | 05:12 | 04:46 | 05:08 | 05:59 19:01-19:27/26 | 06:53 | 07:47 | 07:45 | 08:28
|16:31  |17:30 | 18:24 | 20:21 |21:14  |21:48 | 21:35 | 20:40 | 19:27 |18:15 | 16:16 | 15:56
19 | 08:21 | 07:28 | 06:23 | 06:09 18:43-19:26/43 | 05:10 | 04:46 | 05:10 | 06:00 19:00-19:28/28 | 06:55 | 07:49 | 07:47 | 08:28
|16:32 | 17:32 | 18:26 | 20:22 |21:15 | 21:48  |21:33 | 20:38 | 19:24 | 18:12 | 16:14 | 15:57
20| 08:20 | 07:26 | 06:21 | 06:07 18:45-19:25/40 | 05:09 | 04:46 | 05:11 | 06:02 18:58-19:28/30 | 06:56 | 07:50 | 07:49 | 08:29
|16:3¢ | 17:34 | 18:28 | 20:24 |21:17 | 21:48  |21:32 | 20:35 | 19:22 |18:10  [16:13 | 15:57
21(08:19 |07:24 | 06:18 | 06:04 18:48-19:25/37 |05:07 | 04:46 | 05:12 | 06:04 18:58-19:29/31 | 06:58 |07:52 | 07:51 | 08:30
| 16:36 | 17:36 | 18:29 | 20:26 | 21:18 | 21:49 | 21:31 | 20:33 | 19:19 | 18:08 | 16:11 | 15:57
22| 08:17 | 07:22 | 06:16 | 06:02 18:53-19:24/31 | 05:06 | 04:46 | 05:14 | 06:06 18:52-19:30/38 | 07:00 | 07:54 | 07:53 | 08:30
|16:38 | 17:38 | 18:31 | 20:28 |21:20 | 21:49  |21:29 | 20:31 | 19:17 | 18:06 | 16:10 | 15:58
23]08:16 |07:19 | 06:13 | 06:00 18:53-19:23/30 | 05:05 | 04:46 | 05:15 | 06:07 18:48-19:29/41 | 07:02 | 07:56 | 07:54 | 08:31
| 16:40 | 17:40 | 18:33 | 20:30 |21:221  |21:49 | 21:28 | 20:29 | 19:14 |18:04 | 16:09 | 15:58
24| 08:15 | 07:17 | 06:11 | 05:58 18:54-19:22/28 | 05:03 | 04:47 | 05:17 | 06:09 18:47-19:30/43 | 07:03 | 07:58 | 07:56 | 08:31
|16:41 | 17:42 | 18:35 | 20:32 |21:23 | 21:49  |21:27 | 20:26 | 19:12 | 18:01 | 16:08 | 15:59
25 08:13 | 07:15 | 06:08 | 05:56 18:55-19:21/26 | 05:02 | 04:47 | 05:18 | 06:11 18:45-19:30/45 | 07:05 | 07:00 | 07:58 | 08:31
|16:43 | 17:44 | 18:37 | 20:33 |21:24 | 21:49 | 21:25 | 20:24 | 19:09 |16:59  [16:07 | 16:00
26|08:12 | 07:13 | 06:06 | 05:53 18:56-19:19/23 | 05:01 | 04:47 | 05:20 | 06:13 18:43-19:29/46 | 07:07 | 07:02 | 08:00 | 08:32
| 16:45 | 17:46 | 18:39 | 20:35 | 21:26 | 21:49 | 21:24 | 20:22 | 19:07 | 16:57 | 16:06 | 16:00
271 08:10 | 07:10 | 06:04 | 05:51 18:57-19:17/20 | 04:59 | 04:48 | 05:22 | 06:14 18:42-19:29/47 | 07:09 | 07:04 | 08:01 | 08:32
| 16:47 | 17:48 | 18:40 | 20:37 |21:27 | 21:49  |21:22 | 20:19 | 19:04 | 16:55 | 16:05 | 16:01
28]08:09 |07:08 | 06:01 | 05:49 18:59-19:15/16 | 04:58 | 04:48 | 05:23 | 06:16 18:41-19:29/48 | 07:10 | 07:06 | 08:03 | 08:32
|16:49  |17:50 | 18:42 | 20:39 |21:28  |21:49 | 21:20 | 20:17 | 19:02 |16:53 | 16:04 | 16:02
29 | 08:07 | | 06:59 | 05:47 19:02-19:12/10 | 04:57 | 04:49 | 05:25 | 06:18 18:39-19:27/48 | 07:12 | 07:07 | 08:04 | 08:32
|16:51 | | 19:4 | 20:41 |21:30 | 21:49  |21:19 | 20:15 | 19:00 |16:51 | 16:03 | 16:03
30 | 08:06 | | 06:56 18:54-19:05/11 | 05:45 | 04:56 | 04:50 | 05:26 | 06:20 18:39-19:27/48 | 07:14 | 07:09 | 08:06 | 08:32
|16:53 | | 19:4 | 20:42 |21:31 | 2149  |21:17 | 20:12 | 18:57 |16:49 [ 16:02 | 16:04
3108:04 | | 06:54 18:50-19:08/18 | | 04:55 | 105:28 | 06:21 18:39-19:26/47 | |07:11 | | 08:32
| 16:55 | | 19:48 | |21:32 | |21:15 | 20:10 | | 16:47 | | 16:05

Sonnenscheinstunden | 251 | 274 | 367 | 419 | 492 | 508 | 511 | 459 | 382 | 329 | 260 | 235
Anzahl Minuten mit Schatten 0 0 29 1033 0 0 0 638 433 0 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
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Projekt: Lizenzierter Anwender:

Parum-Diimmer PAVANA GmbH PAVANA, )
Otto-Hahn-Strasse 12-16 _—
DE-25813 Husum
+49 4841 8944 281

Cornelia Kitte / kitte@pavana-wind.com

Berechnet:

02.09.2019 08:09/3.3.247
SHADOW - Grafischer Kalender pro WEA
Berechnung: 2019PAV00450 VB worst case

BO1: NORDEX N149/4.0-4.5 4500 149.0 10! NH: 164,0 m (Ges:238,5m) (52 B02: NORDEX N149/4.0-4.5 4500 149.0 0! NH: 164,0 m (Ges:238,5 m) (52
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Jan  Feb Mar  Apr Mai Jun Jul Aug Sep O Nov Dez Jan Jan  Feb Mar  Apr Mai Jun  Jul Aug Sep O MNov Dez Jan
Monat Monat
Schattenrezeptoren

- 1001: Wittenburger Chaussee 6, Wittenddrp - AuBenbereich - 1004: Rotensteiner Weg 5 - AuBenbereich
1002: Alte DorfstraBe 31, Parum - Dorf- und Mischgebiete - 1004a: Rotensteiner Weg 6, Parum - AuBenbereich
- 1003: Rotensteiner Weg 3 (Hinterhof), Parum - Dorf- und Mi- 1006: Alter Siedlerweg 19, Luckwitz - AuBenbereich
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Projekt: Lizenzierter Anwender:

Parum-Diimmer PAVANA GmbH PAVANA,™
Otto-Hahn-Strasse 12-16 —

“EMND{SITEEKERIS?
DE-25813 Husum
+49 4841 8944 281
g:eorpelia Kitte / kitte@pavana-wind.com
rechnet:
02.09.2019 08:09/3.3.247
SHADOW - Karte
Berechnung: 2019PAV00450 VB worst case
Stunden/Jahr,
Astron.max.maogl.
0
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{dGeabasit DEIOKG/ZSHH 20172018\
powered by geolLis oHE (© 2018), winw.onmapsde -
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é.,b

™,

L I e
0 1 2 3 4 km
Karte: TOP25 , MaBstab 1:75.000, Mitte: UTM (north)-WGS84 Zone: 32 Ost: 644.460 Nord: 5.933.880
& Existierende WEA s Schattenrezeptor
Hohe der Schattenkarte: Hohenlinien: NBS20130125_srmtUTMWGS32_84.wpo (3)
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Projekt:

Parum-Diimmer

SHADOW - Hauptergebnis

Berechnung: 2019PAV00450 ZB worst case
Voraussetzungen fiir Berechnung des Schattenwurfs

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

Lizenzierter Anwender:

PAVANA GmbH

Otto-Hahn-Strasse 12-16

DE-25813 Husum

+49 4841 8944 281

Cornelia Kitte / kitte@pavana-wind.com

Berechnet:

02.09.2019 08:10/3.3.247

FiAVANA_) )

THE WIND & SITE ExpeRTS. )

Sehetsin

Minimale relevante Sonnenhdhe (iber Horizont 3° et 3 B
Tage zwischen Berechnungen 1 Tag(e) | L
Berechnungszeitsprung 1 Minuten o |
Die dargestellten Zeiten sind die astronomisch maximal mégliche BN A LA N
Beschattungsdauer, berechnet unter folgenden Annahmen: B L2 WEA 02ep 0@
Die Sonne scheint taglich von Sonnenauf- bis -untergang o WEA 04~ : IC;04
Die Rotorfléche steht immer senkrecht zur Sonneneinfallsrichtung WEA 05 s a
Die Windenergieanlage/n ist/sind immer in Betrieb 1006 ; } e | el
Eine WEA wird nicht berticksichtigt, wenn sie von keinem Teil der ,/ :\“* el :
Rezeptorflache aus sichtbar ist. Die Sichtbarkeitsberechnung basiert auf i # '\ e | P
den folgenden Annahmen: i e ¥ as ( =
Verwendete Hohenlinien: Hohenlinien: NBS20130125_srmtUTMWGS32_84.wg Fhe” 1
Hindernisse in Berechnung verwendet il . z |‘ "il'q’-“ @ 1 %
Berechnungshéhe 0.Gr. fir Karte: 1,5 m o 27 CSA1005
Rasterauflésung: 1,0 m : R e ot T

Alle Koordinatenangaben in: -’Maé-stab 1:75.000

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 02 644.790 5.934.259 41,5 GE WIND ENERGY 5.... Nein GE WIND ENERGY 5.5-158-5.500 5.500 158,0 161,0 2.500 0,0
WEA 03 645.293 5.934.219 43,4 GE WIND ENERGY 5.... Nein GE WIND ENERGY 5.5-158-5.500 5.500 158,0 161,0 2.500 0,0
WEA 04 643.868 5.933.950 40,0 GE WIND ENERGY 5.... Nein GE WIND ENERGY 5.5-158-5.500 5.500 158,0 161,0 2.500 0,0
WEA 05 644.362 5.933.688 40,0 GE WIND ENERGY 5.... Nein GE WIND ENERGY 5.5-158-5.500 5.500 158,0 161,0 2.500 0,0
Schattenrezeptor-Eingabe
Nr. Name Ost Nord Z Breite Hohe Hohe Neigung  Ausrichtungsmodus Augenhdhe
0.Gr. des (2VI)
Fensters 0.Gr.
[m] [m] [m] [m] [°] [m]
1001 Wittenburger Chaussee 6, Wittendorp - AuBenbereich 643.285 5.935.261 470 0,1 0,1 20 90,0 "Gewdchshaus-Modus" 2,1
1002 Alte DorfstraBe 31, Parum - Dorf- und Mischgebiete 644.742 5.935.331 450 0,1 0,1 20 90,0 "Gewachshaus-Modus" 2,1
1003 Rotensteiner Weg 3 (Hinterhof), Parum - Dorf- und Mischgebiete 645.270 5.935.213 450 0,1 0,1 2,0 90,0 "Gewdchshaus-Modus" 2,1
1004 Rotensteiner Weg 5 - AuBenbereich 646.077 5.933.829 43,0 0,1 0,1 20 90,0 "Gewachshaus-Modus" 2,1
I004a Rotensteiner Weg 6, Parum - AuBenbereich 646.097 5.933.750 429 0,1 0,1 20 90,0 "Gewachshaus-Modus" 2,1
1005 Am Buchenberg 1, Hiilseburg - AuBenbereich 645.303 5.931.744 450 0,1 0,1 20 90,0 "Gewachshaus-Modus" 2,1
1006 Alter Siedlerweg 19, Luckwitz - AuBenbereich 643.189 5.933.518 400 0,1 0,1 2,0 90,0 "Gewdchshaus-Modus" 2,1

Berechnungsergebnisse

Schattenrezeptor
astron. max. mogl. Beschattungsdauer
Nr. Name Stunden/Jahr  Schattentage/Jahr  Max.Schattendauer/Tag
[h/a] [d/a] [h/d]
1001 Wittenburger Chaussee 6, Wittendorp - AuBenbereich 12:25 48 0:25
1002 Alte DorfstraBe 31, Parum - Dorf- und Mischgebiete 24:19 42 0:47
1003 Rotensteiner Weg 3 (Hinterhof), Parum - Dorf- und Mischgebiete 49:52 90 1:03
1004 Rotensteiner Weg 5 - AuBenbereich 68:36 154 0:43
1004a Rotensteiner Weg 6, Parum - AuBenbereich 49:57 142 0:33
1005 Am Buchenberg 1, Hiilseburg - AuBenbereich 0:00 0 0:00
1006 Alter Siedlerweg 19, Luckwitz - AuBenbereich 57:05 141 0:38

020020190816/1  WINAPRO .
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Projekt: Lizenzierter Anwender:

Parum-Diimmer PAVANA GmbH PAVANA, )
Otto-Hahn-Strasse 12-16 mn
DE-25813 Husum
+49 4841 8944 281
Cornelia Kitte / kitte@pavana-wind.com

Berechnet:

02.09.2019 08:10/3.3.247
SHADOW - Hauptergebnis
Berechnung: 2019PAV00450 ZB worst case

Gesamtmenge der max. mogl. Beschattung an Rezeptoren pro WEA

Nr. Name Maximal
[h/a]

WEA 02 GE WIND ENERGY 5.5-158 5500 158.0 !-! NH: 161,0 m (Ges:240,0 m) (106) 82:27

WEA 03 GE WIND ENERGY 5.5-158 5500 158.0 !-! NH: 161,0 m (Ges:240,0 m) (107)  69:52

WEA 04 GE WIND ENERGY 5.5-158 5500 158.0 !-! NH: 161,0 m (Ges:240,0 m) (108) 51:23

WEA 05 GE WIND ENERGY 5.5-158 5500 158.0 !-! NH: 161,0 m (Ges:240,0 m) (109)  32:37

Summen in Rezeptortabelle und WEA-Tabelle kénnen sich unterscheiden, da eine WEA gleichzeitig an zwei oder mehr Rezeptoren Beschattung verursachen kann und/oder ein Rezeptor gleichzeitig von
zwei oder mehr WEA beschattet werden kann.
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Projekt: Lizenzierter Anwender:
Parum-Diimmer PAVANA GmbH PAVANA,
Otto-Hahn-Strasse 12-16 —
DE-25813 Husum
+49 4841 8944 281
Cornelia Kitte / kitte@pavana-wind.com

Berechnet:

02.09.2019 08:10/3.3.247

THE WIND & SITE ExpeRTS. )

SHADOW - Kalender

Berechnung: 2019PAV00450 ZB worst caseSchattenrezeptor: 1001 - Wittenburger Chaussee 6, Wittenddrp - AuBenbereich
Voraussetzungen fiir Berechnung des Schattenwurfs
Die dargestellten Zeiten sind die astronomisch maximal mégliche Beschattungsdauer, berechnet unter folgenden Annahmen:

Die Sonne scheint taglich von Sonnenauf- bis -untergang

Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung

Die Windenergieanlage/n ist/sind immer in Betrieb

|Januar | Februar | Mérz | April | Mai | Juni
1]08:32 | 08:03 08:30 (WEA 02) | 07:06 | 06:52 | 05:43 | 04:54
| 16:06 | 16:57 16 08:46 (WEA 02) | 17:52 | 19:50 | 20:44 | 21:34
2] 08:32 | 08:01 08:29 (WEA 02) | 07:04 | 06:49 | 05:41 | 04:53
| 16:07 | 16:59 19  08:48 (WEA 02) | 17:54 | 19:52 | 20:46 | 21:35
3108:32 | 07:59 08:28 (WEA 02) | 07:01 | 06:47 | 05:39 | 04:52
| 16:08 | 17:01 20  08:48 (WEA 02) | 17:56 | 19:53 | 20:48 | 21:36
4| 08:32 | 07:58 08:28 (WEA 02) | 06:59 | 06:44 | 05:37 | 04:52
| 16:10 | 17:03 21 08:49 (WEA 02) | 17:58 | 19:55 | 20:50 | 21:37
5108:32 | 07:56 08:28 (WEA 02) | 06:57 | 06:42 | 05:35 | 04:51
| 16:11 | 17:05 21 08:49 (WEA 02) | 18:00 | 19:57 | 20:52 | 21:38
6 | 08:31 | 07:54 08:28 (WEA 02) | 06:54 | 06:39 | 05:33 | 04:50
| 16:12 | 17:07 21  08:49 (WEA 02) | 18:01 | 19:59 | 20:53 | 21:39
7 108:31 | 07:52 08:28 (WEA 02) | 06:52 | 06:37 | 05:31 | 04:49
| 16:13 | 17:09 20  08:48 (WEA 02) | 18:03 | 20:01 | 20:55 | 21:40
81 08:30 | 07:50 08:17 (WEA 03) | 06:50 | 06:35 | 05:29 | 04:49
| 16:15 | 17:11 22 08:48 (WEA 02) | 18:05 | 20:02 | 20:57 | 21:41
9| 08:30 | 07:48 08:15 (WEA 03) | 06:47 | 06:32 | 05:27 | 04:48
| 16:16 | 17:13 23 08:47 (WEA 02) | 18:07 | 20:04 | 20:59 | 21:42
10 | 08:29 | 07:47 08:13 (WEA 03) | 06:45 | 06:30 | 05:25 | 04:48
| 16:18 | 17:15 25  08:47 (WEA 02) | 18:09 | 20:06 | 21:00 | 21:43
11 | 08:28 | 07:45 08:11 (WEA 03) | 06:42 | 06:28 | 05:24 | 04:47
| 16:19 | 17:17 25  08:45 (WEA 02) | 18:11 | 20:08 | 21:02 | 21:44
12 | 08:28 | 07:43 08:09 (WEA 03) | 06:40 | 06:25 | 05:22 | 04:47
| 16:21 | 17:19 22 08:43 (WEA 02) | 18:13 | 20:10 | 21:04 | 21:45
13 | 08:27 | 07:41 08:06 (WEA 03) | 06:38 | 06:23 | 05:20 | 04:47
| 16:22 | 17:21 16 08:22 (WEA 03) | 18:15 | 20:12 | 21:05 | 21:45
14 | 08:26 | 07:39 08:06 (WEA 03) | 06:35 | 06:21 | 05:18 | 04:46
| 16:24 | 17:23 16 08:22 (WEA 03) | 18:17 | 20:13 | 21:07 | 21:46
15 | 08:25 | 07:37 08:07 (WEA 03) | 06:33 | 06:18 | 05:17 | 04:46
| 16:26 | 17:25 15  08:22 (WEA 03) | 18:18 | 20:15 | 21:09 | 21:47
16 | 08:24 | 07:34 08:08 (WEA 03) | 06:30 | 06:16 | 05:15 | 04:46
| 16:27 | 17:26 13 08:21 (WEA 03) | 18:20 | 20:17 | 21:10 | 21:47
17 | 08:23 | 07:32 08:09 (WEA 03) | 06:28 | 06:14 | 05:13 | 04:46
| 16:29 | 17:28 11 08:20 (WEA 03) | 18:22 | 20:19 | 21:12 | 21:48
18 | 08:22 | 07:30 08:12 (WEA 03) | 06:26 | 06:11 | 05:12 | 04:46
| 16:31 | 17:30 6  08:18 (WEA 03) | 18:24 | 20:21 | 21:14 | 21:48
19 | 08:21 | 07:28 | 06:23 | 06:09 | 05:10 | 04:46
| 16:32 | 17:32 | 18:26 | 20:23 | 21:15 | 21:48
20 | 08:20 | 07:26 | 06:21 | 06:07 | 05:09 | 04:46
| 16:34 | 17:34 | 18:28 | 20:24 | 21:17 | 21:49
21| 08:19 | 07:24 | 06:18 | 06:05 | 05:07 | 04:46
| 16:36 | 17:36 | 18:30 | 20:26 | 21:18 | 21:49
22| 08:17 | 07:22 | 06:16 | 06:02 | 05:06 | 04:46
| 16:38 | 17:38 | 18:31 | 20:28 | 21:20 | 21:49
23] 08:16 | 07:19 | 06:13 | 06:00 | 05:05 | 04:46
| 16:40 | 17:40 | 18:33 | 20:30 | 21:21 | 21:49
24 | 08:15 | 07:17 | 06:11 | 05:58 | 05:03 | 04:47
| 16:41 | 17:42 | 18:35 | 20:32 | 21:23 | 21:49
25| 08:13 | 07:15 | 06:09 | 05:56 | 05:02 | 04:47
| 16:43 | 17:44 | 18:37 | 20:34 | 21:24 | 21:49
26 | 08:12 | 07:13 | 06:06 | 05:54 | 05:01 | 04:47
| 16:45 | 17:46 | 18:39 | 20:35 | 21:26 | 21:49
27 | 08:11 | 07:10 | 06:04 | 05:51 | 04:59 | 04:48
| 16:47 | 17:48 | 18:41 | 20:37 | 21:27 | 21:49
28 | 08:09 08:37 (WEA 02) | 07:08 | 06:01 | 05:49 | 04:58 | 04:48
| 16:49 4 08:41 (WEA 02) | 17:50 | 18:42 | 20:39 | 21:29 | 21:49
29 | 08:08 08:36 (WEA 02) | | 06:59 | 05:47 | 04:57 | 04:49
| 16:51 8  08:44 (WEA 02) | | 19:44 | 20:41 | 21:30 | 21:49
30 | 08:06 08:34 (WEA 02) | | 06:56 | 05:45 | 04:56 | 04:50
| 16:53 11 08:45 (WEA 02) | | 19:46 | 20:43 | 21:31 | 21:49
31 | 08:04 08:32 (WEA 02) | | 06:54 | | 04:55 |
| 16:55 14  08:46 (WEA 02) | | 19:48 | |21:33 |
Sonnenscheinstunden | 251 | 274 | 367 | 419 | 493 | 508
astr.max.mogl.Beschattung | 37 | 332 | | | |
Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergegeben (Sommerzeit wie Bezugsjahr):
Tag im Monat Sonnenaufgang  (SS:MM) Zeitpunkt (SS:MM) Schattenanfang (WEA mit erstem Schatten)

Sonnenuntergang (SS:MM) Minuten mit Schatten Zeitpunkt (SS:MM) Schattenende (WEA mit letztem Schatten)
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Projekt: Lizenzierter Anwender:
Parum-Diimmer PAVANA GmbH PAVANA,
Otto-Hahn-Strasse 12-16 —
DE-25813 Husum
+49 4841 8944 281
Cornelia Kitte / kitte@pavana-wind.com

Berechnet:

02.09.2019 08:10/3.3.247

THE WIND & SITE ExpeRTS. )

SHADOW - Kalender

Berechnung: 2019PAV00450 ZB worst caseSchattenrezeptor: 1001 - Wittenburger Chaussee 6, Wittenddrp - AuBenbereich
Voraussetzungen fiir Berechnung des Schattenwurfs
Die dargestellten Zeiten sind die astronomisch maximal mégliche Beschattungsdauer, berechnet unter folgenden Annahmen:

Die Sonne scheint taglich von Sonnenauf- bis -untergang

Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung

Die Windenergieanlage/n ist/sind immer in Betrieb

| Juli |August | SeptembejOktober | November | Dezember
1| 04:50 | 05:30 | 06:23 | 07:16 | 07:13 07:43 (WEA 03) | 08:08
| 21:48 | 21:14 | 20:08 | 18:55 | 16:45 25  08:16 (WEA 02) | 16:01
2| 04:51 | 05:31 | 06:25 | 07:18 | 07:15 07:45 (WEA 03) | 08:09
| 21:48 | 21:12 | 20:05 | 18:52 | 16:43 24 08:17 (WEA 02) | 16:00
3] 04:52 | 05:33 | 06:27 | 07:19 | 07:17 07:47 (WEA 03) | 08:11
| 21:48 | 21:10 | 20:03 | 18:50 | 16:41 23 08:18 (WEA 02) | 16:00
4| 04:53 | 05:35 | 06:28 | 07:21 | 07:19 07:58 (WEA 02) | 08:12
| 21:47 | 21:08 | 20:01 | 18:48 | 16:39 20  08:18 (WEA 02) | 15:59
51 04:53 | 05:36 | 06:30 | 07:23 | 07:21 07:58 (WEA 02) | 08:14
| 21:47 | 21:06 | 19:58 | 18:45 | 16:37 20  08:18 (WEA 02) | 15:58
6 | 04:54 | 05:38 | 06:32 | 07:25 | 07:23 07:58 (WEA 02) | 08:15
| 21:46 | 21:05 | 19:56 | 18:43 | 16:35 20  08:18 (WEA 02) | 15:58
7 | 04:55 | 05:40 | 06:34 | 07:27 | 07:25 07:58 (WEA 02) | 08:16
| 21:45 | 21:03 | 19:53 | 18:40 | 16:33 20  08:18 (WEA 02) | 15:57
8| 04:56 | 05:41 | 06:35 | 07:28 | 07:27 07:58 (WEA 02) | 08:18
| 21:45 | 21:01 | 19:51 | 18:38 | 16:32 20  08:18 (WEA 02) | 15:57
9 | 04:57 | 05:43 | 06:37 | 07:30 | 07:29 07:59 (WEA 02) | 08:19
| 21:44 | 20:59 | 19:49 | 18:36 | 16:30 19  08:18 (WEA 02) | 15:57
10 | 04:58 | 05:45 | 06:39 | 07:32 | 07:31 08:01 (WEA 02) | 08:20
| 21:43 | 20:57 | 19:46 | 18:33 | 16:28 16  08:17 (WEA 02) | 15:56
11 | 05:00 | 05:47 | 06:41 | 07:34 | 07:33 08:04 (WEA 02) | 08:21
| 21:42 | 20:55 | 19:44 | 18:31 | 16:26 13 08:17 (WEA 02) | 15:56
12 | 05:01 | 05:48 | 06:42 | 07:36 | 07:34 08:06 (WEA 02) | 08:22
| 21:41 | 20:53 | 19:41 | 18:29 | 16:25 11 08:17 (WEA 02) | 15:56
13 | 05:02 | 05:50 | 06:44 | 07:38 | 07:36 08:08 (WEA 02) | 08:23
| 21:40 | 20:51 | 19:39 | 18:26 | 16:23 7  08:15 (WEA 02) | 15:56
14 | 05:03 | 05:52 | 06:46 | 07:39 | 07:38 08:10 (WEA 02) | 08:24
| 21:39 | 20:48 | 19:36 | 18:24 | 16:22 4  08:14 (WEA 02) | 15:56
15 | 05:04 | 05:53 | 06:48 | 07:41 | 07:40 | 08:25
| 21:38 | 20:46 | 19:34 | 18:22 | 16:20 | 15:56
16 | 05:06 | 05:55 | 06:49 | 07:43 | 07:42 | 08:26
| 21:37 | 20:44 | 19:32 | 18:19 | 16:19 | 15:56
17 | 05:07 | 05:57 | 06:51 | 07:45 | 07:44 | 08:27
| 21:36 | 20:42 | 19:29 | 18:17 | 16:17 | 15:56
18 | 05:08 | 05:59 | 06:53 | 07:47 | 07:46 | 08:28
| 21:35 | 20:40 | 19:27 | 18:15 | 16:16 | 15:56
19 | 05:10 | 06:00 | 06:55 | 07:49 | 07:47 | 08:28
| 21:34 | 20:38 | 19:24 | 18:12 | 16:14 | 15:57
20 | 05:11 | 06:02 | 06:56 | 07:51 | 07:49 | 08:29 09:44 (WEA 05)
| 21:32 | 20:35 | 19:22 | 18:10 | 16:13 | 15:57 2 09:46 (WEA 05)
21 ] 05:12 | 06:04 | 06:58 | 07:52 | 07:51 | 08:30 09:45 (WEA 05)
| 21:31 | 20:33 | 19:19 | 18:08 | 16:12 | 15:57 2 09:47 (WEA 05)
22 | 05:14 | 06:06 | 07:00 | 07:54 | 07:53 | 08:30 09:45 (WEA 05)
| 21:30 | 20:31 | 19:17 | 18:06 | 16:10 | 15:58 2 09:47 (WEA 05)
23 ] 05:15 | 06:07 | 07:02 | 07:56 | 07:55 | 08:31 09:46 (WEA 05)
| 21:28 | 20:29 | 19:14 | 18:04 | 16:09 | 15:58 2 09:48 (WEA 05)
24 | 05:17 | 06:09 | 07:03 | 07:58 08:41 (WEA 03) | 07:56 | 08:31
| 21:27 | 20:26 | 19:12 | 18:01 7  08:48 (WEA 03) | 16:08 | 15:59
251 05:18 | 06:11 | 07:05 | 07:00 07:39 (WEA 03) | 07:58 | 08:32
| 21:25 | 20:24 | 19:09 | 16:59 11 07:50 (WEA 03) | 16:07 | 16:00
26 | 05:20 | 06:13 | 07:07 | 07:02 07:37 (WEA 03) | 08:00 | 08:32
| 21:24 | 20:22 | 19:07 | 16:57 14 07:51 (WEA 03) | 16:06 | 16:00
27 | 05:22 | 06:14 | 07:09 | 07:04 07:36 (WEA 03) | 08:01 | 08:32
| 21:22 | 20:20 | 19:05 | 16:55 15 07:51 (WEA 03) | 16:05 | 16:01
28 | 05:23 | 06:16 | 07:10 | 07:06 07:36 (WEA 03) | 08:03 | 08:32
| 21:21 | 20:17 | 19:02 | 16:53 16 07:52 (WEA 03) | 16:04 | 16:02
29 | 05:25 | 06:18 | 07:12 | 07:08 07:36 (WEA 03) | 08:05 | 08:32
| 21:19 | 20:15 | 19:00 | 16:51 16 07:52 (WEA 03) | 16:03 | 16:03
30 | 05:26 | 06:20 | 07:14 | 07:10 07:38 (WEA 03) | 08:06 | 08:33
| 21:17 | 20:13 | 18:57 | 16:49 23 08:12 (WEA 02) | 16:02 | 16:04
31 ] 05:28 | 06:21 | | 07:11 07:41 (WEA 03) | | 08:33
|21:15 | 20:10 | | 16:47 24  08:15 (WEA 02) | | 16:05
Sonnenscheinstunden | 511 | 459 | 382 | 329 | 260 | 235
astr.max.mogl.Beschattung | | | | 126 | 242 | 8
Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergegeben (Sommerzeit wie Bezugsjahr):
Tag im Monat Sonnenaufgang  (SS:MM) Zeitpunkt (SS:MM) Schattenanfang (WEA mit erstem Schatten)

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

Parum-Diimmer

SHADOW - Kalender

Berechnung: 2019PAV00450 ZB worst caseSchattenrezeptor: 1002 - Alte DorfstraBe 31, Parum - Dorf- und Mischgebiete
Voraussetzungen fiir Berechnung des Schattenwurfs

Lizenzierter Anwender:

PAVANA GmbH

Otto-Hahn-Strasse 12-16

DE-25813 Husum
+49 4841 8944 281

Cornelia Kitte / kitte@pavana-wind.com

Berechnet:

02.09.2019 08:10/3.3.247

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

Die Sonne scheint taglich von Sonnenauf- bis -untergang

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

|Januar

Sonnenscheinstunden | 251

astr.max.mogl.Beschattung |

8:32

PADNONONDDONDANRPNONDONDNONDRNONONDANDNDONDDDONDNDRD 0N
P AL WP WL WONWNWNNNNNNNNNNNONNNE SN WA WL WL, WOWOWO WD
NS OBIUOLRERONLHNORWNRNNRONNRROURIDNOONONOWRNHRRRLON®NING

6:41

| Februar |Mérz

10:18 (WEA 03) | 08:03
40 14:59 (WEA 04) | 16:57
10:19 (WEA 03) | 08:01

39 14:59 (WEA 04) | 16:59
10:20 (WEA 03) | 07:59

37 14:59 (WEA 04) | 17:01
10:21 (WEA 03) | 07:58

36 15:00 (WEA 04) | 17:03
10:22 (WEA 03) | 07:56

33 14:59 (WEA 04) | 17:05
10:24 (WEA 03) | 07:54

30  15:00 (WEA 04) | 17:07
10:26 (WEA 03) | 07:52

25 14:59 (WEA 04) | 17:09
10:29 (WEA 03) | 07:50

18 14:59 (WEA 04) | 17:11
14:47 (WEA 04) | 07:48

12 14:59 (WEA 04) | 17:13
14:48 (WEA 04) | 07:46

9  14:57 (WEA 04) | 17:15
14:51 (WEA 04) | 07:44

5 14:56 (WEA 04) | 17:16
| 07:43

| 17:18

| 07:41

| 17:20

| 07:39

| 17:22

| 07:36

| 17:24

| 07:34

| 17:26

| 07:32

| 17:28

| 07:30

| 17:30

| 07:28

| 17:32

| 07:26

| 17:34

| 07:24

| 17:36

| 07:22

| 17:38

| 07:19

| 17:40

| 07:17

| 17:42

| 07:15

| 17:44

| 07:13

| 17:46

| 07:10

| 17:48

| 07:08

284

| 07:06
| 17:52
| 07:04
| 17:54
| 07:01
| 17:56
| 06:59
| 17:58
| 06:57
| 17:59
| 06:54
| 18:01
| 06:52
| 18:03
| 06:49
| 18:05
| 06:47
| 18:07
| 06:45
| 18:09
| 06:42
| 18:11
| 06:40
| 18:13
| 06:38
| 18:15

| April

| 06:51
| 19:50
| 06:49
| 19:51
| 06:47
| 19:53
| 06:44
| 19:55
| 06:42
| 19:57

| 05:43
| 20:44
| 05:41
| 20:46
| 05:39
| 20:48

| Juni

| 04:54
| 21:34
| 04:53
| 21:35
| 04:52
| 21:36
| 04:51
| 21:37
| 04:51
| 21:38
| 04:50
| 21:39
| 04:49
| 21:40
| 04:49
| 21:41
| 04:48
| 21:42
| 04:48
| 21:43
| 04:47
| 21:44
| 04:47
| 21:44
| 04:46
| 21:45
| 04:46
| 21:46
| 04:46
| 21:46
| 04:46
| 21:47
| 04:46
| 21:47
| 04:46
| 21:48
| 04:46
| 21:48
| 04:46
| 21:49
| 04:46
| 21:49
| 04:46
| 21:49
| 04:46
| 21:49
| 04:47
| 21:49
| 04:47
| 21:49
| 04:47
| 21:49
| 04:48
| 21:49
| 04:48
| 21:49
| 04:49
| 21:49
| 04:50
| 21:49

|
|
| 508
|

|3uli

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

05:
21:
05:
21:
05:
21:
05:
21:
05:
21:
05:
21:
05:
21:
05:
21:31
05:14
21:30
05:15
21:28
05:17
21:27
05:18
21:25
05:20
21:24
0.
21:
05:
21:
05:
21:
05:
21:
05:
21:

|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
| 05:21
l

|

|

|

|

|

|

|

|

|

|August  |Sep ei0ktober | D

|05:30 | 06:23 | 07:16  |07:13 | 08:08
|21:14  |20:08 | 18:55 | 16:45 | 16:01 4
|05:31  |06:25 | 07:18  |07:15 | 08:09
|21:12  20:05 | 18:52  |16:43 | 16:00 8
|05:33 | 06:27 | 07:19  [07:17 | 08:11
|21:10  |20:03  |18:50 |16:41  |16:00 12
|05:3¢ | 06:28 | 07:21  |07:19 | 08:12
|21:08  |20:01 | 18:47 |16:39  |15:559 17
]05:36 | 06:30 [07:23  [07:21 | 08:14
|21:06 |19:58 | 18:45  [16:37 | 15:558 24
|05:38  |06:32 | 07:25  |07:23 | 08:15
|21:04 |19:56 | 18:43 | 16:35 | 15:558 29
|05:40 | 06:3¢ | 07:27  |07:25 | 08:16
|21:03  |19:53 | 18:40 [16:33  [15:57 32
|05:41 | 06:35 | 07:28  |07:27 | 08:17
|21:01  |19:51  |18:38  [16:32  [15:57 35
|05:43 | 06:37 |07:30 | 07:29 | 08:19
|20:59  |19:49 | 18:35  |16:30 | 15:57 37
|05:45 | 06:39 [07:32 [07:31 | 08:20
|20:57 | 19:46 | 18:33  [16:28 | 15:556 39
|05:46 | 06:41 | 07:3  |07:32 | 08:21
|20:55 | 19:44 | 18:31 | 16:26 | 15:556 40
|05:48 | 06:42 | 07:36 | 07:34 | 08:22
]20:53 | 19:41 | 18:28 [ 16:25 | 15:556 42
|05:50 | 06:44 | 07:37  |07:36 | 08:23
|20:50  |19:39 | 18:26 | 16:223 | 15:556 43
|05:52 | 06:46 | 07:39 | 07:38 | 08:24
|20:48  |19:36 | 18:24 | 16221 | 15:556 45
|05:53 | 06:48  |07:41  |07:40 | 08:25
|20:46  |19:34 | 18:21  [16:20 | 1556 43
|05:55 | 06:49 | 07:43  |07:42 | 08:26
|20:44  |19:31 | 18:19 | 16:18 | 15556 45
|05:57 | 06:51 | 07:45 | 07:44 | 08:27
|20:42  |19:29 | 18:17  [16:17 | 15556 46
|05:59 | 06:53 | 07:47 | 07:46 | 08:28
|20:40  |19:27 | 18:15 [16:16 | 15:556 46
| 06:00 | 06:55 | 07:49 | 07:47 | 08:28
|20:38  |19:224  |18:12 | 16:14  |15:57 46
|06:02 | 06:56 | 07:50 | 07:49 | 08:29
|20:35  |19:22  |18:10 [ 16:13 [ 15:57 47
| 06:04 | 06:58 | 07:52  |07:51 | 08:30
|20:33  [19:19  |18:08 |16:11  |15:57 46
| 06:06 | 07:00 | 07:54  |07:53 | 08:30
]20:31  |19:17 | 18:06 [ 16:10 | 15:558 46
|06:07 |07:02 |07:56 |07:54 | 08:31
|20:29  |19:14  |18:04  |16:09 | 15:558 47
|06:09 |07:03 |07:58  |07:56 | 08:31
|20:26  |19:12 | 18:01 | 16:08 | 1559 46
|06:11 | 07:05 [07:00 |07:58 | 08:32
|20:24  |19:09 | 16:59  [16:07  |16:00 46
|06:13 | 07:07 | 07:02  |08:00 | 08:32
|20:22  |19:07 |16:57 | 16:06 | 16:00 46
|06:14 | 07:09 | 07:04  |08:01 | 08:32
]20:20  |19:04 | 16:55  [16:05  |16:01 45
|06:16 | 07:10  |07:06 | 08:03 | 08:32
|20:17  |19:02 | 16:53 | 16:04 | 16:02 45
|06:18 | 07:12 | 07:08 | 08:05 | 08:32
|20:15  |19:00 |16:51 | 16:03 | 16:03 44
|06:20 | 07:14 [07:09 | 08:06 | 08:32
|20:13  |18:57 | 16:49  [16:02 | 16:04 43
|06:21 | jo7:11 | | 08:32
|20:10 | |16:47 | |16:05 41
| 459 | 382 | 329 | 260 | 235

| \ | | | 1175

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

Tag im Monat

windPRO 3.3.247 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk

Sonnenaufgang
Sonnenuntergang (SS:MM)

(SS:MM)

Minuten mit Schatten

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

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

PAVANA,

THE WIND £ SITE EXPERTS. )

14:33 (WEA 04)
14:37 (WEA 04)
14:32 (WEA 04)
14:40 (WEA 04)
14:30 (WEA 04)
14:42 (WEA 04)
10:14 (WEA 03)
14:43 (WEA 04)
10:11 (WEA 03)
14:44 (WEA 04)
10:11 (WEA 03)
14:46 (WEA 04)
10:09 (WEA 03)
14:46 (WEA 04)
10:10 (WEA 03)
14:48 (WEA 04)
10:09 (WEA 03)
14:48 (WEA 04)
10:09 (WEA 03)
14:49 (WEA 04)
10:08 (WEA 03)
14:49 (WEA 04)
10:08 (WEA 03)
14:50 (WEA 04)
10:08 (WEA 03)
14:50 (WEA 04)
10:09 (WEA 03)
14:52 (WEA 04)
10:09 (WEA 03)
14:51 (WEA 04)
10:09 (WEA 03)
14:52 (WEA 04)
10:09 (WEA 03)
14:53 (WEA 04)
10:10 (WEA 03)
14:53 (WEA 04)
10:11 (WEA 03)
14:54 (WEA 04)
10:10 (WEA 03)
14:54 (WEA 04)
10:11 (WEA 03)
14:55 (WEA 04)
10:11 (WEA 03)
14:55 (WEA 04)
10:12 (WEA 03)
14:56 (WEA 04)
10:13 (WEA 03)
14:56 (WEA 04)
10:13 (WEA 03)
14:56 (WEA 04)
10:13 (WEA 03)
14:57 (WEA 04)
10:15 (WEA 03)
14:58 (WEA 04)
10:15 (WEA 03)
14:58 (WEA 04)
10:16 (WEA 03)
14:59 (WEA 04)
10:17 (WEA 03)
14:59 (WEA 04)
10:17 (WEA 03)
14:58 (WEA 04)

020020090816/ WINAPRO .



Lizenzierter Anwender:

PAVANA GmbH

Otto-Hahn-Strasse 12-16

DE-25813 Husum

+49 4841 8944 281

Cornelia Kitte / kitte@pavana-wind.com

Berechnet:

02.09.2019 08:10/3.3.247

Projekt:

Parum-Diimmer MA_)

THE WIND & SITE ExpeRTS. )

SHADOW - Kalender

Berechnung: 2019PAV00450 ZB worst caseSchattenrezeptor: 1003 - Rotensteiner Weg 3 (Hinterhof), Parum - Dorf- und Mischgebiete
Voraussetzungen fiir Berechnung des Schattenwurfs
Die dargestellten Zeiten sind die astronomisch maximal mégliche Beschattungsdauer, berechnet unter folgenden Annahmen:

Die Sonne scheint taglich von Sonnenauf- bis -untergang

Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung

Die Windenergieanlage/n ist/sind immer in Betrieb

|Januar | Februar | Mérz | April | Mai | Juni
1 08:32 14:04 (WEA 02) | 08:03 15:53 (WEA 04) | 07:06 | 06:51 | 05:43 | 04:54
| 16:06 42 14:46 (WEA 05) | 16:57 16 16:09 (WEA 04) | 17:52 | 19:50 | 20:44 | 21:34
2| 08:32 14:04 (WEA 02) | 08:01 15:54 (WEA 04) | 07:03 | 06:49 | 05:41 | 04:53
| 16:07 38  14:45 (WEA 05) | 16:59 14 16:08 (WEA 04) | 17:54 | 19:51 | 20:46 | 21:35
3] 08:32 14:04 (WEA 02) | 07:59 15:56 (WEA 04) | 07:01 | 06:47 | 05:39 | 04:52
| 16:08 36  14:40 (WEA 02) | 17:01 12 16:08 (WEA 04) | 17:56 | 19:53 | 20:48 | 21:36
4| 08:32 14:05 (WEA 02) | 07:58 15:59 (WEA 04) | 06:59 | 06:44 | 05:37 | 04:51
| 16:09 36  14:41 (WEA 02) | 17:03 6  16:05 (WEA 04) | 17:58 | 19:55 | 20:50 | 21:37
5] 08:31 14:05 (WEA 02) | 07:56 | 06:57 | 06:42 | 05:35 | 04:51
| 16:11 36 14:41 (WEA 02) | 17:05 | 17:59 | 19:57 | 20:51 | 21:38
6 | 08:31 14:07 (WEA 02) | 07:54 | 06:54 | 06:39 | 05:33 | 04:50
| 16:12 35  14:42 (WEA 02) | 17:07 | 18:01 | 19:59 | 20:53 | 21:39
7 | 08:31 14:07 (WEA 02) | 07:52 | 06:52 | 06:37 | 05:31 | 04:49
| 16:13 34  14:41 (WEA 02) | 17:09 | 18:03 | 20:01 | 20:55 | 21:40
81 08:30 14:07 (WEA 02) | 07:50 | 06:49 | 06:35 | 05:29 | 04:49
| 16:15 34  14:41 (WEA 02) | 17:10 | 18:05 | 20:02 | 20:57 | 21:41
9| 08:30 14:09 (WEA 02) | 07:48 | 06:47 | 06:32 | 05:27 | 04:48
| 16:16 33 14:42 (WEA 02) | 17:12 | 18:07 | 20:04 | 20:58 | 21:42
10 | 08:29 14:09 (WEA 02) | 07:46 | 06:45 | 06:30 | 05:25 | 04:48
| 16:18 33 14:42 (WEA 02) | 17:14 | 18:09 | 20:06 | 21:00 | 21:43
11 | 08:28 14:10 (WEA 02) | 07:44 | 06:42 | 06:27 | 05:24 | 04:47
| 16:19 32 14142 (WEA 02) | 17:16 | 18:11 | 20:08 | 21:02 | 21:44
12 | 08:28 14:10 (WEA 02) | 07:42 | 06:40 | 06:25 | 05:22 | 04:47
| 16:21 32 14142 (WEA 02) | 17:18 | 18:13 | 20:10 | 21:04 | 21:44
13 ] 08:27 14:11 (WEA 02) | 07:40 | 06:38 | 06:23 | 05:20 | 04:46
| 16:22 31  14:42 (WEA 02) | 17:20 | 18:15 | 20:12 | 21:05 | 21:45
14 | 08:26 14:12 (WEA 02) | 07:38 | 06:35 | 06:20 | 05:18 | 04:46
| 16:24 30 14:42 (WEA 02) | 17:22 | 18:16 | 20:13 | 21:07 | 21:46
15 | 08:25 14:13 (WEA 02) | 07:36 | 06:33 | 06:18 | 05:17 | 04:46
| 16:25 29  14:42 (WEA 02) | 17:24 | 18:18 | 20:15 | 21:09 | 21:46
16 | 08:24 14:14 (WEA 02) | 07:34 | 06:30 | 06:16 | 05:15 | 04:46
| 16:27 28  14:42 (WEA 02) | 17:26 | 18:20 | 20:17 | 21:10 | 21:47
17 | 08:23 14:16 (WEA 02) | 07:32 | 06:28 | 06:13 | 05:13 | 04:46
| 16:29 27  15:55(WEA 04) | 17:28 | 18:22 | 20:19 | 21:12 | 21:47
18 | 08:22 14:16 (WEA 02) | 07:30 | 06:25 | 06:11 | 05:12 | 04:46
| 16:31 28  15:56 (WEA 04) | 17:30 | 18:24 | 20:21 | 21:14 | 21:48
19 ] 08:21 14:18 (WEA 02) | 07:28 | 06:23 | 06:09 | 05:10 | 04:46
| 16:32 28  15:58 (WEA 04) | 17:32 | 18:26 | 20:22 | 21:15 | 21:48
20 | 08:20 14:20 (WEA 02) | 07:26 | 06:21 | 06:07 | 05:09 | 04:46
| 16:34 28  16:00 (WEA 04) | 17:34 | 18:28 | 20:24 | 21:17 | 21:49
21| 08:19 14:22 (WEA 02) | 07:24 | 06:18 | 06:04 | 05:07 | 04:46
| 16:36 27  16:02 (WEA 04) | 17:36 | 18:29 | 20:26 | 21:18 | 21:49
22 | 08:17 14:25 (WEA 02) | 07:22 | 06:16 | 06:02 | 05:06 | 04:46
| 16:38 24  16:04 (WEA 04) | 17:38 | 18:31 | 20:28 | 21:20 | 21:49
23] 08:16 15:50 (WEA 04) | 07:19 | 06:13 | 06:00 | 05:04 | 04:46
| 16:39 16 16:06 (WEA 04) | 17:40 | 18:33 | 20:30 | 21:21 | 21:49
24| 08:15 15:50 (WEA 04) | 07:17 | 06:11 | 05:58 | 05:03 | 04:47
| 16:41 18  16:08 (WEA 04) | 17:42 | 18:35 | 20:32 | 21:23 | 21:49
251 08:13 15:50 (WEA 04) | 07:15 | 06:08 | 05:56 | 05:02 | 04:47
| 16:43 19 16:09 (WEA 04) | 17:44 | 18:37 | 20:33 | 21:24 | 21:49
26 | 08:12 15:50 (WEA 04) | 07:13 | 06:06 | 05:53 | 05:01 | 04:47
| 16:45 20 16:10 (WEA04) | 17:46 | 18:39 | 20:35 | 21:26 | 21:49
27 | 08:10 15:50 (WEA 04) | 07:10 | 06:04 | 05:51 | 04:59 | 04:48
| 16:47 20 16:10 (WEA 04) | 17:48 | 18:40 | 20:37 | 21:27 | 21:49
28 | 08:09 15:50 (WEA 04) | 07:08 | 06:01 | 05:49 | 04:58 | 04:48
| 16:49 20 16:10 (WEA 04) | 17:50 | 18:42 | 20:39 | 21:28 | 21:49
29 | 08:07 15:51 (WEA 04) | | 06:59 | 05:47 | 04:57 | 04:49
| 16:51 20 16:11 (WEA 04) | | 19:44 | 20:41 | 21:30 | 21:49
30 | 08:06 15:52 (WEA 04) | | 06:56 | 05:45 | 04:56 | 04:49
| 16:53 18  16:10 (WEA 04) | | 19:46 | 20:42 | 21:31 | 21:49
31| 08:04 15:52 (WEA 04) | | 06:54 | | 04:55 |
| 16:55 18 16:10 (WEA 04) | | 19:48 | |21:32 |
Sonnenscheinstunden | 251 | 274 | 367 | 419 | 493 | 508
astr.max.mdgl.Beschattung | 870 | 48 | | | |

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)

020020190816/6  WINAPRO .

windPRO 3.3.247 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk



Lizenzierter Anwender:

PAVANA GmbH

Otto-Hahn-Strasse 12-16

DE-25813 Husum

+49 4841 8944 281

Cornelia Kitte / kitte@pavana-wind.com

Berechnet:

02.09.2019 08:10/3.3.247

Projekt:

Parum-Diimmer MA_)

THE WIND & SITE ExpeRTS. )

SHADOW - Kalender
Berechnung: 2019PAV00450 ZB worst caseSchattenrezeptor: 1003 - Rotensteiner Weg 3 (Hinterhof), Parum - Dorf- und Mischgebiete

Voraussetzungen fiir Berechnung des Schattenwurfs

Die dargestellten Zeiten sind die astronomisch maximal mégliche Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint taglich von Sonnenauf- bis -untergang

Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung

Die Windenergieanlage/n ist/sind immer in Betrieb

| Juli |August | SeptembejOktober | November | Dezember
1| 04:50 | 05:29 | 06:23 | 07:16 | 07:13 | 08:08 13:52 (WEA 02)
| 21:48 | 21:14 | 20:08 | 18:55 | 16:45 | 16:01 32 14:24 (WEA 02)
2 | 04:51 | 05:31 | 06:25 | 07:17 | 07:15 | 08:09 13:52 (WEA 02)
| 21:48 | 21:12 | 20:05 | 18:52 | 16:43 | 16:00 33 14:25 (WEA 02)
3] 04:52 | 05:33 | 06:27 | 07:19 | 07:17 | 08:11 13:52 (WEA 02)
| 21:48 | 21:10 | 20:03 | 18:50 | 16:41 | 16:00 33 14:25 (WEA 02)
4 | 04:52 | 05:34 | 06:28 | 07:21 | 07:19 | 08:12 13:52 (WEA 02)
| 21:47 | 21:08 | 20:01 | 18:47 | 16:39 | 15:59 34 14:26 (WEA 02)
5] 04:53 | 05:36 | 06:30 | 07:23 | 07:21 | 08:13 13:52 (WEA 02)
| 21:47 | 21:06 | 19:58 | 18:45 | 16:37 | 15:58 35  14:27 (WEA 02)
6 | 04:54 | 05:38 | 06:32 | 07:25 | 07:23 | 08:15 13:53 (WEA 02)
| 21:46 | 21:04 | 19:56 | 18:43 | 16:35 | 15:58 35  14:28 (WEA 02)
7 | 04:55 | 05:40 | 06:34 | 07:26 | 07:25 15:28 (WEA 04) | 08:16 13:53 (WEA 02)
| 21:45 | 21:02 | 19:53 | 18:40 | 16:33 7  15:35 (WEA 04) | 15:57 35  14:28 (WEA 02)
8| 04:56 | 05:41 | 06:35 | 07:28 | 07:27 15:26 (WEA 04) | 08:17 13:52 (WEA 02)
| 21:45 | 21:01 | 19:51 | 18:38 | 16:32 12 15:38 (WEA 04) | 15:57 36  14:28 (WEA 02)
9 | 04:57 | 05:43 | 06:37 | 07:30 | 07:29 15:25 (WEA 04) | 08:19 13:53 (WEA 02)
| 21:44 | 20:59 | 19:49 | 18:35 | 16:30 14 15:39 (WEA 04) | 15:57 36  14:29 (WEA 02)
10 | 04:58 | 05:45 | 06:39 | 07:32 | 07:31 15:24 (WEA 04) | 08:20 13:54 (WEA 02)
| 21:43 | 20:57 | 19:46 | 18:33 | 16:28 16 15:40 (WEA 04) | 15:56 35  14:29 (WEA 02)
11 | 04:59 | 05:46 | 06:41 | 07:34 | 07:32 15:23 (WEA 04) | 08:21 13:54 (WEA 02)
| 21:42 | 20:55 | 19:44 | 18:31 | 16:26 18  15:41 (WEA 04) | 15:56 41 14:36 (WEA 05)
12 | 05:01 | 05:48 | 06:42 | 07:36 | 07:34 15:22 (WEA 04) | 08:22 13:54 (WEA 02)
| 21:41 | 20:52 | 19:41 | 18:28 | 16:25 19 15:41 (WEA 04) | 15:56 44 14:38 (WEA 05)
13 | 05:02 | 05:50 | 06:44 | 07:37 | 07:36 15:23 (WEA 04) | 08:23 12:07 (WEA 03)
| 21:40 | 20:50 | 19:39 | 18:26 | 16:23 20  15:43 (WEA 04) | 15:56 52 14:39 (WEA 05)
14 | 05:03 | 05:52 | 06:46 | 07:39 | 07:38 15:23 (WEA 04) | 08:24 12:06 (WEA 03)
| 21:39 | 20:48 | 19:36 | 18:24 | 16:21 20  15:43 (WEA 04) | 15:56 55  14:40 (WEA 05)
15 | 05:04 | 05:53 | 06:48 | 07:41 | 07:40 15:23 (WEA 04) | 08:25 12:06 (WEA 03)
| 21:38 | 20:46 | 19:34 | 18:21 | 16:20 20  15:43 (WEA 04) | 15:56 57  14:41 (WEA 05)
16 | 05:05 | 05:55 | 06:49 | 07:43 | 07:42 15:23 (WEA 04) | 08:26 12:05 (WEA 03)
| 21:37 | 20:44 | 19:31 | 18:19 | 16:18 20  15:43 (WEA 04) | 15:56 59  14:42 (WEA 05)
17 | 05:07 | 05:57 | 06:51 | 07:45 | 07:44 15:24 (WEA 04) | 08:27 12:06 (WEA 03)
| 21:36 | 20:42 | 19:29 | 18:17 | 16:17 19 15:43 (WEA 04) | 15:56 60  14:42 (WEA 05)
18 | 05:08 | 05:59 | 06:53 | 07:47 | 07:45 15:24 (WEA 04) | 08:28 12:06 (WEA 03)
| 21:35 | 20:40 | 19:26 | 18:15 | 16:15 18  15:42 (WEA 04) | 15:56 61  14:43 (WEA 05)
19 | 05:10 | 06:00 | 06:54 | 07:49 | 07:47 15:25 (WEA 04) | 08:28 12:06 (WEA 03)
| 21:33 | 20:38 | 19:24 | 18:12 | 16:14 16  15:41 (WEA 04) | 15:57 62  14:44 (WEA 05)
20 | 05:11 | 06:02 | 06:56 | 07:50 | 07:49 14:00 (WEA 02) | 08:29 12:06 (WEA 03)
| 21:32 | 20:35 | 19:22 | 18:10 | 16:13 24 15:39 (WEA 04) | 15:57 62  14:44 (WEA 05)
21| 05:12 | 06:04 | 06:58 | 07:52 | 07:51 13:58 (WEA 02) | 08:30 12:07 (WEA 03)
| 21:31 | 20:33 | 19:19 | 18:08 | 16:11 27  15:38 (WEA 04) | 15:57 63  14:45 (WEA 05)
22 | 05:14 | 06:06 | 07:00 | 07:54 | 07:53 13:56 (WEA 02) | 08:30 12:07 (WEA 03)
| 21:29 | 20:31 | 19:17 | 18:06 | 16:10 28  15:36 (WEA 04) | 15:58 63  14:45 (WEA 05)
23 ] 05:15 | 06:07 | 07:02 | 07:56 | 07:54 13:55 (WEA 02) | 08:31 12:08 (WEA 03)
| 21:28 | 20:29 | 19:14 | 18:03 | 16:09 28  15:35 (WEA 04) | 15:58 62  14:46 (WEA 05)
24| 05:17 | 06:09 | 07:03 | 07:58 | 07:56 13:53 (WEA 02) | 08:31 12:08 (WEA 03)
| 21:27 | 20:26 | 19:12 | 18:01 | 16:08 28  15:33 (WEA 04) | 15:59 62  14:46 (WEA 05)
251 05:18 | 06:11 | 07:05 | 07:00 | 07:58 13:53 (WEA 02) | 08:31 12:09 (WEA 03)
| 21:25 | 20:24 | 19:09 | 16:59 | 16:07 27  15:32 (WEA 04) | 15:59 61  14:46 (WEA 05)
26 | 05:20 | 06:13 | 07:07 | 07:02 | 08:00 13:53 (WEA 02) | 08:32 12:09 (WEA 03)
| 21:24 | 20:22 | 19:07 | 16:57 | 16:06 27  14:20 (WEA 02) | 16:00 61  14:46 (WEA 05)
27 | 05:21 | 06:14 | 07:09 | 07:04 | 08:01 13:52 (WEA 02) | 08:32 12:11 (WEA 03)
| 21:22 | 20:19 | 19:04 | 16:55 | 16:05 29  14:21 (WEA 02) | 16:01 60  14:48 (WEA 05)
28 | 05:23 | 06:16 | 07:10 | 07:06 | 08:03 13:52 (WEA 02) | 08:32 12:12 (WEA 03)
| 21:20 | 20:17 | 19:02 | 16:53 | 16:04 30  14:22 (WEA 02) | 16:02 58  14:48 (WEA 05)
29 | 05:25 | 06:18 | 07:12 | 07:08 | 08:05 13:52 (WEA 02) | 08:32 12:13 (WEA 03)
| 21:19 | 20:15 | 19:00 | 16:51 | 16:03 31  14:23 (WEA 02) | 16:03 57  14:48 (WEA 05)
30 | 05:26 | 06:20 | 07:14 | 07:09 | 08:06 13:52 (WEA 02) | 08:32 12:14 (WEA 03)
| 21:17 | 20:12 | 18:57 | 16:49 | 16:02 31  14:23 (WEA 02) | 16:04 53  14:47 (WEA 05)
31| 05:28 | 06:21 | | 07:11 | | 08:32 12:17 (WEA 03)
|21:15  |20:10 | | 16:47 | | 16:05 48  14:47 (WEA 05)

Sonnenscheinstunden | 511 | 459 | 382 | 329 | 260 | 235
astr.max.mdgl.Beschattung | | | | | 529 | 1545

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)

02.00201908:16/7  WINAPRO .

windPRO 3.3.247 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk



Projekt:

Parum-Diimmer

SHADOW - Kalender

Berechnung: 2019PAV00450 ZB worst caseSchattenrezeptor: 1004 - Rotensteiner Weg 5 - AuBenbereich
Voraussetzungen fiir Berechnung des Schattenwurfs
Die dargestellten Zeiten sind die astronomisch maximal mégliche Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint taglich von Sonnenauf- bis -untergang
Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb

Lizenzierter Anwender:

PAVANA GmbH

Otto-Hahn-Strasse 12-16
DE-25813 Husum

+49 4841 8944 281
Cornelia Kitte / kitte@pavana-wind.com

Berechnet:

02.09.2019 08:10/3.3.247

PAVANA,

THE WIND & SITE ExpeRTS. )

|Januar |Februar |Marz | April | Mai | Juni
1]08:32 | 08:03 | 07:06 | 06:51 18:52 (WEA 05) | 05:43 19:51 (WEA 02) | 04:54 20:02 (WEA 03)
| 16:06 | 16:57 | 17:52 | 19:50 14 19:23 (WEA 04) | 20:44 21 20:12 (WEA 02) | 21:33 37 20:39 (WEA 03)
2] 08:32 | 08:01 | 07:03 | 06:49 18:54 (WEA 05) | 05:41 19:50 (WEA 02) | 04:53 20:02 (WEA 03)
| 16:07 | 16:59 | 17:54 | 19:51 12 19:24 (WEA 04) | 20:46 23 20:13 (WEA 02) | 21:35 38 20:40 (WEA 03)
3108:32 | 07:59 | 07:01 | 06:47 19:17 (WEA 04) | 05:39 19:49 (WEA 02) | 04:52 20:02 (WEA 03)
| 16:08 | 17:01 | 17:56 | 19:53 9  19:26 (WEA 04) | 20:48 24 20:13 (WEA 02) | 21:36 38 20:40 (WEA 03)
4] 08:32 | 07:57 | 06:59 | 06:44 19:17 (WEA 04) | 05:37 19:49 (WEA 02) | 04:51 20:01 (WEA 03)
| 16:09 | 17:03 | 17:57 | 19:55 12 19:29 (WEA 04) | 20:50 26 20:15 (WEA 02) | 21:37 39 20:40 (WEA 03)
51 08:31 | 07:56 | 06:56 | 06:42 19:16 (WEA 04) | 05:35 19:49 (WEA 02) | 04:51 20:02 (WEA 03)
| 16:11 | 17:05 | 17:59 | 19:57 14 19:30 (WEA 04) | 20:51 26 20:15 (WEA 02) | 21:38 40  20:42 (WEA 03)
6| 08:31 | 07:54 | 06:54 | 06:39 19:16 (WEA 04) | 05:33 19:48 (WEA 02) | 04:50 20:01 (WEA 03)
| 16:12 | 17:07 | 18:01 | 19:59 16 19:32 (WEA 04) | 20:53 27 20:15 (WEA 02) | 21:39 40  20:41 (WEA 03)
7 | 08:30 | 07:52 | 06:52 | 06:37 19:15 (WEA 04) | 05:31 19:47 (WEA 02) | 04:49 20:01 (WEA 03)
| 16:13 | 17:09 | 18:03 | 20:00 16 19:31 (WEA 04) | 20:55 28  20:15 (WEA 02) | 21:40 40  20:41 (WEA 03)
81 08:30 | 07:50 | 06:49 | 06:35 19:16 (WEA 04) | 05:29 19:47 (WEA 02) | 04:49 20:01 (WEA 03)
| 16:15 | 17:10 | 18:05 | 20:02 14 19:30 (WEA 04) | 20:57 28  20:15 (WEA 02) | 21:41 41 20:42 (WEA 03)
9] 08:29 | 07:48 | 06:47 | 06:32 19:17 (WEA 04) | 05:27 19:48 (WEA 02) | 04:48 20:02 (WEA 03)
| 16:16 | 17:12 | 18:07 | 20:04 12 19:29 (WEA 04) | 20:58 27 20:15 (WEA 02) | 21:42 41 20:43 (WEA 03)
10 | 08:29 | 07:46 | 06:45 | 06:30 19:18 (WEA 04) | 05:25 19:47 (WEA 02) | 04:48 20:01 (WEA 03)
| 16:18 | 17:14 | 18:09 | 20:06 8  19:26 (WEA 04) | 21:00 28 20:15 (WEA 02) | 21:43 42 20:43 (WEA 03)
11| 08:28 | 07:44 | 06:42 | 06:27 | 05:24 19:47 (WEA 02) | 04:47 20:02 (WEA 03)
| 16:19 | 17:16 | 18:11 | 20:08 | 21:02 27  20:14 (WEA 02) | 21:44 41 20:43 (WEA 03)
12 | 08:27 | 07:42 | 06:40 | 06:25 | 05:22 19:48 (WEA 02) | 04:47 20:02 (WEA 03)
| 16:21 | 17:18 | 18:13 | 20:10 | 21:04 27 20:15 (WEA 02) | 21:44 42 20:44 (WEA 03)
13 | 08:27 | 07:40 | 06:37 | 06:23 | 05:20 19:48 (WEA 02) | 04:46 20:01 (WEA 03)
| 16:22 | 17:20 | 18:15 | 20:11 | 21:05 26 20:14 (WEA 02) | 21:45 43 20:44 (WEA 03)
14| 08:26 | 07:38 | 06:35 | 06:20 | 05:18 19:49 (WEA 02) | 04:46 20:02 (WEA 03)
| 16:24 | 17:22 | 18:16 | 20:13 | 21:07 25  20:14 (WEA 02) | 21:46 42 20:44 (WEA 03)
15 | 08:25 | 07:36 | 06:33 | 06:18 | 05:17 19:49 (WEA 02) | 04:46 20:02 (WEA 03)
| 16:25 | 17:24 | 18:18 | 20:15 | 21:09 24 20:13 (WEA 02) | 21:46 42 20:44 (WEA 03)
16 | 08:24 | 07:34 | 06:30 | 06:16 | 05:15 19:50 (WEA 02) | 04:46 20:02 (WEA 03)
| 16:27 | 17:26 | 18:20 | 20:17 | 21:10 23 20:13 (WEA 02) | 21:47 43 20:45 (WEA 03)
17 | 08:23 | 07:32 | 06:28 | 06:13 | 05:13 19:50 (WEA 02) | 04:46 20:02 (WEA 03)
| 16:29 | 17:28 | 18:22 | 20:19 | 21:12 22 20:12 (WEA 02) | 21:47 43 20:45 (WEA 03)
18 | 08:22 | 07:30 | 06:25 | 06:11 | 05:12 19:51 (WEA 02) | 04:46 20:02 (WEA 03)
| 16:31 | 17:30 | 18:24 | 20:21 | 21:13 20  20:11 (WEA 02) | 21:48 43 20:45 (WEA 03)
19 | 08:21 | 07:28 | 06:23 | 06:09 | 05:10 19:52 (WEA 02) | 04:46 20:03 (WEA 03)
| 16:32 | 17:32 | 18:26 | 20:22 | 21:15 18  20:10 (WEA 02) | 21:48 42 20:45 (WEA 03)
20 | 08:20 | 07:26 | 06:21 18:00 (WEA 05) | 06:07 | 05:09 19:53 (WEA 02) | 04:46 20:03 (WEA 03)
| 16:34 | 17:34 | 18:27 1 18:01 (WEA 05) | 20:24 | 21:17 29  20:26 (WEA 03) | 21:48 42 20:45 (WEA 03)
21 08:18 | 07:24 | 06:18 17:56 (WEA 05) | 06:04 | 05:07 19:55 (WEA 02) | 04:46 20:03 (WEA 03)
| 16:36 | 17:36 | 18:29 8  18:04 (WEA 05) | 20:26 | 21:18 30 20:28 (WEA 03) | 21:49 43 20:46 (WEA 03)
22| 08:17 | 07:21 | 06:16 17:53 (WEA 05) | 06:02 | 05:06 19:57 (WEA 02) | 04:46 20:04 (WEA 03)
| 16:38 | 17:38 | 18:31 12 18:05 (WEA 05) | 20:28 | 21:20 29  20:30 (WEA 03) | 21:49 42 20:46 (WEA 03)
23| 08:16 | 07:19 | 06:13 17:52 (WEA 05) | 06:00 | 05:04 20:07 (WEA 03) | 04:46 20:04 (WEA 03)
| 16:39 | 17:40 | 18:33 15  18:07 (WEA 05) | 20:30 | 21:21 24 20:31 (WEA 03) | 21:49 42 20:46 (WEA 03)
24| 08:15 | 07:17 | 06:11 17:50 (WEA 05) | 05:58 | 05:03 20:06 (WEA 03) | 04:47 20:04 (WEA 03)
| 16:41 | 17:42 | 18:35 18 18:08 (WEA 05) | 20:31 | 21:23 27 20:33 (WEA 03) | 21:49 42 20:46 (WEA 03)
25 08:13 | 07:15 | 06:08 17:50 (WEA 05) | 05:56 | 05:02 20:06 (WEA 03) | 04:47 20:04 (WEA 03)
| 16:43 | 17:44 | 18:37 20  18:10 (WEA 05) | 20:33 | 21:24 28  20:34 (WEA 03) | 21:49 43 20:47 (WEA 03)
26 | 08:12 | 07:13 | 06:06 17:48 (WEA 05) | 05:53 | 05:01 20:05 (WEA 03) | 04:47 20:04 (WEA 03)
| 16:45 | 17:46 | 18:39 21 18:09 (WEA 05) | 20:35 | 21:26 30  20:35(WEA03) | 21:49 43 20:47 (WEA 03)
27| 08:10 | 07:10 | 06:04 17:49 (WEA 05) | 05:51 | 04:59 20:04 (WEA 03) | 04:48 20:05 (WEA 03)
| 16:47 | 17:48 | 18:40 21 18:10 (WEA 05) | 20:37 | 21:27 32 20:36 (WEA 03) | 21:49 43 20:48 (WEA 03)
28 | 08:09 | 07:08 | 06:01 17:48 (WEA 05) | 05:49 19:58 (WEA 02) | 04:58 20:04 (WEA 03) | 04:48 20:05 (WEA 03)
| 16:49 | 17:50 | 18:42 20  18:08 (WEA 05) | 20:39 9  20:07 (WEA 02) | 21:28 33 20:37 (WEA 03) | 21:49 42 20:47 (WEA 03)
29 | 08:07 | | 06:59 18:49 (WEA 05) | 05:47 19:55 (WEA 02) | 04:57 20:03 (WEA 03) | 04:49 20:05 (WEA 03)
| 16:51 | | 19:44 19 19:08 (WEA 05) | 20:41 14 20:09 (WEA 02) | 21:30 34 20:37 (WEA 03) | 21:49 43 20:48 (WEA 03)
30 | 08:06 | | 06:56 18:49 (WEA 05) | 05:45 19:53 (WEA 02) | 04:56 20:03 (WEA 03) | 04:50 20:05 (WEA 03)
| 16:53 | | 19:46 18  19:07 (WEA 05) | 20:42 18 20:11 (WEA 02) | 21:31 35 20:38 (WEA 03) | 21:48 42 20:47 (WEA 03)
31| 08:04 | | 06:54 18:50 (WEA 05) | | 04:55 20:02 (WEA 03) |
| 16:55 | | 19:48 15 19:05 (WEA 05) | | 21:32 36  20:38 (WEA 03) |
Sonnenscheinstunden | 251 | 274 | 367 | 419 | 492 | 508
astr.max.mogl.Beschattung | | | 188 | 168 | 837 | 1244

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)

0200201908168 WINAPRO .

windPRO 3.3.247 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk



Lizenzierter Anwender:

PAVANA GmbH

Otto-Hahn-Strasse 12-16

DE-25813 Husum

+49 4841 8944 281

Cornelia Kitte / kitte@pavana-wind.com

Berechnet:

02.09.2019 08:10/3.3.247

Projekt:

Parum-Diimmer MA_)

THE WIND & SITE ExpeRTS. )

SHADOW - Kalender
Berechnung: 2019PAV00450 ZB worst caseSchattenrezeptor: 1004 - Rotensteiner Weg 5 - AuBenbereich

Voraussetzungen fiir Berechnung des Schattenwurfs

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

| Juli | August | September | Oktober | Novembel Dezember
1| 04:50 20:06 (WEA 03) | 05:29 19:58 (WEA 02) | 06:23 | 07:16 | 07:13 | 08:08
| 21:48 42 20:48 (WEA 03) | 21:14 27  20:25 (WEA 02) | 20:08 | 18:55 | 16:45 | 16:01
2 | 04:51 20:06 (WEA 03) | 05:31 19:57 (WEA 02) | 06:25 19:17 (WEA 04) | 07:17 | 07:15 | 08:09
| 21:48 42 20:48 (WEA 03) | 21:12 28  20:25 (WEA 02) | 20:05 8 19:25 (WEA 04) | 18:52 | 16:43 | 16:00
3] 04:52 20:06 (WEA 03) | 05:33 19:58 (WEA 02) | 06:27 19:15 (WEA 04) | 07:19 | 07:17 | 08:11
| 21:47 41 20:47 (WEA 03) | 21:10 27  20:25 (WEA 02) | 20:03 12 19:27 (WEA 04) | 18:50 | 16:41 | 16:00
4 | 04:52 20:07 (WEA 03) | 05:34 19:57 (WEA 02) | 06:28 19:13 (WEA 04) | 07:21 | 07:19 | 08:12
| 21:47 41 20:48 (WEA 03) | 21:08 28  20:25 (WEA 02) | 20:01 14 19:27 (WEA 04) | 18:47 | 16:39 | 15:59
5] 04:53 20:07 (WEA 03) | 05:36 19:57 (WEA 02) | 06:30 19:12 (WEA 04) | 07:23 | 07:21 | 08:13
| 21:46 41 20:48 (WEA 03) | 21:06 28  20:25 (WEA 02) | 19:58 16 19:28 (WEA 04) | 18:45 | 16:37 | 15:58
6 | 04:54 20:08 (WEA 03) | 05:38 19:58 (WEA 02) | 06:32 19:12 (WEA 04) | 07:25 | 07:23 | 08:15
| 21:46 40  20:48 (WEA 03) | 21:04 27  20:25 (WEA 02) | 19:56 16 19:28 (WEA 04) | 18:43 | 16:35 | 15:58
7 | 04:55 20:08 (WEA 03) | 05:40 19:57 (WEA 02) | 06:34 19:11 (WEA 04) | 07:26 | 07:25 | 08:16
| 21:45 40  20:48 (WEA 03) | 21:02 27  20:24 (WEA 02) | 19:53 14 19:25 (WEA 04) | 18:40 | 16:33 | 15:57
8| 04:56 20:09 (WEA 03) | 05:41 19:58 (WEA 02) | 06:35 19:11 (WEA 04) | 07:28 | 07:27 | 08:17
| 21:44 39  20:48 (WEA 03) | 21:00 26 20:24 (WEA 02) | 19:51 12 19:23 (WEA 04) | 18:38 | 16:32 | 15:57
9 | 04:57 20:09 (WEA 03) | 05:43 19:58 (WEA 02) | 06:37 19:11 (WEA 04) | 07:30 | 07:29 | 08:19
| 21:44 39  20:48 (WEA 03) | 20:58 25  20:23 (WEA 02) | 19:48 10 19:21 (WEA 04) | 18:35 | 16:30 | 15:57
10 | 04:58 20:10 (WEA 03) | 05:45 19:59 (WEA 02) | 06:39 18:48 (WEA 05) | 07:32 | 07:30 | 08:20
| 21:43 38  20:48 (WEA 03) | 20:56 24 20:23 (WEA 02) | 19:46 11 19:18 (WEA 04) | 18:33 | 16:28 | 15:56
11 | 04:59 20:10 (WEA 03) | 05:46 20:00 (WEA 02) | 06:41 18:44 (WEA 05) | 07:34 | 07:32 | 08:21
| 21:42 37  20:47 (WEA 03) | 20:54 22 20:22 (WEA 02) | 19:44 15  19:16 (WEA 04) | 18:31 | 16:26 | 15:56
12 | 05:01 20:10 (WEA 03) | 05:48 20:00 (WEA 02) | 06:42 18:42 (WEA 05) | 07:36 | 07:34 | 08:22
| 21:41 37  20:47 (WEA 03) | 20:52 20 20:20 (WEA 02) | 19:41 15  18:57 (WEA 05) | 18:28 | 16:25 | 15:56
13 ] 05:02 20:11 (WEA 03) | 05:50 20:02 (WEA 02) | 06:44 18:40 (WEA 05) | 07:37 | 07:36 | 08:23
| 21:40 36  20:47 (WEA 03) | 20:50 17 20:19 (WEA 02) | 19:39 18  18:58 (WEA 05) | 18:26 | 16:23 | 15:56
14 | 05:03 20:11 (WEA 03) | 05:52 20:03 (WEA 02) | 06:46 18:39 (WEA 05) | 07:39 | 07:38 | 08:24
| 21:39 35  20:46 (WEA 03) | 20:48 13 20:16 (WEA 02) | 19:36 19 18:58 (WEA 05) | 18:24 | 16:21 | 15:56
15 | 05:04 20:12 (WEA 03) | 05:53 20:06 (WEA 02) | 06:47 18:38 (WEA 05) | 07:41 | 07:40 | 08:25
| 21:38 34 20:46 (WEA 03) | 20:46 7  20:13 (WEA 02) | 19:34 21 18:59 (WEA 05) | 18:21 | 16:20 | 15:56
16 | 05:06 20:12 (WEA 03) | 05:55 | 06:49 18:38 (WEA 05) | 07:43 | 07:42 | 08:26
| 21:37 33 20:45 (WEA 03) | 20:44 | 19:31 21 18:59 (WEA 05) | 18:19 | 16:18 | 15:56
17 | 05:07 20:14 (WEA 03) | 05:57 | 06:51 18:37 (WEA 05) | 07:45 | 07:44 | 08:27
| 21:36 31 20:45 (WEA 03) | 20:42 | 19:29 21 18:58 (WEA 05) | 18:17 | 16:17 | 15:56
18 | 05:08 20:15 (WEA 03) | 05:59 | 06:53 18:37 (WEA 05) | 07:47 | 07:45 | 08:28
| 21:35 29  20:44 (WEA 03) | 20:40 | 19:26 21 18:58 (WEA 05) | 18:15 | 16:15 | 15:56
19 ] 05:10 20:15 (WEA 03) | 06:00 | 06:54 18:37 (WEA 05) | 07:48 | 07:47 | 08:28
| 21:33 28  20:43 (WEA 03) | 20:37 | 19:24 19  18:56 (WEA 05) | 18:12 | 16:14 | 15:57
20 | 05:11 20:17 (WEA 03) | 06:02 | 06:56 18:37 (WEA 05) | 07:50 | 07:49 | 08:29
| 21:32 26 20:43 (WEA 03) | 20:35 | 19:22 16 18:53 (WEA 05) | 18:10 | 16:13 | 15:57
21| 05:12 20:09 (WEA 02) | 06:04 | 06:58 18:38 (WEA 05) | 07:52 | 07:51 | 08:30
| 21:31 29  20:41 (WEA 03) | 20:33 | 19:19 13 18:51 (WEA 05) | 18:08 | 16:11 | 15:57
22 | 05:14 20:06 (WEA 02) | 06:06 | 07:00 18:40 (WEA 05) | 07:54 | 07:53 | 08:30
| 21:29 30 20:39 (WEA 03) | 20:31 | 19:17 9  18:49 (WEA 05) | 18:06 | 16:10 | 15:58
23| 05:15 20:05 (WEA 02) | 06:07 | 07:01 18:42 (WEA 05) | 07:56 | 07:54 | 08:31
| 21:28 30 20:38 (WEA 03) | 20:29 | 19:14 4  18:46 (WEA 05) | 18:03 | 16:09 | 15:58
24| 05:17 20:03 (WEA 02) | 06:09 | 07:03 | 07:58 | 07:56 | 08:31
| 21:27 26  20:34 (WEA 03) | 20:26 | 19:12 | 18:01 | 16:08 | 15:59
251 05:18 20:02 (WEA 02) | 06:11 | 07:05 | 07:00 | 07:58 | 08:31
| 21:25 19  20:21 (WEA 02) | 20:24 | 19:09 | 16:59 | 16:07 | 16:00
26 | 05:20 20:01 (WEA 02) | 06:13 | 07:07 | 07:02 | 07:59 | 08:32
| 21:23 21 20:22 (WEA 02) | 20:22 | 19:07 | 16:57 | 16:06 | 16:00
27 | 05:21 20:00 (WEA 02) | 06:14 | 07:09 | 07:04 | 08:01 | 08:32
| 21:22 23 20:23 (WEA 02) | 20:19 | 19:04 | 16:55 | 16:05 | 16:01
28 | 05:23 20:00 (WEA 02) | 06:16 | 07:10 | 07:06 | 08:03 | 08:32
| 21:20 24 20:24 (WEA 02) | 20:17 | 19:02 | 16:53 | 16:04 | 16:02
29 | 05:25 19:59 (WEA 02) | 06:18 | 07:12 | 07:07 | 08:04 | 08:32
| 21:19 25  20:24 (WEA 02) | 20:15 | 18:59 | 16:51 | 16:03 | 16:03
30 | 05:26 19:59 (WEA 02) | 06:20 | 07:14 | 07:09 | 08:06 | 08:32
| 21:17 26 20:25 (WEA 02) | 20:12 | 18:57 | 16:49 | 16:02 | 16:04
31| 05:28 19:58 (WEA 02) | 06:21 | | 07:11 | | 08:32
| 21:15 26 20:24 (WEA 02) | 20:10 | | 16:47 | | 16:05
Sonnenscheinstunden | 511 | 459 | 382 | 329 | 260 | 235

astr.max.mdgl.Beschattung | 1008 | 346 | 325 | | |

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

Tag im Monat Sonnenaufgang  (SS:MM)

Sonnenuntergang (SS:MM)

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

(WEA mit erstem Schatten)

Minuten mit Schatten (WEA mit letztem Schatten)
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Lizenzierter Anwender:

PAVANA GmbH

Otto-Hahn-Strasse 12-16

DE-25813 Husum

+49 4841 8944 281

Cornelia Kitte / kitte@pavana-wind.com

Berechnet:

02.09.2019 08:10/3.3.247

Projekt:

Parum-Diimmer MA_)

THE WIND & SITE ExpeRTS. )

SHADOW - Kalender

Berechnung: 2019PAV00450 ZB worst caseSchattenrezeptor: 1004a - Rotensteiner Weg 6, Parum - AuBenbereich
Voraussetzungen fiir Berechnung des Schattenwurfs
Die dargestellten Zeiten sind die astronomisch maximal mégliche Beschattungsdauer, berechnet unter folgenden Annahmen:

Die Sonne scheint taglich von Sonnenauf- bis -untergang

Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung

Die Windenergieanlage/n ist/sind immer in Betrieb

|Januar |Februar |Marz | April | Mai | Juni
1]08:32 | 08:03 | 07:06 | 06:51 18:56 (WEA 05) | 05:43 | 04:54 20:28 (WEA 03)
| 16:06 | 16:57 | 17:52 | 19:50 20  19:16 (WEA 05) | 20:44 | 21:33 15 20:43 (WEA 03)
2] 08:32 | 08:01 | 07:03 | 06:49 18:56 (WEA 05) | 05:41 | 04:53 20:28 (WEA 03)
| 16:07 | 16:59 | 17:54 | 19:51 19 19:15 (WEA 05) | 20:46 | 21:35 17 20:45 (WEA 03)
3108:32 | 07:59 | 07:01 | 06:47 18:57 (WEA 05) | 05:39 20:07 (WEA 02) | 04:52 20:26 (WEA 03)
| 16:08 | 17:01 | 17:56 | 19:53 17 19:14 (WEA 05) | 20:48 8 20:15(WEA02) | 21:36 20 20:46 (WEA 03)
4] 08:32 | 07:57 | 06:59 | 06:44 18:58 (WEA 05) | 05:37 20:05 (WEA 02) | 04:51 20:25 (WEA 03)
| 16:09 | 17:03 | 17:57 | 19:55 17 19:29 (WEA 04) | 20:50 14 20:19 (WEA 02) | 21:37 22 20:47 (WEA 03)
51 08:31 | 07:56 | 06:56 | 06:42 18:59 (WEA 05) | 05:35 20:03 (WEA 02) | 04:51 20:25 (WEA 03)
| 16:11 | 17:05 | 17:59 | 19:57 18 19:30 (WEA 04) | 20:51 17 20:20 (WEA 02) | 21:38 24 20:49 (WEA 03)
6| 08:31 | 07:54 | 06:54 | 06:39 19:02 (WEA 05) | 05:33 20:02 (WEA 02) | 04:50 20:24 (WEA 03)
| 16:12 | 17:07 | 18:01 | 19:59 15 19:32 (WEA 04) | 20:53 19 20:21 (WEA 02) | 21:39 25 20:49 (WEA 03)
7 | 08:30 | 07:52 | 06:52 | 06:37 19:22 (WEA 04) | 05:31 20:00 (WEA 02) | 04:49 20:23 (WEA 03)
| 16:13 | 17:09 | 18:03 | 20:00 11 19:33 (WEA 04) | 20:55 22 20:22 (WEA 02) | 21:40 26 20:49 (WEA 03)
81 08:30 | 07:50 | 06:49 | 06:35 19:21 (WEA 04) | 05:29 19:59 (WEA 02) | 04:49 20:24 (WEA 03)
| 16:15 | 17:10 | 18:05 | 20:02 14 19:35 (WEA 04) | 20:57 23 20:22 (WEA 02) | 21:41 27 20:51 (WEA 03)
9] 08:29 | 07:48 | 06:47 | 06:32 19:22 (WEA 04) | 05:27 19:59 (WEA 02) | 04:48 20:24 (WEA 03)
| 16:16 | 17:12 | 18:07 | 20:04 15 19:37 (WEA 04) | 20:58 25  20:24 (WEA 02) | 21:42 28 20:52 (WEA 03)
10 | 08:29 | 07:46 | 06:45 | 06:30 19:21 (WEA 04) | 05:25 19:59 (WEA 02) | 04:48 20:23 (WEA 03)
| 16:18 | 17:14 | 18:09 | 20:06 15 19:36 (WEA 04) | 21:00 25  20:24 (WEA 02) | 21:43 29  20:52 (WEA 03)
11| 08:28 | 07:44 | 06:42 | 06:27 19:22 (WEA 04) | 05:24 19:58 (WEA 02) | 04:47 20:23 (WEA 03)
| 16:19 | 17:16 | 18:11 | 20:08 14 19:36 (WEA 04) | 21:02 26 20:24 (WEA 02) | 21:44 30  20:53 (WEA 03)
12 | 08:27 | 07:42 | 06:40 | 06:25 19:23 (WEA 04) | 05:22 19:58 (WEA 02) | 04:47 20:23 (WEA 03)
| 16:21 | 17:18 | 18:13 | 20:10 12 19:35 (WEA 04) | 21:04 27 20:25 (WEA 02) | 21:44 30  20:53 (WEA 03)
13 | 08:27 | 07:40 | 06:37 | 06:23 19:25 (WEA 04) | 05:20 19:58 (WEA 02) | 04:46 20:22 (WEA 03)
| 16:22 | 17:20 | 18:15 | 20:11 8  19:33 (WEA 04) | 21:05 26 20:24 (WEA 02) | 21:45 31 20:53 (WEA 03)
14| 08:26 | 07:38 | 06:35 | 06:20 | 05:18 19:58 (WEA 02) | 04:46 20:23 (WEA 03)
| 16:24 | 17:22 | 18:16 | 20:13 | 21:07 27 20:25 (WEA 02) | 21:46 31 20:54 (WEA 03)
15 | 08:25 | 07:36 | 06:33 | 06:18 | 05:17 19:58 (WEA 02) | 04:46 20:23 (WEA 03)
| 16:25 | 17:24 | 18:18 | 20:15 | 21:09 27 20:25 (WEA 02) | 21:46 31 20:54 (WEA 03)
16 | 08:24 | 07:34 | 06:30 | 06:16 | 05:15 19:58 (WEA 02) | 04:46 20:23 (WEA 03)
| 16:27 | 17:26 | 18:20 | 20:17 | 21:10 27 20:25 (WEA 02) | 21:47 32 20:55 (WEA 03)
17 | 08:23 | 07:32 | 06:28 | 06:13 | 05:13 19:58 (WEA 02) | 04:46 20:23 (WEA 03)
| 16:29 | 17:28 | 18:22 | 20:19 | 21:12 26 20:24 (WEA 02) | 21:47 32 20:55 (WEA 03)
18 | 08:22 | 07:30 | 06:25 | 06:11 | 05:12 19:58 (WEA 02) | 04:46 20:23 (WEA 03)
| 16:31 | 17:30 | 18:24 | 20:21 | 21:13 27 20:25 (WEA 02) | 21:48 32 20:55 (WEA 03)
19 | 08:21 | 07:28 | 06:23 | 06:09 | 05:10 19:58 (WEA 02) | 04:46 20:23 (WEA 03)
| 16:32 | 17:32 | 18:26 | 20:22 | 21:15 26 20:24 (WEA 02) | 21:48 32 20:55 (WEA 03)
20 | 08:20 | 07:26 | 06:21 | 06:07 | 05:09 19:59 (WEA 02) | 04:46 20:23 (WEA 03)
| 16:34 | 17:34 | 18:27 | 20:24 | 21:17 25  20:24 (WEA 02) | 21:48 33 20:56 (WEA 03)
21 08:18 | 07:24 | 06:18 | 06:04 | 05:07 20:00 (WEA 02) | 04:46 20:23 (WEA 03)
| 16:36 | 17:36 | 18:29 | 20:26 | 21:18 24 20:24 (WEA 02) | 21:49 33 20:56 (WEA 03)
22| 08:17 | 07:21 | 06:16 | 06:02 | 05:06 20:00 (WEA 02) | 04:46 20:24 (WEA 03)
| 16:38 | 17:38 | 18:31 | 20:28 | 21:20 24 20:24 (WEA 02) | 21:49 33 20:57 (WEA 03)
23| 08:16 | 07:19 | 06:13 | 06:00 | 05:04 20:00 (WEA 02) | 04:46 20:24 (WEA 03)
| 16:39 | 17:40 | 18:33 | 20:30 | 21:21 22 20:22 (WEA 02) | 21:49 32 20:56 (WEA 03)
24| 08:15 | 07:17 | 06:11 18:07 (WEA 05) | 05:58 | 05:03 20:01 (WEA 02) | 04:47 20:24 (WEA 03)
| 16:41 | 17:42 | 18:35 1 18:08 (WEA 05) | 20:31 | 21:23 21 20:22 (WEA 02) | 21:49 32 20:56 (WEA 03)
25 08:13 | 07:15 | 06:08 18:03 (WEA 05) | 05:56 | 05:02 20:02 (WEA 02) | 04:47 20:25 (WEA 03)
| 16:43 | 17:44 | 18:37 8 18:11 (WEA 05) | 20:33 | 21:24 20  20:22 (WEA 02) | 21:49 32 20:57 (WEA 03)
26 | 08:12 | 07:13 | 06:06 18:00 (WEA 05) | 05:53 | 05:01 20:03 (WEA 02) | 04:47 20:25 (WEA 03)
| 16:45 | 17:46 | 18:39 12 18:12 (WEA 05) | 20:35 | 21:26 18  20:21 (WEA 02) | 21:49 32 20:57 (WEA 03)
27| 08:10 | 07:10 | 06:04 17:59 (WEA 05) | 05:51 | 04:59 20:04 (WEA 02) | 04:48 20:26 (WEA 03)
| 16:47 | 17:48 | 18:40 15  18:14 (WEA 05) | 20:37 | 21:27 16 20:20 (WEA 02) | 21:49 31 20:57 (WEA 03)
28 | 08:09 | 07:08 | 06:01 17:57 (WEA 05) | 05:49 | 04:58 20:05 (WEA 02) | 04:48 20:26 (WEA 03)
| 16:49 | 17:50 | 18:42 18 18:15 (WEA 05) | 20:39 | 21:28 14 20:19 (WEA 02) | 21:49 31 20:57 (WEA 03)
29 | 08:07 | | 06:59 18:57 (WEA 05) | 05:47 | 04:57 20:07 (WEA 02) | 04:49 20:27 (WEA 03)
| 16:51 | | 19:44 20 19:17 (WEA 05) | 20:41 | 21:30 11 20:18 (WEA 02) | 21:49 30  20:57 (WEA 03)
30 | 08:06 | | 06:56 18:57 (WEA 05) | 05:45 | 04:56 20:08 (WEA 02) | 04:50 20:26 (WEA 03)
| 16:53 | | 19:46 20 19:17 (WEA 05) | 20:42 | 21:31 13 20:38 (WEA 03) | 21:48 31 20:57 (WEA 03)
31| 08:04 | | 06:54 18:56 (WEA 05) | | 04:55 20:12 (WEA 02) |
| 16:55 | | 19:48 21 19:17 (WEA 05) | | 21:32 12 20:41 (WEA 03) |
Sonnenscheinstunden | 251 | 274 | 367 | 419 | 492 | 508
astr.max.mogl.Beschattung | | | 115 | 195 | 612 | 864

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

Tag im Monat Sonnenaufgang  (SS:MM)

Sonnenuntergang (SS:MM)

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

(WEA mit erstem Schatten)

Minuten mit Schatten (WEA mit letztem Schatten)
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Projekt:

Parum-Diimmer

SHADOW - Kalender

Lizenzierter Anwender:

PAVANA GmbH
Otto-Hahn-Strasse 12-16
DE-25813 Husum

+49 4841 8944 281

Cornelia Kitte / kitte@pavana-wind.com

Berechnet:

02.09.2019 08:10/3.3.247

PAVANA,

THE WIND & SITE ExpeRTS. )

Berechnung: 2019PAV00450 ZB worst caseSchattenrezeptor: 1004a - Rotensteiner Weg 6, Parum - AuBenbereich
Voraussetzungen fiir Berechnung des Schattenwurfs
Die dargestellten Zeiten sind die astronomisch maximal mégliche Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint taglich von Sonnenauf- bis -untergang
Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb

| Juli | August | September | Oktober | Novembell Dezember
1| 04:50 20:27 (WEA 03) | 05:29 20:09 (WEA 02) | 06:23 19:21 (WEA 04) | 07:16 | 07:13 | 08:08
| 21:48 30 20:57 (WEA 03) | 21:14 26  20:35 (WEA 02) | 20:08 14 19:35 (WEA 04) | 18:55 | 16:45 | 16:01
2 | 04:51 20:28 (WEA 03) | 05:31 20:08 (WEA 02) | 06:25 19:20 (WEA 04) | 07:17 | 07:15 | 08:09
| 21:48 29  20:57 (WEA 03) | 21:12 26  20:34 (WEA 02) | 20:05 15 19:35 (WEA 04) | 18:52 | 16:43 | 16:00
3] 04:52 20:28 (WEA 03) | 05:33 20:09 (WEA 02) | 06:27 19:20 (WEA 04) | 07:19 | 07:17 | 08:11
| 21:47 28  20:56 (WEA 03) | 21:10 25  20:34 (WEA 02) | 20:03 15 19:35 (WEA 04) | 18:50 | 16:41 | 16:00
4 | 04:52 20:29 (WEA 03) | 05:34 20:09 (WEA 02) | 06:28 19:18 (WEA 04) | 07:21 | 07:19 | 08:12
| 21:47 27  20:56 (WEA 03) | 21:08 24 20:33 (WEA 02) | 20:01 14 19:32 (WEA 04) | 18:47 | 16:39 | 15:59
5] 04:53 20:30 (WEA 03) | 05:36 20:10 (WEA 02) | 06:30 19:19 (WEA 04) | 07:23 | 07:21 | 08:13
| 21:46 26 20:56 (WEA 03) | 21:06 23 20:33 (WEA 02) | 19:58 11 19:30 (WEA 04) | 18:45 | 16:37 | 15:58
6 | 04:54 20:30 (WEA 03) | 05:38 20:11 (WEA 02) | 06:32 18:58 (WEA 05) | 07:25 | 07:23 | 08:15
| 21:46 26 20:56 (WEA 03) | 21:04 21 20:32 (WEA 02) | 19:56 15 19:28 (WEA 04) | 18:43 | 16:35 | 15:58
7 | 04:55 20:31 (WEA 03) | 05:40 20:12 (WEA 02) | 06:34 18:54 (WEA 05) | 07:26 | 07:25 | 08:16
| 21:45 24 20:55 (WEA 03) | 21:02 18  20:30 (WEA 02) | 19:53 18  19:25 (WEA 04) | 18:40 | 16:33 | 15:57
8| 04:56 20:32 (WEA 03) | 05:41 20:13 (WEA 02) | 06:35 18:52 (WEA 05) | 07:28 | 07:27 | 08:17
| 21:44 23 20:55 (WEA 03) | 21:00 16 20:29 (WEA 02) | 19:51 17 19:23 (WEA 04) | 18:38 | 16:32 | 15:57
9 | 04:57 20:33 (WEA 03) | 05:43 20:14 (WEA 02) | 06:37 18:51 (WEA 05) | 07:30 | 07:29 | 08:19
| 21:44 21 20:54 (WEA 03) | 20:58 13 20:27 (WEA 02) | 19:48 17 19:08 (WEA 05) | 18:35 | 16:30 | 15:57
10 | 04:58 20:34 (WEA 03) | 05:45 20:18 (WEA 02) | 06:39 18:49 (WEA 05) | 07:32 | 07:30 | 08:20
| 21:43 19 20:53 (WEA 03) | 20:56 5  20:23 (WEA 02) | 19:46 19 19:08 (WEA 05) | 18:33 | 16:28 | 15:56
11 | 04:59 20:36 (WEA 03) | 05:46 | 06:40 18:48 (WEA 05) | 07:34 | 07:32 | 08:21
| 21:42 16 20:52 (WEA 03) | 20:54 | 19:44 21 19:09 (WEA 05) | 18:31 | 16:26 | 15:56
12 | 05:01 20:37 (WEA 03) | 05:48 | 06:42 18:48 (WEA 05) | 07:36 | 07:34 | 08:22
| 21:41 14 20:51 (WEA 03) | 20:52 | 19:41 21 19:09 (WEA 05) | 18:28 | 16:25 | 15:56
13 ] 05:02 20:18 (WEA 02) | 05:50 | 06:44 18:47 (WEA 05) | 07:37 | 07:36 | 08:23
| 21:40 14 20:48 (WEA 03) | 20:50 | 19:39 21 19:08 (WEA 05) | 18:26 | 16:23 | 15:56
14 | 05:03 20:16 (WEA 02) | 05:52 | 06:46 18:47 (WEA 05) | 07:39 | 07:38 | 08:24
| 21:39 10  20:26 (WEA 02) | 20:48 | 19:36 20  19:07 (WEA 05) | 18:24 | 16:21 | 15:56
15 | 05:04 20:14 (WEA 02) | 05:53 | 06:47 18:47 (WEA 05) | 07:41 | 07:40 | 08:25
| 21:38 13 20:27 (WEA 02) | 20:46 | 19:34 19 19:06 (WEA 05) | 18:21 | 16:20 | 15:56
16 | 05:06 20:13 (WEA 02) | 05:55 | 06:49 18:48 (WEA 05) | 07:43 | 07:42 | 08:26
| 21:37 15 20:28 (WEA 02) | 20:44 | 19:31 16 19:04 (WEA 05) | 18:19 | 16:18 | 15:56
17 | 05:07 20:13 (WEA 02) | 05:57 | 06:51 18:48 (WEA 05) | 07:45 | 07:44 | 08:27
| 21:36 17 20:30 (WEA 02) | 20:42 | 19:29 13 19:01 (WEA 05) | 18:17 | 16:17 | 15:56
18 | 05:08 20:12 (WEA 02) | 05:59 | 06:53 18:50 (WEA 05) | 07:47 | 07:45 | 08:27
| 21:35 19 20:31 (WEA 02) | 20:40 | 19:26 9  18:59 (WEA 05) | 18:15 | 16:15 | 15:56
19 ] 05:10 20:11 (WEA 02) | 06:00 | 06:54 18:53 (WEA 05) | 07:48 | 07:47 | 08:28
| 21:33 20 20:31 (WEA 02) | 20:37 | 19:24 3 18:56 (WEA05) | 18:12 | 16:14 | 15:57
20 | 05:11 20:11 (WEA 02) | 06:02 | 06:56 | 07:50 | 07:49 | 08:29
| 21:32 22 20:33 (WEA 02) | 20:35 | 19:22 | 18:10 | 16:13 | 15:57
21| 05:12 20:10 (WEA 02) | 06:04 | 06:58 | 07:52 | 07:51 | 08:29
| 21:31 23 20:33 (WEA 02) | 20:33 | 19:19 | 18:08 | 16:11 | 15:57
22 | 05:14 20:10 (WEA 02) | 06:06 | 07:00 | 07:54 | 07:53 | 08:30
| 21:29 23 20:33 (WEA 02) | 20:31 | 19:17 | 18:06 | 16:10 | 15:58
23| 05:15 20:10 (WEA 02) | 06:07 | 07:01 | 07:56 | 07:54 | 08:31
| 21:28 24 20:34 (WEA 02) | 20:29 | 19:14 | 18:03 | 16:09 | 15:58
24| 05:17 20:09 (WEA 02) | 06:09 | 07:03 | 07:58 | 07:56 | 08:31
| 21:26 25  20:34 (WEA 02) | 20:26 | 19:12 | 18:01 | 16:08 | 15:59
251 05:18 20:08 (WEA 02) | 06:11 | 07:05 | 07:00 | 07:58 | 08:31
| 21:25 26 20:34 (WEA 02) | 20:24 | 19:09 | 16:59 | 16:07 | 16:00
26 | 05:20 20:09 (WEA 02) | 06:13 | 07:07 | 07:02 | 07:59 | 08:32
| 21:23 26 20:35 (WEA 02) | 20:22 | 19:07 | 16:57 | 16:06 | 16:00
27 | 05:21 20:08 (WEA 02) | 06:14 | 07:09 | 07:04 | 08:01 | 08:32
| 21:22 27  20:35 (WEA 02) | 20:19 | 19:04 | 16:55 | 16:05 | 16:01
28 | 05:23 20:08 (WEA 02) | 06:16 | 07:10 | 07:06 | 08:03 | 08:32
| 21:20 27 20:35 (WEA 02) | 20:17 | 19:02 | 16:53 | 16:04 | 16:02
29 | 05:25 20:08 (WEA 02) | 06:18 | 07:12 | 07:07 | 08:04 | 08:32
| 21:19 27  20:35 (WEA 02) | 20:15 | 18:59 | 16:51 | 16:03 | 16:03
30 | 05:26 20:08 (WEA 02) | 06:20 19:24 (WEA 04) | 07:14 | 07:09 | 08:06 | 08:32
| 21:17 27  20:35 (WEA 02) | 20:12 9  19:33 (WEA 04) | 18:57 | 16:49 | 16:02 | 16:04
31| 05:28 20:08 (WEA 02) | 06:21 19:23 (WEA 04) | | 07:11 | | 08:32
| 21:15 27  20:35 (WEA 02) | 20:10 12 19:35 (WEA 04) | | 16:47 | | 16:05
Sonnenscheinstunden | 511 | 459 | 382 | 329 | 260 | 235

astr.max.mdgl.Beschattung | 695 | 218 | 298 | | |

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

Tag im Monat Sonnenaufgang  (SS:MM)

Sonnenuntergang (SS:MM)

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

(WEA mit erstem Schatten)

Minuten mit Schatten (WEA mit letztem Schatten)
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Projekt: Lizenzierter Anwender:
Parum-Diimmer PAVANA GmbH PAVANA,
Otto-Hahn-Strasse 12-16 —
DE-25813 Husum
+49 4841 8944 281
Cornelia Kitte / kitte@pavana-wind.com

Berechnet:

02.09.2019 08:10/3.3.247

THE WIND £ SITE EXPERTS. )

SHADOW - Kalender

Berechnung: 2019PAV00450 ZB worst caseSchattenrezeptor: 1005 - Am Buchenberg 1, Hiilseburg - AuBenbereich
Voraussetzungen fiir Berechnung des Schattenwurfs
Die dargestellten Zeiten sind die astronomisch maximal mégliche Beschattungsdauer, berechnet unter folgenden Annahmen:

Die Sonne scheint taglich von Sonnenauf- bis -untergang

Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung

Die Windenergieanlage/n ist/sind immer in Betrieb

|Januar |Februar |Marz | April | Mai | Juni | Juli | August | SeptembejOktober | Novembel Dezember
1| 08:32 | 08:03 | 07:06 | 06:51 | 05:43 | 04:54 | 04:50 | 05:30 | 06:23 | 07:16 | 07:13 | 08:07
| 16:06 | 16:57 | 17:52 | 19:50 | 20:44 | 21:33 | 21:48 | 21:13 | 20:08 | 18:55 | 16:45 | 16:01
2]08:32 | 08:01 | 07:03 | 06:49 | 05:41 | 04:53 | 04:51 | 05:31 | 06:25 | 07:17 | 07:15 | 08:09
| 16:07 | 16:59 | 17:54 | 19:51 | 20:46 | 21:35 | 21:48 | 21:12 | 20:05 | 18:52 | 16:43 | 16:00
3108:32 | 07:59 | 07:01 | 06:47 | 05:39 | 04:52 | 04:52 | 05:33 | 06:27 | 07:19 | 07:17 | 08:10
| 16:08 | 17:01 | 17:56 | 19:53 | 20:48 | 21:36 | 21:47 | 21:10 | 20:03 | 18:50 | 16:41 | 16:00
4| 08:32 | 07:57 | 06:59 | 06:44 | 05:37 | 04:52 | 04:53 | 05:35 | 06:28 | 07:21 | 07:19 | 08:12
| 16:10 | 17:03 | 17:58 | 19:55 | 20:50 | 21:37 | 21:47 | 21:08 | 20:01 | 18:47 | 16:39 | 15:59
5108:31 | 07:56 | 06:56 | 06:42 | 05:35 | 04:51 | 04:54 | 05:36 | 06:30 | 07:23 | 07:21 | 08:13
| 16:11 | 17:05 | 17:59 | 19:57 | 20:51 | 21:38 | 21:46 | 21:06 | 19:58 | 18:45 | 16:37 | 15:59
6] 08:31 | 07:54 | 06:54 | 06:39 | 05:33 | 04:50 | 04:54 | 05:38 | 06:32 | 07:25 | 07:23 | 08:15
| 16:12 | 17:07 | 18:01 | 19:59 | 20:53 | 21:39 | 21:46 | 21:04 | 19:56 | 18:43 | 16:35 | 15:58
71 08:30 | 07:52 | 06:52 | 06:37 | 05:31 | 04:49 | 04:55 | 05:40 | 06:34 | 07:26 | 07:25 | 08:16
| 16:13 | 17:09 | 18:03 | 20:00 | 20:55 | 21:40 | 21:45 | 21:02 | 19:53 | 18:40 | 16:33 | 15:58
8108:30 | 07:50 | 06:49 | 06:35 | 05:29 | 04:49 | 04:56 | 05:41 | 06:35 | 07:28 | 07:27 | 08:17
| 16:15 | 17:11 | 18:05 | 20:02 | 20:57 | 21:41 | 21:44 | 21:00 | 19:51 | 18:38 | 16:32 | 15:57
9 | 08:29 | 07:48 | 06:47 | 06:32 | 05:27 | 04:48 | 04:57 | 05:43 | 06:37 | 07:30 | 07:29 | 08:19
| 16:16 | 17:13 | 18:07 | 20:04 | 20:58 | 21:42 | 21:44 | 20:58 | 19:48 | 18:35 | 16:30 | 15:57
10 | 08:29 | 07:46 | 06:45 | 06:30 | 05:25 | 04:48 | 04:58 | 05:45 | 06:39 | 07:32 | 07:30 | 08:20
| 16:18 | 17:15 | 18:09 | 20:06 | 21:00 | 21:43 | 21:43 | 20:56 | 19:46 | 18:33 | 16:28 | 15:56
11| 08:28 | 07:44 | 06:42 | 06:28 | 05:24 | 04:47 | 05:00 | 05:47 | 06:41 | 07:34 | 07:32 | 08:21
| 16:19 | 17:17 | 18:11 | 20:08 | 21:02 | 21:43 | 21:42 | 20:54 | 19:44 | 18:31 | 16:26 | 15:56
12 | 08:27 | 07:42 | 06:40 | 06:25 | 05:22 | 04:47 | 05:01 | 05:48 | 06:42 | 07:36 | 07:34 | 08:22
| 16:21 | 17:19 | 18:13 | 20:10 | 21:03 | 21:44 | 21:41 | 20:52 | 19:41 | 18:28 | 16:25 | 15:56
13 | 08:27 | 07:40 | 06:38 | 06:23 | 05:20 | 04:47 | 05:02 | 05:50 | 06:44 | 07:37 | 07:36 | 08:23
| 16:22 | 17:21 | 18:15 | 20:11 | 21:05 | 21:45 | 21:40 | 20:50 | 19:39 | 18:26 | 16:23 | 15:56
14 | 08:26 | 07:38 | 06:35 | 06:20 | 05:18 | 04:46 | 05:03 | 05:52 | 06:46 | 07:39 | 07:38 | 08:24
| 16:24 | 17:23 | 18:16 | 20:13 | 21:07 | 21:46 | 21:39 | 20:48 | 19:36 | 18:24 | 16:22 | 15:56
15 | 08:25 | 07:36 | 06:33 | 06:18 | 05:17 | 04:46 | 05:04 | 05:53 | 06:48 | 07:41 | 07:40 | 08:25
| 16:26 | 17:24 | 18:18 | 20:15 | 21:09 | 21:46 | 21:38 | 20:46 | 19:34 | 18:21 | 16:20 | 15:56
16 | 08:24 | 07:34 | 06:30 | 06:16 | 05:15 | 04:46 | 05:06 | 05:55 | 06:49 | 07:43 | 07:42 | 08:26
| 16:27 | 17:26 | 18:20 | 20:17 | 21:10 | 21:47 | 21:37 | 20:44 | 19:31 | 18:19 | 16:19 | 15:56
17 | 08:23 | 07:32 | 06:28 | 06:14 | 05:14 | 04:46 | 05:07 | 05:57 | 06:51 | 07:45 | 07:44 | 08:27
| 16:29 | 17:28 | 18:22 | 20:19 | 21:12 | 21:47 | 21:36 | 20:42 | 19:29 | 18:17 | 16:17 | 15:56
18 | 08:22 | 07:30 | 06:25 | 06:11 | 05:12 | 04:46 | 05:08 | 05:59 | 06:53 | 07:47 | 07:45 | 08:27
| 16:31 | 17:30 | 18:24 | 20:21 | 21:13 | 21:48 | 21:35 | 20:40 | 19:26 | 18:15 | 16:16 | 15:56
19 | 08:21 | 07:28 | 06:23 | 06:09 | 05:10 | 04:46 | 05:10 | 06:00 | 06:55 | 07:48 | 07:47 | 08:28
| 16:32 | 17:32 | 18:26 | 20:22 | 21:15 | 21:48 | 21:33 | 20:37 | 19:24 | 18:12 | 16:14 | 15:57
20 | 08:20 | 07:26 | 06:21 | 06:07 | 05:09 | 04:46 | 05:11 | 06:02 | 06:56 | 07:50 | 07:49 | 08:29
| 16:34 | 17:34 | 18:28 | 20:24 | 21:17 | 21:48 | 21:32 | 20:35 | 19:22 | 18:10 | 16:13 | 15:57
21]08:18 | 07:24 | 06:18 | 06:04 | 05:07 | 04:46 | 05:13 | 06:04 | 06:58 | 07:52 | 07:51 | 08:29
| 16:36 | 17:36 | 18:29 | 20:26 | 21:18 | 21:49 | 21:31 | 20:33 | 19:19 | 18:08 | 16:12 | 15:57
22 | 08:17 | 07:21 | 06:16 | 06:02 | 05:06 | 04:46 | 05:14 | 06:06 | 07:00 | 07:54 | 07:53 | 08:30
| 16:38 | 17:38 | 18:31 | 20:28 | 21:20 | 21:49 | 21:29 | 20:31 | 19:17 | 18:06 | 16:10 | 15:58
23] 08:16 | 07:19 | 06:13 | 06:00 | 05:05 | 04:46 | 05:15 | 06:07 | 07:02 | 07:56 | 07:54 | 08:30
| 16:40 | 17:40 | 18:33 | 20:30 | 21:21 | 21:49 | 21:28 | 20:29 | 19:14 | 18:04 | 16:09 | 15:58
24 ] 08:15 | 07:17 | 06:11 | 05:58 | 05:03 | 04:47 | 05:17 | 06:09 | 07:03 | 07:58 | 07:56 | 08:31
| 16:41 | 17:42 | 18:35 | 20:31 | 21:23 | 21:49 | 21:26 | 20:26 | 19:12 | 18:01 | 16:08 | 15:59
251 08:13 | 07:15 | 06:08 | 05:56 | 05:02 | 04:47 | 05:18 | 06:11 | 07:05 | 07:00 | 07:58 | 08:31
| 16:43 | 17:44 | 18:37 | 20:33 | 21:24 | 21:49 | 21:25 | 20:24 | 19:09 | 16:59 | 16:07 | 16:00
26 | 08:12 | 07:13 | 06:06 | 05:53 | 05:01 | 04:48 | 05:20 | 06:13 | 07:07 | 07:02 | 07:59 | 08:32
| 16:45 | 17:46 | 18:39 | 20:35 | 21:26 | 21:49 | 21:23 | 20:22 | 19:07 | 16:57 | 16:06 | 16:00
27 ] 08:10 | 07:10 | 06:04 | 05:51 | 05:00 | 04:48 | 05:22 | 06:14 | 07:09 | 07:04 | 08:01 | 08:32
| 16:47 | 17:48 | 18:40 | 20:37 | 21:27 | 21:49 | 21:22 | 20:19 | 19:04 | 16:55 | 16:05 | 16:01
28 | 08:09 | 07:08 | 06:01 | 05:49 | 04:58 | 04:49 | 05:23 | 06:16 | 07:10 | 07:06 | 08:03 | 08:32
| 16:49 | 17:50 | 18:42 | 20:39 | 21:28 | 21:49 | 21:20 | 20:17 | 19:02 | 16:53 | 16:04 | 16:02
29 | 08:07 | | 06:59 | 05:47 | 04:57 | 04:49 | 05:25 | 06:18 | 07:12 | 07:07 | 08:04 | 08:32
| 16:51 | | 19:44 | 20:41 | 21:30 | 21:49 | 21:19 | 20:15 | 19:00 | 16:51 | 16:03 | 16:03
30 | 08:06 | | 06:56 | 05:45 | 04:56 | 04:50 | 05:26 | 06:20 | 07:14 | 07:09 | 08:06 | 08:32
| 16:53 | | 19:46 | 20:42 | 21:31 | 21:48 | 21:17 | 20:12 | 18:57 | 16:49 | 16:02 | 16:04
31| 08:04 | | 06:54 | | 04:55 | | 05:28 | 06:21 | | 07:11 | | 08:32
| 16:55 | | 19:48 | | 21:32 | | 21:15 | 20:10 | | 16:47 | | 16:05
Sonnenscheinstunden | 251 | 274 | 367 | 419 | 492 | 508 | 511 | 459 | 382 | 329 | 260 | 235

astr.max.mdgl.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)
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Projekt:

Parum-Diimmer

SHADOW - Kalender

Lizenzierter Anwender:

PAVANA GmbH

Otto-Hahn-Strasse 12-16
DE-25813 Husum
+49 4841 8944 281

Cornelia Kitte / kitte@pavana-wind.com

Berechnet:

02.09.2019 08:10/3.3.247

PAVANA,

THE WIND & SITE ExpeRTS. )

Berechnung: 2019PAV00450 ZB worst caseSchattenrezeptor: 1006 - Alter Siedlerweg 19, Luckwitz - AuBenbereich

Voraussetzungen fiir Berechnung des Schattenwurfs

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

Sonnenscheinstund
astr.max.maogl.Beschattu

|Januar
1]08:32
| 16:06
2] 08:32
| 16:07
3108:32
| 16:08
4| 08:32
| 16:10
5108:31
| 16:11
6| 08:31
| 16:12
7 ]08:31
| 16:13
81 08:30
| 16:15
9 | 08:30
| 16:16
10 | 08:29
| 16:18
11 | 08:28
| 16:19
12 | 08:28
| 16:21
13 | 08:27
| 16:22
14 | 08:26
| 16:24
15 | 08:25
| 16:26
16 | 08:24
| 16:27
17 | 08:23
| 16:29
18 | 08:22
| 16:31
19 | 08:21
| 16:32
20 | 08:20
| 16:34
21| 08:19
| 16:36
22 | 08:17
| 16:38
23] 08:16
| 16:40
24 | 08:15
| 16:42
251 08:13
| 16:43
26 | 08:12
| 16:45
27 | 08:11
| 16:47
28 | 08:09
| 16:49
29 | 08:08
| 16:51
30 | 08:06
| 16:53
31 | 08:04
| 16:55
en | 251
ng |

| Februar

8:03
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8:01
6:59
7:59
7:01
7:58
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| Marz | April
| 07:06 | 06:52
| 17:52 | 19:50
| 07:04 | 06:49
| 17:54 | 19:52
| 07:01 | 06:47
| 17:56 | 19:53
| 06:59 | 06:44
| 17:58 | 19:55
| 06:57 | 06:42
| 18:00 | 19:57
| 06:54 | 06:39
| 18:01 | 19:59
| 06:52 | 06:37
| 18:03 | 20:01
| 06:50 | 06:35
| 18:05 | 20:02
| 06:47 | 06:32
| 18:07 | 20:04
| 06:45 | 06:30
| 18:09 | 20:06
| 06:42 | 06:28
| 18:11 | 20:08
| 06:40 | 06:25
| 18:13 | 20:10
| 06:38 | 06:23
| 18:15 | 20:12
| 06:35 | 06:21
| 18:17 | 20:13
| 06:33 | 06:18
| 18:18 | 20:15
| 06:30 | 06:16
| 18:20 | 20:17
| 06:28 | 06:14
| 18:22 | 20:19
| 06:26 | 06:11
| 18:24 | 20:21
| 06:23 | 06:09
| 18:26 | 20:23
| 06:21 | 06:07
| 18:28 | 20:24
| 06:18 | 06:05
| 18:30 | 20:26
| 06:16 | 06:02
| 18:31 | 20:28
| 06:13 | 06:00
| 18:33 | 20:30
| 06:11 | 05:58
| 18:35 | 20:32
| 06:09 | 05:56
| 18:37 | 20:33
| 06:06 | 05:54
| 18:39 | 20:35
| 06:04 | 05:51
| 18:41 | 20:37
| 06:01 | 05:49
| 18:42 | 20:39
| 06:59 | 05:47
| 19:44 | 20:41
| 06:56 | 05:45
| 19:46 | 20:43
| 06:54 |

| 19:48 |
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| Mai

| 05:43
| 20:44
| 05:41
| 20:46
| 05:39
| 20:48
| 05:37
| 20:50
| 05:35
| 20:51
07:10 (WEA 05) | 05:33
07:20 (WEA 05) | 20:53
07:07 (WEA 05) | 05:31
07:23 (WEA 05) | 20:55
07:04 (WEA 05) | 05:29
07:24 (WEA 05) | 20:57
07:03 (WEA 05) | 05:27
07:26 (WEA 05) | 20:59
07:01 (WEA 05) | 05:26
07:27 (WEA 05) | 21:00
07:00 (WEA 05) | 05:24
07:27 (WEA 05) | 21:02
06:59 (WEA 05) | 05:22
07:28 (WEA 05) | 21:04
06:58 (WEA 05) | 05:20
07:28 (WEA 05) | 21:05
06:57 (WEA 05) | 05:18
07:27 (WEA 05) | 21:07
06:57 (WEA 05) | 05:17
07:28 (WEA 05) | 21:09
06:57 (WEA 05) | 05:15
07:28 (WEA 05) | 21:10
06:57 (WEA 05) | 05:14
07:27 (WEA 05) | 21:12
06:56 (WEA 05) | 05:12
07:26 (WEA 05) | 21:14
06:57 (WEA 05) | 05:10
07:26 (WEA 05) | 21:15
06:31 (WEA 03) | 05:09
07:25 (WEA 05) | 21:17
06:29 (WEA 03) | 05:07
07:24 (WEA 05) | 21:18
06:27 (WEA 03) | 05:06
07:23 (WEA 05) | 21:20
06:25 (WEA 03) | 05:05
07:22 (WEA 05) | 21:21
06:23 (WEA 03) | 05:03
07:21 (WEA 05) | 21:23
06:20 (WEA 03) | 05:02
07:18 (WEA 05) | 21:24
06:20 (WEA 03) | 05:01
07:15 (WEA 05) | 21:26
06:20 (WEA 03) | 05:00
06:36 (WEA 03) | 21:27
06:20 (WEA 03) | 04:58
06:35 (WEA 03) | 21:29
06:21 (WEA 03) | 04:57
06:34 (WEA 03) | 21:30
06:22 (WEA 03) | 04:56
06:33 (WEA 03) | 21:31
| 04:55
| 21:32
| 492
|
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20

21

21

22

21

21

20

20

19

17

15

14

11

11

15

19

384

| Juni

06:23 (WEA 03) | 04:54
06:31 (WEA 03) | 21:34
06:07 (WEA 02) | 04:53
06:12 (WEA 02) | 21:35
06:05 (WEA 02) | 04:52
06:15 (WEA 02) | 21:36
06:03 (WEA 02) | 04:52
06:16 (WEA 02) | 21:37
06:01 (WEA 02) | 04:51
06:17 (WEA 02) | 21:38
05:59 (WEA 02) | 04:50
06:17 (WEA 02) | 21:39
05:57 (WEA 02) | 04:49
06:17 (WEA 02) | 21:40
05:58 (WEA 02) | 04:49
06:18 (WEA 02) | 21:41
05:57 (WEA 02) | 04:48
06:18 (WEA 02) | 21:42
05:57 (WEA 02) | 04:48
06:18 (WEA 02) | 21:43
05:57 (WEA 02) | 04:47
06:19 (WEA 02) | 21:44
05:57 (WEA 02) | 04:47
06:18 (WEA 02) | 21:44
05:57 (WEA 02) | 04:47
06:18 (WEA 02) | 21:45
05:58 (WEA 02) | 04:46
06:18 (WEA 02) | 21:46
05:57 (WEA 02) | 04:46
06:17 (WEA 02) | 21:46
05:58 (WEA 02) | 04:46
06:17 (WEA 02) | 21:47
05:59 (WEA 02) | 04:46
06:16 (WEA 02) | 21:47
06:00 (WEA 02) | 04:46
06:15 (WEA 02) | 21:48
06:01 (WEA 02) | 04:46
06:15 (WEA 02) | 21:48
06:02 (WEA 02) | 04:46
06:13 (WEA 02) | 21:49
06:04 (WEA 02) | 04:46
06:11 (WEA 02) | 21:49
| 04:46
| 21:49
| 04:47
| 21:49
| 04:47
| 21:49
| 04:47
| 21:49
| 04:48
| 21:49
| 04:48
| 21:49
| 04:49
| 21:49
05:51 (WEA 04) | 04:49
06:02 (WEA 04) | 21:49
05:49 (WEA 04) | 04:50
06:04 (WEA 04) | 21:49
05:47 (WEA 04) |
06:06 (WEA 04) |
| 508
|

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

Tag im Monat

Sonnenaufgang

(SS:MM)

Sonnenuntergang (SS:MM)

windPRO 3.3.247 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk

Minuten mit Schatten

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

21

24

26

28

29

30

31

32

33

34

35

35

35

36

36

37

37

37

38

38

38

38

38

38

37

37

37

36

36

35

1022

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

05:47 (WEA 04)
06:08 (WEA 04)
05:45 (WEA 04)
06:09 (WEA 04)
05:44 (WEA 04)
06:10 (WEA 04)
05:43 (WEA 04)
06:11 (WEA 04)
05:43 (WEA 04)
06:12 (WEA 04)
05:43 (WEA 04)
06:13 (WEA 04)
05:43 (WEA 04)
06:14 (WEA 04)
05:42 (WEA 04)
06:14 (WEA 04)
05:42 (WEA 04)
06:15 (WEA 04)
05:41 (WEA 04)
06:15 (WEA 04)
05:41 (WEA 04)
06:16 (WEA 04)
05:42 (WEA 04)
06:17 (WEA 04)
05:42 (WEA 04)
06:17 (WEA 04)
05:41 (WEA 04)
06:17 (WEA 04)
05:41 (WEA 04)
06:17 (WEA 04)
05:41 (WEA 04)
06:18 (WEA 04)
05:41 (WEA 04)
06:18 (WEA 04)
05:41 (WEA 04)
06:18 (WEA 04)
05:41 (WEA 04)
06:19 (WEA 04)
05:41 (WEA 04)
06:19 (WEA 04)
05:42 (WEA 04)
06:20 (WEA 04)
05:42 (WEA 04)
06:20 (WEA 04)
05:42 (WEA 04)
06:20 (WEA 04)
05:42 (WEA 04)
06:20 (WEA 04)
05:43 (WEA 04)
06:20 (WEA 04)
05:43 (WEA 04)
06:20 (WEA 04)
05:44 (WEA 04)
06:21 (WEA 04)
05:44 (WEA 04)
06:20 (WEA 04)
05:45 (WEA 04)
06:21 (WEA 04)
05:45 (WEA 04)
06:20 (WEA 04)

020020190816 /13 WINAPRO .



Projekt:

Parum-Diimmer

SHADOW - Kalender

Lizenzierter Anwender:

PAVANA GmbH
Otto-Hahn-Strasse 12-16
DE-25813 Husum

+49 4841 8944 281

Cornelia Kitte / kitte@pavana-wind.com

Berechnet:

02.09.2019 08:10/3.3.247

PAVANA,

THE WIND & SITE ExpeRTS. )

Berechnung: 2019PAV00450 ZB worst caseSchattenrezeptor: 1006 - Alter Siedlerweg 19, Luckwitz - AuBenbereich
Voraussetzungen fiir Berechnung des Schattenwurfs
Die dargestellten Zeiten sind die astronomisch maximal mégliche Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint taglich von Sonnenauf- bis -untergang
Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb

| Juli | August | September | Oktober | Novembell Dezember
1| 04:50 05:45 (WEA 04) | 05:30 06:07 (WEA 02) | 06:23 06:59 (WEA 05) | 07:16 | 07:13 | 08:08
| 21:48 35 06:20 (WEA 04) | 21:14 22 06:29 (WEA 02) | 20:08 27  07:26 (WEA 05) | 18:55 | 16:45 | 16:01
2 | 04:51 05:46 (WEA 04) | 05:31 06:08 (WEA 02) | 06:25 06:59 (WEA 05) | 07:18 | 07:15 | 08:09
| 21:48 34  06:20 (WEA 04) | 21:12 21 06:29 (WEA 02) | 20:05 26 07:25 (WEA 05) | 18:52 | 16:43 | 16:00
3| 04:52 05:47 (WEA 04) | 05:33 06:07 (WEA 02) | 06:27 07:01 (WEA 05) | 07:19 | 07:17 | 08:11
| 21:48 33 06:20 (WEA 04) | 21:10 21  06:28 (WEA 02) | 20:03 23 07:24 (WEA 05) | 18:50 | 16:41 | 16:00
4| 04:53 05:47 (WEA 04) | 05:35 06:08 (WEA 02) | 06:28 07:01 (WEA 05) | 07:21 | 07:19 | 08:12
| 21:47 32 06:19 (WEA 04) | 21:08 21 06:29 (WEA 02) | 20:01 21 07:22 (WEA 05) | 18:48 | 16:39 | 15:59
5| 04:54 05:48 (WEA 04) | 05:36 06:07 (WEA 02) | 06:30 07:03 (WEA 05) | 07:23 | 07:21 | 08:14
| 21:47 31  06:19 (WEA 04) | 21:06 21  06:28 (WEA 02) | 19:58 17 07:20 (WEA 05) | 18:45 | 16:37 | 15:59
6 | 04:54 05:49 (WEA 04) | 05:38 06:08 (WEA 02) | 06:32 07:06 (WEA 05) | 07:25 | 07:23 | 08:15
| 21:46 30 06:19 (WEA 04) | 21:04 20 06:28 (WEA 02) | 19:56 11 07:17 (WEA 05) | 18:43 | 16:35 | 15:58
7 | 04:55 05:49 (WEA 04) | 05:40 06:09 (WEA 02) | 06:34 | 07:27 | 07:25 | 08:16
| 21:45 30 06:19 (WEA 04) | 21:03 17 06:26 (WEA 02) | 19:53 | 18:40 | 16:34 | 15:58
8| 04:56 05:50 (WEA 04) | 05:41 06:11 (WEA 02) | 06:35 | 07:28 | 07:27 | 08:18
| 21:45 28  06:18 (WEA 04) | 21:01 15  06:26 (WEA 02) | 19:51 | 18:38 | 16:32 | 15:57
9 | 04:57 05:51 (WEA 04) | 05:43 06:13 (WEA 02) | 06:37 | 07:30 | 07:29 | 08:19
| 21:44 27  06:18 (WEA 04) | 20:59 12 06:25 (WEA 02) | 19:49 | 18:36 | 16:30 | 15:57
10 | 04:58 05:52 (WEA 04) | 05:45 06:14 (WEA 02) | 06:39 | 07:32 | 07:31 | 08:20
| 21:43 25  06:17 (WEA 04) | 20:57 8 06:22 (WEA 02) | 19:46 | 18:33 | 16:28 | 15:57
11 | 05:00 05:54 (WEA 04) | 05:47 06:16 (WEA 02) | 06:41 | 07:34 | 07:32 | 08:21
| 21:42 22 06:16 (WEA 04) | 20:55 4 06:20 (WEA 02) | 19:44 | 18:31 | 16:27 | 15:56
12 | 05:01 05:55 (WEA 04) | 05:48 06:31 (WEA 03) | 06:42 | 07:36 | 07:34 | 08:22
| 21:41 20  06:15 (WEA 04) | 20:53 9 06:40 (WEA 03) | 19:41 | 18:29 | 16:25 | 15:56
13 | 05:02 05:56 (WEA 04) | 05:50 06:30 (WEA 03) | 06:44 | 07:38 | 07:36 | 08:23
| 21:40 17 06:13 (WEA 04) | 20:50 12 06:42 (WEA 03) | 19:39 | 18:26 | 16:23 | 15:56
14 | 05:03 05:58 (WEA 04) | 05:52 06:29 (WEA 03) | 06:46 | 07:39 | 07:38 | 08:24
| 21:39 13 06:11 (WEA 04) | 20:48 14 06:43 (WEA 03) | 19:36 | 18:24 | 16:22 | 15:56
15 | 05:04 06:01 (WEA 04) | 05:54 06:28 (WEA 03) | 06:48 | 07:41 | 07:40 | 08:25
| 21:38 7  06:08 (WEA 04) | 20:46 15  06:43 (WEA 03) | 19:34 | 18:22 | 16:20 | 15:56
16 | 05:06 | 05:55 06:27 (WEA 03) | 06:49 | 07:43 | 07:42 | 08:26
| 21:37 | 20:44 17 07:17 (WEA 05) | 19:32 | 18:19 | 16:19 | 15:56
17 | 05:07 | 05:57 06:27 (WEA 03) | 06:51 | 07:45 | 07:44 | 08:27
| 21:36 | 20:42 29  07:23 (WEA05) | 19:29 | 18:17 | 16:17 | 15:56
18 | 05:08 | 05:59 06:27 (WEA 03) | 06:53 | 07:47 | 07:46 | 08:28
| 21:35 | 20:40 34 07:25 (WEA05) | 19:27 | 18:15 | 16:16 | 15:56
19 ] 05:10 | 06:00 06:29 (WEA 03) | 06:55 | 07:49 | 07:47 | 08:28
| 21:34 | 20:38 35 07:27 (WEA 05) | 19:24 | 18:12 | 16:14 | 15:57
20 | 05:11 | 06:02 06:30 (WEA 03) | 06:56 | 07:51 | 07:49 | 08:29
| 21:32 | 20:35 35 07:27 (WEA 05) | 19:22 | 18:10 | 16:13 | 15:57
21| 05:13 | 06:04 06:32 (WEA 03) | 06:58 | 07:52 | 07:51 | 08:30
| 21:31 | 20:33 34 07:28 (WEA 05) | 19:19 | 18:08 | 16:12 | 15:57
22 | 05:14 06:16 (WEA 02) | 06:06 06:34 (WEA 03) | 07:00 | 07:54 | 07:53 | 08:30
| 21:30 3 06:19 (WEA 02) | 20:31 33  07:29 (WEA 05) | 19:17 | 18:06 | 16:10 | 15:58
23] 05:16 06:14 (WEA 02) | 06:07 06:35 (WEA 03) | 07:02 | 07:56 | 07:55 | 08:31
| 21:28 8  06:22 (WEA 02) | 20:29 30 07:29 (WEA05) | 19:14 | 18:04 | 16:09 | 15:58
24| 05:17 06:12 (WEA 02) | 06:09 07:00 (WEA 05) | 07:03 | 07:58 | 07:56 | 08:31
| 21:27 12 06:24 (WEA 02) | 20:26 30 07:30 (WEA05) | 19:12 | 18:01 | 16:08 | 15:59
25| 05:19 06:11 (WEA 02) | 06:11 07:00 (WEA 05) | 07:05 | 07:00 | 07:58 | 08:32
| 21:25 14 06:25 (WEA 02) | 20:24 30 07:30 (WEA 05) | 19:09 | 16:59 | 16:07 | 16:00
26 | 05:20 06:10 (WEA 02) | 06:13 06:59 (WEA 05) | 07:07 | 07:02 | 08:00 | 08:32
| 21:24 16 06:26 (WEA 02) | 20:22 30 07:29 (WEA 05) | 19:07 | 16:57 | 16:06 | 16:00
27 | 05:22 06:09 (WEA 02) | 06:14 06:59 (WEA 05) | 07:09 | 07:04 | 08:01 | 08:32
| 21:22 17 06:26 (WEA 02) | 20:20 30 07:29 (WEA 05) | 19:05 | 16:55 | 16:05 | 16:01
28 | 05:23 06:09 (WEA 02) | 06:16 06:59 (WEA 05) | 07:10 | 07:06 | 08:03 | 08:32
| 21:20 18  06:27 (WEA 02) | 20:17 30 07:29 (WEA 05) | 19:02 | 16:53 | 16:04 | 16:02
29 | 05:25 06:08 (WEA 02) | 06:18 06:58 (WEA 05) | 07:12 | 07:08 | 08:05 | 08:32
| 21:19 19 06:27 (WEA 02) | 20:15 30 07:28 (WEA 05) | 19:00 | 16:51 | 16:03 | 16:03
30 | 05:26 06:08 (WEA 02) | 06:20 06:58 (WEA 05) | 07:14 | 07:10 | 08:06 | 08:32
| 21:17 20  06:28 (WEA 02) | 20:13 30 07:28 (WEA 05) | 18:57 | 16:49 | 16:02 | 16:04
31| 05:28 06:07 (WEA 02) | 06:21 06:59 (WEA 05) | | 07:11 | | 08:32
|21:15 21 06:28 (WEA02) | 20:10 29  07:28 (WEA 05) | | 16:47 | | 16:05
Sonnenscheinstunden | 511 | 459 | 382 | 329 | 260 | 235

astr.max.mdgl.Beschattung | 532 | 718 | 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)
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Projekt:

Parum-Diimmer

SHADOW - Grafischer Kalender
Berechnung: 2019PAV00450 ZB worst case

1001: Wittenburger Chaussee 6, Wittendérp - Aulenbereich
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windPRO 3.3.247 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk

Aug Sep OK Nov Dez Jan

Zeit

Zeit

Zeit

Lizenzierter Anwender:

PAVANA GmbH PAVAN A_) )

Otto-Hahn-Strasse 12-16 _—
DE-25813 Husum

+49 4841 8944 281

Cornelia Kitte / kitte@pavana-wind.com

Berechnet:

02.09.2019 08:10/3.3.247

1002: Alte Dorfstrafbe 31, Parum - Dorf- und Mischgebiete
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1004: Rotensteiner Weg 5 - Aultenbereich
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1005: Am Buchenberg 1, Hilseburg - Autenbereich
F
T .
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20:00 2 i
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18:00 = ™~
17.00 3 L
16:00 3
15:00 =
14:00 =
13,00

<=

06:00 -

S //

Jan  Feb Mar  Apr Mai Jun Jul
Monat

Aug Sep Ok Nov Dez Jan

WEA 02: GE WIND ENERGY 5.5-158 5500 158.0 !-! NH: 161,0 m (Ges:240,0 m) (106)
WEA 03: GE WIND ENERGY 5.5-158 5500 158.0 !-! NH: 161,0 m (Ges:240,0 m) (107)
WEA 04: GE WIND ENERGY 5.5-158 5500 158.0 !-! NH: 161,0 m (Ges:240,0 m) (108)
WEA 05: GE WIND ENERGY 5.5-158 5500 158.0 !-! NH: 161,0 m (Ges:240,0 m) (109)
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Projekt:

Parum-Diimmer

SHADOW - Grafischer Kalender
Berechnung: 2019PAV00450 ZB worst case
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windPRO 3.3.247 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk

Lizenzierter Anwender:

PAVANA GmbH PAVAN A_) )
Otto-Hahn-Strasse 12-16 —

DE-25813 Husum

+49 4841 8944 281

Cornelia Kitte / kitte@pavana-wind.com

Berechnet:

02.09.2019 08:10/3.3.247

THE WIND L SITE EXPERTS. )

WEA 02: GE WIND ENERGY 5.5-158 5500 158.0 !-! NH: 161,0 m (Ges:240,0 m) (106)
WEA 03: GE WIND ENERGY 5.5-158 5500 158.0 !-! NH: 161,0 m (Ges:240,0 m) (107)
WEA 04: GE WIND ENERGY 5.5-158 5500 158.0 !-! NH: 161,0 m (Ges:240,0 m) (108)
WEA 05: GE WIND ENERGY 5.5-158 5500 158.0 !-! NH: 161,0 m (Ges:240,0 m) (109)
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Projekt: Lizenzierter Anwender:
Parum-Diimmer PAVANA GmbH PAVANA,
Otto-Hahn-Strasse 12-16 —
DE-25813 Husum
+49 4841 8944 281
Cornelia Kitte / kitte@pavana-wind.com

Berechnet:

02.09.2019 08:10/3.3.247

THE WIND & SITE ExpeRTS. )

SHADOW - Kalender pro WEA

Berechnung: 2019PAV00450 ZB worst caseWEA: WEA 02 - GE WIND ENERGY 5.5-158 5500 158.0 !-! NH: 161,0 m (Ges:240,0 m) (106)
Voraussetzungen fiir Berechnung des Schattenwurfs
Die dargestellten Zeiten sind die astronomisch maximal mégliche Beschattungsdauer, berechnet unter folgenden Annahmen:

Die Sonne scheint taglich von Sonnenauf- bis -untergang

Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung

Die Windenergieanlage/n ist/sind immer in Betrieb

| Januar | Februar | Marz | April | Mai | Juni
1]08:32 14:04-14:40/36 | 08:03 08:30-08:46/16 | 07:06 | 06:51 | 05:43 19:51-20:12/21 | 04:54
| 16:06 | 16:57 | 17:52 | 19:50 | 20:44 | 21:34
2| 08:32 14:04-14:40/36 | 08:01 08:29-08:48/19 | 07:04 | 06:49 | 05:41 06:07-06:12/5 | 04:53
| 16:07 | 16:59 | 17:54 | 19:51 | 20:46 19:50-20:13/23 | 21:35
3]08:32 14:04-14:40/36 | 07:59 08:28-08:48/20 | 07:01 | 06:47 | 05:39 06:05-06:15/10 | 04:52
| 16:08 | 17:01 | 17:56 | 19:53 | 20:48 19:49-20:15/26 | 21:36
4 08:32 14:05-14:41/36 | 07:58 08:28-08:49/21 | 06:59 | 06:44 | 05:37 06:03-06:16/13 | 04:51
| 16:09 | 17:03 | 17:58 | 19:55 | 20:50 19:49-20:19/30 | 21:37
5]08:31 14:05-14:41/36 | 07:56 08:28-08:49/21 | 06:57 | 06:42 | 05:35 06:01-06:17/16 | 04:51
| 16:11 | 17:05 | 17:59 | 19:57 | 20:51 19:49-20:20/31 | 21:38
6| 08:31 14:07-14:42/35 | 07:54 08:28-08:49/21 | 06:54 | 06:39 | 05:33 05:59-06:17/18 | 04:50
| 16:12 | 17:07 | 18:01 | 19:59 | 20:53 19:48-20:21/33 | 21:39
7| 08:31 14:07-14:41/34 | 07:52 08:28-08:48/20 | 06:52 | 06:37 | 05:31 05:57-06:17/20 | 04:49
| 16:13 | 17:09 | 18:03 | 20:01 | 20:55 19:47-20:22/35 | 21:40
8] 08:30 14:07-14:41/34 | 07:50 08:29-08:48/19 | 06:49 | 06:35 | 05:29 05:58-06:18/20 | 04:49
| 16:15 | 17:11 | 18:05 | 20:02 | 20:57 19:47-20:22/35 | 21:41
9| 08:30 14:09-14:42/33 | 07:48 08:30-08:47/17 | 06:47 | 06:32 | 05:27 05:57-06:18/21 | 04:48
| 16:16 | 17:13 | 18:07 | 20:04 | 20:58 19:48-20:24/36 | 21:42
10 | 08:29 14:09-14:42/33 | 07:46 08:31-08:47/16 | 06:45 | 06:30 | 05:25 05:57-06:18/21 | 04:48
| 16:18 | 17:15 | 18:09 | 20:06 | 21:00 19:47-20:24/37 | 21:43
11 ] 08:28 14:10-14:42/32 | 07:44 08:32-08:45/13 | 06:42 | 06:27 | 05:24 05:57-06:19/22 | 04:47
| 16:19 | 17:17 | 18:11 | 20:08 | 21:02 19:47-20:24/37 | 21:44
121 08:28 14:10-14:42/32 | 07:42 08:35-08:43/8 | 06:40 | 06:25 | 05:22 05:57-06:18/21 | 04:47
| 16:21 |17:19 | 18:13 | 20:10 | 21:04 19:48-20:25/37 | 21:44
131 08:27 14:11-14:42/31 | 07:40 | 06:38 | 06:23 | 05:20 05:57-06:18/21 | 04:47
| 16:22 | 17:20 | 18:15 | 20:12 | 21:05 19:48-20:24/36 | 21:45
141 08:26 14:12-14:42/30 | 07:38 | 06:35 | 06:20 | 05:18 05:58-06:18/20 | 04:46
| 16:24 | 17:22 | 18:16 | 20:13 | 21:07 19:49-20:25/36 | 21:46
151 08:25 14:13-14:42/29 | 07:36 | 06:33 | 06:18 | 05:17 05:57-06:17/20 | 04:46
| 16:26 | 17:24 | 18:18 | 20:15 | 21:09 19:49-20:25/36 | 21:46
16 | 08:24 14:14-14:42/28 | 07:34 | 06:30 | 06:16 | 05:15 05:58-06:17/19 | 04:46
| 16:27 | 17:26 | 18:20 | 20:17 | 21:10 19:50-20:25/35 | 21:47
17 1 08:23 14:16-14:42/26 | 07:32 | 06:28 | 06:14 | 05:13 05:59-06:16/17 | 04:46
| 16:29 | 17:28 | 18:22 | 20:19 | 21:12 19:50-20:24/34 | 21:47
18 | 08:22 14:16-14:40/24 | 07:30 | 06:25 | 06:11 | 05:12 06:00-06:15/15 | 04:46
| 16:31 | 17:30 | 18:24 | 20:21 | 21:14 19:51-20:25/34 | 21:48
19 ] 08:21 14:18-14:40/22 | 07:28 | 06:23 | 06:09 | 05:10 06:01-06:15/14 | 04:46
| 16:32 | 17:32 | 18:26 | 20:22 | 21:15 19:52-20:24/32 | 21:48
20 | 08:20 14:20-14:39/19 | 07:26 | 06:21 | 06:07 | 05:09 06:02-06:13/11 | 04:46
| 16:34 | 17:34 | 18:28 | 20:24 | 21:17 19:53-20:24/31 | 21:49
21| 08:19 14:22-14:37/15 | 07:24 | 06:18 | 06:04 | 05:07 06:04-06:11/7 | 04:46
| 16:36 | 17:36 | 18:29 | 20:26 | 21:18 19:55-20:24/29 | 21:49
22 | 08:17 14:25-14:35/10 | 07:22 | 06:16 | 06:02 | 05:06 19:57-20:24/27 | 04:46
| 16:38 | 17:38 | 18:31 | 20:28 | 21:20 | 21:49
23] 08:16 | 07:19 | 06:13 | 06:00 | 05:05 20:00-20:22/22 | 04:46
| 16:40 | 17:40 | 18:33 | 20:30 | 21:21 | 21:49
24| 08:15 | 07:17 | 06:11 | 05:58 | 05:03 20:01-20:22/21 | 04:47
| 16:41 | 17:42 | 18:35 | 20:32 | 21:23 | 21:49
25| 08:13 | 07:15 | 06:08 | 05:56 | 05:02 20:02-20:22/20 | 04:47
| 16:43 | 17:44 | 18:37 | 20:33 | 21:24 | 21:49
26 | 08:12 | 07:13 | 06:06 | 05:53 | 05:01 20:03-20:21/18 | 04:47
| 16:45 | 17:46 | 18:39 | 20:35 | 21:26 | 21:49
27 | 08:10 | 07:10 | 06:04 | 05:51 | 04:59 20:04-20:20/16 | 04:48
| 16:47 | 17:48 | 18:40 | 20:37 | 21:27 | 21:49
28 | 08:09 08:37-08:41/4 | 07:08 | 06:01 | 05:49 19:58-20:07/9 | 04:58 20:05-20:19/14 | 04:48
| 16:49 | 17:50 | 18:42 | 20:39 | 21:28 | 21:49
29 | 08:07 08:36-08:44/8 | | 06:59 | 05:47 19:55-20:09/14 | 04:57 20:07-20:18/11 | 04:49
| 16:51 | | 19:44 | 20:41 | 21:30 | 21:49
30 | 08:06 08:34-08:45/11 | | 06:56 | 05:45 19:53-20:11/18 | 04:56 20:08-20:16/8 | 04:50
| 16:53 | | 19:46 | 20:42 | 21:31 | 21:49
31| 08:04 08:32-08:46/14 | | 06:54 | | 04:55 20:12-20:13/1 |
| 16:55 | | 19:48 | | 21:32 |
Sonnenscheinstunden | 251 | 274 | 367 | 419 | 492 | 508
Anzahl Minuten mit Schatten 684 211 0 41 1173 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: Lizenzierter Anwender:
Parum-Diimmer PAVANA GmbH PAVANA,
Otto-Hahn-Strasse 12-16 —
DE-25813 Husum
+49 4841 8944 281
Cornelia Kitte / kitte@pavana-wind.com

Berechnet:

02.09.2019 08:10/3.3.247

THE WIND & SITE ExpeRTS. )

SHADOW - Kalender pro WEA

Berechnung: 2019PAV00450 ZB worst caseWEA: WEA 02 - GE WIND ENERGY 5.5-158 5500 158.0 !-! NH: 161,0 m (Ges:240,0 m) (106)
Voraussetzungen fiir Berechnung des Schattenwurfs
Die dargestellten Zeiten sind die astronomisch maximal mégliche Beschattungsdauer, berechnet unter folgenden Annahmen:

Die Sonne scheint taglich von Sonnenauf- bis -untergang

Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung

Die Windenergieanlage/n ist/sind immer in Betrieb

| Juli | August | Septembé©Oktober | November | Dezember
1| 04:50 | 05:30 06:07-06:29/22 | 06:23 | 07:16 | 07:13 08:00-08:16/16 | 08:08 13:52-14:24/32
| 21:48 | 21:14 19:58-20:35/37 | 20:08 | 18:55 | 16:45 | 16:01
2| 04:51 | 05:31 06:08-06:29/21 | 06:25 | 07:18 | 07:15 07:59-08:17/18 | 08:09 13:52-14:25/33
| 21:48 | 21:12 19:57-20:34/37 | 20:05 | 18:52 | 16:43 | 16:00
3| 04:52 | 05:33 06:07-06:28/21 | 06:27 | 07:19 | 07:17 07:58-08:18/20 | 08:11 13:52-14:25/33
| 21:48 | 21:10 19:58-20:34/36 | 20:03 | 18:50 | 16:41 | 16:00
4| 04:53 | 05:35 06:08-06:29/21 | 06:28 | 07:21 | 07:19 07:58-08:18/20 | 08:12 13:52-14:26/34
| 21:47 | 21:08 19:57-20:33/36 | 20:01 | 18:47 | 16:39 | 15:59
51 04:53 | 05:36 06:07-06:28/21 | 06:30 | 07:23 | 07:21 07:58-08:18/20 | 08:13 13:52-14:27/35
| 21:46 | 21:06 19:57-20:33/36 | 19:58 | 18:45 | 16:37 | 15:58
6 | 04:54 | 05:38 06:08-06:28/20 | 06:32 | 07:25 | 07:23 07:58-08:18/20 | 08:15 13:53-14:28/35
| 21:46 | 21:04 19:58-20:32/34 | 19:56 | 18:43 | 16:35 | 15:58
7 | 04:55 | 05:40 06:09-06:26/17 | 06:34 | 07:26 | 07:25 07:58-08:18/20 | 08:16 13:53-14:28/35
| 21:45 | 21:02 19:57-20:30/33 | 19:53 | 18:40 | 16:33 | 15:57
8 | 04:56 | 05:41 06:11-06:26/15 | 06:35 | 07:28 | 07:27 07:58-08:18/20 | 08:17 13:52-14:28/36
| 21:45 | 21:01 19:58-20:29/31 | 19:51 | 18:38 | 16:32 | 15:57
9 | 04:57 | 05:43 06:13-06:25/12 | 06:37 | 07:30 | 07:29 07:59-08:18/19 | 08:19 13:53-14:29/36
| 21:44 | 20:59 19:58-20:27/29 | 19:49 | 18:35 | 16:30 | 15:57
10 | 04:58 | 05:45 06:14-06:22/8 | 06:39 | 07:32 | 07:31 08:01-08:17/16 | 08:20 13:54-14:29/35
| 21:43 | 20:57 19:59-20:23/24 | 19:46 | 18:33 | 16:28 | 15:56
11 | 04:59 | 05:46 06:16-06:20/4 | 06:41 | 07:34 | 07:32 08:04-08:17/13 | 08:21 13:54-14:30/36
| 21:42 | 20:55 20:00-20:22/22 | 19:44 | 18:31 | 16:26 | 15:56
12 | 05:01 | 05:48 20:00-20:20/20 | 06:42 | 07:36 | 07:34 08:06-08:17/11 | 08:22 13:54-14:30/36
| 21:41 | 20:52 | 19:41 | 18:28 | 16:25 | 15:56
13 | 05:02 20:18-20:24/6 | 05:50 20:02-20:19/17 | 06:44 | 07:37 | 07:36 08:08-08:15/7 | 08:23 13:54-14:31/37
| 21:40 | 20:50 | 19:39 | 18:26 | 16:23 | 15:56
14 | 05:03 20:16-20:26/10 | 05:52 20:03-20:16/13 | 06:46 | 07:39 | 07:38 08:10-08:14/4 | 08:24 13:55-14:31/36
| 21:39 | 20:48 | 19:36 | 18:24 | 16:22 | 15:56
15 | 05:04 20:14-20:27/13 | 05:53 20:06-20:13/7 | 06:48 | 07:41 | 07:40 | 08:25 13:55-14:32/37
| 21:38 | 20:46 | 19:34 | 18:21 | 16:20 | 15:56
16 | 05:06 20:13-20:28/15 | 05:55 | 06:49 | 07:43 | 07:42 | 08:26 13:56-14:32/36
| 21:37 | 20:44 | 19:31 | 18:19 | 16:18 | 15:56
17 | 05:07 20:13-20:30/17 | 05:57 | 06:51 | 07:45 | 07:44 | 08:27 13:56-14:33/37
| 21:36 | 20:42 | 19:29 | 18:17 | 16:17 | 15:56
18 | 05:08 20:12-20:31/19 | 05:59 | 06:53 | 07:47 | 07:45 | 08:28 13:57-14:33/36
| 21:35 | 20:40 | 19:27 | 18:15 | 16:16 | 15:56
19 | 05:10 20:11-20:31/20 | 06:00 | 06:55 | 07:49 | 07:47 | 08:28 13:58-14:34/36
| 21:33 | 20:38 | 19:24 | 18:12 | 16:14 | 15:57
20 | 05:11 20:11-20:33/22 | 06:02 | 06:56 | 07:50 | 07:49 14:00-14:10/10 | 08:29 13:58-14:34/36
| 21:32 | 20:35 | 19:22 | 18:10 | 16:13 | 15:57
21| 05:12 20:09-20:33/24 | 06:04 | 06:58 | 07:52 | 07:51 13:58-14:13/15 | 08:30 13:58-14:35/37
| 21:31 | 20:33 | 19:19 | 18:08 | 16:11 | 15:57
22 | 05:14 06:16-06:19/3 | 06:06 | 07:00 | 07:54 | 07:53 13:56-14:15/19 | 08:30 13:58-14:35/37
| 21:29 20:06-20:33/27 | 20:31 | 19:17 | 18:06 | 16:10 | 15:58
23| 05:15 06:14-06:22/8 | 06:07 | 07:02 | 07:56 | 07:54 13:55-14:17/22 | 08:31 14:00-14:36/36
| 21:28 20:05-20:34/29 | 20:29 | 19:14 | 18:04 | 16:09 | 15:58
24| 05:17 06:12-06:24/12 | 06:09 | 07:03 | 07:58 | 07:56 13:53-14:17/24 | 08:31 14:00-14:36/36
| 21:27 20:03-20:34/31 | 20:26 | 19:12 | 18:01 | 16:08 | 15:59
25| 05:18 06:11-06:25/14 | 06:11 | 07:05 | 07:00 | 07:58 13:53-14:19/26 | 08:31 14:00-14:36/36
| 21:25 20:02-20:34/32 | 20:24 | 19:09 | 16:59 | 16:07 | 16:00
26 | 05:20 06:10-06:26/16 | 06:13 | 07:07 | 07:02 | 08:00 13:53-14:20/27 | 08:32 14:00-14:37/37
| 21:24 20:01-20:35/34 | 20:22 | 19:07 | 16:57 | 16:06 | 16:00
27 | 05:22 06:09-06:26/17 | 06:14 | 07:09 | 07:04 | 08:01 13:52-14:21/29 | 08:32 14:01-14:38/37
| 21:22 20:00-20:35/35 | 20:19 | 19:04 | 16:55 | 16:05 | 16:01
28 | 05:23 06:09-06:27/18 | 06:16 | 07:10 | 07:06 | 08:03 13:52-14:22/30 | 08:32 14:02-14:38/36
| 21:20 20:00-20:35/35 | 20:17 | 19:02 | 16:53 | 16:04 | 16:02
29 | 05:25 06:08-06:27/19 | 06:18 | 07:12 | 07:08 | 08:04 13:52-14:23/31 | 08:32 14:02-14:39/37
| 21:19 19:59-20:35/36 | 20:15 | 19:00 | 16:51 | 16:03 | 16:03
30 | 05:26 06:08-06:28/20 | 06:20 | 07:14 | 07:09 08:03-08:12/9 | 08:06 13:52-14:23/31 | 08:32 14:02-14:38/36
| 21:17 19:59-20:35/36 | 20:12 | 18:57 | 16:49 | 16:02 | 16:04
31| 05:28 06:07-06:28/21 | 06:21 | | 07:11 08:02-08:15/13 | | 08:32 14:03-14:39/36
| 21:15 19:58-20:35/37 | 20:10 | | 16:47 | | 16:05
Sonnenscheinstunden | 511 | 459 | 382 | 329 | 260 | 235
Anzahl Minuten mit Schatten 626 594 0 22 488 1108

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: Lizenzierter Anwender:
Parum-Diimmer PAVANA GmbH PAVANA,
Otto-Hahn-Strasse 12-16 —
DE-25813 Husum
+49 4841 8944 281
Cornelia Kitte / kitte@pavana-wind.com

Berechnet:

02.09.2019 08:10/3.3.247

THE WIND & SITE ExpeRTS. )

SHADOW - Kalender pro WEA

Berechnung: 2019PAV00450 ZB worst caseWEA: WEA 03 - GE WIND ENERGY 5.5-158 5500 158.0 !-! NH: 161,0 m (Ges:240,0 m) (107)
Voraussetzungen fiir Berechnung des Schattenwurfs
Die dargestellten Zeiten sind die astronomisch maximal mégliche Beschattungsdauer, berechnet unter folgenden Annahmen:

Die Sonne scheint taglich von Sonnenauf- bis -untergang

Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung

Die Windenergieanlage/n ist/sind immer in Betrieb

| Januar | Februar | Mérz | April | Mai | Juni
1]08:32 10:18-10:38/20 | 08:03 | 07:06 | 06:51 | 05:43 06:23-06:31/8 | 04:54 20:02-20:43/41
| 16:06 | 16:57 | 17:52 | 19:50 | 20:44 | 21:34
2]08:32 10:19-10:39/20 | 08:01 | 07:03 | 06:49 | 05:41 | 04:53 20:02-20:45/43
| 16:07 | 16:59 | 17:54 | 19:51 | 20:46 | 21:35
308:32 10:20-10:38/18 | 07:59 | 07:01 | 06:47 | 05:39 | 04:52 20:02-20:46/44
| 16:08 | 17:01 | 17:56 | 19:53 | 20:48 | 21:36
4] 08:32 10:21-10:38/17 | 07:57 | 06:59 | 06:44 | 05:37 | 04:51 20:01-20:47/46
| 16:09 | 17:03 | 17:58 | 19:55 | 20:50 | 21:37
5108:31 10:22-10:37/15 | 07:56 | 06:57 | 06:42 | 05:35 | 04:51 20:02-20:49/47
| 16:11 | 17:05 | 17:59 | 19:57 | 20:51 | 21:38
6| 08:31 10:24-10:37/13 | 07:54 | 06:54 | 06:39 | 05:33 | 04:50 20:01-20:49/48
| 16:12 | 17:07 | 18:01 | 19:59 | 20:53 | 21:39
7| 08:31 10:26-10:36/10 | 07:52 | 06:52 | 06:37 | 05:31 | 04:49 20:01-20:49/48
| 16:13 | 17:09 | 18:03 | 20:01 | 20:55 | 21:40
8 08:30 10:29-10:34/5 | 07:50 08:17-08:20/3 | 06:49 | 06:35 | 05:29 | 04:49 20:01-20:51/50
| 16:15 | 17:11 | 18:05 | 20:02 | 20:57 | 21:41
9 | 08:30 | 07:48 08:15-08:21/6 | 06:47 | 06:32 | 05:27 | 04:48 20:02-20:52/50
| 16:16 | 17:13 | 18:07 | 20:04 | 20:58 | 21:42
10 | 08:29 | 07:46 08:13-08:22/9 | 06:45 | 06:30 | 05:25 | 04:48 20:01-20:52/51
| 16:18 | 17:14 | 18:09 | 20:06 | 21:00 | 21:43
11 | 08:28 | 07:44 08:11-08:23/12 | 06:42 | 06:27 | 05:24 | 04:47 20:02-20:53/51
| 16:19 | 17:16 | 18:11 | 20:08 | 21:02 | 21:44
12 | 08:27 | 07:42 08:09-08:23/14 | 06:40 | 06:25 | 05:22 | 04:47 20:02-20:53/51
| 16:21 | 17:18 | 18:13 | 20:10 | 21:04 | 21:44
13 | 08:27 | 07:40 08:06-08:22/16 | 06:38 | 06:23 | 05:20 | 04:47 20:01-20:53/52
| 16:22 | 17:20 | 18:15 | 20:11 | 21:05 | 21:45
14 | 08:26 | 07:38 08:06-08:22/16 | 06:35 | 06:20 | 05:18 | 04:46 20:02-20:54/52
| 16:24 | 17:22 | 18:16 | 20:13 | 21:07 | 21:46
15 | 08:25 | 07:36 08:07-08:22/15 | 06:33 | 06:18 | 05:17 | 04:46 20:02-20:54/52
| 16:25 | 17:24 | 18:18 | 20:15 | 21:09 | 21:46
16 | 08:24 | 07:34 08:08-08:21/13 | 06:30 | 06:16 | 05:15 | 04:46 20:02-20:55/53
| 16:27 | 17:26 | 18:20 | 20:17 | 21:10 | 21:47
17 | 08:23 | 07:32 08:09-08:20/11 | 06:28 | 06:13 | 05:13 | 04:46 20:02-20:55/53
| 16:29 | 17:28 | 18:22 | 20:19 | 21:12 | 21:47
18 | 08:22 | 07:30 08:12-08:18/6 | 06:25 | 06:11 | 05:12 | 04:46 20:02-20:55/53
| 16:31 | 17:30 | 18:24 | 20:21 | 21:14 | 21:48
19 | 08:21 | 07:28 | 06:23 | 06:09 | 05:10 | 04:46 20:03-20:55/52
| 16:32 | 17:32 | 18:26 | 20:22 | 21:15 | 21:48
20 | 08:20 | 07:26 | 06:21 | 06:07 06:31-06:34/3 | 05:09 20:13-20:26/13 | 04:46 20:03-20:56/53
| 16:34 | 17:34 | 18:28 | 20:24 | 21:17 | 21:48
21| 08:19 | 07:24 | 06:18 | 06:04 06:29-06:36/7 | 05:07 20:11-20:28/17 | 04:46 20:03-20:56/53
| 16:36 | 17:36 | 18:29 | 20:26 | 21:18 | 21:49
22 | 08:17 | 07:22 | 06:16 | 06:02 06:27-06:36/9 | 05:06 20:10-20:30/20 | 04:46 20:04-20:57/53
| 16:38 | 17:38 | 18:31 | 20:28 | 21:20 | 21:49
23| 08:16 | 07:19 | 06:13 | 06:00 06:25-06:37/12 | 05:05 20:07-20:31/24 | 04:46 20:04-20:56/52
| 16:40 | 17:40 | 18:33 | 20:30 | 21:21 | 21:49
24| 08:15 | 07:17 | 06:11 | 05:58 06:23-06:37/14 | 05:03 20:06-20:33/27 | 04:47 20:04-20:56/52
| 16:41 | 17:42 | 18:35 | 20:32 | 21:23 | 21:49
25| 08:13 | 07:15 | 06:08 | 05:56 06:20-06:36/16 | 05:02 20:06-20:34/28 | 04:47 20:04-20:57/53
| 16:43 | 17:44 | 18:37 | 20:33 | 21:24 | 21:49
26 | 08:12 | 07:13 | 06:06 | 05:53 06:20-06:36/16 | 05:01 20:05-20:35/30 | 04:47 20:04-20:57/53
| 16:45 | 17:46 | 18:39 | 20:35 | 21:26 | 21:49
27 | 08:10 | 07:10 | 06:04 | 05:51 06:20-06:36/16 | 04:59 20:04-20:36/32 | 04:48 20:05-20:57/52
| 16:47 | 17:48 | 18:40 | 20:37 | 21:27 | 21:49
28 | 08:09 | 07:08 | 06:01 | 05:49 06:20-06:35/15 | 04:58 20:04-20:37/33 | 04:48 20:05-20:57/52
| 16:49 | 17:50 | 18:42 | 20:39 | 21:28 | 21:49
29 | 08:07 | | 06:59 | 05:47 06:21-06:34/13 | 04:57 20:03-20:37/34 | 04:49 20:05-20:57/52
| 16:51 | | 19:44 | 20:41 | 21:30 | 21:49
30 | 08:06 | | 06:56 | 05:45 06:22-06:33/11 | 04:56 20:03-20:38/35 | 04:50 20:05-20:57/52
| 16:53 | | 19:46 | 20:42 | 21:31 | 21:49
31| 08:04 | | 06:54 | | 04:55 20:02-20:41/39 |
| 16:55 | | 19:48 | | 21:32 |
Sonnenscheinstunden | 251 | 274 | 367 | 419 | 492 | 508
Anzahl Minuten mit Schatten 118 121 0 132 340 1514

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: Lizenzierter Anwender:
Parum-Diimmer PAVANA GmbH PAVANA,
Otto-Hahn-Strasse 12-16 —
DE-25813 Husum
+49 4841 8944 281
Cornelia Kitte / kitte@pavana-wind.com

Berechnet:

02.09.2019 08:10/3.3.247

THE WIND & SITE ExpeRTS. )

SHADOW - Kalender pro WEA

Berechnung: 2019PAV00450 ZB worst caseWEA: WEA 03 - GE WIND ENERGY 5.5-158 5500 158.0 !-! NH: 161,0 m (Ges:240,0 m) (107)
Voraussetzungen fiir Berechnung des Schattenwurfs
Die dargestellten Zeiten sind die astronomisch maximal mégliche Beschattungsdauer, berechnet unter folgenden Annahmen:

Die Sonne scheint taglich von Sonnenauf- bis -untergang

Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung

Die Windenergieanlage/n ist/sind immer in Betrieb

| Juli | August | Septembé©Oktober | November | Dezember
1| 04:50 20:06-20:57/51 | 05:30 | 06:23 | 07:16 | 07:13 07:43-07:52/9 | 08:08
| 21:48 | 21:14 | 20:08 | 18:55 | 16:45 | 16:01
2| 04:51 20:06-20:57/51 | 05:31 | 06:25 | 07:17 | 07:15 07:45-07:51/6 | 08:09
| 21:48 | 21:12 | 20:05 | 18:52 | 16:43 | 16:00
3| 04:52 20:06-20:56/50 | 05:33 | 06:27 | 07:19 | 07:17 07:47-07:50/3 | 08:11
| 21:47 | 21:10 | 20:03 | 18:50 | 16:41 | 16:00
4| 04:53 20:07-20:56/49 | 05:35 | 06:28 | 07:21 | 07:19 | 08:12 10:14-10:18/4
| 21:47 | 21:08 | 20:01 | 18:47 | 16:39 | 15:59
5] 04:53 20:07-20:56/49 | 05:36 | 06:30 | 07:23 | 07:21 | 08:13 10:11-10:20/9
| 21:46 | 21:06 | 19:58 | 18:45 | 16:37 | 15:58
6 | 04:54 20:08-20:56/48 | 05:38 | 06:32 | 07:25 | 07:23 | 08:15 10:11-10:23/12
| 21:46 | 21:04 | 19:56 | 18:43 | 16:35 | 15:58
7 | 04:55 20:08-20:55/47 | 05:40 | 06:34 | 07:26 | 07:25 | 08:16 10:09-10:24/15
| 21:45 | 21:02 | 19:53 | 18:40 | 16:33 | 15:57
8| 04:56 20:09-20:55/46 | 05:41 | 06:35 | 07:28 | 07:27 | 08:17 10:10-10:26/16
| 21:45 | 21:01 | 19:51 | 18:38 | 16:32 | 15:57
9 | 04:57 20:09-20:54/45 | 05:43 | 06:37 | 07:30 | 07:29 | 08:19 10:09-10:27/18
| 21:44 | 20:59 | 19:49 | 18:35 | 16:30 | 15:57
10 | 04:58 20:10-20:53/43 | 05:45 | 06:39 | 07:32 | 07:30 | 08:20 10:09-10:28/19
| 21:43 | 20:57 | 19:46 | 18:33 | 16:28 | 15:56
11 | 04:59 20:10-20:52/42 | 05:46 | 06:41 | 07:34 | 07:32 | 08:21 10:08-10:28/20
| 21:42 | 20:55 | 19:44 | 18:31 | 16:26 | 15:56
12 | 05:01 20:10-20:51/41 | 05:48 06:31-06:40/9 | 06:42 | 07:36 | 07:34 | 08:22 10:08-10:29/21
| 21:41 | 20:52 | 19:41 | 18:28 | 16:25 | 15:56
13 | 05:02 20:11-20:48/37 | 05:50 06:30-06:42/12 | 06:44 | 07:37 | 07:36 | 08:23 12:07-12:14/7
| 21:40 | 20:50 | 19:39 | 18:26 | 16:23 | 15:56 10:08-10:30/22
14 | 05:03 20:11-20:46/35 | 05:52 06:29-06:43/14 | 06:46 | 07:39 | 07:38 | 08:24 12:06-12:16/10
| 21:39 | 20:48 | 19:36 | 18:24 | 16:22 | 15:56 10:09-10:32/23
15 | 05:04 20:12-20:46/34 | 05:53 06:28-06:43/15 | 06:48 | 07:41 | 07:40 | 08:25 12:06-12:17/11
| 21:38 | 20:46 | 19:34 | 18:21 | 16:20 | 15:56 10:09-10:31/22
16 | 05:06 20:12-20:45/33 | 05:55 06:27-06:43/16 | 06:49 | 07:43 | 07:42 | 08:26 12:05-12:18/13
| 21:37 | 20:44 | 19:31 | 18:19 | 16:18 | 15:56 10:09-10:32/23
17 | 05:07 20:14-20:45/31 | 05:57 06:27-06:44/17 | 06:51 | 07:45 | 07:44 | 08:27 12:06-12:20/14
| 21:36 | 20:42 | 19:29 | 18:17 | 16:17 | 15:56 10:09-10:33/24
18 | 05:08 20:15-20:44/29 | 05:59 06:27-06:43/16 | 06:53 | 07:47 | 07:45 | 08:28 12:06-12:21/15
| 21:35 | 20:40 | 19:26 | 18:15 | 16:16 | 15:56 10:10-10:34/24
19 | 05:10 20:15-20:43/28 | 06:00 06:29-06:43/14 | 06:54 | 07:49 | 07:47 | 08:28 12:06-12:22/16
| 21:33 | 20:38 | 19:24 | 18:12 | 16:14 | 15:57 10:11-10:35/24
20 | 05:11 20:17-20:43/26 | 06:02 06:30-06:42/12 | 06:56 | 07:50 | 07:49 | 08:29 12:06-12:22/16
| 21:32 | 20:35 | 19:22 | 18:10 | 16:13 | 15:57 10:10-10:35/25
21| 05:12 20:18-20:41/23 | 06:04 06:32-06:41/9 | 06:58 | 07:52 | 07:51 | 08:30 12:07-12:23/16
| 21:31 | 20:33 | 19:19 | 18:08 | 16:11 | 15:57 10:11-10:35/24
22 | 05:14 20:20-20:39/19 | 06:06 06:34-06:40/6 | 07:00 | 07:54 | 07:53 | 08:30 12:07-12:23/16
| 21:29 | 20:31 | 19:17 | 18:06 | 16:10 | 15:58 10:11-10:35/24
23| 05:15 20:22-20:38/16 | 06:07 06:35-06:37/2 | 07:02 | 07:56 | 07:54 | 08:31 12:08-12:24/16
| 21:28 | 20:29 | 19:14 | 18:04 | 16:09 | 15:58 10:12-10:37/25
24| 05:17 20:25-20:34/9 | 06:09 | 07:03 | 07:58 08:41-08:48/7 | 07:56 | 08:31 12:08-12:24/16
| 21:27 | 20:26 | 19:12 | 18:01 | 16:08 | 15:59 10:13-10:37/24
25| 05:18 | 06:11 | 07:05 | 07:00 07:39-07:50/11 | 07:58 | 08:31 12:09-12:24/15
| 21:25 | 20:24 | 19:09 | 16:59 | 16:07 | 16:00 10:13-10:37/24
26 | 05:20 | 06:13 | 07:07 | 07:02 07:37-07:51/14 | 08:00 | 08:32 12:09-12:24/15
| 21:24 | 20:22 | 19:07 | 16:57 | 16:06 | 16:00 10:13-10:37/24
27 | 05:21 | 06:14 | 07:09 | 07:04 07:36-07:51/15 | 08:01 | 08:32 12:11-12:24/13
| 21:22 | 20:19 | 19:04 | 16:55 | 16:05 | 16:01 10:15-10:38/23
28 | 05:23 | 06:16 | 07:10 | 07:06 07:36-07:52/16 | 08:03 | 08:32 12:12-12:24/12
| 21:20 | 20:17 | 19:02 | 16:53 | 16:04 | 16:02 10:15-10:38/23
29 | 05:25 | 06:18 | 07:12 | 07:07 07:36-07:52/16 | 08:04 | 08:32 12:13-12:24/11
| 21:19 | 20:15 | 19:00 | 16:51 | 16:03 | 16:03 10:16-10:38/22
30 | 05:26 | 06:20 | 07:14 | 07:09 07:38-07:52/14 | 08:06 | 08:32 12:14-12:22/8
| 21:17 | 20:12 | 18:57 | 16:49 | 16:02 | 16:04 10:17-10:39/22
31]05:28 | 06:21 | | 07:11 07:41-07:52/11 | | 08:32 12:17-12:21/4
| 21:15 | 20:10 | | 16:47 | | 16:05 10:17-10:38/21
Sonnenscheinstunden | 511 | 459 | 382 | 329 | 260 | 235
Anzahl Minuten mit Schatten 882 142 0 104 18 821

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: Lizenzierter Anwender:
Parum-Diimmer PAVANA GmbH PAVANA,
Otto-Hahn-Strasse 12-16 —
DE-25813 Husum
+49 4841 8944 281
Cornelia Kitte / kitte@pavana-wind.com

Berechnet:

02.09.2019 08:10/3.3.247

THE WIND & SITE ExpeRTS. )

SHADOW - Kalender pro WEA

Berechnung: 2019PAV00450 ZB worst caseWEA: WEA 04 - GE WIND ENERGY 5.5-158 5500 158.0 !-! NH: 161,0 m (Ges:240,0 m) (108)
Voraussetzungen fiir Berechnung des Schattenwurfs
Die dargestellten Zeiten sind die astronomisch maximal mégliche Beschattungsdauer, berechnet unter folgenden Annahmen:

Die Sonne scheint taglich von Sonnenauf- bis -untergang

Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung

Die Windenergieanlage/n ist/sind immer in Betrieb

| Januar | Februar | Mérz | April | Mai | Juni
1] 08:32 14:39-14:59/20 | 08:03 15:53-16:09/16 | 07:06 | 06:51 19:21-19:23/2 | 05:43 | 04:54 05:47-06:08/21
| 16:06 | 16:57 | 17:52 | 19:50 | 20:44 | 21:34
2| 08:32 14:40-14:59/19 | 08:01 15:54-16:08/14 | 07:04 | 06:49 19:18-19:24/6 | 05:41 | 04:53 05:45-06:09/24
| 16:07 | 16:59 | 17:54 | 19:51 | 20:46 | 21:35
3 08:32 14:40-14:59/19 | 07:59 15:56-16:08/12 | 07:01 | 06:47 19:17-19:26/9 | 05:39 | 04:52 05:44-06:10/26
| 16:08 | 17:01 | 17:56 | 19:53 | 20:48 | 21:36
4| 08:32 14:41-15:00/19 | 07:58 15:59-16:05/6 | 06:59 | 06:44 19:17-19:29/12 | 05:37 | 04:52 05:43-06:11/28
| 16:10 | 17:03 | 17:58 | 19:55 | 20:50 | 21:37
5108:31 14:41-14:59/18 | 07:56 | 06:57 | 06:42 19:16-19:30/14 | 05:35 | 04:51 05:43-06:12/29
| 16:11 | 17:05 | 18:00 | 19:57 | 20:51 | 21:38
6| 08:31 14:43-15:00/17 | 07:54 | 06:54 | 06:39 19:16-19:32/16 | 05:33 | 04:50 05:43-06:13/30
| 16:12 | 17:07 | 18:01 | 19:59 | 20:53 | 21:39
7| 08:31 14:44-14:59/15 | 07:52 | 06:52 | 06:37 19:15-19:33/18 | 05:31 | 04:49 05:43-06:14/31
| 16:13 | 17:09 | 18:03 | 20:01 | 20:55 | 21:40
8 08:30 14:46-14:59/13 | 07:50 | 06:50 | 06:35 19:16-19:35/19 | 05:29 | 04:49 05:42-06:14/32
| 16:15 | 17:11 | 18:05 | 20:02 | 20:57 | 21:41
9| 08:30 14:47-14:59/12 | 07:48 | 06:47 | 06:32 19:17-19:37/20 | 05:27 | 04:48 05:42-06:15/33
| 16:16 | 17:13 | 18:07 | 20:04 | 20:58 | 21:42
10 | 08:29 14:48-14:57/9 | 07:46 | 06:45 | 06:30 19:18-19:36/18 | 05:25 | 04:48 05:41-06:15/34
| 16:18 | 17:15 | 18:09 | 20:06 | 21:00 | 21:43
11 | 08:28 14:51-14:56/5 | 07:45 | 06:42 | 06:28 19:22-19:36/14 | 05:24 | 04:47 05:41-06:16/35
| 16:19 | 17:17 | 18:11 | 20:08 | 21:02 | 21:44
12 | 08:28 | 07:43 | 06:40 | 06:25 19:23-19:35/12 | 05:22 | 04:47 05:42-06:17/35
| 16:21 | 17:19 | 18:13 | 20:10 | 21:04 | 21:44
13 | 08:27 | 07:41 | 06:38 | 06:23 19:25-19:33/8 | 05:20 | 04:47 05:42-06:17/35
| 16:22 | 17:21 | 18:15 | 20:12 | 21:05 | 21:45
14 | 08:26 | 07:39 | 06:35 | 06:21 | 05:18 | 04:46 05:41-06:17/36
| 16:24 | 17:23 | 18:17 | 20:13 | 21:07 | 21:46
15 | 08:25 | 07:36 | 06:33 | 06:18 | 05:17 | 04:46 05:41-06:17/36
| 16:26 | 17:25 | 18:18 | 20:15 | 21:09 | 21:46
16 | 08:24 | 07:34 | 06:30 | 06:16 | 05:15 | 04:46 05:41-06:18/37
| 16:27 | 17:26 | 18:20 | 20:17 | 21:10 | 21:47
17 | 08:23 15:54-15:55/1 | 07:32 | 06:28 | 06:14 | 05:13 | 04:46 05:41-06:18/37
| 16:29 | 17:28 | 18:22 | 20:19 | 21:12 | 21:47
18 | 08:22 15:52-15:56/4 | 07:30 | 06:26 | 06:11 | 05:12 | 04:46 05:41-06:18/37
| 16:31 | 17:30 | 18:24 | 20:21 | 21:14 | 21:48
19 | 08:21 15:52-15:58/6 | 07:28 | 06:23 | 06:09 | 05:10 | 04:46 05:41-06:19/38
| 16:32 | 17:32 | 18:26 | 20:23 | 21:15 | 21:48
20 | 08:20 15:51-16:00/9 | 07:26 | 06:21 | 06:07 | 05:09 | 04:46 05:41-06:19/38
| 16:34 | 17:34 | 18:28 | 20:24 | 21:17 | 21:49
21| 08:19 15:50-16:02/12 | 07:24 | 06:18 | 06:05 | 05:07 | 04:46 05:42-06:20/38
| 16:36 | 17:36 | 18:29 | 20:26 | 21:18 | 21:49
22| 08:17 15:50-16:04/14 | 07:22 | 06:16 | 06:02 | 05:06 | 04:46 05:42-06:20/38
| 16:38 | 17:38 | 18:31 | 20:28 | 21:20 | 21:49
23| 08:16 15:50-16:06/16 | 07:19 | 06:13 | 06:00 | 05:05 | 04:46 05:42-06:20/38
| 16:40 | 17:40 | 18:33 | 20:30 | 21:21 | 21:49
24| 08:15 15:50-16:08/18 | 07:17 | 06:11 | 05:58 | 05:03 | 04:47 05:42-06:20/38
| 16:41 | 17:42 | 18:35 | 20:32 | 21:23 | 21:49
25| 08:13 15:50-16:09/19 | 07:15 | 06:09 | 05:56 | 05:02 | 04:47 05:43-06:20/37
| 16:43 | 17:44 | 18:37 | 20:33 | 21:24 | 21:49
26 | 08:12 15:50-16:10/20 | 07:13 | 06:06 | 05:54 | 05:01 | 04:47 05:43-06:20/37
| 16:45 | 17:46 | 18:39 | 20:35 | 21:26 | 21:49
27| 08:11 15:50-16:10/20 | 07:10 | 06:04 | 05:51 | 05:00 | 04:48 05:44-06:21/37
| 16:47 | 17:48 | 18:40 | 20:37 | 21:27 | 21:49
28 | 08:09 15:50-16:10/20 | 07:08 | 06:01 | 05:49 | 04:58 | 04:48 05:44-06:20/36
| 16:49 | 17:50 | 18:42 | 20:39 | 21:28 | 21:49
29 | 08:08 15:51-16:11/20 | | 06:59 | 05:47 | 04:57 05:51-06:02/11 | 04:49 05:45-06:21/36
| 16:51 | | 19:44 | 20:41 | 21:30 | 21:49
30 | 08:06 15:52-16:10/18 | | 06:56 | 05:45 | 04:56 05:49-06:04/15 | 04:50 05:45-06:20/35
| 16:53 | | 19:46 | 20:43 | 21:31 | 21:49
31| 08:04 15:52-16:10/18 | | 06:54 | | 04:55 05:47-06:06/19 |
| 16:55 | | 19:48 | | 21:32 |
Sonnenscheinstunden | 251 | 274 | 367 | 419 | 492 | 508
Anzahl Minuten mit Schatten 381 48 0 168 45 1022

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: Lizenzierter Anwender:
Parum-Diimmer PAVANA GmbH PAVANA,
Otto-Hahn-Strasse 12-16 —
DE-25813 Husum
+49 4841 8944 281
Cornelia Kitte / kitte@pavana-wind.com

Berechnet:

02.09.2019 08:10/3.3.247

THE WIND & SITE ExpeRTS. )

SHADOW - Kalender pro WEA

Berechnung: 2019PAV00450 ZB worst caseWEA: WEA 04 - GE WIND ENERGY 5.5-158 5500 158.0 !-! NH: 161,0 m (Ges:240,0 m) (108)
Voraussetzungen fiir Berechnung des Schattenwurfs
Die dargestellten Zeiten sind die astronomisch maximal mégliche Beschattungsdauer, berechnet unter folgenden Annahmen:

Die Sonne scheint taglich von Sonnenauf- bis -untergang

Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung

Die Windenergieanlage/n ist/sind immer in Betrieb

| Juli | August | September | Oktober | November | Dezember
1| 04:50 05:45-06:20/35 | 05:30 | 06:23 19:21-19:35/14 | 07:16 | 07:13 | 08:08 14:33-14:37/4
| 21:48 | 21:14 | 20:08 | 18:55 | 16:45 | 16:01
2| 04:51 05:46-06:20/34 | 05:31 | 06:25 19:17-19:35/18 | 07:18 | 07:15 | 08:09 14:32-14:40/8
| 21:48 | 21:12 | 20:05 | 18:52 | 16:43 | 16:00
3| 04:52 05:47-06:20/33 | 05:33 | 06:27 19:15-19:35/20 | 07:19 | 07:17 | 08:11 14:30-14:42/12
| 21:48 | 21:10 | 20:03 | 18:50 | 16:41 | 16:00
4| 04:53 05:47-06:19/32 | 05:35 | 06:28 19:13-19:32/19 | 07:21 | 07:19 | 08:12 14:30-14:43/13
| 21:47 | 21:08 | 20:01 | 18:47 | 16:39 | 15:59
5] 04:53 05:48-06:19/31 | 05:36 | 06:30 19:12-19:30/18 | 07:23 | 07:21 | 08:14 14:29-14:44/15
| 21:47 | 21:06 | 19:58 | 18:45 | 16:37 | 15:58
6 | 04:54 05:49-06:19/30 | 05:38 | 06:32 19:12-19:28/16 | 07:25 | 07:23 | 08:15 14:29-14:46/17
| 21:46 | 21:04 | 19:56 | 18:43 | 16:35 | 15:58
7 | 04:55 05:49-06:19/30 | 05:40 | 06:34 19:11-19:25/14 | 07:27 | 07:25 15:28-15:35/7 | 08:16 14:29-14:46/17
| 21:45 | 21:03 | 19:53 | 18:40 | 16:33 | 15:57
8| 04:56 05:50-06:18/28 | 05:41 | 06:35 19:11-19:23/12 | 07:28 | 07:27 15:26-15:38/12 | 08:17 14:29-14:48/19
| 21:45 | 21:01 | 19:51 | 18:38 | 16:32 | 15:57
9 | 04:57 05:51-06:18/27 | 05:43 | 06:37 19:11-19:21/10 | 07:30 | 07:29 15:25-15:39/14 | 08:19 14:29-14:48/19
| 21:44 | 20:59 | 19:49 | 18:36 | 16:30 | 15:57
10 | 04:58 05:52-06:17/25 | 05:45 | 06:39 19:11-19:18/7 | 07:32 | 07:31 15:24-15:40/16 | 08:20 14:29-14:49/20
| 21:43 | 20:57 | 19:46 | 18:33 | 16:28 | 15:56
11 | 05:00 05:54-06:16/22 | 05:47 | 06:41 19:13-19:16/3 | 07:34 | 07:32 15:23-15:41/18 | 08:21 14:29-14:49/20
| 21:42 | 20:55 | 19:44 | 18:31 | 16:26 | 15:56
12 | 05:01 05:55-06:15/20 | 05:48 | 06:42 | 07:36 | 07:34 15:22-15:41/19 | 08:22 14:29-14:50/21
| 21:41 | 20:53 | 19:41 | 18:28 | 16:25 | 15:56
13 | 05:02 05:56-06:13/17 | 05:50 | 06:44 | 07:37 | 07:36 15:23-15:43/20 | 08:23 14:29-14:50/21
| 21:40 | 20:50 | 19:39 | 18:26 | 16:23 | 15:56
14 | 05:03 05:58-06:11/13 | 05:52 | 06:46 | 07:39 | 07:38 15:23-15:43/20 | 08:24 14:30-14:52/22
| 21:39 | 20:48 | 19:36 | 18:24 | 16:22 | 15:56
15 | 05:04 06:01-06:08/7 | 05:53 | 06:48 | 07:41 | 07:40 15:23-15:43/20 | 08:25 14:30-14:51/21
| 21:38 | 20:46 | 19:34 | 18:22 | 16:20 | 15:56
16 | 05:06 | 05:55 | 06:49 | 07:43 | 07:42 15:23-15:43/20 | 08:26 14:30-14:52/22
| 21:37 | 20:44 | 19:31 | 18:19 | 16:19 | 15:56
17 | 05:07 | 05:57 | 06:51 | 07:45 | 07:44 15:24-15:43/19 | 08:27 14:31-14:53/22
| 21:36 | 20:42 | 19:29 | 18:17 | 16:17 | 15:56
18 | 05:08 | 05:59 | 06:53 | 07:47 | 07:46 15:24-15:42/18 | 08:28 14:31-14:53/22
| 21:35 | 20:40 | 19:27 | 18:15 | 16:16 | 15:56
19 | 05:10 | 06:00 | 06:55 | 07:49 | 07:47 15:25-15:41/16 | 08:28 14:32-14:54/22
| 21:34 | 20:38 | 19:24 | 18:12 | 16:14 | 15:57
20 | 05:11 | 06:02 | 06:56 | 07:50 | 07:49 15:25-15:39/14 | 08:29 14:32-14:54/22
| 21:32 | 20:35 | 19:22 | 18:10 | 16:13 | 15:57
21| 05:13 | 06:04 | 06:58 | 07:52 | 07:51 15:26-15:38/12 | 08:30 14:33-14:55/22
| 21:31 | 20:33 | 19:19 | 18:08 | 16:12 | 15:57
22 | 05:14 | 06:06 | 07:00 | 07:54 | 07:53 15:27-15:36/9 | 08:30 14:33-14:55/22
| 21:30 | 20:31 | 19:17 | 18:06 | 16:10 | 15:58
23| 05:15 | 06:07 | 07:02 | 07:56 | 07:54 15:29-15:35/6 | 08:31 14:34-14:56/22
| 21:28 | 20:29 | 19:14 | 18:04 | 16:09 | 15:58
24| 05:17 | 06:09 | 07:03 | 07:58 | 07:56 15:29-15:33/4 | 08:31 14:34-14:56/22
| 21:27 | 20:26 | 19:12 | 18:01 | 16:08 | 15:59
25| 05:18 | 06:11 | 07:05 | 07:00 | 07:58 15:31-15:32/1 | 08:31 14:34-14:56/22
| 21:25 | 20:24 | 19:09 | 16:59 | 16:07 | 16:00
26 | 05:20 | 06:13 | 07:07 | 07:02 | 08:00 | 08:32 14:35-14:57/22
| 21:24 | 20:22 | 19:07 | 16:57 | 16:06 | 16:00
27 | 05:22 | 06:14 | 07:09 | 07:04 | 08:01 | 08:32 14:36-14:58/22
| 21:22 | 20:20 | 19:04 | 16:55 | 16:05 | 16:01
28 | 05:23 | 06:16 | 07:10 | 07:06 | 08:03 | 08:32 14:36-14:58/22
| 21:20 | 20:17 | 19:02 | 16:53 | 16:04 | 16:02
29 | 05:25 | 06:18 | 07:12 | 07:08 | 08:05 | 08:32 14:37-14:59/22
| 21:19 | 20:15 | 19:00 | 16:51 | 16:03 | 16:03
30 | 05:26 | 06:20 19:24-19:33/9 | 07:14 | 07:09 | 08:06 | 08:32 14:38-14:59/21
| 21:17 | 20:13 | 18:57 | 16:49 | 16:02 | 16:04
31]05:28 | 06:21 19:23-19:35/12 | | 07:11 | | 08:32 14:38-14:58/20
| 21:15 | 20:10 | | 16:47 | | 16:05
Sonnenscheinstunden | 511 | 459 | 382 | 329 | 260 | 235
Anzahl Minuten mit Schatten 384 21 151 0 265 598

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:

Parum-Diimmer

SHADOW - Kalender pro WEA

Berechnung: 2019PAV00450 ZB worst caseWEA: WEA 05 - GE WIND ENERGY 5.5-158 5500 158.0 !-! NH: 161,0 m (Ges:240,0 m) (109)
Voraussetzungen fiir Berechnung des Schattenwurfs
Die dargestellten Zeiten sind die astronomisch maximal mégliche Beschattungsdauer, berechnet unter folgenden Annahmen:

Die Sonne scheint taglich von Sonnenauf- bis -untergang

Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung

Die Windenergieanlage/n ist/sind immer in B
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17:53-18:05/12
17:52-18:07/15
17:50-18:08/18
17:50-18:11/21
17:48-18:12/24
17:49-18:14/25
17:48-18:15/27
18:49-19:17/28
18:49-19:17/28

18:50-19:17/27

234

Lizenzierter Anwender:

PAVANA GmbH
Otto-Hahn-Strasse 12-16
DE-25813 Husum

PAVANA,

THE WIND & SITE ExpeRTS. )

+49 4841 8944 281
Cornelia Kitte / kitte@pavana-wind.com

Berechnet:

02.09.2019 08:10/3.3.247

9:57

6:37

18:52-19:16/24
18:54-19:15/21
18:57-19:14/17
18:58-19:13/15
18:59-19:11/12
07:10-07:20/10
19:02-19:08/6

07:07-07:23/16
07:04-07:24/20
07:03-07:26/23
07:01-07:27/26
07:00-07:27/27
06:59-07:28/29
06:58-07:28/30
06:57-07:27/30
06:57-07:28/31
06:57-07:28/31
06:57-07:27/30
06:56-07:26/30
06:57-07:26/29
06:57-07:25/28
06:58-07:24/26
06:58-07:23/25
06:59-07:22/23
07:01-07:21/20
07:01-07:18/17

07:04-07:15/11

607

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

| 492 | 508

0 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

windPRO 3.3.247 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk

020020190816 /23 WINAPRO .



Projekt:

Parum-Diimmer

SHADOW - Kalender pro WEA

Berechnung: 2019PAV00450 ZB worst caseWEA: WEA 05 - GE WIND ENERGY 5.5-158 5500 158.0 !-! NH: 161,0 m (Ges:240,0 m) (109)
Voraussetzungen fiir Berechnung des Schattenwurfs
Die dargestellten Zeiten sind die astronomisch maximal mégliche Beschattungsdauer, berechnet unter folgenden Annahmen:

Die Sonne scheint taglich von Sonnenauf- bis -untergang
Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung

Die Windenergieanlage/n ist/sind immer in Betrieb

| Juli

1] 04:50
| 21:48

2 | 04:51
| 21:48
3| 04:52
| 21:48
4| 04:53
| 21:47
5] 04:53
| 21:46

6 | 04:54
| 21:46

7 | 04:55
| 21:45

8 | 04:56
| 21:45

9 | 04:57
| 21:44

10 | 04:58
| 21:43

11 | 05:00
| 21:42

12 | 05:01
| 21:41

13 ] 05:02
| 21:40

14 | 05:03
| 21:39

15 | 05:04
| 21:38

16 | 05:06
| 21:37

17 | 05:07
| 21:36

18 | 05:08
| 21:35

19 | 05:10
| 21:33

20 | 05:11
| 21:32
21| 05:12
| 21:31

22 | 05:14
| 21:29
23| 05:15
| 21:28
24| 05:17
| 21:27
25| 05:18
| 21:25

26 | 05:20
| 21:24

27 | 05:22
| 21:22

28 | 05:23
| 21:20

29 | 05:25
| 21:19

30 | 05:26
| 21:17

31 05:28
| 21:15

Sonnenscheinstunden | 511
Anzahl Minuten mit Schatten

| August
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07:16-07:17/1
07:11-07:23/12
07:07-07:25/18
07:06-07:27/21
07:04-07:27/23
07:03-07:28/25
07:02-07:29/27
07:01-07:29/28
07:00-07:30/30
07:00-07:30/30
06:59-07:29/30
06:59-07:29/30
06:59-07:29/30
06:58-07:28/30
06:58-07:28/30

06:59-07:28/29

394

| September

6:23
0:08

R
SN
G\

6:27

6:34

9:49
6:39

9:14
7:03
9:12
7:05
9:09
7:07
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= oo
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1<)
¥

06:59-07:26/27
06:59-07:25/26
07:01-07:24/23
07:01-07:22/21
07:03-07:20/17
07:06-07:17/11
18:58-19:04/6

18:54-19:06/12
18:52-19:07/15
18:51-19:08/17
18:48-19:08/20
18:44-19:09/25
18:42-19:09/27
18:40-19:08/28
18:39-19:07/28
18:38-19:06/28
18:38-19:04/26
18:37-19:01/24
18:37-18:59/22
18:37-18:56/19
18:37-18:53/16
18:38-18:51/13
18:40-18:49/9

18:42-18:46/4

464

Lizenzierter Anwender:

PAVANA GmbH
Otto-Hahn-Strasse 12-16

DE-25813 Husum
+49 4841 8944 281
Cornelia Kitte / kitte@pavana-wind.com

Berechnet:

PAVANA,

THE WIND & SITE ExpeRTS. )

02.09.2019 08:10/3.3.247

| Oktober | NovembefDezember

8:26
7:39
8:24
7:41
8:22

7:06

6:37

a N
N W
a A

7:36

Q2NN N
PR i N
WO ANOOUIN D

7:51
6:12

NaoX
[t
O W

6:09
7:56
6:08
7:58
6:07
8:00
6:06
8:01
6:05
8:03
6:04
8:04
6:03
8:06
6:02

HOHOHOHOHOHOHOHOHOHOHOHOHOHOHOHEHOHEHOHEHOHOHEHOFEFOFEF,OEF,OE,ORE,OREORO

0

8:08
6:01
8:09
6:00

QO X
O
N O =

5:59
8:13
5:58
8:15
5:58

® 1% U1
= U0 e
ONNNO

5:57
8:20
5:56
8:21
5:56
8:22
5:56
8:23
5:56
8:24
5:56
8:25
5:56
8:26
5:56
8:27
5:56
8:28
5:56
8:28

vl o Ul
N U
N O N

8:30
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14:31-14:36/5

14:30-14:38/8

14:29-14:39/10
14:29-14:40/11
14:29-14:41/12
14:29-14:42/13
14:30-14:42/12
14:30-14:43/13
14:31-14:44/13
14:31-14:44/13
09:44-09:46/2

14:32-14:45/13
09:45-09:47/2

14:32-14:45/13
09:45-09:47/2

14:33-14:46/13
09:46-09:48/2

14:33-14:46/13
14:33-14:46/13
14:34-14:46/12
14:35-14:48/13
14:36-14:48/12
14:37-14:48/11
14:37-14:47/10

14:38-14:47/9

250

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

windPRO 3.3.247 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk

0200.201908:16 /24 WINAPRO .



Projekt:

Parum-Diimmer

SHADOW - Grafischer Kalender pro WEA
Berechnung: 2019PAV00450 ZB worst case

WEA 02: GE WIND ENERGY 5.5-158 5500 158.0 LI NH: 161,0 m (Ges:240,
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WEA 04: GE WIND ENERGY 5.5-158 5500 158.0 1! NH: 161,0 m (Ges:240,
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Schattenrezeptoren

Lizenzierter Anwender:

PAVANA GmbH

Otto-Hahn-Strasse 12-16

DE-25813 Husum

+49 4841 8944 281

Cornelia Kitte / kitte@pavana-wind.com

Berechnet:

02.09.2019 08:10/3.3.247

PAVANA ")

THE WIND & 5ITE EXFERTS. )

Zeit
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WEA 05: GE WIND ENERGY 5.5-158 5500 158.0 LI NH: 161,0 m (Ges:240,
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- 1001: Wittenburger Chaussee 6, Wittenddrp - AuBenbereich - 1004: Rotensteiner Weg 5 - AuBenbereich

1002: Alte DorfstraBe 31, Parum - Dorf- und Mischgebiete

- 1004a: Rotensteiner Weg 6, Parum - AuBenbereich

- 1003: Rotensteiner Weg 3 (Hinterhof), Parum - Dorf- und Mi- 1006: Alter Siedlerweg 19, Luckwitz - AuBenbereich

windPRO 3.3.247 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk

02.00201908:16/25  WINAPRO .



Projekt: Lizenzierter Anwender:

Parum-Diimmer PAVANA GmbH PAVANA,™
Otto-Hahn-Strasse 12-16 —

“EMND{SITEEKERIS?
DE-25813 Husum
+49 4841 8944 281
g:eorpelia Kitte / kitte@pavana-wind.com
rechnet:
02.09.2019 08:10/3.3.247
SHADOW - Karte
Berechnung: 2019PAV00450 ZB worst case
Stunden/Jahr,
Astron.max.maogl.
0
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{dGeabasit DEIOKG/ZSHH 20172018\
powered by geolLis oHE (© 2018), winw.onmapsde -
=/ ¥ -

é.,b
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L I e
0 1 2 3 4 km
Karte: TOP25 , MaBstab 1:75.000, Mitte: UTM (north)-WGS84 Zone: 32 Ost: 644.460 Nord: 5.933.880
A Neue WEA & Schattenrezeptor
Hohe der Schattenkarte: Hohenlinien: NBS20130125_srmtUTMWGS32_84.wpo (3)
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