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1.) Zusammenfassung

Die vorliegende Untersuchung bezieht sich auf den Betrieb von zwei geplanten Windener-
gieanlagen (WEA), eine vom Typ Enercon E-147 EP5 E2 TES (Trailing Edge Serrations)
der Windpark Krimpenfort GmbH & Co. KG (WEA 05) und eine vom Typ Nordex N149/5.X
STE (Serrated Trailing Edge) der UMania GmbH & Co. Windpark Krimpenfort Il KG
(WEA 04) am Standort Vechta. Es wird die Schattenausbreitung der astronomisch maxi-
mal mdglichen Beschattungsdauer nach den Vorgaben der Bund/Lander-Arbeitsgemein-
schaft Immissionsschutz (LAI) [1] im Rahmen der Gesamtbelastung an den ermittelten
Immissionsorten untersucht. Am Standort Vechta befinden sich drei existierende WEA, die
als Vorbelastung zu bertcksichtigen sind.

Bei Normalbetrieb der WEA ergeben die Berechnungen unzulassige Uberschreitungen
der Immissionsrichtwerte durch den kumulativen periodischen Schattenwurf (Gesamtbe-
lastung mit Einfluss der Zusatzbelastung). Im Rahmen dieser Berechnung werden insge-
samt 49 Schattenrezeptoren untersucht. Der jahrliche Grenzwert der Schattenwurfdauer
wird am SR-10 um maximal 134:44 Stunden pro Jahr Gberschritten (der jahrliche Grenz-
wert wird an insgesamt 48 Immissionsorten seitens der Gesamtbelastung Gberschritten).
Der tagliche Grenzwert wird um maximal 40 Minuten an SR-38 Uberschritten (der tagliche
Grenzwert wird an insgesamt 32 Immissionsorten seitens der Gesamtbelastung Uber-

schritten).

Eine Uberpriifung der Schutzwiirdigkeit der an der relevanten Fassadenseite liegenden

Réaume wurde nicht durchgefihrt.

Die Untersuchung entspricht der Maximalbetrachtung (Worst Case) mit Immissionsricht-

werten von 30 Stunden pro Kalenderjahr und 30 Minuten pro Kalendertag.

Zur Einhaltung der Immissionsrichtwerte durch die Gesamtbelastung ist die Installation

einer Abschalteinrichtung bei Schattenschlag erforderlich.

Grundlage der Berechnung sind die in Kapitel 4.3 und 4.4 aufgefihrten Anlagendaten.
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Dieser Bericht Nr. R-2-2021-0491.04 ersetzt den vorangegangenen Bericht Nr. R-2-2021-
0491.02 vom 29.08.2022 vollstandig. Die Dimension der Schattenrezeptoren wurde ange-

passt und es wurden drei zusatzliche Schattenrezeptoren erganzt, dies sind die SR-48 bis

SR-50.

Nachfolgender Bericht wurde nach bestem Wissen und Gewissen mit gréf3ter Sorgfalt er-

stellt. *
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2) Situation und Aufgabenstellung

Die Betreibergesellschaften UMania GmbH & Co. Windpark Krimpenfort Il KG und Wind-
park Krimpenfort GmbH & Co. KG planen die Errichtung von zwei Windenergieanlagen
(WEA) am Standort 49377 Vechta, Landkreis Vechta in Niedersachsen. Zum Erlangen der
Genehmigung fur die Errichtung der neuen Windenergieanlagen ist der Nachweis der
Schattenwurfausbreitung notwendig. Fur die Berechnungen werden die Hinweise zur Er-
mittlung und Beurteilung der optischen Immissionen von Windkraftanlagen nach den Vor-
gaben der Bund/L&nder-Arbeitsgemeinschaft Immissionsschutz (LAI) [1] angewendet.

In der Umgebung des Standortes befinden sich drei Windenergieanlagen, die als Vorbe-

lastung an den Immissionsorten zu berlicksichtigen sind.

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

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

Beurteilung der Schutzwirdigkeit hat nicht stattgefunden.

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

Fir die Berechnung und Bearbeitung werden folgende Vorschriften und Unterlagen her-

angezogen:

[1]

[2]

[3]
[4]

[5]

Hinweise zur Ermittlung und Beurteilung der optischen Immissionen von Windkraft-
anlagen (WKA-Schattenwurf-Hinweise), Bund/Lander-Arbeitsgemeinschaft Immissi-
onsschutz (LAI), Aktualisierung 2019, 23.01.2020

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

WindPRO 3.5.584, Herausgeber EMD International A/S (DK)

Ausschnitt aus der Deutschen Grundkarte Maf3stab 1:5.000 in digitaler Form (UTM,
Zone 32: untere linke Ecke: RW =447.000, HW = 5.837.400; obere rechte Ecke:
RW = 451.200, HW = 5.841.300). Herausgeber: Landesamt fir Geoinformationen
und Landentwicklung Niedersachsen (LGLN) © 2022

Ortstermine zur Besichtigung der Immissionspunkte am 25.08.2014 durch Herrn
Matthias Humpohl, B. Sc. und am 19.08.2020 durch Herrn Dipl.-Ing. Timm Schaer,
M. Sc., beide von KOTTER Consulting Engineers GmbH & Co. KG
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4.) Berechnungsvoraussetzungen fur optische Immissionen

4.1. Grundlagen

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

als Immissionen gelten und beim Menschen zu Beldstigungswirkungen fihren kdnnen [2].

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

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

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

Wohnraumen
Schlafraumen
Unterrichtsraumen

Blroraumen, Praxisraumen, Arbeitsraumen etc.

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

Fassadenseiten wird eine Worst Case-Betrachtung durchgefihrt.

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

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

Auf Grundlage der Hinweise zur Ermittlung und Beurteilung der optischen Immissionen
von Windkraftanlagen der Bund/L&nder-Arbeitsgemeinschaft Immissionsschutz (LAI), Ar-
beitskreis Lichtimmissionen [1], sind die Berechnungen fir eine Maximalbetrachtung durch

die astronomisch maximal mdglichen Beschattungszeiten durchzufihren.

Sofern die Grenzwerte fir die astronomisch maximal mogliche Beschattungsdauer

30 Stunden / Jahr und
30 Minuten / Tag

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

liert und zeitliche Strategien entwickelt.

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

chen Beschattungsdauer vorausgesetzt:

Die Sonne scheint durchgehend téglich von Sonnenauf- bis -untergang.
Ausreichender Wind fur eine dauerhafte Bewegung der Rotoren (100 % Verflgbar-
keit).

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

Minimale relevante Sonnenhohe tber Horizont mit 3°.

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

An den Wohngebauden werden die Schattenrezeptoren im Gewachshausmodus plat-

ziert, d. h. der Schatten wirkt von allen Seiten ein.
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Die Berechnung der optischen Immissionen erfolgt mit Hilfe des Berechnungsprogramms
WindPRO, Version 3.5.584 [3]. Als Immissionspunkt wird ein Schattenrezeptor (SR) an
der kritischen Fensterseite der Gebaude angesetzt. Im Modell wird dieser mit einer Breite

x Héhe von 0,1 m x 0,1 m in 2 m H6he Uber Grund platziert.

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

der Maximalbetrachtung betrachtet.

4.3. Windenergieanlagen der Vorbelastung

In der nahen Umgebung des Standortes befinden sich drei weitere Windenergieanlagen,
die als Vorbelastung zu beriicksichtigen sind. Die Informationen Uber die anzusetzende
Vorbelastung am Standort sind von den Auftraggebern vorgegeben und wurden bei den
Ortsbesichtigungen bestétigt [5]. Die UTM/ETRS 89-Koordinaten (Zone 32) befinden sich
im SHADOW-Hauptergebnis in Anlage A2.

Typ E-115 E-92
Bezeichnung WEA 1, WEA 2 WEA 3

Hersteller Enercon

Nabenhohe hy [m] 149,0 138,4
Rotordurchmesser [m] 115,7 92,0
Nennleistung [kW] 3.000 2.350

Maximale Blatttiefe [m] 4,53 [3] 3,63 [3]
Schattenbereich [m] 2.066 [3] 1.513 [3]

Tabelle 1: Anlagendaten der vorhandenen Windenergieanlagen der Vorbelastung

am Standort Vechta
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4.4, Windenergieanlagen der Zusatzbelastung

Die Zusatzbelastung im Windpark Vechta besteht aus den zwei geplanten WEA vom Typ
Enercon E-147 EP5 E2 TES und Nordex N149/5.X STE. Die Nabenhohen sind von den
Auftraggebern vorgegeben. Die UTM/ETRS 89-Koordinaten (Zone 32) befinden sich im

SHADOW-Hauptergebnis in Anlage A2.

Typ E-147 EP5 E2 TES N149/5.X STE
Bezeichnung WEA 5 WEA 4
Hersteller Enercon Nordex
Nabenhohe hy [m] 126,4 125,0
Rotordurchmesser [m] 147,0 149,0
Nennleistung [kW] 5.000 5.700
Maximale Blatttiefe [m] 4,50 [3] 4,15 [3]
Schattenbereich [m] 1.968 [3] 1.808 [3]

Tabelle 2: Anlagendaten der Windenergieanlagen der Zusatzbelastung am Stand-

ort Vechta

Der Schattenbereich berechnet sich aus den AbmafRen der WEA (Rotordurchmesser, Na-
benhdhe und Blatttiefe) und dem variierenden Sonnenstand.

45. Immissionsorte

Die Aufnahme der relevanten Immissionsorte, die die Grenzwerte Uberschreiten, erfolgt
auf Grundlage der Schattenausbreitungsdarstellung. Demnach werden alle Gebaude mit
schutzwirdigen Raumen innerhalb der jahrlichen und taglichen Grenzwerte der Gesamt-
belastung, bei denen die Zusatzbelastung einen Einfluss hat, im Rahmen der weiteren
Berechnung der einzelnen Schattenwurfzeiten untersucht. Innerhalb dieser Auflistung sind
49 mal3gebliche Schattenrezeptoren aufgenommen worden. Neu sind SR-48 bis SR-50.
Die Tabelle 3 zeigt die Schattenrezeptoren mit deren Adressen und den UTM/ETRS 89-

Koordinaten (Zone 32) auf.
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Be- UTM-Koordinaten
zeich- Adresse
nung Ost Nord

SR-01 | Weidenweg 2, 49377 Vechta 448.073 |5.840.490
SR-02 | Weidenweg 3, 49377 Vechta 448.281 |5.840.451
SR-03 | Plaggenweg 2, 49377 Vechta 449.389 |5.840.595
SR-04 | Westmark 3a, 49377 Vechta 449.315 |5.840.143
SR-05 | Kotterweg 2, 49377 Vechta 449.945 |5.839.851
SR-05a | Kotterweg 4, 49377 Vechta 449.919 |5.839.956
SR-06 | Kotterweg 1, 49377 Vechta 450.037 |5.839.822
SR-06a | Kotterweg 1a, 49377 Vechta 450.063 |5.839.803
SR-07 | Hagen-Ring-StralBe 46, 49377 Vechta 450.166 |5.839.608
SR-07a| Hagen-Ring-Stral3e 46A (Neubau), 49377 Vechta 450.166 |5.839.759
SR-08 | Stdmark 3, 49377 Vechta 449.600 |5.839.713
SR-09 | Stdmark 2, 49377 Vechta 449.606 |5.839.678
SR-10 | Sidmark 2a, 49377 Vechta 449.598 |5.839.665
SR-11 | Stdmark 1, 49377 Vechta 449.816 |5.839.457
SR-12 | Siebengestirn 16a, 49393 Lohne (Oldenburg) 450.102 |5.838.953
SR-18 | Krimpenforter StralRe 22, 49393 Lohne (Oldenburg) 447.635 |5.839.033
SR-19 | Krimpenforter Stral3e 24, 49393 Lohne (Oldenburg) 447.615 |5.839.040
SR-20 | Krimpenforter StralRe 26, 49393 Lohne (Oldenburg) 447576 |5.839.055
SR-21 | Am Sillbruch 10, 49393 Lohne (Oldenburg) 447.910 |5.839.335
SR-22 | Am Sillbruch 21, 49393 Lohne (Oldenburg) 448.011 |5.839.372
SR-23 | Am Sillbruch 15, 49393 Lohne (Oldenburg) 447.844 |5.839.380
SR-24 | Am Sillbruch 13, 49393 Lohne (Oldenburg) 447.810 |5.839.384
SR-25 | Am Sillbruch 11, 49393 Lohne (Oldenburg) 447.794 |5.839.382
SR-26 | Am Sillbruch 11A, 49393 Lohne (Oldenburg) 447.794 |5.839.401
SR-27 | Am Sillbruch 9, 49393 Lohne (Oldenburg) 447,777 |5.839.386
SR-27a| Am Sillbruch 9a, 49393 Lohne (Oldenburg) 447.767 |5.839.392
SR-28 | Am Sillbruch 23, 49393 Lohne (Oldenburg) 448.141 |5.839.458
SR-29 | Am Sillbruch 25, 49393 Lohne (Oldenburg) 448.270 |5.839.534
SR-30 | Westmark 4, 49377 Vechta 448.304 |5.839.556
SR-31 | Forsterweg 1, 49377 Vechta 447,953 |5.840.333

Teil 1 von Tabelle 3
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Be- UTM-Koordinaten
zeich- Adresse
nung Ost Nord

SR-32 | Forsterweg 2, 49377 Vechta 447.861 |5.840.432
SR-33 | Am Sillbruch 3A, 49393 Lohne (Oldenburg) 447.614 |5.839.409
SR-34 | Am Sillbruch 3, 49393 Lohne (Oldenburg) 447.589 |5.839.407
SR-35 | Am Sillbruch 1, 49393 Lohne (Oldenburg) 447.496 |5.839.420
SR-36 | Kdhlerweg 6, 49393 Lohne (Oldenburg) 447.691 |5.839.830
SR-37 | Weidenweg 1A, 49377 Vechta 448.943 |5.840.549
SR-38 | Weidenweg 1, 49377 Vechta 448.956 |5.840.541
SR-39 | Siegeweg 3, 49377 Vechta 449.313 |5.840.855
SR-40 | Plaggenweg 1, 49377 Vechta 449.393 |5.840.664
SR-41 | Bussen Weg 3, 49377 Vechta 449.831 |5.840.770
SR-42 | Bussen Weg 1, 49377 Vechta 449.885 |5.840.780
SR-43 | Bussen Weg 2, 49377 Vechta 449.850 |5.840.729
SR-44 | Bussen Weg 4, 49377 Vechta 449.890 |5.840.737
SR-45 | Siebengestirn 15, 49393 Lohne (Oldenburg) 450.376 |5.839.096
SR-46 | Bakumer Stral3e 140a, 49393 Lohne (Oldenburg) 447.454 |5.840.258
SR-47 | Krimpenforter Weg 18/20, 49377 Vechta 449.923 |5.839.566
SR-48 | Westmark 2a, 49377 Vechta 449.532 |5.840.337
SR-49 | Plaggenweg 4 (Neubau), 49377 Vechta 449.388 |5.840.527
SR-50 | Am Sillbruch 12 (Neubau), 49393 Lohne (Oldenburg) |447.985 |5.839.330

Die Schattenrezeptoren SR-13 bis SR-17 zeigen keine Schattenwurfbelastung der geplanten Zusatzbelastung. Daher wur-
den diese Punkte aus der Berechnung herausgenommen. Die Nummerierung der restlichen Schattenrezeptoren orientiert

sich an den Schattenwurfgutachten der vorrangegangenen Ausbaustufen.

Tabelle 3:

Aus den Koordinaten der untersuchten Immissionsorte (I10) und der WEA der Zusatzbe-

Immissionsorte am Standort Vechta

lastung, s. Anlage A, ergeben sich folgende horizontale Abstande:
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Bezeichnung Abstand WEA 04 [m] Abstand WEA 05 [m]
SR-01 1.099 786
SR-02 926 605
SR-03 982 903
SR-04 580 631
SR-05 1.063 1.257

SR-05a 1.052 1.222
SR-06 1.152 1.353
SR-06a 1.177 1.381
SR-07 1.287 1.523
SR-07a 1.279 1.490
SR-08 714 951
SR-09 723 968
SR-10 716 965
SR-11 974 1.249
SR-12 1.454 1.759
SR-18 1.443 1.446
SR-19 1.457 1.456
SR-20 1.484 1.475
SR-21 1.062 1.040
SR-22 954 940
SR-23 1.107 1.063
SR-24 1.138 1.088
SR-25 1.154 1.102
SR-26 1.148 1.092
SR-27 1.168 1.114
SR-27a 1.176 1.119
SR-28 801 786
SR-29 654 642
SR-30 615 603
SR-31 1.100 811
SR-32 1.231 936
SR-33 1.318 1.241
SR-34 1.343 1.264

Teil 1 von Tabelle 4
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Bezeichnung

Abstand WEA 04 [m]

Abstand WEA 05 [m]

SR-35 1.430 1.340
SR-36 1.199 1.023
SR-37 800 589
SR-38 793 588
SR-39 1.183 1.043
SR-40 1.044 952
SR-41 1.389 1.363
SR-42 1.433 1.413
SR-43 1.373 1.356
SR-44 1.406 1.395
SR-45 1.627 1.912
SR-46 1.520 1.268
SR-47 1.052 1.304
SR-48 871 895
SR-49 924 860
SR-50 995 987

Tabelle 4:

Horizontale Abstande der Zusatzbelastung am Standort Vechta zu den

untersuchten Immissionsorten (Angaben auf volle Meter gerundet)
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Auf Grundlage des Kapitels 4.) wurden folgende Ergebnisse ermittelt. In den Berechnun-

gen wurden keine vorhandenen Abschaltzeiten beriicksichtigt und stellen somit das Worst

Case-Szenario dar.

5.1. Astronomisch maximal mégliche Beschattungsdauer der Vorbelastung

Im Folgenden wird die maximal mdgliche jahrliche Schattenwurfdauer (Grenzwert

30 Stunden/Jahr) und maximal mdgliche tagliche Schattendauer (30 Minuten/Tag) der

Vorbelastung mit drei WEA dargestellt:

Maximal mogli- | Grenzwertuber- Maximal maogli- Grenzwertuber-
Immissi- | che Schatten- schreitung che Schatten- schreitung
onsorte dauer jahrlich 30 h/aVvB dauer taglich VB 30 min/d VB
VB [hh:mm] [hh:mm] [hh:mm] [hh:mm]
SR-01 23:50 - 00:30 -
SR-02 15:27 - 00:33 00:03
SR-03 00:00 - 00:00 -
SR-04 27:12 - 00:28 -
SR-05 45:39 15:39 00:27 -
SR-05a 39:40 09:40 00:26 -
SR-06 34:14 04:14 00:25 -
SR-06a 31:35 01:35 00:25 -
SR-07 25:25 - 00:25 -
SR-07a 25:23 - 00:23 -
SR-08 77:16 47:16 00:41 00:11
SR-09 83:24 53:24 00:42 00:12
SR-10 86:18 56:18 00:42 00:12
SR-11 54:50 24:50 00:37 00:07
SR-12 39:04 09:04 00:41 00:11
SR-18 16:43 - 00:18 -
SR-20 15:01 -- 00:17 --
SR-21 22:56 -- 00:22 --

Teil 1 von Tabelle 5
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Maximal magli- | Grenzwerttiber- | Maximal mogli- Grenzwertlber-
Immissi- che Schatten- schreitung che Schatten- schreitung
onsorte dauer jahrlich 30 h/aVvB dauer taglich VB 30 min/d VB
VB [hh:mm] [hh:mm] [hh:mm] [hh:mm]
SR-22 27:26 - 00:24 --
SR-23 19:59 -- 00:21 --
SR-24 18:57 -- 00:20 --
SR-25 18:24 - 00:20 --
SR-26 18:28 - 00:20 --
SR-27 18:01 -- 00:20 --
SR-27a 17:37 - 00:19 -
SR-28 34:21 04:21 00:28 --
SR-29 44.08 14:08 00:34 00:04
SR-30 47:06 17:06 00:35 00:05
SR-31 19:18 -- 00:25 --
SR-32 17:08 - 00:24 --
SR-33 14:11 - 00:18 -
SR-34 13:38 . 00:17 B
SR-35 12:02 - 00:17 --
SR-36 14:10 - 00:24 --
SR-37 00:00 - 00:00 --
SR-38 00:00 - 00:00 -
SR-39 00:00 - 00:00 -
SR-40 00:00 - 00:00 --
SR-41 00:00 - 00:00 --
SR-42 00:00 - 00:00 -
SR-43 00:00 - 00:00 -
SR-44 00:00 - 00:00 --
SR-45 16:55 - 00:23 --
SR-46 03:34 -- 00:14 --
SR-47 41:12 11:12 00:31 00:01
SR-48 16:30 -- 00:21 --
SR-49 00:00 - 00:00 -
SR-50 26:40 - 00:24 --
Tabelle 5: Schattenwurfzeiten der Vorbelastung am Standort Vechta; Uberschrei-

tung der Grenzwerte an den Immissionsorten
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Im Rahmen der Schattenwurfzeiten fihren die WEA der Vorbelastung an 14 Schattenre-

zeptoren zu unzulassigen Uberschreitungen mindestens eines Grenzwertes. Der jahrliche

Grenzwert der Schattenwurfdauer wird am SR-10 um maximal 56:18 Stunden pro Jahr

Uberschritten. Der tagliche Grenzwert wird um maximal 12 Minuten an SR-09 und SR-10

Uberschritten.

5.2.  Astronomisch maximal mégliche Beschattungsdauer der Zusatzbelastung

Im Folgenden wird die maximal mdgliche jahrliche Schattenwurfdauer (Grenzwert

30 Stunden/Jahr) und maximal moégliche tagliche Schattendauer (30 Minuten/Tag) der Zu-

satzbelastung der E-147 EP5 E2 TES und N149/5.X STE dargestellt:

Maximal mogli- | Grenzwertuber- | Maximal mogliche | Grenzwertuber-
Immissi- | che Schatten- schreitung Schattendauer schreitung
onsorte | dauer jahrlich 30 h/a ZB taglich ZB 30 min/d ZB
ZB [hh:mm] [hh:mm] [hh:mm] [hh:mm]
SR-01 53:44 23:44 00:46 00:16
SR-02 92:44 62:44 00:57 00:27
SR-03 57:57 27:57 00:39 00:09
SR-04 118:08 88:08 00:59 00:29
SR-05 28:33 - 00:32 00:02
SR-05a 29:08 - 00:32 00:02
SR-06 23:42 - 00:30 --
SR-06a 22:47 - 00:29 --
SR-07 19:23 - 00:27 -
SR-07a 18:37 -- 00:27 --
SR-08 72:00 42:00 00:56 00:26
SR-09 74:17 44:17 00:59 00:29
SR-10 78:26 48:26 01:03 00:33
SR-11 53:38 23:38 00:52 00:22
SR-12 20:10 - 00:28 -
SR-18 24:44 - 00:26 -
SR-19 24:51 -- 00:25 --

Teil 1 von Tabelle 6
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Maximal mogli- | Grenzwertiber- | Maximal mégliche | Grenzwertlber-
Immissi- | che Schatten- schreitung Schattendauer schreitung
onsorte | dauer jahrlich 30 h/a ZzB taglich ZB 30 min/d ZB
ZB [hh:mm] [hh:mm] [hh:mm] [hh:mm]
SR-20 22:18 -- 00:25 --
SR-21 35:23 05:23 00:34 00:04
SR-22 50:30 20:30 00:38 00:08
SR-23 26:45 -- 00:32 00:02
SR-24 30:28 00:28 00:31 00:01
SR-25 31:36 01:36 00:31 00:01
SR-26 35:30 05:30 00:31 00:01
SR-27 33:53 03:53 00:31 00:01
SR-27a 36:04 06:04 00:30 -
SR-28 66:12 36:12 00:45 00:15
SR-29 87:28 57:28 00:55 00:25
SR-30 95:09 65:09 00:58 00:28
SR-31 47:21 17:21 00:48 00:18
SR-32 37:20 07:20 00:44 00:14
SR-33 44.04 14:04 00:30 --
SR-34 43:23 13:23 00:29 --
SR-35 33:06 03:06 00:27 --
SR-36 33:48 03:48 00:34 00:04
SR-37 83:50 53:50 01:01 00:31
SR-38 87:55 57:55 01:10 00:40
SR-39 33:13 03:13 00:35 00:05
SR-40 49:28 19:28 00:37 00:07
SR-41 36:59 06:59 00:27 -
SR-42 33:03 03:03 00:26 --
SR-43 35:28 05:28 00:27 --
SR-44 31:40 01:40 00:26 --
SR-45 14:49 -- 00:25 --
SR-46 18:13 -- 00:27 --
SR-47 33:45 03:45 00:36 00:06
SR-48 64:00 34:00 00:41 00:11
SR-49 69:27 39:27 00:40 00:10
SR-50 47:34 17:34 00:37 00:07
Tabelle 6: Schattenwurfzeiten der Zusatzbelastung am Standort Vechta; Uberschrei-

tung der Grenzwerte an den Immissionsorten
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Im Rahmen der Schattenwurfzeiten fihren die WEA der Zusatzbelastung an 39 Schatten-

rezeptoren zu unzulassigen Uberschreitungen mindestens eines Grenzwertes. Der jahrli-

che Grenzwert der Schattenwurfdauer wird am SR-04 um maximal 88:08 Stunden pro Jahr

Uberschritten. Der tagliche Grenzwert wird um maximal 40 Minuten am SR-38 Uberschrit-

ten.

5.3.

Astronomisch maximal mogliche Beschattungsdauer der Gesamtbelastung

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

kumulativ Gberschrittenen Grenzwerte.

Maximal mogliche | Grenzwertuber- Maximal mogli- | Grenzwertlber-
Immissi- Schattendauer schreitung che Schatten- schreitung
onsorte jahrlich GB 30 h/a GB dauer taglich GB | 30 min/d GB
[hh:mm] [hh:mm] [hh:mm] [hh:mm]
SR-01 77:34 47:34 00:46 00:16
SR-02 105:00 75:00 00:57 00:27
SR-03 57:57 27:57 00:39 00:09
SR-04 145:20 115:20 00:59 00:29
SR-05 74:12 44:12 00:32 00:02
SR-05a 68:48 38:48 00:32 00:02
SR-06 57:56 27:56 00:30 --
SR-06a 54:22 24:22 00:29 -
SR-07 4448 14:48 00:27 -
SR-07a 44.00 14:00 00:27 -
SR-08 149:16 119:16 00:56 00:26
SR-09 157:41 127:41 00:59 00:29
SR-10 164:44 134:44 01:03 00:33
SR-11 108:28 78:28 00:52 00:22
SR-12 59:14 29:14 00:41 00:11
SR-18 41:27 11:27 00:26 --
SR-19 40:45 10:45 00:25 -
SR-20 37:19 07:19 00:25 -

Teil 1 von Tabelle 7
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Maximal mdgliche Grenzwertlber- Maximal magli- | Grenzwertlber-
Immissi- | Schattendauer jéahr- schreitung che Schatten- schreitung
onsorte lich GB 30 h/a GB dauer taglich GB| 30 min/d GB
[hh:mm] [hh:mm] [hh:mm] [hh:mm]
SR-21 58:19 28:19 00:34 00:04
SR-22 77:56 47:56 00:38 00:08
SR-23 46:44 16:44 00:32 00:02
SR-24 49:25 19:25 00:31 00:01
SR-25 50:00 20:00 00:31 00:01
SR-26 53:58 23:58 00:31 00:01
SR-27 51:54 21:54 00:31 00:01
SR-27a 53:41 23:41 00:30 -
SR-28 100:33 70:33 00:45 00:15
SR-29 131:36 101:36 00:55 00:25
SR-30 142:15 112:15 00:58 00:28
SR-31 66:39 36:39 00:48 00:18
SR-32 54:28 24:28 00:44 00:14
SR-33 58:15 28:15 00:30 --
SR-34 57:01 27:01 00:29 --
SR-35 45:08 15:08 00:27 -
SR-36 47:58 17:58 00:34 00:04
SR-37 83:50 53:50 01:01 00:31
SR-38 87:55 57:55 01:10 00:40
SR-39 33:13 03:13 00:35 00:05
SR-40 49:28 19:28 00:37 00:07
SR-41 36:59 06:59 00:27 -
SR-42 33:03 03:03 00:26 -
SR-43 35:28 05:28 00:27 -
SR-44 31:40 01:40 00:26 -
SR-45 31:44 01:44 00:25 --
SR-46 21:47 -- 00:27 --
SR-47 74:57 44.57 00:36 00:06
SR-48 80:30 50:30 00:41 00:11
SR-49 69:27 39:27 00:40 00:10
SR-50 7414 44:14 00:37 00:07
Tabelle 7: Schattenwurfzeiten der Gesamtbelastung am Standort Vechta; Uber-

schreitung der Grenzwerte an den Immissionsorten
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Die Berechnung zeigt an allen untersuchten Schattenrezeptoren, bis auf SR-46 unzulas-
sige Uberschreitungen durch periodischen Schattenwurf der Gesamtbelastung bei min-

destens einem zu bertcksichtigenden Grenzwert auf.

Das Ergebnis stellt eine Maximalbetrachtung dar. Der jahrliche Grenzwert der Schatten-
wurfdauer wird am SR-10 um maximal 134:44 Stunden pro Jahr Gberschritten. Der tagli-

che Grenzwert wird um maximal 40 Minuten am SR-38 Uberschritten.
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6.) Bewertung

Im Zuge der Bewertung weist die Zusatzbelastung eine Relevanz auf, sofern die zwei ge-
planten WEA zu einer Uberschreitung der jahrlichen Grenzwerte von 30 Stunden/Jahr
oder die taglichen Grenzwerte von 30 Minuten/Tag fuhren. Weiterhin besteht fir die Zu-
satzbelastung eine Relevanz, sofern zusatzliche Schattenwurfzeiten an den schon seitens

der Vorbelastung Uberschrittenen Immissionsorte zu erwarten sind.

6.1. Maximal mdgliche jahrliche Schattendauer

Im Folgenden wird die maximal mogliche jahrliche Schattenwurfdauer in Bezug auf die
durch die Zusatzbelastung verursachten Uberschreitungen bewertet:

Maximal mogli- | Maximal magli- GrenzwgrtUber— Erhohung
To) che Sc_h_attgn— che Sc_r_l_att(_en— schreitung durch 7B Rele-
dauer Ja.hl‘hCh dauer ja.hI‘|ICh 30 h(a GB thh:mm] vanz
VB [hh:mm] GB [hh:mm] [hh:mm]
SR-01 23:50 77:34 47:34 53:44 ja
SR-02 15:27 105:00 75:00 89:33 ja
SR-03 00:00 57:57 27:57 57:57 ja
SR-04 27:12 145:20 115:20 118:08 ja
SR-05 45:39 74:12 44:12 28:33 ja
SR-05a 39:40 68:48 38:48 29:08 ja
SR-06 34:14 57:56 27:56 23:42 ja
SR-06a 31:35 54:22 24:22 22:47 ja
SR-07 25:25 44:48 14:48 19:23 ja
SR-07a 25:23 44:00 14:00 18:37 ja
SR-08 77:16 149:16 119:16 72:00 ja
SR-09 83:24 157:41 127:41 74:17 ja
SR-10 86:18 164:44 134:44 78:26 ja
SR-11 54:50 108:28 78:28 53:38 ja
SR-12 39:04 59:14 29:14 20:10 ja
SR-18 16:43 41:27 11:27 24:44 ja
SR-19 15:54 40:45 10:45 24:51 ja
SR-20 15:01 37:19 07:19 22:18 ja

Teil 1 von Tabelle 8
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Maximal magli-

Maximal magli-

Grenzwertuber-

10 . che S_phatten- che _S_phgtten- schreitung 30 h/a ELhrgEuzng Rele-
auer ja.hl’|ICh VB |dauer ja.hl’|ICh GB QB (hhzmm] vanz
[hh:mm] [hh:mm] [hh:mm]

SR-21 22:56 58:19 28:19 35:23 ja
SR-22 27:26 77:56 47:56 50:30 ja
SR-23 19:59 46:44 16:44 26:45 ja
SR-24 18:57 49:25 19:25 30:28 ja
SR-25 18:24 50:00 20:00 31:36 ja
SR-26 18:28 53:58 23:58 35:30 ja
SR-27 18:01 51:54 21:54 33:53 ja
SR-27a 17:37 53:41 23:41 36:04 ja
SR-28 34:21 100:33 70:33 66:12 ja
SR-29 44.08 131:36 101:36 87:28 ja
SR-30 47:06 142:15 112:15 95:09 ja
SR-31 19:18 66:39 36:39 47:21 ja
SR-32 17:08 54:28 24:28 37:20 ja
SR-33 14:11 58:15 28:15 44.04 ja
SR-34 13:38 57:01 27:01 43:23 ja
SR-35 12:02 45:08 15:08 33:06 ja
SR-36 14:10 47:58 17:58 33:48 ja
SR-37 00:00 83:50 53:50 83:50 ja
SR-38 00:00 87:55 57:55 87:55 ja
SR-39 00:00 33:13 03:13 33:13 ja
SR-40 00:00 49:28 19:28 49:28 ja
SR-41 00:00 36:59 06:59 36:59 ja
SR-42 00:00 33:03 03:03 33:03 ja
SR-43 00:00 35:28 05:28 35:28 ja
SR-44 00:00 31:40 01:40 31:40 ja
SR-45 16:55 31:44 01:44 14:49 ja

SR-46 03:34 21:47 -- 18:13 nein
SR-47 41:12 74:57 44:57 33:45 ja
SR-48 16:30 80:30 50:30 64:00 ja
SR-49 00:00 69:27 39:27 69:27 ja
SR-50 26:40 74:14 44:14 47:34 ja

Tabelle 8: Bewertung der maximal méglichen jahrlichen Schattendauer der Vor-

und Gesamtbelastung, Grenzwertiberschreitung der Gesamtbelastung,

Darstellung der Erhéhung durch die Zusatzbelastung
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An 48 Immissionsorten kommt es zu einer Uberschreitung des Grenzwertes der Gesamt-
belastung. Diese tritt an den Immissionsorten SR-05 bis SR-06, SR-08 bis SR-12 sowie
SR-28 bis SR-30 und SR-47 durch die Vorbelastung auf und wird durch die Zusatzbelas-
tung weiter erhdht. Die maximale Erhéhung der Zusatzbelastung tritt an SR-04 mit zusatz-
lichen 118:08 Stunden im Jahr auf.

6.2.

Maximal mdégliche tagliche Schattendauer

Im Folgenden wird die maximal mdgliche tagliche Schattenwurfdauer in Bezug auf die

durch die Zusatzbelastung verursachten Uberschreitungen bewertet:

Maximal mdgli- | Maximal mogli- Grenzwe_zrtUber- Erhohung
To) che Sf_:ha_ltten— che S_(_:hatten— schr_eltung durch ZB | Relevanz
dauer '[?.gllCh VB | dauer tE?.glICh GB| 30 mlp/d GB thh:mm]
[hh:mm] [hh:mm] [hh:mm]
SR-01 00:30 00:46 00:16 00:16 ja
SR-02 00:33 00:57 00:27 00:24 ja
SR-03 00:00 00:39 00:09 00:39 ja
SR-04 00:28 00:59 00:29 00:31 ja
SR-05 00:27 00:32 00:02 00:05 ja
SR-05a 00:26 00:32 00:02 00:06 ja
SR-06 00:25 00:30 -- 00:05 nein
SR-06a 00:25 00:29 -- 00:04 nein
SR-07 00:25 00:27 -- 00:02 nein
SR-07a 00:23 00:27 -- 00:04 nein
SR-08 00:41 00:56 00:26 00:15 ja
SR-09 00:42 00:59 00:29 00:17 ja
SR-10 00:42 01:03 00:33 00:21 ja
SR-11 00:37 00:52 00:22 00:15 ja
SR-12 00:41 00:41 00:11 00:00 nein
SR-18 00:18 00:26 -- 00:08 nein
SR-19 00:17 00:25 -- 00:08 nein
SR-20 00:17 00:25 - 00:08 nein

Teil 1 von Tabelle 9
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Maximal mogli-

Maximal magli-

Grenzwertiber-

10 che Sgha_ltten- che Sghgtten- sch(eitung I(Eer;(éEuZnt Relevanz
dauer tggllch VB | dauer tallgllch GB| 30 mlp/d GB (hh:mm]
[hh:mm] [hh:mm] [hh:mm]
SR-21 00:22 00:34 00:04 00:12 ja
SR-22 00:24 00:38 00:08 00:14 ja
SR-23 00:21 00:32 00:02 00:11 ja
SR-24 00:20 00:31 00:01 00:11 ja
SR-25 00:20 00:31 00:01 00:11 ja
SR-26 00:20 00:31 00:01 00:11 ja
SR-27 00:20 00:31 00:01 00:11 ja
SR-27a 00:19 00:30 -- 00:11 nein
SR-28 00:28 00:45 00:15 00:17 ja
SR-29 00:34 00:55 00:25 00:21 ja
SR-30 00:35 00:58 00:28 00:23 ja
SR-31 00:25 00:48 00:18 00:23 ja
SR-32 00:24 00:44 00:14 00:20 ja
SR-33 00:18 00:30 -- 00:12 nein
SR-34 00:17 00:29 -- 00:12 nein
SR-35 00:17 00:27 -- 00:10 nein
SR-36 00:24 00:34 00:04 00:10 ja
SR-37 00:00 01:01 00:31 01:01 ja
SR-38 00:00 01:10 00:40 01:10 ja
SR-39 00:00 00:35 00:05 00:35 ja
SR-40 00:00 00:37 00:07 00:37 ja
SR-41 00:00 00:27 -- 00:27 nein
SR-42 00:00 00:26 -- 00:26 nein
SR-43 00:00 00:27 -- 00:27 nein
SR-44 00:00 00:26 -- 00:26 nein
SR-45 00:23 00:25 -- 00:02 nein
SR-46 00:14 00:27 -- 00:13 nein
SR-47 00:31 00:36 00:06 00:05 ja
SR-48 00:21 00:41 00:11 00:20 ja
SR-49 00:00 00:40 00:10 00:40 ja
SR-50 00:24 00:37 00:07 00:13 ja
Tabelle 9: Bewertung der maximal maglichen taglichen Schattendauer der Vor- und

Gesamtbelastung, Grenzwerttiberschreitung der Gesamtbelastung, Dar-

stellung der Erhéhung durch die Zusatzbelastung
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An 32 Immissionsorten fiihrt die Gesamtbelastung zu einer Uberschreitung der Schatten-
wurfdauer bzw. des Grenzwertes. An den Immissionsorten SR-02, SR-08 bis SR-11 sowie
SR-29, SR-30 und SR-47 tritt diese bereits durch die Vorbelastung auf und wird durch die
Zusatzbelastung weiter erhoht. Die maximale Erhéhung der Zusatzbelastung tritt am

SR-38 mit zusatzlichen 70 Minuten am Tag auf.
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Schattenausbreitung der Gesamtbelastung

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

SHADOW-Hauptergebnis mit Darstellung der Gesamtbelastung, Immis-
sionsorte SR-01 bis SR-50, Berechnungsergebnisse Stunden / Jahr,
Schattentage / Jahr und maximalen Stunden / Tag

SHADOW-Kalender mit Darstellung der Schattenzeiten je Immissionsort
SR-01 bis SR-50 Uber das ganze Jahr

SHADOW-Grafischer Kalender mit Darstellung der Schattenzeiten je Im-

missionsort durch die einzelnen WEA (iber das ganze Jahr

SHADOW-Kalender pro WEA mit Darstellung der Beschattungszeiten je
WEA Uber das ganze Jahr

SHADOW-Grafischer Kalender pro WEA mit Darstellung der Beschat-

tungszeiten je WEA an den Immissionsorten Uiber das ganze Jahr

Schattenausbreitung der Vor- und Zusatzbelastung

SHADOW-Hauptergebnis mit Darstellung der Vorbelastung, Immission-

sorte SR-01 bis SR-50, Berechnungsergebnisse Stunden / Jahr, Schat-

tentage / Jahr und maximalen Stunden / Tag
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Anlage B2: SHADOW-Karte mit Darstellung des Lageplanes und der Schattenaus-

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

Anlage B3: SHADOW-Hauptergebnis mit Darstellung der Zusatzbelastung, Immissi-
onsorte SR-01 bis SR-50, Berechnungsergebnisse Stunden / Jahr,

Schattentage / Jahr und maximalen Stunden / Tag
Anlage B4: SHADOW-Karte mit Darstellung des Lageplanes und der Schattenaus-

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

Anlage C: Bilder der untersuchten Immissionsorte
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Schattenausbreitung der Gesamtbelastung

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

Jahr (Grenzwerte)
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me:aeﬂa Arwender:

KOTTER Consulting Engineers GmbH & Co. KG
Bonifatiusstr. 400

DE-48432 Rheine

+49 5971 9710-31

BA«negﬁ-:'K Raming / a.raming@koetter-consulting.com

15.09.2022 08:06/3.5.587

Berechnung: Schattenwurfausbreitung Gesamtbelastung

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

30 Minuten

Stunden/Jahr, Astron.max.mégl.

[ 30,1 - <=950,0 Stunden
i

\ )
\t

2

i v o A

v h e X &
Source: Excerpt from the geodata of the State Office for Geoinformation ‘and Lower,

axony state survey, © 2022 LGLN, di-de/by-2-0, www.lgin.de

[ I N
0 250 500 75  1000m

Karte: DE Niedersachsen Webatlas , MaBstab 1:20.000, Mitte: UTM (north)-WGS84 Zone: 32 Ost: 448.770 Nord: 5.839.850
A Neue WEA X Existierende WEA s Schattenrezeptor

Hohe der Schattenkarte: Hohenraster-Objekt: R-2-2020-0451_WP Vechtaer Mark Nord_EMDGrid_0.wpg (1)
Zeitschritt: 2 Minuten, Schrittweite: 3 Tag(e), Kartenauflésung: 10 m, Sichtbarkeit Auflésung: 5 m, Augenhohe: 1,5 m

windPRO 3.5.587 by EMD International A/S, Tel. +45 69 16 48 50, md-i i i dk

so0220015/1  WINdPRO .



CONSULTING ENGINEERS

o

II- T
IHH | KOTTER

Seite 31 von 191 zum Bericht R-2-2021-0491.04

Anlage A2: SHADOW-Hauptergebnis mit Darstellung der Gesamtbelastung, Immis-
sionsorte SR-01 bis SR-50, Berechnungsergebnisse Stunden / Jahr,

Schattentage / Jahr und maximalen Stunden / Tag
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Berechnung: Schattenwurfausbreitung Gesamtbelastung

Annahmen fiir Schattenwurfberechnung
Beschattungsbereich der WEA

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

Minimale relevante Sonnenhéhe iiber Horizont
Tage zwischen Berechnungen
Berechnungszeitsprung

Die dargestellten Zeiten sind die astronomisch maximal mégliche

Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint taglich von Sonnenauf- bis -untergang

Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung

Die Windenergieanlage/n ist/sind immer in Betrieb

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

den folgenden Annahmen:

Verwendete Hohenlinien: Hohenraster-Objekt: R-2-2020-0451_WP Vechtaer N

Hindernisse in Berechnung verwendet
Rasterauflésung: 5,0 m

Alle Koordinatenangaben in:
UTM (north)-WGS84 Zone: 32

WEA

Ost Nord Z Beschreibung

[m]
449.247 5.838.992 30,0 WEA 1, ENERCON E-115 ...
449.116 5.839.268 28,0 WEA 2, ENERCON E-115 ...
448.874 5.839.452 28,0 WEA 3, ENERCON E-92 2,....
448.887 5.839.751 28,1 NORDEX N149/5.X 5700 ...
448.698 5.840.013 28,9 ENERCON E-147 EP5 E2 ...

WEA 1
WEA 2
WEA 3
WEA 4
WEA 5

Schattenrezeptor-Eingabe

Nr. Name

SR-01 SR-01, Weidenweg 2, 49377 Vechta
SR-02 SR-02, Weidenweg 3, 49377 Vechta
SR-03 SR-03, Plaggenweg 2, 49377 Vechta
SR-04 SR-04, Westmark 3a, 49377 Vechta
SR-05 SR-05, Kotterweg 2, 49377 Vechta
SR-05a SR-05a, Kotterweg 4, 49377 Vechta
SR-06 SR-06, Kotterweg 1, 49377 Vechta
SR-06a SR-06a, Kotterweg 1a, 49377 Vechta
SR-07 SR-07, Hagen-Ring-StraBe 46, 49377 Vechta
SR-07a SR-07a, Hagen-Ring-StraBe 46A (Neubau), 49377 Vechta
SR-08 SR-08, Stidmark 3, 49377 Vechta
SR-09 SR-09, Stidmark 2, 49377 Vechta
SR-10 SR-10, Stidmark 2a, 49377 Vechta
SR-11 SR-11, Stidmark 1, 49377 Vechta
SR-12 SR-12, Siebengestim 16a, 49393 Lohne (Oldenburg)
SR-18 SR-18, Krimpenforter StraBe 22, 49393 Lohne (Oldenburg)
SR-19 SR-19, Krimpenforter StraBe 24, 49393 Lohne (Oldenburg)
SR-20 SR-20, Krimpenforter StraBe 26, 49393 Lohne (Oldenburg)
SR-21 SR-21, Am Sillbruch 10, 49393 Lohne (Oldenburg)
SR-22 SR-22, Am Sillbruch 21, 49393 Lohne (Oldenburg)
SR-23 SR-23, Am Sillbruch 15, 49393 Lohne (Oldenburg)
SR-24 SR-24, Am Sillbruch 13, 49393 Lohne (Oldenburg)
SR-25 SR-25, Am Sillbruch 11, 49393 Lohne (Oldenburg)
SR-26 SR-26, Am Sillbruch 11A, 49393 Lohne (Oldenburg)
SR-27 SR-27, Am Sillbruch 9, 49393 Lohne (Oldenburg)
SR-27a SR-27a, Am Sillbruch 9a, 49393 Lohne (Oldenburg)
SR-28 SR-28, Am Sillbruch 23, 49393 Lohne (Oldenburg)
SR-29 SR-29, Am Sillbruch 25, 49393 Lohne (Oldenburg)
SR-30 SR-30, Westmark 4, 49377 Vechta

(Fortsetzung néchste Seite)...
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[kwy  [m]  [m] [m]  [U/min]
Nein ENERCON E-115-3.000 3.000 1157 149,0 2.066 12,4
Nein ENERCON E-115-3.000 3.000 115,7 149,0 2.066 12,4
Ja  ENERCON E-92 2,3 MW-2.350 2.350 92,0 1384 1.513 16,0
Ja NORDEX N149/5.X-5.700 5700 1490 1250 1.808 10,7
Ja  ENERCON E-147 EPS E2-5.000 5.000 147,0 1264 1.968 15,5
Ost Nord Z Breite Hohe Hohe Neigung  Ausrichtungsmodus Augenhche
u.Gr. des (zvn)
Fensters u.Gr.
[m] [m] [m] [m] [°] [m]
448.073 5.840.490 31,5 01 01 20 90,0 "Gewéchshaus-Modus" 21
448.281 5.840.451 29,3 01 01 2,0 90,0 “Gewéchshaus-Modus" 2,1
449.389 5.840.595 324 01 01 20 90,0 "Gewéchshaus-Modus" 21
449315 5.840.143 31,7 01 0,1 20 90,0 "Gewéchshaus-Modus" 2,1
449,945 5.839.851 319 01 01 20 90,0 "Gewéchshaus-Modus" 21
449,919 5.839.956 298 0,1 01 20 90,0 "Gewéachshaus-Modus" 21
450.037 5.839.822 320 01 01 20 90,0 "Gewachshaus-Modus" 21
450.063 5.839.803 31,3 01 01 20 90,0 "Gewéachshaus-Modus" 21
450.166 5.839.608 334 01 01 20 90,0 "Gewéchshaus-Modus" 21
450.166 5.839.759 324 01 01 20 90,0 "Gewéachshaus-Modus" 21
449.600 5.839.713 31,9 01 01 20 90,0 "Gewéchshaus-Modus" 21
449.606 5.839.678 31,5 01 0,1 20 90,0 "Gewéchshaus-Modus" 21
449.598 5.839.665 31,3 01 01 2,0 90,0 “Gewéchshaus-Modus" 2,1
449.816 5.839.457 32,5 01 01 20 90,0 "Gewéchshaus-Modus" 21
450.102 5.838.953 370 01 01 20 90,0 "Gewéchshaus-Modus" 21
447.635 5.839.033 299 01 01 20 90,0 "Gewéchshaus-Modus" 21
447,615 5.839.040 29,6 01 01 2,0 90,0 "Gewéchshaus-Modus" 21
447.576 5.839.055286 01 01 20 90,0 "Gewéchshaus-Modus" 21
447.910 5.839.335 31,1 01 01 20 90,0 "Gewéchshaus-Modus" 21
448.011 5.839.372 31,5 01 01 2,0 90,0 ‘“Gewéchshaus-Modus" 2,1
447.844 5.839.380 320 01 01 20 90,0 "Gewéchshaus-Modus" 21
447.810 5.839.384 308 01 0,1 2,0 90,0 “Gewéchshaus-Modus" 21
447.794 5.839.382 306 01 01 20 90,0 "Gewéchshaus-Modus" 21
447.794 5.839.401 30,1 01 01 2,0 90,0 “Gewéchshaus-Modus" 2,1
447.777 5.839.386 30,2 01 01 2,0 90,0 “"Gewéchshaus-Modus" 2,1
447767 5.839.392 29,7 04 01 2,0 90,0 "Gewéchshaus-Modus" 2,1
448.141 5.839.458 290 01 01 20 90,0 "Gewéchshaus-Modus" 21
448,270 5.839.534 29,0 01 0,1 2,0 90,0 "Gewéchshaus-Modus" 2,1
448304 5.839.556 28,9 01 01 2,0 90,0 ‘“Gewéchshaus-Modus" 21
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Berechnung: Schattenwurfausbreitung Gesamtbelastung

...(Fortsetzung von vorheriger Seite)

Nr. Name Ost Nord z

[m]
SR-31 SR-31, Forsterweg 1, 49377 Vechta 447.953 5.840.333 30,4
SR-32 SR-32, Forsterweg 2, 49377 Vechta 447.861 5.840.432 28,0
SR-33 SR-33, Am Sillbruch 3A, 49393 Lohne (Oldenburg) 447.614 5.839.409 28,8
SR-34 SR-34, Am Sillbruch 3, 49393 Lohne (Oldenburg) 447.589 5.839.407 29,1
SR-35 SR-35, Am Sillbruch 1, 49393 Lohne (Oldenburg) 447.496 5.839.420 30,5
SR-36 SR-36, Kohlerweg 6, 49393 Lohne (Oldenburg) 447.691 5.839.830 31,0
SR-37 SR-37, Weidenweg 1A, 49377 Vechta 448.943 5.840.549 30,0
SR-38 SR-38, Weidenweg 1, 49377 Vechta 448956 5.840.541 30,0
SR-39 SR-39, Siegeweg 3, 49377 Vechta 449.313 5.840.855 30,8
SR-40 SR-40, Plaggenweg 1, 49377 Vechta 449,393 5.840.664 30,9
SR-41 SR-41, Bussen Weg 3, 49377 Vechta 449.831 5.840.770 31,2
SR-42 SR-42, Bussen Weg 1, 49377 Vechta 449.885 5.840.780 32,5
SR-43 SR-43, Bussen Weg 2, 49377 Vechta 449.850 5.840.729 31,8
SR-44 SR-44, Bussen Weg 4, 49377 Vechta 449.890 5.840.737 31,4
SR-45 SR-45, Siebengestim 15, 49393 Lohne (Oldenburg) 450.376 5.839.096 37,8
SR-46 SR-46, Bakumer StraBe 140a, 49393 Lohne (Oldenburg) 447.454 5.840.258 29,8
SR-47 SR-47, Krimpenforter Weg 18/20, 49377 Vechta 449,923 5.839.566 31,7
SR-48 SR-48, Westmark 2a, 49377 Vechta 449.532 5.840.337 31,3
SR-49 SR-49, Plaggenweg 4 (Neubau), 49377 Vechta 449.388 5.840.527 30,3

SR-50 SR-50, Am Sillbruch 12 (Neubau), 49393 Lohne (Oldenburg) 447.985 5.839.330 30,9

Berechnungsergebnisse
Schattenrezeptor

Nr. Name

SR-01 SR-01, Weidenweg 2, 49377 Vechta
SR-02 SR-02, Weidenweg 3, 49377 Vechta
SR-03 SR-03, Plaggenweg 2, 49377 Vechta
SR-04 SR-04, Westmark 3a, 49377 Vechta
SR-05 SR-05, Kétterweg 2, 49377 Vechta
SR-05a SR-05a, Kétterweg 4, 49377 Vechta
SR-06 SR-06, Kétterweg 1, 49377 Vechta
SR-06a SR-06a, Kétterweg 1a, 49377 Vechta
SR-07 SR-07, Hagen-Ring-StraBe 46, 49377 Vechta
SR-07a SR-07a, Hagen-Ring-StraBe 46A (Neubau), 49377 Vechta
SR-08 SR-08, Stidmark 3, 49377 Vechta
SR-09 SR-09, Stidmark 2, 49377 Vechta
SR-10 SR-10, Stidmark 2a, 49377 Vechta
SR-11 SR-11, Stidmark 1, 49377 Vechta
SR-12 SR-12, Siebengestirn 16a, 49393 Lohne (Oldenburg)
SR-18 SR-18, Krimpenforter StraBe 22, 49393 Lohne (Oldenburg)
SR-19 SR-19, Krimpenforter StraBe 24, 49393 Lohne (Oldenburg)
SR-20 SR-20, Krimpenforter StraBe 26, 49393 Lohne (Oldenburg)
SR-21 SR-21, Am Sillbruch 10, 49393 Lohne (Oldenburg)
SR-22 SR-22, Am Sillbruch 21, 49393 Lohne (Oldenburg)
SR-23 SR-23, Am Sillbruch 15, 49393 Lohne (Oldenburg)
SR-24 SR-24, Am Sillbruch 13, 49393 Lohne (Oldenburg)
SR-25 SR-25, Am Sillbruch 11, 49393 Lohne (Oldenburg)
SR-26 SR-26, Am Sillbruch 11A, 49393 Lohne (Oldenburg)
SR-27 SR-27, Am Sillbruch 9, 49393 Lohne (Oldenburg)
SR-27a SR-27a, Am Sillbruch 9a, 49393 Lohne (Oldenburg)
SR-28 SR-28, Am Sillbruch 23, 49393 Lohne (Oldenburg)
SR-29 SR-29, Am Sillbruch 25, 49393 Lohne (Oldenburg)
SR-30 SR-30, Westmark 4, 49377 Vechta
SR-31 SR-31, Forsterweg 1, 49377 Vechta
SR-32 SR-32, Forsterweg 2, 49377 Vechta
SR-33 SR-33, Am Sillbruch 3A, 49393 Lohne (Oldenburg)
SR-34 SR-34, Am Sillbruch 3, 49393 Lohne (Oldenburg)
SR-35 SR-35, Am Sillbruch 1, 49393 Lohne (Oldenburg)
SR-36 SR-36, Kohlerweg 6, 49393 Lohne (Oldenburg)
SR-37 SR-37, Weidenweg 1A, 49377 Vechta
SR-38 SR-38, Weidenweg 1, 49377 Vechta
SR-39 SR-39, Siegeweg 3, 49377 Vechta

(Fortsetzung néachste Seite)...

Breite Hohe
m] [m)
01 01
01 01
01 01
01 01
01 01
01 01
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01 01
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Héhe Neigung
.Gr.  des
Fensters

m [

2,0 90,0
2,0 90,0
2,0 90,0
2,0 90,0
2,0 90,0
20 90,0
2,0 90,0
2,0 90,0
2,0 90,0
2,0 90,0
2,0 90,0
2,0 90,0
20 90,0
2,0 90,0
2,0 90,0
2,0 90,0
2,0 90,0
2,0 90,0
2,0 90,0
2,0 90,0

astron. max. mogl. Beschattungsdauer
Schattentage/Jahr

Stunden/Jahr
[h/a]
77:34

105:00
57:57
145:20
74:12
68:48
57:56
54:22
44:48
44:00
149:16
157:41
164:44
108:28
59:14
41:27
40:45
37:19
58:19
77:56
46:44
49:25
50:00
53:58
51:54
53:41
100:33
131:36
142:15
66:39
54:28
58:15
57:01
45:08
47:58
83:50
87:55
33:13
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[d/a]
135
133
115
209
211
200
185
176
148
152
275
285
292
231
149
145
149
151
170
190
156
166
166
171
170
170
206
225
229
159
149
178
180
169
144

%4
96
66

Ausrichtungsmodus

"Gewaéchshaus-Modus"
"Gewdéchshaus-Modus"
"Gewachshaus-Modus"
"Gewéchshaus-Modus"
"Gewachshaus-Modus"
"Gewéchshaus-Modus"
"Gewachshaus-Modus"
“Gewéchshaus-Modus"
"Gewéchshaus-Modus"
"Gewachshaus-Modus"
"Gewéchshaus-Modus"
"Gewachshaus-Modus"
"Gewachshaus-Modus"
"Gewachshaus-Modus"
"Gewachshaus-Modus"
"Gewachshaus-Modus"
"Gewachshaus-Modus"
"Gewachshaus-Modus"
“"Gewachshaus-Modus"
"Gewachshaus-Modus"

Max.Schattendauer/Tag
[hyd]

1s0020220805/2  WINAPRO .

0:46
0:57
0:39
0:59
0:32
0:32
0:30
0:29
0:27
0:27
0:56
0:59
1:03
0:52
0:41
0:26
0:25
0:25
0:34
0:38
0:32
0:31
0:31
0:31
0:31
0:30
0:45
0:55
0:58
0:48
0:44
0:30
0:29
0:27
0:34
1:01
1:10
0:35

Augenhéhe

(Zv1)

U.Gr.
[m]
21
2,1
2,1
21
21
2,1
21
2,1
21
2,1
2,1
2,1
2
21
21
21
2,1
2,1
21
2,1
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Projkt: Lizenzierter Anwender

R-2-2021-0491 WP am Standort Vechta KOTTER Consulting Engineers GmbH & Co. KG
Bonifatiusstr. 400
DE-48432 Rheine

+49 5971 9710-31
@rgré Raming / a.raming@koetter-consulting.com
erechnet

15.09.2022 08:06/3.5.587
SHADOW - Hauptergebnis
Berechnung: Schattenwurfausbreitung Gesamtbelastung

...(Fortsetzung von vorheriger Seite)
astron. max. mogl. Beschattungsdauer

Nr. Name Stunden/Jahr  Schattentage/Jahr Max.Schattendauer/Tag
[h/a] [d/a]
SR-40 SR-40, Plaggenweg 1, 49377 Vechta 49:28 104 0:37
SR-41 SR-41, Bussen Weg 3, 49377 Vechta 36:59 108 0:27
SR-42 SR-42, Bussen Weg 1, 49377 Vechta 33:03 107 0:26
SR-43 SR-43, Bussen Weg 2, 49377 Vechta 35:28 112 0:27
SR-44 SR-44, Bussen Weg 4, 49377 Vechta 31:40 112 0:26
SR-45 SR-45, Siebengestirn 15, 49393 Lohne (Oldenburg) 31:44 115 0:25
SR-46 SR-46, Bakumer StraBe 140a, 49393 Lohne (Oldenburg) 21:47 81 0:27
SR-47 SR-47, Krimpenforter Weg 18/20, 49377 Vechta 74.57 190 0:36
SR-48 SR-48, Westmark 2a, 49377 Vechta 80:30 161 0:41
SR-49 SR-49, Plaggenweg 4 (Neubau), 49377 Vechta 69:27 128 0:40
SR-50 SR-50, Am Sillbruch 12 (Neubau), 49393 Lohne (Oldenburg) 74:14 182 0:37

Gesamtdauer Beschattung an Rezeptoren pro WEA

Nr. Name Maximal
[h/a]
WEA 1 WEA 1, ENERCON E-115 3000 115.7 10! NH: 149,0 m (Ges:206,9 m) (2) 230:48
WEA 2 WEA 2, ENERCON E-115 3000 115.7 10! NH: 149,0 m (Ges:206,9 m) (1) 236:28
WEA 3 WEA 3, ENERCON E-92 2,3 MW 2350 92.0 !-! NH: 138,4 m (Ges:184,4 m) (1) 204:16
WEA 4 NORDEX N149/5.X 5700 149.0 10! NH: 125,0 m (Ges:199,5 m) (7) 564:39
WEA 5 ENERCON E-147 EPS E2 5000 147.0 !O! NH: 126,4 m (Ges:199,9 m) (6) 588:18

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 3.5.587 by EMD International A/S, Tel. +45 69 16 48 50, mdi-i K i ak 15.09.202209:05/ 3 WlndPRO .
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Anlage A3: SHADOW-Kalender mit Darstellung der Schattenzeiten je Immissionsort
SR-01 bis SR-50 Uber das ganze Jahr
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Lizenzierter Anwender:

KOTTER Consulting Engineers GmbH & Co. KG

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

André Raming / a.raming@koetter-consulting.com

Berechnet:

15.09.2022 08:06/3.5.587

Berechnung: Schattenwurfausbreitung GesamtbelastungSchattenrezeptor: SR-01 - SR-01, Weidenweg 2, 49377 Vechta
Annahmen fiir Schattenwurfberechnung
Die dargestellten Zeiten sind die astronomisch maximal mégliche Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint téglich von Sonnenauf- bis -untergang
Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb

|Januar | Februar
1| 08:40 09:20 (WEA 2) | 08:11
| 16:22 30  09:50 (WEA 3) | 17:12 45
2| 08:40 09:21 (WEA 2) | 08:10
| 16:23 29 09:50 (WEA 3) | 17:13 45
3 08:39 09:20 (WEA 2) | 08:08
| 16:25 30  09:50 (WEA 3) | 17:15 46
4 08:39 09:21 (WEA 2) | 08:07
| 16:26 30  09:51 (WEA3) | 17:17 45
508:39 09:22 (WEA 2) | 08:05
| 16:27 30  09:52 (WEA3) | 17:19 45
6| 08:38 09:22 (WEA 2) | 08:03
| 16:28 30 09:52 (WEA 3) | 17:21 44
7] 08:38 09:22 (WEA 2) | 08:01
| 16:30 29 09:51 (WEA3) | 17:23 43
8| 08:38 09:23 (WEA 2) | 07:59
| 16:31 29 09:52 (WEA 3) | 17:25 42
9 08:37 09:08 (WEA 4) | 07:58
| 16:32 30  09:52 (WEA 3) | 17:27 43
10 | 08:37 09:07 (WEA 4) | 07:56
| 16:34 33 09:52 (WEA 3) | 17:29 44
11 | 08:36 09:07 (WEA 4) | 07:54
| 16:35 35 09:52 (WEA 3) | 17:31 44
12 | 08:35 09:06 (WEA 4) | 07:52
| 16:37 37 09:52 (WEA 3) | 17:33 44
13 | 08:34 09:05 (WEA 4) | 07:50
| 16:38 37 09:51 (WEA 3) | 17:35 44
14 | 08:34 09:04 (WEA 4) | 07:48
| 16:40 35  09:50 (WEA 3) | 17:36 43
15 | 08:33 09:03 (WEA 4) | 07:46
| 16:41 30 09:41 (WEA2) | 17:38 43
16 | 08:32 09:02 (WEA 4) | 07:44
| 16:43 31 09:41 (WEA 2) | 17:40 2
17 | 08:31 09:00 (WEA 4) | 07:42
| 16:45 30 09:39 (WEA 2) | 17:42 41
18 | 08:30 08:59 (WEA 4) | 07:40
| 16:46 26 09:36 (WEA2) | 17:44 40
19 | 08:29 08:58 (WEA 4) | 07:38
| 16:48 26 09:24 (WEA 4) | 17:46 39
20 | 08:28 08:57 (WEA 4) | 07:36
| 16:50 28 09:25 (WEA 4) | 17:48 37
21 | 08:27 08:56 (WEA 4) | 07:34
| 16:51 30  09:26 (WEA 4) | 17:50 35
22| 08:26 08:56 (WEA 4) | 07:32
| 16:53 31 09:27 (WEA4) | 17:52 32
23| 08:24 08:56 (WEA 4) | 07:30
| 16:55 32 09:28 (WEA4) | 17:54 29
24| 08:23 08:56 (WEA 4) | 07:27
| 16:57 32 09:28 (WEA 4) | 17:55 25
25 | 08:22 08:56 (WEA 4) | 07:25
| 16:58 33 09:29 (WEA4) | 17:57 21
26 | 08:20 08:53 (WEA 5) | 07:23
| 17:00 35 09:28 (WEA 4) | 17:59 14
27| 08:19 08:51 (WEA 5) | 07:21
| 17:02 38 09:29 (WEA 4) | 18:01
28| 08:18 08:49 (WEA 5) | 07:19
|17:04 40  09:29 (WEA 4) | 18:03
29 | 08:16 08:47 (WEA 5) |
| 17:06 42 09:29 (WEA 4) |
30 | 08:15 08:47 (WEA 5) |
| 17:08 43 09:30 (WEA 4) |
31 08:13 08:46 (WEA 5) |
| 17:10 43 09:29 (WEA 4) |
Sonnenscheinstunden | 255 | 276
astr.max.mogl.Beschattung | 1014 | 1015

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

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

| Mérz

08:44 (WEA 5) | 07:16
09:29 (WEA 4) | 18:05
08:44 (WEA 5) | 07:14
09:29 (WEA 4) | 18:07
08:43 (WEA 5) | 07:12
09:29 (WEA 4) | 18:09
08:43 (WEA 5) | 07:10
09:28 (WEA 4) | 18:10
08:42 (WEA 5) | 07:07
09:27 (WEA 4) | 18:12
08:42 (WEA 5) | 07:05
09:26 (WEA 4) | 18:14
08:41 (WEA 5) | 07:03
09:24 (WEA 4) | 18:16
08:41 (WEA 5) | 07:01
09:23 (WEA 5) | 18:18
08:40 (WEA 5) | 06:58
09:23 (WEA 5) | 18:20
08:40 (WEA 5) | 06:56
09:24 (WEA 5) | 18:21
08:40 (WEA 5) | 06:54
09:24 (WEA 5) | 18:23
08:40 (WEA 5) | 06:51
09:24 (WEA 5) | 18:25
08:40 (WEA 5) | 06:49
09:24 (WEA 5) | 18:27
08:41 (WEA 5) | 06:47
09:24 (WEA 5) | 18:29
08:41 (WEA 5) | 06:44
09:24 (WEA 5) | 18:30
08:41 (WEA 5) | 06:42
09:23 (WEA 5) | 18:32
08:42 (WEA 5) | 06:40
09:23 (WEA 5) | 18:34
08:42 (WEA 5) | 06:37
09:22 (WEA 5) | 18:36
08:43 (WEA 5) | 06:35
09:22 (WEA 5) | 18:38
08:44 (WEA 5) | 06:32
09:21 (WEA 5) | 18:39
08:44 (WEA 5) | 06:30
09:19 (WEA 5) | 18:41
08:46 (WEA 5) | 06:28
09:18 (WEA 5) | 18:43
08:47 (WEA 5) | 06:25
09:16 (WEA 5) | 18:45
08:49 (WEA 5) | 06:23
09:14 (WEA 5) | 18:46
08:50 (WEA 5) | 06:21
09:11 (WEA 5) | 18:48
08:54 (WEA 5) | 06:18
09:08 (WEA 5) | 18:50

| 06:16
18:52

Tag im Monat Sonnenaufgang  (SS:MM)
Sonnenuntergang (SS:MM) Minuten mit Schatten
windPRO 3.5.587 by EMD International A/S, Tel. +45 69 16 48 50, d

.com,

| April | Mai

| 07:04 | 05:57
| 20:01 | 20:53
] 07:02 | 05:55
| 20:02 | 20:55
| 06:59 | 05:54
| 20:04 | 20:57
| 06:57 | 05:52
| 20:06 | 20:58
| 06:55 | 05:50
| 20:08 | 21:00
| 06:52 | 05:48
| 20:09 | 21:02
| 06:50 | 05:46
| 20:11 | 21:04
| 06:48 | 05:44
| 20:13 | 21:05
| 06:45 | 05:42
| 20:15 | 21:07
| 06:43 | 05:41
| 20:16 | 21:09
| 06:41 | 05:39
| 20:18 | 21:10
| 06:38 | 05:37
120:220 | 21:12
| 06:36 | 05:35
12022 | 21:14
| 06:34 | 05:34
20:24 | 21:15
|06:32 | 05:32
120:25 | 21:17
06:29 | 05:31
120:27  |21:18
| 06:27 | 05:29
| 20:29 | 21:20
| 06:25 | 05:27
120:31 | 21:22
| 06:23 | 05:26
| 20:32 | 21:23
|06:21 | 05:25
| 20:34 | 21:25
| 06:18 | 05:23
| 20:36 | 21:26
| 06:16 | 05:22
| 20:38 | 21:28
| 06:14 | 05:20
| 20:39 | 21:29
|06:12 | 05:19
|20:41 | 21:30
| 06:10 | 05:18
| 20:43 | 21:32
| 06:08 | 05:17
|20:45 | 21:33
| 06:06 | 05:16
|20:46 | 21:35
| 06:04 | 05:14
120:48 | 21:36
| 06:01 | 05:13
120:50 | 21:37
| 05:59 | 05:12
20:52 | 21:38
| | 05:11
| | 21:40
| 418 | 489
| |

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

15.09.2022 09:18 / 1 windPRO ‘
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Lizenzierter Anwender:
KOTTER Consulting Engineers GmbH & Co. KG
Bonifatiusstr. 400
DE-48432 Rheine
+49 5971 9710-31
André Raming / a.raming@koetter-consulting.com

Berechnet:

15.09.2022 08:06/3.5.587

Berechnung: Schattenwurfausbreitung GesamtbelastungSchattenrezeptor: SR-01 - SR-01, Weidenweg 2, 49377 Vechta
Annahmen fiir Schattenwurfberechnung
Die dargestellten Zeiten sind die astronomisch maximal mégliche Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint téglich von Sonnenauf- bis -untergang
Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb

| Juli
1 05:07
| 21:55
2] 05:08
| 21:55
3| 05:09
| 21:54
4| 05:09
| 21:54
5] 05:10
| 21:53
6| 05:11
| 21:53
7] 05:12
| 21:52

8 05:13
| 21:52
9| 05:14
| 21:51

10 | 05:15
| 21:50
11| 05:16
| 21:49

12 | 05:17
| 21:48
13| 05:18
| 21:47

14 | 05:19
| 21:47

15 | 05:21
| 21:46

16 | 05:22
| 21:44

17 | 05:23
| 21:43

18 | 05:24
| 21:42

19 | 05:26
| 21:41

20 | 05:27
| 21:40
21| 05:28
| 21:38

22 | 05:30
| 21:37
23| 05:31
| 21:36
24| 05:33
| 21:34

25 | 05:34
| 21:33

26 | 05:36
| 21:32
27| 05:37
| 21:30

28 | 05:39
| 21:28

29 | 05:40
| 21:27
30 | 05:42
| 21:25

31 05:43
| 21:24
Sonnenscheinstunden | 506

astr.max.mogl.Beschattung |

| August

| SeptembefOktober
| 06:36 | 07:27
| 20:18 | 19:07
| 06:38 | 07:29
| 20:16 | 19:05
| 06:40 | 07:31
| 20:13 | 19:02
| 06:42 | 07:32
| 20:11 | 19:00
| 06:43 | 07:34
| 20:09 | 18:57
| 06:45 | 07:36
| 20:06 | 18:55
| 06:47 | 07:38
| 20:04 | 18:53
| 06:48 | 07:39
| 20:02 | 18:50
] 06:50 | 07:41
| 19:59 | 18:48
| 06:52 | 07:43
|19:57 | 18:46
| 06:53 | 07:45
| 19:55 | 18:44
| 06:55 | 07:46
| 19:52 | 18:41
| 06:57 | 07:48
| 19:50 | 18:39
| 06:58 | 07:50
| 19:47 | 18:37
| 07:00 | 07:52
| 19:45 | 18:35
| 07:02 | 07:54
| 19:43 | 18:32
| 07:03 | 07:55
| 19:40 | 18:30
| 07:05 | 07:57
|19:38 | 18:28
| 07:07 | 07:59
19:35 | 18:26
| 07:08 | 08:01
| 19:33 | 18:24
| 07:10 | 08:03
119:31 | 18:21
|07:12 | 08:04
| 19:28 | 18:19
| 07:14 | 08:06
|19:26 | 18:17
| 07:15 | 08:08
| 19:24 | 18:15
|07:17 | 07:10
|19:21 | 17:13
| 07:19 | 07:12
119:19 | 17:11
| 07:20 | 07:14
|19:16 | 17:09
| 07:22 | 07:15
|19:14 | 17:07
| 07:24 | 07:17
119:12 | 17:05
| 07:25 | 07:19
119:09 | 17:03
| | 07:21
| | 17:01
| 381 | 330
| |

16

22

26

30

33

36

38

39

40

41

42

43

43

43

43

43

584

| November

| 07:23

| 16:59 43
| 07:25

| 16:57 43
| 07:26

| 16:55 43
| 07:28

| 16:53 43
| 07:30

| 16:51 a4
| 07:32

| 16:50 45
| 07:34

| 16:48 45
| 07:36

| 16:46 45
| 07:38

| 16:45 45
| 07:39

| 16:43 45
| 07:41

| 16:41 44
| 07:43

| 16:40 42
| 07:45

| 16:38 42
| 07:47

| 16:36 40

09:30 (WEA 5) | 07:49
09:36 (WEA 5) | 16:35
09:25 (WEA 5) | 07:50
09:41 (WEA 5) | 16:34
09:22 (WEA 5) | 07:52
09:44 (WEA 5) | 16:32
09:20 (WEA 5) | 07:54
09:46 (WEA 5) | 16:31
09:18 (WEA 5) | 07:56
09:48 (WEA 5) | 16:29
09:16 (WEA 5) | 07:57
09:49 (WEA 5) | 16:28
09:15 (WEA 5) | 07:59
09:51 (WEA 5) | 16:27
09:13 (WEA 5) | 08:01
09:51 (WEA 5) | 16:26
09:12 (WEA 5) | 08:03
09:51 (WEA 5) | 16:25
09:12 (WEA 5) | 08:04
09:52 (WEA 5) | 16:23
08:11 (WEA 5) | 08:06
08:52 (WEA 5) | 16:22
08:11 (WEA 5) | 08:08
08:53 (WEA 5) | 16:21
08:10 (WEA 5) | 08:09
08:53 (WEA 5) | 16:20
08:10 (WEA 5) | 08:11
08:53 (WEA 5) | 16:19
08:10 (WEA 5) | 08:12
08:53 (WEA 5) | 16:19
08:10 (WEA 5) | 08:14
08:53 (WEA 5) | 16:18
08:10 (WEA 5) |
08:53 (WEA 5) |

| 263

|

38

35

33

32

32

31

30

29

26

25

30

31

30

35

37

37

1120

| Dezember

08:10 (WEA 5) | 08:15
08:53 (WEA 5) | 16:17
08:10 (WEA 5) | 08:17
08:53 (WEA 5) | 16:16
08:10 (WEA 5) | 08:18
08:53 (WEA 5) | 16:16
08:11 (WEA 5) | 08:20
08:54 (WEA 4) | 16:15
08:11 (WEA 5) | 08:21
08:55 (WEA 4) | 16:14
08:12 (WEA 5) | 08:22
08:57 (WEA 4) | 16:14
08:13 (WEA 5) | 08:24
08:58 (WEA 4) | 16:14
08:13 (WEA 5) | 08:25
08:58 (WEA 4) | 16:13
08:14 (WEA 5) | 08:26
08:59 (WEA 4) | 16:13
08:15 (WEA 5) | 08:27
09:00 (WEA 4) | 16:13
08:16 (WEA 5) | 08:28
09:00 (WEA 4) | 16:12
08:18 (WEA 5) | 08:29
09:00 (WEA 4) | 16:12
08:19 (WEA 5) | 08:30
09:01 (WEA 4) | 16:12
08:21 (WEA 5) | 08:31
09:01 (WEA 4) | 16:12
08:23 (WEA 5) | 08:32
09:01 (WEA 4) | 16:12
08:26 (WEA 5) | 08:33
09:01 (WEA 4) | 16:12
08:29 (WEA 4) | 08:34
09:02 (WEA 4) | 16:13
08:30 (WEA 4) | 08:35
09:02 (WEA 4) | 16:13
08:30 (WEA 4) | 08:36
09:02 (WEA 4) | 16:13
08:31 (WEA 4) | 08:36
09:02 (WEA 4) | 16:13
08:32 (WEA 4) | 08:37
09:02 (WEA 4) | 16:14
08:33 (WEA 4) | 08:37
09:02 (WEA 4) | 16:14
08:35 (WEA 4) | 08:38
09:01 (WEA 4) | 16:15
08:37 (WEA 4) | 08:38
09:14 (WEA 2) | 16:15
08:38 (WEA 4) | 08:39
09:17 (WEA 2) | 16:16
08:40 (WEA 4) | 08:39
09:19 (WEA 2) | 16:17
08:42 (WEA 4) | 08:39
09:20 (WEA 2) | 16:17
08:44 (WEA 4) | 08:39
09:30 (WEA 3) | 16:18
08:45 (WEA 4) | 08:40
09:31 (WEA 3) | 16:19
08:47 (WEA 4) | 08:40
09:33 (WEA 3) | 16:20
| 08:40
| 16:21
| 240
|

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

Zeitpunkt (SS:MM) Schattenanfang

Zeitpunkt (SS:MM) Schattenende

Tag im Monat Sonnenaufgang  (SS:MM)
Sonnenuntergang (SS:MM) Minuten mit Schatten
windPRO 3.5.587 by EMD International A/S, Tel. +45 69 16 48 50, d

.com, wir dk

35

33

30

29

29

30

30

30

29

30

30

29

30

29

30

29

29

30

29

29

29

29

29

29

29

30

29

29

30

29

30

921

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

08:49 (WEA 4)
09:34 (WEA 3)
08:50 (WEA 4)
09:35 (WEA 3)
08:52 (WEA 4)
09:36 (WEA 3)
09:07 (WEA 2)
09:36 (WEA 3)
09:08 (WEA 2)
09:37 (WEA 3)
09:08 (WEA 2)
09:38 (WEA 3)
09:08 (WEA 2)
09:38 (WEA 3)
09:09 (WEA 2)
09:39 (WEA 3)
09:10 (WEA 2)
09:39 (WEA 3)
09:10 (WEA 2)
09:40 (WEA 3)
09:10 (WEA 2)
09:40 (WEA 3)
09:11 (WEA 2)
09:40 (WEA 3)
09:11 (WEA 2)
09:41 (WEA 3)
09:12 (WEA 2)
09:41 (WEA 3)
09:12 (WEA 2)
09:42 (WEA 3)
09:13 (WEA 2)
09:42 (WEA 3)
09:14 (WEA 2)
09:43 (WEA 3)
09:14 (WEA 2)
09:44 (WEA 3)
09:14 (WEA 2)
09:43 (WEA 3)
09:15 (WEA 2)
09:44 (WEA 3)
09:16 (WEA 2)
09:45 (WEA 3)
09:16 (WEA 2)
09:45 (WEA 3)
09:16 (WEA 2)
09:45 (WEA 3)
09:17 (WEA 2)
09:46 (WEA 3)
09:17 (WEA 2)
09:46 (WEA 3)
09:17 (WEA 2)
09:47 (WEA 3)
09:18 (WEA 2)
09:47 (WEA 3)
09:19 (WEA 2)
09:48 (WEA 3)
09:19 (WEA 2)
09:49 (WEA 3)
09:19 (WEA 2)
09:48 (WEA 3)
09:19 (WEA 2)
09:49 (WEA 3)

15.09.2022 09:18 / 2 windPRO ‘
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Lizenzierter Anwender:

KOTTER Consulting Engineers GmbH & Co. KG

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

André Raming / a.raming@koetter-consulting.com

Berechnet:

15.09.2022 08:06/3.5.587

Berechnung: Schattenwurfausbreitung GesamtbelastungSchattenrezeptor: SR-02 - SR-02, Weidenweg 3, 49377 Vechta
Annahmen fiir Schattenwurfberechnung
Die dargestellten Zeiten sind die astronomisch maximal mégliche Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint téglich von Sonnenauf- bis -untergang
Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb

|Januar | Februar
1| 08:40 09:16 (WEA 4) | 08:11
| 16:22 52 10:15 (WEA 3) | 17:11 55
2| 08:40 09:16 (WEA 4) | 08:10
| 16:23 51 10:15 (WEA 3) | 17:13 56
3 08:39 09:16 (WEA 4) | 08:08
| 16:25 47 10:13 (WEA3) | 17:15 56
4 08:39 09:16 (WEA 4) | 08:07
| 16:26 44 10:00 (WEA2) | 17:17 56
508:39 09:17 (WEA 4) | 08:05
| 16:27 43 10:00 (WEA2) | 17:19 56
6| 08:38 09:17 (WEA 4) | 08:03
| 16:28 43 10:00 (WEA2) | 17:21 56
7] 08:38 09:17 (WEA 4) | 08:01
| 16:29 42 09:59 (WEA2) | 17:23 56
8| 08:38 09:17 (WEA 4) | 07:59
| 16:31 42 09:59 (WEA 2) | 17:25 56
9 08:37 09:17 (WEA 4) | 07:58
| 16:32 41 09:58 (WEA 2) | 17:27 56
10 | 08:37 09:17 (WEA 4) | 07:56
| 16:34 40  09:57 (WEA 2) | 17:29 56
11 | 08:36 09:18 (WEA 4) | 07:54
| 16:35 37  09:55(WEA4) | 17:31 55
12 | 08:35 09:18 (WEA 4) | 07:52
| 16:37 37 09:55 (WEA 4) | 17:33 54
13 | 08:34 09:18 (WEA 4) | 07:50
| 16:38 38 09:56 (WEA 4) | 17:34 54
14 | 08:34 09:18 (WEA 4) | 07:48
| 16:40 38 09:56 (WEA 4) | 17:36 52
15 | 08:33 09:19 (WEA 4) | 07:46
| 16:41 38  09:57 (WEA4) | 17:38 51
16 | 08:32 09:19 (WEA 4) | 07:44
| 16:43 39  09:58 (WEA 4) | 17:40 50
17 | 08:31 09:17 (WEA 5) | 07:42
| 16:45 40  09:57 (WEA4) | 17:42 48
18 | 08:30 09:17 (WEA 5) | 07:40
| 16:46 41 09:58 (WEA 4) | 17:44 46
19 | 08:29 09:16 (WEA 5) | 07:38
| 16:48 42 09:58 (WEA 4) | 17:46 44
20 | 08:28 09:16 (WEA 5) | 07:36
| 16:50 43 09:59 (WEA 4) | 17:48 40
21 | 08:27 09:15 (WEA 5) | 07:34
| 16:51 43 09:58 (WEA 4) | 17:50 38
22| 08:26 09:15 (WEA 5) | 07:32
| 16:53 45  10:00 (WEA 5) | 17:52 34
23| 08:24 09:15 (WEA 5) | 07:30
| 16:55 46  10:01 (WEAS) | 17:54 30
24| 08:23 09:14 (WEA 5) | 07:27
| 16:57 47 10:01 (WEA5) | 17:55 24
25 | 08:22 09:14 (WEA 5) | 07:25
| 16:58 49  10:03 (WEA5) | 17:57 16
26 | 08:20 09:13 (WEA 5) | 07:23
| 17:00 50  10:03 (WEA5) | 17:59
27| 08:19 09:13 (WEA 5) | 07:21
| 17:02 51 10:04 (WEA 5) | 18:01
28| 08:18 09:13 (WEA 5) | 07:19
| 17:04 52 10:05 (WEA 5) | 18:03
29 | 08:16 09:12 (WEA 5) |
| 17:06 53 10:05 (WEA5) |
30 | 08:15 09:12 (WEA 5) |
| 17:08 54 10:06 (WEA5) |
31 08:13 09:12 (WEA 5) |
| 17:10 55 10:07 (WEA5) |
Sonnenscheinstunden | 255 | 276
astr.max.mogl.Beschattung | 1383 | 1195

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

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

| Mérz

09:12 (WEA 5) | 07:16
10:07 (WEA 5) | 18:05
09:12 (WEA 5) | 07:14
10:08 (WEA 5) | 18:07
09:12 (WEA 5) | 07:12
10:08 (WEA 5) | 18:08
09:12 (WEA 5) | 07:10
10:08 (WEA 5) | 18:10
09:12 (WEA 5) | 07:07
10:08 (WEA 5) | 18:12
09:12 (WEA 5) | 07:05
10:08 (WEA 5) | 18:14
09:12 (WEA 5) | 07:03
10:08 (WEA 5) | 18:16
09:12 (WEA 5) | 07:01
10:08 (WEA 5) | 18:18
09:12 (WEA 5) | 06:58
10:08 (WEA 5) | 18:20
09:12 (WEA 5) | 06:56
10:08 (WEA 5) | 18:21
09:12 (WEA 5) | 06:54
10:07 (WEA 5) | 18:23
09:13 (WEA 5) | 06:51
10:07 (WEA 5) | 18:25
09:13 (WEA 5) | 06:49
10:07 (WEA 5) | 18:27
09:14 (WEA 5) | 06:47
10:06 (WEA 5) | 18:29
09:14 (WEA 5) | 06:44
10:05 (WEA 5) | 18:30
09:15 (WEA 5) | 06:42
10:05 (WEA 5) | 18:32
09:16 (WEA 5) | 06:40
10:04 (WEA 5) | 18:34
09:17 (WEA 5) | 06:37
10:03 (WEA 5) | 18:36
09:18 (WEA 5) | 06:35
10:02 (WEA 5) | 18:38
09:19 (WEA 5) | 06:32
09:59 (WEA 5) | 18:39
09:20 (WEA 5) | 06:30
09:58 (WEA 5) | 18:41
09:22 (WEA 5) | 06:28
09:56 (WEA 5) | 18:43
09:24 (WEA 5) | 06:25
09:54 (WEA 5) | 18:45
09:27 (WEA 5) | 06:23
09:51 (WEA 5) | 18:46
09:30 (WEA 5) | 06:21
09:46 (WEA 5) | 18:48

Tag im Monat Sonnenaufgang  (SS:MM)
Sonnenuntergang (SS:MM) Minuten mit Schatten
windPRO 3.5.587 by EMD International A/S, Tel. +45 69 16 48 50, d

.com,

| April | Mai

| 07:04 | 05:57
| 20:01 | 20:53
] 07:02 | 05:55
| 20:02 | 20:55
| 06:59 | 05:54
| 20:04 | 20:57
| 06:57 | 05:52
| 20:06 | 20:58
| 06:55 | 05:50
| 20:08 | 21:00
| 06:52 | 05:48
| 20:09 | 21:02
| 06:50 | 05:46
| 20:11 | 21:04
| 06:48 | 05:44
| 20:13 | 21:05
| 06:45 | 05:42
| 20:15 | 21:07
| 06:43 | 05:41
| 20:16 | 21:09
| 06:41 | 05:39
| 20:18 | 21:10
| 06:38 | 05:37
120:220 | 21:12
| 06:36 | 05:35
12022 | 21:14
| 06:34 | 05:34
20:24 | 21:15
|06:32 | 05:32
120:25 | 21:17
06:29 | 05:31
120:27  |21:18
| 06:27 | 05:29
| 20:29 | 21:20
| 06:25 | 05:27
120:31 |21:21
| 06:23 | 05:26
| 20:32 | 21:23
| 06:20 | 05:25
| 20:34 | 21:25
| 06:18 | 05:23
| 20:36 | 21:26
| 06:16 | 05:22
| 20:38 | 21:28
| 06:14 | 05:20
| 20:39 | 21:29
|06:12 | 05:19
|20:41 | 21:30
| 06:10 | 05:18
| 20:43 | 21:32
| 06:08 | 05:17
|20:45 | 21:33
| 06:06 | 05:16
|20:46 | 21:34
| 06:04 | 05:14
120:48 | 21:36
| 06:01 | 05:13
120:50 | 21:37
| 05:59 | 05:12
20:52 | 21:38
| | 05:11
| | 21:40
| 418 | 489
| |

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

15.09.2022 09:18 / 3 windPRO ‘
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Lizenzierter Anwender:
KOTTER Consulting Engineers GmbH & Co. KG
Bonifatiusstr. 400
DE-48432 Rheine
+49 5971 9710-31
André Raming / a.raming@koetter-consulting.com

Berechnet:

15.09.2022 08:06/3.5.587

Berechnung: Schattenwurfausbreitung GesamtbelastungSchattenrezeptor: SR-02 - SR-02, Weidenweg 3, 49377 Vechta
Annahmen fiir Schattenwurfberechnung
Die dargestellten Zeiten sind die astronomisch maximal mégliche Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint téglich von Sonnenauf- bis -untergang
Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb

| Juli | August
1]05:07 | 05:45
| 21:55 | 21:22
20508 | 05:46
| 21:55 | 21:20
3]05:09 | 05:48
| 21:54 | 21:18
4]05:09 | 05:50
| 21:54 | 21:17
5]05:10 | 05:51
|21:53 | 21:15
6]05:11 | 05:53
| 21:53 | 21:13
7]05:12 | 05:55
| 21:52 | 21:11
8]05:13 | 05:56
| 21:52 | 21:09
9]05:14 | 05:58
| 21:51 | 21:07
10 | 05:15 | 06:00
| 21:50 | 21:05
11]05:16 | 06:01
| 21:49 | 21:03
12 05:17 | 06:03
| 21:48 | 21:01
13]05:18 | 06:05
| 21:47 | 20:59
14 05:19 | 06:06
| 21:47 | 20:57
15]05:21 | 06:08
| 21:46 | 20:55
16 | 05:22 | 06:10
| 21:44 | 20:53
17105:23 | 06:11
| 21:43 | 20:51
18 05:24 | 06:13
|21:42 | 20:49
19 05:26 | 06:15
|21:41 | 20:47
20| 05:27 | 06:16
| 21:40 | 20:45
210528 | 06:18
| 21:38 | 20:43
2205:30 | 06:20
|21:37 | 20:41
2310531 | 06:21
|21:36 | 20:38
2405:33 | 06:23
|21:3¢ | 20:36
25]05:3¢ | 06:25
| 21:33 | 20:34
260536 | 06:26
|21:31 | 20:32
27105:37 | 06:28
|21:30 | 20:29
28105:39 | 06:30
|21:28 | 20:27
290540 | 06:31
|21:27 | 20:25
30| 05:42 | 06:33
|21:25 | 20:23
31105143 | 06:35
|21:24 | 20:20
Sonnenscheinstunden | 506 | 456

|

astr.max.mogl.Beschattung |

| SeptembefOktober
| 06:36 | 07:27
| 20:18 | 19:07
| 06:38 | 07:29
| 20:16 | 19:04
| 06:40 | 07:31
| 20:13 | 19:02
| 06:42 | 07:32
| 20:11 | 19:00
| 06:43 | 07:34
| 20:09 | 18:57
| 06:45 | 07:36
| 20:06 | 18:55
| 06:47 | 07:38
| 20:04 | 18:53
| 06:48 | 07:39
| 20:02 | 18:50
] 06:50 | 07:41
| 19:59 | 18:48
| 06:52 | 07:43
|19:57 | 18:46
| 06:53 | 07:45
| 19:55 | 18:44
| 06:55 | 07:46
| 19:52 | 18:41
| 06:57 | 07:48
| 19:50 | 18:39
| 06:58 | 07:50
| 19:47 | 18:37
| 07:00 | 07:52
| 19:45 | 18:35
| 07:02 | 07:53
| 19:43 | 18:32
| 07:03 | 07:55
| 19:40 | 18:30
| 07:05 | 07:57
|19:38 | 18:28
| 07:07 | 07:59
19:35 | 18:26
| 07:08 | 08:01
| 19:33 | 18:24
| 07:10 | 08:03
119:31 | 18:21
|07:12 | 08:04
| 19:28 | 18:19
| 07:14 | 08:06
|19:26 | 18:17
| 07:15 | 08:08
| 19:24 | 18:15
|07:17 | 07:10
|19:21 | 17:13
| 07:19 | 07:12
119:19 | 17:11
| 07:20 | 07:14
|19:16 | 17:09
| 07:22 | 07:15
|19:14 | 17:07
| 07:24 | 07:17
119:12 | 17:05
| 07:25 | 07:19
119:09 | 17:03
| | 07:21
| | 17:01
| 381 | 330
| |

26

31

35

39

41

45

47

49

49

51

53

53

55

55

654

| November

| 07:23

| 16:59 55
| 07:25

| 16:57 57
| 07:26

| 16:55 57
| 07:28

| 16:53 57
| 07:30

| 16:51 57
| 07:32

| 16:50 57
| 07:34

| 16:48 56
| 07:36

| 16:46 56
| 07:38

| 16:44 56
| 07:39

| 16:43 56
| 07:41

| 16:41 54
| 07:43

| 16:40 54
| 07:45

| 16:38 53
| 07:47

| 16:36 52
| 07:49

| 16:35 51

10:07 (WEA 5) | 07:50
10:13 (WEA 5) | 16:34
10:01 (WEA 5) | 07:52
10:20 (WEA 5) | 16:32
09:57 (WEA 5) | 07:54
10:23 (WEA 5) | 16:31
09:55 (WEA 5) | 07:56
10:26 (WEA 5) | 16:29
09:53 (WEA 5) | 07:57
10:28 (WEA 5) | 16:28
09:51 (WEA 5) | 07:59
10:30 (WEA 5) | 16:27
09:49 (WEA 5) | 08:01
10:30 (WEA 5) | 16:26
09:47 (WEA 5) | 08:03
10:32 (WEA 5) | 16:25
09:46 (WEA 5) | 08:04
10:33 (WEA 5) | 16:23
08:45 (WEA 5) | 08:06
09:34 (WEA 5) | 16:22
08:45 (WEA 5) | 08:08
09:34 (WEA 5) | 16:21
08:44 (WEA 5) | 08:09
09:35 (WEA 5) | 16:20
08:43 (WEA 5) | 08:11
09:36 (WEA 5) | 16:19
08:43 (WEA 5) | 08:12
09:36 (WEA 5) | 16:19
08:42 (WEA 5) | 08:14
09:37 (WEA 5) | 16:18
08:42 (WEA 5) |
09:37 (WEA 5) |

| 263

|

50

49

47

46

45

43

43

42

41

40

39

38

39

38

38

1466

| Dezember

08:42 (WEA 5) | 08:15
09:37 (WEA 5) | 16:17
08:41 (WEA 5) | 08:17
09:38 (WEA 5) | 16:16
08:41 (WEA 5) | 08:18
09:38 (WEA 5) | 16:16
08:41 (WEA 5) | 08:20
09:38 (WEA 5) | 16:15
08:41 (WEA 5) | 08:21
09:38 (WEA 5) | 16:14
08:41 (WEA 5) | 08:22
09:38 (WEA 5) | 16:14
08:42 (WEA 5) | 08:24
09:38 (WEA 5) | 16:14
08:42 (WEA 5) | 08:25
09:38 (WEA 5) | 16:13
08:42 (WEA 5) | 08:26
09:38 (WEA 5) | 16:13
08:42 (WEA 5) | 08:27
09:38 (WEA 5) | 16:13
08:43 (WEA 5) | 08:28
09:37 (WEA 5) | 16:12
08:43 (WEA 5) | 08:29
09:37 (WEA 5) | 16:12
08:44 (WEA 5) | 08:30
09:37 (WEA 5) | 16:12
08:45 (WEA 5) | 08:31
09:37 (WEA 5) | 16:12
08:45 (WEA 5) | 08:32
09:36 (WEA 5) | 16:12
08:46 (WEA 5) | 08:33
09:36 (WEA 5) | 16:12
08:47 (WEA 5) | 08:34
09:36 (WEA 5) | 16:13
08:48 (WEA 5) | 08:35
09:35 (WEA 5) | 16:13
08:49 (WEA 5) | 08:36
09:35 (WEA 5) | 16:13
08:50 (WEA 5) | 08:36
09:35 (WEA 5) | 16:13
08:51 (WEA 5) | 08:37
09:34 (WEA 4) | 16:14
08:52 (WEA 5) | 08:37
09:35 (WEA 4) | 16:14
08:53 (WEA 5) | 08:38
09:35 (WEA 4) | 16:15
08:54 (WEA 5) | 08:38
09:35 (WEA 4) | 16:15
08:55 (WEA 5) | 08:39
09:35 (WEA 4) | 16:16
08:57 (WEA 4) | 08:39
09:36 (WEA 4) | 16:17
08:58 (WEA 4) | 08:39
09:36 (WEA 4) | 16:17
08:58 (WEA 4) | 08:39
09:37 (WEA 4) | 16:18
08:58 (WEA 4) | 08:40
09:36 (WEA 4) | 16:19
08:59 (WEA 4) | 08:40
09:37 (WEA 4) | 16:20
| 08:40
| 16:21
| 240
|

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

Zeitpunkt (SS:MM) Schattenanfang

Zeitpunkt (SS:MM) Schattenende

Tag im Monat Sonnenaufgang  (SS:MM)
Sonnenuntergang (SS:MM) Minuten mit Schatten
windPRO 3.5.587 by EMD International A/S, Tel. +45 69 16 48 50, d

.com, wir dk

37

40

41

42

42

43

43

43

47

51

52

53

55

55

56

57

56

57

57

57

57

57

57

57

57

56

56

56

55

55

55

1602

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

09:00 (WEA 4)
09:37 (WEA 4)
09:00 (WEA 4)
09:40 (WEA 2)
09:01 (WEA 4)
09:42 (WEA 2)
09:01 (WEA 4)
09:43 (WEA 2)
09:03 (WEA 4)
09:45 (WEA 2)
09:03 (WEA 4)
09:46 (WEA 2)
09:03 (WEA 4)
09:46 (WEA 2)
09:05 (WEA 4)
09:48 (WEA 2)
09:05 (WEA 4)
10:02 (WEA 3)
09:05 (WEA 4)
10:04 (WEA 3)
09:06 (WEA 4)
10:05 (WEA 3)
09:07 (WEA 4)
10:06 (WEA 3)
09:07 (WEA 4)
10:07 (WEA 3)
09:08 (WEA 4)
10:08 (WEA 3)
09:09 (WEA 4)
10:09 (WEA 3)
09:09 (WEA 4)
10:10 (WEA 3)
09:10 (WEA 4)
10:10 (WEA 3)
09:11 (WEA 4)
10:11 (WEA 3)
09:11 (WEA 4)
10:11 (WEA 3)
09:12 (WEA 4)
10:12 (WEA 3)
09:13 (WEA 4)
10:13 (WEA 3)
09:13 (WEA 4)
10:13 (WEA 3)
09:13 (WEA 4)
10:13 (WEA 3)
09:14 (WEA 4)
10:14 (WEA 3)
09:14 (WEA 4)
10:14 (WEA 3)
09:14 (WEA 4)
10:14 (WEA 3)
09:14 (WEA 4)
10:14 (WEA 3)
09:15 (WEA 4)
10:15 (WEA 3)
09:16 (WEA 4)
10:16 (WEA 3)
09:15 (WEA 4)
10:15 (WEA 3)
09:15 (WEA 4)
10:15 (WEA 3)

15.0020200:8/4  WINdPRO ‘
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Lizenzierter Anwender:

KOTTER Consulting Engineers GmbH & Co. KG

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

André Raming / a.raming@koetter-consulting.com

Berechnet:

15.09.2022 08:06/3.5.587

Berechnung: Schattenwurfausbreitung GesamtbelastungSchattenrezeptor: SR-03 - SR-03, Plaggenweg 2, 49377 Vechta
Annahmen fiir Schattenwurfberechnung
Die dargestellten Zeiten sind die astronomisch maximal mégliche Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint téglich von Sonnenauf- bis -untergang
Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb

|Januar | Februar
1| 08:40 14:27 (WEA 4) | 08:11
| 16:22 32 14:59 (WEA4) | 17:11 38
2] 08:39 14:28 (WEA 4) | 08:10
| 16:23 32 15:00 (WEA4) | 17:13 38
3 08:39 14:28 (WEA 4) | 08:08
| 16:24 32 15:00 (WEA4) | 17:15 38
4 08:39 14:29 (WEA 4) | 08:06
| 16:26 31 15:00 (WEA 4) | 17:17 38
508:39 14:30 (WEA 4) | 08:05
|16:27 31  15:01 (WEA4) | 17:19 38
6| 08:38 14:30 (WEA 4) | 08:03
| 16:28 30 15:00 (WEA4) | 17:21 38
7] 08:38 14:31 (WEA 4) | 08:01
| 16:29 29  15:00 (WEA 4) | 17:23 37
8| 08:38 14:33 (WEA 4) | 07:59
| 16:31 27  15:00 (WEA 4) | 17:25 36
9 08:37 14:33 (WEA 4) | 07:58
| 16:32 27  15:00 (WEA 4) | 17:27 34
10 | 08:36 14:34 (WEA 4) | 07:56
| 16:34 25  14:59 (WEA4) | 17:29 34
11 | 08:36 14:35 (WEA 4) | 07:54
| 16:35 24 14:59 (WEA4) | 17:31 32
12 | 08:35 14:37 (WEA 4) | 07:52
| 16:37 22 14:59 (WEA4) | 17:33 29
13 | 08:34 14:39 (WEA 4) | 07:50
| 16:38 19  14:58 (WEA4) | 17:34 27
14 | 08:34 14:41 (WEA 4) | 07:48
| 16:40 16 14:57 (WEA4) | 17:36 23
15 | 08:33 14:43 (WEA 4) | 07:46
| 16:41 21 16:06 (WEA5) | 17:38 19
16 | 08:32 14:47 (WEA 4) | 07:44
| 16:43 20  16:09 (WEA5) | 17:40 13
17 | 08:31 15:53 (WEA 5) | 07:42
|16:44 17 16:10 (WEA5) | 17:42
18 | 08:30 15:52 (WEA 5) | 07:40
| 16:46 20 16:12 (WEAS) | 17:44
19 | 08:29 15:51 (WEA 5) | 07:38
|16:48 23 16:14 (WEA5) | 17:46
20 | 08:28 15:51 (WEA 5) | 07:36
| 16:50 25  16:16 (WEA5) | 17:48
21 | 08:27 15:49 (WEA 5) | 07:34
| 16:51 28  16:17 (WEA5) | 17:50
22| 08:25 15:49 (WEA 5) | 07:32
| 16:53 30 16:19 (WEAS5) | 17:52
23| 08:24 15:49 (WEA 5) | 07:29
| 16:55 31  16:20 (WEA5) | 17:53
24| 08:23 15:48 (WEA 5) | 07:27
| 16:57 32 16:20 (WEA5) | 17:55
25 | 08:22 15:48 (WEA 5) | 07:25
| 16:58 34  16:22 (WEA5) | 17:57
26 | 08:20 15:47 (WEA 5) | 07:23
| 17:00 35  16:22 (WEA5) | 17:59
27| 08:19 15:48 (WEA 5) | 07:21
|17:02 35  16:23 (WEA5) | 18:01
28 | 08:17 15:47 (WEA 5) | 07:19
|17:04 37  16:24 (WEA5) | 18:03
29 | 08:16 15:47 (WEA 5) |
|17:06 37  16:24 (WEAS) |
30 | 08:15 15:47 (WEA 5) |
|17:08 38  16:25 (WEAS) |
31]08:13 15:47 (WEA 5) |
|17:10 38  16:25 (WEAS) |
Sonnenscheinstunden | 255 | 276
astr.max.mogl.Beschattung | 878 | 512

| Mérz

15:47 (WEA 5) | 07:16
16:25 (WEA 5) | 18:05
15:47 (WEA 5) | 07:14
16:25 (WEA 5) | 18:07
15:48 (WEA 5) | 07:12
16:26 (WEA 5) | 18:08
15:48 (WEA 5) | 07:10
16:26 (WEA 5) | 18:10
15:48 (WEA 5) | 07:07
16:26 (WEA 5) | 18:12
15:48 (WEA 5) | 07:05
16:26 (WEA 5) | 18:14
15:48 (WEA 5) | 07:03
16:25 (WEA 5) | 18:16
15:49 (WEA 5) | 07:00
16:25 (WEA 5) | 18:18
15:50 (WEA 5) | 06:58
16:24 (WEA 5) | 18:19
15:50 (WEA 5) | 06:56
16:24 (WEA 5) | 18:21
15:51 (WEA 5) | 06:54
16:23 (WEA 5) | 18:23
15:53 (WEA 5) | 06:51
16:22 (WEA 5) | 18:25
15:54 (WEA 5) | 06:49
16:21 (WEA 5) | 18:27
15:56 (WEA 5) | 06:47
16:19 (WEA 5) | 18:29
15:58 (WEA 5) | 06:44
16:17 (WEA 5) | 18:30
16:01 (WEA 5) | 06:42
16:14 (WEA 5) | 18:32

| April | Mai

| 07:04 | 05:57
| 20:01 | 20:53
107:02 | 05:55
| 20:02 | 20:55
| 06:59 | 05:53
| 20:04 | 20:57
| 06:57 | 05:52
| 20:06 | 20:58
| 06:55 | 05:50
| 20:08 | 21:00
| 06:52 | 05:48
| 20:09 | 21:02
| 06:50 | 05:46
| 20:11 | 21:04
| 06:48 | 05:44
| 20:13 | 21:05
| 06:45 | 05:42
| 20:15 | 21:07
| 06:43 | 05:40
| 20:16 | 21:09
|06:41 | 05:39
| 20:18 | 21:10
1 06:38 | 05:37
120220 | 21:12
1 06:36 | 05:35
120:22 | 21:13
| 06:34 | 05:34
| 20:23 | 21:15
106:32 | 05:32
120:25 | 21:17
106:29 | 05:30
12027 | 21:18
106:27 | 05:29
| 20:29 | 21:20
106:25 | 05:27
120:30 | 21:21
106:23 | 05:26
| 20:32 | 21:23
106:20 | 05:24
120:3¢ | 21:24
| 06:18 | 05:23
| 20:36 | 21:26
| 06:16 | 05:22
120:38 | 21:27
| 06:14 | 05:20
| 20:39 | 21:29
|06:12 | 05:19
120:41 | 21:30
106:10 | 05:18
| 20:43 | 21:32
| 06:08 | 05:17
120:45 | 21:33
| 06:05 | 05:16
|20:46 | 21:34
| 06:03 | 05:14
120:48 | 21:36
| 06:01 | 05:13
120:50 | 21:37
| 05:59 | 05:12
120:51 | 21:38
| | 05:11
| | 21:40
| 418 | 489
| |

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

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

Tag im Monat Sonnenaufgang  (SS:MM)
Sonnenuntergang (SS:MM) Minuten mit Schatten
windPRO 3.5.587 by EMD International A/S, Tel. +45 69 16 48 50, d

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

15.09.2022 09:18 / 5 windPRO ‘
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Lizenzierter Anwender:
KOTTER Consulting Engineers GmbH & Co. KG
Bonifatiusstr. 400
DE-48432 Rheine
+49 5971 9710-31
André Raming / a.raming@koetter-consulting.com

Berechnet:

15.09.2022 08:06/3.5.587

Berechnung: Schattenwurfausbreitung GesamtbelastungSchattenrezeptor: SR-03 - SR-03, Plaggenweg 2, 49377 Vechta
Annahmen fiir Schattenwurfberechnung

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

Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung

Die Windenergieanlage/n ist/sind immer in Betrieb

| Juli
1 05:07
| 21:55
2] 05:08
| 21:55
3| 05:08
| 21:54
4| 05:09
| 21:54
5] 05:10
| 21:53
6| 05:11
| 21:53
7] 05:12
| 21:52

8 05:13
| 21:52
9| 05:14
| 21:51

10 | 05:15
| 21:50
11| 05:16
| 21:49

12 | 05:17
| 21:48
13| 05:18
| 21:47

14 | 05:19
| 21:46

15 | 05:21
| 21:45

16 | 05:22
| 21:44

17 | 05:23
| 21:43

18 | 05:24
| 21:42

19 | 05:26
| 21:41

20 | 05:27
| 21:40
21| 05:28
| 21:38

22 | 05:30
| 21:37
23| 05:31
| 21:36
24| 05:33
| 21:34

25 | 05:34
| 21:33

26 | 05:36
| 21:31
27| 05:37
| 21:30

28 | 05:39
| 21:28

29 | 05:40
| 21:27
30 | 05:42
| 21:25

31 05:43
| 21:24
Sonnenscheinstunden | 506

astr.max.mogl.Beschattung |

| August

| SeptembefOktober
| 06:36 | 07:27
| 20:18 | 19:07
| 06:38 | 07:29
| 20:16 | 19:04
| 06:40 | 07:31
| 20:13 | 19:02
| 06:41 | 07:32
| 20:11 | 19:00
| 06:43 | 07:34
| 20:09 | 18:57
| 06:45 | 07:36
| 20:06 | 18:55
| 06:46 | 07:38
| 20:04 | 18:53
| 06:48 | 07:39
| 20:02 | 18:50
] 06:50 | 07:41
| 19:59 | 18:48
| 06:52 | 07:43
|19:57 | 18:46
| 06:53 | 07:45
| 19:55 | 18:43
| 06:55 | 07:46
| 19:52 | 18:41
| 06:57 | 07:48
| 19:50 | 18:39
| 06:58 | 07:50
| 19:47 | 18:37
| 07:00 | 07:52
|19:45 | 18:34
| 07:02 | 07:53
| 19:43 | 18:32
| 07:03 | 07:55
| 19:40 | 18:30
| 07:05 | 07:57
|19:38 | 18:28
| 07:07 | 07:59
19:35 | 18:26
| 07:08 | 08:01
119:33 | 18:23
| 07:10 | 08:02
119:31 | 18:21
|07:12 | 08:04
| 19:28 | 18:19
|07:13 | 08:06
|19:26 | 18:17
| 07:15 | 08:08
| 19:23 | 18:15
|07:17 | 07:10
|19:21 | 17:13
| 07:19 | 07:12
119:19 | 17:11
| 07:20 | 07:13
19:16 | 17:09
| 07:22 | 07:15
|19:14 | 17:07
| 07:24 | 07:17
119:12 | 17:05
| 07:25 | 07:19
119:09 | 17:03
| | 07:21
| | 17:01
| 381 | 330
| |

15

20

24

27

30

32

151

| November

| 07:23

| 16:59 33
| 07:25
|16:57 35
| 07:26

| 16:55 36
| 07:28

| 16:53 37
| 07:30
|16:51 37
| 07:32

| 16:50 38
| 07:34

| 16:48 39
| 07:36

| 16:46 39
| 07:38

| 16:44 39
| 07:39

| 16:43 38
| 07:41
|16:41 38
| 07:43

| 16:40 38
| 07:45

| 16:38 37
| 07:47

| 16:36 37
| 07:48

| 16:35 35
| 07:50

| 16:33 35
| 07:52

| 16:32 34
| 07:54

| 16:31 32
| 07:56
|16:229 31
| 07:57
|16:28 30
| 07:59

| 16:27 28
| 08:01
|16:26 25
| 08:03

| 16:24 24
| 08:04
|16:223 20

15:36 (WEA 5) | 08:06
15:39 (WEA 5) | 16:22
15:30 (WEA 5) | 08:07
15:45 (WEA 5) | 16:21
15:27 (WEA 5) | 08:09
15:47 (WEA 5) | 16:20
15:25 (WEA 5) | 08:11
15:49 (WEA 5) | 16:19
15:23 (WEA 5) | 08:12
15:50 (WEA 5) | 16:18
15:22 (WEA 5) | 08:14
15:52 (WEA 5) | 16:18
15:21 (WEA 5) |
15:53 (WEA 5) |

| 263

|

17

20

23

21

931

| Dezember

15:20 (WEA 5) | 08:15
15:53 (WEA 5) | 16:17
15:19 (WEA 5) | 08:17
15:54 (WEA 5) | 16:16
15:19 (WEA 5) | 08:18
15:55 (WEA 5) | 16:16
15:18 (WEA 5) | 08:20
15:55 (WEA 5) | 16:15
15:18 (WEA 5) | 08:21
15:55 (WEA 5) | 16:14
15:18 (WEA 5) | 08:22
15:56 (WEA 5) | 16:14
15:17 (WEA 5) | 08:24
15:56 (WEA 5) | 16:13
15:17 (WEA 5) | 08:25
15:56 (WEA 5) | 16:13
15:17 (WEA 5) | 08:26
15:56 (WEA 5) | 16:13
15:18 (WEA 5) | 08:27
15:56 (WEA 5) | 16:13
15:18 (WEA 5) | 08:28
15:56 (WEA 5) | 16:12
15:18 (WEA 5) | 08:29
15:56 (WEA 5) | 16:12
15:19 (WEA 5) | 08:30
15:56 (WEA 5) | 16:12
15:19 (WEA 5) | 08:31
15:56 (WEA 5) | 16:12
15:20 (WEA 5) | 08:32
15:55 (WEA 5) | 16:12
15:20 (WEA 5) | 08:33
15:55 (WEA 5) | 16:12
15:21 (WEA 5) | 08:34
15:55 (WEA 5) | 16:12
15:22 (WEA 5) | 08:35
15:54 (WEA 5) | 16:13
15:23 (WEA 5) | 08:35
15:54 (WEA 5) | 16:13
15:24 (WEA 5) | 08:36
15:54 (WEA 5) | 16:13
15:25 (WEA 5) | 08:37
15:53 (WEA 5) | 16:14
15:27 (WEA 5) | 08:37
15:52 (WEA 5) | 16:14
15:28 (WEA 5) | 08:38
15:52 (WEA 5) | 16:15
15:29 (WEA 5) | 08:38
15:49 (WEA 5) | 16:15
15:31 (WEA 5) | 08:39
15:48 (WEA 5) | 16:16
14:25 (WEA 4) | 08:39
15:47 (WEA 5) | 16:17
14:22 (WEA 4) | 08:39
15:46 (WEA 5) | 16:17
14:20 (WEA 4) | 08:39
14:36 (WEA 4) | 16:18
14:19 (WEA 4) | 08:39
14:38 (WEA 4) | 16:19
14:19 (WEA 4) | 08:40
14:40 (WEA 4) | 16:20
| 08:40
| 16:21
| 240
|

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

Zeitpunkt (SS:MM) Schattenanfang

Zeitpunkt (SS:MM) Schattenende

Tag im Monat Sonnenaufgang  (SS:MM)
Sonnenuntergang (SS:MM) Minuten mit Schatten
windPRO 3.5.587 by EMD International A/S, Tel. +45 69 16 48 50, d

.com, wir dk

24
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27

27
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31

32
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34

34

34

35

34

34

35

35

35

35

35

35

35

34

34

34

34

33

33

1005

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

14:17 (WEA 4)
14:41 (WEA 4)
14:17 (WEA 4)
14:42 (WEA 4)
14:17 (WEA 4)
14:44 (WEA 4)
14:17 (WEA 4)
14:44 (WEA 4)
14:17 (WEA 4)
14:46 (WEA 4)
14:17 (WEA 4)
14:46 (WEA 4)
14:16 (WEA 4)
14:47 (WEA 4)
14:17 (WEA 4)
14:48 (WEA 4)
14:17 (WEA 4)
14:49 (WEA 4)
14:17 (WEA 4)
14:49 (WEA 4)
14:17 (WEA 4)
14:50 (WEA 4)
14:17 (WEA 4)
14:50 (WEA 4)
14:17 (WEA 4)
14:51 (WEA 4)
14:17 (WEA 4)
14:51 (WEA 4)
14:18 (WEA 4)
14:52 (WEA 4)
14:18 (WEA 4)
14:53 (WEA 4)
14:19 (WEA 4)
14:53 (WEA 4)
14:20 (WEA 4)
14:54 (WEA 4)
14:19 (WEA 4)
14:54 (WEA 4)
14:20 (WEA 4)
14:55 (WEA 4)
14:20 (WEA 4)
14:55 (WEA 4)
14:21 (WEA 4)
14:56 (WEA 4)
14:21 (WEA 4)
14:56 (WEA 4)
14:22 (WEA 4)
14:57 (WEA 4)
14:22 (WEA 4)
14:57 (WEA 4)
14:23 (WEA 4)
14:57 (WEA 4)
14:23 (WEA 4)
14:57 (WEA 4)
14:24 (WEA 4)
14:58 (WEA 4)
14:24 (WEA 4)
14:58 (WEA 4)
14:25 (WEA 4)
14:58 (WEA 4)
14:26 (WEA 4)
14:59 (WEA 4)
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Lizenzierter Anwender:

KOTTER Consulting Engineers GmbH & Co. KG

Bonifatiusstr. 400
DE-48432 Rheine

+49 5971 9710-31
André Raming / a.raming@koetter-consulting.com

Berechnet:

15.09.2022 08:06/3.5.587

Die dargestellten Zeiten sind die astronomisch maximal mégliche Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint téglich von Sonnenauf- bis -untergang
Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb
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2
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Sonnenscheinstunden
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Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergegeben (!

|Januar

| 08:40
| 16:22
| 08:39

| 16:23
3

08:39
16:24
08:39
16:26
08:39
| 16:27
| 08:38
16:28
08:38
16:29
08:38
16:31
08:37
| 16:32
| 08:36
16:34
08:36
16:35
08:35
16:37
| 08:34
| 16:38
08:34
16:40
08:33
16:41
08:32
16:43
| 08:31
| 16:44
08:30
16:46
08:29
16:48
08:28
| 16:50
| 08:27
16:51
08:25
16:53
08:24
16:55
08:23
| 16:57
| 08:22
16:58
08:20
17:00
08:19
17:02
| 08:17
| 17:04
08:16
17:06
08:14
17:08
08:13
17:10
| 255
|

26

27

27

27

27

28

28

27

27

27

27

26
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35

41

46

49

50

52

53

53

53

51

44

45

47

49

50

52
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54
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Tag im Monat  Sonnenaufgang

Sonnenuntergang (SS:MM)

| Februar

14:34 (WEA 3) |
15:00 (WEA 3) |
14:34 (WEA 3) |
15:01 (WEA 3) |
14:34 (WEA 3)
15:01 (WEA 3)
14:35 (WEA 3)
15:02 (WEA 3)
14:36 (WEA 3)
15:03 (WEA 3) |
14:35 (WEA 3)
15:03 (WEA 3)
14:35 (WEA 3)
15:03 (WEA 3)
14:37 (WEA 3)
15:04 (WEA 3)
14:37 (WEA 3)
15:04 (WEA 3)
14:37 (WEA3) |
15:04 (WEA 3)
14:37 (WEA 3)
15:04 (WEA 3)
14:39 (WEA 3)
15:05 (WEA 3)
14:39 (WEA 3)
15:06 (WEA 3) |
14:40 (WEA 3)
15:50 (WEA 4)
14:41 (WEA 3)
15:54 (WEA 4)
14:41 (WEA 3)
15:57 (WEA 4)
14:41 (WEA 3) |
15:58 (WEA 4) |
14:43 (WEA 3)
16:00 (WEA 4)
14:44 (WEA 3)
16:02 (WEA 4)
14:45 (WEA 3)
16:04 (WEA 4) |
14:46 (WEA 3) |
16:05 (WEA 4)
14:48 (WEA 3)
16:07 (WEA 4)
14:51 (WEA 3)
16:09 (WEA 4)
15:26 (WEA 4)
16:10 (WEA 4) |
15:26 (WEA 4)
16:11 (WEA 4)
15:25 (WEA 4)
16:12 (WEA 4)
15:25 (WEA 4)
16:14 (WEA 4)
15:24 (WEA 4) |
16:14 (WEA 4) |
15:23 (WEA 4)
16:15 (WEA 4)
15:24 (WEA 4)
16:16 (WEA 4)
15:23 (WEA 4)
16:17 (WEA 4)

(S5:MM)

windPRO 3.5.587 by EMD International A/S, Tel. +45 69 16 48 50,

08:11
17:11
08:10
17:13
08:08
17:15
08:06
17:17
08:05
17:19
08:03
17:21
08:01
17:23
07:59
17:25
07:58
17:27
07:56
17:29
07:54
17:31
07:52
17:33
07:50
17:34
07:48
17:36
07:46
17:38
07:44
17:40
07:42
17:42
07:40
17:44
07:38
17:46
07:36
17:48
07:34
17:50
07:32
17:52
07:29
17:53
07:27
17:55
07:25
17:57
07:23
17:59
07:21
18:01
07:19
18:03

276
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57
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59
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58
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53

52

50

48

45

43

40

36

32

27

1464

Minuten mit Schatten

| Marz

15:22 (WEA 4) |
16:17 (WEA 4) |
15:22 (WEA 4) |
16:17 (WEA 4) |
15:

1
1!
1
1!
1
1
1
1!
1
1!

16:20 (WEA 4)
15:21 (WEA 4)
16:20 (WEA 4)
15;

16:20 (WEA 4)
15:23 (WEA 4)
16:20 (WEA 4)
15:23 (WEA 4) |

1
1
1
1!
1
1!
1

N
=
@
=

&

15:26 (WEA 4) |
16:16 (WEA 4)

16:15 (WEA 4)
15:29 (WEA 4)
16

1
1
1
1
1!
1
1!
1

15:38 (WEA 4) |
16:05 (WEA 4) |

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

07:16
18:05
07:14
18:07
07:12
18:08
07:10
18:10
07:07
18:12
07:05
18:14
07:03
18:16
07:00
18:18
06:58
18:19
06:56
18:21
06:54
18:23
06:51
18:25
06:49
18:27
06:47
18:29
06:44
18:30
06:42
18:32
06:39
18:34
06:37
18:36
06:35
18:37
06:32
18:39
06:30
18:41
06:28
18:43
06:25
18:45
06:23
18:46
06:21
18:48
06:18
18:50
06:16
18:52
06:13
18:53
07:11
19:55
07:09
19:57
07:06
19:59
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25
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35

37

41

43

45

46

48

50

50

51

51

52

52

52

52

51

50

49

48

47

1097

| April

15:42 (WEA 4) | 07:04
16:00 (WEA 4) | 20:01

| 07:02

| 20:02
06:59
20:04
06:57
20:06
06:55
| 20:08
| 06:52
20:09
17:30 (WEA 5) | 06:50
17:34 (WEA 5) | 20:11
17:23 (WEA 5) | 06:48
17:41 (WEA 5) | 20:13
17:20 (WEA 5) | 06:45
17:45 (WEA'5) | 20:15
17:16 (WEA'5) | 06:43
17:46 (WEA'5) | 20:16
17:14 (WEA 5) | 06:41
17:49 (WEA 5) | 20:18
17:12 (WEA 5) | 06:38
17:49 (WEA 5) | 20:20
17:10 (WEA'5) | 06:36
17:51 (WEA'5) | 20:22
17:09 (WEA 5) | 06:34
17:52 (WEA 5) | 20:23
17:07 (WEA 5) | 06:32
17:52 (WEA 5) | 20:25
17:07 (WEA 5) | 06:29
17:53 (WEA 5) | 20:27
17:06 (WEA 5) | 06:27
17:54 (WEA'5) | 20:29
17:04 (WEA 5) | 06:25
17:54 (WEA 5) | 20:30
17:04 (WEA 5) | 06:23
17:54 (WEA 5) | 20:32
17:03 (WEA 5) | 06:20
17:54 (WEA 5) | 20:34
17:03 (WEA'5) | 06:18
17:54 (WEA'5) | 20:36
17:03 (WEA 5) | 06:16
17:55 (WEA 5) | 20:38
17:02 (WEA 5) | 06:14
17:54 (WEA 5) | 20:39
17:02 (WEA 5) | 06:12
17:54 (WEA 5) | 20:41
17:01 (WEA'5) | 06:10
17:53 (WEA'5) | 20:43
17:01 (WEA 5) | 06:08
17:53 (WEA 5) | 20:45
17:02 (WEA 5) | 06:06
17:53 (WEA 5) | 20:46
17:01 (WEA 5) | 06:03
17:51 (WEA'5) | 20:48
18:02 (WEA 5) | 06:01
18:51 (WEA 5) | 20:50
18:02 (WEA 5) | 05:59
18:50 (WEA 5) | 20:51
18:02 (WEA 5)
18:49 (WEA 5)

| 418
|

45

43

40

38

34

30

26

20

285

zeit wie

):

18:03 (WEA 5) | 05:57
18:48 (WEA 5) | 20:53
18:04 (WEA 5) | 05:55
18:47 (WEA 5) | 20:55
18:05 (WEA 5) | 05:53
18:45 (WEA 5) | 20:57
18:06 (WEA 5) | 05:52
18:44 (WEA 5) | 20:58
18:08 (WEA 5) | 05:50
18:42 (WEA 5) | 21:00
18:09 (WEA 5) | 05:48
18:39 (WEA 5) | 21:02
18:11 (WEA 5) | 05:46
18:37 (WEA 5) | 21:04
18:14 (WEA 5) | 05:44
18:34 (WEA 5) | 21:05
18:19 (WEA 5) | 05:42
18:28 (WEA 5) | 21:07
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89

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

|Juni

| 05:10
| 21:41
| 05:10
| 21:42
05:09
21:43
05:08
21:44
05:07
| 21:45
| 05:07
21:46
05:06
21:47
05:05
21:48
05:05
| 21:49
| 05:04
21:50
05:04
21:50
05:04
21:51
| 05:03
| 21:52
05:03
21:52
05:03
21:53
05:03
21:54
| 05:03
| 21:54
05:03
21:54
05:03
21:55
05:03
| 21:55
| 05:03
21:55
05:03
21:56
05:03
21:56
05:04
| 21:56
| 05:04
21:56
05:04
21:56
05:05
21:56
| 05:05
| 21:56
05:06
21:56
05:06
21:55

| 503
|
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Die dargestellten Zeiten sind die astronomisch maximal mégliche Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint téglich von Sonnenauf- bis -untergang
Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb

| November

48

47

45

48

45

42

27

26

1506

| Dezember

14:51 (WEA 4) | 08:15
15:50 (WEA 4) | 16:17
14:51 (WEA 4) | 08:17
15:50 (WEA 4) | 16:16
14:51 (WEA 4) | 08:18
15:50 (WEA 4) | 16:16
14:51 (WEA 4) | 08:20
15:50 (WEA 4) | 16:15
14:51 (WEA 4) | 08:21
15:49 (WEA 4) | 16:14
14:51 (WEA 4) | 08:22
15:49 (WEA 4) | 16:14
14:52 (WEA 4) | 08:24
15:49 (WEA 4) | 16:14
14:52 (WEA 4) | 08:25
15:49 (WEA 4) | 16:13
14:53 (WEA 4) | 08:26
15:48 (WEA 4) | 16:13
14:53 (WEA 4) | 08:27
15:48 (WEA 4) | 16:13
14:54 (WEA 4) | 08:28
15:47 (WEA 4) | 16:12
14:54 (WEA 4) | 08:29
15:47 (WEA 4) | 16:12
14:55 (WEA 4) | 08:30
15:46 (WEA 4) | 16:12
14:56 (WEA 4) | 08:31
15:46 (WEA 4) | 16:12
14:57 (WEA 4) | 08:32
15:45 (WEA 4) | 16:12
14:58 (WEA 4) | 08:33
15:45 (WEA 4) | 16:12
14:59 (WEA 4) | 08:34
15:44 (WEA 4) | 16:12
15:00 (WEA 4) | 08:35
15:44 (WEA 4) | 16:13
14:25 (WEA 3) | 08:35
15:43 (WEA 4) | 16:13
14:23 (WEA 3) | 08:36
15:42 (WEA 4) | 16:13
14:22 (WEA 3) | 08:37
15:41 (WEA 4) | 16:14
14:21 (WEA 3) | 08:37
15:41 (WEA 4) | 16:14
14:21 (WEA 3) | 08:38
15:40 (WEA 4) | 16:15
14:20 (WEA 3) | 08:38
15:38 (WEA 4) | 16:15
14:20 (WEA 3) | 08:39
15:36 (WEA 4) | 16:16
14:20 (WEA 3) | 08:39
15:35 (WEA 4) | 16:17
14:20 (WEA 3) | 08:39
15:33 (WEA 4) | 16:17
14:19 (WEA 3) | 08:39
15:29 (WEA 4) | 16:18
14:19 (WEA 3) | 08:39
14:46 (WEA 3) | 16:19
14:20 (WEA 3) | 08:40
14:46 (WEA 3) | 16:20
08:40
16:21
| 240
|

| Juli |August | September | Oktober
1]05:07 | 05:45 | 06:36 | 07:27 17:51 (WEA 5) | 07:23
| 21:55 | 21:22 | 20:18 | 19:07 39  18:30 (WEA5) | 16:59
2 05:08 | 05:46 | 06:38 | 07:29 17:51 (WEA'5) | 07:25
| 21:55 | 21:20 | 20:16 | 19:04 36  18:27 (WEA5) | 16:57
305:08 05:48 06:40 18:17 (WEA5) | 07:31 17:53 (WEA'5) | 07:26
21:54 21:18 20:13 9 18:26 (WEAS)[19:02 32  18:25(WEAS) | 16:55
4] 05:09 05:50 06:41 18:12 (WEA 5) | 07:32 17:55 (WEA 5) | 07:28
21:54 21:17 20:11 19 18:31 (WEAS5)|19:00 28  18:23 (WEA5) | 16:53
5]05:10 05:51 06:43 18:07 (WEA 5) | 07:34 17:58 (WEA 5) | 07:30
| 21:53 | 21:15 | 20:09 26 18:33 (WEA5) | 18:57 22 18:20 (WEA5) | 16:51
605:11 | 05:53 | 06:45 18:05 (WEA 5) | 07:36 18:02 (WEA 5) | 07:32
21:53 21:13 20:06 30 18:35(WEAS) | 18:55 13 18:15(WEA5) | 16:50
71 05:12 05:55 06:47 18:03 (WEA 5) | 07:38 07:34
21:52 21:11 20:04 34 18:37 (WEAS) | 18:53 16:48
8]05:13 05:56 06:48 18:00 (WEA 5) | 07:39 07:36
21:51 21:09 20:02 38  18:38 (WEA5) | 18:50 16:46
9 05:14 05:58 06:50 17:59 (WEA 5) | 07:41 07:38
| 21:51 | 21:07 | 19:59 40  18:39 (WEA5) | 18:48 | 16:44
10 | 05:15 | 05:59 | 06:52 17:58 (WEA 5) | 07:43 | 07:39
21:50 21:05 19:57 42 18:40 (WEA 5) | 18:46 16:43
11| 05:16 06:01 06:53 17:56 (WEA 5) | 07:45 07:41
21:49 21:03 19:55 44 18:40 (WEA5) | 18:44 16:41
12 ] 05:17 06:03 06:55 17:55 (WEA 5) | 07:46 16:18 (WEA 4) | 07:43
21:48 21:01 19:52 46 18:41 (WEA5) | 18:41 12 16:30 (WEA 4) | 16:40
131 05:18 | 06:04 | 06:57 17:53 (WEA 5) | 07:48 16:13 (WEA 4) | 07:45
| 21:47 | 20:59 | 19:50 48  18:41 (WEA5) | 18:39 22 16:35(WEA4) | 16:38
14| 05:19 06:06 06:58 17:52 (WEA 5) | 07:50 16:09 (WEA 4) | 07:47
21:46 20:57 19:47 49 18:41 (WEAS) | 18:37 29  16:38 (WEA4) | 16:36
15 | 05:21 06:08 07:00 17:52 (WEA 5) | 07:52 16:07 (WEA 4) | 07:48
21:45 20:55 19:45 50 18:42 (WEAS5) | 18:34 33  16:40 (WEA 4) | 16:35
16 | 05:22 06:09 07:02 17:50 (WEA 5) | 07:53 16:04 (WEA 4) | 07:50
21:44 20:53 19:43 51  18:41 (WEA5) | 18:32 38  16:42 (WEA4) | 16:33
171 05:23 | 06:11 | 07:03 17:50 (WEA 5) | 07:55 16:03 (WEA 4) | 07:52
| 21:43 | 20:51 | 19:40 51  18:41 (WEA5) | 18:30 41 16:44 (WEA 4) | 16:32
18 | 05:24 06:13 07:05 17:49 (WEA'5) | 07:57 16:01 (WEA 4) | 07:54
21:42 20:49 19:38 52 18:41 (WEAS5) | 18:28 44  16:45 (WEA4) | 16:31
19 | 05:26 06:14 07:07 17:48 (WEA 5) | 07:59 15:59 (WEA 4) | 07:56
21:41 20:47 19:35 52 18:40 (WEAS5) | 18:26 47  16:46 (WEA 4) | 16:29
20 | 05:27 06:16 07:08 17:48 (WEA 5) | 08:01 15:58 (WEA 4) | 07:57
| 21:40 | 20:45 | 19:33 52 18:40 (WEA5) | 18:23 49  16:47 (WEA 4) | 16:28
2105:28 | 06:18 | 07:10 17:48 (WEA 5) | 08:02 15:56 (WEA 4) | 07:59
21:38 20:43 19:31 52 18:40 (WEAS) | 18:21 51  16:47 (WEA 4) | 16:27
22 05:30 06:20 07:12 17:47 (WEA 5) | 08:04 15:55 (WEA 4) | 08:01
21:37 20:40 19:28 52 18:39 (WEAS5) | 18:19 52  16:47 (WEA4) | 16:26
23] 05:31 06:21 07:13 17:47 (WEA 5) | 08:06 15:54 (WEA 4) | 08:02
21:36 20:38 19:26 52 18:39 (WEAS5) | 18:17 54  16:48 (WEA4) | 16:24
241 05:33 06:23 07:15 17:48 (WEA 5) | 08:08 15:53 (WEA 4) | 08:04
| 21:34 | 20:36 | 19:23 50 18:38 (WEAS) | 18:15 55  16:48 (WEA4) | 16:23
251 05:34 | 06:25 | 07:17 17:47 (WEA'5) | 07:10 14:53 (WEA 4) | 08:06
21:33 20:34 19:21 50 18:37 (WEAS5) | 17:13 56  15:49 (WEA 4) | 16:22
26 | 05:36 06:26 07:19 17:47 (WEA 5) | 07:12 14:52 (WEA 4) | 08:07
21:31 20:32 19:19 49  18:36 (WEAS5) | 17:11 57  15:49 (WEA4) | 16:21
27 05:37 06:28 07:20 17:48 (WEA 5) | 07:13 14:52 (WEA 4) | 08:09
21:30 20:29 19:16 47 18:35(WEAS5) |17:09 57  15:49 (WEA4) | 16:20
28 | 05:39 | 06:30 | 07:22 17:49 (WEA 5) | 07:15 14:51 (WEA 4) | 08:11
| 21:28 | 20:27 | 19:14 45  18:34 (WEA5) | 17:07 59  15:50 (WEA 4) | 16:19
29 | 05:40 06:31 07:24 17:49 (WEA5) | 07:17 14:51 (WEA 4) | 08:12
21:27 20:25 19:12 43 18:32(WEAS5) [17:05 59  15:50 (WEA4) | 16:19
30 | 05:42 06:33 07:25 17:50 (WEA 5) | 07:19 14:51 (WEA 4) | 08:14
21:25 20:23 19:09 41  18:31 (WEAS5) |17:03 59  15:50 (WEA 4) | 16:18
31]05:43 06:35 07:21 14:51 (WEA 4)
21:24 20:20 17:01 59  15:50 (WEA 4)
Sonnenscheinstunden | 506 | 456 | 381 | |
astr.max.mdgl.Beschattung | | | 1214 | 1103 |
Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergegeben ( zeit wie
Tag im Monat Sonnenaufgang  (SS:MM) Zeitpunkt (SS:MM) Schattenanfang

Sonnenuntergang (SS:MM)

windPRO 3.5.587 by EMD International A/S, Tel. +45 69 16 48 50,

Minuten mit Schatten

Zeitpunkt (SS:MM) Schattenende

.com,

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

):

27

27

27

27

27

27

27

27

27

27

27

27

27

27

26

27

26

26

26

26

26

26

26

26

26

26

26

27

26

27

27

824

14:19 (WEA 3)
14:46 (WEA 3)
14:20 (WEA 3)
14:47 (WEA 3)
14:21 (WEA 3)
14:48 (WEA 3)
14:21 (WEA 3)
14:48 (WEA 3)
14:21 (WEA 3)
14:48 (WEA 3)
14:22 (WEA 3)
14:49 (WEA 3)
14:22 (WEA 3)
14:49 (WEA 3)
14:23 (WEA 3)
14:50 (WEA 3)
14:23 (WEA 3)
14:50 (WEA 3)
14:23 (WEA 3)
14:50 (WEA 3)
14:24 (WEA 3)
14:51 (WEA 3)
14:24 (WEA 3)
14:51 (WEA 3)
14:24 (WEA 3)
14:51 (WEA 3)
14:25 (WEA 3)
14:52 (WEA 3)
14:26 (WEA 3)
14:52 (WEA 3)
14:26 (WEA 3)
14:53 (WEA 3)
14:27 (WEA 3)
14:53 (WEA 3)
14:28 (WEA 3)
14:54 (WEA 3)
14:28 (WEA 3)
14:54 (WEA 3)
14:28 (WEA 3)
14:54 (WEA 3)
14:28 (WEA 3)
14:54 (WEA 3)
14:29 (WEA 3)
14:55 (WEA 3)
14:29 (WEA 3)
14:55 (WEA 3)
14:30 (WEA 3)
14:56 (WEA 3)
14:31 (WEA 3)
14:57 (WEA 3)
14:31 (WEA 3)
14:57 (WEA 3)
14:31 (WEA 3)
14:57 (WEA 3)
14:31 (WEA 3)
14:58 (WEA 3)
14:32 (WEA 3)
14:58 (WEA 3)
14:32 (WEA 3)
14:59 (WEA 3)
14:33 (WEA 3)
15:00 (WEA 3)

15.09.2022 09:18 / 8 windPRO w



Projekt:

R-2-2021-0491 WP am Standort Vechta

SHADOW - Kalender

Berechnung: Schattenwurfausbreitung GesamtbelastungSchattenrezeptor: SR-05 - SR-05, Kotterweg 2, 49377 Vechta

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

Die Sonne scheint téglich von Sonnenauf- bis -untergang

Seite 44 von 191 zum Bericht R-2-2021-0491.04

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

|Januar
1 08:40
| 1 2
2|0
| 1 23
3]0
|1 23
4| 0
| 1 24
50
| 16: 24
6] 08:
| 16: 24
7|0
| 16: 24
8|0
| 16: 24
9 08:
| 1 25
10 | 08:
| 16: 25
11| 08:
11 25
12| 0
| 1 26
13| O
|1 26
14 | 0O
| 1 25
15 | O
| 1 26
16 | 08:3
| 16: 25
17| 08:
| 1 24
18| 08:
| 16: 24
19 | 08:
| 16: 24
20 | Of
|1. 23
21 | 08:2:
| 16: 21
22 | Of
| 1 20
23| 0
|1 18
24 | 0
|1 16
25 | Of
| 1 12
26 | 0
|17: 8
27 | 08:
|1
28 | 0
| 17:
29 | 08:
| 17:
30 | 0
| 17:
3108
|17:
Sonnenscheinstunden | 255
astr.max.mogl.Beschattung | 581

Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergegeben (!

Tag im Monat  Sonnenaufgang
Sonnenuntergang

| Februar

15:05 (WEA 1) | 08:11
15:27 (WEA 1) | 17:11
15:05 (WEA 1) | 08:10
15:28 (WEA 1) | 17:13
15:05 (WEA 1) | 08:08
15:28 (WEA 1) | 17:15
15:05 (WEA 1) | 08:06
15:29 (WEA 1) | 17:17
15:05 (WEA 1) | 08:05
15:29 (WEA 1) | 17:19
15:06 (WEA 1) | 08:03
15:30 (WEA 1) | 17:21
15:06 (WEA 1) | 08:01
15:30 (WEA 1) | 17:23
15:07 (WEA 1) | 07:59
15:31 (WEA 1) | 17:25
15:07 (WEA 1) | 07:58
15:32 (WEA 1) | 17:27
15:07 (WEA 1) | 07:56
15:32 (WEA 1) | 17:29
15:07 (WEA 1) | 07:54
15:32 (WEA 1) | 17:31
15:08 (WEA 1) | 07:52
15:34 (WEA 1) | 17:32
15:08 (WEA 1) | 07:50
15:34 (WEA 1) | 17:34
15:09 (WEA 1) | 07:48
15:34 (WEA 1) | 17:36
15:09 (WEA 1) | 07:46
15:35 (WEA 1) | 17:38
15:09 (WEA 1) | 07:44
15:34 (WEA 1) | 17:40
15:10 (WEA 1) | 07:42
15:34 (WEA 1) | 17:42
15:10 (WEA 1) | 07:40
15:34 (WEA 1) | 17:44
15:11 (WEA 1) | 07:38
15:35 (WEA 1) | 17:46
15:12 (WEA 1) | 07:36
15:35 (WEA 1) | 17:48
15:13 (WEA 1) | 07:34
15:34 (WEA 1) | 17:50
15:14 (WEA 1) | 07:32
15:34 (WEA 1) | 17:52
15:16 (WEA 1) | 07:29
15:34 (WEA 1) | 17:53
15:16 (WEA 1) | 07:27
15:32 (WEA 1) | 17:55
15:19 (WEA 1) | 07:25
15:31 (WEA 1) | 17:57
15:21 (WEA 1) | 07:23
15:29 (WEA 1) | 17:59

| 07:21

| 18:01

| 07:19

| 18:03

|
|
|
|
|
|
| 276
|

(S5:MM)

(SS:MM) Minuten mit Schatten

windPRO 3.5.587 by EMD International A/S, Tel. +45 69 16 48 50, d:

10
14
18
20
2
24
25
26
26
26
26
26
2
25
23
2
19
16
12

13

17

460

o7:
11
16:18 (WEA 2) | 07 14
16:28 (WEA 2) | 18:07
16:17 (WEA 2) | 07:12
16:31 (WEA 2) | 18:08
16:15 (WEA 2) | 07:10
16:33 (WEA 2) | 18:10
16:14 (WEA 2) | 07:07
16:34 (WEA 2) | 18:12
16:13 (WEA 2) | 07:05
16:35 (WEA 2) | 18:14
16:12 (WEA 2) | 07:03
16:36 (WEA 2) | 18:16
16:11 (WEA 2) | 07:00
16:36 (WEA 2) | 18:18
16:11 (WEA 2) | 06:58
16:37 (WEA 2) | 18:19
16:11 (WEA 2) | 06:56
16:37 (WEA 2) | 18:21
16:11 (WEA 2) | 06:53
16:37 (WEA 2) | 18:23
16:11 (WEA 2) | 06:51
16:37 (WEA 2) | 18:25
16:11 (WEA 2) | 06:49
16:37 (WEA 2) | 18:27
16:11 (WEA 2) | 06:46
16:37 (WEA 2) | 18:28
16:12 (WEA 2) | 06:44
16:37 (WEA 2) | 18:30
16:13 (WEA 2) | 06:42
16:36 (WEA 2) | 18:32
16:14 (WEA 2) | 06:39
16:36 (WEA 2) | 18:34
16:15 (WEA 2) | 06:37
16:34 (WEA 2) | 18:36
16:17 (WEA 2) | 06:35
16:33 (WEA 2) | 18:37
16:18 (WEA 2) | 06:32
16:30 (WEA 2) | 18:39
] 06:30
| 18:41
| 06:28
| 18:43
| 06:25
| 18:45
| 06:23
| 18:46
17:12 (WEA 3) | 06:20
17:21 (WEA 3) | 18:48
17:10 (WEA 3) | 06:18
17:23 (WEA 3) | 18:50
17:09 (WEA 3) | 06:16
17:24 (WEA 3) | 18:52
17:07 (WEA 3) | 06:13
17:24 (WEA 3) | 18:53

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

Lizenzierter Anwender:

|
<
n

1 KOTT

I I ' CONSULTING ENGINEERS

KOTTER Consulting Engineers GmbH & Co. KG

Bonifatiusstr. 400
DE-48432 Rheine

+49 5971 9710-31
André Raming / a.raming@koetter-consulting.com

Berechnet:

15.09.2022 08:06/3.5.587

| April

17:07 (WEA 3) | 07:04

18 17:25 (WEA3) | 2 20
17:07 (WEA 3) | O
18 17:25 (WEA3) | 2 16
17:07 (WEA 3) | O
18 17:25 (WEA3) | 2 12
17:06 (WEA 3) | O
18 17:24 (WEA3) | 2 9
17:07 (WEA 3) | O
17 17:24 (WEA3) [ 20:08 13
17:08 (WEA 3) | 06:52
15 17:23(WEA3) [20:09 16
17:09 (WEA 3) | O
11 17:20 (WEA3) [ 20:11 19
17:13 (WEA 3) | 06:48
4 17:17 (WEA 3) | 20:13 22
25
26
27
27
27
26
17:55 (WEA 4)
9 18:04 (WEA 4) 25
17:52 (WEA 4)
14 18:06 (WEA 4) 24
17:50 (WEA 4) |
19 18:09 (WEA 4) | 2 22
17:48 (WEA 4) | 06:2
22 18:10 (WEA 4) | 20: 30 20
17:47 (WEA 4) | 06:2
25 18:12 (WEA 4) | 20: 3 16
17:45 (WEA 4) | O
28 18:13 (WEA4) | 20:34 12
17:45 (WEA 4) | 06:18
30 18:15 (WEA4) | 20:36
17:44 (WEA 4) | O
32 18:16 (WEA4) | 2
17:43 (WEA 4) | O
32 18:15 (WEA4) | 2
17:43 (WEA 4) | O
32 18:15 (WEA 4) | 2
17:42 (WEA 4) | O
32 18:14 (WEA4) | 2
17:43 (WEA 4) | O
31 18:14 (WEA 4) | 20:
17:43 (WEA 4) | 06:
31 18:14 (WEA4) | 2
17:43 (WEA 4) | O
29 18:12 (WEA4) | 20:48
18:44 (WEA 4) | 06:01
28 19:12 (WEA 4) | 20:50
18:45 (WEA 4) | 0!
26 19:11 (WEA4) | 20:51
18:45 (WEA 4) |
24 19:09 (WEA4) |
|
563 | 404
zeit wie ):

15.09.2022 09:18 / 9 windPRO w

18:47 (WEA 4) | 05:57
19:07 (WEA 4) | 20:53
18:49 (WEA 4) | 05:55
19:05 (WEA 4) | 20:55
18:51 (WEA 4) | 05:53
19:38 (WEA 5) | 20:57
19:31 (WEA 5) | 05:51
19:40 (WEA 5) | 20:58
19:29 (WEA 5) | 05:50
19:42 (WEA 5) | 21:00
19:27 (WEA 5) | 05:48
19:43 (WEA 5) | 21:02
19:26 (WEA 5) | 05:46
19:45 (WEA 5) | 21:03
19:25 (WEA 5) | 05:44
19:47 (WEA 5) | 21:05
19:23 (WEA 5) | 05:42
19:48 (WEA 5) | 21:07
19:23 (WEA 5) | 05:40
19:49 (WEA 5) | 21:09
19:23 (WEA 5) | 05:39
19:50 (WEA 5) | 21:10
19:23 (WEA 5) | 05:37
19:50 (WEA 5) | 21:12
19:22 (WEA 5) | 05:35
19:49 (WEA 5) | 21:13
19:22 (WEA 5) | 05:34
19:48 (WEA 5) | 21:15
19:23 (WEA 5) | 05:32
19:48 (WEA 5) | 21:17
19:23 (WEA 5) | 05:30
19:47 (WEA 5) | 21:18
19:24 (WEA 5) | 05:29
19:46 (WEA 5) | 21:20
19:24 (WEA 5) | 05:27
19:44 (WEA 5) | 21:21
19:26 (WEA 5) | 05:26
19:42 (WEA 5) | 21:23
19:28 (WEA 5) | 05:24
19:40 (WEA 5) | 21:24

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

| Juni



Projekt:

R-2-2021-0491 WP am Standort Vechta

SHADOW - Kalender

Berechnung: Schattenwurfausbreitung GesamtbelastungSchattenrezeptor: SR-05 - SR-05, Kotterweg 2, 49377 Vechta
Annahmen fiir Schattenwurfberechnung
Die dargestellten Zeiten sind die astronomisch maximal mégliche Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint téglich von Sonnenauf- bis -untergang
Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb

|3uli

~

w

IS

@

o

~
3

Sonnenscheinstunden

astr.max.mégl.Beschattung

Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergegeben (!

Tag im Monat

windPRO 3.5.587 by EMD International A/S, Tel. +45 69 16 48 50,

05:07
21:55
05:08
21:55
05:08
21:54
05:09
21:54

| August

05:45
21:22
05:46
21:20
05:48
21:18
05:50
21:17

Sonnenaufgang
Sonnenuntergang (SS:MM)

20

22

24

26

26

26

27

205

(S5:MM)

19:36 (WEA 5,
19:40 (WEA 5;
19:32 (WEA 5,
19:45 (WEA 5,
19:29 (WEA 5;
19:46 (WEA 5.
19:28 (WEA 5.
19:48 (WEA 5,
19:26 (WEA 5;
19:48 (WEA 5,
19:25 (WEA 5,
19:49 (WEA 5,
19:24 (WEA 5,
19:50 (WEA 5.
19:23 (WEA 5.
19:49 (WEA 5.
19:23 (WEA 5,
19:49 (WEA 5;
19:22 (WEA 5;
19:49 (WEA 5;

Minuten mit Schatten

| September
06:36
20:18 27
06:38
20:16 26
06:40
20:13 25
06:41
20:11 22
06:43
20:09 19
06:45
20:06 16
06:46
20:04 13
06:48
20:02 9
06:50
19:59 11
06:52
19:57 16
06:53
19:54 20
06:55
19:52 24
06:57
19:50 26
06:58
19:47 28
07:00
19:45 29
07:02
19:43 30
07:03
19:40 31
07:05
19:38 32
07:07
19:35 32
07:08
19:33 32
07:10
19:31 31
07:12
19:28 31
07:13
19:26 28
07:15
19:23 26
07:17
19:21 23
07:19
19:19 19
07:20
19:16 16
07:22
19:14 12
07:24
19:12 6
07:25
19:09
381
660

19:22 (WEA 5)
19:49 (WEA 5)
19:22 (WEA 5)
19:48 (WEA 5)
19:21 (WEA 5)
19:46 (WEA 5)
19:22 (WEA 5)
19:44 (WEA 5)
19:22 (WEA 5)
19:41 (WEA 5)
19:23 (WEA 5)
19:39 (WEA 5)
19:24 (WEA 5)
19:37 (WEA 5)
19:25 (WEA 5)
19:34 (WEA 5)
18:46 (WEA 4)
19:32 (WEA 5)
18:42 (WEA 4)
18:58 (WEA 4)
18:39 (WEA 4)
18:59 (WEA 4)
18:37 (WEA 4)
19:01 (WEA 4)
18:35 (WEA 4)
19:01 (WEA 4)
18:34 (WEA 4)
19:02 (WEA 4)
18:33 (WEA 4)
19:02 (WEA 4)
18:32 (WEA 4)
19:02 (WEA 4)
18:31 (WEA 4)
19:02 (WEA 4)
18:31 (WEA 4)
19:03 (WEA 4)
18:30 (WEA 4)
19:02 (WEA 4)
18:30 (WEA 4)
19:02 (WEA 4)
18:30 (WEA 4)
19:01 (WEA 4)
18:29 (WEA 4)
19:00 (WEA 4)
18:30 (WEA 4)
18:58 (WEA 4)
18:30 (WEA 4)
18:56 (WEA 4)
18:30 (WEA 4)
18:53 (WEA 4)
18:32 (WEA 4)
18:51 (WEA 4)
18:33 (WEA 4)
18:49 (WEA 4)
18:35 (WEA 4)
18:47 (WEA 4)
18:38 (WEA 4)
18:44 (WEA 4)

KOTTER

CONSULTING ENGINEERS

Seite 45 von 191 zum Bericht R-2-2021-0491.04

| Oktober

07:27

20

22

24

25

26

26

27

Lizenzierter Anwender:
KOTTER Consulting Engineers GmbH & Co. KG
Bonifatiusstr. 400
DE-48432 Rheine
+49 5971 9710-31
André Raming / a.raming@koetter-consulting.com

Berechnet:

15.09.2022 08:06/3.5.587

17:48 (WEA 3)
17:56 (WEA 3)
17:44 (WEA 3)
17:57 (WEA 3)
17:43 (WEA 3)
17:58 (WEA 3)
17:42 (WEA 3)
17:59 (WEA 3)
17:41 (WEA 3)
17:59 (WEA 3)
17:41 (WEA 3)
17:59 (WEA 3)
17:40 (WEA 3)
17:58 (WEA 3)
17:40 (WEA 3)
17:58 (WEA 3)
17:41 (WEA 3)
17:57 (WEA 3)
17:41 (WEA 3)
17:56 (WEA 3)
17:43 (WEA 3)
17:55 (WEA 3)
17:45 (WEA 3)
17:52 (WEA 3)

16:52 (WEA 2)
16:57 (WEA 2)
16:48 (WEA 2)
17:01 (WEA 2)
16:46 (WEA 2)
17:03 (WEA 2)
16:44 (WEA 2)
17:04 (WEA 2)
15:43 (WEA 2)
16:05 (WEA 2)
15:42 (WEA 2)
16:06 (WEA 2)
15:41 (WEA 2)
16:06 (WEA 2)
15:41 (WEA 2)
16:07 (WEA 2)
15:41 (WEA 2)
16:07 (WEA 2)
15:40 (WEA 2)
16:07 (WEA 2)
15:40 (WEA 2)
16:07 (WEA 2)

| November

07:23
16:59
07:25
16:57
07:26
16:55
07:28
16:53

26

25

25

23

22

20

20

21

23

24

24

24

25

26

25

26

26

500

zeit wie

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

):

15:41 (WEA 2)
16:07 (WEA 2)
15:41 (WEA 2)
16:06 (WEA 2)
15:41 (WEA 2)
16:06 (WEA 2)
15:42 (WEA 2)
16:05 (WEA 2)
15:43 (WEA 2)
16:05 (WEA 2)
15:44 (WEA 2)
16:04 (WEA 2)
15:45 (WEA 2)
16:02 (WEA 2)
15:47 (WEA 2)
16:01 (WEA 2)
15:49 (WEA 2)
15:59 (WEA 2)

14:54 (WEA 1)
15:02 (WEA 1)
14:52 (WEA 1)
15:04 (WEA 1)
14:50 (WEA 1)
15:06 (WEA 1)
14:50 (WEA 1)
15:08 (WEA 1)
14:49 (WEA 1)
15:09 (WEA 1)
14:49 (WEA 1)
15:10 (WEA 1)
14:48 (WEA 1)
15:11 (WEA 1)
14:48 (WEA 1)
15:12 (WEA 1)
14:47 (WEA 1)
15:11 (WEA 1)
14:48 (WEA 1)
15:12 (WEA 1)
14:48 (WEA 1)
15:13 (WEA 1)
14:48 (WEA 1)
15:14 (WEA 1)
14:48 (WEA 1)
15:13 (WEA 1)
14:48 (WEA 1)
15:14 (WEA 1)
14:49 (WEA 1)
15:15 (WEA 1)

| Dezember
08:15
16:17 25
08:17
16:16 25
08:18
16:16 25
08:20
16:15 25
08:21
16:14 24
08:22
16:14 24
08:24
16:13 24
08:25
16:13 23
08:26
16:13 23
08:27
16:13 23
08:28
16:12 22
08:29
16:12 22
08:30
16:12 21
08:31
16:12 21
08:32
16:12 21
08:33
16:12 20
08:34
16:12 20
08:35
16:13 20
08:35
16:13 20
08:36
16:13 20
08:37
16:14 20
08:37
16:14 20
08:38
16:15 20
08:38
16:15 20
08:39
16:16 19
08:39
16:17 20
08:39
16:17 20
08:39
16:18 21
08:39
16:19 21
08:40
16:20 21
08:40
16:21 22
240
672

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

15.09.2022 09:18 / 10 windPRO “



Projekt:

R-2-2021-0491 WP am Standort Vechta

SHADOW - Kalender

Berechnung: Schattenwurfausbreitung GesamtbelastungSchattenrezeptor: SR-05a - SR-05a, Kétterweg 4, 49377 Vechta
Annahmen fiir Schattenwurfberechnung

Seite 46 von 191 zum Bericht R-2-2021-0491.04

Lizenzierter Anwender:

|
<
n

1 KOTT

I I ' CONSULTING ENGINEERS

KOTTER Consulting Engineers GmbH & Co. KG
Bonifatiusstr. 400
DE-48432 Rheine
+49 5971 9710-31
André Raming / a.raming@koetter-consulting.com

Berechnet:

15.09.2022 08:06/3.5.587

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

Die Sonne scheint téglich von Sonnenauf- bis -untergang

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

|Januar
1 08:40
| 1 24
2|0
| 1 24
3]0
|1 24
4| 0
| 1 24
50
| 16: 23
6] 08:
| 16: 23
7|0
| 16: 22
8|0
| 16: 22
9 08:
| 1 2
10 | 08:
| 16: 20
11| 08:
|1 19
12| 0
| 1 19
13| O
|1 17
14 | 0O
|1 15
15 | O
| 1 13
16 | 08:3
| 16: 10
17| 08:
| 1 5
18| 08:
| 16:
19 | 08:
| 16::
20 | Of
|1.
21 | 08:2:
| 16:
22 | Of
| 1 7
23| 0
|1 12
24 | 0
11 15
25 | Of
| 1 18
26 | 0
117: 20
27 | 08:
11 21
28 | 0
| 17: 23
29 | 08:
| 17: 24
30 | 0
| 17: 24
3108
| 17: 26
Sonnenscheinstunden | 255
astr.max.mogl.Beschattung | 516

Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergegeben (!

Tag im Monat  Sonnenaufgang

Sonnenuntergang (SS:MM)

windPRO 3.5.587 by EMD International A/S, Tel. +45 69 16 48 50,

| Februar

14:48 (WEA 1) | 08:11
15:12 (WEA 1) | 17:11
14:48 (WEA 1) | 08:10
15:12 (WEA 1) | 17:13
14:48 (WEA 1) | 08:08
15:12 (WEA 1) | 17:15
14:49 (WEA 1) | 08:06
15:13 (WEA 1) | 17:17
14:49 (WEA 1) | 08:05
15:12 (WEA 1) | 17:19
14:50 (WEA 1) | 08:03
15:13 (WEA 1) | 17:21
14:51 (WEA 1) | 08:01
15:13 (WEA 1) | 17:23
14:52 (WEA 1) | 07:59
15:14 (WEA 1) | 17:25
14:52 (WEA 1) | 07:58
15:14 (WEA 1) | 17:27
14:53 (WEA 1) | 07:56
15:13 (WEA 1) | 17:29
14:54 (WEA 1) | 07:54
15:13 (WEA 1) | 17:31
14:55 (WEA 1) | 07:52
15:14 (WEA 1) | 17:32
14:56 (WEA 1) | 07:50
15:13 (WEA 1) | 17:34
14:58 (WEA 1) | 07:48
15:13 (WEA 1) | 17:36
14:59 (WEA 1) | 07:46
15:12 (WEA 1) | 17:38
15:00 (WEA 1) | 07:44
15:10 (WEA 1) | 17:40
15:03 (WEA 1) | 07:42
15:08 (WEA 1) | 17:42

| 07:40

| 17:44

| 07:38

| 17:46

| 07:36

| 17:48

| 07:34

| 17:50
15:58 (WEA 2) | 07:32
16:05 (WEA 2) | 17:52
15:56 (WEA 2) | 07:29
16:08 (WEA 2) | 17:53
15:55 (WEA 2) | 07:27
16:10 (WEA 2) | 17:55
15:54 (WEA 2) | 07:25
16:12 (WEA 2) | 17:57
15:53 (WEA 2) | 07:23
16:13 (WEA 2) | 17:59
15:53 (WEA 2) | 07:21
16:14 (WEA 2) | 18:01
15:52 (WEA 2) | 07:19
16:15 (WEA 2) | 18:03
15:51 (WEA2) |
16:15 (WEA 2) |
15:52 (WEA 2) |
16:16 (WEA2) |
15:51 (WEA2) |
16:17 (WEA 2) |

|

276

(S5:MM)

2
26
26
26
25
24
23
2
20

16

10
14
16
18
18
18
18
17
17

14

433

Minuten mit Schatten

| Mérz

15:51 (WEA 2) | 07:16
16:17 (WEA 2) | 18:05
15:51 (WEA 2) | 07:14
16:17 (WEA 2) | 18:07
15:52 (WEA 2) | 07:12
16:18 (WEA 2) | 18:08
15:52 (WEA 2) | 07:10
16:18 (WEA 2) | 18:10
15:52 (WEA 2) | 07:07
16:17 (WEA 2) | 18:12
15:53 (WEA 2) | 07:05
16:17 (WEA 2) | 18:14
15:53 (WEA 2) | 07:03
16:16 (WEA 2) | 18:16
15:54 (WEA 2) | 07:00
16:16 (WEA 2) | 18:18
15:55 (WEA 2) | 06:58
16:15 (WEA 2) | 18:19
15:57 (WEA 2) | 06:56
16:13 (WEA 2) | 18:21
15:59 (WEA 2) | 06:53
16:11 (WEA 2) | 18:23
16:02 (WEA 2) | 06:51
16:08 (WEA 2) | 18:25
| 06:49

| 18:27

| 06:46

| 18:28

| 06:44

18:30

16:58 (WEA 3) | 06:42
17:01 (WEA 3) | 18:32
16:55 (WEA 3) | 06:39
17:05 (WEA 3) | 18:34
16:53 (WEA 3) | 06:37
17:07 (WEA 3) | 18:36
16:52 (WEA 3) | 06:35
17:08 (WEA 3) | 18:37
16:50 (WEA 3) | 06:32
17:08 (WEA 3) | 18:39
16:50 (WEA 3) | 06:30
17:08 (WEA 3) | 18:41
16:50 (WEA 3) | 06:28
17:08 (WEA 3) | 18:43
16:50 (WEA 3) | 06:25
17:08 (WEA 3) | 18:45
16:51 (WEA 3) | 06:23
17:08 (WEA 3) | 18:46
16:50 (WEA 3) | 06:20
17:07 (WEA 3) | 18:48
16:52 (WEA 3) | 06:18
17:06 (WEA 3) | 18:50
16:53 (WEA 3) | 06:16
17:05 (WEA 3) | 18:52
16:55 (WEA 3) | 06:13
17:01 (WEA 3) | 18:53

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

23
27
27
27
27
17:40 (WEA 4)
8  17:48 (WEA 4) | 20: 27
17:36 (WEA 4) | O
13 17:49 (WEA4) | 20:11 27
17:34 (WEA 4) | 06:48
18 17:52 (WEA4) [ 20:13 25
17:32 (WEA 4) | 06:45
22 17:54 (WEA4) | 2 24
17:30 (WEA 4) | 06:43
25  17:55(WEA4) | 20:16 22
17:29 (WEA 4) | 06:41
28 17:57 (WEA 4) | 2 19
17:28 (WEA 4) | O
30 17:58 (WEA4) | 2 15
17:27 (WEA 4) | O
32 17:59 (WEA 4) | 20 9
17:27 (WEA 4) | O
32 17:59 (WEA4) | 2
17:26 (WEA 4) | O
32 17:58 (WEA4) | 2
17:26 (WEA 4) | 06:29
32 17:58 (WEA4) | 20:27
17:27 (WEA 4) | 06:27
31 17:58 (WEA4) | 2
17:26 (WEA 4) | 06:2
31 17:57 (WEA4) | 20: 30
17:26 (WEA 4) | 06:2
31 17:57 (WEA 4) | 20: 32
17:26 (WEA 4) | O
29 17:55 (WEA4) | 20:34
17:27 (WEA 4) | 06:18
28 17:55 (WEA 4) | 20:36
17:28 (WEA 4) | O
26 17:54 (WEA 4) | 20
17:29 (WEA 4) | O
22 17:51 (WEA4) | 2
17:31 (WEA 4) | O
18 17:49 (WEA4) | 2
17:33 (WEA 4) | O
13 17:46 (WEA 4) | 2
| o
| 20:
18:21 (WEA 5) | 06:
5 18:26 (WEA5) | 2
18:17 (WEA 5) | O
10 18:27 (WEA5) | 20:
19:15 (WEA 5) | 06
14 19:29 (WEA5) | 20:
19:14 (WEA'5) | 0!
17 19:31 (WEA5) | 20:51
19:12 (WEAS) |
20 19:32 (WEAS) |
|
567 | 299
zeit wie ):

15.09.2022 09:18 / 11 windPRO w

19:11 (WEA 5) | 05:57
19:34 (WEA 5) | 20:53
19:10 (WEA 5) | 05:55
19:37 (WEA 5) | 20:55
19:09 (WEA 5) | 05:53
19:36 (WEA 5) | 20:57
19:09 (WEA 5) | 05:51
19:36 (WEA 5) | 20:58
19:09 (WEA 5) | 05:50
19:36 (WEA 5) | 21:00
19:08 (WEA 5) | 05:48
19:35 (WEA 5) | 21:02
19:08 (WEA 5) | 05:46
19:35 (WEA 5) | 21:03
19:09 (WEA 5) | 05:44
19:34 (WEA 5) | 21:05
19:09 (WEA 5) | 05:42
19:33 (WEA 5) | 21:07
19:10 (WEA 5) | 05:40
19:32 (WEA 5) | 21:09
19:11 (WEA 5) | 05:39
19:30 (WEA 5) | 21:10
19:13 (WEA 5) | 05:37
19:28 (WEA 5) | 21:12
19:15 (WEA 5) | 05:35
19:24 (WEA 5) | 21:13

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

| Juni



Projekt:

R-2-2021-0491 WP am Standort Vechta

SHADOW - Kalender

Berechnung: Schattenwurfausbreitung GesamtbelastungSchattenrezeptor: SR-05a - SR-05a, Kétterweg 4, 49377 Vechta
Annahmen fiir Schattenwurfberechnung
Die dargestellten Zeiten sind die astronomisch maximal mégliche Beschattungsdauer, berechnet unter folgenden Annahmen:

Die Sonne scheint téglich von Sonnenauf- bis -untergang

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

~

w

IS

@

o

Sonnenscheinstunden
astr.max.mégl.Beschattung

Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergegeben (!

Tag im Monat

windPRO 3.5.587 by EMD International A/S, Tel. +45 69 16 48 50,

|3uli

05:07
21:55
05:08
21:55
05:08
21:54
05:09
21:54

Sonnenaufgang
Sonnenuntergang (SS:MM)

| August

05:45
21:22
05:46
21:20
05:48
21:18
05:50
21:17

19:16 (WEA 5)
19:26 (WEA 5)
19:12 (WEA 5)
19:27 (WEA 5)

(S5:MM)

| September

699

Minuten mit Schatten

19:10 (WEA 5)
19:29 (WEA 5)
19:09 (WEA 5)
19:31 (WEA 5)
19:07 (WEA 5)
19:31 (WEA 5)
19:06 (WEA 5)
19:31 (WEA 5)
19:05 (WEA 5)
19:31 (WEA 5)
19:04 (WEA 5)
19:31 (WEA 5)
19:04 (WEA 5)
19:32 (WEA 5)
19:03 (WEA 5)
19:31 (WEA 5)
19:03 (WEA 5)
19:30 (WEA 5)
19:03 (WEA 5)
19:30 (WEA 5)
19:03 (WEA 5)
19:27 (WEA 5)
19:04 (WEA 5)
19:25 (WEA 5)
19:04 (WEA 5)
19:22 (WEA 5)
19:05 (WEA 5)
19:20 (WEA 5)
19:07 (WEA 5)
19:18 (WEA 5)
19:09 (WEA 5)
19:15 (WEA 5)

18:22 (WEA 4)
18:33 (WEA 4)
18:18 (WEA 4)
18:35 (WEA 4)
18:16 (WEA 4)
18:37 (WEA 4)
18:14 (WEA 4)
18:39 (WEA 4)
18:12 (WEA 4)
18:39 (WEA 4)
18:11 (WEA 4)
18:40 (WEA 4)
18:10 (WEA 4)
18:40 (WEA 4)
18:09 (WEA 4)
18:40 (WEA 4)
18:08 (WEA 4)
18:40 (WEA 4)
18:08 (WEA 4)
18:40 (WEA 4)
18:08 (WEA 4)
18:40 (WEA 4)
18:07 (WEA 4)
18:39 (WEA 4)
18:07 (WEA 4)
18:39 (WEA 4)

KOTTER

CONSULTING ENGINEERS

Seite 47 von 191 zum Bericht R-2-2021-0491.04

Lizenzierter Anwender:
KOTTER Consulting Engineers GmbH & Co. KG
Bonifatiusstr. 400
DE-48432 Rheine

+49 5971 9710-31

André Raming / a.raming@koetter-consulting.com

Berechnet:

15.09.2022 08:06/3.5.587

| Oktober |November
07:27 18:08 (WEA 4) | 07:23
19:07 30 18:38 (WEA4) | 16:59 17
07:29 18:07 (WEA 4) | 07:25
19:04 29  18:36 (WEA 4) | 16:57 19
07:31 18:08 (WEA 4) | 07:26
| 19:02 26 18:34 (WEA 4) | 16:55 21
07:32 18:09 (WEA 4) | 07:28
19:00 23 18:32(WEA4) | 16:53 23
07:34 18:10 (WEA 4) | 07:30
18:57 20  18:30 (WEA 4) | 16:51 25
07:36 18:12 (WEA 4) | 07:32
18:55 15 18:27 (WEA 4) | 16:50 25
07:37 18:13 (WEA 4) | 07:34
| 18:53 11 18:24 (WEA 4) | 16:48 25
| 07:39 18:18 (WEA 4) | 07:36
18:50 4 18:22 (WEA4) | 16:46 25
07:41 07:37
18:48 16:44 26
07:43 07:39
18:46 16:43 26
07:45 07:41
| 18:43 16:41 25
| 07:46 07:43
18:41 16:40 24
07:48 07:45
18:39 16:38 24
07:50 17:27 (WEA 3) | 07:47
18:37 8 17:35(WEA3) | 16:36 23
07:52 17:25 (WEA 3) | 07:48
18:34 12 17:37 (WEA 3) | 16:35 21
| 07:53 17:23 (WEA 3) | 07:50
18:32 16 17:39 (WEA 3) | 16:33 19
07:55 17:22 (WEA 3) | 07:52
18:30 17 17:39 (WEA 3) | 16:32 18
07:57 17:22 (WEA 3) | 07:54
18:28 18 17:40 (WEA3) | 16:31 15
07:59 17:21 (WEA 3) | 07:56
18:26 19 17:40 (WEA 3) | 16:29 12
| 08:01 17:20 (WEA 3) | 07:57
| 18:23 19 17:39 (WEA 3) | 16:28 7
08:02 17:21 (WEA 3) | 07:59
18:21 17 17:38 (WEA 3) | 16:27
08:04 17:21 (WEA 3) | 08:01
18:19 17  17:38 (WEA 3) | 16:26
08:06 17:22 (WEA 3) | 08:02
18:17 15 17:37 (WEA 3) | 16:24
| 08:08 17:23 (WEA 3) | 08:04
| 18:15 13 17:36 (WEA 3) | 16:23
07:10 16:25 (WEA 3) | 08:06
17:13 9 16:34 (WEA3) | 16:22 5
07:12 08:07
17:11 16:21 10
07:13 08:09
17:09 16:20 13
07:15 08:11
| 17:07 16:19 15
| 07:17 08:12
17:05 16:18 17
07:19 15:31 (WEA 2) | 08:14
17:03 8 15:39 (WEA2) | 16:18 18
07:21 15:28 (WEA 2)
17:00 13 15:41 (WEA2)
330 263
359 498
zeit wie jahr):

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

15:26 (WEA 2)
15:43 (WEA 2)
15:25 (WEA 2)
15:44 (WEA 2)
15:24 (WEA 2)
15:45 (WEA 2)
15:23 (WEA 2)
15:46 (WEA 2)
15:22 (WEA 2)
15:47 (WEA 2)
15:22 (WEA 2)
15:47 (WEA 2)
15:22 (WEA 2)
15:47 (WEA 2)
15:22 (WEA 2)
15:47 (WEA 2)
15:22 (WEA 2)
15:48 (WEA 2)
15:22 (WEA 2)
15:48 (WEA 2)
15:22 (WEA 2)
15:47 (WEA 2)
15:23 (WEA 2)
15:47 (WEA 2)
15:23 (WEA 2)
15:47 (WEA 2)
15:24 (WEA 2)
15:47 (WEA 2)
15:25 (WEA 2)
15:46 (WEA 2)
15:26 (WEA 2)
15:45 (WEA 2)
15:27 (WEA 2)
15:45 (WEA 2)
15:29 (WEA 2)
15:44 (WEA 2)
15:30 (WEA 2)
15:42 (WEA 2)
15:33 (WEA 2)
15:40 (WEA 2)

14:41 (WEA 1)
14:46 (WEA 1)
14:39 (WEA 1)
14:49 (WEA 1)
14:38 (WEA 1)
14:51 (WEA 1)
14:37 (WEA 1)
14:52 (WEA 1)
14:37 (WEA 1)
14:54 (WEA 1)
14:37 (WEA 1)
14:55 (WEA 1)

| Dezember
08:15
16:17 19
08:17
16:16 20
08:18
16:16 22
08:20
16:15 22
08:21
16:14 22
08:22
16:14 23
08:24
16:13 23
08:25
16:13 24
08:26
16:13 24
08:27
16:13 24
08:28
16:12 24
08:29
16:12 24
08:30
16:12 24
08:31
16:12 24
08:32
16:12 25
08:33
16:12 24
08:34
16:12 25
08:35
16:13 25
08:35
16:13 24
08:36
16:13 24
08:37
16:14 24
08:37
16:14 24
08:38
16:15 24
08:38
16:15 24
08:39
16:16 24
08:39
16:17 25
08:39
16:17 24
08:39
16:18 24
08:39
16:19 25
08:40
16:20 24
08:40
16:21 24
240
732

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

14:36 (WEA 1)
14:55 (WEA 1)
14:36 (WEA 1)
14:56 (WEA 1)
14:35 (WEA 1)
14:57 (WEA 1)
14:36 (WEA 1)
14:58 (WEA 1)
14:36 (WEA 1)
14:58 (WEA 1)
14:36 (WEA 1)
14:59 (WEA 1)
14:36 (WEA 1)
14:59 (WEA 1)
14:37 (WEA 1)
15:01 (WEA 1)
14:37 (WEA 1)
15:01 (WEA 1)
14:37 (WEA 1)
15:01 (WEA 1)
14:38 (WEA 1)
15:02 (WEA 1)
14:38 (WEA 1)
15:02 (WEA 1)
14:38 (WEA 1)
15:02 (WEA 1)
14:39 (WEA 1)
15:03 (WEA 1)
14:39 (WEA 1)
15:04 (WEA 1)
14:40 (WEA 1)
15:04 (WEA 1)
14:40 (WEA 1)
15:05 (WEA 1)
14:41 (WEA 1)
15:06 (WEA 1)
14:41 (WEA 1)
15:05 (WEA 1)
14:42 (WEA 1)
15:06 (WEA 1)
14:42 (WEA 1)
15:06 (WEA 1)
14:43 (WEA 1)
15:07 (WEA 1)
14:43 (WEA 1)
15:07 (WEA 1)
14:44 (WEA 1)
15:08 (WEA 1)
14:44 (WEA 1)
15:08 (WEA 1)
14:44 (WEA 1)
15:09 (WEA 1)
14:45 (WEA 1)
15:09 (WEA 1)
14:45 (WEA 1)
15:09 (WEA 1)
14:45 (WEA 1)
15:10 (WEA 1)
14:46 (WEA 1)
15:10 (WEA 1)
14:47 (WEA 1)
15:11 (WEA 1)

15.09.2022 09:18 / 12 windPRO “



Projekt:

R-2-2021-0491 WP am Standort Vechta

SHADOW - Kalender

Berechnung: Schattenwurfausbreitung GesamtbelastungSchattenrezeptor: SR-06 - SR-06, Kotterweg 1, 49377 Vechta
Annahmen fiir Schattenwurfberechnung

Seite 48 von 191 zum Bericht R-2-2021-0491.04

Lizenzierter Anwender:

|
<
n

1 KOTT

I I ' CONSULTING ENGINEERS

KOTTER Consulting Engineers GmbH & Co. KG
Bonifatiusstr. 400

DE-48432 Rheine

+49 5971 9710-31
André Raming / a.raming@koetter-consulting.com

Berechnet:

15.09.2022 08:06/3.5.587

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

Die Sonne scheint téglich von Sonnenauf- bis -untergang

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

|Januar
1 08:40
| 1
2|0
| 1
3]0
!
4| 0
| 1
50
| 16: 6
6] 08:
| 16: 9
7|0
| 16: 12
8|0
| 16: 14
9 08:
| 1 16
10 | 08:
| 16: 16
11| 08:
|1 18
12| 0
| 1 19
13| O
|1 20
14 | 0O
| 1 21
15 | O
| 1 22
16 | 08:3
| 16: 22
17| 08:
| 1 23
18| 08:
| 16: 24
19 | 08:
| 16: 24
20 | Of
|1. 24
21 | 08:2:
| 16: 24
22 | Of
| 1 25
23| 0
|1 24
24 | 0
| 1 24
25 | Of
| 1 23
26 | 0
117: 23
27 | 08:
11 21
28 | 0
| 17: 20
29 | 08:
|117: 18
30 | 0
| 17: 16
3108
| 17: 12
Sonnenscheinstunden | 255
astr.max.mogl.Beschattung | 520

Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergegeben (!

Tag im Monat  Sonnenaufgang
Sonnenuntergang

windPRO 3.5.587 by EMD International A/S, Tel. +45 69 16 48 50,

| Februar
| 08:11
|17:11
| 08:10
| 17:13
| 08:08
| 17:15
| 08:06
| 17:17
15:32 (WEA 1) | 08:05
15:38 (WEA 1) | 17:19
15:31 (WEA 1) | 08:03
15:40 (WEA 1) | 17:21
15:30 (WEA 1) | 08:01
15:42 (WEA 1) | 17:23
15:30 (WEA 1) | 07:59
15:44 (WEA 1) | 17:25
15:29 (WEA 1) | 07:58
15:45 (WEA 1) | 17:27
15:29 (WEA 1) | 07:56
15:45 (WEA 1) | 17:29
15:28 (WEA 1) | 07:54
15:46 (WEA 1) | 17:31
15:29 (WEA 1) | 07:52
15:48 (WEA 1) | 17:32

15:29 (WEA 1) | 07:50
15:49 (WEA 1) | 17:34
15:29 (WEA 1) | 07:48
15:50 (WEA 1) | 17:36
15:29 (WEA 1) | 07:46
15:51 (WEA 1) | 17:38
15:28 (WEA 1) | 07:44
15:50 (WEA 1) | 17:40
15:28 (WEA 1) | 07:42
15:51 (WEA 1) | 17:42
15:28 (WEA 1) | 07:40
15:52 (WEA 1) | 17:44
15:29 (WEA 1) | 07:38
15:53 (WEA 1) | 17:46
15:29 (WEA 1) | 07:36
15:53 (WEA 1) | 17:48
15:29 (WEA 1) | 07:34
15:53 (WEA 1) | 17:50
15:29 (WEA 1) | 07:32
15:54 (WEA 1) | 17:52
15:30 (WEA 1) | 07:29
15:54 (WEA 1) | 17:53
15:30 (WEA 1) | 07:27
15:54 (WEA 1) | 17:55
15:31 (WEA 1) | 07:25
15:54 (WEA 1) | 17:57
15:31 (WEA 1) | 07:23
15:54 (WEA 1) | 17:59
15:33 (WEA 1) | 07:21
15:54 (WEA 1) | 18:01
15:33 (WEA 1) | 07:19
15:53 (WEA 1) | 18:03
15:34 (WEA 1) |
15:52 (WEA 1) |
15:36 (WEA 1) |
15:52 (WEA 1) |
15:38 (WEA 1) |
15:50 (WEA 1) |

|

(S5:MM)

(SS:MM) Minuten mit Schatten

6

14

17

21
23
23
25
25
25
2
24
23
21
19
17

12

353

| Mérz

15:41 (WEA 1) | 07:16
15:47 (WEA 1) | 18:05
107:14

16:35 (WEA 2)
16143 (WEA 2) | 18:18
16:32 (WEA 2) | 06:58
16:46 (WEA 2) | 18:19
16:31 (WEA 2) | 06:56
16:48 (WEA 2) | 18:21
16:30 (WEA 2) | 06:53
16:49 (WEA 2) | 18:23
16:29 (WEA 2) | 06:51
16:50 (WEA 2) | 18:25
16:28 (WEA 2) | 06:49
16:51 (WEA 2) | 18:27
16:28 (WEA 2) | 06:46
16:51 (WEA 2) | 18:28
16:27 (WEA 2) | 06:44
16:52 (WEA 2) | 18:30
16:27 (WEA 2) | 06:42
16:52 (WEA 2) | 18:32
16:27 (WEA 2) | 06:39
16:52 (WEA 2) | 18:34
16:28 (WEA 2) | 06:37
16:52 (WEA 2) | 18:36
16:28 (WEA 2) | 06:35
16:52 (WEA 2) | 18:37
16:28 (WEA 2) | 06:32
16:51 (WEA 2) | 18:39
16:29 (WEA 2) | 06:30
16:50 (WEA 2) | 18:41
16:30 (WEA 2) | 06:28
16:49 (WEA 2) | 18:43
16:31 (WEA 2) | 06:25
16:48 (WEA 2) | 18:45
16:34 (WEA 2) | 06:23
16:46 (WEA 2) | 18:46
16:37 (WEA 2) | 06:20
16:40 (WEA 2) | 18:48

| 06:18

| 18:50

17:24 (WEA 3
17:28 (WEA 3

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

| April

17:21 (WEA 3) | 07:04

10 17:31 (WEA3) | 2 23
17:19 (WEA 3) | O
14 17:33 (WEA3) | 2 20
17:18 (WEA 3) | O
16 17:34 (WEA3) | 2 16
17:17 (WEA 3) | O
17 17:34 (WEA3) | 2 12
17:17 (WEA 3) | O
17 17:34 (WEA 3) | 20:08 7
17:17 (WEA 3) | 06:52
17 17:34(WEA3) [ 20:09 11
17:16 (WEA 3) | O
17 17:33(WEA3) | 20:11 14
17:17 (WEA 3) | 06:48
15 17:32 (WEA3) | 20: 13 17
14 20
10 22
24
25
25
25
23
2
18:05 (WEA 4)
4 18:09 (WEA 4) 20
18:00 (WEA 4)
10 18:10 (WEA4) | 18
17:58 (WEA 4) |
14 18:12 (WEA4) | 20: 14
17:56 (WEA 4) | O
17 18:13(WEA4) [ 20:34 10
17:55 (WEA 4) | 06:18
20 18:15 (WEA4) | 20:36
17:54 (WEA 4) | O
23 18:17 (WEA4) | 2
17:52 (WEA 4) | O
27 18:19 (WEA 4) | 2
17:52 (WEA 4) | O
29 18:21 (WEA 4) | 2
17:51 (WEA 4) | O
29 18:20 (WEA4) | 2
17:51 (WEA 4) | O
29 18:20 (WEA 4) | 20:
17:51 (WEA 4) | 06:
29 18:20 (WEA 4) | 2
17:50 (WEA 4) | O
29 18:19 (WEA 4) | 20:
18:51 (WEA 4) | 06
28 19:19 (WEA 4) | 2
18:51 (WEA 4) | 0!
27 19:18 (WEA 4) | 2
18:51 (WEA 4) |
25 19:16 (WEA4) |
|
487 | 368
zeit wie ):

15.09.2022 09:18 / 13 windPRO w

18:52 (WEA 4) | 05:57
19:15 (WEA 4) | 20:53
18:54 (WEA 4) | 05:55
19:14 (WEA 4) | 20:55
18:55 (WEA 4) | 05:53
19:11 (WEA 4) | 20:57
18:58 (WEA 4) | 05:51
19:40 (WEA 5) | 20:58
19:35 (WEA 5) | 05:50
19:42 (WEA 5) | 21:00
19:32 (WEA 5) | 05:48
19:43 (WEA 5) | 21:02
19:31 (WEA 5) | 05:46
19:45 (WEA 5) | 21:03
19:30 (WEA 5) | 05:44
19:47 (WEA 5) | 21:05
19:28 (WEA 5) | 05:42
19:48 (WEA 5) | 21:07
19:27 (WEA 5) | 05:40
19:49 (WEA 5) | 21:08
19:27 (WEA 5) | 05:39
19:51 (WEA 5) | 21:10
19:27 (WEA 5) | 05:37
19:52 (WEA 5) | 21:12
19:26 (WEA 5) | 05:35
19:51 (WEA 5) | 21:13
19:26 (WEA 5) | 05:34
19:51 (WEA 5) | 21:15
19:27 (WEA 5) | 05:32
19:50 (WEA 5) | 21:17
19:27 (WEA 5) | 05:30
19:49 (WEA 5) | 21:18
19:28 (WEA 5) | 05:29
19:48 (WEA 5) | 21:20
19:28 (WEA 5) | 05:27
19:46 (WEA 5) | 21:21
19:30 (WEA 5) | 05:26
19:44 (WEA 5) | 21:23
19:32 (WEA 5) | 05:24
19:42 (WEA 5) | 21:24

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

| Juni



Projekt:

R-2-2021-0491 WP am Standort Vechta

SHADOW - Kalender

Berechnung: Schattenwurfausbreitung GesamtbelastungSchattenrezeptor: SR-06 - SR-06, Kotterweg 1, 49377 Vechta
Annahmen fiir Schattenwurfberechnung
Die dargestellten Zeiten sind die astronomisch maximal mégliche Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint téglich von Sonnenauf- bis -untergang
Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb

|3uli

~

w

IS

@

o

~
3

Sonnenscheinstunden

astr.max.mégl.Beschattung

Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergegeben (!

Tag im Monat

windPRO 3.5.587 by EMD International A/S, Tel. +45 69 16 48 50,

05:07
21:55
05:08
21:55
05:08
21:54
05:09
21:54

| August

05:45
21:22
05:46
21:20
05:48
21:18
05:50
21:17

Sonnenaufgang
Sonnenuntergang (SS:MM)

20

22

24

25

25

25

184

(S5:MM)

19:37 (WEA 5
19:47 (WEA 5
19:33 (WEA 5
19:48 (WEA 5.
19:32 (WEA 5.
19:50 (WEA 5
19:30 (WEA 5
19:50 (WEA 5
19:29 (WEA 5
19:51 (WEA 5
19:28 (WEA 5
19:52 (WEA 5
19:27 (WEA 5.
19:52 (WEA 5.
19:27 (WEA 5
19:52 (WEA 5
19:26 (WEA 5

19:51 (WEA 5;

Minuten mit Schatten

| September
06:36
20:18 24
06:38
20:16 22
06:40
20:13 20
06:41
20:11 17
06:43
20:09 14
06:45
20:06 11
06:46
20:04 7
06:48
20:02 11
06:50
19:59 16
06:52
19:57 20
06:53
19:54 22
06:55
19:52 24
06:57
19:50 26
06:58
19:47 28
07:00
19:45 28
07:02
19:43 30
07:03
19:40 30
07:05
19:38 29
07:07
19:35 29
07:08
19:33 27
07:10
19:31 24
07:12
19:28 21
07:13
19:26 18
07:15
19:23 15
07:17
19:21 11
07:19
19:19 6
07:20
19:16
07:22
19:14
07:24
19:11
07:25
19:09
381
530

19:26 (WEA 5)
19:50 (WEA 5)
19:26 (WEA 5)
19:48 (WEA 5)
19:26 (WEA 5)
19:46 (WEA 5)
19:27 (WEA 5)
19:44 (WEA 5)
19:27 (WEA 5)
19:41 (WEA 5)
19:28 (WEA 5)
19:39 (WEA 5)
19:30 (WEA 5)
19:37 (WEA 5)
18:53 (WEA 4)
19:34 (WEA 5)
18:49 (WEA 4)
19:05 (WEA 4)
18:47 (WEA 4)
19:07 (WEA 4)
18:45 (WEA 4)
19:07 (WEA 4)
18:44 (WEA 4)
19:08 (WEA 4)
18:42 (WEA 4)
19:08 (WEA 4)
18:41 (WEA 4)
19:09 (WEA 4)
18:41 (WEA 4)
19:09 (WEA 4)
18:39 (WEA 4)
19:09 (WEA 4)
18:39 (WEA 4)
19:09 (WEA 4)
18:39 (WEA 4)
19:08 (WEA 4)
18:38 (WEA 4)
19:07 (WEA 4)
18:39 (WEA 4)
19:06 (WEA 4)
18:39 (WEA 4)
19:03 (WEA 4)
18:39 (WEA 4)
19:00 (WEA 4)
18:40 (WEA 4)
18:58 (WEA 4)
18:41 (WEA 4)
18:56 (WEA 4)
18:42 (WEA 4)
18:53 (WEA 4)
18:45 (WEA 4)
18:51 (WEA 4)

KOTTER

CONSULTING ENGINEERS

Seite 49 von 191 zum Bericht R-2-2021-0491.04

| Oktober

07:27

20

22

23

24

25

25

25

24

24

22

Lizenzierter Anwender:
KOTTER Consulting Engineers GmbH & Co. KG
Bonifatiusstr. 400
DE-48432 Rheine
+49 5971 9710-31
André Raming / a.raming@koetter-consulting.com

Berechnet:

15.09.2022 08:06/3.5.587

17:58 (WEA 3)
18:06 (WEA 3)
17:56 (WEA 3)
18:08 (WEA 3)
17:55 (WEA 3)
18:09 (WEA 3)
17:54 (WEA 3)
18:10 (WEA 3)
17:52 (WEA 3)
18:09 (WEA 3)
17:52 (WEA 3)
18:09 (WEA 3)
17:52 (WEA 3)
18:09 (WEA 3)
17:52 (WEA 3)
18:08 (WEA 3)
17:53 (WEA 3)
18:08 (WEA 3)
17:53 (WEA 3)
18:05 (WEA 3)
17:55 (WEA 3)
18:03 (WEA 3)

17:07 (WEA 2)
17:15 (WEA 2)
17:04 (WEA 2)
17:18 (WEA 2)
17:02 (WEA 2)
17:20 (WEA 2)
17:00 (WEA 2)
17:20 (WEA 2)
16:59 (WEA 2)
17:21 (WEA 2)
16:58 (WEA 2)
17:21 (WEA 2)
16:57 (WEA 2)
17:21 (WEA 2)
16:57 (WEA 2)
17:22 (WEA 2)
15:57 (WEA 2)
16:22 (WEA 2)
15:57 (WEA 2)
16:22 (WEA 2)
15:57 (WEA 2)
16:21 (WEA 2)
15:57 (WEA 2)
16:21 (WEA 2)
15:58 (WEA 2)
16:20 (WEA 2)
15:58 (WEA 2)
16:19 (WEA 2)
15:59 (WEA 2)
16:18 (WEA 2)

| November

07:23
16:59
07:24
16:57
07:26
16:55
07:28
16:53

20

21

23

23

24

24

25

24

24

24

24

23

23

22

21

20

472

zeit wie

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

):

16:01 (WEA 2)
16:17 (WEA 2)
16:02 (WEA 2)
16:15 (WEA 2)
16:06 (WEA 2)
16:12 (WEA 2)

15:11 (WEA 1)
15:18 (WEA 1)
15:09 (WEA 1)
15:21 (WEA 1)
15:07 (WEA 1)
15:23 (WEA 1)
15:06 (WEA 1)
15:24 (WEA 1)
15:05 (WEA 1)
15:25 (WEA 1)
15:05 (WEA 1)
15:26 (WEA 1)
15:04 (WEA 1)
15:27 (WEA 1)
15:04 (WEA 1)
15:27 (WEA 1)
15:04 (WEA 1)
15:28 (WEA 1)
15:04 (WEA 1)
15:28 (WEA 1)
15:04 (WEA 1)
15:29 (WEA 1)
15:05 (WEA 1)
15:29 (WEA 1)
15:05 (WEA 1)
15:29 (WEA 1)
15:06 (WEA 1)
15:30 (WEA 1)
15:05 (WEA 1)
15:29 (WEA 1)
15:06 (WEA 1)
15:29 (WEA 1)
15:07 (WEA 1)
15:30 (WEA 1)
15:08 (WEA 1)
15:30 (WEA 1)
15:08 (WEA 1)
15:29 (WEA 1)
15:09 (WEA 1)
15:29 (WEA 1)
15:10 (WEA 1)
15:29 (WEA 1)

| Dezember

08:15
16:17
08:17
16:16
08:18
16:16
08:20
16:15

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

18

17

16

14

12

10

15:10 (WEA 1)
15:28 (WEA 1)
15:12 (WEA 1)
15:29 (WEA 1)
15:12 (WEA 1)
15:28 (WEA 1)
15:14 (WEA 1)
15:28 (WEA 1)
15:15 (WEA 1)
15:27 (WEA 1)
15:17 (WEA 1)
15:27 (WEA 1)
15:18 (WEA 1)
15:25 (WEA 1)
15:22 (WEA 1)
15:24 (WEA 1)

15.002020018/14  WINAPRO “



Projekt:

R-2-2021-0491 WP am Standort Vechta

SHADOW - Kalender

Berechnung: Schattenwurfausbreitung GesamtbelastungSchattenrezeptor: SR-06a - SR-06a, Kétterweg 1a, 49377 Vechta

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

Die Sonne scheint téglich von Sonnenauf- bis -untergang

Seite 50 von 191 zum Bericht R-2-2021-0491.04

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

|Januar
1108:39
| 1
2|0
| 1
3]0
!
4| 0
| 1
50
| 16:
6] 08:
| 16:
7|0
| 16:
8|0
| 16:
9 08:
| 1
10 | 08:
| 16: 4
11| 08:
|1 9
12| 0
| 1 12
13| O
|1 14
14 | 0O
| 1 16
15 | O
| 1 17
16 | 08:3
| 16: 19
17| 08:
| 1 21
18| 08:
| 16: 22
19 | 08:
| 16: 23
20 | Of
|1. 23
21 | 08:2:
| 16: 23
22 | Of
| 1 24
23| 0
|1 24
24 | 0
| 1 24
25 | Of
| 1 24
26 | 0
|117: 24
27 | 08:
11 24
28 | 0
| 17: 22
29 | 08:
| 17: 22
30 | 0
| 17: 20
3108
| 17: 19
Sonnenscheinstunden | 255
astr.max.mogl.Beschattung | 430

Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergegeben (!

Tag im Monat  Sonnenaufgang
Sonnenuntergang

| Februar

15:41 (WEA 1)
15:45 (WEA 1)
15:39 (WEA 1)
15:48 (WEA 1)
15:38 (WEA 1)
15:50 (WEA 1)
15:38 (WEA 1) | 07:50
15:52 (WEA 1) | 17:34
15:37 (WEA 1) | 07:48
15:53 (WEA 1) | 17:36
15:37 (WEA 1) | 07:46
15:54 (WEA 1) | 17:38
15:35 (WEA 1) | 07:44
15:54 (WEA 1) | 17:40
15:35 (WEA 1) | 07:42
15:56 (WEA 1) | 17:42
15:35 (WEA 1) | 07:40
15:57 (WEA 1) | 17:44
15:35 (WEA 1) | 07:38
15:58 (WEA 1) | 17:46
15:36 (WEA 1) | 07:36
15:59 (WEA 1) | 17:48
15:35 (WEA 1) | 07:34
15:58 (WEA 1) | 17:50
15:35 (WEA 1) | 07:32
15:59 (WEA 1) | 17:52
15:36 (WEA 1) | 07:29
16:00 (WEA 1) | 17:53
15:36 (WEA 1) | 07:27
16:00 (WEA 1) | 17:55
15:37 (WEA 1) | 07:25
16:01 (WEA 1) | 17:57
15:36 (WEA 1) | 07:23
16:00 (WEA 1) | 17:59
15:37 (WEA 1) | 07:21
16:01 (WEA 1) | 18:01
15:38 (WEA 1) | 07:19
16:00 (WEA 1) | 18:03
15:38 (WEA 1) |
16:00 (WEA 1) |
15:40 (WEA 1) |
16:00 (WEA 1) |
15:40 (WEA 1) |
15:59 (WEA 1) |

|

(S5:MM)

(SS:MM) Minuten mit Schatten

windPRO 3.5.587 by EMD International A/S, Tel. +45 69 16 48 50, d:

15
18
20
2
24
24
2
25
25
23
23
21
20
16

12

364

| Mérz

15:41 (WEA 1) | 07:16
15:58 (WEA 1) | 18:05
15:43 (WEA 1) | 07:14
15:56 (WEA 1) | 18:07
15:46 (WEA 1) | 07:12
15:55 (WEA 1) | 18:08

16:44 (WEA 2)
16:45 (WEA 2)
16139 (WEA 2) | 06:53
16:50 (WEA 2) | 18:23
16:37 (WEA 2) | 06:51
16:52 (WEA 2) | 18:25
16:36 (WEA 2) | 06:49
16:54 (WEA 2) | 18:27
16:35 (WEA 2) | 06:46
16:55 (WEA 2) | 18:28
16:34 (WEA 2) | 06:44
16:56 (WEA 2) | 18:30
16:33 (WEA 2) | 06:42
16:57 (WEA 2) | 18:32
16:33 (WEA 2) | 06:39
16:57 (WEA 2) | 18:34
16:33 (WEA 2) | 06:37
16:57 (WEA 2) | 18:36
16:33 (WEA 2) | 06:35
16:58 (WEA 2) | 18:37
16:32 (WEA 2) | 06:32
16:57 (WEA 2) | 18:39
16:33 (WEA 2) | 06:30
16:56 (WEA 2) | 18:41
16:33 (WEA 2) | 06:28
16:56 (WEA 2) | 18:43
16:34 (WEA 2) | 06:25
16:55 (WEA 2) | 18:45
16:35 (WEA 2) | 06:23
16:55 (WEA 2) | 18:46
16:36 (WEA 2) | 06:20
16:52 (WEA 2) | 18:48
16:38 (WEA 2) | 06:18
16:50 (WEA 2) | 18:50
16:44 (WEA 2) | 06:16
16:45 (WEA 2) | 18:52

| 06:13

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

Lizenzierter Anwender:

|
<
n

1 KOTT

I I ' CONSULTING ENGINEERS

KOTTER Consulting Engineers GmbH & Co. KG
Bonifatiusstr. 400

DE-48432 Rheine

+49 5971 9710-31
André Raming / a.raming@koetter-consulting.com

Berechnet:

15.09.2022 08:06/3.5.587

25
17:27 (WEA 3)
6 17:33 (WEA 3) 23
17:24 (WEA 3)
12 17:36 (WEA 3) 20
17:22 (WEA 3)
14 17:36 (WEA3) 16
17:22 (WEA 3)
15 17:37 (WEA3) 13
17:21 (WEA 3)
17 17:38 (WEA 3) | 20: 7
17:20 (WEA 3) | O
17 17:37 (WEA3) [ 20:11 11
17:20 (WEA 3) | 06:48
17 17:37 (WEA3) [ 20:13 14
17:21 (WEA 3) | 06:45
16 17:37 (WEA3) | 2 17
17:21 (WEA 3) | 06:43
14 17:35(WEA3) | 20:16 19
17:22 (WEA 3) | 06:41
12 21
7 24
0
2 25
0f
2 25
0
2 23
0f
2 23
0f
2 21
0
2 19
18:05 (WEA 4) | 06:
7 18:12 (WEA4) | 20: 17
18:02 (WEA 4) | O
11 18:13 (WEA4) | 2 13
18:00 (WEA 4) | 06:
15 18:15 (WEA4) | 20: 8
17:59 (WEA 4) | O
18 18:17 (WEA4) | 2
17:57 (WEA 4) | O
22 18:19 (WEA4) | 2
17:56 (WEA 4) | O
25 18:21 (WEA 4) | 2
17:55 (WEA 4) | O
27 18:22 (WEA4) | 2
17:54 (WEA 4) | O
29 18:23 (WEA 4) | 20:
17:54 (WEA 4) | 06:
29 18:23 (WEA4) | 2
17:53 (WEA 4) | O
29 18:22 (WEA4) | 20:48
18:54 (WEA 4) | 06:01
28 19:22 (WEA 4) | 20:50
18:54 (WEA 4) | 0!
28 19:22 (WEA4) | 20:51
18:54 (WEA 4) |
26 19:20 (WEA4) |
|
441 | 384
zeit wie ):

15.09.2022 09:18 / 15 windPRO w

18:55 (WEA 4) | 05:57
19:20 (WEA 4) | 20:53
18:56 (WEA 4) | 05:55
19:19 (WEA 4) | 20:55
18:56 (WEA 4) | 05:53
19:16 (WEA 4) | 20:57
18:58 (WEA 4) | 05:51
19:14 (WEA 4) | 20:58
19:01 (WEA 4) | 05:50
19:42 (WEA 5) | 21:00
19:36 (WEA 5) | 05:48
19:43 (WEA 5) | 21:02
19:34 (WEA 5) | 05:46
19:45 (WEA 5) | 21:03
19:33 (WEA 5) | 05:44
19:47 (WEA 5) | 21:05
19:31 (WEA 5) | 05:42
19:48 (WEA 5) | 21:07
19:30 (WEA 5) | 05:40
19:49 (WEA 5) | 21:08
19:30 (WEA 5) | 05:39
19:51 (WEA 5) | 21:10
19:29 (WEA 5) | 05:37
19:53 (WEA 5) | 21:12
19:28 (WEA 5) | 05:35
19:53 (WEA 5) | 21:13
19:28 (WEA 5) | 05:34
19:53 (WEA 5) | 21:15
19:29 (WEA 5) | 05:32
19:52 (WEA 5) | 21:17
19:29 (WEA 5) | 05:30
19:52 (WEA 5) | 21:18
19:30 (WEA 5) | 05:29
19:51 (WEA 5) | 21:20
19:30 (WEA 5) | 05:27
19:49 (WEA 5) | 21:21
19:31 (WEA 5) | 05:26
19:48 (WEA 5) | 21:23
19:33 (WEA 5) | 05:24
19:46 (WEA 5) | 21:24
19:35 (WEA 5) | 05:23
19:43 (WEA 5) | 21:26

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

| Juni



Projekt:

R-2-2021-0491 WP am Standort Vechta

SHADOW - Kalender

Berechnung: Schattenwurfausbreitung GesamtbelastungSchattenrezeptor: SR-06a - SR-06a, Kétterweg 1a, 49377 Vechta
Annahmen fiir Schattenwurfberechnung
Die dargestellten Zeiten sind die astronomisch maximal mégliche Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint téglich von Sonnenauf- bis -untergang
Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb

|3uli

~

w

IS

@

o

~
3

Sonnenscheinstunden

astr.max.mégl.Beschattung

Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergegeben (!

Tag im Monat

windPRO 3.5.587 by EMD International A/S, Tel. +45 69 16 48 50,

05:07
21:55
05:08
21:55
05:08
21:54
05:09
21:54

| August

05:45
21:22
05:46
21:20
05:48
21:18
05:50
21:17

Sonnenaufgang
Sonnenuntergang (SS:MM)

20

22

23

24

25

25

24

203

(S5:MM)

19:40 (WEA 5;
19:48 (WEA 5,
19:37 (WEA 5,
19:51 (WEA 5,
19:34 (WEA 5,
19:52 (WEA 5.
19:33 (WEA 5
19:53 (WEA 5,
19:31 (WEA 5;
19:53 (WEA 5;
19:31 (WEA 5,
19:54 (WEA 5,
19:30 (WEA 5,
19:54 (WEA 5.
19:29 (WEA 5.
19:54 (WEA 5.
19:29 (WEA 5,
19:54 (WEA 5;
19:28 (WEA 5,
19:52 (WEA 5;

Minuten mit Schatten

| September

06:36
20:18
06:38
20:16
06:40
20:13
06:41
20:11

21

20

23

25

26

27

28

29

29

28

28

26

23

486

19:29 (WEA 5)
19:50 (WEA 5)
19:29 (WEA 5)
19:48 (WEA 5)
19:29 (WEA 5)
19:46 (WEA 5)
19:30 (WEA 5)
19:44 (WEA 5)
19:30 (WEA 5)
19:41 (WEA 5)
19:32 (WEA 5)
19:39 (WEA 5)
18:56 (WEA 4)
19:37 (WEA 5)
18:52 (WEA 4)
19:08 (WEA 4)
18:50 (WEA 4)
19:10 (WEA 4)
18:49 (WEA 4)
19:12 (WEA 4)
18:47 (WEA 4)
19:12 (WEA 4)
18:46 (WEA 4)
19:12 (WEA 4)
18:45 (WEA 4)
19:12 (WEA 4)
18:44 (WEA 4)
19:12 (WEA 4)
18:44 (WEA 4)
19:13 (WEA 4)
18:43 (WEA 4)
19:12 (WEA 4)
18:43 (WEA 4)
19:11 (WEA 4)
18:43 (WEA 4)
19:11 (WEA 4)
18:42 (WEA 4)
19:08 (WEA 4)
18:43 (WEA 4)
19:06 (WEA 4)
18:44 (WEA 4)
19:03 (WEA 4)
18:44 (WEA 4)
19:00 (WEA 4)
18:46 (WEA 4)
18:58 (WEA 4)
18:48 (WEA 4)
18:56 (WEA 4)
18:52 (WEA 4)
18:53 (WEA 4)

KOTTER

CONSULTING ENGINEERS

Seite 51 von 191 zum Bericht R-2-2021-0491.04

Lizenzierter Anwender:
KOTTER Consulting Engineers GmbH & Co. KG
Bonifatiusstr. 400
DE-48432 Rheine
+49 5971 9710-31
André Raming / a.raming@koetter-consulting.com

Berechnet:

15.09.2022 08:06/3.5.587

| Oktober | November

07:27 18:06 (WEA 3) | 07:23
18:08 (WEA 3) | 16:59
18:01 (WEA 3) | 07:24
10  18:11 (WEA 3) | 16:57
17:59 (WEA 3) | 07:26
14 18:13 (WEA3) | 16:55
17:58 (WEA 3) | 07:28
15 18:13 (WEA 3) | 16:53
17:58 (WEA 3) | 07:30
16 18:14 (WEA 3) | 16:51
17:57 (WEA 3) | 07:32
17 18:14 (WEA 3) | 16:50
17:56 (WEA 3) | 07:34
17 18:13 (WEA 3) | 16:48
17:56 (WEA 3) | 07:36

17 18:13 (WEA 3) | 16:46 9
17:57 (WEA 3) | 07:37

15 18:12 (WEA 3) | 16:44 14
17:58 (WEA 3) | 07:39

13 18:11 (WEA3) | 16:43 17
17:59 (WEA 3) | 07:41

10  18:09 (WEA 3) | 16:41 19
07:43

16:39 21
07:45

16:38 22
07:47

16:36 22
17:13 (WEA 2) | 07:48

7 17:20 (WEA 2) | 16:35 24
17:10 (WEA 2) | 07:50

13 17:23(WEA2) | 16:33 24
17:08 (WEA 2) | 07:52

17 17:25(WEA 2) | 16:32 25
17:06 (WEA 2) | 07:54

20 17:26 (WEA2) | 16:31 24
17:05 (WEA 2) | 07:56

22 17:27 (WEA 2) | 16:29 24
17:03 (WEA 2) | 07:57

24 17:27 (WEA2) | 16:28 24
17:03 (WEA 2) | 07:59

24 17:27 (WEA2) | 16:27 23
17:03 (WEA 2) | 08:01

24 17:27 (WEA2) | 16:26 23
17:02 (WEA 2) | 08:02

25 17:27 (WEA2) | 16:24 23
17:02 (WEA 2) | 08:04

25 17:27 (WEA2) | 16:23 22
16:03 (WEA 2) | 08:06

24 16:27 (WEA2) | 16:22 21
16:03 (WEA 2) | 08:07

23 16:26 (WEA 2) | 16:21 20
16:04 (WEA 2) | 08:09

21 16:25(WEA2) [ 16:20 17
16:04 (WEA 2) | 08:11

20 16:24 (WEA 2) | 16:19 16
16:05 (WEA 2) | 08:12

18  16:23 (WEA2) | 16:18 14
16:07 (WEA 2) | 08:14

15 16:22 (WEA 2) | 16:18 13

16:09 (WEA 2)
10 16:19 (WEA 2)

263

478 461

zeit wie jahr):

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

15:16 (WEA 1)
15:25 (WEA 1)
15:13 (WEA 1)
15:27 (WEA 1)
15:12 (WEA 1)
15:29 (WEA 1)
15:11 (WEA 1)
15:30 (WEA 1)
15:10 (WEA 1)
15:31 (WEA 1)
15:10 (WEA 1)
15:32 (WEA 1)
15:10 (WEA 1)
15:32 (WEA 1)
15:09 (WEA 1)
15:33 (WEA 1)
15:09 (WEA 1)
15:33 (WEA 1)
15:09 (WEA 1)
15:34 (WEA 1)
15:10 (WEA 1)
15:34 (WEA 1)
15:10 (WEA 1)
15:34 (WEA 1)
15:10 (WEA 1)
15:34 (WEA 1)
15:11 (WEA 1)
15:34 (WEA 1)
15:12 (WEA 1)
15:35 (WEA 1)
15:12 (WEA 1)
15:35 (WEA 1)
15:12 (WEA 1)
15:34 (WEA 1)
15:13 (WEA 1)
15:34 (WEA 1)
15:14 (WEA 1)
15:34 (WEA 1)
15:16 (WEA 1)
15:33 (WEA 1)
15:16 (WEA 1)
15:32 (WEA 1)
15:18 (WEA 1)
15:32 (WEA 1)
15:19 (WEA 1)
15:32 (WEA 1)

| Dezember

08:15
16:17
08:17
16:16
08:18
16:16
08:20
16:15

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

15:21 (WEA 1)
15:30 (WEA 1)
15:23 (WEA 1)
15:29 (WEA 1)

15.09.2022 09:18 / 16 windPRO “
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Lizenzierter Anwender:
KOTTER Consulting Engineers GmbH & Co. KG
Bonifatiusstr. 400
DE-48432 Rheine
+49 5971 9710-31
André Raming / a.raming@koetter-consulting.com

Berechnet:

15.09.2022 08:06/3.5.587

Berechnung: Schattenwurfausbreitung GesamtbelastungSchattenrezeptor: SR-07 - SR-07, Hagen-Ring-StraBe 46, 49377 Vechta
Annahmen fiir Schattenwurfberechnung

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

Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung

Die Windenergieanlage/n ist/sind immer in Betrieb

|Januar |Februar

108:39 | 08:11
11622 | 17:11
208:39 | 08:10
| 16:23 | 17:13
308:39 | 08:08
|16:24 | 17:15 8
408:39 | 08:06
|16:26 | 17:17 13
5]08:39 | 08:05
11627  |17:19 16
6 08:38 | 08:03
| 16:28 | 17:21 19
7]08:38 | 08:01
11629  |17:23 21
8 08:37 | 07:59
| 16:31 | 17:25 22
908:37 | 07:58
| 16:32 | 17:27 23
10 | 08:36 | 07:56
| 16:34 | 17:29 24
11]08:36 | 07:54
| 16:35 | 17:31 24
12| 08:35 | 07:52
| 16:37 | 17:32 24
13]08:3¢ | 07:50
| 16:38 | 17:34 24
14| 08:34 | 07:48
| 16:40 | 17:36 24
15]08:33 | 07:46
| 16:41 | 17:38 23
16 | 08:32 | 07:44
| 16:43 | 17:40 21
17108:31 | 07:42
| 16:44 | 17:42 19
18 | 08:30 | 07:40
| 16:46 | 17:44 17
19]08:29 | 07:38
| 16:48 | 17:46 13
20 | 08:28 | 07:36
| 16:50 | 17:48 8
2110827 | 07:34
| 16:51 | 17:50
22| 08:25 | 07:32
116:53 | 17:52
23]08:24 | 07:29
| 16:55 | 17:53
24| 08:23 | 07:27
|16:57 | 17:55
25]08:22 | 07:25
| 16:58 | 17:57
26 | 08:20 | 07:23
117:00 | 17:59
271 08:19 | 07:21
| 17:02 | 18:01
28 | 08:17 | 07:19
|17:04 | 18:03 8
29 | 08:16 |
| 17:06 |
30 | 08:14 |
117:08 |
31108:13 |
| 17:10 |
Sonnenscheinstunden | 255 | 276
astr.max.mogl.Beschattung | | 351

Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergegeben (!

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

16:26 (WEA 1) | 07:12
16:34 (WEA 1) | 18:08
16:23 (WEA 1) | 07:10
16:36 (WEA 1) | 18:10
16:22 (WEA 1) | 07:07
16:38 (WEA 1) | 18:12
16:20 (WEA 1) | 07:05
16:39 (WEA 1) | 18:14
16:19 (WEA 1) | 07:03
16:40 (WEA 1) | 18:16
16:19 (WEA 1) | 07:00
16:41 (WEA 1) | 18:18
16:18 (WEA 1) | 06:58
16:41 (WEA 1) | 18:19
16:18 (WEA 1) | 06:56
16:42 (WEA 1) | 18:21
16:18 (WEA 1) | 06:53
16:42 (WEA 1) | 18:23
16:18 (WEA 1) | 06:51
16:42 (WEA 1) | 18:25
16:18 (WEA 1) | 06:49
16:42 (WEA 1) | 18:27
16:18 (WEA 1) | 06:46
16:42 (WEA 1) | 18:28
16:19 (WEA 1) | 06:44
16:42 (WEA 1) | 18:30
16:20 (WEA 1) | 06:42
16:41 (WEA 1) | 18:32
16:21 (WEA 1) | 06:39
16:40 (WEA 1) | 18:34
16:22 (WEA 1) | 06:37
16:39 (WEA 1) | 18:36
16:24 (WEA 1) | 06:35
16:37 (WEA 1) | 18:37
16:26 (WEA 1) | 06:32
16:34 (WEA 1) | 18:39

17:18 (WEA 2)
17:26 (WEA 2)

Minuten mit Schatten

windPRO 3.5.587 by EMD International A/S, Tel. +45 69 16 48 50, d:

408

Zeitpunkt (SS:MM) Schattenanfang

| April

17:15 (WEA 2) | 07:04

19:32 (WEA 4) | 05:57

17:29 (WEA2) [20:00 2 19:34 (WEA4) | 2

17:14 (WEA 2) | 07:02 19:29 (WEA 4) | 0!

17:31 (WEA 2) | 20:02 7 19:36 (WEA4) | 21

17:13 (WEA 2) | 06:59 19:26 (WEA 4) | 0!

17:32 (WEA2) [ 20:04 12 19:38 (WEA4) | 2

17:11 (WEA 2) | 06:57 19:25 (WEA 4) | 0!

17:32 (WEA2) [ 20:06 15  19:40 (WEA 4) | 2

17:10 (WEA 2) | 06:55 19:24 (WEA 4) | 0!

17:33 (WEA2) [ 20:08 18  19:42 (WEA4) | 2

17:10 (WEA 2) | 06:52 19:22 (WEA 4) | 0!

17:34 (WEA2) [ 20:09 21 19:43 (WEA4) | 2

17:09 (WEA 2) | 06:50 19:22 (WEA 4) | 0!

17:33 (WEA2) [ 20:11 23 19:45 (WEA4) | 2

17:09 (WEA 2) | 06:48 19:22 (WEA 4) | 0!

17:33 (WEA2) [ 20:13 25 19:47 (WEA4) | 2

17:10 (WEA 2) | 06:45 19:20 (WEA 4) | 0!

17:33 (WEA2) [ 20:15 27  19:47 (WEA4) | 2

17:09 (WEA 2) | 06:43 19:20 (WEA 4) | 0!

17:32 (WEA 2) [ 20:16 27  19:47 (WEA 4) | 21:08

17:10 (WEA 2) | 06:41 19:21 (WEA 4) | 05:39

17:31 (WEA2) [ 20:18 26 19:47 (WEA4) | 21:10

17:10 (WEA 2) | 06:38 19:21 (WEA 4) | 05:

17:29 (WEA 2) [ 20:20 25

17:12 (WEA 2) | 06:36

17:28 (WEA 2) | 20:22 24

17:14 (WEA 2) | 06:34

17:26 (WEA 2) [ 20:23 23
| 06:32
|20:25 21

17:55 (WEA 3) | 06:29

18:02 (WEA 3) | 20:27 19

17:53 (WEA 3) | 06:27

18:04 (WEA 3) [ 20:29 19

17:51 (WEA 3) | 06:25

18:04 (WEA 3) [ 20:30 16

17:50 (WEA 3) | 06:23

18:05 (WEA 3) [ 20:32 12

17:49 (WEA 3) | 06:20

18:05 (WEA 3) | 20:34 15

17:49 (WEA 3) | 06:18

18:05 (WEA 3) | 20:36 17

17:49 (WEA 3) | 06:16

18:05 (WEA 3) [ 20:37 20

17:49 (WEA 3) | 06:14

18:03 (WEA 3) [ 20:39 21

17:50 (WEA 3) | 06:12

18:02 (WEA 3) | 20:41 23

17:51 (WEA 3) | 06:10 19:50 (WEA 5) | 0!

17:59 (WEA 3) [ 20143 22 20:12 (WEA5) | 2
| 06:08 19:50 (WEA 5) | 0!
| 20:44 22 20:12 (WEAS) | 2
| 06:05 19:51 (WEA 5) | 0!
| 20:46 20 20:11 (WEAS) | 2
| 06:03 19:51 (WEA 5) | 0!
| 20:48 19 20:10 (WEAS) | 2
| 06:01 19:52 (WEA 5) | 0!
| 20:50 17 20:09 (WEAS) | 2
| 05:59 19:54 (WEA 5) | 0!
|20:51 13 20:07 (WEAS) | 2
| | 0
| | 21:3
| 418 | 489
| 571 |

zeit wie ):

Zeitpunkt (SS:MM) Schattenende

.com,

8

| Juni

19:56 (WEA 5) | 05:10
20:04 (WEA 5) | 21:41

| 05:10

| 21:42
05:09
1:43
5:08
1:44
5:07
1:45
5:07
1:46
5:06
1:47
5:05
1:48
5:05
1:49
5:04
1:50
5:04
1:50
5:04
1:51
5:03
1:52
5:03
1:52
5:03
1:53
5:03
1:53
5:03
1:54
5:03
1:54
5:03
1:55
5:03
1:55
5:03
1:55
5:03
1:55
5:03
1:56
5:04
1:56
5:04
1:56
5:04
1:56
5:05
1:56
5:05
1:56
5:06
1:55
5:06
1:55

NONONONONONONONONONONONONONONONONONONONONONONONONONONON

503

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

15.09.2022 09:18 / 17 windPRO w
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Lizenzierter Anwender:
KOTTER Consulting Engineers GmbH & Co. KG
Bonifatiusstr. 400
DE-48432 Rheine
+49 5971 9710-31
André Raming / a.raming@koetter-consulting.com

Berechnet:

15.09.2022 08:06/3.5.587

Berechnung: Schattenwurfausbreitung GesamtbelastungSchattenrezeptor: SR-07 - SR-07, Hagen-Ring-StraBe 46, 49377 Vechta
Annahmen fiir Schattenwurfberechnung

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

Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung

Die Windenergieanlage/n ist/sind immer in Betrieb

5:45
1:22
5:46
1:20
5:48
1:18
5:50
1:17
5:51
1:15
5:53
1:13
5:54
1:11
5:56
1:09
5:58
1:07
5:59
1:05
6:01
1:03
6:03
1:01
6:04
0:59
6:06
0:57
6:08
0:55
6:09
0:53
6:11
0:51
6:13
0:49
6:14
0:47
6:16
0:45
6:18
0:43
6:20
0:40
6:21
0:38
6:23
0:36
6:25
0:34
6:26
0:32
6:28
0:29
6:30
0:27
6:31
0:25
6:33
0:23
6:35
0:20
456

NONONONONONONONONONONONONONONONONONONONONONONONONONONONONONONO

506

Sonnenscheinstunden |
astr.max.mogl.Beschattung |

Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergegeben (!

Tag im Monat Sonnenaufgang  (SS:MM)
Sonnenuntergang (SS:MM) Minuten mit Schatten
windPRO 3.5.587 by EMD International A/S, Tel. +45 69 16 48 50, d

| August

| September

| 06:36
| 20:18
| 06:38
| 20:16
| 06:40
| 20:13
| 06:41
| 20:11
| 06:43
| 20:09
| 06:45
| 20:06
| 06:46
| 20:04

20:03 (WEA 5) | 06:55
11 20:14 (WEA5) | 19:52
20:02 (WEA 5) | 06:57
14 20:16 (WEA5) | 19:50
20:00 (WEA 5) | 06:58
16 20:16 (WEA5) | 19:47
19:59 (WEA 5) | 07:00
19 20:18 (WEAS) | 19:45
19:57 (WEA 5) | 07:02
21 20:18 (WEA5) | 19:43
19:57 (WEA 5) | 07:03
21 20:18 (WEA5) | 19:40
19:57 (WEA 5) | 07:05
22 20:19 (WEAS) | 19:38
19:56 (WEA 5) | 07:07
22 20:18 (WEA5) | 19:35
19:56 (WEA 5) | 07:08
21 20:17 (WEAS) | 19:33
19:55 (WEA 5) | 07:10
19 20:14 (WEA5) | 19:31
19:56 (WEA 5) | 07:12
16 20:12 (WEAS) | 19:28
19:56 (WEA 5) | 07:13
15 20:11 (WEA5) | 19:26
19:56 (WEA 5) | 07:15
12 20:08 (WEA5) | 19:23
19:31 (WEA 4) | 07:17
17 20:06 (WEA 5) | 19:21
19:27 (WEA 4) | 07:18
19 20:03 (WEA5) | 19:19
19:25 (WEA 4) | 07:20
20 20:02 (WEAS) | 19:16
19:24 (WEA 4) | 07:22
21 19:45 (WEA4) | 19:14
19:22 (WEA 4) | 07:24
23 19:45 (WEA 4) | 19:11
19:21 (WEA 4) | 07:25
25 19:46 (WEA 4) | 19:09
19:20 (WEA 4) |
25 19:45 (WEA4) |
|

379 |

26
27
27
25
23
21

18

355

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

| Oktober

19:20 (WEA 4) | 07:27

| November

17:51 (WEA 2) | 07:23

19:46 (WEA 4) | 19:07 17 18:08 (WEA 2) | 16:59
19:19 (WEA 4) | 07:29 17:49 (WEA 2) | 07:24
19:46 (WEA 4) | 19:04 20  18:09 (WEA 2) | 16:57
19:18 (WEA 4) | 07:31 17:48 (WEA 2) | 07:26
19:45 (WEA 4) | 19:02 21  18:09 (WEA 2) | 16:55
19:19 (WEA 4) | 07:32 17:47 (WEA 2) | 07:28
19:44 (WEA4) | 19:00 23 18:10 (WEA 2) | 16:53
19:18 (WEA 4) | 07:34 17:46 (WEA 2) | 07:30
19:41 (WEA4) | 18:57 24 18:10 (WEA 2) | 16:51
19:18 (WEA 4) | 07:36 17:46 (WEA 2) | 07:32
19:39 (WEA 4) | 18:55 24 18:10 (WEA 2) | 16:50
19:19 (WEA 4) | 07:37 17:45 (WEA 2) | 07:34
19:37 (WEA4) | 18:53 24 18:09 (WEA 2) | 16:48
19:19 (WEA 4) | 07:39 17:45 (WEA 2) | 07:36
19:34 (WEA 4) | 18:50 24 18:09 (WEA 2) | 16:46
19:20 (WEA 4) | 07:41 17:46 (WEA 2) | 07:37
19:32 (WEA4) | 18:48 22 18:08 (WEA 2) | 16:44
19:22 (WEA 4) | 07:43 17:46 (WEA 2) | 07:39
19:30 (WEA 4) | 18:46 21  18:07 (WEA 2) | 16:43
19:24 (WEA 4) | 07:44 17:47 (WEA 2) | 07:41
19:27 (WEA 4) | 18:43 19 18:06 (WEA 2) | 16:41
| 07:46 17:48 (WEA 2) | 07:43
|18:41 15  18:03 (WEA2) | 16:39
| 07:48 17:50 (WEA 2) | 07:45
|18:39 11  18:01 (WEA2) | 16:38
| 07:50 | 07:47
| 18:37 | 16:36
| 07:52 | 07:48
| 18:34 | 16:35
| 07:53 | 07:50
| 18:32 | 16:33
| 07:55 | 07:52
| 18:30 | 16:32
18:40 (WEA 3) | 07:57 | 07:54
18:47 (WEA 3) | 18:28 | 16:31
18:37 (WEA 3) | 07:59 | 07:56
18:48 (WEA 3) | 18:26 | 16:29
: | 07:57
| 16:28
18:35 (WEA 3) | 08:02 | 07:59
18:50 (WEA 3) | 18:21 | 16:27
18:33 (WEA 3) | 08:04 16:55 (WEA 1) | 08:01
18:49 (WEA3) | 18:19 10  17:05 (WEA 1) | 16:26
18:33 (WEA 3) | 08:06 16:53 (WEA 1) | 08:02
18:49 (WEA3) | 18:17 14  17:07 (WEA1) | 16:24
18:33 (WEA 3) | 08:08 16:51 (WEA 1) | 08:04
18:49 (WEA 3) | 18:15 18  17:09 (WEA 1) | 16:23
18:33 (WEA 3) | 07:10 15:50 (WEA 1) | 08:06
18:47 (WEA3) [ 17:13 20  16:10 (WEA 1) | 16:22
18:34 (WEA 3) | 07:12 15:49 (WEA 1) | 08:07
18:46 (WEA3) | 17:11 22 16:11 (WEA1) | 16:21
18:36 (WEA 3) | 07:13 15:48 (WEA 1) | 08:09
18:44 (WEA3) [ 17:09 23  16:11 (WEA1) | 16:20
| 07:15 15:48 (WEA 1) | 08:11
|17:07 24 16:12 (WEA 1) | 16:19
17:56 (WEA 2) | 07:17 15:47 (WEA 1) | 08:12
18:04 (WEA2) | 17:05 25 16:12 (WEA1) | 16:18
17:53 (WEA 2) | 07:19 15:47 (WEA 1) | 08:14
18:07 (WEA2) | 17:03 25 16:12 (WEA1) | 16:18

07:21 15:47 (WEA 1) |

|17:01 25 16:12 (WEA 1) |
| 330 | 263

| 471 |

zeit wie ):

.com,

23
23
22

21

145

| Dezember

15:48 (WEA 1) | 08:15
16:11 (WEA 1) | 16:17
15:48 (WEA 1) | 08:17
16:11 (WEA 1) | 16:16
15:48 (WEA 1) | 08:18
16:10 (WEA 1) | 16:16
15:49 (WEA 1) | 08:19
16:10 (WEA 1) | 16:15
15:50 (WEA 1) | 08:21
16:09 (WEA 1) | 16:14
15:51 (WEA 1) | 08:22
16:08 (WEA 1) | 16:14
15:53 (WEA 1) | 08:23
16:06 (WEA 1) | 16:13
15:56 (WEA 1) | 08:25
16:03 (WEA 1) | 16:13

6:13
8:27
6:13
8:28
6:12
8:29
6:12
8:30
6:12
8:31
6:12
8:32
6:12
8:33
6:12
8:34
6:12
8:35
6:13
8:35
6:13
8:36
6:13
8:37
6:14
8:37
6:14
8:38
6:15
8:38
6:15
8:38
6:16
8:39
6:17
8:39
6:17
8:39
6:18
8:39
6:19
8:39
6:20
8:39
6:21
240

525858585 8585858585858585858585858585858585858

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

15.09.2022 09:18 / 18 windPRO w

I KOTT

CONSULTING ENGINEERS



Projekt:

R-2-2021-0491 WP am Standort Vechta

SHADOW - Kalender

Berechnung: Schattenwurfausbreitung GesamtbelastungSchattenrezeptor: SR-07a - SR-07a, Hagen-Ring-StraBe 46A (Neubau), 49377 Vechta

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

Die Sonne scheint téglich von Sonnenauf- bis -untergang

Seite 54 von 191 zum Bericht R-2-2021-0491.04

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

|Januar

1

8:39

2

w
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w

o

7
8
9

5

=4
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3
14
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23
Sonnenscheinstunden | 255
astr.max.mogl.Beschattung | 182

Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergegeben (!

Tag im Monat  Sonnenaufgang
Sonnenuntergang

| Februar

16:02 (WEA 1)
16:11 (WEA 1)
16:01 (WEA 1)
16:13 (WEA 1)
15:59 (WEA 1)
16:14 (WEA 1)
15:59 (WEA 1)
16:16 (WEA 1)
15:58 (WEA 1)
16:17 (WEA 1)
15:58 (WEA 1)
16:18 (WEA 1)
15:57 (WEA 1)
16:19 (WEA 1)
15:57 (WEA 1)
16:19 (WEA 1)
15:57 (WEA 1)
16:20 (WEA 1)
15:57 (WEA 1)
16:20 (WEA 1)

(S5:MM)

(SS:MM) Minuten mit Schatten

windPRO 3.5.587 by EMD International A/S, Tel. +45 69 16 48 50, d:

23
23
23
21

21

17

15

14
17
19
21
22
23
23
23
22
21

19

404

| Mérz

15:57 (WEA 1) | 07:16
16:20 (WEA 1) | 18:05
15:57 (WEA 1) | 07:14
16:20 (WEA 1) | 18:07
15:58 (WEA 1) | 07:12
16:21 (WEA 1) | 18:08
15:59 (WEA 1) | 07:10
16:20 (WEA 1) | 18:10
15:59 (WEA 1) | 07:07
16:20 (WEA 1) | 18:12
16:00 (WEA 1) | 07:05
16:19 (WEA 1) | 18:14
16:01 (WEA 1) | 07:03
16:18 (WEA 1) | 18:16
16:02 (WEA 1) | 07:00
16:17 (WEA 1) | 18:18
16:05 (WEA 1) | 06:58
16:14 (WEA 1) | 18:19

| 06:56
18:21
6:53
8:23
6:51
8:25
6:49
8:27
6:46
8:28
6:44
8:30
5 42

16:57 (WEA 2)
17:06 (WEA 2)
16:54 (WEA 2)
17:08 (WEA 2)
16:53 (WEA 2)
17:10 (WEA 2)
16:51 (WEA 2) | 06:32
17:10 (WEA 2) | 18:39
16:50 (WEA 2) | 06:30
17:11 (WEA 2) | 18:41
16:50 (WEA 2) | 06:28
17:12 (WEA 2) | 18:43
16:49 (WEA 2) | 06:25
17:12 (WEA 2) | 18:45
16:49 (WEA 2) | 06:23
17:12 (WEA 2) | 18:46
16:49 (WEA 2) | 06:20
17:12 (WEA 2) | 18:48
16:49 (WEA 2) | 06:18
17:11 (WEA 2) | 18:50
16:50 (WEA 2) | 06:16
17:11 (WEA 2) | 18:52
16:50 (WEA 2) | 06:13
17:09 (WEA 2) | 18:53

6
8:
6:37
8:
6:
8:37

25 2585858585855 853
W ww www

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

Lizenzierter Anwender:

|
<
n

1 KOTT

I I ' CONSULTING ENGINEERS

KOTTER Consulting Engineers GmbH & Co. KG
Bonifatiusstr. 400

DE-48432 Rheine

+49 5971 9710-31
André Raming / a.raming@koetter-consulting.com

Berechnet:

15.09.2022 08:06/3.5.587

| April

16:51 (WEA 2) | 07:04

18 17:09 (WEA 2) | 2 26
16:52 (WEA 2) | O
15 17:07 (WEA2) | 2 25
16:55 (WEA 2) | O
10 17:05 (WEA 2) | 2 23
21
18
17:38 (WEA 3)
5 17:43 (WEA 3) 15
17:34 (WEA 3) | O
11 17:45(WEA3) | 20:11 10
17:33 (WEA 3) | 06:48
13 17:46 (WEA 3) | 20:13 7
17:33 (WEA 3) | 06:45
14 17:47 (WEA3) | 2 1
17:31 (WEA 3) | 06:43
16  17:47 (WEA3) | 20:16 13
17:31 (WEA 3) | 06:41
16 17:47 (WEA3) | 2 16
17:31 (WEA 3) | O
15 17:46 (WEA 3) | 2 18
17:31 (WEA 3) | O
15 17:46 (WEA 3) | 2 20
17:33 (WEA 3) | O
12 17:45 (WEA3) | 2 22
17:34 (WEA 3) | O
8  17:42 (WEA3) | 2 22
| 06:
| 20: 2
| 06:
| 2 21
| 06:
| 20: 19
| 06:
| 20: 17
| o
| 20: 14
| 06:
| 20: 9
18:13 (WEA 4) | O
4 18:17 (WEA4) | 2
18:10 (WEA 4) | O
9 18:19 (WEA4) | 2
18:08 (WEA 4) | O
13 18:21 (WEA4) | 2
18:06 (WEA 4) | O
16 18:22 (WEA4) | 2
18:05 (WEA 4) | O
19 18:24 (WEA 4) | 20:
18:04 (WEA 4) | 06:
22 18:26 (WEA4) | 2
18:03 (WEA 4) | O
24 18:27 (WEA4) | 20:48
19:03 (WEA 4) | 06:01
26 19:29 (WEA 4) | 20:50
19:03 (WEA 4) | 0!
26 19:29 (WEA 4) | 20:51
19:02 (WEA 4) |
26 19:28 (WEA4) |
|
353 | 369
zeit wie ):

15.09.2022 09:18 / 19 windPRO w

19:02 (WEA 4) | 05:57
19:28 (WEA 4) | 20:53
19:03 (WEA 4) | 05:55
19:28 (WEA 4) | 20:55
19:03 (WEA 4) | 05:53
19:26 (WEA 4) | 20:57
19:04 (WEA 4) | 05:51
19:25 (WEA 4) | 20:58
19:05 (WEA 4) | 05:50
19:23 (WEA 4) | 21:00
19:06 (WEA 4) | 05:48
19:21 (WEA 4) | 21:02
19:10 (WEA 4) | 05:46
19:45 (WEA 5) | 21:03
19:40 (WEA 5) | 05:44
19:47 (WEA 5) | 21:05
19:37 (WEA 5) | 05:42
19:48 (WEA 5) | 21:07
19:36 (WEA 5) | 05:40
19:49 (WEA 5) | 21:08
19:35 (WEA 5) | 05:39
19:51 (WEA 5) | 21:10
19:35 (WEA 5) | 05:37
19:53 (WEA 5) | 21:12
19:34 (WEA 5) | 05:35
19:54 (WEA 5) | 21:13
19:34 (WEA 5) | 05:34
19:56 (WEA 5) | 21:15
19:34 (WEA 5) | 05:32
19:56 (WEA 5) | 21:17
19:34 (WEA 5) | 05:30
19:56 (WEA 5) | 21:18
19:34 (WEA 5) | 05:29
19:55 (WEA 5) | 21:20
19:34 (WEA 5) | 05:27
19:53 (WEA 5) | 21:21
19:35 (WEA 5) | 05:26
19:52 (WEA 5) | 21:23
19:37 (WEA 5) | 05:24
19:51 (WEA 5) | 21:24
19:39 (WEA 5) | 05:23
19:48 (WEA 5) | 21:26

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

| Juni



Projekt:

R-2-2021-0491 WP am Standort Vechta

SHADOW - Kalender

I KOTTER

CONSULTING ENGINEERS

Seite 55 von 191 zum Bericht R-2-2021-0491.04

Lizenzierter Anwender:
KOTTER Consulting Engineers GmbH & Co. KG
Bonifatiusstr. 400
DE-48432 Rheine
+49 5971 9710-31
André Raming / a.raming@koetter-consulting.com

Berechnet:

15.09.2022 08:06/3.5.587

Berechnung: Schattenwurfausbreitung GesamtbelastungSchattenrezeptor: SR-07a - SR-07a, Hagen-Ring-StraBe 46A (Neubau), 49377 Vechta
Annahmen fiir Schattenwurfberechnung

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

Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung

Die Windenergieanlage/n ist/sind immer in Betrieb

5:45
1:22
5:46
1:20
5:48
1:18
5:50
1:17
5:51
1:15
5:53
1:13
5:54
1:11
5:56
1:09
5:58
1:07
5:59
1:05
6:01
1:03
6:03
1:01
6:04
0:59
6:06
0:57
6:08
0:55
6:09
0:53
6:11
0:51
6:13
0:49
6:14
0:47
6:16
0:45
6:18
0:43
6:20
0:40
6:21
0:38
6:23
0:36
6:25
0:34
6:26
0:32
6:28
0:29
6:30
0:27
6:31
0:25
6:33
0:23
6:35
0:20
456

NONONONONONONONONONONONONONONONONONONONONONONONONONONONONONONO

astr.max.mogl.Beschattung |

Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergegeben (!

| August

21

22

22

22

20

186

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

| September

| 06:36
| 20:18
| 06:38
| 20:16
| 06:40
| 20:13
| 06:41
| 20:11
| 06:43
| 20:09
| 06:45
| 20:06
| 06:46
| 20:04

19:43 (WEA 5)
19:53 (WEA 5)
19:41 (WEA 5)
19:56 (WEA 5)
19:39 (WEA 5)
19:56 (WEA 5)
19:38 (WEA 5)
19:57 (WEA 5)
19:36 (WEA 5) | 07:18
19:57 (WEA 5) | 19:19
19:36 (WEA 5) | 07:20
19:58 (WEA 5) | 19:16
19:36 (WEA 5) | 07:22
19:58 (WEA 5) | 19:14
19:35 (WEA 5) | 07:24
19:57 (WEA 5) | 19:11
19:35 (WEA 5) | 07:25
19:55 (WEA 5) | 19:09
19:34 (WEA5) |
19:52 (WEA5) |

|

Minuten mit Schatten

windPRO 3.5.587 by EMD International A/S, Tel. +45 69 16 48 50, d:

18
21
23
25
25
27
27
27
25
22

20

408

| Oktober

19:34 (WEA 5) | 07:27

| November

18:11 (WEA 3) | 07:23

19:50 (WEA 5) | 19:07 15 18:26 (WEA 3) | 16:59
19:35 (WEA 5) | 07:29 18:09 (WEA 3) | 07:24
19:48 (WEA 5) | 19:04 16 18:25 (WEA 3) | 16:57
19:35 (WEA 5) | 07:31 18:09 (WEA 3) | 07:26
19:46 (WEA 5) | 19:02 16 18:25 (WEA 3) | 16:55
19:37 (WEA'5) | 07:32 18:09 (WEA 3) | 07:28
19:44 (WEA5) | 19:00 16  18:25 (WEA 3) | 16:53
19:06 (WEA 4) | 07:34 18:10 (WEA 3) | 07:30
19:41 (WEA 5) | 18:57 14 18:24 (WEA 3) | 16:51
19:02 (WEA 4) | 07:36 18:11 (WEA 3) | 07:32
19:16 (WEA 4) | 18:55 12 18:23 (WEA 3) | 16:50
19:00 (WEA 4) | 07:37 18:11 (WEA 3) | 07:34
19:18 (WEA 4) | 18:53 9  18:20 (WEA 3) | 16:48
18:58 (WEA 4) | 07:39 07:36
19:19 (WEA 4) | 18:50 | 16:46
18:57 (WEA 4) | 07:41 | 07:37
19:20 (WEA 4) | 18:48 | 16:44
18:56 (WEA 4) | 07:43 17:32 (WEA 2) | 07:39
19:21 (WEA 4) | 18:46 5 17:37(WEA2) | 16:43
18:55 (WEA 4) | 07:44 17:28 (WEA 2) | 07:41
19:20 (WEA4) | 18:43 12 17:40 (WEA?2) | 16:41
18:54 (WEA 4) | 07:46 17:25 (WEA 2) | 07:43
19:21 (WEA4) | 18:41 16  17:41 (WEA2) | 16:39
18:53 (WEA 4) | 07:48 17:23 (WEA 2) | 07:45
19:20 (WEA 4) | 18:39 19  17:42 (WEA2) | 16:38
18:53 (WEA 4) | 07:50 17:22 (WEA 2) | 07:47
19:20 (WEA 4) | 18:37 21 17:43 (WEA 2) | 16:36
18:53 (WEA 4) | 07:52 17:22 (WEA 2) | 07:48
19:18 (WEA 4) | 18:34 21 1743 (WEA2) | 16:35
18:53 (WEA 4) | 07:53 17:21 (WEA 2) | 07:50
19:15 (WEA4) | 18:32 23 17:44 (WEA?2) | 16:33
18:53 (WEA 4) | 07:55 17:21 (WEA 2) | 07:52
19:13 (WEA4) | 18:30 23 17:44 (WEA2) | 16:32
18:54 (WEA 4) | 07:57 17:21 (WEA 2) | 07:54
19:11 (WEA 4) | 18:28 23 17:44 (WEA2) | 16:31
18:54 (WEA 4) | 07:59 17:21 (WEA 2) | 07:56
19:08 (WEA 4) | 18:26 22 17:43 (WEA 2) | 16:29
18:56 (WEA 4) | 08:01 17:20 (WEA 2) | 07:57
19:06 (WEA 4) | 18:23 22 1742 (WEA2) | 16:28
18:58 (WEA 4) | 08:02 17:21 (WEA 2) | 07:59
19:03 (WEA4) | 18:21 20  17:41 (WEA?2) | 16:27
| 08:04 17:21 (WEA 2) | 08:01
118:19 19  17:40 (WEA2) | 16:26
| 08:06 17:23 (WEA 2) | 08:02
| 18:17 16 17:39 (WEA2) | 16:24
| 08:08 17:24 (WEA 2) | 08:04
| 18:15 13 17:37 (WEA 2) | 16:23
| 07:10 16:27 (WEA 2) | 08:06
| 17:13 7 16:34(WEA2) | 16:22
| 07:12 | 08:07
| 17:11 | 16:21
| 07:13 | 08:09
| 17:09 | 16:20
18:15 (WEA 3) | 07:15 | 08:11
18:22 (WEA 3) | 17:07 | 16:19
18:13 (WEA 3) | 07:17 | 08:12
18:24 (WEA 3) | 17:05 | 16:18
18:12 (WEA 3) | 07:19 | 08:14
18:25 (WEA 3) | 17:03 | 16:18

07:21 |

| 17:01 |
| 330 | 263

| 380 |

zeit wie ):

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

.com,

21
22
22
23
23
23
23
22
22

20

358

| Dezember

15:38 (WEA 1) | 08:15
15:40 (WEA 1) | 16:17
15:34 (WEA 1) | 08:17
15:45 (WEA 1) | 16:16
15:32 (WEA 1) | 08:18
15:47 (WEA 1) | 16:16
15:30 (WEA 1) | 08:20
15:48 (WEA 1) | 16:15
15:30 (WEA 1) | 08:21
15:49 (WEA 1) | 16:14
15:29 (WEA 1) | 08:22
15:50 (WEA 1) | 16:14
15:28 (WEA 1) | 08:23
15:50 (WEA 1) | 16:13
15:28 (WEA 1) | 08:25
15:50 (WEA 1) | 16:13
15:28 (WEA 1) | 08:26
15:51 (WEA 1) | 16:13
15:28 (WEA 1) | 08:27
15:51 (WEA 1) | 16:13
15:28 (WEA 1) | 08:28
15:51 (WEA 1) | 16:12
15:28 (WEA 1) | 08:29
15:51 (WEA 1) | 16:12
15:29 (WEA 1) | 08:30
15:51 (WEA 1) | 16:12
15:29 (WEA 1) | 08:31
15:51 (WEA 1) | 16:12
15:30 (WEA 1) | 08:32
15:50 (WEA 1) | 16:12
15:31 (WEA 1) | 08:33
15:50 (WEA 1) | 16:12
15:32 (WEA 1) | 08:34
15:49 (WEA 1) | 16:12
15:33 (WEA 1) | 08:35
15:48 (WEA 1) | 16:13
15:35 (WEA 1) | 08:35
15:47 (WEA 1) | 16:13
15:37 (WEA 1) | 08:36
15:46 (WEA 1) | 16:13

| 08:37
16:14

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

15.00202200:18/20  WiNndPRO w



Projekt:

R-2-2021-0491 WP am Standort Vechta

SHADOW - Kalender
Berechnung: Schattenwurfausbreitung GesamtbelastungSchattenrezeptor: SR-08 - SR-08, Siidmark 3, 49377 Vechta

Annahmen fiir Schattenwurfberechnung

Seite 56 von 191 zum Bericht R-2-2021-0491.04

Lizenzierter Anwender:
KOTTER Consulting Engineers GmbH & Co. KG
Bonifatiusstr. 400
DE-48432 Rheine
+49 5971 9710-31
André Raming / a.raming@koetter-consulting.com

Berechnet:

15.09.2022 08:06/3.5.587

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

|Januar

~

w

IS

@

o

Sonnenscheinstunden

astr.max.mégl.Beschattung

Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergegeben (!

Tag im Monat  Sonnenaufgang

08:40
16:22
08:39
16:23
08:39
16:24
08:39

35

35

35

35

35

35

34

34

34

32

32

31

31

30

29

28

27

24

23

20

20

24

26

746

14:02 (WEA 1)
14:37 (WEA 1)
14:03 (WEA 1)
14:38 (WEA 1)
14:02 (WEA 1)
14:37 (WEA 1)
14:03 (WEA 1)
14:38 (WEA 1)
14:03 (WEA 1)
14:38 (WEA 1)
14:04 (WEA 1)
14:39 (WEA 1)
14:05 (WEA 1)
14:39 (WEA 1)
14:06 (WEA 1)
14:40 (WEA 1)
14:06 (WEA 1)
14:40 (WEA 1)
14:07 (WEA 1)
14:39 (WEA 1)
14:07 (WEA 1)
14:39 (WEA 1)
14:09 (WEA 1)
14:40 (WEA 1)
14:09 (WEA 1)
14:40 (WEA 1)
14:10 (WEA 1)
14:40 (WEA 1)
14:11 (WEA 1)
14:40 (WEA 1)
14:11 (WEA 1)
14:39 (WEA 1)
14:12 (WEA 1)
14:39 (WEA 1)
14:14 (WEA 1)
14:38 (WEA 1)
14:15 (WEA 1)
14:38 (WEA 1)
14:17 (WEA 1)
14:37 (WEA 1)
14:19 (WEA 1)
14:35 (WEA 1)
14:21 (WEA 1)
14:34 (WEA 1)
14:26 (WEA 1)
14:31 (WEA 1)

15:44 (WEA 2)
15:52 (WEA 2)
15:40 (WEA 2)
15:55 (WEA 2)
15:37 (WEA 2)
15:57 (WEA 2)
15:36 (WEA 2)
16:00 (WEA 2)
15:35 (WEA 2)
16:01 (WEA 2)

(S5:MM)

Sonnenuntergang (SS:MM)

windPRO 3.5.587 by EMD International A/S, Tel. +45 69 16 48 50,

| Februar

08:11
17:11
08:10
17:13
08:08
17:15
08:06
17:17

276

Minuten mit Schatten

30

32

33

35

36

37

38

39

40

40

40

40

40

40

39

39

38

36

34

33

31

27

24

20

853

15:33 (WEA 2) | 07:16
16:03 (WEA 2) | 18:05
15:32 (WEA 2) | 07:14
16:04 (WEA 2) | 18:07
15:32 (WEA 2) | 07:12
16:05 (WEA 2) | 18:08
15:31 (WEA 2) | 07:10
16:06 (WEA 2) | 18:10
15:31 (WEA 2) | 07:07
16:07 (WEA 2) | 18:12
15:30 (WEA 2) | 07:05
16:07 (WEA 2) | 18:14
15:30 (WEA 2) | 07:03
16:08 (WEA 2) | 18:16
15:29 (WEA 2) | 07:00
16:08 (WEA 2) | 18:18
15:29 (WEA 2) | 06:58
16:09 (WEA 2) | 18:19
15:29 (WEA 2) | 06:56
16:09 (WEA 2) | 18:21
15:29 (WEA 2) | 06:54
16:09 (WEA 2) | 18:23
15:29 (WEA 2) | 06:51
16:09 (WEA 2) | 18:25
15:29 (WEA 2) | 06:49
16:09 (WEA 2) | 18:27
15:29 (WEA 2) | 06:46
16:09 (WEA 2) | 18:29
15:30 (WEA 2) | 06:44
16:09 (WEA 2) | 18:30
15:30 (WEA 2) | 06:42
16:09 (WEA 2) | 18:32
15:31 (WEA 2) | 06:39
16:09 (WEA 2) | 18:34
15:32 (WEA 2) | 06:37
16:08 (WEA 2) | 18:36
15:33 (WEA 2) | 06:35
16:07 (WEA 2) | 18:37
15:33 (WEA 2) | 06:32
16:06 (WEA 2) | 18:39
15:34 (WEA 2) | 06:30
16:05 (WEA 2) | 18:41
15:36 (WEA 2) | 06:28
16:03 (WEA 2) | 18:43
15:38 (WEA 2) | 06:25
16:02 (WEA 2) | 18:45
15:40 (WEA 2) | 06:23
16:00 (WEA 2) | 18:46
15:43 (WEA 2) | 06:20
15:55 (WEA 2) | 18:48

20

22

24

25

27

27

27

26

26

25

23

21

21

27

422

7:10 (WEA 3;

| April
07:04

20:00 31
07:02

20:02 35
06:59

20:04 37
06:57

20:06 39
06:55

20:08 41
06:52

20:09 43
06:50

20:11 44
06:48

20:13 45
06:45

20:15 46
06:43

20:16 47
06:41

20:18 47
06:38

20:20 47
06:36

20:22 47
06:34

20:23 47
06:32

20:25 47
06:29

20:27 47
06:27

20:29 46
06:25

20:30 45

44

43

41

47

52

55

56

55

56

53

48

40

1371

19:00 (WEA 4) | 05:57
1(WEA4) |20:53 35
8 (WEA 4) | 05:55
3 (WEA4) [ 20:55 35
6 (WEA 4) | 05:53
3 (WEA 4
18:55 (WEA 4) | 05:52
4 (WEA4) | 20:58 36
4 (WEA 4) | 05:50
S (WEA4) | 21:00 37
2 (WEA 4) | 05:48
5 (WEA4) | 21:02 37

™
2
G
<

36

]
T
E

6 (WEA4) | 21:05 37

6 (WEA4) | 21:07 36
18:49 (WEA 4) | 05:40

6 (WEA4) [ 21:09 35
9 (WEA 4) | 05:39

6 (WEA4) [ 21:10 35
9 (WEA 4
6 (WEA4) | 21:12 34

o
o
@
N

S (WEA4) 21113 33
5 (WEA 4) | 21:15 32
19:35 (WEA 4; 21;17 31
8 (WEA 4) | 05:30

5 (WEA 4) | 21:18 30
4 (WEA4) [ 21:20 28
3(WEA4) 2121 26

(WEA 4 21;23 24

1 (WEA 4) | 21:26 20

=
by
:
E
B

8 (WEA 4) | 05:14
20:19 (WEA 5) | 21:36
1 (WEA 4
9 (WEA 5) | 21:37
6 (WEA 4) | 05:12
20:20 (WEA 5) | 21:38

o
o
&

715

zeit wie

Zeitpunkt (SS:MM) Schattenanfang

Zeitpunkt (SS:MM) Schattenende

):

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

15.09.2022 09:18 / 21 windPRO “

CONSULTING ENGINEERS

l KOTT

19:45 (WEA 5)
20:20 (WEA 5)
19:45 (WEA 5)
20:20 (WEA 5)
19:45 (WEA 5)
20:21 (WEA 5)
19:45 (WEA 5)
20:21 (WEA 5)
19:44 (WEA 5)
20:21 (WEA 5)
19:44 (WEA 5)
20:21 (WEA 5)
19:44 (WEA 5)
20:20 (WEA 5)
19:44 (WEA 5)
20:21 (WEA 5)
19:44 (WEA 5)
20:20 (WEA 5)
19:45 (WEA 5)
20:20 (WEA 5)
19:45 (WEA 5)
20:20 (WEA 5)
19:45 (WEA 5)
20:19 (WEA 5)
19:46 (WEA 5)
20:19 (WEA 5)
19:46 (WEA 5)
20:18 (WEA 5)
19:47 (WEA 5)
20:18 (WEA 5)
19:47 (WEA 5)
20:17 (WEA 5)
19:48 (WEA 5)
20:16 (WEA 5)
19:50 (WEA 5)
20:16 (WEA 5)
19:50 (WEA 5)
20:14 (WEA 5)
19:51 (WEA 5)
20:14 (WEA 5)
19:53 (WEA 5)
20:13 (WEA 5)
19:55 (WEA 5)
20:12 (WEA 5)
19:56 (WEA 5)
20:09 (WEA 5)
19:58 (WEA 5)
20:07 (WEA 5)
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Lizenzierter Anwender:
KOTTER Consulting Engineers GmbH & Co. KG
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DE-48432 Rheine
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CONSULTING ENGINEERS

l KOTT

Berechnung: Schattenwurfausbreitung GesamtbelastungSchattenrezeptor: SR-08 - SR-08, Siidmark 3, 49377 Vechta
Annahmen fiir Schattenwurfberechnung
Die dargestellten Zeiten sind die astronomisch maximal mégliche Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint téglich von Sonnenauf- bis -untergang
Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb

| 3uli | August

1]05:07 05:45
21:55 21:22

2| 05:08 05:46
21:55 21:20
310508 05:48
21:54 21:18
4105:09 05:50
21:54 21:17
5105:10 05:51
21:53 21:15

6 05:11 05:53
21:53 21:13

7 05:12 05:55
21:52 21:11

8 05:13 05:56
21:51 21:09

9| 05:14 05:58
21:51 21:07

10 | 05:15 05:59
21:50 21:05
1105:16 06:01
21:49 21:03

12| 05:17 06:03
21:48 21:01
13]05:18 06:04
21:47 20:59

14| 05:19 06:06
21:46 20:57

15| 05:21 06:08
21:45 20:55

16 | 05:22 06:09
21:44 20:53

17| 05:23 06:11
21:43 20:51

18 05:24 06:13
21:42 20:49

19 | 05:26 20:10 (WEA 5) | 06:14
21:41 4 20:14 (WEA S) | 20:47

20 | 05:27 20:07 (WEA 5) | 06:16
21:40 12 20:19 (WEA 5) | 20:45

21 05:28 20:05 (WEA 5) | 06:18
21:38 15 20:20 (WEA 5) | 20:43

22 | 05:30 20:03 (WEA 5) | 06:20
21:37 19 20:22 (WEA5) | 20:40

23| 05:31 20:03 (WEA 5) | 06:21
21:36 21 20:24 (WEA5) | 20:38

24| 05:33 20:01 (WEA 5) | 06:23
2134 24 20:25 (WEAS) | 20:36

25 05:34 20:00 (WEA 5) | 06:25
2133 25 20:25 (WEAS) | 20:34

26| 05:36 20:00 (WEA 5) | 06:26
21:31 27 20:27 (WEAS5) | 20:32

27| 05:37 19:58 (WEA 5) | 06:28
21:30 29 20:27 (WEAS5) | 20:29

28 | 05:39 19:58 (WEA 5) | 06:30
21:28 30 20:28 (WEAS) | 20:27

29 | 05:40 19:57 (WEA 5) | 06:31
21:27 32 20:29 (WEAS) | 20:25

30 | 05:42 19:56 (WEA 5) | 06:33
21:25 33 20:29 (WEA5) | 20:23

31 05:43 19:56 (WEA 5) | 06:35
21:23 34 20:30 (WEA5) | 20:20

Sonnenscheinstunden | 506
astr.max.mdgl Beschattung 305

Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergegeben (!

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

42
42

43

47
47
47

1341

Minuten mit Schatten

windPRO 3.5.587 by EMD International A/S, Tel. +45 69 16 48 50,

19:55 (WEA 5,
20:29 (WEA 5,
19:55 (WEA 5
20:30 (WEA 5
19:54 (WEA 5
20:30 (WEA 5
19:55 (WEA 5
20:31 (WEA 5,
19:54 (WEA 5
20:30 (WEA 5
19:54 (WEA 5
20:31 (WEA 5;
19:53 (WEA 5;
20:30 (WEA 5
19:54 (WEA 5
20:30 (WEA 5
19:53 (WEA 5
20:29 (WEA 5
19:54 (WEA 5
20:30 (WEA 5
19:54 (WEA 5
20:30 (WEA 5
19:54 (WEA 5
20:28 (WEA 5
19:13 (WEA 4
20:28 (WEA 5
19:08 (WEA 4
20:27 (WEA 5,
19:05 (WEA 4
20:26 (WEA 5,
19:03 (WEA 4
20:24 (WEA 5,
19:01 (WEA 4
20:22 (WEA 5
19:00 (WEA 4
20:21 (WEA 5,
18:58 (WEA 4
20:18 (WEA 5
18:57 (WEA 4
20:17 (WEA 5;
18:55 (WEA 4
20:10 (WEA 5;
18:54 (WEA 4
19:36 (WEA 4
18:53 (WEA 4
19:36 (WEA 4
18:52 (WEA 4
19:36 (WEA 4
18:52 (WEA 4
19:37 (WEA 4
18:50 (WEA 4,
19:36 (WEA 4
18:50 (WEA 4
19:37 (WEA 4
18:50 (WEA 4
19:37 (WEA 4
18:49 (WEA 4

19:35 (WEA 4)

| September

20:18 47
20:16 47
20:13 46
20:11 45
20:09 44
20:06 43
20:04 42

20:02 40

19:14 20
19:12 22

19:09 24

619

18:48 (WEA 4)
19:35 (WEA 4)
18:48 (WEA 4)
19:35 (WEA 4)
18:48 (WEA 4)
19:34 (WEA 4)
18:48 (WEA 4)
19:33 (WEA 4
18:48 (WEA 4)
19:32 (WEA 4)
18:48 (WEA 4)
19:31 (WEA 4)
18:49 (WEA 4)
19:31 (WEA 4)
18:49 (WEA 4)
19:29 (WEA 4)
18:50 (WEA 4)
19:27 (WEA 4)
18:51 (WEA 4)
19:26 (WEA 4)
18:52 (WEA 4)
19:24 (WEA 4)
18:54 (WEA 4)
19:22 (WEA 4)
18:55 (WEA 4
19:18 (WEA 4)
18:59 (WEA 4)
19:15 (WEA 4)

17:44 (WEA 3)

18:00 (WEA 3)

| Oktober | November
07:27 17:35 (WEA 3) | 07:23
19:07 26 18:01 (WEA3) [16:59 40
07:29 17:34 (WEA 3) | 07:25
19:04 26 18:00 (WEA3) [16:57 39
07:31 17:33 (WEA 3) | 07:26
19:02 27 18:00 (WEA3) [16:55 39
07:32 17:33 (WEA 3) | 07:28
19:00 27 18:00 (WEA3) | 16:53 39
07:34 17:33 (WEA 3) | 07:30
18:57 27 18:00 (WEA3) [16:51 37
07:36 17:33 (WEA 3) | 07:32
18:55 26 17:59 (WEA3) [16:50 36
07:37 17:33 (WEA 3) | 07:34
18:53 25 17:58(WEA3) 16148 35
07:39 17:34 (WEA 3) | 07:36
18:50 23 17:57 (WEA3) [16:46 33
07:41 17:34 (WEA 3) | 07:37
18:48 22 17:56 (WEA3) [16:44 31
07:43 17:36 (WEA 3) | 07:39
18:46 18 17:54 (WEA3) [16:43 29
07:45 17:37 (WEA 3) | 07:41
18:43 15 17:52 (WEA 3) | 16:41 26
07:46 17:39 (WEA 3) | 07:43
18:41 9 17:48(WEA3) [16:40 24
07:48 07:45
18:39 1638 20
07:50 07:47
18:37 1636 15
07:52 07:48
18:34 1635 7
07:53 07:50
18:32 16:33
07:55 16:14 (WEA 2) | 07:52
18:30 15 16:29 (WEA2) | 16:32
07:57 16:11 (WEA 2) | 07:54
18:28 21 16:32 (WEA2) | 16:31
07:59 16:08 (WEA 2) | 07:56
18:26 26 16:34 (WEA2) [1629 5
08:01 16:06 (WEA 2) | 07:57
18:23 28 16:34 (WEA2) [16:28 13
08:02 16:04 (WEA 2) | 07:59
18:21 31 16:35(WEA2) [1627 16
08:04 16:03 (WEA 2) | 08:01
18:19 33 16:36 (WEA2) [16:26 20
08:06 16:02 (WEA 2) | 08:02
18:17 35 16:37 (WEA2) [16:24 22
08:08 16:01 (WEA 2) | 08:04
18:15 37 16:38(WEA2) 1623 24
07:10 15:00 (WEA 2) | 08:06
17:13 38 15:38(WEA2) [16:22 26
07:12 15:00 (WEA 2) | 08:07
17:11 38 15:38(WEA2) [16:21 28
07:13 14:59 (WEA 2) | 08:09
17:09 40 15:39 (WEA2) [16:20 29
07:15 14:59 (WEA 2) | 08:11
17:07 40 15:39 (WEA2) [16:19 30
07:17 14:59 (WEA 2) | 08:12
1705 40 15:39 (WEA2) [16:19 30
07:19 14:58 (WEA 2) | 08:14
17:03 41 15:39 (WEA2) [16:18 31
07:21 14:58 (WEA 2)
17:01 41 15:39 (WEA2)
330 263
775 724
zeit wie ):

Zeitpunkt (SS:MM) Schattenanfang

Zeitpunkt (SS:MM) Schattenende

14:59 (WEA 2)
15:39 (WEA 2)
14:59 (WEA 2)
15:38 (WEA 2)
14:59 (WEA 2)
15:38 (WEA 2)
14:59 (WEA 2)
15:38 (WEA 2)
15:00 (WEA 2)
15:37 (WEA 2)
15:01 (WEA 2)
15:37 (WEA 2)
15:01 (WEA 2)
15:36 (WEA 2)
15:02 (WEA 2)
15:35 (WEA 2)
15:03 (WEA 2)
15:34 (WEA 2)
15:04 (WEA 2)
15:33 (WEA 2)
15:06 (WEA 2)
15:32 (WEA 2)
15:07 (WEA 2)
15:31 (WEA 2)
15:09 (WEA 2)
15:29 (WEA 2)
15:12 (WEA 2)
15:27 (WEA 2)
15:16 (WEA 2)
15:23 (WEA 2)

14:00 (WEA 1)
14:05 (WEA 1)
13:56 (WEA 1)
14:09 (WEA 1)
13:55 (WEA 1)

14:13 (WEA 1)
13:53 (WEA 1)
14:15 (WEA 1)
13:51 (WEA 1)
14:15 (WEA 1)
13:51 (WEA 1)
14:17 (WEA 1)
13:50 (WEA 1)
14:18 (WEA 1)
13:50 (WEA 1)
14:19 (WEA 1)

14:21 (WEA 1)

| Dezember
08:15
1617 33
08:17
16:16 33
08:18
16:16 34
08:20
16:15 34
08:21
16:14 34
08:22
16:14 34
08:24
16:14 35
08:25
1613 35
08:26
1613 35
08:27
16:13 35
08:28
1612 35
08:29
16:12 35
08:30
1612 35
08:31
1612 35
08:32
1612 35
08:33
1612 36
08:34
1612 35
08:35
16:13 36
08:35
16:13 36
08:36
1613 36
08:37
16:14 35
08:37
16:14 35
08:38
16:15 35
08:38
16:15 36
08:39
16:16 36
08:39
16:17 35
08:39
1617 35
08:39
16:18 36
08:39
1619 35
08:40
16:20 36
08:40
16:21 35
240
1085

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

15.09.2022 09:18 / 22 windPRO .

13:49 (WEA 1)

13:50 (WEA 1)
14:24 (WEA 1)
13:50 (WEA 1)
14:24 (WEA 1)
13:50 (WEA 1)

13:52 (WEA 1)
14:27 (WEA 1)
13:52 (WEA 1)
14:27 (WEA 1)
13:52 (WEA 1)
14:27 (WEA 1)
13:53 (WEA 1)
14:28 (WEA 1)
13:53 (WEA 1)
14:28 (WEA 1)
13:54 (WEA 1)
14:29 (WEA 1)
13:54 (WEA 1)
14:30 (WEA 1)
13:55 (WEA 1)
14:30 (WEA 1)
13:55 (WEA 1)
14:31 (WEA 1)
13:55 (WEA 1)
14:31 (WEA 1)

14:34 (WEA 1)
13:58 (WEA 1)
14:34 (WEA 1)
13:59 (WEA 1)
14:34 (WEA 1)

14:36 (WEA 1)
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Lizenzierter Anwender:
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Die dargestellten Zeiten sind die astronomisch maximal mégliche Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint téglich von Sonnenauf- bis -untergang
Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb

|Januar

~

w

IS

@

o

Sonnenscheinstunden

astr.max.mégl.Beschattung

Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergegeben (!

Tag im Monat  Sonnenaufgang

08:40
16:22
08:39
16:23
08:39
16:24
08:39

36

36

36

37

37

37

37

37

36

36

36

35

35

34

35

34

33

32

31

29

28

25

24

22

832

14:07 (WEA 1)
14:43 (WEA 1)
14:08 (WEA 1)
14:44 (WEA 1)
14:08 (WEA 1)
14:44 (WEA 1)
14:08 (WEA 1)
14:45 (WEA 1)
14:08 (WEA 1)
14:45 (WEA 1)
14:09 (WEA 1)
14:46 (WEA 1)
14:09 (WEA 1)
14:46 (WEA 1)
14:10 (WEA 1)
14:47 (WEA 1)
14:11 (WEA 1)
14:47 (WEA 1)
14:11 (WEA 1)
14:47 (WEA 1)
14:11 (WEA 1)
14:47 (WEA 1)
14:13 (WEA 1)
14:48 (WEA 1)
14:13 (WEA 1)
14:48 (WEA 1)
14:14 (WEA 1)
14:48 (WEA 1)
14:14 (WEA 1)
14:49 (WEA 1)
14:14 (WEA 1)
14:48 (WEA 1)
14:15 (WEA 1)
14:48 (WEA 1)
14:16 (WEA 1)
14:48 (WEA 1)
14:17 (WEA 1)
14:48 (WEA 1)
14:19 (WEA 1)
14:48 (WEA 1)
14:19 (WEA 1)
14:47 (WEA 1)
14:21 (WEA 1)
14:46 (WEA 1)
14:22 (WEA 1)
14:46 (WEA 1)
14:23 (WEA 1)
14:45 (WEA 1)
14:26 (WEA 1)
14:44 (WEA 1)
14:28 (WEA 1)
14:41 (WEA 1)
14:34 (WEA 1)
14:37 (WEA 1)

(S5:MM)

Sonnenuntergang (SS:MM)

windPRO 3.5.587 by EMD International A/S, Tel. +45 69 16 48 50,

| Februar

08:11
17:11
08:10
17:13
08:08
17:15
08:06
17:17

276

Minuten mit Schatten

20

24

27

30

32

34

36

37

38

40

40

40

41

41

41

41

41

40

39

38

37

35

32

30

26

23

919

15:56 (WEA 2) | 07:16
15:58 (WEA 2) | 18:05
15:50 (WEA 2) | 07:14
16:04 (WEA 2) | 18:07
15:48 (WEA 2) | 07:12
16:08 (WEA 2) | 18:08
15:46 (WEA 2) | 07:10
16:10 (WEA 2) | 18:10
15:44 (WEA 2) | 07:07
16:11 (WEA 2) | 18:12
15:43 (WEA 2) | 07:05
16:13 (WEA 2) | 18:14
15:42 (WEA 2) | 07:03
16:14 (WEA 2) | 18:16
15:41 (WEA 2) | 07:00
16:15 (WEA 2) | 18:18
15:40 (WEA 2) | 06:58
16:16 (WEA 2) | 18:19
15:39 (WEA 2) | 06:56
16:16 (WEA 2) | 18:21
15:39 (WEA 2) | 06:54
16:17 (WEA 2) | 18:23
15:38 (WEA 2) | 06:51
16:18 (WEA 2) | 18:25
15:38 (WEA 2) | 06:49
16:18 (WEA 2) | 18:27
15:38 (WEA 2) | 06:46
16:18 (WEA 2) | 18:29
15:38 (WEA 2) | 06:44
16:19 (WEA 2) | 18:30
15:38 (WEA 2) | 06:42
16:19 (WEA 2) | 18:32
15:38 (WEA 2) | 06:39
16:19 (WEA 2) | 18:34
15:38 (WEA 2) | 06:37
16:19 (WEA 2) | 18:36
15:38 (WEA 2) | 06:35
16:19 (WEA 2) | 18:37
15:38 (WEA 2) | 06:32
16:18 (WEA 2) | 18:39
15:39 (WEA 2) | 06:30
16:18 (WEA 2) | 18:41
15:39 (WEA 2) | 06:28
16:17 (WEA 2) | 18:43
15:40 (WEA 2) | 06:25
16:17 (WEA 2) | 18:45
15:41 (WEA 2) | 06:23
16:16 (WEA 2) | 18:46
15:42 (WEA 2) | 06:20
16:14 (WEA 2) | 18:48
15:43 (WEA 2) | 06:18
16:13 (WEA 2) | 18:50
15:45 (WEA 2) | 06:16
16:11 (WEA 2) | 18:52
15:47 (WEA 2) | 06:13
16:10 (WEA 2) | 18:53

20

22

24

26

27

27

27

27

26

25

23

21

385

15:49 (WEA 2)
6 (WEA 2)
(WEA 2)

1!

16:00 (WEA 2)

| April

07:04
20:00
07:02
20:02

25

29

33

43

45

45

47

47

47

47

47

46

46

46

43

43

53

56

57

59

59

1238

| Mai
05:57
20:53 58
05:55
20:55 58
05:53
|2057 55
05:52
20:58 50
05:50
21:00 43
05:48
21:02 35
05:46
|21:03 35
| 05:44
21:05 36
05:42
21:07 36

19:01 (WEA 4) | 05:40
3 (WEA 4) | 21:09 36
0 (WEA 4) | 05:39
13 (WEA 4) | 21:10 36

4 (WEA 4 21;12 36
3(WEA4) [ 2113 36
4 (WEA 4) | 21:15 35
19:44 (WEA 4; 21;17 34
7 (WEA 4) | 0530

4 (WEA 4) | 21:18 34
4 (WEA4) [21:20 33
3(WEA4) [2121 32

(WEA 4 21;23 31

2 (WEA4) [ 2126 28
2 (WEA4) | 2127 27

1 (WEA 4) | 21:29 26

=
by
:
E
B

0(WEA4) [21:32 22

6 (WEA 5) | 21:33 20

)0 (WEA 4; 05;14

o
2
by
z
S
B

1 (WEA 4) | 05:12
20:22 (WEA5) | 21:38 7

976

zeit wie

Zeitpunkt (SS:MM) Schattenanfang

Zeitpunkt (SS:MM) Schattenende

):

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

15.0020220018/23  WindPRO “

CONSULTING ENGINEERS

l KOTT

19:03 (WEA 4)
20:24 (WEA 5)
19:04 (WEA 4)
20:24 (WEA 5)
19:07 (WEA 4)
20:26 (WEA 5)
19:09 (WEA 4)
20:26 (WEA 5)
19:13 (WEA 4)
20:26 (WEA 5)
19:51 (WEA 5)
20:26 (WEA 5)
19:51 (WEA 5)
20:26 (WEA 5)
19:51 (WEA 5)
20:27 (WEA 5)
19:51 (WEA 5)
20:27 (WEA 5)
19:51 (WEA 5)
20:27 (WEA 5)
19:51 (WEA 5)
20:27 (WEA 5)
19:50 (WEA 5)
20:26 (WEA 5)
19:51 (WEA 5)
20:27 (WEA 5)
19:51 (WEA 5)
20:26 (WEA 5)
19:52 (WEA 5)
20:26 (WEA 5)
19:51 (WEA 5)
20:25 (WEA 5)
19:52 (WEA 5)
20:25 (WEA 5)
19:53 (WEA 5)
20:25 (WEA 5)
19:53 (WEA 5)
20:24 (WEA 5)
19:54 (WEA 5)
20:24 (WEA 5)
19:55 (WEA 5)
20:23 (WEA 5)
19:56 (WEA 5)
20:23 (WEA 5)
19:56 (WEA 5)
20:22 (WEA 5)
19:57 (WEA 5)
20:21 (WEA 5)
19:58 (WEA 5)
20:20 (WEA 5)
19:59 (WEA 5)
20:19 (WEA 5)
20:01 (WEA 5)
20:18 (WEA 5)
20:02 (WEA 5)
20:17 (WEA 5)
20:04 (WEA 5)
20:15 (WEA 5)
20:06 (WEA 5)
20:13 (WEA 5)
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Lizenzierter Anwender:
KOTTER Consulting Engineers GmbH & Co. KG
Bonifatiusstr. 400
DE-48432 Rheine
+49 5971 9710-31
André Raming / a.raming@koetter-consulting.com

Berechnet:

15.09.2022 08:06/3.5.587

CONSULTING ENGINEERS

l KOTT

Berechnung: Schattenwurfausbreitung GesamtbelastungSchattenrezeptor: SR-09 - SR-09, Siidmark 2, 49377 Vechta
Annahmen fiir Schattenwurfberechnung
Die dargestellten Zeiten sind die astronomisch maximal mégliche Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint téglich von Sonnenauf- bis -untergang
Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb

| 3uli | August

1]05:07 05:45
21:55 21:22 36

2| 05:08 05:46
21:55 21:20 36

310508 05:48
21:54 2118 36

4105:09 05:50
21:54 21:17 36

5105:10 05:51
21:53 21:15 35

6 05:11 05:53
21:53 21:13 36

7 05:12 05:55
21:52 21:11 35

8 05:13 05:56
21:51 21:09 47

9| 05:14 05:58
21:51 21:07 52

10 | 05:15 05:59
21:50 21:05 55

1105:16 06:01
21:49 2103 59

12| 05:17 06:03
21:48 21:01 59

13 05:18 06:04
21:47 20:59 59

14| 05:19 20:13 (WEA 5) | 06:06
21:46 10 20:23 (WEA 5) | 20:57 58

15| 05:21 20:12 (WEA 5) | 06:08
21:45 14 20:26 (WEA5) | 20:55 57

16 | 05:22 20:11 (WEA 5) | 06:09
21:44 16 20:27 (WEAS) | 20:53 56

17| 05:23 20:09 (WEA 5) | 06:11
21143 19 20:28 (WEA5) | 20551 52

18 05:24 20:08 (WEA 5) | 06:13
21142 21 20:29 (WEA5) | 20:49 42

19 | 05:26 20:07 (WEA 5) | 06:14
21:41 23 20:30 (WEAS5) | 20:47 43

20 | 05:27 20:07 (WEA 5) | 06:16
21:40 25  20:32 (WEAS) | 20:45 45

21 05:28 20:06 (WEA 5) | 06:18
21:38 26 20:32 (WEAS) | 20:43 45

22 | 05:30 20:05 (WEA 5) | 06:20
21:37 28 20:33 (WEA5) | 20:40 46

23| 05:31 20:05 (WEA 5) | 06:21
21:36 29  20:34 (WEA5) | 20:38 47

24| 05:33 20:04 (WEA 5) | 06:23
2134 30 20:34 (WEAS) | 20:36 47

25 05:34 20:03 (WEA 5) | 06:25
2133 32 20:35(WEAS) | 20:34 48

26| 05:36 20:03 (WEA 5) | 06:26
21:31 33 20:36 (WEAS) | 20:32 47

27| 05:37 20:02 (WEA 5) | 06:28
21:30 34 20:36 (WEAS) | 20:29 47

28 | 05:39 20:03 (WEA 5) | 06:30
21:28 34 20:37 (WEAS) | 20:27 47

29 | 05:40 20:02 (WEA 5) | 06:31
21:27 35 20:37 (WEAS) | 20:25 46

30 | 05:42 20:01 (WEA 5) | 06:33
21:25 35 20:36 (WEA5) | 20:23 45

31 05:43 20:01 (WEA 5) | 06:35
21:23 36  20:37 (WEA5) | 20:20 45

Sonnenscheinstunden | 506 456
astr.max.mogl.Beschattung 480 1444

Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergegeben (!

Tag im Monat Sonnenaufgang  (SS:MM)

Sonnenuntergang (SS:MM) Minuten mit Schatten

windPRO 3.5.587 by EMD International A/S, Tel. +45 69 16 48 50,

20:01 (WEA 5,
20:37 (WEA 5,
20:01 (WEA 5,
20:37 (WEA 5,
20:01 (WEA 5
20:37 (WEA 5,
20:01 (WEA 5
20:37 (WEA 5,
20:01 (WEA 5
20:36 (WEA 5,
20:01 (WEA 5;
20:37 (WEA 5
20:01 (WEA 5;
20:36 (WEA 5
19:21 (WEA 4
20:36 (WEA 5,
19:17 (WEA 4
20:34 (WEA 5,
19:15 (WEA 4
20:34 (WEA 5
19:13 (WEA 4
20:34 (WEA 5.
19:11 (WEA 4
20:32 (WEA 5,
19:10 (WEA 4
20:31 (WEA 5
19:08 (WEA 4
20:28 (WEA 5
19:07 (WEA 4
20:27 (WEA 5,
19:05 (WEA 4
20:24 (WEA 5,
19:04 (WEA 4
20:22 (WEA 5
19:04 (WEA 4
19:46 (WEA 4
19:03 (WEA 4
19:46 (WEA 4
19:02 (WEA 4
19:47 (WEA 4
19:01 (WEA 4
19:46 (WEA 4
19:01 (WEA 4
19:47 (WEA 4
19:00 (WEA 4)
19:47 (WEA 4
18:59 (WEA 4
19:46 (WEA 4
18:59 (WEA 4
19:47 (WEA 4
18:59 (WEA 4
19:46 (WEA 4
18:59 (WEA 4
19:46 (WEA 4
18:59 (WEA 4
19:46 (WEA 4
18:58 (WEA 4)

19:43 (WEA 4)

| September

20:18 43
20:16 42

20:13 40

19:19 24
19:16 26
19:14 27
19:12 27

19:09 27

521

18:59 (WEA 4)
19:42 (WEA 4)
19:00 (WEA 4)
19:42 (WEA 4)
19:00 (WEA 4)
19:40 (WEA 4)
19:01 (WEA 4)
19:39 (WEA 4)
19:01 (WEA 4)
19:37 (WEA 4)
19:02 (WEA 4)
19:35 (WEA 4)
19:04 (WEA 4)
19:34 (WEA 4)
19:05 (WEA 4)
19:31 (WEA 4)
19:08 (WEA 4)
19:28 (WEA 4)
19:12 (WEA 4)

19:23 (WEA 4

17:53 (WEA 3
18:05 (WEA 3
17:51 (WEA 3
18:08 (WEA 3
17:49 (WEA 3
18:09 (WEA 3
17:47 (WEA 3
18:09 (WEA 3
17:46 (WEA 3
18:10 (WEA 3
17:45 (WEA 3
18:11 (WEA 3
17:44 (WEA 3
18:11 (WEA 3
17:43 (WEA 3

18:10 (WEA 3

|Oktober |November
07:27 17:43 (WEA3) | 07:23
19:07 27 18:10 (WEA3) | 16359 37
07:29 17:42 (WEA3) | 07:25
19:04 26 18:08 (WEA3) | 16357 35
07:31 17:43 (WEA 3) | 07:26
19:02 25 18:08 (WEA3)| 1655 33
07:32 17:43 (WEA3) | 07:28
19:00 24 18:07 (WEA3) [16:53 31
07:34 17:44 (WEA 3) | 07:30
18:57 22 18:06 (WEA3) [16:51 29
07:36 17:46 (WEA 3) | 07:32
18:55 18 18:04 (WEA3) | 16350 27
07:37 17:47 (WEA3) | 07:34
18:53 14 18:01 (WEA3)| 16148 23
07:39 17:50 (WEA 3) | 07:36
18:50 7 17:57 (WEA3)| 16146 19
07:41 07:37
18:48 16144 13
07:43 07:39
18:46 16:43
07:45 07:41
18:43 16:41
07:46 16:25 (WEA 2) | 07:43
18:41 12 16:37 (WEA2) | 16:40
07:48 16:21 (WEA 2) | 07:45
18:39 19 16:40 (WEA2) | 16:38
07:50 16:18 (WEA 2) | 07:47
1837 25 16:43 (WEA2) | 16:36
07:52 16:16 (WEA 2) | 07:48
18:34 28 16:44 (WEA2) 1635 4
07:53 1615 (WEA 2) | 07:50
18:32 31 16:46 (WEA2)| 1633 13
07:55 16:13 (WEA 2) | 07:52
18:30 34 16:47 (WEA2) | 1632 18
07:57 16:12 (WEA 2) | 07:54
18:28 35 16:47 (WEA2) | 1631 22
07:59 16:11 (WEA 2) | 07:56
18:26 37 1648 (WEA2) [1629 24
08:01 16:09 (WEA 2) | 07:57
1823 39 1648 (WEA2)| 1628 25
08:02 16:09 (WEA 2) | 07:59
1821 39 1648 (WEA2)| 1627 28
08:04 16:08 (WEA 2) | 08:01
18:19 40 16:48 (WEA2) | 1626 29
08:06 16:08 (WEA 2) | 08:02
18:17 41 16:49 (WEA2) | 1624 31
08:08 16:07 (WEA 2) | 08:04
18:15 42 16:49 (WEA2) | 1623 32
07:10 15:07 (WEA 2) | 08:06
17:13 42 1549 (WEA2) | 1622 33
07:12 15:07 (WEA 2) | 08:07
17:11 41 1548 (WEA2) [1621 34
07:13 15:07 (WEA 2) | 08:09
17:09 41 1548 (WEA2) 1620 34
07:15 15:07 (WEA 2) | 08:11
17:07 41 1548 (WEA2) | 16:19 34
07:17 15:08 (WEA 2) | 08:12
17:05 40 1548 (WEA2)|16:19 35
07:19 15:08 (WEA 2) | 08:14
17:03 39 1547 (WEA2)|16:18 35
07:21 15:08 (WEA 2)
17:01 39 15:47 (WEA2)
330 263
868 678
Zeit wie ):

Zeitpunkt (SS:MM) Schattenanfang

Zeitpunkt (SS:MM) Schattenende

15:09 (WEA 2)
15:46 (WEA 2)
15:10 (WEA 2)
15:45 (WEA 2)
15:11 (WEA 2)
15:44 (WEA 2)
15:12 (WEA 2)
15:43 (WEA 2)
15:13 (WEA 2)
15:42 (WEA 2)
15:14 (WEA 2)
15:41 (WEA 2)
15:16 (WEA 2)
15:39 (WEA 2)
15:18 (WEA 2)
15:37 (WEA 2)
15:21 (WEA 2)
15:34 (WEA 2)

14:05 (WEA 1)
14:09 (WEA 1)
14:01 (WEA 1)
14:14 (WEA 1)
13:59 (WEA 1)
14:17 (WEA 1)
13:57 (WEA 1)
14:19 (WEA 1)
13:56 (WEA 1)
14:20 (WEA 1)
13:56 (WEA 1)
14:21 (WEA 1)
13:55 (WEA 1)

14:24 (WEA 1)
13:54 (WEA 1)
14:25 (WEA 1)
13:53 (WEA 1)
14:25 (WEA 1)
13:53 (WEA 1)
14:26 (WEA 1)
13:53 (WEA 1)
14:27 (WEA 1)
13:54 (WEA 1)
14:28 (WEA 1)

14:29 (WEA 1)

| Dezember
08:15
1617 36
08:17
16:16 36
08:18
16:16 36
08:20
16:15 36
08:21
16:14 37
08:22
16:14 37
08:24
16:14 37
08:25
1613 36
08:26
1613 36
08:27
16:13 36
08:28
16:12 37
08:29
16:12 36
08:30
1612 36
08:31
1612 36
08:32
1612 36
08:33
1612 36
08:34
1612 36
08:35
16:13 36
08:35
16:13 36
08:36
1613 36
08:37
1614 36
08:37
16:14 35
08:38
16:15 36
08:38
16:15 36
08:39
16:16 36
08:39
16:17 36
08:39
1617 36
08:39
16:18 36
08:39
1619 36
08:40
16:20 36
08:40
16:21 37
240
1120

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

15.0020220018/24  WINAPRO .

13:53 (WEA 1)

13:55 (WEA 1)
14:31 (WEA 1)
13:55 (WEA 1)
14:31 (WEA 1)
13:54 (WEA 1)

13:57 (WEA 1)
14:33 (WEA 1)
13:57 (WEA 1)
14:34 (WEA 1)
13:58 (WEA 1)
14:34 (WEA 1)
13:58 (WEA 1)
14:34 (WEA 1)
13:59 (WEA 1)
14:35 (WEA 1)
13:59 (WEA 1)
14:35 (WEA 1)
14:00 (WEA 1)
14:36 (WEA 1)
14:00 (WEA 1)
14:36 (WEA 1)
14:01 (WEA 1)
14:37 (WEA 1)
14:01 (WEA 1)
14:37 (WEA 1)

14:40 (WEA 1)
14:04 (WEA 1)
14:40 (WEA 1)
14:04 (WEA 1)
14:40 (WEA 1)

14:43 (WEA 1)



Projekt:

SHADOW - Kalender
Berechnung: Schattenwurfausbreitung GesamtbelastungSchattenrezeptor: SR-10 - SR-10, Siidmark 2a, 49377 Vechta
Annahmen fiir Schattenwurfberechnung

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

Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung

-2-2021-0491 WP am Standort Vechta

Die Windenergieanlage/n ist/sind immer in Betrieb

|Januar

1] 08:40
16:22 37

2| 08:39
16:23 37

3108:39
16:24 37

4108:39
1626 38

5108:39
16:27 37

6| 08:38
16:28 37

7 08:38
16:29 37

8| 08:37
16:31 37

9| 08:37
16:32 37

10| 08:36
16:34 37

1108:36
16:35 37

12 08:35
16:37 36

1308:34
16:38 36

14| 08:34
16:40 35

15| 08:33
16:41 35

16 | 08:32
16:43 35

17| 08:31
16:44 34

18 08:30
16:46 33

19 08:29
16:48 32

20| 08:28
16:50 31

21| 08:27
16:51 30

22 | 08:25
16:53 28

23 | 08:24
16:55 27

24| 08:23
16:57 24

25| 08:22
16:58 22

26 | 08:20
17:00 18

27| 08:19
17:02 13

28 | 08:17
17:04 2

29 | 08:16

17:06

30 | 08:14

17:08

31 08:13

17:10

Sonnenscheinstunden | 255
astr.max.mdgl Beschattung 879

Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergegeben (!

Tag im Monat ~ Sonnenaufgang

14:06 (WEA 1)

14:47 (WEA 1)
14:12 (WEA 1)
14:48 (WEA 1)
14:12 (WEA 1)
14:48 (WEA 1)
14:13 (WEA 1)
14:48 (WEA 1)
14:13 (WEA 1)
14:48 (WEA 1)
14:13 (WEA 1)
14:48 (WEA 1)
14:14 (WEA 1)
14:48 (WEA 1)
14:15 (WEA 1)
14:48 (WEA 1)
14:16 (WEA 1)

14:25 (WEA 1)
14:43 (WEA 1)
14:28 (WEA 1)
14:41 (WEA 1)
14:34 (WEA 1)
14:36 (WEA 1)

| Februar

276

(S5:MM)

Sonnenuntergang (SS:MM)

windPRO 3.5.587 by EMD International A/S, Tel. +45 69 16 48 50,

908

15:52 (WEA 2)
16:05 (WEA 2)
15:49 (WEA 2)
16:08 (WEA 2)
15:47 (WEA 2)
16:10 (WEA 2)
15:45 (WEA 2)
16:12 (WEA 2)

16:17 (WEA 2)
15:40 (WEA 2)
16:18 (WEA 2)
15:39 (WEA 2)
16:18 (WEA 2)
15:39 (WEA 2)
16:19 (WEA 2)
15:39 (WEA 2)
16:19 (WEA 2)
15:38 (WEA 2)
16:20 (WEA 2)
15:38 (WEA 2)
16:20 (WEA 2)
15:38 (WEA 2)
16:20 (WEA 2)
15:38 (WEA 2)
16:20 (WEA 2)
15:39 (WEA 2)
16:21 (WEA 2)
15:38 (WEA 2)
16:19 (WEA 2)

16:17 (WEA 2)
15:42 (WEA 2)
16:16 (WEA 2)
15:43 (WEA 2)
16:15 (WEA 2)
15:45 (WEA 2)
16:13 (WEA 2)

Minuten mit Schatten

429

KOTTER

CONSULTING ENGINEERS

Seite 60 von 191 zum Bericht R-2-2021-0491.04

15:46 (WEA 2)
16:11 (WEA 2)
15:49 (WEA 2)
16:08 (WEA 2)
15:53 (WEA 2)
16:05 (WEA 2)

17:15 (WEA 3,
17:25 (WEA 3;
17:12 (WEA 3;
17:28 (WEA 3;
17:10 (WEA 3
17:30 (WEA 3
17:08 (WEA 3
17:30 (WEA 3;
17:07 (WEA 3;
17:31 (WEA 3]
17:06 (WEA 3
17:31 (WEA 3;
17:05 (WEA 3
17:32 (WEA 3;
17:05 (WEA 3;
17:32 (WEA 3;
17:04 (WEA 3;
17:31 (WEA 3;
17:04 (WEA 3;
17:32 (WEA 3
17:05 (WEA 3
17:31 (WEA 3]
17:04 (WEA 3;
17:30 (WEA 3;
17:05 (WEA 3
17:29 (WEA 3;
17:05 (WEA 3
17:28 (WEA 3;
17:07 (WEA 3;
17:27 (WEA 3;
17:08 (WEA 3;
17:25 (WEA 3;
17:10 (WEA 3;
17:21 (WEA 3;

Lizenzierter Anwender:
KOTTER Consulting Engineers GmbH & Co. KG
Bonifatiusstr. 400
DE-48432 Rheine
+49 5971 9710-31
André Raming / a.raming@koetter-consulting.com

Berechnet:

15.09.2022 08:06/3.5.587

| April |Mai
07:04 05:57
20:00 2053 62
07:02 05:55
20:02 20555 61
06:59 05:53
20:04 20:57 62
06:57 19:20 (WEA 4) | 05:52
20:06 13 19:33 (WEA4) [ 20:58 61
06:55 19:16 (WEA 4) | 05:50
20:08 21 19:37 (WEA4)|21:00 58
06:52 19:13 (WEA 4) | 05:48
20:09 26 19:39 (WEA4) | 21:02 54
06:50 19:11 (WEA 4) | 05:46
20:11 30 19:41(WEA4)|21:03 50
06:48 19:09 (WEA 4) | 05:44
20:13 34 19:43 (WEA4) |21:05 41
06:45 19:06 (WEA 4) | 05:42
20:15 37 19:43 (WEA4) | 21:07 36
06:43 19:05 (WEA 4) | 05:40
20:16 39 19:44 (WEA4) | 21:09 36
06:41 19:04 (WEA 4) | 05:39
20:18 41 19:45 (WEA 4) | 21:10 37
06:38 19:03 (WEA 4) | 05:37
2020 43 19:46 (WEA4) | 21:12 36
06:36 19:02 (WEA 4) | 05:35
2022 44 1946 (WEA4) | 21:13 37
06:34 19:01 (WEA 4) | 05:34
2023 45 19:46 (WEA4) | 21:15 36
06:32 19:01 (WEA 4) | 05:32
2025 46 19:47 (WEA4) | 21:17 36
06:29 19:00 (WEA 4) | 05:30
2027 47 19:47 (WEA4) | 21:18 36
06:27 19:00 (WEA 4) | 05:29
2029 47 19:47 (WEA4) |21:20 35
06:25 18:59 (WEA 4) | 05:27
20:30 47 19:46 (WEA4) | 21:21 34
06:23 18:58 (WEA 4) | 05:26
2032 48 19:46 (WEA4) | 21:23 34
06:20 18:58 (WEA 4) | 05:24
20:34 48 19:46 (WEA4) |21:24 33
06:18 18:58 (WEA 4) | 05:23
20:36 48 19:46 (WEA4) | 21:26 32
06:16 18:58 (WEA 4) | 05:22
20:37 48 19:46 (WEA4) [21:27 31
06:14 18:58 (WEA 4) | 05:20
20:39 47 19:45(WEA4) | 21:29 29
06:12 18:59 (WEA 4) | 05:19
20:41 46 19:45(WEA4) | 21:30 29
06:10 18:50 (WEA 4) | 05:18
20:43 45 19:44 (WEA4) | 21:32 28
06:08 18:59 (WEA 4) | 05:17
20:44 45 19:44 (WEA4) | 21:33 26
06:06 19:00 (WEA 4) | 05:16
20:46 49 20:16 (WEAS) | 21:34 24
06:03 19:00 (WEA 4) | 05:14
20:48 56 20:19 (WEAS) |21:36 23
06:01 19:01 (WEA 4) | 05:13
20550 58 20:21 (WEAS) [21:37 21
05:59 19:02 (WEA 4) | 05:12
2051 59 20:22 (WEAS) | 21:38 19
05:11
239 17
489
1157 1154
zeit wie ):

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

19:02 (WEA 4
20:24 (WEA'S
19:03 (WEA 4
20:25 (WEA'S
19:05 (WEA 4
20:27 (WEA'S
19:06 (WEA 4)
20:28 (WEA 5,
19:08 (WEA 4
20:28 (WEA 5,
19:10 (WEA 4
20:28 (WEA'S
19:12 (WEA 4)
20:28 (WEA'S
19:18 (WEA 4
20:29 (WEA'S
19:53 (WEA 5
20:29 (WEA'5
19:54 (WEA 5
20:30 (WEA 5
19:53 (WEA 5
20:30 (WEA 5
19:53 (WEA 5.
20:29 (WEA 5;
19:53 (WEA'5
20:30 (WEAS
19:53 (WEA5
20:29 (WEA5
19:54 (WEA 5
20:30 (WEA'5
19:53 (WEA 5
20:29 (WEA'5
19:54 (WEA 5
20:29 (WEA 5
19:55 (WEA 5
20:29 (WEA 5
19:54 (WEA 5.
20:28 (WEA 5;
19:55 (WEA 5
20:28 (WEA 5
19:56 (WEA 5
20:28 (WEA'S
19:57 (WEA'5
20:28 (WEA'5
19:57 (WEA5
20:26 (WEA 5
19:57 (WEA5
20:26 (WEA 5
19:58 (WEA 5
20:26 (WEA 5
19:59 (WEA 5
20:25 (WEA 5,
20:00 (WEA 5
20:24 (WEA 5
20:01 (WEA S
20:24 (WEAS
20:02 (WEA'5

20:22 (WEA 5;

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

31

20:06 (WEA 5)

20:16 (WEA 5)

15.09.2022 09:18 / 25 windPRO .



Projekt:

SHADOW - Kalender

Berechnung: Schattenwurfausbreitung GesamtbelastungSchattenrezeptor: SR-10 - SR-10, Siidmark 2a, 49377 Vechta

-2-2021-0491 WP am Standort Vechta

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

| 3uli | August

1]05:07 05:45
21:55 21:22

2| 05:08 05:46
21:55 21:20
310508 05:48
21:54 21:18
4105:09 05:50
21:54 21:17
5105:10 05:51
21:53 21:15

6 05:11 05:53
21:53 21:13

7 05:12 05:55
21:52 21:11

8 05:13 05:56
21:51 21:09

9| 05:14 20:19 (WEA 5) | 05:58
21:51 3 20:22 (WEA5) | 21:07

10 | 05:15 20:16 (WEA 5) | 05:59
2150 9 20:25 (WEAS) | 21:05

11| 05:16 20:14 (WEA 5) | 06:01
21:49 13 20:27 (WEAS) | 21:03

12| 05:17 20:13 (WEA 5) | 06:03
21:48 16 20:29 (WEAS) | 21:01

13| 05:18 20:12 (WEA 5) | 06:04
21:47 18 20:30 (WEA 5) | 20:59

14| 05:19 20:11 (WEA 5) | 06:06
21:46 20  20:31 (WEASS) | 20:57

15| 05:21 20:11 (WEA 5) | 06:08
21:45 22 20:33 (WEA5) | 20:55

16 | 05:22 20:10 (WEA 5) | 06:09
21:44 23 20:33 (WEA5) | 20:53

17| 05:23 20:09 (WEA 5) | 06:11
2143 25 20:34 (WEAS) | 20:51

18 05:24 20:08 (WEA 5) | 06:13
21142 27 20:35 (WEAS) | 20:49

19 | 05:26 20:07 (WEA 5) | 06:14
21:41 28 20:35 (WEAS) | 20:47

20 | 05:27 20:08 (WEA 5) | 06:16
21:40 29  20:37 (WEAS) | 20:45

21 05:28 20:07 (WEA 5) | 06:18
21:38 30 20:37 (WEAS) | 20:43

22 | 05:30 20:06 (WEA 5) | 06:20
21:37 31 20:37 (WEA5) | 20:40

23| 05:31 20:06 (WEA 5) | 06:21
21:36 32 20:38 (WEA5) | 20:38

24| 05:33 20:05 (WEA 5) | 06:23
2134 34 20:39 (WEAS) | 20:36

25 05:34 20:05 (WEA 5) | 06:25
2133 34 20:39 (WEAS) | 20:34

26| 05:36 20:05 (WEA 5) | 06:26
21:31 35  20:40 (WEAS5) | 20:32

27| 05:37 20:04 (WEA 5) | 06:28
21:30 35  20:39 (WEAS) | 20:29

28 | 05:39 20:05 (WEA 5) | 06:30
21:28 35 20:40 (WEAS) | 20:27

29 | 05:40 20:04 (WEA 5) | 06:31
21:27 36  20:40 (WEAS) | 20:25

30 | 05:42 20:03 (WEA 5) | 06:33
21:25 37  20:40 (WEA5) | 20:23

31 05:43 20:04 (WEA 5) | 06:35
21:23 36  20:40 (WEA5) | 20:20

Sonnenscheinstunden | 506
astr.max.mdgl Beschattung 608

Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergegeben (!

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

45
43
43

1513

Minuten mit Schatten

windPRO 3.5.587 by EMD International A/S, Tel. +45 69 16 48 50,

20:03 (WEA 5,
20:40 (WEA 5
20:04 (WEA 5,
20:40 (WEA 5
20:03 (WEA 5,
20:39 (WEA 5,
20:04 (WEA 5
20:40 (WEA 5
19:25 (WEA 4
20:39 (WEA 5,
19:22 (WEA 4
20:39 (WEA 5
19:18 (WEA 4
20:38 (WEA 5
19:17 (WEA 4
20:38 (WEA 5,
19:14 (WEA 4
20:36 (WEA 5
19:13 (WEA 4
20:36 (WEA 5
19:12 (WEA 4
20:34 (WEA 5.
19:11 (WEA 4
20:32 (WEA 5,
19:10 (WEA 4
20:31 (WEA 5
19:08 (WEA 4
20:28 (WEA 5
19:08 (WEA 4
20:27 (WEA 5,
19:06 (WEA 4
19:50 (WEA 4
19:06 (WEA 4
19:50 (WEA 4
19:06 (WEA 4
19:51 (WEA 4
19:04 (WEA 4
19:50 (WEA 4

19:50 (WEA 4
19:02 (WEA 4
19:49 (WEA 4
19:02 (WEA 4
19:49 (WEA 4
19:02 (WEA 4
19:48 (WEA 4
19:02 (WEA 4

19:45 (WEA 4)

| September

20:18 41

19:19 27
19:16 27
19:14 27
19:12 27

19:09 27

493
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19:03 (WEA 4)

19:28 (WEA 4)

17:58 (WEA 3

18:13 (WEA 3
17:46 (WEA 3
18:13 (WEA 3
17:46 (WEA 3
18:13 (WEA 3
17:46 (WEA 3
18:13 (WEA 3
17:45 (WEA 3

18:12 (WEA 3

Lizenzierter Anwender:
KOTTER Consulting Engineers GmbH & Co. KG
Bonifatiusstr. 400
DE-48432 Rheine
+49 5971 9710-31
André Raming / a.raming@koetter-consulting.com

Berechnet:

15.09.2022 08:06/3.5.587

| Oktober | November
07:27 17:45 (WEA 3) | 07:23
19:07 26 18:11 (WEA3) [16:59 35
07:29 17:45 (WEA 3) | 07:25
19:04 25 18:10 (WEA3) [16:57 34
07:31 17:46 (WEA 3) | 07:26
19:02 23 18:09 (WEA3) [16:55 32
07:32 17:47 (WEA 3) | 07:28
19:00 20 18:07 (WEA3) [16:53 29
07:34 17:48 (WEA 3) | 07:30
18:57 18 18:06 (WEA3) [16:51 27
07:36 17:50 (WEA 3) | 07:32
18:55 13 18:03 (WEA3) [16:50 23
07:37 17:54 (WEA 3) | 07:34
18:53 3 17:57 (WEA3) [16:48 19
07:39 07:36
18:50 16:46 13
07:41 07:37
18:48 16:44
07:43 07:39
18:46 16:43
07:45 16:25 (WEA 2) | 07:41
18143 16 16:41 (WEA2) | 16:41
07:46 16:21 (WEA 2) | 07:43
18:41 22 16:43 (WEA2) | 16:40
07:48 16:18 (WEA 2) | 07:45
18:39 27 16:45 (WEA2) | 16:38
07:50 16:16 (WEA 2) | 07:47
18:37 30 16:46 (WEA2) [16:36 3
07:52 16:15 (WEA 2) | 07:48
18:34 32 16:47 (WEA2) [1635 13
07:53 16:14 (WEA 2) | 07:50
18:32 34 16:48(WEA2) 1633 18
07:55 16:12 (WEA 2) | 07:52
18:30 37 16149 (WEA2) [16:32 22
07:57 16:12 (WEA 2) | 07:54
18:28 38 16:50 (WEA2) [16:31 24
07:59 16:11 (WEA 2) | 07:56
18:26 39 16:50 (WEA2) [16:29 27
08:01 16:09 (WEA 2) | 07:57
18:23 41 16:50 (WEA2) [16:28 28
08:02 16:09 (WEA 2) | 07:59
18:21 41 16:50 (WEA2) [1627 30
08:04 16:08 (WEA 2) | 08:01
18:19 42 16:50 (WEA2) [16:26 31
08:06 16:08 (WEA 2) | 08:02
18:17 42 1650 (WEA2) [16:24 32
08:08 16:08 (WEA 2) | 08:04
18:15 42 16:50 (WEA2) [16:23 33
07:10 15:08 (WEA 2) | 08:06
17:13 42 1550 (WEA2) [16:22 34
07:12 15:08 (WEA 2) | 08:07
1711 42 15:50 (WEA2) [1621 35
07:13 15:08 (WEA 2) | 08:09
17:09 41 1549 (WEA2) [16:20 36
07:15 15:08 (WEA 2) | 08:11
17:07 41 1549 (WEA2) [16:19 35
07:17 15:09 (WEA 2) | 08:12
1705 39 15:48(WEA2) [16:19 36
07:19 15:09 (WEA 2) | 08:14
17:03 39 1548 (WEA2) [16:18 36
07:21 15:10 (WEA 2)
17:01 37 15:47 (WEA2)
330 263
892 685
zeit wie ):

Zeitpunkt (SS:MM) Schattenanfang

Zeitpunkt (SS:MM) Schattenende

15:11 (WEA 2)
15:46 (WEA 2)
15:11 (WEA 2)
15:45 (WEA 2)
15:12 (WEA 2)
15:44 (WEA 2)
15:14 (WEA 2)
15:43 (WEA 2)
15:15 (WEA 2)
15:42 (WEA 2)
15:17 (WEA 2)
15:40 (WEA 2)
15:19 (WEA 2)
15:38 (WEA 2)
15:22 (WEA 2)
15:35 (WEA 2)

14:05 (WEA 1)
14:08 (WEA 1)
14:00 (WEA 1)
14:13 (WEA 1)
13:58 (WEA 1)
14:16 (WEA 1)
13:56 (WEA 1)
14:18 (WEA 1)
13:55 (WEA 1)
14:19 (WEA 1)
13:54 (WEA 1)
14:21 (WEA 1)
13:54 (WEA 1)
14:22 (WEA 1)
13:53 (WEA 1)

14:24 (WEA 1)
13:53 (WEA 1)
14:25 (WEA 1)
13:52 (WEA 1)
14:25 (WEA 1)
13:52 (WEA 1)
14:26 (WEA 1)
13:52 (WEA 1)
14:27 (WEA 1)
13:52 (WEA 1)
14:28 (WEA 1)

14:29 (WEA 1)

CONSULTING ENGINEERS

l KOTT

| Dezember
08:15
1617 37
08:17
16:16 37
08:18
16:16 37
08:20
16:15 38
08:21
16:14 38
08:22
16:14 38
08:24
16:14 38
08:25
1613 37
08:26
1613 37
08:27
16:13 37
08:28
16:12 37
08:29
16:12 36
08:30
1612 37
08:31
1612 36
08:32
1612 37
08:33
1612 36
08:34
1612 36
08:35
16:13 36
08:35
16:13 36
08:36
1613 36
08:37
1614 36
08:37
1614 36
08:38
16:15 36
08:38
16:15 36
08:39
16:16 36
08:39
16:17 37
08:39
1617 36
08:39
16:18 36
08:39
1619 36
08:40
16:20 37
08:40
16:21 36
240
1135

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

15.0020220018/26  WiNndPRO .

13:52 (WEA 1)

13:54 (WEA 1)
14:31 (WEA 1)
13:53 (WEA 1)
14:31 (WEA 1)
13:53 (WEA 1)

13:56 (WEA 1)
14:33 (WEA 1)
13:56 (WEA 1)
14:33 (WEA 1)
13:57 (WEA 1)
14:33 (WEA 1)
13:57 (WEA 1)
14:34 (WEA 1)
13:58 (WEA 1)
14:34 (WEA 1)
13:58 (WEA 1)
14:35 (WEA 1)
13:59 (WEA 1)
14:35 (WEA 1)
14:00 (WEA 1)
14:36 (WEA 1)
14:00 (WEA 1)
14:36 (WEA 1)
14:00 (WEA 1)
14:36 (WEA 1)

14:39 (WEA 1)
14:03 (WEA 1)
14:39 (WEA 1)
14:03 (WEA 1)
14:40 (WEA 1)

14:42 (WEA 1)
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Lizenzierter Anwender:
KOTTER Consulting Engineers GmbH & Co. KG
Bonifatiusstr. 400
DE-48432 Rheine
+49 5971 9710-31
André Raming / a.raming@koetter-consulting.com

Berechnet:

15.09.2022 08:06/3.5.587

Berechnung: Schattenwurfausbreitung GesamtbelastungSchattenrezeptor: SR-11 - SR-11, Siidmark 1, 49377 Vechta
Annahmen fiir Schattenwurfberechnung

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

Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung

Die Windenergieanlage/n ist/sind immer in Betrieb

|3anuar | Februar
108:39 08:11
16:22 17:11
2 08:39 08:10
16:23 17:13
3108:39 08:08
16:24 17:15
4108:39 08:06
16:26 17:17
5108:39 08:05
16:27 17:19
608:38 08:03
16:28 17:21
7 08:38 08:01
16:29 17:23
8 08:37 07:59
16:31 17:25
9| 08:37 07:58
16:32 17:27
10 | 08:36 07:56
16:34 17:29
11| 08:36 07:54
16:35 17:31
12 | 08:35 07:52
16:37 17:33
13| 08:34 07:50
16:38 17:34
14 | 08:34 07:48
16:40 17:36
15 | 08:33 07:46
16:41 17:38
16 | 08:32 07:44
16:43 17:40
17 | 08:31 07:42
16:44 17:42
18 | 08:30 07:40
16:46 17:44
19 | 08:29 07:38
16:48 17:46
20| 08:28 07:36
16:50 17:48
21 08:27 07:34
16:51 17:50
22 08:25 07:32
16:53 17:52
23| 08:24 07:29
16:55 17:53
24 08:23 07:27
16:57 17:55
25| 08:22 07:25
16:58 17:57
26 | 08:20 07:23
17:00 17:59
27 08:19 07:21
17:02 18:01
28| 08:17 07:19
17:04 18:03
29| 08:16
17:06
30| 08:14
17:08
31 08:13 15:58 (WEA 1)
1710 9 16:07 (WEA 1)
Sonnenscheinstunden | - 255 276
astr.max.mgl.Beschattung

Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergegeben (!

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

windPRO 3.5.587 by EMD International A/S, Tel. +45 69 16 48 50,

737

15:54 (WEA 1)

16:21 (WEA 1)
15:45 (WEA 1)
16:21 (WEA 1)
15:45 (WEA 1)
16:21 (WEA 1)
15:45 (WEA 1)
16:22 (WEA 1)
15:46 (WEA 1)
16:22 (WEA 1)
15:46 (WEA 1)
16:21 (WEA 1)
15:46 (WEA 1)
16:21 (WEA 1)
15:47 (WEA 1)
16:21 (WEA 1)

16:10 (WEA 1)

|Mérz

19:59
367

Minuten mit Schatten

18

678

(WEA 3)
19:18 (WEA 3)

| April |Mai
18:59 (WEA 3) | 05:57
20 19:19 (WEA3) | 20:53 36
18:58 (WEA 3) | 05:55
21 19:19 (WEA3) | 20555 36
18:57 (WEA 3) | 05:53
22 19:19(WEA3) | 2057 36
18:57 (WEA 3) | 05:52
22 19:19 (WEA3) | 20:58 36
18:57 (WEA 3) | 05:50
22 19:19(WEA3)[21:00 36
18:56 (WEA 3) | 05:48
22 19:18(WEA3)|21:02 35
18:57 (WEA 3) | 05:46
20 19:17 (WEA3) | 21:03 40
18:57 (WEA 3) | 05:44
20 19:17 (WEA3) | 21:05 43
18:57 (WEA 3) | 05:42
18 19:15(WEA3) | 21:07 46
18:59 (WEA 3) | 05:40
14 19:3(WEA3) | 21:08 47
19:01 (WEA 3) | 05:39
10 19:11(WEA3)|21:10 49
05:37
2012 S0
05:35
2113 51
05:34
2115 51
05:32
2117 51
05:30
21:18 51
05:29
2120 49
05:27
2121 46
05:26
2123 43
20:00 (WEA 4) | 05:24
6 20:06(WEA4) | 21:24 36
19:55 (WEA 4) | 05:23
13 20:08 (WEA4) |21:26 28
19:53 (WEA 4) | 05:22
17 2010 (WEA4) |21:27 28
19:51 (WEA 4) | 05:20
20 20:11(WEA4) 2129 28
19:49 (WEA 4) | 05:19
24 20:13(WEA4) [21:30 28
19:48 (WEA 4) | 05:18
27 20:15(WEA4) [21:32 28
19:47 (WEA 4) | 05:17
29 20:16 (WEA4) [21:33 26
19:46 (WEA 4) | 05:16
32 20:18(WEA4) [21:34 26
19:45 (WEA 4) | 05:14
33 20:18(WEA4) [21:36 25
19:44 (WEA 4) | 05:13
35 20:19(WEA4) [21:37 25
19:44 (WEA 4) | 05:12
35 20:19(WEA4) 2138 23
05:11
239 23
418 489
482 1156
zeit wie ):

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

19:43 (WEA 4)
20:19 (WEA 4
19:43 (WEA 4)
20:19 (WEA 4
19:43 (WEA 4)
20:19 (WEA 4
19:43 (WEA 4)
20:19 (WEA 4
19:43 (WEA 4)
20:19 (WEA 4
19:43 (WEA 4)
20:18 (WEA 4)
19:43 (WEA 4)
20:33 (WEA 5,
19:44 (WEA 4)
20:35 (WEA 5,
19:44 (WEA 4)
20:37 (WEA 5,
19:44 (WEA 4)
20:38 (WEA 5
19:45 (WEA 4)
20:40 (WEA 5,
19:45 (WEA 4)
20:41 (WEA 5,
19:46 (WEA 4)
20:43 (WEA 5,
19:47 (WEA 4)
20:44 (WEA 5,
19:48 (WEA 4)
20:46 (WEA 5.
19:49 (WEA 4)
20:47 (WEA 5.
19:50 (WEA 4)
20:48 (WEA 5
19:52 (WEA 4)
20:48 (WEA 5
19:53 (WEA 4)
20:48 (WEA 5,
19:57 (WEA 4)
20:48 (WEA 5,
20:20 (WEA 5,
20:48 (WEA 5
20:20 (WEA 5.
20:48 (WEA 5.
20:20 (WEA 5,
20:48 (WEA 5
20:20 (WEA 5,
20:48 (WEA 5
20:20 (WEA 5
20:48 (WEA 5
20:21 (WEA 5
20:47 (WEA 5,
20:21 (WEA 5,
20:47 (WEA 5,
20:22 (WEA 5,
20:47 (WEA 5,
20:22 (WEA S,
20:47 (WEA 5,
20:23 (WEA 5,
20:46 (WEA 5.
20:24 (WEA 5,

20:47 (WEA 5;

|3uni

| 05:10

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

4

177

20:24 (WEA 5,
20:46 (WEA 5,
20:25 (WEA 5,
20:45 (WEA 5,
20:25 (WEA 5
20:45 (WEA 5
20:27 (WEA 5,
20:45 (WEA 5,
20:27 (WEA 5,
20:44 (WEA 5
20:28 (WEA 5,

20:42 (WEA 5,
20:34 (WEA 5
20:41 (WEA 5,
20:34 (WEA 5
20:39 (WEA 5

20:39 (WEA 5)
20:43 (WEA 5)

15.09.2022 09:18 / 27 windPRO .



Projekt:

R-2-2021-0491 WP am Standort Vechta

SHADOW - Kalender
Berechnung: Schattenwurfausbreitung GesamtbelastungSchattenrezeptor: SR-11 - SR-11, Siidmark 1, 49377 Vechta

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

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

Die Windenergieanlage/n ist/sind immer in Betrieb

|3uli

~

w

IS

@

o

~
3

Sonnenscheinstunden

astr.max.mégl.Beschattung

Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergegeben (!

Tag im Monat

05:07
21:55
05:08
21:55
05:08
21:54
05:09
21:54

21

21

22

23

24

25

26

26

27

27

28

28

28

31

40

48

50

52

51

51

51

864

Sonnenaufgang

20:38 (WEA 5)
20:45 (WEA 5)
20:37 (WEA 5)
20:45 (WEA 5)
20:36 (WEA 5)
20:47 (WEA 5)
20:36 (WEA 5)
20:48 (WEA 5)
20:35 (WEA 5)
20:49 (WEA 5)
20:35 (WEA 5)
20:50 (WEA 5)
20:34 (WEA 5)
20:50 (WEA 5)
20:33 (WEA 5)
20:51 (WEA 5)
20:33 (WEA 5)
20:52 (WEA 5)
20:32 (WEA 5)
20:53 (WEA 5)
20:32 (WEA 5)
20:53 (WEA 5)
20:32 (WEA 5)
20:54 (WEA 5)
20:31 (WEA 5)
20:54 (WEA 5)
20:31 (WEA 5)
20:55 (WEA 5)
20:31 (WEA 5)
20:56 (WEA 5)
20:31 (WEA 5)
20:57 (WEA 5)
20:31 (WEA 5)
20:57 (WEA 5)
20:30 (WEA 5)
20:57 (WEA 5)
20:30 (WEA 5)
20:57 (WEA 5)
20:30 (WEA 5)
20:58 (WEA 5)
20:30 (WEA 5)
20:58 (WEA 5)
20:30 (WEA 5)
20:58 (WEA 5)
20:10 (WEA 4)
20:59 (WEA 5)
20:05 (WEA 4)
20:58 (WEA 5)
20:03 (WEA 4)
20:58 (WEA 5)
20:02 (WEA 4)
20:59 (WEA 5)
20:00 (WEA 4)
20:58 (WEA 5)
19:59 (WEA 4)
20:58 (WEA 5)
19:58 (WEA 4)
20:56 (WEA 5)
19:57 (WEA 4)
20:54 (WEA 5)
19:56 (WEA 4)
20:53 (WEA 5)

(S5:MM)

Sonnenuntergang (SS:MM)

windPRO 3.5.587 by EMD International A/S, Tel. +45 69 16 48 50,

| August

05:45
21:22
05:46
21:20
05:48
21:18
05:50
21:17

50

49

47

45

43

39

36

36

36

36

36

35

35

34

33

31

28

26

23

20

750

19:55 (WEA 4)
20:51 (WEA 5)
19:55 (WEA 4)
20:50 (WEA 5)
19:54 (WEA 4)
20:48 (WEA 5)
19:54 (WEA 4)
20:46 (WEA 5)
19:53 (WEA 4)
20:44 (WEA 5)
19:53 (WEA 4)
20:43 (WEA 5)
19:52 (WEA 4)
20:28 (WEA 4)
19:52 (WEA 4)
20:28 (WEA 4)
19:52 (WEA 4)
20:28 (WEA 4)
19:52 (WEA 4)
20:28 (WEA 4)
19:52 (WEA 4)
20:28 (WEA 4)
19:52 (WEA 4)
20:27 (WEA 4)
19:52 (WEA 4)
20:27 (WEA 4)
19:52 (WEA 4)
20:26 (WEA 4)
19:53 (WEA 4)
20:26 (WEA 4)
19:53 (WEA 4)
20:24 (WEA 4)
19:54 (WEA 4)
20:22 (WEA 4)
19:55 (WEA 4)
20:21 (WEA 4)
19:55 (WEA 4)
20:18 (WEA 4)
19:57 (WEA 4)
20:17 (WEA 4)
19:58 (WEA 4)
20:14 (WEA 4)
20:00 (WEA 4)
20:12 (WEA 4)
20:06 (WEA 4)
20:10 (WEA 4)

Minuten mit Schatten

| September
06:36
20:18 10
06:38
20:16 14
06:40
20:13 18
06:41
20:11 20
06:43
20:09 20
06:45
20:06 22
06:46
20:04 22
06:48
20:02 22
06:50
19:59 22
06:52
19:57 21
06:53
19:54 20
06:55
19:52 18
06:57
19:50 26
06:58
19:47 29
07:00
19:45 23
07:02
19:43 26
07:03
19:40 28
07:05
19:38 30
07:07
19:35 32
07:08
19:33 33
07:10
19:31 35
07:12
19:28 35
07:13
19:26 35
07:15
19:23 35
07:17
19:21 35
07:19
19:19 35
07:20
19:16 34
07:22
19:14 34
07:24
19:12 32
07:25
19:09 30
381
796
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| Oktober

07:27 17:46 (WEA 2)
19:07 28 18:14 (WEA2)
07:29 17:46 (WEA 2)
19:04 25 18:11 (WEA2)
07:31 17:48 (WEA 2)
19:02 22 18:10 (WEA2)
07:32 17:50 (WEA 2)
19:00 17 18:07 (WEA 2)
07:34 17:54 (WEA 2)
18:57 9 18:03 (WEA2)
07:36
18:55
07:37
18:53
07:39
18:50
07:41
18:48
07:43
18:46
07:45
18:43
07:46
18:41
07:48
18:39
07:50
18:37
07:52
18:34
07:53 16:33 (WEA 1)
18:32 5  16:38 (WEA 1)
07:55 16:28 (WEA 1)
18:30 15 16:43 (WEA 1)
07:57 16:25 (WEA 1)
18:28 21 16:46 (WEA 1)
07:59 16:23 (WEA 1)
18:26 24 16:47 (WEA 1)
08:01 16:20 (WEA 1)
18:23 28  16:48 (WEA 1)
08:02 16:19 (WEA 1)
18:21 30 16:49 (WEA 1)
08:04 16:18 (WEA 1)
18:19 31  16:49 (WEA 1)
08:06 16:17 (WEA 1)
18:17 33  16:50 (WEA 1)
08:08 16:16 (WEA 1)
18:15 34  16:50 (WEA 1)
07:10 15:16 (WEA 1)
17:13 35 15:51 (WEA1)
07:12 15:15 (WEA 1)
17:11 36  15:51 (WEA 1)
07:13 15:15 (WEA 1)
17:09 36 15:51 (WEA 1)
07:15 15:15 (WEA 1)
17:07 36 15:51 (WEA 1)
07:17 15:15 (WEA 1)
17:05 36  15:51 (WEA1)
07:19 15:15 (WEA 1)
17:03 36 15:51 (WEA1)
07:21 15:15 (WEA 1)
17:01 36 15:51 (WEA 1)

330

573
zeit wie jahr):

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

| November

07:23
16:59
07:24
16:57
07:26
16:55
07:28
16:53

= o
aN
g
23

o
2
S
<

on
o
[~

286

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

15.0020220018/28  WiNndPRO “
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15:15 (WEA 1)
15:50 (WEA 1)
15:16 (WEA 1)
15:50 (WEA 1)
15:16 (WEA 1)
15:49 (WEA 1)
15:17 (WEA 1)
15:49 (WEA 1)
15:18 (WEA 1)
15:48 (WEA 1)
15:19 (WEA 1)
15:47 (WEA 1)
15:20 (WEA 1)
15:46 (WEA 1)
15:21 (WEA 1)
15:44 (WEA 1)
15:23 (WEA 1)
15:43 (WEA 1)
15:25 (WEA 1)
15:41 (WEA 1)
15:29 (WEA 1)
15:38 (WEA 1)

| Dezember

08:15
16:17
08:17
16:16
08:18
16:16
08:20
16:15
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Lizenzierter Anwender:
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Bonifatiusstr. 400
DE-48432 Rheine
+49 5971 9710-31
André Raming / a.raming@koetter-consulting.com

Berechnet:

15.09.2022 08:06/3.5.587

Berechnung: Schattenwurfausbreitung GesamtbelastungSchattenrezeptor: SR-12 - SR-12, Siebengestirn 16a, 49393 Lohne (Oldenburg)

Annahmen fiir Schattenwurfberechnung

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

|Januar |Februar
1]08:39 | 08:11
| 16:22 |17:11
2108:39 | 08:10
| 16:23 | 17:13
3/08:39 | 08:08
|16:24 | 17:15
4]08:39 | 08:06
| 16:26 | 17:17
5]08:39 | 08:05
| 16:27 | 17:19
6]08:38 | 08:03
| 16:28 |17:21
7108:38 | 08:01
| 16:29 |17:23
808:37 | 07:59
| 16:31 | 17:25
9]08:37  |07:58
| 16:32 | 17:27
10| 08:36 | 07:56
|16:3¢ | 17:29
11]08:36 | 07:54
| 16:35 |117:31
1208:35 | 07:52
|16:37 | 17:33
13]08:3¢ | 07:50
| 16:38 |17:34
14|08:3¢ | 07:48
| 16:40 | 17:36
15]08:33 | 07:46
|16:41 | 17:38
16 | 08:32 | 07:44
|16:43 | 17:40
1708:31 | 07:42
|16:44 | 17:42
18 108:30 | 07:40
|16:46 | 17:44
19]08:29 | 07:38
| 16:48 | 17:46
20| 08:28 | 07:36
| 16:50 | 17:48
2108:27 | 07:34
| 16:51 | 17:50
22108:25 | 07:32
|16:53 | 17:52
23| 08:24 | 07:29
| 16:55 | 17:53
2408:23 | 07:27
| 16:57 | 17:55
25]08:22 | 07:25
| 16:58 | 17:57
26 | 08:20 | 07:23
|17:00 | 17:59
27| 08:19 | 07:21
|17:02 | 18:01
28| 08:17 | 07:19
|17:04 | 18:03
29 | 08:16 |
|17:06 |
30 | 08:14 |
|17:08 |
31 08:13 |
|17:10 |
Sonnenscheinstunden | 255 | 276
|

astr.max.mogl.Beschattung |

| Mérz

| 07:16
| 18:05
| 07:14
| 18:07
| 07:12
| 18:08
| 07:10
| 18:10
| 07:07
| 18:12
| 07:05
| 18:14
| 07:03
| 18:16
| 07:00
| 18:18
| 06:58
| 18:19
| 06:56
[t
|0
[t
|0

0:04 15
20
23
25
27
28
30
30
31
31
31
30
29
29
27
25
23
0:34 19
0:36 16

0:37 10

0:44 11
0:46 15
0:48 19
0:50 21

22

595

| Mai
| 05:57
| 20:53
19:11 (WEA 1) | 05:55
19:19 (WEA 1) | 20:55
19:06 (WEA 1) | 05:53
19:21 (WEA 1) | 20:57
19:04 (WEA 1) | 05:52
19:24 (WEA 1) | 20:58
19:02 (WEA 1) | 05:50
19:25 (WEA 1) | 21:00
19:00 (WEA 1) | 05:48
19:25 (WEA 1) | 21:02
18:59 (WEA 1) | 05:46
19:26 (WEA 1) | 21:03
18:59 (WEA 1) | 05:44
19:27 (WEA 1) | 21:05
18:57 (WEA 1) | 05:42
19:27 (WEA 1) | 21:07
18:57 (WEA 1) | 05:40
19:27 (WEA 1) | 21:08
18:56 (WEA 1) | 05:39
19:27 (WEA 1) | 21:10
18:56 (WEA 1) | 05:37
19:27 (WEA 1) | 21:12
18:55 (WEA 1) | 05:35
19:26 (WEA 1) | 21:13
18:56 (WEA 1) | 05:34
19:26 (WEA 1) | 21:15
18:56 (WEA 1) | 05:32
19:25 (WEA 1) | 21:17
18:56 (WEA 1) | 05:30
19:25 (WEA 1) | 21:18
18:57 (WEA 1) | 05:29
19:24 (WEA 1) | 21:20
18:57 (WEA 1) | 05:27
19:22 (WEA 1) | 21:21
18:58 (WEA 1) | 05:26
19:21 (WEA 1) | 21:23
19:00 (WEA 1) | 05:24
19:19 (WEA 1) | 21:24
19:01 (WEA 1) | 05:23
19:17 (WEA 1) | 21:26
19:04 (WEA 1) | 05:22
19:14 (WEA 1) | 21:27
| 05:20
| 21:29
| 05:19
| 21:30
| 05:18
| 21:32
19:55 (WEA 2) | 05:17
20:06 (WEA 2) | 21:33
19:53 (WEA 2) | 05:16
20:08 (WEA 2) | 21:34
19:51 (WEA 2) | 05:14
20:10 (WEA 2) | 21:36
19:50 (WEA 2) | 05:13
20:11 (WEA 2) | 21:37
19:49 (WEA 2) | 05:12
20:11 (WEA 2) | 21:38
| 05:11
| 21:39
| 489
|

24

28

35

38

40

41

41

41

40

40

39

37

35

30

27

21

669

| Juni

19:48 (WEA 2) | 05:10
20:12 (WEA 2) | 21:41
19:47 (WEA 2) | 05:10
20:21 (WEA 3) | 21:42
19:47 (WEA 2) | 05:09
20:25 (WEA 3) | 21:43
19:47 (WEA 2) | 05:08
20:26 (WEA 3) | 21:44
19:46 (WEA 2) | 05:07
20:26 (WEA 3) | 21:45
19:46 (WEA 2) | 05:07
20:27 (WEA 3) | 21:46
19:46 (WEA 2) | 05:06
20:27 (WEA 3) | 21:47
19:47 (WEA 2) | 05:05
20:28 (WEA 3) | 21:48
19:47 (WEA 2) | 05:05
20:27 (WEA 3) | 21:49
19:47 (WEA 2) | 05:04
20:27 (WEA 3) | 21:49
19:48 (WEA 2) | 05:04
20:27 (WEA 3) | 21:50
19:48 (WEA 2) | 05:04
20:26 (WEA 3) | 21:51
19:49 (WEA 2) | 05:03
20:26 (WEA 3) | 21:52
19:50 (WEA 2) | 05:03
20:25 (WEA 3) | 21:52
19:51 (WEA 2) | 05:03
20:24 (WEA 3) | 21:53
19:52 (WEA 2) | 05:03
20:22 (WEA 3) | 21:53
19:54 (WEA 2) | 05:03
20:04 (WEA 2) | 21:54
19:59 (WEA 2) | 05:03
20:00 (WEA 2) | 21:54

| 05:03

| 21:55

| 05:03

| 21:55

| 05:03

| 21:55
20:54 (WEA 4) | 05:03
20:56 (WEA 4) | 21:55
20:52 (WEA 4) | 05:03
20:56 (WEA 4) | 21:56
20:52 (WEA 4) | 05:04
20:58 (WEA 4) | 21:56
20:51 (WEA 4) | 05:04
20:59 (WEA 4) | 21:56
20:51 (WEA 4) | 05:04
21:00 (WEA 4) | 21:56
20:50 (WEA 4) | 05:05
21:02 (WEA 4) | 21:56
20:50 (WEA 4) | 05:05
21:03 (WEA 4) | 21:56
20:50 (WEA 4) | 05:06
21:04 (WEA 4) | 21:55

20:49 (WEA 4) | 05:06
21:05 (WEA 4) | 21:55
20:50 (WEA 4) |
21:07 (WEA 4) |
| 503
|

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 3.5.587 by EMD International A/S, Tel. +45 69 16 48 50,

Minuten mit Schatten

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

.com, wir dk

20

21

21

23

23

24

24

24

25

25

26

27

27

27

28

28

27

27

27

27

27

27

28

27

27

26

27

26

753

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

20:50 (WEA 4)
21:08 (WEA 4)
20:49 (WEA 4)
21:08 (WEA 4)
20:49 (WEA 4)
21:09 (WEA 4)
20:50 (WEA 4)
21:11 (WEA 4)
20:50 (WEA 4)
21:11 (WEA 4)
20:50 (WEA 4)
21:13 (WEA 4)
20:50 (WEA 4)
21:13 (WEA 4)
20:50 (WEA 4)
21:14 (WEA 4)
20:50 (WEA 4)
21:14 (WEA 4)
20:51 (WEA 4)
21:15 (WEA 4)
20:51 (WEA 4)
21:16 (WEA 4)
20:51 (WEA 4)
21:16 (WEA 4)
20:51 (WEA 4)
21:17 (WEA 5)
20:51 (WEA 4)
21:18 (WEA 5)
20:52 (WEA 4)
21:19 (WEA 5)
20:52 (WEA 4)
21:19 (WEA 5)
20:52 (WEA 4)
21:20 (WEA 5)
20:52 (WEA 4)
21:20 (WEA 5)
20:53 (WEA 4)
21:20 (WEA 5)
20:53 (WEA 4)
21:20 (WEA 5)
20:53 (WEA 4)
21:20 (WEA 5)
20:54 (WEA 4)
21:21 (WEA 5)
20:54 (WEA 4)
21:21 (WEA 5)
20:54 (WEA 4)
21:21 (WEA 5)
20:54 (WEA 4)
21:22 (WEA 5)
20:54 (WEA 4)
21:21 (WEA 5)
20:54 (WEA 4)
21:21 (WEA 5)
20:55 (WEA 4)
21:21 (WEA 5)
20:54 (WEA 4)
21:21 (WEA 5)
20:55 (WEA 4)
21:21 (WEA 5)

15.00202200:18/20  WiNndPRO ‘
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Lizenzierter Anwender:
KOTTER Consulting Engineers GmbH & Co. KG
Bonifatiusstr. 400
DE-48432 Rheine
+49 5971 9710-31
André Raming / a.raming@koetter-consulting.com

Berechnet:

15.09.2022 08:06/3.5.587

Berechnung: Schattenwurfausbreitung GesamtbelastungSchattenrezeptor: SR-12 - SR-12, Siebengestirn 16a, 49393 Lohne (Oldenburg)
Annahmen fiir Schattenwurfberechnung
Die dargestellten Zeiten sind die astronomisch maximal mégliche Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint téglich von Sonnenauf- bis -untergang
Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb

| Juli
1 05:07
| 21:55
2] 05:08
| 21:55
3| 05:09
| 21:54
4| 05:09
| 21:54
5] 05:10
| 21:53
6| 05:11
| 21:53
7] 05:12
| 21:52

8 05:13
| 21:51
9| 05:14
| 21:51

10 | 05:15
| 21:50
11| 05:16
| 21:49

12 | 05:17
| 21:48
13| 05:18
| 21:47

14 | 05:19
| 21:46

15 | 05:21
| 21:45

16 | 05:22
| 21:44

17 | 05:23
| 21:43

18 | 05:24
| 21:42

19 | 05:26
| 21:41

20 | 05:27
| 21:40
21| 05:28
| 21:38

22 | 05:30
| 21:37
23| 05:31
| 21:36
24| 05:33
| 21:34

25 | 05:34
| 21:33

26 | 05:36
| 21:31
27| 05:37
| 21:30

28 | 05:39
| 21:28

29 | 05:40
| 21:27
30 | 05:42
| 21:25

31 05:43
| 21:23
Sonnenscheinstunden | 506

astr.max.mogl.Beschattung |

26

25

25

24

23

23

22

21

21

19

18

18

16

15

14

12

10

17

23

29

32

36

499

| August

20:55 (WEA 4) | 05:45
21:21 (WEA 4) | 21:22
20:55 (WEA 4) | 05:46
21:20 (WEA 4) | 21:20
20:55 (WEA 4) | 05:48
21:20 (WEA 4) | 21:18
20:56 (WEA 4) | 05:50
21:20 (WEA 4) | 21:17
20:56 (WEA 4) | 05:51
21:19 (WEA 4) | 21:15
20:56 (WEA 4) | 05:53
21:19 (WEA 4) | 21:13
20:56 (WEA 4) | 05:55
21:18 (WEA 4) | 21:11
20:56 (WEA 4) | 05:56
21:17 (WEA 4) | 21:09
20:56 (WEA 4) | 05:58
21:17 (WEA 4) | 21:07
20:57 (WEA 4) | 05:59
21:16 (WEA 4) | 21:05
20:57 (WEA 4) | 06:01
21:15 (WEA 4) | 21:03
20:57 (WEA 4) | 06:03
21:15 (WEA 4) | 21:01
20:58 (WEA 4) | 06:04
21:14 (WEA 4) | 20:59
20:58 (WEA 4) | 06:06
21:13 (WEA 4) | 20:57
20:59 (WEA 4) | 06:08
21:13 (WEA 4) | 20:55
21:00 (WEA 4) | 06:09
21:12 (WEA 4) | 20:53
21:00 (WEA 4) | 06:11
21:10 (WEA 4) | 20:51
21:00 (WEA 4) | 06:13
21:09 (WEA 4) | 20:49
21:01 (WEA 4) | 06:14
21:08 (WEA 4) | 20:47
21:03 (WEA 4) | 06:16
21:08 (WEA 4) | 20:45
21:03 (WEA 4) | 06:18
21:06 (WEA 4) | 20:43

| 06:20
| 20:40
| 06:21
| 20:38
| 06:23
| 20:36
| 06:25
| 20:34
20:07 (WEA 2) | 06:26
20:13 (WEA 2) | 20:32
20:04 (WEA 2) | 06:28
20:32 (WEA 3) | 20:29
20:03 (WEA 2) | 06:30
20:34 (WEA 3) | 20:27
20:01 (WEA 2) | 06:31
20:35 (WEA 3) | 20:25

20:00 (WEA 2) | 06:33

20:36 (WEA 3) | 20:23

19:59 (WEA 2) | 06:35

20:37 (WEA 3) | 20:20
| 456
|

39

40

40

41

41

41

40

40

37

33

24

24

23

20

18

15

11

16

20

23

25

27

29

29

31

31

31

798

| September

19:58 (WEA 2) | 06:36
20:37 (WEA 3) | 20:18
19:58 (WEA 2) | 06:38
20:38 (WEA 3) | 20:16
19:57 (WEA 2) | 06:40
20:37 (WEA 3) | 20:13
19:57 (WEA 2) | 06:41
20:38 (WEA 3) | 20:11
19:56 (WEA 2) | 06:43
20:37 (WEA 3) | 20:09
19:56 (WEA 2) | 06:45
20:37 (WEA 3) | 20:06
19:56 (WEA 2) | 06:46
20:36 (WEA 3) | 20:04
19:56 (WEA 2) | 06:48
20:36 (WEA 3) | 20:02
19:55 (WEA 2) | 06:50
20:34 (WEA 3) | 19:59
19:56 (WEA 2) | 06:52
20:33 (WEA 3) | 19:57
19:57 (WEA 2) | 06:53
20:21 (WEA 2) | 19:54
19:56 (WEA 2) | 06:55
20:20 (WEA 2) | 19:52
19:57 (WEA 2) | 06:57
20:20 (WEA 2) | 19:50
19:58 (WEA 2) | 06:58
20:18 (WEA 2) | 19:47
19:59 (WEA 2) | 07:00
20:17 (WEA 2) | 19:45
20:00 (WEA 2) | 07:02
20:15 (WEA 2) | 19:43
20:03 (WEA 2) | 07:03
20:12 (WEA 2) | 19:40

| 07:05
| 19:38
| 07:07
| 19:35
| 07:08
| 19:33
19:08 (WEA 1) | 07:10
19:19 (WEA 1) | 19:31
19:06 (WEA 1) | 07:12
19:22 (WEA 1) | 19:28
19:04 (WEA 1) | 07:13
19:24 (WEA 1) | 19:26
19:02 (WEA 1) | 07:15
19:25 (WEA 1) | 19:23
19:01 (WEA 1) | 07:17
19:26 (WEA 1) | 19:21
18:59 (WEA 1) | 07:18
19:26 (WEA 1) | 19:19
18:58 (WEA 1) | 07:20
19:27 (WEA 1) | 19:16
18:58 (WEA 1) | 07:22
19:27 (WEA 1) | 19:14
18:56 (WEA 1) | 07:24
19:27 (WEA 1) | 19:11
18:56 (WEA 1) | 07:25
19:27 (WEA 1) | 19:09
18:55 (WEA 1) |
19:26 (WEA 1) |
| 381
|

31

30

30

28

28

26

23

20

240

| Oktober | November Dezember

18:55 (WEA 1) | 07:27
19:26 (WEA 1) | 19:07
18:56 (WEA 1) | 07:29
19:26 (WEA 1) | 19:04
18:55 (WEA 1) | 07:31
19:25 (WEA 1) | 19:02
18:56 (WEA 1) | 07:32
19:24 (WEA 1) | 19:00
18:55 (WEA 1) | 07:34
19:23 (WEA 1) | 18:57
18:56 (WEA 1) | 07:36
19:22 (WEA 1) | 18:55
18:57 (WEA 1) | 07:37
19:20 (WEA 1) | 18:53
18:58 (WEA 1) | 07:39
19:18 (WEA 1) | 18:50
19:00 (WEA 1) | 07:41
19:16 (WEA 1) | 18:48
19:04 (WEA 1) | 07:43
19:12 (WEA 1) | 18:46
| 07:44
| 18:43
| 07:46
| 18:41
| 07:48
| 18:39
| 07:50
| 18:37
| 07:52
| 18:34
| 07:53
| 18:32
| 07:55

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

Zeitpunkt (SS:MM) Schattenanfang

Zeitpunkt (SS:MM) Schattenende

Tag im Monat Sonnenaufgang  (SS:MM)
Sonnenuntergang (SS:MM) Minuten mit Schatten
windPRO 3.5.587 by EMD International A/S, Tel. +45 69 16 48 50, d

7:23
6:59
7:24
6:57
7:26
6:55
7:28
6:53
7:30
6:51
7:32
6:50
7:34
6:48
7:36
6:46
7:37
6:44
7:39
6:43
7:41
6:41
7:43
6:40
7:45
6:38
7:47
6:36
7:48
6:35
7:50
6:33
7:52
6:32
7:54
6:31
7:56
6:29
7:57
6:28
7:59
6:27
8:01
6:26
8:02
6:24
8:04
6:23
8:06
6:22
8:07
6:21
8:09
6:20
8:11
6:19
8:12
6:19
8:14
6:18
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|
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|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
| 263
|

(WEA mit erstem Schatten)
(WEA mit letztem Schatten)
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Lizenzierter Anwender:
KOTTER Consulting Engineers GmbH & Co. KG
Bonifatiusstr. 400

DE-48432 Rheine

+49 5971 9710-31
André Raming / a.raming@koetter-consulting.com

Berechnet:

15.09.2022 08:06/3.5.587

Berechnung: Schattenwurfausbreitung GesamtbelastungSchattenrezeptor: SR-18 - SR-18, Krimpenforter StraBe 22, 49393 Lohne (Oldenburg)

Annahmen fiir Schattenwurfberechnung

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

Die Windenergieanlage/n ist/sind immer in Betrieb

|Januar |Februar |Marz | April | Mai |Juni
1] 08:40 | 08:11 | 07:16 | 07:04 07:39 (WEA 1) | 05:58 06:29 (WEA 3) | 05:11
|16:22  |17:12 | 18:05 120:01 15 07:54 (WEA1) | 20:53 13  06:42 (WEA 3) | 21:41
208:39 | 08:10 | 07:14 | 07:02 07:40 (WEA 1) | 05:56 06:29 (WEA 3) | 05:10
| 16:24 | 17:13 | 18:07 | 20:02 13 07:53 (WEA 1) | 20:55 14 06:43 (WEA 3) | 21:42
3108:39 | 08:08 | 07:12 | 06:59 07:40 (WEA 1) | 05:54 06:28 (WEA 3) | 05:09
|16:25 | 17:15 | 18:09 120:04 10 07:50 (WEA1) | 20:57 16  06:44 (WEA 3) | 21:43
408:39 | 08:07 | 07:10 | 06:57 | 05:52 06:27 (WEA 3) | 05:08
|16:26 | 17:17 | 18:10 | 20:06 120:58 17 06:44 (WEA 3) | 21:44
5]08:39  |08:05 | 07:07 | 06:55 | 05:50 06:27 (WEA 3) | 05:07
11627 | 17:19 | 18:12 | 20:08 |21:00 16 06:43 (WEA 3) | 21:45
6 08:38 | 08:03 | 07:05 | 06:52 | 05:48 06:26 (WEA 3) | 05:07
| 16:28 | 17:21 | 18:14 | 20:09 | 21:02 17 06:43 (WEA 3) | 21:46
7]08:38  |08:01 | 07:03 | 06:50 | 05:46 06:27 (WEA 3) | 05:06
|16:30  |17:23 | 18:16 | 20:11 |21:04 16 06:43 (WEA 3) | 21:47
808:38 | 07:59 | 07:01 | 06:48 | 05:44 06:27 (WEA 3) | 05:06
| 16:31 | 17:25 | 18:18 | 20:13 | 21:05 16 06:43 (WEA 3) | 21:48
908:37 |07:58 | 06:58 | 06:45 | 05:42 06:27 (WEA 3) | 05:05
| 16:32 | 17:27 | 18:20 | 20:15 | 21:07 15 06:42 (WEA 3) | 21:49
10 | 08:36 | 07:56 | 06:56 | 06:43 | 05:41 06:29 (WEA 3) | 05:05
| 16:34 | 17:29 | 18:21 | 20:16 | 21:09 12 06:41 (WEA 3) | 21:50
11]08:36 | 07:54 | 06:54 | 06:41 07:06 (WEA 2) | 05:39 06:29 (WEA 3) | 05:04
| 16:35 | 17:31 | 18:23 | 20:18 9 07:15(WEA?2) | 21:10 11 06:40 (WEA 3) | 21:50
12| 08:35 | 07:52 | 06:51 | 06:38 07:04 (WEA 2) | 05:37 06:31 (WEA 3) | 05:04
| 16:37 | 17:33 | 18:25 | 20:20 13 07:17 (WEA 2) | 21:12 6  06:37 (WEA 3) | 21:51
13]08:34 | 07:50 | 06:49 | 06:36 07:03 (WEA 2) | 05:35 | 05:03
| 16:38 | 17:35 | 18:27 | 20:22 15 07:18 (WEA2) | 21:14 | 21:52
14| 08:34 | 07:48 | 06:47 | 06:34 07:01 (WEA 2) | 05:34 | 05:03
| 16:40 | 17:36 | 18:29 | 20:24 17 07:18 (WEA 2) | 21:15 | 21:52
15]08:33 | 07:46 | 06:44 | 06:32 07:01 (WEA 2) | 05:32 | 05:03
| 16:41 | 17:38 | 18:30 | 20:25 17 07:18 (WEA2) | 21:17 | 21:53
16 | 08:32 | 07:44 | 06:42 | 06:29 07:00 (WEA 2) | 05:31 | 05:03
|16:43 | 17:40 | 18:32 120:27 18 07:18 (WEA 2) | 21:18 | 21:54
1708:31 | 07:42 | 06:40 | 06:27 07:00 (WEA 2) | 05:29 05:56 (WEA 4) | 05:03
| 16:45 | 17:42 | 18:34 | 20:29 18 07:18 (WEA 2) | 21:20 4 06:00 (WEA 4) | 21:54
18 | 08:30 | 07:40 | 06:37 | 06:25 07:01 (WEA 2) | 05:28 05:55 (WEA 4) | 05:03
| 16:46 | 17:44 | 18:36 | 20:31 17 07:18 (WEA 2) | 21:21 7 06:02 (WEA 4) | 21:54
1908:29 | 07:38 | 06:35 | 06:23 07:00 (WEA 2) | 05:26 05:53 (WEA 4) | 05:03
| 16:48 | 17:46 | 18:38 | 20:32 16  07:16 (WEA 2) | 21:23 9  06:02 (WEA 4) | 21:55
20 | 08:28 | 07:36 | 06:32 | 06:21 07:01 (WEA 2) | 05:25 05:52 (WEA 4) | 05:03
|16:50 | 17:48 | 18:39 120:3¢ 14 07:15(WEA2) | 21:25 11  06:03 (WEA 4) | 21:55
2110827 |07:3¢ | 06:30 | 06:18 07:02 (WEA 2) | 05:23 05:51 (WEA 4) | 05:03
| 16:51 | 17:50 | 18:41 | 20:36 12 07:14 (WEA2) | 21:26 13 06:04 (WEA 4) | 21:55
22| 08:26 | 07:32 | 06:28 | 06:16 07:04 (WEA 2) | 05:22 05:50 (WEA 4) | 05:03
|16:53  |17:52 | 18:43 | 20:38 8 07:12(WEA2) | 21:27 15  06:05 (WEA 4) | 21:56
23]08:24 | 07:30 | 06:25 | 06:14 | 05:21 05:49 (WEA 4) | 05:03
| 16:55 | 17:54 | 18:45 | 20:39 | 21:29 17 06:06 (WEA 4) | 21:56
24108:23 |07:27 | 06:23 ] 06:12 | 05:19 05:47 (WEA 4) | 05:04
|16:57 | 17:55 | 18:46 | 20:41 |21:30 18  06:05 (WEA 4) | 21:56
25|08:22 |07:25 | 06:21 06:45 (WEA 1) | 06:10 | 05:18 05:46 (WEA 4) | 05:04
| 16:59 | 17:57 | 18:48 8 06:53 (WEA 1) | 20:43 | 21:32 20  06:06 (WEA 4) | 21:56
26 | 08:20 | 07:23 | 06:18 06:42 (WEA 1) | 06:08 | 05:17 05:45 (WEA 4) | 05:04
117:00  |17:59  |18:50 12  06:54 (WEA 1) | 20:45 |21:33 21 06:06 (WEA 4) | 21:56
271 08:19 | 07:21 | 06:16 06:41 (WEA 1) | 06:06 | 05:16 05:44 (WEA 4) | 05:05
| 17:02 | 18:01 | 18:52 14 06:55 (WEA 1) | 20:46 | 21:34 23 06:07 (WEA 4) | 21:56
28| 08:18 | 07:19 | 06:14 06:39 (WEA 1) | 06:04 | 05:15 05:43 (WEA 4) | 05:05
|17:04 | 18:03  |18:54 16 06:55 (WEA 1) | 20:48 |21:36 24 06:07 (WEA 4) | 21:56
29 | 08:16 | | 07:11 07:39 (WEA 1) | 06:02 06:32 (WEA 3) | 05:14 05:42 (WEA 4) | 05:06
| 17:06 | | 19:55 16  07:55 (WEA 1) | 20:50 7 06:39 (WEA 3) | 21:37 25  06:07 (WEA 4) | 21:56
30 | 08:15 | | 07:09 07:39 (WEA 1) | 06:00 06:30 (WEA 3) | 05:12 05:43 (WEA 4) | 05:07
117:08 | |19:57 16 07:55(WEA1) | 20:52 11 06:41 (WEA3) |21:38 25 06:08 (WEA 4) | 21:55
31108:13 | | 07:06 07:38 (WEA 1) | | 05:12 05:42 (WEA 4) |
| 17:10 | [19:59 16 07:54 (WEA 1) | | 21:40 26 06:08 (WEA4) |
Sonnenscheinstunden | 255 | 276 | 367 | 418 | 489 | 503
astr.max.mogl.Beschattung | | | 98 | 230 | 427 |
Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergegeben (! zeit wie ):

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

windPRO 3.5.587 by EMD International A/S, Tel. +45 69 16 48 50,

Minuten mit Schatten

Zeitpunkt (SS:MM) Schattenanfang

Zeitpunkt (SS:MM) Schattenende

.com,

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

26

26

25

25

25

24

24

24

24

23

24

23

22

22

23

22

22

22

22

21

21

21

21

22

22

22

22

23

22

23

688

05:42 (WEA 4)
06:08 (WEA 4)
05:42 (WEA 4)
06:08 (WEA 4)
05:43 (WEA 4)
06:08 (WEA 4)
05:43 (WEA 4)
06:08 (WEA 4)
05:43 (WEA 4)
06:08 (WEA 4)
05:44 (WEA 4)
06:08 (WEA 4)
05:44 (WEA 4)
06:08 (WEA 4)
05:44 (WEA 4)
06:08 (WEA 4)
05:44 (WEA 4)
06:08 (WEA 4)
05:45 (WEA 4)
06:08 (WEA 4)
05:45 (WEA 4)
06:09 (WEA 4)
05:46 (WEA 4)
06:09 (WEA 4)
05:46 (WEA 4)
06:08 (WEA 4)
05:46 (WEA 4)
06:08 (WEA 4)
05:46 (WEA 4)
06:09 (WEA 4)
05:47 (WEA 4)
06:09 (WEA 4)
05:47 (WEA 4)
06:09 (WEA 4)
05:47 (WEA 4)
06:09 (WEA 4)
05:47 (WEA 4)
06:09 (WEA 4)
05:48 (WEA 4)
06:09 (WEA 4)
05:48 (WEA 4)
06:09 (WEA 4)
05:49 (WEA 4)
06:10 (WEA 4)
05:49 (WEA 4)
06:10 (WEA 4)
05:48 (WEA 4)
06:10 (WEA 4)
05:49 (WEA 4)
06:11 (WEA 4)
05:49 (WEA 4)
06:11 (WEA 4)
05:50 (WEA 4)
06:12 (WEA 4)
05:49 (WEA 4)
06:12 (WEA 4)
05:50 (WEA 4)
06:12 (WEA 4)
05:49 (WEA 4)
06:12 (WEA 4)

15.09.2022 09:18 / 31 windPRO w
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Lizenzierter Anwender:
KOTTER Consulting Engineers GmbH & Co. KG
Bonifatiusstr. 400
DE-48432 Rheine
+49 5971 9710-31
André Raming / a.raming@koetter-consulting.com

Berechnet:

15.09.2022 08:06/3.5.587

Berechnung: Schattenwurfausbreitung GesamtbelastungSchattenrezeptor: SR-18 - SR-18, Krimpenforter StraBe 22, 49393 Lohne (Oldenburg)
Annahmen fiir Schattenwurfberechnung
Die dargestellten Zeiten sind die astronomisch maximal mégliche Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint téglich von Sonnenauf- bis -untergang
Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb

| Juli
1 05:07
| 21:55
2] 05:08
| 21:55
3| 05:09
| 21:54
4| 05:09
| 21:54
5] 05:10
| 21:53
6| 05:11
| 21:53
7] 05:12
| 21:52

8 05:13
| 21:52
9| 05:14
| 21:51

10 | 05:15
| 21:50
11| 05:16
| 21:49

12 | 05:17
| 21:48
13| 05:18
| 21:47

14 | 05:20
| 21:46

15 | 05:21
| 21:45

16 | 05:22
| 21:44

17 | 05:23
| 21:43

18 | 05:25
| 21:42

19 | 05:26
| 21:41

20 | 05:27
| 21:40
21| 05:29
| 21:38

22 | 05:30
| 21:37
23| 05:31
| 21:36
24| 05:33
| 21:34

25 | 05:34
| 21:33

26 | 05:36
| 21:31
27| 05:37
| 21:30

28 | 05:39
| 21:28

29 | 05:40
| 21:27
30 | 05:42
| 21:25

31 05:43
| 21:24
Sonnenscheinstunden | 506

astr.max.mogl.Beschattung |

23

23

24

24

24

25

25

25

25

25

25

25

25

25

24

23

22

21

19

18

16

14

12

10

2

540

| August

05:50 (WEA 4) | 05:45
06:13 (WEA 4) | 21:22
05:50 (WEA 4) | 05:47
06:13 (WEA 4) | 21:20
05:49 (WEA 4) | 05:48
06:13 (WEA 4) | 21:18
05:50 (WEA 4) | 05:50
06:14 (WEA 4) | 21:17
05:50 (WEA 4) | 05:51
06:14 (WEA 4) | 21:15
05:50 (WEA 4) | 05:53
06:15 (WEA 4) | 21:13
05:50 (WEA 4) | 05:55
06:15 (WEA 4) | 21:11
05:49 (WEA 4) | 05:56
06:14 (WEA 4) | 21:09
05:50 (WEA 4) | 05:58
06:15 (WEA 4) | 21:07
05:50 (WEA 4) | 06:00
06:15 (WEA 4) | 21:05
05:50 (WEA 4) | 06:01
06:15 (WEA 4) | 21:03
05:50 (WEA 4) | 06:03
06:15 (WEA 4) | 21:01
05:51 (WEA 4) | 06:05
06:16 (WEA 4) | 20:59
05:51 (WEA 4) | 06:06
06:16 (WEA 4) | 20:57
05:52 (WEA 4) | 06:08
06:16 (WEA 4) | 20:55
05:53 (WEA 4) | 06:10
06:16 (WEA 4) | 20:53
05:54 (WEA 4) | 06:11
06:16 (WEA 4) | 20:51
05:55 (WEA 4) | 06:13
06:16 (WEA 4) | 20:49
05:57 (WEA 4) | 06:15
06:16 (WEA 4) | 20:47
05:58 (WEA 4) | 06:16
06:16 (WEA 4) | 20:45
05:59 (WEA 4) | 06:18
06:15 (WEA 4) | 20:43
06:00 (WEA 4) | 06:20
06:14 (WEA 4) | 20:41
06:02 (WEA 4) | 06:21
06:14 (WEA 4) | 20:38
06:03 (WEA 4) | 06:23
06:13 (WEA 4) | 20:36
06:04 (WEA 4) | 06:25
06:12 (WEA 4) | 20:34
06:06 (WEA 4) | 06:26
06:12 (WEA 4) | 20:32
06:07 (WEA 4) | 06:28
06:09 (WEA 4) | 20:29

| 06:30

| 20:27
06:31

6 35
0:20
456

|

|

|

|
06:44 (WEA 3) |
06:46 (WEA 3) |
|

|

12

13

14

16

16

16

17

16

16

15

13

10

13

15

16

18

18

18

17

17

15

13

357

| September

06:40 (WEA 3) | 06:37
06:49 (WEA 3) | 20:18
06:39 (WEA 3) | 06:38
06:51 (WEA 3) | 20:16
06:38 (WEA 3) | 06:40
06:51 (WEA 3) | 20:13
06:38 (WEA 3) | 06:42
06:52 (WEA 3) | 20:11
06:36 (WEA 3) | 06:43
06:52 (WEA 3) | 20:09
06:37 (WEA 3) | 06:45
06:53 (WEA 3) | 20:06
06:37 (WEA 3) | 06:47
06:53 (WEA 3) | 20:04
06:36 (WEA 3) | 06:48
06:53 (WEA 3) | 20:02
06:37 (WEA 3) | 06:50
06:53 (WEA 3) | 19:59
06:36 (WEA 3) | 06:52
06:52 (WEA 3) | 19:57
06:37 (WEA 3) | 06:53
06:52 (WEA 3) | 19:55
06:37 (WEA 3) | 06:55
06:50 (WEA 3) | 19:52
06:39 (WEA 3) | 06:57
06:49 (WEA 3) | 19:50
06:41 (WEA 3) | 06:58
06:46 (WEA 3) | 19:47

| 07:00
| 19:45
| 07:02
| 19:43
| 07:03
| 19:40
| 07:05
| 19:38
| 07:07
| 19:36
| 07:08
| 19:33
07:09 (WEA 2) | 07:10
07:18 (WEA 2) | 19:31
07:06 (WEA 2) | 07:12
07:19 (WEA 2) | 19:28
07:05 (WEA 2) | 07:14
07:20 (WEA 2) | 19:26
07:04 (WEA 2) | 07:15
07:20 (WEA 2) | 19:24
07:03 (WEA 2) | 07:17
07:21 (WEA 2) | 19:21
07:02 (WEA 2) | 07:19
07:20 (WEA 2) | 19:19
07:02 (WEA 2) | 07:20
07:20 (WEA 2) | 19:16
07:03 (WEA 2) | 07:22
07:20 (WEA 2) | 19:14
07:02 (WEA 2) | 07:24
07:19 (WEA 2) | 19:12

07:03 (WEA 2) | 07:25
07:18 (WEA 2) | 19:09
07:04 (WEA 2) |
07:17 (WEA 2) |
| 381
|

9

147

| Oktober | November Dezember

07:05 (WEA 2) | 07:27
07:14 (WEA 2) | 19:07
| 07:29
| 19:05
| 07:31
| 19:02
| 07:32
| 19:00
| 07:34
| 18:57
| 07:36
| 18:55
| 07:38
| 18:53
| 07:39
| 18:51
07:35 (WEA 1) | 07:41
07:44 (WEA 1) | 18:48
07:33 (WEA 1) | 07:43
07:46 (WEA 1) | 18:46
07:31 (WEA 1) | 07:45
07:46 (WEA 1) | 18:44
07:31 (WEA 1) | 07:46
07:46 (WEA 1) | 18:41
07:30 (WEA 1) | 07:48
07:47 (WEA 1) | 18:39
07:29 (WEA 1) | 07:50
07:46 (WEA 1) | 18:37
07:30 (WEA 1) | 07:52
07:45 (WEA 1) | 18:35
07:29 (WEA 1) | 07:54
07:44 (WEA 1) | 18:32
07:30 (WEA 1) | 07:55
07:43 (WEA 1) | 18:30
07:32 (WEA 1) | 07:57
07:41 (WEA 1) | 18:28
| 07:59

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

Zeitpunkt (SS:MM) Schattenanfang

Zeitpunkt (SS:MM) Schattenende

Tag im Monat Sonnenaufgang  (SS:MM)
Sonnenuntergang (SS:MM) Minuten mit Schatten
windPRO 3.5.587 by EMD International A/S, Tel. +45 69 16 48 50, d

.com,

7:23
6:59
7:25
6:57
7:26
6:55
7:28
6:53
7:30
6:52
7:32
6:50
7:34
6:48
7:36
6:46
7:38
6:45
7:39
6:43
7:41
6:41
7:43
6:40
7:45
6:38
7:47
6:37
7:49
6:35
7:50
6:34
7:52
6:32
7:54
6:31
7:56
6:30
7:57
6:28
7:59
6:27
8:01
6:26
8:03
6:25
8:04
6:23
8:06
6:22
8:08
6:21
8:09
6:20
8:11
6:20
8:12
6:19
8:14
6:18
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|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
| 263
|

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

15.0020220018/32  WindPRO ‘
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Lizenzierter Anwender:
KOTTER Consulting Engineers GmbH & Co. KG
Bonifatiusstr. 400
DE-48432 Rheine
+49 5971 9710-31
André Raming / a.raming@koetter-consulting.com

Berechnet:

15.09.2022 08:06/3.5.587

Berechnung: Schattenwurfausbreitung GesamtbelastungSchattenrezeptor: SR-19 - SR-19, Krimpenforter StraBe 24, 49393 Lohne (Oldenburg)

Annahmen fiir Schattenwurfberechnung

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

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

16
18
20
21
22
24
25
25
25
25
25

442

| Juni

06:30 (WEA 3) | 05:11
06:44 (WEA 3) | 21:41
06:30 (WEA 3) | 05:10
06:46 (WEA 3) | 21:42
06:29 (WEA 3) | 05:09
06:46 (WEA 3) | 21:43
06:29 (WEA 3) | 05:08
06:45 (WEA 3) | 21:44
06:29 (WEA 3) | 05:07
06:45 (WEA 3) | 21:45
06:29 (WEA 3) | 05:07
06:44 (WEA 3) | 21:46
06:30 (WEA 3) | 05:06
06:44 (WEA 3) | 21:47
06:30 (WEA 3) | 05:06
06:43 (WEA 3) | 21:48
06:31 (WEA 3) | 05:05
06:42 (WEA 3) | 21:49
06:33 (WEA 3) | 05:05
06:41 (WEA 3) | 21:50
06:36 (WEA 3) | 05:04
06:37 (WEA 3) | 21:50

| 05:04
| 21:51
| 05:03
| 21:52
| 05:03
| 21:52
05:59 (WEA 4) | 05:03
06:01 (WEA 4) | 21:53
05:58 (WEA 4) | 05:03
06:04 (WEA 4) | 21:54
05:56 (WEA 4) | 05:03
06:04 (WEA 4) | 21:54
05:55 (WEA 4) | 05:03
06:06 (WEA 4) | 21:54
05:53 (WEA 4) | 05:03

06:06 (WEA 4) | 21:55
05:52 (WEA 4) | 05:03
06:07 (WEA 4) | 21:55
05:51 (WEA 4) | 05:03
06:07 (WEA 4) | 21:55
05:50 (WEA 4) | 05:03
06:08 (WEA 4) | 21:56
05:49 (WEA 4) | 05:03
06:09 (WEA 4) | 21:56
05:47 (WEA 4) | 05:04
06:08 (WEA 4) | 21:56
05:46 (WEA 4) | 05:04
06:08 (WEA 4) | 21:56
05:45 (WEA 4) | 05:04
06:09 (WEA 4) | 21:56
05:44 (WEA 4) | 05:05
06:09 (WEA 4) | 21:56
05:44 (WEA 4) | 05:05
06:09 (WEA 4) | 21:56
05:44 (WEA 4) | 05:06
06:09 (WEA 4) | 21:56
05:45 (WEA 4) | 05:07
06:10 (WEA 4) | 21:55
05:45 (WEA 4) |
06:10 (WEA 4) |

|

|Januar |Februar |Mérz | April | Mai

| 07:04 07:40 (WEA 1) | 05:58

|20:01 14  07:54 (WEA 1) | 20:53

| 07:02 07:41 (WEA 1) | 05:56

| 20:02 11 07:52 (WEA 1) | 20:55

| 06:59 07:43 (WEA 1) | 05:54

| 20:04 6 07:49 (WEA 1) | 20:57

| 06:57 | 05:52

| 20:06 | 20:58

| 06:55 | 05:50

| 20:08 | 21:00

| 06:52 | 05:48

| 20:09 | 21:02

| 06:50 | 05:46

| 20:11 | 21:04

| 06:48 | 05:44

| 20:13 | 21:05

| 06:45 | 05:42

| 20:15 | 21:07

| 06:43 07:08 (WEA 2) | 05:41

| 20:16 7 07:15(WEA2) | 21:09

| 06:41 07:06 (WEA 2) | 05:39

| 20:18 12 07:18 (WEA 2) | 21:10

| 06:38 07:05 (WEA 2) | 05:37

120:20 14 07:19 (WEA2) | 21:12

| 06:36 07:04 (WEA 2) | 05:35

| 20:22 16  07:20 (WEA 2) | 21:14

| 06:34 07:02 (WEA 2) | 05:34

120:24 17 07:19 (WEA 2) | 21:15

| 06:32 07:02 (WEA 2) | 05:32

| 20:25 17 07:19 (WEA2) | 21:17

| 06:29 07:02 (WEA 2) | 05:31

120:27 17 07:19 (WEA2) | 21:18

| 06:27 07:02 (WEA 2) | 05:29

120:29 17 07:19 (WEA 2) | 21:20

| 06:25 07:02 (WEA 2) | 05:28

| 20:31 16  07:18 (WEA 2) | 21:21

| 06:23 07:02 (WEA 2) | 05:26

20:32 14 07:16 (WEA2) | 21:23

| 06:21 07:03 (WEA 2) | 05:25

| 20:34 12 07:15(WEA2) | 21:25

| 06:18 07:05 (WEA 2) | 05:23

| 20:36 8  07:13 (WEA 2) | 21:26

| 06: | 05:22

| 20: | 21:27

| 06: | 05:21

| 20: | 21:29

| 06: | 05:19

0: | 21:30

| 05:18

9 | 21:32

| 05:17

13 06:55 (WEA 1) | 20:45 | 21:33

06:41 (WEA 1) | 06:06 | 05:16

15 06:56 (WEA 1) | 20:46 | 21:34

0 (WEA 1) | 06:04 06:34 (WEA 3) | 05:15

16 06:56 (WEA 1) | 20:48 7  06:41 (WEA3) | 21:36

07:40 (WEA 1) | 06:02 06:32 (WEA 3) | 05:14

16 : 11 06:43 (WEA 3) | 21:37

06:31 (WEA 3) | 05:12

16 07:56 (WEA 1) | 20:52 13 06:44 (WEA 3) | 21:38

07:39 (WEA 1) | | 05:12

15 07:54 (WEA1) | | 21:40
Sonnenscheinstunden | | 418 | 489

astr.max.mogl.Beschattung | 100 | 229 |

Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergegeben (! zeit wie

Tag im Monat Sonnenaufgang  (SS:MM)

Zeitpunkt (SS:MM) Schattenanfang

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

windPRO 3.5.587 by EMD International A/S, Tel. +45 69 16 48 50, d: .com,

):

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

25
24
24
24
23
23
22
23
22
21
21
21
20
20
20

20

20

623

05:45 (WEA 4)
06:10 (WEA 4)
05:45 (WEA 4)
06:09 (WEA 4)
05:46 (WEA 4)
06:10 (WEA 4)
05:46 (WEA 4)
06:10 (WEA 4)
05:46 (WEA 4)
06:09 (WEA 4)
05:47 (WEA 4)
06:10 (WEA 4)
05:47 (WEA 4)
06:09 (WEA 4)
05:47 (WEA 4)
06:10 (WEA 4)
05:47 (WEA 4)
06:09 (WEA 4)
05:48 (WEA 4)
06:09 (WEA 4)
05:49 (WEA 4)
06:10 (WEA 4)
05:49 (WEA 4)
06:10 (WEA 4)
05:49 (WEA 4)
06:09 (WEA 4)
05:49 (WEA 4)
06:09 (WEA 4)
05:50 (WEA 4)
06:10 (WEA 4)
05:50 (WEA 4)
06:10 (WEA 4)
05:51 (WEA 4)
06:10 (WEA 4)
05:51 (WEA 4)
06:10 (WEA 4)
05:51 (WEA 4)
06:10 (WEA 4)
05:51 (WEA 4)
06:10 (WEA 4)
05:51 (WEA 4)
06:10 (WEA 4)
05:52 (WEA 4)
06:11 (WEA 4)
05:52 (WEA 4)
06:11 (WEA 4)
05:52 (WEA 4)
06:11 (WEA 4)
05:53 (WEA 4)
06:12 (WEA 4)
05:52 (WEA 4)
06:12 (WEA 4)
05:53 (WEA 4)
06:13 (WEA 4)
05:53 (WEA 4)
06:12 (WEA 4)
05:53 (WEA 4)
06:13 (WEA 4)
05:53 (WEA 4)
06:13 (WEA 4)

1s.00202200:18/33  WiNndPRO w
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Lizenzierter Anwender:

KOTTER Consulting Engineers GmbH & Co. KG

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

André Raming / a.raming@koetter-consulting.com

Berechnet:

15.09.2022 08:06/3.5.587

Berechnung: Schattenwurfausbreitung GesamtbelastungSchattenrezeptor: SR-19 - SR-19, Krimpenforter StraBe 24, 49393 Lohne (Oldenburg)
Annahmen fiir Schattenwurfberechnung
Die dargestellten Zeiten sind die astronomisch maximal mégliche Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint téglich von Sonnenauf- bis -untergang
Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb

| Juli

1 05:07
|21:55 21

2] 05:08
| 21:55 22

3| 05:09
|21:54 21

4| 05:09
| 21:54 22

5] 05:10
| 21:53 22

6| 05:11
| 21:53 23

7] 05:12
| 21:52 24

8 05:13
| 21:52 24

9| 05:14
| 21:51 24

10 | 05:15
|21:50 25

11| 05:16
|21:49 25

12 | 05:17
|21:48 25

13| 05:18
|21:47 25

14 | 05:20
|21:46 25

15 | 05:21
|21:45 25

16 | 05:22
|21:44 25

17 | 05:23
| 21:43 24

18 | 05:25
|21:42 23

19 | 05:26
| 21:41 22

20 | 05:27
|21:40 20

21| 05:29
|21:38 19

22 | 05:30
| 21:37 17

231 05:31
|21:36 16

241 05:33
| 21:34 14

25 | 05:34
| 21:33 12

26 | 05:36
|21:31 10

271 05:37
| 21:30 7

28| 05:39
| 21:28 4

29 | 05:40
| 21:27 1

30 | 05:42

| 21:25

31 05:43

| 21:24

Sonnenscheinstunden | 506
astr.max.mogl.Beschattung | 567

| August

05:53 (WEA 4) | 05:45
06:14 (WEA 4) | 21:22
05:53 (WEA 4) | 05:47
06:15 (WEA 4) | 21:20
05:53 (WEA 4) | 05:48
06:14 (WEA 4) | 21:18
05:53 (WEA 4) | 05:50
06:15 (WEA 4) | 21:17
05:53 (WEA 4) | 05:51
06:15 (WEA 4) | 21:15
05:53 (WEA 4) | 05:53
06:16 (WEA 4) | 21:13
05:53 (WEA 4) | 05:55
06:17 (WEA 4) | 21:11
05:52 (WEA 4) | 05:56
06:16 (WEA 4) | 21:09
05:52 (WEA 4) | 05:58
06:16 (WEA 4) | 21:07
05:52 (WEA 4) | 06:00
06:17 (WEA 4) | 21:05
05:52 (WEA 4) | 06:01
06:17 (WEA 4) | 21:03
05:52 (WEA 4) | 06:03
06:17 (WEA 4) | 21:01
05:53 (WEA 4) | 06:05
06:18 (WEA 4) | 20:59
05:53 (WEA 4) | 06:06
06:18 (WEA 4) | 20:57
05:53 (WEA 4) | 06:08
06:18 (WEA 4) | 20:55
05:53 (WEA 4) | 06:10
06:18 (WEA 4) | 20:53
05:54 (WEA 4) | 06:11
06:18 (WEA 4) | 20:51
05:55 (WEA 4) | 06:13
06:18 (WEA 4) | 20:49
05:57 (WEA 4) | 06:15
06:19 (WEA 4) | 20:47
05:58 (WEA 4) | 06:16
06:18 (WEA 4) | 20:45
05:59 (WEA 4) | 06:18
06:18 (WEA 4) | 20:43
06:00 (WEA 4) | 06:20
06:17 (WEA 4) | 20:41
06:02 (WEA 4) | 06:21
06:18 (WEA 4) | 20:38
06:03 (WEA 4) | 06:23
06:17 (WEA 4) | 20:36
06:04 (WEA 4) | 06:25
06:16 (WEA 4) | 20:34
06:06 (WEA 4) | 06:26
06:16 (WEA 4) | 20:32
06:07 (WEA 4) | 06:28
06:14 (WEA 4) | 20:29
06:09 (WEA 4) | 06:30
06:13 (WEA 4) | 20:27
06:10 (WEA 4) | 06:31
06:11 (WEA 4) | 20:25

| 06:33

| 20:23
| 06:35
| 20:20
I

12

14

15

16

16

17

16

16

15

13

10

12

14

16

17

17

17

17

16

14

329

| Oktober | November Dezember

| September
| 06:37 07:05 (WEA 2) | 07:27
| 20:18 12 07:17 (WEA 2) | 19:07
06:44 (WEA 3) | 06:38 07:07 (WEA 2) | 07:29
06:49 (WEA 3) | 20:16 7 07:14 (WEA 2) | 19:05
06:42 (WEA 3) | 06:40 | 07:31
06:51 (WEA 3) | 20:13 | 19:02
06:41 (WEA 3) | 06:42 | 07:32
06:53 (WEA 3) | 20:11 | 19:00
06:39 (WEA 3) | 06:43 | 07:34
06:53 (WEA 3) | 20:09 | 18:57
06:39 (WEA 3) | 06:45 | 07:36
06:54 (WEA 3) | 20:06 | 18:55
06:39 (WEA 3) | 06:47 | 07:38
06:55 (WEA 3) | 20:04 | 18:53
06:38 (WEA 3) | 06:48 | 07:39
06:54 (WEA 3) | 20:02 | 18:51
06:38 (WEA 3) | 06:50 07:37 (WEA 1) | 07:41
06:55 (WEA 3) | 19:59 6 07:43 (WEA1) | 18:48
06:38 (WEA 3) | 06:52 07:35 (WEA 1) | 07:43
06:54 (WEA 3) | 19:57 10 07:45 (WEA 1) | 18:46
06:38 (WEA 3) | 06:53 07:32 (WEA 1) | 07:45
06:54 (WEA 3) | 19:55 14  07:46 (WEA 1) | 18:44
06:38 (WEA 3) | 06:55 07:32 (WEA 1) | 07:46
06:53 (WEA 3) | 19:52 15  07:47 (WEA 1) | 18:41
06:39 (WEA 3) | 06:57 07:31 (WEA 1) | 07:48
06:52 (WEA 3) | 19:50 16 07:47 (WEA 1) | 18:39
06:40 (WEA 3) | 06:58 07:30 (WEA 1) | 07:50
06:50 (WEA 3) | 19:47 16 07:46 (WEA 1) | 18:37
06:42 (WEA 3) | 07:00 07:30 (WEA 1) | 07:52
06:48 (WEA 3) | 19:45 16  07:46 (WEA 1) | 18:35
| 07:02 07:30 (WEA 1) | 07:54
|19:43 15  07:45 (WEA 1) | 18:32
| 07:03 07:30 (WEA 1) | 07:55
|19:40 14  07:44 (WEA 1) | 18:30
| 07:05 07:32 (WEA 1) | 07:57
| 19:38 10 07:42(WEA1) | 18:28
| 07:07 07:34 (WEA 1) | 07:59
| 19:36 4 07:38(WEA1)|18:26
| 07:08 | 08:01
| 19:33 | 18:24
| 07:10 | 08:03
| 19:31 | 18:21
07:09 (WEA 2) | 07:12 | 08:04
07:18 (WEA 2) | 19:28 | 18:19
07:08 (WEA 2) | 07:14 | 08:06
07:20 (WEA 2) | 19:26 | 18:17
07:06 (WEA 2) | 07:15 | 08:08
07:20 (WEA 2) | 19:24 | 18:15
07:05 (WEA 2) | 07:17 | 07:10
07:21 (WEA 2) | 19:21 | 17:13
07:04 (WEA 2) | 07:19 | 07:12
07:21 (WEA 2) | 19:19 | 17:11
07:04 (WEA 2) | 07:20 | 07:14
07:21 (WEA 2) | 19:16 | 17:09
07:04 (WEA 2) | 07:22 | 07:15
07:21 (WEA 2) | 19:14 | 17:07
07:03 (WEA 2) | 07:24 | 07:17
07:20 (WEA 2) | 19:12 | 17:05
07:04 (WEA 2) | 07:25 | 07:19
07:20 (WEA 2) | 19:09 | 17:03
07:05 (WEA 2) | | 07:21
07:19 (WEA 2) | | 17:01
| 381 | 330
| 155 |

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

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

Tag im Monat Sonnenaufgang  (SS:MM)
Sonnenuntergang (SS:MM) Minuten mit Schatten
windPRO 3.5.587 by EMD International A/S, Tel. +45 69 16 48 50, d

7:23
6:59
7:25
6:57
7:26
6:55
7:28
6:53
7:30
6:52
7:32
6:50
7:34
6:48
7:36
6:46
7:38
6:45
7:39
6:43
7:41
6:41
7:43
6:40
7:45
6:38
7:47
6:37
7:49
6:35
7:50
6:34
7:52
6:32
7:54
6:31
7:56
6:30
7:57
6:28
7:59
6:27
8:01
6:26
8:03
6:25
8:04
6:23
8:06
6:22
8:08
6:21
8:09
6:20
8:11
6:20
8:12
6:19
8:14
6:18

PO OO OO ORLRORORLRORORORORORORORLOROROROLOROROROROHOHRORO RO RO RO

|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
| 263
|

(WEA mit erstem Schatten)
(WEA mit letztem Schatten)
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Lizenzierter Anwender:
KOTTER Consulting Engineers GmbH & Co. KG
Bonifatiusstr. 400
DE-48432 Rheine
+49 5971 9710-31
André Raming / a.raming@koetter-consulting.com

Berechnet:

15.09.2022 08:06/3.5.587

Berechnung: Schattenwurfausbreitung GesamtbelastungSchattenrezeptor: SR-20 - SR-20, Krimpenforter StraBe 26, 49393 Lohne (Oldenburg)

Annahmen fiir Schattenwurfberechnung

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

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

|Januar |Februar |Mérz

07:43 (WEA 1) | 05:58

| Juni

06:32 (WEA 3) | 05:11

11 07:54 (WEA1) | 20:53 16  06:48 (WEA3) | 21:41

07:45 (WEA 1) | 05:56 06:33 (WEA 3) | 05:10

6 07:51(WEA1)|20:55 16  06:49 (WEA3) | 21:42

| 05:54 06:33 (WEA 3) | 05:09

|20:57 16 06:49 (WEA 3) | 21:43

| 05:52 06:33 (WEA 3) | 05:08

|20:58 15 06:48 (WEA 3) | 21:44

| 05:50 06:34 (WEA 3) | 05:07

|21:00 13 06:47 (WEA 3) | 21:45

| 05:48 06:34 (WEA 3) | 05:07

|21:02 11 06:45 (WEA3) | 21:46

| 05:46 06:36 (WEA 3) | 05:06

| 21:04 9 06:45 (WEA 3) | 21:47

|0544 06:39 (WEA 3) | 05:06

| 21 2 06:41 (WEA3) | 21:48

07:11 (WEA 2) | 05: 42 | 05:05

8  07:19 (WEA 2) | 21:07 | 21:49

07:08 (WEA 2) | 05:41 | 05:05

12 07:20 (WEA 2) | 21:09 | 21:50

07:07 (WEA 2) | 05:39 | 05:04

14 07:21 (WEA2) | 21:10 | 21:50

07:06 (WEA 2) | 05:37 06:03 (WEA 4) | 05:04

16 07:22 (WEA2) | 21:12 2 06:05 (WEA4) | 21:51

07:05 (WEA 2) | 05:35 06:02 (WEA 4) | 05:03

17 07:22 (WEA2) | 21:14 5 06:07 (WEA 4) | 21:52

07:04 (WEA 2) | 05:34 06:00 (WEA 4) | 05:03

17 07:21 (WEA2) | 21:15 8  06:08 (WEA 4) | 21:52

07:04 (WEA 2) | 05:32 05:59 (WEA 4) | 05:03

17 07:21 (WEA2) | 21:17 10 06:09 (WEA 4) | 21:53

07:05 (WEA 2) | 05:31 05:58 (WEA 4) | 05:03

16 07:21 (WEA2) | 21:18 13 06:11 (WEA4) | 21:54

07:05 (WEA 2) | 05:29 05:56 (WEA 4) | 05:03

15 07:20 (WEA2) | 21:20 15  06:11 (WEA 4) | 21:54

07:06 (WEA 2) | 05:28 05:55 (WEA 4) | 05:03

13 07:19 (WEA2) | 21:21 17  06:12 (WEA 4) | 21:54

07:06 (WEA 2) | 05:26 05:53 (WEA 4) | 05:03

10 07:16 (WEA2) | 21:23 18  06:11 (WEA4) | 21:55

07:10 (WEA 2) | 05:25 05:52 (WEA 4) | 05:03

3 07:13(WEA2) |21:25 20  06:12 (WEA 4) | 21:55

| 05:23 05:51 (WEA 4) | 05:03

|21:26 21 06:12 (WEA4) | 21:55

| 05:22 05:50 (WEA 4) | 05:03

|21:27 23 06:13 (WEA 4) | 21:56

| 05:21 05:49 (WEA 4) | 05:03

|21:29 24 06:13 (WEA 4) | 21:56

| 05:19 05:48 (WEA 4) | 05:04

8 |21:30 24 06:12 (WEA4) | 21:56

| 05:18 05:48 (WEA 4) | 05:04

12 |21:32 25 06:13 (WEA 4) | 21:56

06:37 (WEA 3) | 05:17 05:48 (WEA 4) | 05:04

14 06:57 (WEA 1) | 20:45 9  06:46 (WEA3) |21:33 25 06:13 (WEA4) | 21:56

06 42 (WEA 1) | 06:06 06:36 (WEA 3) | 05:16 05:48 (WEA 4) | 05:05

16 11 06:47 (WEA3) | 21:34 25  06:13 (WEA 4) | 21:56

D 06:34 (WEA 3) | 05:15 05:49 (WEA 4) | 05:05

16 06:57 (WEA 1) | 20:48 14  06:48 (WEA3) | 21:36 23 06:12 (WEA 4) | 21:56

07:41 (WEA 1) | 06:02 06:33 (WEA 3) | 05:14 05:49 (WEA 4) | 05:06

16 : 15 06:48 (WEA3) | 21:37 23 06:12 (WEA4) | 21:56

06:33 (WEA 3) | 05:12 05:50 (WEA 4) | 05:07

15 07:57 (WEA 1) | 20:52 15 06:48 (WEA 3) | 21: 38 23 06:13 (WEA 4) | 21:55
07:41 (WEA 1) | | 05: 05:50 (WEA 4) |
14 07:55 (WEA 1) | | 21: 40 23 06:13 (WEA4) |
Sonnenscheinstunden | | 418 | 489 |
astr.max.mogl.Beschattung | 111 | 239 | 465 |

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

Tag im Monat Sonnenaufgang  (SS:MM)

Zeitpunkt (SS:MM) Schattenanfang

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

windPRO 3.5.587 by EMD International A/S, Tel. +45 69 16 48 50, d- .com,

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

21

21

21

20

397

05:51 (WEA 4)
06:12 (WEA 4)
05:51 (WEA 4)
06:12 (WEA 4)
05:52 (WEA 4)
06:13 (WEA 4)
05:52 (WEA 4)
06:12 (WEA 4)
05:52 (WEA 4)
06:11 (WEA 4)
05:53 (WEA 4)
06:12 (WEA 4)
05:53 (WEA 4)
06:11 (WEA 4)
05:54 (WEA 4)
06:11 (WEA 4)
05:54 (WEA 4)
06:10 (WEA 4)
05:55 (WEA 4)
06:10 (WEA 4)
05:56 (WEA 4)
06:11 (WEA 4)
05:57 (WEA 4)
06:11 (WEA 4)
05:57 (WEA 4)
06:10 (WEA 4)
05:58 (WEA 4)
06:09 (WEA 4)
05:58 (WEA 4)
06:09 (WEA 4)
05:59 (WEA 4)
06:09 (WEA 4)
06:00 (WEA 4)
06:09 (WEA 4)
06:00 (WEA 4)
06:09 (WEA 4)
06:00 (WEA 4)
06:09 (WEA 4)
06:01 (WEA 4)
06:09 (WEA 4)
06:01 (WEA 4)
06:09 (WEA 4)
06:02 (WEA 4)
06:10 (WEA 4)
06:01 (WEA 4)
06:10 (WEA 4)
06:01 (WEA 4)
06:10 (WEA 4)
06:02 (WEA 4)
06:11 (WEA 4)
06:01 (WEA 4)
06:11 (WEA 4)
06:02 (WEA 4)
06:12 (WEA 4)
06:01 (WEA 4)
06:12 (WEA 4)
06:01 (WEA 4)
06:14 (WEA 4)
06:00 (WEA 4)
06:14 (WEA 4)

1500202200:18/35  WINdPRO w
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Lizenzierter Anwender:
KOTTER Consulting Engineers GmbH & Co. KG
Bonifatiusstr. 400
DE-48432 Rheine
+49 5971 9710-31
André Raming / a.raming@koetter-consulting.com

Berechnet:

15.09.2022 08:06/3.5.587

Berechnung: Schattenwurfausbreitung GesamtbelastungSchattenrezeptor: SR-20 - SR-20, Krimpenforter StraBe 26, 49393 Lohne (Oldenburg)
Annahmen fiir Schattenwurfberechnung
Die dargestellten Zeiten sind die astronomisch maximal mégliche Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint téglich von Sonnenauf- bis -untergang
Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb

| Juli
1 05:07
| 21:55
2] 05:08
| 21:55
3| 05:09
| 21:54
4| 05:09
| 21:54
5] 05:10
| 21:53
6| 05:11
| 21:53
7] 05:12
| 21:52

8 05:13
| 21:52
9| 05:14
| 21:51

10 | 05:15
| 21:50
11| 05:16
| 21:49

12 | 05:17
| 21:48
13| 05:18
| 21:47

14 | 05:20
| 21:46

15 | 05:21
| 21:45

16 | 05:22
| 21:44

17 | 05:23
| 21:43

18 | 05:25
| 21:42

19 | 05:26
| 21:41

20 | 05:27
| 21:40
21| 05:29
| 21:38

22 | 05:30
| 21:37
23| 05:31
| 21:36
24| 05:33
| 21:34

25 | 05:34
| 21:33

26 | 05:36
| 21:31
27| 05:37
| 21:30

28 | 05:39
| 21:28

29 | 05:40
| 21:27
30 | 05:42
| 21:25

31 05:43
| 21:24
Sonnenscheinstunden | 506

astr.max.mogl.Beschattung |

14

14

15

16

17

18

18

19

21

21

22

22

22

24

24

24

24

24

25

25

24

22

21

19

17

16

14

12

9

7

4

574

| August

06:01 (WEA 4) | 05:45
06:15 (WEA 4) | 21:22
06:01 (WEA 4) | 05:47
06:15 (WEA 4) | 21:20
06:00 (WEA 4) | 05:48
06:15 (WEA 4) | 21:18
06:00 (WEA 4) | 05:50
06:16 (WEA 4) | 21:17
06:00 (WEA 4) | 05:51
06:17 (WEA 4) | 21:15
06:00 (WEA 4) | 05:53
06:18 (WEA 4) | 21:13
06:00 (WEA 4) | 05:55
06:18 (WEA 4) | 21:11
05:59 (WEA 4) | 05:56
06:18 (WEA 4) | 21:09
05:58 (WEA 4) | 05:58
06:19 (WEA 4) | 21:07
05:58 (WEA 4) | 06:00
06:19 (WEA 4) | 21:05
05:58 (WEA 4) | 06:01
06:20 (WEA 4) | 21:03
05:58 (WEA 4) | 06:03
06:20 (WEA 4) | 21:01
05:59 (WEA 4) | 06:05
06:21 (WEA 4) | 20:59
05:58 (WEA 4) | 06:06
06:22 (WEA 4) | 20:57
05:58 (WEA 4) | 06:08
06:22 (WEA 4) | 20:55
05:58 (WEA 4) | 06:10
06:22 (WEA 4) | 20:53
05:58 (WEA 4) | 06:11
06:22 (WEA 4) | 20:51
05:58 (WEA 4) | 06:13
06:22 (WEA 4) | 20:49
05:58 (WEA 4) | 06:15
06:23 (WEA 4) | 20:47
05:58 (WEA 4) | 06:16
06:23 (WEA 4) | 20:45
05:59 (WEA 4) | 06:18
06:23 (WEA 4) | 20:43
06:00 (WEA 4) | 06:20
06:22 (WEA 4) | 20:41
06:02 (WEA 4) | 06:21
06:23 (WEA 4) | 20:38
06:03 (WEA 4) | 06:23
06:22 (WEA 4) | 20:36
06:04 (WEA 4) | 06:25
06:21 (WEA 4) | 20:34
06:06 (WEA 4) | 06:26
06:22 (WEA 4) | 20:32
06:07 (WEA 4) | 06:28
06:21 (WEA 4) | 20:29
06:09 (WEA 4) | 06:30
06:21 (WEA 4) | 20:27
06:10 (WEA 4) | 06:31
06:19 (WEA 4) | 20:25
06:12 (WEA 4) | 06:33
06:19 (WEA 4) | 20:23
06:13 (WEA 4) | 06:35
06:17 (WEA 4) | 20:20

| 456

|

10

12

14

15

16

16

16

16

15

13

11

10

13

15

17

17

17

17

16

292

| September
| 06:37
| 20:18 14
| 06:38
| 20:16 12
| 06:40
| 20:13 8
| 06:42
| 20:11
06:47 (WEA 3) | 06:43
06:52 (WEA 3) | 20:09
06:45 (WEA 3) | 06:45
06:55 (WEA 3) | 20:06
06:44 (WEA 3) | 06:47
06:56 (WEA 3) | 20:04
06:43 (WEA 3) | 06:48
06:57 (WEA 3) | 20:02
06:42 (WEA 3) | 06:50
06:57 (WEA 3) | 19:59
06:41 (WEA 3) | 06:52
06:57 (WEA 3) | 19:57 5
06:42 (WEA 3) | 06:53
06:58 (WEA 3) | 19:55 11
06:41 (WEA 3) | 06:55
06:57 (WEA 3) | 19:52 13
06:41 (WEA 3) | 06:57
06:57 (WEA 3) | 19:50 15
06:41 (WEA 3) | 06:58
06:56 (WEA 3) | 19:47 15
06:42 (WEA 3) | 07:00
06:55 (WEA 3) | 19:45 16
06:43 (WEA 3) | 07:02
06:54 (WEA 3) | 19:43 15
06:45 (WEA 3) | 07:03
06:52 (WEA 3) | 19:40 15
| 07:05
| 19:38 13
| 07:07
| 19:36 9
| 07:08
| 19:33
| 07:10
| 19:31
| 07:12
| 19:28
07:14 (WEA 2) | 07:14
07:18 (WEA 2) | 19:26
07:10 (WEA 2) | 07:15
07:20 (WEA 2) | 19:24
07:09 (WEA 2) | 07:17
07:22 (WEA 2) | 19:21
07:08 (WEA 2) | 07:19
07:23 (WEA 2) | 19:19
07:06 (WEA 2) | 07:20
07:23 (WEA 2) | 19:16
07:06 (WEA 2) | 07:22
07:23 (WEA 2) | 19:14
07:05 (WEA 2) | 07:24
07:22 (WEA 2) | 19:12

07:05 (WEA 2) | 07:25
07:22 (WEA 2) | 19:09
07:06 (WEA 2) |
07:22 (WEA 2) |
| 381
|

161

| Oktober | November Dezember

07:06 (WEA 2) | 07:27
07:20 (WEA 2) | 19:07
07:07 (WEA 2) | 07:29
07:19 (WEA 2) | 19:05
07:08 (WEA 2) | 07:31
07:16 (WEA 2) | 19:02
| 07:32
| 19:00
| 07:34
| 18:57
| 07:36
| 18:55
| 07:38
| 18:53
| 07:39
| 18:51
| 07:41
| 18:48
07:39 (WEA 1) | 07:43
07:44 (WEA 1) | 18:46
07:35 (WEA 1) | 07:45
07:46 (WEA 1) | 18:44
07:34 (WEA 1) | 07:46
07:47 (WEA 1) | 18:41
07:33 (WEA 1) | 07:48
07:48 (WEA 1) | 18:39
07:32 (WEA 1) | 07:50
07:47 (WEA 1) | 18:37
07:31 (WEA 1) | 07:52
07:47 (WEA 1) | 18:35
07:31 (WEA 1) | 07:54
07:46 (WEA 1) | 18:32
07:31 (WEA 1) | 07:55
07:46 (WEA 1) | 18:30
07:32 (WEA 1) | 07:57
07:45 (WEA 1) | 18:28
07:33 (WEA 1) | 07:59
07:42 (WEA 1) | 18:26
| 08:01
18:24
8:03

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

Zeitpunkt (SS:MM) Schattenanfang

Zeitpunkt (SS:MM) Schattenende

Tag im Monat Sonnenaufgang  (SS:MM)
Sonnenuntergang (SS:MM) Minuten mit Schatten
windPRO 3.5.587 by EMD International A/S, Tel. +45 69 16 48 50, d

.com,

7:23
6:59
7:25
6:57
7:26
6:55
7:28
6:53
7:30
6:52
7:32
6:50
7:34
6:48
7:36
6:46
7:38
6:45
7:39
6:43
7:41
6:41
7:43
6:40
7:45
6:38
7:47
6:37
7:49
6:35
7:50
6:34
7:52
6:32
7:54
6:31
7:56
6:30
7:57
6:28
7:59
6:27
8:01
6:26
8:03
6:25
8:04
6:23
8:06
6:22
8:08
6:21
8:09
6:20
8:11
6:20
8:12
6:19
8:14
6:18

PO OO OO ORLRORORLRORORORORORORORLOROROROLOROROROROHOHRORO RO RO RO

|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
| 263
|

(WEA mit erstem Schatten)
(WEA mit letztem Schatten)
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Lizenzierter Anwender:
KOTTER Consulting Engineers GmbH & Co. KG
Bonifatiusstr. 400
DE-48432 Rheine
+49 5971 9710-31
André Raming / a.raming@koetter-consulting.com

Berechnet:

15.09.2022 08:06/3.5.587

Berechnung: Schattenwurfausbreitung GesamtbelastungSchattenrezeptor: SR-21 - SR-21, Am Sillbruch 10, 49393 Lohne (Oldenburg)

Annahmen fiir Schattenwurfberechnung

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

Die Windenergieanlage/n ist/sind immer in Betrieb

|Januar |Februar |Mérz

07:45 (WEA 2) | 05:57

10
14

20
23
26
28
30
31
2
33
34
33
34
34
34
34
33
33
2
2
2

31

29
29
28
27
26

834

| Juni

| 05:11

| 21:41
06:20 (WEA 4) | 05:10
06:24 (WEA 4) | 21:42
06:19 (WEA 4) | 05:09
06:29 (WEA 4) | 21:43
06:17 (WEA 4) | 05:08
06:31 (WEA 4) | 21:44
06:15 (WEA 4) | 05:07
06:32 (WEA 4) | 21:45
06:13 (WEA 4) | 05:07
06:33 (WEA 4) | 21:46
06:12 (WEA 4) | 05:06
06:35 (WEA 4) | 21:47
06:10 (WEA 4) | 05:06
06:36 (WEA 4) | 21:48
06:08 (WEA 4) | 05:05
06:36 (WEA 4) | 21:49
06:07 (WEA 4) | 05:05
06:37 (WEA 4) | 21:50
06:06 (WEA 4) | 05:04
06:37 (WEA 4) | 21:50
06:05 (WEA 4) | 05:04
06:37 (WEA 4) | 21:51
06:05 (WEA 4) | 05:03
06:38 (WEA 4) | 21:52
06:04 (WEA 4) | 05:03
06:38 (WEA 4) | 21:52
06:05 (WEA 4) | 05:03
06:38 (WEA 4) | 21:53
06:05 (WEA 4) | 05:03
06:39 (WEA 4) | 21:54
06:04 (WEA 4) | 05:03
06:38 (WEA 4) | 21:54
06:05 (WEA 4) | 05:03
06:39 (WEA 4) | 21:54
06:04 (WEA 4) | 05:03
06:38 (WEA 4) | 21:55
06:05 (WEA 4) | 05:03
06:38 (WEA 4) | 21:55
06:05 (WEA 4) | 05:03
06:38 (WEA 4) | 21:55
06:06 (WEA 4) | 05:03
06:38 (WEA 4) | 21:56
06:06 (WEA 4) | 05:03
06:38 (WEA 4) | 21:56
06:05 (WEA 4) | 05:04
06:37 (WEA 4) | 21:56
06:06 (WEA 4) | 05:04
06:37 (WEA 4) | 21:56
06:06 (WEA 4) | 05:04
06:37 (WEA 4) | 21:56
06:07 (WEA 4) | 05:05
06:36 (WEA 4) | 21:56
06:07 (WEA 4) | 05:05
06:36 (WEA 4) | 21:56
06:08 (WEA 4) | 05:06
06:36 (WEA 4) | 21:56
06:09 (WEA 4) | 05:07
06:36 (WEA 4) | 21:55
06:10 (WEA 4) |
06:36 (WEA 4) |

|

21 08:06 (WEA 2) | 20:53

07:46 (WEA 2) | 05:56

20  08:06 (WEA 2) | 20:55

07:45 (WEA 2) | 05:54

19 08:04 (WEA 2) | 20:57

07:47 (WEA 2) | 05:52

16 08:03 (WEA 2) | 20:58

07:48 (WEA 2) | 05:50

13 08:01 (WEA 2) | 21:00

07:51 (WEA 2) | 05:48

7 6  07:57 (WEA 2) | 21:02

| 05:46

13 | 21:04

| 05:44

15 | 21:05
| 05:42

17 | 21:07
| 05:41

18 07 45 (WEA 1) | 20:16 | 21:09
07:26 (WEA 1) | 06:41 07:19 (WEA 3) | 05:39

19 9  07:28 (WEA 3) | 21:10

07:16 (WEA 3) | 05:37

19 14 07:30 (WEA 3) | 21:12
07:15 (WEA 3) | 05:35

18 16  07:31 (WEA3) | 21:14

07:13 (WEA 3) | 05:34

18 18 07:31 (WEA3) | 21:15
07:12 (WEA 3) | 05:32

16 : 20  07:32 (WEA3) | 21:17
07 28 (WEA 1) | 06:29 07:11 (WEA 3) | 05:31

13 07:41 (WEA 1) |20:27 21 07:32 (WEA3) | 21:18
07:30 (WEA 1) | 06:27 07:11 (WEA 3) | 05:29

9 07:39 (WEA1)|20:29 22 07:33 (WEA3) | 21:20

: 07:11 (WEA 3) | 05:28

22 07:33(WEA3) | 21:21

07:10 (WEA 3) | 05:26

21 07:31 (WEA 3) | 21:23

07:10 (WEA 3) | 05:25

21 07:31 (WEA3) | 21:25

07:10 (WEA 3) | 05:23

20 07:30 (WEA 3) | 21:26

07:11 (WEA 3) | 05:22

18 07:29 (WEA 3) | 21:27

07:12 (WEA 3) | 05:21

16  07:28 (WEA 3) | 21:29

07:13 (WEA 3) | 05:19

10 14 07:27 (WEA 3) | 21:30

07:15 (WEA 3) | 05:18

15 9  07:24 (WEA 3) | 21:32

| 05:17

17 07:06 (WEA 2) | 20:45 | 21:33

06 48 (WEA 2) | 06:06 | 05:16

19 | 21:34
D | 05:15

21 07:07 (WEA 2) | 20:48 | 21:36
07:46 (WEA 2) | 06:02 | 05:13

21 : | 21:37

| 05:12

22 08:08 (WEA 2) | 20:52 | 21:38
07:45 (WEA 2) | | 05:11

21 08:06 (WEA?2) | | 21:40
Sonnenscheinstunden | | | 489

astr.max.mogl.Beschattung | 328 | 356 |

Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergegeben (! zeit wie

Tag im Monat Sonnenaufgang  (SS:MM)

Sonnenuntergang (SS:MM) Minuten mit Schatten

windPRO 3.5.587 by EMD International A/S, Tel. +45 69 16 48 50,

Zeitpunkt (SS:MM) Schattenanfang

Zeitpunkt (SS:MM) Schattenende

.com,

):

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

25
23
23
22

20

243

06:10 (WEA 4)
06:35 (WEA 4)
06:11 (WEA 4)
06:34 (WEA 4)
06:12 (WEA 4)
06:35 (WEA 4)
06:12 (WEA 4)
06:34 (WEA 4)
06:13 (WEA 4)
06:33 (WEA 4)
06:14 (WEA 4)
06:33 (WEA 4)
06:15 (WEA 4)
06:32 (WEA 4)
06:16 (WEA 4)
06:32 (WEA 4)
06:16 (WEA 4)
06:31 (WEA 4)
06:18 (WEA 4)
06:30 (WEA 4)
06:19 (WEA 4)
06:30 (WEA 4)
06:20 (WEA 4)
06:30 (WEA 4)
06:21 (WEA 4)
06:28 (WEA 4)
06:22 (WEA 4)
06:27 (WEA 4)

06:26 (WEA 4)
06:29 (WEA 4)
06:25 (WEA 4)
06:32 (WEA 4)
06:24 (WEA 4)
06:32 (WEA 4)

15.09.2022 09:18 / 37 windPRO w
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Projekt: Lizenzierter Anwender:
R-2-2021-0491 WP am Standort Vechta KOTTER Consulting Engineers GmbH & Co. KG
Bonifatiusstr. 400
DE-48432 Rheine
+49 5971 9710-31
André Raming / a.raming@koetter-consulting.com

Berechnet:

15.09.2022 08:06/3.5.587

SHADOW - Kalender

Berechnung: Schattenwurfausbreitung GesamtbelastungSchattenrezeptor: SR-21 - SR-21, Am Sillbruch 10, 49393 Lohne (Oldenburg)

Annahmen fiir Schattenwurfberechnung

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

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

| August | September | Oktober | Novembel] Dezember

06:23 (WEA 4) | 05:45 06:15 (WEA 4) | 06:37 07:18 (WEA 3) | 08:05 (WEA 1) | 07:23 | 08:15

11 06:34 (WEA4) | 21:22 32 06:47 (WEA 4) | 20:18 9 07:27 (WEA3) | 19 08:24 (WEA 1) | 16:59 | 16:17
06:23 (WEA 4) | 05:47 06:16 (WEA 4) | 06:38 | 08:05 (WEA 1) | 07:25 | 08:17

12 06:35(WEA4) | 21:20 31 06:47 (WEA 4) | 20:16 | 19  08:24 (WEA 1) | 16:57 | 16:16
06:22 (WEA 4) | 05:48 06:17 (WEA 4) | 06:40 | 08:04 (WEA 1) | 07:26 | 08:18

13 06:35(WEA4) | 21:18 29  06:46 (WEA 4) | 20:13 | 19 08:23 (WEA 1) | 16:55 | 16:16
06:22 (WEA 4) | 05:50 06:19 (WEA 4) | 06:42 | 08:05 (WEA 1) | 07:28 | 08:20

15  06:37 (WEA4) | 21:17 27  06:46 (WEA 4) | 20:11 | 18 08:23 (WEA1) | 16:53 | 16:15
06:21 (WEA 4) | 05:51 06:20 (WEA 4) | 06:43 | 08:06 (WEA 1) | 07:30 | 08:21

17 06:38 (WEA 4) | 21:15 25  06:45 (WEA 4) | 20:09 | 16 08:22 (WEA 1) | 16:52 | 16:15
06:21 (WEA 4) | 05:53 06:22 (WEA 4) | 06:45 07:47 (WEA 2) | 08:07 (WEA 1) | 07:32 | 08:22

18 06:39 (WEA4) | 21:13 22 06:44 (WEA 4) | 20:06 6 07:53(WEA2) | 18: 13 08:20 (WEA 1) | 16:50 | 16:14
06:19 (WEA 4) | 05:55 06:24 (WEA 4) | 06:47 07:44 (WEA 2) | O 08:07 (WEA 1) | 07:34 | 08:24

20 06:39 (WEA4) | 21:11 19  06:43 (WEA 4) | 20:04 12 07:56 (WEA 2) | 18:53 10 08:17 (WEA 1) | 16:48 | 16:14
06:19 (WEA 4) | 05:56 06:25 (WEA 4) | 06:48 07:41 (WEA 2) | 07:39 | 07:36 | 08:25

21 06:40 (WEA 4) | 21:09 16  06:41 (WEA 4) | 20:02 16  07:57 (WEA 2) | 18:50 | 16:46 | 16:13
06:19 (WEA 4) | 05:58 06:27 (WEA 4) | 06:50 07:40 (WEA 2) | 07:41 | 07:38 | 08:26

22 06:41 (WEA4) [ 21:07 13  06:40 (WEA4) | 19:50 18  07:58 (WEA 2) | 1 | 16:45 | 16:13
06:18 (WEA 4) | 06:00 06:28 (WEA 4) | 06:52 07:39 (WEA 2) | 07:43 |07:39 | 08:27

23 06:41 (WEA4) | 21:05 9  06:37 (WEA 4) | 19:57 20 07:59 (WEA2) | 18:46 | 16:43 | 16:13
06:18 (WEA 4) | 06:01 | 06:53 07:37 (WEA 2) | 07:45 | 07:41 | 08:28

24 06:42 (WEA 4) | 21:03 | 19:55 21 07:58 (WEA 2) | 1 | 16:41 | 16:13
06:17 (WEA 4) | 06:03 | 06:55 07:37 (WEA 2) | O | 07:43 | 08:29

26 06:43 (WEA 4) | 21:01 119:52 22 07:59 (WEA 2) | 1 | 16:40 | 16:12
06:17 (WEA 4) | 06:05 | 06:57 07:37 (WEA 2) | O | 07:45 | 08:30

26 06:43 (WEA 4) | 20:59 | 19:50 22 07:59 (WEA2) | L | 16:38 | 16:12
06:18 (WEA 4) | 06:06 | 06:58 07:36 (WEA 2) | O | 07:47 | 08:31

27 06:45 (WEA 4) | 20:57 119:47 22 07:58 (WEA2) | 1 116:37 | 16:12
06:17 (WEA 4) | 06:08 | 07:00 07:36 (WEA 2) | O | 07:49 | 08:32

28 06:45 (WEA 4) | 20:55 | 19:45 21 07:57 (WEA 2) | 1 | 16:35 | 16:12
06:17 (WEA 4) | 06:10 | 07:02 07:36 (WEA 2) | 07:53 107:50 | 08:33

29 06:46 (WEA 4) | 20:53 119:43 20  07:56 (WEA 2) | 18:32 |16:3¢ | 16:12
06:16 (WEA 4) | 06:11 | 07:03 07:37 (WEA 2) | 07:55 | 07:52 | 08:34

30 06:46 (WEA 4) | 20:51 |19:40 18  07:55 (WEA 2) | 1 116:32 | 16:13
06:16 (WEA 4) | 06:13 07:21 (WEA 3) | 07:05 07:38 (WEA 2) | 07:57 | 07:54 | 08:35

30 06:46 (WEA 4) | 20:49 10 07:31 (WEA 3) | 19:38 15 07:53 (WEA2) | 18:28 | 16:31 | 16:13
06:16 (WEA 4) | 06:15 07:18 (WEA 3) | 07:07 07:39 (WEA 2) | 07:59 | 07:56 | 08:35

32 06:48 (WEA4) |20:47 15 07:33 (WEA3) | 19:36 11  07:50 (WEA2) | 18:26 116:29 | 16:13
06:16 (WEA 4) | 06:16 07:17 (WEA 3) | 07:08 | 07:57 | 08:36

32 06:48 (WEA 4) | 20:45 17 07:34 (WEA 3) | 19:33 | 16:28 | 16:13
06:15 (WEA 4) | 06:18 07:15 (WEA 3) | 07:10 107:59 | 08:37

33 06:48 (WEA4) | 20:43 19 07:34 (WEA 3) | 19:31 |16:27 | 16:14
06:15 (WEA 4) | 06:20 07:15 (WEA 3) | 07:12 | 08:01 | 08:37

33 06:48 (WEA4) [20:41 20  07:35 (WEA 3) | 19:28 |16:26 | 16:14
06:15 (WEA 4) | 06:21 07:15 (WEA 3) | 07:14 | 08:03 | 08:38

34 06:49 (WEA 4) | 20:38 21 07:36 (WEA 3) | 19:26 | 16:25 | 16:15
06:15 (WEA 4) | 06:23 07:13 (WEA 3) | 07:15 | 08:04 | 08:38

33 06:48 (WEA 4) | 20:36 22 07:35 (WEA3) | 19:24 | 16:23 | 16:15
06:15 (WEA 4) | 06:25 07:14 (WEA 3) | 07:17 | 08:06 | 08:39

33 06:48 (WEA 4) | 20:34 21 07:35(WEA3) | 19:21 | 16:22 | 16:16
06:15 (WEA 4) | 06:26 07:13 (WEA 3) | 07:19 08:13 (WEA 1) | 08:08 | 08:39

34 06:49 (WEA4) [ 20:32 21 07:34 (WEA 3) | 19:19 7 08:20 (WEA 1) |16:21 | 16:17
06:15 (WEA 4) | 06:28 07:13 (WEA 3) | 07:20 08:10 (WEA 1) | 08:09 | 08:39

34 06:49 (WEA4) [20:29 21 07:3¢ (WEA3) | 19:16 12 08:22 (WEA 1) 16:20 | 16:18
06:15 (WEA 4) | 06:30 07:14 (WEA 3) | 07:22 08:09 (WEA 1) |08:11 | 08:39

34 06:49 (WEA 4) | 20:27 20  07:34 (WEA3) | 19:14 15 08:24 (WEA1) | 16:20 | 16:18
06:15 (WEA 4) | 06:31 07:14 (WEA 3) | 07:24 08:06 (WEA 1) | 08:12 | 08:40

34 06:49 (WEA 4) | 20:25 18  07:32(WEA 3) | 19:12 18 08:24 (WEA 1) | 16:19 | 16:19
06:16 (WEA 4) | 06:33 07:15 (WEA 3) | 07:25 08:06 (WEA 1) | 08:14 | 08:40

33 06:49 (WEA 4) | 20:23 16 07:31 (WEA 3) | 19:09 18 08:24 (WEA 1) | 16:18 | 16:20
06:16 (WEA 4) | 06:35 07:15 (WEA 3) | | | 08:40

32 06:48 (WEA 4) | 20:20 14 07:29 (WEA3) | | | 16:21
Sonnenscheinstunden | 506 | 456 | | 263 | 240

astr.max.mogl.Beschattung | 823 | 478 | 323 114 | |
Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergegeben (! zeit wie ):
Tag im Monat Sonnenaufgang  (SS:MM) Zeitpunkt (SS:MM) Schattenanfang (WEA mit erstem Schatten)

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

windPRO 3.5.587 by EMD International A/S, Tel. +45 69 16 48 50, d com, dk

(WEA mit letztem Schatten)
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Lizenzierter Anwender:
KOTTER Consulting Engineers GmbH & Co. KG
Bonifatiusstr. 400
DE-48432 Rheine
+49 5971 9710-31
André Raming / a.raming@koetter-consulting.com

Berechnet:

15.09.2022 08:06/3.5.587

Berechnung: Schattenwurfausbreitung GesamtbelastungSchattenrezeptor: SR-22 - SR-22, Am Sillbruch 21, 49393 Lohne (Oldenburg)

Annahmen fiir Schattenwurfberechnung

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

Die Windenergieanlage/n ist/sind immer in Betrieb

12

20
23
26
29
3t
2
33
34
35
36
37
37
38
37
38
38
37
37
38
38
37
36
36
35
35
34

918

06:22 (WEA 4) | 05:09
06:24 (WEA 4) | 21:43
06:17 (WEA 4) | 05:08
06:29 (WEA 4) | 21:44
06:15 (WEA 4) | 05:07
06:32 (WEA 4) | 21:45
06:13 (WEA 4) | 05:07
06:33 (WEA 4) | 21:46
06:12 (WEA 4) | 05:06
06:35 (WEA 4) | 21:47
06:10 (WEA 4) | 05:05
06:36 (WEA 4) | 21:48
06:08 (WEA 4) | 05:05
06:37 (WEA 4) | 21:49
06:07 (WEA 4) | 05:05
06:38 (WEA 4) | 21:50
06:06 (WEA 4) | 05:04
06:38 (WEA 4) | 21:50
06:05 (WEA 4) | 05:04
06:38 (WEA 4) | 21:51
06:05 (WEA 4) | 05:03
06:39 (WEA 4) | 21:52
06:04 (WEA 4) | 05:03
06:39 (WEA 4) | 21:52
06:04 (WEA 4) | 05:03
06:40 (WEA 4) | 21:53
06:04 (WEA 4) | 05:03
06:41 (WEA 4) | 21:54
06:03 (WEA 4) | 05:03
06:40 (WEA 4) | 21:54
06:03 (WEA 4) | 05:03
06:41 (WEA 4) | 21:54
06:03 (WEA 4) | 05:03
06:40 (WEA 4) | 21:55
06:03 (WEA 4) | 05:03
06:41 (WEA 4) | 21:55
06:03 (WEA 4) | 05:03
06:41 (WEA 4) | 21:55
06:04 (WEA 4) | 05:03
06:41 (WEA 4) | 21:56
06:04 (WEA 4) | 05:03
06:41 (WEA 4) | 21:56
06:03 (WEA 4) | 05:04
06:41 (WEA 4) | 21:56
06:03 (WEA 4) | 05:04
06:41 (WEA 4) | 21:56
06:04 (WEA 4) | 05:04
06:41 (WEA 4) | 21:56
06:04 (WEA 4) | 05:05
06:40 (WEA 4) | 21:56
06:04 (WEA 4) | 05:05
06:40 (WEA 4) | 21:56
06:05 (WEA 4) | 05:06
06:40 (WEA 4) | 21:56
06:06 (WEA 4) | 05:07
06:41 (WEA 4) | 21:55
06:06 (WEA 4) |
06:40 (WEA 4) |

|

|Januar |Februar |Mérz | April | Mai
| 07:04 07:54 (WEA 2) | 05:57
| 20:01 20  08:14 (WEA 2) | 20:53
) | 07:02 07:55 (WEA 2) | 05:56
3 ) | 20:02 18  08:13 (WEA 2) | 20:55
) | 06:59 07:56 (WEA 2) | 05:54
11 ) | 20:04 14 08:10 (WEA 2) | 20:57
) | 06:57 07:58 (WEA 2) | 05:52
15 )]20:06 10  08:08 (WEA 2) | 20:58
) | 06:55 | 05:50
17 ) | 20:08 | 21:00
) | 06:52 | 05:48
18 ) | 20:09 | 21:02
) | 06:50 | 05:46
20 07:56 (WEA 1) | 20:11 | 21:04
07:36 (WEA 1) | 06:48 | 05:44
20 07 56 (WEA 1) | 20:13 | 21:05
B 07:28 (WEA 3) | 05:42
20 5 07:33 (WEA 3) | 21:07
: 07:24 (WEA 3) | 05:41
20 07:55(WEA1) | 20:16 13 07:37 (WEA 3) | 21:09
07:36 (WEA 1) | 06:41 07:22 (WEA 3) | 05:39
19 0 17 07:39 (WEA 3) | 21:10
0 07:21 (WEA 3) | 05:37
17 O 19  07:40 (WEA 3) | 21:12
0: 07:20 (WEA 3) | 05:35
15 O 21 07:41 (WEA 3) | 21:14
0 07:18 (WEA 3) | 05:34
11 07:50 (WEA 1) | 20:23 23 07:41 (WEA 3) | 21:15
| 06:32 07:17 (WEA 3) | 05:32
| 20:25 24 07:41 (WEA3) | 21:17
| 06:29 07:17 (WEA 3) | 05:31
20:27 24 07:41 (WEA3) | 21:18
| 06:27 07:17 (WEA 3) | 05:29
120:29 24 07:41 (WEA 3) | 21:20
| 06:25 07:17 (WEA 3) | 05:28
| 20:31 24 07:41 (WEA3) | 21:21
| 06:23 07:16 (WEA 3) | 05:26
120:32 24 07:40 (WEA 3) | 21:23
| 06:21 07:16 (WEA 3) | 05:25
| 20:34 23 07:39 (WEA 3) | 21:25
07:03 (WEA 2) | 06:18 07:17 (WEA 3) | 05:23
9 07:12(WEA2)|20:36 21  07:38 (WEA3) | 21:26
| 06:16 07:17 (WEA 3) | 05:22
15 (WEA2) | 20:38 20  07:37 (WEA 3) | 21:27
(WEA 2) | 06:14 07:18 (WEA 3) | 05:21
17 (WEA 2) | 20:39 18  07:36 (WEA 3) | 21:29
(WEA 2) | 06:12 07:20 (WEA 3) | 05:19
20 (WEA 2) | 20:41 15 07:35 (WEA 3) | 21:30
(WEA 2) | 06:10 07:21 (WEA 3) | 05:18
22 (WEA 2) | 20:43 11 07:32 (WEA3) | 21:32
(WEA 2) | 06:08 | 05:17
23 07:17 (WEA 2) | 20:45 | 21:33
06 54 (WEA 2) | 06:06 | 05:16
23 | 21:34
D | 05:15
24 07:17 (WEA 2) | 20:48 | 21:36
07:53 (WEA 2) | 06:02 | 05:13
24 : | 21:37
| 05:12
23 08:16 (WEA 2) | 20:52 | 21:38
07:53 (WEA 2) | | 05:11
22 08:15(WEA2) | | 21:40
Sonnenscheinstunden | | | 489
astr.max.mogl.Beschattung | 428 | 388 |
Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergegeben (! zeit wie

Tag im Monat Sonnenaufgang  (SS:MM)

Sonnenuntergang (SS:MM) Minuten mit Schatten

windPRO 3.5.587 by EMD International A/S, Tel. +45 69 16 48 50,

Zeitpunkt (SS:MM) Schattenanfang

Zeitpunkt (SS:MM) Schattenende

.com,

):

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

34
34
33
32
31
31
30
29
30
29
28
27
27
26
26
26
26
25
25
25
25
25
25
25
26
26
26
26
26

27

831

06:06 (WEA 4)
06:40 (WEA 4)
06:06 (WEA 4)
06:40 (WEA 4)
06:07 (WEA 4)
06:40 (WEA 4)
06:08 (WEA 4)
06:40 (WEA 4)
06:08 (WEA 4)
06:39 (WEA 4)
06:09 (WEA 4)
06:40 (WEA 4)
06:09 (WEA 4)
06:39 (WEA 4)
06:10 (WEA 4)
06:39 (WEA 4)
06:09 (WEA 4)
06:39 (WEA 4)
06:10 (WEA 4)
06:39 (WEA 4)
06:11 (WEA 4)
06:39 (WEA 4)
06:11 (WEA 4)
06:38 (WEA 4)
06:11 (WEA 4)
06:38 (WEA 4)
06:12 (WEA 4)
06:38 (WEA 4)
06:13 (WEA 4)
06:39 (WEA 4)
06:13 (WEA 4)
06:39 (WEA 4)
06:13 (WEA 4)
06:39 (WEA 4)
06:14 (WEA 4)
06:39 (WEA 4)
06:14 (WEA 4)
06:39 (WEA 4)
06:14 (WEA 4)
06:39 (WEA 4)
06:14 (WEA 4)
06:39 (WEA 4)
06:15 (WEA 4)
06:40 (WEA 4)
06:15 (WEA 4)
06:40 (WEA 4)
06:15 (WEA 4)
06:40 (WEA 4)
06:15 (WEA 4)
06:41 (WEA 4)
06:15 (WEA 4)
06:41 (WEA 4)
06:16 (WEA 4)
06:42 (WEA 4)
06:15 (WEA 4)
06:41 (WEA 4)
06:16 (WEA 4)
06:42 (WEA 4)
06:15 (WEA 4)
06:42 (WEA 4)

1s00202200:18/30  WiNndPRO w
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Projekt:

R-2-2021-0491 WP am Standort Vechta

SHADOW - Kalender

Lizenzierter Anwender:

KOTTER Consulting Engineers GmbH & Co. KG
Bonifatiusstr. 400
DE-48432 Rheine
+49 5971 9710-31
André Raming / a.raming@koetter-consulting.com

Berechnet:

15.09.2022 08:06/3.5.587

Berechnung: Schattenwurfausbreitung GesamtbelastungSchattenrezeptor: SR-22 - SR-22, Am Sillbruch 21, 49393 Lohne (Oldenburg)

Annahmen fiir Schattenwurfberechnung

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

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

| August | September | Oktober

06:15 (WEA 4) | 05:45 06:15 (WEA 4) | 06:36 07:21 (WEA 3) | 07:27

28 06:43 (WEA4) [21:22 34 06:49 (WEA4) [20:18 17  07:38 (WEA3) | 19:07 17
06:15 (WEA 4) | 05:47 06:16 (WEA 4) | 06:38 07:23 (WEA 3) | 07:29

28  06:43 (WEA4) | 21:20 32 06:48 (WEA 4) | 20:16 13 07:36 (WEA 3) | 19:05 18
06:15 (WEA 4) | 05:48 06:17 (WEA 4) | 06:40 07:26 (WEA 3) | 07:31

29  06:44 (WEA4) | 21:18 30 06:47 (WEA 4) | 20:13 5 07:31 (WEA3) | 19:02 19
06:15 (WEA 4) | 05:50 06:19 (WEA 4) | 06:42 | 07:32

29 06:44 (WEA4) | 21:17 28 06:47 (WEA 4) | 20:11 119:00 20
06:15 (WEA 4) | 05:51 06:20 (WEA 4) | 06:43 107:34

30 06:45 (WEA4) | 21:15 25  06:45 (WEA 4) | 20:09 | 18:57 20
06:15 (WEA 4) | 05:53 06:22 (WEA 4) | 06:45 1 07:36

31 : 22 06:44 (WEA 4) | 20:06 | 18:55 20
06:14 (WEA 4) | 05:55 06:24 (WEA 4) | 06:47 | 07:38

31 06:45 (WEA4) | 21:11 19  06:43 (WEA 4) | 20:04 | 18:53 20
06:14 (WEA 4) | 05:56 06:25 (WEA 4) | 06:48 07:52 (WEA 2) | 07:39

32 06:46 (WEA 4) | 21:09 15 06:40 (WEA 4) | 20:02 9  08:01 (WEA?2) | 18:50 18
06:14 (WEA 4) | 05:58 06:27 (WEA 4) | 06:50 07:50 (WEA 2) | 07:41

32 06:46 (WEA4) | 21:07 11  06:38 (WEA 4) | 19:59 14  08:04 (WEA2) | 18:48 16
06:14 (WEA 4) | 06:00 | 06:52 07:48 (WEA 2) | 07:43

33 06:47 (WEA 4) | 21:05 | 19:57 18  08:06 (WEA2) | 18:46 13
06:14 (WEA 4) | 06:01 | 06:53 07:46 (WEA 2) | 07:45

33 06:47 (WEA 4) | 21:03 119:55 20  08:06 (WEA 2) | 18:44 9
06:14 (WEA 4) | 06:03 | 06:55 07:45 (WEA 2) | 07:46
34 06:48 (WEA 4) | 21:01 119:52 22 08:07 (WEA2) | 18:41
06:13 (WEA 4) | 06:05 | 06:57 07:45 (WEA 2) | 07:48
35 06:48 (WEA 4) | 20:59 | 19:50 23 08:08 (WEA 2) | 18:39
06:14 (WEA 4) | 06:06 | 06:58 07:43 (WEA 2) | 07:50
35 06:49 (WEA 4) | 20:57 119:47 24 08:07 (WEA2) | 18:37
06:14 (WEA 4) | 06:08 | 07: 00 07:43 (WEA 2) | 07:52
36  06:50 (WEA 4) | 20:55 | 19: 24 08:07 (WEA2) | 18:35
06:14 (WEA 4) | 06:10 |07 o 07:42 (WEA 2) | 07:53
36  06:50 (WEA 4) | 20:53 | 19:43 24 08:06 (WEA 2) | 18:32
06:13 (WEA 4) | 06:11 07:31 (WEA 3) | 07:03 07:43 (WEA 2) | 07:55
37 06:50 (WEA 4) | 20:51 4 07:35 (WEA3) | 19: 4 23 08:06 (WEA 2) | 18:30
06:13 (WEA 4) | 06:13 07:28 (WEA 3) | 07:0! 07:43 (WEA 2) | 07:57
37  06:50 (WEA 4) | 20:49 11 07:39 (WEA 3) | 19:3 22 08:05(WEA2) | 18:28
06:14 (WEA 4) | 06:15 07:25 (WEA 3) | 07: 07 07:43 (WEA 2) | 07:59
37  06:51 (WEA4) | 20:47 15 07:40 (WEA3) | 19:35 20  08:03 (WEA 2) | 18:26
06:14 (WEA 4) | 06:16 07:24 (WEA 3) | 07:08 07:44 (WEA 2) | 08:01
37  06:51 (WEA 4) | 20:45 18 07:42 (WEA 3) | 19:33 18  08:02 (WEA2) | 18:24
06:13 (WEA 4) | 06:18 07:22 (WEA 3) | 07:10 07:45 (WEA 2) | 08:03
38  06:51 (WEA 4) | 20:43 20  07:42 (WEA 3) | 19:31 16 08:01 (WEA2) | 18:21
06:13 (WEA 4) | 06:20 07:21 (WEA 3) | 07:12 07:47 (WEA 2) | 08:04
38 06:51 (WEA4) | 20:41 22 07:43 (WEA3) | 19:28 10  07:57 (WEA 2) | 18:19
06:14 (WEA 4) | 06:21 07:21 (WEA 3) | 07:14 | 08:06
37  06:51 (WEA4) | 20:38 23 07:44 (WEA 3) | 19:26 | 18:17
06:13 (WEA 4) | 06:23 07:20 (WEA 3) | 07:15 | 08:08
38 06:51 (WEA4) | 20:36 24  07:44 (WEA 3) | 19:24 | 18:15
06:13 (WEA 4) | 06:25 07:20 (WEA 3) | 07:17 | 07:10
38 06:51 (WEA4) | 20:34 24 07:44 (WEA 3) | 19:21 | 17:13
06:14 (WEA 4) | 06:26 07:19 (WEA 3) | 07:19 | 07:12
37 06:51 (WEA4) [20:32 24  07:43 (WEA 3) | 19:19 |17:11
06:14 (WEA 4) | 06:28 07:19 (WEA 3) | 07:20 | 07:13
37 06:51 (WEA4) | 20:29 24 07:43 (WEA 3) | 19:16 | 17:09
06:15 (WEA 4) | 06:30 07:19 (WEA 3) | 07:22 | 07:15
36  06:51 (WEA4) | 20:27 24 07:43 (WEA 3) | 19:14 | 17:07
06:14 (WEA 4) | 06:31 07:19 (WEA 3) | 07:24 08:20 (WEA 1) | 07:17
36 06:50 (WEA4) | 20:25 23 07:42 (WEA 3) | 19:12 9 08:29 (WEA 1) | 17:05
06:15 (WEA 4) | 06:33 07:20 (WEA 3) | 07:25 08:18 (WEA 1) | 07:19
35 06:50 (WEA4) | 20:23 21 07:41 (WEA3) [ 19:09 13  08:31 (WEA 1) | 17:03
06:15 (WEA 4) | 06:35 07:20 (WEA 3) | | 07:21
35  06:50 (WEA 4) | 20:20 19 07:39 (WEA3) | | 17:01
Sonnenscheinstunden | 506 | 456 | | 330

astr.max.mogl.Beschattung | 1065 | 512 | 344 | 190

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

Tag im Monat Sonnenaufgang  (SS:MM)

windPRO 3.5.587 by EMD International A/S, Tel. +45 69 16 48 50, d .com, dk

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

| Novembei Dezember

08:16 (WEA 1) | 07:23
3 (WEA 1) | 16:59
5 (WEA 1) | 07:25
3 (WEA 1) | 16:57
4 (WEA 1) | 07:26
3 (WEA 1) | 16:55
3 (WEA 1) | 07:28
3 (WEA 1) | 16:53
3 (WEA 1) | 07:30
08:33 (WEA 1) | 16:52
08:13 (WEA 1) | 07:32
08:33 (WEA 1) | 16:50
08:12 (WEA 1) | 07:34
08:32 (WEA 1) | 16:48
08:13 (WEA 1) | 07:36
08:31 (WEA 1) | 16:46
08:14 (WEA 1) | 07:38
08:30 (WEA 1) | 16:45
08:15 (WEA 1) | 07:39
08:28 (WEA 1) | 16:43
08:17 (WEA 1) | 07:41
08:26 (WEA 1) | 16:41

| 07:43

0
0
0
0
0
0
0
0

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

15.002020018/490  WINdPRO w
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Lizenzierter Anwender:

KOTTER Consulting Engineers GmbH & Co. KG
Bonifatiusstr. 400

DE-48432 Rheine

+49 5971 9710-31

André Raming / a.raming@koetter-consulting.com
Berechnet:

15.09.2022 08:06/3.5.587

Berechnung: Schattenwurfausbreitung GesamtbelastungSchattenrezeptor: SR-23 - SR-23, Am Sillbruch 15, 49393 Lohne (Oldenburg)

Annahmen fiir Schattenwurfberechnung

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

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

|Januar |Februar |Mérz | April | Mai | Juni
| 07:04 07:55 (WEA 2) | 05:57 06:22 (WEA 4) | 05:11
20:01 11  08:06 (WEA2) | 20:53 25  06:47 (WEA 4) | 21:41
| 07:02 07:58 (WEA 2) | 05:56 06:21 (WEA 4) | 05:10
| 20:02 5  08:03 (WEA2) | 20:55 27  06:48 (WEA 4) | 21:42
| 06:59 | 05:54 06:19 (WEA 4) | 05:09
| 20:04 | 20:57 29  06:48 (WEA4) | 21:43
) | 06:57 | 05:52 06:18 (WEA 4) | 05:08
7 ) | 20:06 120:58 30 06:48 (WEA 4) | 21:44
) | 06:55 | 05:50 06:17 (WEA 4) | 05:07
12 ) | 20:08 | 21:00 31 06:48 (WEA4) | 21:45
) | 06:52 07:27 (WEA 3) | 05:48 06:17 (WEA 4) | 05:07
14 )120:09 11 07:38 (WEA3)[21:02 31 06:48 (WEA 4) | 21:46
) | 06:50 07:25 (WEA 3) | 05:46 06:17 (WEA 4) | 05:06
16 07:47 (WEA 1) | 20:11 14 07:39 (WEA 3) | 21:04 32 06:49 (WEA 4) | 21:47
07:30 (WEA 1) | 06:48 07:24 (WEA 3) | 05:44 06:17 (WEA 4) | 05:06
18 07 48 (WEA 1) | 20:13 17 07:41 (WEA 3) | 21:05 32 06:49 (WEA4) | 21:48
B 07:23 (WEA 3) | 05:42 06:16 (WEA 4) | 05:05
18 19 07:42 (WEA3) | 21:07 32  06:48 (WEA 4) | 21:49
07:29 (WEA 1) | 06:43 07:21 (WEA 3) | 05:41 06:17 (WEA 4) | 05:05
18  07:47 (WEA 1) | 20:16 20  07:41 (WEA3) | 21:09 32 06:49 (WEA4) | 21:50
07:30 (WEA 1) | 06:41 07:21 (WEA 3) | 05:39 06:17 (WEA 4) | 05:04 05:35 (WEA 5)
17 20 07:41 (WEA 3) | 21:10 31 06:48 (WEA 4) | 21:50 4 05:39 (WEA5)
07:21 (WEA 3) | 05:37 06:17 (WEA 4) | 05:04 05:35 (WEA 5)
17 20 07:41 (WEA3) |21:12 30  06:47 (WEA 4) | 21:51 6 05:41 (WEAS)
07:21 (WEA 3) | 05:35 06:17 (WEA 4) | 05:03 05:34 (WEA 5)
14 20 07:41 (WEA 3) | 21:14 30 06:47 (WEA4) | 21:52 8  05:42 (WEA5)
07:20 (WEA 3) | 05:34 06:17 (WEA 4) | 05:03 05:34 (WEA 5)
11 20 07:40 (WEA3) | 21:15 29 06:46 (WEA 4) | 21:52 9 05:43 (WEA5)
07:21 (WEA 3) | 05:32 06:18 (WEA 4) | 05:03 05:34 (WEA 5)
4 : 18 07:39 (WEA 3) | 21:17 28  06:46 (WEA 4) | 21:53 10 05:44 (WEA 5)
| 06:29 07:22 (WEA 3) | 05:31 06:19 (WEA 4) | 05:03 05:34 (WEA 5)
120:27 16 07:38 (WEA3) | 21:18 27  06:46 (WEA4) | 21:54 10  05:44 (WEA 5)
| 06:27 07:23 (WEA 3) | 05:29 06:19 (WEA 4) | 05:03 05:34 (WEA 5)
120:29 13 07:36 (WEA3) [ 21:20 26  06:45 (WEA4) | 21:54 11  05:45 (WEA 5)
| 06:25 07:25 (WEA 3) | 05:28 06:20 (WEA 4) | 05:03 05:34 (WEA 5)
| 20:31 9  07:34 (WEA3) | 21:21 25  06:45 (WEA 4) | 21:54 11 05:45 (WEA 5)
| 06:23 | 05:26 06:21 (WEA 4) | 05:03 05:34 (WEA 5)
| 20:32 |21:23 22 06:43 (WEA4) [ 21:55 12 05:46 (WEA 5)
| 06:21 | 05:25 06:22 (WEA 4) | 05:03 05:34 (WEA 5)
| 20:34 | 21:25 20  06:42 (WEA4) | 21:55 12 05:46 (WEA 5)
06:58 (WEA 2) | 06:18 ] 05:23 06:23 (WEA 4) | 05:03 05:34 (WEA 5)
11 07:09 (WEA 2) | 20: |21:26 18  06:41 (WEA4) | 21:55 12 05:46 (WEA 5)
| 06: | 05:22 06:25 (WEA 4) | 05:03 05:35 (WEA 5)
14 : |21:27 15 06:40 (WEA4) | 21:56 12 05:47 (WEA 5)
| 05:21 06:27 (WEA 4) | 05:03 05:35 (WEA 5)
18 | 21:29 12 06:39 (WEA 4) | 21:56 12 05:47 (WEA 5)
| 05:19 06:29 (WEA 4) | 05:04 05:35 (WEA 5)
19 | 21:30 6  06:35 (WEA 4) | 21:56 11 05:46 (WEA 5)
| 05:18 | 05:04 05:36 (WEA 5)
20 | 21:32 | 21:56 11 05:47 (WEA 5)
06:32 (WEA 4) | 05:17 | 05:04 05:36 (WEA 5)
20 07:12 (WEA 2) | 20:45 8  06:40 (WEA 4) | 21:33 |21:56 11 05:47 (WEA 5)
06 52 (WEA 2) | 06:06 06:30 (WEA 4) | 05:16 | 05:05 05:37 (WEA 5)
21 13 06:43 (WEA 4) | 21:34 |21:56 10 05:47 (WEA 5)
D 06:28 (WEA 4) | 05:15 | 05:05 05:37 (WEA 5)
20 07:11 (WEA2) | 20:48 16 06:44 (WEA 4) | 21:36 | 21:56 9  05:46 (WEA5)
07:52 (WEA 2) | 06:02 06:26 (WEA 4) | 05:13 | 05:06 05:38 (WEA 5)
19 : 19 06:45 (WEA 4) | 21:37 | 21:56 8  05:46 (WEA 5)
06:24 (WEA 4) | 05:12 | 05:07 05:38 (WEA 5)
17 08:10 (WEA2) | 20:52 22 06:46 (WEA 4) | 21:38 | 21:55 7 05:45 (WEA5)
07:53 (WEA 2) | | 05:11 |
15  08:08 (WEA?2) | | 21:40 |
Sonnenscheinstunden | | | 489 | 503
astr.max.mogl.Beschattung | 360 | 311 | 620 | 196
Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergegeben (! zeit wie jahr):
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 3.5.587 by EMD International A/S, Tel. +45 69 16 48 50, d- .com,
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Projekt:

R-2-2021-0491 WP am Standort Vechta

SHADOW - Kalender

Lizenzierter Anwender:

KOTTER Consulting Engineers GmbH & Co. KG
Bonifatiusstr. 400

DE-48432 Rheine

+49 5971 9710-31

André Raming / a.raming@koetter-consulting.com

Berechnet:

15.09.2022 08:06/3.5.587

Berechnung: Schattenwurfausbreitung GesamtbelastungSchattenrezeptor: SR-23 - SR-23, Am Sillbruch 15, 49393 Lohne (Oldenburg)

Annahmen fiir Schattenwurfberechnung

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

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

| August | September | Oktober | Novembel] Dezember
05:39 (WEA 5) | 05:45 06:27 (WEA 4) | 06:37 07:20 (WEA 3) | 07:27 08:10 (WEA 1) | 07:23 | 08:15
5 05:44 (WEAS) | 21:22 31  06:58 (WEA 4) | 20:18 20 07:40 (WEA 3) | 1 15 08:25 (WEA 1) | 16:59 | 16:17
| 05:47 06:27 (WEA 4) | 06:38 07:20 (WEA 3) | O 08:09 (WEA 1) | 07:25 | 08:17
| 21:20 31 06:58 (WEA 4) | 20:16 20 07:40 (WEA 3) | 1 17 08:26 (WEA 1) | 16:57 | 16:16
] 05:48 06:26 (WEA 4) | 06:40 07:20 (WEA 3) | O 08:07 (WEA 1) | 07:26 | 08:18
| 21:18 32 06:58 (WEA 4) | 20:13 19 07:39 (WEA3) | 1 18  08:25(WEA 1) | 16:55 | 16:16
| 05:50 06:27 (WEA 4) | 06:42 07:21 (WEA 3) | O 08:07 (WEA 1) | 07:28 | 08:20
|21:17 32 06:59 (WEA4) | 20:11 17  07:38 (WEA3) | 1 18 08:25 (WEA1) | 16:53 | 16:15
] 05:51 06:26 (WEA 4) | 06:43 07:22 (WEA 3) | 0; 08:07 (WEA 1) | 07:30 | 08:21
| 21:15 32 06:58 (WEA 4) | 20:09 15 07:37 (WEA 3) | 1 18 08:25(WEA 1) | 16:52 | 16:15
] 05:53 06:27 (WEA 4) | 06:45 07:23 (WEA 3) | 0. 08:08 (WEA 1) | 07:32 | 08:22
|21:13 31 06:58 (WEA4) | 20:06 11  07:34 (WEA3) | 18: 17 08:25 (WEA1) | 16:50 | 16:14
| 05:55 06:27 (WEA 4) | 06:47 07:27 (WEA 3) | O 08:07 (WEA 1) | 07:34 | 08:24
| 21:11 32 06:59 (WEA 4) | 20:04 3 07:30 (WEA 3) | 18:53 16 08:23 (WEA 1) | 16:48 | 16:14
| 05:56 06:27 (WEA 4) | 06:48 | 07:39 08:08 (WEA 1) | 07:36 | 08:25
| 21:09 31 06:58 (WEA 4) | 20:02 | 18:51 14 08:22 (WEA 1) | 16:46 | 16:13
| 05:58 06:27 (WEA 4) | 06:50 | 07:41 08:10 (WEA 1) | 07:38 | 08:26
121:07 31 06:58 (WEA 4) | 19:59 | 1 10 08:20 (WEA 1) | 16:45 | 16:13
| 06:00 06:28 (WEA 4) | 06:52 07:52 (WEA 2) | 07:43 |07:39 | 08:27
| 21:05 29  06:57 (WEA4) | 19:57 3 07:55(WEA2) | 18:46 | 16:43 | 16:13
| 06:01 06:30 (WEA 4) | 06:53 07:47 (WEA 2) | 07:45 | 07:41 | 08:28
| 21:03 26 06:56 (WEA 4) | 19:55 11 07:58 (WEA?2) | 1. | 16:41 | 16:13
| 06:03 06:31 (WEA 4) | 06:55 07:45 (WEA 2) | O | 07:43 | 08:29
|21:01 24 06:55(WEA4) | 19:52 15  08:00 (WEA 2) | 1 | 16:40 | 16:12
| 06:05 06:33 (WEA 4) | 06:57 07:44 (WEA 2) | O | 07:45 | 08:30
| 20:59 21 06:54 (WEA 4) | 19:50 17 08:01 (WEA 2) | 1 | 16:38 | 16:12
| 06:06 06:34 (WEA 4) | 06:58 07:42 (WEA 2) | O | 07:47 | 08:31
]20:57 18 06:52 (WEA4) | 19:47 19  08:01 (WEA 2) | 1 116:37 | 16:12
| 06:08 06:36 (WEA 4) | 07:00 07:42 (WEA 2) | O | 07:49 | 08:32
| 20:55 15 06:51 (WEA 4) | 19:45 20  08:02 (WEA2) | 1 | 16:35 | 16:12
| 06:10 06:38 (WEA 4) | 07:02 07:40 (WEA 2) | 07:54 107:50 | 08:33
120:53 12 06:50 (WEA4) | 19:43 21 08:01 (WEA2) | 18:32 |16:3¢ | 16:12
| 06:11 06:39 (WEA 4) | 07:03 07:40 (WEA 2) | 07:55 | 07:52 | 08:34
| 20:51 7 06:46 (WEA4) | 19:40 21 08:01 (WEA2) | 1. 116:32 | 16:13
] 06:13 | 07:05 07:41 (WEA 2) | 07:57 | 07:54 | 08:35
| 20:49 | 19:38 20  08:01 (WEA?2) | 18:28 | 16:31 | 16:13
| 06:15 | 07:07 07:40 (WEA 2) | 07:59 | 07:56 | 08:35
| 20:47 119:36 19 07:59 (WEA 2) | 18:26 |16:29 | 16:13
06:38 (WEA 4) | 06:16 | 07:08 07:41 (WEA 2) | O | 07:57 | 08:36
9  06:47 (WEA 4) | 20:45 | 19:33 17 07:58 (WEA2) | 18:24 | 16:28 | 16:13
06:35 (WEA 4) | 06:18 | 07:10 07:42 (WEA 2) | 08:03 107:59 | 08:37
14 06:49 (WEA 4) | 20:43 119:31 15 07:57 (WEA2) | 18:21 |16:27 | 16:14
06:34 (WEA 4) | 06:20 | 07:12 07:42 (WEA 2) | O | 08:01 | 08:37
16 06:50 (WEA 4) | 20:41 119:28 13 07:55 (WEA 2) | 1 |16:26 | 16:14
06:33 (WEA 4) | 06:21 | 07:14 07:45 (WEA 2) | 0 | 08:03 | 08:38
19 06:52 (WEA 4) | 20:38 | 19:26 6 07:51 (WEA?2) | 1. | 16:25 | 16:15
06:32 (WEA 4) | 06:23 | 07:15 | 08:04 | 08:38
21 06:53 (WEA 4) | 20:36 | 19:24 | 16:23 | 16:15
06:31 (WEA 4) | 06:25 07:27 (WEA 3) | 07:17 | 08:06 | 08:39
23 06:54 (WEA 4) | 20:34 10 07:37 (WEA 3) | 19:21 | 16:22 | 16:16
06:30 (WEA 4) | 06:26 07:24 (WEA 3) | 07:19 | 08:08 | 08:39
25  06:55(WEA4) | 20:32 14  07:38 (WEA 3) | 19:19 |16:21 | 16:17
06:29 (WEA 4) | 06:28 07:23 (WEA 3) | 07:20 | 08:09 | 08:39
27 06:56 (WEA4) [20:29 17  07:40 (WEA 3) | 19:16 16:20 | 16:18
06:29 (WEA 4) | 06:30 07:23 (WEA 3) | 07:22 | 08:11 | 08:39
28 06:57 (WEA 4) | 20:27 18 07:41 (WEA3) | 19:14 | 16:20 | 16:18
06:28 (WEA 4) | 06:31 07:21 (WEA 3) | 07:24 08:13 (WEA 1 | 08:12 | 08:40
29  06:57 (WEA 4) | 20:25 20 07:41 (WEA 3) | 19:12 9 08:22(WEA1 | 16:19 | 16:19
06:28 (WEA 4) | 06:33 07:21 (WEA 3) | 07:25 08:11 (WEA 1 | 08:14 | 08:40
30 06:58 (WEA 4) | 20:23 20 07:41 (WEA3) | 19:09 13 08:24 (WEA 1 | 16:18 | 16:20
06:28 (WEA 4) | 06:35 07:21 (WEA 3) | | | 08:40
30 06:58 (WEA 4) | 20:20 20 07:41 (WEA3) | | | 16:21
| 456 | | 263 | 240
astr.max.mogl.Beschattung | 276 | 554 | 344 143 | |
Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergegeben (! zeit wie ):
Tag im Monat Sonnenaufgang  (SS:MM) Zeitpunkt (SS:MM) Schattenanfang (WEA mit erstem Schatten)

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

windPRO 3.5.587 by EMD International A/S, Tel. +45 69 16 48 50, d: .com,

(WEA mit letztem Schatten)
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Lizenzierter Anwender:
KOTTER Consulting Engineers GmbH & Co. KG
Bonifatiusstr. 400

DE-48432 Rheine

+49 5971 9710-31
André Raming / a.raming@koetter-consulting.com

Berechnet:

15.09.2022 08:06/3.5.587

Berechnung: Schattenwurfausbreitung GesamtbelastungSchattenrezeptor: SR-24 - SR-24, Am Sillbruch 13, 49393 Lohne (Oldenburg)

Annahmen fiir Schattenwurfberechnung

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

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

28

30

31
31
31
31

30

30
29
28
27
26

24

525

| Juni

06:22 (WEA 4) | 05:11
06:50 (WEA 4) | 21:41
06:21 (WEA 4) | 05:10
06:51 (WEA 4) | 21:42
06:21 (WEA 4) | 05:09
06:51 (WEA 4) | 21:43
06:20 (WEA 4) | 05:08
06:51 (WEA 4) | 21:44
06:20 (WEA 4) | 05:07
06:51 (WEA 4) | 21:45
06:19 (WEA 4) | 05:07
06:50 (WEA 4) | 21:46
06:20 (WEA 4) | 05:06
06:51 (WEA 4) | 21:47
06:20 (WEA 4) | 05:06
06:50 (WEA 4) | 21:48
06:19 (WEA 4) | 05:05
06:50 (WEA 4) | 21:49
06:20 (WEA 4) | 05:05
06:50 (WEA 4) | 21:50
06:20 (WEA 4) | 05:04
06:49 (WEA 4) | 21:50
06:20 (WEA 4) | 05:04
06:48 (WEA 4) | 21:51
06:21 (WEA 4) | 05:03
06:48 (WEA 4) | 21:52
06:21 (WEA 4) | 05:03
06:47 (WEA 4) | 21:52
06:23 (WEA 4) | 05:03
06:47 (WEA 4) | 21:53
06:24 (WEA 4) | 05:03
06:46 (WEA 4) | 21:54
06:24 (WEA 4) | 05:03
06:44 (WEA 4) | 21:54
06:26 (WEA 4) | 05:03
06:44 (WEA 4) | 21:54
06:27 (WEA 4) | 05:03
06:41 (WEA 4) | 21:55
06:29 (WEA 4) | 05:03
06:40 (WEA 4) | 21:55
06:33 (WEA 4) | 05:03
06:36 (WEA 4) | 21:55

|Januar |Februar |Mérz | April | Mai
| 07:04 07:56 (WEA 2) | 05:57
| 20:01 9  08:05 (WEA2) | 20:53
| 07:02 | 05:56
| 20:02 | 20:55
| 06:59 | 05:54
| 20:04 | 20:57
) | 06:57 | 05:52
4 ) | 20:06 | 20:58
) | 06:55 07:29 (WEA 3) | 05:50
10 ) | 20:08 10 07:39 (WEA 3) | 21:00
) | 06:52 07:26 (WEA 3) | 05:48
14 )120:09 14  07:40 (WEA 3) | 21:02
) | 06:50 07:25 (WEA 3) | 05:46
16 07:46 (WEA 1) | 20:11 16 07:41 (WEA 3) | 21:04
07:30 (WEA 1) | 06:48 07:24 (WEA 3) | 05:44
17 07 47 (WEA 1) | 20:13 18 07:42 (WEA 3) | 21:05
B 07:23 (WEA 3) | 05:42
17 19 07:42 (WEA 3) | 21:07
07:29 (WEA 1) | 06:43 07:22 (WEA 3) | 05:41
17 07:46 (WEA 1) | 20:16 20  07:42 (WEA 3) | 21:09
07:29 (WEA 1) | 06:41 07:22 (WEA 3) | 05:39
17 20  07:42 (WEA 3) | 21:10
07:22 (WEA 3) | 05:37
16 20 07:42 (WEA 3) | 21:12
07:22 (WEA 3) | 05:35
14 19 07:41 (WEA3) | 21:14
07:22 (WEA 3) | 05:34
10 17 07:39 (WEA 3) | 21:15
07:23 (WEA 3) | 05:32
4 : 15 07:38 (WEA 3) | 21:17
| 06:29 07:24 (WEA 3) | 05:31
| 20:27 13 07:37 (WEA 3) | 21:18
| 06:27 07:26 (WEA 3) | 05:29
| 20:29 8  07:34 (WEA 3) | 21:20
| 06:25 | 05:28
| 20:31 | 21:21
| 06:23 | 05:26
| 20:32 | 21:23
07:03 (WEA 2) | 06:21 | 05:25
4 07:07 (WEA 2) | 20:34 | 21:25
06:58 (WEA 2) | 06:18 ] 05:23
12 07:10 (WEA2) | 20: | 21:26
| 06: | 05:22
15 : | 21:27
| 05:21
18 | 21‘29
06:36 (WEA 4) | 05:1!
18 4 06:40 (WEA 4) | 21:. 30
06:34 (WEA 4) | 05: 18
20 10  06:44 (WEA 4) | 21:3.
06:32 (WEA 4) | 05: 17
20 07:12 (WEA2) | 20:45 14  06:46 (WEA 4) | 21:3
06 52 (WEA 2) | 06:06 06:30 (WEA 4) | 05: 16
20 17 06:47 (WEA 4) | 21: 34
D 06:28 (WEA 4) | 05:1!
19  07:11 (WEA2) | 20:48 20  06:48 (WEA 4) | 21: 36
07:52 (WEA 2) | 06:02 06:26 (WEA 4) | 05:1:
18 : 23 06:49 (WEA 4) | 21: 37
06:24 (WEA 4) | 05:12
16 08:09 (WEA2) | 20:52 25  06:49 (WEA 4) | 21:38
07:54 (WEA 2) | | 05:11
13 08:07 (WEA?2) | | 21:40
Sonnenscheinstunden | | | 489
astr.max.mogl.Beschattung | 349 | 331 |
Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergegeben (! zeit wie

Tag im Monat Sonnenaufgang  (SS:MM)

Zeitpunkt (SS:MM) Schattenanfang

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

windPRO 3.5.587 by EMD International A/S, Tel. +45 69 16 48 50, d- .com,

):

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

20
20
20
20
20
20
20
20

20

452

05:38 (WEA 5)
05:42 (WEA 5)
05:37 (WEA 5)
05:44 (WEA 5)
05:37 (WEA 5)
05:46 (WEA 5)
05:36 (WEA 5)
05:47 (WEA 5)
05:36 (WEA 5)
05:49 (WEA 5)
05:35 (WEA 5)
05:49 (WEA 5)
05:35 (WEA 5)
05:50 (WEA 5)
05:35 (WEA 5)
05:51 (WEA 5)
05:35 (WEA 5)
05:52 (WEA 5)
05:34 (WEA 5)
05:52 (WEA 5)
05:34 (WEA 5)
05:52 (WEA 5)
05:34 (WEA 5)
05:53 (WEA 5)
05:34 (WEA 5)
05:53 (WEA 5)
05:34 (WEA 5)
05:54 (WEA 5)
05:34 (WEA 5)
05:54 (WEA 5)
05:34 (WEA 5)
05:54 (WEA 5)
05:34 (WEA 5)
05:54 (WEA 5)
05:34 (WEA 5)
05:54 (WEA 5)
05:35 (WEA 5)
05:55 (WEA 5)
05:35 (WEA 5)
05:55 (WEA 5)
05:35 (WEA 5)
05:55 (WEA 5)
05:36 (WEA 5)
05:56 (WEA 5)
05:36 (WEA 5)
05:55 (WEA 5)
05:37 (WEA 5)
05:56 (WEA 5)
05:37 (WEA 5)
05:56 (WEA 5)
05:38 (WEA 5)
05:56 (WEA 5)
05:38 (WEA 5)
05:55 (WEA 5)

15.002020018/43  WINAPRO w
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Projekt: Lizenzierter Anwender:
R-2-2021-0491 WP am Standort Vechta KOTTER Consulting Engineers GmbH & Co. KG
Bonifatiusstr. 400
DE-48432 Rheine
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Berechnet:

15.09.2022 08:06/3.5.587

SHADOW - Kalender

Berechnung: Schattenwurfausbreitung GesamtbelastungSchattenrezeptor: SR-24 - SR-24, Am Sillbruch 13, 49393 Lohne (Oldenburg)

Annahmen fiir Schattenwurfberechnung

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

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

| August | September | Oktober | Novembel] Dezember
05:39 (WEA 5) | 05:45 06:30 (WEA 4) | 06:37 07:21 (WEA 3) | 07:27 08:09 (WEA 1) | 07:23 | 08:15
16 05:55 (WEA5) | 21:22 29  06:59 (WEA 4) | 20:18 20 07:41 (WEA 3) | 1 15  08:24 (WEA 1) | 16:59 | 16:17
05:40 (WEA 5) | 05:47 06:30 (WEA 4) | 06:38 07:21 (WEA 3) | O 08:08 (WEA 1) | 07:25 | 08:17
15  05:55(WEAYS) | 21:20 30 07:00 (WEA 4) | 20:16 20 07:41 (WEA3) | 1 17 08:25(WEA1) | 16:57 | 16:16
05:40 (WEA 5) | 05:48 06:30 (WEA 4) | 06:40 07:20 (WEA 3) | O 08:07 (WEA 1) | 07:26 | 08:18
14 05:54 (WEA5) | 21:18 30 07:00 (WEA 4) | 20:13 19 07:39 (WEA3) | 1 17 08:24 (WEA 1) | 16:55 | 16:16
05:41 (WEA 5) | 05:50 06:30 (WEA 4) | 06:42 07:21 (WEA 3) | O 08:07 (WEA 1) | 07:28 | 08:20
13 05:54 (WEAS) | 21:17 30  07:00 (WEA 4) | 20:11 18  07:39 (WEA3) | 1 17 08:24 (WEA 1) | 16:53 | 16:15
05:42 (WEA 5) | 05:51 06:29 (WEA 4) | 06:43 07:22 (WEA 3) | 08:07 (WEA 1) | 07:30 | 08:21
12 05:54 (WEA5) | 21:15 31 07:00 (WEA 4) | 20:09 16  07:38 (WEA3) | 17 08:24 (WEA 1) | 16:52 | 16:15
05:43 (WEA 5) | 05:53 06:29 (WEA 4) | 06:45 07:22 (WEA 3) | 08:07 (WEA 1) | 07:32 | 08:22
10 05:53 (WEA5) | 21:13 31 07:00 (WEA 4) | 20:06 14 07:36 (WEA3) | 17 08:24 (WEA 1) | 16:50 | 16:14
05:44 (WEA 5) | 05:55 06:30 (WEA 4) | 06:47 07:24 (WEA 3) | 08:07 (WEA 1) | 07:34 | 08:24
8  05:52(WEAS) | 21:11 31 07:01 (WEA 4) | 20:04 10 07:34 (WEA3) | 15 08:22 (WEA 1) | 16:48 | 16:14
05:44 (WEA 5) | 05:56 06:29 (WEA 4) | 06:48 | 08:08 (WEA 1) | 07:36 | 08:25
6  05:50 (WEAS) | 21:09 31 07:00 (WEA 4) | 20:02 | 12 08:20 (WEA 1) | 16:46 | 16:13
06:30 (WEA 4) | 06:50 | 08:10 (WEA 1) | 07:38 | 08:26
121:07 30  07:00 (WEA 4) | 19:59 | 8 08:18 (WEA1) | 16:45 | 16:13
| 06:00 06:29 (WEA 4) | 06:52 | | 07:39 | 08:27
| 21:05 30  06:59 (WEA 4) | 19:57 | | 16:43 | 16:13
| 06:01 06:30 (WEA 4) | 06:53 07:49 (WEA 2) | | 07:41 | 08:28
| 21:03 29  06:59 (WEA 4) | 19:55 8 07:57 (WEA2) | | 16:41 | 16:13
| 06:03 06:31 (WEA 4) | 06:55 07:46 (WEA 2) | | 07:43 | 08:29
]21:01 27 06:58 (WEA4) | 19:52 13 07:59 (WEA2) | | 16:40 | 16:12
| 06:05 06:33 (WEA 4) | 06:57 07:45 (WEA 2) | | 07:45 | 08:30
| 20:59 25  06:58 (WEA 4) | 19:50 16  08:01 (WEA?2) | | 16:38 | 16:12
| 06:06 06:34 (WEA 4) | 06:58 07:43 (WEA 2) | | 07:47 | 08:31
]20:57 22 06:56 (WEA4) [ 19:47 18  08:01 (WEA2) | 116:37 | 16:12
| 06:08 06:36 (WEA 4) | 07:00 07:42 (WEA 2) | | 07:49 | 08:32
| 20:55 19  06:55 (WEA 4) | 19:45 19  08:01(WEA2) | | 16:35 | 16:12
| 06:10 06:38 (WEA 4) | 07:02 07:41 (WEA 2) | 107:50 | 08:33
120:53 16 06:54 (WEA4) | 19:43 20  08:01 (WEA2) | |16:3¢ | 16:12
| 06:11 06:39 (WEA 4) | 07:03 07:41 (WEA 2) | 07: | 07:52 | 08:34
120:51 13 06:52 (WEA4) | 19:40 20  08:01 (WEA2) | 1 116:32 | 16:13
] 06:13 06:41 (WEA 4) | 07:05 07:41 (WEA 2) | 07:57 | 07:54 | 08:35
| 20:49 9  06:50 (WEA4) | 19:38 19 08:00 (WEA 2) | 18:28 | 16:31 | 16:13
| 06:15 06:42 (WEA 4) | 07:07 07:40 (WEA 2) | 07:59 | 07:56 | 08:35
| 20:47 2 06:44 (WEA4) [19:36 19  07:59 (WEA 2) | 18:26 116:29 | 16:13
| 06:16 | 07:08 07:41 (WEA 2) | O | 07:57 | 08:36
| 20:45 | 19:33 17 07:58 (WEA2) | 18:24 | 16:28 | 16:13
| 06:18 | 07:10 07:42 (WEA 2) | 08:03 107:59 | 08:37
| 20:43 119:31 15 07:57 (WEA2) | 18:21 |16:27 | 16:14
| 06:20 | 07:12 07:42 (WEA 2) | O | 08:01 | 08:37
| 20:41 119:28 13 07:55 (WEA 2) | 1 |16:26 | 16:14
06:41 (WEA 4) | 06:21 | 07:14 07:45 (WEA 2) | 0 | 08:03 | 08:38
8  06:49 (WEA 4) | 20:38 | 19:26 7 07:52 (WEA?2) | 1. | 16:25 | 16:15
06:38 (WEA 4) | 06:23 | 07:15 | 08:04 | 08:38
13 06:51 (WEA 4) | 20:36 | 19:24 | 16:23 | 16:15
06:36 (WEA 4) | 06:25 | 07:17 | 08:06 | 08:39
17 06:53 (WEA 4) | 20:34 | 19:21 | 16:22 | 16:16
06:36 (WEA 4) | 06:26 07:28 (WEA 3) | 07:19 | 08:08 | 08:39
19 06:55 (WEA 4) | 20:32 9 07:37 (WEA 3) | 19:19 |16:21 | 16:17
06:34 (WEA 4) | 06:28 07:26 (WEA 3) | 07:20 | 08:09 | 08:39
21 06:55(WEA4) [20:29 13  07:39 (WEA 3) | 19:16 16:20 | 16:18
06:34 (WEA 4) | 06:30 07:25 (WEA 3) | 07:22 |08:11 | 08:39
23 06:57 (WEA 4) | 20:27 15 07:40 (WEA 3) | 19:14 | 16:20 | 16:18
06:33 (WEA 4) | 06:31 07:23 (WEA 3) | 07:24 08:12 (WEA 1 | 08:12 | 08:40
24 06:57 (WEA 4) | 20:25 17 07:40 (WEA 3) | 19:12 9 08:21 (WEA1 | 16:19 | 16:19
06:33 (WEA 4) | 06:33 07:22 (WEA 3) | 07:25 08:10 (WEA 1 | 08:14 | 08:40
26 06:59 (WEA 4) | 20:23 19  07:41 (WEA 3) | 19:09 13 08:23 (WEA 1 | 16:18 | 16:20
06:31 (WEA 4) | 06:35 07:22 (WEA 3) | | | 08:40
28 06:59 (WEA 4) | 20:20 19  07:41 (WEA3) | | | 16:21
Sonnenscheinstunden | 506 | 456 | | 263 | 240
astr.max.mogl.Beschattung | 273 | 557 | 343 135 | |
Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergegeben (! zeit wie ):
Tag im Monat Sonnenaufgang  (SS:MM) Zeitpunkt (SS:MM) Schattenanfang (WEA mit erstem Schatten)

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

windPRO 3.5.587 by EMD International A/S, Tel. +45 69 16 48 50, d com, dk

(WEA mit letztem Schatten)
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Berechnung: Schattenwurfausbreitung GesamtbelastungSchattenrezeptor: SR-25 - SR-25, Am Sillbruch 11, 49393 Lohne (Oldenburg)

Annahmen fiir Schattenwurfberechnung

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

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

28

29

30
31
30
30

30

29
28
27
2
2

22

491

| Juni

06:22 (WEA 4) | 05:11
06:50 (WEA 4) | 21:41
06:22 (WEA 4) | 05:10
06:51 (WEA 4) | 21:42
06:21 (WEA 4) | 05:09
06:51 (WEA 4) | 21:43
06:21 (WEA 4) | 05:08
06:51 (WEA 4) | 21:44
06:20 (WEA 4) | 05:07
06:51 (WEA 4) | 21:45
06:20 (WEA 4) | 05:07
06:50 (WEA 4) | 21:46
06:21 (WEA 4) | 05:06
06:51 (WEA 4) | 21:47
06:20 (WEA 4) | 05:06
06:50 (WEA 4) | 21:48
06:20 (WEA 4) | 05:05
06:50 (WEA 4) | 21:49
06:21 (WEA 4) | 05:05
06:50 (WEA 4) | 21:50
06:21 (WEA 4) | 05:04
06:49 (WEA 4) | 21:50
06:21 (WEA 4) | 05:04
06:48 (WEA 4) | 21:51
06:22 (WEA 4) | 05:03
06:48 (WEA 4) | 21:52
06:23 (WEA 4) | 05:03
06:47 (WEA 4) | 21:52
06:24 (WEA 4) | 05:03
06:46 (WEA 4) | 21:53
06:25 (WEA 4) | 05:03
06:45 (WEA 4) | 21:54
06:26 (WEA 4) | 05:03
06:44 (WEA 4) | 21:54
06:28 (WEA 4) | 05:03
06:43 (WEA 4) | 21:54
06:29 (WEA 4) | 05:03
06:40 (WEA 4) | 21:55
06:33 (WEA 4) | 05:03
06:36 (WEA 4) | 21:55

|Januar |Februar |Mérz | April | Mai
| 07:04 07:55 (WEA 2) | 05:57
| 20:01 9  08:04 (WEA2) | 20:53
| 07:02 | 05:56
| 20:02 | 20:55
| 06:59 | 05:54
| 20:04 | 20:57
| 06:57 | 05:52
| 20:06 | 20:58
07:34 (WEA 1) | 06:55 07:29 (WEA 3) | 05:50
9 07 43 (WEA 1) | 20:08 9  07:38 (WEA 3) | 21:00
) | 06:52 07:26 (WEA 3) | 05:48
13 ) | 20:09 13 07:39 (WEA 3) | 21:02
) | 06:50 07:25 (WEA 3) | 05:46
15 07:45(WEA 1) | 20:11 16 07:41 (WEA 3) | 21:04
07:29 (WEA 1) | 06:48 07:24 (WEA 3) | 05:44
17 07 46 (WEA 1) | 20:13 17 07:41 (WEA 3) | 21:05
B 07:23 (WEA 3) | 05:42
17 19 07:42 (WEA 3) | 21:07
07:28 (WEA 1) | 06:43 07:22 (WEA 3) | 05:41
18 07:46 (WEA 1) | 20:16 19  07:41 (WEA 3) | 21:09
07:28 (WEA 1) | 06:41 07:22 (WEA 3) | 05:39
17 19 07:41 (WEA 3) | 21:10
07:22 (WEA 3) | 05:37
16 19 07:41 (WEA 3) | 21:12
07:22 (WEA 3) | 05:35
14 18  07:40 (WEA 3) | 21:14
07:22 (WEA 3) | 05:34
12 17 07:39 (WEA 3) | 21:15
07:23 (WEA 3) | 05:32
6 : 15 07:38 (WEA 3) | 21:17
| 06:29 07:24 (WEA 3) | 05:31
| 20:27 12 07:36 (WEA 3) | 21:18
| 06:27 07:27 (WEA 3) | 05:29
| 20:29 6 07:33 (WEA3) | 21:20
| 06:25 | 05:28
| 20:31 | 21:21
| 06:23 | 05:26
| 20:32 | 21:23
| 06:21 | 05:25
| 20:34 | 21:25
06:58 (WEA 2) | 06:18 ] 05:23
11 07:09 (WEA2) | 20: | 21:26
| 06: | 05:22
14 : | 21:27
| 05:21
17 | 21‘29
06:36 (WEA 4) | 05:1!
19 6 06:42 (WEA 4) | 21: 30
06:34 (WEA 4) | 05: 18
19 11 06:45 (WEA 4) | 21:3.
06:32 (WEA 4) | 05: 17
19 07:11(WEA2) | 20:45 15  06:47 (WEA 4) | 21:3.
06 52 (WEA 2) | 06:06 06:30 (WEA 4) | 05: 16
19 18 06:48 (WEA 4) | 21: 34
D 06:28 (WEA 4) | 05:1!
19  07:10 (WEA2) | 20:48 21 06:49 (WEA 4) | 21: 36
07:52 (WEA 2) | 06:02 06:26 (WEA 4) | 05:1:
18 : 23 06:49 (WEA 4) | 21: 37
06:24 (WEA 4) | 05:12
16 08:09 (WEA2) | 20:52 26  06:50 (WEA 4) | 21:38
07:53 (WEA 2) | ] 05:11
13 08:06 (WEA?2) | | 21:40
Sonnenscheinstunden | | | 489
astr.max.mogl.Beschattung | 338 | 328 |
Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergegeben (! zeit wie

Tag im Monat Sonnenaufgang  (SS:MM)

Zeitpunkt (SS:MM) Schattenanfang

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

windPRO 3.5.587 by EMD International A/S, Tel. +45 69 16 48 50, d- .com,

):

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

20
21
21
22
22
22
22
23
23
23
22
22
22
22
21
21
20

20

535

05:39 (WEA 5)
05:42 (WEA 5)
05:39 (WEA 5)
05:46 (WEA 5)
05:38 (WEA 5)
05:47 (WEA 5)
05:37 (WEA 5)
05:48 (WEA 5)
05:37 (WEA 5)
05:50 (WEA 5)
05:36 (WEA 5)
05:50 (WEA 5)
05:36 (WEA 5)
05:52 (WEA 5)
05:35 (WEA 5)
05:52 (WEA 5)
05:35 (WEA 5)
05:53 (WEA 5)
05:35 (WEA 5)
05:54 (WEA 5)
05:35 (WEA 5)
05:54 (WEA 5)
05:34 (WEA 5)
05:54 (WEA 5)
05:34 (WEA 5)
05:55 (WEA 5)
05:34 (WEA 5)
05:55 (WEA 5)
05:34 (WEA 5)
05:56 (WEA 5)
05:34 (WEA 5)
05:56 (WEA 5)
05:34 (WEA 5)
05:56 (WEA 5)
05:34 (WEA 5)
05:56 (WEA 5)
05:34 (WEA 5)
05:57 (WEA 5)
05:34 (WEA 5)
05:57 (WEA 5)
05:35 (WEA 5)
05:58 (WEA 5)
05:35 (WEA 5)
05:57 (WEA 5)
05:35 (WEA 5)
05:57 (WEA 5)
05:36 (WEA 5)
05:58 (WEA 5)
05:36 (WEA 5)
05:58 (WEA 5)
05:37 (WEA 5)
05:58 (WEA 5)
05:37 (WEA 5)
05:58 (WEA 5)
05:38 (WEA 5)
05:58 (WEA 5)
05:38 (WEA 5)
05:58 (WEA 5)
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Berechnet:

15.09.2022 08:06/3.5.587

SHADOW - Kalender

Berechnung: Schattenwurfausbreitung GesamtbelastungSchattenrezeptor: SR-25 - SR-25, Am Sillbruch 11, 49393 Lohne (Oldenburg)

Annahmen fiir Schattenwurfberechnung

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

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

| August | September | Oktober | Novembel] Dezember
05:39 (WEA 5) | 05:45 06:31 (WEA 4) | 06:37 07:21 (WEA 3) | 07:27 08:08 (WEA 1) | 07:23 | 08:15
19 05:58 (WEA5) | 21:22 28 06:59 (WEA 4) | 20:18 19  07:40 (WEA3) | 1 16 08:24 (WEA 1) | 16:59 | 16:17
05:40 (WEA 5) | 05:47 06:31 (WEA 4) | 06:38 07:21 (WEA 3) | O 08:07 (WEA 1) | 07:25 | 08:17
18  05:58 (WEA5) | 21:20 29  07:00 (WEA 4) | 20:16 19  07:40 (WEA3) | 1 17 08:24 (WEA 1) | 16:57 | 16:16
05:40 (WEA 5) | 05:48 06:30 (WEA 4) | 06:40 07:20 (WEA 3) | O 08:06 (WEA 1) | 07:26 | 08:18
17 05:57 (WEA5) | 21:18 29  06:59 (WEA 4) | 20:13 19 07:39 (WEA3) | 1 17 08:23 (WEA 1) | 16:55 | 16:16
05:41 (WEA 5) | 05:50 06:31 (WEA 4) | 06:42 07:21 (WEA 3) | O 08:06 (WEA 1) | 07:28 | 08:20
16 05:57 (WEAS) | 21:17 29  07:00 (WEA 4) | 20:11 17  07:38 (WEA3) | 1 17 08:23 (WEA1) | 16:53 | 16:15
05:42 (WEA 5) | 05:51 06:30 (WEA 4) | 06:43 07:22 (WEA 3) | 08:06 (WEA 1) | 07:30 | 08:21
15  05:57 (WEA5) | 21:15 30  07:00 (WEA 4) | 20:09 16  07:38 (WEA3) | 17 08:23 (WEA 1) | 16:52 | 16:15
05:43 (WEA 5) | 05:53 06:30 (WEA 4) | 06:45 07:22 (WEA 3) | 08:06 (WEA 1) | 07:32 | 08:22
14 05:57 (WEA5) | 21:13 30  07:00 (WEA 4) | 20:06 13 07:35(WEA3) | 16 08:22 (WEA 1) | 16:50 | 16:14
05:44 (WEA 5) | 05:55 06:30 (WEA 4) | 06:47 07:24 (WEA 3) | 08:06 (WEA 1) | 07:34 | 08:24
12 05:56 (WEA5) | 21:11 31 07:01 (WEA 4) | 20:04 9 07:33(WEA3) | 14 08:20 (WEA 1) | 16:48 | 16:14
05:44 (WEA 5) | 05:56 06:30 (WEA 4) | 06:48 | 08:08 (WEA 1) | 07:36 | 08:25
10 05:54 (WEA 5) | 21:09 30  07:00 (WEA 4) | 20:02 | 11 08:19 (WEA 1) | 16:46 | 16:13
05:45 (WEA 5) | 05:58 06:30 (WEA 4) | 06:50 | 08:10 (WEA 1) | 07:38 | 08:26
8 05:53 (WEAS) |21:07 30  07:00 (WEA 4) | 19:59 | 6 08:16 (WEA1) | 16:45 | 16:13
05:46 (WEA 5) | 06:00 06:30 (WEA 4) | 06:52 | | 07:39 | 08:27
5 05:51 (WEA5) | 21:05 30 07:00 (WEA 4) | 19:57 | | 16:43 | 16:13
| 06:01 06:30 (WEA 4) | 06:53 07:48 (WEA 2) | | 07:41 | 08:28
| 21:03 30 07:00 (WEA 4) | 19:55 8  07:56 (WEA?2) | | 16:41 | 16:13
| 06:03 06:31 (WEA 4) | 06:55 07:45 (WEA 2) | | 07:43 | 08:29
]21:01 27 06:58 (WEA4) | 19:52 13 07:58 (WEA?2) | | 16:40 | 16:12
| 06:05 06:33 (WEA 4) | 06:57 07:44 (WEA 2) | | 07:45 | 08:30
| 20:59 25  06:58 (WEA 4) | 19:50 16  08:00 (WEA?2) | | 16:38 | 16:12
| 06:06 06:34 (WEA 4) | 06:58 07:42 (WEA 2) | | 07:47 | 08:31
]20:57 23 06:57 (WEA4) [ 19:47 18  08:00 (WEA2) | 116:37 | 16:12
| 06:08 06:36 (WEA 4) | 07:00 07:41 (WEA 2) | | 07:49 | 08:32
| 20:55 20  06:56 (WEA 4) | 19:45 19  08:00 (WEA?2) | | 16:35 | 16:12
| 06:10 06:38 (WEA 4) | 07:02 07:40 (WEA 2) | 107:50 | 08:33
120:53 17 06:55(WEA4) | 19:43 20  08:00 (WEA2) | |16:3¢ | 16:12
| 06:11 06:39 (WEA 4) | 07:03 07:40 (WEA 2) | 07: | 07:52 | 08:34
120:51 14 06:53 (WEA4) | 19:40 20  08:00 (WEA 2) | 1 116:32 | 16:13
] 06:13 06:41 (WEA 4) | 07:05 07:40 (WEA 2) | 07:57 | 07:54 | 08:35
| 20:49 10 06:51 (WEA 4) | 19:38 20  08:00 (WEA 2) | 18:28 | 16:31 | 16:13
| 06:15 06:42 (WEA 4) | 07:07 07:40 (WEA 2) | 07:59 | 07:56 | 08:35
| 20:47 5 06:47 (WEA4) [ 19:36 18  07:58 (WEA 2) | 18:26 116:29 | 16:13
| 06:16 | 07:08 07:40 (WEA 2) | O | 07:57 | 08:36
| 20:45 | 19:33 18  07:58 (WEA2) | 18:24 | 16:28 | 16:13
| 06:18 | 07:10 07:41 (WEA 2) | 08:03 107:59 | 08:37
| 20:43 119:31 15 07:56 (WEA 2) | 18:21 |16:27 | 16:14
| 06:20 | 07:12 07:42 (WEA 2) | O | 08:01 | 08:37
| 20:41 119:28 12 07:54 (WEA 2) | 1 |16:26 | 16:14
| 06:21 | 07:14 07:45 (WEA 2) | 0 | 08:03 | 08:38
| 20:38 | 19:26 6 07:51 (WEA?2) | 1. | 16:25 | 16:15
06:41 (WEA 4) | 06:2: | 07:15 | 08:04 | 08:38
8  06:49 (WEA 4) | 20:3 | 19:24 | 16:23 | 16:15
06:39 (WEA 4) | 06:2! | 07:17 | 08:06 | 08:39
12 06:51 (WEA 4) | 20:3 | 19:21 | 16:22 | 16:16
06:38 (WEA 4) | 06:2 07:28 (WEA 3) | 07:19 | 08:08 | 08:39
16 06:54 (WEA 4) | 20:3. 7 07:35 (WEA3) | 19:19 |16:21 | 16:17
06:36 (WEA 4) | 06:2 07:26 (WEA 3) | 07:20 | 08:09 | 08:39
19 06:55 (WEA 4) | 20:2 12 07:38 (WEA 3) | 19:16 16:20 | 16:18
06:35 (WEA 4) | 06:3! 07:25 (WEA 3) | 07:22 |08:11 | 08:39
21 06:56 (WEA 4) | 20:2: 15 07:40 (WEA 3) | 19:14 | 16:20 | 16:18
06:34 (WEA 4) | 06:3 07:23 (WEA 3) | 07:24 08:11 (WEA 1 | 08:12 | 08:40
23 06:57 (WEA 4) | 20:2! 17 07:40 (WEA 3) | 19:12 10 08:21 (WEA 1 | 16:19 | 16:19
06:34 (WEA 4) | 06:3; 07:22 (WEA 3) | 07:25 08:09 (WEA 1 | 08:14 | 08:40
24 06:58 (WEA 4) | 20: 23 18  07:40 (WEA 3) | 19:09 14 08:23 (WEA 1 | 16:18 | 16:20
06:32 (WEA 4) | 06:35 07:22 (WEA 3) | | | 08:40
26 06:58 (WEA 4) | 20:20 19  07:41 (WEA3) | | | 16:21
Sonnenscheinstunden | 506 | 456 | | 263 | 240
astr.max.mogl.Beschattung | 283 | 555 | 339 131 | |
Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergegeben (! zeit wie ):
Tag im Monat Sonnenaufgang  (SS:MM) Zeitpunkt (SS:MM) Schattenanfang (WEA mit erstem Schatten)

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

windPRO 3.5.587 by EMD International A/S, Tel. +45 69 16 48 50, d com, dk

(WEA mit letztem Schatten)

15.002020018/46  WINdPRO w
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Lizenzierter Anwender:
KOTTER Consulting Engineers GmbH & Co. KG
Bonifatiusstr. 400
DE-48432 Rheine
+49 5971 9710-31
André Raming / a.raming@koetter-consulting.com

Berechnet:

15.09.2022 08:06/3.5.587

Berechnung: Schattenwurfausbreitung GesamtbelastungSchattenrezeptor: SR-26 - SR-26, Am Sillbruch 11A, 49393 Lohne (Oldenburg)

Annahmen fiir Schattenwurfberechnung

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

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

30
31

30
31
30
30

29

27
26
24
22
20
18

15

443

| Juni

06:24 (WEA 4) | 05:11
06:54 (WEA 4) | 21:41
06:24 (WEA 4) | 05:10
06:55 (WEA 4) | 21:42
06:24 (WEA 4) | 05:09
06:55 (WEA 4) | 21:43
06:24 (WEA 4) | 05:08
06:54 (WEA 4) | 21:44
06:23 (WEA 4) | 05:07
06:54 (WEA 4) | 21:45
06:23 (WEA 4) | 05:07
06:53 (WEA 4) | 21:46
06:24 (WEA 4) | 05:06
06:54 (WEA 4) | 21:47
06:24 (WEA 4) | 05:06
06:53 (WEA 4) | 21:48
06:24 (WEA 4) | 05:05
06:52 (WEA 4) | 21:49
06:25 (WEA 4) | 05:05
06:52 (WEA 4) | 21:50
06:25 (WEA 4) | 05:04
06:51 (WEA 4) | 21:50
06:26 (WEA 4) | 05:04
06:50 (WEA 4) | 21:51
06:27 (WEA 4) | 05:03
06:49 (WEA 4) | 21:52
06:28 (WEA 4) | 05:03
06:48 (WEA 4) | 21:52
06:29 (WEA 4) | 05:03
06:47 (WEA 4) | 21:53
06:31 (WEA 4) | 05:03
06:46 (WEA 4) | 21:54
06:33 (WEA 4) | 05:03
06:43 (WEA 4) | 21:54

05:42 (WEA 5)
05:45 (WEA 5)
05:41 (WEA 5)
05:49 (WEA 5)

|Januar |Februar |Mérz | April | Mai
| 07:04 | 05:57
| 20:01 | 20:53
| 07:02 | 05:56
| 20:02 | 20:55
| 06:59 07:34 (WEA 3) | 05:54
| 20:04 6  07:40 (WEA 3) | 20:57
) | 06:57 07:31 (WEA 3) | 05:52
9 )]20:06 12 07:43 (WEA3) | 20:58
) | 06:55 07:29 (WEA 3) | 05:50
13 ) | 20:08 15 07:44 (WEA 3) | 21:00
) | 06:52 07:27 (WEA 3) | 05:48
15 ) | 20:09 17 07:44 (WEA 3) | 21:02
) | 06:50 07:27 (WEA 3) | 05:46
17 07:48 (WEA 1) | 20:11 18 07:45 (WEA 3) | 21:04
07:31 (WEA 1) | 06:48 07:26 (WEA 3) | 05:44
17 07 48 (WEA 1) | 20:13 19 07:45 (WEA 3) | 21:05
B 07:26 (WEA 3) | 05:42
18 20  07:46 (WEA 3) | 21:07
07:30 (WEA 1) | 06:43 07:25 (WEA 3) | 05:41
18 07:48 (WEA 1) | 20:16 19  07:44 (WEA 3) | 21:09
07:31 (WEA 1) | 06:41 07:25 (WEA 3) | 05:39
16 19  07:44 (WEA 3) | 21:10
0 07:26 (WEA 3) | 05:37
14 O 17 07:43 (WEA 3) | 21:12
0 07:27 (WEA 3) | 05:35
1 o 15 07:42 (WEA 3) | 21:14
0 07:27 (WEA 3) | 05:34
5 07:41 (WEA1) [ 20:24 13 07:40 (WEA 3) | 21:15
| 06:32 07:29 (WEA 3) | 05:32
| 20:25 9 07:38(WEA3) | 21:17
| 06:29 ] 05:31
| 20:27 | 21:18
| 06:27 | 05:29
| 20:29 | 21:20
| 06:25 | 05:28
| 20:31 | 21:21
07:04 (WEA 2) | 06:23 | 05:26
5 07:09 (WEA 2) | 20:32 | 21:23
| 06:21 | 05:25
12 | 20:34 | 21:25
06+58 (WEA 2) | 06+18 ] 05:23
15 07:13 (WEA2) | 20:36 | 21: 26
| 06:16 06:40 (WEA 4) | 05:2
18 (WEA 2) | 20:38 3 06:43 (WEA 4) | 21: 27
(WEA 2) | 06:14 06:38 (WEA 4) | 05:2
18 (WEA 2) | 20:39 9  06:47 (WEA 4) | 21:2
(WEA 2) | 06:12 06:36 (WEA 4) | 05:1!
20 (WEA2) | 20:41 13 06:49 (WEA 4) | 21: 30
(WEA 2) | 06:10 06:34 (WEA 4) | 05: 18
20 (WEA 2) | 20:43 17 06:51 (WEA 4) | 21:3.
(WEA 2) | 06:08 06:32 (WEA 4) | 05: 17
20 07:14 (WEA2) | 20:45 20  06:52 (WEA 4) | 21:3
06 55 (WEA 2) | 06:06 06:30 (WEA 4) | 05: 16
19 23 06:53 (WEA 4) | 21: 34
D 06:28 (WEA 4) | 05:1!
18 07:12 (WEA?2) | 20:48 25  06:53 (WEA 4) | 21: 36
07:55 (WEA 2) | 06:02 06:26 (WEA 4) | 05:1:
16 : 27 06:53 (WEA 4) | 21: 37
06:24 (WEA 4) | 05:12
12 08:09 (WEA2) | 20:52 30  06:54 (WEA 4) | 21:38
07:59 (WEA 2) | ] 05:11
7 08:06 (WEA?2) | | 21:40
Sonnenscheinstunden | | | 489
astr.max.mogl.Beschattung | 353 | 366 |
Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergegeben (! zeit wie

Tag im Monat Sonnenaufgang  (SS:MM)

Zeitpunkt (SS:MM) Schattenanfang

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

windPRO 3.5.587 by EMD International A/S, Tel. +45 69 16 48 50, d- .com,

):

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

20
21
22
23
24
24
25
25
26
26
27
27
27
27
27
27
27
27
27
26
26
26
25
25

695

05:40 (WEA 5)
05:50 (WEA 5)
05:39 (WEA 5)
05:51 (WEA 5)
05:39 (WEA 5)
05:53 (WEA 5)
05:38 (WEA 5)
05:54 (WEA 5)
05:37 (WEA 5)
05:54 (WEA 5)
05:37 (WEA 5)
05:56 (WEA 5)
05:36 (WEA 5)
05:56 (WEA 5)
05:36 (WEA 5)
05:57 (WEA 5)
05:35 (WEA 5)
05:57 (WEA 5)
05:35 (WEA 5)
05:58 (WEA 5)
05:35 (WEA 5)
05:59 (WEA 5)
05:35 (WEA 5)
05:59 (WEA 5)
05:34 (WEA 5)
05:59 (WEA 5)
05:34 (WEA 5)
05:59 (WEA 5)
05:34 (WEA 5)
06:00 (WEA 5)
05:34 (WEA 5)
06:00 (WEA 5)
05:34 (WEA 5)
06:01 (WEA 5)
05:34 (WEA 5)
06:01 (WEA 5)
05:34 (WEA 5)
06:01 (WEA 5)
05:34 (WEA 5)
06:01 (WEA 5)
05:34 (WEA 5)
06:01 (WEA 5)
05:35 (WEA 5)
06:02 (WEA 5)
05:35 (WEA 5)
06:02 (WEA 5)
05:35 (WEA 5)
06:02 (WEA 5)
05:36 (WEA 5)
06:03 (WEA 5)
05:36 (WEA 5)
06:02 (WEA 5)
05:37 (WEA 5)
06:03 (WEA 5)
05:37 (WEA 5)
06:03 (WEA 5)
05:38 (WEA 5)
06:03 (WEA 5)
05:38 (WEA 5)
06:03 (WEA 5)

15.002020018/47  WINAPRO w



Projekt:

R-2-2021-0491 WP am Standort Vechta

SHADOW - Kalender

Berechnung: Schattenwurfausbreitung GesamtbelastungSchattenrezeptor: SR-26 - SR-26, Am Sillbruch 11A, 49393 Lohne (Oldenburg)
Annahmen fiir Schattenwurfberechnung

Seite 83 von 191 zum Bericht R-2-2021-0491.04

Lizenzierter Anwender:

|
<
n

1 KOTT

I I ' CONSULTING ENGINEERS

KOTTER Consulting Engineers GmbH & Co. KG

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

André Raming / a.raming@koetter-consulting.com

Berechnet:

15.09.2022 08:06/3.5.587

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

Die Sonne scheint téglich von Sonnenauf- bis -untergang

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

24

23

22

21

23
Sonnenscheinstunden | 506
astr.max.mogl.Beschattung | 316

Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergegeben (!

Tag im Monat  Sonnenaufgang

windPRO 3.5.587 by EMD International A/S, Tel. +45 69 16 48 50,

| August

05:39 (WEA 5) | 05:45
06:03 (WEA 5) | 21:22
05:40 (WEA 5) | 05:47
06:03 (WEA 5) | 21:20
05:40 (WEA 5) | 05:48
06:02 (WEA 5) | 21:18
05:41 (WEA 5) | 05:50
06:02 (WEA 5) | 21:17
05:42 (WEA 5) | 05:51
06:02 (WEA 5) | 21:15
05:43 (WEA 5) | 05:53
06:02 (WEA 5) | 21:13
05:44 (WEA 5) | 05:55
06:02 (WEA 5) | 21:11
05:44 (WEA 5) | 05:56
06:01 (WEA 5) | 21:09
05:45 (WEA 5) | 05:58
06:00 (WEA 5) | 21:07
05:46 (WEA 5) | 06:00
05:59 (WEA 5) | 21:05
05:47 (WEA 5) | 06:01
05:58 (WEA 5) | 21:03
05:48 (WEA 5) | 06:03
05:57 (WEA 5) | 21:01
05:49 (WEA 5) | 06:05
05:55 (WEA 5) | 20:59

| 06:06
20:57

06:46 (WEA 4)
06:52 (WEA 4)
06:42 (WEA 4)
06:54 (WEA 4)
06:41 (WEA 4)
06:57 (WEA 4)
06:39 (WEA 4)
06:58 (WEA 4)
06:38 (WEA 4) | 06:33
07:00 (WEA 4) | 20:23
06:37 (WEA 4) | 06:35
07:00 (WEA 4) | 20:20

| 456

(S5:MM)
Sonnenuntergang (SS:MM)

24
27
28
29
29
30
31
30
31
31
30
30
29
27
25
2

Minuten mit Schatten

| September

06:36 (WEA 4) | 06:37
07:00 (WEA 4) | 20:18
06:35 (WEA 4) | 06:38
07:02 (WEA 4) | 20:16
06:34 (WEA 4) | 06:40
07:02 (WEA 4) | 20:13
06:34 (WEA 4) | 06:42
07:03 (WEA 4) | 20:11
06:33 (WEA 4) | 06:43
07:02 (WEA 4) | 20:09
06:33 (WEA 4) | 06:45
07:03 (WEA 4) | 20:06
06:33 (WEA 4) | 06:47
07:04 (WEA 4) | 20:04
06:33 (WEA 4) | 06:48
07:03 (WEA 4) | 20:02
06:33 (WEA 4) | 06:50
07:04 (WEA 4) | 19:59
06:32 (WEA 4) | 06:52
07:03 (WEA 4) | 19:57
06:33 (WEA 4) | 06:53
07:03 (WEA 4) | 19:55
06:32 (WEA 4) | 06:55
07:02 (WEA 4) | 19:52
06:33 (WEA 4) | 06:57
07:02 (WEA 4) | 19:50
06:34 (WEA 4) | 06:58
07:01 (WEA 4) | 19:47
06:36 (WEA 4) | 07:00
07:01 (WEA 4) | 19:45
06:38 (WEA 4) | 07:02
07:00 (WEA 4) | 19:43
06:39 (WEA 4) | 07:03
06:58 (WEA 4) | 19:40
06:41 (WEA 4) | 07:05
06:57 (WEA 4) | 19:38
06:42 (WEA 4) | 07:07
06:55 (WEA 4) | 19:36
06:44 (WEA 4) | 07:08
06:52 (WEA 4) | 19:33

07:31 (WEA 3) | 07:22
07:40 (WEA 3) | 19:14
07:28 (WEA 3) | 07:24
07:41 (WEA 3) | 19:12
07:27 (WEA 3) | 07:25
07:42 (WEA 3) | 19:09
07:26 (WEA 3) |
07:43 (WEA 3) |

|

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

| Oktober
07:24 (WEA 3) | 07:27
19 07:43 (WEA3) | 1 14
07:24 (WEA 3) | O
19 07:43 (WEA3) | 1 16
07:23 (WEA 3) | 0.
20 07:43 (WEA3) |1 16
07:23 (WEA 3) | O:
19 07:42 (WEA 3) | 1! 18
07:24 (WEA 3) | 0
18  07:42 (WEA 3) | 18:57 18
07:23 (WEA 3) | 07:36
18 07:41 (WEA3) | 18:55 17
07:24 (WEA 3) | O
16 07:40 (WEA 3) | 18:53 16
07:25 (WEA 3) | 07:39
12 07:37 (WEA 3) | 18: 51 15
07:28 (WEA 3) | 07:4
6 07:34 (WEA3) | 1 11
| 7
| 07:
| 1
07:52 (WEA 2) | O
6 07:58 (WEA?2) | 1
07:49 (WEA 2) | O
11 08:00 (WEA 2) | 1
07:46 (WEA 2) | 0.
15 08:01 (WEA2) | 1
07:45 (WEA 2) | 0
17 08:02 (WEA2) | 1.
07:43 (WEA2) | 07:
19 08:02 (WEA2) | 18
07:43 (WEA2) | 0 B
19 08:02 (WEA2) | 1
07:43 (WEA 2) | 07:57
19 08:02 (WEA2) | 18:28
07:42 (WEA 2) | 07:59
19  08:01 (WEA?2) | 18:26
07:42 (WEA 2) | 0
19  08:01 (WEA2) | 18:24
07:43 (WEA 2) | 08:03
17 08:00 (WEA 2) | 18:21
07:43 (WEA 2) | O
15  07:58 (WEA 2) | 1
07:44 (WEA 2) | 0!
13 07:57 (WEA 2) | 1
07:46 (WEA 2) | 0!
8  07:54 (WEA2) | 1
08:13 (WEA 1
10 08:23 (WEA 1
354 148
zeit wie ):

15.0020220018/48  WINAPRO w

| Novembel] Dezember

08:11 (WEA 1) | 07:23
08:25 (WEA 1) | 16:59
08:10 (WEA 1) | 07:25
08:26 (WEA 1) | 16:57
08:09 (WEA 1) | 07:26
08:25 (WEA 1) | 16:55
08:08 (WEA 1) | 07:28
08:26 (WEA 1) | 16:53
08:08 (WEA 1) | 07:30
08:26 (WEA 1) | 16:52
08:08 (WEA 1) | 07:32
08:25 (WEA 1) | 16:50
08:08 (WEA 1) | 07:34
08:24 (WEA 1) | 16:48
08:08 (WEA 1) | 07:36
08:23 (WEA 1) | 16:46
08:10 (WEA 1) | 07:38
08:21 (WEA 1) | 16:45
08:12 (WEA 1) | 07:39
08:19 (WEA 1) | 16:43
| 07:41
| 16:41
| 07:43
| 16:40
| 07:45
| 16:38
| 07:47
| 16:37
| 07:49

(WEA mit erstem Schatten)
(WEA mit letztem Schatten)
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Seite 84 von 191 zum Bericht R-2-2021-0491.04

Lizenzierter Anwender:
KOTTER Consulting Engineers GmbH & Co. KG
Bonifatiusstr. 400
DE-48432 Rheine
+49 5971 9710-31
André Raming / a.raming@koetter-consulting.com

Berechnet:

15.09.2022 08:06/3.5.587

Berechnung: Schattenwurfausbreitung GesamtbelastungSchattenrezeptor: SR-27 - SR-27, Am Sillbruch 9, 49393 Lohne (Oldenburg)

Annahmen fiir Schattenwurfberechnung

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

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

| Juni

06:22 (WEA 4) | 05:11
29 06:51 (WEA 4) | 21:41
06:23 (WEA 4) | 05:10

29 06:52 (WEA 4) | 21:42
06:22 (WEA 4) | 05:09

30 06:52 (WEA4) | 21:43
06:22 (WEA 4) | 05:08

30 06:52 (WEA 4) | 21:44
06:22 (WEA 4) | 05:07

30 06:52 (WEA4) | 21:45
06:21 (WEA 4) | 05:07

30 06:51 (WEA 4) | 21:46
06:22 (WEA 4) | 05:06

30 06:52 (WEA 4) | 21:47
06:22 (WEA 4) | 05:06

29 06:51 (WEA4) | 21:48
06:22 (WEA 4) | 05:05

28 06:50 (WEA 4) | 21:49
06:23 (WEA 4) | 05:05

27 06:50 (WEA 4) | 21:50
06:23 (WEA 4) | 05:04

26 06:49 (WEA 4) | 21:50
06:23 (WEA 4) | 05:04

25 06:48 (WEA 4) | 21:51
06:25 (WEA 4) | 05:03

23 06:48 (WEA 4) | 21:52
06:25 (WEA 4) | 05:03

21 06:46 (WEA 4) | 21:52
06:27 (WEA 4) | 05:03

19 06:46 (WEA 4) | 21:53
06:29 (WEA 4) | 05:03

16 06:45 (WEA 4) | 21:54
06:30 (WEA 4) | 05:03

12 06:42 (WEA 4) | 21:54
06:33 (WEA 4) | 05:03

7 06:40 (WEA 4) | 21:54

05:41 (WEA 5)
6  05:47 (WEA5)

447

|Januar |Februar |Mérz | April | Mai
| 07:04 07:57 (WEA 2) | 05:58
| 20:01 6  08:03 (WEA 2) | 20:53
| 07:02 | 05:56
| 20:02 | 20:55
| 06:59 | 05:54
| 20:04 | 20:57
| 06:57 07:32 (WEA 3) | 05:52
| 20:06 4 07:36 (WEA 3) | 20:58
07:33 (WEA 1) | 06:55 07:28 (WEA 3) | 05:50
9 07 42 (WEA 1) | 20:08 12 07:40 (WEA 3) | 21:00
) | 06:52 07:26 (WEA 3) | 05:48
12 )120:09 14  07:40 (WEA 3) | 21:02
) | 06:50 07:25 (WEA 3) | 05:46
15 07:45(WEA 1) | 20:11 16 07:41 (WEA 3) | 21:04
07:29 (WEA 1) | 06:48 07:24 (WEA 3) | 05:44
16 07 45 (WEA 1) | 20:13 18 07:42 (WEA 3) | 21:05
B 07:24 (WEA 3) | 05:42
17 18 07:42 (WEA 3) | 21:07
07:28 (WEA 1) | 06:43 07:22 (WEA 3) | 05:41
17 07:45(WEA1) | 20:16 20  07:42 (WEA 3) | 21:09
07:28 (WEA 1) | 06:41 07:22 (WEA 3) | 05:39
17 19 07:41 (WEA 3) | 21:10
07:23 (WEA 3) | 05:37
16 18 07:41 (WEA 3) | 21:12
07:23 (WEA 3) | 05:35
14 17 07:40 (WEA 3) | 21:14
07:23 (WEA 3) | 05:34
11 15 07:38 (WEA 3) | 21:15
07:24 (WEA 3) | 05:32
5 : 13 07:37 (WEA 3) | 21:17
| 06:29 07:26 (WEA 3) | 05:31
| 20:27 9 07:35(WEA3) | 21:18
| 06:27 | 05:29
| 20:29 | 21:20
| 06:25 | 05:28
| 20:31 | 21:21
| 06:23 | 05:26
| 20:32 | 21:23
07:02 (WEA 2) | 06:21 | 05:25
4 07:06 (WEA 2) | 20:34 | 21:25
06:58 (WEA 2) | 06:18 ] 05:23
11 07:09 (WEA 2) | 20: | 21:26
| 06: | 05:22
15 : | 21:27
06:38 (WEA 4) | 05:21
17 4 06:42 (WEA 4) | 21:29
06:36 (WEA 4) | 05:19
19 10 06:46 (WEA 4) | 21:30
06:34 (WEA 4) | 05:18
19 14 06:48 (WEA 4) | 21:32
06:32 (WEA 4) | 05:17
19 07:11 (WEA2) | 20:45 17  06:49 (WEA 4) | 21:33
06 52 (WEA 2) | 06:06 06:30 (WEA 4) | 05:16
19 20 06:50 (WEA 4) | 21:34
D 06:28 (WEA 4) | 05:15
19  07:10 (WEA2) | 20:48 22 06:50 (WEA 4) | 21:36
07:52 (WEA 2) | 06:02 06:26 (WEA 4) | 05:13
17 g 25 06:51 (WEA 4) | 21:37
06:24 (WEA 4) | 05:12
15  08:08 (WEA2) | 20:52 27  06:51 (WEA 4) | 21:38
07:54 (WEA 2) | | 05:11
12 08:06 (WEA?2) | | 21:40
Sonnenscheinstunden | | | 489
astr.max.mogl.Beschattung | 335 | 338 |
Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergegeben (! zeit wie

Tag im Monat Sonnenaufgang  (SS:MM)

Zeitpunkt (SS:MM) Schattenanfang

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

windPRO 3.5.587 by EMD International A/S, Tel. +45 69 16 48 50, d- .com,

):

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

20
21
21
2
23
24
2
25
25
25
26
2
26
26
2
26
26
25
25
25
24
2

23

656

05:40 (WEA 5)
05:49 (WEA 5)
05:39 (WEA 5)
05:50 (WEA 5)
05:39 (WEA 5)
05:52 (WEA 5)
05:38 (WEA 5)
05:52 (WEA 5)
05:37 (WEA 5)
05:53 (WEA 5)
05:37 (WEA 5)
05:54 (WEA 5)
05:36 (WEA 5)
05:54 (WEA 5)
05:36 (WEA 5)
05:56 (WEA 5)
05:35 (WEA 5)
05:56 (WEA 5)
05:35 (WEA 5)
05:56 (WEA 5)
05:35 (WEA 5)
05:57 (WEA 5)
05:35 (WEA 5)
05:58 (WEA 5)
05:34 (WEA 5)
05:58 (WEA 5)
05:34 (WEA 5)
05:58 (WEA 5)
05:34 (WEA 5)
05:59 (WEA 5)
05:34 (WEA 5)
05:59 (WEA 5)
05:34 (WEA 5)
05:59 (WEA 5)
05:34 (WEA 5)
06:00 (WEA 5)
05:34 (WEA 5)
06:00 (WEA 5)
05:34 (WEA 5)
06:00 (WEA 5)
05:34 (WEA 5)
06:00 (WEA 5)
05:35 (WEA 5)
06:01 (WEA 5)
05:35 (WEA 5)
06:01 (WEA 5)
05:35 (WEA 5)
06:01 (WEA 5)
05:36 (WEA 5)
06:01 (WEA 5)
05:36 (WEA 5)
06:01 (WEA 5)
05:37 (WEA 5)
06:02 (WEA 5)
05:37 (WEA 5)
06:01 (WEA 5)
05:38 (WEA 5)
06:02 (WEA 5)
05:38 (WEA 5)
06:01 (WEA 5)
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Projekt: Lizenzierter Anwender:

R-2-2021-0491 WP am Standort Vechta KOTTER Consulting Engineers GmbH & Co. KG
Bonifatiusstr. 400
DE-48432 Rheine
+49 5971 9710-31

André Raming / a.raming@koetter-consulting.com
Berechnet:

15.09.2022 08:06/3.5.587

SHADOW - Kalender

Berechnung: Schattenwurfausbreitung GesamtbelastungSchattenrezeptor: SR-27 - SR-27, Am Sillbruch 9, 49393 Lohne (Oldenburg)
Annahmen fiir Schattenwurfberechnung
Die dargestellten Zeiten sind die astronomisch maximal mégliche Beschattungsdauer, berechnet unter folgenden Annahmen:

Die Sonne scheint téglich von Sonnenauf- bis -untergang

Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung

Die Windenergieanlage/n ist/sind immer in Betrieb

| August | September | Oktober | Novembel] Dezember
05:39 (WEA 5) | 05:45 06:34 (WEA 4) | 06:37 07:21 (WEA 3) | 07:27 08:08 (WEA 1) | 07:23 | 08:15
23 06:02 (WEA5) | 21:22 25  06:59 (WEA 4) | 20:18 19  07:40 (WEA3) | 1 15 08:23 (WEA 1) | 16:59 | 16:17
05:40 (WEA 5) | 05:47 06:33 (WEA 4) | 06:38 07:21 (WEA 3) | O 08:07 (WEA 1) | 07:25 | 08:17
22 06:02 (WEAS) | 21:20 27 07:00 (WEA 4) | 20:16 20 07:41 (WEA3) | 1 17 08:24 (WEA 1) | 16:57 | 16:16
05:40 (WEA 5) | 05:48 06:32 (WEA 4) | 06:40 07:21 (WEA 3) | O 08:06 (WEA 1) | 07:26 | 08:18
21 06:01 (WEA5) | 21:18 28  07:00 (WEA 4) | 20:13 18  07:39 (WEA3) | 1! 17 08:23 (WEA 1) | 16:55 | 16:16
05:41 (WEA 5) | 05:50 06:32 (WEA 4) | 06:42 07:21 (WEA 3) | O 08:06 (WEA 1) | 07:28 | 08:20
20 06:01 (WEAS5)|21:17 29 07:01 (WEA4) | 20:11 18  07:39 (WEA 3) | 1! 17 08:23 (WEA1) | 16:53 | 16:15
05:42 (WEA 5) | 05:51 06:31 (WEA 4) | 06:43 07:22 (WEA 3) | 0; 08:06 (WEA 1) | 07:30 | 08:21
19 06:01 (WEA5) | 21:15 30 07:01 (WEA4) | 20:09 17 07:39 (WEA 3) | 18:57 17 08:23 (WEA 1) | 16:52 | 16:15
05:43 (WEA 5) | 05:53 06:32 (WEA 4) | 06:45 07:22 (WEA 3) | 07:36 08:06 (WEA 1) | 07:32 | 08:22
18  06:01 (WEA5) | 21:13 29  07:01 (WEA 4) | 20:06 15  07:37 (WEA 3) | 18:55 16 08:22 (WEA 1) | 16:50 | 16:14
05:44 (WEA 5) | 05:55 06:32 (WEA 4) | 06:47 07:23 (WEA 3) | O 08:06 (WEA 1) | 07:34 | 08:24
17 06:01 (WEA5) | 21:11 30 07:02 (WEA 4) | 20:04 12 07:35(WEA 3) | 18:53 14 08:20 (WEA 1) | 16:48 | 16:14
05:44 (WEA 5) | 05:56 06:31 (WEA 4) | 06:48 07:26 (WEA 3) | 07:39 08:07 (WEA 1) | 07:36 | 08:25
15 05:59 (WEA 5) | 21:09 30 07:01 (WEA4) | 20:02 5 07:31 (WEA3) | 18:51 12 08:19 (WEA 1) | 16:46 | 16:13
05:45 (WEA 5) | 05:58 06:31 (WEA 4) | 06:50 7:41 08:10 (WEA 1) | 07:38 | 08:26
14 05:50 (WEA5) | 21:07 31  07:02 (WEA 4) | 19:59 | 6 08:16 (WEA1) | 16:45 | 16:13
05:46 (WEA 5) | 06:00 06:31 (WEA 4) | 06:52 | | 07:39 | 08:27
12 05:58 (WEA5) | 21:05 30 07:01 (WEA4) | 19:57 | | 16:43 | 16:13
05:47 (WEA 5) | 06:01 06:31 (WEA 4) | 06:53 07:49 (WEA 2) | | 07:41 | 08:28
10 05:57 (WEA5) | 21:03 30  07:01 (WEA 4) | 19:55 6 07:55(WEA2) | |16:41 | 16:13
05:48 (WEA 5) | 06:03 06:31 (WEA 4) | 06:55 07:46 (WEA 2) | | 07:43 | 08:29
7 05:55(WEAS5) |21:01 29 07:00 (WEA4) | 19:52 12  07:58 (WEA2) | | 16:40 | 16:12
05:49 (WEA 5) | 06:05 06:33 (WEA 4) | 06:57 07:45 (WEA 2) | | 07:45 | 08:30
3 05:52 (WEA5) | 20:59 27  07:00 (WEA 4) | 19:50 14 07:59 (WEA2) | | 16:38 | 16:12
| 06:06 06:34 (WEA 4) | 06:58 07:43 (WEA 2) | | 07:47 | 08:31
]20:57 24 06:58 (WEA4) [ 19:47 17  08:00 (WEA2) | 116:37 | 16:12
| 06:08 06:36 (WEA 4) | 07:00 07:42 (WEA 2) | | 07:49 | 08:32
| 20:55 22 06:58 (WEA 4) | 19:45 18  08:00 (WEA?2) | | 16:35 | 16:12
| 06:10 06:38 (WEA 4) | 07:02 07:40 (WEA 2) | 107:50 | 08:33
| 20:53 19 06:57 (WEA 4) | 19:43 20  08:00 (WEA2) | | 16:34 | 16:12
| 06:11 06:39 (WEA 4) | 07:03 07:40 (WEA 2) | 07: | 07:52 | 08:34
120:51 16 06:55 (WEA4) | 19:40 20  08:00 (WEA 2) | 1 116:32 | 16:13
] 06:13 06:41 (WEA 4) | 07:05 07:40 (WEA 2) | 07:57 | 07:54 | 08:35
| 20:49 13 06:54 (WEA 4) | 19:38 20  08:00 (WEA 2) | 18:28 | 16:31 | 16:13
| 06:15 06:42 (WEA 4) | 07:07 07:40 (WEA 2) | 07:59 | 07:56 | 08:35
| 20:47 9  06:51(WEA4) |19:36 18  07:58 (WEA 2) | 18:26 116:29 | 16:13
| 06:16 06:44 (WEA 4) | 07:08 07:40 (WEA 2) | O | 07:57 | 08:36
| 20:45 3 06:47 (WEA 4) | 19:33 18  07:58 (WEA2) | 18:24 | 16:28 | 16:13
| 06:18 | 07:10 07:41 (WEA 2) | 08:03 107:59 | 08:37
| 20:43 119:31 16 07:57 (WEA 2) | 18:21 |16:27 | 16:14
| 06:20 | 07:12 07:42 (WEA 2) | O | 08:01 | 08:37
| 20:41 119:28 12 07:54 (WEA 2) | 1 |16:26 | 16:14
] 06:21 | 07:14 07:44 (WEA 2) | O | 08:03 | 08:38
| 20:38 | 19:26 7 07:51(WEA?2) | 1. | 16:25 | 16:15
| 06:23 | 07:15 | 08:04 | 08:38
| 20:36 | 19:24 |16:23 | 16:15
| 06:25 | 07:17 | 08:06 | 08:39
| 20:34 | 19:21 | 16:22 | 16:16
06:42 (WEA 4) | 06:26 | 07:19 | 08:08 | 08:39
10 06:52 (WEA 4) | 20:32 | 19:19 |16:21 | 16:17
06:39 (WEA 4) | 06:28 07:28 (WEA 3) | 07:20 | 08:09 | 08:39
15 06:54 (WEA 4) | 20:29 9 07:37 (WEA3) | 19:16 16:20 | 16:18
06:38 (WEA 4) | 06:30 07:26 (WEA 3) | 07:22 | 08:11 | 08:39
18  06:56 (WEA 4) | 20:27 13 07:39(WEA3) | 19:14 | 16:20 | 16:18
06:37 (WEA 4) | 06:31 07:24 (WEA 3) | 07:24 08:11 (WEA 1 | 08:12 | 08:40
20 06:57 (WEA 4) | 20:25 15 07:39 (WEA 3) | 19:12 9  08:20 (WEA 1 | 16:19 | 16:19
06:36 (WEA 4) | 06:33 07:23 (WEA 3) | 07:25 08:09 (WEA 1 | 08:14 | 08:40
22 06:58 (WEA 4) | 20:23 17 07:40 (WEA 3) | 19:09 13 08:22 (WEA 1 | 16:18 | 16:20
06:35 (WEA 4) | 06:35 07:23 (WEA 3) | | | 08:40
24 06:59 (WEA 4) | 20:20 18  07:41 (WEA3) | | | 16:21
Sonnenscheinstunden | 506 | 456 | | 263 | 240

astr.max.mogl.Beschattung | 310 | 553 | 344 131 | |
Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergegeben (! zeit wie jahr):
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 3.5.587 by EMD International A/S, Tel. +45 69 16 48 50, d com, dk 15.0020200:8/50  WiNdPRO w
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Lizenzierter Anwender:

KOTTER Consulting Engineers GmbH & Co. KG
Bonifatiusstr. 400

DE-48432 Rheine

+49 5971 9710-31

I KOTT

CONSULTING ENGINEERS

André Raming / a.raming@koetter-consulting.com

Berechnet:

15.09.2022 08:06/3.5.587

Berechnung: Schattenwurfausbreitung GesamtbelastungSchattenrezeptor: SR-27a - SR-27a, Am Sillbruch 9a, 49393 Lohne (Oldenburg)

Annahmen fiir Schattenwurfberechnung

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

Die Windenergieanlage/n ist/sind immer in Betrieb

|Januar

| Februar |Mérz

Sonnenscheinstunden |
astr.max.mogl.Beschattung |

Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergegeben (!

Tag im Monat Sonnenaufgang  (SS:MM)

Sonnenuntergang (SS:MM)

windPRO 3.5.587 by EMD International A/S, Tel. +45 69 16 48 50,

Minuten mit Schatten

07:45 (WEA 1
07:29 (WEA 1
07 46 (WEA 1

07:28 (WEA 1) | 06:43
07:45 (WEA 1) | 20:16
07:29 (WEA 1) | 06:41

7:41 (WEA 1) | 20:24
| 06:32

20:25
6:29
0:27

07:01 (WEA 2)
07:09 (WEA 2)
06:58 (WEA 2)
07:10 (WEA 2)

|
|
|
|
|
|
|
|
|
|
|
|
|
0 |

0:
0
0
ol
0:
0
0:
O

07:12 (WEA 2) | 20:45
06 53 (WEA 2) | 06:06

o
07:10 (WEA 2) | 20:48
07:53 (WEA 2) | 06:02

08:08 (WEA 2) | 20:52
07:55 (WEA 2) |
08:05 (WEA 2) |

|

22

24

27

29

349

| Mai | Juni
| 05:58 06:24 (WEA 4) | 05:11 05:40 (WEA 5)
| 20:53 29  06:53 (WEA4) | 21:41 13 05:53 (WEA5)
| 05:56 06:24 (WEA 4) | 05:10 05:39 (WEA 5)
| 20:55 30 06:54 (WEA 4) | 21:42 15  05:54 (WEA 5)
] 05:54 06:24 (WEA 4) | 05:09 05:39 (WEA 5)
| 20:57 30 06:54 (WEA4) | 21:43 17 05:56 (WEA 5)
07:31 (WEA 3) | 05:52 06:23 (WEA 4) | 05:08 05:38 (WEA 5)
07:40 (WEA 3) | 20:58 30  06:53 (WEA 4) | 21:44 18  05:56 (WEA 5)
07:28 (WEA 3) | 05:50 06:23 (WEA 4) | 05:07 05:37 (WEA 5)
07:42 (WEA 3) | 21:00 30 06:53 (WEA4) | 21:45 19  05:56 (WEA 5)
07:26 (WEA 3) | 05:48 06:23 (WEA 4) | 05:07 05:37 (WEA 5)
07:42 (WEA3) | 21:02 29  06:52 (WEA4) | 21:46 21  05:58 (WEA 5)
07:25 (WEA 3) | 05:46 06:24 (WEA 4) | 05:06 05:36 (WEA 5)
07:43 (WEA3) | 21:04 29  06:53 (WEA4) | 21:47 22 05:58 (WEA5)
07:25 (WEA 3) | 05:44 06:24 (WEA 4) | 05:06 05:36 (WEA 5)
07:43 (WEA 3) | 21:05 28  06:52 (WEA4) | 21:48 23 05:59 (WEA 5)
07:25 (WEA 3) | 05:42 06:24 (WEA 4) | 05:05 05:35 (WEA 5)
07:44 (WEA 3) | 21:07 27  06:51 (WEA4) | 21:49 24  05:59 (WEA 5)
07:24 (WEA 3) | 05:41 06:25 (WEA 4) | 05:05 05:35 (WEA 5)
07:43 (WEA 3) | 21:09 26 06:51 (WEA 4) | 21:50 24 05:59 (WEA5)
07:24 (WEA 3) | 05:39 06:26 (WEA 4) | 05:04 05:35 (WEA 5)
07:42 (WEA3) | 21:10 24  06:50 (WEA 4) | 21:50 25  06:00 (WEA 5)
07:24 (WEA 3) | 05:37 06:26 (WEA 4) | 05:04 05:35 (WEA 5)
07:42 (WEA3) | 21:12 23 06:49 (WEA4) | 21:51 26  06:01 (WEA 5)
07:25 (WEA 3) | 05:35 06:27 (WEA 4) | 05:03 05:34 (WEA 5)
07:41 (WEA 3) | 21:14 21 06:48 (WEA 4) | 21:52 26 06:00 (WEA 5)
07:25 (WEA 3) | 05:34 06:28 (WEA 4) | 05:03 05:34 (WEA 5)
07:39 (WEA3) | 21:15 18  06:46 (WEA4) | 21:52 27  06:01 (WEA 5)
07:27 (WEA 3) | 05:32 06:30 (WEA 4) | 05:03 05:34 (WEA 5)
07:37 (WEA 3) | 21:17 15 06:45 (WEA 4) | 21:53 27  06:01 (WEA5)
] 05:31 06:32 (WEA 4) | 05:03 05:34 (WEA 5)
|21:18 12 06:44 (WEA4) | 21:54 28  06:02 (WEA 5)
| 05:29 06:35 (WEA 4) | 05:03 05:34 (WEA 5)
] 21:20 4 06:39 (WEA4) | 21:54 28  06:02 (WEA5)
| 05:28 | 05:03 05:34 (WEA 5)
| 21:21 | 21:54 28  06:02 (WEA 5)
| 05:26 | 05:03 05:34 (WEA 5)
] 21:23 ]21:55 28  06:02 (WEA5)
| 05:25 | 05:03 05:34 (WEA 5)
| 21:25 | 21:55 29  06:03 (WEA5)
] 05:23 ] 05:03 05:34 (WEA 5)
| 21:. 26 | 21:55 29  06:03 (WEA 5)
06:40 (WEA 4) | 05:2 | 05:03 05:35 (WEA 5)
06:42 (WEA 4) | 21: 27 ]21:56 29  06:04 (WEA 5)
06:38 (WEA 4) | 05:2 | 05:03 05:35 (WEA 5)
06:46 (WEA 4) | 21:2! | 21:56 29  06:04 (WEA5)
06:36 (WEA 4) | 05:1 | 05:04 05:35 (WEA 5)
06:49 (WEA 4) | 21:. 30 | 21:56 28  06:03 (WEA 5)
06:34 (WEA 4) | 05: 18 | 05:04 05:36 (WEA 5)
06:50 (WEA 4) | 21:3 | 21:56 28  06:04 (WEA5)
06:32 (WEA 4) | 05: 17 | 05:04 05:36 (WEA 5)
06:51 (WEA 4) | 21:3: |21:56 28 06:04 (WEA 5)
06:30 (WEA 4) | 05: 16 | 05:05 05:37 (WEA 5)
06:52 (WEA 4) | 21: 34 ]21:56 28  06:05 (WEA 5)
06:28 (WEA 4) | 05:1 | 05:05 05:37 (WEA 5)
06:52 (WEA 4) | 21:. 36 | 21:56 27  06:04 (WEA5)
06:26 (WEA 4) | 05:1 05:42 (WEA 5) | 05:06 05:38 (WEA 5)
06:53 (WEA 4) | 21:. 37 6  05:48 (WEA5) | 21:56 27 06:05 (WEA 5)
06:24 (WEA 4) | 05:12 05:42 (WEA 5) | 05:07 05:38 (WEA 5)
06:53 (WEA 4) | 21:38 9  05:51 (WEAS) |21:55 26  06:04 (WEA 5)
] 05:11 05:41 (WEA5) |
| 21:40 11 05:52 (WEAS) |
| 489 |
| 431 | 747
zeit wie ):

Zeitpunkt (SS:MM) Schattenanfang

Zeitpunkt (SS:MM) Schattenende

.com,

(WEA mit erstem Schatten)
(WEA mit letztem Schatten)
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Projekt: Lizenzierter Anwender:
R-2-2021-0491 WP am Standort Vechta KOTTER Consulting Engineers GmbH & Co. KG
Bonifatiusstr. 400
DE-48432 Rheine
+49 5971 9710-31
André Raming / a.raming@koetter-consulting.com

Berechnet:

15.09.2022 08:06/3.5.587

SHADOW - Kalender

Berechnung: Schattenwurfausbreitung GesamtbelastungSchattenrezeptor: SR-27a - SR-27a, Am Sillbruch 9a, 49393 Lohne (Oldenburg)

Annahmen fiir Schattenwurfberechnung

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

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

| August | September | Oktober | Novembel] Dezember
05:39 (WEA 5) | 05:45 06:36 (WEA 4) | 06:37 07:23 (WEA 3) | 07:27 08:09 (WEA 1) | 07:23 | 08:15
25 06:04 (WEA5) | 21:22 23 06:59 (WEA 4) | 20:18 18 07:41 (WEA3) | 1 14 08:23 (WEA 1) | 16:59 | 16:17
05:40 (WEA 5) | 05:47 06:36 (WEA 4) | 06:38 07:23 (WEA 3) | O 08:08 (WEA 1) | 07:25 | 08:17
25  06:05 (WEAS5) | 21:20 25  07:01 (WEA4) | 20:16 18 07:41 (WEA3) | 1 16 08:24 (WEA 1) | 16:57 | 16:16
05:40 (WEA 5) | 05:48 06:34 (WEA 4) | 06:40 07:22 (WEA 3) | O 08:06 (WEA 1) | 07:26 | 08:18
24 06:04 (WEA5) | 21:18 27  07:01 (WEA 4) | 20:13 19 07:41 (WEA3) | 1! 17 08:23 (WEA 1) | 16:55 | 16:16
05:41 (WEA 5) | 05:50 06:34 (WEA 4) | 06:42 07:22 (WEA 3) | O 08:06 (WEA 1) | 07:28 | 08:20
23 06:04 (WEAS5) |21:17 28 07:02 (WEA4) | 20:11 18  07:40 (WEA 3) | 1! 17 08:23 (WEA1) | 16:53 | 16:15
05:42 (WEA 5) | 05:51 06:33 (WEA 4) | 06:43 07:22 (WEA 3) | 0; 08:06 (WEA 1) | 07:30 | 08:21
22 06:04 (WEA5) | 21:15 29  07:02 (WEA 4) | 20:09 18  07:40 (WEA 3) | 18:57 17 08:23 (WEA 1) | 16:52 | 16:15
05:43 (WEA 5) | 05:53 06:33 (WEA 4) | 06:45 07:22 (WEA 3) | 07:36 08:06 (WEA 1) | 07:32 | 08:22
21 06:04 (WEA5) | 21:13 29  07:02 (WEA 4) | 20:06 16 07:38 (WEA 3) | 18:55 17 08:23 (WEA 1) | 16:50 | 16:14
05:44 (WEA 5) | 05:55 06:33 (WEA 4) | 06:47 07:24 (WEA 3) | O 08:06 (WEA 1) | 07:34 | 08:24
20 06:04 (WEAS) | 21:11 30 07:03 (WEA 4) | 20:04 13 07:37 (WEA 3) | 18:53 15 08:21 (WEA 1) | 16:48 | 16:14
05:44 (WEA 5) | 05:56 06:33 (WEA 4) | 06:48 07:24 (WEA 3) | 07:39 08:07 (WEA 1) | 07:36 | 08:25
19 06:03 (WEA5) | 21:09 29  07:02 (WEA 4) | 20:02 10 07:34 (WEA 3) | 18:51 12 08:19 (WEA 1) | 16:46 | 16:13
05:45 (WEA 5) | 05:58 06:33 (WEA 4) | 06:50 7:41 08:10 (WEA 1) | 07:38 | 08:26
17 06:02 (WEA5) | 21:07 30  07:03 (WEA 4) | 19:59 | 7 08:17 (WEA1) | 16:45 | 16:13
05:46 (WEA 5) | 06:00 06:32 (WEA 4) | 06:52 | | 07:39 | 08:27
16 06:02 (WEA5) | 21:05 30 07:02 (WEA 4) | 19:57 | | 16:43 | 16:13
05:47 (WEA 5) | 06:01 06:33 (WEA 4) | 06:53 | | 07:41 | 08:28
14 06:01 (WEA5) | 21:03 29  07:02 (WEA 4) | 19:55 | | 16:41 | 16:13
05:48 (WEA 5) | 06:03 06:32 (WEA 4) | 06:55 07:48 (WEA 2) | | 07:43 | 08:29
12 06:00 (WEA5) | 21:01 29  07:01 (WEA 4) | 19:52 9 07:57 (WEA?2) | | 16:40 | 16:12
05:49 (WEA 5) | 06:05 06:33 (WEA 4) | 06:57 07:46 (WEA 2) | | 07:45 | 08:30
10 05:59 (WEA 5) | 20:59 28  07:01 (WEA 4) | 19:50 13 07:59 (WEA2) | | 16:38 | 16:12
05:51 (WEA 5) | 06:06 06:34 (WEA 4) | 06:58 07:44 (WEA 2) | | 07:47 | 08:31
7 05:58 (WEAS)|20:57 26  07:00 (WEA4) | 19:47 16  08:00 (WEA2) | 116:37 | 16:12
05:52 (WEA 5) | 06:08 06:36 (WEA 4) | 07:00 07:43 (WEA 2) | | 07:49 | 08:32
3 05:55(WEAS) | 20:55 24 07:00 (WEA 4) | 19:45 18 08:01(WEA2) | | 16:35 | 16:12
| 06:1 06:38 (WEA 4) | 07:02 07:41 (WEA 2) | 107:50 | 08:33
120:53 21 06:59 (WEA4) | 19:43 19  08:00 (WEA2) | |16:3¢ | 16:12
| 06:11 06:39 (WEA 4) | 07:03 07:41 (WEA 2) | 07: | 07:52 | 08:34
120:51 18 06:57 (WEA4) | 19:40 19 08:00 (WEA 2) | 1 116:32 | 16:13
] 06:13 06:41 (WEA 4) | 07:05 07:41 (WEA 2) | 07:57 | 07:54 | 08:35
| 20:49 15 06:56 (WEA 4) | 19:38 19 08:00 (WEA 2) | 18:28 | 16:31 | 16:13
| 06:15 06:42 (WEA 4) | 07:07 07:40 (WEA 2) | 07:59 | 07:56 | 08:35
20:47 12 06:54 (WEA4) [19:36 19  07:59 (WEA2) | 18:26 116:29 | 16:13
| 06:16 06:44 (WEA 4) | 07:08 07:41 (WEA 2) | O | 07:57 | 08:36
| 20:45 8  06:52 (WEA4) | 19:33 18 07:59 (WEA2) | 18:24 | 16:28 | 16:13
| 06:18 | 07:10 07:41 (WEA 2) | 08:03 107:59 | 08:37
| 20:43 119:31 17 07:58 (WEA 2) | 18:21 |16:27 | 16:14
| 06:20 | 07:12 07:42 (WEA 2) | O | 08:01 | 08:37
| 20:41 119:28 13 07:55 (WEA 2) | 1 |16:26 | 16:14
] 06:21 | 07:14 07:44 (WEA 2) | O | 08:03 | 08:38
| 20:38 | 19:26 9 07:53 (WEA?2) | 1. | 16:25 | 16:15
| 06:23 | 07:15 | 08:04 | 08:38
| 20:36 | 19:24 |16:23 | 16:15
| 06:25 | 07:17 | 08:06 | 08:39
| 20:34 | 19:21 | 16:22 | 16:16
| 06:26 | 07:19 | 08:08 | 08:39
| 20:32 | 19:19 |16:21 | 16:17
06:44 (WEA 4) | 06:28 07:32 (WEA 3) | 07:20 | 08:09 | 08:39
8  06:52 (WEA 4) | 20:29 3 07:35 (WEA3) | 19:16 16:20 | 16:18
06:42 (WEA 4) | 06:30 07:28 (WEA 3) | 07:22 |08:11 | 08:39
13 06:55 (WEA 4) | 20:27 11 07:39 (WEA3) | 19:14 | 16:20 | 16:18
06:40 (WEA 4) | 06:31 07:26 (WEA 3) | 07:24 08:12 (WEA 1 | 08:12 | 08:40
16 06:56 (WEA 4) | 20:25 14 07:40 (WEA 3) | 19:12 8  08:20 (WEA 1 | 16:19 | 16:19
06:39 (WEA 4) | 06:33 07:25 (WEA 3) | 07:25 08:10 (WEA 1 | 08:14 | 08:40
19  06:58 (WEA 4) | 20:23 16 07:41 (WEA 3) | 19:09 12 08:22 (WEA 1 | 16:18 | 16:20
06:37 (WEA 4) | 06:35 07:24 (WEA 3) | | | 08:40
22 06:59 (WEA 4) | 20:20 18  07:42 (WEA3) | | | 16:21
Sonnenscheinstunden | 506 | 456 | | 263 | 240

astr.max.mogl.Beschattung | 336 | 552 | 339 132 | |
Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergegeben (! zeit wie ):
Tag im Monat Sonnenaufgang  (SS:MM) Zeitpunkt (SS:MM) Schattenanfang (WEA mit erstem Schatten)

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

windPRO 3.5.587 by EMD International A/S, Tel. +45 69 16 48 50, d com, dk

(WEA mit letztem Schatten)

15.09.2022 09:18 / 52 windPRO w



Projekt:

R-2-2021-0491 WP am Standort Vechta

SHADOW - Kalender

Berechnung: Schattenwurfausbreitung GesamtbelastungSchattenrezeptor: SR-28 - SR-28, Am Sillbruch 23, 49393 Lohne (Oldenburg)

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

~

w

IS

@

o

Sonnenscheinstunden
astr.max.mégl.Beschattung

Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergegeben (!

Tag im Monat

windPRO 3.5.587 by EMD International A/S, Tel. +45 69 16 48 50,

|Januar

08:40
16:22
08:39
16:23
08:39
16:25
08:39

Sonnenaufgang
Sonnenuntergang (SS:MM)

| Februar

08:11
17:12
08:10
17:13
08:08
17:15
08:06
17:17

20

21

21

109

08:08 (WEA 1)
08:10 (WEA 1)
08:03 (WEA 1)
08:14 (WEA 1)
08:01 (WEA 1)
08:17 (WEA 1)
07:59 (WEA 1)
08:17 (WEA 1)
07:58 (WEA 1)
08:18 (WEA 1)
07:58 (WEA 1)
08:19 (WEA 1)
07:58 (WEA 1)
08:19 (WEA 1)

(S5:MM)
Minuten mit Schatten

23

22

21

20

20

22

24

25

25

27

27

26

25

24

22

20

483

07:56 (WEA 1)
08:19 (WEA 1)
07:57 (WEA 1)
08:19 (WEA 1)
07:57 (WEA 1)
08:18 (WEA 1)
07:57 (WEA 1)
08:17 (WEA 1)
07:58 (WEA 1)
08:16 (WEA 1)
07:59 (WEA 1)
08:15 (WEA 1)
08:00 (WEA 1)
08:13 (WEA 1)
08:03 (WEA 1)
08:10 (WEA 1)

07:24 (WEA 2)
07:36 (WEA 2)
07:21 (WEA 2)
07:37 (WEA 2)
07:19 (WEA 2)
07:39 (WEA 2)
07:18 (WEA 2)
07:40 (WEA 2)
07:16 (WEA 2)
07:40 (WEA 2)
07:16 (WEA 2)
07:41 (WEA 2)
07:15 (WEA 2)
07:40 (WEA 2)
07:14 (WEA 2)
07:41 (WEA 2)
07:14 (WEA 2)
07:41 (WEA 2)
07:14 (WEA 2)
07:40 (WEA 2)
07:14 (WEA 2)
07:39 (WEA 2)
07:15 (WEA 2)
07:39 (WEA 2)
07:15 (WEA 2)
07:37 (WEA 2)
07:16 (WEA 2)
07:36 (WEA 2)
07:17 (WEA 2)
07:33 (WEA 2)
08:19 (WEA 2)
08:31 (WEA 2)

Seite 88 von 191 zum Bericht R-2-2021-0491.04

Lizenzierter Anwender:
KOTTER Consulting Engineers GmbH & Co. KG
Bonifatiusstr. 400
DE-48432 Rheine
+49 5971 9710-31
André Raming / a.raming@koetter-consulting.com

Berechnet:

15.09.2022 08:06/3.5.587

|Mai
05:57 06:28 (WEA 4)
20:53 10 06:38 (WEA4)
07:54 (WEA 3) | 05:56 06:24 (WEA 4)
4 07:58(WEA3)|20:55 18  06:42 (WEA 4)
07:48 (WEA 3) | 05:54 06:22 (WEA 4)
14 08:02(WEA3)|20:57 23 06:45 (WEA 4)
07:46 (WEA 3) | 05:52 06:20 (WEA 4)
18 08:04 (WEA3) | 20:58 26 06:46 (WEA 4)
07:44 (WEA 3) | 05:50 06:18 (WEA 4)
22 08:06 (WEA3)|21:00 30 06:48 (WEA4)
07:42 (WEA 3) | 05:48 06:16 (WEA 4)
24 08:06 (WEA3)|21:02 32  06:48 (WEA4)
07:41 (WEA 3) | 05:46 06:16 (WEA 4)
26 08:07 (WEA3)|21:04 34  06:50 (WEA4)
07:41 (WEA 3) | 05:44 06:15 (WEA 4)
26 08:07 (WEA3)|21:05 36 06:51 (WEA4)
07:39 (WEA 3) | 05:42 06:13 (WEA 4)
28 08:07 (WEA3)|21:07 38 06:51 (WEA4)
07:39 (WEA 3) | 05:41 06:13 (WEA 4)
28 08:07 (WEA3)|21:09 39  06:52 (WEA4)
07:39 (WEA 3) | 05:39 06:12 (WEA 4)
28 08:07 (WEA3) |21:10 40  06:52 (WEA4)
07:39 (WEA 3) | 05:37 06:11 (WEA 4)
28 08:07 (WEA3) |21:12 41  06:52 (WEA4)
07:38 (WEA 3) | 05:35 06:11 (WEA 4)
28 08:06(WEA3)|21:14 42  06:53 (WEA4)
07:38 (WEA 3) | 05:34 06:11 (WEA 4)
27 08:05(WEA3)|21:15 42  06:53 (WEA4)
07:38 (WEA 3) | 05:32 06:11 (WEA 4)
27 08:05(WEA3) |21:17 43 06:54 (WEA4)
07:39 (WEA 3) | 05:31 06:10 (WEA 4)
25 08:04 (WEA3) |21:18 44  06:54 (WEA4)
07:40 (WEA 3) | 05:29 06:10 (WEA 4)
23 08:03(WEA3)|21:220 44 06:54 (WEA4)
07:41 (WEA 3) | 05:28 06:10 (WEA 4)
20 08:01(WEA3)|21:221 45 06:55 (WEA4)
07:41 (WEA 3) | 05:26 06:10 (WEA 4)
18 07:59 (WEA3)|21:23 44  06:54 (WEA 4)
07:43 (WEA 3) | 05:25 06:10 (WEA 4)
13 07:56 (WEA3) | 21:25 45  06:55 (WEA 4)
07:47 (WEA 3) | 05:23 06:10 (WEA 4)
5 07:52(WEA3) [21:26 45  06:55 (WEA 4)
05:22 06:10 (WEA 4)
2127 45 06:55 (WEA4)
05:21 06:11 (WEA 4)
21:29 44 06:55 (WEA4)
05:19 06:10 (WEA 4)
21:30 44 06:54 (WEA4)
05:18 06:10 (WEA 4)
21:32 45 06:55 (WEA4)
05:17 06:10 (WEA 4)
21:33 45 06:55 (WEA4)
05:16 06:11 (WEA 4)
21:34 43 06:54 (WEA4)
05:15 06:11 (WEA 4)
21:35 43 06:54 (WEA4)
05:13 06:11 (WEA 4)
21:37 43 06:54 (WEA4)
05:12 06:12 (WEA 4)
21:38 43 06:55 (WEA4)
05:11 06:12 (WEA 4)
21:40 43 06:55 (WEA4)
418
432 1199
zeit wie jahr):

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

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

15.00202209:18/53  WiNdPRO “

KOTT

CONSULTING ENGINEERS

41

41

41

40

40

1110

06:13 (WEA 4]
06:54 (WEA 4
06:13 (WEA 4
06:54 (WEA 4
06:14 (WEA 4
06:55 (WEA 4
06:14 (WEA 4
06:54 (WEA 4
06:14 (WEA 4
06:54 (WEA 4
06:15 (WEA 4
06:54 (WEA 4
06:15 (WEA 4
06:54 (WEA 4
06:15 (WEA 4
06:54 (WEA 4
06:15 (WEA 4]
06:53 (WEA 4]
06:16 (WEA 4
06:54 (WEA 4
06:17 (WEA 4
06:54 (WEA 4
06:16 (WEA 4
06:53 (WEA 4
06:17 (WEA 4]
06:53 (WEA 4
06:17 (WEA 4
06:54 (WEA 4
06:18 (WEA 4
06:54 (WEA 4
06:18 (WEA 4
06:54 (WEA 4
06:19 (WEA 4
06:54 (WEA 4]
06:19 (WEA 4
06:54 (WEA 4
06:19 (WEA 4
06:54 (WEA 4
06:19 (WEA 4
06:54 (WEA 4
06:19 (WEA 4
06:54 (WEA 4]
06:20 (WEA 4]
06:55 (WEA 4
06:20 (WEA 4
06:55 (WEA 4
06:20 (WEA 4
06:55 (WEA 4
06:21 (WEA 4
06:56 (WEA 4
06:20 (WEA 4
06:56 (WEA 4
06:21 (WEA 4
06:57 (WEA 4
06:21 (WEA 4
06:57 (WEA 4
06:21 (WEA 4
06:57 (WEA 4
06:21 (WEA 4]
06:57 (WEA 4




Projekt:
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Lizenzierter Anwender:

KOTTER Consulting Engineers GmbH & Co. KG
Bonifatiusstr. 400
DE-48432 Rheine
+49 5971 9710-31
André Raming / a.raming@koetter-consulting.com

Berechnet:

15.09.2022 08:06/3.5.587

Berechnung: Schattenwurfausbreitung GesamtbelastungSchattenrezeptor: SR-28 - SR-28, Am Sillbruch 23, 49393 Lohne (Oldenburg)
Annahmen fiir Schattenwurfberechnung
Die dargestellten Zeiten sind die astronomisch maximal mégliche Beschattungsdauer, berechnet unter folgenden Annahmen:

Die Sonne scheint téglich von Sonnenauf- bis -untergang

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

37
38
37
38
39
39
40
40
41
41
42
2
42
43
43

44

45
45

45

42
Sonnenscheinstunden | 506
astr.max.mogl.Beschattung | 1307

Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergegeben (!

| August

6:21 (WEA 4) | 05:45
8 (WEA 4) | 21:22
0 (WEA 4) | 05:47
8 (WEA 4) | 21:20
1 (WEA 4) | 05:48
8 (WEA 4) | 21:18
1 (WEA 4) | 05:50
9 (WEA 4) | 21:17
1 (WEA 4) | 05:51

0
0
0
0
0
0
0
0
0

07:00 (WEA 4) | 21:15
06:21 (WEA 4) | 05:53

06:20 (WEA 4) | 05:55
07:00 (WEA 4) | 21:11
06:20 (WEA 4) | 05:56
07:00 (WEA 4) | 21:09
06:20 (WEA 4) | 05:58
1 (WEA 4) | 21:07
06:20 (WEA 4) | 06:00
07:01 (WEA 4) | 21:05
06:20 (WEA 4) | 06:01
2 (WEA 4) | 21:03
0 (WEA 4) | 06:03
2 (WEA 4) | 21:01
0 (WEA 4) | 06:05
2 (WEA 4) | 20:59
1 (WEA 4) | 06:06
4 (WEA 4) | 20:57
1 (WEA 4) | 06:08
4 (WEA 4) | 20:55
oa 20 (WEA 4) | 06:10
07:04 (WEA 4) | 20:53
06:20 (WEA 4) | 06:11
07:04 (WEA 4) | 20:51
06:20 (WEA 4) | 06:13
07:04 (WEA 4) | 20:49
06:21 (WEA 4) | 06:15
07:05 (WEA 4) | 20:47
06:20 (WEA 4) | 06:16
07:05 (WEA 4) | 20:45
06:20 (WEA 4) | 06:18
07:05 (WEA 4) | 20:43
0 (WEA 4) | 06:20
5 (WEA 4) | 20:41
1 (WEA 4) | 06:21
5 (WEA 4) | 20:38
0 (WEA 4) | 06:23
5 (WEA 4) | 20:36
0 (WEA 4) | 06:25
5 (WEA 4) | 20:34
1 (WEA 4) | 06:26
07:05 (WEA 4) | 20:32
06:21 (WEA 4) | 06:28
07:05 (WEA 4) | 20:29

06:21 (WEA 4) | 06:30
07:05 (WEA 4) | 20:27
06:21 (WEA 4) | 06:31
:04 (WEA 4) | 20:25
06:22 (WEA 4) | 06:33
07:05 (WEA 4) | 20:23
06:22 (WEA 4) | 06:35
07:04 (WEA 4) | 20:20

| 456

Tag im Monat Sonnenaufgang  (SS:MM)

Sonnenuntergang (SS:MM)

windPRO 3.5.587 by EMD International A/S, Tel. +45 69 16 48 50, d:

41
40
38
37
36
33
32
29
25

22

20
23
25
27
27
28
28

572

Minuten mit Schatten

| September

06:22 (WEA 4) | 06:36
07:03 (WEA 4) | 20:18
06:23 (WEA 4) | 06:38
07:03 (WEA 4) | 20:16
06:23 (WEA 4) | 06:40
07:01 (WEA 4) | 20:13
06:24 (WEA 4) | 06:42
07:01 (WEA 4) | 20:11
06:24 (WEA 4) | 06:43
07:00 (WEA 4) | 20:09
06:26 (WEA 4) | 06:45
06:59 (WEA 4) | 20:06
06:26 (WEA 4) | 06:47
06:58 (WEA 4) | 20:04
06:28 (WEA 4) | 06:48
06:57 (WEA 4) | 20:02
06:30 (WEA 4) | 06:50
06:55 (WEA 4) | 19:59
06:31 (WEA 4) | 06:52
06:53 (WEA 4) | 19:57
06:34 (WEA 4) | 06:53
06:50 (WEA 4) | 19:55
06:38 (WEA 4) | 06:55
06:45 (WEA 4) | 19:52

07:51 (WEA 3)
07:58 (WEA 3)
07:48 (WEA 3)
08:01 (WEA 3)
07:45 (WEA 3)
08:03 (WEA 3)
07:44 (WEA 3)
08:04 (WEA 3)
07:42 (WEA 3) | 07:19
08:05 (WEA 3) | 19:19
07:41 (WEA 3) | 07:20
08:06 (WEA 3) | 19:16
07:40 (WEA 3) | 07:22
08:07 (WEA 3) | 19:14
07:39 (WEA 3) | 07:24
08:06 (WEA 3) | 19:12
07:39 (WEA 3) | 07:25
08:07 (WEA 3) | 19:09
07:38 (WEA 3) |
08:06 (WEA 3) |

|

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

28
28
28
26
26
24

21

22
24
25
26
26
26
26
26
24
22

20

569

| Oktober

07:38 (WEA 3) | 07:27
08:06 (WEA 3) | 19:07
07:38 (WEA 3) | 07:29
08:06 (WEA 3) | 19:05
07:37 (WEA 3) | 07:31
08:05 (WEA 3) | 19:02
07:38 (WEA 3) | 07:32
08:04 (WEA 3) | 19:00
07:38 (WEA 3) | 07:34
08:04 (WEA 3) | 18:57
07:38 (WEA 3) | 07:36
08:02 (WEA 3) | 18:55
07:40 (WEA 3) | 07:38
08:01 (WEA 3) | 18:53
07:40 (WEA 3) | 07:39
07:58 (WEA 3) | 18:50
07:42 (WEA 3) | 07:41
07:56 (WEA 3) | 18:48
07:46 (WEA 3) | 07:43
07:52 (WEA 3) | 18:46

08:20 (WEA 2)
08:07 (WEA 2)
08:23 (WEA 2)
08:05 (WEA 2) | 07:53
08:24 (WEA 2) | 18:32
08:03 (WEA 2) | 07:55
08:25 (WEA 2) | 18:30
08:02 (WEA 2) | 07:57
08:26 (WEA 2) | 18:28
08:01 (WEA 2) | 07:59
08:26 (WEA 2) | 18:26
08:00 (WEA 2) | 08:01
08:26 (WEA 2) | 18:24
08:00 (WEA 2) | 08:03
08:26 (WEA 2) | 18:21
07:59 (WEA 2) | 08:04
08:25 (WEA 2) | 18:19
07:59 (WEA 2) | 08:06
08:25 (WEA 2) | 18:17
07:59 (WEA 2) | 08:08
08:25 (WEA 2) | 18:15
07:59 (WEA 2) | 07:10
08:23 (WEA 2) | 17:13
08:00 (WEA 2) | 07:12
08:22 (WEA 2) | 17:11
08:01 (WEA 2) | 07:13
08:21 (WEA 2) | 17:09
08:02 (WEA 2) | 07:15
08:20 (WEA 2) | 17:07
08:03 (WEA 2) | 07:17
08:17 (WEA 2) | 17:05
08:07 (WEA 2) | 07:19
08:13 (WEA 2) | 17:03
07:21
| 17:01
| 330

|

|
|
|
08:10 (WEA 2) |
|
|
|

10
15
18
20
21
22
22
22
21
21
19
17
14

10

252

.com,

zeit wie

):

| Novembei Dezember
107:23 | 08:15
116:59 | 16:17
| 07:25 | 08:17
| 16:57 | 16:16
107:26 | 08:18
| 16:55 | 16:16
| 07:28 | 08:20
16:53 | 16:15
| 07:30 | 08:21
| 16:52 | 16:15
08:38 (WEA 1) | 07:32 | 08:22
: )116:50 | 16:14
08:35 (WEA 1) | 07:34 | 08:24
08:50 (WEA 1) | 16:48 | 16:14
08:33 (WEA 1) | 07:36 | 08:25
08 51 (WEA 1) | 16:46 | 16:13
H | 08:26
| 16:13
: | 08:27
08:52 (WEA 1) | 16:43 | 16:13
08:31 (WEA 1) | 07:41 | 08:28
08:53 (WEA 1) | 16:41 | 16:12
08:31 (WEA 1) | 07:43 | 08:29
08:53 (WEA 1) | 16:40 | 16:12
08:30 (WEA 1) | 07:45 | 08:30
08:52 (WEA 1) | 16:38 | 16:12
08:30 (WEA 1) | 07:47 | 08:31
08:51 (WEA 1) | 16:37 | 16:12
0 0 (WEA 1) | 07:49 | 08:32
1(WEA1) | 16:35 | 16:12
08 31 (WEA 1) | 07:50 | 08:33
08:50 (WEA 1) | 16:34 | 16:12
08:32 (WEA 1) | 07:52 | 08:34
08:49 (WEA 1) | 16:32 | 16:13
08:33 (WEA 1) | 07:54 | 08:35
08:47 (WEA 1) | 16:31 | 16:13
08:35 (WEA 1) | 07:56 | 08:35
08:45 (WEA 1) | 16:29 | 16:13
| 07:57 | 08:36
| 16:28 | 16:13
107:50 | 08:37
116:27 | 16:14
| 08:01 | 08:37
116:26 | 16:14
| 08:03 | 08:38
| 16:25 | 16:15
| 08:04 | 08:38
116:23 | 16:15
| 08:06 | 08:39
| 16:22 | 16:16
| 08:08 | 08:39
|16:21 | 16:17
| 08:09 | 08:39
116:20 | 16:18
| 08:11 | 08:39
| 16:19 | 16:18
|08:12 | 08:40
116:19 | 16:19
| 08:14 | 08:40
| 16:18 | 16:20
| | 08:40
| | 16:21
| 263 | 240

| |

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

15.002020018/5¢  WiINdPRO w



Projekt:

R-2-2021-0491 WP am Standort Vechta

SHADOW - Kalender

Berechnung: Schattenwurfausbreitung GesamtbelastungSchattenrezeptor: SR-29 - SR-29, Am Sillbruch 25, 49393 Lohne (Oldenburg)

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

~

w

IS

@

o

Sonnenscheinstunden
astr.max.mégl.Beschattung

Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergegeben (!

Tag im Monat

windPRO 3.5.587 by EMD International A/S, Tel. +45 69 16 48 50,

|Januar

08:40
16:22
08:39
16:23
08:39
16:25
08:39

Sonnenaufgang
Sonnenuntergang (SS:MM)

| Februar

08:11
17:12
08:10
17:13
08:08
17:15
08:06
17:17

20

22

23

24

24

23

23

23

21

299

08:29 (WEA 1)
08:32 (WEA 1)
08:25 (WEA 1)
08:37 (WEA 1)
08:23 (WEA 1)
08:39 (WEA 1)
08:22 (WEA 1)
08:40 (WEA 1)
08:21 (WEA 1)
08:41 (WEA 1)
08:20 (WEA 1)
08:42 (WEA 1)
08:20 (WEA 1)
08:43 (WEA 1)
08:18 (WEA 1)
08:42 (WEA 1)
08:18 (WEA 1)
08:42 (WEA 1)
08:19 (WEA 1)
08:42 (WEA 1)
08:19 (WEA 1)
08:42 (WEA 1)
08:19 (WEA 1)
08:42 (WEA 1)
08:19 (WEA 1)
08:40 (WEA 1)
08:20 (WEA 1)
08:39 (WEA 1)
08:22 (WEA 1)
08:38 (WEA 1)
08:24 (WEA 1)
08:36 (WEA 1)

(S5:MM)
Minuten mit Schatten

20

22

25

27

27

29

29

30

30

28

28

26

24

22

23

26

28

30

32

608

08:27 (WEA 1)
08:32 (WEA 1)

07:51 (WEA 2)
07:59 (WEA 2)
07:47 (WEA 2)
08:03 (WEA 2)
07:44 (WEA 2)
08:04 (WEA 2)
07:43 (WEA 2)
08:05 (WEA 2)
07:42 (WEA 2)
08:07 (WEA 2)
07:40 (WEA 2)
08:07 (WEA 2)
07:40 (WEA 2)
08:07 (WEA 2)
07:39 (WEA 2)
08:08 (WEA 2)
07:38 (WEA 2)
08:07 (WEA 2)
07:38 (WEA 2)
08:08 (WEA 2)
07:37 (WEA 2)
08:07 (WEA 2)
07:38 (WEA 2)
08:06 (WEA 2)
07:38 (WEA 2)
08:06 (WEA 2)
07:38 (WEA 2)
08:04 (WEA 2)
07:39 (WEA 2)
08:03 (WEA 2)
07:39 (WEA 2)
08:01 (WEA 2)
07:41 (WEA 2)
08:00 (WEA 2)
07:43 (WEA 2)
07:58 (WEA 2)
07:46 (WEA 2)
07:53 (WEA 2)

07:20 (WEA 3)
07:33 (WEA 3)
07:16 (WEA 3)
07:35 (WEA 3)
07:14 (WEA 3)
07:37 (WEA 3)
07:12 (WEA 3)
07:38 (WEA 3)
08:11 (WEA 3)
08:39 (WEA 3)
08:10 (WEA 3)
08:40 (WEA 3)
08:08 (WEA 3)
08:40 (WEA 3)
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Lizenzierter Anwender:
KOTTER Consulting Engineers GmbH & Co. KG
Bonifatiusstr. 400
DE-48432 Rheine
+49 5971 9710-31
André Raming / a.raming@koetter-consulting.com

Berechnet:

15.09.2022 08:06/3.5.587

|Mai
08:08 (WEA 3) | 05:57 06:30 (WEA 4)
32 08:40 (WEA3)|20:53 29  06:59 (WEA4)
08:07 (WEA 3) | 05:55 06:28 (WEA 4)
33 08:40 (WEA3)|20:55 33  07:01 (WEA4)
08:06 (WEA 3) | 05:54 06:27 (WEA 4)
34 08:40 (WEA3)|20:57 36 07:03 (WEA4)
08:06 (WEA 3) | 05:52 06:26 (WEA 4)
34 08:40 (WEA3)|20:58 38  07:04 (WEA4)
08:06 (WEA 3) | 05:50 06:24 (WEA 4)
34 08:40 (WEA3)|21:00 41  07:05 (WEA4)
08:05 (WEA 3) | 05:48 06:23 (WEA 4)
33 08:33(WEA3)|21:02 43  07:06 (WEA4)
08:06 (WEA 3) | 05:46 06:23 (WEA 4)
32 08:33(WEA3)|21:04 44 07:07 (WEA4)
08:06 (WEA 3) | 05:44 06:21 (WEA 4)
31 08:37(WEA3)|21:05 47 07:08 (WEA4)
08:06 (WEA 3) | 05:42 06:20 (WEA 4)
30 08:36 (WEA3)|21:07 48 07:08 (WEA4)
08:06 (WEA 3) | 05:41 06:20 (WEA 4)
29 08:35(WEA3)|21:09 49  07:09 (WEA4)
08:07 (WEA 3) | 05:39 06:19 (WEA 4)
26 08:33 (WEA3)|21:10 50 07:09 (WEA4)
08:09 (WEA 3) | 05:37 06:18 (WEA 4)
23 08:32(WEA3)|21:12 51  07:09 (WEA4)
08:09 (WEA 3) | 05:35 06:19 (WEA 4)
20 08:29 (WEA3)|21:14 51 07:10 (WEA4)
08:12 (WEA 3) | 05:34 06:18 (WEA 4)
14 08:26 (WEA3) | 21:15 52 07:10 (WEA4)
08:16 (WEA 3) | 05:32 06:18 (WEA 4)
6 08:22(WEA3)|21:17 53 07:11 (WEA4)
05:31 06:17 (WEA 4)
21:18 53 07:10 (WEA4)
05:29 06:17 (WEA 4)
2120 54 07:11(WEA4)
05:28 06:17 (WEA 4)
2121 54 07:11 (WEA4)
05:26 06:17 (WEA 4)
21:23 54 07:11 (WEA4)
05:25 06:17 (WEA 4)
21:25 54 07:11 (WEA4)
05:23 06:17 (WEA 4)
2126 55 07:12 (WEA4)
05:22 06:17 (WEA 4)
2127 55 07:12 (WEA4)
05:20 06:18 (WEA 4)
2129 54 07:12 (WEA4)
05:19 06:17 (WEA 4)
21:30 54 07:11 (WEA4)
05:18 06:17 (WEA 4)
21:32 54 07:11(WEA4)
05:17 06:17 (WEA 4)
21:33 54 07:11 (WEA4)
05:16 06:17 (WEA 4)
21:34 54 07:11 (WEA4)
06:41 (WEA 4) | 05:15 06:17 (WEA 4)
9 06:50 (WEA4) | 21:36 54  07:11 (WEA4)
06:36 (WEA 4) | 05:13 06:18 (WEA 4)
19 06:55(WEA4) | 21:37 53 07:11 (WEA4)
06:33 (WEA 4) | 05:12 06:19 (WEA 4)
24 06:57 (WEA4) | 21:38 53  07:12 (WEA4)
05:11 06:19 (WEA 4)
21:40 53 07:12 (WEA4)
463 1527
zeit wie jahr):

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

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

15.00202209:18/55  WINdPRO “

KOTT

CONSULTING ENGINEERS

49

49

48

48

48

48

49

49

49

49

48

48

48

49

49

49

49

1488

06:19 (WEA 4]
07:12 (WEA 4]
06:19 (WEA 4
07:11 (WEA 4
06:20 (WEA 4
07:12 (WEA 4
06:20 (WEA 4
07:12 (WEA 4]
06:20 (WEA 4
07:11 (WEA 4
06:21 (WEA 4
07:12 (WEA 4
06:20 (WEA 4
07:11 (WEA 4
06:21 (WEA 4
07:12 (WEA 4]
06:21 (WEA 4]
07:11 (WEA 4]
06:22 (WEA 4
07:12 (WEA 4
06:22 (WEA 4
07:12 (WEA 4
06:22 (WEA 4
07:11 (WEA 4]
06:22 (WEA 4]
07:12 (WEA 4]
06:23 (WEA 4
07:12 (WEA 4
06:23 (WEA 4
07:12 (WEA 4
06:24 (WEA 4
07:12 (WEA 4
06:24 (WEA 4
07:12 (WEA 4]
06:24 (WEA 4
07:12 (WEA 4]
06:24 (WEA 4
07:12 (WEA 4
06:24 (WEA 4
07:13 (WEA 4
06:24 (WEA 4
07:13 (WEA 4]
06:25 (WEA 4]
07:14 (WEA 4]
06:25 (WEA 4
07:14 (WEA 4
06:25 (WEA 4
07:13 (WEA 4
06:26 (WEA 4
07:14 (WEA 4]
06:26 (WEA 4
07:14 (WEA 4]
06:25 (WEA 4
07:14 (WEA 4
06:26 (WEA 4
07:15 (WEA 4
06:27 (WEA 4
07:16 (WEA 4
06:26 (WEA 4
07:15 (WEA 4




Seite 91 von 191 zum Bericht R-2-2021-0491.04

Projekt:

R-2-2021-0491 WP am Standort Vechta

SHADOW - Kalender

Berechnung: Schattenwurfausbreitung GesamtbelastungSchattenrezeptor: SR-29 - SR-29, Am Sillbruch 25, 49393 Lohne (Oldenburg)

Annahmen fiir Schattenwurfberechnung

Lizenzierter Anwender:

I KOTT

KOTTER Consulting Engineers GmbH & Co. KG
Bonifatiusstr. 400
DE-48432 Rheine
+49 5971 9710-31
André Raming / a.raming@koetter-consulting.com

Berechnet:

15.09.2022 08:06/3.5.587

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

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

| August | September
06:26 (WEA 4) | 05:45 06:29 (WEA 4) | 06:36
50 07:16 (WEA 4) | 21:22 50 07:19 (WEA 4) | 20:18 26
06:26 (WEA 4) | 05:47 06:30 (WEA 4) | 06:38
50 07:16 (WEA 4) | 21:20 49  07:19 (WEA 4) | 20:16 29
06:26 (WEA 4) | 05:48 06:30 (WEA 4) | 06:40
50 07:16 (WEA4) | 21:18 48  07:18 (WEA 4) | 20:13 30
06:27 (WEA 4) | 05:50 06:31 (WEA 4) | 06:42
50 07:17 (WEA4) | 21:17 47  07:18 (WEA4) | 20:11 31
06:27 (WEA 4) | 05:51 06:31 (WEA 4) | 06:43
51 07:18 (WEA4) | 21:15 46  07:17 (WEA 4) | 20:09 32
06:27 (WEA 4) | 05:53 06:32 (WEA 4) | 06:45
51 : 44 07:16 (WEA4) [ 20:06 33
06:26 (WEA 4) | 05:55 06:33 (WEA 4) | 06:47
52 07:18 (WEA4) | 21:11 42 07:15 (WEA 4) | 20:04 34
06:26 (WEA 4) | 05:56 06:34 (WEA 4) | 06:48
52 07:18 (WEA4) | 21:09 40  07:14 (WEA 4) | 20:02 34
06:26 (WEA 4) | 05:58 06:36 (WEA 4) | 06:50
52 07:18 (WEA4) | 21:07 37 07:13 (WEA4) | 19:59 34
06:26 (WEA 4) | 06:00 06:36 (WEA 4) | 06:52
53 07:19 (WEA4) | 21:05 35 07:11 (WEA4) | 19:57 34
06:26 (WEA 4) | 06:01 06:38 (WEA 4) | 06:53
53  07:19 (WEA4) | 21:03 32 07:10 (WEA 4) | 19:55 32
06:26 (WEA 4) | 06:03 06:39 (WEA 4) | 06:55
53 07:19(WEA4) |21:01 28 07:07 (WEA4) | 19:52 32
06:26 (WEA 4) | 06:05 06:42 (WEA 4) | 06:57
54  07:20 (WEA 4) | 20:59 23 07:05 (WEA 4) | 19:50 30
06:27 (WEA 4) | 06:06 06:44 (WEA 4) | 06:58
54 07:21 (WEA4) | 20:57 17  07:01 (WEA4) | 19:47 28
06:27 (WEA 4) | 06:08 06:51 (WEA 4) | 07:00
54 O

1(WEA4) |20:55 4 06:55 (WEA4) | 19:45 26
06:27 (WEA 4) | 06:10 :
54 07:21 (WEA 4) | 20:53
06:27 (WEA 4) | 06:11
54 07:21 (WEA4) | 20:51
06:27 (WEA 4) | 06:13
54 07:21 (WEA4) | 20:49
06:27 (WEA 4) | 06:15
55 07:22 (WEA 4) | 20:47
7 (WEA 4) | 06:16

9:43 24
7:03
9:40 20
7:05
9:38 14
7:07
9:35
7:08

|1
|0
|1
|0
|1
|0
|1
|0
55 07:22 (WEA 4) | 20:45 11933 2
06:27 (WEA 4) | 06:18 | 07:10
55 07:22 (WEA 4) | 20:43 119:31 13
06:27 (WEA 4) | 06:20 | 07:12
54 07:21 (WEA 4) | 20:41 |19:28 18
06:28 (WEA 4) | 06:21 | 07:14
54 07:22 (WEA4) | 20:38 |19:26 22
06:27 (WEA 4) | 06:23 | 07:15
55 07:22 (WEA4) | 20:36 |19:24 24
06:27 (WEA 4) | 06:25 | 07:17
54 07:21 (WEA 4) | 20:34 |19:21 26
06:28 (WEA 4) | 06:26 | 07:19
54  07:22 (WEA 4) | 20:32 1 19:19 27
06:28 (WEA 4) | 06:28 | 07:20
53 07:21 (WEA 4) | 20:29 |19:16 29
06:29 (WEA 4) | 06:30 08:17 (WEA 3) | 07:22
53 07:22 (WEA4) | 20:27 7 08:24 (WEA3) | 19:14 29
06:28 (WEA 4) | 06:31 08:12 (WEA 3) | 07:24
53 121 (WEA4) | 20:25 16 08:28 (WEA3) [ 19:12 29
06:28 (WEA 4) | 06:33 08:10 (WEA 3) | 07:25
52 07:20 (WEA4) | 20:23 20  08:30 (WEA3) [ 19:09 29
06:29 (WEA 4) | 06:35 08:07 (WEA 3) |

51 07:20 (WEA 4) | 20:20 24 08:31(WEA3) |
| 456 |

astr.max.mogl.Beschattung | 1639 | 609 | 771

| Oktober

08:06 (WEA 3) | 07:27
08:32 (WEA 3) | 19:07
08:05 (WEA 3) | 07:29
08:34 (WEA 3) | 19:05
08:04 (WEA 3) | 07:31
08:34 (WEA 3) | 19:02
08:03 (WEA 3) | 07:32
08:34 (WEA 3) | 19:00
08:03 (WEA 3) | 07:34
08:35 (WEA 3) | 18:57
08:01 (WEA 3) | 07:36
08:34 (WEA 3) | 18:55
08:01 (WEA 3) | 07:38
08:35 (WEA 3) | 18:53
08:00 (WEA 3) | 07:39
08:34 (WEA 3) | 18:50
08:00 (WEA 3) | 07:41
08:34 (WEA 3) | 18:48
08:00 (WEA 3) | 07:43
08:34 (WEA 3) | 18:46
08:00 (WEA 3) | 07:45
08:32 (WEA 3) | 18:44
08:00 (WEA 3) | 07:46
08:32 (WEA 3) | 18:41
08:01 (WEA 3) | 07:48
08:31 (WEA 3) | 18:39
08:01 (WEA 3) | 07:50
08:29 (WEA 3) | 18:37
08:02 (WEA 3) | 07:52
08:28 (WEA 3) | 18:35
08:02 (WEA 3) | 07:53
08:26 (WEA 3) | 18:32
08:04 (WEA 3) | 07:55
08:24 (WEA 3) | 18:30
08:07 (WEA 3) | 07:57
08:21 (WEA 3) | 18:28
| 07:59
] 18:26
08:35 (WEA 2) | 08:01
08:37 (WEA 2) | 18:24
08:29 (WEA 2) | 08:02
08:42 (WEA 2) | 18:21
08:26 (WEA 2) | 08:04
08:44 (WEA 2) | 18:19
08:24 (WEA 2) | 08:06
08:46 (WEA 2) | 18:17
08:23 (WEA 2) | 08:08
08:47 (WEA 2) | 18:15
08:21 (WEA 2) | 07:10
08:47 (WEA 2) | 17:13
08:20 (WEA 2) | 07:12
08:47 (WEA 2) | 17:11
08:19 (WEA 2) | 07:13
08:48 (WEA 2) | 17:09
08:19 (WEA 2) | 07:15
08:48 (WEA 2) | 17:07
08:18 (WEA 2) | 07:17
08:47 (WEA 2) | 17:05
08:18 (WEA 2) | 07:19
08:47 (WEA 2) | 17:03
07:21
| 17:01
| 330
|

29
29
27
26
24
21
18

12

14
18
20
2
2
24
24
24
23
23
21

20

15

10

492

Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergegeben (!

Tag im Monat Sonnenaufgang  (SS:MM)

windPRO 3.5.587 by EMD International A/S, Tel. +45 69 16 48 50, d .com, dk

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

zeit wie

):

15.00202209:18/56 ~ WINAPRO w

| Novembei Dezember

08:18 (WEA 2) | 07:23
7 (WEA 2) | 16:59
8 (WEA 2) | 07:25
7 (WEA 2) | 16:57
8 (WEA 2) | 07:26
5 (WEA 2) | 16:55
8 (WEA 2) | 07:28
4 (WEA 2) | 16:53
9 (WEA 2) | 07:30
08:43 (WEA 2) | 16:52
08:21 (WEA 2) | 07:32
08:42 (WEA 2) | 16:50
08:21 (WEA 2) | 07:34
08:39 (WEA 2) | 16:48
08:24 (WEA 2) | 07:36
08:36 (WEA 2) | 16:46

0
0
0
0
0
0
0
0

07:
| 16:45
| 07:39
| 16:43
| 07:41
| 16:41
| 07:43
| 16:40
08:58 (WEA 1) | 07:45
09:07 (WEA 1) | 16:38
08:55 (WEA 1) | 07:47
09:09 (WEA 1) | 16:37
08:53 (WEA 1) | 07:49
09:11 (WEA 1) | 16:35
08:52 (WEA 1) | 07:50
09:12 (WEA 1) | 16:34
:51 (WEA 1) | 07:52
09:13 (WEA 1) | 16:32
08:51 (WEA 1) | 07:54
09:13 (WEA 1) | 16:31
08:50 (WEA 1) | 07:56
09:14 (WEA 1) | 16:29
08:50 (WEA 1) | 07:57
09:14 (WEA 1) | 16:28
08:49 (WEA 1) | 07:59
09:13 (WEA 1) | 16:27
08:49 (WEA 1) | 08:01
09:12 (WEA 1) | 16:26
08:49 (WEA 1) | 08:03
09:12 (WEA 1) | 16:25
08:50 (WEA 1) | 08:04
09:11 (WEA 1) | 16:23
07:50 (WEA 1) | 08:06
08:10 (WEA 1) | 16:22
07:52 (WEA 1) | 08:08
08:09 (WEA 1) | 16:21
07:53 (WEA 1) | 08:09
08:08 (WEA 1) | 16:20
07:55 (WEA 1) | 08:11
08:05 (WEA 1) | 16:19
| 08:12
| 16:19
| 08:14
| 16:18

|

|
| 263

|

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

CONSULTING ENGINEERS



Projekt:

R-2-2021-0491 WP am Standort Vechta

SHADOW - Kalender

Berechnung: Schattenwurfausbreitung GesamtbelastungSchattenrezeptor: SR-30 - SR-30, Westmark 4, 49377 Vechta
Annahmen fiir Schattenwurfberechnung
Die dargestellten Zeiten sind die astronomisch maximal mégliche Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint téglich von Sonnenauf- bis -untergang
Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb

~

w

IS

@

o

Sonnenscheinstunden
astr.max.mégl.Beschattung

Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergegeben (!

Tag im Monat

windPRO 3.5.587 by EMD International A/S, Tel. +45 69 16 48 50,

|Januar

08:40
16:22
08:39
16:23
08:39
16:25
08:39

Sonnenaufgang
Sonnenuntergang (SS:MM)

| Februar

08:11
17:12
08:10
17:13
08:08
17:15
08:06
17:17

20

21

23

24

24

24

24

24

22

21

316

08:32 (WEA 1)
08:42 (WEA 1)
08:30 (WEA 1)
08:45 (WEA 1)
08:28 (WEA 1)
08:46 (WEA 1)
08:27 (WEA 1)
08:47 (WEA 1)
08:27 (WEA 1)
08:48 (WEA 1)
08:26 (WEA 1)
08:49 (WEA 1)
08:26 (WEA 1)
08:50 (WEA 1)
08:26 (WEA 1)
08:50 (WEA 1)
08:26 (WEA 1)
08:50 (WEA 1)
08:25 (WEA 1)
08:49 (WEA 1)
08:25 (WEA 1)
08:49 (WEA 1)
08:26 (WEA 1)
08:48 (WEA 1)
08:27 (WEA 1)
08:48 (WEA 1)
08:28 (WEA 1)
08:47 (WEA 1)
08:28 (WEA 1)
08:44 (WEA 1)
08:31 (WEA 1)
08:42 (WEA 1)

(S5:MM)
Minuten mit Schatten

22

25

27

29

29

30

30

30

30

30

28

27

25

22

20

24

27

29

31

33

33

35

35

740

08:00 (WEA 2)
08:05 (WEA 2)
07:56 (WEA 2)
08:10 (WEA 2)
07:53 (WEA 2)
08:11 (WEA 2)
07:51 (WEA 2)
08:13 (WEA 2)
07:50 (WEA 2)
08:15 (WEA 2)
07:48 (WEA 2)
08:15 (WEA 2)
07:47 (WEA 2)
08:16 (WEA 2)
07:47 (WEA 2)
08:16 (WEA 2)
07:46 (WEA 2)
08:16 (WEA 2)
07:46 (WEA 2)
08:16 (WEA 2)
07:46 (WEA 2)
08:16 (WEA 2)
07:45 (WEA 2)
08:15 (WEA 2)
07:45 (WEA 2)
08:15 (WEA 2)
07:45 (WEA 2)
08:13 (WEA 2)
07:46 (WEA 2)
08:13 (WEA 2)
07:47 (WEA 2)
08:12 (WEA 2)
07:47 (WEA 2)
08:09 (WEA 2)
07:49 (WEA 2)
08:08 (WEA 2)
07:50 (WEA 2)
08:04 (WEA 2)
07:55 (WEA 2)
08:00 (WEA 2)
07:30 (WEA 3)
07:44 (WEA 3)
07:26 (WEA 3)
07:46 (WEA 3)
07:24 (WEA 3)
07:48 (WEA 3)
07:23 (WEA 3)
07:50 (WEA 3)
07:21 (WEA 3)
07:50 (WEA 3)
07:20 (WEA 3)
07:51 (WEA 3)
07:18 (WEA 3)
07:51 (WEA 3)
08:18 (WEA 3)
08:51 (WEA 3)
08:17 (WEA 3)
08:52 (WEA 3)
08:16 (WEA 3)
08:51 (WEA 3)
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| April

Lizenzierter Anwender:
KOTTER Consulting Engineers GmbH & Co. KG
Bonifatiusstr. 400
DE-48432 Rheine
+49 5971 9710-31
André Raming / a.raming@koetter-consulting.com

Berechnet:

15.09.2022 08:06/3.5.587

|Mai

08:16 (WEA 3) | 05:57 06:32 (WEA 4)

35 08:51(WEA3)|20:53 35 07:07 (WEA4)
08:16 (WEA 3) | 05:55 06:30 (WEA 4)

35 08:51(WEA3)|20:55 38  07:08 (WEA4)
08:15 (WEA 3) | 05:54 06:30 (WEA 4)

35  08:50 (WEA3)|20:57 40 07:10 (WEA 4)
08:15 (WEA 3) | 05:52 06:28 (WEA 4)

35 08:50 (WEA3)|20:58 43  07:11 (WEA4)
08:16 (WEA 3) | 05:50 06:27 (WEA 4)

33 08:49 (WEA3)|21:00 45 07:12 (WEA4)
08:15 (WEA 3) | 05:48 06:25 (WEA 4)

32 08:47 (WEA3)|21:02 47 07:12 (WEA4)
08:16 (WEA 3) | 05:46 06:25 (WEA 4)

30 08:46 (WEA3) |21:04 49  07:14 (WEA4)
08:17 (WEA 3) | 05:44 06:24 (WEA 4)

28 08:45(WEA3)|21:05 50 07:14 (WEA4)
08:17 (WEA 3) | 05:42 06:23 (WEA 4)

26 08:43(WEA3)|21:07 51 07:14 (WEA4)
08:18 (WEA 3) | 05:41 06:23 (WEA 4)

23 08:41(WEA3)|21:09 53 07:16 (WEA4)
08:20 (WEA 3) | 05:39 06:22 (WEA 4)

19 08:39 (WEA3)|21:10 54  07:16 (WEA4)
08:23 (WEA 3) | 05:37 06:21 (WEA 4)

13 08:36(WEA3)|21:12 55 07:16 (WEA4)
05:35 06:21 (WEA 4)

21:14 55 07:16 (WEA4)

05:34 06:21 (WEA 4)

21:15 55 07:16 (WEA4)

05:32 06:21 (WEA 4)

21:17 56 07:17 (WEA4)

05:31 06:20 (WEA 4)

21:18 57 07:17 (WEA4)

05:29 06:20 (WEA 4)

2120 57 07:17 (WEA4)

05:27 06:20 (WEA 4)

2121 58 07:18 (WEA4)

05:26 06:20 (WEA 4)

21:23 57 07:17 (WEA4)

05:25 06:20 (WEA 4)

21:25 58 07:18 (WEA4)

05:23 06:20 (WEA 4)

21:26 58 07:18 (WEA4)

05:22 06:20 (WEA 4)

21:27 58 07:18 (WEA4)

05:20 06:21 (WEA 4)

21:29 57 07:18 (WEA4)

05:19 06:20 (WEA 4)

21:30 58 07:18 (WEA4)

05:18 06:20 (WEA 4)

21:32 58 07:18 (WEA4)

05:17 06:20 (WEA 4)

21:33 58 07:18 (WEA4)

06:44 (WEA 4) | 05:16 06:20 (WEA 4)

13 06:57 (WEA4) | 21:34 58  07:18 (WEA4)
06:40 (WEA 4) | 05:15 06:20 (WEA 4)

21 07:01 (WEA4) | 21:36 58 07:18 (WEA4)
06:37 (WEA 4) | 05:13 06:21 (WEA 4)

26 07:03 (WEA4) |21:37 57 07:18 (WEA4)
06:34 (WEA 4) | 05:12 06:22 (WEA 4)

31 07:05(WEA4) |21:38 56 07:18 (WEA4)
05:11 06:22 (WEA 4)

21:40 56 07:18 (WEA4)

435 1645
zeit wie jahr):

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

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

15.09.2022 09:18 / 57 windPRO “

KOTT

CONSULTING ENGINEERS

1596

06:22 (WEA 4]
07:18 (WEA 4
06:22 (WEA 4
07:18 (WEA 4
06:22 (WEA 4
07:17 (WEA 4
06:23 (WEA 4
07:18 (WEA 4]
06:23 (WEA 4]
07:18 (WEA 4
06:23 (WEA 4
07:18 (WEA 4
06:23 (WEA 4
07:18 (WEA 4
06:24 (WEA 4
07:18 (WEA 4]
06:24 (WEA 4]
07:18 (WEA 4]
06:24 (WEA 4
07:18 (WEA 4
06:25 (WEA 4
07:18 (WEA 4
06:25 (WEA 4
07:18 (WEA 4]
06:25 (WEA 4]
07:18 (WEA 4]
06:26 (WEA 4
07:18 (WEA 4
06:26 (WEA 4
07:18 (WEA 4
06:26 (WEA 4
07:19 (WEA 4
06:27 (WEA 4]
07:19 (WEA 4]
06:27 (WEA 4
07:19 (WEA 4
06:27 (WEA 4
07:19 (WEA 4
06:27 (WEA 4
07:19 (WEA 4
06:27 (WEA 4
07:19 (WEA 4
06:28 (WEA 4
07:20 (WEA 4]
06:28 (WEA 4
07:20 (WEA 4
06:28 (WEA 4
07:20 (WEA 4
06:29 (WEA 4
07:21 (WEA 4]
06:28 (WEA 4
07:21 (WEA 4]
06:28 (WEA 4
07:20 (WEA 4
06:29 (WEA 4
07:21 (WEA 4
06:29 (WEA 4
07:22 (WEA 4
06:29 (WEA 4]
07:22 (WEA 4]
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Projekt:

R-2-2021-0491 WP am Standort Vechta

SHADOW - Kalender

Lizenzierter Anwender:

KOTTER Consulting Engineers GmbH & Co. KG
Bonifatiusstr. 400
DE-48432 Rheine
+49 5971 9710-31
André Raming / a.raming@koetter-consulting.com

Berechnet:

15.09.2022 08:06/3.5.587

Berechnung: Schattenwurfausbreitung GesamtbelastungSchattenrezeptor: SR-30 - SR-30, Westmark 4, 49377 Vechta

Annahmen fiir Schattenwurfberechnung

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

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

| August | September
06:29 (WEA 4) | 05:45 06:32 (WEA 4) | 06:36

53 07:22 (WEA4) | 21:22 54 07:26 (WEA 4) | 20:18 19
06:29 (WEA 4) | 05:47 06:33 (WEA 4) | 06:38

53 07:22 (WEA4) | 21:20 53 07:26 (WEA4) | 20:16 23
06:29 (WEA 4) | 05:48 06:33 (WEA 4) | 06:40

54 07:23 (WEA4) | 21:18 52 07:25(WEA4) | 20:13 26
06:29 (WEA 4) | 05:50 06:34 (WEA 4) | 06:42

54 07:23(WEA4) | 21:17 51  07:25(WEA4) | 20:11 28
06:30 (WEA 4) | 05:51 06:34 (WEA 4) | 06:43

54  07:24 (WEA4) | 21:15 49  07:23 (WEA 4) | 20:09 30
06:30 (WEA 4) | 05:53 06:35 (WEA 4) | 06:45

54 124 (WEA 4) [ 21:13 48  07:23 (WEA4) | 20:06 32
06:29 (WEA 4) | 05:55 06:35 (WEA 4) | 06:47

55 07:24 (WEA4) | 21:11 47 07:22 (WEA 4) | 20:04 33
06:29 (WEA 4) | 05:56 06:37 (WEA 4) | 06:48

55 07:24 (WEA4) | 21:09 44 07:21 (WEA 4) | 20:02 35
06:29 (WEA 4) | 05:58 06:38 (WEA 4) | 06:50

56 5(WEA4) | 21:07 42 07:20 (WEA4) | 19:59 35
06:29 (WEA 4) | 06:00 06:38 (WEA 4) | 06:52

56  07:25(WEA4) | 21:05 40  07:18 (WEA 4) | 19:57 35
06:29 (WEA 4) | 06:01 06:40 (WEA 4) | 06:53

56 07:25(WEA4) [ 21:03 37 07:17 (WEA4) | 19:55 35
06:29 (WEA 4) | 06:03 06:41 (WEA 4) | 06:55

57 07:26 (WEA4) | 21:01 34 07:15(WEA4) | 19:52 35
06:29 (WEA 4) | 06:05 06:43 (WEA 4) | 06:57

57  07:26 (WEA 4) | 20:59 30 07:13 (WEA4) | 19:50 35
06:30 (WEA 4) | 06:06 06:45 (WEA 4) | 06:58

57 07:27 (WEA4) | 20:57 25  07:10 (WEA 4) | 19:47 34
06:30 (WEA 4) | 06:08 06:48 (WEA 4) | 07:00

57  07:27 (WEA 4) | 20:55 19 07:07 (WEA 4) | 19:45 33
06:30 (WEA 4) | 06:10 06:53 (WEA 4) | 07:02

57 07:27 (WEA4) | 20:53 10  07:03 (WEA4) | 19:43 32
06:30 (WEA 4) | 06:11 | 07:03

57 07:27 (WEA 4) | 20:51 119:40 30
06:30 (WEA 4) | 06:13 | 07:05

57 07:27 (WEA4) | 20:49
06:29 (WEA 4) | 06:15
58 07:27 (WEA 4) | 20:47
06:30 (WEA 4) | 06:16
58 07:28 (WEA 4) | 20:45
06:30 (WEA 4) | 06:18
58 07:28 (WEA4) | 20:43
0 (WEA 4) | 06:20

19:38 27
7:07
9:35 25
7:08
9:33 21
7:10
9:31 15
7:12

58 07:28 (WEA 4) | 20:41 928 6
06:31 (WEA 4) | 06:21 7:14

57 07:28 (WEA 4) | 20:38 9:26 12
06:30 (WEA 4) | 06:23 7:15

58  07:28 (WEA 4) | 20:36 9:24 18
06:30 (WEA 4) | 06:25 7:17

58 0 921 22
06:31 (WEA 4) | 06:26 7:19

57 07:28 (WEA4) | 20:32
06:31 (WEA 4) | 06:28
07:28 (WEA 4) | 20:29

9:19 24
7:20
9:16 26
7:22
9:14 28
7:24
9:12 29
7:25
9:09 30

57

06:31 (WEA 4) | 06:30
57 07:28 (WEA 4) | 20:27
06:31 (WEA 4) | 06:31
56 07:27 (WEA 4) | 20:25
06:31 (WEA 4) | 06:33
56 07:27 (WEA 4) | 20:23
06:32 (WEA 4) | 06:35 08:22 (WEA 3)
55  07:27 (WEA4) | 20:20 13 08:35 (WEA 3)
| 456

HOHROROROROROROHOHLORORORO

Sonnenscheinstunden | 506 381

astr.max.mogl.Beschattung | 1742 | 648

|
|
|
|
|
|
|
|
|
|
|
|
|
|
8 (WEA 4) | 20:34 |
|
|
|
|
|
|
|
|
|
|
|
|
|
| 813

| Oktober

08:19 (WEA 3) | 07:27
08:38 (WEA 3) | 19:07
08:17 (WEA 3) | 07:29
08:40 (WEA 3) | 19:05
08:15 (WEA 3) | 07:31
08:41 (WEA 3) | 19:02
08:14 (WEA 3) | 07:32
08:42 (WEA 3) | 19:00
08:13 (WEA 3) | 07:34
08:43 (WEA 3) | 18:57
08:11 (WEA 3) | 07:36
08:43 (WEA 3) | 18:55
08:11 (WEA 3) | 07:38
08:44 (WEA 3) | 18:53
08:09 (WEA 3) | 07:39
08:44 (WEA 3) | 18:50
08:09 (WEA 3) | 07:41
08:44 (WEA 3) | 18:48
08:09 (WEA 3) | 07:43
08:44 (WEA 3) | 18:46
08:08 (WEA 3) | 07:45
08:43 (WEA 3) | 18:44
08:08 (WEA 3) | 07:46
08:43 (WEA 3) | 18:41
08:08 (WEA 3) | 07:48
08:43 (WEA 3) | 18:39
08:08 (WEA 3) | 07:50
08:42 (WEA 3) | 18:37
08:08 (WEA 3) | 07:52
08:41 (WEA 3) | 18:35
08:08 (WEA 3) | 07:53
08:40 (WEA 3) | 18:32
08:09 (WEA 3) | 07:55
08:39 (WEA 3) | 18:30
08:10 (WEA 3) | 07:57
08:37 (WEA 3) | 18:28
08:10 (WEA 3) | 07:59
08:35 (WEA 3) | 18:26
08:12 (WEA 3) | 08:01
08:33 (WEA 3) | 18:24
08:15 (WEA 3) | 08:02
08:30 (WEA 3) | 18:21
08:19 (WEA 3) | 08:04
08:25 (WEA 3) | 18:19
08:36 (WEA 2) | 08:06
08:48 (WEA 2) | 18:17
08:33 (WEA 2) | 08:08
08:51 (WEA 2) | 18:15
08:30 (WEA 2) | 07:10
08:52 (WEA 2) | 17:13
08:29 (WEA 2) | 07:12
08:53 (WEA 2) | 17:11
08:28 (WEA 2) | 07:13
08:54 (WEA 2) | 17:09
08:27 (WEA 2) | 07:15
08:55 (WEA 2) | 17:07
08:25 (WEA 2) | 07:17
08:54 (WEA 2) | 17:05
08:25 (WEA 2) | 07:19
08:55 (WEA 2) | 17:03
07:21
| 17:01
| 330

|

30
30
30
29
29
27
26
24
21
17

12

13
17
19
21
23
24
24
24
24
24
22
22
20
18
14

600

Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergegeben (!

Tag im Monat Sonnenaufgang  (SS:MM)

windPRO 3.5.587 by EMD International A/S, Tel. +45 69 16 48 50, d .com, dk

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

zeit wie

):

| Novembei Dezember

08:25 (WEA 2) | 07:23
5 (WEA 2) | 16:59
5 (WEA 2) | 07:25
5 (WEA 2) | 16:57
4 (WEA 2) | 07:26
4 (WEA 2) | 16:55
4 (WEA 2) | 07:28
3 (WEA 2) | 16:53
4 (WEA 2) | 07:30
08:53 (WEA 2) | 16:52
08:25 (WEA 2) | 07:32
08:52 (WEA 2) | 16:50
08:24 (WEA 2) | 07:34
08:50 (WEA 2) | 16:48
08:25 (WEA 2) | 07:36
08:49 (WEA 2) | 16:46
08:27 (WEA 2) | 07:38
08:48 (WEA 2) | 16:45
08:29 (WEA 2) | 07:39
08:46 (WEA 2) | 16:43
08:31 (WEA 2) | 07:41
08:43 (WEA 2) | 16:41

| 07:43

0
0
0
0
0
0
0
0

08:55 (WEA 1)
09:19 (WEA 1)

08:14 (WEA 1)
08:02 (WEA 1)
08:11 (WEA 1)

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

15.00202200:18/58  WINAPRO w
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Lizenzierter Anwender:

KOTTER Consulting Engineers GmbH & Co. KG

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

André Raming / a.raming@koetter-consulting.com

Berechnet:

15.09.2022 08:06/3.5.587

Berechnung: Schattenwurfausbreitung GesamtbelastungSchattenrezeptor: SR-31 - SR-31, Forsterweg 1, 49377 Vechta
Annahmen fiir Schattenwurfberechnung
Die dargestellten Zeiten sind die astronomisch maximal mégliche Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint téglich von Sonnenauf- bis -untergang
Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb

|Januar

1] 08:40
| 16:22 7

2| 08:40
| 16:23 8

3| 08:39
| 16:25 9

4| 08:39
| 16:26 10

5] 08:39
| 16:27 12

6| 08:38
| 16:28 13

7 08:38
| 16:30 14

8 08:38
| 16:31 14

9| 08:37
| 16:32 15

10 | 08:37
|16:3¢ 15

11| 08:36
| 16:35 15

12 | 08:35
|16:37 16

13 | 08:34
| 16:38 15

14 | 08:34
|16:40 19

15 | 08:33
| 16:41 24

16 | 08:32
|16:43 25

17 | 08:31
| 16:45 25

18 | 08:30
| 16:46 25

19 | 08:29
|16:48 25

20 | 08:28
| 16:50 24

21| 08:27
|16:51 23

22| 08:26
| 16:53 23

23| 08:24
| 16:55 24

24 | 08:23
| 16:57 23

25 | 08:22
| 16:59 23

26 | 08:20
|17:00 23

27| 08:19
| 17:02 22

28| 08:18
| 17:04 22

29 | 08:16
| 17:06 20

30 | 08:15
| 17:08 17

31 08:13
|17:10 14

Sonnenscheinstunden | 255
astr.max.mogl.Beschattung | 564

| Februar

09:12 (WEA 1) | 08:11
09:19 (WEA 1) | 17:12
09:12 (WEA 1) | 08:10
09:20 (WEA 1) | 17:13
09:11 (WEA 1) | 08:08
09:20 (WEA 1) | 17:15
09:11 (WEA 1) | 08:07
09:21 (WEA 1) | 17:17
09:11 (WEA 1) | 08:05
09:23 (WEA 1) | 17:19
09:10 (WEA 1) | 08:03
09:23 (WEA 1) | 17:21
09:09 (WEA 1) | 08:01
09:23 (WEA 1) | 17:23
09:10 (WEA 1) | 07:59
09:24 (WEA 1) | 17:25
09:10 (WEA 1) | 07:58
09:25 (WEA 1) | 17:27
09:10 (WEA 1) | 07:56
09:25 (WEA 1) | 17:29
09:11 (WEA 1) | 07:54
09:26 (WEA 1) | 17:31
09:11 (WEA 1) | 07:52
09:27 (WEA 1) | 17:33
09:12 (WEA 1) | 07:50
09:27 (WEA 1) | 17:35
09:06 (WEA 2) | 07:48
09:27 (WEA 1) | 17:36
09:04 (WEA 2) | 07:46
09:28 (WEA 1) | 17:38
09:03 (WEA 2) | 07:44
09:28 (WEA 1) | 17:40
09:02 (WEA 2) | 07:42
09:27 (WEA 1) | 17:42
09:02 (WEA 2) | 07:40
09:27 (WEA 1) | 17:44
09:02 (WEA 2) | 07:38
09:27 (WEA 1) | 17:46
09:02 (WEA 2) | 07:36
09:26 (WEA 1) | 17:48
09:01 (WEA 2) | 07:34
09:24 (WEA 1) | 17:50
09:02 (WEA 2) | 07:32
09:25 (WEA 3) | 17:52
09:02 (WEA 2) | 07:30
09:26 (WEA 3) | 17:54
09:02 (WEA 2) | 07:27
09:25 (WEA 3) | 17:55
09:03 (WEA 2) | 07:25
09:26 (WEA 3) | 17:57
09:03 (WEA 2) | 07:23
09:26 (WEA 3) | 17:59
09:04 (WEA 2) | 07:21
09:26 (WEA 3) | 18:01
09:04 (WEA 2) | 07:19
09:26 (WEA 3) | 18:03
09:05 (WEA 2) |
09:25 (WEA 3) |
09:07 (WEA 2) |
09:24 (WEA 3) |
09:09 (WEA 2) |
09:23 (WEA 3) |

| 276

|

10

14

17

20

23

26

29

30

31

31

32

32

32

31

30

30

40

48

48

48

44

36

36

38

39

844

| Mérz
| 07:16
| 18:05
08:37 (WEA 4) | 07:14
08:41 (WEA 4) | 18:07
08:35 (WEA 4) | 07:12
08:45 (WEA 4) | 18:09
08:33 (WEA 4) | 07:10
08:47 (WEA 4) | 18:10
08:31 (WEA 4) | 07:07
08:48 (WEA 4) | 18:12
08:29 (WEA 4) | 07:05
08:49 (WEA 4) | 18:14
08:27 (WEA 4) | 07:03
08:50 (WEA 4) | 18:16
08:25 (WEA 4) | 07:01
08:51 (WEA 4) | 18:18
08:23 (WEA 4) | 06:58
08:52 (WEA 4) | 18:20
08:23 (WEA 4) | 06:56
08:53 (WEA 4) | 18:21
08:22 (WEA 4) | 06:54
08:53 (WEA 4) | 18:23
08:22 (WEA 4) | 06:51
08:53 (WEA 4) | 18:25
08:22 (WEA 4) | 06:49
08:54 (WEA 4) | 18:27
08:22 (WEA 4) | 06:47
08:54 (WEA 4) | 18:29
08:22 (WEA 4) | 06:44
08:54 (WEA 4) | 18:30
08:22 (WEA 4) | 06:42
08:53 (WEA 4) | 18:32
08:23 (WEA 4) | 06:40
08:53 (WEA 4) | 18:34
08:23 (WEA 4) | 06:37
08:53 (WEA 4) | 18:36
08:08 (WEA 5) | 06:35
08:52 (WEA 4) | 18:38
08:05 (WEA 5) | 06:32
08:51 (WEA 4) | 18:39
08:01 (WEA 5) | 06:30
08:49 (WEA 4) | 18:41
08:00 (WEA 5) | 06:28
08:48 (WEA 4) | 18:43
07:58 (WEA 5) | 06:25
08:46 (WEA 4) | 18:45
07:57 (WEA 5) | 06:23
08:43 (WEA 4) | 18:46
07:55 (WEA 5) | 06:21
08:31 (WEA 5) | 18:48
07:55 (WEA 5) | 06:18
08:31 (WEA 5) | 18:50
07:54 (WEA 5) | 06:16
08:32 (WEA 5) | 18:52
07:54 (WEA 5) | 06:13
08:33 (WEA 5) | 18:54
| 07:11
| 19:55
| 07:09
| 19:57
| 07:06
| 19:59
| 367
|

| April

07:52 (WEA 5) | 07:04

40

08:32 (WEA 5) | 20:01

07:52 (WEA 5) | 07:02

41

08:33 (WEA 5) | 20:02

07:52 (WEA 5) | 06:59

41

08:33 (WEA 5) | 20:04

07:51 (WEA 5) | 06:57

41

08:32 (WEA 5) | 20:06

07:51 (WEA 5) | 06:55

41

08:32 (WEA 5) | 20:08

07:52 (WEA 5) | 06:52

40

08:32 (WEA 5) | 20:09

07:51 (WEA 5) | 06:50

40

08:31 (WEA 5) | 20:11

07:51 (WEA 5) | 06:48

40

08:31 (WEA 5) | 20:13

07:52 (WEA 5) | 06:45

38

08:30 (WEA 5) | 20:15

07:52 (WEA 5) | 06:43

37

08:29 (WEA 5) | 20:16

07:53 (WEA 5) | 06:41

35

08:28 (WEA 5) | 20:18

07:54 (WEA 5) | 06:38

33

08:27 (WEA 5) | 20:20

07:54 (WEA 5) | 06:36

30

08:24 (WEA 5) | 20:22

07:56 (WEA 5) | 06:34

27

08:23 (WEA 5) | 20:24

07:57 (WEA 5) | 06:32

23

08:20 (WEA 5) | 20:25

08:00 (WEA 5) | 06:29

08:17 (WEA 5) | 20:27

08:06 (WEA 5) | 06:27
5 08:11 (WEA5) | 20:29

569

| 06:25
| 20:31
| 06:23
| 20:32
| 06:21
| 20:34
| 06:18
| 20:36
| 06:16
| 20:38
| 06:14
| 20:39
| 06:12
| 20:41
| 06:10
| 20:43
| 06:08
| 20:45
| 06:06
| 20:46
| 06:04
| 20:48
| 06:01
| 20:50
| 05:59
| 20:52
|
|
| 418
|

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

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

Tag im Monat Sonnenaufgang  (SS:MM)
Sonnenuntergang (SS:MM) Minuten mit Schatten
windPRO 3.5.587 by EMD International A/S, Tel. +45 69 16 48 50, d

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

15.00202209:18/59  WiNdPRO ‘
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SHADOW - Kalender

KOTTER

CONSULTING ENGINEERS

Seite 95 von 191 zum Bericht R-2-2021-0491.04

Lizenzierter Anwender:
KOTTER Consulting Engineers GmbH & Co. KG
Bonifatiusstr. 400
DE-48432 Rheine
+49 5971 9710-31
André Raming / a.raming@koetter-consulting.com

Berechnet:

15.09.2022 08:06/3.5.587

Berechnung: Schattenwurfausbreitung GesamtbelastungSchattenrezeptor: SR-31 - SR-31, Forsterweg 1, 49377 Vechta

Annahmen fiir Schattenwurfberechnung

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

| November

30
29
26
23
20
17

13

20
21
2
23
23
23
2
23
23
2
25
2
25
2

24

15

602

| Dezember

07:52 (WEA 4) | 08:15
08:22 (WEA 4) | 16:17
07:53 (WEA 4) | 08:17
08:22 (WEA 4) | 16:16
07:55 (WEA 4) | 08:18
08:21 (WEA 4) | 16:16
07:57 (WEA 4) | 08:20
08:20 (WEA 4) | 16:15
07:59 (WEA 4) | 08:21
08:19 (WEA 4) | 16:15
08:01 (WEA 4) | 08:22
08:18 (WEA 4) | 16:14
08:03 (WEA 4) | 08:24
08:16 (WEA 4) | 16:14
08:05 (WEA 4) | 08:25
08:14 (WEA 4) | 16:13
08:07 (WEA 4) | 08:26
08:11 (WEA 4) | 16:13
| 08:27
| 16:13
08:39 (WEA 2) | 08:28
08:54 (WEA 3) | 16:12
08:38 (WEA 2) | 08:29
08:55 (WEA 3) | 16:12
08:37 (WEA 2) | 08:30
08:57 (WEA 3) | 16:12
08:36 (WEA 2) | 08:31
08:57 (WEA 3) | 16:12
08:36 (WEA 2) | 08:32
08:58 (WEA 3) | 16:12
08:36 (WEA 2) | 08:33
08:59 (WEA 3) | 16:12
08:36 (WEA 2) | 08:34
08:59 (WEA 3) | 16:13
08:36 (WEA 2) | 08:35
08:59 (WEA 3) | 16:13
08:36 (WEA 2) | 08:36
09:00 (WEA 3) | 16:13
08:37 (WEA 2) | 08:36
09:00 (WEA 3) | 16:13
08:37 (WEA 2) | 08:37
09:00 (WEA 1) | 16:14
08:38 (WEA 2) | 08:37
09:02 (WEA 1) | 16:14
08:39 (WEA 2) | 08:38
09:04 (WEA 1) | 16:15
08:40 (WEA 2) | 08:38
09:05 (WEA 1) | 16:15
08:40 (WEA 2) | 08:39
09:05 (WEA 1) | 16:16
08:41 (WEA 2) | 08:39
09:06 (WEA 1) | 16:17
08:43 (WEA 2) | 08:39
09:07 (WEA 1) | 16:17
08:46 (WEA 2) | 08:39
09:07 (WEA 1) | 16:18
08:52 (WEA 1) | 08:40
09:07 (WEA 1) | 16:19
08:53 (WEA 1) | 08:40
09:08 (WEA 1) | 16:20
| 08:40
| 16:21
|

|August | September | Oktober
| 05:45 | 06:36 | 07:27 08:33 (WEA 5) | 07:23
|21:22 | 20:18 [19:07 32 09:05 (WEA5) | 16:59
| 05:47 | 06:38 | 07:29 08:32 (WEA 5) | 07:25
|21:20 | 20:16 [19:05 34  09:06 (WEA5) | 16:57
| 05:48 | 06:40 | 07:31 08:30 (WEA 5) | 07:26
|21:18 | 20:13 [19:02 36  09:06 (WEA5) | 16:55
| 05:50 | 06:42 | 07:32 08:29 (WEA 5) | 07:28
|21:17 | 20:11 [19:00 38  09:07 (WEA5) | 16:53
| 05:51 | 06:43 | 07:34 08:29 (WEA 5) | 07:30
| 21:15 | 20:09 | 18:57 38  09:07 (WEA5) | 16:52
| 05:53 | 06:45 | 07:36 08:28 (WEA 5) | 07:32
|21:13 | 20:06 | 18:55 40  09:08 (WEA 5) | 16:50
| 05:55 | 06:47 | 07:38 08:27 (WEA 5) | 07:34
|21:11 | 20:04 | 18:53 40  09:07 (WEA5) | 16:48
| 05:56 | 06:48 | 07:39 08:26 (WEA 5) | 07:36
|21:09 | 20:02 | 18:50 41 09:07 (WEA5) | 16:46
| 05:58 | 06:50 | 07:41 08:26 (WEA 5) | 07:38
|21:07 | 19:59 | 18:48 41  09:07 (WEA5) | 16:45
| 06:00 | 06:52 | 07:43 08:26 (WEA 5) | 07:39
| 21:05 | 19:57 | 18:46 41 09:07 (WEA5) | 16:43
| 06:01 | 06:53 | 07:45 08:26 (WEA 5) | 07:41
|21:03 | 19:55 | 18:44 41 09:07 (WEA5) | 16:41
| 06:03 | 06:55 | 07:46 08:26 (WEA 5) | 07:43
|21:02 | 19:52 | 18:41 41 09:07 (WEA5) | 16:40
| 06:05 | 06:57 | 07:48 08:26 (WEA 5) | 07:45
|21:00 | 19:50 | 18:39 39  09:05 (WEA5) | 16:38
| 06:06 | 06:58 | 07:50 08:26 (WEA 5) | 07:47
|20:57 | 19:47 |18:37 39 09:05 (WEA5) | 16:37
| 06:08 | 07:00 | 07:52 08:26 (WEA 5) | 07:49
| 20:55 | 19:45 | 18:35 38  09:04 (WEA5) | 16:35
| 06:10 | 07:02 | 07:54 08:27 (WEA 5) | 07:50
[20:53 [ 19:43 |18:32 36  09:03 (WEA5) | 16:34
| 06:11 | 07:03 | 07:55 08:28 (WEA 5) | 07:52
|20:51 | 19:40 |18:30 34  09:02 (WEA5) | 16:32
| 06:13 | 07:05 | 07:57 08:29 (WEA 5) | 07:54
| 20:49 | 19:38 | 18:28 45  09:15 (WEA4) | 16:31
| 06:15 | 07:07 | 07:59 08:30 (WEA 5) | 07:56
|20:47 | 19:36 | 18:26 48  09:18 (WEA 4) | 16:29
| 06:16 | 07:08 | 08:01 08:32 (WEA 5) | 07:57
| 20:45 [ 19:33 | 18:24 48 09:20 (WEA 4) | 16:28
| 06:18 | 07:10 | 08:03 08:33 (WEA 5) | 07:59
|20:43  [19:31 | 18:21 48  09:21 (WEA4) | 16:27
| 06:20 | 07:12 | 08:04 08:35 (WEA 5) | 08:01
|20:41 | 19:28 | 18:19 44  09:21 (WEA 4) | 16:26
| 06:21 | 07:14 | 08:06 08:39 (WEA 5) | 08:03
|20:38 [ 19:26 | 18:17 38 09:22 (WEA4) | 16:25
| 06:23 | 07:15 | 08:08 08:53 (WEA 4) | 08:04
|20:36 | 19:24 | 18:15 29  09:22 (WEA 4) | 16:23
| 06:25 | 07:17 | 07:10 07:52 (WEA 4) | 08:06
|20:34 [ 19:21 [17:13 31 08:23 (WEA4) | 16:22
| 06:26 | 07:19 | 07:12 07:52 (WEA 4) | 08:08
120:32 [ 19:19 [17:11 31 08:23 (WEA4) | 16:21
| 06:28 | 07:20 08:43 (WEA 5) | 07:14 07:52 (WEA 4) | 08:09
]20:29  |19:16 14  08:57 (WEAS5)|17:09 31  08:23 (WEA4) | 16:20
| 06:30 | 07:22 08:40 (WEA 5) | 07:15 07:51 (WEA 4) | 08:11
[20:27  |19:14 21 09:01 (WEAS5) [ 17:07 32  08:23 (WEA4) | 16:19
| 06:31 | 07:24 08:37 (WEA 5) | 07:17 07:51 (WEA 4) | 08:12
|20:25  [19:12 25 09:02 (WEAS5) | 17:05 ~ 32  08:23 (WEA4) | 16:19
| 06:33 | 07:25 08:35 (WEA 5) | 07:19 07:52 (WEA 4) | 08:14
[20:23  [19:09 29  09:04 (WEAS) | 17:03 31  08:23 (WEA4) | 16:18
|06:35 | | 07:21 07:52 (WEA 4) |
[20:20 | | 17:01 31 08:23(WEA4) |
| 456 | 381 | 330 |
astr.max.mogl.Beschattung | | | 89 | 1168 |
Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergegeben (! zeit wie

Tag im Monat Sonnenaufgang  (SS:MM)

Sonnenuntergang (SS:MM)

windPRO 3.5.587 by EMD International A/S, Tel. +45 69 16 48 50,

Minuten mit Schatten

Zeitpunkt (SS:MM) Schattenanfang

Zeitpunkt (SS:MM) Schattenende

.com,

):

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

16
15

15

163

08:53 (WEA 1)
09:09 (WEA 1)
08:53 (WEA 1)
09:08 (WEA 1)
08:54 (WEA 1)
09:09 (WEA 1)
08:54 (WEA 1)
09:09 (WEA 1)
08:56 (WEA 1)
09:09 (WEA 1)
08:56 (WEA 1)
09:09 (WEA 1)
08:57 (WEA 1)
09:09 (WEA 1)
08:59 (WEA 1)
09:09 (WEA 1)
09:00 (WEA 1)
09:09 (WEA 1)
09:01 (WEA 1)
09:09 (WEA 1)
09:02 (WEA 1)
09:09 (WEA 1)
09:03 (WEA 1)
09:09 (WEA 1)
09:04 (WEA 1)
09:08 (WEA 1)
09:05 (WEA 1)
09:08 (WEA 1)
09:06 (WEA 1)
09:08 (WEA 1)
09:07 (WEA 1)
09:08 (WEA 1)

09:13 (WEA 1)
09:15 (WEA 1)
09:13 (WEA 1)
09:16 (WEA 1)
09:12 (WEA 1)
09:16 (WEA 1)
09:12 (WEA 1)
09:17 (WEA 1)

15.00202209:8/60  WINAPRO w
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Lizenzierter Anwender:

KOTTER Consulting Engineers GmbH & Co. KG

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

André Raming / a.raming@koetter-consulting.com

Berechnet:

15.09.2022 08:06/3.5.587

Berechnung: Schattenwurfausbreitung GesamtbelastungSchattenrezeptor: SR-32 - SR-32, Forsterweg 2, 49377 Vechta
Annahmen fiir Schattenwurfberechnung
Die dargestellten Zeiten sind die astronomisch maximal mégliche Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint téglich von Sonnenauf- bis -untergang
Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb

|Januar

1] 08:40
| 16:22 7

2| 08:40
| 16:23 8

3| 08:39
| 16:25 9

4| 08:39
| 16:26 10

5] 08:39
116:27 11

6 | 08:39
| 16:28 13

7 08:38
| 16:30 14

8 08:38
| 16:31 14

9| 08:37
| 16:32 14

10 | 08:37
|16:3¢ 15

11| 08:36
|16:35 14

12 | 08:35
|16:37 16

13 | 08:34
|16:38 21

14 | 08:34
| 16:40 22

15 | 08:33
| 16:41 23

16 | 08:32
|16:43 23

17 | 08:31
| 16:45 23

18 | 08:30
| 16:46 23

19 | 08:29
| 16:48 22

20 | 08:28
|16:50 21

21| 08:27
| 16:51 22

22| 08:26
| 16:53 22

23| 08:24
| 16:55 21

24 | 08:23
| 16:57 22

25 | 08:22
| 16:59 20

26 | 08:20
| 17:00 19

27| 08:19
| 17:02 17

28| 08:18
| 17:04 14

29 | 08:16
| 17:06 9

30 | 08:15
| 17:08 4

31 08:13
| 17:10 9

Sonnenscheinstunden | 255
astr.max.mogl.Beschattung | 502

| Februar

09:12 (WEA 1) | 08:11
09:19 (WEA 1) | 17:12
09:12 (WEA 1) | 08:10
09:20 (WEA 1) | 17:13
09:11 (WEA 1) | 08:08
09:20 (WEA 1) | 17:15
09:11 (WEA 1) | 08:07
09:21 (WEA 1) | 17:17
09:11 (WEA 1) | 08:05
09:22 (WEA 1) | 17:19
09:10 (WEA 1) | 08:03
09:23 (WEA 1) | 17:21
09:09 (WEA 1) | 08:01
09:23 (WEA 1) | 17:23
09:10 (WEA 1) | 08:00
09:24 (WEA 1) | 17:25
09:10 (WEA 1) | 07:58
09:24 (WEA 1) | 17:27
09:10 (WEA 1) | 07:56
09:25 (WEA 1) | 17:29
09:12 (WEA 1) | 07:54
09:26 (WEA 1) | 17:31
09:07 (WEA 2) | 07:52
09:26 (WEA 1) | 17:33
09:05 (WEA 2) | 07:50
09:26 (WEA 1) | 17:35
09:04 (WEA 2) | 07:48
09:26 (WEA 1) | 17:36
09:03 (WEA 2) | 07:46
09:26 (WEA 1) | 17:38
09:03 (WEA 2) | 07:44
09:26 (WEA 1) | 17:40
09:02 (WEA 2) | 07:42
09:25 (WEA 1) | 17:42
09:02 (WEA 2) | 07:40
09:25 (WEA 1) | 17:44
09:02 (WEA 2) | 07:38
09:24 (WEA 1) | 17:46
09:03 (WEA 2) | 07:36
09:24 (WEA 3) | 17:48
09:02 (WEA 2) | 07:34
09:24 (WEA 3) | 17:50
09:03 (WEA 2) | 07:32
09:25 (WEA 3) | 17:52
09:04 (WEA 2) | 07:30
09:25 (WEA 3) | 17:54
09:03 (WEA 2) | 07:27
09:25 (WEA 3) | 17:55
09:05 (WEA 2) | 07:25
09:25 (WEA 3) | 17:57
09:05 (WEA 2) | 07:23
09:24 (WEA 3) | 17:59
09:07 (WEA 2) | 07:21
09:24 (WEA 3) | 18:01
09:08 (WEA 2) | 07:19
09:22 (WEA 3) | 18:03
09:09 (WEA 2) |
09:20 (WEA 3) |
08:42 (WEA 4) |
08:46 (WEA 4) |
08:40 (WEA 4) |
08:49 (WEA 4) |

| 276

|

12

15

18

21

24

26

28

28

28

28

28

28

36

41

43

43

44

43

41

33

34

35

35

36

36

36

36

35

891

| Mérz

08:38 (WEA 4) | 07:16
08:50 (WEA 4) | 18:05
08:37 (WEA 4) | 07:14
08:52 (WEA 4) | 18:07
08:35 (WEA 4) | 07:12
08:53 (WEA 4) | 18:09
08:33 (WEA 4) | 07:10
08:54 (WEA 4) | 18:10
08:31 (WEA 4) | 07:07
08:55 (WEA 4) | 18:12
08:29 (WEA 4) | 07:05
08:55 (WEA 4) | 18:14
08:28 (WEA 4) | 07:03
08:56 (WEA 4) | 18:16
08:28 (WEA 4) | 07:01
08:56 (WEA 4) | 18:18
08:28 (WEA 4) | 06:58
08:56 (WEA 4) | 18:20
08:28 (WEA 4) | 06:56
08:56 (WEA 4) | 18:21
08:28 (WEA 4) | 06:54
08:56 (WEA 4) | 18:23
08:28 (WEA 4) | 06:51
08:56 (WEA 4) | 18:25
08:18 (WEA 5) | 06:49
08:56 (WEA 4) | 18:27
08:14 (WEA 5) | 06:47
08:55 (WEA 4) | 18:29
08:12 (WEA 5) | 06:44
08:55 (WEA 4) | 18:30
08:11 (WEA 5) | 06:42
08:54 (WEA 4) | 18:32
08:09 (WEA 5) | 06:40
08:53 (WEA 4) | 18:34
08:08 (WEA 5) | 06:37
08:51 (WEA 4) | 18:36
08:07 (WEA 5) | 06:35
08:48 (WEA 4) | 18:38
08:07 (WEA 5) | 06:32
08:40 (WEA 5) | 18:39
08:05 (WEA 5) | 06:30
08:39 (WEA 5) | 18:41
08:05 (WEA 5) | 06:28
08:40 (WEA 5) | 18:43
08:05 (WEA 5) | 06:25
08:40 (WEA 5) | 18:45
08:05 (WEA 5) | 06:23
08:41 (WEA 5) | 18:46
08:04 (WEA 5) | 06:21
08:40 (WEA 5) | 18:48
08:04 (WEA 5) | 06:18
08:40 (WEA 5) | 18:50
08:04 (WEA 5) | 06:16
08:40 (WEA 5) | 18:52
08:05 (WEA 5) | 06:13
08:40 (WEA 5) | 18:54

| April

08:04 (WEA 5) | 07:04

34

08:38 (WEA 5) | 20:01

08:05 (WEA 5) | 07:02

33

08:38 (WEA 5) | 20:02

08:06 (WEA 5) | 06:59

31

08:37 (WEA 5) | 20:04

08:06 (WEA 5) | 06:57

29

08:35 (WEA 5) | 20:06

08:07 (WEA 5) | 06:55

27

08:34 (WEA 5) | 20:08

08:09 (WEA 5) | 06:52

23

08:32 (WEA 5) | 20:09

08:10 (WEA 5) | 06:50

08:29 (WEA 5) | 20:11

08:14 (WEA 5) | 06:48

208

08:26 (WEA 5) | 20:13

| 06:45
| 20:15
| 06:43
| 20:16
| 06:41
| 20:18
| 06:38
| 20:20
| 06:36
| 20:22
| 06:34
| 20:24

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

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

Tag im Monat Sonnenaufgang  (SS:MM)
Sonnenuntergang (SS:MM) Minuten mit Schatten
windPRO 3.5.587 by EMD International A/S, Tel. +45 69 16 48 50, d

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

15.09.2022 09:18 / 61 windPRO ‘
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Lizenzierter Anwender:
KOTTER Consulting Engineers GmbH & Co. KG
Bonifatiusstr. 400
DE-48432 Rheine
+49 5971 9710-31
André Raming / a.raming@koetter-consulting.com

Berechnet:

15.09.2022 08:06/3.5.587

Berechnung: Schattenwurfausbreitung GesamtbelastungSchattenrezeptor: SR-32 - SR-32, Forsterweg 2, 49377 Vechta
Annahmen fiir Schattenwurfberechnung
Die dargestellten Zeiten sind die astronomisch maximal mégliche Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint téglich von Sonnenauf- bis -untergang
Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb

| Juli
1 05:07
| 21:55
2] 05:08
| 21:55
3| 05:09
| 21:54
4| 05:09
| 21:54
5] 05:10
| 21:53
6| 05:11
| 21:53
7] 05:12
| 21:52

8 05:13
| 21:52
9| 05:14
| 21:51

10 | 05:15
| 21:50
11| 05:16
| 21:49

12 | 05:17
| 21:48
13| 05:18
| 21:48

14 | 05:19
| 21:47

15 | 05:21
| 21:46

16 | 05:22
| 21:44

17 | 05:23
| 21:43

18 | 05:24
| 21:42

19 | 05:26
| 21:41

20 | 05:27
| 21:40
21| 05:28
| 21:39

22 | 05:30
| 21:37
23| 05:31
| 21:36
24| 05:33
| 21:34

25 | 05:34
| 21:33

26 | 05:36
| 21:32
27| 05:37
| 21:30

28 | 05:39
| 21:28

29 | 05:40
| 21:27
30 | 05:42
| 21:25

31 05:43
| 21:24
Sonnenscheinstunden | 506

astr.max.mogl.Beschattung |

| August

| SeptembefOktober
| 06:36 | 07:27
| 20:18 | 19:07
| 06:38 | 07:29
| 20:16 | 19:05
| 06:40 | 07:31
| 20:13 | 19:02
| 06:42 | 07:32
| 20:11 | 19:00
| 06:43 | 07:34
| 20:09 | 18:57
| 06:45 | 07:36
| 20:06 | 18:55
| 06:47 | 07:38
| 20:04 | 18:53
| 06:48 | 07:39
| 20:02 | 18:50
] 06:50 | 07:41
| 19:59 | 18:48
| 06:52 | 07:43
|19:57 | 18:46
| 06:53 | 07:45
| 19:55 | 18:44
| 06:55 | 07:46
| 19:52 | 18:41
| 06:57 | 07:48
| 19:50 | 18:39
| 06:58 | 07:50
| 19:47 | 18:37
| 07:00 | 07:52
| 19:45 | 18:35
| 07:02 | 07:54
| 19:43 | 18:32
| 07:03 | 07:55
| 19:40 | 18:30
| 07:05 | 07:57
|19:38 | 18:28
| 07:07 | 07:59
119:36 | 18:26
| 07:08 | 08:01
| 19:33 | 18:24
| 07:10 | 08:03
119:31 | 18:21
|07:12 | 08:04
| 19:28 | 18:19
| 07:14 | 08:06
|19:26 | 18:17
| 07:15 | 08:08
| 19:24 | 18:15
|07:17 | 07:10
|19:21 | 17:13
| 07:19 | 07:12
119:19 | 17:11
| 07:20 | 07:14
|19:16 | 17:09
| 07:22 | 07:15
|19:14 | 17:07
| 07:24 | 07:17
119:12 | 17:05
| 07:25 | 07:19
119:09 | 17:03
| | 07:21
| | 17:01
| 381 | 330
| |

16

21

25

27

29

31

33

35

35

36

36

36

36

36

35

34

38

42

43

43

43

42

40

34

28

28

889

| November

| 07:23

| 16:59 28
| 07:25

| 16:57 28
| 07:26

| 16:55 28
| 07:28

| 16:53 27

08:53 (WEA 5) | 07:30
09:00 (WEA 5) | 16:52
08:49 (WEA 5) | 07:32
09:05 (WEA 5) | 16:50
08:45 (WEA 5) | 07:34
09:06 (WEA 5) | 16:48
08:43 (WEA 5) | 07:36
09:08 (WEA 5) | 16:46
08:42 (WEA 5) | 07:38
09:09 (WEA 5) | 16:45
08:41 (WEA 5) | 07:39
09:10 (WEA 5) | 16:43
08:40 (WEA 5) | 07:41
09:11 (WEA 5) | 16:41
08:39 (WEA 5) | 07:43
09:12 (WEA 5) | 16:40
08:37 (WEA 5) | 07:45
09:12 (WEA 5) | 16:38
08:37 (WEA 5) | 07:47
09:12 (WEA 5) | 16:37
08:36 (WEA 5) | 07:49
09:12 (WEA 5) | 16:35
08:36 (WEA 5) | 07:50
09:12 (WEA 5) | 16:34
08:36 (WEA 5) | 07:52
09:12 (WEA 5) | 16:32
08:36 (WEA 5) | 07:54
09:12 (WEA 5) | 16:31
08:36 (WEA 5) | 07:56
09:12 (WEA 5) | 16:29
08:36 (WEA 5) | 07:57
09:11 (WEA 5) | 16:28
08:37 (WEA 5) | 07:59
09:11 (WEA 5) | 16:27
08:36 (WEA 5) | 08:01
09:15 (WEA 4) | 16:26
08:37 (WEA 5) | 08:03
09:19 (WEA 4) | 16:25
08:38 (WEA 5) | 08:04
09:21 (WEA 4) | 16:23
07:39 (WEA 5) | 08:06
08:22 (WEA 4) | 16:22
07:40 (WEA 5) | 08:08
08:23 (WEA 4) | 16:21
07:42 (WEA 5) | 08:09
08:24 (WEA 4) | 16:20
07:45 (WEA 5) | 08:11
08:25 (WEA 4) | 16:19
07:49 (WEA 5) | 08:12
08:25 (WEA 4) | 16:19
07:58 (WEA 4) | 08:14
08:26 (WEA 4) | 16:18
07:58 (WEA 4) |
08:26 (WEA 4) |

| 263

|

26

24

21

20

22

21

22

22

21

22

23

23

24

24

22

21

604

| Dezember

07:58 (WEA 4) | 08:15
08:26 (WEA 4) | 16:17
07:58 (WEA 4) | 08:17
08:26 (WEA 4) | 16:16
07:58 (WEA 4) | 08:18
08:26 (WEA 4) | 16:16
07:58 (WEA 4) | 08:20
08:25 (WEA 4) | 16:15
07:59 (WEA 4) | 08:21
08:25 (WEA 4) | 16:15
08:01 (WEA 4) | 08:22
08:25 (WEA 4) | 16:14
08:03 (WEA 4) | 08:24
08:24 (WEA 4) | 16:14
08:05 (WEA 4) | 08:25
08:23 (WEA 4) | 16:13
08:07 (WEA 4) | 08:26
08:22 (WEA 4) | 16:13
08:09 (WEA 4) | 08:27
08:21 (WEA 4) | 16:13
08:11 (WEA 4) | 08:28
08:19 (WEA 4) | 16:12
08:13 (WEA 4) | 08:29
08:17 (WEA 4) | 16:12
08:41 (WEA 2) | 08:30
08:52 (WEA 3) | 16:12
08:39 (WEA 2) | 08:31
08:54 (WEA 3) | 16:12
08:38 (WEA 2) | 08:32
08:56 (WEA 3) | 16:12
08:38 (WEA 2) | 08:33
08:57 (WEA 3) | 16:12
08:38 (WEA 2) | 08:34
08:58 (WEA 3) | 16:13
08:37 (WEA 2) | 08:35
08:59 (WEA 3) | 16:13
08:38 (WEA 2) | 08:36
08:59 (WEA 3) | 16:13
08:38 (WEA 2) | 08:36
09:00 (WEA 3) | 16:13
08:38 (WEA 2) | 08:37
09:00 (WEA 3) | 16:14
08:39 (WEA 2) | 08:37
09:00 (WEA 3) | 16:14
08:39 (WEA 2) | 08:38
09:01 (WEA 1) | 16:15
08:40 (WEA 2) | 08:38
09:03 (WEA 1) | 16:15
08:40 (WEA 2) | 08:39
09:03 (WEA 1) | 16:16
08:41 (WEA 2) | 08:39
09:05 (WEA 1) | 16:17
08:42 (WEA 2) | 08:39
09:06 (WEA 1) | 16:17
08:44 (WEA 2) | 08:39
09:06 (WEA 1) | 16:18
08:45 (WEA 2) | 08:40
09:06 (WEA 1) | 16:19
08:48 (WEA 2) | 08:40
09:07 (WEA 1) | 16:20
| 08:40
| 16:21
| 240
|

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

Zeitpunkt (SS:MM) Schattenanfang

Zeitpunkt (SS:MM) Schattenende

Tag im Monat Sonnenaufgang  (SS:MM)
Sonnenuntergang (SS:MM) Minuten mit Schatten
windPRO 3.5.587 by EMD International A/S, Tel. +45 69 16 48 50, d

.com, wir dk

174

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

08:54 (WEA 1)
09:08 (WEA 1)
08:53 (WEA 1)
09:08 (WEA 1)
08:54 (WEA 1)
09:08 (WEA 1)
08:54 (WEA 1)
09:08 (WEA 1)
08:56 (WEA 1)
09:09 (WEA 1)
08:56 (WEA 1)
09:09 (WEA 1)
08:57 (WEA 1)
09:09 (WEA 1)
08:59 (WEA 1)
09:09 (WEA 1)
09:00 (WEA 1)
09:09 (WEA 1)
09:01 (WEA 1)
09:09 (WEA 1)
09:02 (WEA 1)
09:09 (WEA 1)
09:03 (WEA 1)
09:09 (WEA 1)
09:04 (WEA 1)
09:09 (WEA 1)
09:05 (WEA 1)
09:09 (WEA 1)
09:06 (WEA 1)
09:09 (WEA 1)
09:07 (WEA 1)
09:09 (WEA 1)
09:08 (WEA 1)
09:10 (WEA 1)
09:09 (WEA 1)
09:10 (WEA 1)

09:12 (WEA 1)
09:13 (WEA 1)
09:12 (WEA 1)
09:13 (WEA 1)
09:12 (WEA 1)
09:14 (WEA 1)
09:13 (WEA 1)
09:16 (WEA 1)
09:13 (WEA 1)
09:17 (WEA 1)
09:12 (WEA 1)
09:17 (WEA 1)
09:12 (WEA 1)
09:18 (WEA 1)

15.002020018/62  WiNndPRO ‘
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André Raming / a.raming@koetter-consulting.com

Berechnet:

15.09.2022 08:06/3.5.587

Berechnung: Schattenwurfausbreitung GesamtbelastungSchattenrezeptor: SR-33 - SR-33, Am Sillbruch 3A, 49393 Lohne (Oldenburg)

Annahmen fiir Schattenwurfberechnung

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

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

24
23
21
18

19
21
23
25
26
28
28
28
28
28
29

462

| Juni

06:34 (WEA 4) | 05:11
06:58 (WEA 4) | 21:41
06:35 (WEA 4) | 05:10
06:58 (WEA 4) | 21:42
06:36 (WEA 4) | 05:09
06:57 (WEA 4) | 21:43
06:37 (WEA 4) | 05:08
06:55 (WEA 4) | 21:44
06:38 (WEA 4) | 05:07
06:53 (WEA 4) | 21:45
06:39 (WEA 4) | 05:07
06:51 (WEA 4) | 21:46
06:43 (WEA 4) | 05:06
06:49 (WEA 4) | 21 47

05:58 (WEA 5) 5 03
06:04 (WEA 5) | 21:54
05:56 (WEA 5) | 05:03
06:06 (WEA 5) | 21:54
05:55 (WEA 5) | 05:03
06:07 (WEA 5) | 21:54
05:53 (WEA 5) | 05:03
06:08 (WEA 5) | 21:55
05:52 (WEA 5) | 05:03
06:09 (WEA 5) | 21:55
05:51 (WEA 5) | 05:03
06:10 (WEA 5) | 21:55
05:50 (WEA 5) | 05:03
06:11 (WEA 5) | 21:56
05:49 (WEA 5) | 05:03
06:12 (WEA 5) | 21:56
05:47 (WEA 5) | 05:04
06:12 (WEA 5) | 21:56
05:46 (WEA 5) | 05:04
06:12 (WEA 5) | 21:56
05:45 (WEA 5) | 05:04
06:13 (WEA 5) | 21:56
05:45 (WEA 5) | 05:05
06:13 (WEA 5) | 21:56
05:45 (WEA 5) | 05:05
06:13 (WEA 5) | 21:56
05:45 (WEA 5) | 05:06
06:13 (WEA 5) | 21:56
05:46 (WEA 5) | 05:07
06:14 (WEA 5) | 21:55
05:45 (WEA 5) |
06:14 (WEA 5) |

|

|Januar |Februar |Mérz | April | Mai
| 07:04 07:34 (WEA 3) | 05:58
| 20:01 7  07:41 (WEA 3) | 20:53
| 07:02 07:32 (WEA 3) | 05:56
| 20:02 11 07:43 (WEA 3) | 20:55
| 06:59 07:30 (WEA 3) | 05:54
| 20:04 14 07:44 (WEA 3) | 20:57
| 06:57 07:29 (WEA 3) | 05:52
120:06 16  07:45 (WEA 3) | 20:58
07:32 (WEA 1) | 06:55 07:29 (WEA 3) | 05:50
5 07 37 (WEA 1) | 20:08 16  07:45 (WEA 3) | 21:00
) | 06:52 07:27 (WEA 3) | 05:48
1 ) | 20:09 17 07:44 (WEA 3) | 21:02
) | 06:50 07:28 (WEA 3) | 05:46
13 07:40 (WEA 1) | 20:11 16 07:44 (WEA 3) | 21:04
07:27 (WEA 1) | 06:48 07:28 (WEA 3) | 05:44
14 07 41 (WEA 1) | 20:13 16  07:44 (WEA 3) | 21:05
B 07:29 (WEA 3) | 05:42
16 14 07:43 (WEA 3) | 21:07
07:29 (WEA 3) | 05:41
16 07 41 (WEA 1) | 20:16 11 07:40 (WEA 3) | 21:09
07:26 (WEA 1) | 06:41 07:31 (WEA 3) | 05:39
15 7  07:38 (WEA 3) | 21:10
0 | 05:37
14 O | 21:12
0: | 05:35
1 o | 21:14
0 | 05:34
9 07:37 (WEA 1) | 20:24 | 21:15
| 06:32 | 05:32
| 20:25 | 21:17
| 06:29 ] 05:31
| 20:27 | 21:18
| 06:27 | 05:29
| 20:29 | 21:20
| 06:25 06:49 (WEA 4) | 05:28
| 20:31 6  06:55 (WEA 4) | 21:21
07:01 (WEA 2) | 06:23 06:46 (WEA 4) | 05:26
5 07:06 (WEA2) [ 20:32 10  06:56 (WEA 4) | 21:23
| 06:21 06:44 (WEA 4) | 05:25
11 H | 20:34 14 06:58 (WEA 4) | 21:25
06:56 (WEA 2) | 06:18 06:42 (WEA 4) | 05:23
14 07:10 (WEA2) [ 20:36 17  06:59 (WEA 4) | 21:26
| 06:16 06:40 (WEA 4) | 05:22
16 (WEA2) | 20:38 19  06:59 (WEA 4) | 21:27
(WEA 2) | 06:14 06:38 (WEA 4) | 05:21
17 (WEA 2) | 20:39 22 07:00 (WEA 4) | 21:29
(WEA 2) | 06:12 06:36 (WEA 4) | 05:19
18 (WEA2) | 20:41 24  07:00 (WEA 4) | 21:30
(WEA 2) | 06:10 06:34 (WEA 4) | 05:18
18 (WEA 2) | 20:43 26 07:00 (WEA 4) | 21:32
(WEA 2) | 06:08 06:34 (WEA 4) | 05:17
17 07:10 (WEA2) | 20:45 26  07:00 (WEA 4) | 21:33
06 54 (WEA 2) | 06:06 06:33 (WEA 4) | 05:16
15 27 07:00 (WEA 4) | 21:34
D 06:33 (WEA 4) | 05:15
13 07:07 (WEA 2) | 20:48 27  07:00 (WEA 4) | 21:36
07:56 (WEA 2) | 06:02 06:33 (WEA 4) | 05:13
9  08:05 (WEA?2) | 20:50 26 06:59 (WEA 4) | 21:37
| 06:00 06:34 (WEA 4) | 05:12
120:52 25 06:59 (WEA 4) | 21:38
| | 05:12
| | 21:40
Sonnenscheinstunden | | 418 | 489
astr.max.mogl.Beschattung | 277 | 414 |
Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergegeben (! zeit wie

Tag im Monat Sonnenaufgang  (SS:MM)

Zeitpunkt (SS:MM) Schattenanfang

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

windPRO 3.5.587 by EMD International A/S, Tel. +45 69 16 48 50, d- .com,

):

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

29
29
29
29
29
29
29
29
29
29
28
28
28
28
28
27
28
28
28
27
27
27
28
28
28
28
27
28
28

28

845

05:45 (WEA 5)
06:14 (WEA 5)
05:45 (WEA 5)
06:14 (WEA 5)
05:46 (WEA 5)
06:15 (WEA 5)
05:46 (WEA 5)
06:15 (WEA 5)
05:46 (WEA 5)
06:15 (WEA 5)
05:46 (WEA 5)
06:15 (WEA 5)
05:46 (WEA 5)
06:15 (WEA 5)
05:47 (WEA 5)
06:16 (WEA 5)
05:46 (WEA 5)
06:15 (WEA 5)
05:47 (WEA 5)
06:16 (WEA 5)
05:48 (WEA 5)
06:16 (WEA 5)
05:48 (WEA 5)
06:16 (WEA 5)
05:48 (WEA 5)
06:16 (WEA 5)
05:48 (WEA 5)
06:16 (WEA 5)
05:48 (WEA 5)
06:16 (WEA 5)
05:49 (WEA 5)
06:16 (WEA 5)
05:49 (WEA 5)
06:17 (WEA 5)
05:49 (WEA 5)
06:17 (WEA 5)
05:49 (WEA 5)
06:17 (WEA 5)
05:50 (WEA 5)
06:17 (WEA 5)
05:50 (WEA 5)
06:17 (WEA 5)
05:51 (WEA 5)
06:18 (WEA 5)
05:50 (WEA 5)
06:18 (WEA 5)
05:50 (WEA 5)
06:18 (WEA 5)
05:51 (WEA 5)
06:19 (WEA 5)
05:51 (WEA 5)
06:19 (WEA 5)
05:52 (WEA 5)
06:19 (WEA 5)
05:51 (WEA 5)
06:19 (WEA 5)
05:52 (WEA 5)
06:20 (WEA 5)
05:51 (WEA 5)
06:19 (WEA 5)

15.00202209:18/63  WINAPRO w
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Projekt: Lizenzierter Anwender:
R-2-2021-0491 WP am Standort Vechta KOTTER Consulting Engineers GmbH & Co. KG
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15.09.2022 08:06/3.5.587

SHADOW - Kalender

Berechnung: Schattenwurfausbreitung GesamtbelastungSchattenrezeptor: SR-33 - SR-33, Am Sillbruch 3A, 49393 Lohne (Oldenburg)

Annahmen fiir Schattenwurfberechnung

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

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

| August | September | Oktober | Novembel] Dezember
05:52 (WEA 5) | 05:45 | 06:37 07:30 (WEA 3) | 07:27 08:06 (WEA 1) | 07:23 | 08:15
28 06:20 (WEA5) | 21:22 | 20:18 7 07:37 (WEA3) | 1 13 08:19 (WEA 1) | 16:59 | 16:17
05:52 (WEA 5) | 05:47 | 06:38 07:28 (WEA 3) | O 08:05 (WEA 1) | 07:25 | 08:17
29  06:21 (WEA5) | 21:20 | 20:16 11 07:39 (WEA3) | 1 15 08:20 (WEA 1) | 16:57 | 16:16
05:52 (WEA 5) | 05:48 | 06:40 07:26 (WEA 3) | O 08:03 (WEA 1) | 07:26 | 08:18
28  06:20 (WEA5) | 21:18 | 20:13 14 07:40 (WEA 3) | 1! 16  08:19 (WEA 1) | 16:55 | 16:16
05:52 (WEA 5) | 05:50 | 06:42 07:25 (WEA 3) | O 08:03 (WEA 1) | 07:28 | 08:20
29 06:21 (WEA5) | 21:17 120:11 16 07:41 (WEA 3) | 1 16 08:19 (WEA 1) | 16:53 | 16:15
05:52 (WEA 5) | 05:51 | 06:43 07:25 (WEA 3) | O 08:03 (WEA 1) | 07:30 | 08:21
29  06:21 (WEA5) | 21:15 | 20:09 16  07:41 (WEA 3) | 18:57 16 08:19 (WEA 1) | 16:52 | 16:15
05:53 (WEA 5) | 05:53 06:51 (WEA 4) | 06:45 07:24 (WEA 3) | 07:36 08:04 (WEA 1) | 07:32 | 08:22
29  06:22 (WEA5) | 21:13 8  06:59 (WEA 4) | 20:06 16 07:40 (WEA 3) | 18:55 14 08:18 (WEA 1) | 16:50 | 16:14
05:53 (WEA 5) | 05:55 06:49 (WEA 4) | 06:47 07:24 (WEA 3) | O 08:04 (WEA 1) | 07:34 | 08:24
29  06:22 (WEAS) | 21:11 13 07:02 (WEA 4) | 20:04 16 07:40 (WEA 3) | 18:53 12 08:16 (WEA 1) | 16:48 | 16:14
05:52 (WEA 5) | 05:56 06:47 (WEA 4) | 06:48 07:23 (WEA 3) | 07:39 08:05 (WEA 1) | 07:36 | 08:25
29  06:21 (WEA5) | 21:09 16  07:03 (WEA 4) | 20:02 16  07:39 (WEA 3) | 18:51 9 08:14 (WEA1) | 16:46 | 16:13
05:52 (WEA 5) | 05:58 06:46 (WEA 4) | 06:50 07:24 (WEA 3) | 07:41 g | 08:26
30 06:22 (WEAS5) [21:07 19  07:05 (WEA4) | 19:50 14  07:38 (WEA 3) | 1 | 16:45 | 16:13
05:53 (WEA 5) | 06:00 06:44 (WEA 4) | 06:52 07:25 (WEA 3) | 07:43 | 07:39 | 08:27
29  06:22 (WEA5) | 21:05 21 07:05 (WEA4) | 19:57 12 07:37 (WEA 3) | 18:46 | 16:43 | 16:13
05:53 (WEA 5) | 06:01 06:44 (WEA 4) | 06:53 07:26 (WEA 3) | 07:45 | 07:41 | 08:28
29  06:22 (WEA5) | 21:03 22 07:06 (WEA 4) | 19:55 8 07:34 (WEA3) | 1. | 16:41 | 16:13
05:53 (WEA 5) | 06:03 06:42 (WEA 4) | 06:55 | 0 | 07:43 | 08:29
29 06:22 (WEAS5) |21:02 24  07:06 (WEA 4) | 19:52 | 1 | 16:40 | 16:12
05:53 (WEA 5) | 06:05 06:42 (WEA 4) | 06:57 | 0 | 07:45 | 08:30
29  06:22 (WEA 5) | 20:59 25  07:07 (WEA 4) | 19:50 | 1 | 16:38 | 16:12
05:54 (WEA 5) | 06:06 06:41 (WEA 4) | 06:58 07:46 (WEA 2) | O | 07:47 | 08:31
29 06:23 (WEAS5) [20:57 26  07:07 (WEA 4) | 19:47 9 07:55(WEA?2) | 1 116:37 | 16:12
05:54 (WEA 5) | 06:08 06:41 (WEA 4) | 07:00 07:44 (WEA 2) | O | 07:49 | 08:32
29  06:23 (WEA5) | 20:55 26 07:07 (WEA 4) | 19:45 13 07:57 (WEA2) | 1. | 16:35 | 16:12
05:54 (WEA 5) | 06:10 06:41 (WEA 4) | 07:02 07:42 (WEA 2) | 07:54 107:50 | 08:33
29  06:23 (WEAS5)|20:53 27 07:08 (WEA4)|19:43 15 07:57 (WEA?2) | 18:32 |16:3¢ | 16:12
05:55 (WEA 5) | 06:11 06:40 (WEA 4) | 07:03 07:41 (WEA 2) | 07:55 | 07:52 | 08:34
27 06:22 (WEAS5) |20:51 27 07:07 (WEA4) | 19:40 17  07:58 (WEA 2) | 1 116:32 | 16:13
05:55 (WEA 5) | 06:13 06:41 (WEA 4) | 07:05 07:41 (WEA 2) | 07:57 | 07:54 | 08:35
27  06:22 (WEA 5) | 20:49 26 07:07 (WEA 4) | 19:38 17 07:58 (WEA 2) | 18:28 | 16:31 | 16:13
05:57 (WEA 5) | 06:15 06:42 (WEA 4) | 07:07 07:40 (WEA 2) | 07:59 | 07:56 | 08:36
25 06:22 (WEAS5)|20:47 24 07:06 (WEA4) | 19:36 17  07:57 (WEA2) | 18:26 |16:29 | 16:13
05:58 (WEA 5) | 06:16 06:44 (WEA 4) | 07:08 07:40 (WEA 2) | 0 | 07:57 | 08:36
24 06:22 (WEA5) | 20:45 21 07:05 (WEA4) | 19:33 17 07:57 (WEA2) | 18:24 | 16:28 | 16:13
05:59 (WEA 5) | 06:18 06:46 (WEA 4) | 07:10 07:40 (WEA 2) | 08:03 107:59 | 08:37
22 06:21 (WEAS5)|20:43 19  07:05(WEA4) | 19:31 17  07:57 (WEA?2) | 18:21 |16:27 | 16:14
06:00 (WEA 5) | 06:20 06:47 (WEA 4) | 07:12 07:40 (WEA 2) | O | 08:01 | 08:37
20 06:20 (WEAS5) [ 20:41 16 07:03 (WEA4) | 19:28 15  07:55 (WEA 2) | 1 |16:26 | 16:14
06:02 (WEA 5) | 06:21 06:49 (WEA 4) | 07:14 07:41 (WEA 2) | 0 | 08:03 | 08:38
18  06:20 (WEA5) | 20:38 13 07:02 (WEA 4) | 19:26 12 07:53 (WEA2) | 1 | 16:25 | 16:15
06:03 (WEA 5) | 06:23 06:50 (WEA 4) | 07:15 07:44 (WEA 2) | 0! | 08:04 | 08:38
16 06:19 (WEA5) | 20:36 10 07:00 (WEA 4) | 19:24 7 07:51 (WEA?2) | 1. | 16:23 | 16:15
06:04 (WEA 5) | 06:25 06:52 (WEA 4) | 07:17 | 08:06 | 08:39
14 06:18 (WEA5) | 20:34 6  06:58 (WEA 4) | 19:21 | 16:22 | 16:16
06:06 (WEA 5) | 06:26 | 07:19 | 08:08 | 08:39
11 06:17 (WEA 5) | 20:32 | 19:19 |16:21 | 16:17
06:07 (WEA 5) | 06:28 | 07:20 | 08:09 | 08:39
8  06:15 (WEA 5) | 20:29 | 19:16 16:20 | 16:18
06:09 (WEA 5) | 06:30 | 07:22 | 08:11 | 08:39
4 06:13 (WEA5) | 20:27 | 19:14 | 16:20 | 16:18
| 06:31 | 07:24 08:10 (WEA 1 | 08:12 | 08:40
| 20:25 | 19:12 5 08:15(WEA1 | 16:19 | 16:19
| 06:33 | 07:25 08:07 (WEA 1 | 08:14 | 08:40
| 20:23 | 19:09 11 08:18 (WEA 1 | 16:18 | 16:20
| 06:35 | | | 08:40
| 20:20 | | | 16:21
| 456 | 381 | 263 | 240

astr.max.mogl.Beschattung | 679 | 389 | 318 111 | |
Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergegeben (! zeit wie ):
Tag im Monat Sonnenaufgang  (SS:MM) Zeitpunkt (SS:MM) Schattenanfang (WEA mit erstem Schatten)

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

windPRO 3.5.587 by EMD International A/S, Tel. +45 69 16 48 50, d com, dk

(WEA mit letztem Schatten)
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Seite 100 von 191 zum Bericht R-2-2021-0491.04

Lizenzierter Anwender:
KOTTER Consulting Engineers GmbH & Co. KG
Bonifatiusstr. 400
DE-48432 Rheine
+49 5971 9710-31
André Raming / a.raming@koetter-consulting.com

Berechnet:

15.09.2022 08:06/3.5.587

Berechnung: Schattenwurfausbreitung GesamtbelastungSchattenrezeptor: SR-34 - SR-34, Am Sillbruch 3, 49393 Lohne (Oldenburg)

Annahmen fiir Schattenwurfberechnung

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

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

|Januar |Februar |Mérz | April | Mai | Juni
| 07:04 07:34 (WEA 3) | 05:58 06:35 (WEA 4) | 05:11
| 20:01 7 07:41 (WEA3) [20:53 22 06:57 (WEA4) | 21:41
| 07:02 07:31 (WEA 3) | 05:56 06:36 (WEA 4) | 05:10
| 20:02 12 07:43 (WEA 3) | 20:55 21 06:57 (WEA 4) | 21:42
| 06:59 07:29 (WEA 3) | 05:54 06:37 (WEA 4) | 05:09
| 20:04 14 07:43 (WEA 3) | 20:57 19 06:56 (WEA 4) | 21:43
| 06:57 07:29 (WEA 3) | 05:52 06:38 (WEA 4) | 05:08
120:06 15 07:44 (WEA3) | 20:58 16  06:54 (WEA 4) | 21:44
| 06:55 07:28 (WEA 3) | 05:50 06:40 (WEA 4) | 05:07
| 20:08 16  07:44 (WEA 3) | 21:00 12 06:52 (WEA 4) | 21:45
) | 06:52 07:27 (WEA 3) | 05:48 06:42 (WEA 4) | 05:07
9 )120:09 16  07:43 (WEA 3) | 21:02 7 06:49 (WEA 4) | 21:46
) | 06:50 07:27 (WEA 3) | 05:46 | 05:06
12 07:39 (WEA 1) | 20:11 16 07:43 (WEA 3) | 21:04 | 21:47
07:26 (WEA 1) | 06:48 07:28 (WEA 3) | 05:44 | 05:06
14 07 40 (WEA 1) | 20:13 15 07:43 (WEA 3) | 21:05 | 21:48
B 07:29 (WEA 3) | 05:42 | 05:05
16 13 07:42 (WEA 3) | 21:07 | 21:49
07:29 (WEA 3) | 05:41 | 05:05
16 07 40 (WEA 1) | 20:16 10 07:39 (WEA 3) | 21:09 | 21:50
07:25 (WEA 1) | 06:41 07:32 (WEA 3) | 05:39 | 05:04
15 5 07:37 (WEA 3) | 21:10 | 21:50
0 | 05:37 | 05:04
14 O | 21:12 | 21:51
0: | 05:35 | 05:03
13 O | 21:14 | 21:52
0 | 05:34 06:00 (WEA 5) | 05:03
9 07:36 (WEA 1) | 20:24 | 21:15 2 06:02 (WEA5) | 21:52
| 06:32 | 05:32 05:59 (WEA 5) | 05:03
| 20:25 | 21:17 7  06:06 (WEA 5) | 21:53
| 06:29 ] 05:31 05:58 (WEA 5) | 05:03
| 20:27 |21:18 10  06:08 (WEA 5) | 21:54
| 06:27 06:51 (WEA 4) | 05:29 05:56 (WEA 5) | 05:03
| 20:29 3 06:54(WEA4) [21:20 13 06:09 (WEA5) | 21:54
| 06:25 06:49 (WEA 4) | 05:28 05:55 (WEA 5) | 05:03
| 20:31 7 06:56 (WEA 4) | 21:21 15 06:10 (WEA5) | 21:54
07:02 (WEA 2) | 06:23 06:46 (WEA 4) | 05:26 05:53 (WEA 5) | 05:03
2 07:04(WEA2)|20:32 11  06:57 (WEA4) |21:23 17  06:10 (WEA 5) | 21:55
| 06:21 06:44 (WEA 4) | 05:25 05:52 (WEA 5) | 05:03
10 H | 20:34 14 06:58 (WEA 4) | 21:25 19 06:11 (WEA5) | 21:55
06:55 (WEA 2) | 06:18 06:42 (WEA 4) | 05:23 05:51 (WEA 5) | 05:03
14 07:09 (WEA2) | 20:36 17  06:59 (WEA4) | 21:26 21 06:12 (WEA 5) | 21:55
0 (WEA 2) | 06:16 06:40 (WEA 4) | 05:22 05:50 (WEA 5) | 05:03
16 07:10 (WEA2) | 20:38 20  07:00 (WEA4) | 21:28 23 06:13 (WEA 5) | 21:56
0 (WEA 2) | 06:14 06:38 (WEA 4) | 05:21 05:49 (WEA 5) | 05:03
17 O (WEA 2) | 20:39 22 07:00 (WEA 4) | 21:29 25  06:14 (WEA 5) | 21:56
06:53 (WEA 2) | 06:12 06:36 (WEA 4) | 05:19 05:47 (WEA 5) | 05:04
17 O (WEA 2) | 20:41 24 07:00 (WEA 4) | 21:30 26 06:13 (WEA5) | 21:56
0 (WEA 2) | 06:10 06:34 (WEA 4) | 05:18 05:46 (WEA 5) | 05:04
17 O (WEA 2) | 20:43 26 07:00 (WEA 4) | 21:32 28  06:14 (WEA5) | 21:56
06:52 (WEA 2) | 06:08 06:34 (WEA 4) | 05:17 05:46 (WEA 5) | 05:04
17 07:09 (WEA2) | 20:45 26  07:00 (WEA4) | 21:33 28  06:14 (WEA 5) | 21:56
06 53 (WEA 2) | 06:06 06:34 (WEA 4) | 05:16 05:46 (WEA 5) | 05:05
15 26 07:00 (WEA4) | 21:3¢ 28  06:14 (WEA 5) | 21:56
D 06:34 (WEA 4) | 05:15 05:46 (WEA 5) | 05:05
13 07:06 (WEA 2) | 20:48 26 07:00 (WEA 4) | 21:36 28  06:14 (WEA5) | 21:56
07:55 (WEA 2) | 06:02 06:34 (WEA 4) | 05:13 05:46 (WEA 5) | 05:06
9 08:04(WEA2) [20:50 25 06:59 (WEA4) | 21:37 29  06:15 (WEA5) | 21:56
| 06:00 06:34 (WEA 4) | 05:12 05:47 (WEA 5) | 05:07
120:52 24 06:58 (WEA4) | 21:38 29 06:16 (WEA 5) | 21:55
| | 05:12 05:47 (WEA 5) |
| | 21:40 29  06:16 (WEAS) |
Sonnenscheinstunden | | 418 | 489 |
astr.max.mogl.Beschattung | 265 | 410 | 474 |
Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergegeben (! zeit wie ):

Tag im Monat Sonnenaufgang  (SS:MM)

Zeitpunkt (SS:MM) Schattenanfang

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

windPRO 3.5.587 by EMD International A/S, Tel. +45 69 16 48 50, d- .com,

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

28
28
28
28
28
28
28
27
28
27
26
27
26
26
26
26
26
25
25
25
25
25
25
25
26
26
26
26
26

26

792

05:47 (WEA 5)
06:15 (WEA 5)
05:47 (WEA 5)
06:15 (WEA 5)
05:48 (WEA 5)
06:16 (WEA 5)
05:48 (WEA 5)
06:16 (WEA 5)
05:47 (WEA 5)
06:15 (WEA 5)
05:48 (WEA 5)
06:16 (WEA 5)
05:48 (WEA 5)
06:16 (WEA 5)
05:49 (WEA 5)
06:16 (WEA 5)
05:48 (WEA 5)
06:16 (WEA 5)
05:49 (WEA 5)
06:16 (WEA 5)
05:50 (WEA 5)
06:16 (WEA 5)
05:50 (WEA 5)
06:17 (WEA 5)
05:50 (WEA 5)
06:16 (WEA 5)
05:50 (WEA 5)
06:16 (WEA 5)
05:51 (WEA 5)
06:17 (WEA 5)
05:51 (WEA 5)
06:17 (WEA 5)
05:51 (WEA 5)
06:17 (WEA 5)
05:52 (WEA 5)
06:17 (WEA 5)
05:52 (WEA 5)
06:17 (WEA 5)
05:52 (WEA 5)
06:17 (WEA 5)
05:52 (WEA 5)
06:17 (WEA 5)
05:53 (WEA 5)
06:18 (WEA 5)
05:53 (WEA 5)
06:18 (WEA 5)
05:53 (WEA 5)
06:18 (WEA 5)
05:53 (WEA 5)
06:19 (WEA 5)
05:53 (WEA 5)
06:19 (WEA 5)
05:54 (WEA 5)
06:20 (WEA 5)
05:53 (WEA 5)
06:19 (WEA 5)
05:54 (WEA 5)
06:20 (WEA 5)
05:54 (WEA 5)
06:20 (WEA 5)

15.00202209:18/65  WINAPRO w



CONSULTING ENGINEERS

l KOTTER
Seite 101 von 191 zum Bericht R-2-2021-0491.04

Projekt: Lizenzierter Anwender:

R-2-2021-0491 WP am Standort Vechta KOTTER Consulting Engineers GmbH & Co. KG
Bonifatiusstr. 400
DE-48432 Rheine
+49 5971 9710-31

André Raming / a.raming@koetter-consulting.com
Berechnet:

15.09.2022 08:06/3.5.587

SHADOW - Kalender

Berechnung: Schattenwurfausbreitung GesamtbelastungSchattenrezeptor: SR-34 - SR-34, Am Sillbruch 3, 49393 Lohne (Oldenburg)
Annahmen fiir Schattenwurfberechnung
Die dargestellten Zeiten sind die astronomisch maximal mégliche Beschattungsdauer, berechnet unter folgenden Annahmen:

Die Sonne scheint téglich von Sonnenauf- bis -untergang

Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung

Die Windenergieanlage/n ist/sind immer in Betrieb

| August | September | Oktober | Novembel] Dezember
05:54 (WEA 5) | 05:45 | 06:37 07:30 (WEA 3) | 07:27 08:04 (WEA 1) | 07:23 | 08:15
27  06:21 (WEA5) | 21:22 | 20:18 6  07:36 (WEA3) | 1 14 08:18 (WEA 1) | 16:59 | 16:17
05:54 (WEA 5) | 05:47 | 06:38 07:28 (WEA 3) | O 08:04 (WEA 1) | 07:25 | 08:17
27  06:21 (WEA5) | 21:20 | 20:16 10 07:38(WEA3) | 1 14 08:18 (WEA 1) | 16:57 | 16:16
05:54 (WEA 5) | 05:48 | 06:40 07:26 (WEA 3) | O 08:02 (WEA 1) | 07:26 | 08:18
27  06:21 (WEA5) | 21:18 | 20:13 13 07:39 (WEA3) | 1 16  08:18 (WEA 1) | 16:55 | 16:16
05:54 (WEA 5) | 05:50 | 06:42 07:25 (WEA 3) | O 08:02 (WEA 1) | 07:28 | 08:20
27 06:21 (WEA5) | 21:17 120:11 15 07:40 (WEA 3) | 1 16 08:18 (WEA 1) | 16:53 | 16:15
05:54 (WEA 5) | 05:51 | 06:43 07:24 (WEA 3) | 0; 08:02 (WEA 1) | 07:30 | 08:21
28 06:22 (WEA5) | 21:15 | 20:09 16  07:40 (WEA 3) | 18:57 15 08:17 (WEA 1) | 16:52 | 16:15
05:55 (WEA 5) | 05:53 | 06:45 07:23 (WEA 3) | 07:36 08:03 (WEA 1) | 07:32 | 08:22
27  06:22 (WEA5) | 21:13 | 20:06 17 07:40 (WEA 3) | 18:55 13 08:16 (WEA 1) | 16:50 | 16:14
05:55 (WEA 5) | 05:55 06:51 (WEA 4) | 06:47 07:23 (WEA 3) | O 08:03 (WEA 1) | 07:34 | 08:24
28 06:23 (WEAS) | 21:11 9  07:00 (WEA 4) | 20:04 16 07:39 (WEA 3) | 18:53 11 08:14 (WEA 1) | 16:48 | 16:14
05:54 (WEA 5) | 05:56 06:48 (WEA 4) | 06:48 07:23 (WEA 3) | 07:39 08:05 (WEA 1) | 07:36 | 08:25
28 06:22 (WEA5) | 21:09 14 07:02 (WEA 4) | 20:02 15 07:38 (WEA 3) | 18:51 7 08:12(WEA1) | 16:46 | 16:13
05:54 (WEA 5) | 05:58 06:47 (WEA 4) | 06:50 07:23 (WEA 3) | 07:41 g | 08:26
28 06:22 (WEAS5) [21:07 17 07:04 (WEA4) | 19:50 14  07:37 (WEA 3) | 1 | 16:45 | 16:13
05:54 (WEA 5) | 06:00 06:45 (WEA 4) | 06:52 07:25 (WEA 3) | 07:43 |07:39 | 08:27
29  06:23 (WEAS) | 21:05 20 07:05 (WEA4) | 19:57 11 07:36 (WEA 3) | 18:46 | 16:43 | 16:13
05:54 (WEA 5) | 06:01 06:45 (WEA 4) | 06:53 07:26 (WEA 3) | 07:45 | 07:41 | 08:28
29  06:23 (WEA5) | 21:03 21 07:06 (WEA 4) | 19:55 7 07:33(WEA3) | 1. | 16:41 | 16:13
05:54 (WEA 5) | 06:03 06:43 (WEA 4) | 06:55 | 0 | 07:43 | 08:29
29 06:23(WEAS5)|21:02 23  07:06 (WEA 4) | 19:52 | 1 | 16:40 | 16:12
05:54 (WEA 5) | 06:05 06:43 (WEA 4) | 06:57 | 0 | 07:45 | 08:30
29  06:23 (WEA 5) | 20:59 24 07:07 (WEA 4) | 19:50 | 1 | 16:38 | 16:12
05:56 (WEA 5) | 06:06 06:42 (WEA 4) | 06:58 07:46 (WEA 2) | O | 07:47 | 08:31
28 06:24 (WEAS5) | 20:57 25  07:07 (WEA 4) | 19:47 8  07:54 (WEA2) | 1 116:37 | 16:12
05:56 (WEA 5) | 06:08 06:42 (WEA 4) | 07:00 07:44 (WEA 2) | O | 07:49 | 08:32
28 06:24 (WEA5) | 20:55 25 07:07 (WEA 4) | 19:45 12 07:56 (WEA2) | 1. | 16:35 | 16:12
05:56 (WEA 5) | 06:10 06:42 (WEA 4) | 07:02 07:41 (WEA 2) | 07:54 107:50 | 08:33
28 06:24 (WEA5) | 20:53 26 07:08 (WEA4) | 19:43 15  07:56 (WEA 2) | 18:32 |16:3¢ | 16:12
05:56 (WEA 5) | 06:11 06:41 (WEA 4) | 07:03 07:41 (WEA 2) | 07:55 | 07:52 | 08:34
28 06:24 (WEAS5) |20:51 26 07:07 (WEA4) | 19:40 16  07:57 (WEA 2) | 1 116:32 | 16:13
05:56 (WEA 5) | 06:13 06:41 (WEA 4) | 07:05 07:40 (WEA 2) | 07:57 | 07:54 | 08:35
27  06:23 (WEA 5) | 20:49 26 07:07 (WEA 4) | 19:38 17 07:57 (WEA 2) | 18:28 | 16:31 | 16:13
05:57 (WEA 5) | 06:15 06:42 (WEA 4) | 07:07 07:39 (WEA 2) | 07:59 | 07:56 | 08:36
27 06:24 (WEAS5) | 20:47 24  07:06 (WEA4) | 19:36 17  07:56 (WEA 2) | 18:26 |16:29 | 16:13
05:58 (WEA 5) | 06:16 06:44 (WEA 4) | 07:08 07:39 (WEA 2) | 0 | 07:57 | 08:36
25  06:23 (WEA5) | 20:45 22 07:06 (WEA 4) | 19:33 17 07:56 (WEA2) | 18:24 | 16:28 | 16:13
05:59 (WEA 5) | 06:18 06:46 (WEA 4) | 07:10 07:40 (WEA 2) | 08:03 107:59 | 08:37
24 06:23(WEAS5)|20:43 19 07:05(WEA4) | 19:31 16  07:56 (WEA2) | 18:21 |16:27 | 16:14
06:00 (WEA 5) | 06:20 06:47 (WEA 4) | 07:12 07:40 (WEA 2) | O | 08:01 | 08:37
22 06:22(WEAS5)|20:41 17 07:04 (WEA4) | 19:28 14  07:54 (WEA 2) | 1 |16:26 | 16:14
06:02 (WEA 5) | 06:21 06:49 (WEA 4) | 07:14 07:41 (WEA 2) | O | 08:03 | 08:38
20 06:22 (WEA5) | 20:38 14 07:03 (WEA 4) | 19:26 11 07:52 (WEA2) | 1 | 16:25 | 16:15
06:03 (WEA 5) | 06:23 06:50 (WEA 4) | 07:15 07:43 (WEA 2) | 0! | 08:04 | 08:38
18  06:21 (WEA5) | 20:36 11 07:01 (WEA4) | 19:24 7 07:50 (WEA 2) | 1. | 16:23 | 16:15
06:04 (WEA 5) | 06:25 06:52 (WEA 4) | 07:17 | 08:06 | 08:39
16 06:20 (WEA5) | 20:34 7 06:59 (WEA 4) | 19:21 | 16:22 | 16:16
06:06 (WEA 5) | 06:26 06:53 (WEA 4) | 07:19 | 08:08 | 08:39
14 06:20 (WEA 5) | 20:32 2 06:55 (WEA 4) | 19:19 |16:21 | 16:17
06:07 (WEA 5) | 06:28 | 07:20 | 08:09 | 08:39
12 06:19 (WEA 5) | 20:29 | 19:16 16:20 | 16:18
06:09 (WEA 5) | 06:30 | 07:22 | 08:11 | 08:39
9  06:18 (WEA5) | 20:27 | 19:14 | 16:20 | 16:18
06:10 (WEA 5) | 06:31 | 07:24 08:08 (WEA 1 | 08:12 | 08:40
5 06:15(WEAS5) | 20:25 | 19:12 7 08:15(WEA 1 | 16:19 | 16:19
| 06:33 | 07:25 08:06 (WEA 1 | 08:14 | 08:40
| 20:23 | 19:09 11 08:17 (WEA 1 | 16:18 | 16:20
| 06:35 | | | 08:40
| 20:20 | | | 16:21
| 456 | 381 | 263 | 240

astr.max.mogl.Beschattung | 694 | 372 | 308 106 | |
Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergegeben (! zeit wie jahr):
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 3.5.587 by EMD International A/S, Tel. +45 69 16 48 50, d com, dk 15.0020209:8/66 ~ WINAPRO w




Projekt:

R-2-2021-0491 WP am Standort Vechta

SHADOW - Kalender

Seite 102 von 191 zum Bericht R-2-2021-0491.04

Lizenzierter Anwender:
KOTTER Consulting Engineers GmbH & Co. KG
Bonifatiusstr. 400
DE-48432 Rheine
+49 5971 9710-31
André Raming / a.raming@koetter-consulting.com

Berechnet:

N awm
y g\ |

15.09.2022 08:06/3.5.587

Berechnung: Schattenwurfausbreitung GesamtbelastungSchattenrezeptor: SR-35 - SR-35, Am Sillbruch 1, 49393 Lohne (Oldenburg)

Annahmen fiir Schattenwurfberechnung

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

Die Windenergieanlage/n ist/sind immer in Betrieb

|Januar

| Februar |Mérz

Sonnenscheinstunden |
astr.max.mogl.Beschattung |

Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergegeben (!

Tag im Monat Sonnenaufgang  (SS:MM)

Sonnenuntergang (SS:MM)

windPRO 3.5.587 by EMD International A/S, Tel. +45 69 16 48 50,

Minuten mit Schatten

07:24 (WEA 1

)
)
)
07:37 (WEA 1)
)
07 38 (WEA 1)

07:38 (WEA 1) | 20:16
07:23 (WEA 1) | 06:41

7:33 (WEA 1) | 20:24
| 06:32

20:25
6:29
0:27
6:27

06:58 (WEA 2)
07:07 (WEA 2)

06+55 (WEA 2)

|
|
|
|
|
|
|
|
|
|
|
|
07:09 (WEA 2) |
|

07:07 (WEA 2) | 20:45
06 54 (WEA 2) | 06:06

o

07:03 (WEA 2) | 20:48
| 06:02
| 20:50

07:37 (WEA 3) | 06:00

07:41 (WEA 3) | 20:52

07:33 (WEA 3) |

07:43 (WEA 3) |
|

418

20

22

24

24

24

23

22

20

07:32 (WEA 3) | 05:58

| Juni

06:46 (WEA 4) | 05:11

07:45 (WEA 3) | 20:53 8  06:54 (WEA4) | 21:41
07:31 (WEA 3) | 05:56 | 05:10
07:45 (WEA 3) | 20:55 | 21:42
07:30 (WEA 3) | 05:54 | 05:09
07:45 (WEA 3) | 20:57 | 21:43
07:30 (WEA 3) | 05:52 | 05:08
07:45 (WEA 3) | 20:58 | 21:44
07:30 (WEA 3) | 05:50 | 05:07
07:45 (WEA 3) | 21:00 | 21:45
07:30 (WEA 3) | 05:48 | 05:07
07:43 (WEA 3) | 21:02 | 21:46
07:31 (WEA 3) | 05:46 | 05:06
07:42 (WEA 3) | 21:04 | 21:47
07:32 (WEA 3) | 05:44 | 05:06
07:40 (WEA 3) | 21:05 | 21:48
| 05: 06:08 (WEA 5) | 05:05
| 21:07 5 06:13 (WEA5) | 21:49
| 05:41 06:07 (WEA 5) | 05:05
| 21:09 8  06:15 (WEA5) | 21:50
| 05:39 06:05 (WEA 5) | 05:04
|21:10 11 06:16 (WEA5) | 21:50
| 05:37 06:03 (WEA 5) | 05:04
|21:12 14 06:17 (WEAS) | 21:51
| 05:35 06:02 (WEA 5) | 05:03
|21:14 16  06:18 (WEAS) | 21:52
| 05:34 06:00 (WEA 5) | 05:03
|21:15 18  06:18 (WEAS5) | 21:52
06:55 (WEA 4) | 05:32 05:59 (WEA 5) | 05:03
07:00 (WEA4) | 21:17 20 06:19 (WEA5) | 21:53
06:53 (WEA 4) | 05:31 05:58 (WEA 5) | 05:03
07:02 (WEA 4) | 21:18 22 06:20 (WEA5) | 21:54
06:51 (WEA 4) | 05:29 05:56 (WEA 5) | 05:03
07:03 (WEA4) | 21:20 24  06:20 (WEA5) | 21:54
06:49 (WEA 4) | 05:28 05:55 (WEA 5) | 05:03
07:04 (WEA4) | 21:21 26 06:21 (WEA 5) | 21:54
06:46 (WEA 4) | 05:26 05:54 (WEA 5) | 05:03
07:04 (WEA4) | 21:23 26 06:20 (WEA 5) | 21:55
06:44 (WEA 4) | 05:25 05:54 (WEA 5) | 05:03
07:04 (WEA4) | 21:25 27  06:21 (WEAS) | 21:55
06:42 (WEA 4) | 05:23 05:54 (WEA 5) | 05:03
07:04 (WEA4) | 21:26 27  06:21 (WEA5) | 21:55
06:40 (WEA 4) | 05:22 05:55 (WEA 5) | 05:03
07:04 (WEA4) | 21:28 26  06:21 (WEA5) | 21:56
06:40 (WEA 4) | 05:21 05:55 (WEA 5) | 05:03
07:04 (WEA4) | 21:29 26 06:21 (WEA 5) | 21:56
06:40 (WEA 4) | 05:19 05:54 (WEA 5) | 05:04
07:04 (WEA 4) [ 21:30 26 06:20 (WEA 5) | 21:56
06:40 (WEA 4) | 05:18 05:55 (WEA 5) | 05:04
07:03 (WEA4) | 21:32 25  06:20 (WEA 5) | 21:56
06:40 (WEA 4) | 05:17 05:55 (WEA 5) | 05:04
07:02 (WEA4) | 21:33 25  06:20 (WEA5) | 21:56
06:41 (WEA 4) | 05:16 05:55 (WEA 5) | 05:05
07:01 (WEA4) | 21:3¢ 25  06:20 (WEA 5) | 21:56
06:41 (WEA 4) | 05:15 05:56 (WEA 5) | 05:05
07:00 (WEA4) | 21:36 24 06:20 (WEA 5) | 21:56
06:42 (WEA 4) | 05:13 05:56 (WEA 5) | 05:06
06:59 (WEA 4) | 21:37 24  06:20 (WEA5) | 21:56
06:44 (WEA 4) | 05:12 05:57 (WEA 5) | 05:07
06:57 (WEA 4) | 21: 38 23 06:20 (WEA 5) | 21:55
| 05: 05:58 (WEA 5) |
| 21: 40 22 06:20 (WEA5) |
| 489 |
| 498 |
zeit wie ):

Zeitpunkt (SS:MM) Schattenanfang

Zeitpunkt (SS:MM) Schattenende

.com,

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

15.09.2022 09:18 / 67 windPRO w

05:58 (WEA 5)
21 06:19 (WEA5)
05:58 (WEA 5)

21 06:19 (WEA5)
06:00 (WEA 5)

19 06:19 (WEA5)
06:00 (WEA 5)

19 06:19 (WEA 5)
06:00 (WEA 5)

18 06:18 (WEA 5)
06:01 (WEA 5)

17 06:18 (WEA 5)
06:02 (WEA 5)

15 06:17 (WEA 5)
06:03 (WEA 5)

14 06:17 (WEA5)
06:03 (WEA 5)

13 06:16 (WEA 5)
06:04 (WEA 5)

12 06:16 (WEA5)
06:06 (WEA 5)

10 06:16 (WEA 5)
06:07 (WEA 5)

8  06:15 (WEA 5)
06:07 (WEA 5)

7 06:14 (WEA5)
06:09 (WEA 5)

4 06:13 (WEAS)

06:12 (WEA 5)
4 06:16 (WEA5)
06:12 (WEA 5)
6 06:18 (WEA5)
06:10 (WEA 5)
8  06:18 (WEA5)

216
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Projekt:

R-2-2021-0491 WP am Standort Vechta

SHADOW - Kalender

Berechnung: Schattenwurfausbreitung GesamtbelastungSchattenrezeptor: SR-35 - SR-35, Am Sillbruch 1, 49393 Lohne (Oldenburg)

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

Die Sonne scheint téglich von Sonnenauf- bis -untergang

Seite 103 von 191 zum Bericht R-2-2021-0491.04

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

[Juli

11 05:07
| 21:55 9

2 05:08
| 21:55 11

31 05:09
|21:54 12

4 05:09
|21:54 14

5 05:10
|21:53 15

6 05:11
|21:53 16

7 05:12
|21:52 17

8] 05:13
|21:52 19

9| 05:14
| 21:51 19

10 | 05:15
]21:50 20

11| 05:16
| 21:49 21

12 | 05:17
| 21:48 22

13 ] 05:18
| 21:47 23

14| 05:20
|21:47 23

15| 05:21
| 21:46 24

16 | 05:22
|21:44 25

17 | 05:23
| 21:43 25

18 | 05:25
|21:42 26

19 | 05:26
| 21:41 26

20 | 05:27
| 21:40 26

21 05:29
| 21:38 27

22 ] 05:30
| 21:37 27

23] 05:31
| 21:36 26

241 05:33
| 21:34 27

25| 05:34
| 21:33 27

26 | 05:36
| 21:31 25

271 05:37
| 21:30 23

28 | 05:39
| 21:28 22

29 | 05:40
| 21:27 20

30 | 05:42
|21:25 18

31105:43
| 21:24 15

Sonnenscheinstunden | 506
astr.max.mogl.Beschattung | 650

Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergegeben (!

| August

06:10 (WEA 5) | 05:45
06:19 (WEA 5) | 21:22
06:10 (WEA 5) | 05:47
06:21 (WEA 5) | 21:20
06:09 (WEA 5) | 05:48
06:21 (WEA 5) | 21:18
06:08 (WEA 5) | 05:50
06:22 (WEA 5) | 21:17
06:08 (WEA 5) | 05:51
06:23 (WEA 5) | 21:15
06:08 (WEA 5) | 05:53
06:24 (WEA 5) | 21:13
06:08 (WEA 5) | 05:55
06:25 (WEA 5) | 21:11
06:06 (WEA 5) | 05:56
06:25 (WEA 5) | 21:09
06:06 (WEA 5) | 05:58
06:25 (WEA 5) | 21:07
06:06 (WEA 5) | 06:00
06:26 (WEA 5) | 21:05
06:06 (WEA 5) | 06:01
06:27 (WEA 5) | 21:03
06:05 (WEA 5) | 06:03
06:27 (WEA 5) | 21:02
06:05 (WEA 5) | 06:05
06:28 (WEA 5) | 21:00
06:06 (WEA 5) | 06:06
06:29 (WEA 5) | 20:57
06:05 (WEA 5) | 06:08
06:29 (WEA 5) | 20:55
06:05 (WEA 5) | 06:10
06:30 (WEA 5) | 20:53
06:05 (WEA 5) | 06:11
06:30 (WEA 5) | 20:51
06:04 (WEA 5) | 06:13
06:30 (WEA 5) | 20:49
06:05 (WEA 5) | 06:15
06:31 (WEA 5) | 20:47
06:05 (WEA 5) | 06:16
06:31 (WEA 5) | 20:45
06:04 (WEA 5) | 06:18
06:31 (WEA 5) | 20:43
06:04 (WEA 5) | 06:20
06:31 (WEA 5) | 20:41
06:05 (WEA 5) | 06:21
06:31 (WEA 5) | 20:38
06:04 (WEA 5) | 06:23
06:31 (WEA 5) | 20:36
06:04 (WEA 5) | 06:25
06:31 (WEA 5) | 20:34
06:06 (WEA 5) | 06:26
06:31 (WEA 5) | 20:32
06:07 (WEA 5) | 06:28
06:30 (WEA 5) | 20:29
06:09 (WEA 5) | 06:30
06:31 (WEA 5) | 20:27
06:10 (WEA 5) | 06:31
06:30 (WEA 5) | 20:25
06:12 (WEA 5) | 06:33
06:30 (WEA 5) | 20:23
06:13 (WEA 5) | 06:35
06:28 (WEA 5) | 20:20

| 456

|

Tag im Monat Sonnenaufgang  (SS:MM)

Sonnenuntergang (SS:MM)

windPRO 3.5.587 by EMD International A/S, Tel. +45 69 16 48 50,

21

22

24

24

25

24

22

20

335

Minuten mit Schatten

Lizenzierter Anwender:

I KOTT

KOTTER Consulting Engineers GmbH & Co. KG

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

André Raming / a.raming@koetter-consulting.com

Berechnet:

15.09.2022 08:06/3.5.587

| September | Oktober
06:14 (WEA 5) | 06:37 | 07:27
06:27 (WEA 5) | 20:18 |19:07 13
06:16 (WEA 5) | 06:38 | 07:29
06:26 (WEA 5) | 20:16 | 19:05 14
06:17 (WEA 5) | 06:40 | 07:31
06:24 (WEA 5) | 20:13 |19:02 15
06:19 (WEA 5) | 06:42 07:29 (WEA 3) | 07:32
06:22 (WEA 5) | 20:11 8 07:37 (WEA 3) | 19:00 15
| 06:43 07:28 (WEA 3) | 07:34
120:09 11 07:39 (WEA3) | 18:58 14
| 06:45 07:26 (WEA 3) | 07:36
| 20:06 13 07:39 (WEA 3) | 18:55 12
| 06:47 07:25 (WEA 3) | 07:38
120:04 15 07:40 (WEA3) |18:53 9
| 06:48 07:24 (WEA 3) | 07:39
| 20:02 15 07:39 (WEA 3) | 18:51 5
| 06:50 07:24 (WEA 3) | 07:41
| 19:59 15 07:39 (WEA 3) | 18:48
| 06:52 07:24 (WEA 3) | 07:43
| 19:57 15  07:39 (WEA 3) | 18:46
| 06:53 07:24 (WEA 3) | 07:45
| 19:55 13 07:37 (WEA3) | 18:44
06:53 (WEA 4) | 06:55 07:25 (WEA 3) | 07:46
07:04 (WEA 4) | 19:52 11 07:36 (WEA 3) | 18:41
06:52 (WEA 4) | 06:57 07:28 (WEA 3) | 07:48
07:06 (WEA 4) | 19:50 5 07:33 (WEA 3) | 18:39
06:49 (WEA 4) | 06:58 | 07:50
07:07 (WEA 4) | 19:47 | 18:37
06:49 (WEA 4) | 07:00 07:47 (WEA 2) | 07:52
07:08 (WEA 4) | 19:45 5 07:52 (WEA?2) | 18:35
06:48 (WEA 4) | 07:02 07:43 (WEA 2) | 07:54
07:09 (WEA 4) | 19:43 11 07:54 (WEA 2) | 18:32
06:47 (WEA 4) | 07:03 07:42 (WEA 2) | 07:55
07:09 (WEA 4) | 19:40 13  07:55 (WEA 2) | 18:30
06:46 (WEA 4) | 07:05 07:41 (WEA 2) | 07:57
07:10 (WEA 4) | 19:38 15  07:56 (WEA 2) | 18:28
06:45 (WEA 4) | 07:07 07:39 (WEA 2) | 07:59
07:09 (WEA4) | 19:36 16  07:55 (WEA 2) | 18:26
06:45 (WEA 4) | 07:08 07:39 (WEA 2) | 08:01
07:10 (WEA4) | 19:33 17  07:56 (WEA 2) | 18:24
06:46 (WEA 4) | 07:10 07:39 (WEA 2) | 08:03
07:10 (WEA 4) | 19:31 16  07:55(WEA2) | 18:21
06:47 (WEA 4) | 07:12 07:39 (WEA 2) | 08:04
07:09 (WEA 4) | 19:28 15  07:54 (WEA 2) | 18:19
06:49 (WEA 4) | 07:14 07:40 (WEA 2) | 08:06
07:09 (WEA 4) | 19:26 13  07:53 (WEA2) | 18:17
06:50 (WEA 4) | 07:15 07:41 (WEA 2) | 08:08
07:07 (WEA 4) | 19:24 10  07:51 (WEA 2) | 18:15
06:52 (WEA 4) | 07:17 07:45 (WEA 2) | 07:10
07:07 (WEA 4) | 19:21 3 07:48 (WEA?2) | 17:13
06:54 (WEA 4) | 07:19 | 07:12
07:06 (WEA 4) | 19:19 | 17:11
06:55 (WEA 4) | 07:20 | 07:14
07:04 (WEA 4) | 19:16 | 17:09
06:57 (WEA 4) | 07:22 | 07:15
07:02 (WEA 4) | 19:14 | 17:07
| 07:24 08:08 (WEA 1) | 07:17
| 19:12 3 08:11 (WEA1) | 17:05
| 07:25 08:05 (WEA 1) | 07:19
| 19:09 9 08:14 (WEA 1) | 17:03
| | 07:21
| | 17:01
| 381 | 330
| 267 | 97
zeit wie jahr):

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

.com, dk

15.00202200:8/68  WINAPRO w

| Novembei Dezember

08:03 (WEA 1) | 07:23
08:16 (WEA 1) | 16:59
08:02 (WEA 1) | 07:25
08:16 (WEA 1) | 16:57
08:01 (WEA 1) | 07:26
08:16 (WEA 1) | 16:55
08:01 (WEA 1) | 07:28
08:16 (WEA 1) | 16:53
08:01 (WEA 1) | 07:30
08:15 (WEA 1) | 16:52
08:02 (WEA 1) | 07:32
08:14 (WEA 1) | 16:50
08:03 (WEA 1) | 07:34
08:12 (WEA 1) | 16:48
08:05 (WEA 1) | 07:36
08:10 (WEA 1) | 16:46
| 07:38
| 16:45
| 07:39
| 16:43
| 07:41
| 16:41
| 07:43
| 16:40
| 07:45
| 16:38
| 07:47
| 16:37
| 07:49
| 16:35
| 07:50
| 16:34
| 07:52
| 16:32
| 07:54
| 16:31
| 07:56
| 16:29
| 07:57
| 16:28
| 07:59
| 16:27
| 08:01
| 16:26
| 08:03
16:25
8:04
6:23
8:06
6:22
8:08
6:21
8:09
6:20
8:11
6:20
8:12
6:19
8:14
6:18

HOHOHOROHORO RO

|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
| 263
|

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

CONSULTING ENGINEERS



Projekt:

R-2-2021-0491 WP am Standort Vechta

SHADOW - Kalender

N awm
y g\ |

| KOTTER

I
I I ' CONSULTING ENGINEERS

Seite 104 von 191 zum Bericht R-2-2021-0491.04

Lizenzierter Anwender:
KOTTER Consulting Engineers GmbH & Co. KG
Bonifatiusstr. 400
DE-48432 Rheine
+49 5971 9710-31
André Raming / a.raming@koetter-consulting.com

Berechnet:

15.09.2022 08:06/3.5.587

Berechnung: Schattenwurfausbreitung GesamtbelastungSchattenrezeptor: SR-36 - SR-36, Kéhlerweg 6, 49393 Lohne (Oldenburg)
Annahmen fiir Schattenwurfberechnung

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

Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung

Die Windenergieanlage/n ist/sind immer in Betrieb

|Januar |Februar

1] 08:40 | 08:11
11622 | 17:12
2 08:40 | 08:10
| 16:23 | 17:13
308:39 | 08:08
|16:25 | 17:15
408:39 | 08:07
| 16:26 | 17:17
5]08:39 | 08:05
116:27 | 17:19
6 08:38 | 08:03
116:28 | 17:21
7]08:38 | 08:01
|16:30 | 17:23
808:38 | 08:00
| 16:31 | 17:25
908:37 | 07:58
| 16:32 | 17:27
10 | 08:37 | 07:56
| 16:34 | 17:29
11]08:36 | 07:54
| 16:35 | 17:31 7
12| 08:35 | 07:52
| 16:37 | 17:33 10
13]08:3¢ | 07:50
| 16:38 | 17:35 14
14| 08:34 | 07:48
| 16:40 | 17:36 14
15]08:33 | 07:46
| 16:41 | 17:38 15
16 | 08:32 | 07:44
| 16:43 | 17:40 15
17108:31 | 07:42
| 16:45 | 17:42 15
18 | 08:30 | 07:40
| 16:46 | 17:44 14
19]08:29 | 07:38
| 16:48 | 17:46 12
20 | 08:28 | 07:36
116:50 | 17:48 9
2110827 | 07:34
| 16:51 | 17:50 1
22| 08:26 | 07:32
116:53 | 17:52 3
23]08:24 | 07:30
| 16:55 | 17:54 10
24| 08:23 | 07:27
|16:57 | 17:55 13
25]08:22 | 07:25
| 16:59 | 17:57 16
26 | 08:20 | 07:23
117:00  |17:59 16
271 08:19 | 07:21
| 17:02 | 18:01 18
28| 08:18 | 07:19
|17:04 | 18:03 17
29 | 08:16 |
| 17:06 |
30 | 08:15 |
117:08 |
31108:13 |
| 17:10 |
Sonnenscheinstunden | 255 | 276
astr.max.mogl.Beschattung | | 219

Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergegeben (!

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

08:19 (WEA 1) 6 54
08:26 (WEA 1) | 18:23
08:17 (WEA 1) | 06:51
08:27 (WEA 1) | 18:25
08:15 (WEA 1) | 06:49
08:29 (WEA 1) | 18:27
08:15 (WEA 1) | 06:47
08:29 (WEA 1) | 18:29
08:15 (WEA 1) | 06:44
08:30 (WEA 1) | 18:30
08:15 (WEA 1) | 06:42
08:30 (WEA 1) | 18:32
08:15 (WEA 1) | 06:40
08:30 (WEA 1) | 18:34
08:15 (WEA 1) | 06:37
08:29 (WEA 1) | 18:36
08:16 (WEA 1) | 06:35
08:28 (WEA 1) | 18:38
08:18 (WEA 1) | 06:32
08:27 (WEA 1) | 18:39
08:21 (WEA 1) | 06:30
08:22 (WEA 1) | 18:41
07:59 (WEA 2) | 06:28
08:02 (WEA 2) | 18:43
07:56 (WEA 2) | 06:25
08:06 (WEA 2) | 18:45
07:54 (WEA 2) | 06:23
08:07 (WEA 2) | 18:46
07:52 (WEA 2) | 06:21
08:08 (WEA 2) | 18:48
07:52 (WEA 2) | 06:18
08:08 (WEA 2) | 18:50
07:51 (WEA 2) | 06:16
08:09 (WEA 2) | 18:52
07:52 (WEA 2) | 06:13
08:09 (WEA 2) | 18:54

| 07:11
19:55
07:09
19:57
07:06
19:59

|
|
|
|
|
| 367
|

Minuten mit Schatten

windPRO 3.5.587 by EMD International A/S, Tel. +45 69 16 48 50, d:

Zeitpunkt (SS:MM) Schattenanfang

| April

07:51 (WEA 2) | 07:04

07:43 (WEA 4) | 05:57
08:07 (WEA 4) | 2
07:44 (WEA 4) | O
08:06 (WEA 4) | 2
07:44 (WEA 4) | O
08:03 (WEA 4) | 2
07:47 (WEA 4) | O
08:01 (WEA 4) | 2
07:50 (WEA 4) | O
07:57 (WEA 4) | 2

22

19

15

07:04 (WEA 5)
07:17 (WEA 5)
07:02 (WEA5) |

06:50 (WEA 5) |
07:22 (WEA5) |
06:50 (WEA 5) |
07:22 (WEA5) |
06:51 (WEA5) |
07:21 (WEA5) |
06:51 (WEA 5) |
07:20 (WEA5) |
06:52 (WEA 5) |
07:19 (WEA5) |
06:53 (WEA 5) |
07:17 (WEA5) |

|

|

|

|

NONONONONONONO

64

08:08 (WEA2) [ 20:01 24

07:45 (WEA 3) | 07:02

08:07 (WEA2) [ 20:02 22

07:43 (WEA 3) | 06:59

08:07 (WEA2) | 20:04 19

07:41 (WEA 3) | 06:57

08:04 (WEA 2) | 20:06 14

07:40 (WEA 3) | 06:55

08:02 (WEA 2) | 20:08 7

07:40 (WEA 3) | 06:52

07:57 (WEA 3) | 20:09

07:39 (WEA 3) | 06:50

07:56 (WEA 3) | 20:11

07:39 (WEA 3) | 06:48

07:56 (WEA 3) | 20:13

07:40 (WEA 3) | 06:45

07:55 (WEA 3) | 20:15

07:40 (WEA 3) | 06:43

07:54 (WEA 3) | 20:16

07:41 (WEA 3) | 06:41

07:52 (WEA3) | 20:18 13

07:44 (WEA 3) | 06:38

07:50 (WEA 3) [ 20:20 17
| 06:36
2022 21
| 06:34
|20:24 24
| 06:32
|20:25 27
| 06:29
[20:27 29
| 06:27
2029 31
| 06:25
[20:31 32

06:58 (WEA 4) | 06:23

07:05 (WEA4) [ 20:32 32

06:56 (WEA 4) | 06:21

07:08 (WEA 4) | 20:34 34

06:53 (WEA 4) | 06:18

07:09 (WEA4) | 20:36 34

06:51 (WEA 4) | 06:16

07:10 (WEA 4) | 20:38 33

06:48 (WEA 4) | 06:14

07:10 (WEA4) [ 20:39 33

06:46 (WEA 4) | 06:12

07:11 (WEA4) | 20:41 33

06:44 (WEA 4) | 06:10

07:11 (WEA4) | 20:43 32

06:43 (WEA 4) | 06:08

07:11 (WEA4) | 20:45 32

06:42 (WEA 4) | 06:06

07:11 (WEA4) | 20:46 30

06:42 (WEA 4) | 06:04

07:10 (WEA 4) | 20:48 29

07:42 (WEA 4) | 06:02

08:10 (WEA 4) [ 20:50 27

07:42 (WEA 4) | 05:59

08:09 (WEA 4) | 20:52 24

07:42 (WEA 4) |

08:08 (WEA 4) |
| 418
| 653

zeit wie

Zeitpunkt (SS:MM) Schattenende

.com,

):

| Juni

06:54 (WEA 5) | 05:11
07:16 (WEA 5) | 21:41
06:56 (WEA 5) | 05:10
07:15 (WEA 5) | 21:42
06:58 (WEA 5) | 05:09
07:13 (WEA 5) | 21:43
07:01 (WEA 5) | 05:08
07:09 (WEA 5) | 21:44

| 05:07

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

15.00202200:18/69  WINAPRO w



Projekt:

R-2-2021-0491 WP am Standort Vechta

SHADOW - Kalender

Berechnung: Schattenwurfausbreitung GesamtbelastungSchattenrezeptor: SR-36 - SR-36, Kéhlerweg 6, 49393 Lohne (Oldenburg)

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

| Juli | August
1]05:07 | 05:45
| 21:55 | 21:22
20508 | 05:47
| 21:55 | 21:20
3]05:09 | 05:48
| 21:54 | 21:18
4]05:09 | 05:50
| 21:54 | 21:17
5]05:10 | 05:51
| 21:53 | 21:15
6]05:11 | 05:53
| 21:53 | 21:13
7]05:12 | 05:55
| 21:52 | 21:11
8]05:13 | 05:56
| 21:52 | 21:09
9]05:14 | 05:58
| 21:51 | 21:07
10 | 05:15 | 06:00
| 21:50 | 21:05
11]05:16 | 06:01
| 21:49 | 21:03
12 05:17 | 06:03
| 21:48 | 21:02
13]05:18 | 06:05
| 21:47 | 21:00
14 05:19 | 06:06
| 21:47 | 20:57
15]05:21 | 06:08
| 21:46 | 20:55
16 | 05:22 | 06:10
| 21:44 | 20:53
17105:23 | 06:11
| 21:43 | 20:51
18 05:24 | 06:13
|21:42 | 20:49
19 05:26 | 06:15
|21:41 | 20:47
20| 05:27 | 06:16
| 21:40 | 20:45
210529 | 06:18
|21:38 | 20:43
2205:30 | 06:20
|21:37 | 20:41
231 05:31 | 06:21
| 21:36 | 20:38
241 05:33 | 06:23
|21:3¢ | 20:36
25]05:3¢ | 06:25
| 21:33 | 20:34
26 | 05:36 | 06:26
|21:31 | 20:32
271 05:37 | 06:28
|21:30 | 20:29
28| 05:39 | 06:30
|21:28 | 20:27
29 | 05:40 | 06:31
|21:27 | 20:25
30 | 05:42 | 06:33
|21:25 | 20:23
31 05:43 | 06:35
|21:24 | 20:20
Sonnenscheinstunden | 506 | 456

astr.max.mogl.Beschattung | |

11

16

20

23

25

27

29

30

31

32

32

33

33

33

33

32

32

30

29

27

24

21

17

620

| September

07:09 (WEA 5)
07:20 (WEA 5)
07:06 (WEA 5)
07:22 (WEA 5)
07:04 (WEA 5)
07:24 (WEA 5) | 19:55
07:02 (WEA 5) | 06:55
07:25 (WEA 5) | 19:52
07:01 (WEA 5) | 06:57
07:26 (WEA 5) | 19:50
06:59 (WEA 5) | 06:58
07:26 (WEA 5) | 19:47
06:59 (WEA 5) | 07:00
07:28 (WEA 5) | 19:45
06:58 (WEA 5) | 07:02
07:28 (WEA 5) | 19:43
06:57 (WEA 5) | 07:03
07:28 (WEA 5) | 19:40
06:57 (WEA 5) | 07:05
07:29 (WEA 5) | 19:38
06:56 (WEA 5) | 07:07
07:28 (WEA 5) | 19:36
06:56 (WEA 5) | 07:08
07:29 (WEA 5) | 19:33
06:55 (WEA 5) | 07:10
07:28 (WEA 5) | 19:31
06:55 (WEA 5) | 07:12
07:28 (WEA 5) | 19:28
06:55 (WEA 5) | 07:14
07:28 (WEA 5) | 19:26
06:55 (WEA 5) | 07:15
07:27 (WEA 5) | 19:24
06:55 (WEA 5) | 07:17
07:27 (WEA 5) | 19:21
06:55 (WEA 5) | 07:19
07:25 (WEA 5) | 19:19
06:56 (WEA 5) | 07:20
07:25 (WEA 5) | 19:16
06:57 (WEA 5) | 07:22
07:24 (WEA 5) | 19:14
06:58 (WEA 5) | 07:24
07:22 (WEA 5) | 19:12
07:00 (WEA 5) | 07:25
07:21 (WEA 5) | 19:09
07:02 (WEA 5) |
07:19 (WEA 5) |

| 381

|

650
9:59
6:52
9:57

|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
| 06:53
|

|

12

14

18

22

24

26

26

28

28

28

28

28

25

23

20

17

397
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Lizenzierter Anwender:
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KOTTER Consulting Engineers GmbH & Co. KG

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

André Raming / a.raming@koetter-consulting.com

Berechnet:

15.09.2022 08:06/3.5.587

I KOTT

CONSULTING ENGINEERS

| Oktober | November Dezember
07:03 (WEA 5) | 07:27 ]07:23 | 08:15
07:15 (WEA 5) | 19:07 |16:59 | 16:17
| 07:29 08:21 (WEA 3) | 07:25 | 08:17
| 19:05 9  08:30 (WEA 3) | 16:57 | 16:16
| 07:31 08:18 (WEA 3) | 07:26 | 08:18
| 19:02 13 08:31 (WEA 3) | 16:55 | 16:16
| 07:32 08:17 (WEA 3) | 07:28 | 08:20
| 19:00 15  08:32 (WEA 3) | 16:53 | 16:15
| 07:34 08:16 (WEA 3) | 07:30 | 08:21
| 18:57 17 08:33 (WEA 3) | 16:52 | 16:15
| 07:36 08:16 (WEA 3) | 07:32 | 08:22
| 18:55 17 08:33 (WEA 3) | 16:50 | 16:14
07:46 (WEA 4) | 07:38 08:15 (WEA 3) | 07:34 | 08:24
07:52 (WEA 4) | 18:53 17 08:32 (WEA 3) | 16:48 | 16:14
07:41 (WEA 4) | 07:39 08:15 (WEA 3) | 07:36 | 08:25
07:55 (WEA 4) | 18:51 16  08:31 (WEA3) | 16:46 | 16:13
07:39 (WEA 4) | 07:41 08:16 (WEA 3) | 07:38 | 08:26
07:57 (WEA 4) | 18:48 22 08:38 (WEA?2) | 16:45 | 16:13
07:37 (WEA 4) | 07:43 08:16 (WEA 3) | 07:39 | 08:27
07:59 (WEA 4) | 18:46 24 08:40 (WEA2) | 16:43 | 16:13
07:35 (WEA 4) | 07:45 08:18 (WEA 3) | 07:41 | 08:28
07:59 (WEA 4) | 18:44 23 08:41 (WEA2) | 16:41 | 16:12
07:34 (WEA 4) | 07:46 08:22 (WEA 3) | 07:43 | 08:29
08:00 (WEA 4) | 18:41 19  08:42 (WEA 2) | 16:40 | 16:12
07:34 (WEA 4) | 07:48 08:24 (WEA 2) | 07:45 | 08:30
08:00 (WEA 4) | 18:39 17 08:41 (WEA?2) | 16:38 | 16:12
07:32 (WEA 4) | 07:50 08:24 (WEA 2) | 07:47 | 08:31
08:00 (WEA 4) | 18:37 17 08:41 (WEA2) | 16:37 | 16:12
07:32 (WEA 4) | 07:52 08:24 (WEA 2) | 07:49 | 08:32
08:00 (WEA 4) | 18:35 17 08:41 (WEA2) | 16:35 | 16:12
07:31 (WEA 4) | 07:54 08:24 (WEA 2) | 07:50 | 08:33
07:59 (WEA 4) | 18:32 16  08:40 (WEA 2) | 16:34 | 16:12
07:31 (WEA 4) | 07:55 08:25 (WEA 2) | 07:52 | 08:34
07:59 (WEA 4) | 18:30 15  08:40 (WEA 2) | 16:32 | 16:13
07:31 (WEA 4) | 07:57 08:26 (WEA 2) | 07:54 | 08:35
07:59 (WEA 4) | 18:28 12 08:38 (WEA2) | 16:31 | 16:13
07:32 (WEA 4) | 07:59 08:28 (WEA 2) | 07:56 | 08:36
07:57 (WEA 4) | 18:26 8  08:36 (WEA 2) | 16:29 | 16:13
07:34 (WEA 4) | 08:01 | 07:57 | 08:36
07:57 (WEA 4) | 18:24 |16:28 | 16:13
07:36 (WEA 4) | 08:03 08:50 (WEA 1) | 07:59 | 08:37
07:56 (WEA 4) | 18:21 6  08:56 (WEA 1) | 16:27 | 16:14
07:37 (WEA 4) | 08:04 08:47 (WEA 1) | 08:01 | 08:37
07:54 (WEA 4) | 18:19 10  08:57 (WEA1) | 16:26 | 16:14
07:39 (WEA 4) | 08:06 08:45 (WEA 1) | 08:03 | 08:38
07:52 (WEA 4) | 18:17 13 08:58 (WEA 1) | 16:25 | 16:15
07:41 (WEA 4) | 08:08 08:45 (WEA 1) | 08:04 | 08:38
07:50 (WEA 4) | 18:15 14 08:59 (WEA1) | 16:23 | 16:15
07:43 (WEA 4) | 07:10 07:44 (WEA 1) | 08:06 | 08:39
07:45 (WEA4) | 17:13 15  07:59 (WEA 1) | 16:22 | 16:16
| 07:12 07:44 (WEA 1) | 08:08 | 08:39
|17:11 15  07:59 (WEA1) | 16:21 | 16:17
| 07:14 07:44 (WEA 1) | 08:09 | 08:39
|17:09 15 07:59 (WEA1) | 16:20 | 16:18
| 07:15 07:44 (WEA 1) | 08:11 | 08:39
117:07 15 07:59 (WEA1) | 16:19 | 16:18
| 07:17 07:45 (WEA 1) | 08:12 | 08:40
|17:05 13 07:58 (WEA1) | 16:19 | 16:19
| 07:19 07:47 (WEA 1) | 08:14 | 08:40
117:03 10 07:57 (WEA1) | 16:18 | 16:20
| 07:21 07:49 (WEA 1) | | 08:40
| 17:01 6 07:55(WEA1) | | 16:21
| 330 | 263 | 240
| 426 | |

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 3.5.587 by EMD International A/S, Tel. +45 69 16 48 50,

Minuten mit Schatten

Zeitpunkt (SS:MM) Schattenanfang

Zeitpunkt (SS:MM) Schattenende

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

15.09.2022 09:18 / 70 windPRO ‘
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Lizenzierter Anwender:

KOTTER Consulting Engineers GmbH & Co. KG

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

André Raming / a.raming@koetter-consulting.com

Berechnet:

15.09.2022 08:06/3.5.587

Berechnung: Schattenwurfausbreitung GesamtbelastungSchattenrezeptor: SR-37 - SR-37, Weidenweg 1A, 49377 Vechta
Annahmen fiir Schattenwurfberechnung
Die dargestellten Zeiten sind die astronomisch maximal mégliche Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint téglich von Sonnenauf- bis -untergang
Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb

|Januar | Februar
1| 08:40 13:41 (WEA 5) | 08:11
| 16:22 60 14:41 (WEAS) [ 17:11 38
2] 08:39 13:41 (WEA 5) | 08:10
| 16:23 61 14:42 (WEAS) | 17:13 35
3 08:39 13:41 (WEA 5) | 08:08
| 16:24 61 14:42 (WEAS5) | 17:15 31
4 08:39 13:42 (WEA 5) | 08:06
| 16:26 61 14:43 (WEAS) [ 17:17 26
508:39 13:43 (WEA 5) | 08:05
| 16:27 61 14:44 (WEAS5) | 17:19 20
6| 08:38 13:43 (WEA 5) | 08:03
| 16:28 61  14:44 (WEA5) | 17:21 8
7] 08:38 13:43 (WEA 5) | 08:01
| 16:29 61  14:44 (WEA5) | 17:23
8| 08:38 13:44 (WEA 5) | 07:59
| 16:31 61  14:45(WEAS) | 17:25
9 08:37 13:44 (WEA 5) | 07:58
| 16:32 61  14:45 (WEA5) | 17:27
10 | 08:36 13:44 (WEA 5) | 07:56
| 16:34 61  14:45(WEAS) | 17:29
11 | 08:36 13:45 (WEA 5) | 07:54
| 16:35 60  14:45(WEA5) | 17:31
12 | 08:35 13:46 (WEA 5) | 07:52
| 16:37 60  14:46 (WEAS5) | 17:33
13 | 08:34 13:46 (WEA 5) | 07:50
| 16:38 60  14:46 (WEAS) | 17:34
14 | 08:34 13:47 (WEA 5) | 07:48
| 16:40 60 14:47 (WEAS5) | 17:36
15 | 08:33 13:47 (WEA 5) | 07:46
| 16:41 60  14:47 (WEAS5) | 17:38
16 | 08:32 13:48 (WEA 5) | 07:44
| 16:43 59  14:47 (WEA 5) | 17:40
17 | 08:31 13:48 (WEA 5) | 07:42
| 16:44 59  14:47 (WEA5) | 17:42
18 | 08:30 13:49 (WEA 5) | 07:40
| 16:46 58  14:47 (WEA5) | 17:44
19 | 08:29 13:49 (WEA 5) | 07:38
| 16:48 58  14:47 (WEA5) | 17:46
20 | 08:28 13:50 (WEA 5) | 07:36
| 16:50 57  14:47 (WEA5) | 17:48
21 | 08:27 13:50 (WEA 5) | 07:34
| 16:51 57  14:47 (WEA 5) | 17:50
22| 08:26 13:51 (WEA 5) | 07:32
| 16:53 56  14:47 (WEA 5) | 17:52
23| 08:24 13:53 (WEA 5) | 07:30
| 16:55 54 14:47 (WEA5) | 17:53
24| 08:23 13:53 (WEA 5) | 07:27
| 16:57 53 14:46 (WEA 5) | 17:55
25 | 08:22 13:54 (WEA 5) | 07:25
| 16:58 53 14:47 (WEA5) | 17:57
26 | 08:20 13:55 (WEA 5) | 07:23
| 17:00 51 14:46 (WEA 5) | 17:59
27| 08:19 13:56 (WEA 5) | 07:21
| 17:02 50  14:46 (WEA 5) | 18:01
28| 08:18 13:57 (WEA 5) | 07:19
|17:04 48  14:45 (WEA 5) | 18:03
29 | 08:16 13:58 (WEA 5) |
| 17:06 46 14:44 (WEA5) |
30 | 08:15 14:00 (WEA 5) |
| 17:08 44 14:44 (WEA5) |
31 08:13 14:01 (WEA 5) |
| 17:10 41 14:42 (WEAS) |
Sonnenscheinstunden | 255 | 276
astr.max.mogl.Beschattung | 1753 | 158

|Mérz

14:03 (WEA 5) | 07:16
14:41 (WEA 5) | 18:05
14:05 (WEA 5) | 07:14
14:40 (WEA 5) | 18:07
14:07 (WEA 5) | 07:12
14:38 (WEA 5) | 18:08
14:10 (WEA 5) | 07:10
14:36 (WEA 5) | 18:10
14:13 (WEA 5) | 07:07
14:33 (WEA 5) | 18:12
14:19 (WEA 5) | 07:05
14:27 (WEA 5) | 18:14

| 07:03
18:16

| April | Mai

| 07:04 | 05:57
| 20:01 | 20:53
| 07:02 | 05:55
| 20:02 | 20:55
| 06:59 | 05:53
| 20:04 | 20:57
| 06:57 | 05:52
| 20:06 | 20:58
| 06:55 | 05:50
| 20:08 | 21:00
| 06:52 | 05:48
| 20:09 | 21:02
| 06:50 | 05:46
| 20:11 | 21:04
| 06:48 | 05:44
| 20:13 | 21:05
| 06:45 | 05:42
| 20:15 | 21:07
| 06:43 | 05:40
| 20:16 | 21:09
|06:41 | 05:39
| 20:18 | 21:10
|06:38 | 05:37
120:220 | 21:12
| 06:36 | 05:35
120:22 | 21:14
| 06:34 | 05:34
| 20:23 | 21:15
|06:32 | 05:32
120:25 | 21:17
| 06:29 | 05:30
120:27 | 21:18
|06:27 | 05:29
| 20:29 | 21:20
|06:25 | 05:27
120:31 2121
|06:23 | 05:26
| 20:32 | 21:23
| 06:20 | 05:25
| 20:34 | 21:25
|06:18 | 05:23
| 20:36 | 21:26
| 06:16 | 05:22
120:38 | 21:27
| 06:14 | 05:20
| 20:39 | 21:29
|06:12 | 05:19
|20:41 | 21:30
| 06:10 | 05:18
| 20:43 | 21:32
| 06:08 | 05:17
|20:45 | 21:33
| 06:06 | 05:16
|20:46 | 21:34
| 06:03 | 05:14
|20:48 | 21:36
| 06:01 | 05:13
20:50 | 21:37
| 05:59 | 05:12
|20:52 | 21:38
| | 05:11
| | 21:40
| 418 | 489
| |

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

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

Tag im Monat Sonnenaufgang  (SS:MM)
Sonnenuntergang (SS:MM) Minuten mit Schatten
windPRO 3.5.587 by EMD International A/S, Tel. +45 69 16 48 50, d

.com,

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

15.09.2022 09:18 / 71 windPRO ‘
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Projekt: Lizenzierter Anwender:

R-2-2021-0491 WP am Standort Vechta KOTTER Consulting Engineers GmbH & Co. KG
Bonifatiusstr. 400
DE-48432 Rheine
+49 5971 9710-31

André Raming / a.raming@koetter-consulting.com
Berechnet:

15.09.2022 08:06/3.5.587

SHADOW - Kalender

Berechnung: Schattenwurfausbreitung GesamtbelastungSchattenrezeptor: SR-37 - SR-37, Weidenweg 1A, 49377 Vechta
Annahmen fiir Schattenwurfberechnung
Die dargestellten Zeiten sind die astronomisch maximal mégliche Beschattungsdauer, berechnet unter folgenden Annahmen:

Die Sonne scheint téglich von Sonnenauf- bis -untergang

Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung

Die Windenergieanlage/n ist/sind immer in Betrieb

| Juli |August | rOktober | | Dezember
1]05:07 |05:45 | 06:36 | 07:27 | 07:23 | 08:15 13:27 (WEA 5)
| 21:55 | 21:22 | 20:18 | 19:07 | 16:59 | 16:17 60  14:27 (WEA 5)
2]05:08 |05:46 | 06:38 | 07:29 | 07:25 | 08:17 13:27 (WEA 5)
| 21:55 | 21:20 | 20:16 | 19:04 | 16:57 | 16:16 61  14:28 (WEA 5)
3105:08  |05:48  |06:40 | 07:31 | 07:26 | 08:18 13:28 (WEA 5)
| 21:54 | 21:18 | 20:13 | 19:02 | 16:55 | 16:16 61  14:29 (WEA 5)
40509 |05:50 | 06:41  |07:32 | 07:28 | 08:20 13:28 (WEA 5)
| 21:54 | 21:17 | 20:11 | 19:00 | 16:53 | 16:15 61  14:29 (WEA 5)
5]05:10 | 0551 | 0643 | 07:34 | 07:30 13:48 (WEA 5) | 08:21 13:29 (WEA 5)
|21:53 | 21:15 | 20:09  |18:57 | 16:51 10 13:58 (WEA5) | 16:14 61  14:30 (WEA 5)
60511  |05:53 | 06:45 | 07:36 | 07:32 13:42 (WEA 5) | 08:22 13:29 (WEA 5)
| 21:53 | 21:13 | 20:06 | 18:55 | 16:50 21 14:03 (WEA5) | 16:14 61  14:30 (WEA 5)
710512 | 05:55 | 06:47 | 07:38 | 07:34 13:39 (WEA 5) | 08:24 13:29 (WEA 5)
| 21:52 | 21:11 | 20:04 | 18:53 | 16:48 27  14:06 (WEA 5) | 16:14 61  14:30 (WEA 5)
80513  |05:56 | 06:48 | 07:39 | 07:36 13:37 (WEA 5) | 08:25 13:30 (WEA 5)
| 21:52 | 21:09 | 20:02 | 18:50 | 16:46 31 14:08 (WEA5) | 16:13 61  14:31 (WEA5)
905:14  |05:58 | 06:50 | 07:41 | 07:38 13:35 (WEA 5) | 08:26 13:30 (WEA 5)
| 21:51 | 21:07 | 19:59 | 18:48 | 16:44 35 14:10 (WEA5) | 16:13 61  14:31 (WEA5)
10 | 05:15 | 05:59 | 06:52 | 07:43 | 07:39 13:33 (WEA 5) | 08:27 13:31 (WEA 5)
| 21:50 | 21:05 | 19:57 | 18:46 | 16:43 39  14:12 (WEAS) | 16:13 60  14:31 (WEA5)
11]05:16 | 06:01 | 06:53 | 07:45 | 07:41 13:32 (WEA 5) | 08:28 13:31 (WEA 5)
| 21:49 | 21:03 | 19:55 | 18:44 | 16:41 41 14:13 (WEAS) | 16:12 60  14:31 (WEA5)
1205:17 | 06:03 | 06:55 | 07:46 | 07:43 13:31 (WEA 5) | 08:29 13:31 (WEA 5)
| 21:48 | 21:01 | 19:52 | 18:41 | 16:40 44 14:15(WEAS) | 16:12 61  14:32 (WEA5)
13]05:18 | 06:04 | 06:57 | 07:48 | 07:45 13:30 (WEA 5) | 08:30 13:32 (WEA 5)
| 21:47 | 20:59 | 19:50 | 18:39 | 16:38 46  14:16 (WEAS) | 16:12 60  14:32 (WEA 5)
1405:19 | 06:06 | 06:58 | 07:50 | 07:47 13:29 (WEA 5) | 08:31 13:32 (WEA 5)
| 21:46 | 20:57 | 19:47 | 18:37 | 16:36 48  14:17 (WEAS) | 16:12 60  14:32 (WEA5)
15(05:21 | 06:08 | 07:00 | 07:52 | 07:49 13:28 (WEA 5) | 08:32 13:33 (WEA 5)
| 21:45 | 20:55 | 19:45 | 18:34 | 16:35 50 14:18 (WEA5) | 16:12 60  14:33 (WEA5)
16 05:22 | 06:09 | 07:02 | 07:53 | 07:50 13:28 (WEA 5) | 08:33 13:33 (WEA 5)
|21:44  |20:53 | 19:43 [ 18:32 | 16:33 51  14:19 (WEA5) | 16:12 61  14:34 (WEA5)
1705:23 | 06:11 | 07:03 | 07:55 | 07:52 13:27 (WEA 5) | 08:34 13:34 (WEA 5)
| 21:43 | 20:51 | 19:40 | 18:30 | 16:32 53 14:20 (WEA5) | 16:12 60  14:34 (WEA 5)
18 05:24 | 06:13 | 07:05 | 07:57 | 07:54 13:27 (WEA 5) | 08:35 13:35 (WEA 5)
| 21:42 | 20:49 | 19:38 | 18:28 | 16:31 53 14:20 (WEA5) | 16:13 60  14:35 (WEA 5)
1905:26 | 06:15 | 07:07 | 07:59 | 07:56 13:27 (WEA 5) | 08:35 13:35 (WEA 5)
|21:41 | 20:47 | 19:35 | 18:26 | 16:29 54 14:21 (WEA5) | 16:13 60  14:35 (WEA5)
200527 | 06:16 | 07:08 | 08:01 | 07:57 13:26 (WEA 5) | 08:36 13:35 (WEA 5)
| 21:40 | 20:45 | 19:33 | 18:23 | 16:28 56  14:22 (WEA5) | 16:13 60  14:35 (WEA 5)
2100528 | 06:18 | 07:10 | 08:02 | 07:59 13:26 (WEA 5) | 08:37 13:36 (WEA 5)
| 21:38 | 20:43 | 19:31 | 18:21 | 16:27 57  14:23 (WEAS) | 16:14 60  14:36 (WEA 5)
2210530 | 06:20 | 07:12 | 08:04 | 08:01 13:26 (WEA 5) | 08:37 13:36 (WEA 5)
| 21:37 | 20:41 | 19:28 | 18:19 | 16:26 57  14:23 (WEAS) | 16:14 60  14:36 (WEA 5)
2310531 | 06:21 | 07:13 | 08:06 | 08:03 13:26 (WEA 5) | 08:38 13:36 (WEA 5)
| 21:36 | 20:38 | 19:26 | 18:17 | 16:24 58  14:24 (WEA5) | 16:15 60  14:36 (WEA 5)
2410533 | 06:23 | 07:15 | 08:08 | 08:04 13:26 (WEA 5) | 08:38 13:37 (WEA 5)
| 21:34 | 20:36 | 19:23 | 18:15 | 16:23 58  14:24 (WEA5) | 16:15 61  14:38 (WEA 5)
25|05:34 | 06:25 | 07:17 | 07:10 | 08:06 13:26 (WEA 5) | 08:39 13:38 (WEA 5)
| 21:33 | 20:34 | 19:21 | 17:13 | 16:22 59  14:25(WEAYS) | 16:16 60  14:38 (WEA 5)
26 | 05:36 | 06:26 | 07:19 | 07:12 | 08:08 13:26 (WEA 5) | 08:39 13:38 (WEA 5)
| 21:31 | 20:32 | 19:19 | 17:11 | 16:21 59  14:25(WEAYS) | 16:17 60  14:38 (WEA 5)
271 05:37 | 06:28 | 07:20 | 07:13 | 08:09 13:27 (WEA 5) | 08:39 13:38 (WEA 5)
21:30 | 20:29 | 19:16 | 17:09 | 16:20 59  14:26 (WEA5) | 16:17 60  14:38 (WEA5)
28| 05:39 | 06:30 | 07:22 | 07:15 | 08:11 13:27 (WEA 5) | 08:39 13:39 (WEA 5)
|21:28 | 20:27 | 19:14 | 17:07 | 16:19 60  14:27 (WEA5) | 16:18 60  14:39 (WEA5)
29 | 05:40 | 06:31 | 07:24 | 07:17 | 08:12 13:26 (WEA 5) | 08:40 13:39 (WEA 5)
|21:27  |20:25 | 19:12 | 17:05 | 16:19 61  14:27 (WEA5) | 16:19 60  14:39 (WEA5)
30 | 05:42 | 06:33 | 07:25 | 07:19 | 08:14 13:27 (WEA 5) | 08:40 13:39 (WEA 5)
|21:25 | 20:23 | 19:09  |17:03 | 16:18 60  14:27 (WEA 5) | 16:20 61  14:40 (WEA 5)
31 05:43 | 06:35 | | 07:21 | | 08:40 13:40 (WEA 5)
|21:24 | 20220 | |17:01 | | 16:21 60  14:40 (WEA 5)

Sonnenscheinstunden | 506 | 456 | 381 | 330 | 263 | 240
astr.max.mogl.Beschattung | | | | | 1247 | 1872

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 3.5.587 by EMD International A/S, Tel. +45 69 16 48 50, d .com, dk 15.0020220018/72  WindPRO ‘



Projekt:

R-2-2021-0491 WP am Standort Vechta

SHADOW - Kalender

KOTTER

CONSULTING ENGINEERS

Seite 108 von 191 zum Bericht R-2-2021-0491.04

Lizenzierter Anwender:

KOTTER Consulting Engineers GmbH & Co. KG

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

André Raming / a.raming@koetter-consulting.com

Berechnet:

15.09.2022 08:06/3.5.587

Berechnung: Schattenwurfausbreitung GesamtbelastungSchattenrezeptor: SR-38 - SR-38, Weidenweg 1, 49377 Vechta
Annahmen fiir Schattenwurfberechnung
Die dargestellten Zeiten sind die astronomisch maximal mégliche Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint téglich von Sonnenauf- bis -untergang
Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb

|Januar | Februar
1| 08:40 13:47 (WEA 5) | 08:11
| 16:22 60 14:47 (WEAS) | 17:11 43
2] 08:39 13:48 (WEA 5) | 08:10
| 16:23 60  14:48 (WEA5) | 17:13 40
3 08:39 13:47 (WEA 5) | 08:08
| 16:24 61 14:48 (WEAS) | 17:15 37
4 08:39 13:48 (WEA 5) | 08:06
| 16:26 61  14:49 (WEAS) | 17:17 33
508:39 13:49 (WEA 5) | 08:05
| 16:27 60  14:49 (WEA5) | 17:19 28
6| 08:38 13:49 (WEA 5) | 08:03
| 16:28 60  14:49 (WEA5) | 17:21 22
7] 08:38 13:49 (WEA 5) | 08:01
| 16:29 61 14:50 (WEA5) | 17:23 14
8| 08:38 13:50 (WEA 5) | 07:59
| 16:31 61  14:51 (WEAS5) | 17:25
9 08:37 13:50 (WEA 5) | 07:58
| 16:32 61  14:51 (WEA5) | 17:27
10 | 08:36 13:50 (WEA 5) | 07:56
| 16:34 61  14:51 (WEAS5) | 17:29
11 | 08:36 13:51 (WEA 5) | 07:54
| 16:35 60  14:51 (WEAS5) | 17:31
12 | 08:35 13:52 (WEA 5) | 07:52
| 16:37 60  14:52 (WEA5) | 17:33
13 | 08:34 13:52 (WEA 5) | 07:50
| 16:38 61  14:53 (WEAS) | 17:34
14 | 08:34 13:53 (WEA 5) | 07:48
| 16:40 60  14:53 (WEAS5) | 17:36
15 | 08:33 13:53 (WEA 5) | 07:46
| 16:41 60  14:53 (WEAS5) | 17:38
16 | 08:32 13:54 (WEA 5) | 07:44
| 16:43 60  14:54 (WEA 5) | 17:40
17 | 08:31 13:53 (WEA 5) | 07:42
| 16:44 60  14:53 (WEA 5) | 17:42
18 | 08:30 13:54 (WEA 5) | 07:40
| 16:46 59  14:53 (WEAS) | 17:44
19 | 08:29 13:55 (WEA 5) | 07:38
| 16:48 59  14:54 (WEA5) | 17:46
20 | 08:28 13:56 (WEA 5) | 07:36
| 16:50 58  14:54 (WEA 5) | 17:48
21 | 08:27 13:56 (WEA 5) | 07:34
| 16:51 57  14:53 (WEA5) | 17:50
22| 08:26 13:57 (WEA 5) | 07:32
| 16:53 57  14:54 (WEA 5) | 17:52
23| 08:24 13:58 (WEA 5) | 07:30
| 16:55 56  14:54 (WEA 5) | 17:53
24| 08:23 13:58 (WEA 5) | 07:27
| 16:57 55 14:53 (WEA5) | 17:55
25 | 08:22 13:59 (WEA 5) | 07:25
| 16:58 55  14:54 (WEA 5) | 17:57
26 | 08:20 14:00 (WEA 5) | 07:23
| 17:00 53 14:53 (WEA 5) | 17:59
27| 08:19 14:01 (WEA 5) | 07:21
| 17:02 52 14:53 (WEA 5) | 18:01
28| 08:18 14:02 (WEA 5) | 07:19
| 17:04 50  14:52 (WEA 5) | 18:03
29 | 08:16 14:02 (WEA 5) |
| 17:06 49 14:51 (WEAS5) |
30 | 08:15 14:04 (WEA 5) |
| 17:08 47 14:51 (WEA5) |
31 08:13 14:05 (WEA 5) |
| 17:10 45 14:50 (WEA5) |
Sonnenscheinstunden | 255 | 276
astr.max.mogl.Beschattung | 1779 | 217

|Mérz

14:06 (WEA 5) | 07:16
14:49 (WEA 5) | 18:05
14:08 (WEA 5) | 07:14
14:48 (WEA 5) | 18:07
14:10 (WEA 5) | 07:12
14:47 (WEA 5) | 18:08
14:12 (WEA 5) | 07:10
14:45 (WEA 5) | 18:10
14:15 (WEA 5) | 07:07
14:43 (WEA 5) | 18:12
14:18 (WEA 5) | 07:05
14:40 (WEA 5) | 18:14
14:22 (WEA 5) | 07:03
14:36 (WEA 5) | 18:16

| 07:00

| April | Mai

| 07:04 | 05:57
| 20:01 | 20:53
| 07:02 | 05:55
| 20:02 | 20:55
| 06:59 | 05:53
| 20:04 | 20:57
| 06:57 | 05:52
| 20:06 | 20:58
| 06:55 | 05:50
| 20:08 | 21:00
| 06:52 | 05:48
| 20:09 | 21:02
| 06:50 | 05:46
| 20:11 | 21:04
| 06:48 | 05:44
| 20:13 | 21:05
| 06:45 | 05:42
| 20:15 | 21:07
| 06:43 | 05:40
| 20:16 | 21:09
|06:41 | 05:39
| 20:18 | 21:10
|06:38 | 05:37
120:220 | 21:12
| 06:36 | 05:35
120:22 | 21:14
| 06:34 | 05:34
| 20:23 | 21:15
|06:32 | 05:32
120:25 | 21:17
| 06:29 | 05:30
120:27 | 21:18
|06:27 | 05:29
| 20:29 | 21:20
|06:25 | 05:27
120:31 2121
|06:23 | 05:26
| 20:32 | 21:23
| 06:20 | 05:25
| 20:34 | 21:25
|06:18 | 05:23
| 20:36 | 21:26
| 06:16 | 05:22
120:38 | 21:27
| 06:14 | 05:20
| 20:39 | 21:29
|06:12 | 05:19
|20:41 | 21:30
| 06:10 | 05:18
| 20:43 | 21:32
| 06:08 | 05:17
|20:45 | 21:33
| 06:06 | 05:16
|20:46 | 21:34
| 06:03 | 05:14
|20:48 | 21:36
| 06:01 | 05:13
20:50 | 21:37
| 05:59 | 05:12
|20:52 | 21:38
| | 05:11
| | 21:40
| 418 | 489
| |

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

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

Tag im Monat Sonnenaufgang  (SS:MM)
Sonnenuntergang (SS:MM) Minuten mit Schatten
windPRO 3.5.587 by EMD International A/S, Tel. +45 69 16 48 50, d

.com,

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

15.09.2022 09:18 / 73 windPRO ‘
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Projekt: Lizenzierter Anwender:

R-2-2021-0491 WP am Standort Vechta KOTTER Consulting Engineers GmbH & Co. KG
Bonifatiusstr. 400
DE-48432 Rheine
+49 5971 9710-31

André Raming / a.raming@koetter-consulting.com
Berechnet:

15.09.2022 08:06/3.5.587

SHADOW - Kalender

Berechnung: Schattenwurfausbreitung GesamtbelastungSchattenrezeptor: SR-38 - SR-38, Weidenweg 1, 49377 Vechta
Annahmen fiir Schattenwurfberechnung
Die dargestellten Zeiten sind die astronomisch maximal mégliche Beschattungsdauer, berechnet unter folgenden Annahmen:

Die Sonne scheint téglich von Sonnenauf- bis -untergang

Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung

Die Windenergieanlage/n ist/sind immer in Betrieb

| Juli |August | rOktober | | Dezember
1]05:07 |05:45 | 06:36 | 07:27 | 07:23 | 08:15 13:33 (WEA 5)
| 21:55 | 21:22 | 20:18 | 19:07 | 16:59 | 16:17 60  14:33 (WEA5)
2]05:08 |05:46 | 06:38 | 07:29 | 07:25 | 08:17 13:33 (WEA 5)
| 21:55 | 21:20 | 20:16 | 19:04 | 16:57 | 16:16 61  14:34 (WEA5)
3105:08  |05:48  |06:40 | 07:31 | 07:26 | 08:18 13:34 (WEA 5)
| 21:54 | 21:18 | 20:13 | 19:02 | 16:55 | 16:16 61  14:35 (WEA5)
40509 |05:50 | 06:41  |07:32 | 07:28 13:51 (WEA 5) | 08:20 13:34 (WEA 5)
| 21:54 | 21:17 | 20:11 | 19:00 | 16:53 15 14:06 (WEA5) | 16:15 61  14:35 (WEA5)
5]05:10 | 0551 | 0643 | 07:34 | 07:30 13:47 (WEA 5) | 08:21 13:35 (WEA 5)
|21:53 | 21:15 | 20:09  |18:57 | 16:51 23 14:10 (WEA5) | 16:14 61  14:36 (WEA5)
60511  |05:53 | 06:45 | 07:36 | 07:32 13:44 (WEA 5) | 08:22 13:35 (WEA 5)
| 21:53 | 21:13 | 20:06 | 18:55 | 16:50 29  14:13 (WEA5) | 16:14 61  14:36 (WEA 5)
710512 | 05:55 | 06:47 | 07:38 | 07:34 13:42 (WEA 5) | 08:24 13:35 (WEA 5)
| 21:52 | 21:11 | 20:04 | 18:53 | 16:48 33 14:15(WEA5) | 16:14 61  14:36 (WEA 5)
80513  |05:56 | 06:48 | 07:39 | 07:36 13:40 (WEA 5) | 08:25 13:36 (WEA 5)
| 21:52 | 21:09 | 20:02 | 18:50 | 16:46 37  14:17 (WEA5) | 16:13 61  14:37 (WEA5)
905:14  |05:58 | 06:50 | 07:41 | 07:38 13:39 (WEA 5) | 08:26 13:37 (WEA 5)
| 21:51 | 21:07 | 19:59 | 18:48 | 16:44 40  14:19 (WEA5) | 16:13 60  14:37 (WEA 5)
10 | 05:15 | 05:59 | 06:52 | 07:43 | 07:39 13:37 (WEA 5) | 08:27 13:37 (WEA 5)
| 21:50 | 21:05 | 19:57 | 18:46 | 16:43 43 14:20 (WEA5) | 16:13 60  14:37 (WEA 5)
11]05:16 | 06:01 | 06:53 | 07:45 | 07:41 13:36 (WEA 5) | 08:28 13:37 (WEA 5)
| 21:49 | 21:03 | 19:55 | 18:44 | 16:41 45  14:21 (WEAS) | 16:12 60  14:37 (WEA 5)
1205:17 | 06:03 | 06:55 | 07:46 | 07:43 13:35 (WEA 5) | 08:29 13:38 (WEA 5)
| 21:48 | 21:01 | 19:52 | 18:41 | 16:40 47  14:22 (WEAS) | 16:12 59  14:37 (WEA5)
13]05:18 | 06:04 | 06:57 | 07:48 | 07:45 13:34 (WEA 5) | 08:30 13:38 (WEA 5)
| 21:47 | 20:59 | 19:50 | 18:39 | 16:38 49  14:23 (WEAS) | 16:12 60  14:38 (WEA 5)
1405:19 | 06:06 | 06:58 | 07:50 | 07:47 13:34 (WEA 5) | 08:31 13:38 (WEA 5)
| 21:46 | 20:57 | 19:47 | 18:37 | 16:36 50  14:24 (WEA5) | 16:12 60  14:38 (WEA 5)
15(05:21 | 06:08 | 07:00 | 07:52 | 07:49 13:33 (WEA 5) | 08:32 13:39 (WEA 5)
| 21:45 | 20:55 | 19:45 | 18:34 | 16:35 52 14:25(WEAS) | 16:12 60  14:39 (WEA 5)
16 05:22 | 06:09 | 07:02 | 07:53 | 07:50 13:33 (WEA 5) | 08:33 13:40 (WEA 5)
|21:44  |20:53 | 19:43 [ 18:32 | 16:33 53 14:26 (WEA5) | 16:12 59  14:39 (WEA5)
1705:23 | 06:11 | 07:03 | 07:55 | 07:52 13:32 (WEA 5) | 08:34 12:40 (WEA 4)
| 21:43 | 20:51 | 19:40 | 18:30 | 16:32 55 14:27 (WEA5) | 16:12 65  14:40 (WEA 5)
18 05:24 | 06:13 | 07:05 | 07:57 | 07:54 13:32 (WEA 5) | 08:35 12:39 (WEA 4)
| 21:42 | 20:49 | 19:38 | 18:28 | 16:31 55  14:27 (WEA5) | 16:13 68  14:41 (WEA 5)
1905:26 | 06:15 | 07:07 | 07:59 | 07:56 13:32 (WEA 5) | 08:35 12:38 (WEA 4)
|21:41 | 20:47 | 19:35 | 18:26 | 16:29 56  14:28 (WEA5) | 16:13 68  14:40 (WEA 5)
200527 | 06:16 | 07:08 | 08:01 | 07:57 13:32 (WEA 5) | 08:36 12:39 (WEA 4)
| 21:40 | 20:45 | 19:33 | 18:23 | 16:28 57  14:29 (WEA5) | 16:13 69  14:41 (WEA 5)
2100528 | 06:18 | 07:10 | 08:02 | 07:59 13:32 (WEA 5) | 08:37 12:39 (WEA 4)
| 21:38 | 20:43 | 19:31 | 18:21 | 16:27 57 14:29 (WEA5) | 16:14 70  14:42 (WEA5)
2210530 | 06:20 | 07:12 | 08:04 | 08:01 13:32 (WEA 5) | 08:37 12:39 (WEA 4)
| 21:37 | 20:41 | 19:28 | 18:19 | 16:26 58  14:30 (WEAS) | 16:14 70  14:42 (WEA 5)
2310531 | 06:21 | 07:13 | 08:06 | 08:03 13:32 (WEA 5) | 08:38 12:40 (WEA 4)
| 21:36 | 20:38 | 19:26 | 18:17 | 16:24 59  14:31 (WEA5) | 16:15 69  14:42 (WEA 5)
2410533 | 06:23 | 07:15 | 08:08 | 08:04 13:31 (WEA 5) | 08:38 12:41 (WEA 4)
| 21:34 | 20:36 | 19:23 | 18:15 | 16:23 59  14:30 (WEA5) | 16:15 68  14:43 (WEA 5)
25|05:34 | 06:25 | 07:17 | 07:10 | 08:06 13:31 (WEA 5) | 08:39 12:42 (WEA 4)
| 21:33 | 20:34 | 19:21 | 17:13 | 16:22 60  14:31 (WEAS) | 16:16 67  14:43 (WEA 5)
26 | 05:36 | 06:26 | 07:19 | 07:12 | 08:08 13:32 (WEA 5) | 08:39 12:43 (WEA 4)
| 21:31 | 20:32 | 19:19 | 17:11 | 16:21 60  14:32 (WEAS) | 16:17 66  14:44 (WEA 5)
271 05:37 | 06:28 | 07:20 | 07:13 | 08:09 13:32 (WEA 5) | 08:39 12:45 (WEA 4)
21:30 | 20:29 | 19:16 | 17:09 | 16:20 60 14:32 (WEA5) | 16:17 62 14:44 (WEA5)
28| 05:39 | 06:30 | 07:22 | 07:15 | 08:11 13:33 (WEA 5) | 08:39 13:45 (WEA 5)
|21:28 | 20:27 | 19:14 | 17:07 | 16:19 60 14:33 (WEA5) | 16:18 59  14:44 (WEA5)
29 | 05:40 | 06:31 | 07:24 | 07:17 | 08:12 13:32 (WEA 5) | 08:40 13:45 (WEA 5)
|21:27  |20:25 | 19:12 | 17:05 | 16:19 61 14:33 (WEA5) | 16:19 60  14:45 (WEA 5)
30 | 05:42 | 06:33 | 07:25 | 07:19 | 08:14 13:33 (WEA 5) | 08:40 13:46 (WEA 5)
|21:25 | 20:23 | 19:09  |17:03 | 16:18 60  14:33 (WEA5) | 16:20 60  14:46 (WEA 5)
31 05:43 | 06:35 | | 07:21 | | 08:40 13:46 (WEA 5)
|21:24 | 20220 | |17:01 | | 16:21 60  14:46 (WEA 5)

Sonnenscheinstunden | 506 | 456 | 381 | 330 | 263 | 240
astr.max.mogl.Beschattung | | | | | 1333 | 1946

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 3.5.587 by EMD International A/S, Tel. +45 69 16 48 50, d .com, dk 15.0020220018/74  WiNndPRO ‘



Projekt:

SHADOW - Kalender

Berechnung: Schattenwurfausbreitung GesamtbelastungSchattenrezeptor: SR-39 - SR-39, Siegeweg 3, 49377 Vechta
Annahmen fiir Schattenwurfberechnung
Die dargestellten Zeiten sind die astronomisch maximal mégliche Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint téglich von Sonnenauf- bis -untergang
Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb

|Januar
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Sonnenscheinstunden | 255
astr.max.mogl Beschattung

Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergegeben (!

| Februar

14:48 (WEA 5) | 08:11
15:23 (WEA 5) | 17:11
14:49 (WEA 5) | 08:10
15:23 (WEA 5) | 17:13
14:48 (WEA 5) | 08:08
15:23 (WEA 5) | 17:15
14:49 (WEA 5) | 08:06
15:24 (WEA 5) | 17:17
14:50 (WEA 5) | 08:05
15:25 (WEA 5) | 17:19
14:50 (WEA 5) | 08:03
15:24 (WEA 5) | 17:21
14:51 (WEA 5) | 08:01
15:24 (WEA 5) | 17:23
14:52 (WEA 5) | 07:59
15:25 (WEA 5) | 17:25
14:52 (WEA 5) | 07:58
15:25 (WEA 5) | 17:27
14:53 (WEA 5) | 07:56
15:25 (WEA 5) | 17:29
14:53 (WEA 5) | 07:54
15:25 (WEA 5) | 17:31
14:55 (WEA 5) | 07:52
15:26 (WEA 5) | 17:33
14:55 (WEA 5) | 07:50
15:26 (WEA 5) | 17:34
14:56 (WEA 5) | 07:48
15:26 (WEA 5) | 17:36
14:57 (WEA 5,
15:26 (WEA 5,
14:58 (WEA 5) | 07:44
15:26 (WEA 5) | 17:40
14:58 (WEA 5) | 07:42
15:24 (WEA 5) | 17:42
15:00 (WEA 5) | 07:40
15:24 (WEA 5) | 17:44
15:01 (WEA 5) | 07:38
15:24 (WEA 5) | 17:46
15:03 (WEA 5) | 07:36
15:23 (WEA 5) | 17:48
15:04 (WEA 5) | 07:34
15:21 (WEA 5) | 17:50
15:07 (WEA 5) | 07:32
15:20 (WEA 5) | 17:52
15:12 (WEA 5) | 07:30
15:17 (WEA 5) | 17:53

=
33
PR
8&

276

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

-2-2021-0491 WP am Standort Vechta

| Mérz | April | Mai |3uni

07:04 05:57 05:10
20:01 20:53 21:41

Seite 110 von 191 zum Bericht R-2-2021-0491.04

|3uli

Lizenzierter Anwender:
KOTTER Consulting Engineers GmbH & Co. KG
Bonifatiusstr. 400
DE-48432 Rheine
+49 5971 9710-31
André Raming / a.raming@koetter-consulting.com

Berechnet:

15.09.2022 08:06/3.5.587

|August | SeptembefOktober |November
0545 [06:36 | O; 07:23

222 2018 |1 16:59

05:46  |06:38 | O; 07:25

2120 [20:16 |19 16:57

05:48  [06:40 | O; 07:26
2118|2043 |1 16:55

0550 |06:41 | O; 07:28
2117|2001 |1 16:53
0551|0643 |0 07:30

2115 [20:09 |1 16:51
0553|0645 |0 07:32

2113 |20:06 |1 16:50

0555 [06:47 | 0; 07:34

211 [20:04 |1 16:48

0556 | 06:48 | O; 07:36

21:09  [20:02 |1 16:46

0558 [06:50 | O; 07:38

21:07  [19:59 |1 16:44

0559 [06:52 | O; 07:39

21:05 [19:57 |1 16:43

06:01  [06:53 | O; 07:41

21:03 [19:55 |1 16:41

06:03  [06:55 | O; 07:43

2001 [19:52 |1 16:40

06:04  [06:57 | O; 07:45

2059 [19:50 |1 16:38

06:06 | 06:58 | O; 07:47

2057 [19:47 |1 16:36

06:08  [07:00 | O; 07:48

2055 [19:45 |1 16:35

06:09  [07:02 | O; 07:50

2053 [19:43 |1 16:33

06:11  [07:03 | O; 07:52

2051 [19:40 |1 16:32

06:13  [07:05 | O; 07:54

20149 [19:38 |1 16:31

06:14  [07:07 |0 07:56

20147 [19:35 |1 1629 5
06:16 [ 07:08 | O 07:57

20145 [19:33 |1 1628 13
06:18  [07:10 | O 07:59
2043|1931 |1 16:27 17
06:20  [07:12 | O 08:01

20140 1928 |1 16:26 20
06:21  [07:13 | O 08:03
2038|1926 |1 1624 23
06:23  [07:15 | O 08:04
2036|1923 |1 1623 24
06:25  [07:17 |0 08:06
2034|1920 |1 1622 25
06:26  [07:19 |0 08:08

2032 [19:19 |1 1621 28
06:28  [07:20 | O; 08:09

2029 [19:16 |1 16:20 29
06:30  [07:22 |0 08:11
2027|1914 |1 16:19 30
06:31  [07:24 | O; 08:12
2025|1912 |1 16:18 30
06:33  [07:25 |0 08:14

2023 [19:09 |1 16:18 31
06:35 0

20:20 17:

456 381 330 263

275
zeit wie ):

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

windPRO 3.5.587 by EMD International A/S, Tel. +45 69 16 48 50, d: .com,

14:46 (WEA 5
14:51 (WEA 5
14:42 (WEA 5

14:57 (WEA 5
14:39 (WEA 5
14:59 (WEA 5
14:38 (WEA 5

15:01 (WEA 5
14:37 (WEA 5
15:02 (WEA 5
14:36 (WEA 5

15:05 (WEA 5
14:36 (WEA 5
15:06 (WEA 5
14:36 (WEA 5

15:07 (WEA 5

KOTT

CONSULTING ENGINEERS

| Dezember
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(WEA mit erstem Schatten)
(WEA mit letztem Schatten)

15.09.2022 09:18 / 75 windPRO .
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Lizenzierter Anwender:

KOTTER Consulting Engineers GmbH & Co. KG

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

André Raming / a.raming@koetter-consulting.com

Berechnet:

15.09.2022 08:06/3.5.587

Berechnung: Schattenwurfausbreitung GesamtbelastungSchattenrezeptor: SR-40 - SR-40, Plaggenweg 1, 49377 Vechta
Annahmen fiir Schattenwurfberechnung
Die dargestellten Zeiten sind die astronomisch maximal mégliche Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint téglich von Sonnenauf- bis -untergang
Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb

|Januar | Februar
1| 08:40 14:25 (WEA 4) | 08:11
|16:22 23 14:48 (WEA4) | 17:11 35
2] 08:39 14:26 (WEA 4) | 08:10
| 16:23 23 14:49 (WEA4) | 17:13 35
3 08:39 14:26 (WEA 4) | 08:08
|16:24 22 14:48 (WEA4) | 17:15 33
4 08:39 14:28 (WEA 4) | 08:06
| 16:26 20  14:48 (WEA4) | 17:17 33
508:39 14:29 (WEA 4) | 08:05
|16:27 26  15:51 (WEAS5) | 17:19 31
6| 08:38 14:30 (WEA 4) | 08:03
| 16:28 28  15:53 (WEA5) | 17:21 29
7] 08:38 14:31 (WEA 4) | 08:01
| 16:29 28  15:54 (WEA5) | 17:23 27
8| 08:38 14:34 (WEA 4) | 07:59
| 16:31 27  15:56 (WEA5) | 17:25 23
9 08:37 14:36 (WEA 4) | 07:58
| 16:32 25  15:57 (WEA5) | 17:27 20
10 | 08:36 15:39 (WEA 5) | 07:56
| 16:34 19  15:58 (WEAS) | 17:29 15
11 | 08:36 15:38 (WEA 5) | 07:54
| 16:35 22 16:00 (WEA5) | 17:31 6
12 | 08:35 15:38 (WEA 5) | 07:52
| 16:37 24 16:02 (WEA5) | 17:33
13 | 08:34 15:38 (WEA 5) | 07:50
|16:38 26  16:04 (WEA5) | 17:34
14 | 08:34 15:38 (WEA 5) | 07:48
| 16:40 27  16:05 (WEA5) | 17:36
15 | 08:33 15:37 (WEA 5) | 07:46
| 16:41 29  16:06 (WEAS5) | 17:38
16 | 08:32 15:37 (WEA 5) | 07:44
| 16:43 30 16:07 (WEA5) | 17:40
17 | 08:31 15:36 (WEA 5) | 07:42
|16:44 31  16:07 (WEA5) | 17:42
18 | 08:30 15:36 (WEA 5) | 07:40
| 16:46 32 16:08 (WEAS) | 17:44
19 | 08:29 15:36 (WEA 5) | 07:38
| 16:48 33 16:09 (WEA5) | 17:46
20 | 08:28 15:36 (WEA 5) | 07:36
| 16:50 34 16:10 (WEA5) | 17:48
21 | 08:27 15:36 (WEA 5) | 07:34
| 16:51 34 16:10 (WEA5) | 17:50
22| 08:25 15:36 (WEA 5) | 07:32
| 16:53 35  16:11 (WEAS5) | 17:52
23| 08:24 15:36 (WEA 5) | 07:29
| 16:55 36 16:12 (WEA5) | 17:53
24| 08:23 15:36 (WEA 5) | 07:27
| 16:57 36 16:12 (WEAS5) | 17:55
25 | 08:22 15:36 (WEA 5) | 07:25
| 16:58 37  16:13 (WEA5) | 17:57
26 | 08:20 15:36 (WEA 5) | 07:23
| 17:00 37  16:13 (WEA5) | 17:59
27| 08:19 15:37 (WEA 5) | 07:21
|17:02 37  16:14 (WEA5) | 18:01
28| 08:17 15:37 (WEA 5) | 07:19
|17:04 36 16:13 (WEA5) | 18:03
29 | 08:16 15:36 (WEA 5) |
|17:06 37 16:13 (WEAS) |
30 | 08:15 15:38 (WEA 5) |
|17:08 36  16:14 (WEAS) |
31 08:13 15:38 (WEA 5) |
|17:10 36  16:14 (WEAS) |
Sonnenscheinstunden | 255 | 276
astr.max.mogl.Beschattung | 926 | 287

| Mérz

15:38 (WEA 5) | 07:16
16:13 (WEA 5) | 18:05
15:38 (WEA 5) | 07:14
16:13 (WEA 5) | 18:07
15:40 (WEA 5) | 07:12
16:13 (WEA 5) | 18:08
15:40 (WEA 5) | 07:10
16:13 (WEA 5) | 18:10
15:41 (WEA 5) | 07:07
16:12 (WEA 5) | 18:12
15:42 (WEA 5) | 07:05
16:11 (WEA 5) | 18:14
15:43 (WEA 5) | 07:03
16:10 (WEA 5) | 18:16
15:45 (WEA 5) | 07:00
16:08 (WEA 5) | 18:18
15:47 (WEA 5) | 06:58
16:07 (WEA 5) | 18:19
15:49 (WEA 5) | 06:56
16:04 (WEA 5) | 18:21
15:54 (WEA 5) | 06:54
16:00 (WEA 5) | 18:23

| 06:51
18:25

| April | Mai

| 07:04 | 05:57
| 20:01 | 20:53
107:02 | 05:55
| 20:02 | 20:55
| 06:59 | 05:53
| 20:04 | 20:57
| 06:57 | 05:52
| 20:06 | 20:58
| 06:55 | 05:50
| 20:08 | 21:00
| 06:52 | 05:48
| 20:09 | 21:02
| 06:50 | 05:46
| 20:11 | 21:04
| 06:48 | 05:44
| 20:13 | 21:05
| 06:45 | 05:42
| 20:15 | 21:07
| 06:43 | 05:40
| 20:16 | 21:09
|06:41 | 05:39
| 20:18 | 21:10
1 06:38 | 05:37
120220 | 21:12
1 06:36 | 05:35
120:22 | 21:14
| 06:34 | 05:34
| 20:23 | 21:15
106:32 | 05:32
120:25 | 21:17
106:29 | 05:30
12027 | 21:18
106:27 | 05:29
| 20:29 | 21:20
106:25 | 05:27
120:30 | 21:21
106:23 | 05:26
| 20:32 | 21:23
106:20 | 05:24
120:3¢ | 21:24
| 06:18 | 05:23
| 20:36 | 21:26
| 06:16 | 05:22
120:38 | 21:27
| 06:14 | 05:20
| 20:39 | 21:29
|06:12 | 05:19
120:41 | 21:30
106:10 | 05:18
| 20:43 | 21:32
| 06:08 | 05:17
120:45 | 21:33
| 06:05 | 05:15
|20:46 | 21:34
| 06:03 | 05:14
120:48 | 21:36
| 06:01 | 05:13
120:50 | 21:37
| 05:59 | 05:12
120:51 | 21:38
| | 05:11
| | 21:40
| 418 | 489
| |

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

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

Tag im Monat Sonnenaufgang  (SS:MM)
Sonnenuntergang (SS:MM) Minuten mit Schatten
windPRO 3.5.587 by EMD International A/S, Tel. +45 69 16 48 50, d

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

15.09.2022 09:18 / 76 windPRO ‘
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Lizenzierter Anwender:
KOTTER Consulting Engineers GmbH & Co. KG
Bonifatiusstr. 400
DE-48432 Rheine
+49 5971 9710-31
André Raming / a.raming@koetter-consulting.com

Berechnet:

15.09.2022 08:06/3.5.587

Berechnung: Schattenwurfausbreitung GesamtbelastungSchattenrezeptor: SR-40 - SR-40, Plaggenweg 1, 49377 Vechta
Annahmen fiir Schattenwurfberechnung

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

Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung

Die Windenergieanlage/n ist/sind immer in Betrieb

| Juli | August
1]05:07 | 05:45
| 21:55 | 21:22
20508 | 05:46
| 21:55 | 21:20
3]05:08 | 05:48
| 21:54 | 21:18
4]05:09 | 05:50
| 21:54 | 21:17
5]05:10 | 05:51
|21:53 | 21:15
6]05:11 | 05:53
| 21:53 | 21:13
7]05:12 | 05:55
| 21:52 | 21:11
8]05:13 | 05:56
| 21:52 | 21:09
9]05:14 | 05:58
| 21:51 | 21:07
10 | 05:15 | 05:59
| 21:50 | 21:05
11]05:16 | 06:01
| 21:49 | 21:03
12 05:17 | 06:03
| 21:48 | 21:01
13]05:18 | 06:04
| 21:47 | 20:59
14 05:19 | 06:06
| 21:46 | 20:57
15]05:21 | 06:08
| 21:45 | 20:55
16 | 05:22 | 06:09
| 21:44 | 20:53
17105:23 | 06:11
| 21:43 | 20:51
18 05:24 | 06:13
|21:42 | 20:49
19 05:26 | 06:14
|21:41 | 20:47
20| 05:27 | 06:16
| 21:40 | 20:45
210528 | 06:18
| 21:38 | 20:43
2205:30 | 06:20
| 21:37 | 20:40
2310531 | 06:21
|21:36 | 20:38
2405:33 | 06:23
|21:3¢ | 20:36
25]05:3¢ | 06:25
| 21:33 | 20:34
260536 | 06:26
|21:31 | 20:32
27105:37 | 06:28
|21:30 | 20:29
28105:39 | 06:30
|21:28 | 20:27
290540 | 06:31
|21:27 | 20:25
30| 05:42 | 06:33
|21:25 | 20:23
31105143 | 06:35
|21:24 | 20:20
Sonnenscheinstunden | 506 | 456

|

astr.max.mogl.Beschattung |

| SeptembefOktober
| 06:36 | 07:27
| 20:18 | 19:07
| 06:38 | 07:29
| 20:16 | 19:04
| 06:40 | 07:31
| 20:13 | 19:02
| 06:41 | 07:32
| 20:11 | 19:00
| 06:43 | 07:34
| 20:09 | 18:57
| 06:45 | 07:36
| 20:06 | 18:55
| 06:46 | 07:38
| 20:04 | 18:53
| 06:48 | 07:39
| 20:02 | 18:50
] 06:50 | 07:41
| 19:59 | 18:48
| 06:52 | 07:43
|19:57 | 18:46
| 06:53 | 07:45
| 19:55 | 18:43
| 06:55 | 07:46
| 19:52 | 18:41
| 06:57 | 07:48
| 19:50 | 18:39
| 06:58 | 07:50
| 19:47 | 18:37
| 07:00 | 07:52
|19:45 | 18:34
| 07:02 | 07:53
| 19:43 | 18:32
| 07:03 | 07:55
| 19:40 | 18:30
| 07:05 | 07:57
|19:38 | 18:28
| 07:07 | 07:59
19:35 | 18:26
| 07:08 | 08:01
119:33 | 18:23
| 07:10 | 08:02
119:31 | 18:21
|07:12 | 08:04
| 19:28 | 18:19
|07:13 | 08:06
|19:26 | 18:17
| 07:15 | 08:08
| 19:23 | 18:15
|07:17 | 07:10
|19:21 | 17:13
| 07:19 | 07:12
119:19 | 17:11
| 07:20 | 07:13
19:16 | 17:09
| 07:22 | 07:15
|19:14 | 17:07
| 07:24 | 07:17
119:12 | 17:05
| 07:25 | 07:19
119:09 | 17:03
| | 07:21
| | 17:01
| 381 | 330
| |

15:22 (WEA 5)
9 15:31 (WEAS)

| November

| 07:23

| 16:59 16
| 07:25
|16:57 21
| 07:26

| 16:55 24
| 07:28

| 16:53 27
| 07:30

| 16:51 29
| 07:32

| 16:50 31
| 07:34

| 16:48 32
| 07:36

| 16:46 34
| 07:38

| 16:44 35
| 07:39

| 16:43 35
| 07:41
|16:41 36
| 07:43

| 16:40 37
| 07:45

| 16:38 37
| 07:47

| 16:36 37
| 07:48

| 16:35 37
| 07:50

| 16:33 37
| 07:52

| 16:32 37
| 07:54
|16:31 36
| 07:56
|16:29 36
| 07:57
|16:28 35
| 07:59

| 16:27 34
| 08:01
|16:26 34
| 08:03
|16:24 33
| 08:04
|16:23 32
| 08:06

| 16:22 31
| 08:07
|16:221 30
| 08:09

| 16:20 29
| 08:11

| 16:19 27
| 08:12

| 16:18 26
| 08:14

| 16:18 25
|

|

| 263

| 950

| Dezember

15:18 (WEA 5) | 08:15
15:34 (WEA 5) | 16:17
15:16 (WEA 5) | 08:17
15:37 (WEA 5) | 16:16
15:14 (WEA 5) | 08:18
15:38 (WEA 5) | 16:16
15:13 (WEA 5) | 08:20
15:40 (WEA 5) | 16:15
15:12 (WEA 5) | 08:21
15:41 (WEA 5) | 16:14
15:11 (WEA 5) | 08:22
15:42 (WEA 5) | 16:14
15:10 (WEA 5) | 08:24
15:42 (WEA 5) | 16:13
15:09 (WEA 5) | 08:25
15:43 (WEA 5) | 16:13
15:09 (WEA 5) | 08:26
15:44 (WEA 5) | 16:13
15:09 (WEA 5) | 08:27
15:44 (WEA 5) | 16:13
15:09 (WEA 5) | 08:28
15:45 (WEA 5) | 16:12
15:08 (WEA 5) | 08:29
15:45 (WEA 5) | 16:12
15:08 (WEA 5) | 08:30
15:45 (WEA 5) | 16:12
15:08 (WEA 5) | 08:31
15:45 (WEA 5) | 16:12
15:09 (WEA 5) | 08:32
15:46 (WEA 5) | 16:12
15:09 (WEA 5) | 08:33
15:46 (WEA 5) | 16:12
15:09 (WEA 5) | 08:34
15:46 (WEA 5) | 16:12
15:10 (WEA 5) | 08:35
15:46 (WEA 5) | 16:13
15:10 (WEA 5) | 08:35
15:46 (WEA 5) | 16:13
15:11 (WEA 5) | 08:36
15:46 (WEA 5) | 16:13
15:12 (WEA 5) | 08:37
15:46 (WEA 5) | 16:14
15:12 (WEA 5) | 08:37
15:46 (WEA 5) | 16:14
15:13 (WEA 5) | 08:38
15:46 (WEA 5) | 16:15
15:13 (WEA 5) | 08:38
15:45 (WEA 5) | 16:15
15:14 (WEA 5) | 08:39
15:45 (WEA 5) | 16:16
15:15 (WEA 5) | 08:39
15:45 (WEA 5) | 16:17
15:16 (WEA 5) | 08:39
15:45 (WEA 5) | 16:17
15:17 (WEA 5) | 08:39
15:44 (WEA 5) | 16:18
15:18 (WEA 5) | 08:39
15:44 (WEA 5) | 16:19
15:19 (WEA 5) | 08:40
15:44 (WEA 5) | 16:20
| 08:40
| 16:21
| 240
|

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

Zeitpunkt (SS:MM) Schattenanfang

Zeitpunkt (SS:MM) Schattenende

Tag im Monat Sonnenaufgang  (SS:MM)
Sonnenuntergang (SS:MM) Minuten mit Schatten
windPRO 3.5.587 by EMD International A/S, Tel. +45 69 16 48 50, d

.com, wir
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28
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28

27

27

26
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25

796

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

15.09.2022 09:18 / 77

15:20 (WEA 5)
15:42 (WEA 5)
15:22 (WEA 5)
15:42 (WEA 5)
14:20 (WEA 4)
15:41 (WEA 5)
14:18 (WEA 4)
15:40 (WEA 5)
14:17 (WEA 4)
15:40 (WEA 5)
14:16 (WEA 4)
15:39 (WEA 5)
14:15 (WEA 4)
15:37 (WEA 5)
14:16 (WEA 4)
14:36 (WEA 4)
14:15 (WEA 4)
14:37 (WEA 4)
14:15 (WEA 4)
14:38 (WEA 4)
14:15 (WEA 4)
14:38 (WEA 4)
14:15 (WEA 4)
14:39 (WEA 4)
14:15 (WEA 4)
14:40 (WEA 4)
14:15 (WEA 4)
14:41 (WEA 4)
14:15 (WEA 4)
14:41 (WEA 4)
14:16 (WEA 4)
14:42 (WEA 4)
14:16 (WEA 4)
14:43 (WEA 4)
14:17 (WEA 4)
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14:46 (WEA 4)
14:18 (WEA 4)
14:45 (WEA 4)
14:18 (WEA 4)
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Lizenzierter Anwender:

KOTTER Consulting Engineers GmbH & Co. KG

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

André Raming / a.raming@koetter-consulting.com

Berechnet:

15.09.2022 08:06/3.5.587

Berechnung: Schattenwurfausbreitung GesamtbelastungSchattenrezeptor: SR-41 - SR-41, Bussen Weg 3, 49377 Vechta
Annahmen fiir Schattenwurfberechnung
Die dargestellten Zeiten sind die astronomisch maximal mégliche Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint téglich von Sonnenauf- bis -untergang
Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb

|Januar | Februar
1| 08:40 15:22 (WEA 4) | 08:11
|16:22 24  15:46 (WEA4) | 17:11 17
2] 08:39 15:23 (WEA 4) | 08:10
| 16:23 25 15:48 (WEA4) | 17:13 20
3 08:39 15:22 (WEA 4) | 08:08
|16:24 26  15:48 (WEA4) | 17:15 22
4 08:39 15:23 (WEA 4) | 08:06
| 16:26 26 15:49 (WEA4) | 17:17 25
508:39 15:24 (WEA 4) | 08:05
| 16:27 26 15:50 (WEA 4) | 17:19 26
6| 08:38 15:24 (WEA 4) | 08:03
| 16:28 26 15:50 (WEA 4) | 17:21 26
7] 08:38 15:24 (WEA 4) | 08:01
| 16:29 26 15:50 (WEA 4) | 17:23 26
8| 08:38 15:25 (WEA 4) | 07:59
| 16:31 26 15:51 (WEA4) | 17:25 25
9 08:37 15:25 (WEA 4) | 07:58
| 16:32 26  15:51 (WEA4) | 17:27 24
10 | 08:36 15:25 (WEA 4) | 07:56
| 16:34 27  15:52 (WEA 4) | 17:29 24
11 | 08:36 15:25 (WEA 4) | 07:54
| 16:35 27  15:52 (WEA4) | 17:31 22
12 | 08:35 15:27 (WEA 4) | 07:52
|16:36 26  15:53 (WEA4) | 17:32 20
13 | 08:34 15:27 (WEA 4) | 07:50
| 16:38 26 15:53 (WEA4) | 17:34 17
14 | 08:34 15:28 (WEA 4) | 07:48
| 16:40 25  15:53 (WEA4) | 17:36 13
15 | 08:33 15:29 (WEA 4) | 07:46
| 16:41 24 15:53 (WEA4) | 17:38 7
16 | 08:32 15:29 (WEA 4) | 07:44
|16:43 24 15:53 (WEA 4) | 17:40
17 | 08:31 15:29 (WEA 4) | 07:42
|16:44 23 15:52 (WEA 4) | 17:42
18 | 08:30 15:30 (WEA 4) | 07:40
| 16:46 22 15:52 (WEA4) | 17:44
19 | 08:29 15:32 (WEA 4) | 07:38
|16:48 20  15:52 (WEA 4) | 17:46
20 | 08:28 15:33 (WEA 4) | 07:36
| 16:50 19 15:52 (WEA4) | 17:48
21 | 08:27 15:34 (WEA 4) | 07:34
| 16:51 17 15:51 (WEA4) | 17:50
22| 08:25 15:36 (WEA 4) | 07:32
|16:53 14  15:50 (WEA 4) | 17:52
23| 08:24 15:38 (WEA 4) | 07:29
| 16:55 11 15:49 (WEA4) | 17:53
24| 08:23 15:42 (WEA 4) | 07:27
| 16:57 3 15:45 (WEA 4) | 17:55
25 | 08:22 | 07:25
| 16:58 | 17:57
26 | 08:20 | 07:23
| 17:00 | 17:59
27| 08:19 16:29 (WEA 5) | 07:21
| 17:02 2 16:31 (WEA5) | 18:01
28| 08:17 16:27 (WEA 5) | 07:19
| 17:04 5 16:32 (WEA5) | 18:03
29 | 08:16 16:25 (WEA 5) |
| 17:06 9 16:34 (WEAS) |
30 | 08:14 16:25 (WEA 5) |
|17:08 12 16:37 (WEAS) |
31 08:13 16:24 (WEA 5) |
|17:10 15  16:39 (WEAS) |
Sonnenscheinstunden | 255 | 276
astr.max.mogl.Beschattung | 582 | 314

| Mérz

16:23 (WEA 5) | 07:16
16:40 (WEA 5) | 18:05
16:22 (WEA 5) | 07:14
16:42 (WEA 5) | 18:07
16:23 (WEA 5) | 07:12
16:45 (WEA 5) | 18:08
16:22 (WEA 5) | 07:10
16:47 (WEA 5) | 18:10
16:22 (WEA 5) | 07:07
16:48 (WEA 5) | 18:12
16:22 (WEA 5) | 07:05
16:48 (WEA 5) | 18:14
16:22 (WEA 5) | 07:03
16:48 (WEA 5) | 18:16
16:22 (WEA 5) | 07:00
16:47 (WEA 5) | 18:18
16:23 (WEA 5) | 06:58
16:47 (WEA 5) | 18:19
16:23 (WEA 5) | 06:56
16:47 (WEA 5) | 18:21
16:24 (WEA 5) | 06:54
16:46 (WEA 5) | 18:23
16:25 (WEA 5) | 06:51
16:45 (WEA 5) | 18:25
16:27 (WEA 5) | 06:49
16:44 (WEA 5) | 18:27
16:29 (WEA 5) | 06:46
16:42 (WEA 5) | 18:28
16:32 (WEA 5) | 06:44
16:39 (WEA 5) | 18:30

| 06:42
18:32

| April | Mai

| 07:04 | 05:57
| 20:00 | 20:53
107:02 | 05:55
| 20:02 | 20:55
| 06:59 | 05:53
| 20:04 | 20:57
| 06:57 | 05:51
| 20:06 | 20:58
| 06:55 | 05:50
| 20:08 | 21:00
| 06:52 | 05:48
| 20:09 | 21:02
| 06:50 | 05:46
| 20:11 | 21:04
| 06:48 | 05:44
| 20:13 | 21:05
| 06:45 | 05:42
| 20:15 | 21:07
| 06:43 | 05:40
| 20:16 | 21:09
|06:41 | 05:39
| 20:18 | 21:10
1 06:38 | 05:37
120220 | 21:12
1 06:36 | 05:35
120:22 | 21:13
| 06:34 | 05:34
| 20:23 | 21:15
106:32 | 05:32
120:25 | 21:17
106:29 | 05:30
12027 | 21:18
106:27 | 05:29
| 20:29 | 21:20
106:25 | 05:27
120:30 | 21:21
106:23 | 05:26
| 20:32 | 21:23
106:20 | 05:24
120:3¢ | 21:24
| 06:18 | 05:23
| 20:36 | 21:26
| 06:16 | 05:22
120:37 | 21:27
| 06:14 | 05:20
| 20:39 | 21:29
|06:12 | 05:19
120:41 | 21:30
106:10 | 05:18
| 20:43 | 21:32
| 06:08 | 05:17
120:44 | 21:33
| 06:05 | 05:15
|20:46 | 21:34
| 06:03 | 05:14
120:48 | 21:36
| 06:01 | 05:13
120:50 | 21:37
| 05:59 | 05:12
120:51 | 21:38
| | 05:11
| | 21:39
| 418 | 489
| |

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

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

Tag im Monat Sonnenaufgang  (SS:MM)
Sonnenuntergang (SS:MM) Minuten mit Schatten
windPRO 3.5.587 by EMD International A/S, Tel. +45 69 16 48 50, d

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

15.09.2022 09:18 / 78 windPRO ‘



Projekt:

R-2-2021-0491 WP am Standort Vechta

SHADOW - Kalender

N awm
y g\ |

| KOTTER

CONSULTING ENGINEERS

Seite 114 von 191 zum Bericht R-2-2021-0491.04

Lizenzierter Anwender:
KOTTER Consulting Engineers GmbH & Co. KG
Bonifatiusstr. 400
DE-48432 Rheine
+49 5971 9710-31
André Raming / a.raming@koetter-consulting.com

Berechnet:

15.09.2022 08:06/3.5.587

Berechnung: Schattenwurfausbreitung GesamtbelastungSchattenrezeptor: SR-41 - SR-41, Bussen Weg 3, 49377 Vechta
Annahmen fiir Schattenwurfberechnung

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

Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung

Die Windenergieanlage/n ist/sind immer in Betrieb

| Juli
1 05:07
| 21:55
2] 05:08
| 21:55
3| 05:08
| 21:54
4| 05:09
| 21:54
5] 05:10
| 21:53
6| 05:11
| 21:53
7] 05:12
| 21:52

8 05:13
| 21:51
9| 05:14
| 21:51

10 | 05:15
| 21:50
11| 05:16
| 21:49

12 | 05:17
| 21:48
13| 05:18
| 21:47

14 | 05:19
| 21:46

15 | 05:21
| 21:45

16 | 05:22
| 21:44

17 | 05:23
| 21:43

18 | 05:24
| 21:42

19 | 05:26
| 21:41

20 | 05:27
| 21:40
21| 05:28
| 21:38

22 | 05:30
| 21:37
23| 05:31
| 21:36
24| 05:33
| 21:34

25 | 05:34
| 21:33

26 | 05:36
| 21:31
27| 05:37
| 21:30

28 | 05:39
| 21:28

29 | 05:40
| 21:27
30 | 05:42
| 21:25

31 05:43
| 21:24
Sonnenscheinstunden | 506

astr.max.mogl.Beschattung |

| August

| SeptembefOktober
| 06:36 | 07:27
| 20:18 | 19:07
| 06:38 | 07:29
| 20:16 | 19:04
| 06:40 | 07:31
| 20:13 | 19:02
| 06:41 | 07:32
| 20:11 | 19:00
| 06:43 | 07:34
| 20:09 | 18:57
| 06:45 | 07:36
| 20:06 | 18:55
| 06:46 | 07:37
| 20:04 | 18:53
| 06:48 | 07:39
| 20:02 | 18:50
] 06:50 | 07:41
| 19:59 | 18:48
| 06:52 | 07:43
|19:57 | 18:46
| 06:53 | 07:45
| 19:55 | 18:43
| 06:55 | 07:46
| 19:52 | 18:41
| 06:57 | 07:48
| 19:50 | 18:39
| 06:58 | 07:50
| 19:47 | 18:37
| 07:00 | 07:52
|19:45 | 18:34
| 07:02 | 07:53
| 19:43 | 18:32
| 07:03 | 07:55
| 19:40 | 18:30
| 07:05 | 07:57
|19:38 | 18:28
| 07:07 | 07:59
19:35 | 18:26
| 07:08 | 08:01
119:33 | 18:23
| 07:10 | 08:02
119:31 | 18:21
|07:12 | 08:04
| 19:28 | 18:19
|07:13 | 08:06
|19:26 | 18:17
| 07:15 | 08:08
| 19:23 | 18:15
|07:17 | 07:10
|19:21 | 17:13
| 07:19 | 07:12
119:19 | 17:11
| 07:20 | 07:13
19:16 | 17:09
| 07:22 | 07:15
|19:14 | 17:07
| 07:24 | 07:17
119:12 | 17:05
| 07:25 | 07:19
119:09 | 17:03
| | 07:21
| | 17:01
| 381 | 330
| |

22

84

| November
| 07:23
| 16:59 23
| 07:25
|16:57 25
| 07:26
| 16:55 25
| 07:28
| 16:53 25
| 07:30
|16:51 25
| 07:32
| 16:50 25
| 07:34
| 16:48 25
| 07:36
| 16:46 22
| 07:38
| 16:44 20
| 07:39
| 16:43 17
| 07:41
| 16:41 14
| 07:43
|16:39 12
| 07:45
| 16:38 9
| 07:47
| 16:36 5
| 07:48
| 16:35 2
| 07:50
| 16:33
| 07:52
| 16:32
| 07:54
| 16:31 3
| 07:56
| 16:29 11
| 07:57
| 16:28 14
| 07:59
| 16:27 17
| 08:01
|16:26 19
| 08:02
| 16:24 20
| 08:04
| 16:23 22
| 08:06
| 16:22 23
| 08:07
| 16:21 23
16:00 (WEA 5) | 08:09
16:10 (WEA 5) | 16:20 24
15:58 (WEA 5) | 08:11
16:12 (WEA 5) | 16:19 25
15:56 (WEA 5) | 08:12
16:14 (WEA 5) | 16:18 26
15:55 (WEA 5) | 08:14
16:15 (WEA 5) | 16:18 26
15:54 (WEA 5) |
16:16 (WEA 5) |
| 263
| 527

| Dezember

15:53 (WEA 5) | 08:15
16:16 (WEA 5) | 16:17
15:52 (WEA 5) | 08:17
16:17 (WEA 5) | 16:16
15:52 (WEA 5) | 08:18
16:17 (WEA5) | 16:16
15:52 (WEA 5) | 08:20
16:17 (WEA 5) | 16:15
15:52 (WEA 5) | 08:21
16:17 (WEA5) | 16:14
15:52 (WEA 5) | 08:22
16:17 (WEA5) | 16:14
15:52 (WEA 5) | 08:24
16:17 (WEA5) | 16:13
15:53 (WEA 5) | 08:25
16:15 (WEA 5) | 16:13
15:53 (WEA 5) | 08:26
16:13 (WEA 5) | 16:13
15:54 (WEA 5) | 08:27
16:11 (WEA 5) | 16:13
15:55 (WEA 5) | 08:28
16:09 (WEA 5) | 16:12
15:56 (WEA 5) | 08:29
16:08 (WEA 5) | 16:12
15:57 (WEA 5) | 08:30
16:06 (WEA 5) | 16:12
15:59 (WEA 5) | 08:31
16:04 (WEA 5) | 16:12
16:01 (WEA 5) | 08:32
16:03 (WEA 5) | 16:12

| 08:33
16:12

15:16 (WEA 4)
15:19 (WEA 4)
15:12 (WEA 4)
15:23 (WEA 4)
15:11 (WEA 4)
15:25 (WEA 4)
15:10 (WEA 4)
15:27 (WEA 4)

|

|

|

| 08:35

|

|

|

|

|

|

|
15:09 (WEA 4) |

|

|

|

|

|

|

|

|

|

|

|

6:13
8:35
6:13
8:36
6:13
8:37
6:14
8:37
6:14
8:38
6:15
8:38
6:15
8:39

15:28 (WEA 4)
15:09 (WEA 4)
15:29 (WEA 4)
15:07 (WEA 4)
15:29 (WEA 4)
15:07 (WEA 4)

HOHOROROEOEOHOEO RO EO O

15:30 (WEA 4) | 16:16
15:08 (WEA 4) | 08:39
15:31 (WEA 4) | 16:17
15:08 (WEA 4) | 08:39
15:32 (WEA 4) | 16:17

15:07 (WEA 4) | 08:39

15:32 (WEA 4) | 16:18

15:07 (WEA 4) | 08:39

15:33 (WEA 4) | 16:19

15:08 (WEA 4) | 08:40

15:34 (WEA 4) | 16:20
| 08:40
| 16:21
| 239
|

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
windPRO 3.5.587 by EMD International A/S, Tel. +45 69 16 48 50, d

.com,

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

26

27

26

26

26

26

26

26

26

25

24

24

23

23

22

21

21

21

20

20

20

20

20

20

21

21

21

22

22

22

24

712

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

15:08 (WEA 4)
15:34 (WEA 4)
15:08 (WEA 4)
15:35 (WEA 4)
15:09 (WEA 4)
15:35 (WEA 4)
15:09 (WEA 4)
15:35 (WEA 4)
15:09 (WEA 4)
15:35 (WEA 4)
15:10 (WEA 4)
15:36 (WEA 4)
15:10 (WEA 4)
15:36 (WEA 4)
15:11 (WEA 4)
15:37 (WEA 4)
15:11 (WEA 4)
15:37 (WEA 4)
15:12 (WEA 4)
15:37 (WEA 4)
15:12 (WEA 4)
15:36 (WEA 4)
15:12 (WEA 4)
15:36 (WEA 4)
15:13 (WEA 4)
15:36 (WEA 4)
15:13 (WEA 4)
15:36 (WEA 4)
15:14 (WEA 4)
15:36 (WEA 4)
15:15 (WEA 4)
15:36 (WEA 4)
15:15 (WEA 4)
15:36 (WEA 4)
15:16 (WEA 4)
15:37 (WEA 4)
15:16 (WEA 4)
15:36 (WEA 4)
15:17 (WEA 4)
15:37 (WEA 4)
15:17 (WEA 4)
15:37 (WEA 4)
15:18 (WEA 4)
15:38 (WEA 4)
15:18 (WEA 4)
15:38 (WEA 4)
15:19 (WEA 4)
15:39 (WEA 4)
15:19 (WEA 4)
15:40 (WEA 4)
15:19 (WEA 4)
15:40 (WEA 4)
15:20 (WEA 4)
15:41 (WEA 4)
15:20 (WEA 4)
15:42 (WEA 4)
15:20 (WEA 4)
15:42 (WEA 4)
15:21 (WEA 4)
15:43 (WEA 4)
15:21 (WEA 4)
15:45 (WEA 4)

15.09.2022 09:18 / 79 windPRO ‘
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Lizenzierter Anwender:

KOTTER Consulting Engineers GmbH & Co. KG

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

André Raming / a.raming@koetter-consulting.com

Berechnet:

15.09.2022 08:06/3.5.587

Berechnung: Schattenwurfausbreitung GesamtbelastungSchattenrezeptor: SR-42 - SR-42, Bussen Weg 1, 49377 Vechta
Annahmen fiir Schattenwurfberechnung
Die dargestellten Zeiten sind die astronomisch maximal mégliche Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint téglich von Sonnenauf- bis -untergang
Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb

|Januar
1] 08:40
| 16:22 18
2] 08:39
| 16:23 19
3| 08:39
| 16:24 19
4| 08:39
| 16:26 21
5] 08:39
| 16:27 22
6| 08:38
| 16:28 23
7 08:38
| 16:29 24
8 08:38
| 16:31 25
9| 08:37
| 16:32 25
10 | 08:36
|16:3¢ 26
11| 08:36
| 16:35 26
12 | 08:35
| 16:36 26
13 | 08:34
| 16:38 25
14 | 08:34
|16:40 25
15 | 08:33
| 16:41 25
16 | 08:32
| 16:43 24
17 | 08:31
| 16:44 24
18 | 08:30
| 16:46 23
19 | 08:29
| 16:48 22
20 | 08:28
| 16:50 20
21| 08:27
|16:51 19
22| 08:25
|16:53 17
23| 08:24
| 16:55 14
24 | 08:23
| 16:57 11
25 | 08:22
| 16:58 6
26 | 08:20
| 17:00
27| 08:19
| 17:02
28| 08:17
| 17:04
29 | 08:16
| 17:06 3
30 | 08:14
| 17:08 7
31 08:13
|17:10 10
Sonnenscheinstunden | 255
astr.max.mogl.Beschattung | 549

| Februar

15:28 (WEA 4) | 08:11
15:46 (WEA 4) | 17:11
15:29 (WEA 4) | 08:10
15:48 (WEA 4) | 17:13
15:29 (WEA 4) | 08:08
15:48 (WEA 4) | 17:15
15:29 (WEA 4) | 08:06
15:50 (WEA 4) | 17:17
15:30 (WEA 4) | 08:05
15:52 (WEA 4) | 17:19
15:30 (WEA 4) | 08:03
15:53 (WEA 4) | 17:21
15:30 (WEA 4) | 08:01
15:54 (WEA 4) | 17:23
15:31 (WEA 4) | 07:59
15:56 (WEA 4) | 17:25
15:31 (WEA 4) | 07:58
15:56 (WEA 4) | 17:27
15:31 (WEA 4) | 07:56
15:57 (WEA 4) | 17:29
15:31 (WEA 4) | 07:54
15:57 (WEA 4) | 17:31
15:32 (WEA 4) | 07:52
15:58 (WEA 4) | 17:32
15:33 (WEA 4) | 07:50
15:58 (WEA 4) | 17:34
15:33 (WEA 4) | 07:48
15:58 (WEA 4) | 17:36
15:34 (WEA 4) | 07:46
15:59 (WEA 4) | 17:38
15:35 (WEA 4) | 07:44
15:59 (WEA 4) | 17:40
15:34 (WEA 4) | 07:42
15:58 (WEA 4) | 17:42
15:35 (WEA 4) | 07:40
15:58 (WEA 4) | 17:44
15:36 (WEA 4) | 07:38
15:58 (WEA 4) | 17:46
15:38 (WEA 4) | 07:36
15:58 (WEA 4) | 17:48
15:38 (WEA 4) | 07:34
15:57 (WEA 4) | 17:50
15:40 (WEA 4) | 07:32
15:57 (WEA 4) | 17:52
15:42 (WEA 4) | 07:29
15:56 (WEA 4) | 17:53
15:43 (WEA 4) | 07:27
15:54 (WEA 4) | 17:55
15:46 (WEA 4) | 07:25
15:52 (WEA 4) | 17:57

16:31 (WEA 5) |
16:34 (WEA 5) |
16:30 (WEA 5) |
16:37 (WEA 5) |
16:29 (WEA 5) |
16:39 (WEA 5) |

| 276

|

12

15

18

20

23

25

25

25

24

23

22

20

18

10

295

| Mérz

16:28 (WEA 5) | 07:16
16:40 (WEA 5) | 18:05
16:27 (WEA 5) | 07:14
16:42 (WEA 5) | 18:07
16:27 (WEA 5) | 07:12
16:45 (WEA 5) | 18:08
16:27 (WEA 5) | 07:10
16:47 (WEA 5) | 18:10
16:26 (WEA 5) | 07:07
16:49 (WEA 5) | 18:12
16:26 (WEA 5) | 07:05
16:51 (WEA 5) | 18:14
16:26 (WEA 5) | 07:03
16:51 (WEA 5) | 18:16
16:26 (WEA 5) | 07:00
16:51 (WEA 5) | 18:18
16:27 (WEA 5) | 06:58
16:51 (WEA 5) | 18:19
16:27 (WEA 5) | 06:56
16:50 (WEA 5) | 18:21
16:28 (WEA 5) | 06:53
16:50 (WEA 5) | 18:23
16:29 (WEA 5) | 06:51
16:49 (WEA 5) | 18:25
16:30 (WEA 5) | 06:49
16:48 (WEA 5) | 18:27
16:31 (WEA 5) | 06:46
16:46 (WEA 5) | 18:28
16:34 (WEA 5) | 06:44
16:44 (WEA 5) | 18:30

| 06:42
18:32

| April | Mai

| 07:04 | 05:57
| 20:00 | 20:53
107:02 | 05:55
| 20:02 | 20:55
| 06:59 | 05:53
| 20:04 | 20:57
| 06:57 | 05:51
| 20:06 | 20:58
| 06:55 | 05:50
| 20:08 | 21:00
| 06:52 | 05:48
| 20:09 | 21:02
| 06:50 | 05:46
| 20:11 | 21:04
| 06:48 | 05:44
| 20:13 | 21:05
| 06:45 | 05:42
| 20:15 | 21:07
| 06:43 | 05:40
| 20:16 | 21:09
|06:41 | 05:39
| 20:18 | 21:10
1 06:38 | 05:37
120220 | 21:12
1 06:36 | 05:35
120:22 | 21:13
| 06:34 | 05:34
| 20:23 | 21:15
106:32 | 05:32
120:25 | 21:17
106:29 | 05:30
12027 | 21:18
106:27 | 05:29
| 20:29 | 21:20
106:25 | 05:27
120:30 | 21:21
106:23 | 05:26
| 20:32 | 21:23
106:20 | 05:24
120:3¢ | 21:24
| 06:18 | 05:23
| 20:36 | 21:26
| 06:16 | 05:22
120:37 | 21:27
| 06:14 | 05:20
| 20:39 | 21:29
|06:12 | 05:19
120:41 | 21:30
106:10 | 05:18
| 20:43 | 21:32
| 06:08 | 05:17
120:44 | 21:33
| 06:05 | 05:15
|20:46 | 21:34
| 06:03 | 05:14
120:48 | 21:36
| 06:01 | 05:13
120:50 | 21:37
| 05:59 | 05:12
120:51 | 21:38
| | 05:11
| | 21:39
| 418 | 489
| |

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

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

Tag im Monat Sonnenaufgang  (SS:MM)
Sonnenuntergang (SS:MM) Minuten mit Schatten
windPRO 3.5.587 by EMD International A/S, Tel. +45 69 16 48 50, d

(WEA mit erstem Schatten)
(WEA mit letztem Schatten)
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Lizenzierter Anwender:
KOTTER Consulting Engineers GmbH & Co. KG
Bonifatiusstr. 400
DE-48432 Rheine
+49 5971 9710-31
André Raming / a.raming@koetter-consulting.com

Berechnet:

15.09.2022 08:06/3.5.587

Berechnung: Schattenwurfausbreitung GesamtbelastungSchattenrezeptor: SR-42 - SR-42, Bussen Weg 1, 49377 Vechta
Annahmen fiir Schattenwurfberechnung

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

Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung

Die Windenergieanlage/n ist/sind immer in Betrieb

| Juli
1 05:07
| 21:55
2] 05:08
| 21:55
3| 05:08
| 21:54
4| 05:09
| 21:54
5] 05:10
| 21:53
6| 05:11
| 21:53
7] 05:12
| 21:52

8 05:13
| 21:51
9| 05:14
| 21:51

10 | 05:15
| 21:50
11| 05:16
| 21:49

12 | 05:17
| 21:48
13| 05:18
| 21:47

14 | 05:19
| 21:46

15 | 05:21
| 21:45

16 | 05:22
| 21:44

17 | 05:23
| 21:43

18 | 05:24
| 21:42

19 | 05:26
| 21:41

20 | 05:27
| 21:40
21| 05:28
| 21:38

22 | 05:30
| 21:37
23| 05:31
| 21:36
24| 05:33
| 21:34

25 | 05:34
| 21:33

26 | 05:36
| 21:31
27| 05:37
| 21:30

28 | 05:39
| 21:28

29 | 05:40
| 21:27
30 | 05:42
| 21:25

31 05:43
| 21:23
Sonnenscheinstunden | 506

astr.max.mogl.Beschattung |

| August

| SeptembefOktober
| 06:36 | 07:27
| 20:18 | 19:07
| 06:38 | 07:29
| 20:16 | 19:04
| 06:40 | 07:31
| 20:13 | 19:02
| 06:41 | 07:32
| 20:11 | 19:00
| 06:43 | 07:34
| 20:09 | 18:57
| 06:45 | 07:36
| 20:06 | 18:55
| 06:46 | 07:37
| 20:04 | 18:53
| 06:48 | 07:39
| 20:02 | 18:50
] 06:50 | 07:41
| 19:59 | 18:48
| 06:52 | 07:43
|19:57 | 18:46
| 06:53 | 07:45
| 19:55 | 18:43
| 06:55 | 07:46
| 19:52 | 18:41
| 06:57 | 07:48
| 19:50 | 18:39
| 06:58 | 07:50
| 19:47 | 18:37
| 07:00 | 07:52
|19:45 | 18:34
| 07:02 | 07:53
| 19:43 | 18:32
| 07:03 | 07:55
| 19:40 | 18:30
| 07:05 | 07:57
|19:38 | 18:28
| 07:07 | 07:59
19:35 | 18:26
| 07:08 | 08:01
119:33 | 18:23
| 07:10 | 08:02
119:31 | 18:21
|07:12 | 08:04
| 19:28 | 18:19
|07:13 | 08:06
|19:26 | 18:17
| 07:15 | 08:08
| 19:23 | 18:15
|07:17 | 07:10
|19:21 | 17:13
| 07:19 | 07:12
119:19 | 17:11
| 07:20 | 07:13
19:16 | 17:09
| 07:22 | 07:15
|19:14 | 17:07
| 07:24 | 07:17
119:12 | 17:05
| 07:25 | 07:19
119:09 | 17:03
| | 07:21
| | 17:01
| 381 | 330
| |

22

91

| November
| 07:23
| 16:59 23
| 07:25
|16:57 24
| 07:26
| 16:55 24
| 07:28
| 16:53 25
| 07:30
|16:51 24
| 07:32
| 16:50 22
| 07:34
| 16:48 20
| 07:36
| 16:46 18
| 07:38
| 16:44 15
| 07:39
| 16:43 12
| 07:41
| 16:41 9
| 07:43
| 16:39 7
| 07:45
| 16:38 3
| 07:47
| 16:36
| 07:48
| 16:35
| 07:50
| 16:33
| 07:52
| 16:32 6
| 07:54
| 16:31 11
| 07:56
|16:29 15
| 07:57
| 16:28 17
| 07:59
| 16:27 19
| 08:01
|16:26 20
| 08:02
| 16:24 22
| 08:04
|16:23 23
| 08:06
| 16:22 24
16:07 (WEA 5) | 08:07
16:10 (WEA5) | 16:21 24
16:03 (WEA 5) | 08:09
16:14 (WEA 5) | 16:20 25
16:01 (WEA 5) | 08:11
16:16 (WEA 5) | 16:19 26
15:59 (WEA 5) | 08:12
16:18 (WEA 5) | 16:18 25
15:58 (WEA 5) | 08:14
16:19 (WEA 5) | 16:18 25
15:57 (WEA 5) |
16:19 (WEA 5) |
| 263
| 508

| Dezember

15:57 (WEA 5) | 08:15
16:20 (WEA 5) | 16:17
15:56 (WEA 5) | 08:17
16:20 (WEA 5) | 16:16
15:56 (WEA 5) | 08:18
16:20 (WEA 5) | 16:16
15:56 (WEA 5) | 08:20
16:21 (WEA 5) | 16:15
15:56 (WEA 5) | 08:21
16:20 (WEA 5) | 16:14
15:56 (WEA 5) | 08:22
16:18 (WEA 5) | 16:14
15:57 (WEA 5) | 08:24
16:17 (WEA 5) | 16:13
15:57 (WEA 5) | 08:25
16:15 (WEA 5) | 16:13
15:58 (WEA 5) | 08:26
16:13 (WEA 5) | 16:13
15:59 (WEA 5) | 08:27
16:11 (WEA 5) | 16:13
16:00 (WEA 5) | 08:28
16:09 (WEA 5) | 16:12
16:01 (WEA 5) | 08:29
16:08 (WEA 5) | 16:12
16:03 (WEA 5) | 08:30
16:06 (WEA 5) | 16:12

| 08:31

| 16:12

| 08:32

| 16:12

| 08:33

| 16:12
15:19 (WEA 4) | 08:34
15:25 (WEA 4) | 16:12
15:17 (WEA 4) | 08:35
15:28 (WEA 4) | 16:13
15:15 (WEA 4) | 08:35
15:30 (WEA 4) | 16:13
15:15 (WEA 4) | 08:36
15:32 (WEA 4) | 16:13
15:14 (WEA 4) | 08:37
15:33 (WEA 4) | 16:14
15:14 (WEA 4) | 08:37
15:34 (WEA 4) | 16:14
15:13 (WEA 4) | 08:38
15:35 (WEA 4) | 16:15
15:12 (WEA 4) | 08:38
15:35 (WEA 4) | 16:15
15:12 (WEA 4) | 08:39
15:36 (WEA 4) | 16:16
15:13 (WEA 4) | 08:39
15:37 (WEA 4) | 16:17
15:13 (WEA 4) | 08:39
15:38 (WEA 4) | 16:17

15:12 (WEA 4) | 08:39

15:38 (WEA 4) | 16:18

15:13 (WEA 4) | 08:39

15:38 (WEA 4) | 16:19

15:14 (WEA 4) | 08:40

15:39 (WEA 4) | 16:20
| 08:40
| 16:21
| 239
|

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
windPRO 3.5.587 by EMD International A/S, Tel. +45 69 16 48 50, d

.com,

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

26

26

25

25

24

23

22

21

19

19

18

17

17

16

15

15

14

14

13

13

13

13

13

13

14

14

15

15

15

16

17

540

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

15:13 (WEA 4)
15:39 (WEA 4)
15:14 (WEA 4)
15:40 (WEA 4)
15:15 (WEA 4)
15:40 (WEA 4)
15:15 (WEA 4)
15:40 (WEA 4)
15:15 (WEA 4)
15:39 (WEA 4)
15:16 (WEA 4)
15:39 (WEA 4)
15:16 (WEA 4)
15:38 (WEA 4)
15:17 (WEA 4)
15:38 (WEA 4)
15:18 (WEA 4)
15:37 (WEA 4)
15:18 (WEA 4)
15:37 (WEA 4)
15:18 (WEA 4)
15:36 (WEA 4)
15:19 (WEA 4)
15:36 (WEA 4)
15:19 (WEA 4)
15:36 (WEA 4)
15:20 (WEA 4)
15:36 (WEA 4)
15:21 (WEA 4)
15:36 (WEA 4)
15:21 (WEA 4)
15:36 (WEA 4)
15:22 (WEA 4)
15:36 (WEA 4)
15:23 (WEA 4)
15:37 (WEA 4)
15:23 (WEA 4)
15:36 (WEA 4)
15:24 (WEA 4)
15:37 (WEA 4)
15:24 (WEA 4)
15:37 (WEA 4)
15:25 (WEA 4)
15:38 (WEA 4)
15:25 (WEA 4)
15:38 (WEA 4)
15:26 (WEA 4)
15:39 (WEA 4)
15:26 (WEA 4)
15:40 (WEA 4)
15:26 (WEA 4)
15:40 (WEA 4)
15:26 (WEA 4)
15:41 (WEA 4)
15:27 (WEA 4)
15:42 (WEA 4)
15:27 (WEA 4)
15:42 (WEA 4)
15:27 (WEA 4)
15:43 (WEA 4)
15:28 (WEA 4)
15:45 (WEA 4)

15.09.2022 09:18 / 81 windPRO ‘
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André Raming / a.raming@koetter-consulting.com

Berechnet:

15.09.2022 08:06/3.5.587

Berechnung: Schattenwurfausbreitung GesamtbelastungSchattenrezeptor: SR-43 - SR-43, Bussen Weg 2, 49377 Vechta
Annahmen fiir Schattenwurfberechnung
Die dargestellten Zeiten sind die astronomisch maximal mégliche Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint téglich von Sonnenauf- bis -untergang
Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb

|Januar
1] 08:40
| 16:22 16
2] 08:39
| 16:23 18
3| 08:39
| 16:24 18
4| 08:39
| 16:26 19
5] 08:39
| 16:27 21
6| 08:38
| 16:28 22
7 08:38
| 16:29 23
8 08:38
| 16:31 24
9| 08:37
| 16:32 25
10 | 08:36
|16:3¢ 26
11| 08:36
| 16:35 26
12 | 08:35
| 16:36 27
13 | 08:34
|16:38 27
14 | 08:34
|16:40 26
15 | 08:33
| 16:41 27
16 | 08:32
|16:43 26
17 | 08:31
| 16:44 26
18 | 08:30
| 16:46 26
19 | 08:29
|16:48 25
20 | 08:28
| 16:50 24
21| 08:27
|16:51 23
22| 08:25
| 16:53 21
23| 08:24
| 16:55 20
24 | 08:23
| 16:57 18
25 | 08:22
| 16:58 15
26 | 08:20
|17:00 13
27| 08:19
| 17:02 7
28| 08:17
| 17:04
29 | 08:16
| 17:06
30 | 08:14
| 17:08
31 08:13
| 17:10 4
Sonnenscheinstunden | 255
astr.max.mogl.Beschattung | 593

| Februar

15:30 (WEA 4) | 08:11
15:46 (WEA 4) | 17:11
15:30 (WEA 4) | 08:10
15:48 (WEA 4) | 17:13
15:30 (WEA 4) | 08:08
15:48 (WEA 4) | 17:15
15:31 (WEA 4) | 08:06
15:50 (WEA 4) | 17:17
15:31 (WEA 4) | 08:05
15:52 (WEA 4) | 17:19
15:31 (WEA 4) | 08:03
15:53 (WEA 4) | 17:21
15:31 (WEA 4) | 08:01
15:54 (WEA 4) | 17:23
15:32 (WEA 4) | 07:59
15:56 (WEA 4) | 17:25
15:32 (WEA 4) | 07:58
15:57 (WEA 4) | 17:27
15:32 (WEA 4) | 07:56
15:58 (WEA 4) | 17:29
15:32 (WEA 4) | 07:54
15:58 (WEA 4) | 17:31
15:33 (WEA 4) | 07:52
16:00 (WEA 4) | 17:32
15:33 (WEA 4) | 07:50
16:00 (WEA 4) | 17:34
15:34 (WEA 4) | 07:48
16:00 (WEA 4) | 17:36
15:34 (WEA 4) | 07:46
16:01 (WEA 4) | 17:38
15:35 (WEA 4) | 07:44
16:01 (WEA 4) | 17:40
15:34 (WEA 4) | 07:42
16:00 (WEA 4) | 17:42
15:35 (WEA 4) | 07:40
16:01 (WEA 4) | 17:44
15:36 (WEA 4) | 07:38
16:01 (WEA 4) | 17:46
15:37 (WEA 4) | 07:36
16:01 (WEA 4) | 17:48
15:37 (WEA 4) | 07:34
16:00 (WEA 4) | 17:50
15:39 (WEA 4) | 07:32
16:00 (WEA 4) | 17:52
15:40 (WEA 4) | 07:29
16:00 (WEA 4) | 17:53
15:41 (WEA 4) | 07:27
15:59 (WEA 4) | 17:55
15:43 (WEA 4) | 07:25
15:58 (WEA 4) | 17:57
15:44 (WEA 4) | 07:23
15:57 (WEA 4) | 17:59
15:48 (WEA 4) | 07:21
15:55 (WEA 4) | 18:01

| 07:19

| 18:03

16:39 (WEA 5)

|
|
|
|

16:35 (WEA 5) |
|
| 276
|

11

14

17

19

22

24

25

25

25

25

24

23

22

20

17

13

339

| Mérz

16:33 (WEA 5) | 07:16
16:40 (WEA 5) | 18:05
16:31 (WEA 5) | 07:14
16:42 (WEA 5) | 18:07
16:31 (WEA 5) | 07:12
16:45 (WEA 5) | 18:08
16:30 (WEA 5) | 07:10
16:47 (WEA 5) | 18:10
16:30 (WEA 5) | 07:07
16:49 (WEA 5) | 18:12
16:29 (WEA 5) | 07:05
16:51 (WEA 5) | 18:14
16:29 (WEA 5) | 07:03
16:53 (WEA 5) | 18:16
16:29 (WEA 5) | 07:00
16:54 (WEA 5) | 18:18
16:29 (WEA 5) | 06:58
16:54 (WEA 5) | 18:19
16:29 (WEA 5) | 06:56
16:54 (WEA 5) | 18:21
16:29 (WEA 5) | 06:53
16:54 (WEA 5) | 18:23
16:30 (WEA 5) | 06:51
16:54 (WEA 5) | 18:25
16:30 (WEA 5) | 06:49
16:53 (WEA 5) | 18:27
16:31 (WEA 5) | 06:46
16:53 (WEA 5) | 18:28
16:32 (WEA 5) | 06:44
16:52 (WEA 5) | 18:30
16:34 (WEA 5) | 06:42
16:51 (WEA 5) | 18:32
16:36 (WEA 5) | 06:39
16:49 (WEA 5) | 18:34
16:39 (WEA 5) | 06:37
16:45 (WEA 5) | 18:36

| 06:35

| April | Mai

| 07:04 | 05:57
| 20:00 | 20:53
107:02 | 05:55
| 20:02 | 20:55
| 06:59 | 05:53
| 20:04 | 20:57
| 06:57 | 05:51
| 20:06 | 20:58
| 06:55 | 05:50
| 20:08 | 21:00
| 06:52 | 05:48
| 20:09 | 21:02
| 06:50 | 05:46
| 20:11 | 21:04
| 06:48 | 05:44
| 20:13 | 21:05
| 06:45 | 05:42
| 20:15 | 21:07
| 06:43 | 05:40
| 20:16 | 21:09
|06:41 | 05:39
| 20:18 | 21:10
1 06:38 | 05:37
120220 | 21:12
1 06:36 | 05:35
120:22 | 21:13
| 06:34 | 05:34
| 20:23 | 21:15
106:32 | 05:32
120:25 | 21:17
106:29 | 05:30
12027 | 21:18
106:27 | 05:29
| 20:29 | 21:20
106:25 | 05:27
120:30 | 21:21
106:23 | 05:26
| 20:32 | 21:23
106:20 | 05:24
120:3¢ | 21:24
| 06:18 | 05:23
| 20:36 | 21:26
| 06:16 | 05:22
120:37 | 21:27
| 06:14 | 05:20
| 20:39 | 21:29
|06:12 | 05:19
120:41 | 21:30
106:10 | 05:18
| 20:43 | 21:32
| 06:08 | 05:17
120:44 | 21:33
| 06:05 | 05:15
|20:46 | 21:34
| 06:03 | 05:14
120:48 | 21:36
| 06:01 | 05:13
120:50 | 21:37
| 05:59 | 05:12
120:51 | 21:38
| | 05:11
| | 21:39
| 418 | 489
| |

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

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

Tag im Monat Sonnenaufgang  (SS:MM)
Sonnenuntergang (SS:MM) Minuten mit Schatten
windPRO 3.5.587 by EMD International A/S, Tel. +45 69 16 48 50, d

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

15.0020220018/82  WindPRO ‘
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Lizenzierter Anwender:
KOTTER Consulting Engineers GmbH & Co. KG
Bonifatiusstr. 400
DE-48432 Rheine
+49 5971 9710-31
André Raming / a.raming@koetter-consulting.com

Berechnet:

15.09.2022 08:06/3.5.587

Berechnung: Schattenwurfausbreitung GesamtbelastungSchattenrezeptor: SR-43 - SR-43, Bussen Weg 2, 49377 Vechta
Annahmen fiir Schattenwurfberechnung

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

Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung

Die Windenergieanlage/n ist/sind immer in Betrieb

| Juli
1 05:07
| 21:55
2] 05:08
| 21:55
3| 05:08
| 21:54
4| 05:09
| 21:54
5] 05:10
| 21:53
6| 05:11
| 21:53
7] 05:12
| 21:52

8 05:13
| 21:51
9| 05:14
| 21:51

10 | 05:15
| 21:50
11| 05:16
| 21:49

12 | 05:17
| 21:48
13| 05:18
| 21:47

14 | 05:19
| 21:46

15 | 05:21
| 21:45

16 | 05:22
| 21:44

17 | 05:23
| 21:43

18 | 05:24
| 21:42

19 | 05:26
| 21:41

20 | 05:27
| 21:40
21| 05:28
| 21:38

22 | 05:30
| 21:37
23| 05:31
| 21:36
24| 05:33
| 21:34

25 | 05:34
| 21:33

26 | 05:36
| 21:31
27| 05:37
| 21:30

28 | 05:39
| 21:28

29 | 05:40
| 21:27
30 | 05:42
| 21:25

31 05:43
| 21:23
Sonnenscheinstunden | 506

astr.max.mogl.Beschattung |

| August

| SeptembefOktober
| 06:36 | 07:27
| 20:18 | 19:07
| 06:38 | 07:29
| 20:16 | 19:04
| 06:40 | 07:31
| 20:13 | 19:02
| 06:41 | 07:32
| 20:11 | 19:00
| 06:43 | 07:34
| 20:09 | 18:57
| 06:45 | 07:36
| 20:06 | 18:55
| 06:46 | 07:37
| 20:04 | 18:53
| 06:48 | 07:39
| 20:02 | 18:50
] 06:50 | 07:41
| 19:59 | 18:48
| 06:52 | 07:43
|19:57 | 18:46
| 06:53 | 07:45
| 19:55 | 18:43
| 06:55 | 07:46
| 19:52 | 18:41
| 06:57 | 07:48
| 19:50 | 18:39
| 06:58 | 07:50
| 19:47 | 18:37
| 07:00 | 07:52
|19:45 | 18:34
| 07:02 | 07:53
| 19:43 | 18:32
| 07:03 | 07:55
| 19:40 | 18:30
| 07:05 | 07:57
|19:38 | 18:28
| 07:07 | 07:59
19:35 | 18:26
| 07:08 | 08:01
119:33 | 18:23
| 07:10 | 08:02
119:31 | 18:21
|07:12 | 08:04
| 19:28 | 18:19
|07:13 | 08:06
|19:26 | 18:17
| 07:15 | 08:08
| 19:23 | 18:15
|07:17 | 07:10
|19:21 | 17:13
| 07:19 | 07:12
119:19 | 17:11
| 07:20 | 07:13
19:16 | 17:09
| 07:22 | 07:15
|19:14 | 17:07
| 07:24 | 07:17
119:12 | 17:05
| 07:25 | 07:19
119:09 | 17:03
| | 07:21
| | 17:01
| 381 | 330
| |

14

17

21

22

23

25

25

156

| November

17:07 (WEA 5) | 08:04
17:16 (WEA 5) | 16:23
16:05 (WEA 5) | 08:06
16:19 (WEA 5) | 16:22
16:03 (WEA 5) | 08:07
16:20 (WEA 5) | 16:21
16:01 (WEA 5) | 08:09
16:22 (WEA 5) | 16:20
16:00 (WEA 5) | 08:11
16:22 (WEA 5) | 16:19
16:00 (WEA 5) | 08:12
16:23 (WEA 5) | 16:18
15:59 (WEA 5) | 08:14
16:24 (WEA 5) | 16:18
15:59 (WEA 5) |
16:24 (WEA 5) |

| 263

|

26

26

26

23

21

20

21

23

24

25

26

25

26

27

26

27

27

542

| Dezember

15:58 (WEA 5) | 08:15
16:24 (WEA 5) | 16:17
15:58 (WEA 5) | 08:17
16:24 (WEA 5) | 16:16
15:58 (WEA 5) | 08:18
16:24 (WEA 5) | 16:16
15:59 (WEA 5) | 08:20
16:22 (WEA 5) | 16:15
15:59 (WEA 5) | 08:21
16:20 (WEA 5) | 16:14
16:00 (WEA 5) | 08:22
16:18 (WEA 5) | 16:14
16:00 (WEA 5) | 08:24
16:17 (WEA 5) | 16:13
16:01 (WEA 5) | 08:25
16:15 (WEA 5) | 16:13
16:02 (WEA 5) | 08:26
16:13 (WEA 5) | 16:13
16:04 (WEA 5) | 08:27
16:11 (WEA 5) | 16:13
16:06 (WEA 5) | 08:28
16:09 (WEA 5) | 16:12

| 08:29

| 16:12

| 08:30

| 16:12

| 08:31

| 16:12
15:20 (WEA 4) | 08:32
15:27 (WEA 4) | 16:12
15:17 (WEA 4) | 08:33
15:30 (WEA 4) | 16:12
15:16 (WEA 4) | 08:34
15:31 (WEA 4) | 16:12
15:15 (WEA 4) | 08:35
15:33 (WEA 4) | 16:13
15:14 (WEA 4) | 08:35
15:34 (WEA 4) | 16:13
15:14 (WEA 4) | 08:36
15:35 (WEA 4) | 16:13
15:13 (WEA 4) | 08:37
15:36 (WEA 4) | 16:14
15:13 (WEA 4) | 08:37
15:37 (WEA 4) | 16:14
15:13 (WEA 4) | 08:38
15:38 (WEA 4) | 16:15
15:12 (WEA 4) | 08:38
15:38 (WEA 4) | 16:15
15:13 (WEA 4) | 08:39
15:38 (WEA 4) | 16:16
15:13 (WEA 4) | 08:39
15:39 (WEA 4) | 16:17
15:13 (WEA 4) | 08:39
15:40 (WEA 4) | 16:17

15:13 (WEA 4) | 08:39

15:39 (WEA 4) | 16:18

15:13 (WEA 4) | 08:39

15:40 (WEA 4) | 16:19

15:14 (WEA 4) | 08:40

15:41 (WEA 4) | 16:20
| 08:40
| 16:21
| 239
|

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

Zeitpunkt (SS:MM) Schattenanfang

Zeitpunkt (SS:MM) Schattenende

Tag im Monat Sonnenaufgang  (SS:MM)
Sonnenuntergang (SS:MM) Minuten mit Schatten
windPRO 3.5.587 by EMD International A/S, Tel. +45 69 16 48 50, d

.com,

26

26

25

24

23

22

21

498

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

15:14 (WEA 4)
15:40 (WEA 4)
15:15 (WEA 4)
15:41 (WEA 4)
15:16 (WEA 4)
15:41 (WEA 4)
15:16 (WEA 4)
15:40 (WEA 4)
15:16 (WEA 4)
15:39 (WEA 4)
15:17 (WEA 4)
15:39 (WEA 4)
15:17 (WEA 4)
15:38 (WEA 4)
15:19 (WEA 4)
15:38 (WEA 4)
15:19 (WEA 4)
15:37 (WEA 4)
15:19 (WEA 4)
15:37 (WEA 4)
15:20 (WEA 4)
15:36 (WEA 4)
15:20 (WEA 4)
15:36 (WEA 4)
15:21 (WEA 4)
15:36 (WEA 4)
15:22 (WEA 4)
15:36 (WEA 4)
15:22 (WEA 4)
15:36 (WEA 4)
15:23 (WEA 4)
15:36 (WEA 4)
15:24 (WEA 4)
15:36 (WEA 4)
15:25 (WEA 4)
15:37 (WEA 4)
15:25 (WEA 4)
15:36 (WEA 4)
15:25 (WEA 4)
15:37 (WEA 4)
15:25 (WEA 4)
15:37 (WEA 4)
15:26 (WEA 4)
15:38 (WEA 4)
15:26 (WEA 4)
15:38 (WEA 4)
15:28 (WEA 4)
15:39 (WEA 4)
15:28 (WEA 4)
15:40 (WEA 4)
15:28 (WEA 4)
15:40 (WEA 4)
15:28 (WEA 4)
15:41 (WEA 4)
15:28 (WEA 4)
15:42 (WEA 4)
15:29 (WEA 4)
15:42 (WEA 4)
15:29 (WEA 4)
15:43 (WEA 4)
15:29 (WEA 4)
15:45 (WEA 4)

15.00202200:18/83  WiNdPRO ‘



Projekt:

R-2-2021-0491 WP am Standort Vechta

SHADOW - Kalender

KOTTER

CONSULTING ENGINEERS

Seite 119 von 191 zum Bericht R-2-2021-0491.04

Lizenzierter Anwender:

KOTTER Consulting Engineers GmbH & Co. KG

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

André Raming / a.raming@koetter-consulting.com

Berechnet:

15.09.2022 08:06/3.5.587

Berechnung: Schattenwurfausbreitung GesamtbelastungSchattenrezeptor: SR-44 - SR-44, Bussen Weg 4, 49377 Vechta
Annahmen fiir Schattenwurfberechnung
Die dargestellten Zeiten sind die astronomisch maximal mégliche Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint téglich von Sonnenauf- bis -untergang
Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb

|Januar | Februar
1| 08:40 15:35 (WEA 4) | 08:11
|16:22 11 15:46 (WEA 4) | 17:11 3
2] 08:39 15:35 (WEA 4) | 08:10
|16:23 13 15:48 (WEA 4) | 17:13 7
3 08:39 15:35 (WEA 4) | 08:08
|16:24 13 15:48 (WEA4) | 17:15 10
4 08:39 15:35 (WEA 4) | 08:06
| 16:26 15 15:50 (WEA4) | 17:17 13
508:39 15:36 (WEA 4) | 08:05
|16:27 16 15:52 (WEA4) | 17:19 16
6| 08:38 15:36 (WEA 4) | 08:03
| 16:28 17 15:53 (WEA4) | 17:21 19
7] 08:38 15:36 (WEA 4) | 08:01
| 16:29 18 15:54 (WEA4) | 17:23 21
8| 08:38 15:36 (WEA 4) | 07:59
| 16:31 20  15:56 (WEA 4) | 17:25 23
9 08:37 15:36 (WEA 4) | 07:58
| 16:32 21 15:57 (WEA 4) | 17:27 25
10 | 08:36 15:36 (WEA 4) | 07:56
| 16:34 22 15:58 (WEA4) | 17:29 24
11 | 08:36 15:36 (WEA 4) | 07:54
| 16:35 24 16:00 (WEA4) | 17:31 24
12 | 08:35 15:37 (WEA 4) | 07:52
|16:36 25  16:02 (WEA4) | 17:32 24
13 | 08:34 15:38 (WEA 4) | 07:50
| 16:38 25 16:03 (WEA4) | 17:34 23
14 | 08:34 15:38 (WEA 4) | 07:48
| 16:40 26 16:04 (WEA4) | 17:36 22
15 | 08:33 15:38 (WEA 4) | 07:46
| 16:41 26 16:04 (WEA4) | 17:38 20
16 | 08:32 15:39 (WEA 4) | 07:44
|16:43 26  16:05 (WEA4) | 17:40 17
17 | 08:31 15:38 (WEA 4) | 07:42
|16:44 26  16:04 (WEA4) | 17:42 15
18 | 08:30 15:39 (WEA 4) | 07:40
| 16:46 25  16:04 (WEA4) | 17:44 9
19 | 08:29 15:40 (WEA 4) | 07:38
|16:48 25  16:05 (WEA 4) | 17:46
20 | 08:28 15:41 (WEA 4) | 07:36
|16:50 24  16:05 (WEA 4) | 17:48
21 | 08:27 15:41 (WEA 4) | 07:34
| 16:51 23 16:04 (WEA 4) | 17:50
22| 08:25 15:42 (WEA 4) | 07:32
| 16:53 23 16:05 (WEA 4) | 17:52
23| 08:24 15:43 (WEA 4) | 07:29
| 16:55 22 16:05 (WEA4) | 17:53
24| 08:23 15:44 (WEA 4) | 07:27
| 16:57 20  16:04 (WEA 4) | 17:55
25 | 08:22 15:45 (WEA 4) | 07:25
| 16:58 18 16:03 (WEA4) | 17:57
26 | 08:20 15:46 (WEA 4) | 07:23
| 17:00 16 16:02 (WEA4) | 17:59
27| 08:19 15:49 (WEA 4) | 07:21
|17:02 12 16:01 (WEA 4) | 18:01
28 | 08:17 15:51 (WEA 4) | 07:19
| 17:04 7 15:58 (WEA 4) | 18:03
29 | 08:16 |
| 17:06 |
30 | 08:14 |
| 17:08 |
31 08:13 |
| 17:10 |
Sonnenscheinstunden | 255 | 276
astr.max.mogl.Beschattung | 559 | 315

| Mérz

16:37 (WEA 5) | 07:16
16:40 (WEA 5) | 18:05
16:35 (WEA 5) | 07:14
16:42 (WEA 5) | 18:07
16:35 (WEA 5) | 07:12
16:45 (WEA 5) | 18:08
16:34 (WEA 5) | 07:10
16:47 (WEA 5) | 18:10
16:33 (WEA 5) | 07:07
16:49 (WEA 5) | 18:12
16:32 (WEA 5) | 07:05
16:51 (WEA 5) | 18:14
16:32 (WEA 5) | 07:03
16:53 (WEA 5) | 18:16
16:32 (WEA 5) | 07:00
16:55 (WEA 5) | 18:18
16:31 (WEA 5) | 06:58
16:56 (WEA 5) | 18:19
16:32 (WEA 5) | 06:56
16:56 (WEA 5) | 18:21
16:32 (WEA 5) | 06:53
16:56 (WEA 5) | 18:23
16:32 (WEA 5) | 06:51
16:56 (WEA 5) | 18:25
16:33 (WEA 5) | 06:49
16:56 (WEA 5) | 18:27
16:33 (WEA 5) | 06:46
16:55 (WEA 5) | 18:28
16:34 (WEA 5) | 06:44
16:54 (WEA 5) | 18:30
16:36 (WEA 5) | 06:42
16:53 (WEA 5) | 18:32
16:37 (WEA 5) | 06:39
16:52 (WEA 5) | 18:34
16:40 (WEA 5) | 06:37
16:49 (WEA 5) | 18:36

| 06:35

| April | Mai

| 07:04 | 05:57
| 20:00 | 20:53
107:02 | 05:55
| 20:02 | 20:55
| 06:59 | 05:53
| 20:04 | 20:57
| 06:57 | 05:51
| 20:06 | 20:58
| 06:55 | 05:50
| 20:08 | 21:00
| 06:52 | 05:48
| 20:09 | 21:02
| 06:50 | 05:46
| 20:11 | 21:03
| 06:48 | 05:44
| 20:13 | 21:05
| 06:45 | 05:42
| 20:15 | 21:07
| 06:43 | 05:40
| 20:16 | 21:09
|06:41 | 05:39
| 20:18 | 21:10
1 06:38 | 05:37
120220 | 21:12
1 06:36 | 05:35
120:22 | 21:13
| 06:34 | 05:34
| 20:23 | 21:15
106:32 | 05:32
120:25 | 21:17
106:29 | 05:30
12027 | 21:18
106:27 | 05:29
| 20:29 | 21:20
106:25 | 05:27
120:30 | 21:21
106:23 | 05:26
| 20:32 | 21:23
106:20 | 05:24
120:3¢ | 21:24
| 06:18 | 05:23
| 20:36 | 21:26
| 06:16 | 05:22
120:37 | 21:27
| 06:14 | 05:20
| 20:39 | 21:29
|06:12 | 05:19
120:41 | 21:30
106:10 | 05:18
| 20:43 | 21:32
| 06:08 | 05:17
120:44 | 21:33
| 06:05 | 05:15
|20:46 | 21:34
| 06:03 | 05:14
120:48 | 21:36
| 06:01 | 05:13
120:50 | 21:37
| 05:59 | 05:12
120:51 | 21:38
| | 05:11
| | 21:39
| 418 | 489
| |

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

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

Tag im Monat Sonnenaufgang  (SS:MM)
Sonnenuntergang (SS:MM) Minuten mit Schatten
windPRO 3.5.587 by EMD International A/S, Tel. +45 69 16 48 50, d

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

15.002020018/8¢  WINAPRO ‘
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Lizenzierter Anwender:
KOTTER Consulting Engineers GmbH & Co. KG
Bonifatiusstr. 400
DE-48432 Rheine
+49 5971 9710-31
André Raming / a.raming@koetter-consulting.com

Berechnet:

15.09.2022 08:06/3.5.587

Berechnung: Schattenwurfausbreitung GesamtbelastungSchattenrezeptor: SR-44 - SR-44, Bussen Weg 4, 49377 Vechta
Annahmen fiir Schattenwurfberechnung

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

Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung

Die Windenergieanlage/n ist/sind immer in Betrieb

| Juli
1 05:07
| 21:55
2] 05:08
| 21:55
3| 05:08
| 21:54
4| 05:09
| 21:54
5] 05:10
| 21:53
6| 05:11
| 21:53
7] 05:12
| 21:52

8 05:13
| 21:51
9| 05:14
| 21:51

10 | 05:15
| 21:50
11| 05:16
| 21:49

12 | 05:17
| 21:48
13| 05:18
| 21:47

14 | 05:19
| 21:46

15 | 05:21
| 21:45

16 | 05:22
| 21:44

17 | 05:23
| 21:43

18 | 05:24
| 21:42

19 | 05:26
| 21:41

20 | 05:27
| 21:40
21| 05:28
| 21:38

22 | 05:30
| 21:37
23| 05:31
| 21:36
24| 05:33
| 21:34

25 | 05:34
| 21:33

26 | 05:36
| 21:31
27| 05:37
| 21:30

28 | 05:39
| 21:28

29 | 05:40
| 21:27
30 | 05:42
| 21:25

31 05:43
| 21:23
Sonnenscheinstunden | 506

astr.max.mogl.Beschattung |

| August

| SeptembefOktober
| 06:36 | 07:27
| 20:18 | 19:07
| 06:38 | 07:29
| 20:16 | 19:04
| 06:40 | 07:31
| 20:13 | 19:02
| 06:41 | 07:32
| 20:11 | 19:00
| 06:43 | 07:34
| 20:09 | 18:57
| 06:45 | 07:36
| 20:06 | 18:55
| 06:46 | 07:37
| 20:04 | 18:53
| 06:48 | 07:39
| 20:02 | 18:50
] 06:50 | 07:41
| 19:59 | 18:48
| 06:52 | 07:43
|19:57 | 18:46
| 06:53 | 07:45
| 19:55 | 18:43
| 06:55 | 07:46
| 19:52 | 18:41
| 06:57 | 07:48
| 19:50 | 18:39
| 06:58 | 07:50
| 19:47 | 18:37
| 07:00 | 07:52
|19:45 | 18:34
| 07:02 | 07:53
| 19:43 | 18:32
| 07:03 | 07:55
| 19:40 | 18:30
| 07:05 | 07:57
|19:38 | 18:28
| 07:07 | 07:59
19:35 | 18:26
| 07:08 | 08:01
119:33 | 18:23
| 07:10 | 08:02
119:31 | 18:21
|07:12 | 08:04
| 19:28 | 18:19
|07:13 | 08:06
|19:26 | 18:17
| 07:15 | 08:08
| 19:23 | 18:15
|07:17 | 07:10
|19:21 | 17:13
| 07:19 | 07:12
119:19 | 17:11
| 07:20 | 07:13
19:16 | 17:09
| 07:22 | 07:15
|19:14 | 17:07
| 07:24 | 07:17
119:12 | 17:05
| 07:25 | 07:19
119:09 | 17:03
| | 07:21
| | 17:01
| 381 | 330
| |

10

16

18

20

22

23

24

25

158

| November

17:09 (WEA 5) | 08:04
17:19 (WEA 5) | 16:23
16:06 (WEA 5) | 08:06
16:22 (WEA 5) | 16:22
16:05 (WEA 5) | 08:07
16:23 (WEA 5) | 16:21
16:04 (WEA 5) | 08:09
16:24 (WEA 5) | 16:20
16:03 (WEA 5) | 08:11
16:25 (WEA 5) | 16:19
16:02 (WEA 5) | 08:12
16:25 (WEA 5) | 16:18
16:02 (WEA 5) | 08:14
16:26 (WEA 5) | 16:18
16:01 (WEA 5) |
16:26 (WEA 5) |

| 263

|

25

25

23

20

20

22

23

23

24

25

25

26

26

26

26

25

26

529

| Dezember

16:01 (WEA 5) | 08:15
16:26 (WEA 5) | 16:17
16:01 (WEA 5) | 08:17
16:26 (WEA 5) | 16:16
16:01 (WEA 5) | 08:18
16:24 (WEA 5) | 16:16
16:02 (WEA 5) | 08:20
16:22 (WEA 5) | 16:15
16:02 (WEA 5) | 08:21
16:20 (WEA 5) | 16:14
16:03 (WEA 5) | 08:22
16:18 (WEA 5) | 16:14
16:04 (WEA 5) | 08:24
16:17 (WEA 5) | 16:13
16:05 (WEA 5) | 08:25
16:15 (WEA 5) | 16:13
16:06 (WEA 5) | 08:26
16:13 (WEA 5) | 16:13
16:08 (WEA 5) | 08:27
16:11 (WEA 5) | 16:13

| 08:28

| 16:12

| 08:29

| 16:12

| 08:30

| 16:12
15:23 (WEA 4) | 08:31
15:30 (WEA 4) | 16:12
15:21 (WEA 4) | 08:32
15:33 (WEA 4) | 16:12
15:19 (WEA 4) | 08:33
15:35 (WEA 4) | 16:12
15:18 (WEA 4) | 08:34
15:36 (WEA 4) | 16:12
15:18 (WEA 4) | 08:35
15:38 (WEA 4) | 16:13
15:17 (WEA 4) | 08:35
15:39 (WEA 4) | 16:13
15:17 (WEA 4) | 08:36
15:40 (WEA 4) | 16:13
15:17 (WEA 4) | 08:37
15:40 (WEA 4) | 16:14
15:17 (WEA 4) | 08:37
15:41 (WEA 4) | 16:14
15:17 (WEA 4) | 08:38
15:42 (WEA 4) | 16:15
15:16 (WEA 4) | 08:38
15:41 (WEA 4) | 16:15
15:16 (WEA 4) | 08:39
15:42 (WEA 4) | 16:16
15:17 (WEA 4) | 08:39
15:43 (WEA 4) | 16:17
15:17 (WEA 4) | 08:39
15:43 (WEA 4) | 16:17

15:17 (WEA 4) | 08:39

15:43 (WEA 4) | 16:18

15:18 (WEA 4) | 08:39

15:43 (WEA 4) | 16:19

15:18 (WEA 4) | 08:40

15:44 (WEA 4) | 16:20
| 08:40
| 16:21
| 239
|

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

Zeitpunkt (SS:MM) Schattenanfang

Zeitpunkt (SS:MM) Schattenende

Tag im Monat Sonnenaufgang  (SS:MM)
Sonnenuntergang (SS:MM) Minuten mit Schatten
windPRO 3.5.587 by EMD International A/S, Tel. +45 69 16 48 50, d

.com,

24

23

21

20

18

17

339

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

15:18 (WEA 4)
15:42 (WEA 4)
15:19 (WEA 4)
15:42 (WEA 4)
15:20 (WEA 4)
15:41 (WEA 4)
15:20 (WEA 4)
15:40 (WEA 4)
15:21 (WEA 4)
15:39 (WEA 4)
15:22 (WEA 4)
15:39 (WEA 4)
15:22 (WEA 4)
15:38 (WEA 4)
15:24 (WEA 4)
15:38 (WEA 4)
15:24 (WEA 4)
15:37 (WEA 4)
15:25 (WEA 4)
15:37 (WEA 4)
15:25 (WEA 4)
15:36 (WEA 4)
15:26 (WEA 4)
15:36 (WEA 4)
15:26 (WEA 4)
15:36 (WEA 4)
15:27 (WEA 4)
15:36 (WEA 4)
15:28 (WEA 4)
15:36 (WEA 4)
15:29 (WEA 4)
15:36 (WEA 4)
15:29 (WEA 4)
15:36 (WEA 4)
15:30 (WEA 4)
15:37 (WEA 4)
15:30 (WEA 4)
15:36 (WEA 4)
15:31 (WEA 4)
15:37 (WEA 4)
15:31 (WEA 4)
15:37 (WEA 4)
15:32 (WEA 4)
15:38 (WEA 4)
15:32 (WEA 4)
15:38 (WEA 4)
15:33 (WEA 4)
15:39 (WEA 4)
15:33 (WEA 4)
15:40 (WEA 4)
15:33 (WEA 4)
15:40 (WEA 4)
15:34 (WEA 4)
15:41 (WEA 4)
15:34 (WEA 4)
15:42 (WEA 4)
15:34 (WEA 4)
15:42 (WEA 4)
15:34 (WEA 4)
15:43 (WEA 4)
15:35 (WEA 4)
15:45 (WEA 4)

15.00202200:8/85  WINAPRO ‘



Projekt:
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Berechnung: Schattenwurfausbreitung GesamtbelastungSchattenrezeptor: SR-45 - SR-45, Siebengestirn 15, 49393 Lohne (Oldenburg)
Annahmen fiir Schattenwurfberechnung
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Lizenzierter Anwender:

KOTTER Consulting Engineers GmbH & Co. KG

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

André Raming / a.raming@koetter-consulting.com

Berechnet:

15.09.2022 08:06/3.5.587
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Die dargestellten Zeiten sind die astronomisch maximal mégliche Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint téglich von Sonnenauf- bis -untergang
Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb

|Januar

Sonnenscheinstunden |

astr.max.mogl.Beschattung |

| Februar

| Mérz

11

15

18

20

22

22

23

23

23

22

21

19

15

254

| April

| 07:04
| 20:00
| 07:02
| 20:02
| 06:59
| 20:04
| 06:57
| 20:06
| 06:55
| 20:07
| 06:52
| 20:09
| 06:50
| 20:11
| 06:48
| 20:13
| 06:45
| 20:15
| 06:43
| 20:16

17:54 (WEA 1)
18:05 (WEA 1)
17:51 (WEA 1)
18:06 (WEA 1)
17:50 (WEA 1)
18:08 (WEA 1)
17:49 (WEA 1)
18:09 (WEA 1)
17:47 (WEA 1)
18:09 (WEA 1)
17:47 (WEA 1)
18:09 (WEA 1)
17:46 (WEA 1)
18:09 (WEA 1)
17:46 (WEA 1)
18:09 (WEA 1)
17:46 (WEA 1)
18:09 (WEA 1)
17:45 (WEA 1)
18:07 (WEA 1)
18:46 (WEA 1)
19:07 (WEA 1)
18:47 (WEA 1)
19:06 (WEA 1)
18:48 (WEA 1)
19:03 (WEA 1)

1

21

21

21

248

|Mai

18:50 (WEA 1) | 05:57
19:01 (WEA 1) | 20:53

| 05:55
20:55

| 05:48

| 21:02
19:33 (WEA 2) | 05:46
19:41 (WEA 2) | 21:03
19:30 (WEA 2) | 05:44
19:43 (WEA 2) | 21:05
19:28 (WEA 2) | 05:42
19:44 (WEA 2) | 21:07
19:27 (WEA 2) | 05:40
19:45 (WEA 2) | 21:08
19:26 (WEA 2) | 05:39
19:46 (WEA 2) | 21:10
19:26 (WEA 2) | 05:37
19:46 (WEA 2) | 21:12
19:24 (WEA 2) | 05:35
19:45 (WEA 2) | 21:13
19:24 (WEA 2) | 05:34
19:45 (WEA 2) | 21:15
19:24 (WEA 2) | 05:32
19:45 (WEA 2) | 21:17
19:25 (WEA 2) | 05:30
19:44 (WEA 2) | 21:18
19:25 (WEA 2) | 05:29
19:44 (WEA 2) | 21:20
19:25 (WEA 2) | 05:27
19:42 (WEA 2) | 21:21
19:26 (WEA 2) | 05:26
19:40 (WEA 2) | 21:23
19:28 (WEA 2) | 05:24
19:38 (WEA 2) | 21:24

1:27
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Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergegeben (Sommerzeit wie Bezugsjahr):

Tag im Monat

windPRO 3.5.587 by EMD International A/S, Tel. +45 69 16 48 50,

Sonnenaufgang

(S5:MM)

Sonnenuntergang (SS:MM)

Minuten mit Schatten

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

.com,

15.00202200:8/86 ~ WINAPRO ‘

20

21

21

23

24

25

25

23

22

16

16

16

443

| Juni

20:22 (WEA 4) | 05:10
20:24 (WEA 4) | 21:41
20:20 (WEA 4) | 05:10
20:25 (WEA 4) | 21:42
20:20 (WEA 4) | 05:09
20:28 (WEA 4) | 21:43
20:19 (WEA 4) | 05:08
20:29 (WEA 4) | 21:44
20:18 (WEA 4) | 05:07
20:31 (WEA 4) | 21:45
20:18 (WEA 4) | 05:07
20:32 (WEA 4) | 21:46
20:17 (WEA 4) | 05:06
20:33 (WEA 4) | 21:47
20:18 (WEA 4) | 05:05
20:35 (WEA 4) | 21:48
20:17 (WEA 4) | 05:05
20:37 (WEA 4) | 21:49
20:17 (WEA 4) | 05:04
20:38 (WEA 4) | 21:49
20:18 (WEA 4) | 05:04
20:39 (WEA 4) | 21:50
20:18 (WEA 4) | 05:04
20:41 (WEA 5) | 21:51
20:19 (WEA 4) | 05:03
20:43 (WEA 5) | 21:52
20:19 (WEA 4) | 05:03
20:44 (WEA 5) | 21:52
20:20 (WEA 4) | 05:03
20:46 (WEA 5) | 21:53
20:21 (WEA 4) | 05:03
20:47 (WEA 5) | 21:53
20:23 (WEA 4) | 05:03
20:49 (WEA 5) | 21:54
20:26 (WEA 4) | 05:03
20:50 (WEA 5) | 21:54
20:37 (WEA 5) | 05:03
20:51 (WEA 5) | 21:55
20:37 (WEA 5) | 05:03
20:53 (WEA 5) | 21:55
20:38 (WEA 5) | 05:03
20:54 (WEA 5) | 21:55
20:39 (WEA 5) | 05:03
20:55 (WEA 5) | 21:55
20:38 (WEA 5) | 05:03
20:54 (WEA 5) | 21:56
20:39 (WEA 5) | 05:04
20:54 (WEA 5) | 21:56
20:40 (WEA 5) | 05:04
20:53 (WEA 5) | 21:56
20:41 (WEA 5) | 05:04
20:53 (WEA 5) | 21:56
20:42 (WEA 5) | 05:05
20:52 (WEA 5) | 21:56
20:43 (WEA 5) | 05:05
20:50 (WEA 5) | 21:56

| 05:06
21:55

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

I KOTT

CONSULTING ENGINEERS
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Lizenzierter Anwender:
KOTTER Consulting Engineers GmbH & Co. KG
Bonifatiusstr. 400
DE-48432 Rheine
+49 5971 9710-31
André Raming / a.raming@koetter-consulting.com

Berechnet:

15.09.2022 08:06/3.5.587

Berechnung: Schattenwurfausbreitung GesamtbelastungSchattenrezeptor: SR-45 - SR-45, Siebengestirn 15, 49393 Lohne (Oldenburg)
Annahmen fiir Schattenwurfberechnung
Die dargestellten Zeiten sind die astronomisch maximal mégliche Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint téglich von Sonnenauf- bis -untergang
Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb

| Juli
1 05:07
| 21:55
2] 05:08
| 21:55
3| 05:08
| 21:54
4| 05:09
| 21:54
5] 05:10
| 21:53
6| 05:11
| 21:53
7] 05:12
| 21:52

8 05:13
| 21:51
9| 05:14
| 21:51

10 | 05:15
| 21:50
11| 05:16
| 21:49

12 | 05:17
| 21:48
13| 05:18
| 21:47

14 | 05:19
| 21:46

15 | 05:21
| 21:45

16 | 05:22
| 21:44

17 | 05:23
| 21:43

18 | 05:24
| 21:42

19 | 05:26
| 21:41

20 | 05:27
| 21:40
21| 05:28
| 21:38

22 | 05:30
| 21:37
23| 05:31
| 21:36
24| 05:33
| 21:34

25 | 05:34
| 21:33

26 | 05:36
| 21:31
27| 05:37
| 21:30

28 | 05:39
| 21:28

29 | 05:40
| 21:27
30 | 05:42
| 21:25

31 05:43
| 21:23
Sonnenscheinstunden | 506

astr.max.mogl.Beschattung |

11

12

14

15

17

17

16

15

14

20

23

24

25

24

23

284

| August

20:54 (WEA 5)
20:59 (WEA 5)
20:52 (WEA 5)
21:01 (WEA 5) | 20:53
20:51 (WEA 5) | 06:11
21:02 (WEA 5) | 20:51
20:50 (WEA 5) | 06:13
21:02 (WEA 5) | 20:49
20:49 (WEA 5) | 06:14
21:03 (WEA 5) | 20:47
20:49 (WEA 5) | 06:16
21:04 (WEA 5) | 20:45
20:48 (WEA 5) | 06:18
21:05 (WEA 5) | 20:43
20:48 (WEA 5) | 06:20
21:05 (WEA 5) | 20:40
20:48 (WEA 5) | 06:21
21:04 (WEA 5) | 20:38
20:48 (WEA 5) | 06:23
21:03 (WEA 5) | 20:36
20:47 (WEA 5) | 06:25
21:01 (WEA 5) | 20:34
20:35 (WEA 4) | 06:26
21:00 (WEA 5) | 20:32
20:33 (WEA 4) | 06:28
20:58 (WEA 5) | 20:29
20:32 (WEA 4) | 06:30
20:58 (WEA 5) | 20:27
20:30 (WEA 4) | 06:31
20:56 (WEA 5) | 20:25
20:29 (WEA 4) | 06:33
20:54 (WEA 5) | 20:22
20:29 (WEA 4) | 06:35
20:53 (WEA 5) | 20:20

| 456

|

22

21

21

18

17

16

14

11

10

14

17

19

20

21

21

21

21

328

| September

20:28 (WEA 4) | 06:36
20:51 (WEA 5) | 20:18
20:28 (WEA 4) | 06:38
20:49 (WEA 4) | 20:16
20:27 (WEA 4) | 06:40
20:48 (WEA 4) | 20:13
20:28 (WEA 4) | 06:41
20:46 (WEA 4) | 20:11
20:27 (WEA 4) | 06:43
20:44 (WEA 4) | 20:09
20:27 (WEA 4) | 06:45
20:43 (WEA 4) | 20:06
20:27 (WEA 4) | 06:46
20:41 (WEA 4) | 20:04
20:28 (WEA 4) | 06:48
20:39 (WEA 4) | 20:02
20:28 (WEA 4) | 06:50
20:37 (WEA 4) | 19:59
20:29 (WEA 4) | 06:51
20:36 (WEA 4) | 19:57
20:30 (WEA 4) | 06:53
20:34 (WEA 4) | 19:54
20:30 (WEA 4) | 06:55
20:32 (WEA 4) | 19:52

| 06:57
| 19:50
| 06:58
| 19:47
| 07:00
| 19:45
| 07:02
| 19:43
| 07:03
| 19:40
| 07:05
| 19:38
| 07:07
| 19:35
| 07:08
| 19:33
| 07:10
| 19:31
19:37 (WEA 2) | 07:12
19:39 (WEA 2) | 19:28
19:33 (WEA 2) | 07:13
19:43 (WEA 2) | 19:26
19:30 (WEA 2) | 07:15
19:44 (WEA 2) | 19:23
19:29 (WEA 2) | 07:17
19:46 (WEA 2) | 19:21
19:27 (WEA 2) | 07:18
19:46 (WEA 2) | 19:19
19:26 (WEA 2) | 07:20
19:46 (WEA 2) | 19:16
19:26 (WEA 2) | 07:22
19:47 (WEA 2) | 19:14
19:25 (WEA 2) | 07:24
19:46 (WEA 2) | 19:11

19:25 (WEA 2) | 07:25
19:46 (WEA 2) | 19:09
19:24 (WEA 2) |
19:45 (WEA 2) |
| 381
|

20

20

22

23

23

23

23

22

21

347

| Oktober | November Dezember

19:25 (WEA 2) | 07:27
19:45 (WEA 2) | 19:07
19:26 (WEA 2) | 07:29
19:44 (WEA 2) | 19:04
19:26 (WEA 2) | 07:30
19:42 (WEA 2) | 19:02
19:27 (WEA 2) | 07:32
19:40 (WEA 2) | 19:00
19:29 (WEA 2) | 07:34
19:37 (WEA 2) | 18:57

| 07:36

| 18:55

| 07:37

| 18:53

| 07:39

| 18:50

| 07:41

| 18:48

| 07:43

| 18:46
18:42 (WEA 1) | 07:44
18:53 (WEA 1) | 18:43
18:40 (WEA 1) | 07:46
18:55 (WEA 1) | 18:41
18:38 (WEA 1) | 07:48
18:56 (WEA 1) | 18:39
18:37 (WEA 1) | 07:50
18:57 (WEA 1) | 18:37
18:36 (WEA 1) | 07:52
18:58 (WEA 1) | 18:34
18:34 (WEA 1) | 07:53
18:57 (WEA 1) | 18:32
18:34 (WEA 1) | 07:55
18:57 (WEA 1) | 18:30
18:34 (WEA 1) | 07:57
18:57 (WEA 1) | 18:28
18:33 (WEA 1) | 07:59
18:56 (WEA 1) | 18:26
18:33 (WEA 1) | 08:01
18:55 (WEA 1) | 18:23
18:34 (WEA 1) | 08:02
18:55 (WEA 1) | 18:21
18:34 (WEA 1) | 08:04
18:53 (WEA 1) | 18:19
18:35 (WEA 1) | 08:06
18:51 (WEA 1) | 18:17
18:37 (WEA 1) | 08:08
18:49 (WEA 1) | 18:15
18:40 (WEA 1) | 07:10
18:44 (WEA 1) | 17:13

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

Zeitpunkt (SS:MM) Schattenanfang

Zeitpunkt (SS:MM) Schattenende

Tag im Monat Sonnenaufgang  (SS:MM)
Sonnenuntergang (SS:MM) Minuten mit Schatten
windPRO 3.5.587 by EMD International A/S, Tel. +45 69 16 48 50, d

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

15.09.2022 09:18 / 87 windPRO ‘
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Lizenzierter Anwender:

KOTTER Consulting Engineers GmbH & Co. KG
Bonifatiusstr. 400

DE-48432 Rheine

+49 5971 9710-31

André Raming / a.raming@koetter-consulting.com

Berechnet:

15.09.2022 08:06/3.5.587

Berechnung: Schattenwurfausbreitung GesamtbelastungSchattenrezeptor: SR-46 - SR-46, Bakumer StraBe 140a, 49393 Lohne (Oldenburg)
Annahmen fiir Schattenwurfberechnung
Die dargestellten Zeiten sind die astronomisch maximal mégliche Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint téglich von Sonnenauf- bis -untergang
Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb

|Januar |Februar
1]08:40 | 08:11
| 16:22 | 17:12
208:40 | 08:10
| 16:23 | 17:13
3/08:39 | 08:08
116:25 | 17:15
4]08:39  |08:07
| 16:26 |17:17
5]08:39 | 08:05
| 16:27 | 17:19
6]08:39 | 08:03
| 16:28 |17:21 4
7108:38 | 08:01
| 16:30 |17:23 7
808:38 | 08:00
| 16:31 | 17:25 10
9]08:37  |07:58
| 16:32 | 17:27 13
10| 08:37 | 07:56
| 16:34 | 17:29 14
11]08:36 | 07:54
|16:35 | 17:31 14
1208:35 | 07:52
| 16:37 | 17:33 13
13]08:35 | 07:50
|16:38 | 17:35 13
14|08:3¢ | 07:48
|16:40 | 17:36 11
15]08:33 | 07:46
|16:41 | 17:38 7
16 | 08:32 | 07:44
|16:43 | 17:40
1708:31 | 07:42
| 16:45 | 17:42
18 108:30 | 07:40
|16:46 | 17:44
19]08:29 | 07:38
| 16:48 | 17:46
20| 08:28 | 07:36
| 16:50 | 17:48
2108:27 | 07:34
| 16:51 | 17:50
22108:26 | 07:32
| 16:53 | 17:52
23| 08:24 | 07:30
| 16:55 | 17:54 5
2408:23 | 07:27
| 16:57 | 17:55 8
25]08:22 | 07:25
| 16:59 | 17:57 12
26 | 08:20 | 07:23
| 17:00 | 17:59 15
27| 08:19 | 07:21
|17:02 | 18:01 17
28| 08:18 | 07:19
|17:04 | 18:03 20
29 | 08:16 |
|17:06 |
30 | 08:15 |
|17:08 |
31 08:13 |
|17:10 |
Sonnenscheinstunden | 255 | 276
astr.max.mogl.Beschattung | | 183

|Mérz
| 07:16
| 18:05
| 07:14
| 18:07
| 07:12
| 18:09
| 07:10
| 18:10
| 07:07
| 18:12
08:29 (WEA 2) | 07:05
08:33 (WEA 2) | 18:14
08:27 (WEA 2) | 07:03
08:34 (WEA 2) | 18:16
08:25 (WEA 2) | 07:01
08:35 (WEA 2) | 18:18
08:23 (WEA 2) | 06:58
08:36 (WEA 2) | 18:20
08:22 (WEA 2) | 06:56
08:36 (WEA 2) | 18:21

08:22 (WEA 2) | 06:54
08:36 (WEA 2) | 18:23
08:23 (WEA 2) | 06:51
08:36 (WEA 2) | 18:25
08:23 (WEA 2) | 06:49
08:36 (WEA 2) | 18:27
08:24 (WEA 2) | 06:47
08:35 (WEA 2) | 18:29
08:26 (WEA 2) | 06:44
08:33 (WEA 2) | 18:30

| 06:42

| 18:32

07:54 (WEA 4) | 06:25
07:59 (WEA 4) | 18:45
07:52 (WEA 4) | 06:23
08:00 (WEA 4) | 18:46
07:49 (WEA 4) | 06:21
08:01 (WEA 4) | 18:48
07:47 (WEA 4) | 06:18
08:02 (WEA 4) | 18:50
07:45 (WEA 4) | 06:16
08:02 (WEA 4) | 18:52
07:43 (WEA 4) | 06:14
08:03 (WEA 4) | 18:54

| 07:11
19:55

22

22

22

20

19

17

13

13

1

15

18

21

24

26

26

26

26

26

24

22

20

17

13

464

| April

07:40 (WEA 4) | 07:04
08:02 (WEA 4) | 20:01
07:40 (WEA 4) | 07:02
08:02 (WEA 4) | 20:02
07:40 (WEA 4) | 06:59
08:02 (WEA 4) | 20:04
07:40 (WEA 4) | 06:57
08:00 (WEA 4) | 20:06
07:41 (WEA 4) | 06:55
08:00 (WEA 4) | 20:08
07:42 (WEA 4) | 06:52
07:59 (WEA 4) | 20:09
07:43 (WEA 4) | 06:50
07:56 (WEA 4) | 20:11
07:24 (WEA 5) | 06:48
07:53 (WEA 4) | 20:13
07:22 (WEA 5) | 06:45
07:33 (WEA 5) | 20:15
07:19 (WEA 5) | 06:43
07:34 (WEA 5) | 20:17
07:17 (WEA 5) | 06:41
07:35 (WEA 5) | 20:18
07:15 (WEA 5) | 06:38
07:36 (WEA 5) | 20:20
07:12 (WEA 5) | 06:36
07:36 (WEA 5) | 20:22
07:11 (WEA 5) | 06:34
07:37 (WEA 5) | 20:24
07:10 (WEA 5) | 06:32
07:36 (WEA 5) | 20:25
07:10 (WEA 5) | 06:29
07:36 (WEA 5) | 20:27
07:10 (WEA 5) | 06:27
07:36 (WEA 5) | 20:29
07:09 (WEA 5) | 06:25
07:35 (WEA 5) | 20:31
07:10 (WEA 5) | 06:23
07:34 (WEA 5) | 20:32
07:11 (WEA 5) | 06:21
07:33 (WEA 5) | 20:34
07:11 (WEA 5) | 06:18
07:31 (WEA 5) | 20:36
07:13 (WEA 5) | 06:16
07:30 (WEA 5) | 20:38
07:14 (WEA 5) | 06:14
07:27 (WEA 5) | 20:39
07:20 (WEA 5) | 06:12
07:21 (WEA 5) | 20:41

| 06:10

| 20:43

| 06:08

| 20:45

| 06:06

| 20:46

| 06:04

| 20:48

| 06:02
20:50
05:59
20:52

|
|
|
|
|
| 418
|

| Mai | Juni
]05:57 | 05:11
| 20:53 | 21:41
| 05:56 | 05:10
| 20:55 | 21:42
| 05:54 | 05:09
| 20:57 | 21:43
| 05:52 | 05:08
| 20:59 | 21:44
] 05:50 | 05:07
| 21:00 | 21:45
| 05:48 | 05:07
| 21:02 | 21:46
| 05:46 | 05:06
| 21:04 | 21:47
| 05:44 | 05:05
| 21:05 | 21:48
| 05:42 | 05:05
| 21:07 | 21:49
| 05:41 | 05:04
| 21:09 | 21:50
105:39 | 05:04
| 21:10 | 21:50
1 05:37 | 05:04
|21:12 | 21:51
] 05:35 | 05:03
|21:14 | 21:52
| 05:3¢ | 05:03
| 21:15 | 21:53
]05:32 | 05:03
|21:17 | 21:53
| 05:31 | 05:03
|21:18 | 21:54
105:29 | 05:03
|21:220 | 21:54
| 05:28 | 05:03
|21:22 | 21:55
] 05:26 | 05:03
| 21:23 | 21:55
] 05:25 | 05:03
| 21:25 | 21:55
] 05:23 | 05:03
| 21:26 | 21:55
]05:22 | 05:03
| 21:28 | 21:56
]05:21 | 05:03
| 21:29 | 21:56
105:19 | 05:04
| 21:30 | 21:56
| 05:18 | 05:04
| 21:32 | 21:56
| 05:17 | 05:04
| 21:33 | 21:56
| 05:16 | 05:05
121:35 | 21:56
| 05:15 | 05:05
|21:36 | 21:56
| 05:13 | 05:06
121:37 | 21:56
| 05:12 | 05:07
|21:38 | 21:55
| 05:11 |
|21:40 |

| 489 | 503
| |

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 3.5.587 by EMD International A/S, Tel. +45 69 16 48 50,

Minuten mit Schatten

Zeitpunkt (SS:MM) Schattenanfang

Zeitpunkt (SS:MM) Schattenende

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

15.00202200:8/88  WINAPRO ‘
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Annahmen fiir Schattenwurfberechnung
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Lizenzierter Anwender:

KOTTER Consulting Engineers GmbH & Co. KG

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

André Raming / a.raming@koetter-consulting.com

Berechnet:

15.09.2022 08:06/3.5.587

N awm
y g\ |

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

Die Windenergieanlage/n ist/sind immer in Betrieb

| Juli |August | September
1]05:07  |05:45 | 06:37
| 21:55 | 21:22 | 20:18
2]05:08 | 0547 | 06:38
| 21:55 | 21:20 | 20:16
3105:09 | 05:48 | 06:40
| 21:54 | 21:18 | 20:13
4]05:09  |05:50 | 06:42
| 21:54 | 21:17 | 20:11
5]05:10 | 05:51 | 06:43
| 21:53 | 21:15 | 20:09
60511 | 05:53 | 06:45
| 21:53 | 21:13 | 20:06
710512 | 05:55 | 06:47
| 21:52 | 21:11 | 20:04
805:13  |05:56 | 06:48
| 21:52 | 21:09 | 20:02
905:14  |05:58 | 06:50
| 21:51 | 21:07 | 19:59
10 | 05:15 | 06:00 | 06:52
| 21:50 | 21:05 | 19:57
11]05:16 | 06:01 | 06:53
|21:49 | 21:04 | 19:55
1205:17 | 06:03 | 06:55
|21:48 | 21:02 | 19:52
13]05:18 | 06:05 | 06:57
| 21:48 | 21:00 | 19:50
14|05:19 | 06:06 | 06:58
|21:47 | 20:58 | 19:47
15]05:21 | 06:08 | 07:00
| 21:46 | 20:55 | 19:45
16 05:22 | 06:10 | 07:02
| 21:44 | 20:53 | 19:43
1710523 | 06:11 | 07:03
|21:43  |20:51 | 19:40
18 05:24 | 06:13 | 07:05
|21:42  |20:49 | 19:38
1905:26 | 06:15 | 07:07
|21:41 | 20:47 | 19:36
20|05:27 | 06:16 | 07:08
|21:40  |20:45 | 19:33 11
2110529 | 06:18 | 07:10
| 21:39 | 20:43 | 19:31 16
2210530 | 06:20 | 07:12
| 21:37 | 20:41 | 19:28 19
2300531 |06:221 | 07:14
|21:36 |20:38 [ 19:226 22
2410533 | 06:23 | 07:15
| 21:34 | 20:36 | 19:24 24
25|05:34 | 06:25 | 07:17
| 21:33 | 20:34 | 19:21 25
26 | 05:36 | 06:26 | 07:19
| 21:32 | 20:32 | 19:19 26
271 05:37 | 06:28 | 07:20
|21:30  |20:29 | 19:16 27
28| 05:39 | 06:30 | 07:22
|21:28  |20:27 | 19:14 27
29 | 05:40 | 06:31 | 07:24
|21:27  |20:25 | 19:12 26
30 | 05:42 | 06:33 | 07:26
|21:25  |20:23 | 19:09 25
31 05:43 | 06:35 |
|21:24 | 20220 |
Sonnenscheinstunden | 506 | 456 | 381
astr.max.mogl.Beschattung | | | 248

| Oktober

08:01 (WEA 5) | 08:01
08:12 (WEA 5) | 18:24
07:59 (WEA 5) | 08:03
08:15 (WEA 5) | 18:21
07:56 (WEA 5) | 08:04
08:15 (WEA 5) | 18:19
07:55 (WEA 5) | 08:06
08:17 (WEA 5) | 18:17
07:54 (WEA 5) | 08:08
08:18 (WEA 5) | 18:15
07:53 (WEA 5) | 07:10
08:18 (WEA 5) | 17:13
07:52 (WEA 5) | 07:12
08:18 (WEA 5) | 17:11
07:51 (WEA 5) | 07:14
08:18 (WEA 5) | 17:09
07:51 (WEA 5) | 07:15
08:18 (WEA 5) | 17:07
07:50 (WEA 5) | 07:17
08:16 (WEA 5) | 17:05
07:51 (WEA 5) | 07:19
08:16 (WEA 5) | 17:03
| 07:21
| 17:01
| 330
|

22

20

16

13

14

15

18

20

22

22

22

21

19

16

14

11

12

12

14

14

366

| November

07:53 (WEA 5) | 07:23
08:15 (WEA 5) | 16:59
07:55 (WEA 5) | 07:25
08:15 (WEA 5) | 16:57
07:56 (WEA 5) | 07:27
08:12 (WEA 5) | 16:55
07:58 (WEA 5) | 07:28
08:11 (WEA 5) | 16:53
08:00 (WEA 5) | 07:30
08:09 (WEA 5) | 16:52
08:02 (WEA 5) | 07:32
08:32 (WEA 4) | 16:50
08:18 (WEA 4) | 07:34
08:33 (WEA 4) | 16:48
08:16 (WEA 4) | 07:36
08:34 (WEA 4) | 16:46
08:15 (WEA 4) | 07:38
08:35 (WEA 4) | 16:45
08:14 (WEA 4) | 07:39
08:36 (WEA 4) | 16:43
08:14 (WEA 4) | 07:41
08:36 (WEA 4) | 16:41
08:14 (WEA 4) | 07:43
08:36 (WEA 4) | 16:40
08:14 (WEA 4) | 07:45
08:35 (WEA 4) | 16:38
08:16 (WEA 4) | 07:47
08:35 (WEA 4) | 16:37
08:18 (WEA 4) | 07:49
08:34 (WEA 4) | 16:35
08:20 (WEA 4) | 07:50
08:34 (WEA 4) | 16:34
08:22 (WEA 4) | 07:52
08:33 (WEA 4) | 16:32
08:24 (WEA 4) | 07:54
08:31 (WEA 4) | 16:31
08:26 (WEA 4) | 07:56
08:29 (WEA 4) | 16:29

| 07:57
16:28
7:59
6:27
8:01
6:26
8:03
6:25
8:04
6:23
8:06
6:22
8:08
6:21
8:09
6:20
8:11
6:19

07:58 (WEA 2)
08:00 (WEA 2)
07:55 (WEA 2)
08:03 (WEA 2)
07:53 (WEA 2)
08:05 (WEA 2)
07:53 (WEA 2) | 08:12
08:05 (WEA 2) | 16:19
07:52 (WEA 2) | 08:14
08:06 (WEA 2) | 16:18
07:52 (WEA 2) |
08:06 (WEA 2) |

| 263

|

HORHOROREOEOKOEOKEO KO

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 3.5.587 by EMD International A/S, Tel. +45 69 16 48 50,

.com,

15.00202200:8/89  WINAPRO ‘

14

12

10

46

| Dezember

07:52 (WEA 2) | 08:15
08:06 (WEA 2) | 16:17
07:53 (WEA 2) | 08:17
08:05 (WEA 2) | 16:16
07:55 (WEA 2) | 08:18
08:05 (WEA 2) | 16:16
07:57 (WEA 2) | 08:20
08:04 (WEA 2) | 16:15
07:59 (WEA 2) | 08:21
08:02 (WEA 2) | 16:15

| 08:22

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

I KOTT

CONSULTING ENGINEERS



Projekt:

R-2-2021-0491 WP am Standort Vechta

SHADOW - Kalender
Berechnung: Schattenwurfausbreitung GesamtbelastungSchattenrezeptor: SR-47 - SR-47, Krimpenforter Weg 18/20, 49377 Vechta

Annahmen fiir Schattenwurfberechnung

CONSULTING ENGINEERS
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Lizenzierter Anwender:

KOTTER Consulting Engineers GmbH & Co. KG
Bonifatiusstr. 400

DE-48432 Rheine

+49 5971 9710-31

André Raming / a.raming@koetter-consulting.com

Berechnet:

15.09.2022 08:06/3.5.587

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

|Januar

~

w

IS

@

o

Sonnenscheinstunden

astr.max.mégl.Beschattung

Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergegeben (!

Tag im Monat  Sonnenaufgang

08:39
16:22
08:39
16:23
08:39
16:24
08:39

21

24

26

115

15:56 (WEA 1)
16:06 (WEA 1)
15:54 (WEA 1)
16:09 (WEA 1)
15:52 (WEA 1)
16:11 (WEA 1)
15:51 (WEA 1)
16:12 (WEA 1)
15:50 (WEA 1)
16:14 (WEA 1)
15:49 (WEA 1)
16:15 (WEA 1)

(S5:MM)

Sonnenuntergang (SS:MM)

windPRO 3.5.587 by EMD International A/S, Tel. +45 69 16 48 50,

| Februar

08:11
17:11
08:10
17:13
08:08
17:15
08:06
17:17

276

26

28

29

30

30

30

31

30

30

30

28

28

26

24

21

477

15:49 (WEA 1)
16:15 (WEA 1)
15:48 (WEA 1)
16:16 (WEA 1)
15:48 (WEA 1)
16:17 (WEA 1)
15:48 (WEA 1)
16:18 (WEA 1)
15:48 (WEA 1)
16:18 (WEA 1)
15:48 (WEA 1)
16:18 (WEA 1)
15:47 (WEA 1)
16:18 (WEA 1)
15:48 (WEA 1)
16:18 (WEA 1)
15:48 (WEA 1)
16:18 (WEA 1)
15:48 (WEA 1)
16:18 (WEA 1)
15:49 (WEA 1)
16:17 (WEA 1)
15:49 (WEA 1)
16:17 (WEA 1)
15:50 (WEA 1)
16:16 (WEA 1)
15:51 (WEA 1)
16:15 (WEA 1)
15:53 (WEA 1)
16:14 (WEA 1)
15:55 (WEA 1)
16:12 (WEA 1)
15:57 (WEA 1)
16:10 (WEA 1)
16:03 (WEA 1)
16:05 (WEA 1)

17:06 (WEA 2)
17:15 (WEA 2)
17:02 (WEA 2)
17:17 (WEA 2)

Minuten mit Schatten

|Marz
07:16
18:05 20
07:14
18:07 23
07:12
18:08 26
07:10
18:10 27
07:07
18:12 29
07:05
18:14 29
07:03
18:16 31
07:00
18:18 31
06:58
18:19 30
06:56
18:21 30
06:53
18:23 30
06:51
18:25 28
06:49
18:27 27
06:46
18:28 25
06:44
18:30 22
06:42
18:32 18
06:39
18:34 14
06:37
18:36
06:35
18:37 10
06:32
18:39 14
06:30
18:41 17
06:28
18:43 19
06:25
18:45 19
06:23
18:46 20
06:20
18:48 20
06:18
18:50 19
06:16
18:52 18
06:13
18:53 16
07:11
19:55 14
07:09
19:57 10
07:06
19:59
367

636

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

| April | Mai [Juni
07:04 05:57 20:00 (WEA 5) | 05:10
20:00 20:53 24 20:24 (WEAS5) | 21:41
07:02 05:55 20:00 (WEA 5) | 05:10
20:02 20:55 25  20:25 (WEA5) | 21:42
06:59 05:53 20:00 (WEA 5) | 05:09
20:04 | 20:57 27  20:27 (WEAS) | 21:43
06:57 05:52 20:00 (WEA 5) | 05:08
20:06 20:58 27 20:27 (WEA5) | 21:44
06:55 05:50 20:00 (WEA 5) | 05:07
20:08 21:00 26 20:26 (WEA5) | 21:45
06:52 05:48 19:59 (WEA 5) | 05:07
20:09 21:02 27 20:26 (WEA5) | 21:46
06:50 05:46 19:59 (WEA 5) | 05:06
20:11 | 21:03 26 20:25 (WEA5) | 21:47
06:48 19:37 (WEA 4) | 05:44 20:00 (WEA 5) | 05:05
20:13 10 19:47 (WEA 4) | 21:05 25 20:25(WEA5) | 21:48
06:45 19:33 (WEA 4) | 05:42 20:00 (WEA 5) | 05:05
20:15 15 19:48 (WEA 4) | 21:07 25 20:25(WEA5) | 21:49
06:43 19:32 (WEA 4) | 05:40 20:01 (WEA 5) | 05:04
20:16 17 19:49 (WEA4) | 21:08 23  20:24 (WEA 5) | 21:50
06:41 19:30 (WEA 4) | 05:39 20:02 (WEA 5) | 05:04
20:18 21 19:51 (WEA 4) | 21:10 21 20:23 (WEA5) | 21:50
06:38 19:29 (WEA 4) | 05:37 20:02 (WEA 5) | 05:04
20:20 24 19:53 (WEA4) | 21:12 20 20:22 (WEAS) | 21:51
06:36 19:27 (WEA 4) | 05:35 20:04 (WEA 5) | 05:03
20:22 27  19:54 (WEA 4) | 21:13 17 20:21 (WEA5) | 21:52
06:34 19:26 (WEA 4) | 05:34 20:05 (WEA 5) | 05:03
20:23 30 19:56 (WEA4) | 21:15 15  20:20 (WEA5) | 21:52
06:32 19:26 (WEA 4) | 05:32 20:07 (WEA 5) | 05:03
20:25 31 19:57 (WEA4) | 21:17 11 20:18 (WEA5) | 21:53
06:29 19:25 (WEA 4) | 05:30 20:10 (WEA 5) | 05:03
20:27 32 19:57 (WEA4) | 21:18 5 20:15(WEAS) | 21:53
06:27 19:25 (WEA 4) | 05:29 05:03
20:29 33 19:58 (WEA 4) | 21:20 21:54
06:25 19:24 (WEA 4) | 05:27 05:03
20:30 33 19:57 (WEA4) | 21:21 21:54
06:23 19:24 (WEA 4) | 05:26 05:03
20:32 32 19:56 (WEA 4) | 21:23 21:55
06:20 19:24 (WEA 4) | 05:24 05:03
20:34 32 19:56 (WEA 4) | 21:24 21:55
06:18 19:24 (WEA 4) | 05:23 05:03
20:36 32 19:56 (WEA 4) | 21:26 21:55
06:16 19:24 (WEA 4) | 05:22 05:03
20:37 31 19:55(WEA4) | 21:27 21:56
06:14 19:25 (WEA 4) | 05:20 05:03
20:39 30 19:55(WEA4) | 21:29 21:56
06:12 19:25 (WEA 4) | 05:19 05:04
20:41 31 20:13 (WEA5) | 21:30 21:56
06:10 19:26 (WEA 4) | 05:18 05:04
20:43 34 20:15(WEA5) | 21:32 21:56
06:08 19:27 (WEA 4) | 05:17 05:04
20:44 35 20:16 (WEA5) | 21:33 21:56
06:05 19:28 (WEA 4) | 05:16 05:05
20:46 36 20:18 (WEA5) | 21:34 21:56
06:03 19:29 (WEA 4) | 05:14 05:05
20:48 35 20:19 (WEA5) | 21:36 21:56
06:01 19:31 (WEA 4) | 05:13 05:06
20:50 34 20:21 (WEAS) | 21:37 21:55
8 (! 05:59 19:34 (WEA 4) | 05:12 05:06
8:58 (WEA 3) | 20:51 30 20:22 (WEAS) | 21:38 21:55
05:11
21:39
418 489 503
665 344
zeit wie jahr):

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

15.00202200:8/90  WINndPRO “



Projekt:

R-2-2021-0491 WP am Standort Vechta

SHADOW - Kalender
Berechnung: Schattenwurfausbreitung GesamtbelastungSchattenrezeptor: SR-47 - SR-47, Krimpenforter Weg 18/20, 49377 Vechta

Annahmen fiir Schattenwurfberechnung

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

~

w

IS

@

o

Sonnenscheinstunden
astr.max.mégl.Beschattung

Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergegeben (!

Tag im Monat

|3uli

05:07
21:55
05:08
21:55
05:08
21:54
05:09
21:54

Sonnenaufgang

20:19 (WEA 5)
20:28 (WEA 5)
20:17 (WEA 5)
20:29 (WEA 5)
20:15 (WEA 5)
20:31 (WEA 5)
20:14 (WEA 5)
20:32 (WEA 5)

(S5:MM)

Sonnenuntergang (SS:MM)

windPRO 3.5.587 by EMD International A/S, Tel. +45 69 16 48 50,

| August

05:45
21:22
05:46
21:20
05:48
21:18
05:50
21:17

Minuten mit Schatten

| September

06:36
20:18
06:38
20:16
06:40
20:13
06:41
20:11

362
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Lizenzierter Anwender:
KOTTER Consulting Engineers GmbH & Co. KG
Bonifatiusstr. 400
DE-48432 Rheine
+49 5971 9710-31
André Raming / a.raming@koetter-consulting.com

Berechnet:

15.09.2022 08:06/3.5.587

| Oktober

19:29 (WEA 4) | 07:27 17:33 (WEA 2)

19:50 (WEA 4) [ 19:07 28  18:01 (WEA 2)

19:31 (WEA 4) | 07:29 17:32 (WEA 2)

19:48 (WEA4) | 19:04 28  18:00 (WEA 2)

19:31 (WEA 4) | 07:31 17:31 (WEA 2)

19:46 (WEA 4) | 19:02 30 18:01 (WEA2)

19:34 (WEA 4) | 07:32 17:31 (WEA 2)

19:44 (WEA4) [ 19:00 30  18:01 (WEA 2)

07:34 17:30 (WEA 2)

18:57 31 18:01 (WEA2)

07:36 17:30 (WEA 2)

18:55 31 18:01 (WEA2)

07:37 17:30 (WEA 2)

18:53 29 17:59 (WEA2)

07:39 17:30 (WEA 2)

18:50 29 17:59 (WEA 2)

07:41 17:30 (WEA 2)

18:48 28 17:58 (WEA2)

07:43 17:31 (WEA 2)

18:46 26 17:57 (WEA2)

07:44 17:32 (WEA 2)

18:43 24 17:56 (WEA 2)

07:46 17:32 (WEA 2)

18:41 22 17:54 (WEA 2)

18:39 (WEA 3) | 07:48 17:34 (WEA 2)

18:48 (WEA 3) | 18:39 18  17:52 (WEA 2)

18:37 (WEA 3) | 07:50 17:36 (WEA 2)

18:50 (WEA 3) | 18:37 13 17:49 (WEA 2)

18:35 (WEA 3) | 07:52 17:42 (WEA 2)

18:51 (WEA 3) | 18:34 2 17:44 (WEA 2)
18:33 (WEA 3) | 07:53
18:51 (WEA 3) | 18:32
18:33 (WEA 3) | 07:55
18:52 (WEA 3) | 18:30
18:32 (WEA 3) | 07:57
18:52 (WEA 3) | 18:28
18:31 (WEA 3) | 07:59
18:51 (WEA 3) | 18:26
18:31 (WEA 3) | 08:01
18:51 (WEA 3) | 18:23
18:32 (WEA 3) | 08:02
18:50 (WEA 3) | 18:21
18:31 (WEA 3) | 08:04
18:49 (WEA 3) | 18:19
18:33 (WEA 3) | 08:06
18:47 (WEA 3) | 18:17

18:34 (WEA 3) | 08:08 16:30 (WEA 1)

18:45 (WEA 3) | 18:15 7 16:37 (WEA 1)

18:37 (WEA 3) | 07:10 15:26 (WEA 1)

18:41 (WEA 3) | 17:13 14 15:40 (WEA 1)

17:43 (WEA 2) | 07:12 15:24 (WEA 1)

17:54 (WEA2) [ 17:11 18  15:42 (WEA 1)

17:40 (WEA 2) | 07:13 15:22 (WEA 1)

17:57 (WEA2) | 17:09 22 15:44 (WEA 1)

17:38 (WEA 2) | 07:15 15:21 (WEA 1)

17:50 (WEA2) | 17:07 24  15:45 (WEA 1)

17:35 (WEA 2) | 07:17 15:20 (WEA 1)

17:59 (WEA2) | 17:05 26  15:46 (WEA 1)

17:34 (WEA 2) | 07:19 15:19 (WEA 1)

18:00 (WEA2) [ 17:03 27  15:46 (WEA 1)

07:21 15:18 (WEA 1)

17:01 29  15:47 (WEA 1)
330

536
zeit wie jahr):

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

15.09.2022 09:18 / 91 windPRO “

| November

07:23
16:59
07:24
16:57
07:26
16:55
07:28
16:53

29

31

31

31

31

31

409

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

15:18 (WEA 1)
15:47 (WEA 1)
15:17 (WEA 1)
15:48 (WEA 1)
15:17 (WEA 1)
15:48 (WEA 1)
15:17 (WEA 1)
15:48 (WEA 1)
15:17 (WEA 1)
15:48 (WEA 1)
15:17 (WEA 1)
15:48 (WEA 1)
15:18 (WEA 1)
15:47 (WEA 1)
15:18 (WEA 1)
15:47 (WEA 1)
15:19 (WEA 1)
15:47 (WEA 1)
15:20 (WEA 1)
15:46 (WEA 1)
15:20 (WEA 1)
15:45 (WEA 1)
15:21 (WEA 1)
15:45 (WEA 1)
15:23 (WEA 1)
15:44 (WEA 1)
15:24 (WEA 1)
15:42 (WEA 1)
15:26 (WEA 1)
15:41 (WEA 1)
15:29 (WEA 1)
15:39 (WEA 1)

l KOTT

| Dezember

08:15
16:17
08:17
16:16
08:18
16:16
08:20
16:15

CONSULTING ENGINEERS



Projekt:
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SHADOW - Kalender

KOTTER
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Lizenzierter Anwender:

KOTTER Consulting Engineers GmbH & Co. KG

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

André Raming / a.raming@koetter-consulting.com

Berechnet:

15.09.2022 08:06/3.5.587

Berechnung: Schattenwurfausbreitung GesamtbelastungSchattenrezeptor: SR-48 - SR-48, Westmark 2a, 49377 Vechta
Annahmen fiir Schattenwurfberechnung

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

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

|Januar
1] 08:40
| 16:22 20
2] 08:39
| 16:23 21
3| 08:39
| 16:24 21
4| 08:39
| 16:26 21
5] 08:39
| 16:27 20
6| 08:38
| 16:28 20
7 08:38
| 16:29 20
8 08:38
| 16:31 25
9| 08:37
| 16:32 31
10 | 08:36
| 16:34 33
11| 08:36
| 16:35 36
12 | 08:35
| 16:37 36
13 | 08:34
| 16:38 37
14 | 08:34
| 16:40 39
15 | 08:33
| 16:41 39
16 | 08:32
| 16:43 38
17 | 08:31
| 16:44 35
18 | 08:30
| 16:46 32
19 | 08:29
| 16:48 33
20 | 08:28
| 16:50 35
21| 08:27
| 16:51 36
22| 08:25
| 16:53 37
23| 08:24
| 16:55 37
24 | 08:23
| 16:57 38
25 | 08:22
| 16:58 39
26 | 08:20
| 17:00 39
27| 08:19
| 17:02 40
28| 08:17
| 17:04 40
29 | 08:16
| 17:06 40
30 | 08:14
| 17:08 40
31 08:13
| 17:10 40
Sonnenscheinstunden | 255
astr.max.mogl.Beschattung | 1018

| Februar

14:57 (WEA 3) | 08:11
15:17 (WEA 3) | 17:11
14:57 (WEA 3) | 08:10
15:18 (WEA 3) | 17:13
14:57 (WEA 3) | 08:08
15:18 (WEA 3) | 17:15
14:58 (WEA 3) | 08:06
15:19 (WEA 3) | 17:17
14:59 (WEA 3) | 08:05
15:19 (WEA 3) | 17:19
14:59 (WEA 3) | 08:03
15:19 (WEA 3) | 17:21
14:59 (WEA 3) | 08:01
15:19 (WEA 3) | 17:23
15:01 (WEA 3) | 07:59
15:54 (WEA 4) | 17:25
15:01 (WEA 3) | 07:58
15:57 (WEA 4) | 17:27
15:01 (WEA 3) | 07:56
15:58 (WEA 4) | 17:29
15:02 (WEA 3) | 07:54
16:00 (WEA 4) | 17:31
15:04 (WEA 3) | 07:52
16:02 (WEA 4) | 17:33
15:05 (WEA 3) | 07:50
16:04 (WEA 4) | 17:34
15:06 (WEA 3) | 07:48
16:06 (WEA 4) | 17:36
15:07 (WEA 3) | 07:46
16:07 (WEA 4) | 17:38
15:09 (WEA 3) | 07:44
16:09 (WEA 4) | 17:40
15:11 (WEA 3) | 07:42
16:09 (WEA 4) | 17:42
15:38 (WEA 4) | 07:40
16:10 (WEA 4) | 17:44
15:38 (WEA 4) | 07:38
16:11 (WEA 4) | 17:46
15:38 (WEA 4) | 07:36
16:13 (WEA 4) | 17:48
15:37 (WEA 4) | 07:34
16:13 (WEA 4) | 17:50
15:37 (WEA 4) | 07:32
16:14 (WEA 4) | 17:52
15:38 (WEA 4) | 07:29
16:15 (WEA 4) | 17:53
15:37 (WEA 4) | 07:27
16:15 (WEA 4) | 17:55
15:37 (WEA 4) | 07:25
16:16 (WEA 4) | 17:57
15:37 (WEA 4) | 07:23
16:16 (WEA 4) | 17:59
15:37 (WEA 4) | 07:21
16:17 (WEA 4) | 18:01
15:37 (WEA 4) | 07:19
16:17 (WEA 4) | 18:03
15:37 (WEA 4) |
16:17 (WEA 4) |
15:38 (WEA 4) |
16:18 (WEA 4) |
15:38 (WEA 4) |
16:18 (WEA 4) |

| 276

|

40

40

40

39

39

37

36

35

33

30

28

25

21

21

25

28

30

32

34

35

36

721

|Mérz

15:38 (WEA 4) | 07:16
16:18 (WEA 4) | 18:05
15:38 (WEA 4) | 07:14
16:18 (WEA 4) | 18:07
15:39 (WEA 4) | 07:12
16:19 (WEA 4) | 18:08
15:39 (WEA 4) | 07:10
16:18 (WEA 4) | 18:10
15:39 (WEA 4) | 07:07
16:18 (WEA 4) | 18:12
15:40 (WEA 4) | 07:05
16:17 (WEA 4) | 18:14
15:41 (WEA 4) | 07:03
16:17 (WEA 4) | 18:16
15:41 (WEA 4) | 07:00
16:16 (WEA 4) | 18:18
15:42 (WEA 4) | 06:58
16:15 (WEA 4) | 18:19
15:44 (WEA 4) | 06:56
16:14 (WEA 4) | 18:21
15:45 (WEA 4) | 06:54
16:13 (WEA 4) | 18:23
15:47 (WEA 4) | 06:51
16:12 (WEA 4) | 18:25
15:49 (WEA 4) | 06:49
16:10 (WEA 4) | 18:27
15:52 (WEA 4) | 06:47
16:07 (WEA 4) | 18:29
15:58 (WEA 4) | 06:44
16:01 (WEA 4) | 18:30

| 06:42

| 18:32

17:10 (WEA 5) | 06:35
17:14 (WEA 5) | 18:37
17:04 (WEA 5) | 06:32
17:19 (WEA 5) | 18:39
17:01 (WEA 5) | 06:30
17:22 (WEA 5) | 18:41
16:59 (WEA 5) | 06:28
17:24 (WEA 5) | 18:43
16:58 (WEA 5) | 06:25
17:26 (WEA 5) | 18:45
16:57 (WEA 5) | 06:23
17:27 (WEA 5) | 18:46
16:55 (WEA 5) | 06:20
17:27 (WEA 5) | 18:48
16:54 (WEA 5) | 06:18
17:28 (WEA 5) | 18:50
16:54 (WEA 5) | 06:16
17:29 (WEA 5) | 18:52
16:53 (WEA 5) | 06:13
17:29 (WEA 5) | 18:53

| April

16:52 (WEA 5) | 07:04

37 17:29 (WEA5) | 20:01
16:52 (WEA 5) | 07:02
37 17:29 (WEA 5) | 20:02
16:52 (WEA 5) | 06:59
38 17:30 (WEA 5) | 20:04
16:51 (WEA 5) | 06:57
38 17:29 (WEA 5) | 20:06
16:51 (WEA 5) | 06:55
38 17:29 (WEA 5) | 20:08
16:52 (WEA 5) | 06:52
36 17:28 (WEA 5) | 20:09
16:51 (WEA 5) | 06:50
36 17:27 (WEAS) | 20:11
16:52 (WEA 5) | 06:48
35  17:27 (WEAS5) | 20:13
16:53 (WEA 5) | 06:45
33 17:26 (WEA5) | 20:15
16:53 (WEA 5) | 06:43
31 17:24 (WEA 5) | 20:16
16:55 (WEA 5) | 06:41
28 17:23 (WEA 5) | 20:18
16:55 (WEA 5) | 06:38
26 17:21 (WEA 5) | 20:20
16:57 (WEA 5) | 06:36
22 17:19 (WEA 5) | 20:22
17:00 (WEA 5) | 06:34
17 17:17 (WEA5) | 20:23

17:03 (WEA 5) | 06:32
9 17:12 (WEA5) | 20:25
| 06:29

461

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
windPRO 3.5.587 by EMD International A/S, Tel. +45 69 16 48 50, d

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

.com,

20:27

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

15.0020220018/92  WindPRO ‘



Projekt:

R-2-2021-0491 WP am Standort Vechta

SHADOW - Kalender

Berechnung: Schattenwurfausbreitung GesamtbelastungSchattenrezeptor: SR-48 - SR-48, Westmark 2a, 49377 Vechta
Annahmen fiir Schattenwurfberechnung
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Lizenzierter Anwender:

KOTTER Consulting Engineers GmbH & Co. KG
Bonifatiusstr. 400

DE-48432 Rheine

+49 5971 9710-31

André Raming / a.raming@koetter-consulting.com

Berechnet:

15.09.2022 08:06/3.5.587

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

astr.max.mogl.Beschattung |

Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergegeben (!

Tag im Monat

windPRO 3.5.587 by EMD International A/S, Tel. +45 69 16 48 50,

| August

5:45
1:22
5:46
1:20
5:48
1:18
5:50
1:17
5:51
1:15
5:53
1:13
5:55
1:11
5:56
1:09
5:58
1:07
5:59
1:05
6:01
1:03
6:03
1:01
6:04
0:59
6:06
0:57
6:08
0:55
6:09
0:53
6:11
0:51
6:13
0:49
6:14
0:47
6:16
0:45
6:18
0:43
6:20
0:40
6:21
0:38
6:23
0:36
6:25
0:34
6:26
0:32
6:28
0:29
6:30
0:27
6:31
0:25

NONONONONONONONONONONONONONONONONONONONONONONONONONONONONONONO

| September

9:12 14

9:09 20

34

(S5:MM)

Sonnenuntergang (SS:MM)

Minuten mit Schatten

| Oktober

17:41 (WEA 5) | 07:17

17:55 (WEA 5) | 17:05

17:38 (WEA 5) | 07:19

17:58 (WEA 5) | 17:03
| 07:21
| 17:01
| 330
|

24
2
30
33
33
35
36
37
38
38
38
37
37
35
35
33
31
29
2

24

22
25
29

789

| November

17:36 (WEA 5) | 07:23

| Dezember

15:13 (WEA 4) | 08:15

14:44 (WEA 3)

18:00 (WEA5) | 16:59 31  15:44 (WEA4) | 16:17 36  15:42 (WEA4)
17:33 (WEA 5) | 07:25 15:12 (WEA 4) | 08:17 14:44 (WEA 3)
18:01 (WEAS) | 16:57 33  15:45 (WEA4) | 16:16 34  15:42 (WEA 4)
17:32 (WEA 5) | 07:26 15:11 (WEA 4) | 08:18 14:45 (WEA 3)
18:02 (WEA5) | 16:55 35  15:46 (WEA4) | 16:16 31  15:41 (WEA 4)
17:30 (WEA 5) | 07:28 15:10 (WEA 4) | 08:20 14:45 (WEA 3)
18:03 (WEAS) | 16:53 37  15:47 (WEA4) | 16:15 27  15:39 (WEA 4)
17:30 (WEA 5) | 07:30 15:10 (WEA 4) | 08:21 14:44 (WEA 3)
18:03 (WEA5) | 16:51 37  15:47 (WEA4) | 16:14 20  15:04 (WEA 3)
17:29 (WEA 5) | 07:32 15:09 (WEA 4) | 08:22 14:45 (WEA 3)
18:04 (WEA5) | 16:50 39  15:48 (WEA4) | 16:14 20  15:05 (WEA 3)
17:27 (WEA 5) | 07:34 15:09 (WEA 4) | 08:24 14:45 (WEA 3)
18:03 (WEAS) | 16:48 39  15:48 (WEA4) | 16:14 20  15:05 (WEA 3)
17:27 (WEA 5) | 07:36 15:09 (WEA 4) | 08:25 14:46 (WEA 3)
18:04 (WEA5) | 16:46 39  15:48 (WEA4) | 16:13 21  15:07 (WEA 3)
17:26 (WEA 5) | 07:38 15:08 (WEA 4) | 08:26 14:46 (WEA 3)
18:04 (WEAS) | 16:44 41  15:49 (WEA4) | 16:13 21 15:07 (WEA 3)
17:26 (WEA 5) | 07:39 15:08 (WEA 4) | 08:27 14:46 (WEA 3)
18:04 (WEAS) | 16:43 41  15:49 (WEA4) | 16:13 21  15:07 (WEA 3)
17:26 (WEA 5) | 07:41 15:08 (WEA 4) | 08:28 14:47 (WEA 3)
18:04 (WEAS) | 16:41 41  15:49 (WEA4) | 16:12 20  15:07 (WEA 3)
17:25 (WEA 5) | 07:43 15:09 (WEA 4) | 08:29 14:47 (WEA 3)
18:02 (WEA5) | 16:40 40  15:49 (WEA4) | 16:12 21  15:08 (WEA 3)
17:25 (WEA 5) | 07:45 15:09 (WEA 4) | 08:30 14:47 (WEA 3)
18:02 (WEAS) | 16:38 40  15:49 (WEA4) | 16:12 21  15:08 (WEA 3)
17:26 (WEA 5) | 07:47 15:09 (WEA 4) | 08:31 14:48 (WEA 3)
18:01 (WEAS) | 16:36 40  15:49 (WEA4) | 16:12 21 15:09 (WEA 3)
17:26 (WEA 5) | 07:48 15:09 (WEA 4) | 08:32 14:48 (WEA 3)
18:01 (WEAS) | 16:35 40  15:49 (WEA4) | 16:12 21  15:09 (WEA 3)
17:27 (WEA 5) | 07:50 15:10 (WEA 4) | 08:33 14:49 (WEA 3)
18:00 (WEA5) | 16:33 39  15:49 (WEA4) | 16:12 21  15:10 (WEA 3)
17:28 (WEA 5) | 07:52 15:10 (WEA 4) | 08:34 14:50 (WEA 3)
17:50 (WEA5) | 16:32 39  15:49 (WEA4) | 16:12 20  15:10 (WEA 3)
17:29 (WEA 5) | 07:54 15:11 (WEA 4) | 08:35 14:50 (WEA 3)
17:58 (WEAS) | 16:31 38  15:49 (WEA4) | 16:13 21  15:11 (WEA 3)
17:30 (WEA 5) | 07:56 15:12 (WEA 4) | 08:35 14:50 (WEA 3)
17:56 (WEAS) | 16:29 37  15:49 (WEA4) | 16:13 21 15:11 (WEA 3)
17:31 (WEA 5) | 07:57 15:12 (WEA 4) | 08:36 14:51 (WEA 3)
17:55 (WEA5) | 16:28 37  15:49 (WEA4) | 16:13 21  15:12 (WEA 3)
17:32 (WEA 5) | 07:59 15:13 (WEA 4) | 08:37 14:51 (WEA 3)
17:51 (WEAS) | 16:27 36  15:49 (WEA4) | 16:14 20  15:11 (WEA 3)
17:35 (WEA 5) | 08:01 15:14 (WEA 4) | 08:37 14:52 (WEA 3)
17:48 (WEAS) | 16:26 35 15:49 (WEA4) | 16:14 20  15:12 (WEA 3)
| 08:02 15:15 (WEA 4) | 08:38 14:52 (WEA 3)
|16:24 33 15:48 (WEA4) | 16:15 20  15:12 (WEA 3)
| 08:04 15:15 (WEA 4) | 08:38 14:53 (WEA 3)
116:223 32 1547 (WEA4) | 16:15 21 15:14 (WEA3)
| 08:06 14:49 (WEA 3) | 08:39 14:53 (WEA 3)
|16:22 35 15:47 (WEA4) | 16:16 21  15:14 (WEA 3)
| 08:07 14:47 (WEA 3) | 08:39 14:54 (WEA 3)
|16:221 38 15:47 (WEA4) | 16:17 20  15:14 (WEA3)
15:25 (WEA 4) | 08:09 14:46 (WEA 3) | 08:39 14:54 (WEA 3)
15:33 (WEA4) | 16:20 39  15:46 (WEA4) | 16:17 20  15:14 (WEA 3)
15:21 (WEA 4) | 08:11 14:45 (WEA 3) | 08:39 14:54 (WEA 3)
15:37 (WEA4) | 16:19 39  15:45 (WEA4) | 16:18 21  15:15 (WEA 3)
15:18 (WEA 4) | 08:12 14:45 (WEA 3) | 08:39 14:55 (WEA 3)
15:40 (WEA 4) | 16:18 37  15:44 (WEA4) | 16:19 20  15:15 (WEA 3)
15:16 (WEA 4) | 08:14 14:45 (WEA 3) | 08:40 14:55 (WEA 3)
15:41 (WEA4) | 16:18 37  15:44 (WEA4) | 16:20 21  15:16 (WEA 3)
15:14 (WEA 4) | | 08:40 14:56 (WEA 3)
15:43 (WEA 4) | |16:21 20  15:16 (WEA3)
| | 240
| 1124 | 683

zeit wie

Zeitpunkt (SS:MM) Schattenanfang

Zeitpunkt (SS:MM) Schattenende

.com,

):

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

15.00202200:18/93  WiNdPRO w
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Projekt:

R-2-2021-0491 WP am Standort Vechta

SHADOW - Kalender

KOTTER

CONSULTING ENGINEERS

Seite 129 von 191 zum Bericht R-2-2021-0491.04

Lizenzierter Anwender:

KOTTER Consulting Engineers GmbH & Co. KG

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

André Raming / a.raming@koetter-consulting.com

Berechnet:

15.09.2022 08:06/3.5.587

Berechnung: Schattenwurfausbreitung GesamtbelastungSchattenrezeptor: SR-49 - SR-49, Plaggenweg 4 (Neubau), 49377 Vechta
Annahmen fiir Schattenwurfberechnung
Die dargestellten Zeiten sind die astronomisch maximal mégliche Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint téglich von Sonnenauf- bis -untergang
Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb

|Januar | Februar
1| 08:40 14:31 (WEA 4) | 08:11
|16:22 39  15:10 (WEA4) | 17:11 34
2] 08:39 14:32 (WEA 4) | 08:10
| 16:23 39  15:11 (WEA4) | 17:13 36
3 08:39 14:32 (WEA 4) | 08:08
|16:24 39  15:11 (WEA4) | 17:15 36
4 08:39 14:33 (WEA 4) | 08:06
| 16:26 38 15:11 (WEA4) | 17:17 38
508:39 14:34 (WEA 4) | 08:05
| 16:27 38  15:12 (WEA4) | 17:19 38
6| 08:38 14:34 (WEA 4) | 08:03
| 16:28 38  15:12 (WEA4) | 17:21 39
7] 08:38 14:34 (WEA 4) | 08:01
| 16:29 38  15:12 (WEA4) | 17:23 40
8| 08:38 14:35 (WEA 4) | 07:59
| 16:31 38 15:13 (WEA4) | 17:25 40
9 08:37 14:36 (WEA 4) | 07:58
| 16:32 36 15:12 (WEA4) | 17:27 40
10 | 08:36 14:36 (WEA 4) | 07:56
| 16:34 36 15:12 (WEA4) | 17:29 40
11 | 08:36 14:37 (WEA 4) | 07:54
| 16:35 35 15:12(WEA4) | 17:31 40
12 | 08:35 14:39 (WEA 4) | 07:52
| 16:37 34 15:13 (WEA4) | 17:33 39
13 | 08:34 14:39 (WEA 4) | 07:50
| 16:38 34 15:13 (WEA4) | 17:34 39
14 | 08:34 14:40 (WEA 4) | 07:48
| 16:40 33 15:13 (WEA4) | 17:36 38
15 | 08:33 14:41 (WEA 4) | 07:46
| 16:41 32 15:13 (WEA4) | 17:38 37
16 | 08:32 14:42 (WEA 4) | 07:44
|16:43 30 15:12 (WEA4) | 17:40 35
17 | 08:31 14:43 (WEA 4) | 07:42
|16:44 28  15:11 (WEA4) | 17:42 33
18 | 08:30 14:44 (WEA 4) | 07:40
| 16:46 27  15:11 (WEA4) | 17:44 32
19 | 08:29 14:46 (WEA 4) | 07:38
|16:48 24  15:10 (WEA4) | 17:46 29
20 | 08:28 14:48 (WEA 4) | 07:36
| 16:50 21 15:09 (WEA 4) | 17:48 26
21 | 08:27 14:49 (WEA 4) | 07:34
| 16:51 18 15:07 (WEA4) | 17:50 22
22| 08:25 14:52 (WEA 4) | 07:32
|16:53 14  15:06 (WEA4) | 17:52 17
23| 08:24 14:57 (WEA 4) | 07:29
| 16:55 6  15:03 (WEA4) | 17:53 7
24| 08:23 16:10 (WEA 5) | 07:27
| 16:57 11 16:21 (WEAS) | 17:55
25 | 08:22 16:08 (WEA 5) | 07:25
| 16:58 16 16:24 (WEAS) | 17:57
26 | 08:20 16:06 (WEA 5) | 07:23
| 17:00 20  16:26 (WEA5) | 17:59
27| 08:19 16:05 (WEA 5) | 07:21
|17:02 24  16:29 (WEA5) | 18:01
28| 08:17 16:03 (WEA 5) | 07:19
|17:04 27  16:30 (WEA 5) | 18:03
29 | 08:16 16:02 (WEA 5) |
|17:06 29  16:31 (WEAS) |
30 | 08:15 16:02 (WEA 5) |
|17:08 31  16:33 (WEAS) |
31 08:13 16:01 (WEA 5) |
|17:10 33 16:34 (WEAS) |
Sonnenscheinstunden | 255 | 276
astr.max.mogl.Beschattung | 906 | 775

| Mérz

16:00 (WEA 5) | 07:16
16:34 (WEA 5) | 18:05
15:59 (WEA 5) | 07:14
16:35 (WEA 5) | 18:07
16:00 (WEA 5) | 07:12
16:36 (WEA 5) | 18:08
15:59 (WEA 5) | 07:10
16:37 (WEA 5) | 18:10
15:59 (WEA 5) | 07:07
16:37 (WEA 5) | 18:12
15:58 (WEA 5) | 07:05
16:37 (WEA 5) | 18:14
15:58 (WEA 5) | 07:03
16:38 (WEA 5) | 18:16
15:58 (WEA 5) | 07:00
16:38 (WEA 5) | 18:18
15:58 (WEA 5) | 06:58
16:38 (WEA 5) | 18:19
15:58 (WEA 5) | 06:56
16:38 (WEA 5) | 18:21
15:58 (WEA 5) | 06:54
16:38 (WEA 5) | 18:23
15:59 (WEA 5) | 06:51
16:38 (WEA 5) | 18:25
15:59 (WEA 5) | 06:49
16:38 (WEA 5) | 18:27
15:59 (WEA 5) | 06:47
16:37 (WEA 5) | 18:29
16:00 (WEA 5) | 06:44
16:37 (WEA 5) | 18:30
16:01 (WEA 5) | 06:42
16:36 (WEA 5) | 18:32
16:02 (WEA 5) | 06:39
16:35 (WEA 5) | 18:34
16:03 (WEA 5) | 06:37
16:35 (WEA 5) | 18:36
16:04 (WEA 5) | 06:35
16:33 (WEA 5) | 18:37
16:05 (WEA 5) | 06:32
16:31 (WEA 5) | 18:39
16:07 (WEA 5) | 06:30
16:29 (WEA 5) | 18:41
16:10 (WEA 5) | 06:28
16:27 (WEA 5) | 18:43
16:15 (WEA 5) | 06:25
16:22 (WEA 5) | 18:45

| April | Mai

| 07:04 | 05:57
| 20:01 | 20:53
107:02 | 05:55
| 20:02 | 20:55
| 06:59 | 05:53
| 20:04 | 20:57
| 06:57 | 05:52
| 20:06 | 20:58
| 06:55 | 05:50
| 20:08 | 21:00
| 06:52 | 05:48
| 20:09 | 21:02
| 06:50 | 05:46
| 20:11 | 21:04
| 06:48 | 05:44
| 20:13 | 21:05
| 06:45 | 05:42
| 20:15 | 21:07
| 06:43 | 05:40
| 20:16 | 21:09
|06:41 | 05:39
| 20:18 | 21:10
1 06:38 | 05:37
120220 | 21:12
1 06:36 | 05:35
120:22 | 21:13
| 06:34 | 05:34
| 20:23 | 21:15
106:32 | 05:32
120:25 | 21:17
106:29 | 05:30
12027 | 21:18
106:27 | 05:29
| 20:29 | 21:20
106:25 | 05:27
120:30 | 21:21
106:23 | 05:26
| 20:32 | 21:23
106:20 | 05:24
120:3¢ | 21:24
| 06:18 | 05:23
| 20:36 | 21:26
| 06:16 | 05:22
120:38 | 21:27
| 06:14 | 05:20
| 20:39 | 21:29
|06:12 | 05:19
120:41 | 21:30
106:10 | 05:18
| 20:43 | 21:32
| 06:08 | 05:17
120:45 | 21:33
| 06:05 | 05:16
|20:46 | 21:34
| 06:03 | 05:14
120:48 | 21:36
| 06:01 | 05:13
120:50 | 21:37
| 05:59 | 05:12
120:51 | 21:38
| | 05:11
| | 21:40
| 418 | 489
| |

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

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

Tag im Monat Sonnenaufgang  (SS:MM)
Sonnenuntergang (SS:MM) Minuten mit Schatten
windPRO 3.5.587 by EMD International A/S, Tel. +45 69 16 48 50, d

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

15.002020018/9¢  WINdPRO ‘
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Lizenzierter Anwender:
KOTTER Consulting Engineers GmbH & Co. KG
Bonifatiusstr. 400
DE-48432 Rheine
+49 5971 9710-31
André Raming / a.raming@koetter-consulting.com

Berechnet:

15.09.2022 08:06/3.5.587

Berechnung: Schattenwurfausbreitung GesamtbelastungSchattenrezeptor: SR-49 - SR-49, Plaggenweg 4 (Neubau), 49377 Vechta
Annahmen fiir Schattenwurfberechnung
Die dargestellten Zeiten sind die astronomisch maximal mégliche Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint téglich von Sonnenauf- bis -untergang
Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb

| Juli
1 05:07
| 21:55
2] 05:08
| 21:55
3| 05:08
| 21:54
4| 05:09
| 21:54
5] 05:10
| 21:53
6| 05:11
| 21:53
7] 05:12
| 21:52

8 05:13
| 21:51
9| 05:14
| 21:51

10 | 05:15
| 21:50
11| 05:16
| 21:49

12 | 05:17
| 21:48
13| 05:18
| 21:47

14 | 05:19
| 21:46

15 | 05:21
| 21:45

16 | 05:22
| 21:44

17 | 05:23
| 21:43

18 | 05:24
| 21:42

19 | 05:26
| 21:41

20 | 05:27
| 21:40
21| 05:28
| 21:38

22 | 05:30
| 21:37
23| 05:31
| 21:36
24| 05:33
| 21:34

25 | 05:34
| 21:33

26 | 05:36
| 21:31
27| 05:37
| 21:30

28 | 05:39
| 21:28

29 | 05:40
| 21:27
30 | 05:42
| 21:25

31 05:43
| 21:24
Sonnenscheinstunden | 506

astr.max.mogl.Beschattung |

| August

| SeptembefOktober
| 06:36 | 07:27
| 20:18 | 19:07
| 06:38 | 07:29
| 20:16 | 19:04
| 06:40 | 07:31
| 20:13 | 19:02
| 06:41 | 07:32
| 20:11 | 19:00
| 06:43 | 07:34
| 20:09 | 18:57
| 06:45 | 07:36
| 20:06 | 18:55
| 06:46 | 07:38
| 20:04 | 18:53
| 06:48 | 07:39
| 20:02 | 18:50
] 06:50 | 07:41
| 19:59 | 18:48
| 06:52 | 07:43
|19:57 | 18:46
| 06:53 | 07:45
| 19:55 | 18:43
| 06:55 | 07:46
| 19:52 | 18:41
| 06:57 | 07:48
| 19:50 | 18:39
| 06:58 | 07:50
| 19:47 | 18:37
| 07:00 | 07:52
|19:45 | 18:34
| 07:02 | 07:53
| 19:43 | 18:32
| 07:03 | 07:55
| 19:40 | 18:30
| 07:05 | 07:57
|19:38 | 18:28
| 07:07 | 07:59
19:35 | 18:26
| 07:08 | 08:01
119:33 | 18:23
| 07:10 | 08:02
119:31 | 18:21
|07:12 | 08:04
| 19:28 | 18:19
|07:13 | 08:06
|19:26 | 18:17
| 07:15 | 08:08
| 19:23 | 18:15
|07:17 | 07:10
|19:21 | 17:13
| 07:19 | 07:12
119:19 | 17:11
| 07:20 | 07:13
19:16 | 17:09
| 07:22 | 07:15
|19:14 | 17:07
| 07:24 | 07:17
119:12 | 17:05
| 07:25 | 07:19
119:09 | 17:03
| | 07:21
| | 17:01
| 381 | 330
| |

12

18

23

27

30

32

34

36

37

38

39

39

40

405

| November
| 07:23
| 16:59 40
| 07:25
|16:57 40
| 07:26
| 16:55 40
| 07:28
| 16:53 39
| 07:30
| 16:51 39
| 07:32
| 16:50 39
| 07:34
| 16:48 38
| 07:36
| 16:46 37
| 07:38
| 16:44 36
| 07:39
| 16:43 34
| 07:41
| 16:41 32
| 07:43
| 16:40 31
| 07:45
| 16:38 29
| 07:47
|16:36 27
| 07:48
|16:35 24
| 07:50
| 16:33 20
| 07:52
|16:32 16
| 07:54
| 16:31 11
16:44 (WEA 5) | 07:56
16:56 (WEA 5) | 16:29 6
16:41 (WEA 5) | 07:57
16:59 (WEA5) | 16:28 14
16:37 (WEA 5) | 07:59
17:00 (WEA 5) | 16:27 18
16:35 (WEA 5) | 08:01
17:02 (WEA5) | 16:26 21
16:33 (WEA 5) | 08:03
17:03 (WEA5) | 16:24 24
16:32 (WEA 5) | 08:04
17:04 (WEA5) | 16:23 27
15:31 (WEA 5) | 08:06
16:05 (WEA 5) | 16:22 28
15:30 (WEA 5) | 08:07
16:06 (WEA 5) | 16:21 29
15:29 (WEA 5) | 08:09
16:06 (WEA 5) | 16:20 32
15:29 (WEA 5) | 08:11
16:07 (WEA5) | 16:19 33
15:28 (WEA 5) | 08:12
16:07 (WEA 5) | 16:18 34
15:28 (WEA 5) | 08:14
16:07 (WEA5) | 16:18 34
15:28 (WEA 5) |
16:08 (WEA 5) |
| 263
| 872

| Dezember

15:28 (WEA 5) | 08:15
16:08 (WEA 5) | 16:17
15:28 (WEA 5) | 08:17
16:08 (WEA 5) | 16:16
15:28 (WEA 5) | 08:18
16:08 (WEA 5) | 16:16
15:28 (WEA 5) | 08:20
16:07 (WEA 5) | 16:15
15:28 (WEA 5) | 08:21
16:07 (WEA 5) | 16:14
15:28 (WEA 5) | 08:22
16:07 (WEA 5) | 16:14
15:29 (WEA 5) | 08:24
16:07 (WEA 5) | 16:14
15:29 (WEA 5) | 08:25
16:06 (WEA 5) | 16:13
15:30 (WEA 5) | 08:26
16:06 (WEA 5) | 16:13
15:31 (WEA 5) | 08:27
16:05 (WEA 5) | 16:13
15:32 (WEA 5) | 08:28
16:04 (WEA 5) | 16:12
15:33 (WEA 5) | 08:29
16:04 (WEA 5) | 16:12
15:34 (WEA 5) | 08:30
16:03 (WEA 5) | 16:12
15:35 (WEA 5) | 08:31
16:02 (WEA 5) | 16:12
15:37 (WEA 5) | 08:32
16:01 (WEA 5) | 16:12
15:39 (WEA 5) | 08:33
15:59 (WEA 5) | 16:12
15:41 (WEA 5) | 08:34
15:57 (WEA 5) | 16:12
15:44 (WEA 5) | 08:35
15:55 (WEA 5) | 16:13
14:31 (WEA 4) | 08:35
14:37 (WEA 4) | 16:13
14:27 (WEA 4) | 08:36
14:41 (WEA 4) | 16:13
14:25 (WEA 4) | 08:37
14:43 (WEA 4) | 16:14
14:24 (WEA 4) | 08:37
14:45 (WEA 4) | 16:14
14:23 (WEA 4) | 08:38
14:47 (WEA 4) | 16:15
14:21 (WEA 4) | 08:38
14:48 (WEA 4) | 16:15
14:21 (WEA 4) | 08:39
14:49 (WEA 4) | 16:16
14:21 (WEA 4) | 08:39
14:50 (WEA 4) | 16:17
14:20 (WEA 4) | 08:39
14:52 (WEA 4) | 16:17
14:19 (WEA 4) | 08:39
14:52 (WEA 4) | 16:18
14:19 (WEA 4) | 08:39
14:53 (WEA 4) | 16:19
14:20 (WEA 4) | 08:40
14:54 (WEA 4) | 16:20
| 08:40
| 16:21
| 240
|

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

Zeitpunkt (SS:MM) Schattenanfang

Zeitpunkt (SS:MM) Schattenende

Tag im Monat Sonnenaufgang  (SS:MM)
Sonnenuntergang (SS:MM) Minuten mit Schatten
windPRO 3.5.587 by EMD International A/S, Tel. +45 69 16 48 50, d

.com, wir dk

35

36

37

37

38

38

38

38

39

39

39

40

39

40

39

40

40

39

40

40

40

40

40

40

40

40

40

39

40

39

40

1209

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

14:19 (WEA 4)
14:54 (WEA 4)
14:19 (WEA 4)
14:55 (WEA 4)
14:20 (WEA 4)
14:57 (WEA 4)
14:20 (WEA 4)
14:57 (WEA 4)
14:20 (WEA 4)
14:58 (WEA 4)
14:20 (WEA 4)
14:58 (WEA 4)
14:20 (WEA 4)
14:58 (WEA 4)
14:21 (WEA 4)
14:59 (WEA 4)
14:21 (WEA 4)
15:00 (WEA 4)
14:21 (WEA 4)
15:00 (WEA 4)
14:21 (WEA 4)
15:00 (WEA 4)
14:21 (WEA 4)
15:01 (WEA 4)
14:22 (WEA 4)
15:01 (WEA 4)
14:22 (WEA 4)
15:02 (WEA 4)
14:23 (WEA 4)
15:02 (WEA 4)
14:23 (WEA 4)
15:03 (WEA 4)
14:24 (WEA 4)
15:04 (WEA 4)
14:25 (WEA 4)
15:04 (WEA 4)
14:24 (WEA 4)
15:04 (WEA 4)
14:25 (WEA 4)
15:05 (WEA 4)
14:25 (WEA 4)
15:05 (WEA 4)
14:26 (WEA 4)
15:06 (WEA 4)
14:26 (WEA 4)
15:06 (WEA 4)
14:27 (WEA 4)
15:07 (WEA 4)
14:27 (WEA 4)
15:07 (WEA 4)
14:28 (WEA 4)
15:08 (WEA 4)
14:28 (WEA 4)
15:08 (WEA 4)
14:29 (WEA 4)
15:08 (WEA 4)
14:29 (WEA 4)
15:00 (WEA 4)
14:30 (WEA 4)
15:09 (WEA 4)
14:30 (WEA 4)
15:10 (WEA 4)

15.00202200:8/95  WINAPRO ‘
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Lizenzierter Anwender:
KOTTER Consulting Engineers GmbH & Co. KG
Bonifatiusstr. 400
DE-48432 Rheine
+49 5971 9710-31
André Raming / a.raming@koetter-consulting.com

Berechnet:

15.09.2022 08:06/3.5.587

Berechnung: Schattenwurfausbreitung GesamtbelastungSchattenrezeptor: SR-50 - SR-50, Am Sillbruch 12 (Neubau), 49393 Lohne (Oldenburg)

Annahmen fiir Schattenwurfberechnung

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

Die Windenergieanlage/n ist/sind immer in Betrieb

10

18
21
24
26
29
31
32
33
34
34
35
35
36
36
37
37
36
36
36
36
36
36
36

774

06:12 (WEA 4)
06:22 (WEA 4)
06:10 (WEA 4) | 05:05
06:24 (WEA 4) | 21:48
06:08 (WEA 4) | 05:05
06:26 (WEA 4) | 21:49
06:07 (WEA 4) | 05:05
06:28 (WEA 4) | 21:50
06:05 (WEA 4) | 05:04
06:29 (WEA 4) | 21:50
06:03 (WEA 4) | 05:04
06:29 (WEA 4) | 21:51
06:02 (WEA 4) | 05:03
06:31 (WEA 4) | 21:52
06:00 (WEA 4) | 05:03
06:31 (WEA 4) | 21:52
06:00 (WEA 4) | 05:03
06:32 (WEA 4) | 21:53
06:00 (WEA 4) | 05:03
06:33 (WEA 4) | 21:54
05:59 (WEA 4) | 05:03
06:33 (WEA 4) | 21:54
05:59 (WEA 4) | 05:03
06:33 (WEA 4) | 21:54
05:58 (WEA 4) | 05:03
06:33 (WEA 4) | 21:55
05:58 (WEA 4) | 05:03
06:33 (WEA 4) | 21:55
05:58 (WEA 4) | 05:03
06:34 (WEA 4) | 21:55
05:58 (WEA 4) | 05:03
06:34 (WEA 4) | 21:56
05:58 (WEA 4) | 05:03
06:35 (WEA 4) | 21:56
05:57 (WEA 4) | 05:04
06:34 (WEA 4) | 21:56
05:58 (WEA 4) | 05:04
06:34 (WEA 4) | 21:56
05:58 (WEA 4) | 05:04
06:34 (WEA 4) | 21:56
05:58 (WEA 4) | 05:05
06:34 (WEA 4) | 21:56
05:58 (WEA 4) | 05:05
06:34 (WEA 4) | 21:56
05:58 (WEA 4) | 05:06
06:34 (WEA 4) | 21:56
05:59 (WEA 4) | 05:07
06:35 (WEA 4) | 21:55
05:59 (WEA 4) |
06:35 (WEA 4) |

|

|Januar |Februar |Mérz | April | Mai
| 07:04 07:45 (WEA 2) | 05:57
| 20:01 23 08:08 (WEA 2) | 20:53
| 07:02 07:45 (WEA 2) | 05:56
| 20:02 23 08:08 (WEA 2) | 20:55
| 06:59 07:45 (WEA 2) | 05:54
| 20:04 21 08:06 (WEA 2) | 20:57
| 06:57 07:45 (WEA 2) | 05:52
120:06 21  08:06 (WEA 2) | 20:58
| 06:55 07:46 (WEA 2) | 05:50
| 20:08 19 08:05 (WEA 2) | 21:00
) | 06:52 07:47 (WEA 2) | 05:48
10 ) | 20:09 15 08:02 (WEA 2) | 21:02
) | 06:50 07:49 (WEA 2) | 05:46
14 07:46 (WEA 1) | 20:11 11 08:00 (WEA2) | 21:04
07:31 (WEA 1) | 06:48 | 05:44
17 07 48 (WEA 1) | 20:13 | 21:05
R | 05:42
19 | 21:07
07:29 (WEA 1) | 06:43 | 05:41
19 07:48 (WEA 1) | 20:16 | 21:09
07:29 (WEA 1) | 06:41 | 05:39
20 | 21:10
| 05:37
20 | 21:12
07:19 (WEA 3) | 05:35
20 6 07:25 (WEA 3) | 21:14
07:14 (WEA 3) | 05:34
18 13 07:27 (WEA3) | 21:15
07:12 (WEA 3) | 05:32
16 : 17 07:29 (WEA 3) | 21:17
07 30 (WEA 1) | 06:29 07:11 (WEA 3) | 05:31
14 07:44 (WEA 1) | 20:27 19  07:30 (WEA 3) | 21:18
g 07:10 (WEA 3) | 05:29
10 21 07:31 (WEA 3) | 21:20
07:09 (WEA 3) | 05:28
22 07:31 (WEA3) | 21:21
07:08 (WEA 3) | 05:26
23 07:31 (WEA 3) | 21:23
07:07 (WEA 3) | 05:25
24 07:31 (WEA3) | 21:25
07:07 (WEA 3) | 05:23
24 07:31 (WEA 3) | 21:26
07:07 (WEA 3) | 05:22
24 07:31 (WEA 3) | 21:27
07:07 (WEA 3) | 05:21
23 07:30 (WEA 3) | 21:29
07:07 (WEA 3) | 05:19
5 23 07:30 (WEA 3) | 21:30
07:08 (WEA 3) | 05:18
12 21 07:29 (WEA 3) | 21:32
07:08 (WEA 3) | 05:17
17 07:07 (WEA 2) | 20:45 20 07:28 (WEA 3) | 21:33
06 49 (WEA 2) | 06:06 07:09 (WEA 3) | 05:16
19 17 07:26 (WEA 3) | 21:34
D 07:10 (WEA 3) | 05:15
21 07:08 (WEA 2) | 20:48 15 07:25(WEA3) | 21:36
07:46 (WEA 2) | 06:02 07:12 (WEA 3) | 05:13
23 H 10 07:22 (WEA 3) | 21:37
| 05:12
23 08:09 (WEA 2) | 20:52 | 21:38
07:45 (WEA 2) | ] 05:11
23 08:08 (WEA?2) | | 21:40
Sonnenscheinstunden | | | 489
astr.max.mogl.Beschattung | 340 | 455 |
Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergegeben (! zeit wie

Tag im Monat Sonnenaufgang  (SS:MM)

Sonnenuntergang (SS:MM) Minuten mit Schatten

windPRO 3.5.587 by EMD International A/S, Tel. +45 69 16 48 50,

Zeitpunkt (SS:MM) Schattenanfang

Zeitpunkt (SS:MM) Schattenende

.com,

):

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

35
34
34
33
33
33
33
32
32
31
31
31
30
30
29
29
29
29
29
29
29
29
29
29
29
29
29
30
30
31

920

05:59 (WEA 4)
06:34 (WEA 4)
06:00 (WEA 4)
06:34 (WEA 4)
06:01 (WEA 4)
06:35 (WEA 4)
06:01 (WEA 4)
06:34 (WEA 4)
06:01 (WEA 4)
06:34 (WEA 4)
06:01 (WEA 4)
06:34 (WEA 4)
06:01 (WEA 4)
06:34 (WEA 4)
06:02 (WEA 4)
06:34 (WEA 4)
06:02 (WEA 4)
06:34 (WEA 4)
06:03 (WEA 4)
06:34 (WEA 4)
06:03 (WEA 4)
06:34 (WEA 4)
06:03 (WEA 4)
06:34 (WEA 4)
06:04 (WEA 4)
06:34 (WEA 4)
06:04 (WEA 4)
06:34 (WEA 4)
06:05 (WEA 4)
06:34 (WEA 4)
06:05 (WEA 4)
06:34 (WEA 4)
06:05 (WEA 4)
06:34 (WEA 4)
06:06 (WEA 4)
06:35 (WEA 4)
06:06 (WEA 4)
06:35 (WEA 4)
06:06 (WEA 4)
06:35 (WEA 4)
06:06 (WEA 4)
06:35 (WEA 4)
06:07 (WEA 4)
06:36 (WEA 4)
06:07 (WEA 4)
06:36 (WEA 4)
06:07 (WEA 4)
06:36 (WEA 4)
06:07 (WEA 4)
06:36 (WEA 4)
06:07 (WEA 4)
06:36 (WEA 4)
06:08 (WEA 4)
06:37 (WEA 4)
06:07 (WEA 4)
06:37 (WEA 4)
06:08 (WEA 4)
06:38 (WEA 4)
06:07 (WEA 4)
06:38 (WEA 4)

15.00202200:18/96  WINdPRO w
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Lizenzierter Anwender:

KOTTER Consulting Engineers GmbH & Co. KG
Bonifatiusstr. 400
DE-48432 Rheine
+49 5971 9710-31
André Raming / a.raming@koetter-consulting.com

Berechnet:

15.09.2022 08:06/3.5.587

Berechnung: Schattenwurfausbreitung GesamtbelastungSchattenrezeptor: SR-50 - SR-50, Am Sillbruch 12 (Neubau), 49393 Lohne (Oldenburg)
Annahmen fiir Schattenwurfberechnung
Die dargestellten Zeiten sind die astronomisch maximal mégliche Beschattungsdauer, berechnet unter folgenden Annahmen:

Die Sonne scheint téglich von Sonnenauf- bis -untergang

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

30
3t
2
2
2
33
33
34
34
34
35
35
35
35
36
37
37
37
36
36
36
36
36
36
35
34
34
33
2

30

28
Sonnenscheinstunden | 506
astr.max.mogl.Beschattung | 1054

Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergegeben (!

| August

6:08 (WEA 4) | 05:45
8 (WEA 4) | 21:22
7 (WEA 4) | 05:47
8 (WEA 4) | 21:20
7 (WEA 4) | 05:48
9 (WEA 4) | 21:18
7 (WEA 4) | 05:50
9 (WEA 4) | 21:17
8 (WEA 4) | 05:51
06:40 (WEA 4) | 21:15
06:08 (WEA 4) | 05:53
:41 (WEA 4) | 21:13
06:07 (WEA 4) | 05:55
06:40 (WEA 4) | 21:11
06:07 (WEA 4) | 05:56
os 41 (WEA 4) | 21:09

0
0
0
0
0
0
0
0
0

oe 07 (WEA 4) | 06:10
06:44 (WEA 4) | 20:53

06:44 (WEA 4) | 20:51
06:07 (WEA 4) | 06:13
06:44 (WEA 4) | 20:49
06:08 (WEA 4) | 06:15
06:44 (WEA 4) | 20:47
06:08 (WEA 4) | 06:16
06:44 (WEA 4) | 20:45
06:08 (WEA 4) | 06:18
06:44 (WEA 4) | 20:43
06:08 (WEA 4) | 06:20
4 (WEA 4) | 20:41
8 (WEA 4) | 06:21
4 (WEA 4) | 20:38
8 (WEA 4) | 06:23
4 (WEA 4) | 20:36
8 (WEA 4) | 06:25
3 (WEA 4) | 20:34
9 (WEA 4) | 06:26
06:43 (WEA 4) | 20:32
06:09 (WEA 4) | 06:28
06:43 (WEA 4) | 20:29

0
0
0
0
0
0
0
0

06:10 (WEA 4) | 06:30
06:43 (WEA 4) | 20:27
06:10 (WEA 4) | 06:31
:42 (WEA 4) | 20:25
06:12 (WEA 4) | 06:33
06:42 (WEA 4) | 20:23
06:13 (WEA 4) | 06:35
06:41 (WEA 4) | 20:20

| 456

Tag im Monat Sonnenaufgang  (SS:MM)

Sonnenuntergang (SS:MM)

windPRO 3.5.587 by EMD International A/S, Tel. +45 69 16 48 50, d:

25
23

20

21
22
23
23
23
24
23
22

21

427

Minuten mit Schatten

| September

06:14 (WEA 4) | 06:37
06:39 (WEA 4) | 20:18
06:16 (WEA 4) | 06:38
06:39 (WEA 4) | 20:16
06:17 (WEA 4) | 06:40
06:37 (WEA 4) | 20:13
06:19 (WEA 4) | 06:42
06:36 (WEA 4) | 20:11
06:20 (WEA 4) | 06:43
06:33 (WEA 4) | 20:09
06:22 (WEA 4) | 06:45
06:30 (WEA 4) | 20:06

| 06:47

HoOrOoORORON
©
o
N

07:24 (WEA 3) | 06:57
07:27 (WEA 3) | 19:50
07:19 (WEA 3) | 06:58
07:30 (WEA 3) | 19:47
07:18 (WEA 3) | 07:00
07:33 (WEA 3) | 19:45
07:17 (WEA 3) | 07:02
07:34 (WEA 3) | 19:43
07:15 (WEA 3) | 07:03
07:34 (WEA 3) | 19:40
07:14 (WEA 3) | 07:05
07:35 (WEA 3) | 19:38
07:13 (WEA 3) | 07:07
07:35 (WEA 3) | 19:35
07:13 (WEA 3) | 07:08
07:36 (WEA 3) | 19:33
07:12 (WEA 3) | 07:10
07:35 (WEA 3) | 19:31
07:12 (WEA 3) | 07:12
07:35 (WEA 3) | 19:28
07:12 (WEA 3) | 07:14
07:36 (WEA 3) | 19:26
07:11 (WEA 3) | 07:15
07:34 (WEA 3) | 19:24
07:12 (WEA 3) | 07:17
07:34 (WEA 3) | 19:21
07:12 (WEA 3) | 07:19
07:33 (WEA 3) | 19:19
07:13 (WEA 3) | 07:20
07:32 (WEA 3) | 19:16
07:14 (WEA 3) | 07:22
07:31 (WEA 3) | 19:14
07:15 (WEA 3) | 07:24
07:28 (WEA 3) | 19:12
07:19 (WEA 3) | 07:25
07:24 (WEA 3) | 19:09

|
| 381
|

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

20
21
23
23
23
23
22

21

350

07:46 (WEA 2) | 07:34
07:57 (WEA 2) | 18:57
07:43 (WEA 2) | 07:36
07:58 (WEA 2) | 18:55
07:42 (WEA 2) | 07:38
08:00 (WEA 2) | 18:53
07:40 (WEA 2) | 07:39
08:00 (WEA 2) | 18:50
07:39 (WEA 2) | 07:41
08:00 (WEA 2) | 18:48
07:38 (WEA 2) | 07:43
08:01 (WEA 2) | 18:46
07:37 (WEA 2) | 07:45
08:00 (WEA 2) | 18:44
07:37 (WEA 2) | 07:46
08:00 (WEA 2) | 18:41
07:37 (WEA 2) | 07:48
08:00 (WEA 2) | 18:39
07:37 (WEA 2) | 07:50
07:59 (WEA 2) | 18:37
07:37 (WEA 2) | 07:52
07:58 (WEA 2) | 18:35
07:37 (WEA 2) | 07:53
07:56 (WEA 2) | 18:32
07:38 (WEA 2) | 07:55
07:55 (WEA 2) | 18:30
07:40 (WEA 2) | 07:57
07:53 (WEA 2) | 18:28
07:42 (WEA 2) | 07:59
07:49 (WEA 2) | 18:26

| 08:01

08:15 (WEA 1
08:23 (WEA 1
08:12 (WEA 1
08:25 (WEA 1

)| 07:12

)

)

)
08:11 (WEA 1)

)

)

)

)

)

1
0
1
0
1
0
1
0
1
0
17:11
07:13
17:09
07:15
17:07
07:17
17:05
07:19
17:03
0
17:

08:27 (WEA 1
08:09 (WEA 1
08:27 (WEA 1
08:08 (WEA 1
08:27 (WEA 1

20
21
20
19
18
16
12

134

.com,

zeit wie

):

| Novembei Dezember

08:08 (WEA 1) | 07:23
8 (WEA 1) | 16:59
7 (WEA 1) | 07:25
8 (WEA 1) | 16:57
6 (WEA 1) | 07:26
6 (WEA 1) | 16:55
7 (WEA 1) | 07:28
6 (WEA 1) | 16:53
7 (WEA 1) | 07:30
08:25 (WEA 1) | 16:52
08:08 (WEA 1) | 07:32
:24 (WEA 1) | 16:50
08:09 (WEA 1) | 07:34
08:21 (WEA 1) | 16:48
08:11 (WEA 1) | 07:36
08:19 (WEA 1) | 16:46

0
0
0
0
0
0
0
0

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

15.09.2022 09:18 / 97 windPRO w
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Anlage A4: SHADOW-Grafischer Kalender mit Darstellung der Schattenzeiten je Im-

missionsort durch die einzelnen WEA Uber das ganze Jahr



Projekt:

R-2-2021-0491 WP am Standort Vechta

SHADOW - Grafischer Kalender
Berechnung: Schattenwurfausbreitung Gesamtbelastung

SR-01: SR-01, Weidenweg 2, 49377 Vechta
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windPRO 3.5.587 by EMD International A/S, Tel. +45 69 16 48 50, www.

Monat

Jan  Feb Mar  Apr Mai  Jun  Jul Aug Sep Okt Nov Dez Jan

Zeit
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Lizenzierter Anwender:

KOTTER Consulting Engineers GmbH & Co. KG

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

André Raming / a.raming@koetter-consulting.com
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Projekt:

R-2-2021-0491 WP am Standort Vechta

SHADOW - Grafischer Kalender
Berechnung: Schattenwurfausbreitung Gesamtbelastung
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Lizenzierter Anwender:
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+49 5971 9710-31

Andhr(:.1 Raming / a.raming@koetter-consulting.com
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Projekt:

R-2-2021-0491 WP am Standort Vechta

SHADOW - Grafischer Kalender
Berechnung: Schattenwurfausbreitung Gesamtbelastung
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Projekt:

R-2-2021-0491 WP am Standort Vechta

SHADOW - Grafischer Kalender
Berechnung: Schattenwurfausbreitung Gesamtbelastung
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Lizenzierter Anwender:

KOTTER Consulting Engineers GmbH & Co. KG

Bonifatiusstr. 400

DE-48432 Rheine

+49 5971 9710-31

Andhr(:.1 Raming / a.raming@koetter-consulting.com
rechnet:
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SR-22: SR-22, Am Sillbruch 21, 49393 Lohne (Oldenburg)
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Projekt:

R-2-2021-0491 WP am Standort Vechta

SHADOW - Grafischer Kalender
Berechnung: Schattenwurfausbreitung Gesamtbelastung
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Lizenzierter Anwender:

KOTTER Consulting Engineers GmbH & Co. KG

Bonifatiusstr. 400

DE-48432 Rheine

+49 5971 9710-31

Andhr(:.1 Raming / a.raming@koetter-consulting.com
rechnet:
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15.09.2022 08:06/3.5.587
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Projekt:

R-2-2021-0491 WP am Standort Vechta

SHADOW - Grafischer Kalender
Berechnung: Schattenwurfausbreitung Gesamtbelastung
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Lizenzierter Anwender:

KOTTER Consulting Engineers GmbH & Co. KG

Bonifatiusstr. 400

DE-48432 Rheine

+49 5971 9710-31

Andhr(:.1 Raming / a.raming@koetter-consulting.com
rechnet:
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Projekt:

R-2-2021-0491 WP am Standort Vechta

SHADOW - Grafischer Kalender
Berechnung: Schattenwurfausbreitung Gesamtbelastung

SR-38: SR-38, Weidenweg 1, 49377 Vechta
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Lizenzierter Anwender:

KOTTER Consulting Engineers GmbH & Co. KG
Bonifatiusstr. 400

DE-48432 Rheine

+49 5971 9710-31

André Raming / a.raming@koetter-consulting.com
Berechnet:
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Projekt:

R-2-2021-0491 WP am Standort Vechta

SHADOW - Grafischer Kalender
Berechnung: Schattenwurfausbreitung Gesamtbelastung
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SR-46: SR-46, Bakumer StrafBe 140a, 49393 Lohne (Oldenburg)

22:00+

e
|-

T

~L

~

2000

_J

18,00

16,00+

14:00 |

Zeit

12:00

10:00

08.00 =

06.00

-
T

~

Monat

SR-48: SR-48, Westmark 2a, 49377 Vechta

Jan  Feb Mar Apr Mai Jun  Jul Aug Sep Okt MNov Dez Jan

22:00

20:00

- -
L

]

~L.

~

1800

]

/

16,00~

. a

V\

14:00 |

Zeit

12:00

10:00

08:00 =3

0600

~J~

\-ﬁ

—

T

=

EA

windPRO 3.5.587 by EMD International A/S, Tel. +45 69 16 48 50, www.

Monat

Jan  Feb Mar  Apr Mai  Jun  Jul Aug Sep Okt Nov Dez Jan
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Lizenzierter Anwender:

KOTTER Consulting Engineers GmbH & Co. KG

Bonifatiusstr. 400

DE-48432 Rheine

+49 5971 9710-31

Andhr(:.1 Raming / a.raming@koetter-consulting.com
rechnet:

Ber
15.09.2022 08:06/3.5.587

SR-45: SR-45, Siebengestirn 15, 49393 Lohne (Oldenburg)

22:00

20:00

—
/’4

168:00

i

-—
-

16:00

14:00

12:00

10:00

08:00

08:00

e

—

I

Jan  Feb Mar  Apr Mal  Jun  Jul Aug Sep OK MNov Dez Jan

22:00

Monat

SR-47: SR-47, Krimpenforter Weg 18/20, 49377 Vechta

o

e

[~

~L

-

20:00

-l

18:00
16:00
14:00

12:00

Tl
S
=)

T

10:00

08:00

06:00

Ny

—

5

Jan  Feb Mar Apr Mai  Jun Jul Aug Sep Ok Nov Dez Jan

22:00

Monat

SR-49: SR-49, Plaggenweg 4 (Neubau), 49377 Vechta

20:00

]

——

[~

—1.

168:00

16:00 oI,

14:00

12:00

10:00

08:00

08:00

e

—

g

Jan  Feb Mar  Apr Mal Jun

WEA 5: ENERCON E-147 EP5 E2 5000 147.0 !O! NH: 126,4 m (Ges:199,9 m) (6)
WEA 4: NORDEX N149/5.X 5700 149.0 !O! NH: 125,0 m (Ges:199,5 m) (7)
WEA 2: WEA 2, ENERCON E-115 3000 115.7 !0! NH: 149,0 m (Ges:206,9 m) (1)
WEA 1: WEA 1, ENERCON E-115 3000 115.7 !O! NH: 149,0 m (Ges:206,9 m) (2)
WEA 3: WEA 3, ENERCON E-92 2,3 MW 2350 92.0 !-! NH: 138,4 m (Ges:184,4 m) (1)

L

com,

Monat
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R-2-2021-0491 WP am Standort Vechta

SHADOW - Grafischer Kalender
Berechnung: Schattenwurfausbreitung Gesamtbelastung

SR-50: SR-50, Am Sillbruch 12 (Neubau), 49393 Lohne (Oldenburg)

22:00

20:00

18:00-

L ~—

_

16:00 -

1400

Zeit

12:00
10:00
08:00

06:00

| ! -
- —
-

WEA

windPRO 3.5.587 by EMD International A/S, Tel. +45 69 16 48 50, www.emd-i

Jan  Feb Mar  Apr Mai  Jun  Jul Aug Sep Okt Nov Dez Jan

Monat

WEA 4: NORDEX N149/5.X 5700 149.0 !O! NH: 125,0 m (Ges:199,5 m) (7)

Lizenzierter Anwender:

KOTTER Consulting Engineers GmbH & Co. KG
Bonifatiusstr. 400

DE-48432 Rheine

+49 5971 9710-31

André Raming / a.raming@koetter-consulting.com
Berechnet:

15.09.2022 08:06/3.5.587

WEA 2: WEA 2, ENERCON E-115 3000 115.7 10! NH: 149,0 m (Ges:206,9 m) (1)
WEA 1: WEA 1, ENERCON E-115 3000 115.7 10! NH: 149,0 m (Ges:206,9 m) (2)
WEA 3: WEA 3, ENERCON E-92 2,3 MW 2350 92.0 I-! NH: 138,4 m (Ges:184,4 m) (1)

com, wi dk

15.00.202200:19/9  WiNdPRO .
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Anlage A5: SHADOW-Kalender pro WEA mit Darstellung der Beschattungszeiten je
WEA Uber das ganze Jahr



Projekt:

R-2-2021-0491 WP am Standort Vechta

SHADOW - Kalender pro WEA

Berechnung: Schattenwurfausbreitung GesamtbelastungWEA: WEA 4 - NORDEX N149/5.X 5700 149.0 !0! NH: 125,0 m (Ges:199,5 m) (7)
Annahmen fiir Schattenwurfberechnung
Die dargestellten Zeiten sind die astronomisch maximal mégliche Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint téglich von Sonnenauf- bis -untergang
Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb

Sonnenscheinstunden
Anzahl Minuten mit Schatten

Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergegeben (!

Tag im Monat

|3anuar

14:25-15:10/45 09:16-09:48/32
2-15:46/24

5:

52/28
12/42 09:17-09:51/34
53)

12/4109:17-09:51/34
5

13/40 09:17-09:53/36
56/31

6:02/35 09:06-09:17/11
13/34 09:05-09:56/51

BRGRRRRRERERERARBERRRER

-1
-1
-1
-1
-1
-1
-1
-1
-1
-1
-1
-1
-1
-1
-1
-1
-1
-1
-1
-1
-1
-1
-1

-1
-1
-1
-1
-1
-1
-1
-1
-16:09/40
-1
-1
-1
-1
-1
-1
-1
-1

CRe8s2a82RORORBEAREY

14
:28-16:14/46

| Februar

15:22-16:18/56

KOTTER

CONSULTING ENGINEERS
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LIZe_r:z\erler Anwender:
KOTTER Consulting Engineers GmbH & Co. KG
Bonifatiusstr. 400

DE-48432 Rheine

+49 5971 9710-31

André Raming / a.raming@koetter-consulting.com
Berechnet:

15.09.2022 08:06/3.5.587

08:38-08:50/12

15:22-16:18/56 09:30-09:
08:37-08:52/15 08:59-09:29/30
15:22-16:19/57 09:

08:35-08:53/18 09:00-09:29/29
15:22-16:19/57 :

08:33-08:54/21 09:01-09:28/27
8 10

15:21-16:19/58 09:37-09:
08:31-08:55/24 09:01-09:27/26
15:21-16:20/59 09:03-09:26/23
08:29-08:55/26
15:21-16:20/59 09:04-09:24/20
08:27-08:56/29

15:21-16:20/59
08:25-08:56/31
15:21-16:20/59 09:09-09:19/10
08:23-08:56/33
15:21-16:20/59
08:23-08:56/33
15:21-16:20/59
08:22-08:56/34
15:21-16:20/59
08:22-08:56/34
15:21-16:20/59
08:22-08:56/34
15:22-16:20/58
08:22-08:55/33
15:22-16:20/58
08:22-08:55/33
08:22-08:54/32
15:23-16:20/57
08:23-08:53/30
15:23-16:19/56
08:23-08:53/30
15:24-16:19/55
08:24-08:52/28
15:25-16:18/53
08:25-08:51/26
15:25-16:17/52
08:25-08:49/24
15:26-16:16/50
08:27-08:48/21

17:52 15:27-16:15/48
07:30 g :
17:54 08:29-08:46/17
07:27 07:52-08:00/8 15:30-16:13/43
17:55 08:32-08:43/11
07:25 07:49-08:01/12
17:57 15:31-16:11/40
5:25-16:16/51 07:23 07:47-08:02/15
:56-09:59/63 17:59 15:33-16:09/36
5:25-16:17/52 07:21 07:45-08:02/17
59/62 18:01 15:35-16:07/32
17/53 07:1907:43-08:03/20
:58/61 18:03 15:38-16:05/27
17/54
57/60
18/54 08:58-09:58/60
8:42-0)
15:23-16:18/55 08:58-09:56/58
17:10 08:40-08:49/9
255 276
3572 2483

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

17:26-18:10/44
6

-18:
-07:
-18:

18:45-19:29/44
07:42-08:08/26

1426

2455

IMsrz
07:16 07: :
18:05 15:42-16:00/18
07:14 07: :
18:07
07:12
18:08
07:10
18:10
07:07 19 :!
18:12 :(
07:05 07:42-07:59/17 | 06:52 18:52-19:43/51
18:14 17:40-17:48/8 :09
07:03 07:43-07:56/13 | 06:50 18:52-19:45/53
18:16 17:36-17:49/13 | 20:11
16 gl 06:48
3 20:13
58 17:32-17:54/22 | 06:45 18:50-19:48/58
:19 20:15
06:56 17:30-17:55/25 | 06:43 18:49-19:49/60
18:21 20:16
06:54 17:29-17:57/28 | 06:41 18:49-19:51/62
18:23 20:1
06:51 17:28-17:58/30 | 06:38 18:49-19:53/64
18:25 20:2(
06:49 17:27-17:59/32 | 06:36 18:48-19:54/66
18:27 20:2:
06:47 17:27-17:59/32 | 06:34 18:48-19:56/68
18:29 20:23
06:44 17:26-18:04/38 | 06:32 18:48-19:57/69
18:30 :. -07:00/5
06:42 17:26-18:06/40 -1
18:32 -0;
06:39 17:27-18:09/42 St
18:34 -0;
- -1

-20:16/81

6:32:07:02/30

-07:01/31
-20:18/82

8-07:01/33
:58-20:18/80

-07:03/37

/45 19:43-20:19/36

76 19:47-20:14/27
I

78 19:48-20:13/25

79 19:49-20:12/23

0:49-21:05/16
05:42-07:18/96
20:50-21:07/17

3499

wie

):

Zeitpunkt (SS5:MM) Schattenanfang-Zeitpunkt (SS:MM) Schattenende/Minuten mit Schatten
Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (S

windPRO 3.5.587 by EMD International A/S, Tel. +45 69 16 48 50, www.emd

M) Schattenende/Minuten mit Schatten

21:55

503

05:42-07:18/96

20:49-21:08/19
05:43-07:17/94
20:49-21:09/20
05:43-07:18/95
20:50-21:11/21
05:43-07:18/95

05:46-07:18/92
20:52-21:17/25
05:47-07:19/92

05:47-07;
20:52-21
05:47-07;
20:52:21
05:47-07;
20:53-21
05:48-07;
20:53-21
05:48-07;
20:53-21

05:49-07:21/92

20:55-21:20/25

3500

15.09.2022 09:20 / 1 windPRO .



Projekt:

R-2-2021-0491 WP am Standort Vechta

SHADOW - Kalender pro WEA

Berechnung: Schattenwurfausbreitung GesamtbelastungWEA: WEA 4 - NORDEX N149/5.X 5700 149.0 !O! NH: 125,0 m (Ges:199,5 m) (7)
Annahmen fiir Schattenwurfberechnung

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

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

Sonnenscheinstunden
Anzahl Minuten mit Schatten

7 05500722052

20:55-21:20/25
05:50-07:23/93

IAugust

ISeptember

TER

CONSULTING ENGINEERS
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Lizenzierter Anwender:
KOTTER Consulting Engineers GmbH & Co. KG
Bonifatiusstr. 400
DE-48432 Rheine
+49 5971 9710-31
André Raming / a.raming@koetter-consulting.com

Berechnet:

15.09.2022 08:06/3.5.587

|0ktober

05:45
21:22
05:46

06:14-07:26/72 19
20:28-20:48/20
06:16-07:26/70 19:55-2
21:20 20:28-20:49/21

05:48 06:17-07:25/68

21:18 19:54-20:48/54

05:50 06:19-07: zs/ss

18:48-19:48/60

6
18:48-19:46/58
3

18:48-19:44/56

7
18:07-18:36/29

18:08-18:34/26

18:09-18:32/23

|November

07:23
16:59
07:25
16:57
07:26
16:55
07:28

1451-15:50/59
07:52-08:26/34

14:51-15:50/59 08:38-08:49/11
07:53-08:26/33

14:51-15:50/59 08:35-08:52/17
07:55-08:26/31

14:51-15:50/59 08:33-08:54/21

|Dezember

08:15
16:17
08:17
16:16
08:18
16:16
08:20

14:17-14:54/37 09:00-
15:08-15:42/34 08:4
14:17-14:55/38 09:00-
15:08-15:42/34 08:50-
14:17-14:57/40 09:01-0¢
15:09-15:41/32 08:52-0¢
14:17-14:57/40 09:01-09:

21:17 19:54-20: 16:53 07:57-08:25/28 16:15 15:09-15:40/31
05:51 06:20-07: 23/63 19:25-19:35/10 18:48-19:41/53 18:10-18:30/20 07:30 14:51-15:49/58 08:32-08:55/23 | 08:21 14:17-14:58/41 09:03-09:38/35
21:15 19:53-20:44/51 57 16:51 07:59-08:25/26 16:14 15:09-15:39/30
05:53 06:22-07:23/61 19:22-19:39/17 18:48-19:39/51 07:32 14:51-15:49/58 09:06-09:18/12 | 08:22 14:16-14:58/42 09:03-09:37/34
21:13 19:53-20:43) 16:50 08:01-08:25/24 08:31-08:57/26 | 16:14 15:10-15:39/29
05:55 06:24-07:22/58 19:18-19:41/23 18:49-19:37/48 07:34 14:52-15:49/57 09:03-09:21/18 | 08:24 14:15-14:58/43 09:03-09:37/34
21:11 19:52-20:41/49 4 2/6 16:48 08:03-08:24/21 08:: 30»0& 58/18 16:14 15:10-15:38/28
05:56 06:25-07: 21/56 19:17-19:43/26 07:36 14:52-15:49/57 09:01-09:2: 08:25 14:16-14:59/43 09:05-09:38/33
21:09 19:52-20:39/4: 16:46 08:05-08:23/18 08:30-08:58/28 | 16:13 15:11-15:38/27
B 05:58 06:27-07: 10/53 : 07:38 14:53-15:49/56 09:00-09:25/25 | 08:26 14:15-15:00/45 09:05-09:38/33
21:51 20:56-21:17/21 21:07 19:52-20:37/45 -07:57/18 16:44 08:07-08:22/15 08:29-08:59/30 | 16:13 15:11-15:37/26
05:15 05:50-07:25/95 06:00 06:28-07:18/50 07:39 14:53-15: 49/56 08:29-09:26/57 | 08:27 14:15-15:00/45 09:05-09:38/33
8 21:05 20:29-20:36/7 19:13-19:46/33 -07:59/22 16:43 08:09-08:21/1 16:13 15:12-15:37/25
06:01 06:30-07:17/47 I . 07:41 14 Sﬁ 15 19/55 08:29-09:27/58 | 08:28 14:15-15:00/45 09:06-09:38/32
21:03 20:30-20:34/4 19:: 12 19:47/35 -07:59/24 16:41 0 16:12 15:12-15:36/24
06:03 06:31-07:15/44 2 07:43 14 54—15 49/55 08:28-09:28/60 | 08:29 14:15-15:01/46 09:07-09:38/31
21:01 20:30-20:32/2 19:: 1 -19:¢ 45/37 16:40 08:13-08:17/4 16:12 15:12-15:36/24
06:04 06:33-07:13/40 07:45 14:55-15:49/54 08:30 14:15-15: 01/46 09:07-09:38/31
20:59 19:10-20:27/77 16:38 08:28-09:29/61 16:12 15:13-15:36/23
06:06 06:34-07:10/36 07:47 14:56-15:49/53 08:31 14:15-15:02/47 09:08-09:38/30
20:57 19:08-20:26/78 16:36 08:29-09:30/61 16:12 15:13-15:36/23
06:08 06:36-07:08/32 07:48 14:57-15:49/52 08:32 14:15-15: 02/47 09:09-09:38/29
20:55 19:05-20:26/81 :00/28 16:35 08:29-09:31/62 16:12 15:14-15:3¢
06:10 06:38-07:09/31 -19:15/43 07:50 14:58-15:49/51 08:33 14:16-15:1 03/47 09:09-09:39/30
20:53 19:03-20:24/81 -07:59/28 16:34 08:29-09:32/63 16:12 15:15-15:3¢
06:11 19:01-20:22/81 07:52 14:59-15:49/50 08:34 14:16-15: D4/4E 12:40-1;
20:51 06:39-07:09/30 16:32 08:29-09:32/63 16:13 15:15-15:36/21 09:10-0¢
06:13 19:00-20:21/81 : 07:54 15:00-15:49/49 08:35 14:17-15:04/47 12:39-1.
20:49 06:41-07:10/29 -07:59/28 16:31 08:30-09:33/63 16:13 15:16-15:37/21 09:11-0¢
06:15 18:58-20:18/80 07:56 14:: ! 3 08:35 14:16-15:04/48 12:38-1.
-21:08/7 20:47 06:42-07:09/27 16:29 15:02-15:49/47 16:13 15:16-15:36/20 09:11-0¢
05:58-07:28/90 06:16 18:57-20:17/80 18:16-19:06/50 07:57 14 27 14 41/14 08:31-09:34/63 | 08:36 14:17-15:05/48 12:39-1.
21:03-21:08/5 20:45 06:44-07:10/26 07:34-07:57/23 16:28 16:13 15:17-15:37/20 09:12-0¢
05:59-07: 28/39 06:18 18:55-20:14/79 18:14-19:03/49 07:59 14 25 14 43/13 08:32-09:34/62 | 08:37 14:18-15:05/47 12:39-1.
8 21 -2 20:43 06:46-07:10/24 1 07:36-07:56/20 16:27 15:05-15:4 16:14 15:17-15:37/20 09:13-0¢
06:00-07: E/EE 06:20 18:54-20:12/78 08:01 14:24-14: 45/21 08:33-09:35/62 | 08:37 14:18-15:06/48 12:39-1.
37 20:40 06:47-07:1 2 16:26 15:06-15:49/43 16:14 15:18-15:38/20 09:13-0¢
06:02-07:28/86 06:21 18:53-20: 01/63 20:06-20:10/4 08:03 14:23-14: 47/24 08:35-09:35/60 | 08:38 14:18-15:06/48 12:40-1.
36 20:10-20:12/2 20:38 06:49-07:09/. 16:25 15:08-15:48/4( 16:15 15:18-15:38/20 09:13-0¢
06:23 18:52-20: UD/GB 08:04 14:21-14: 48/27 08:37-09:35/58 | 08:38 14:19-15:07/48 12:41-1.
-20:17/12 20:36 06:50-07:07/17 16:23 15:07-15:47/4( 16:15 15:19-15:39/20 09:14-0¢
06:04-07:: ZE/E4 06:25 18:52-20:00/68 08:06 14:21-14: 49/2& 08:38-09:35/57 | 08:39 14:19-15:07/48 12:42-1:
0: 20:34 06:52-07:07/15 16:22 15:07-15:47/40 16:16 15:19-15:40/21 09:14-0¢
6:06-07: S/BZ 20:02-20:21/19 | 06:26 18:50-19:59/69 08:07 08:39 12:43-1.
:4 20:32 06:53-07:06/13 19 16:21 15:08-15:47/39 16:17 15:19-15:40/21 09:14-0¢
37 06:28 18:! :! 18:08-18:49/41 08:09 14:20-14:52/32 08:42-09:36/54 | 08:39 14:20-15:08/48 12:45-12:48/3
20: 33 -20:¢ 45 12 20:29 06:55-07:04/9 16:20 15:08-15:46/38 16:17 15:20-15:41/21 09:14-09:44/30
06:30 18:08-18:47/39 14:19-14:52/33 08:44-09:37/53 | 08:39 14:21-15: 03147 09:15-09:44/29
20:32-20146/14 20:27 06:57-07:02/5 1618 15:20-15:4
06:31 g 18:07-18:44/37 4 3/34 08:45-09:36/51 | 08:39 14:22-15:f 09/47 09:16-09:46/30
7/17 20:25 :12 16:19 15:07-15:44/37 16:19 15:20-15:42/22
/75 19:57-20:25/28 | 06:33 18:49-19:55/66 07:25 18:07-18:39/32 08:14 14:19-14:54/35 08:59-09:37/38 | 08:40 14:22-15:09/47 09:15-09:46/31
20:23 19:09 16:18 2 2 ! 1 |16:20
/74 19:56-20:26/30 | 06:35 18:48-19:52/64 08:40 14:23-15:10/47 09:15-09:46/31
19 20:20 16:21 15:21-15:45/24
as6 381 263 240
3398 3276 1801 3537 3227
Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergegeben (! wie

Tag im Monat

Sonnenaufgang

(SS:MM)
Sonnenuntergang (SS:MM)

windPRO 3.5.587 by EMD International A/S, Tel. +45 69 16 48 50, www.emd-i

com,

Zeitpunkt (SS5:MM) Schattenanfang-Zeitpunkt (SS:MM) Schattenende/Minuten mit Schatten
Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (55:MM) Schattenende/Minuten mit Schatten
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Projekt:

R-2-2021-0491 WP am Standort Vechta

SHADOW - Kalender pro WEA

Berechnung: Schattenwurfausbreitung GesamtbelastungWEA: WEA 5 - ENERCON E-147 EP5 E2 5000 147.0 !O! NH: 126,4 m (Ges:199,9 m) (6)
Annahmen fiir Schattenwurfberechnung
Die dargestellten Zeiten sind die astronomisch maximal mdgliche Beschattungsdauer, berechnet unter folgenden Annahmen:

Die Sonne scheint téglich von Sonnenauf- bis -untergang

Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb
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Lizenzierter Anwender:
KOTTER Consulting Engineers GmbH & Co. KG
Bonifatiusstr. 400
DE-48432 Rheine
+49 5971 9710-31

André Raming / a.raming@koetter-consulting.com
Berechnet:

15.09.2022 08:06/3.5.587

|7anuar |Februar |Marz IMai 13uni
110840 14:48-15:23/35 08:11 15:38-16:40/62 08:44-10.07/83 07:16 16:52-17:29/37 19:11-19:34/23 05:57 19:45-20:24/39 05:10 05:40-06:19/39 20:06-20:20/14
16:22 13:41-14:47/66 17:11 14:03-14:49/46 1805 07:52-08:38/46 : 20:53 06:54-07: 21:41
2]08:39 14:49-15:23/34 08:10 15:38-16:42/64 08:44-10.08/84 52:17:29/37 05:10 /40 20:08-20:19/11
16:23 13:41-14:48/67 17:13 14:05-14:48/43 07:52-08:38/46 21:42 20
3108:39 13:41-15:23/102 08:08 15:40-16:45/65 08:43-10.08/85 16:52-17:30/38 9 153 05:09 /40 20:10-20:16/6
1625 17:15 14:07-14:47/40 07:52:08:37/45 18:05-18:45/40 2057 06:58-07:13/15 21:43 5/20
4108:39 13:42-15:24/102 08:06 15:40-16:47/67 08:43-10.08/85 16:51-17:29/38 05:5: 05:08
1626 17:17 14:10-14:45/35 07:51-08:35/44 18:06-18:44/38 2058 07:01-07:09/8 21:44 18
5108:39 15:44-15:51/7 13:43-14:49/66 | 0B:05 15:41-16:49/68 08:42-10:08/86 151-17:29/38 05:50 05:07 /a1
1627 14:50-15:25/35 17:19 14:13-14:43/30 07:51-08:34/43 18:08-18:42/34 21:00 21:45 20:27-20:44/17
6108:38 15:42-15:53/11 13:43-14:49/66 | 0B:03 15:42-16:51/69 08:42-10:08/86 16:52-17:28/36 19:08-19:43/35 05:48 19:44-20:26/44 05:07 /41 20:28-20:44/16
16:28 14:50-15:24/34 17:21 14:18-14:40/2; 07:52-08:32/40 18:09-18:39/30 2102 21:46
7108:38 15:41-15:54/13 13:43-14:50/67 | 0B:01 15:43-16:53/70 08:41-10:08/87 16:51-17:27/36 17:30-17:34/4 19:08-19:45/37 05:46 19:44-20:33/49 0506 /41 20:29-20:43/14.
14:51-15:24/33 17:23 14:22-1436/14 07:51-08:31/40 18:11-18:37/26 21:04 21:47 3
8 15:41-15:56/15 13:44-14:51/67 | 07:59 15:45-16:55/70 16:52-17:41/49 8 05:44 05:05 05:36-06:17/41 20:30-20:43/13
14:52-15:25/33 09:32-09:33/1_ | 17:25 08:41-10:08/87 07:24-07:30/6 18:14-18:34/20 21:05 21:48 14/4
9 15:40-15:57/17 13:44-14:51/67 | 07:58 15:47-16:56/69 16:53-17:45/52 4 05:42 0505 /41 20:31-20:42/11
14:52-15:25/33 09:27-09:38/11 | 17:27 08:40-10:08/88 07:22:07:33/11 18:19-18:28/9 2107 06:08-06:13/5 21:49 14/4
10 ] 08:36 15:39-15:58/19 13:44-14:51/67 | 07:56 15:49-16:56/67 16:53-17:46/53 43 05:41 05:04 /41 20:32-20:42/10
14:53-15:25/32 09:24-09:41/17 | 17:29 08:40-10:08/88 07:19-07:34/15 20: 21:09 06:07-06:15/8 21:50 5/5
1 0754 16:55-17:49/54 07:53-08:28/35 | O6:41 19:11-19:51/40 05:39 19:45-20:40/55 05:04 05:35-06:16/41 20:34-20:41/7
17:31 07:17-07:35/18 2018 07:04-07:17/13 21°10 06:05-06:16/11 21:50 16/6
2 0752 16:55-17:49/54 07:54-08:27/33 | 06:38 19:13-19:53/40 05:37 19:45-20:41/56 05:04 /42 20:34-20:39/5
:22:09: 17:33 08: 115-07:36/21 2020 07:02-07:19/17 21:12 06:03-06:17/14 21:51 6/6
3 07:50 16:57-17:51/54 06:36 05:35 05:03 05:34-06:16/42
14:55-15:26/31 09:21-09:48/27 | 17:34 08:18-08:27/9 07:12-07:36/24 2022 07:00-07:21/21 21:14 06:02-06:18/16 2152 7
1 :47-14: 07:48 15 : 17:00-17:52/52 6:34 : 5:34 05:03 05:34-06:16/42
14:56-15:26/30 09:20-09:49/29 | 17:36 08:14-08:31/17 07:11-07:37/26 2152 8
15 07:46 17:03-17:52/49 05:03 /43
14:57-15:26/29 09:19-09:51/32 | 17:38 08:12-08:33/21 07:10-07:36/26 21:53 9
16 07:44 07:10-07:36/26 17:07-17:53/46. 19:58-20:00/2 05:03 43
14:58-15:26/28 09:19-09:53/34 | 17:40 08:11-08:35/24 08:00-08:17/17 21:54 /9
7 07:42 07:10-07:36/26 17:06-17:54/48. 19:56-20:02/6 05:0; 7/43
17:42 08:06-08:11/5 21:54 9
18 15:36-16:12/36 07:40 07:09-07:35/26 5 7 05:03 /43
17:44 17:04-17 06:52-07:24/32 05:55-06:21/26 21:54 9
19 07:38 07:10-07:34/24 19:26-20:04/38 19:50-20:51/61 05:03 43
17:46 17:10-17:14/4 17:04-17:54/50 06:51-07:23/32 05:53-06:20/27 21:55 9
20 07:36 07:11-07:3322 19:26-20:06/38 19:51-20:53/62 05:0: 7/43
17:48 17:04-1 17:03-17:54/51 06:50-07:24/34 05:52-06:21/29 21:55 9
2 15:36-16:17/41 07:34 07:11-07:31/20 19:35-19:48/13 19:51-20:08/17 19:53-20:54/61 05:03 /43
15:04-15:21/17 09:15-09:58/43 | 17:50 17:01-17:22/21 09:20-09:58/38 17:03-17:54/51 3 21:55
2 07:32 16:10-16:27/17 08:00-08:40/40 08:46-09:18/32 07:13-07:30/17 05:03 /43
15:07-15:20/13 17:52 16:59-1 17:03-17:55/52 21:56 21:12-21:21/9
23] 0824 07:30 16:15-16:22/7 20 05:03 05:35-06:18/43
15:12-15:17/5 17:54 16:58-1 17:02-17:54/52 19:50-20:11/21 05:49-06:21/32 21:56 21:12-21:21/9
2410823 07:27 16571 07:2007:21/1 19 05:04 05:35-06:18/43
13:53-14:53/60 17:55 07:57-08:41/44 08:49-09:14/25 17:02-17:54/52 21:56 21:12-21:21/9
2 15:36-16:24/48 09:14-10:03/49 | 07:25 16:55-17:27/32 09:30-09:46/16 17:01-17:53/52 05:04 05:36-06:19/43
13:54-14:54/60 17:57 07:55-08:40/45 08:50-09:11/21 48 21:56 21:13-21:22/9
26 | 08:20 07:23 17:01-17:53/52 05:04 05:36-06:19/43
! 17:59 : 50 21:56 21:13-21:21/8
271 08:19 15:37-16:31/54 09:13-10:04/51 | 07:21 16:54-17:29/35 18:21-18:26/5 o : 6 20:00-20: 05:05 05:37-06:20/43
2 13:56-14: 18:01 : 17:02-17:53/51 2046 06:51-07:21/30 05:45-06:20/35 21:56 21:12-21:21
) 15:37-16:32/55 09:13-10:05/52 | 07:19 16:53-17:29/36 18:17-18:27/10 06:03 19:48-20:19/31 20:01-20:50/49 05:05 05:37-06:19/42
157-14: 18:03 : 17:01-17:51/50 2048 06:51-07:20/29 05:45-06:20/35 21:56 21:13-21:21/8
2 15:36-16:34/58 08:47-10:05/78 :15-19.29/14 06:01 19:47-20:21/34 05:42-06:20/38 05:06 05:33-06:20/42
13:56-14551/53 18:02-18:51/49 2050 06:52-07:19/27 20:02-20:47/45 21:56 21:13-21:21/8
0 15:38-16:37/59 08:47-10:06/79 19:14-19:31/17 0559 19: 2 05:42-06: : 05:06 120/42 20:39-20:43/4
14:00-14:51/51 18:02-18: 2052 06:53-07:17/24 20:23-20:46/23 21:55 21:14-21:21/7
Et 15:38-16:39/61 08:46-10:07/81 19:12-18:32/20 05:41-06:20/39 20:05-20:22/17
14:01-14:50/49 18:02-18:49/47 -20:47/23
Sonnenscheinstunden 276 a18 503

Anzahl Minuten mit Schatten

Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergegeben (!

4576

Tag im Monat ~ Sonnenaufgang
Sonnenuntergang (SS:MM)

4240

(55:MM)

2450

1830

284

wie

Zeitpunkt (SS5:MM) Schattenanfang-Zeitpunkt (SS:MM) Schattenende/Minuten mit Schatten
Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (55:MM) Schattenende/Minuten mit Schatten

windPRO 3.5.587 by EMD International A/S, Tel. +45 69 16 48 50, www.

L

com,

1650
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Projekt: Lizenzierter Anwender:

R-2-2021-0491 WP am Standort Vechta KOTTER Consulting Engineers GmbH & Co. KG
Bonifatiusstr. 400
DE-48432 Rheine
+49 5971 9710-31

André Raming / a.raming@koetter-consulting.com
Berechnet:

15.09.2022 08:06/3.5.587

SHADOW - Kalender pro WEA

Berechnung: Schattenwurfausbreitung GesamtbelastungWEA: WEA 5 - ENERCON E-147 EP5 E2 5000 147.0 !O! NH: 126,4 m (Ges:199,9 m) (6)
Annahmen fiir Schattenwurfberechnung
Die dargestellten Zeiten sind die astronomisch maximal mdgliche Beschattungsdauer, berechnet unter folgenden Annahmen:

Die Sonne scheint téglich von Sonnenauf- bis -untergang

Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung

Die Windenergieanlage/n ist/sind immer in Betrieb

13uli | August |September |Oktober | November |Dezember
1105107 05:39-06:21/42 20:38-20:45/7 | 05:45 19:55-20:51/55 0613 w27 : 08:15 15:20-15:42/22 13:27-14:33/66
21355 21:1421:21/7 2122 06:14.06:27/13 © 15 07:03.07:15/12 19:07 07:53-08:15/22 08:10.09:37/87 : 6720
2| 05:08 EIS 40 EIS 11/41 20:37-20:45/8 | 05:46 19:55-20:50/55 : 07:2¢ : 07:25 15:: B /67
21:55 2 20/6 21:20 06:16-06:26/10 20 16 19:04 07:55-C 08:10-09:38/88 4 17
5 {05109 0518006:21/41 2036204711 | 0548 1054 2048/54 Osua o731 : 26 08:18 15:20-15:41 /67
2154 21115.21:2 2118 06:17-06:24/7 %0113 151710390 19:02 07:56.08:12/16 16:55 08:10.09:38 16116 14:36-15:09/33 09:11-09:23/12
4| 05:09 05:41-06:22/41 20:36-20:48/12 | 05:50 19:55-20:46/51 06: 32 07:28 15:13-16:2: 69 08:11-09:38/87 | 08:20 B &
2150 21:1521:20/5 2117 06:19:06:22/3 2011 1812183115 1653 13511420 16115 14:36-15:09/33 09:15-09:18/3
5] 05:10 05:42-06:23/41 20:35-20:49/14 | 05:51 19:54-20:44/50 06: 07:30 15:12-16:2 68 08:11-09:38/87 | 08:21 15:27-15:40/13 13:29-14:36/67
2153 2141621193 215 2009 18:07-18:33/26 1651 13471411 16:14 14:37-15:10/33
6| 05:11 05:43-06:: 14’41 20:35-20:50/15 | 05:53 19:54-20:43/49 06:45 07:32 15:11-16:18/67 08:12-09:38/86 | 08:22 15:28-15:39/11 13:29-14:36/67
2153 21:17-21- 111 2006 18:05-18:35/30 1650 13:42-14:13/31 16:14 14:37-15:11/34
7| 05:12 05:44-06:: 15’41 20:34-20:50/16 | 05:55 19:53-20:38/45 06:47 )7:34 15:10-16:17/67 08:13-09:38/85 | 08:24 15:30-15:37/7
2152 211172810 21 2004 16:48 13:39-141 1614 1329-15:11/102
8| 05:13 05'44—06'15’41 05 56 19:54-20:38/44 06:48 07:36 15:09-16:15/66 08:13-09:38/85 DB ZS 13:30-15:12/102
21:52 20:33-20:51/18 20:02 16:46 13:37-14:17/40
918 G G640 2019202273 05158 191532013643 06:50 o738 %
21151 20:33-205201 2107 07:09.07:20/11 19:59 16:44 13:35-14:19/44 16:13 13:30-14:37/67
10 | 05:15 05:46-06:: Z"W 20:16-20:25/9 | 06:00 19:54-20:36/42 06:52 07:39 15'09'15'11/62 08:15-09:38/83 | 08:27 14:38-15:12/34
21150 20:32.2053/2 2105 07:06.07:22/16 1957 1643 13:33-14:20/4 1613 133114:37/66
11| 05:16 05:47-06:: 17’40 20:14-20:27/13 | 06:01 19:54-20:34/40 06:53 5 07:41 15:09-16:( 09/60 08:16-09:37/81 | 08:28 14:38-15:13/35
21249 20:32.20:53 2003 07:00.07:24/20 19355 1756-18:40/44 16104 08:26- 1641 13:32- 14221/ 16:12 133114:37/66
12| 05:17 05:48-06:: 17’39 20:13-20:29/16 | 06:03 19:54-20:32/38 06:55 19:04-19:25/21 07:46 17:25-1¢ 2/37 07:43 08:29
20248 20:32.2054/2 2001 07:02.07:25/23 19:52 1755-18:41/46 1841 08:26-09:12. 1640 1331-14:22/51 16:12 1331-14:37/66
13| 05:18 05:49-06:: Z‘“39 20:12-20:30/18 | 06:04 19:55-20:31/36 06:57 19:04-19:22/18 07:48 17:25-18: 02/37 07:45 08:30
21:47 20:31-20:54/2 20:59 07:01-07:26/25 19:50 17:53-18:41/48 18:39 08:26-09:. 12/46 16:38 13:30-14:23/53 16:12 13:32-14:38/66
14| 05:19 05:51-06:: Z>’35 06:06 19:! SS -20:28/33 06:58 19:05-19:20/15 07:47 08:31
20146 20:11-20:55/44 2057 06:59-07:26/27 197 17:52-18:41/49 16:36 13:20-14120/55 08:2108:44/23 | 16:12 13:32-19:38/66
15 05221 20:11-20:59/48 G6s 191382012731 0700 19:07-19:18/11 o7 0833
2145 05:52.06:29/37 2055 06:59.07:28/20 19:45 17:52-18:42/50 a6 16:35 13:28-14125/57 0823-08:42/19 | 16:12 13:33-14:39/66
16| 05:22 20:10-21:01/51 06:10 19:56-2024/28 0702 19:0519:1506 1007-10:13/6 750 08:33
21144 05:54-06:30/36 2053 06:38.07:26/30 1943 17:5018:41/51 16:34 13:28-14126/58 08:26-08:39/13 | 16:12 13:33-14:39/68
170523 20:09-21:02/53 06:11 19:57-20:22/25 o703 o752 0834
2043 05:55.06:30/35 2051 06:57-07:28/31 19:40 1632 1327-14:27/60 16113 133414640766
16| 05:24 20:08-21:02154 013 19:57-2021/24 07:05 or: 35
21:42 05:55-06:30/35 20:49 06:57-07:29/32 19:38 16:31 13:27-14:27/60 /66
19| 05:26 20:07-21:03/56 06:15 06:56-07:28/32 07:07 07:56 13:27-14:28/61 /35
21:41 05:57-06:31/34 20:47 19:56-20:18/22 19:35 /65
20 | 05:27 20:07-21:04/57 06:16 06:56-07:29/33 07:08 08:01-08:12/11 /18 08:32-09:11/39 09:16-09:49/33 15:11-15:54/43 13:26-14:29/63 135
21140 05:56-06:31/33 2045 19:56-20:17/21 1933 1542-14555/13 08:50-09:35/45 6
21 [ 05:28 20:0521.05/60 06118 06:55.07:28/33 o7:10 1738 1S12-15i53/41 13:26-14:29/63 35
21138 05:59.06:31/32 20:43 1955201419 1931 154014557/17 08:51-09:34/43 66
22 {0530 20:0321:05/62 06:20 19:36-19:53/17 o2 13:26-14:30/64 35
21137 06:00.06:31/31 2041 1928 26 66
23 05:31 20:03-21:04/61 06:21 19:32-20:11/39 07:13 07:55-08:17/22 /30 09:12-10:32/80 15:13-15:52/39 13:26-14:31/65 35
21:36 06:02-06:31/29 20:38 19:26 14:38-15:01/23 08:53-09:33/40 /66
24| 05:33 20:01-21:03/62 06:23 07:15 08:04 15:13-15:49/36 13:26-14:30/64 /35
2134 06103-06:31/28 2036 1923 3 6
20:00-21:01/61 06: : 07:17 08:11-09:34/83 15:14-15:48/34 13:26-14:31/65 35
3 06:04-06:31/27 20:34 06:55-07:27/32 1921 1437-15:02/25 08:55-09:31/36 65
20:00-21:00/60 06:26 19:26-19:57/31 19:58-20:03/5 | 07:19 1-09:34/83 08 15:15-15:47/32 13:26-14:32/66 35
2032 06155.07:25/30 9:19 : e : 6
05:37 19:58-20:58/60 06:28 19:2" '58/33 20:00-20:02/2 | 07:20 : 17:48-18:35/47 9 15:: 13:27-14:32/65 35
2130 06:07-06:30/23 20:29 06:56.07:25/29 19:16 : 20 14:36-15:05/29 08: 6
28] 0539 19:58.20:58/60 06:30 19:24-19:56/34 022 :18/27 17:45-18:34/45 15:17-15:44/27 13:27-14:33/65 35
2128 06:09.06:31/22 2027 06i57.07:24727 19:14 08:40-09:01/21 19 14 : 18 1335 14:04/65
29 | 05:40 19:57.20:56/59 0631 19:2319:57/34 0724 : 1326-414:33/67 | 08:40 14:46-15:21/35
2127 06:10-06:30/20 2025 0555072214 19:12 07:50-08:16/26 15 14:36-15:06/30 091 16119 13:39-14:45/66
30 | 05:42 19:56-20:54/58 06:33 19:16-19:55/39 07:25 17:38-18:: 31/53 08:35-09:04/29 15:19-15:44/25 13:27-14:33/66 | 08:40 13:39-15:21/102
2125 06:12-06:30/18 Sa33 0700073021 1909 07:51-08:16/2 18 14:36-15:07/31 091 1620
31 | 05:43 19:56-20:557 06:35 19:12-19:52/40 08:40. 14:47-15:22/35
2124 06:13.06:28/15 1621 13:40-14:46/66
Soenscheinstunden | 506 a5 N 2 240
Anzahl Miuten mit Schtten 263 1626 205 5087 279
Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergegeben (! wie

Tag im Monat Sonnenaufgang  (SS:MM) Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (S5:MM) Schattenende/Minuten mit Schatten
Sonnenuntergang (SS:MM) Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (55:MM) Schattenende/Minuten mit Schatten
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Projekt:

R-2-2021-0491 WP am Standort Vechta

SHADOW - Kalender pro WEA

Berechnung: Schattenwurfausbreitung GesamtbelastungWEA: WEA 1 - WEA 1, ENERCON E-115 3000 115.7 !0! NH: 149,0 m (Ges:206,9 m) (2)
Annahmen fiir Schattenwurfberechnung
Die dargestellten Zeiten sind die astronomisch maximal mégliche Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint téglich von Sonnenauf- bis -untergang
Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb
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Sonnenscheinstunden
Anzahl Minuten mit Schatten

Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergegeben (!

|Januar

08:40
16:22
08:39
16:23
08:39
| 16:25
08:39
16:26

09 12-09: 20/8 09:33-09:: 42/9
14:48-15:28/40 1

09:11-09:20/9 09:33-09: 42/9

14:49-15:29/40 14:03-14:45/42
09:11-09:21/10 0
14:49-15:29/40 1

09:f 09 09 23/14
14:52-15:44/52 14:06-14:47/41
09:10-09:24/14
14:52-15:45/53 14:06-14:47/41
09:10-09:25/15
14:53-15:45/52 14:07-14:47/40
09:10-09:25/15
14:54-15:48/54 14:07-14:47/40
09:11-09:26/15
14:55-15:50/55 14:09-14:48/39
09:11-09:27/16
14:56-15:52/56 14:09-14:48/39
09:12-09:27/15
14:58-15:53/55 14:10-14:48/38
09:12-09:27/15
14:59-15:54/55 14:11-14:49/38
09:13-09:28/15
15:00-15:54/54 14:11-14:48/37
09:14-09:28/14

15:03-15: 08/5 09:13-09:27/14

:! 14:

15:11-15: 58/47 14:15-14:48/33
09:16-09:27/11

15:12-15:59/47 14:17-14:48/31
09:17-09:26/9

15:13-15:58/45 14:17-14:47/30
09:19-09:24/5

16:02-16:11/9 14:19-14:47/28
15:14-15:59/45
16:01-16:13/12 14:20-14:47/27
15:16-16:00/44
15:16-16:14/58
14:21-14:45/24
15:19-16:16/57
14:23-14:45/22
15:31-16:17/46 15:21-15:29/8
14:25-14:43/18
15:33-16:18/45
14:28-14:41/13
15:33-16:19/46

14:34-14:36/2

15:34-16:19/45

15:36-16:20/44

15:38-16:20/42

2769

Tag im Monat Sonnenaufgang  (SS:MM)
Sonnenuntergang (SS:MM)
windPRO 3.5.587 by EMD International A/S, Tel. +45 69 16 48 50, d

KOTTER

CONSULTING ENGINEERS
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Lizenzierter Anwender:

KOTTER Consulting Engineers GmbH & Co. KG

Bonifatiusstr. 400
DE-48432 Rheine

+49 5971 9710-31
André Raming / a.raming@koetter-consulting.com

Berechnet:

15.09.2022 08:06/3.5.587

| Februar | Méarz | April
08:11 15:41-16:20/39 07:16 07:56-08:19/23 | 07:04
17:11 18:05 08:27-08:32/5 20:01
08:10 15:43-16:20/37 07:14 07:57-08:19/22 | 07:02
17:13 18:07 07:46-07:49/3 20:02
08:08 15:46-16:21/35 07:12 07:57-08:18/21 | 06:59
17:15 16:26-16:34/8 18:08 07:42-07:53/11 | 20:04
08:06 15:48-16:20/32 07:10 07:57-08:17/20 | 06:57
17:17 16:23-16:36/13 18:10 07:36-07:54/18 | 20:06
08:05 15:48-16:20/32 07:07 07:58-08:16/18 | 06:55
17:19 16:22-16:38/16 18:12 07:32-07:55/23 | 20:08
08:03 15:48-16:19/31 07:05 07:29-07:56/27 | 06:52
17:21 16:20-16:39/19 18:14 07:59-08:15/16 | 20:09
08:01 15:47-16:40/53 07:03 07:26-07:56/30 | 06:50
17:23 18:16 08:00-08:13/13 | 20:11
07:59 15:47-16:41/54 07:00 07:24-07:56/32 | 06:48
17:25 18:18 08:03-08:10/7 20:13
07:58 15:46-16:41/55 06:58 07:24-07:56/32 | 06:45
17:27 18:19 20:15
07:56 15:46-16:42/56 06:56 07:23-07:55/32 | 06:43
17:29 18:21 20:16
07:54 08:32-08:42/10 08:19-08:26/7 06:54 07:23-07:55/32 | 06:41
17:31 15:45-16:42/57 18:23 20:18
07:52 08:30-08:45/15 08:17-08:27/10 | 06:51 07:24-07:54/30 | 06:38
17:33 15:45-16:42/57 18:25 20:20
07:50 08:15-08:46/31 06:49 07:24-07:52/28 | 06:36
17:34 15:45-16:42/57 18:27 20:22
07:48 08:15-08:47/32 06:47 07:26-07:50/24 | 06:34
17:36 15:45-16:42/57 18:29 20:23
07:46 08:15-08:48/33 06:44 07:26-07:45/19 | 06:32
17:38 15:46-16:42/56 18:30 20:25
07:44 08:15-08:49/34 06:42 07:28-07:44/16 | 06:29
17:40 15:46-16:41/55 18:32 20:27
07:42 08:15-08:50/35 06:39 07:30-07:42/12 | 06:27
17:42 15:46-16:40/54 18:34 20:29
07:40 08:15-08:50/35 16:22-16:39/17 | 06:37 06:25
17:44 15:47-16:21/34 18:36 20:30
07:38 08:16-08:50/34 15:48-16:20/32 | 06:35 17:54-18:05/11 | 06:23
17:46 16:24-16:37/13 18:37 20:32
07:36 08:18-08:49/31 15:48-16:19/31 | 06:32 17:51-18:06/15 | 06:20
17:48 16:26-16:34/8 18:39 20:34
07:34 08:18-08:49/31 06:30 17:50-18:08/18 | 06:18
17:50 15:49-16:18/29 18:41 20:36
07:32 08:08-08:10/2 15:50-16:17/27 06:28 17:49-18:09/20 | 06:16
17:52 08:19-08:48/29 18:43 20:37
07:29 08:03-08:14/11 15:52-16:15/23 | 06:25 17:47-18:09/22 | 06:14
17:54 08:19-08:48/29 18:45 20:39
07:27 08:01-08:17/16 15:54-16:13/19 | 06:23 06:47-06:55/8 06:12
17:55 08:19-08:47/28 18:46 17:47-18:09/22 | 20:41
07:25 07:59-08:17/18 15:57-16:10/13 | 06:21 06:45-06:57/12 | 06:10
17:57 08:19-08:44/25 18:48 17:46-18:09/23 | 20:43
07:23 07:58-08:18/20 06:18 06:42-06:57/15 | 06:08
17:59 08:20-08:42/22 18:50 17:46-18:09/23 | 20:44
07:21 07:58-08:19/21 06:16 06:41-06:58/17 | 06:06
18:01 08:22-08:38/16 18:52 17:46-18:09/23 | 20:46
07:19 07:58-08:19/21 06:13 06:39-06:57/18 | 06:03
18:03 08:24-08:36/12 18:53 17:45-18:07/22 | 20:48
07:11 07:39-07:57/18 | 06:01
19:55 18:46-19:07/21 | 20:50
07:09 07:39-07:57/18 | 05:59
19:57 18:47-19:06/19 | 20:51
07:06 07:38-07:55/17
19:59 18:48-19:03/15
276 367 418
1727 891
zeit wie jahr):

07:39-07:54/15

19:04-19:24/20
19:02-19:25/23
19:00-19:25/25
18:59-19:26/27
18:59-19:27/28
18:57-19:27/30
18:57-19:27/30
18:56-19:27/31
18:56-19:27/31
18:55-19:26/31
18:56-19:26/30
18:56-19:25/29
18:56-19:25/29
18:57-19:24/27
18:57-19:22/25
18:58-19:21/23
19:00-19:19/19
19:01-19:17/16
19:04-19:14/10

556

Zeitpunkt (SS5:MM) Schattenanfang-Zeitpunkt (SS:MM) Schattenende/Minuten mit Schatten
Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (55:MM) Schattenende/Minuten mit Schatten

[Juni

05:11
21:41
05:10
21:42
05:09
21:43
05:08

15.09.2022 09:20 / 5 windPRO .



Projekt:

-2-2021-0491 WP am Standort Vechta

SHADOW - Kalender pro WEA

Berechnung: Schattenwurfausbreitung GesamtbelastungWEA: WEA 1 - WEA 1, ENERCON E-115 3000 115.7 !0! NH: 149,0 m (Ges:206,9 m) (2)
Annahmen fiir Schattenwurfberechnung
Die dargestellten Zeiten sind die astronomisch maximal mégliche Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint téglich von Sonnenauf- bis -untergang
Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb

13uli | August
110507 | 0545
2155|2122
2]05:08 | 05:46
2155 | 21:20
3]05:09 | 05:48
2154|2118
4]05:09 | 05:50
2154|2117
510510 | 05:51
21:53 | 2115
6]05:11 | 05:53
2153|2113
710512 | 05:55
2152 |2L11
8]05:13 | 05:56
2151 | 21:09
9]05:14 | 05:58
2151|2107
10]05:15 | 06:00
2150 | 21:05
11]05:16 | 06:01
21:49 | 21:03
12]05:17 | 06:03
2148 | 21:01
13]05:18 | 06:04
21:47 | 20:59
14]05:19 | 06:06
21:46 | 20:57
150521 | 06:08
21:45 | 20555
16]05:22 | 06:09
21:44 | 20553
1710523 | 06:11
21:43 | 20:51
1810524 | 06:13
2142 | 20:49
1910526 | 06:15
2141 | 20:47
200527 | 06:16
21:40 | 20:45
2110528 | 06:18 19:08-19:19/11
2138 | 204
2210530 | 06:20 19:06-19:22/16
2137 | 204
230531 | 06:21 19:04-19:24/20
2136 | 203
2410533 | 06:23 19:02-19:25/23
2134 | 203
25]05:34 | 06:25 19:01-19:26/25
2133 | 203
26]05:36 | 06:26 18:59-19:26/27
2131 | 20:3
2705:37 | 06:28 18:58-19:27/29
21:30 | 202
2805:39 | 06:30 18:58-19:27/29
2128|202
2910540 | 06:31 18:56-19:27/31
2127 | 202!
3005142 | 06:33 18:56-19:27/31
2125 | 202
3100543 | 06:35 18:55-19:26/31
2123 | 20:20
Sonnenscheinstunden | 506 456
Anzahl Minuten mit Schatten 0 273

Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergegeben (!

Tag im Monat

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

|September
06:36 18:55-19:26/31
20:18

18:56-19:26/30
18:55-19:25/30
18:56-19:24/28
18:55-19:23/28
18:56-19:22/26
18:57-19:20/23
18:58-19:18/20

07:35-07:44/9

0-07:48/18
8-18:56/18
9-07:47/18
7-18:57/20
0-07:47/17
6-18:58/22
9-07:46/17
4-18:57/23
0-07:46/16
4-18:57/23
2-07:45/13
4-18:57/23
3-07:42/9

19:35 18:33-18:56/23
07:08 18:33-18:55/22

2
0
2
0
2
0
2
o
2
[
2
[
2
[
1
0
1
0
1
0
1
0
1
o
1
[
1
[
1
[
1
0.
1
0

18:34-18:55/21
18:34-18:53/19
18:35-18:51/16
18:37-18:49/12
18:40-18:44/4

08:13-08:23/10
08:10-08:25/15
08:09-08:27/18
08:06-08:29/23

08:05-08:31/26
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| Oktober

07:27
19:07
07:29
19:04
07:31

08:03-08:33/30
08:02-08:33/31
08:01-08:33/32
08:01-08:33/32

08:01-08:33/32

0
0
0
0
0
0
0
0
0
0
0
0
0

2/19
50/19 16:33-16:38/5
15/23
49/17 16:28-16:43/15
24

0
0
0
0
0
0
0
0
0
0 17,

0 47/14 16:25-16:46/21
0 18/27
08:35-08:45/10 16:23-16:47/24
08:50-09:19/29
08:50-09:20/30

-16:49/30
08:47-09:19/32 16:18-16:49/31
16:55-17:05/10
09:19/34 16:17-16:50/33

0;

19/34 16:51-17:09/18
50/34

1710

Lizenzierter Anwender:

KOTTER Consulting Engineers GmbH & Co. KG

Bonifatiusstr. 400
DE-48432 Rheine

+49 5971 9710-31
André Raming / a.raming@koetter-consulting.com

Berechnet:

15.09.2022 08:06/3.5.587

|November

07:23
16:59
07:25
16:57

15:15-16:11/56
15:16-16:11/55

15:16-16:10/54

15:17-16:10/53
3

15:17-15:49/32
15:50-1
15:17-1:
15:51-1
15:18-1!
15:53-1
15:16-1:
15:56-16:03/7

15:13-15:51/38

15:11-15:51/40

15:09-15:51/42
1

15:07-15:51/44

15:06-15:51/45
8

15:05-15:51/46

16/18

3444

19/24
47/12 13:54-14:21/27

| Dezember

08:15

15:37-15:46/9 13:54-14:22/28 | 08:36
14:49-15:34/45 16:13
14:49-15:34/45 13:53-14:23/30 | 08:37
08:55-09:00/5 16:14
14:48-15:35/47 13:53-14:24/31 | 08:37
08:53-09:02/9 16:14

14:48-15:35/47 13:53-14:25/32 | 08:38

08:53-09:0: 16:15

14:47-15:34/47 13:51-14:25/34 | 08:38
05/13

14:37-1!

2109

07,
: 32/55 13:50-14:29/39
08:53-09:08/15

zeit wie

):

14:36-1"

5:30/54 13:49-14:29/40

08:53-09:09/16

14:41-1!

29/53 13:50-14:30/40
0

28/53 13:50-14:31/41
0

28/52 13:50-14:31/41
]

27/51 13:50-14:31/41
09/13

-15:27/10
32/41
25/7 09:23-09:27/4
32/

24/2 09:23-09:30/7
33/42

10/1 4-09:37/13
19/38 09:24-09:37/13

13:55-14:37/42

14:42-1!

5:20/38 09:25-09:38/13

13:56-14:38/42

14:42-1!

20/38 09:25-09:39/14

13:56-14:38/42

14:43-1!

5:21/38 09:25-09:39/14

13:57-14:38/41

14:43-1'
13:57-1:
14:44-1'
13:58-1:
14:44-1!
09:12-0¢

14:47-15:26/39 1:
09:12-09:18/6 09:30-0

3048

21/38 09:26-09:39/13
3

22/38 09:27-09:40/13
40/42

:40/42

-14:43/42
9:42/12

Zeitpunkt (SS5:MM) Schattenanfang-Zeitpunkt (SS:MM) Schattenende/Minuten mit Schatten
Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (55:MM) Schattenende/Minuten mit Schatten

windPRO 3.5.587 by EMD International A/S, Tel. +45 69 16 48 50, www.emd

15.09.2022 09:20 / 6

windpro @

l KOTT

CONSULTING ENGINEERS



Projekt:

R-2-2021-0491 WP am Standort Vechta

SHADOW - Kalender pro WEA
Berechnung: Schattenwurfausbreitung GesamtbelastungWEA: WEA 2 - WEA 2, ENERCON E-115 3000 115.7 !0O! NH: 149,0 m (Ges:206,9 m) (1)
Annahmen fiir Schattenwurfberechnung
Die dargestellten Zeiten sind die astronomisch maximal mégliche Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint téglich von Sonnenauf- bis -untergang
Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb

|3anuar

1 :40 09:42-

~

w

@

o

~

16:43 09:30-09:41/11
17 :31 09:02-09:16/14

9:36/2
19 ]08:29 09:02-09:18/16
20 08:22 09:02-09:19/17
21 us:zg 09:01-09:18/17
22]08:25 15:58

16:53 09:02
15:56-

9 09-09:. 16/7

Sonnenscheinstunden | 255

Anzahl Minuten mit Schatten 927

Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergegeben (!

Tag im Monat

windPRO 3.5.587 by EMD International A/S, Tel. +45 69 16 48 50,

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

| Februar

18:03

276

15:33-16:17/44
1

15:32-16:17/45
16:18-16:28/10
15:32-16:31/59

15:31-16:33/62

7
15:31-16:34/63
9

08:29-08:33/4

08:25-08:35/10
15:29-16:43/74
:23-08:3

5:30-16
15:30-16:57/87

15:31-17:06/95

2
15:32-17:08/96

15:33-17:10/97

6
15:33-17:10/97
8

16:29-17: 11/42

07:52-08:09/17 15:45-16:13/28

2326
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Lizenzierter Anwender:
KOTTER Consulting Engineers GmbH & Co. KG
Bonifatiusstr. 400
DE-48432 Rheine
+49 5971 9710-31
André Raming / a.raming@koetter-consulting.com

Berechnet:

15.09.2022 08:06/3.5.587

16:51-17:29/38 15:46-16:11/25
07:51-08:08/17

07:52-0 07/15 15:49-16:08/19
16:52-17:
07:53-08: 10/17 15:53-16:05/12
16:55-17:32/37

07:53-01
16:56-1
07:51-0:
16:55-1
07:47-0

07:43-08:16/33
16:53-17:33/40

16:58-17:36/38
07:18-08:12/54
17:00-17:37/37

07:16:0 09/53

17:01-17:36/3!

07:16-0 us/sz 17:01-17:37/36
06:58-07:
07:15-08: 04/49 17:00-17:36/36
06:57-07:13/16

07:14-08: 00/46 17:00-17:36/36

07:46—0
06:53-0;
17:01-1.
06:51-0:
17:01-1
06:49-0:
17:02-1.
06:48-07:36/48
17:04-17:30/26
06:46-07:33/47

07 45-08:15/30

2373

1 April

07:04
20:01
07:02
20:02
06:59
20:04
06:57
20:06
06:55
20:08
06:52

07:45-08:14/29
07:45-08:13/28
07:45-08:10/25
07:45-08:08/23

07:46-08:05/19

07:47-08:02/15

19 28-19:38/10
07:02-07:14/12

6
07:04-07:12/8
7

19:55-20:06/11
19:53-20:08/15

19:51-20:10/19

19:50-20:11/21
0

19:49-20:11/22

696

zeit wie

):

5
19:47-20:13/26

8
19:46-20:13/27

0
19:59-20:00/1
1

19:48-20:12/24

19:47-20:12/25

19:47-20:13/26

19:46-20:12/26
19:46-20:12/26
19:47-20:12/25
19:47-20:12/25
19:47-20:11/24
19:48-20:11/23
19:48-20:10/22
19:49-20:10/21
19:50-20:08/18
19:51-20:08/17
19:52-20:06/14

19:54-20:04/10

380 0

Zeitpunkt (SS5:MM) Schattenanfang-Zeitpunkt (SS:MM) Schattenende/Minuten mit Schatten
Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (55:MM) Schattenende/Minuten mit Schatten

15.09.2022 09:20 / 7

windpro @

l KOTT

CONSULTING ENGINEERS



Projekt:

-2-2021-0491 WP am Standort Vechta

SHADOW - Kalender pro WEA

Berechnung: Schattenwurfausbreitung GesamtbelastungWEA: WEA 2 - WEA 2, ENERCON E-115 3000 115.7 !0O! NH: 149,0 m (Ges:206,9 m) (1)
Annahmen fiir Schattenwurfberechnung
Die dargestellten Zeiten sind die astronomisch maximal mégliche Beschattungsdauer, berechnet unter folgenden Annahmen:

Die Sonne scheint téglich von Sonnenauf- bis -untergang

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

© N e o s w N

©

Sonnenscheinstunden
Anzahl Minuten mit Schatten

Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergegeben (!

Tag im Monat

20:07-20:13/6

20:04-20:16/12
20:03-20:18/15
20:01-20:19/18
20:00-20:19/19

19:59-20:20/21

91

Sonnenaufgang

| August | September

05:45 19:58-20:21/23 | 06:36 07:05-07:20/15

21:22 20:18 19:25-19:45/20

05:46 19:58-20:22/24 | 06:38 07:07-07:19/12

21:20 20:16 19:26-19:44/18

05:48 19:57-20:22/25 | 06:40 07:08-07:16/8

21:18 20:13 19:26-19:42/16

05:50 19:57-20:22/25 | 06:41 19:27-19:40/13

21:17 20:11

05:51 19:56-20:22/26 | 06:43 07:46-07:57/11

21:15 20:09 19:29-19:37/8

05:53 19:56-20:23/27 | 06:45 07:43-07:58/15

21:13 20:06

05:55 19:56-20:22/26 | 06:47 07:42-08:00/18

21:11 20:04

05:56 19:56-20:22/26 | 06:48 07:40-08:01/21

21:09 20:02

05:58 19:55-20:21/26 | 06:50 07:39-08:04/25

21:07 19:59

06:00 19:56-20:21/25 | 06:52 07:38-08:06/28

21:05 19:5

06:01 19:57-20:21/24 | 06:53 07:37-08:06/29

21:03 19:55

06:03 19:56-20:20/24 | 06:55 07:37-08:07/30

21:01 19:52

06:04 19:57-20:20/23 | 06:57 07:37-08:08/31

20:59 19:50 18:01-1

06:06 19:58-20:18/20 | 06:58 07:36-08:07/31 17:58-18:15/17

2057 19:47 08:10-08:20/1

06:08 19:59-20:17/18 | 07:00 07:36-08:23/47

20:55 19:45 17:55-18:17/22

06:09 20:00-20:15/15 | 07:02 07:36-08:24/48

20:53 19:43 17:52-18:18/26

06:11 20:03-20:12/9 | 07:03 07:37-08:25/48

20:51 19:40 17:51-18:19/28

06:13 07:05 07:38-08:26/48

20:49 19:38 17:50-18:20/30

06:15 07:07 07:39-08:26/47

20:47 19:35 17:48-18:20/32

06:16 07:08 07:39-08:26/47 17:47-18:20/33

20:45 19:33 08:35-08:37/2

06:18 07:09-07:18/9 | 07:10 07:39-08:26/47 17:46-18:21/35

20:43 19:31 08:29-08:42/13

06:20 07:06-07:19/13 | 07:12 07:59-08:25/26 07:39-07:58/19

20:40 19:37-19:39/2 | 19:28 08:26-08:44/18 17:45-18:20/35

:21 0 113 07:59-08:48/49 17:45-18:20/35

07:40-07:57/17
07:59-08:51/52 17:45-18:20/35
07:41-07:5:
07:59-08:52/53 17:44-18:19/35
07:45-07:48/3
08:00-08:53/53
17:43-18:19/36
08:01-08:54/53
17:40-18:18/38
08:02-08:55/53
17:38-18:18/40
08:03-08:17/14 17:35-18:16/41
08:18-08:54)
08:07-08:13/6 17:34-18:15/41
08:18-08:55/37

(S5:MM)

Sonnenuntergang (SS:MM)

1777
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Lizenzierter Anwender:

CONSULTING ENGINEERS

l KOTT

KOTTER Consulting Engineers GmbH & Co. KG
Bonifatiusstr. 400
DE-48432 Rheine
+49 5971 9710-31
André Raming / a.raming@koetter-consulting.com

Berechnet:

15.09.2022 08:06/3.5.587

| Oktober

08:18-08:55/37
17:33-18:14/41

07/36
43/17 16:25-16:41/16
06/
03/38 16:21-16:43/22
17
01/38 16:18-16:45/27
1/17

:49/27 16:16-16:46/30

40/16

:44/37 16:12-16:49/37
0/15

44/40 16:11-16:50/39
3

3

17:04:
08:26-
17:02:
08:28-08::
17:00-17:42/42
16:06-16:50/44
16:59-17:41/42
16:04-16:50/46
16:03-17:40/97

43/41 16:08-16:50/42
36/8
16:52-16:57/5

16:02-17:39/97

16:01-17:37/96

15:00-16:34/94
3

07:58-08:00/2

07:52-08:06/14
14:58-16:19/81

2562

| November

07:23

07:52-08:06/14
14:59-16:17/78

1
0;
1
0;
1:
0;
1
1

0
5:01-16:04/63
15:01-16:02/61
15:02-16:01/59

15:03:

Sa
3
B3

15:04-

15:06

=)
3
2
&
LonoROoLOLOROLORO

08:36-08:54/18
15:33-15:40/7
16:28 08:37-08:54/17
08:37-08:54/17

7
08:38-08:55/17
6

08:39-08:55/16

48-08:50/2
16:18 09:07-09:23/16

263
1287

zeit wie

):

Zeitpunkt (SS5:MM) Schattenanfang-Zeitpunkt (SS:MM) Schattenende/Minuten mit Schatten
Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (55:MM) Schattenende/Minuten mit Schatten

windPRO 3.5.587 by EMD International A/S, Tel. +45 69 16 48 50, www.emd

15.09.2022 09:20 / 8

| Dezember

09:07-09:24/17
7

:35-0:
-0
-0¢
-0¢
-0¢
-0
-0
-0
-0
-0
-0
-0
-0
-0
-0
-0
-0
-0¢
-0
-0¢
-0

09:14-09:31/17
09:36-09:55/19

09:37-09:56/19
09:16-09:32/16

windpro @



Projekt:

R-2-2021-0491 WP am Standort Vechta

SHADOW - Kalender pro WEA

Berechnung: Schattenwurfausbreitung GesamtbelastungWEA: WEA 3 - WEA 3, ENERCON E-92 2,3 MW 2350 92.0 !-! NH: 138,4 m (Ges:184,4 m) (1)

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

~

w

@

o

~

31

Sonnenscheinstunden
Anzahl Minuten mit Schatten

Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergegeben (!

Tag im Monat

windPRO 3.5.587 by EMD International A/S, Tel. +45 69 16 48 50,

Sonnenaufgang
Sonnenuntergang (SS:MM)

|3anuar

08:40 14:34-15:17/43 09:32-09:50/18

16:23 10:08-10:
08:39 14:34-
0;

:15/7
15:18/44 09:33-09:50/17
10:13/4

08:36 14:37-15:20/43

16:35 09:39-09:52/13

08:35 14:39: 0/41

16:37 0 2/12

08:34 1 0/41 09:42-09:51/9
16:38 0 7/6

08:34 1 0/40 09:43-09:50/7
16:40 0

08:33 1! 9/12 14:41-15:06/25
16:41 0 0/11

08:32 1! 5:18/9 14:41-15:06/25

16:43 09:09-09:21/12
15:11-15:16/5 14:41-15:05/24

14:44
08:28 09:08:
16:50 14:45

09:08:

153 14:48-
08:24 09:08:
16:55 14:51
08:23 09:08-09:25/17

08:22 09:09-09:26/17
UB:Zg 09:09-09:26/17
08:19 09:10-09:26/16
08:1; 09:10-09:26/16
08:16 09:11-09:25/14
08:12 09:13-09:24/11

8
08:13 09:14-09:23/9
0

1291

(S5:MM)

| Februar

08:11
17:11
08:10
17:13
08:08
17:15
08:06
17:17
08:05

276

16:58-17:01/3

16:55-17:05/10
16:53-17:07/14
16:52-17:08/16
16:50-17:08/18
16:50-17:08/18
16:50-17:08/18
16:50-17:08/18
16:51-17:08/17

6:!

1
1
1
1
1
1
1
1

239

Seite 152 von 191 zum Bericht R-2-2021-0491.04

07:16 17:07-17:31/24
5

07:14 07:45-07:52/7
18:07 17:05-17:33/28
07:12 07:43-07:55/12

17:03-17:36/33
1-07:55/14
0-17:36/36
0-07:56/16
9-17:37/38
8-17:43/45
0-07:57/17
7-17:45/48
9-07:56/17
07:00 16:56-17:46/50
18:18 07:39-07:56/17
06:58 16:56-17:47/51
18:19 07:40-07:55/15
06:56 16:55-17:47/52
18:21 07:40-07:54/14
06:54 16:56-17:47/51
18:23 07:41-07:52/11
06:51 16:55-17:46/51
18:25 07:44-07:50/6
06:49 16:56-17:46/50

06:47 17:33-17:45/12
18:29 16:57-17:32/35
06:44 17:34-17:42/8
18:30 16:57-17:31/34
7:55-18:02/7

18:32 16:59-17:32/33
06:39 17:53-18:04/11
18:34 17:01-17:31/30

18:36 17:04-17:30/26
06:35 17:50-18:05/15
17:05-17:29/24
06:32 17:48-18:05/17
18:39 17:05-17:28/23
06:30 17:47-18:05/18
18:41 17:07-17:27/20
06:28 07:30-07:44/14 17:08-17:25/17
18:43 17:46-18:05/19
06:25 07:26-07:46/20 17:10-17:21/11
18:45 17:45-18:04/19
4-07:48/24
5-18:05/20
0-07:50/30
4-18:04/20
6-07:50/34
4-18:03/19
4-07:51/37
5-18:03/18
2-07:51/39
5-18:01/16
1-08:51/40 19:04-19:15/11
6-19:00/14
0-08:52/42 07:37-07:41/4
8-18:58/10 19:02-19:17/15
8-08:51/43 19:00-19:18/18

07:06 08:f
19:59 07:33-07:43/10

1593

Lizenzierter Anwender:

KOTTER Consulting Engineers GmbH & Co. KG

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

l KOTT

André Raming / a.raming@koetter-consulting.com

Berechnet:

15.09.2022 08:06/3.5.587

| April

07:04 08:08-08:51/43 18:59-19:19/20
45/13

07:02 07:54-07:58/4 07:31-07:45/14
20:02 08:07-08:51/44 18:58-19:19/21
06:59 07:48-08:02/14 07:29-07:45/16

08:06-08:50/44 18:57-19:19/22
04/18 07:29-07:45/16
50/44 18:57-19:19/22

06:48 07:24-08:45/81
18:57-19:17/20

20:18 19:01-19:11/10
06:38 07:16-08:07/51

20:25 08:16-08:22/6
06:29 07:11-08:04/53

7

06:27 07:10-08:03/53
9

06:25 07:09-08:01/52
0

06:23 07:08-07:40/32
20:32 07:41-07:59/18
06:20 07:07-07:39/32
20:34 07:43-07:56/13
06:18 07:07-07:38/31
20:36 07:47-07:52/5
06:16 07:07-07:37/30
2

06:14 07:07-07:36/29
20:39

06:12 07:07-07:35/28
20:41

06:10

20:43
06:08 07:08-07:28/20
20:45 06:37-0
06:06 07:09-0:
20:46 06:36-0f
06:03 07:10-0:
20:48 06:34-0
06:01 07:12-0
20:50 06:32-06:48/16
05:59 06:30-06:48/18
20:51

07:08-07:32/24

418
1849

zeit wie ):

15.09.2022 09:20 / 9 windPRO .

05:57
3

Zeitpunkt (SS5:MM) Schattenanfang-Zeitpunkt (SS:MM) Schattenende/Minuten mit Schatten
Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (55:MM) Schattenende/Minuten mit Schatten

06:29-06:48/19

20:13-20:25/12
20:14-20:24/10

20:15-20:22/7

390

CONSULTING ENGINEERS



Projekt:

-2-2021-0491 WP am Standort Vechta

SHADOW - Kalender pro WEA

Berechnung: Schattenwurfausbreitung GesamtbelastungWEA: WEA 3 - WEA 3, ENERCON E-92 2,3 MW 2350 92.0 !-! NH: 138,4 m (Ges:184,4 m) (1)

Annahmen fiir Schattenwurfberechnung

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

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

w

IS

o

N

Sonnenscheinstunden
Anzah! Minuten mit Schatten

Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergegeben (!

Tag im Monat

[3uli

05:; 20:27-20:32/5
05:39 20:26-20:34/8
05:4?) 20:24-20:35/11
05:4; 20:23-20:36/13

05:43 06:44-06:46/2
21:24 20:22-20:37/15

54

Sonnenaufgang

Sonnenuntergang (SS:MM)

| August

05:45 06:40-06:49/9
21:22 20:21-20:37/16

06:39-06:51/12
20:22-20:38/16
6:38-06:51/13
1-20:37/16
8-06:53/15

:25-20:33/8
06:37-06:58/21

3
06:03 06:37-06:57/20
1

07:24-07:27/3
9-06:57/18
9-07:30/11
-06:56/16
8-07:33/15
2-06:55/13
7-07:34/17
13-06:54/11
5-07:35/20
6:45-06:52/7
07:14-07:39/25

9

06:15 07:13-07:40/27
7

06:16 07:13-07:42/29

06:18 07:12-07:42/30
3

07:12-07:43/31
1-07:58/7
2-07:44/32
-08:01/13
1-07:44/33
7:45-08:03/18
07:12-08:04/52

:34
06:26 07:12-08:05/53
06:28 07:13-08:06/53
9

06:30 07:14-08:07/53
20:27 08:
06:31 07:
20:25 08:
06:33 07:
20:23 08:
06:35 07:15-08:06/51
20:20 08:07-08:35/28

1164

(S5:MM)

|September

06:36 07:18-08:38/80
20:18 19:00-19:10/10
06:38 07:20-08:40/80
20:16 18:58-19:12/14

19:12 17:37-18:12/35
07:25 17:36-18:25/49

1996

windPRO 3.5.587 by EMD International A/S, Tel. +45 69 16 48 50, www.emd
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| Oktober

17:35-18:26/51
7

8
17:21-17:40/19

6
17:20-17:39/19

9

17:22-17:37/15

17:23-17:36/13
5

16:25-16:34/9
3

17:34-18:25/51
08:21-08:
17:33
08:18
17:33
08:17-
17:33
08:16-
17:33
08:16-
17:33
08:15-
08:15-
17:34-
08:16-
17:34-
08:16-
17:36-
08:18-
17:37-

17:40-18:03/23

17:27-17:35/8

/7
17:22-17:40/18

17:21-17:38/17

17:21-17:38/17

Lizenzierter Anwender:

KOTTER Consulting Engineers GmbH & Co. KG

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

André Raming / a.raming@koetter-consulting.com

Berechnet:

15.09.2022 08:06/3.5.587

| November

08:45-08:54/9

08:44-08:55/11
08:43-08:57/14
08:42-08:57/15
08:42-08:58/16
08:42-08:59/17
08:42-08:59/17
08:42-08:59/17

/22
/5 14:20-14:43/23
1:

/14
/9 14:20-14:44/24

263
615

zeit wie ):

15.0020220020/10  WiNndPRO .

08:15
16:17

Zeitpunkt (SS5:MM) Schattenanfang-Zeitpunkt (SS:MM) Schattenende/Minuten mit Schatten
Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (55:MM) Schattenende/Minuten mit Schatten

| Dezember

14:19-15:02/43
09:22-09:34/12

14:20-15:03/43
09:21-09:35/14
14:21-15:04/43
09:21-0

14:21-15:04/43
09:21-09:37/16
14:22-15:05/43
09:21-0

39/17
07/44 09:22-09:39/17
07/44 09:22-09:40/18
04/7

07/43 09:23-09:40/17
08/44 09:23-09:40/17
08/44 09:23-09:41/18
07/11

09/44 09:24-09:41/17
09/43 09:24-09:42/18
0

10/44 09:25-09:42/17
10/14

10/43 09:25-09:43/18
11/43 09:26-09:44/18
1

11/43 09:26-09:43/17
11,

12/44 09:27-09:44/17
11/43 09:28-09:45/17
1

12/43 09:28-09:45/17
13/14

12/43 09:28-09:45/17
14/44 09:29-09:46/17
1

14/43 09:29-09:46/17
14/14

14/43 09:29-09:47/18
14/43 09:30-09:47/17
1

15/44 09:31-09:48/17
15/13

15/43 09:32-09:49/17
16/44 09:31-09:48/17
1

14:33-15:16/43 09:32-09:49/17
10:04-10:15/11

2143

l KOTT

CONSULTING ENGINEERS
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Anlage A6: SHADOW-Grafischer Kalender pro WEA mit Darstellung der Beschat-
tungszeiten je WEA an den Immissionsorten tiber das ganze Jahr



Projekt:

R-2-2021-0491 WP am Standort Vechta

SHADOW - Grafischer Kalender pro WEA
Berechnung: Schattenwurfausbreitung Gesamtbelastung

WEA 4 NORDEX N149/5.X 5700 149.0 !O! NH: 125,0 m (Ges:199,5 m) (7)
22:00

20:00 L

18:00

Zett

T——
- T F e 1
Jan  Feb Mar  Apr Mai  Jun  Jul  Aug Sep Okt MNov Dez Jan
Monat

WEA 1: WEA 1, ENERCON E-115 3000 115.7 !O! NH: 149,0 m (Ges:206,9

2200 —
P L

20100 el

18:00 T -

16:00 r
14:00 1

=
]
™
12:00 ]
IUDD:, B
om0 -y <%
0800 . -
! | =
v 1
Jan  Feb Mar  Apr Mal  Jun  Jul  Aug Sep Okt Mov Dez  Jan

Monat

WEA 3: WEA 3, ENERCON E-92 2,3 MW 2350 92.0 - NH: 138,4 m (Ges:1

22:00

20001 -

] s

18:00 ] 1

16:00 —
% 1400 -
™~

1200

10 no: = e

08:001—— _’ I S—

06:00-

~] —

— g 1
Jan  Feb Mar  Apr Mal  Jun  Jul  Aug Sep Okt Mov Dez  Jan
Monat

Schattenrezeptoren

I svo1:sveo1, Weidenuey 2, 4937 Vecha
SR02: 5702, Wetdene 3, 9377 Vet

SR04 SR04, Westmark 33, 45377 Vechta

SR05: 505, Kt 2, 45377 Vet

SRO8: SR8, Smark 3, 48377 Vechta

SR0%: SR, Smar 2, 45377 Vechta

SR10: 810, Smark 23, 49377 Vechta

SR 11, Sdmark 1, 9377 Vechta

SR-12: SR-12, Siebengestim 163, 49393 Lohne (Oldenburg)

SR.03 SR03, Plagoenwes 2, 4937 Vechta

I 05: SR, Koterves 1, 49377 Vechta
SR07: SR, HogenRing Srabe 46, 49377 Veca

I sR23: 523, Am Silbrch 5, 4939 Lome (Okeris)

SR-24: SR-24, Am Silbruch 13, 49393 Lohne (Oidenburg)
SR-25: SR-25, Am Silbruch 11, 49393 Lohne (Oidenburg)
SR-26: SR-26, Am Silbruch 114, 49383 Lot (Oldenturg)
SR-27: SR-27, Am Silbruch 9, 49393 Lohne (Oldenburg)
SR31: SR31, Forstenweq 1, 49377 Vechta

SR32: SR32, Forsterweq 2, 49377 Vechta

SR-060: 5R-060, Ketterweg 12, 49377 Vechta

SR-272: SR-272, Am Silbuch 93, 49393 Lohne (Oldenburg)
SRe33: SR-3, Am Silbruch 34, 49393 Lohne (Oldenburg)
SR-34: SR34, Am Slbruch 3, 49393 Lohne (Oldenburg)
SR-35: SR-35, Am Silbruch 1, 49393 Lohne (Oldenburg)
SR-36: SR-36, Kohlerweg 6, 49393 Lohne (Oldenburg)
SR37: SR37, Weidenwieg 14, 49377 Vechta

windPRO 3.5.587 by EMD International A/S, Tel. +45 69 16 48 50, www.emd-i ional.com,
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Lizenzierter Anwender:

KOTTER Consulting Engineers GmbH & Co. KG
Bonifatiusstr. 400

DE-48432 Rheine

+49 5971 9710-31

André Raming / a.raming@koetter-consulting.com
Berechnet:

15.09.2022 08:06/3.5.587

WEA 5: ENERCON E-147 EP5 E2 5000 147.0 [O! NH: 126,4 m (Ges:199,9 m) (6)

Zeit

22:00

B —

20:00 -

1800
16:00 EF
14:00 -

12:00 -

10:00 -

08:00

06:00 =

T e g |
Apr Mai  Jun  Jul Aug Sep Ok Nov Dez Jan

IMonat

Jan  Feb Mar

r WEA 2: WEA 2, ENERCON E-115 3000 115.7 !O! NH: 149,0 m (Ges:208,9 m) (1)
-0

Zeit

84,4

22:00

1 ~|
1

20:00 - y

18:00 -

16:00 -

14:00 -

12:00 -

10:00 -

-
]

08:00 =
b - »_ I
06:00 - - -

— _—

. : 1
Jan  Feb Mar Apr Mai  Jun  Jul Aug Sep Okt MNov Dez Jan
Monat

m) (1)

SR-38: SR-38, Weidenweg 1, 49377 Vechta
R-39: SR-39, Segemeg 3, 49377 Vechta

R-40: SR-40, Plaggenweg 1, 49377 Vechta

R-41: SR-41, Bussen Weg 3, 49377 Vechta

SRe42: SR-42, Bussen Weg 1, 49377 Vechta

SRe43: SR43, Bussen Weg 2, 49377 Vechta

SRead: SR-4, Bussen Weg 4, 49377 Vechta

SReds: SR-45, Siebengestim 15, 49393 Lohne (Oldenburg)

R-053: SR-053, Kotterweq 4, 49377 Vechta

R-46: SR-46, Bakumer Srae 1403, 49393 Lohne (Oldenburg)
R-07a; SR-073, Hagen-Ring-Stafe 46A (Neubou), 49377 Vechta
R.47: SR.47, Krimpenforter Weg 18/20, 49377 Vechta

SR-21: SR-21, Am Silloruch 10, 49393 Lohne (Oldenburg)
SR30: R0, Westmark 4, 49377 Vechta
‘SR-29: SR-29, Am Silloruch 25, 49393 Lohne (Oldenburg)
‘SR-18: SR-18, Krimpenforter Strafe 22, 49393 Lohne (Oldenburg)
SR-19: SR-19, Krimpenforter Strae 24, 49393 Lohne (Oldenburg)
‘SR-20: SR-20, Krimpenforter Strae 26, 49393 Lohne (Oldenburg)
‘SR-28: SR-28, Am Silloruch 23, 49393 Lohne (Oldenburg)
B vs: SR, iesmark 2, 49377 Ve

SR SR49, Piggenneg 4 (Neubsu), 45377 Vechta
‘SR-50: SR-50, Am Silloruch 12 (Neubau), 49393 Lohne (Oldenburg)

I 5v22: 522, Am Sibrch 21, 49993 Lo (Ocerturs)

dk 1s.00.20220021/1  WiNndPRO .
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Anlage B: Schattenausbreitung der Vor- und Zusatzbelastung
Anlage B1: SHADOW-Hauptergebnis mit Darstellung der Vorbelastung, Immission-

sorte SR-01 bis SR-50, Berechnungsergebnisse Stunden / Jahr, Schat-

tentage / Jahr und maximalen Stunden / Tag
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R-2-2021-0491 WP am Standort Vechta

SHADOW - Hauptergebnis

Berechnung: Schattenwurfzeiten Vorbelastung
Annahmen fiir Schattenwurfberechnung
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Lizenzierter Anwender:

KOTTER Consulting Engineers GmbH & Co. KG
Bonifatiusstr. 400

DE-48432 Rheine

+49 5971 9710-31

André Raming / a.raming@koetter-consulting.com
Berechnet:

15.09.2022 08:32/3.5.587

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

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

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

® © () EEN
G SROL" s 02
k31
R46

Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung @
Die Windenergieanlage/n ist/sind immer in Betrieb = @ @
Eine WEA wird nicht beriicksichtigt, wenn sie von keinem Teil der @%ng“”] *WEA
Rezeptorflache aus sichtbar ist. Die Sichtbarkeitsberechnung basiert auf R *
den folgenden Annahmen: WEA 2 @
Verwendete Hohenlinien: Hohenraster-Objekt: R-2-2020-0451_WP Vechtaer ) >k @ SR45
Hindernisse in Berechnung verwendet Y WEA 1 w12
Rasterauflésung: 5,0 m
ree: Excanp rom the geodata ofthe State Office for Geoiformtion an Lover Saxony statdsurvey, © 2022 LGLN, didefby-2-0, Wi lgnde
Alle Koordinatenangaben in:
UTM (north)-WGS84 Zone: 32 X Magstab 1:40.000
= isterende WEA < Schatterezeptor
WEA
WEA-Typ Schattendaten
Ost Nord Z Beschreibung Ak-  Hersteller Typ Nenn-  Rotor- Naben- Beschatt.- U/min
tu- leistung durch-  héhe Bereich
ell messer
[m] [kw] ~ [m] [m] [m]  [U/min]
WEA 1 449.247 5.838.992 30,0 WEA 1, ENERCON E-115 3...Nein ENERCON E-115-3.000 3.000 1157 149,0 2.066 12,4
WEA 2 449.116 5.839.268 28,0 WEA 2, ENERCON E-115 3...Nein ENERCON E-115-3.000 3.000 1157 149,0 2.066 12,4
WEA 3 448.874 5.839.452 28,0 WEA 3, ENERCON E-92 2,... Ja  ENERCON E-92 2,3 MW-2.350 2.350 92,0 1384 1.513 16,0
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]
SR-01 SR-01, Weidenweg 2, 49377 Vechta 448.073 5.840.490 31,5 0,1 0,1 20 90,0 "Gewéchshaus-Modus" 2,1
SR-02 SR-02, Weidenweg 3, 49377 Vechta 448.281 5.840.451 293 0,1 01 20 90,0 "Gewéchshaus-Modus" 21
SR-03 SR-03, Plaggenweg 2, 49377 Vechta 449.380 5.840.595 32,4 0,1 01 20 90,0 "Gewéchshaus-Modus" 2,1
SR-04 SR-04, Westmark 3a, 49377 Vechta 449.315 5.840.143 31,7 0,1 0,1 20 90,0 "Gewéchshaus-Modus" 21
SR-05 SR-05, Kétterweg 2, 49377 Vechta 449,945 5.839.851 319 0,1 01 20 90,0 "Gewéchshaus-Modus" 21
SR-05a SR-05a, Kétterweg 4, 49377 Vechta 449,919 5.839.956 29,8 0,1 0,1 20 90,0 "Gewéchshaus-Modus" 2,1
SR-06 SR-06, Kétterweg 1, 49377 Vechta 450.037 5.839.822 320 0,1 01 20 90,0 "Gewédchshaus-Modus" 21
SR-06a SR-06a, Kétterweg 1a, 49377 Vechta 450.063 5.839.803 31,3 0,1 0,1 20 90,0 "Gewachshaus-Modus" 2,1
SR-07 SR-07, Hagen-Ring-StraBe 46, 49377 Vechta 450.166 5.839.608 33,4 0,1 0,1 20 90,0 "Gewéchshaus-Modus" 2,1
SR-07a SR-07a, Hagen-Ring-StraBe 46A (Neubau), 49377 Vechta 450.166 5.839.759 324 0,1 01 20 90,0 "Gewéchshaus-Modus" 2,1
SR-08 SR-08, Stidmark 3, 49377 Vechta 449.600 5.839.713 319 0,1 01 20 90,0 "Gewachshaus-Modus" 21
SR-09 SR-09, Siidmark 2, 49377 Vechta 449.606 5.839.678 31,5 0,1 0,1 20 90,0 "Gewichshaus-Modus" 2,1
SR-10 SR-10, Stidmark 2a, 49377 Vechta 449.598 5.839.665 31,3 0,1 01 20 90,0 "Gewéchshaus-Modus" 21
SR-11 SR-11, Stidmark 1, 49377 Vechta 449.816 5.839.457 325 0,1 01 20 90,0 "Gewachshaus-Modus" 21
SR-12 SR-12, Siebengestirn 16a, 49393 Lohne (Oldenburg) 450.102 5.838.953 370 0,1 01 20 90,0 "Gewachshaus-Modus" 21
SR-18 SR-18, Krimpenforter StraBe 22, 49393 Lohne (Oldenburg) ~ 447.635 5.839.033 299 0,1 0,1 2,0 90,0 "Gewachshaus-Modus" 2,1
SR-19 SR-19, Krimpenforter StraBe 24, 49393 Lohne (Oldenburg) ~ 447.615 5.839.040 296 0,1 0,1 2,0 90,0 "Gewéchshaus-Modus" 2,1
SR-20 SR-20, Krimpenforter StraBe 26, 49393 Lohne (Oldenburg) ~ 447.576 5.839.055 286 0,1 0,1 2,0 90,0 "Gewéchshaus-Modus" 2,1
SR-21 SR-21, Am Sillbruch 10, 49393 Lohne (Oldenburg) 447.910 5.839.335 31,1 0,1 0,1 20 90,0 "Gewdchshaus-Modus" 2,1
SR-22 SR-22, Am Sillbruch 21, 49393 Lohne (Oldenburg) 448.011 5.839.372 31,5 0,1 0,1 20 90,0 "Gewéchshaus-Modus" 2,1
SR-23 SR-23, Am Sillbruch 15, 49393 Lohne (Oldenburg) 447.844 5.839.380 320 0,1 01 20 90,0 "Gewédchshaus-Modus" 21
SR-24 SR-24, Am Sillbruch 13, 49393 Lohne (Oldenburg) 447.810 5.839.384 308 0,1 0,1 20 90,0 "Gewachshaus-Modus" 21
SR-25 SR-25, Am Sillbruch 11, 49393 Lohne (Oldenburg) 447.794 5.839.382 306 0,1 01 20 90,0 "Gewichshaus-Modus" 2,1
SR-26 SR-26, Am Sillbruch 11A, 49393 Lohne (Oldenburg) 447.794 5.839.401 30,1 0,1 01 20 90,0 "Gewéchshaus-Modus" 21
SR-27 SR-27, Am Sillbruch 9, 49393 Lohne (Oldenburg) 447.777 5.839.386 30,2 0,1 01 20 90,0 "Gewéchshaus-Modus" 2,1
SR-27a SR-27a, Am Sillbruch 9a, 49393 Lohne (Oldenburg) 447.767 5.839.392 29,7 0,1 0,1 20 90,0 "Gewéchshaus-Modus" 2,1
SR-28 SR-28, Am Sillbruch 23, 49393 Lohne (Oldenburg) 448.141 5.839.458 29,0 0,1 0,1 2,0 90,0 "Gewéchshaus-Modus" 2,1
SR-29 SR-29, Am Sillbruch 25, 49393 Lohne (Oldenburg) 448.270 5.839.534 290 0,1 01 20 90,0 "Gewéchshaus-Modus" 2,1
SR-30 SR-30, Westmark 4, 49377 Vechta 448.304 5.839.556 289 0,1 0,1 20 90,0 "Gewédchshaus-Modus" 2,1
SR-31 SR-31, Forsterweg 1, 49377 Vechta 447.953 5.840.333 304 0,1 01 20 90,0 "Gewachshaus-Modus" 21
SR-32 SR-32, Forsterweg 2, 49377 Vechta 447.861 5.840.432 28,0 0,1 0,1 20 90,0 "Gewéchshaus-Modus" 2,1
SR-33 SR-33, Am Sillbruch 3A, 49393 Lohne (Oldenburg) 447.614 5.839.409 288 0,1 0,1 20 90,0 "Gewédchshaus-Modus" 21

(Fortsetzung nachste Seite)...
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Projekt:

R-2-2021-0491 WP am Standort Vechta

SHADOW - Hauptergebnis
Berechnung: Schattenwurfzeiten Vorbelastung
...(Fortsetzung von vorheriger Seite)

Nr. Name Ost

SR-34 SR-34, Am Sillbruch 3, 49393 Lohne (Oldenburg)

SR-35 SR-35, Am Sillbruch 1, 49393 Lohne (Oldenburg)

SR-36 SR-36, Kéhlerweg 6, 49393 Lohne (Oldenburg)

SR-37 SR-37, Weidenweg 1A, 49377 Vechta

SR-38 SR-38, Weidenweg 1, 49377 Vechta

SR-39 SR-39, Siegeweg 3, 49377 Vechta

SR-40 SR-40, Plaggenweg 1, 49377 Vechta

SR-41 SR-41, Bussen Weg 3, 49377 Vechta

SR-42 SR-42, Bussen Weg 1, 49377 Vechta

SR-43 SR-43, Bussen Weg 2, 49377 Vechta

SR-44 SR-44, Bussen Weg 4, 49377 Vechta

SR-45 SR-45, Siebengestirn 15, 49393 Lohne (Oldenburg)
SR-46 SR-46, Bakumer StraBe 140a, 49393 Lohne (Oldenburg)
SR-47 SR-47, Krimpenforter Weg 18/20, 49377 Vechta

SR-48 SR-48, Westmark 2a, 49377 Vechta

SR-49 SR-49, Plaggenweg 4 (Neubau), 49377 Vechta

SR-50 SR-50, Am Sillbruch 12 (Neubau), 49393 Lohne (Oldenburg)

Berechnungsergebnisse
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Lizenzierter Anwender:

I KOTT

KOTTER Consulting Engineers GmbH & Co. KG

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

André Raming / a.raming@koetter-consulting.com

Berechnet:

15.09.2022 08:32/3.5.587

Nord Z Breite Hohe Hohe Neigung
G.Gr.  des
Fensters

[m] [m] [m] [m] [°]

447.589 5.839.407 29,1 0,1 01 20 90,0
447.496 5.839.420 305 0,1 0,1 20 90,0
447.691 5.839.830 31,0 0,1 01 20 90,0
448.943 5.840.549 300 0,1 01 20 90,0
448.956 5.840.541 30,0 0,1 0,1 20 90,0
449.313 5.840.855 308 0,1 01 20 90,0
449393 5.840.664 309 0,1 0,1 20 90,0
449.831 5.840.770 31,2 0,1 01 20 90,0
449.885 5.840.780 325 0,1 01 20 90,0
449.850 5.840.729 31,8 0,1 0,1 20 90,0
449.890 5.840.737 31,4 0,1 01 20 90,0
450.376 5.839.096 378 0,1 01 20 90,0
447.454 5.840.258 29,8 0,1 0,1 20 90,0
449.923 5.839.566 31,7 0,1 01 20 90,0
449.532 5.840.337 31,3 0,1 01 20 90,0
449388 5.840.527 30,3 0,1 0,1 20 90,0
447.985 5.839.330 309 0,1 01 20 90,0

Ausrichtungsmodus

"Gewachshaus-Modus"
"Gewachshaus-Modus"
"Gewdchshaus-Modus"
"Gewéachshaus-Modus"
"Gewachshaus-Modus"
"Gewdchshaus-Modus"
"Gewachshaus-Modus"
"Gewachshaus-Modus"
"Gewéchshaus-Modus"
"Gewachshaus-Modus"
"Gewachshaus-Modus"
"Gewachshaus-Modus"
"Gewachshaus-Modus"
"Gewdchshaus-Modus"
"Gewachshaus-Modus"
"Gewachshaus-Modus"
"Gewachshaus-Modus"

Schattenrezeptor
astron. max. mogl. Beschattungsdauer
Nr. Name Stunden/Jahr  Schattentage/Jahr ~ Max.Schattendauer/Tag
[h/a] [d/a]
SR-01 SR-01, Weidenweg 2, 49377 Vechta 23:50 56 0:30
SR-02 SR-02, Weidenweg 3, 49377 Vechta 15:27 40 0:33
SR-03 SR-03, Plaggenweg 2, 49377 Vechta 0:00 0 0:00
SR-04 SR-04, Westmark 3a, 49377 Vechta 27:12 66 0:28
SR-05 SR-05, Koétterweg 2, 49377 Vechta 45:39 135 0:27
SR-05a SR-05a, Kotterweg 4, 49377 Vechta 39:40 123 0:26
SR-06 SR-06, Kétterweg 1, 49377 Vechta 34:14 115 0:25
SR-06a SR-06a, Kotterweg 1a, 49377 Vechta 31:35 107 0:25
SR-07 SR-07, Hagen-Ring-StraBe 46, 49377 Vechta 25:25 86 0:25
SR-07a SR-07a, Hagen-Ring-StraBe 46A (Neubau), 49377 Vechta 25:23 90 0:23
SR-08 SR-08, Stidmark 3, 49377 Vechta 77:16 160 0:41
SR-09 SR-09, Stidmark 2, 49377 Vechta 83:24 167 0:42
SR-10 SR-10, Stidmark 2a, 49377 Vechta 86:18 169 0:42
SR-11 SR-11, Siidmark 1, 49377 Vechta 54:50 122 0:37
SR-12 SR-12, Siebengestirn 16a, 49393 Lohne (Oldenburg) 39:04 88 0:41
SR-18 SR-18, Krimpenforter StraBe 22, 49393 Lohne (Oldenburg) 16:43 73 0:18
SR-19 SR-19, Krimpenforter StraBe 24, 49393 Lohne (Oldenburg) 15:54 73 0:17
SR-20 SR-20, Krimpenforter StraBe 26, 49393 Lohne (Oldenburg) 15:01 70 0:17
SR-21 SR-21, Am Sillbruch 10, 49393 Lohne (Oldenburg) 22:56 82 0:22
SR-22 SR-22, Am Sillbruch 21, 49393 Lohne (Oldenburg) 27:26 91 0:24
SR-23 SR-23, Am Sillbruch 15, 49393 Lohne (Oldenburg) 19:59 77 0:21
SR-24 SR-24, Am Sillbruch 13, 49393 Lohne (Oldenburg) 18:57 75 0:20
SR-25 SR-25, Am Sillbruch 11, 49393 Lohne (Oldenburg) 18:24 73 0:20
SR-26 SR-26, Am Sillbruch 11A, 49393 Lohne (Oldenburg) 18:28 74 0:20
SR-27 SR-27, Am Sillbruch 9, 49393 Lohne (Oldenburg) 18:01 74 0:20
SR-27a SR-27a, Am Sillbruch 9a, 49393 Lohne (Oldenburg) 17:37 71 0:19
SR-28 SR-28, Am Sillbruch 23, 49393 Lohne (Oldenburg) 34:21 102 0:28
SR-29 SR-29, Am Sillbruch 25, 49393 Lohne (Oldenburg) 44:08 115 0:34
SR-30 SR-30, Westmark 4, 49377 Vechta 47:06 117 0:35
SR-31 SR-31, Forsterweg 1, 49377 Vechta 19:18 71 0:25
SR-32 SR-32, Forsterweg 2, 49377 Vechta 17:08 72 0:24
SR-33 SR-33, Am Sillbruch 3A, 49393 Lohne (Oldenburg) 14:11 64 0:18
SR-34 SR-34, Am Sillbruch 3, 49393 Lohne (Oldenburg) 13:38 63 0:17
SR-35 SR-35, Am Sillbruch 1, 49393 Lohne (Oldenburg) 12:02 60 0:17
SR-36 SR-36, Kohlerweg 6, 49393 Lohne (Oldenburg) 14:10 59 0:24
SR-37 SR-37, Weidenweg 1A, 49377 Vechta 0:00 0 0:00
SR-38 SR-38, Weidenweg 1, 49377 Vechta 0:00 0 0:00
SR-39 SR-39, Siegeweg 3, 49377 Vechta 0:00 0 0:00
SR-40 SR-40, Plaggenweg 1, 49377 Vechta 0:00 0 0:00
SR-41 SR-41, Bussen Weg 3, 49377 Vechta 0:00 0 0:00
SR-42 SR-42, Bussen Weg 1, 49377 Vechta 0:00 0 0:00
(Fortsetzung nachste Seite)...
windPRO 3.5.587 by EMD International A/S, Tel. +45 69 16 48 50, d .com, wir dk

Augenhohe

(2vI)

0.Gr.
[m]
21
2,1
2,1
21
2,1
2,1
2,1
2,1
2,1
2,1
2,1
21
2,1
2,1
2,1
2,1
2,1
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Projekt: Lizenzierter Anwender:

R-2-2021-0491 WP am Standort Vechta KOTTER Consulting Engineers GmbH & Co. KG
Bonifatiusstr. 400
DE-48432 Rheine
+49 5971 9710-31
André Raming / a.raming@koetter-consulting.com
Berechnet:
15.09.2022 08:32/3.5.587

SHADOW - Hauptergebnis

Berechnung: Schattenwurfzeiten Vorbelastung

...(Fortsetzung von vorheriger Seite)
astron. max. mogl. Beschattungsdauer

Nr. Name Stunden/Jahr  Schattentage/Jahr  Max.Schattendauer/Tag
[h/a] [d/a]
SR-43 SR-43, Bussen Weg 2, 49377 Vechta 0:00 0 0:00
SR-44 SR-44, Bussen Weg 4, 49377 Vechta 0:00 0 0:00
SR-45 SR-45, Siebengestirn 15, 49393 Lohne (Oldenburg) 16:55 58 0:23
SR-46 SR-46, Bakumer StraBe 140a, 49393 Lohne (Oldenburg) 3:34 21 0:14
SR-47 SR-47, Krimpenforter Weg 18/20, 49377 Vechta 41:12 112 0:31
SR-48 SR-48, Westmark 2a, 49377 Vechta 16:30 54 0:21
SR-49 SR-49, Plaggenweg 4 (Neubau), 49377 Vechta 0:00 0 0:00
SR-50 SR-50, Am Sillbruch 12 (Neubau), 49393 Lohne (Oldenburg) 26:40 90 0:24

Gesamtdauer Beschattung an Rezeptoren pro WEA

Nr. Name Maximal
[h/a]

WEA 1 WEA 1, ENERCON E-115 3000 115.7 !O! NH: 149,0 m (Ges:206,9 m) (2) 230:48

WEA 2 WEA 2, ENERCON E-115 3000 115.7 !O! NH: 149,0 m (Ges:206,9 m) (1) 236:28

WEA 3 WEA 3, ENERCON E-92 2,3 MW 2350 92.0 !-! NH: 138,4 m (Ges:184,4 m) (1) 204:16

Summen in Rezeptortabelle und WEA-Tabelle konnen sich unterscheiden, da eine WEA gleichzeitig an zwei oder mehr Rezeptoren Beschattung verursachen kann und/oder ein Rezeptor gleichzeitig von
2zwei oder mehr WEA beschattet werden kann.

WindPRO 3.5.587 by EMD International A/S, Tel. +45 69 16 48 50, d com, dk 150020200113 WiNndPRO .
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Anlage B2: SHADOW-Karte mit Darstellung des Lageplanes und der Schattenaus-

breitung der Vorbelastung unterteilt in Minuten / Tag und Stunden / Jahr
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Projekt: Lizenzierter Anwender:

R-2-2021-0491 WP am Standort Vechta KOTTER Consulting Engineers GmbH & Co. KG
Bonifatiusstr. 400
DE-48432 Rheine
+49 5971 9710-31

André Raming / a.raming@koetter-consulting.com
Berechnet:

15.09.2022 08:32/3.5.587
SHADOW - Karte

Berechnung: Schattenwurfzeiten Vorbelastung

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

30 Minuten

Stunden/Jahr, Astron.max.mogl.

30,0 - <=550,0 Stunden

SR-39 @» X
SISR-42

ONR=TI T
SR-40
@ ) SR-03 /
@ < Ofl) ‘SR-38 SR-49
ISR-32 SR02 /
R SR-31 SR-48 /
SR-46
SR-04 o
& Carose
SR-36 @ SRL%SQ’SMR:OH
SR-08 )
(§ )) SR-07
@) TsSR-30 Xk O srR47
; SR-28 WEA 3 SR-11
5R'-SR-33SSR_24-:~n EP)
T 5k-2150"
WEA 2
SR-45
SSR-193
WEA 1 SR-12

/

Source: Excerpt from the geodata of the State, Office for Geoinformation and Lower Saxony state survey, © 2022 LGLN, dl-de/by-2-0, www.lgin.de

[ I e
250 500 750  1000m
Karte: DE Niedersachsen Webatlas , MaBstab 1:25.000, Mitte: UTM (north)-WGS84 Zone: 32 Ost: 448.680 Nord: 5.839.840
3K Existierende WEA ¢ Schattenrezeptor
Hohe der Schattenkarte: Hohenraster-Objekt: R-2-2020-0451_WP Vechtaer Mark Nord_EMDGrid_0.wpg (1)
Zeitschritt: 2 Minuten, Schrittweite: 3 Tag(e), Kartenauflosung: 10 m, Sichtbarkeit Auflésung: 5 m, Augenhohe: 1,5 m

WindPRO 3.5.587 by EMD International A/S, Tel. +45 69 16 48 50, d .com, dk 1500202002771 WindPRO w
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Anlage B3: SHADOW-Hauptergebnis mit Darstellung der Zusatzbelastung, Immissi-
onsorte SR-01 bis SR-50, Berechnungsergebnisse Stunden / Jahr,

Schattentage / Jahr und maximalen Stunden / Tag



Projekt:

R-2-2021-0491 WP am Standort Vechta

SHADOW - Hauptergebnis

Berechnung: Schattenwurfausbreitung Zusatzbelastung
Annahmen fiir Schattenwurfberechnung

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

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

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

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

den folgenden Annahmen:

Verwendete Hohenlinien: Hohenraster-Objekt: R-2-2020-0451_WP Vechtaer
Hindernisse in Berechnung verwendet

Rasterauflésung: 5,0 m

Alle Koordinatenangaben in:
UTM (north)-WGS84 Zone: 32

I KOTTER
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Lizenzierter Anwender:

KOTTER Consulting Engineers GmbH & Co. KG
Bonifatiusstr. 400

DE-48432 Rheine

+49 5971 9710-31

André Raming / a.raming@koetter-consulting.com
Berechnet:

15.09.2022 08:13/3.5.587

©
» @
@ SR-40  ~
® o SR-38 3RS
@R.32Q'(SR-02 &
sRag\ R il
A SR-04 (8
WEAS 05a
SR-36 — @s%)s @éﬁesf
@~ cp. 7 srR-45R
m@ﬁ SR29 SR-11
SR-335R-26R-22
SR-19; =7
i SR-12

~ Neve WEA

MaBstab 1:40.000
. 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 4 448.887 5.839.751 28,1 NORDEX N149/5.X 5700 ... Ja  NORDEX N149/5.X-5.700 5700 149,0 125,0 1.808 10,7
WEA5 448.698 5.840.013 28,9 ENERCON E-147 EP5E2 ... Ja  ENERCON E-147 EP5 E2-5.000 5.000 147,0 1264 1.968 15,5
Schattenrezeptor-Eingabe
Nr. Name Ost Nord Z Breite Hohe Hohe Neigung  Ausrichtungsmodus Augenhohe
0.Gr.  des (2v1)
Fensters 0.Gr.
[m] [m] [m] [m] © [m]
SR-01 SR-01, Weidenweg 2, 49377 Vechta 448.073 5.840.4%0 31,5 0,1 01 20 90,0 "Gewéchshaus-Modus" 21
SR-02 SR-02, Weidenweg 3, 49377 Vechta 448.281 5.840.451 29,3 0,1 01 20 90,0 "Gewéchshaus-Modus" 2,1
SR-03 SR-03, Plaggenweg 2, 49377 Vechta 449.389 5.840.595 324 0,1 01 20 90,0 "Gewédchshaus-Modus" 2,1
SR-04 SR-04, Westmark 3a, 49377 Vechta 449,315 5.840.143 31,7 0,1 0,1 20 90,0 "Gewachshaus-Modus" 2,1
SR-05 SR-05, Kétterweg 2, 49377 Vechta 449.945 5.839.851 31,9 0,1 0,1 20 90,0 "Gewéchshaus-Modus" 2,1
SR-05a SR-05a, Kétterweg 4, 49377 Vechta 449.919 5.839.956 29,8 0,1 0,1 20 90,0 "Gewédchshaus-Modus" 21
SR-06 SR-06, Kétterweg 1, 49377 Vechta 450.037 5.839.822 320 0,1 01 20 90,0 "Gewachshaus-Modus" 21
SR-06a SR-06a, Kotterweg 1a, 49377 Vechta 450.063 5.839.803 31,3 0,1 0,1 20 90,0 "Gewéchshaus-Modus" 2,1
SR-07 SR-07, Hagen-Ring-StraBe 46, 49377 Vechta 450.166 5.839.608 334 0,1 0,1 20 90,0 "Gewéchshaus-Modus" 21
SR-07a SR-07a, Hagen-Ring-StraBe 46A (Neubau), 49377 Vechta 450.166 5.839.759 32,4 0,1 0,1 20 90,0 "Gewéchshaus-Modus" 2,1
SR-08 SR-08, Siidmark 3, 49377 Vechta 449.600 5.839.713 31,9 0,1 0,1 20 90,0 "Gewachshaus-Modus" 2,1
SR-09 SR-09, Stidmark 2, 49377 Vechta 449.606 5.839.678 31,5 0,1 0,1 20 90,0 "Gewéchshaus-Modus" 21
SR-10 SR-10, Slidmark 2a, 49377 Vechta 449.598 5.839.665 31,3 0,1 0,1 20 90,0 "Gewachshaus-Modus" 21
SR-11 SR-11, Stidmark 1, 49377 Vechta 449.816 5.839.457 325 0,1 0,1 20 90,0 "Gewédchshaus-Modus" 2,1
SR-12 SR-12, Siebengestirn 16a, 49393 Lohne (Oldenburg) 450.102 5.838.953 37,0 0,1 0,1 20 90,0 "Gewdchshaus-Modus" 2,1
SR-18 SR-18, Krimpenforter StraBe 22, 49393 Lohne (Oldenburg) ~ 447.635 5.839.033 299 0,1 0,1 2,0 90,0 "Gewéchshaus-Modus" 2,1
SR-19 SR-19, Krimpenforter StraBe 24, 49393 Lohne (Oldenburg) ~ 447.615 5.839.040 296 0,1 0,1 20 90,0 "Gewédchshaus-Modus" 21
SR-20 SR-20, Krimpenforter StraBe 26, 49393 Lohne (Oldenburg) ~ 447.576 5.839.055 286 0,1 0,1 2,0 90,0 "Gewéchshaus-Modus" 2,1
SR-21 SR-21, Am Sillbruch 10, 49393 Lohne (Oldenburg) 447910 5.839.335 31,1 0,1 01 20 90,0 "Gewschshaus-Modus" 2,1
SR-22 SR-22, Am Sillbruch 21, 49393 Lohne (Oldenburg) 448.011 5.839.372 31,5 0,1 01 20 90,0 "Gewéchshaus-Modus" 21
SR-23 SR-23, Am Sillbruch 15, 49393 Lohne (Oldenburg) 447.844 5.839.380 320 0,1 01 20 90,0 "Gewéchshaus-Modus" 2,1
SR-24 SR-24, Am Sillbruch 13, 49393 Lohne (Oldenburg) 447.810 5.839.384 30,8 0,1 0,1 20 90,0 "Gewéchshaus-Modus" 2,1
SR-25 SR-25, Am Sillbruch 11, 49393 Lohne (Oldenburg) 447.794 5.839.382 30,6 0,1 0,1 20 90,0 "Gewéchshaus-Modus" 2,1
SR-26 SR-26, Am Sillbruch 11A, 49393 Lohne (Oldenburg) 447.794 5.839.401 30,1 0,1 01 20 90,0 "Gewéchshaus-Modus" 2,1
SR-27 SR-27, Am Sillbruch 9, 49393 Lohne (Oldenburg) 447.777 5.839.386 30,2 0,1 0,1 20 90,0 "Gewédchshaus-Modus" 2,1
SR-27a SR-27a, Am Sillbruch 9a, 49393 Lohne (Oldenburg) 447.767 5.839.392 29,7 0,1 0,1 20 90,0 "Gewachshaus-Modus" 21
SR-28 SR-28, Am Sillbruch 23, 49393 Lohne (Oldenburg) 448.141 5.839.458 29,0 0,1 0,1 20 90,0 "Gewéchshaus-Modus" 2,1
SR-29 SR-29, Am Sillbruch 25, 49393 Lohne (Oldenburg) 448.270 5.839.534 290 0,1 01 20 90,0 "Gewédchshaus-Modus" 21
SR-30 SR-30, Westmark 4, 49377 Vechta 448.304 5.839.556 289 0,1 0,1 20 90,0 "Gewachshaus-Modus" 21
SR-31 SR-31, Forsterweg 1, 49377 Vechta 447.953 5.840.333 30,4 0,1 0,1 20 90,0 "Gewéchshaus-Modus" 2,1
SR-32 SR-32, Forsterweg 2, 49377 Vechta 447.861 5.840.432 280 0,1 01 20 90,0 "Gewédchshaus-Modus" 21
SR-33 SR-33, Am Sillbruch 3A, 49393 Lohne (Oldenburg) 447.614 5.839.409 28,8 0,1 01 20 90,0 "Gewéchshaus-Modus" 2,1
SR-34 SR-34, Am Sillbruch 3, 49393 Lohne (Oldenburg) 447.589 5.839.407 29,1 0,1 01 20 90,0 "Gewachshaus-Modus" 21
(Fortsetzung nachste Seite)...
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Projekt:

R-2-2021-0491 WP am Standort Vechta

SHADOW - Hauptergebnis

Berechnung: Schattenwurfausbreitung Zusatzbelastung

...(Fortsetzung von vorheriger Seite)

Nr. Name Ost Nord
SR-35 SR-35, Am Sillbruch 1, 49393 Lohne (Oldenburg) 447.496 5.839.420
SR-36 SR-36, Kéhlerweg 6, 49393 Lohne (Oldenburg) 447.691 5.839.830
SR-37 SR-37, Weidenweg 1A, 49377 Vechta 448.943 5.840.549
SR-38 SR-38, Weidenweg 1, 49377 Vechta 448.956 5.840.541
SR-39 SR-39, Siegeweg 3, 49377 Vechta 449.313 5.840.855
SR-40 SR-40, Plaggenweg 1, 49377 Vechta 449.393 5.840.664
SR-41 SR-41, Bussen Weg 3, 49377 Vechta 449.831 5.840.770
SR-42 SR-42, Bussen Weg 1, 49377 Vechta 449.885 5.840.780
SR-43 SR-43, Bussen Weg 2, 49377 Vechta 449.850 5.840.729
SR-44 SR-44, Bussen Weg 4, 49377 Vechta 449.890 5.840.737
SR-45 SR-45, Siebengestirn 15, 49393 Lohne (Oldenburg) 450.376 5.839.096
SR-46 SR-46, Bakumer StraBe 140a, 49393 Lohne (Oldenburg) 447.454 5.840.258
SR-47 SR-47, Krimpenforter Weg 18/20, 49377 Vechta 449.923 5.839.566
SR-48 SR-48, Westmark 2a, 49377 Vechta 449,532 5.840.337
SR-49 SR-49, Plaggenweg 4 (Neubau), 49377 Vechta 449.388 5.840.527
SR-50 SR-50, Am Sillbruch 12 (Neubau), 49393 Lohne (Oldenburg) 447.985 5.839.330

Berechnungsergebnisse
Schattenrezeptor

Nr. Name

SR-01 SR-01, Weidenweg 2, 49377 Vechta
SR-02 SR-02, Weidenweg 3, 49377 Vechta
SR-03 SR-03, Plaggenweg 2, 49377 Vechta
SR-04 SR-04, Westmark 3a, 49377 Vechta
SR-05 SR-05, Kétterweg 2, 49377 Vechta
SR-05a SR-05a, Kétterweg 4, 49377 Vechta
SR-06 SR-06, Kétterweg 1, 49377 Vechta
SR-06a SR-06a, Kotterweg 1a, 49377 Vechta
SR-07 SR-07, Hagen-Ring-StraBe 46, 49377 Vechta
SR-07a SR-07a, Hagen-Ring-StraBe 46A (Neubau), 49377 Vechta
SR-08 SR-08, Siidmark 3, 49377 Vechta
SR-09 SR-09, Stidmark 2, 49377 Vechta
SR-10 SR-10, Siidmark 2a, 49377 Vechta
SR-11 SR-11, Stidmark 1, 49377 Vechta
SR-12 SR-12, Siebengestirn 16a, 49393 Lohne (Oldenburg)
SR-18 SR-18, Krimpenforter StraBe 22, 49393 Lohne (Oldenburg)
SR-19 SR-19, Krimpenforter StraBe 24, 49393 Lohne (Oldenburg)
SR-20 SR-20, Krimpenforter StraBe 26, 49393 Lohne (Oldenburg)
SR-21 SR-21, Am Sillbruch 10, 49393 Lohne (Oldenburg)
SR-22 SR-22, Am Sillbruch 21, 49393 Lohne (Oldenburg)
SR-23 SR-23, Am Sillbruch 15, 49393 Lohne (Oldenburg)
SR-24 SR-24, Am Sillbruch 13, 49393 Lohne (Oldenburg)
SR-25 SR-25, Am Sillbruch 11, 49393 Lohne (Oldenburg)
SR-26 SR-26, Am Sillbruch 11A, 49393 Lohne (Oldenburg)
SR-27 SR-27, Am Sillbruch 9, 49393 Lohne (Oldenburg)
SR-27a SR-27a, Am Sillbruch 9a, 49393 Lohne (Oldenburg)
SR-28 SR-28, Am Sillbruch 23, 49393 Lohne (Oldenburg)
SR-29 SR-29, Am Sillbruch 25, 49393 Lohne (Oldenburg)
SR-30 SR-30, Westmark 4, 49377 Vechta
SR-31 SR-31, Forsterweg 1, 49377 Vechta
SR-32 SR-32, Forsterweg 2, 49377 Vechta
SR-33 SR-33, Am Sillbruch 3A, 49393 Lohne (Oldenburg)
SR-34 SR-34, Am Sillbruch 3, 49393 Lohne (Oldenburg)
SR-35 SR-35, Am Sillbruch 1, 49393 Lohne (Oldenburg)
SR-36 SR-36, Kohlerweg 6, 49393 Lohne (Oldenburg)
SR-37 SR-37, Weidenweg 1A, 49377 Vechta
SR-38 SR-38, Weidenweg 1, 49377 Vechta
SR-39 SR-39, Siegeweg 3, 49377 Vechta
SR-40 SR-40, Plaggenweg 1, 49377 Vechta
SR-41 SR-41, Bussen Weg 3, 49377 Vechta
SR-42 SR-42, Bussen Weg 1, 49377 Vechta
SR-43 SR-43, Bussen Weg 2, 49377 Vechta

(Fortsetzung nachste Seite)...
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z

[m]
30,5
31,0
30,0
30,0
30,8
30,9
31,2
32,5
318
31,4
37,8
29,8
31,7
31,3
30,3
30,9

Lizenzierter Anwender:

I KOTT

KOTTER Consulting Engineers GmbH & Co. KG
Bonifatiusstr. 400
DE-48432 Rheine
+49 5971 9710-31
André Raming / a.raming@koetter-consulting.com

Berechnet:

15.09.2022 08:13/3.5.587

Breite Hohe

[m]
0,1
01
0,1
0,1
01
0,1
01
0,1
0,1
01
0,1
0,1
01
0,1
0,1
01

SRR RN RN R-N-N-N-N-N-R-N-N-]
[ I I N R I I .

Hohe Neigung

0.Gr.

[m]
2,0
2,0
2,0
2,0
2,0
2,0
2,0
2,0
2,0
2,0
2,0
2,0
2,0
2,0
2,0
2,0

des
Fensters
[°]
90,0
90,0
90,0
90,0
90,0
90,0
90,0
90,0
90,0
90,0
90,0
90,0
90,0
90,0
90,0
90,0

astron. max. mogl. Beschattungsdauer

Stunden/Jahr

[h/a]
53:44
92:44
57:57
118:08
28:33
29:08
23:42
22:47
19:23
18:37
72:00
74:17
78:26
53:38
20:10
24:44
24:51
22:18
35:23
50:30
26:45
30:28
31:36
35:30
33:53
36:04
66:12
87:28
95:09
47:21
37:20
44:04
43:23
33:06
33:48
83:50
87:55
33:13
49:28
36:59
33:03
35:28

.com, wir

Schattentage/Jahr

[d/a]
99
133
115
163
76
77
70
69
62
62
115
118
123
109
61
72
76
81
88
99
79
91
93
97
9%
99
104
110
112
88

114
117
109
85
94
96
66
104
108
107
112

Ausrichtungsmodus

"Gewachshaus-Modus"
"Gewachshaus-Modus"
"Gewdchshaus-Modus"
"Gewéachshaus-Modus"
"Gewachshaus-Modus"
"Gewdchshaus-Modus"
"Gewachshaus-Modus"
"Gewachshaus-Modus"
"Gewéchshaus-Modus"
"Gewachshaus-Modus"
"Gewachshaus-Modus"
"Gewachshaus-Modus"
"Gewachshaus-Modus"
"Gewdchshaus-Modus"
"Gewachshaus-Modus"
"Gewachshaus-Modus"

Max.Schattendauer/Tag

15.0020200:00/2  WindPRO ‘

[hyd]
0:46
0:57
0:39
0:59
0:32
0:32
0:30
0:29
0:27
0:27
0:56
0:59
1:03
0:52
0:28
0:26
0:25
0:25
0:34
0:38
0:32
0:31
0:31
0:31
0:31
0:30
0:45
0:55
0:58
0:48
0:44
0:30
0:29
0:27
0:34
1:01
1:10
0:35
0:37
0:27
0:26
0:27

Augenhohe

(2vI)

0.Gr.
[m]
21
2,1
2,1
21
2,1
2,1
2,1
2,1
2,1
2,1
2,1
21
2,1
2,1
2,1
2,1
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Projekt: Lizenzierter Anwender:

R-2-2021-0491 WP am Standort Vechta KOTTER Consulting Engineers GmbH & Co. KG
Bonifatiusstr. 400
DE-48432 Rheine
+49 5971 9710-31

André Raming / a.raming@koetter-consulting.com
Berechnet:

15.09.2022 08:13/3.5.587
SHADOW - Hauptergebnis
Berechnung: Schattenwurfausbreitung Zusatzbelastung

...(Fortsetzung von vorheriger Seite)
astron. max. mogl. Beschattungsdauer

Nr. Name Stunden/Jahr  Schattentage/Jahr  Max.Schattendauer/Tag
[h/a] [d/a]
SR-44 SR-44, Bussen Weg 4, 49377 Vechta 31:40 112 0:26
SR-45 SR-45, Siebengestirn 15, 49393 Lohne (Oldenburg) 14:49 57 0:25
SR-46 SR-46, Bakumer StraBe 140a, 49393 Lohne (Oldenburg) 18:13 60 0:27
SR-47 SR-47, Krimpenforter Weg 18/20, 49377 Vechta 33:45 78 0:36
SR-48 SR-48, Westmark 2a, 49377 Vechta 64:00 127 0:41
SR-49 SR-49, Plaggenweg 4 (Neubau), 49377 Vechta 69:27 128 0:40
SR-50 SR-50, Am Sillbruch 12 (Neubau), 49393 Lohne (Oldenburg) 47:34 92 0:37

Gesamtdauer Beschattung an Rezeptoren pro WEA

Nr. Name Maximal
[h/a]
WEA 4 NORDEX N149/5.X 5700 149.0 10! NH: 125,0 m (Ges:199,5 m) (7) 564:39

WEA 5 ENERCON E-147 EP5 E2 5000 147.0 10! NH: 126,4 m (Ges:199,9 m) (6) 588:18

Summen in Rezeptortabelle und WEA-Tabelle kdnnen sich unterscheiden, da eine WEA gleichzeitig an zwei oder mehr Rezeptoren Beschattung verursachen kann und/oder ein Rezeptor gleichzeitig von
2zwei oder mehr WEA beschattet werden kann.

windPRO 3.5.587 by EMD International A/S, Tel. +45 69 16 48 50, d com, dk 15.002020909/3  WiNdPRO '

l KOTT

CONSULTING ENGINEERS



IKﬁTTER

CONSULTING ENGINEERS

Seite 166 von 191 zum Bericht R-2-2021-0491.04

Anlage B4: SHADOW-Karte mit Darstellung des Lageplanes und der Schattenaus-
breitung der Zusatzbelastung unterteilt in Minuten / Tag und Stunden /
Jahr
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Projekt: Lizenzierter Anwender:

R-2-2021-0491 WP am Standort Vechta KOTTER Consulting Engineers GmbH & Co. KG
Bonifatiusstr. 400
DE-48432 Rheine
+49 5971 9710-31

André Raming / a.raming@koetter-consulting.com
Berechnet:

15.09.2022 08:13/3.5.587
SHADOW - Karte
Berechnung: Schattenwurfausbreitung Zusatzbelastung

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

0 Minuten
30 Minuten
Stunden/Jahr, Astron.max.magl.

0,1 - <30,0 Stunden
30,0 - <=900,0 Stunden

SR-39

S @smz
SESR44
SR40
SR-03

O “5R-38 SR49
Q) e @
SR-02
31 R4S
SR46,,
SR04
WEA 5 SR-052
® @A
SR-36 * S5R-062
SR-072
WEA 4 SR-08 g
/ SR-10 3
SR07
G SR47
O SR-20'27
O @ /\/@ SR-28 sl
SR
R34 SSRsr23) sr22
3 SR-iSR-50
% / S SR45

SR12

/

/
Source: Excerpt from the geodata of the State Office for Geoinformation and Lower Saxony state survey, ©.2022 LGLN, di-de/by-2-0, www.lgin.de

[ I e
250 500 750  1000m
Karte: DE Niedersachsen Webatlas , MaBstab 1:25.000, Mitte: UTM (north)-WGS84 Zone: 32 Ost: 448.698 Nord: 5.840.013
A Neue WEA & Schattenrezeptor
Hohe der Schattenkarte: Hohenraster-Objekt: R-2-2020-0451_WP Vechtaer Mark Nord_EMDGrid_0.wpg (1)
Zeitschritt: 2 Minuten, Schrittweite: 3 Tag(e), Kartenauflosung: 10 m, Sichtbarkeit Auflésung: 5 m, Augenhohe: 1,5 m

WindPRO 3.5.587 by EMD International A/S, Tel. +45 69 16 48 50, d .com, dk 1500202003371 WindPRO w
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Anlage C: Bilder der untersuchten Immissionsorte
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Bild 1: Schattenrezeptor SR-01

Bild 2: Schattenrezeptor SR-02
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Bild 3: Schattenrezeptor SR-03

Bild 4: Schattenrezeptor SR-04
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Bild 5: Schattenrezeptor SR-05

Bild 6: Schattenrezeptor SR-05a
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Bild 7: Schattenrezeptor SR-06

Bild 8: Schattenrezeptor SR-06a
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Bild 9: Schattenrezeptor SR-07

Goégle Earth

Bild 10: Schattenrezeptor SR-07a (Neubau), © GoogleEarth 2022
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Bild 11: Schattenrezeptor SR-08

Pt
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Bild 12: Schattenrezeptor SR-09 und SR-10
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Bild 13:
Schattenrezeptor SR-11
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Bild 14:
: Schattenrezeptor SR-12
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Bild 15: Schattenrezeptor SR-18

Bild 16: Schattenrezeptor SR-19
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Bild 17: Schattenrezeptor SR-20

Bild 18: Schattenrezeptor SR-21
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Bild 19: Schattenrezeptor SR-22

Bild 20: Schattenrezeptor SR-23
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Bild 21: Schattenrezeptor SR-24

Bild 22: Schattenrezeptor SR-25 und SR-26
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Schattenrezeptor SR

Bild 23

Schattenrezeptor SR-27a

Bild 24
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Bild 25: Schattenrezeptor SR-28

Google Earth’ 2 ‘:ﬂﬁ

Bild 26: Schattenrezeptor SR-29 und SR-30, © GoogleEarth 2022
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Bild 27: Schattenrezeptor SR-30

Bild 28: Schattenrezeptor SR-31
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Bild 29: Schattenrezeptor SR-32

Bild 30: Schattenrezeptor SR-33 und SR-34
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Bild 31: Schattenrezeptor SR-35

Bild 32: Schattenrezeptor SR-36
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Bild 33: Schattenrezeptor SR-37 und SR-38

Bild 34: Schattenrezeptor SR-39
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Bild 35: Schattenrezeptor SR-40

Bild 36: Schattenrezeptor SR-41
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Bild 37: Schattenrezeptor SR-42

Bild 38: Schattenrezeptor SR-43
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Bild 39: Schattenrezeptor SR-44

Bild 40: Schattenrezeptor SR-45
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Bild 41: Schattenrezeptor SR-46

Bild 42: Schattenrezeptor SR-47, © GoogleEarth 2022
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Bild 43: Schattenrezeptor SR-48

Bild 44: Schattenrezeptor SR-49
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Bild 45: Schattenrezeptor SR-50



