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1 Zusammenfassung

Die Windpark Luxem GmbH & Co. KG plant die Errichtung von 8 neuen Windenergieanlagen
(WEA) des Typs Enercon E-138 EP3 mit einer Nabenhdhe von 130 m bzw. 160 m im Wind-
park Nachtsheim-Luxem in Rheinland-Pfalz. Im benachbarten Windpark Kurrenberg werden
bereits 5 WEA vom Typ Enercon E-101 3,05 MW betrieben. Darlber hinaus befinden sich
Ostlich im Windpark Reudelsterz sowie stiddstlich im Windpark Weiler insgesamt finf weitere
WEA vom Typ Nordex N131, die bereits genehmigt jedoch noch nicht errichtet wurden.

Fur die Genehmigung der geplanten WEA wird ein Nachweis gefordert, dass durch den zu
erwartenden Schattenwurf der geplanten WEA die Anforderungen der WEA-Schattenwurf-
Hinweise des Landerausschusses fir Immissionsschutz /4/ bei den nachstgelegenen Wohn-
hausern eingehalten werden.

Insgesamt wurden fur die Berechnung der astronomisch maximal moglichen Beschattungs-
dauer 10 Immissionsorte in der Umgebung des Windparks Nachtsheim-Luxem festgesetzt.
Die Berechnungsergebnisse sind detailliert in Abschnitt 8.2 des Berichtes dargestellt.

Die Berechnungen ergaben, dass an den Immissionsorten 10 A bis 10 B, 10 G bis IO H und
IO J die zulassige Beschattungsdauer pro Jahr berschritten wird. Hier missen die geplan-
ten WEA so abgeschaltet werden, dass an den Immissionsorten O A bis 10 B, 10 G bis IO H
und 10 J sowie an den benachbarten Wohnhéausern die zulassige Beschattungsdauer von
30 Stunden pro Jahr unter Berucksichtigung der Vorbelastung eingehalten wird.

Weiterhin ergaben die Berechnungen, dass die zulassige Beschattungsdauer pro Tag an
den Immissionsorten IO C und 10 H Uberschritten wird. Die geplanten WEA mussen so ab-
geschaltet werden, dass an den Immissionsorten 10 C und IO H sowie an den
benachbarten Wohnh&usern die zulassige Beschattungsdauer von 30 Minuten pro Tag
unter Berucksichtigung der Vorbelastung eingehalten wird.

Einzelheiten zu den betreffenden Kalendertagen und den Beschattungsanteilen der geplan-
ten WEA sind den tabellarischen Beschattungskalendern in den Anlagen 2 bis 4 zu
entnehmen. Hinweise flr den Einbau einer Abschaltvorrichtung werden in Abschnitt 9 gege-
ben.
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2 Ausgangslage und Zielsetzung

Die Windpark Luxem GmbH & Co. KG plant die Errichtung von 8 neuen Windenergieanlagen
(WEA) des Typs Enercon E-138 EP 3 mit einer Nabenhéhe von 130 m bzw. 160 m im Wind-
park Nachtsheim-Luxem in Rheinland Pfalz. Im benachbarten Windpark Kurrenberg werden
bereits 5 WEA vom Typ Enercon E-101 3,05 MW betrieben. Darlber hinaus befinden sich
Ostlich im Windpark Reudelsterz sowie siddstlich im Windpark Weiler insgesamt funf weitere
WEA vom Typ Nordex N131, die bereits genehmigt jedoch noch nicht errichtet wurden. Fr
die Genehmigung der geplanten WEA wird ein Nachweis gefordert, dass durch den zu er-
wartenden Schattenwurf der geplanten WEA die Anforderungen der WEA-Schattenwurf-
Hinweise des Landerausschusses fur Immissionsschutz /4/ bei den nachstgelegenen Wohn-
hausern eingehalten werden.

3 Angewandte Vorschriften, Normen, Richtlinien

Grundlage fur die Ausarbeitung sind u. a. die folgenden Vorschriften und Richtlinien:

/1/ Bundes-Immissionsschutzgesetz (BImSchG), 1. Gesetz zum Schutz vor schadlichen
Umwelteinwirkungen durch Luftverunreinigungen, Gerausche, Erschitterungen und
ahnliche Vorgange, Fassung vom 26.09.2002, Bundesgesetzblatt | S. 3830, 2002,

12/ VDI 3789 Blatt 2: Umweltmeteorologie — Wechselwirkungen zwischen Atmosphare
und Oberflachen, Berechnung der kurz- und langwelligen Strahlung, Dusseldorf,
10/1994,

13/ DIN 5034-2: Tageslicht in Innenraumen — Grundlagen, Beuth-Verlag, 02/1985.

Weitere verwendete Unterlagen:

/4/  Landerausschuss fur Immissionsschutz: Hinweise zur Ermittlung und Beurteilung der
optischen Immissionen von Windenergieanlagen, Beschlisse der 103. Sitzung des
LAl vom Mai 2002,

/5/ Freund, Hans-Dieter: Einflusse der Lufttribung, der Sonnenausdehnung und der Flu-
gelform auf den Schattenwurf von Windenergieanlagen, Forschungsbericht zur
Umwelttechnik, FH Kiel, Januar 2002,

/6/  Freund, Hans-Dieter: Die Reichweite des Schattenwurfs von Windkraftanlagen, Um-
weltforschungsdatenbank UFORDAT, Juni 1999,

71 J. Pohl, F. Faul, R. Mausfeld: Belastigung durch periodischen Schattenwurf von Wind-
energieanlagen, Feldstudie, Institut fir Psychologie der Christian-Albrechts-Universitat
zu Kiel, 31.07.1999,

/8/ J. Pohl, F. Faul, R. Mausfeld: Belastigung durch periodischen Schattenwurf von Wind-
energieanlagen, Laborstudie, Institut fir Psychologie der Christian-Albrechts-
Universitat zu Kiel, 15.05.2000.
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4  Ortliche Gegebenheiten

Die Standorte fur die geplanten WEA befinden sich westlich der Ortschaft Luxem und 6stlich
der Ortschaft Nachtsheim. Die geplanten WEA befinden sich des Weiteren sidlich der Bun-
desstralle B410. Nordlich des geplanten Windparks befindet sich auf3erdem die Ortschaft
Virneburg. Die geplanten Standorte der WEA befinden sich zum Teil in einem bewaldeten
Gebiet. Das Gelande weist relevante Hohenunterschiede auf, die im Rahmen der Berech-
nungen durch ein digitales Héhenmodell beriicksichtigt wurden. Einen genauen Uberblick
uber die ortlichen Gegebenheiten vermittelt der Lageplan im Anhang des Berichtes.

5 Grundlagen zur Beurteilung der optischen Immissionen

Gemal den Hinweisen zur Ermittlung und Beurteilung der optischen Immissionen von Wind-
energieanlagen des Landerausschusses fur Immissionsschutz /4/ ist flir die malgeblichen
Immissionsorte eine Bezugshohe von 2 m Uber Erdboden zu bericksichtigen. Unter Nr. 4.1,
Auflagen und Minderungsmalinahmen, Schattenwurf /4/ wird weiterhin darauf hingewiesen,
dass bei der Festlegung der genauen Abschaltzeiten die raumliche Ausdehnung am Immis-
sionsort (z. B. Fenster- oder Balkonflache) zu bertcksichtigen ist. Bei Innenrdumen ist die
Bezugshohe die Fenstermitte. Bei Aulienflachen betragt die Bezugshéhe 2 m iber Boden.

Malfigebliche Immissionsorte im Sinne der WEA-Schattenwurf-Hinweise /4/ sind

a) schutzwirdige Raume, die als
e Wohnraume, einschlieRlich Wohndielen
e Schlafraume, einschlieBlich Ubernachtungsraume in Beherbergungsstatten und Bet-
tenraume in Krankenhausern und Sanatorien
¢ Unterrichtsraume in Schulen, Hochschulen und ahnlichen Einrichtungen
e Bilrordume, Praxisrdume, Arbeitsrdume, Schulungsraume und ahnliche Arbeitsraume
genutzt werden.

Direkt an Gebauden beginnende Aufienflachen (z. B. Terrassen und Balkone) sind schutz-
wurdigen Raumen tagsuber zwischen 6.00 — 22.00 Uhr gleichgestellt.

b) unbebaute Flachen in einer Bezugshdhe von 2 m Gber Grund an dem am starksten be-
troffenen Rand der Flachen, auf denen nach Bau- und Planungsrecht Gebaude mit

schutzwirdigen Raumen zulassig sind.

Die Immissionsrichtwerte der WEA-Schattenwurf-Hinweise /4/ fir die astronomisch maximal
mogliche Beschattungsdauer betragen:

e 30 Stunden pro Kalenderjahr und
e 30 Minuten pro Tag.
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6 Immissionsorte

Unter Bertcksichtigung der ortlichen Gegebenheiten wurden folgende maf3gebliche Immissi-
onsorte fur die Beurteilung der optischen Immissionen, verursacht durch das geplante
Vorhaben, festgesetzt:

Tabellel Immissionsorte

Koordinaten ETRS 1989, UTM, Zone32
Immissionsort | Lage / Adresse
Rechtswert in m Hochwert in m

I0A Im Suhr 8, 56729 Luxem 365.104 5.575.746
0B Lerchenweg 2, 56729 Nachtsheim 362.390 5.575.650
I0C Am Regensbusch 2, 26729 Hirten 365.118 5.577.245
IOD Bundesstralle 1, 26729 Hirten 365.312 5.577.109
IOE Obere Dorfstralle 19, 26729 Hirten 365.562 5.576.804
IOF Virneburger Weg 3, 26729 Hirten 365.613 5.576.604
I0G Birkenhof, 56729 Luxem 364.858 5.576.231
IOH Im Vogelsang, 56729 Luxem* 365.067 5.576.024
101 Nitzblick 11, 56729 Virneburg 362.946 5.578.178
10J Birkenweg 3, 56729 Nachtsheim 362.079 5.576.019

*) keine Hausnummer vorhanden

Fir alle Immissionsorte wurde eine Hohe von 2 m tber GOK angesetzt. Bei den Berech-
nungen wurde fur die Rezeptoren der so genannte ,Gewachshaus-Modus® berticksichtigt,
womit die Schattenrezeptoren Beschattungen aus allen Richtungen empfangen. Dadurch
sind die Rezeptoren unabhangig von der tatsachlichen Ausrichtung der Fenster.

In der Schattenkarte der Anlage 3 sind die durch die geplanten WEA astronomisch maximal
moglichen Beschattungsdauern flachendeckend dargestellt. Anhand dieser Karte wurden die
Wohnhauser innerhalb, bzw. in unmittelbarer Nahe der Einwirkungsbereiche als mafigebli-
che Immissionsorte eingestuft. Bei einer Ansammlung von mehreren Wohnhausern wurden
exemplarisch Immissionsorte gewahlt, um die Datenmenge zu begrenzen.
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7 Windenergieanlagen

7.1 Vorbelastung

Die den Berechnungen zu Grunde gelegten Windenergieanlagen fir die Vorbelastung sind
mit ihren Koordinaten in Anlage 2 des Berichtes dargestellt. Die Lage der Standorte kann
auch dem Lageplan in Anlage 1 entnommen werden. In der folgenden Tabelle sind die flr
die Schattenwurfberechnungen verwendeten Eingabeparameter der relevanten Windener-
gieanlagen eingetragen:

Tabelle 2 Eingabeparameter fir die vorhandenen und im Verfahren befindlichen WEA

Anlage Rotor-g Nabenhdhe I\;Zﬂ?;f gB(I)a;c/it i;fae dti)uesi
“Eﬂrxrcon E-101 3,05 101 m 149 m 472 m 179'm
Nordex N131/3000 131 m 114 m 3,94 m 1,13 m
Nordex N131/3300 131 m 134 m 3,94 m 1,13 m
Nordex N131/3300 131 m 164 m 3,94 m 1,13 m

Die Blatttiefen der vorhandenen Windenergieanlagen stammen aus der Datenbank der Be-
rechnungssoftware WindPRO. Aus der mittleren Blatttiefe ermittelt die Software den
relevanten Beschattungsbereich der Windenergieanlagen.

7.2 Zusatzbelastung

Die den Berechnungen zu Grunde gelegten Windenergieanlagen fir die Zusatzbelastung
sind mit ihren Koordinaten in Anlage 3 des Berichtes dargestellt. Die Lage der Windenergie-
anlagen kann auch dem Lageplan in Anlage 1 entnhommen werden. In der folgenden Tabelle
sind die fur die Schattenwurfberechnungen verwendeten Eingabeparameter der Windener-
gieanlagen eingetragen:

Tabelle 3 Eingabeparameter fur die geplanten Windenergieanlagen

.. Maximale Blatttiefe bei
Anlage Rotor-g Nabenhoéhe Blattticfe 90 % Radius
Enercon E-138 EP3 138,25 m 130 m/160 m 3,96 m 1,02 m

Die Blatttiefen der geplanten Windenergieanlagen stammen aus der Datenbank der Berech-
nungssoftware WindPRO. Aus der mittleren Blatttiefe ermittelt die Software den relevanten
Beschattungsbereich der Windenergieanlagen.
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7.3 Abstande zwischen WEA und Immissionsorten

In der folgenden Tabelle sind die Abstédnde zwischen Immissionsort und der Nabe der WEA
aufgeflhrt:

Tabelle 4 Abstande zwischen Immissionsort und Nabe der WEA fiir WEA LU1 bis LU4 und

NH1 bis NH4

Immis- Abstand zwischen 10 und Nabe der WEA in m

sionsort | | 1 LU 2 LU 3 LU 4 NH 1 NH 2 NH 3 NH 4
IOA 1939 1599 1509 1244 2441 2097 1691 1769
0B 1812 1633 1355 1953 1376 1195 1494 1120
loC 1536 1553 1850 2515 2193 2071 2783 2640
10D 1710 1677 1934 2471 2368 2216 2779 2671
IOE 1962 1850 2032 2341 2611 2408 2710 2663
IOF 2039 1884 2024 2214 2676 2446 2610 2593
I0G 1458 1180 1219 1485 2019 1720 1812 1759
IO H 1745 1444 1427 1423 2289 1971 1820 1836
(o) 1402 1826 2182 3504 1301 1658 3383 2994
10J 1818 1754 1583 2391 1250 1219 1956 1562

8 Ermittlung und Beurteilung der Schattenwurfimmissionen

8.1 Berechnungsmodell

Die Berechnungen der Schattenwurfimmissionen wurden mit dem Programm WindPRO,
Modul SHADOW, in der Version 3.2.744 SP4 fir das Referenzjahr 2020 durchgefuhrt. Zur
Ermittlung der Schattenwurfimmissionen wird vom Berechnungsprogramm ein Modell ver-
wendet, bei dem die Sonne als punktférmige Quelle und die von den Rotorblattern
uberstrichene Flache als Kreisflache definiert ist. Weitere mal3gebliche Berechnungsparame-
ter sind die Nabenhohe und der Rotordurchmesser der WEA sowie die Koordinaten inkl. der
geografischen Hoéhe der WEA und der Immissionspunkte, an denen Schattenrezeptoren an-
geordnet sind. Der Tages- und Jahresverlauf der Sonne wird vom Programm unter
Einbeziehung der Erdrotation, der Neigung der Erdachse, der elliptischen Laufbahn der Er-
de, der geographischen und =zeitlichen Daten des Standortes und der geringflgig
unterschiedlichen Dauer eines Tages simuliert. Der Gang des Schattens jedes WEA-Rotors
wird in 1 Minuten-Schritten Gber ein Jahr berechnet. Sobald einer der Schattenrezeptoren
innerhalb eines Rotorschattens liegt, wird die Zeitdauer dieses Ergebnisses gespeichert.
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Das Gebiet um eine WEA, in dem eine relevante Beschattung auftreten kann, wird als Be-
schattungsbereich  der  Windenergieanlage  bezeichnet.  Zur  Ermittlung  des
Beschattungsbereiches wird das sogenannte 20 %-Verdeckungskriterium herangezogen.
Dabei ergibt sich der zu prifende Bereich aus dem Abstand zur WEA, in welchem die Son-
nenflache gerade zu 20 % durch ein Rotorblatt verdeckt wird. Da die Blatttiefe nicht Gber den
gesamten Fligel konstant ist, sondern zur Rotorblattspitze hin abnimmt, wird ersatzweise ein
rechteckiges Rotorblatt mit folgender mittlerer Blatttiefe ermittelt:

Mittlere Blatttiefe = 2 * (max. Blatttiefe + min. Blatttiefe bei 90 % Radius)

Innerhalb der Berechnungen wird der astronomisch maximal mogliche Schattenwurf ermit-
telt. Vorausgesetzt wird standiger Sonnenschein bei allzeit wolkenfreiem Himmel, sowie ein
permanenter Betrieb der WEA (100 % Verflugbarkeit). Die Rotorflache steht zudem immer
senkrecht zur Sonneneinfallsrichtung, die tatsachlich auftretende Windrichtung bleibt somit
unbericksichtigt.

8.2 Ergebnisse und Beurteilung

Unter Berucksichtigung der in Abschnitt 7 dargestellten Emissionsansatze berechnen sich
folgende Beschattungsdauern, verursacht durch die Vorbelastung (VB), Zusatzbelastung
(ZB) und Gesamtbelastung (GB):

Tabelle 5 berechnete Beschattungsdauer in Stunden pro Jahr (aufgerundet)

o berechnete Beschattungsdauer in Stunden pro zulssige astronomisch maximal
Lr:tmlssmns- Jelis mogliche Beschattungsdauer in
VB ZB GB Stunden pro Jahr
10 A 3 59 61 30
0B 0 41 41 30
I0C 3 16 18 30
IOD 6 7 12 30
IO E 12 0 12 30
IOF 15 0 15 30
160G 0 43 43 30
IOH 6 25 31 30
(o) 0 16 16 30
10J 0 46 46 30

Fettdruck: Uberschreitung der zulassigen Beschattungsdauer
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Tabelle 6 berechnete Beschattungsdauer in Minuten pro Tag

Immissions- berechnete Beschattungsdauer in Minuten pro Tag zul.?is.sige astronomisch maximgl

ort VB 7B GB mogllchlt\a/l.Beschattungsdauer in
inuten pro Tag

IO A 12 o8 29 -~

IOB 0 29 29 -

I0C 10 21 31 -

IOD 13 20 28 -~

IOE 16 0 16 -

IOF 21 0 1 -~

I0G 0 08 28 -

IOH 12 o4 3t -

01 0 o4 " -~

10J 0 08 28 -~

Fettdruck: Uberschreitung der zuléssigen Beschattungsdauer

Die Berechnungen ergaben, dass die maximal zulassige Beschattungsdauer pro Jahr an den
Immissionsorten 10 A bis 10 B, 10 G bis 10 H und 10 J tberschritten wird. Die Uberschrei-
tungen resultieren aus der Zusatzbelastung. Weiterhin ergaben die Berechnungen, dass die
maximal zuldssige Beschattungsdauer von 30 Minuten pro Tag (0 bis 24 Uhr) an den Immis-
sionsorten 10 C und IO H Uberschritten wird. Die Uberschreitungen resultieren ebenfalls aus
der Zusatzbelastung.

Gemal den WEA-Schattenwurf-Hinweisen /4/ sind direkt an Gebduden beginnende Aullen-
flachen (z. B. Terrassen und Balkone) schutzwirdigen Raume tagsiber zwischen 6 - 22 Uhr
gleichgestellt. Im hausnahen Auflenbereich sind in der Regel keine schattenwurfrelevanten
Unterschiede im Vergleich mit den in Tabelle 5 und Tabelle 6 berechneten Werten zu erwar-
ten. Auf eine gesonderte Betrachtung wurde daher verzichtet.

8.3 Qualitat der Ergebnisse

Das Berechnungsverfahren der WEA-Schattenwurf-Hinweise /4/ legt generell die fur den
Schattenwurf gunstige Mitwindsituation (Wind weht von der Sonne zum Immissionsort) zu
Grunde. Es wird eine minimale relevante Sonnenhdéhe von 3° angenommen. Niedrigere
Sonnenstande gehen nicht in die Berechnung ein, da in diesem Fall selbst an klaren Tagen
aufgrund der Tribung des Himmels kein relevanter Schattenwurf existiert. Ferner werden
Einfliusse der Lufttribung, der Sonnenausdehnung und der Fligelform /5/ nicht berucksich-
tigt. Die Berechnungen beinhalten damit nach sachversténdiger Erfahrung ausreichend
Sicherheit.
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9 Vorschlage zu Minderungsmafl3inahmen

An den Immissionsorten 10 A bis 10 B, IO G bis IO H und 10 J wird die zulassige Beschat-
tungsdauer pro Jahr tberschritten. Hier missen die geplanten WEA so abgeschaltet werden,
dass an den Immissionsorten IO A bis 10 B, 10 G bis IO H und 10 J sowie an den benach-
barten Wohnhausern die zulassige Beschattungsdauer von 30 Stunden pro Jahr unter
Berlcksichtigung der Vorbelastung eingehalten wird.

Die zulassige Beschattungsdauer pro Tag wird an den Immissionsorten IO C und 10 H Uber-
schritten. Die geplanten WEA missen so abgeschaltet werden, dass an den
Immissionsorten 10 C und IO H sowie an den benachbarten Wohnhausern die zulassige
Beschattungsdauer von 30 Minuten pro Tag unter Berucksichtigung der Vorbelastung einge-
halten wird. Einzelheiten zu den betreffenden Kalendertagen und den Beschattungsanteilen
der geplanten WEA sind dem tabellarischen Beschattungskalender in den Anlagen 2 bis 4 zu
entnehmen.

Gemal den WEA-Schattenwurf-Hinweisen /4/ tritt Schattenwurf erst bei Bestrahlungs-
starken von mehr als 120 W/m? auf. Daher sollte die Abschaltvorrichtung mit einer Messung
der tatsachlichen Bestrahlungsstarke gekoppelt werden. Sofern eine Abschaltautomatik ein-
gesetzt wird, die meteorologische Parameter (z. B. die Intensitat des Sonnenlichtes)
bertcksichtigt, muss die tatsdchliche Beschattungsdauer an jedem Immissionsort auf maxi-
mal 8 Stunden pro Kalenderjahr begrenzt werden.

Hinweis

Bei der Festlegung der genauen Abschaltzeiten ist die raumliche Ausdehnung am jeweiligen
Immissionsort (z. B. Fenster- oder Balkonflache) zu bericksichtigen. Bei Innenrdumen ist die
Bezugshdhe die Mitte des Fensters, auf AuRenflachen betragt sie 2 m dber Oberkante der
schutzbedurftigen Flache.

Prufer: Verfasser:

Dipl.-Ing. (FH) Jurgen Hunerberg B. Eng. Bjorn Klefeker
(Geschaftsflhrer / Messstellenleiter) (Sachverstandiger)
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Lageplan mit Immissionsorten und Windenergieanlagen
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Anlage 2

Berechnungsergebnisse Vorbelastung
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Beschreibung:

Windpark Nachtsheim-Luxem

NS

Schattenwurfgutachten fur die Errichtung und den Betrieb von 8 neuen Windenergieanlagen im

Lizenzierter Anwender:

T&H Ingenieure GmbH
Bremerhavener Heerstrale 10
DE-28717 Bremen

+49 (0) 421 79 400 600

klefeker / klefeker@th-ingenieure.de

Berechnet:

30.01.2020 11:44/3.2.744

(SHADOW - Hauptergebnis
\Berechnung: Vorbelastung Stunden

J\.

(Voraussetzungen fiir Berechnung des Schattenwurfs

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

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

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

Eine WEA wird nicht bericksichtigt, wenn sie von keinem Teil der
Rezeptorflache aus sichtbar ist. Die Sichtbarkeitsberechnung basiert auf
den folgenden Annahmen:

Hindernisse in Berechnung verwendet
Berechnungshohe 0.Gr. fur Karte: 1,5 m
Rasterauflésung: 10,0 m

Alle Koordinatenangaben in:
UTM (north)-ETRS89 Zone: 32

\(Fortsetzung néchste Seite)...

Verwendete Hohenlinien: Hohenlinien: CONTOURLINE_ONLINEDATA_1.wpo (2)

WEA
WEA-Typ
Ost Nord Z Beschreibung Aktuell Hersteller Typ Nenn-
leistung
[m] [kw]
1 367.476 5.577.119 477,1 WEA K1 Ja ENERCON E-101-3.050 3.050
2 367.070 5.576.885 457,1 WEA K2 Ja ENERCON E-101-3.050 3.050
3 367.685 5.576.818 451,1 WEA K3 Ja ENERCON E-101-3.050 3.050
4 367.068 5.576.424 438,0 WEA K4 Ja ENERCON E-101-3.050 3.050
5 367.761 5.576.390 453,7 WEA K5 Ja ENERCON E-101-3.050 3.050
6 370.293 5.575.869 428,5 WEA R1 Ja NORDEX N131/3000-3.000 3.000
7 369.911 5.575.536 419,5 WEA R2 Ja NORDEX N131/3000-3.000 3.000
8 370.321 5.575.447 426,6 WEA R3 Ja NORDEX N131/3000-3.000 3.000
9 367.676 5.574.234 393,9 WEA W1 Ja NORDEX N131/3300 DE-3.300 3.300
10 367.282 5.573.584 386,1 WEA W2 Ja NORDEX N131/3300 DE-3.300 3.300
Schattenrezeptor-Eingabe
Nr. Name Ost Nord Z  Breite HOhe Hohe Neigung des Ausrichtungsmodus
0.Gr.  Fensters
[m] [m] [m] [m] [°]
AIOA 365.104 5.575.746 442,2 1,0 1,0 2,0 90,0 "Gewachshaus-Modus"
BIOB 362.390 5.575.650 480,0 1,0 10 2,0 90,0 "Gewéachshaus-Modus"
CIOC 365.118 5.577.245 4900 1,0 1,0 2,0 90,0 "Gewéachshaus-Modus"
DIOD 365.312 5577.109 488,1 10 10 2,0 90,0 "Gewachshaus-Modus"
EIOE 365.562 5576.804 472,6 1,0 10 2,0 90,0 "Gewéachshaus-Modus"
FIOF 365.613 5.576.604 4658 10 1,0 2,0 90,0 "Gewéchshaus-Modus"
GIOG 364.858 5.576.231 466,4 10 10 2,0 90,0 "Gewéchshaus-Modus"
HIOH 365.067 5.576.024 450,0 1,0 10 2,0 90,0 "Gewéchshaus-Modus"
1101 362.946 5.578.178 4284 10 10 2,0 90,0 "Gewéchshaus-Modus"
J10J 362.079 5.576.019 4810 10 10 2,0 90,0 "Gewéachshaus-Modus"
Berechnungsergebnisse
Schattenrezeptor
astron. max. mogl. Beschattungsdauer
Nr. Name Stunden/Jahr Schattentage/Jahr Max.Schattendauer/Tag
[h/a] [d/a] [h/d]
AIOA 2:39 20 0:12
B10B 0:00 0 0:00
clocC 2:08 23 0:10

Rotor-
durch-
messer
[m]
101,0
101,0
101,0
101,0
101,0
131,0
131,0
131,0
131,0
131,0

Augenhohe (ZVI) u.Gr.

Nabenhdhe

[m]

[m]
3,0
3,0
3,0
3,0
3,0
3,0
3,0
3,0
3,0
3,0

149,0
149,0
149,0
149,0
149,0
114,0
114,0
114,0
164,0
134,0

Schattendaten

Beschatt.-  U/min
Bereich

[m] [U/min]

2.213 14,5
2.213 14,5
2.213 14,5
2.213 14,5
2.213 14,5
1.723 10,3
1.723 10,3
1.723 10,3
1.719 10,9
1.722 10,9

J\.
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Beschreibung: Lizenzierter Anwender:
Schattenwurfgutachten fur die Errichtung und den Betrieb von 8 neuen Windenergieanlagen im T&H Ingenieure GmbH
Windpark Nachtsheim-Luxem Bremerhavener HeerstraRe 10
DE-28717 Bremen
+49 (0) 421 79 400 600
klefeker / klefeker@th-ingenieure.de
Berechnet:
30.01.2020 11:44/3.2.744 )
- . ~
SHADOW - Hauptergebnis
\Berechnung: Vorbelastung Stunden y,
<

>
...(Fortsetzung von letzter Seite)
astron. max. mogl. Beschattungsdauer

Nr. Name Stunden/Jahr Schattentage/Jahr Max.Schattendauer/Tag

DIOD
EIOE
FIOF
GIOG
HIOH
1101
J10J

[h/a]
5:10
11:28
14:24
0:00
5:09
0:00
0:00

Gesamtmenge der max

Nr. Name

1 WEAK1
2 WEA K2
3 WEA K3
4 WEA K4
5 WEA K5
6 WEA R1
7 WEA R2
8 WEA R3
9 WEA W1
10 WEA W2

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

Maximal
[h/a]
7:25
15:51
3:12
13:49
1:26
0:00
0:00
0:00
0:00
0:00

[d/a]
41
66
70

0
39
0
0

. mdgl. Beschattung an Rezeptoren pro WEA

zwei oder mehr WEA beschattet werden kann.

-

[h/d]
0:13
0:16
0:21
0:00
0:12
0:00
0:00

windPRO 3.2.744 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk
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( Beschreibung: Lizenzierter Anwender: )
Schattenwurfgutachten fur die Errichtung und den Betrieb von 8 neuen Windenergieanlagen im T&H Ingenieure GmbH
Windpark Nachtsheim-Luxem Bremerhavener Heerstrale 10
DE-28717 Bremen
+49 (0) 421 79 400 600
klefeker / klefeker@th-ingenieure.de
Berechnet:
30.01.2020 11:44/3.2.744
- _/
- ~
SHADOW - Kalender
\Berechnung: Vorbelastung StundenSchattenrezeptor: A - 10 A )
(Voraussetzungen fiir Berechnung des Schattenwurfs )
Referenzjahr fir Kalender 2020
Die dargestellten Zeiten sind die astronomisch maximal mégliche Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint taglich von Sonnenauf- bis -untergang
Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb
|Januar |Februar [|Marz 1April | Mai 1 Juni [ Juli | August | SeptembédrOktober |Novembe]Dezember
110830 |08:07 |07:16 | 07:08 ] 06:07 06:32 (4) | 05:25 | 05:23 | 05:57 ]06:43  |07:20  |07:19 | 08:07
]16:36  |17:20 | 18:10 | 20:01 120:48 6 06:38 (4) | 21:31 | 2L:44 | 2L:15 ]20:16  |19:10  [17:08 | 16:30
21 08:30 | 08:06 | 07:14 | 07:06 | 06:05 06:31 (4) | 05:24 ] 05:23 | 05:58 | 06:44 | 07:30 |1 07:21 | 08:08
|16:37 | 17:22 | 18:12 | 20:02 | 20:50 8 06:39 (4) |21:32 | 21:44 | 21:13 120:14 | 19:08 | 17:06 | 16:30
3108:30 | 08:04 |07:11 | 07:04 | 06:04 06:29 (4) | 05:24 | 05:24 | 06:00 |06:46 | 07:32 | 07:22 | 08:09
|16:38 | 17:23 | 18:14 | 20:04 120:51 10 06:39 (4) | 21:33 | 21:44 | 21:12 120:12 | 19:06 | 17:04 | 16:29
4108:30 |08:03 |07:09 | 07:02 | 06:02 06:27 (4) | 05:23 | 05:25 | 06:01 06:40 (4) | 06:48 | 07:33 | 07:24 | 08:11
116:39 | 17:25 | 18:15 | 20:06 120:53 12 06:39 (4) | 21:3¢ | 21:43 | 21:10 5 06:45(4) | 20:10 | 19:04 | 17:02 | 16:29
5|08:30 | 08:01 | 07:07 | 07:00 | 06:00 06:28 (4) | 05:22 | 05:26 | 06:02 06:39 (4) | 06:49 | 07:35 | 07:26 | 08:12
|16:40  |17:27 | 18:17 | 20:07 |20:54 11 06:39 (4) | 21:35 | 21:43  |21:09 O 06:48(4) | 20:08  [19:01  [17:01 | 16:28
6]08:30 |08:00 |07:05 |06:58 ] 05:58 06:28 (4) | 05:22 | 05:26 | 06:04 06:38 (4) | 06:51 | 07:36 | 07:27 | 08:13
|16:41  |17:20 | 18:19 | 20:09 ]20:56 10 06:38 (4) | 21:36 | 21:42 | 21:07 10 06:48 (4) | 20:06 | 18:59  |16:59 | 16:28
7108:29 | 07:58 | 07:03 | 06:55 | 05:57 06:29 (4) | 05:21 | 05:27 | 06:05 06:37 (4) | 06:52 | 07:38 1 07:29 | 08:14
| 16:42 | 17:30 | 18:20 | 20:10 | 20:57 9 06:38(4) |21:37 | 21:42  |21:05 11 06:48 (4) | 20:03 | 18:57 | 16:58 | 16:27
8108:29 |07:57 | 07:01 | 06:53 | 05:55 06:29 (4) | 05:21 | 05:28 | 06:07 06:37 (4) | 06:54 | 07:40 | 07:31 | 08:16
|16:43 | 17:32 | 18:22 | 20:12 | 20:59 8 06:37 (4)|21:37 | 21:41  |21:03 12 06:49 (4) | 20:01 | 18:55 | 16:56 | 16:27
910829 |07:55 | 06:59 | 06:51 | 05:53 06:32 (4) | 05:20 | 05:29 | 06:08 06:37 (4) | 06:55 | 07:41 | 07:32 | 08:17
| 16:44 | 17:33% | 18:24 | 20:13 | 21:01 3 06:35(4) | 21:38 | 21:41 | 21:02 11 06:48 (4) | 19:59 | 18:53 | 16:54 | 16:27
1008:28 | 07:53 | 06:57 | 06:49 | 05:52 ]05:20 | 05:30 | 06:10 06:39 (4) | 06:57 | 07:43 | 07:34 | 08:18
|16:46  |17:36 | 1825 | 20:15 | 21:02 ]21:39  |21:40  |21:00 9 06:48(4) | 19:57 | 18:51 | 16:53 | 16:27
11]08:28 | 07:52 | 06:54 | 06:47 ] 05:50 ]05:19  |05:31 | 06:11 06:40 (4) | 06:58 | 07:44 | 07:36 | 08:19
|16:47  |17:37 | 18:27 | 20:17 | 21:03 |21:40  |21:39 | 20:58 7 06:47 (4) | 19:55 | 18:49 | 16:52 | 16:27
12 | 08:27 | 07:50 | 06:52 | 06:45 | 05:49 | 05:19 ] 05:32 | 06:13 06:41 (4) | 07:00 | 07:46 | 07:37 | 08:20
| 16:48 | 17:39 | 18:29 | 20:18 | 21:05 | 21:40  |21:39 | 20:56 5 06:46 (4) | 19:52 | 18:47 | 16:50 | 16:27
13108:27 | 07:48 | 06:50 | 06:43 | 05:47 105:19 | 05:33 | 06:14 06:43 (4) | 07:01 | 07:47 | 07:39 | 08:21
|16:50 | 17:41 | 18:30 | 20:20 | 21:06 |21:41 | 21:38 | 20:55 1 06:44 (4) | 19:50 | 18:44 | 16:49 | 16:27
14108:26 | 07:46 | 06:48 | 06:41 | 05:46 105:19 | 05:34 | 06:16 107:03 | 07:49 | 07:41 | 08:22
|16:51 | 17:43 | 18:32  |20:21 | 21:08 | 21:42 | 21:37 | 20:53 119:48 | 18:42 | 16:47 | 16:27
15|08:25  |07:45 | 06:46 | 06:38 | 05:44 ]05:19 | 05:35 | 06:17 ]07:04 | 07:51  |07:42 | 08:23
|16:53 | 17:44 | 18:33 | 20:23 | 21:09 |21:42  |21:36 | 20:51 |19:46 | 18:40 | 16:46 | 16:27
16]08:25  |07:43  |06:44 | 06:36 | 05:43 ]05:19 | 05:36 | 06:19 |07:06  |07:52 | 07:44 | 08:23
|16:54  |17:46 | 18:35 | 20:25 | 21:11 |21:43  |21:35 | 20:49 |19:44 | 18:38 | 16145 | 16:27
17 | 08:24 | 07:41 | 06:41 | 06:34 | 05:41 | 05:18 | 05:37 | 06:20 | 07:07 | 07:54 | 07:46 | 08:24
| 16:56 | 17:48 | 18:37 | 20:26 | 21:12 | 21:43 | 21:34 | 20:47 | 19:41 |18:36 | 16:43 | 16:27
18108:23 | 07:39 | 06:39 | 06:32 | 05:40 105:18 | 05:38 | 06:22 107:09 | 07:56 | 07:47 | 08:25
|16:57 | 17:50 | 18:38 | 20:28 | 21:14 |21:43  |21:33 | 20:45 119:39 | 18:34 | 16:42 | 16:27
19108:22 | 07:37 | 06:37 | 06:30 | 05:39 105:19 | 05:40 | 06:23 107:10 | 07:57 | 07:49 | 08:26
|16:59 | 17:51 | 18:40 | 20:29 | 21:15 | 21:44 | 21:32 | 20:43 119:37 | 18:32  |16:41 | 16:28
20]08:21 | 07:35  |06:35 | 06:28 | 05:37 ]05:19  |05:41 | 06:25 |07:12  |07:59  |07:50 | 08:26
|17:00 |17:53 | 18:42 | 20:31 | 21:16 |21:44 2131 | 20:41 ]19:35  |18:30 | 16:40 | 16:28
21]08:20 | 07:34 | 06:33 | 06:26 | 05:36 ]05:19 | 05:42 | 06:26 ]07:13  |08:00 |07:52 | 08:27
|17:02  |17:55 | 18:43 | 20:32 | 21:18 |21:44  |21:30 | 20:39 ]19:32  |18:28 | 16:39 | 16:28
22| 08:19 | 07:32 | 06:30 | 06:24 ] 05:35 | 05:19 | 05:43 | 06:28 | 07:15 | 08:02 | 07:54 | 08:27
| 17:03 | 17:57 | 18:45 | 20:34 | 21:19 | 21:45 | 21:29 | 20:37 119:30 | 18:26 | 16:38 | 16:29
23108:18 | 07:30 | 06:28 | 06:22 | 05:34 105:19 | 05:45 | 06:29 107:16 | 08:04 | 07:55 | 08:28
|17:05 | 17:58 | 18:46 | 20:36 | 21:20 | 21:45 | 21:227 | 20:35 119:28 | 18:24 | 16:37 | 16:29
24108:17 | 07:28 | 06:26 | 06:20 ] 05:33 105:19 | 05:46 | 06:31 107:18 | 08:05 | 07:57 | 08:28
|17:07 | 18:00 | 18:48  |20:37 | 21:22 | 21:45 | 21:26 | 20:33 119:26 | 18:22 | 16:36 | 16:30
25]08:16 | 07:26 | 06:24 | 06:18 | 05:32 ]05:20 | 05:47 | 06:32 |07:19  |07:07  |07:58 | 08:29
|17:08  |18:02  |18:50 | 20:39 | 21:23 |21:45  |21:25 | 20:31 |19:24  |17:20 | 16:35 | 16:31
2608:15 | 07:24 | 06:22 | 06:16 | 05:30 ]05:20 | 05:48 | 06:34 ]07:21  |07:09  |08:00 | 08:29
|17:10  ]18:03  |18:51 | 20:40 | 21:24 |21:45  |21:24 | 20:29 ]19:21  |17:18 | 16:34 | 16:31
27| 08:14 | 07:22 | 06:19 | 06:15 ] 05:29 | 05:21 | 05:50 | 06:35 | 07:22 ] 07:10 | 08:01 | 08:29
|17:12 | 18:05 | 18:53 | 20:42 | 21:25 | 21:45 | 21:22 | 20:27 119:19 | 17:17 | 16:33 | 16:32
28108:13 | 07:20 | 06:17 | 06:13 | 05:28 105:21 | 05:51 | 06:37 |07:24 | 07:12 | 08:03 | 08:30
|17:13 | 18:07 | 18:54 | 20:44 | 21:26 |21:45  |21:221 | 20:25 119:17 | 17:15 | 16:32 | 16:33
29108:11 | 07:18 | 07:15 | 06:11 | 05:28 105:22 | 05:53 | 06:38 |07:25 | 07:14 | 08:04 | 08:30
|17:15 | 18:09 | 19:56 | 20:45 | 21:28 |21:45 | 21:19 | 20:23 119:15 | 17:13 | 16:32 | 16:34
30]08:10 | |07:13 | 06:09 06:34 (4) | 05:27 ]05:22 | 05:54 | 06:40 |07:27  |07:15 | 08:05 | 08:30
11717 | ]19:58 | 20:47 2 06:36 (4) | 21:29 |21:44  |21:18 | 20:21 19:12  |17:11 | 16:31 | 16:34
31]08:09 | jo7:ir | | 05:26 | | 05:55 | 06:41 | o717 | | 08:30
|17:18 | ]19:59 | | 21:30 | |21:16 | 20:19 | |17:09 | | 16:35
Sonnenscheinstunden | 265 | 290 | 368 | 413 | 478 | 490 | 494 | 449 | 380 | 334 | 272 | 252
astr.max.mogl.Beschattung | | | | 2 | 7 | | | 80 | | | |
Tabellen-Layout: Die Daten fur 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)
- _J
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( Beschreibung: Lizenzierter Anwender: )
Schattenwurfgutachten fur die Errichtung und den Betrieb von 8 neuen Windenergieanlagen im T&H Ingenieure GmbH
Windpark Nachtsheim-Luxem Bremerhavener HeerstraRe 10

DE-28717 Bremen
+49 (0) 421 79 400 600
klefeker / klefeker@th-ingenieure.de
Berechnet:
> 30.01.2020 11:44/3.2.744 <
SHADOW - Kalender
\Berechnung: Vorbelastung StundenSchattenrezeptor: B - I0 B )
(Voraussetzungen fiir Berechnung des Schattenwurfs )
Referenzjahr fir Kalender 2020
Die dargestellten Zeiten sind die astronomisch maximal mdégliche Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint taglich von Sonnenauf- bis -untergang
Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb
|Januar |Februar |Mérz | April | Mai 1Juni | Juli JAugust ]| SeptembeyOktober |Novembel] Dezember
1] 08:30 | 08:07 | 07:16 | 07:09 | 06:07 | 05:25 | 05:23 | 05:57 | 06:43 | 07:29 |1 07:19 | 08:07
| 16:36 | 17:20 | 18:10 | 20:01 | 20:48 | 21:31 | 21:44 | 21:15 | 20:17 | 19:10 | 17:08 | 16:30
21 08:30 | 08:06 | 07:14 | 07:06 | 06:05 | 05:24 | 05:24 | 05:58 | 06:45 | 07:30 1 07:21 | 08:08
| 16:37 | 17:22 | 18:12 | 20:02 | 20:50 | 21:32 | 21:44 | 21:14 | 20:14 | 19:08 | 17:06 | 16:30
3108:30 | 08:04 | 07:12 | 07:04 | 06:04 | 05:24 | 05:24 | 06:00 | 06:46 | 07:32 1 07:22 | 08:10
| 16:38 | 17:24 | 18:14 | 20:04 | 20:51 | 21:33 | 21:44 | 21:12 | 20:12 | 19:06 | 17:04 | 16:29
4] 08:30 | 08:03 | 07:10 | 07:02 | 06:02 | 05:23 | 05:25 | 06:01 | 06:48 | 07:33 | 07:24 ] 08:11
| 16:39 | 17:25 | 18:15 | 20:06 | 20:53 | 21:34 | 21:43 | 21:10 | 20:10 | 19:04 | 17:03 | 16:29
5108:30 | 08:01 | 07:07 | 07:00 | 06:00 | 05:22 | 05:26 | 06:03 | 06:49 | 07:35 |1 07:26 | 08:12
| 16:40 | 17:27 | 18:17 | 20:07 | 20:55 | 21:35 | 21:43 | 21:09 | 20:08 | 19:02 | 17:01 | 16:28
6] 08:30 | 08:00 | 07:05 | 06:58 | 05:58 | 05:22 | 05:26 | 06:04 | 06:51 | 07:37 | 07:27 | 08:13
| 16:41 | 17:29 | 18:19 | 20:09 | 20:56 | 21:36 | 21:43 | 21:07 | 20:06 | 18:59 | 16:59 | 16:28
7108:29 | 07:58 | 07:03 | 06:56 | 05:57 | 05:21 | 05:27 | 06:06 | 06:52 | 07:38 |1 07:29 | 08:15
| 16:42 | 17:31 | 18:20 | 20:10 | 20:58 | 21:37 | 21:42 | 21:05 | 20:04 | 18:57 | 16:58 | 16:28
8 08:29 | 07:57 | 07:01 | 06:53 | 05:55 | 05:21 | 05:28 | 06:07 | 06:54 | 07:40 1 07:31 | 08:16
| 16:43 | 17:32 | 18:22 | 20:12 | 20:59 | 21:38 | 21:41 | 21:04 | 20:01 | 18:55 | 16:56 | 16:27
9] 08:29 | 07:55 | 06:59 ] 06:51 | 05:54 | 05:20 | 05:29 | 06:08 | 06:55 | 07:41 |1 07:32 | 08:17
| 16:45 | 17:34 | 18:24 | 20:14 | 21:01 | 21:38 | 21:41 | 21:02 | 19:59 | 18:53 | 16:55 | 16:27
10 | 08:28 | 07:53 | 06:57 | 06:49 | 05:52 | 05:20 | 05:30 | 06:10 | 06:57 | 07:43 1 07:34 | 08:18
| 16:46 | 17:36 | 18:25 | 20:15 | 21:02 | 21:39 | 21:40 | 21:00 | 19:57 | 18:51 | 16:53 | 16:27
11 ] 08:28 | 07:52 | 06:55 | 06:47 | 05:50 | 05:20 ] 05:31 ] 06:11 | 06:58 | 07:44 | 07:36 | 08:19
| 16:47 | 17:38 | 18:27 | 20:17 | 21:04 | 21:40 | 21:39 | 20:58 | 19:55 | 18:49 | 16:52 | 16:27
12 | 08:27 | 07:50 | 06:52 | 06:45 | 05:49 | 05:19 ] 05:32 ] 06:13 | 07:00 | 07:46 | 07:37 | 08:20
| 16:49 | 17:39 | 18:29 | 20:18 | 21:05 | 21:40 | 21:39 | 20:57 | 19:53 | 18:47 | 16:50 | 16:27
13 ] 08:27 | 07:48 | 06:50 | 06:43 | 05:47 | 05:19 | 05:33 | 06:14 | 07:01 | 07:48 ] 07:39 | 08:21
| 16:50 | 17:41 | 18:30 | 20:20 | 21:07 | 21:41 | 21:38 | 20:55 | 19:50 | 18:45 | 16:49 | 16:27
14 | 08:26 | 07:47 | 06:48 | 06:41 | 05:46 | 05:19 | 05:34 | 06:16 | 07:03 | 07:49 | 07:41 | 08:22
| 16:51 | 17:43 | 18:32 | 20:22 | 21:08 | 21:42 | 21:37 | 20:53 | 19:48 | 18:42 | 16:47 | 16:27
15 | 08:25 | 07:45 | 06:46 ] 06:39 | 05:44 | 05:19 | 05:35 | 06:17 | 07:04 | 07:51 | 07:42 | 08:23
| 16:53 | 17:45 | 18:34 | 20:23 | 21:09 | 21:42 | 21:36 | 20:51 | 19:46 | 18:40 | 16:46 | 16:27
16 | 08:25 | 07:43 | 06:44 | 06:37 | 05:43 | 05:19 | 05:36 | 06:19 | 07:06 | 07:52 | 07:44 | 08:24
| 16:54 | 17:46 | 18:35 | 20:25 | 21:11 | 21:43 | 21:35 | 20:49 | 19:44 | 18:38 | 16:45 | 16:27
17 | 08:24 | 07:41 | 06:42 | 06:35 | 05:42 | 05:19 | 05:37 | 06:20 | 07:07 | 07:54 | 07:46 | 08:24
| 16:56 | 17:48 | 18:37 | 20:26 | 21:12 | 21:43 | 21:34 | 20:47 | 19:41 | 18:36 | 16:44 | 16:27
18 | 08:23 | 07:39 | 06:39 ] 06:32 | 05:40 | 05:19 | 05:39 | 06:22 | 07:09 | 07:56 | 07:47 | 08:25
| 16:57 | 17:50 | 18:38 | 20:28 | 21:14 | 21:44 | 21:33 | 20:45 | 19:39 | 18:34 | 16:42 | 16:27
19 | 08:22 | 07:37 | 06:37 | 06:30 | 05:39 | 05:19 | 05:40 | 06:23 | 07:10 | 07:57 | 07:49 | 08:26
| 16:59 | 17:52 | 18:40 | 20:29 | 21:15 | 21:44 | 21:32 | 20:43 | 19:37 | 18:32 | 16:41 | 16:28
20| 08:21 | 07:36 | 06:35 | 06:28 | 05:38 | 05:19 | 05:41 | 06:25 | 07:12 | 07:59 | 07:51 | 08:26
| 17:00 | 17:53 | 18:42 | 20:31 | 21:16 | 21:44 | 21:31 | 20:41 | 19:35 | 18:30 | 16:40 | 16:28
211 08:20 | 07:34 | 06:33 | 06:26 | 05:36 | 05:19 | 05:42 | 06:26 | 07:13 | 08:01 | 07:52 | 08:27
| 17:02 | 17:55 | 18:43 | 20:33 | 21:18 | 21:44 | 21:30 | 20:39 | 19:33 | 18:28 | 16:39 | 16:29
221 08:19 | 07:32 | 06:31 | 06:24 | 05:35 | 05:19 | 05:43 | 06:28 | 07:15 | 08:02 | 07:54 | 08:28
| 17:03 | 17:57 | 18:45 | 20:34 | 21:19 | 21:45 | 21:29 | 20:37 | 19:30 | 18:26 | 16:38 | 16:29
23] 08:18 | 07:30 | 06:28 | 06:22 | 05:34 | 05:19 | 05:45 | 06:30 | 07:16 | 08:04 | 07:55 | 08:28
| 17:05 | 17:58 | 18:46 | 20:36 | 21:20 | 21:45 | 21:28 | 20:35 | 19:28 | 18:24 | 16:37 | 16:29
241 08:17 | 07:28 | 06:26 | 06:20 ] 05:33 | 05:20 | 05:46 | 06:31 | 07:18 | 08:06 | 07:57 | 08:28
| 17:07 | 18:00 | 18:48 | 20:37 | 21:22 | 21:45 | 21:26 | 20:33 | 19:26 | 18:22 | 16:36 | 16:30
25 08:16 | 07:26 | 06:24 ] 06:19 ] 05:32 | 05:20 | 05:47 | 06:33 | 07:19 | 07:07 | 07:58 | 08:29
| 17:08 | 18:02 | 18:50 | 20:39 | 21:23 | 21:45 | 21:25 | 20:31 | 19:24 | 17:21 | 16:35 | 16:31
26| 08:15 | 07:24 | 06:22 ] 06:17 ] 05:31 | 05:20 | 05:49 | 06:34 | 07:21 | 07:09 | 08:00 | 08:29
| 17:10 | 18:04 | 18:51 | 20:41 | 21:24 | 21:45 | 21:24 | 20:29 | 19:21 | 17:19 | 16:34 | 16:31
271 08:14 | 07:22 | 06:20 | 06:15 | 05:30 | 05:21 | 05:50 | 06:36 | 07:23 | 07:11 | 08:01 | 08:29
| 17:12 | 18:05 | 18:53 | 20:42 | 21:25 | 21:45 | 21:22 | 20:27 | 19:19 | 17:17 | 16:33 | 16:32
28] 08:13 | 07:20 | 06:17 ] 06:13 | 05:29 | 05:21 | 05:51 | 06:37 | 07:24 | 07:12 | 08:03 | 08:30
117:13 | 18:07 | 18:55 | 20:44 | 21:27 | 21:45 | 21:21 | 20:25 | 19:17 | 17:15 | 16:32 | 16:33
29 ] 08:11 | 07:18 | 07:15 ] 06:11 | 05:28 | 05:22 | 05:53 | 06:39 | 07:26 | 07:14 | 08:04 | 08:30
| 17:15 | 18:09 | 19:56 | 20:45 | 21:28 | 21:45 | 21:20 | 20:23 | 19:15 | 17:13 | 16:32 | 16:34
30 | 08:10 | | 07:13 | 06:09 | 05:27 | 05:22 | 05:54 | 06:40 | 07:27 | 07:16 | 08:06 | 08:30
| 17:17 | | 19:58 | 20:47 | 21:29 | 21:45 | 21:18 | 20:21 | 19:13 | 17:11 | 16:31 | 16:35
311 08:09 | | 07:11 | | 05:26 | | 05:55 | 06:42 | | 07:17 | | 08:30
| 17:18 | | 19:59 | | 21:30 | | 21:17 | 20:19 | | 17:09 | | 16:35
Sonnenscheinstunden | 265 | 290 | 368 | 413 | 478 | 490 | 494 | 449 | 380 | 334 | 272 | 252
astr.max.mdgl.Beschattung | | | | | | | | | | | |

Tabellen-Layout: Die Daten fur 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)

G J
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~

Beschreibung:

Schattenwurfgutachten fur die Errichtung und den Betrieb von 8 neuen Windenergieanlagen im

Windpark Nachtsheim-Luxem

Lizenzierter Anwender:

T&H Ingenieure GmbH
Bremerhavener Heerstrale 10
DE-28717 Bremen

+49 (0) 421 79 400 600

klefeker / klefeker@th-ingenieure.de

Berechnet:

30.01.2020 11:44/3.2.744

g
(SHADOW - Kalender

\Berechnung: Vorbelastung StundenSchattenrezeptor: C - 10 C

J\.

(Voraussetzungen fiir Berechnung des Schattenwurfs

Referenzjahr fir Kalender

2020

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

Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung

Die Windenergieanlage/n ist/sind immer in Betrieb

|Januar

1]08:30
| 16:36
2]08:30
| 16:36
3108:30
| 16:38
4 08:30
1 16:39
5] 08:30
| 16:40
6108:30
| 16:41
7108:29
| 16:42
8108:29
| 16:43
9 08:29
| 16:44
10 | 08:28
| 16:46
11 | 08:28
| 16:47
12 | 08:27
| 16:48
13 | 08:27
| 16:50
14 | 08:26
| 16:51
15 | 08:25
| 16:53
16 | 08:25
| 16:54
17 | 08:24
| 16:56
18 | 08:23
| 16:57
19 | 08:22
| 16:59
20 | 08:21
| 17:00
21]08:20
| 17:02
221 08:19
| 17:03
23] 08:18
| 17:05
24 | 08:17
| 17:07
25| 08:16
| 17:08
26| 08:15
| 17:10
271 08:14
| 17:11
28 | 08:13
117:13
29 | 08:11
| 17:15
30 | 08:10
| 17:17
31| 08:09
| 17:18
Sonnenscheinstunden | 265
astr.max.maogl.Beschattung |

|Februar

] 08:07
] 17:20

20

IMéarz

| 07:16
| 18:10
| 07:14
| 18:12
| 07:11
| 18:14
| 07:09
| 18:15
| 07:07
| 18:17
| 07:05
| 18:19
| 07:03
| 18:20
| 07:01
| 18:22
| 06:59
| 18:24
| 06:57
| 18:25
| 06:54
| 18:27
| 06:52
| 18:29
| 06:50
| 18:30
| 06:48
| 18:32
| 06:46
| 18:33
| 06:44
] 18:35
| 06:41
| 18:37
] 06:39
| 18:38
08:03 (4) | 06:37
08:04 (4) | 18:40
08:01 (4) | 06:35
08:04 (4) | 18:42
07:59 (4) | 06:33
08:04 (4) | 18:43
07:57 (4) | 06:30
08:03 (4) | 18:45
07:56 (4) | 06:28
08:01 (4) | 18:46
| 06:26
| 18:48
| 06:24
| 18:50
| 06:22
| 18:51
| 06:19
| 18:53
] 06:17
| 18:54
| 07:15
| 19:56
| 07:13
| 19:58
| 07:11
| 19:59
| 368
|

44

1April

| 07:08
| 20:01
| 07:06
| 20:02
| 07:04
| 20:04
| 07:02
| 20:06
| 07:00
| 20:07
| 06:58
| 20:09
| 06:55
| 20:10
| 06:53
| 20:12
| 06:51
| 20:13
07:21 (2) | 06:49
07:23 (2) | 20:15
07:19 (2) | 06:47
07:24 (2) | 20:17
07:16 (2) | 06:45
07:23 (2) | 20:18
07:14 (2) | 06:43
07:23 (2) | 20:20
07:12 (2) | 06:41

o7:
07:14 (2) | 06:36
07:17 (2) | 20:25
| 06:34
| 20:26
| 06:32
| 20:28
| 06:30
| 20:29
| 06:28
| 20:31
| 06:26
| 20:33
| 06:24
| 20:34
| 06:22
| 20:36
| 06:20
| 20:37
| 06:18
| 20:39
| 06:16
| 20:40
| 06:15
| 20:42
| 06:13
| 20:44
| 06:11
| 20:45
| 06:09
| 20:47

|
|
| 413
|

IMai

] 06:07
| 20:48
] 06:05
| 20:50
] 06:03
] 20:51
| 06:02
| 20:53
] 06:00
| 20:54
] 05:58
| 20:56
] 05:57
| 20:58
] 05:55
] 20:59
] 05:53
| 21:01
] 05:52
| 21:02
| 05:50
| 21:04
] 05:49
| 21:05
] 05:47
] 21:06
] 05:46
| 21:08
] 05:44
| 21:09
] 05:43
| 21:11
] 05:41
| 21:12
] 05:40
| 21:14
] 05:39
| 21:15
] 05:37
| 21:16
] 05:36
| 21:18
] 05:35
| 21:19
] 05:34
| 21:20
1 05:33
| 21:22
] 05:31
| 21:23
] 05:30
| 21:24
] 05:29
| 21:25
] 05:28
| 21:27
] 05:27
| 21:28
] 05:27
| 21:29
] 05:26
] 21:30
| 479
|

1Juni

] 05:25
| 21:31

1auli

] 05:23
| 21:44
] 05:23
| 21:44
] 05:24
| 21:44
| 05:25
| 21:43
] 05:25
| 21:43
] 05:26
| 21:42
] 05:27
| 21:42
] 05:28
| 21:41
| 05:29
| 21:41
] 05:30
| 21:40
] 05:31
| 21:39
] 05:32
| 21:39
] 05:33
| 21:38
| 05:34
| 21:37
] 05:35
| 21:36
] 05:36
| 21:35
] 05:37
| 21:34
] 05:38
| 21:33
| 05:40
| 21:32
] 05:41
| 21:31
| 05:42
| 21:30
| 05:43
| 21:29
| 05:44
| 21:27
| 05:46
| 21:26
| 05:47
| 21:25
] 05:48
| 21:24
| 05:50
| 21:22
] 05:51
| 21:21
| 05:53
| 21:19
| 05:54
| 21:18
] 05:55
| 21:17
| 494

lAugust | September | Oktober

105:57 | 06:43 | 07:29 07:55 (2) | 07:19
|21:15 | 20:16 | 19:10 8  08:03(2) | 17:08
1 05:58 | 06:44 | 07:30 07:56 (2) | 07:21
|21:13 | 20:14 | 19:08 6 08:02(2) | 17:06
] 06:00 | 06:46 107:32 07:58 (2) | 07:22
|21:12 | 20:12 | 19:06 3 08:01(2) | 17:04
106:01 | 06:47 | 07:33 | 07:24
121:10 | 20:10 | 19:04 | 17:02
106:02 | 06:49 1 07:35 | 07:26
121:09 | 20:08 | 19:01 | 17:01
] 06:04 | 06:51 | 07:36 | 07:27
121:07 | 20:06 | 18:59 | 16:59
1 06:05 | 06:52 | 07:38 | 07:29
121:05 | 20:03 | 18:57 | 16:58
1 06:07 | 06:54 | 07:40 107:31
|21:04 | 20:01 | 18:55 | 16:56
1 06:08 | 06:55 | 07:41 | 07:32
121:02 | 19:59 | 18:53 | 16:54
106:10 | 06:57 | 07:43 | 07:34
|21:00 | 19:57 | 18:51 | 16:53
]06:11 | 06:58 | 07:44 1 07:36
120:58 | 19:55 | 18:49 | 16:51
106:13 | 07:00 | 07:46 | 07:37
| 20:56 | 19:52 | 18:47 | 16:50
]06:14 | 07:01 | 07:47 107:39
120:55 | 19:50 | 18:44 | 16:49
|06:16 | 07:03 | 07:49 | 07:41
120:53 | 19:48 | 18:42 | 16:47
106:17 | 07:04 | 07:51 | 07:42
120:51 | 19:46 | 18:40 | 16:46
] 06:19 | 07:06 | 07:52 | 07:44
120:49 | 19:44 | 18:38 | 16:45
106:20 | 07:07 | 07:54 | 07:46
120:47 | 19:41 | 18:36 | 16:43
]06:22 | 07:09 1 07:56 | 07:47
120:45 | 19:39 | 18:34 | 16:42
106:23 | 07:10 | 07:57 | 07:49
120:43 | 19:37 | 18:32 | 16:41
106:25 | 07:12 | 07:59 08:26 (4) | 07:50
120:41 | 19:35 | 18:30 6 08:32(4) | 16:40
|06:26 | 07:13 | 08:01 08:28 (4) | 07:52
120:39 | 19:32 | 18:28 6 08:34 (4) | 16:39
106:28 | 07:15 | 08:02 08:30 (4) | 07:54
120:37 | 19:30 | 18:26 5 08:35(4) | 16:38
106:29 | 07:16 1 08:04 08:31 (4) | 07:55
120:35 | 19:28 | 18:24 3 08:34 (4) | 16:37
106:31 | 07:18 | 08:05 08:33 (4) | 07:57
120:33 | 19:26 | 18:22 1 08:34 (4) | 16:36
106:32 | 07:19 | 07:07 | 07:58
120:31 | 19:24 | 17:20 | 16:35
106:34 | 07:21 1 07:09 1 08:00
120:29 | 19:21 | 17:18 | 16:34
106:35 | 07:22 | 07:10 | 08:01
| 20:27 | 19:19 | 17:17 | 16:33
106:37 | 07:24 07:54 (2) | 07:12 ] 08:03
120:25 | 19:17 7 08:01(2) | 17:15 | 16:32
|06:38 | 07:25 07:52 (2) | 07:14 | 08:04
120:23  |19:15 10 08:02 (2) | 17:13 | 16:31
106:40 | 07:27 07:53 (2) | 07:16 | 08:05
120:21 | 19:12 9 08:02(2) | 17:11 | 16:31
|06:41 | | 07:17 |
120:19 | | 17:09 |

| 449 | 380 | 334 | 272
| | 26 | 38 |

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

Tag im Monat Sonnenaufgang

Sonnenuntergang (SS:MM)

-

(SS:MM)

Minuten mit Schatten

Zeitpunkt (SS:MM) Schattenanfang (WEA mit erstem Schatten)

Zeitpunkt (SS:MM) Schattenende

(WEA mit letztem Schatten)

I|Novembe| Dezember

] 08:07
] 16:30
| 08:08
| 16:30
] 08:09
] 16:29
] 08:11
] 16:29
| 08:12
| 16:28
] 08:13
] 16:28
| 08:14
| 16:27
] 08:16
| 16:27
| 08:17
| 16:27
| 08:18
| 16:27
] 08:19
| 16:27
] 08:20
| 16:26
] 08:21
] 16:26
| 08:22
] 16:26
] 08:23
| 16:27
] 08:23
| 16:27
| 08:24
| 16:27
] 08:25
| 16:27
] 08:26
| 16:28
] 08:26
| 16:28
| 08:27
] 16:28
| 08:27
| 16:29
] 08:28
] 16:29
| 08:28
] 16:30
] 08:29
] 16:30
] 08:29
] 16:31
] 08:29
| 16:32
] 08:30
] 16:33
] 08:30
] 16:33
] 08:30
| 16:34
] 08:30
] 16:35
| 252
|

J\.
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( Beschreibung: Lizenzierter Anwender: )
Schattenwurfgutachten fur die Errichtung und den Betrieb von 8 neuen Windenergieanlagen im T&H Ingenieure GmbH
Windpark Nachtsheim-Luxem Bremerhavener HeerstraRe 10

DE-28717 Bremen
+49 (0) 421 79 400 600
klefeker / klefeker@th-ingenieure.de
Berechnet:
> 30.01.2020 11:44/3.2.744 <
SHADOW - Kalender
\Berechnung: Vorbelastung StundenSchattenrezeptor: D - 10 D )
(Voraussetzungen fiir Berechnung des Schattenwurfs )
Referenzjahr fir Kalender 2020
Die dargestellten Zeiten sind die astronomisch maximal mdégliche Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint taglich von Sonnenauf- bis -untergang
Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb
|Januar |Februar | Mérz 1April | Mai 1Juni
1] 08:30 | 08:07 |1 07:16 | 07:08 07:34 (1) | 06:07 | 05:25
| 16:36 | 17:20 | 18:10 ]20:01 10 07:44 (1) | 20:48 | 21:31
21 08:30 | 08:06 | 07:14 | 07:06 07:35 (1) | 06:05 | 05:24
| 16:36 | 17:22 | 18:12 | 20:02 7 07:42 (1) | 20:50 | 21:32
3108:30 | 08:04 1 07:11 | 07:04 | 06:03 | 05:23
| 16:38 | 17:23 | 18:14 | 20:04 | 20:51 | 21:33
4] 08:30 | 08:03 | 07:09 | 07:02 | 06:02 | 05:23
| 16:39 | 17:25 | 18:15 | 20:06 | 20:53 | 21:34
5 08:30 | 08:01 | 07:07 | 07:00 | 06:00 | 05:22
| 16:40 | 17:27 | 18:17 | 20:07 | 20:54 | 21:35
6| 08:30 | 08:00 | 07:05 | 06:58 | 05:58 | 05:22
| 16:41 | 17:29 | 18:19 | 20:09 | 20:56 | 21:36
7108:29 | 07:58 | 07:03 | 06:55 | 05:57 ] 05:21
| 16:42 | 17:30 | 18:20 | 20:10 | 20:58 | 21:37
8 08:29 | 07:57 | 07:01 | 06:53 | 05:55 ] 05:21
| 16:43 | 17:32 | 18:22 | 20:12 | 20:59 | 21:37
9 08:29 | 07:55 | 06:59 | 06:51 | 05:53 | 05:20
| 16:44 | 17:34 | 18:24 | 20:13 | 21:01 | 21:38
10 | 08:28 | 07:53 | 06:57 | 06:49 | 05:52 ] 05:20
| 16:46 | 17:36 | 18:25 | 20:15 | 21:02 | 21:39
11 ] 08:28 | 07:52 | 06:54 | 06:47 | 05:50 ] 05:19
| 16:47 | 17:37 | 18:27 | 20:17 | 21:04 | 21:40
12 | 08:27 | 07:50 | 06:52 | 06:45 | 05:49 ] 05:19
| 16:48 | 17:39 | 18:29 | 20:18 | 21:05 | 21:40
13 ] 08:27 | 07:48 | 06:50 | 06:43 | 05:47 ] 05:19
| 16:50 | 17:41 | 18:30 | 20:20 | 21:06 | 21:41
14 | 08:26 | 07:46 | 06:48 | 06:41 | 05:46 ] 05:19
| 16:51 | 17:43 | 18:32 | 20:21 | 21:08 | 21:42
15 | 08:25 | 07:45 | 06:46 07:10 (2) | 06:38 | 05:44 ] 05:19
| 16:53 | 17:44 | 18:33 2 07:12(2) | 20:23 | 21:09 | 21:42
16 | 08:25 | 07:43 | 06:44 07:07 (2) | 06:36 | 05:43 ] 05:18
| 16:54 | 17:46 | 18:35 6 07:13(2) | 20:25 | 21:11 | 21:43
17 | 08:24 | 07:41 | 06:41 07:05 (2) | 06:34 | 05:41 ] 05:18
| 16:56 | 17:48 | 18:37 8 07:13 (2) | 20:26 | 21:12 | 21:43
18 | 08:23 | 07:39 | 06:39 07:03 (2) | 06:32 | 05:40 ] 05:18
| 16:57 | 17:50 118:38 10 07:13(2) | 20:28 | 21:14 | 21:43
19 | 08:22 | 07:37 | 06:37 07:01 (2) | 06:30 | 05:39 ] 05:18
| 16:59 | 17:51 118:40 12 07:13(2) | 20:29 | 21:15 | 21:44
20 | 08:21 | 07:35 | 06:35 07:01 (2) | 06:28 | 05:37 ] 05:19
| 17:00 | 17:53 |18:42 12 07:13(2) | 20:31 | 21:16 | 21:44
211 08:20 | 07:34 07:59 (4) | 06:33 07:01 (2) | 06:26 | 05:36 ] 05:19
| 17:02 | 17:55 1 08:00(4)|18:43 10 07:11(2) | 20:33 | 21:18 | 21:44
221 08:19 | 07:32 07:57 (4) | 06:30 07:02 (2) | 06:24 | 05:35 ] 05:19
| 17:03 | 17:57 4 08:01(4) | 18:45 7 07:09 (2) | 20:34 | 21:19 | 21:45
23] 08:18 | 07:30 07:55 (4) | 06:28 | 06:22 | 05:34 ] 05:19
| 17:05 | 17:58 6 08:01(4) | 18:46 | 20:36 | 21:20 | 21:45
24| 08:17 | 07:28 07:53 (4) | 06:26 | 06:20 ] 05:33 ] 05:19
| 17:07 | 18:00 8 08:01 (4) | 18:48 | 20:37 | 21:22 | 21:45
25 08:16 | 07:26 07:51 (4) | 06:24 | 06:18 | 05:31 | 05:20
| 17:08 | 18:02 9  08:00 (4) | 18:50 | 20:39 | 21:23 | 21:45
26| 08:15 | 07:24 07:50 (4) | 06:22 | 06:16 | 05:30 | 05:20
| 17:10 | 18:03 9 07:59 (4) | 18:51 | 20:40 | 21:24 | 21:45
271 08:14 | 07:22 07:51 (4) | 06:19 | 06:15 | 05:29 ] 05:21
| 17:11 | 18:05 4 07:55(4) | 18:53 | 20:42 | 21:25 | 21:45
28] 08:13 | 07:20 | 06:17 06:41 (1) | 06:13 | 05:28 ] 05:21
117:13 | 18:07 | 18:54 4 06:45 (1) | 20:44 | 21:27 | 21:45
29 ] 08:11 | 07:18 | 07:15 07:39 (1) | 06:11 | 05:27 | 05:22
| 17:15 | 18:09 | 19:56 6 07:45(1) | 20:45 | 21:28 | 21:45
30| 08:10 | 1 07:13 07:36 (1) | 06:09 | 05:27 | 05:22
| 17:17 | | 19:58 9 07:45 (1) | 20:47 | 21:29 | 21:45
31 ] 08:09 | | 07:11 07:34 (1) | | 05:26 |
| 17:18 | 119:59 10 07:44 (1) | | 21:30 |
Sonnenscheinstunden | 265 | 290 | 368 | 413 | 479 | 490
astr.max.mdgl.Beschattung | | 41 | 96 | 17 | |

Tabellen-Layout: Die Daten fur 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)

G J
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( Beschreibung: Lizenzierter Anwender: )
Schattenwurfgutachten fur die Errichtung und den Betrieb von 8 neuen Windenergieanlagen im T&H Ingenieure GmbH
Windpark Nachtsheim-Luxem Bremerhavener HeerstraRe 10

DE-28717 Bremen
+49 (0) 421 79 400 600
klefeker / klefeker@th-ingenieure.de
Berechnet:
> 30.01.2020 11:44/3.2.744 <
SHADOW - Kalender
\Berechnung: Vorbelastung StundenSchattenrezeptor: D - 10 D )
(Voraussetzungen fiir Berechnung des Schattenwurfs )
Referenzjahr fir Kalender 2020
Die dargestellten Zeiten sind die astronomisch maximal mdégliche Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint taglich von Sonnenauf- bis -untergang
Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb
| Juli JAugust | September ] Oktober INovembel] Dezember
1]05:23 | 05:57 | 06:43 | 07:29 | 07:19 | 08:07
| 21:44 | 21:15 | 20:16 | 19:10 | 17:08 | 16:30
2] 05:23 | 05:58 | 06:44 | 07:30 | 07:21 | 08:08
| 21:44 | 21:13 | 20:14 | 19:08 | 17:06 | 16:30
3]05:24 | 06:00 | 06:46 | 07:32 | 07:22 | 08:09
| 21:44 | 21:12 | 20:12 | 19:06 | 17:04 | 16:29
4] 05:25 | 06:01 | 06:47 | 07:33 | 07:24 | 08:11
| 21:43 | 21:10 | 20:10 | 19:04 | 17:02 | 16:29
5] 05:25 | 06:02 | 06:49 | 07:35 | 07:26 | 08:12
| 21:43 | 21:09 | 20:08 | 19:01 | 17:01 | 16:28
6] 05:26 | 06:04 | 06:50 | 07:36 | 07:27 | 08:13
| 21:42 | 21:07 | 20:06 | 18:59 | 16:59 | 16:28
71 05:27 | 06:05 | 06:52 | 07:38 | 07:29 | 08:14
| 21:42 | 21:05 | 20:03 | 18:57 | 16:58 | 16:27
8 05:28 | 06:07 | 06:54 | 07:40 ] 07:31 | 08:16
| 21:41 | 21:04 | 20:01 | 18:55 | 16:56 | 16:27
9 05:29 | 06:08 | 06:55 | 07:41 | 07:32 | 08:17
| 21:41 | 21:02 | 19:59 | 18:53 | 16:54 | 16:27
10 | 05:30 | 06:10 | 06:57 07:29 (1) | 07:43 | 07:34 | 08:18
| 21:40 | 21:00 | 19:57 6 07:35(1) | 18:51 | 16:53 | 16:27
11 ] 05:31 | 06:11 | 06:58 07:27 (1) | 07:44 | 07:36 | 08:19
| 21:39 | 20:58 | 19:55 9 07:36 (1) | 18:49 | 16:51 | 16:27
12 ] 05:32 | 06:13 | 07:00 07:26 (1) | 07:46 | 07:37 | 08:20
| 21:39 | 20:56 | 19:52 11 07:37 (1) | 18:46 | 16:50 | 16:26
13 ] 05:33 | 06:14 | 07:01 07:27 (1) | 07:47 | 07:39 | 08:21
| 21:38 | 20:55 | 19:50 9 07:36 (1) | 18:44 | 16:49 | 16:26
14 ] 05:34 | 06:16 | 07:03 07:29 (1) | 07:49 | 07:41 | 08:22
| 21:37 | 20:53 | 19:48 7 07:36 (1) | 18:42 | 16:47 | 16:26
15 ] 05:35 | 06:17 | 07:04 07:30 (1) | 07:51 | 07:42 | 08:23
| 21:36 | 20:51 | 19:46 4 07:34 (1) | 18:40 | 16:46 | 16:27
16 | 05:36 | 06:19 | 07:06 | 07:52 08:22 (4) | 07:44 | 08:23
| 21:35 | 20:49 | 19:44 | 18:38 7 08:29 (4) | 16:45 | 16:27
17 ] 05:37 | 06:20 | 07:07 | 07:54 08:21 (4) | 07:46 | 08:24
| 21:34 | 20:47 | 19:41 | 18:36 10 08:31 (4) | 16:43 | 16:27
18 | 05:38 | 06:22 | 07:09 | 07:56 08:23 (4) | 07:47 | 08:25
| 21:33 | 20:45 | 19:39 | 18:34 9 08:32(4) | 16:42 | 16:27
19 | 05:39 | 06:23 | 07:10 | 07:57 08:24 (4) | 07:49 | 08:26
| 21:32 | 20:43 | 19:37 | 18:32 7 08:31(4) | 16:41 | 16:27
20 | 05:41 | 06:25 | 07:12 | 07:59 08:26 (4) | 07:50 | 08:26
| 21:31 | 20:41 | 19:35 | 18:30 5 08:31(4) | 16:40 | 16:28
211 05:42 | 06:26 | 07:13 07:49 (2) | 08:01 08:28 (4) | 07:52 | 08:27
| 21:30 | 20:39 | 19:32 4 07:53(2) | 18:28 3 08:31(4) ] 16:39 | 16:28
221 05:43 | 06:28 | 07:15 07:46 (2) | 08:02 | 07:54 | 08:27
| 21:29 | 20:37 | 19:30 10  07:56 (2) | 18:26 | 16:38 | 16:29
23] 05:44 | 06:29 | 07:16 07:44 (2) | 08:04 | 07:55 | 08:28
| 21:27 | 20:35 | 19:28 12 07:56 (2) | 18:24 | 16:37 | 16:29
24 ] 05:46 | 06:31 | 07:18 07:44 (2) | 08:05 | 07:57 | 08:28
| 21:26 | 20:33 | 19:26 13 07:57 (2) | 18:22 | 16:36 | 16:30
251 05:47 | 06:32 | 07:19 07:45 (2) | 07:07 | 07:58 | 08:29
| 21:25 | 20:31 | 19:23 11 07:56 (2) | 17:20 | 16:35 | 16:30
26 ] 05:48 | 06:34 | 07:21 07:47 (2) | 07:09 | 08:00 | 08:29
| 21:24 | 20:29 | 19:21 9 07:56 (2) | 17:18 | 16:34 | 16:31
27 ] 05:50 | 06:35 | 07:22 07:48 (2) | 07:10 | 08:01 | 08:29
| 21:22 | 20:27 | 19:19 7 07:55(2) | 17:17 | 16:33 | 16:32
28] 05:51 | 06:37 | 07:24 07:50 (2) | 07:12 | 08:03 | 08:30
| 21:21 | 20:25 | 19:17 3 07:53(2) | 17:15 | 16:32 | 16:33
29| 05:52 | 06:38 | 07:25 | 07:14 | 08:04 | 08:30
| 21:19 | 20:23 | 19:15 | 17:13 | 16:31 | 16:33
30| 05:54 | 06:40 | 07:27 | 07:15 | 08:05 | 08:30
| 21:18 | 20:21 | 19:12 | 17:11 | 16:31 | 16:34
31]05:55 | 06:41 | | 07:17 | | 08:30
| 21:16 | 20:19 | | 17:09 | | 16:35
Sonnenscheinstunden | 494 | 449 | 380 | 334 | 272 | 252
astr.max.mdgl.Beschattung | | | 115 | 41 | |

Tabellen-Layout: Die Daten fur 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)

G J
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( Beschreibung: Lizenzierter Anwender: )
Schattenwurfgutachten fur die Errichtung und den Betrieb von 8 neuen Windenergieanlagen im T&H Ingenieure GmbH
Windpark Nachtsheim-Luxem Bremerhavener HeerstraRe 10

DE-28717 Bremen
+49 (0) 421 79 400 600
klefeker / klefeker@th-ingenieure.de
Berechnet:
> 30.01.2020 11:44/3.2.744 <
SHADOW - Kalender
\Berechnung: Vorbelastung StundenSchattenrezeptor: E - 10 E )
(Voraussetzungen fiir Berechnung des Schattenwurfs )
Referenzjahr fir Kalender 2020
Die dargestellten Zeiten sind die astronomisch maximal mdégliche Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint taglich von Sonnenauf- bis -untergang
Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb
|Januar |Februar |Mérz 1April | Mai | Juni
1] 08:30 | 08:07 | 07:16 | 07:08 07:33 (3) | 06:07 | 05:25
| 16:36 | 17:20 | 18:10 | 20:01 10  07:43(3) | 20:48 | 21:31
21 08:30 | 08:06 | 07:14 | 07:06 07:31 (2) | 06:05 | 05:24
| 16:36 | 17:22 | 18:12 | 20:02 10 07:41 (3) | 20:50 | 21:32
3108:30 | 08:04 | 07:11 | 07:04 07:28 (2) | 06:03 ] 05:23
| 16:38 | 17:23 | 18:14 | 20:04 11 07:39 (2) | 20:51 | 21:33
4] 08:30 | 08:03 | 07:09 07:34 (4) | 07:02 07:27 (2) | 06:02 ] 05:23
| 16:39 | 17:25 | 18:15 3 07:37 (4) | 20:05 13 07:40 (2) | 20:53 | 21:34
5108:30 | 08:01 | 07:07 07:32 (4) | 07:00 07:25 (2) | 06:00 ] 05:22
| 16:40 | 17:27 | 18:17 7 07:39 (4) | 20:07 15 07:40 (2) | 20:54 | 21:35
6] 08:30 | 08:00 | 07:05 07:29 (4) | 06:58 07:24 (2) | 05:58 ] 05:22
| 16:41 | 17:29 | 18:19 10 07:39 (4) | 20:09 16 07:40 (2) | 20:56 | 21:36
7108:29 | 07:58 | 07:03 07:27 (4) | 06:55 07:24 (2) | 05:57 ] 05:21
| 16:42 | 17:30 | 18:20 12 07:39 (4) | 20:10 16 07:40 (2) | 20:57 | 21:37
8 08:29 | 07:57 | 07:01 07:25 (4) | 06:53 07:24 (2) | 05:55 ] 05:21
| 16:43 | 17:32 | 18:22 15 07:40 (4) | 20:12 15 07:39 (2) | 20:59 | 21:37
9 08:29 | 07:55 | 06:59 07:25 (4) | 06:51 07:25 (2) | 05:53 ] 05:20
| 16:44 | 17:34 | 18:24 14 07:39 (4) | 20:13 13 07:38(2) | 21:01 | 21:38
10 | 08:28 | 07:53 | 06:57 07:25 (4) | 06:49 07:25 (2) | 05:52 | 05:20
| 16:46 | 17:36 | 18:25 14 07:39 (4) | 20:15 12 07:37 (2) | 21:02 | 21:39
11 ] 08:28 | 07:52 | 06:54 07:26 (4) | 06:47 07:27 (2) | 05:50 ] 05:19
| 16:47 | 17:37 | 18:27 12 07:38 (4) | 20:17 8 07:35(2) | 21:03 | 21:40
12 | 08:27 | 07:50 | 06:52 07:26 (4) | 06:45 | 05:49 ] 05:19
| 16:48 | 17:39 | 18:28 9 07:35(4) | 20:18 | 21:05 | 21:40
13 ] 08:27 | 07:48 | 06:50 | 06:43 07:07 (1) | 05:47 ] 05:19
| 16:50 | 17:41 | 18:30 | 20:20 6 07:13 (1) | 21:06 | 21:41
14 | 08:26 | 07:46 | 06:48 | 06:41 07:05 (1) | 05:46 ] 05:19
| 16:51 | 17:43 | 18:32 | 20:21 10 07:15 (1) | 21:08 | 21:42
15 | 08:25 | 07:45 | 06:46 | 06:38 07:04 (1) | 05:44 ] 05:19
| 16:53 | 17:44 | 18:33 | 20:23 11 07:15 (1) | 21:09 | 21:42
16 | 08:25 | 07:43 | 06:44 | 06:36 07:03 (1) | 05:43 ] 05:18
| 16:54 | 17:46 | 18:35 | 20:25 12 07:15(1) | 21:11 | 21:43
17 | 08:24 | 07:41 | 06:41 | 06:34 07:03 (1) | 05:41 ] 05:18
| 16:56 | 17:48 | 18:37 | 20:26 12 07:15(1) | 21:12 | 21:43
18 | 08:23 | 07:39 | 06:39 | 06:32 07:03 (1) | 05:40 ] 05:18
| 16:57 | 17:50 | 18:38 | 20:28 12 07:15(1) | 21:14 | 21:43
19 | 08:22 | 07:37 | 06:37 | 06:30 07:03 (1) | 05:39 ] 05:18
| 16:59 | 17:51 | 18:40 | 20:29 11 07:14 (1) | 21:15 | 21:44
20 | 08:21 | 07:35 | 06:35 | 06:28 07:05 (1) | 05:37 ] 05:19
| 17:00 | 17:53 | 18:41 | 20:31 7 07:12 (1) | 21:16 | 21:44
211 08:20 | 07:34 | 06:33 | 06:26 | 05:36 ] 05:19
| 17:02 | 17:55 | 18:43 | 20:32 | 21:18 | 21:44
221 08:19 | 07:32 | 06:30 | 06:24 | 05:35 ] 05:19
| 17:03 | 17:57 | 18:45 | 20:34 | 21:19 | 21:45
23] 08:18 | 07:30 | 06:28 | 06:22 | 05:34 ] 05:19
| 17:05 | 17:58 | 18:46 | 20:36 | 21:20 | 21:45
241 08:17 | 07:28 | 06:26 | 06:20 | 05:33 ] 05:19
| 17:07 | 18:00 | 18:48 | 20:37 | 21:22 | 21:45
251 08:16 | 07:26 | 06:24 | 06:18 | 05:31 ] 05:20
| 17:08 | 18:02 | 18:50 | 20:39 | 21:23 | 21:45
26| 08:15 | 07:24 | 06:22 | 06:16 | 05:30 ] 05:20
| 17:10 | 18:03 | 18:51 | 20:40 | 21:24 | 21:45
271 08:14 | 07:22 | 06:19 | 06:15 | 05:29 ] 05:21
|17:11 | 18:05 | 18:53 | 20:42 | 21:25 | 21:45
28] 08:13 | 07:20 | 06:17 06:41 (3) | 06:13 | 05:28 ] 05:21
117:13 | 18:07 | 18:54 3 06:44 (3) | 20:44 | 21:26 | 21:45
29 ] 08:11 | 07:18 | 07:15 07:39 (3) | 06:11 | 05:27 ] 05:22
1 17:15 | 18:09 | 19:56 6 07:45(3) | 20:45 | 21:28 | 21:45
30 | 08:10 | | 07:13 07:36 (3) | 06:09 | 05:27 ] 05:22
| 17:17 | | 19:58 8 07:44 (3) | 20:47 | 21:29 | 21:45
31 ] 08:09 | | 07:11 07:34 (3) | | 05:26 |
| 17:18 | | 19:59 9 07:43(3) | | 21:30 |
Sonnenscheinstunden | 265 | 290 | 368 | 413 | 479 | 490
astr.max.mdgl.Beschattung | | | 122 | 220 | |

Tabellen-Layout: Die Daten fur 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)

G J
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( Beschreibung: Lizenzierter Anwender: )
Schattenwurfgutachten fur die Errichtung und den Betrieb von 8 neuen Windenergieanlagen im T&H Ingenieure GmbH
Windpark Nachtsheim-Luxem Bremerhavener HeerstraRe 10

DE-28717 Bremen
+49 (0) 421 79 400 600
klefeker / klefeker@th-ingenieure.de
Berechnet:
> 30.01.2020 11:44/3.2.744 <
SHADOW - Kalender
\Berechnung: Vorbelastung StundenSchattenrezeptor: E - 10 E )
(Voraussetzungen fiir Berechnung des Schattenwurfs )
Referenzjahr fir Kalender 2020
Die dargestellten Zeiten sind die astronomisch maximal mdégliche Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint taglich von Sonnenauf- bis -untergang
Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb
| Juli ] August | September ] Oktober INovembe|] Dezember
1]05:23 | 05:57 | 06:43 07:26 (2) | 07:29 08:07 (4) | 07:19 | 08:07
| 21:44 | 21:15 | 20:16 8 07:34(2) | 19:10 7 08:14 (4) | 17:08 | 16:30
2] 05:23 | 05:58 | 06:44 07:23 (2) | 07:30 08:04 (4) | 07:21 | 08:08
| 21:44 | 21:13 | 20:14 12 07:35(2) | 19:08 11  08:15 (4) | 17:06 | 16:30
3] 05:24 | 06:00 | 06:46 07:23 (2) | 07:32 08:03 (4) | 07:22 | 08:09
| 21:44 | 21:12 | 20:12 13 07:36(2) | 19:06 13  08:16 (4) | 17:04 | 16:29
4] 05:25 | 06:01 | 06:47 07:21 (2) | 07:33 08:02 (4) | 07:24 | 08:11
| 21:43 | 21:10 | 20:10 15 07:36(2) | 19:04 14 08:16 (4) | 17:02 | 16:29
5] 05:25 | 06:02 | 06:49 07:21 (2) | 07:35 08:01 (4) | 07:26 | 08:12
| 21:43 | 21:09 | 20:08 16 07:37(2) | 19:01 15 08:16 (4) | 17:01 | 16:28
6] 05:26 | 06:04 | 06:50 07:20 (2) | 07:36 08:03 (4) | 07:27 | 08:13
| 21:42 | 21:07 | 20:06 16 07:36(2) | 18:59 13  08:16 (4) | 16:59 | 16:28
71 05:27 | 06:05 | 06:52 07:21 (2) | 07:38 08:04 (4) | 07:29 | 08:14
| 21:42 | 21:05 | 20:03 15  07:36(2) | 18:57 11  08:15 (4) | 16:58 | 16:27
8 05:28 | 06:07 | 06:54 07:21 (2) | 07:39 08:06 (4) | 07:31 | 08:16
| 21:41 | 21:03 | 20:01 13 07:34(2) | 18:55 9  08:15(4) | 16:56 | 16:27
9 05:29 | 06:08 | 06:55 07:21 (2) | 07:41 08:07 (4) | 07:32 | 08:17
| 21:41 | 21:02 | 19:59 11 07:32(2) | 18:53 5 08:12 (4) | 16:54 | 16:27
10 | 05:30 | 06:10 | 06:57 07:24 (2) | 07:43 08:09 (4) | 07:34 | 08:18
| 21:40 | 21:00 | 19:57 10 07:34 (3) | 18:51 1 08:10 (4) | 16:53 | 16:27
11 ] 05:31 | 06:11 | 06:58 07:26 (3) | 07:44 | 07:36 | 08:19
| 21:39 | 20:58 | 19:55 9 07:35(3) | 18:49 | 16:51 | 16:27
12 ] 05:32 | 06:13 | 07:00 07:26 (3) | 07:46 | 07:37 | 08:20
| 21:39 | 20:56 | 19:52 10  07:36 (3) | 18:46 | 16:50 | 16:26
13 ] 05:33 | 06:14 | 07:01 07:27 (3) | 07:47 | 07:39 | 08:21
| 21:38 | 20:55 | 19:50 8 07:35(3) | 18:44 | 16:49 | 16:26
14 ] 05:34 | 06:16 | 07:03 07:29 (3) | 07:49 | 07:41 | 08:22
| 21:37 | 20:53 | 19:48 6 07:35(3) | 18:42 | 16:47 | 16:26
15 | 05:35 | 06:17 | 07:04 07:30 (3) | 07:51 | 07:42 | 08:23
| 21:36 | 20:51 | 19:46 4 07:34 (3) | 18:40 | 16:46 | 16:27
16 | 05:36 | 06:19 | 07:06 | 07:52 | 07:44 | 08:23
| 21:35 | 20:49 | 19:44 | 18:38 | 16:45 | 16:27
17 ] 05:37 | 06:20 | 07:07 | 07:54 | 07:46 | 08:24
| 21:34 | 20:47 | 19:41 | 18:36 | 16:43 | 16:27
18 | 05:38 | 06:22 | 07:09 | 07:56 | 07:47 | 08:25
| 21:33 | 20:45 ] 19:39 | 18:34 | 16:42 | 16:27
19 | 05:39 | 06:23 | 07:10 | 07:57 | 07:49 | 08:26
| 21:32 | 20:43 ] 19:37 | 18:32 | 16:41 | 16:27
20| 05:41 | 06:25 1 07:12 | 07:59 | 07:50 | 08:26
| 21:31 | 20:41 ] 19:35 | 18:30 | 16:40 | 16:28
211 05:42 | 06:26 1 07:13 | 08:00 | 07:52 | 08:27
| 21:30 | 20:39 ] 19:32 | 18:28 | 16:39 | 16:28
221 05:43 | 06:28 07:11 (1) | 07:15 | 08:02 | 07:54 | 08:27
| 21:29 | 20:37 2 07:13(1) | 19:30 | 18:26 | 16:38 | 16:29
23] 05:44 | 06:29 07:08 (1) | 07:16 | 08:04 | 07:55 | 08:28
| 21:27 | 20:35 8 07:16 (1) | 19:28 | 18:24 | 16:37 | 16:29
24 ] 05:46 | 06:31 07:06 (1) | 07:18 | 08:05 | 07:57 | 08:28
| 21:26 120:33 10 07:16 (1) | 19:26 | 18:22 | 16:36 | 16:30
251 05:47 | 06:32 07:06 (1) | 07:19 | 07:07 | 07:58 | 08:29
| 21:25 ]20:31 11 07:17 (1) | 19:23 | 17:20 | 16:35 | 16:30
26 ] 05:48 | 06:34 07:05 (1) | 07:21 | 07:09 | 08:00 | 08:29
| 21:24 120:29 12 07:17 (1) | 19:21 | 17:18 | 16:34 | 16:31
27 ] 05:50 | 06:35 07:05 (1) | 07:22 | 07:10 | 08:01 | 08:29
| 21:22 120:27 12 07:17 (1) | 19:19 | 17:17 | 16:33 | 16:32
28] 05:51 | 06:37 07:05 (1) | 07:24 1 07:12 | 08:03 | 08:30
| 21:21 ]20:25 11 07:16 (1) | 19:17 | 17:15 | 16:32 | 16:33
29 | 05:52 | 06:38 07:06 (1) | 07:25 | 07:14 | 08:04 | 08:30
| 21:19 | 20:23 9 07:15(1) | 19:15 117:13 | 16:31 | 16:33
30 | 05:54 | 06:40 07:07 (1) | 07:27 1 07:15 | 08:05 | 08:30
| 21:18 | 20:21 6 07:13(1) | 19:12 | 17:11 | 16:31 | 16:34
31 05:55 | 06:41 | 1 07:17 | | 08:30
| 21:16 | 20:18 | | 17:09 | | 16:35
Sonnenscheinstunden | 494 | 449 | 380 | 334 | 272 | 252
astr.max.mdgl.Beschattung | | 81 | 166 | 99 | |

Tabellen-Layout: Die Daten fur 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)

G J
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( Beschreibung: Lizenzierter Anwender: )
Schattenwurfgutachten fur die Errichtung und den Betrieb von 8 neuen Windenergieanlagen im T&H Ingenieure GmbH
Windpark Nachtsheim-Luxem Bremerhavener HeerstraRe 10

DE-28717 Bremen
+49 (0) 421 79 400 600
klefeker / klefeker@th-ingenieure.de
Berechnet:
> 30.01.2020 11:44/3.2.744 <
SHADOW - Kalender
\Berechnung: Vorbelastung StundenSchattenrezeptor: F - IO F )
(Voraussetzungen fiir Berechnung des Schattenwurfs )
Referenzjahr fir Kalender 2020
Die dargestellten Zeiten sind die astronomisch maximal mdégliche Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint taglich von Sonnenauf- bis -untergang
Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb
|Januar |Februar |Mérz 1April | Mai 1Juni
1] 08:30 | 08:07 | 07:16 | 07:08 | 06:07 06:41 (1) | 05:25
| 16:36 | 17:20 | 18:10 | 20:01 | 20:48 11 06:52 (1) | 21:31
21 08:30 | 08:06 | 07:13 | 07:06 | 06:05 06:43 (1) | 05:24
| 16:36 | 17:22 | 18:12 | 20:02 | 20:50 9 06:52 (1) | 21:32
3108:30 | 08:04 | 07:11 | 07:04 | 06:03 06:44 (1) | 05:23
| 16:38 | 17:23 | 18:14 | 20:04 | 20:51 6 06:50 (1) | 21:33
4] 08:30 | 08:03 | 07:09 | 07:02 | 06:02 | 05:23
| 16:39 | 17:25 | 18:15 | 20:05 | 20:53 | 21:34
5108:30 | 08:01 | 07:07 | 07:00 | 06:00 | 05:22
| 16:40 | 17:27 | 18:17 | 20:07 | 20:54 | 21:35
6] 08:30 | 08:00 | 07:05 | 06:58 07:21 (3) | 05:58 | 05:22
| 16:41 | 17:29 | 18:19 | 20:09 3 07:24 (3) | 20:56 | 21:36
7108:29 | 07:58 | 07:03 | 06:55 07:19 (3) | 05:57 | 05:21
| 16:42 | 17:30 | 18:20 | 20:10 6 07:25(3) | 20:57 | 21:37
8 08:29 | 07:57 | 07:01 | 06:53 07:17 (3) | 05:55 | 05:21
| 16:43 | 17:32 | 18:22 | 20:12 8 07:25(3) | 20:59 | 21:37
9 08:29 | 07:55 | 06:59 | 06:51 07:15 (3) | 05:53 | 05:20
| 16:44 | 17:34 | 18:24 | 20:13 10 07:25(3) | 21:01 | 21:38
10 | 08:28 | 07:53 | 06:57 | 06:49 07:14 (3) | 05:52 | 05:20
| 16:46 | 17:36 | 18:25 | 20:15 11 07:25(3) | 21:02 | 21:39
11 ] 08:28 | 07:52 | 06:54 | 06:47 07:14 (3) | 05:50 ] 05:19
| 16:47 | 17:37 | 18:27 | 20:17 10  07:24 (3) | 21:03 | 21:40
12 | 08:27 | 07:50 | 06:52 | 06:45 07:16 (3) | 05:49 ] 05:19
| 16:48 | 17:39 | 18:28 | 20:18 6 07:22(3) | 21:05 | 21:40
13 ] 08:27 | 07:48 | 06:50 | 06:43 | 05:47 ] 05:19
| 16:50 | 17:41 | 18:30 | 20:20 | 21:06 | 21:41
14 | 08:26 | 07:46 | 06:48 | 06:41 | 05:46 ] 05:19
| 16:51 | 17:43 | 18:32 | 20:21 | 21:08 | 21:42
15 | 08:25 | 07:45 | 06:46 | 06:38 | 05:44 | 05:19
| 16:53 | 17:44 | 18:33 | 20:23 | 21:09 | 21:42
16 | 08:25 | 07:43 | 06:44 07:07 (4) | 06:36 07:04 (2) | 05:43 | 05:18
| 16:54 | 17:46 | 18:35 6 07:13 (4) | 20:25 5 07:09 (2) | 21:11 | 21:43
17 | 08:24 | 07:41 | 06:41 07:05 (4) | 06:34 07:01 (2) | 05:41 | 05:18
| 16:56 | 17:48 | 18:37 9 07:14 (4) | 20:26 11 07:12(2) | 21:12 | 21:43
18 | 08:23 | 07:39 | 06:39 07:03 (4) | 06:32 07:00 (2) | 05:40 | 05:18
| 16:57 | 17:50 | 18:38 13 07:16 (4) | 20:28 13 07:13(2) | 21:14 | 21:43
19 | 08:22 | 07:37 | 06:37 07:01 (4) | 06:30 06:59 (2) | 05:39 | 05:18
| 16:59 | 17:51 | 18:40 15 07:16 (4) | 20:29 14 07:13 (2) | 21:15 | 21:44
20 | 08:21 | 07:35 | 06:35 06:59 (5) | 06:28 06:58 (2) | 05:37 ] 05:19
| 17:00 | 17:53 | 18:41 17 07:16 (4) | 20:31 15 07:13 (2) | 21:16 | 21:44
211 08:20 | 07:33 | 06:33 06:56 (5) | 06:26 06:57 (2) | 05:36 ] 05:19
| 17:02 | 17:55 | 18:43 19 07:15 (4) | 20:32 16 07:13(2) | 21:18 | 21:44
221 08:19 | 07:32 | 06:30 06:55 (5) | 06:24 06:57 (2) | 05:35 ] 05:19
| 17:03 | 17:57 | 18:45 20 07:15(4) | 20:34 16 07:13 (2) | 21:19 | 21:45
23] 08:18 | 07:30 | 06:28 06:56 (5) | 06:22 06:57 (2) | 05:34 ] 05:19
| 17:05 | 17:58 | 18:46 18 07:14 (4) | 20:36 15 07:12 (2) | 21:20 | 21:45
241 08:17 | 07:28 | 06:26 07:01 (4) | 06:20 06:47 (1) | 05:33 ] 05:19
| 17:07 | 18:00 | 18:48 12 07:13 (4) | 20:37 17 07:11(2) | 21:22 | 21:45
25 08:16 | 07:26 | 06:24 07:03 (4) | 06:18 06:44 (1) | 05:31 | 05:20
| 17:08 | 18:02 | 18:50 6 07:09 (4) | 20:39 20  07:10 (2) | 21:23 | 21:45
26| 08:15 | 07:24 | 06:22 | 06:16 06:42 (1) | 05:30 | 05:20
| 17:10 | 18:03 | 18:51 | 20:40 21 07:09 (2) | 21:24 | 21:45
271 08:14 | 07:22 | 06:19 | 06:15 06:41 (1) | 05:29 | 05:21
|17:11 | 18:05 | 18:53 | 20:42 17 07:06 (2) | 21:25 | 21:45
28] 08:13 | 07:20 | 06:17 | 06:13 06:42 (1) | 05:28 | 05:21
1 17:13 | 18:07 | 18:54 | 20:44 12 06:54 (1) | 21:26 | 21:45
29 ] 08:11 | 07:18 | 07:15 | 06:11 06:41 (1) | 05:27 | 05:22
| 17:15 | 18:09 | 19:56 | 20:45 13 06:54 (1) | 21:28 | 21:45
30 | 08:10 | | 07:13 | 06:09 06:41 (1) | 05:27 | 05:22
| 17:17 | | 19:58 | 20:47 12 06:53 (1) | 21:29 | 21:45
31 ] 08:09 | | 07:11 | | 05:26 |
| 17:18 | | 19:59 | | 21:30 |
Sonnenscheinstunden | 265 | 290 | 368 | 413 | 479 | 490
astr.max.mdgl.Beschattung | | | 135 | 271 | 26 |

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

Tag im Monat Sonnenaufgang  (SS:MM) Zeitpunkt (SS:MM) Schattenanfang (WEA mit erstem Schatten)
Sonnenuntergang (SS:MM) Minuten mit Schatten Zeitpunkt (SS:MM) Schattenende (WEA mit letztem Schatten)
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windPRO 3.2.744 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk 30.01.2020 12:55 / 10 WI ﬂdPRO '

T&H_16-049-GBK-17, Anlagen Seite 13



( Beschreibung: Lizenzierter Anwender: )
Schattenwurfgutachten fur die Errichtung und den Betrieb von 8 neuen Windenergieanlagen im T&H Ingenieure GmbH
Windpark Nachtsheim-Luxem Bremerhavener HeerstraRe 10

DE-28717 Bremen
+49 (0) 421 79 400 600
klefeker / klefeker@th-ingenieure.de
Berechnet:
> 30.01.2020 11:44/3.2.744 <
SHADOW - Kalender
\Berechnung: Vorbelastung StundenSchattenrezeptor: F - IO F )
(Voraussetzungen fiir Berechnung des Schattenwurfs )
Referenzjahr fir Kalender 2020
Die dargestellten Zeiten sind die astronomisch maximal mdégliche Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint taglich von Sonnenauf- bis -untergang
Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb
| Juli ] August | September ]| Oktober |Novembel Dezember
1]05:23 | 05:57 | 06:43 07:13 (3) | 07:29 | 07:19 | 08:07
| 21:44 | 21:15 | 20:16 10 07:23(3) | 19:10 | 17:08 | 16:30
2] 05:23 | 05:58 | 06:44 07:12 (3) | 07:30 | 07:21 | 08:08
| 21:44 | 21:13 | 20:14 10 07:22(3) | 19:08 | 17:06 | 16:30
3]05:24 | 06:00 | 06:46 07:13 (3) | 07:32 | 07:22 | 08:09
| 21:44 | 21:12 | 20:12 10 07:23(3) | 19:06 | 17:04 | 16:29
4] 05:25 | 06:01 | 06:47 07:14 (3) | 07:33 | 07:24 ] 08:11
| 21:43 | 21:10 | 20:10 8 07:22 (3) | 19:04 | 17:02 | 16:29
5] 05:25 | 06:02 | 06:49 07:16 (3) | 07:35 | 07:26 ] 08:12
| 21:43 | 21:09 | 20:08 6 07:22(3) | 19:01 | 17:01 | 16:28
6] 05:26 | 06:04 | 06:50 07:17 (3) | 07:36 | 07:27 ] 08:13
| 21:42 | 21:07 | 20:06 3 07:20 (3) | 18:59 | 16:59 | 16:28
71 05:27 | 06:05 | 06:52 | 07:38 | 07:29 | 08:14
| 21:42 | 21:05 | 20:03 | 18:57 | 16:58 | 16:27
8 05:28 | 06:07 | 06:54 | 07:39 | 07:31 | 08:16
| 21:41 | 21:03 | 20:01 | 18:55 | 16:56 | 16:27
9 05:29 | 06:08 | 06:55 | 07:41 | 07:32 ] 08:17
| 21:41 | 21:02 | 19:59 | 18:53 | 16:54 | 16:27
10 | 05:30 | 06:10 06:53 (1) | 06:57 | 07:43 | 07:34 ] 08:18
| 21:40 | 21:00 7 07:00 (1) | 19:57 | 18:51 | 16:53 | 16:27
11 ] 05:31 | 06:11 06:51 (1) | 06:58 | 07:44 | 07:36 ] 08:19
| 21:39 | 20:58 10 07:01 (1) | 19:55 | 18:49 | 16:51 | 16:27
12 ] 05:32 | 06:13 06:50 (1) | 07:00 | 07:46 | 07:37 | 08:20
| 21:39 | 20:56 11 07:01 (1) | 19:52 | 18:46 | 16:50 | 16:26
13 ] 05:33 | 06:14 06:50 (1) | 07:01 | 07:47 | 07:39 | 08:21
| 21:38 | 20:55 12 07:02 (1) | 19:50 | 18:44 | 16:49 | 16:26
14 ] 05:34 | 06:16 06:49 (1) | 07:03 | 07:49 | 07:41 | 08:22
| 21:37 | 20:53 12 07:01(1) | 19:48 | 18:42 | 16:47 | 16:26
15 ] 05:35 | 06:17 06:49 (1) | 07:04 | 07:51 | 07:42 | 08:23
| 21:36 | 20:51 13 07:02 (1) | 19:46 | 18:40 | 16:46 | 16:27
16 | 05:36 | 06:19 06:49 (1) | 07:06 | 07:52 | 07:44 | 08:23
| 21:35 | 20:49 18 07:14 (2) | 19:44 | 18:38 | 16:45 | 16:27
17 | 05:37 | 06:20 06:49 (1) | 07:07 | 07:54 | 07:46 | 08:24
| 21:34 | 20:47 21 07:16 (2) | 19:41 | 18:36 | 16:43 | 16:27
18 | 05:38 | 06:22 06:51 (1) | 07:09 07:52 (4) | 07:56 | 07:47 | 08:25
| 21:33 | 20:45 20 07:17 (2) | 19:39 5 07:57 (4) | 18:34 | 16:42 | 16:27
19 | 05:39 | 06:23 07:03 (2) | 07:10 07:48 (4) | 07:57 | 07:49 | 08:26
| 21:32 | 20:43 14 07:17 (2) | 19:37 11 07:59 (4) | 18:32 | 16:41 | 16:28
20| 05:41 | 06:25 07:03 (2) | 07:12 07:43 (5) | 07:59 | 07:50 | 08:26
| 21:31 | 20:41 15 07:18 (2) | 19:35 17 08:00 (4) | 18:30 | 16:40 | 16:28
211 05:42 | 06:26 07:02 (2) | 07:13 07:41 (5) | 08:00 | 07:52 | 08:27
| 21:30 | 20:39 16 07:18 (2) | 19:32 19  08:00 (4) | 18:28 | 16:39 | 16:28
221 05:43 | 06:28 07:01 (2) | 07:15 07:41 (5) | 08:02 | 07:54 | 08:27
| 21:29 | 20:37 16 07:17 (2) | 19:30 20  08:01 (4) | 18:26 | 16:38 | 16:29
23] 05:44 | 06:29 07:02 (2) | 07:16 07:42 (5) | 08:04 | 07:55 | 08:28
| 21:27 | 20:35 15 07:17 (2) | 19:28 18  08:00 (4) | 18:24 | 16:37 | 16:29
24 ] 05:46 | 06:31 07:01 (2) | 07:18 07:44 (4) | 08:05 | 07:57 | 08:28
| 21:26 | 20:33 15 07:16 (2) | 19:26 16  08:00 (4) | 18:22 | 16:36 | 16:30
251 05:47 | 06:32 07:03 (2) | 07:19 07:45 (4) | 07:07 | 07:58 | 08:29
| 21:25 | 20:31 12 07:15(2) | 19:23 13 07:58 (4) | 17:20 | 16:35 | 16:30
26| 05:48 | 06:34 07:03 (2) | 07:21 07:47 (4) | 07:09 | 08:00 | 08:29
| 21:24 | 20:29 10 07:13(2) | 19:21 11 07:58 (4) | 17:18 | 16:34 | 16:31
27 ] 05:50 | 06:35 07:06 (2) | 07:22 07:48 (4) | 07:10 | 08:01 | 08:29
| 21:22 | 20:27 5 07:11 (2) | 19:19 7 07:55(4) | 17:17 | 16:33 | 16:32
28] 05:51 | 06:37 | 07:24 | 07:12 | 08:03 | 08:30
| 21:21 | 20:25 | 19:17 | 17:15 | 16:32 | 16:33
29 | 05:52 | 06:38 | 07:25 | 07:14 | 08:04 | 08:30
| 21:19 | 20:23 | 19:15 | 17:13 | 16:31 | 16:33
30 | 05:54 | 06:40 | 07:27 | 07:15 | 08:05 | 08:30
| 21:18 | 20:21 | 19:12 | 17:11 | 16:31 | 16:34
31 05:55 | 06:41 07:15 (3) | | 07:17 | | 08:30
| 21:16 | 20:18 6 07:21(3) | | 17:09 | | 16:35
Sonnenscheinstunden | 494 | 449 | 380 | 334 | 272 | 252
astr.max.mdgl.Beschattung | | 248 | 184 | | |

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

Tag im Monat Sonnenaufgang  (SS:MM) Zeitpunkt (SS:MM) Schattenanfang (WEA mit erstem Schatten)
Sonnenuntergang (SS:MM) Minuten mit Schatten Zeitpunkt (SS:MM) Schattenende (WEA mit letztem Schatten)
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( Beschreibung: Lizenzierter Anwender: )
Schattenwurfgutachten fur die Errichtung und den Betrieb von 8 neuen Windenergieanlagen im T&H Ingenieure GmbH
Windpark Nachtsheim-Luxem Bremerhavener HeerstraRe 10

DE-28717 Bremen
+49 (0) 421 79 400 600
klefeker / klefeker@th-ingenieure.de
Berechnet:
> 30.01.2020 11:44/3.2.744 <
SHADOW - Kalender
\Berechnung: Vorbelastung StundenSchattenrezeptor: G - 10 G )
(Voraussetzungen fiir Berechnung des Schattenwurfs )
Referenzjahr fir Kalender 2020
Die dargestellten Zeiten sind die astronomisch maximal mdégliche Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint taglich von Sonnenauf- bis -untergang
Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb
|Januar |Februar |Mérz | April | Mai 1Juni | Juli JAugust ]| SeptembeyOktober |Novembel] Dezember
1] 08:30 | 08:07 | 07:16 | 07:08 | 06:07 | 05:25 | 05:23 | 05:57 | 06:43 | 07:29 |1 07:19 | 08:07
| 16:36 | 17:20 | 18:10 | 20:01 | 20:48 | 21:31 | 21:44 | 21:15 | 20:16 | 19:10 | 17:08 | 16:30
21 08:30 | 08:06 | 07:14 | 07:06 | 06:05 | 05:24 | 05:23 | 05:58 | 06:44 | 07:30 1 07:21 | 08:08
| 16:37 | 17:22 | 18:12 | 20:02 | 20:50 | 21:32 | 21:44 | 21:13 | 20:14 | 19:08 | 17:06 | 16:30
3108:30 | 08:04 | 07:11 | 07:04 | 06:04 | 05:24 | 05:24 | 06:00 | 06:46 | 07:32 1 07:22 | 08:09
| 16:38 | 17:24 | 18:14 | 20:04 | 20:51 | 21:33 | 21:44 | 21:12 | 20:12 | 19:06 | 17:04 | 16:29
4] 08:30 | 08:03 | 07:09 | 07:02 | 06:02 | 05:23 | 05:25 | 06:01 | 06:48 | 07:33 | 07:24 ] 08:11
| 16:39 | 17:25 | 18:15 | 20:06 | 20:53 | 21:34 | 21:43 | 21:10 | 20:10 | 19:04 | 17:02 | 16:29
5108:30 | 08:01 | 07:07 | 07:00 | 06:00 | 05:22 | 05:26 | 06:02 | 06:49 | 07:35 |1 07:26 | 08:12
| 16:40 | 17:27 | 18:17 | 20:07 | 20:54 | 21:35 | 21:43 | 21:09 | 20:08 | 19:02 | 17:01 | 16:28
6] 08:30 | 08:00 | 07:05 | 06:58 | 05:58 | 05:22 | 05:26 | 06:04 | 06:51 | 07:36 | 07:27 | 08:13
| 16:41 | 17:29 | 18:19 | 20:09 | 20:56 | 21:36 | 21:42 | 21:07 | 20:06 | 18:59 | 16:59 | 16:28
7108:29 | 07:58 | 07:03 | 06:55 | 05:57 | 05:21 | 05:27 | 06:05 | 06:52 | 07:38 |1 07:29 | 08:14
| 16:42 | 17:30 | 18:20 | 20:10 | 20:58 | 21:37 | 21:42 | 21:05 | 20:03 | 18:57 | 16:58 | 16:27
8 08:29 | 07:57 | 07:01 | 06:53 | 05:55 | 05:21 | 05:28 | 06:07 | 06:54 | 07:40 1 07:31 | 08:16
| 16:43 | 17:32 | 18:22 | 20:12 | 20:59 | 21:37 | 21:41 | 21:04 | 20:01 | 18:55 | 16:56 | 16:27
9] 08:29 | 07:55 | 06:59 ] 06:51 | 05:53 | 05:20 | 05:29 | 06:08 | 06:55 | 07:41 |1 07:32 | 08:17
| 16:44 | 17:34 | 18:24 | 20:13 | 21:01 | 21:38 | 21:41 | 21:02 | 19:59 | 18:53 | 16:54 | 16:27
10 | 08:28 | 07:53 | 06:57 | 06:49 | 05:52 | 05:20 | 05:30 | 06:10 | 06:57 | 07:43 1 07:34 | 08:18
| 16:46 | 17:36 | 18:25 | 20:15 | 21:02 | 21:39 | 21:40 | 21:00 | 19:57 | 18:51 | 16:53 | 16:27
11 ] 08:28 | 07:52 | 06:54 | 06:47 | 05:50 | 05:19 ] 05:31 ] 06:11 | 06:58 | 07:44 | 07:36 | 08:19
| 16:47 | 17:37 | 18:27 | 20:17 | 21:04 | 21:40 | 21:39 | 20:58 | 19:55 | 18:49 | 16:52 | 16:27
12 | 08:27 | 07:50 | 06:52 | 06:45 | 05:49 | 05:19 ] 05:32 ] 06:13 | 07:00 | 07:46 | 07:37 | 08:20
| 16:48 | 17:39 | 18:29 | 20:18 | 21:05 | 21:40 | 21:39 | 20:56 | 19:52 | 18:47 | 16:50 | 16:27
13 ] 08:27 | 07:48 | 06:50 | 06:43 | 05:47 | 05:19 | 05:33 | 06:14 | 07:01 | 07:47 ] 07:39 | 08:21
| 16:50 | 17:41 | 18:30 | 20:20 | 21:06 | 21:41 | 21:38 | 20:55 | 19:50 | 18:44 | 16:49 | 16:27
14 | 08:26 | 07:46 | 06:48 | 06:41 | 05:46 | 05:19 | 05:34 | 06:16 | 07:03 | 07:49 | 07:41 | 08:22
| 16:51 | 17:43 | 18:32 | 20:21 | 21:08 | 21:42 | 21:37 | 20:53 | 19:48 | 18:42 | 16:47 | 16:27
15 | 08:25 | 07:45 | 06:46 | 06:38 | 05:44 | 05:19 | 05:35 | 06:17 | 07:04 | 07:51 | 07:42 | 08:23
| 16:53 | 17:44 | 18:33 | 20:23 | 21:09 | 21:42 | 21:36 | 20:51 | 19:46 | 18:40 | 16:46 | 16:27
16 | 08:25 | 07:43 | 06:44 | 06:36 | 05:43 | 05:19 | 05:36 | 06:19 | 07:06 | 07:52 | 07:44 | 08:23
| 16:54 | 17:46 | 18:35 | 20:25 | 21:11 | 21:43 | 21:35 | 20:49 | 19:44 | 18:38 | 16:45 | 16:27
17 | 08:24 | 07:41 | 06:41 | 06:34 | 05:41 | 05:18 | 05:37 | 06:20 | 07:07 | 07:54 | 07:46 | 08:24
| 16:56 | 17:48 | 18:37 | 20:26 | 21:12 | 21:43 | 21:34 | 20:47 | 19:41 | 18:36 | 16:43 | 16:27
18 | 08:23 | 07:39 | 06:39 ] 06:32 | 05:40 | 05:18 | 05:38 | 06:22 | 07:09 | 07:56 | 07:47 | 08:25
| 16:57 | 17:50 | 18:38 | 20:28 | 21:14 | 21:43 | 21:33 | 20:45 | 19:39 | 18:34 | 16:42 | 16:27
19 | 08:22 | 07:37 | 06:37 | 06:30 | 05:39 | 05:19 | 05:40 | 06:23 | 07:10 | 07:57 | 07:49 | 08:26
| 16:59 | 17:51 | 18:40 | 20:29 | 21:15 | 21:44 | 21:32 | 20:43 | 19:37 | 18:32 | 16:41 | 16:28
20| 08:21 | 07:35 | 06:35 | 06:28 | 05:37 | 05:19 | 05:41 | 06:25 | 07:12 | 07:59 | 07:50 | 08:26
| 17:00 | 17:53 | 18:42 | 20:31 | 21:16 | 21:44 | 21:31 | 20:41 | 19:35 | 18:30 | 16:40 | 16:28
211 08:20 | 07:34 | 06:33 | 06:26 | 05:36 | 05:19 | 05:42 | 06:26 | 07:13 | 08:01 | 07:52 | 08:27
| 17:02 | 17:55 | 18:43 | 20:33 | 21:18 | 21:44 | 21:30 | 20:39 | 19:32 | 18:28 | 16:39 | 16:28
221 08:19 | 07:32 | 06:30 | 06:24 | 05:35 | 05:19 | 05:43 | 06:28 | 07:15 | 08:02 | 07:54 | 08:27
| 17:03 | 17:57 | 18:45 | 20:34 | 21:19 | 21:45 | 21:29 | 20:37 | 19:30 | 18:26 | 16:38 | 16:29
23] 08:18 | 07:30 | 06:28 | 06:22 | 05:34 | 05:19 | 05:45 | 06:29 | 07:16 | 08:04 | 07:55 | 08:28
| 17:05 | 17:58 | 18:46 | 20:36 | 21:20 | 21:45 | 21:27 | 20:35 | 19:28 | 18:24 | 16:37 | 16:29
241 08:17 | 07:28 | 06:26 | 06:20 ] 05:33 | 05:19 | 05:46 | 06:31 | 07:18 | 08:05 | 07:57 | 08:28
| 17:07 | 18:00 | 18:48 | 20:37 | 21:22 | 21:45 | 21:26 | 20:33 | 19:26 | 18:22 | 16:36 | 16:30
25 08:16 | 07:26 | 06:24 | 06:18 ] 05:32 | 05:20 | 05:47 | 06:32 | 07:19 | 07:07 | 07:58 | 08:29
| 17:08 | 18:02 | 18:50 | 20:39 | 21:23 | 21:45 | 21:25 | 20:31 | 19:24 | 17:20 | 16:35 | 16:31
26| 08:15 | 07:24 | 06:22 | 06:16 | 05:30 | 05:20 | 05:48 | 06:34 | 07:21 | 07:09 | 08:00 | 08:29
| 17:10 | 18:03 | 18:51 | 20:40 | 21:24 | 21:45 | 21:24 | 20:29 | 19:21 | 17:18 | 16:34 | 16:31
271 08:14 | 07:22 | 06:19 | 06:15 | 05:29 | 05:21 | 05:50 | 06:35 | 07:22 | 07:10 | 08:01 | 08:29
| 17:12 | 18:05 | 18:53 | 20:42 | 21:25 | 21:45 | 21:22 | 20:27 | 19:19 | 17:17 | 16:33 | 16:32
28] 08:13 | 07:20 | 06:17 ] 06:13 | 05:28 | 05:21 | 05:51 | 06:37 | 07:24 | 07:12 | 08:03 | 08:30
117:13 | 18:07 | 18:54 | 20:44 | 21:27 | 21:45 | 21:21 | 20:25 | 19:17 | 17:15 | 16:32 | 16:33
29 ] 08:11 | 07:18 | 07:15 ] 06:11 | 05:28 | 05:22 | 05:53 | 06:38 | 07:25 | 07:14 | 08:04 | 08:30
| 17:15 | 18:09 | 19:56 | 20:45 | 21:28 | 21:45 | 21:19 | 20:23 | 19:15 | 17:13 | 16:32 | 16:34
30 | 08:10 | | 07:13 | 06:09 | 05:27 | 05:22 | 05:54 | 06:40 | 07:27 | 07:15 | 08:05 | 08:30
| 17:17 | | 19:58 | 20:47 | 21:29 | 21:45 | 21:18 | 20:21 | 19:12 | 17:11 | 16:31 | 16:34
311 08:09 | | 07:11 | | 05:26 | | 05:55 | 06:41 | | 07:17 | | 08:30
| 17:18 | | 19:59 | | 21:30 | | 21:16 | 20:19 | | 17:09 | | 16:35
Sonnenscheinstunden | 265 | 290 | 368 | 413 | 478 | 490 | 494 | 449 | 380 | 334 | 272 | 252
astr.max.mdgl.Beschattung | | | | | | | | | | | |

Tabellen-Layout: Die Daten fur 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)

G J

windPRO 3.2.744 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk 30.01.2020 12:55 / 12 WI ﬂd PRO '
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Beschreibung: Lizenzierter Anwender:
Schattenwurfgutachten fur die Errichtung und den Betrieb von 8 neuen Windenergieanlagen im T&H Ingenieure GmbH
Windpark Nachtsheim-Luxem Bremerhavener HeerstraRe 10
DE-28717 Bremen
+49 (0) 421 79 400 600
klefeker / klefeker@th-ingenieure.de
Berechnet:
> 30.01.2020 11:44/3.2.744 <
SHADOW - Kalender
\Berechnung: Vorbelastung StundenSchattenrezeptor: H - 10 H )
<

(Voraussetzungen fiir Berechnung des Schattenwurfs
Referenzjahr fir Kalender 2020

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

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

|Januar |Februar |Marz 1April IMai 1Juni
1]08:30 | 08:07 | 07:16 | 07:08 | 06:07 | 05:25
116:36 | 17:20 | 18:10 | 20:01 | 20:48 | 21:31
2] 08:30 |07:14 | 07:06 | 06:05
| 16:37 |18:12 | 20:02 | 20:50
3108:30 J07:11 | 07:04 1 06:04
| 16:38 118:14 | 20:04 | 20:51
4 08:30 |07:09 | 07:02 | 06:02
1 16:39 |18:15 | 20:06 | 20:53
5] 08:30 107:07 | 07:00 | 06:00
| 16:40 |18:17 | 20:07 | 20:54
6108:30 |07:05 | 06:58 | 05:58
| 16:41 118:19 | 20:09 | 20:56
7] 08:29 107:03 | 06:55 | 05:57
| 16:42 |18:20 | 20:10 | 20:57
8108:29 ]07:01 | 06:53 1 05:55
| 16:43 118:22 | 20:12 | 20:59
9 08:29 106:59 | 06:51 | 05:53
| 16:44 |18:24 | 20:13 | 21:01
10 | 08:28 1 06:57 | 06:49 | 05:52 : :
| 16:46 118:25 | 20:15 | 21:02 5 06:23 (2) | 21:39
11 | 08:28 | 06:54 | 06:47 | 05:50 06:17 (2) | 05:19
| 16:47 118:27 | 20:17 | 21:03 7 06:24 (2) | 21:40
12 | 08:27 106:52 | 06:45 | 05:49 06:15 (2) | 05:19
| 16:48 |18:29 | 20:18 | 21:05 9 06:24 (2) | 21:40
13 | 08:27 ] 06:50 | 06:43 | 05:47 06:14 (2) | 05:19
| 16:50 118:30 | 20:20 121:06 11 06:25 (2) | 21:41
14 | 08:26 | 06:48 | 06:41 | 05:46 06:14 (2) | 05:19
| 16:51 |18:32 | 20:21 121:08 11
15 | 08:25 1 06:46 | 06:38 07:03 (4) | 05:44
| 16:53 118:33 | 20:23 1 07:04(4)|21:09 12 : :
16 | 08:25 | 06:44 | 06:36 07:01 (4) | 05:43 06:14 (2) | 05:19
| 16:54 118:35 | 20:25 5 07:06(4) [ 21:11 11  06:25 (2) | 21:43
17 | 08:24 106:41 | 06:34 06:59 (4) | 05:41 06:15 (2) | 05:18
| 16:56 |18:37 | 20:26 7 07:06(4) | 21:12 10 06:25 (2) | 21:43
18 | 08:23 106:39 | 06:32 06:57 (4) | 05:40 :
| 16:57 118:38 | 20:28 10 07:07 (4) | 21:14 8
19 | 08:22 106:37 | 06:30 06:55 (4) | 05:39 : :
| 16:59 118:40  |20:29 11  07:06 (4) | 21:15 6 06:22 (2) | 21:
20 | 08:21 106:35 | 06:28 06:55 (4) | 05:37 06:18 (2) | 05:19
| 17:00 |18:42  ]20:31 11  07:06 (4) | 21:16 3 06:21(2) | 21:44
21 08:20 | 06:33 | 06:26 06:55 (4) | 05:36 | 05:19
| 17:02 118:43  ]20:33 10 07:05 (4) | 21:18 | 21:44
221 08:19 106:30 | 06:24 06:56 (4) | 05:35 | 05:19
| 17:03 | 18:45 | 20:34 7 07:03(4) | 21:19 | 21:45
23] 08:18 |06:28 | 06:22 1 05:34 1 05:19
| 17:05 | 18:46 | 20:36 | 21:20
24| 08:17 106:26 | 06:20 | 05:33
| 17:07 |18:48 | 20:37 | 21:22
25 | 08:16 106:24 | 06:18 | 05:32
| 17:08 118:50 | 20:39 | 21:23
26| 08:15 | 06:22 | 06:16 | 05:30
| 17:10 118:51 | 20:40 | 21:24
27| 08:14 106:19 | 06:15 | 05:29
| 17:12 | 18:53 | 20:42 | 21:25
28 | 08:13 ]06:17 | 06:13 1 05:28
117:13 |18:54 | 20:44 | 21:26
29 | 08:11 |07:15 | 06:11 | 05:28
117:15 119:56 | 20:45 | 21:28
30 | 08:10 107:13 | 06:09 | 05:27
| 17:17 119:58 | 20:47 | 21:29
31| 08:09 | 07:11 | | 05:26
| 17:18 119:59 | | 21:30
Sonnenscheinstunden | 265 | 368 | 413 | 478
astr.max.mogl.Beschattung | | | 62 | 93

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

Tag im Monat Sonnenaufgang  (SS:MM)

1auli

] 05:23
| 21:44
] 05:23
| 21:44
] 05:24
| 21:44
| 05:25
| 21:43
] 05:25
| 21:43
] 05:26
| 21:42
] 05:27
| 21:42
] 05:28
| 21:41
| 05:29
| 21:41
] 05:30
| 21:40
] 05:31
| 21:39
] 05:32
| 21:39
] 05:33
| 21:38
| 05:34
| 21:37
] 05:35
| 21:36
] 05:36
| 21:35
] 05:37
| 21:34
] 05:38
| 21:33
| 05:40
| 21:32
] 05:41
| 21:31
] 05:42
| 21:30
| 05:43
| 21:29
] 05:45
| 21:27
| 05:46
| 21:26
| 05:47
| 21:25
] 05:48
| 21:24
| 05:50
| 21:22
] 05:51
| 21:21
| 05:53
| 21:19
| 05:54
| 21:18
] 05:55
| 21:16
| 494

10

11

11

11

10

06:26 (2) | 06:32
06:33 (2) | 20:31
06:26 (2) | 06:34
06:35 (2) | 20:29
06:25 (2) | 06:

06:35 (2) | 2
06:24 (2) | 06:
06:35 (2) | 20:25
06:24 (2) | 06:38
06:35 (2) | 20:23
06:25 (2) | 06:40
06:36 (2) | 20:
06:25 (2) | O
06:35 (2) | 20:19
| 449
|

Zeitpunkt (SS:MM) Schattenanfang

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

-

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

| SeptembejOktober |Novembej]Dezember

06:26 (2) | 06:43 | 07:29 | 07:19 | 08:07
8 06:34(2)|20:16  [19:10  [17:08 | 16:30
06:28 (2) | 06:44 Jo7:21 | 08:08
6 06:34(2) | 20:14 |17:06 | 16:30
06:29 (2) | 06:46 107:22 | 08:09
3 06:32 (2) | 20:12 |17:04 | 16:29

| 06:48 |07:24 | 08:11
| 20:10 |17:02 | 16:29
| 06:49 |07:26 | 08:12
| 20:08 |17:01 | 16:28
| 06:51 |07:27 | 08:13
| 20:06 116:59 | 16:28
| 06:52 |07:29 | 08:14
| 20:03 |16:58 | 16:27
| 06:54 ]07:31 | 08:16
| 20:01 |16:56 | 16:27
| 06:55 |07:32 | 08:17
| 19:59 |16:54 | 16:27
| 06:57 |07:3¢ | 08:18
| 19:57 |16:53 | 16:27
| 06:58 J07:36 | 08:19
| 19:55 |16:51 | 16:27
| 07:00 107:37 | 08:20
| 19:52 |16:50 | 16:27
| 07:01 ]07:39 | 08:21
| 19:50 |16:49 | 16:27
| 07:03 |07:41 | 08:22
| 19:48 |16:47 | 16:27
| 07:04 |07:42 | 08:23
| 19:46 |16:46 | 16:27
| 07:06 |07:44 | 08:23
| 19:44 |16:45 | 16:27
| 07:07 |07:46 | 08:24
| 19:41 |16:43 | 16:27
| 07:09 |07:47 | 08:25
| 19:39 |16:42 | 16:27
| 07:10 |07:49 | 08:26
| 19:37 |16:41 | 16:28

07:05 (4) | 07:12
1 07:06 (4) | 19:35
07:01 (4) | 07:13
7 07:08 (4) | 19:32
07:00 (4) | 07:15
10 07:10 (4) | 19:30
06:58 (4) | 07:16
12 07:10 (4) | 19:28
06:58 (4) | 07:18
11 07:00 (4) | 19:26
07:00 (4) | 07:19
9 07:09 (4) | 19:24
07:01 (4) | 07:21
7 07:08 (4) | 19:21
07:03 (4) | 07:22
5 07:08 (4) | 19:19
07:04 (4) | 07:24
1 07:05 (4) | 19:17

]07:50 | 08:26
|16:40 | 16:28
|o7:52 | 08:27
116:39 | 16:28
|o7:54 | 08:27
|16:38 | 16:29
]07:55 | 08:28
116:37 | 16:29
Jo7:57 | 08:28
116:36 | 16:30
Jo7:58 | 08:29
116:35 | 16:31
]08:00 | 08:29
116:34 | 16:31
]08:01 | 08:29
116:33 | 16:32
]08:03 | 08:30
116:32 | 16:33

| 07:25 108:04 | 08:30
| 19:15 116:32 | 16:34
| 07:27 108:05 | 08:30
| 19:12 116:31 | 16:34
| | ] 08:30
| | | 16:35
| 380 | 272 | 252
| |

80 |

windPRO 3.2.744 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk
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a Beschreibung: Lizenzierter Anwender: )
Schattenwurfgutachten fur die Errichtung und den Betrieb von 8 neuen Windenergieanlagen im T&H Ingenieure GmbH
Windpark Nachtsheim-Luxem Bremerhavener HeerstraRe 10
DE-28717 Bremen
+49 (0) 421 79 400 600
klefeker / klefeker@th-ingenieure.de
Berechnet:
> 30.01.2020 11:44/3.2.744 <
SHADOW - Grafischer Kalender
Berechnung: Vorbelastung Stunden D,
AIOA B:IOB
E| ———1 = T
21:003 [ 21002 — < ~]
20:00 3 20:003
19:00 3 ] ™~ 19:003 | ~
oy |~ \ 18:003 N
18:00 2 { 2:00 = N
17:00 23— — 17.00 3 ——
16:00 3 16:00 3
15:00 ; 15:00 ;
= 1400 2 = 14002
N 13005 N 12003
12:002 12:00 3
11:00 3 11:003
10:00 3 10:00 3
09:00 3 09002
o 3 L —— o | ——
oe:co 3 pa~y =l V el 08003 U
07:00 3 ~fr <= = 07:00 5 — ]
0600 — ] 06:003 I ]
—IilIiiIliillill-‘lﬁlll|llllllllrlllllr| B L L LI L I |
Jan  Feb Mar  Apr Mai Jun  Jul Aug Sep O Mov Dez Jan Jan  Feb Mar Apr Mai Jun  Jud Aug Sep O Nov Dez Jan
Monat Monat
cloc D:IoD
21003 [ 21003 —
o003 - = o0 ] J T~
18:00 3 ~ 18:00 3 - ~
17003 N 17003t N ~—
16:00 3 16:00
15:003 15005
= 14003 = 1400
N 1300 N 1300
12005 12.005
11:00 3 11:00 3
10:00 10:005
09:00 = 09:003
08:00 S ——— - = 08:00 SF——= & bt o
o7:003 == << /,-"f 2 07:003 \‘\j —~ L= il ¥ =l
06:00 ] ~] 06:00 ] ]
rrrprrrjprrroprrr Trr Trrjrrrjprrrorgprrr Trrjprrrfrryr] rrr(rrrjrrr|rrrT TT T Tr1r|rrr Trrjrrr|rrr T TrirT]
Jan  Feb M&  Apr Mai Jun  Jul  Aug Sep OK  Nov Dez Jan Jan Feb Mar Apr Mai Jun  Ju Aug Sep OKR  Nov Dez Jan
Monat Monat
EIOE F:IOF
21003 [ 21003 —
o003 - = o0 ] J T~
18:00 3 ~ 18:00 3 - ~
17003 N 17003t N S
16:00 4 16:00 5
15:003 15005
= 14003 = 1400
N 13003 N 13003
12005 12.005
11:00 3 11:00 3
10:00 10:005
09:00 09:003
08:00 S ——— & . = 08:00 SF——= —— o
07:003 \-‘\j' ] /"‘:f‘ R 07:003 \‘\.J “-‘\\ ;.,-' L
06:00 ] 06:00 ]
rrrprrrjprrroprrr Trr Trrjrrrjprrrorgprrr Trrjprrrfrryr] rrr(rrrjrrr|rrrT TT T Tr1r|rrr Trrjrrr|rrr T TrirT]
Jan  Feb M&  Apr Mai Jun  Jul  Aug Sep OK  Nov Dez Jan Jan Feb Mar Apr Mai Jun  Ju Aug Sep OKR  Nov Dez Jan
Monat Monat
WEA
2: WEA K2 P 4 weaka
—
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( Beschreibung: Lizenzierter Anwender: )
Schattenwurfgutachten fur die Errichtung und den Betrieb von 8 neuen Windenergieanlagen im T&H Ingenieure GmbH
Windpark Nachtsheim-Luxem Bremerhavener HeerstraRe 10
DE-28717 Bremen
+49 (0) 421 79 400 600
klefeker / klefeker@th-ingenieure.de
Berechnet:
> 30.01.2020 11:44/3.2.744 <
SHADOW - Grafischer Kalender
Berechnung: Vorbelastung Stunden )
G oG H: IOH
21:003 i 0 3 |
20:00 3 003 -
19:00 § I ~ ?g% 3 ] =
1603 - \ 18:00 5 P
E| " 1\ x N
17:00 17:00 34—
16:00 16:002
15:00 3 15:00 =
= 14002 = 14002
N 1300 No1300-
1200 3 12003
11:00 3 11:00 3
10:00 3 10:00 2
09:00 09:00 =
08:00 3 L 08:00 5 ———= et =
. A // L o700 3 t | S— -1 U
W E = S e
0600 —~ =] 06:00
B B B T i e e T B B L = B T = SIS S
Jan  Feb Mar  Apr Mai Jun Jul Aug Sep OW  MNov Dez Jan Jan Feb Mar Apr Mai Jun  Jd  Aug Sep O Nov Dez Jan
Monat Monat
WEA
2: WEA K2 P 4 weaka
- _J
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( Beschreibung: Lizenzierter Anwender: )
Schattenwurfgutachten fur die Errichtung und den Betrieb von 8 neuen Windenergieanlagen im T&H Ingenieure GmbH
Windpark Nachtsheim-Luxem Bremerhavener HeerstraRe 10
DE-28717 Bremen
+49 (0) 421 79 400 600
klefeker / klefeker@th-ingenieure.de
Berechnet:
30.01.2020 11:44/3.2.744
. _/
(SHADOW - Kalender pro WEA h
\Berechnung: Vorbelastung StundenWEA: 1 - WEA K1 )
A n ~
Voraussetzungen fur Berechnung des Schattenwurfs
Referenzjahr fir Kalender 2020
Die dargestellten Zeiten sind die astronomisch maximal mégliche Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint taglich von Sonnenauf- bis -untergang
Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb
|Januar |Februar |Méarz 1 April IMai 1Juni 1Juli | August | September | Oktober |NovembelDezembe|
1108:30 | 08:07 |07:15 | 07:08 07:34-07:44/10 | 06:07 06:41-06:52/11 | 05:25 | 05:23 | 05:57 | 06:43 107:28 | 07:19 | 08:07
116:35 | 17:20 | 18:10 | 20:01 | 20:48 |21:31 | 21:44 | 21:15 | 20:16 119:10 | 17:07 | 16:30
2] 08:30 | 08:06 | 07:13 | 07:06 07:35-07:42/7 | 06:05 06:43-06:52/9 | 05:24 | 05:23 | 05:58 | 06:44 | 07:30 | 07:20 | 08:08
: |17:22 | 18:12 | 20:02 | 20:50 |21:32 | 21:44 | 21:13 | 20:14 119:08 | 17:06 | 16:29
108:04 | 07:11 | 07:04 | 06:03 06:44-06:50/6 | 05:23 | 05:24 | 05:59 | 06:46 107:32 | 07:22 | 08:09
|17:23 ] 18:13 | 20:04 | 20:51 121:33 | 21:44 | 21:12 | 20:12 119:06 | 17:04 | 16:29
1 08:03 | 07:09 | 07:02 | 06:02 105:23 | 05:25 | 06:01 | 06:47 107:33 | 07:24 | 08:11
|17:25 | 18:15 | 20:05 | 20:53 |21:34 | 21:43 | 21:10 | 20:10 119:04 | 17:02 | 16:28
108:01 | 07:07 | 07:00 | 06:00 105:22 | 05:25 | 06:02 | 06:49 107:35 | 07:25 | 08:12
|17:27 | 18:17 | 20:07 | 20:54 |21:35 | 21:43 | 21:08 | 20:08 119:01 | 17:01 | 16:28
1 08:00 | 07:05 | 06:57 | 05:58 105:21 | 05:26 | 06:04 | 06:50 107:36 | 07:27 | 08:13
|17:29 | 18:18 | 20:09 | 20:56 |21:36 | 21:42 | 21:07 | 20:05 |18:59 | 16:59 | 16:28
|07:58 | 07:03 | 06:55 ] 05:56 ]05:21 [ 05:27 | 06:05 ] 06:52 107:38 | 07:29 | 08:14
117:30 | 18:20 | 20:10 | 20:57 |21:37 | 21:42 | 21:05 | 20:03 | 18:57 | 16:57 | 16:27
|07:57 | 07:01 | 06:53 | 05:55 105:20 | 05:28 | 06:07 | 06:53 107:39 | 07:31 | 08:15
117:32 | 18:22 | 20:12 | 20:59 121:37  |21:41 | 21:03 | 20:01 118:55 | 16:56 | 16:27
107:55 | 06:59 | 06:51 | 05:53 105:20 | 05:29 | 06:08 | 06:55 107:41 | 07:32 | 08:17
|17:34 | 18:23 | 20:13 | 21:00 |21:38 | 21:41 | 21:02 | 19:59 | 18:53 | 16:54 | 16:27
107:53 | 06:56 | 06:49 | 05:52 105:20 ] 05:30 | 06:10 06:53-07:00/7 | 06:56 07:29-07:35/6 | 07:43 | 07:34 | 08:18
6 |17:36 | 18:25 | 20:15 | 21:02 121:39 | 21:40 | 21:00 | 19:57 |18:51 | 16:53 | 16:27
11]08:28 | 07:52 | 06:54 | 06:47 | 05:50 105:19 | 05:31 | 06:11 06:51-07:01/10 | 06:58 07:27-07:36/9 | 07:44 | 07:36 | 08:19
| 16:47 | 17:37 | 18:27 | 20:17 | 21:03 | 21:40 | 21:39 | 20:58 | 19:54 | 18:48 | 16:51 | 16:26
B | 07:50 | 06:52 | 06:45 | 05:48 | 05:19 | 05:32 | 06:13 06:50-07:01/11 | 06:59 07:26-07:37/11 | 07:46 | 07:37 | 08:20
117:39 | 18:28 | 20:18 | 21:05 | 21:40 | 21:38 | 20:56 | 19:52 | 18:46 | 16:50 | 16:26
| 07:48 | 06:50 | 06:43 07:07-07:13/6 | 05:47 | 05:19 | 05:33 | 06:14 06:50-07:02/12 | 07:01 07:27-07:36/9 | 07:47 | 07:39 | 08:21
|17:41 ] 18:30 | 20:20 | 21:06 |21:41 | 21:38 | 20:54 | 19:50 |18:44 | 16:48 | 16:26
| 07:46 | 06:48 | 06:40 07:05-07:15/10 | 05:45 | 05:19 | 05:34 | 06:16 06:49-07:01/12 | 07:02 07:29-07:36/7 | 07:49 | 07:41 | 08:22
| 16: |17:43 | 18:32 | 20:21 | 21:08 | 21:41 | 21:37 | 20:53 | 19:48 | 18:42 | 16:47 | 16:26
15| 08:25 | 07:45 | 06:46 | 06:38 07:04-07:15/11 | 05:44 | 05:18 | 05:35 | 06:17 06:49-07:02/13 | 07:04 07:30-07:34/4 | 07:51 | 07:42 | 08:23
|16:52 | 17:44 | 18:33 | 20:23 | 21:09 | 21:42 | 21:36 | 20:51 | 19:46 |18:40 | 16:46 | 16:26
107:43 | 06:43 | 06:36 07:03-07:15/12 | 05:43 105:18 | 05:36 | 06:19 06:49-07:01/12 | 07:05 107:52 | 07:44 | 08:23
|17:46 | 18:35 | 20:24 | 21:11 |21:43 | 21:35 | 20:49 | 19:43 |18:38 | 16:44 | 16:27
| 07:41 | 06:41 | 06:34 07:03-07:15/12 | 05:41 | 05:18 | 05:37 | 06:20 06:49-06:59/10 | 07:07 | 07:54 | 07:45 | 08:24
| 17:48 | 18:37 | 20:26 | 21:12 | 21:43 | 21:3¢ | 20:47 | 19:41 |18:36 | 16:43 | 16:27
107:39 | 06:39 | 06:32 07:03-07:15/12 | 05:40 105:18 | 05:38 | 06:22 06:51-06:58/7 | 07:09 107:55 | 07:47 | 08:25
117:50 ] 18:38 | 20:28 | 21:13 |21:43 | 21:33 | 20:45 ] 19:39 118:3¢ | 16:42 | 16:27
107:37 ] 06:37 | 06:30 07:03-07:14/11 | 05:39 105:18 | 05:39 | 06:23 | 07:10 107:57 | 07:49 | 08:26
|17:51 | 18:40 | 20:29 | 21:15 | 21:44 | 21:32 | 20:43 | 19:37 118:32 | 16:41 | 16:27
20 | 0! 107:35 | 06:35 | 06:28 07:05-07:12/7 | 05:37 105:18 | 05:41 | 06:25 | 07:12 107:59 | 07:50 | 08:26
117:00 | 17:53 | 18:41 | 20:31 | 21:16 | 21:44 | 21:31 | 20:41 | 19:35 118:30 | 16:40 | 16:28
21108:20 |07:33 | 06:33 | 06:26 | 05:36 105:19 | 05:42 | 06:26 | 07:13 108:00 | 07:52 | 08:27
117:02 | 17:55 | 18:43 | 20:32 | 21:18 | 21:44 | 21:30 | 20:39 ] 19:32 |18:28 | 16:39 | 16:28
22108:19 | 07:31 | 06:30 | 06:24 ] 05:35 ]05:19 | 05:43 | 06:28 07:11-07:13/2 | 07:15 108:02 | 07:53 | 08:27
117:03 | 17:56 | 18:45 | 20:34 | 21:19 | 21:44 | 21:29 | 20:37 | 19:30 |18:26 | 16:38 | 16:29
23108:18 | 07:30 | 06:28 | 06:22 | 05:34 105:19 | 05:44 | 06:29 07:08-07:16/8 | 07:16 1 08:04 | 07:55 | 08:28
117:05 | 17:58 | 18:46 | 20:36 | 21:20 |21:45 | 21:27 | 20:35 | 19:28 |18:24  ]16:37 | 16:29
24 0 | 07:28 | 06:26 | 06:20 06:47-06:50/3 | 05:32 | 05:19 | 05:46 | 06:31 07:06-07:16/10 | 07:18 | 08:05 | 07:57 | 08:28
|17:06 | 18:00 | 18:48 | 20:37 | 21:21 | 21:45 | 21:26 | 20:33 | 19:26 |18:22 | 16:36 | 16:30
25108:16 | 07:26 | 06:24 | 06:18 06:44-06:52/8 | 05:31 105:20 | 05:47 | 06:32 07:06-07:17/11 | 07:19 107:07 | 07:58 | 08:29
117:08 | 18:02 | 18:49 | 20:39 | 21:23 | 21:45 | 21:25 | 20:31 | 19:23 117:20 | 16:35 | 16:30
26]08:15 | 07:24 | 06:22 | 06:16 06:42-06:53/11 | 05:30 105:20 | 05:48 | 06:34 07:05-07:17/12 | 07:21 107:09 | 08:00 | 08:29
117:10 | 18:03 | 18:51 | 20:40 | 21:24 | 21:45 | 21:24 | 20:29 ] 19:21 |17:18 | 16:34 | 16:31
27| 08:14 | 07:22 | 06:19 | 06:14 06:41-06:53/12 | 05:29 | 05:20 | 05:50 | 06:35 07:05-07:17/12 | 07:22 | 07:10 | 08:01 | 08:29
|17:11 | 18:05 | 18:53 | 20:42 | 21:25 | 21:45 | 21:22 | 20:27 | 19:19 |17:16 | 16:33 | 16:32
28| 08:12 | 07:20 | 06:17 06:41-06:45/4 | 06:12 06:42-06:54/12 | 05:28 | 05:21 | 05:51 | 06:37 07:05-07:16/11 | 07:24 | 07:12 | 08:02 | 08:30
117:13 | 18:07 | 18:54 | 20:43 | 21:26 |21:45 | 21:21 | 20:25 | 19:17 |17:15 ] 16:32 | 16:33
29 | 08:11 | 07:18 | 07:15 07:39-07:45/6 | 06:11 06:41-06:54/13 | 05:27 | 05:21 | 05:52 | 06:38 07:06-07:15/9 | 07:25 | 07:14 | 08:04 | 08:30
|17:15 | 18:08 | 19:56 | 20:45 | 21:28 | 21:45 | 21:19 | 20:23 | 19:15 117:13 | 16:31 | 16:33
30]08:10 | | 07:13 07:36-07:45/9 | 06:09 06:41-06:53/12 | 05:26 105:22 | 05:54 | 06:40 07:07-07:13/6 | 07:27 107:15 | 08:05 | 08:30
117:16 | | 19:57 | 20:47 | 21:29 | 21:44 | 21:18 | 20:21 | 19:12 |17:11 | 16:31 | 16:34
31]08:08 | | 07:11 07:34-07:44/10 | | 05:26 | 1 05:55 | 06:41 | 107:17 | | 08:30
|17:18 | | 19:59 | | 21:30 | |21:16 | 20:18 | 117:09 | | 16:35
Sonnenscheinstunden | 265 | 290 | 368 | 413 | 479 | 490 | 494 | 449 | 380 | 334 | 272 | 252
Anzahl Minuten mit Schatten 0 0 29 169 26 0 0 175 46 0 0 0
Tabellen-Layout: Die Daten fur jeden Tag sind in folgender Matrix wiedergegeben (Sommerzeit wie Bezugsjahr):
Tag im Monat Sonnenaufgang  (SS:MM) Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (SS:MM) Schattenende/Minuten mit Schatten
Sonnenuntergang (SS:MM) Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (SS:MM) Schattenende/Minuten mit Schatten
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( Beschreibung: Lizenzierter Anwender: )
Schattenwurfgutachten fur die Errichtung und den Betrieb von 8 neuen Windenergieanlagen im T&H Ingenieure GmbH
Windpark Nachtsheim-Luxem Bremerhavener HeerstraRe 10

DE-28717 Bremen
+49 (0) 421 79 400 600
klefeker / klefeker@th-ingenieure.de
Berechnet:
> 30.01.2020 11:44/3.2.744 <
SHADOW - Kalender pro WEA
\Berechnung: Vorbelastung StundenWEA: 2 - WEA K2 )
(Voraussetzungen fiir Berechnung des Schattenwurfs )
Referenzjahr fir Kalender 2020
Die dargestellten Zeiten sind die astronomisch maximal mdégliche Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint taglich von Sonnenauf- bis -untergang
Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb
|Januar |Februar |Marz 1April | Mai | Juni
1]08:30 |08:07 |07:15 | 07:08 | 06:07 | 05:25
|16:35 | 17:20 | 18:10 | 20:01 | 20:48 | 21:31
2108:30 |08:06 |O07:13 | 07:06 07:31-07:37/6 | 06:05 | 05:24
|16:36 | 17:22 | 18:12 | 20:02 | 20:50 | 21:32
3108:30 |08:04 |O07:11 | 07:04 07:28-07:39/11 | 06:03 ] 05:23
|16:37 | 17:23 | 18:13 | 20:04 | 20:51 | 21:33
4108:30 |08:03 |07:09 | 07:02 07:27-07:40/13 | 06:02 ] 05:23
|16:38 | 17:25 | 18:15 | 20:05 | 20:53 | 21:34
5108:30 |08:01 | 07:07 | 07:00 07:25-07:40/15 | 06:00 ] 05:22
| 16:40 | 17:27 | 18:17 | 20:07 | 20:54 | 21:35
6108:29 |08:00 |O07:05 | 06:57 07:24-07:40/16 | 05:58 ] 05:22
| 16:41 | 17:29 | 18:19 | 20:09 | 20:56 | 21:36
7108:29 |07:58 | 07:03 | 06:55 07:24-07:40/16 | 05:57 ] 05:21
| 16:42 | 17:30 | 18:20 | 20:10 | 20:57 | 21:37
8108:29 |07:57 | 07:01 | 06:53 07:24-07:39/15 | 05:55 | 05:20
| 16:43 | 17:32 | 18:22 | 20:12 | 20:59 | 21:37
9108:29 |07:55 | 06:59 | 06:51 07:25-07:38/13 | 05:53 | 05:20
| 16:44 | 17:34 | 18:23 | 20:13 | 21:00 | 21:38
101 08:28 | 07:53 | 06:57 07:21-07:23/2 | 06:49 07:25-07:37/12 | 05:52 06:18-06:23/5 | 05:20
| 16:46 | 17:36 | 18:25 | 20:15 | 21:02 | 21:39
11]08:28 | 07:52 | 06:54 07:19-07:24/5 | 06:47 07:27-07:35/8 | 05:50 06:17-06:24/7 | 05:19
| 16:47 | 17:37 | 18:27 | 20:17 | 21:03 | 21:40
121 08:27 | 07:50 | 06:52 07:16-07:23/7 | 06:45 | 05:48 06:15-06:24/9 | 05:19
| 16:48 | 17:39 | 18:28 | 20:18 | 21:05 | 21:40
13108:27 | 07:48 | 06:50 07:14-07:23/9 | 06:43 | 05:47 06:14-06:25/11 | 05:19
| 16:50 | 17:41 | 18:30 | 20:20 | 21:06 | 21:41
14108:26 | 07:46 | 06:48 07:12-07:22/10 | 06:40 | 05:45 06:14-06:25/11 | 05:19
| 16:51 | 17:43 | 18:32 | 20:21 | 21:08 | 21:41
15108:25 | 07:45 | 06:46 07:10-07:12/2 | 06:38 | 05:44 06:13-06:25/12 | 05:18
| 16:52 | 17:44 | 18:33 07:13-07:21/8 | 20:23 | 21:09 | 21:42
161 08:25 | 07:43 | 06:43 07:07-07:13/6 | 06:36 07:04-07:09/5 | 05:43 06:14-06:25/11 | 05:18
| 16:54 | 17:46 | 18:35 07:14-07:17/3 | 20:24 | 21:11 | 21:43
17 108:24 | 07:41 | 06:41 07:05-07:13/8 | 06:34 07:01-07:12/11 | 05:41 06:15-06:25/10 | 05:18
| 16:55 | 17:48 | 18:37 | 20:26 | 21:12 | 21:43
18108:23 | 07:39 | 06:39 07:03-07:13/10 | 06:32 07:00-07:13/13 | 05:40 06:16-06:24/8 | 05:18
| 16:57 | 17:50 | 18:38 | 20:28 | 21:14 | 21:43
19108:22 | 07:37 | 06:37 07:01-07:13/12 | 06:30 06:59-07:13/14 | 05:39 06:16-06:22/6 | 05:18
| 16:58 | 17:51 | 18:40 | 20:29 | 21:15 | 21:44
20]08:21 | 07:35 | 06:35 07:01-07:13/12 | 06:28 06:58-07:13/15 | 05:37 06:18-06:21/3 | 05:18
|17:00 | 17:53 | 18:41 | 20:31 | 21:16 | 21:44
21]108:20 | 07:33 | 06:33 07:01-07:11/10 | 06:26 06:57-07:13/16 | 05:36 ] 05:19
|17:02 | 17:55 | 18:43 | 20:32 | 21:18 | 21:44
22108:19 | 07:31 | 06:30 07:02-07:09/7 | 06:24 06:57-07:13/16 | 05:35 ] 05:19
|17:03 | 17:56 | 18:45 | 20:34 | 21:19 | 21:45
23108:18 | 07:30 | 06:28 | 06:22 06:57-07:12/15 | 05:34 ] 05:19
|17:05 | 17:58 | 18:46 | 20:36 | 21:20 | 21:45
24108:17 | 07:28 | 06:26 | 06:20 06:57-07:11/14 | 05:32 ] 05:19
| 17:06 | 18:00 | 18:48 | 20:37 | 21:22 | 21:45
25]08:16 | 07:26 | 06:24 | 06:18 06:58-07:10/12 | 05:31 ] 05:20
|17:08 | 18:02 | 18:49 | 20:39 | 21:23 | 21:45
26]08:15 | 07:24 | 06:22 | 06:16 06:59-07:09/10 | 05:30 | 05:20
|17:10 | 18:03 | 18:51 | 20:40 | 21:24 | 21:45
27108:14 | 07:22 | 06:19 | 06:14 07:01-07:06/5 | 05:29 ] 05:20
|17:11 | 18:05 | 18:53 | 20:42 | 21:25 | 21:45
28108:12 | 07:20 | 06:17 | 06:13 | 05:28 ] 05:21
|17:13 | 18:07 | 18:54 | 20:43 | 21:26 | 21:45
29]08:11 | 07:18 | 07:15 | 06:11 | 05:27 ] 05:21
|17:15 | 18:08 | 19:56 | 20:45 | 21:28 | 21:45
30]08:10 | 1 07:13 | 06:09 | 05:27 ] 05:22
|17:16 | | 19:57 | 20:47 | 21:29 | 21:44
31]08:09 | | 07:11 | | 05:26 |
|17:18 | | 19:59 | | 21:30 |
Sonnenscheinstunden | 265 | 290 | 368 | 413 | 479 | 490
Anzahl Minuten mit Schatten 0 0 111 271 93 0

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

Tag im Monat Sonnenaufgang  (SS:MM) Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (SS:MM) Schattenende/Minuten mit Schatten
Sonnenuntergang (SS:MM) Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (SS:MM) Schattenende/Minuten mit Schatten
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( Beschreibung: Lizenzierter Anwender: )
Schattenwurfgutachten fur die Errichtung und den Betrieb von 8 neuen Windenergieanlagen im T&H Ingenieure GmbH
Windpark Nachtsheim-Luxem Bremerhavener HeerstraRe 10

DE-28717 Bremen
+49 (0) 421 79 400 600
klefeker / klefeker@th-ingenieure.de
Berechnet:
> 30.01.2020 11:44/3.2.744 <
SHADOW - Kalender pro WEA
\Berechnung: Vorbelastung StundenWEA: 2 - WEA K2 )
(Voraussetzungen fiir Berechnung des Schattenwurfs )
Referenzjahr fir Kalender 2020
Die dargestellten Zeiten sind die astronomisch maximal mdégliche Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint taglich von Sonnenauf- bis -untergang
Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb
| Juli ] August | September ]| Oktober I NovembefDezember
1]05:23 | 05:57 06:26-06:34/8 | 06:43 07:26-07:34/8 | 07:28 07:55-08:03/8 |07:19 | 08:07
| 21:44 | 21:15 | 20:16 | 19:10 | 17:07 ] 16:30
2] 05:23 | 05:58 06:28-06:34/6 | 06:44 07:23-07:35/12 | 07:30 07:56-08:02/6 |07:20 | 08:08
| 21:44 | 21:13 | 20:14 | 19:08 |17:06 | 16:29
3]05:24 | 05:59 06:29-06:32/3 | 06:46 07:23-07:36/13 | 07:32 07:58-08:01/3 | 07:22 | 08:09
| 21:44 | 21:12 | 20:12 | 19:06 |17:04 | 16:29
4] 05:25 | 06:01 | 06:47 07:21-07:36/15 | 07:33 ] 07:24 | 08:11
| 21:43 | 21:10 | 20:10 | 19:04 |17:02 | 16:28
5] 05:25 | 06:02 | 06:49 07:21-07:37/16 | 07:35 ] 07:25 | 08:12
| 21:43 | 21:08 | 20:08 | 19:01 |17:01 | 16:28
6] 05:26 | 06:04 | 06:50 07:20-07:36/16 | 07:36 ] 07:27 ] 08:13
| 21:42 | 21:07 | 20:05 | 18:59 | 16:59 | 16:28
71 05:27 | 06:05 | 06:52 07:21-07:36/15 | 07:38 ] 07:29 | 08:14
| 21:42 | 21:05 | 20:03 | 18:57 | 16:57 | 16:27
8 05:28 | 06:07 | 06:53 07:21-07:34/13 | 07:39 ] 07:31 | 08:16
| 21:41 | 21:03 | 20:01 | 18:55 | 16:56 | 16:27
9 05:29 | 06:08 | 06:55 07:21-07:32/11 | 07:41 ] 07:32 | 08:17
| 21:41 | 21:02 | 19:59 | 18:53 | 16:54 | 16:27
10 | 05:30 | 06:10 | 06:56 07:24-07:30/6 | 07:43 ] 07:34 | 08:18
| 21:40 | 21:00 | 19:57 | 18:51 | 16:53 | 16:27
11 ] 05:31 ] 06:11 | 06:58 | 07:44 ] 07:36 | 08:19
| 21:39 | 20:58 | 19:55 | 18:49 | 16:51 | 16:26
12 ] 05:32 ] 06:13 | 06:59 | 07:46 ] 07:37 ] 08:20
| 21:38 | 20:56 | 19:52 | 18:46 | 16:50 | 16:26
13 ] 05:33 | 06:14 | 07:01 | 07:47 ] 07:39 | 08:21
| 21:38 | 20:54 | 19:50 | 18:44 | 16:49 | 16:26
14 ] 05:34 | 06:16 | 07:02 | 07:49 | 07:41 | 08:22
| 21:37 | 20:53 | 19:48 | 18:42 | 16:47 | 16:26
15 | 05:35 ] 06:17 | 07:04 | 07:51 | 07:42 ] 08:23
| 21:36 | 20:51 | 19:46 | 18:40 | 16:46 | 16:26
16 | 05:36 ] 06:19 07:08-07:14/6 | 07:06 | 07:52 | 07:44 | 08:23
| 21:35 | 20:49 | 19:43 | 18:38 | 16:45 | 16:27
17 | 05:37 ] 06:20 07:05-07:16/11 | 07:07 | 07:54 | 07:45 | 08:24
| 21:34 | 20:47 | 19:41 | 18:36 | 16:43 | 16:27
18 | 05:38 ] 06:22 07:04-07:17/13 | 07:09 | 07:55 | 07:47 | 08:25
| 21:33 | 20:45 | 19:39 | 18:34 | 16:42 | 16:27
19 | 05:39 | 06:23 07:03-07:17/14 | 07:10 | 07:57 ] 07:49 | 08:26
| 21:32 | 20:43 | 19:37 | 18:32 | 16:41 | 16:27
20 | 05:41 ] 06:25 07:03-07:18/15 | 07:12 | 07:59 ] 07:50 | 08:26
| 21:31 | 20:41 | 19:35 | 18:30 | 16:40 | 16:28
211 05:42 | 06:26 07:02-07:18/16 | 07:13 07:49-07:53/4 | 08:00 | 07:52 | 08:27
| 21:30 | 20:39 | 19:32 | 18:28 | 16:39 | 16:28
221 05:43 | 06:28 07:01-07:17/16 | 07:15 07:46-07:56/10 | 08:02 | 07:53 | 08:27
| 21:29 | 20:37 | 19:30 | 18:26 | 16:38 | 16:29
23] 05:44 ] 06:29 07:02-07:17/15 | 07:16 07:44-07:56/12 | 08:04 | 07:55 | 08:28
| 21:27 | 20:35 | 19:28 | 18:24 | 16:37 | 16:29
24| 05:46 06:27-06:32/5 | 06:31 07:01-07:16/15 | 07:18 07:44-07:57/13 | 08:05 | 07:57 | 08:28
| 21:26 | 20:33 | 19:26 | 18:22 | 16:36 | 16:30
251 05:47 06:26-06:33/7 | 06:32 07:03-07:15/12 | 07:19 07:45-07:56/11 | 07:07 | 07:58 | 08:29
| 21:25 | 20:31 | 19:23 | 17:20 | 16:35 | 16:30
26 | 05:48 06:26-06:35/9 | 06:34 07:03-07:13/10 | 07:21 07:47-07:56/9 | 07:09 | 08:00 | 08:29
| 21:24 | 20:29 | 19:21 | 17:18 | 16:34 | 16:31
27 ] 05:50 06:25-06:35/10 | 06:35 07:06-07:11/5 | 07:22 07:48-07:55/7 | 07:10 ] 08:01 | 08:29
| 21:22 | 20:27 | 19:19 | 17:16 | 16:33 | 16:32
28] 05:51 06:24-06:35/11 | 06:37 | 07:24 07:50-07:53/3 | 07:12 | 08:02 | 08:30
| 21:21 | 20:25 | 19:17 07:54-08:01/7 | 17:15 | 16:32 ] 16:33
29| 05:52 06:24-06:35/11 | 06:38 | 07:25 07:52-08:02/10 | 07:14 | 08:04 | 08:30
| 21:19 | 20:23 | 19:15 | 17:13 | 16:31 | 16:33
30 | 05:54 06:25-06:36/11 | 06:40 | 07:27 07:53-08:02/9 | 07:15 | 08:05 | 08:30
| 21:18 | 20:21 | 19:12 | 17:11 | 16:31 | 16:34
31| 05:55 06:25-06:35/10 | 06:41 | | 07:17 | | 08:30
| 21:16 | 20:18 | | 17:09 | | 16:35
Sonnenscheinstunden | 494 | 449 | 380 | 334 | 272 | 252
Anzahl Minuten mit Schatten 74 165 220 17 0 0

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

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

Schattenwurfgutachten fur die Errichtung und den Betrieb von 8 neuen Windenergieanlagen im
Windpark Nachtsheim-Luxem

Lizenzierter Anwender:

T&H Ingenieure GmbH
Bremerhavener Heerstrale 10
DE-28717 Bremen

+49 (0) 421 79 400 600

klefeker / klefeker@th-ingenieure.de

Berechnet:

30.01.2020 11:44/3.2.744

o
(SHADOW - Kalender pro WEA
\Berechnung: Vorbelastung StundenWEA: 3 - WEA K3

J\.

(Voraussetzungen fiir Berechnung des Schattenwurfs

Referenzjahr fir Kalender
Die dargestellten Zeiten sind die astronomisch maximal mdégliche Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint taglich von Sonnenauf- bis -untergang
Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung

Die Windenergieanlage/n ist/sind immer in Betrieb

|Januar

1108:30
| 16:35
2] 08:30
| 16:36

3 08:30
| 16:37
4] 08:30
| 16:38
5| 08:30
| 16:40
6| 08:29
| 16:41
71 08:29
| 16:42

8 08:29
| 16:43

9 08:28
| 16:44
10 | 08:28
| 16:46
11| 08:28
| 16:47
12 | 08:27
| 16:48
13 | 08:26
| 16:50
14 | 08:26
| 16:51
15 | 08:25
| 16:52
16 | 08:24
| 16:54
17 | 08:24
| 16:55
18 | 08:23
| 16:57
19 | 08:22
| 16:58
20 | 08:21
| 17:00
21| 08:20
| 17:02
22| 08:19
| 17:03
23| 08:18
| 17:05
24 | 08:17
| 17:06
25 | 08:16
| 17:08
26 | 08:15
| 17:10
27| 08:14
| 17:11
28 | 08:12
| 17:13
29 | 08:11
| 17:15
30 | 08:10
| 17:16
31 | 08:08
| 17:18

Sonnenscheinstunden | 265

Anzahl Minuten mit Schatten

|Februar |Marz

108:07 | 07:15
| 17:20 | 18:10
108:06 | 07:13
117:22 | 18:12
108:04 | 07:11
| 17:23 | 18:13
108:03 | 07:09
| 17:25 | 18:15
108:01 | 07:07
|17:27 | 18:17
108:00 | 07:05
| 17:29 | 18:18
107:58 | 07:03
117:30 | 18:20
107:57 | 07:01
117:32 | 18:22
107:55 | 06:59
117:34 | 18:23
107:53 | 06:56
| 17:36 | 18:25
107:52 | 06:54
| 17:37 | 18:27
107:50 | 06:52
117:39 | 18:28
107:48 | 06:50
| 17:41 | 18:30
107:46 | 06:48
117:43 | 18:32
107:45 | 06:46
|17:44 | 18:33
107:43 ] 06:43
|17:46 | 18:35
107:41 | 06:41
| 17:48 | 18:37
107:39 ] 06:39
|17:49 | 18:38
107:37 ] 06:37
|17:51 | 18:40
107:35 ] 06:35
117:53 | 18:41
107:33 ] 06:32
117:55 | 18:43
107:31 ] 06:30
|17:56 | 18:45
107:30 | 06:28
| 17:58 | 18:46
107:28 | 06:26
]18:00 | 18:48
107:26 | 06:24
]18:02 | 18:49
107:24 | 06:21
| 18:03 | 18:51
107:22 ] 06:19
| 18:05 | 18:53
107:20 | 06:17
| 18:07 | 18:54
|07:18 | 07:15
|18:08 | 19:56
| | 07:13
| | 19:57
| | 07:11
| | 19:59
| 290 | 368
0

06:41-06:44/3

07:39-07:45/6

07:36-07:44/8

07:34-07:43/9

26

1April

| 07:08
| 20:01
| 07:06
| 20:02
| 07:04
| 20:04
| 07:02
| 20:05
| 07:00
| 20:07
| 06:57
| 20:09
| 06:55
| 20:10
| 06:53
| 20:12
| 06:51
] 20:13
| 06:49
| 20:15
| 06:47
| 20:16
| 06:45
| 20:18
| 06:43
| 20:20
| 06:40
| 20:21
| 06:38
| 20:23
| 06:36
| 20:24
] 06:34
] 20:26
| 06:32
| 20:28
] 06:30
| 20:29
| 06:28
] 20:31
] 06:26
| 20:32
] 06:24
] 20:34
| 06:22
] 20:36
] 06:20
| 20:37
| 06:18
] 20:39
| 06:16
| 20:40
] 06:14
| 20:42
] 06:12
| 20:43
] 06:11
| 20:45
] 06:09
| 20:47
|
|
| 413

2020

07:33-07:43/10

07:35-07:41/6

07:21-07:24/3
07:19-07:25/6
07:17-07:25/8
07:15-07:25/10
07:14-07:25/11
07:14-07:24/10

07:16-07:22/6

70

I Mai

| 06:07
| 20:48
| 06:05
| 20:50
| 06:03
| 20:51
| 06:02
| 20:53
| 06:00
| 20:54
] 05:58
| 20:56
| 05:56
| 20:57
] 05:55
| 20:59
] 05:53
| 21:00
] 05:52
| 21:02
] 05:50
| 21:03
| 05:48
| 21:05
| 05:47
| 21:06
] 05:45
| 21:08
] 05:44
| 21:09
] 05:43
| 21:11
] 05:41
| 21:12
] 05:40
| 21:13
] 05:39
| 21:15
| 05:37
| 21:16
] 05:36
| 21:18
] 05:35
| 21:19
] 05:34
| 21:20
] 05:32
| 21:21
] 05:31
| 21:23
] 05:30
| 21:24
] 05:29
| 21:25
] 05:28
| 21:26
| 05:27
| 21:28
] 05:26
| 21:29
] 05:26
| 21:30
| 479

1Juni

] 05:25
| 21:31
| 05:24
| 21:32
] 05:23
| 21:33
] 05:23
| 21:34
| 05:22
| 21:35
] 05:21
| 21:36
] 05:21
| 21:37
] 05:20
| 21:37
] 05:20
| 21:38
] 05:20
| 21:39
] 05:19
| 21:40
] 05:19
| 21:40
] 05:19
| 21:41
] 05:19
| 21:41
] 05:18
| 21:42
] 05:18
| 21:42
] 05:18
| 21:43
] 05:18
| 21:43
] 05:18
| 21:44
] 05:18
| 21:44
] 05:19
| 21:44
] 05:19
| 21:44
] 05:19
| 21:45
] 05:19
| 21:45
] 05:20
| 21:45
] 05:20
| 21:45
] 05:20
| 21:45
] 05:21
| 21:45
] 05:21
| 21:45
] 05:22
| 21:44
|
|
| 490

1auli

] 05:23
| 21:44
] 05:23
| 21:44
] 05:24
| 21:44
] 05:25
| 21:43
] 05:25
| 21:43
] 05:26
| 21:42
] 05:27
| 21:42
] 05:28
| 21:41
] 05:29
| 21:41
] 05:30
| 21:40
] 05:31
| 21:39
] 05:32
| 21:38
] 05:33
| 21:38
] 05:34
| 21:37
] 05:35
| 21:36
] 05:36
| 21:35
] 05:37
| 21:34
] 05:38
| 21:33
] 05:39
| 21:32
] 05:41
| 21:31
| 05:42
| 21:30
] 05:43
| 21:29
| 05:44
| 21:27
| 05:46
| 21:26
| 05:47
| 21:25
| 05:48
| 21:23
| 05:50
| 21:22
] 05:51
| 21:21
| 05:52
| 21:19
| 05:54
| 21:18
] 05:55
| 21:16
| 494

JAugust

] 05:57
| 21:15
] 05:58
| 21:13
] 05:59
| 21:12
] 06:01
| 21:10
| 06:02
| 21:08
] 06:04
| 21:07
] 06:05
| 21:05
| 06:07
| 21:03
| 06:08
| 21:02
| 06:10
| 21:00
] 06:11
| 20:58
] 06:13
| 20:56
| 06:14
| 20:54
| 06:16
| 20:53
| 06:17
| 20:51
] 06:19
| 20:49
| 06:20
| 20:47
| 06:22
| 20:45
| 06:23
| 20:43
| 06:25
| 20:41
| 06:26
| 20:39
| 06:28
| 20:37
| 06:29
| 20:35
] 06:31
| 20:33
| 06:32
| 20:31
| 06:34
| 20:29
] 06:35
| 20:27
| 06:37
| 20:25
| 06:38
| 20:23
| 06:40
| 20:20
| 06:41
| 20:18
| 449

07:15-07:21/6

|September

| 06:43 07:13-07:23/10
| 20:16

| 06:44 07:12-07:22/10
| 20:14
| 06:46
| 20:12
| 06:47
| 20:10
| 06:49
| 20:08
| 06:50
| 20:05
| 06:52
| 20:03
| 06:53
| 20:01
| 06:55
| 19:59
| 06:56 07:28-07:34/6
| 19:57

| 06:58 07:26-07:35/9
| 19:54

| 06:59 07:26-07:36/10
| 19:52

| 07:01 07:27-07:35/8
| 19:50

| 07:02 07:29-07:35/6
| 19:48

| 07:04 07:30-07:34/4
| 19:46

| 07:05

| 19:43

| 07:07

| 19:41

| 07:09

| 19:39

| 07:10

| 19:37

| 07:12

| 19:34

| 07:13

] 19:32

1 07:15

| 19:30

| 07:16

| 19:28

| 07:18

| 19:26

1 07:19

| 19:23

1 07:21

] 19:21

| 07:22

| 19:19

1 07:24

] 19:17

1 07:25

| 19:14

| 07:27

| 19:12

07:13-07:23/10

07:14-07:22/8

07:16-07:22/6

07:17-07:20/3

380
90

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

Tag im Monat

-

Sonnenaufgang
Sonnenuntergang (SS:MM)

(SS:MM)

J\.

| Oktober |Novembe}lDezember]

1 07:28
| 19:10
1 07:30
| 19:08
1 07:32
| 19:06
1 07:33
| 19:04
1 07:35
| 19:01
1 07:36
| 18:59
1 07:38
| 18:57
1 07:39
| 18:55
| 07:41
| 18:53
| 07:43
| 18:51
| 07:44
| 18:48
| 07:46
| 18:46
| 07:47
| 18:44
| 07:49
| 18:42
| 07:51
| 18:40
| 07:52
| 18:38
| 07:54
| 18:36
| 07:55
| 18:34
| 07:57
| 18:32
| 07:59
| 18:30
| 08:00
| 18:28
| 08:02
| 18:26
| 08:04
| 18:24
| 08:05
| 18:22
| 07:07
] 17:20
| 07:09
| 17:18
| 07:10
| 17:16
| 07:12
| 17:15
| 07:14
| 17:13
| 07:15
| 17:11
| 07:17
| 17:09
| 334

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

1 07:19
| 17:07
1 07:20
| 17:06
| 07:22
| 17:04
1 07:24
| 17:02
1 07:25
| 17:01
| 07:27
| 16:59
1 07:29
| 16:57
1 07:30
| 16:56
1 07:32
| 16:54
1 07:34
| 16:53
1 07:36
| 16:51
| 07:37
| 16:50
] 07:39
| 16:48
| 07:41
| 16:47
| 07:42
| 16:46
| 07:44
| 16:44
| 07:45
| 16:43
| 07:47
| 16:42
| 07:49
| 16:41
| 07:50
| 16:40
| 07:52
| 16:39
| 07:53
| 16:38
| 07:55
| 16:37
| 07:57
| 16:36
| 07:58
] 16:35
| 08:00
| 16:34
| 08:01
| 16:33
| 08:02
| 16:32
| 08:04
| 16:31
| 08:05
| 16:31
|
|
| 272

] 08:07
| 16:30
| 08:08
| 16:29
| 08:09
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Beschreibung:

Schattenwurfgutachten fur die Errichtung und den Betrieb von 8 neuen Windenergieanlagen im
Windpark Nachtsheim-Luxem

Lizenzierter Anwender:

T&H Ingenieure GmbH
Bremerhavener Heerstrale 10

DE-28717 Bremen

+49 (0) 421 79 400 600
klefeker / klefeker@th-ingenieure.de

Berechnet:

30.01.2020 11:44/3.2.744

o
(SHADOW - Kalender pro WEA
\Berechnung: Vorbelastung StundenWEA: 4 - WEA K4

J\.

(Voraussetzungen fiir Berechnung des Schattenwurfs

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

| Januar

1]08:30
| 16:35
2108:30
| 16:36
3108:30
| 16:37

4 08:30
| 16:38
51 08:30
| 16:40
6] 08:29
| 16:41
7108:29
| 16:42
8] 08:29
| 16:43
9]08:28
| 16:44
10 | 08:28
| 16:46

11 ] 08:28
| 16:47

12 | 08:27
| 16:48

13 | 08:27
| 16:50
14 | 08:26
| 16:51
15 | 08:25
| 16:52

16 | 08:24
| 16:54

17 | 08:24
| 16:55

18 | 08:23
| 16:57

19 | 08:22
| 16:58
20 | 08:21
| 17:00
21| 08:20
| 17:02
22| 08:19
| 17:03
23| 08:18
| 17:05
24 | 08:17
| 17:06
25 | 08:16
| 17:08
26 | 08:15
| 17:10
27| 08:14
| 17:11
28 | 08:12
| 17:13
29 | 08:11
| 17:15
30 | 08:10
| 17:16
31| 08:08
| 17:18

Sonnenscheinstunden | 265
Anzahl Minuten mit Schatten

0

| Februar

| 08:07
| 17:20
| 08:06
| 17:22
| 08:04
| 17:23
| 08:03
| 17:25
| 08:01
| 17:27
| 08:00
| 17:29
| 07:58
| 17:30
| 07:57
| 17:32
| 07:55
| 17:34
| 07:53
| 17:36
| 07:52
| 17:37
| 07:50
| 17:39
| 07:48
| 17:41
| 07:46
| 17:43
| 07:45
| 17:44
| 07:43
| 17:46
| 07:41
| 17:48
| 07:39
| 17:50
| 07:37 08:03-08:04/1
| 17:51
| 07:35 08:01-08:04/3
| 17:53
| 07:33 07:59-08:04/5
| 17:55
| 07:31 07:57-08:03/6
| 17:56
| 07:30 07:55-08:01/6
| 17:58
| 07:28 07:53-08:01/8
| 18:00
| 07:26 07:51-08:00/9
| 18:02
| 07:24 07:50-07:59/9
| 18:03
| 07:22 07:51-07:55/4
| 18:05
| 07:20
| 18:07
| 07:18
| 18:08

51

2020

| Mérz

| 07:15
| 18:10
| 07:13
| 18:12
| 07:11
| 18:13
| 07:09
| 18:15
| 07:07
| 18:17
| 07:05
| 18:19
| 07:03
| 18:20
| 07:01
| 18:22
| 06:59
| 18:23
| 06:57
| 18:25
| 06:54
| 18:27
| 06:52
| 18:28
| 06:50
| 18:30
| 06:48
| 18:32
| 06:46
| 18:33
| 06:43
| 18:35
| 06:41
| 18:37
| 06:39
| 18:38
| 06:37
| 18:40
| 06:35
| 18:41
| 06:33
| 18:43
| 06:30
| 18:45
| 06:28
| 18:46
| 06:26
| 18:48
| 06:24
| 18:49
| 06:22
| 18:51
| 06:19
| 18:53
| 06:17
| 18:54
| 07:15
| 19:56
| 07:13
| 19:57
| 07:11
| 19:59
| 368

07:34-07:37/3

07:32-07:39/7

07:29-07:39/10

07:27-07:39/12

07:25-07:40/15

07:25-07:39/14

07:25-07:39/14

07:26-07:38/12

07:26-07:35/9

07:07-07:13/6

07:05-07:14/9

07:03-07:16/13

07:01-07:16/15

07:00-07:16/16

06:59-07:15/16

07:00-07:15/15

07:00-07:14/14

07:01-07:13/12

07:03-07:09/6

218

| April

] 07:08
| 20:01
| 07:06
| 20:02
| 07:04
| 20:04
| 07:02
| 20:05
] 07:00
| 20:07
] 06:57
| 20:09
] 06:55
| 20:10
] 06:53
| 20:12
] 06:51
| 20:13
] 06:49
| 20:15
| 06:47
| 20:17
] 06:45
| 20:18
] 06:43
| 20:20
| 06:40
| 20:21
] 06:38
| 20:23
| 06:36
| 20:24
] 06:34
| 20:26
] 06:32
| 20:28
] 06:30
| 20:29
| 06:28
| 20:31
| 06:26
| 20:32
| 06:24
| 20:34
| 06:22
| 20:36
] 06:20
| 20:37
| 06:18
| 20:39
| 06:16
| 20:40
| 06:14
| 20:42
] 06:13
| 20:43
] 06:11
| 20:45
| 06:09
| 20:47
|

|
| 413

07:03-07:04/1

07:01-07:06/5

06:59-07:06/7

06:57-07:07/10

06:55-07:06/11

06:55-07:06/11

06:55-07:05/10

06:56-07:03/7

06:34-06:36/2

64

| Mai

| 06:07
| 20:48
| 06:05
| 20:50
| 06:03
| 20:51
| 06:02
| 20:53
| 06:00
| 20:54
| 05:58
| 20:56
| 05:57
| 20:57
| 05:55
| 20:59
| 05:53
| 21:00
| 05:52
| 21:02
| 05:50
| 21:03
| 05:48
| 21:05
| 05:47
| 21:06
| 05:45
| 21:08
| 05:44
| 21:09
| 05:43
| 21:11
] 05:41
| 21:12
] 05:40
| 21:13
] 05:39
| 21:15
] 05:37
| 21:16
] 05:36
| 21:18
] 05:35
| 21:19
] 05:34
| 21:20
] 05:32
| 21:21
] 05:31
| 21:23
] 05:30
| 21:24
] 05:29
| 21:25
] 05:28
| 21:26
] 05:27
| 21:28
] 05:27
| 21:29
] 05:26
| 21:30
| 479

06:32-06:38/6

06:31-06:39/8

06:29-06:39/10

06:27-06:39/12

06:28-06:39/11

06:28-06:38/10

06:29-06:38/9

06:29-06:37/8

06:32-06:35/3

7

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

Tag im Monat

-

Sonnenaufgang

Sonnenuntergang (SS:MM)

1Juni

| 05:25
| 21:31
| 05:24
| 21:32
| 05:23
| 21:33
| 05:23
| 21:34
| 05:22
| 21:35
| 05:22
| 21:36
| 05:21
| 21:37
| 05:21
| 21:37
| 05:20
| 21:38
| 05:20
| 21:39
| 05:19
| 21:40
| 05:19
| 21:40
| 05:19
| 21:41
| 05:19
| 21:41
| 05:18
| 21:42
| 05:18
| 21:42
| 05:18
| 21:43
| 05:18
| 21:43
| 05:18
| 21:44
| 05:18
| 21:44
| 05:19
| 21:44
| 05:19
| 21:44
| 05:19
| 21:45
| 05:19
| 21:45
| 05:20
| 21:45
| 05:20
| 21:45
| 05:20
| 21:45
| 05:21
| 21:45
| 05:21
| 21:45
| 05:22
| 21:44
|

|
| 490

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

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

J\.
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( Beschreibung: Lizenzierter Anwender: )
Schattenwurfgutachten fur die Errichtung und den Betrieb von 8 neuen Windenergieanlagen im T&H Ingenieure GmbH
Windpark Nachtsheim-Luxem Bremerhavener HeerstraRe 10

DE-28717 Bremen
+49 (0) 421 79 400 600
klefeker / klefeker@th-ingenieure.de
Berechnet:
> 30.01.2020 11:44/3.2.744 <
SHADOW - Kalender pro WEA
\Berechnung: Vorbelastung StundenWEA: 4 - WEA K4 )
(Voraussetzungen fiir Berechnung des Schattenwurfs )
Referenzjahr fir Kalender 2020
Die dargestellten Zeiten sind die astronomisch maximal mdégliche Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint taglich von Sonnenauf- bis -untergang
Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb
| Juli ] August | September ] Oktober INovembe}fDezember
1]05:23 | 05:57 | 06:43 | 07:28 08:07-08:14/7 | 07:19 | 08:07
| 21:44 | 21:15 | 20:16 | 19:10 | 17:07 ] 16:30
2]05:23 | 05:58 | 06:44 1 07:30 08:04-08:15/11 |07:20 | 08:08
| 21:44 | 21:13 | 20:14 | 19:08 | 17:06 | 16:29
3]05:24 | 05:59 | 06:46 | 07:32 08:03-08:16/13 | 07:22 | 08:09
| 21:44 | 21:12 | 20:12 | 19:06 | 17:04 ] 16:29
4105:25 | 06:01 06:40-06:45/5 | 06:47 | 07:33 08:02-08:16/14 | 07:24 | 08:11
| 21:43 | 21:10 | 20:10 | 19:04 | 17:02 | 16:28
5]05:25 | 06:02 06:39-06:48/9 | 06:49 | 07:35 08:01-08:16/15 |07:25 | 08:12
| 21:43 | 21:08 | 20:08 | 19:01 | 17:01 | 16:28
6]05:26 | 06:04 06:38-06:48/10 | 06:50 | 07:36 08:03-08:16/13 | 07:27 | 08:13
| 21:42 | 21:07 | 20:05 | 18:59 | 16:59 | 16:28
7105:27 | 06:05 06:37-06:48/11 | 06:52 | 07:38 08:04-08:15/11 |07:29 | 08:14
| 21:42 | 21:05 | 20:03 | 18:57 | 16:57 | 16:27
805:28 | 06:07 06:37-06:49/12 | 06:53 | 07:39 08:06-08:15/9 | 07:31 | 08:15
| 21:41 | 21:03 | 20:01 | 18:55 | 16:56 | 16:27
9]05:29 | 06:08 06:37-06:48/11 | 06:55 | 07:41 08:07-08:12/5 | 07:32 | 08:17
| 21:41 | 21:02 | 19:59 | 18:53 | 16:54 | 16:27
10 ] 05:30 | 06:10 06:39-06:48/9 | 06:56 | 07:43 08:09-08:10/1 | 07:34 | 08:18
| 21:40 | 21:00 | 19:57 | 18:51 | 16:53 | 16:27
11]05:31 | 06:11 06:40-06:47/7 | 06:58 | 07:44 | 07:36 ] 08:19
] 21:39 | 20:58 | 19:55 | 18:49 | 16:51 | 16:26
121 05:32 | 06:13 06:41-06:46/5 | 06:59 | 07:46 | 07:37 ] 08:20
| 21:38 | 20:56 | 19:52 | 18:46 | 16:50 | 16:26
13]105:33 | 06:14 06:43-06:44/1 | 07:01 | 07:47 | 07:39 ] 08:21
| 21:38 | 20:54 | 19:50 | 18:44 | 16:49 | 16:26
141 05:34 | 06:16 | 07:02 | 07:49 | 07:41 ] 08:22
| 21:37 ] 20:53 | 19:48 | 18:42 | 16:47 | 16:26
15]05:35 | 06:17 | 07:04 | 07:51 | 07:42 ] 08:23
| 21:36 | 20:51 | 19:46 | 18:40 | 16:46 | 16:27
16 ] 05:36 | 06:19 | 07:06 | 07:52 08:22-08:29/7 | 07:44 | 08:23
| 21:35 | 20:49 | 19:43 | 18:38 | 16:45 | 16:27
17 1 05:37 | 06:20 | 07:07 | 07:54 08:21-08:31/10 | 07:45 | 08:24
| 21:34 | 20:47 | 19:41 | 18:36 | 16:43 | 16:27
181 05:38 | 06:22 | 07:09 07:52-07:57/5 | 07:55 08:23-08:32/9 | 07:47 | 08:25
| 21:33 | 20:45 ] 19:39 | 18:34 | 16:42 | 16:27
191 05:39 | 06:23 ] 07:10 07:48-07:59/11 | 07:57 08:24-08:31/7 | 07:49 | 08:26
| 21:32 ] 20:43 | 19:37 | 18:32 | 16:41 | 16:27
20]05:41 | 06:25 07:05-07:06/1 | 07:12 07:47-08:00/13 | 07:59 08:26-08:32/6 | 07:50 | 08:26
] 21:31 | 20:41 | 19:35 | 18:30 | 16:40 | 16:28
21]05:42 | 06:26 07:01-07:08/7 | 07:13 07:45-08:00/15 | 08:00 08:28-08:34/6 | 07:52 | 08:27
] 21:30 ] 20:39 ] 19:32 | 18:28 | 16:39 | 16:28
22105:43 | 06:28 07:00-07:10/10 | 07:15 07:45-08:01/16 | 08:02 08:30-08:35/5 | 07:53 | 08:27
| 21:29 ] 20:37 | 19:30 | 18:26 | 16:38 | 16:29
23]05:44 | 06:29 06:58-07:10/12 | 07:16 07:44-08:00/16 | 08:04 08:31-08:34/3 | 07:55 | 08:28
| 21:27 ] 20:35 | 19:28 | 18:24 1 16:37 | 16:29
241 05:46 | 06:31 06:58-07:09/11 | 07:18 07:44-08:00/16 | 08:05 08:33-08:34/1 | 07:57 | 08:28
| 21:26 ] 20:33 | 19:26 | 18:22 116:36 | 16:30
25]05:47 | 06:32 07:00-07:09/9 | 07:19 07:45-07:58/13 | 07:07 | 07:58 | 08:29
| 21:25  ]20:31 | 19:23 | 17:20 116:35 ] 16:30
26 05:48 | 06:34 07:01-07:08/7 | 07:21 07:47-07:58/11 | 07:09 1 08:00 | 08:29
| 21:23 ] 20:29 | 19:21 | 17:18 |16:34 | 16:31
27 105:50 | 06:35 07:03-07:08/5 | 07:22 07:48-07:55/7 | 07:10 ] 08:01 | 08:29
| 21:22 | 20:27 | 19:19 |1 17:16 | 16:33 | 16:32
281 05:51 | 06:37 07:04-07:05/1 | 07:24 1 07:12 1 08:02 | 08:30
| 21:21 ] 20:25 | 19:17 |1 17:15 ]16:32 ] 16:33
2905:52 | 06:38 | 07:25 | 07:14 | 08:04 | 08:30
| 21:19 ] 20:23 | 19:15 117:13 ] 16:31 | 16:33
30| 05:54 | 06:40 | 07:27 |1 07:15 1 08:05 | 08:30
| 21:18 | 20:21 | 19:12 | 17:11 116:31 | 16:34
31]05:55 |06:41 | |1 07:17 | | 08:30
| 21:16 | 20:18 | | 17:09 | | 16:35
Sonnenscheinstunden | 494 | 449 | 380 | 334 | 272 | 252
Anzahl Minuten mit Schatten 0 143 123 153 0 0

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

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

G J
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Beschreibung:

Schattenwurfgutachten fur die Errichtung und den Betrieb von 8 neuen Windenergieanlagen im
Windpark Nachtsheim-Luxem

Lizenzierter Anwender:

T&H Ingenieure GmbH

Bremerhavener Heerstrale 10

DE-28717 Bremen

+49 (0) 421 79 400 600
klefeker / klefeker@th-ingenieure.de

Berechnet:

30.01.2020 11:44/3.2.744

o
(SHADOW - Kalender pro WEA

\Berechnung: Vorbelastung StundenWEA: 5 - WEA K5

J\.

(Voraussetzungen fiir Berechnung des Schattenwurfs
Referenzjahr fir Kalender
Die dargestellten Zeiten sind die astronomisch maximal mdégliche Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint taglich von Sonnenauf- bis -untergang

Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung

Die Windenergieanlage/n ist/sind immer in Betrieb

|Januar

1]08:30
| 16:35
2] 08:30
| 16:36
3] 08:30
| 16:37
4] 08:30
| 16:38
5] 08:30
| 16:40

6 | 08:29
| 16:41
71 08:29
| 16:42

8 | 08:29
| 16:43
9] 08:28
| 16:44

10 | 08:28
| 16:46

11 | 08:28
| 16:47

12 | 08:27
| 16:48

13 | 08:26
| 16:50

14 | 08:26
| 16:51

15 | 08:25
| 16:52

16 | 08:24
| 16:54

17 | 08:24
| 16:55

18 | 08:23
| 16:57

19 | 08:22
| 16:58
20 | 08:21
| 17:00
21 ] 08:20
| 17:02
22| 08:19
| 17:03
23| 08:18
| 17:05

24 ] 08:17
| 17:06
25 08:16
| 17:08
26 | 08:15
| 17:10
27| 08:14
|17:11
28 | 08:12
|17:13

29 ] 08:11
| 17:15
30 | 08:10
| 17:16
31| 08:08
| 17:18

Sonnenscheinstunden | 265

Anzahl Minuten mit Schatten 0

|Februar |Marz

| 08:07
| 17:20
| 08:06
| 17:22
| 08:04
|17:23
| 08:03
| 17:25
] 08:01
| 17:27
| 08:00
| 17:29
| 07:58
| 17:30
| 07:56
|17:32
] 07:55
| 17:34
| 07:53
| 17:36
| 07:52
|17:37
] 07:50
| 17:39
| 07:48
| 17:41
| 07:46
| 17:43
| 07:45
| 17:44
| 07:43
| 17:46
| 07:41
| 17:48
1 07:39
| 17:49
1 07:37
| 17:51
1 07:35
| 17:53
|1 07:33
| 17:55
] 07:31
| 17:56
1 07:30
| 17:58
| 07:28
| 18:00
| 07:26
| 18:02
1 07:24
| 18:03
|1 07:22
| 18:05
] 07:20
| 18:07
107:17
| 18:08

1 07:15
| 18:10
| 07:13
| 18:12
| 07:11
| 18:13
| 07:09
| 18:15
| 07:07
| 18:17
| 07:05
| 18:18
| 07:03
| 18:20
| 07:01
| 18:22
| 06:59
| 18:23
| 06:56
| 18:25
| 06:54
| 18:27
| 06:52
| 18:28
] 06:50
| 18:30
| 06:48
| 18:32
| 06:46
| 18:33
| 06:43
| 18:35
| 06:41
| 18:37
] 06:39
| 18:38
| 06:37
| 18:40
] 06:35
| 18:41
| 06:32
| 18:43
] 06:30
| 18:45
] 06:28
| 18:46
] 06:26
| 18:48
] 06:24
| 18:49
] 06:21
| 18:51
] 06:19
| 18:53
| 06:17
| 18:54
| 07:15
| 19:56
| 07:13
| 19:57
| 07:11
| 19:59
| 368

07:03-07:05/2

07:01-07:06/5

06:59-07:07/8

06:56-07:06/10

06:55-07:05/10

06:56-07:04/8

43

2020

1April

| 07:08
| 20:01
| 07:06
| 20:02
| 07:04
| 20:04
| 07:02
| 20:05
| 07:00
| 20:07
| 06:57
| 20:09
| 06:55
| 20:10
] 06:53
| 20:12
] 06:51
| 20:13
| 06:49
| 20:15
| 06:47
| 20:16
| 06:45
| 20:18
| 06:43
| 20:20
| 06:40
| 20:21
] 06:38
| 20:23
| 06:36
| 20:24
| 06:34
| 20:26
| 06:32
| 20:28
| 06:30
| 20:29
] 06:28
| 20:31
| 06:26
| 20:32
| 06:24
| 20:34
| 06:22
| 20:36
| 06:20
| 20:37
] 06:18
| 20:39
| 06:16
| 20:40
| 06:14
| 20:42
| 06:12
| 20:43
] 06:11
| 20:45
| 06:09
| 20:47

|
|
| 413

| Mai

| 06:07
| 20:48
| 06:05
| 20:50
| 06:03
| 20:51
| 06:02
| 20:53
| 06:00
| 20:54
| 05:58
| 20:56
| 05:56
| 20:57
| 05:55
| 20:59
| 05:53
| 21:00
| 05:52
| 21:02
| 05:50
| 21:03
| 05:48
| 21:05
| 05:47
| 21:06
| 05:45
| 21:08
| 05:44
| 21:09
| 05:43
| 21:11
| 05:41
| 21:12
| 05:40
| 21:13
] 05:39
| 21:15
| 05:37
| 21:16
| 05:36
| 21:18
] 05:35
| 21:19
| 05:34
| 21:20
| 05:32
| 21:21
] 05:31
| 21:23
] 05:30
| 21:24
] 05:29
| 21:25
| 05:28
| 21:26
| 05:27
| 21:28
] 05:26
| 21:29
| 05:26
| 21:30
| 479

1 Juni

| 05:25
| 21:31
| 05:24
| 21:32
| 05:23
| 21:33
| 05:23
| 21:34
| 05:22
| 21:35
] 05:21
| 21:36
| 05:21
| 21:37
| 05:20
| 21:37
| 05:20
| 21:38
| 05:20
| 21:39
| 05:19
| 21:40
| 05:19
| 21:40
| 05:19
| 21:41
| 05:19
| 21:41
| 05:18
| 21:42
| 05:18
| 21:42
| 05:18
| 21:43
| 05:18
| 21:43
| 05:18
| 21:44
| 05:18
| 21:44
| 05:19
| 21:44
| 05:19
| 21:44
| 05:19
| 21:45
| 05:19
| 21:45
| 05:20
| 21:45
| 05:20
| 21:45
| 05:20
| 21:45
| 05:21
| 21:45
| 05:21
| 21:45
| 05:22
| 21:44
|

|
| 490

13uli

] 05:23
| 21:44
] 05:23
| 21:44
| 05:24
| 21:44
] 05:25
| 21:43
] 05:25
| 21:43
| 05:26
| 21:42
| 05:27
| 21:42
] 05:28
| 21:41
] 05:29
| 21:41
] 05:30
| 21:40
] 05:31
| 21:39
] 05:32
| 21:38
] 05:33
| 21:38
] 05:34
| 21:37
] 05:35
| 21:36
| 05:36
| 21:35
] 05:37
| 21:34
] 05:38
| 21:33
] 05:39
| 21:32
] 05:41
| 21:31
| 05:42
| 21:30
] 05:43
| 21:29
| 05:44
| 21:27
| 05:46
| 21:26
| 05:47
| 21:25
| 05:48
| 21:23
| 05:50
| 21:22
| 05:51
| 21:21
] 05:52
| 21:19
| 05:54
| 21:18
| 05:55
| 21:16
| 494

| August

] 05:57
| 21:15
| 05:58
| 21:13
] 05:59
| 21:12
| 06:01
| 21:10
| 06:02
| 21:08
| 06:04
| 21:07
| 06:05
| 21:05
| 06:07
| 21:03
| 06:08
| 21:02
] 06:10
| 21:00
| 06:11
| 20:58
] 06:13
| 20:56
| 06:14
| 20:54
| 06:16
| 20:53
| 06:17
| 20:51
| 06:19
| 20:49
] 06:20
| 20:47
| 06:22
| 20:45
| 06:23
| 20:43
] 06:25
| 20:41
| 06:26
| 20:39
| 06:28
| 20:37
] 06:29
| 20:35
| 06:31
| 20:33
| 06:32
| 20:31
| 06:34
| 20:29
] 06:35
| 20:27
| 06:37
| 20:25
| 06:38
| 20:23
| 06:40
| 20:20
| 06:41
| 20:18
| 449

| September

| 06:43 1 07:28
| 20:16 | 19:10
| 06:44 | 07:30
| 20:14 | 19:08
| 06:46 | 07:32
| 20:12 | 19:06
| 06:47 1 07:33
| 20:10 | 19:04
| 06:49 | 07:35
| 20:08 | 19:01
| 06:50 1 07:36
| 20:05 | 18:59
| 06:52 | 07:38
| 20:03 | 18:57
| 06:53 1 07:39
| 20:01 | 18:55
| 06:55 | 07:41
| 19:59 | 18:53
| 06:56 | 07:43
| 19:57 | 18:51
| 06:58 | 07:44
| 19:54 | 18:48
| 06:59 | 07:46
| 19:52 | 18:46
| 07:01 | 07:47
| 19:50 | 18:44
| 07:02 | 07:49
| 19:48 | 18:42
| 07:04 | 07:51
| 19:46 | 18:40
| 07:05 1 07:52
| 19:43 | 18:38
| 07:07 | 07:54
| 19:41 | 18:36
1 07:09 ] 07:55
] 19:39 | 18:34
| 07:10 | 07:57
| 19:37 | 18:32
| 07:12 07:43-07:50/7 | 07:59
| 19:34 | 18:30
| 07:13 07:41-07:50/9 | 08:00
] 19:32 | 18:28
| 07:15 07:41-07:51/10 | 08:02
| 19:30 | 18:26
| 07:16 07:42-07:50/8 | 08:04
] 19:28 | 18:24
| 07:18 07:44-07:50/6 | 08:05
| 19:26 | 18:22
| 07:19 07:45-07:48/3 | 07:07
| 19:23 | 17:20
|1 07:21 | 07:09
| 19:21 |1 17:18
| 07:22 | 07:10
| 19:19 | 17:16
| 07:24 | 07:12
| 19:17 | 17:15
1 07:25 | 07:14
| 19:14 117:13
| 07:27 | 07:15
| 19:12 |17:11
| |1 07:17
| | 17:09
| 380 | 334

43

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

-

Tag im Monat

Sonnenaufgang

(SS:MM)

Sonnenuntergang (SS:MM)

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

1 07:19
| 17:07
1 07:20
| 17:06
| 07:22
| 17:04
1 07:24
| 17:02
1 07:25
| 17:01
| 07:27
| 16:59
1 07:29
| 16:57
1 07:30
| 16:56
1 07:32
| 16:54
1 07:34
| 16:53
1 07:36
| 16:51
| 07:37
| 16:50
1 07:39
| 16:48
| 07:40
| 16:47
| 07:42
| 16:46
| 07:44
| 16:44
1 07:45
| 16:43
| 07:47
| 16:42
| 07:49
| 16:41
] 07:50
| 16:40
| 07:52
| 16:39
1 07:53
| 16:38
1 07:55
| 16:37
| 07:56
| 16:36
] 07:58
| 16:35
| 08:00
| 16:34
| 08:01
] 16:33
| 08:02
| 16:32
| 08:04
| 16:31
| 08:05
| 16:31

|
|
| 272

| 08:07
| 16:30
| 08:08
| 16:29
] 08:09
| 16:29
] 08:11
| 16:28
] 08:12
| 16:28
] 08:13
| 16:28
| 08:14
| 16:27
| 08:15
| 16:27
| 08:17
| 16:27
| 08:18
| 16:27
] 08:19
| 16:26
| 08:20
| 16:26
| 08:21
| 16:26
| 08:22
| 16:26
| 08:22
| 16:26
| 08:23
| 16:27
| 08:24
| 16:27
| 08:25
| 16:27
| 08:26
| 16:27
| 08:26
| 16:28
| 08:27
| 16:28
| 08:27
| 16:29
| 08:28
| 16:29
| 08:28
| 16:30
| 08:29
| 16:30
| 08:29
| 16:31
| 08:29
| 16:32
] 08:29
| 16:33
| 08:30
| 16:33
] 08:30
| 16:34
] 08:30
| 16:35
| 252

J\.

| Oktober |NovembefDezember
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-

a Beschreibung: Lizenzierter Anwender: )
Schattenwurfgutachten fur die Errichtung und den Betrieb von 8 neuen Windenergieanlagen im T&H Ingenieure GmbH
Windpark Nachtsheim-Luxem Bremerhavener HeerstraRe 10
DE-28717 Bremen
+49 (0) 421 79 400 600
klefeker / klefeker@th-ingenieure.de
Berechnet:
> 30.01.2020 11:44/3.2.744 <
SHADOW - Grafischer Kalender pro WEA
Berechnung: Vorbelastung Stunden D,
1: WEA K1 2. WEA K2
2100 [ ] 21003 e [T <]
20:00 4 2000 5
19:00 3 /J S 19:00 3 /,' N
18:00 3 P \\‘L 18:00 3 — \‘L
17:00 3 — 17:00 ]
16:00 3 16:005
15:00 3 15:00 2
= 14003 T 1400
N 1300 N 13.00
12:003 12:003
11:003 11:005
10:00 4 10:00 ;
09:00 09:00 5
08:00 4———= « e 08:00 5= + e
D‘?:Cﬂ? LT = - = 1 D‘?:DU? S ™ o - - L
06:00 3 ~J “‘xﬂ — 06:00 3 T - -]
g R e T |
Jan  Feb Mar  Apr Mai  Jun  Jul  Aug Sep OW  Nov Dez Jan Jan Feb Mar Apr Mai Jun  Ju Aug Sep O  Nov Dez Jan
Monat Monat
3. WEA K3 4. WEA K4
P e, sl R g P sl e
1900 N 19:00 3 || ~
1800 3 | ey 18:00 2 [~ 5
S " L oo 3 " 4
17:00 3 ] 17:00 == 5
16:00 3 16:005
15:00 3 15:00 3
= 14002 © 1400
N 1300 N 13.00
12:00 3 12:003
11:00 : 11:.00 ;
10:00 3 10:003
09:00 3 09:00 3 -
08:00 33— “ . 08:00 e - e
o700 2 i) | 07:00 3 O i - sl Vs
i 3 ~d "'\_H s i 3 [ E/J
3 —~1 e o
TrTrprrrjprrroprrr TrIT Trrjprrrjprregprrr Trir|prrorprrrn] rrrfrrrjrrr|rrr LU Tr 1 |t T |rrr|rrr|rrr TrT lirl
Jan  Feb Mar  Apr Mai  Jun  Jul  Aug Sep OW  Nov Dez Jan Jan Feb Mar Apr Mai Jun  Ju Aug Sep OKR  Nov Dez Jan
Monat Monat
5. WEA K5
21003 [
o 3 e
20:00 3
19:00 3 — N
12:00 3 — \‘L
17:00 J—=] e
16:00 3
15:00 3
ﬁ 14:00 3
N 1300
12:003
11:003
10:00 3
09:00 o
08:00 F——— =t et
07:00 =] ~] — o2 il P
06:.00 E ~—]
Jan  Feb Mar  Apr Mai  Jun  Jul  Aug Sep OW  Nov Dez Jan
Monat
Schattenrezeptoren
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0 250 500 750  1000m
Karte: Lageplan_top50 , MaRstab 1:25.000, Mitte: UTM (north)-ETRS89 Zone: 32 Ost: 366.215 Nord: 5.576.491

X
LN

oy

N T 1% ! 7

e lye

/ - e — i
o Hi ot i 5
L7 W & jhoe LLEE Ly
i HP}I i ".,"‘l N 22PNy e
o o

S| Stunden/Jahr, Astron.max.mogl.

30,0

Stunden/Jahr, Astron.max.mogl.

0 - 10 Stunden

10 - 20 Stunden
20 - 30 Stunden
30 - 50 Stunden
50 - 100 Stunden
100 - 250 Stunden
> 250 Stunden

/338 [SHADOW -

~ ™

Beschreibung:

Schattenwurfgutachten fur die Errichtung
und den Betrieb von 8 neuen
Windenergieanlagen im Windpark
Nachtsheim-Luxem

~
Karte

Berechnung:

Vorbelastung Stunden

N J

Lizenzierter Anwender:

DE-28717 Bremen

¥ Existierende WEA s Schatt epto
Hohe der Schattenkarte: Hohenlinien: CONTOURLINE_ONLINEDATA_1.wpo (2) ;‘et?el((g)r ‘llillelzgkgggoti?&genieure de
Berechnet:
_/\30.01.2020 11:44/3.2.744 ),
4 | El , WWW.€l ro@em 1 W|ndPRO .
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Stunden/Jahr, Astron.max.mdgl.

30,0
0,1
10,0
20,0
30,0
50,0
100,0
250,0

Stunden/Jahr, Astron.max.mdgl.

0 - 10 Stunden
10 - 20 Stunden
20 - 30 Stunden
30 - 50 Stunden
50 - 100 Stunden
100 - 250 Stunden
> 250 Stunden

0 100 200 300 400 m

Beschreibung:

Schattenwurfgutachten fur die Errichtung
und den Betrieb von 8 neuen
Windenergieanlagen im Windpark
Nachtsheim-Luxem

[SHADOW -

Karte
Berechnung:
Vorbelastung Stunden

N< /

Lizenzierter Anwender:

T&H Ingenieure GmbH
Bremerhavener Heerstrale 10

¥ Existierende WEA

Karte: Lageplan_top50 , MaRstab 1:10.000, Mitte: UTM (north)-ETRS89 Zone: 32 Ost: 362.506 Nord: 5.575.890
s Schattenrezeptor
Hohe der Schattenkarte: Hohenlinien: CONTOURLINE_ONLINEDATA_1.wpo (2)

DE-28717 Bremen
+49 (0) 421 79 400 600
klefeker / klefeker@th-ingenieure.de

Berechnet:

N~

_/\30.01.2020 11:44/3.2.744

_J

windPRO 3.2.744 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk
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7

-

Stunden/Jahr, Astron.max.mogl.

30,0
0,1
10,0
20,0
30,0
50,0
100,0
250,0

Stunden/Jahr, Astron.max.mdgl.

0 - 10 Stunden

10 - 20 Stunden
20 - 30 Stunden
30 - 50 Stunden
50 - 100 Stunden
100 - 250 Stunden
> 250 Stunden

Karte: Lageplan_top50 , MaRstab 1:10.000, Mitte: UTM (north)-ETRS89 Zone: 32 Ost: 365.463 Nord: 5.576.966
* Existierende WEA s Schattenrezeptor
Hohe der Schattenkarte: Hohenlinien: CONTOURLINE_ONLINEDATA_1.wpo (2)

Beschreibung:

Schattenwurfgutachten fur die Errichtung
und den Betrieb von 8 neuen
Windenergieanlagen im Windpark
Nachtsheim-Luxem

'SHADOW - h
Karte

Berechnung:

Vorbelastung Stunden

N M

Lizenzierter Anwender:

T&H Ingenieure GmbH
Bremerhavener Heerstrale 10
DE-28717 Bremen

+49 (0) 421 79 400 600

klefeker / klefeker@th-ingenieure.de

Berechnet:

_/

\30.01.2020 11:44/3.2.744 _J
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\
=% stunden/Janr, Astron.max.mogl.

30,0
0,1
10,0
20,0
30,0
50,0
100,0
250,0

Stunden/Jahr, Astron.max.mdgl.

0 - 10 Stunden

10 - 20 Stunden
20 - 30 Stunden
30 - 50 Stunden
50 - 100 Stunden
100 - 250 Stunden
> 250 Stunden

0 100

200 300 400 m
Karte: Lageplan_top50 , MaRstab 1:10.000, Mitte: UTM (north)-ETRS89 Zone: 32 Ost: 364.985 Nord: 5.576.017
s Schattenrezeptor
Hohe der Schattenkarte: Hohenlinien: CONTOURLINE_ONLINEDATA_1.wpo (2)

* Existierende WEA

-

Beschreibung:

Schattenwurfgutachten fur die Errichtung
und den Betrieb von 8 neuen
Windenergieanlagen im Windpark
Nachtsheim-Luxem

[SHADOW -

Karte
Berechnung:
Vorbelastung Stunden

N

Lizenzierter Anwender:

T&H Ingenieure GmbH
Bremerhavener Heerstrale 10
DE-28717 Bremen

+49 (0) 421 79 400 600

klefeker / klefeker@th-ingenieure.de

Berechnet:

_/

\30.01.2020 11:44/3.2.744 _J
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¥ Existierende WEA s Schattenrezeptor

-

=8 Max. Minuten an einem Tag,
S Astron.max.magl.

7> 2| Max. Minuten an einem Tag,
&0 Astron.max.mogl.

0 250 500 750  1000m
Karte: Lageplan_top50 , MaRstab 1:25.000, Mitte: UTM (north)-ETRS89 Zone: 32 Ost: 366.215 Nord: 5.576.491

Hohe der Schattenkarte: Hohenlinien: CONTOURLINE_ONLINEDATA_1.wpo (2)

30,0
- 01
—————— 10,0
— 20,0
— 30,0
— 50,0
—— 100,0
—— 250,0

0 - 10 Min./Tag

10 - 20 Min./Tag
20 - 30 Min./Tag
30 - 50 Min./Tag
50 - 100 Min./Tag
100 - 250 Min./Tag
> 250 Min./Tag

/338 [SHADOW -

~ ™

Beschreibung:

Schattenwurfgutachten fur die Errichtung
und den Betrieb von 8 neuen
Windenergieanlagen im Windpark
Nachtsheim-Luxem

~
Karte

Berechnung:

Vorbelastung Minuten

N J

T&H Ingenieure GmbH
Bremerhavener Heerstralle 10
DE-28717 Bremen

+49 (0) 421 79 400 600

_/

klefeker / klefeker@th-ingenieure.de
Berechnet:
\30.01.2020 10:54/3.2.744 ),
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Max. Minuten an einem Tag,
Astron.max.mogl.

30 O Beschreibung:
' Schattenwurfgutachten fur die Errichtung
0,1 und den Betrieb von 8 neuen

Windenergieanlagen im Windpark

10,0 Nachtsheim-Luxem

20,0
30,0
50,0
100,0
250,0

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

0 - 10 Min./Tag
10 - 20 Min./Tag
20 - 30 Min./Tag
30 - 50 Min./Tag
50 - 100 Min./Tag
100 - 250 Min./Tag
> 250 Min./Tag

[SHADOW -

Karte
Berechnung:
Vorbelastung Minuten

N< /

0 100 200 300 400 m

Lizenzierter Anwender:

T&H Ingenieure GmbH
Bremerhavener Heerstrale 10

N~

¥ Existierende WEA

Karte: Lageplan_top50 , MaRstab 1:10.000, Mitte: UTM (north)-ETRS89 Zone: 32 Ost: 362.506 Nord: 5.575.890
s Schattenrezeptor
Hohe der Schattenkarte: Hohenlinien: CONTOURLINE_ONLINEDATA_1.wpo (2)

DE-28717 Bremen
+49 (0) 421 79 400 600
klefeker / klefeker@th-ingenieure.de

Berechnet:

_/\30.01.2020 10:54/3.2.744

_J
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Max. Minuten an einem Tag,
Astron.max.mogl.

30,0
0,1
10,0
20,0
30,0
50,0
100,0
250,0

Max. Minuten an einem Tag,
Astron.max.mogl.
0 - 10 Min./Tag
10 - 20 Min./Tag
20 - 30 Min./Tag
30 - 50 Min./Tag
50 - 100 Min./Tag
100 - 250 Min./Tag
> 250 Min./Tag

0 100 200 300 400 m

* Existierende WEA s Schattenrezeptor

Hohe der Schattenkarte: Hohenlinien: CONTOURLINE_ONLINEDATA_1.wpo (2)

-

Karte: Lageplan_top50 , MaRstab 1:10.000, Mitte: UTM (north)-ETRS89 Zone: 32 Ost: 365.463 Nord: 5.576.966

Beschreibung:

Schattenwurfgutachten fur die Errichtung
und den Betrieb von 8 neuen
Windenergieanlagen im Windpark
Nachtsheim-Luxem

'SHADOW - h
Karte

Berechnung:

Vorbelastung Minuten

N M

Lizenzierter Anwender:

T&H Ingenieure GmbH
Bremerhavener Heerstrale 10
DE-28717 Bremen

+49 (0) 421 79 400 600

klefeker / klefeker@th-ingenieure.de

Berechnet:

_/

\30.01.2020 10:54/3.2.744 _J
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0 100 200 300

400 m

* Existierende WEA s Schattenrezeptor

Hohe der Schattenkarte: Hohenlinien: CONTOURLINE_ONLINEDATA_1.wpo (2)

-

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

30,0

0,1

10,0

20,0

30,0

50,0

100,0

250,0

Max. Minuten an einem Tag,
Astron.max.mogl.
0 - 10 Min./Tag
10 - 20 Min./Tag
20 - 30 Min./Tag
30 - 50 Min./Tag
50 - 100 Min./Tag
100 - 250 Min./Tag
> 250 Min./Tag

Karte: Lageplan_top50 , MaRstab 1:10.000, Mitte: UTM (north)-ETRS89 Zone: 32 Ost: 364.985 Nord: 5.576.017

Beschreibung:

Schattenwurfgutachten fur die Errichtung
und den Betrieb von 8 neuen
Windenergieanlagen im Windpark
Nachtsheim-Luxem

'SHADOW - h
Karte

Berechnung:

Vorbelastung Minuten

N M

Lizenzierter Anwender:

T&H Ingenieure GmbH
Bremerhavener Heerstrale 10
DE-28717 Bremen

+49 (0) 421 79 400 600

klefeker / klefeker@th-ingenieure.de

Berechnet:

_/

\30.01.2020 10:54/3.2.744 _J
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Berechnungsergebnisse Zusatzbelastung

T&H_16-049-GBK-17, Anlagen Seite 35



e ~

Beschreibung: Lizenzierter Anwender:
Schattenwurfgutachten fur die Errichtung und den Betrieb von 8 neuen Windenergieanlagen im T&H Ingenieure GmbH
Windpark Nachtsheim-Luxem Bremerhavener HeerstraRe 10

DE-28717 Bremen
+49 (0) 421 79 400 600
klefeker / klefeker@th-ingenieure.de

Berechnet:

30.01.2020 11:33/3.2.744

- _/
- - ~
SHADOW - Hauptergebnis
\Berechnung: Zusatzbelastung Stunden )
(Voraussetzungen fiir Berechnung des Schattenwurfs )
Beschattungsbereich der WEA
Schatten nur relevant, wo Rotorblatt mind. 20% der Sonne verdeckt
Siehe WEA-Tabelle
Minimale relevante Sonnenhdhe Uber Horizont 3°
Tage zwischen Berechnungen 1 Tag(e)
Berechnungszeitsprung 1 Minuten
Die dargestellten Zeiten sind die astronomisch maximal mégliche
Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint taglich von Sonnenauf- bis -untergang
Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb
Eine WEA wird nicht bericksichtigt, wenn sie von keinem Teil der
Rezeptorflache aus sichtbar ist. Die Sichtbarkeitsberechnung basiert auf
den folgenden Annahmen:
Verwendete Hohenlinien: Hohenlinien: CONTOURLINE_ONLINEDATA_1.wpo (2)
Hindernisse in Berechnung verwendet
Berechnungshohe 0.Gr. fur Karte: 1,5 m
Rasterauflésung: 10,0 m
Alle Koordinatenangaben in:
UTM (north)-ETRS89 Zone: 32
WEA
WEA-Typ Schattendaten
Ost Nord Z Beschreibung Aktuell Hersteller Typ Nenn-  Rotordurch- Nabenhéhe Beschatt.- U/min
leistung messer Bereich
[m] kw]  [m] [m] [m] [U/min]
1 363.617 5.576.970 510,0 WEA LU1 Ja ENERCON E-138 EP3-3.500 3.500 138,3 160,0 1.689 10,8
2 363.740 5.576.551 510,0 WEA LU2 Ja ENERCON E-138 EP3-3.500 3.500 138,3 160,0 1.689 10,8
3 363.653 5.576.122 490,0 WEA LU3 Ja ENERCON E-138 EP3-3.500 3.500 138,3 160,0 1.689 10,8
4 364.194 5.574.907 414,0 WEA LU4 Ja ENERCON E-138 EP3-3.500 3.500 138,3 160,0 1.689 10,8
5 362.958 5.576.894 511,4 WEA NH1 Ja ENERCON E-138 EP3-3.500 3.500 138,3 130,0 1.692 10,8
6 363.172 5.576.545 478,0 WEA NH2 Ja ENERCON E-138 EP3-3.500 3.500 138,3 130,0 1.692 10,8
7 363.662 5.574.876 442,3 WEA NH3 Ja ENERCON E-138 EP3-3.500 3.500 138,3 160,0 1.689 10,8
8 363.420 5.575.226 470,0 WEA NH4 Ja ENERCON E-138 EP3-3.500 3.500 138,3 130,0 1.692 10,8
Schattenrezeptor-Eingabe
Nr. Name Ost Nord Z  Breite HOhe Hohe Neigung des Ausrichtungsmodus Augenhdhe (ZVI) U.Gr.
0.Gr.  Fensters
Ml [m] [m] [m] [’] [m]
AIOA 365.104 5575.746 442,2 10 10 20 90,0 "Gewéchshaus-Modus" 3,0
BIOB 362.390 5.575.650 480,0 10 10 2,0 90,0 "Gewéchshaus-Modus" 3,0
CIOC 365.118 5.577.245 4900 10 1,0 2,0 90,0 "Gewéachshaus-Modus" 3,0
DIOD 365.312 5.577.109 488,1 1,0 1,0 2,0 90,0 "Gewachshaus-Modus" 3,0
EIOE 365.562 5576.804 472,6 10 10 2,0 90,0 "Gewéachshaus-Modus" 3,0
FIOF 365.613 5.576.604 4658 10 1,0 2,0 90,0 "Gewéachshaus-Modus" 3,0
GIOG 364.858 5.576.231 466,4 1,0 1,0 2,0 90,0 "Gewéachshaus-Modus" 3,0
HIOH 365.067 5.576.024 450,0 1,0 10 2,0 90,0 "Gewéachshaus-Modus" 3,0
1101 362.946 5.578.178 4284 10 10 20 90,0 "Gewéchshaus-Modus" 3,0
J10J 362.079 5.576.019 4810 10 10 2,0 90,0 "Gewéchshaus-Modus" 3,0
Berechnungsergebnisse
Schattenrezeptor
astron. max. mogl. Beschattungsdauer
Nr. Name Stunden/Jahr Schattentage/Jahr Max.Schattendauer/Tag
[h/a] [d/a] [h/d]
AIOA 58:01 183 0:28
B I10B 40:17 127 0:29
clocC 15:29 57 0:21
DIOD 6:25 26 0:20
EIOE 0:00 0 0:00
FIOF 0:00 0 0:00
\(Fortsetzung néchste Seite)... »,
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( Beschreibung: Lizenzierter Anwender: )
Schattenwurfgutachten fur die Errichtung und den Betrieb von 8 neuen Windenergieanlagen im T&H Ingenieure GmbH
Windpark Nachtsheim-Luxem Bremerhavener HeerstraRe 10
DE-28717 Bremen
+49 (0) 421 79 400 600
klefeker / klefeker@th-ingenieure.de
Berechnet:
> 30.01.2020 11:33/3.2.744 <
SHADOW - Hauptergebnis
\Berechnung: Zusatzbelastung Stunden )
- ~
...(Fortsetzung von letzter Seite)
astron. max. mogl. Beschattungsdauer
Nr. Name Stunden/Jahr Schattentage/Jahr Max.Schattendauer/Tag
[h/a] [d/a] [h/d]
GIOG 42:45 127 0:28
HIOH 24:57 86 0:24
1101 15:24 47 0:24
JI101J 46:00 138 0:28
Gesamtmenge der max. mogl. Beschattung an Rezeptoren pro WEA
Nr. Name Maximal
[h/a]
1 WEALU1  35:38
2 WEA LU2  59:22
3 WEA LU3  55:20
4 WEA LU4  29:42
5 WEA NH1 0:00
6 WEA NH2  31:42
7 WEA NH3  16:17
8 WEA NH4  20:56
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.
G J
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Tag im Monat

-

Sonnenaufgang
Sonnenuntergang (SS:MM)

(SS:MM)

Minuten mit Schatten

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

Beschreibung: Lizenzierter Anwender: )
Schattenwurfgutachten fur die Errichtung und den Betrieb von 8 neuen Windenergieanlagen im T&H Ingenieure GmbH
Windpark Nachtsheim-Luxem Bremerhavener HeerstraRe 10
DE-28717 Bremen
+49 (0) 421 79 400 600
klefeker / klefeker@th-ingenieure.de
Berechnet:
> 30.01.2020 11:33/3.2.744 <
SHADOW - Kalender
\Berechnung: Zusatzbelastung StundenSchattenrezeptor: A- 10 A )
(Voraussetzungen fiir Berechnung des Schattenwurfs )
Referenzjahr fiir Kalender 2020
Die dargestellten Zeiten sind die astronomisch maximal mdégliche Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint taglich von Sonnenauf- bis -untergang
Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb
|Januar | Februar | Méarz 1 April | Mai | Juni
1] 08:30 15:42 (4) | 08:07 16:40 (7) | 07:16 | 07:08 | 06:07 19:37 (3) | 05:25
| 16:36 23 16:05 (4) | 17:20 14  16:54 (7) | 18:10 | 20:01 | 20:48 21 19:58 (3) | 21:31
2] 08:30 15:43 (4) | 08:06 16:39 (7) | 07:14 | 07:06 | 06:05 19:38 (3) | 05:24 20:38 (2)
| 16:37 23 16:06 (4) | 17:22 16  16:55(7) | 18:12 | 20:02 120:50 20 19:58 (3) | 21:32 6 20:44 (2)
3] 08:30 15:43 (4) | 08:04 16:39 (7) | 07:11 | 07:04 | 06:04 19:39 (3) | 05:24 20:36 (2)
| 16:38 24 16:07 (4) | 17:23 17 16:56 (7) | 18:14 | 20:04 | 20:51 18 19:57 (3) | 21:33 9 20:45(2)
4| 08:30 15:44 (4) | 08:03 16:38 (7) | 07:09 | 07:02 | 06:02 19:39 (3) | 05:23 20:36 (2)
| 16:39 24 16:08 (4) | 17:25 19 16:57 (7) | 18:15 | 20:06 | 20:53 17 19:56 (3) | 21:34 11 20:47 (2)
5] 08:30 15:43 (4) | 08:01 16:38 (7) | 07:07 | 07:00 | 06:00 19:41 (3) | 05:22 20:35 (2)
|16:40 25 16:08 (4) | 17:27 19 16:57 (7) | 18:17 | 20:07 | 20:54 15 19:56 (3) | 21:35 12 20:47 (2)
6] 08:30 15:44 (4) | 08:00 16:38 (7) | 07:05 | 06:58 | 05:58 19:42 (3) | 05:22 20:35 (2)
| 16:41 25  16:09 (4) | 17:29 20 16:58 (7) | 18:19 | 20:09 | 20:56 12 19:54 (3) | 21:36 14 20:49 (2)
71 08:29 15:44 (4) | 07:58 16:38 (7) | 07:03 | 06:55 | 05:57 19:45 (3) | 05:21 20:34 (2)
| 16:42 26 16:10 (4) | 17:30 20 16:58(7) | 18:20 | 20:10 | 20:57 7 19:52 (3) | 21:37 15 20:49 (2)
8| 08:29 15:44 (4) | 07:57 16:38 (7) | 07:01 | 06:53 | 05:55 ] 05:21 20:34 (2)
| 16:43 26 16:10 (4) | 17:32 19  16:57 (7) | 18:22 | 20:12 | 20:59 | 21:37 16 20:50 (2)
9] 08:29 15:45 (4) | 07:55 16:38 (7) | 06:59 | 06:51 | 05:53 | 05:20 20:34 (2)
|16:44 26 16:11 (4) | 17:34 19 16:57 (7) | 18:24 | 20:13 | 21:01 | 21:38 17 20:51 (2)
10 | 08:28 15:44 (4) | 07:53 16:39 (7) | 06:57 | 06:49 | 05:52 | 05:20 20:33 (2)
| 16:46 27 16:11 (4) | 17:36 18 16:57 (7) | 18:25 | 20:15 | 21:02 | 21:39 17 20:50 (2)
11| 08:28 15:44 (4) | 07:52 16:40 (7) | 06:54 | 06:47 | 05:50 ] 05:19 20:34 (2)
| 16:47 27 16:11 (4) | 17:37 16 16:56 (7) | 18:27 | 20:17 | 21:03 | 21:40 17 20:51 (2)
12 | 08:27 15:45 (4) | 07:50 16:41 (7) | 06:52 | 06:45 | 05:49 ] 05:19 20:34 (2)
|16:48 27  16:12 (4) | 17:39 14 16:55(7) | 18:29 | 20:18 | 21:05 | 21:40 18  20:52 (2)
13| 08:27 15:45 (4) | 07:48 16:43 (7) | 06:50 | 06:43 | 05:47 ] 05:19 20:34 (2)
|16:50 28 16:13 (4) | 17:41 10 16:53(7) | 18:30 | 20:20 | 21:06 | 21:41 18  20:52 (2)
14 | 08:26 15:45 (4) | 07:46 16:46 (7) | 06:48 | 06:41 | 05:46 ] 05:19 20:34 (2)
| 16:51 28 16:13 (4) | 17:43 3 16:49 (7) | 18:32 | 20:21 | 21:08 | 21:42 19  20:53 (2)
15 | 08:25 15:45 (4) | 07:45 1 06:46 | 06:38 | 05:44 ] 05:19 20:33 (2)
|16:53 28  16:13 (4) | 17:44 |18:33 | 20:23 | 21:09 | 21:42 19 20:52 (2)
16 | 08:25 15:47 (4) | 07:43 1 06:44 | 06:36 | 05:43 ] 05:19 20:33 (2)
| 16:54 27  16:14 (4) | 17:46 |18:35 | 20:25 | 21:11 | 21:43 19 20:52 (2)
17 | 08:24 15:47 (4) | 07:41 1 06:41 | 06:34 | 05:41 | 05:18 20:34 (2)
|16:56 27  16:14 (4) | 17:48 | 18:37 | 20:26 | 21:12 | 21:43 19 20:53 (2)
18 | 08:23 15:48 (4) | 07:39 1 06:39 | 06:32 | 05:40 | 05:18 20:34 (2)
| 16:57 27 16:15 (4) | 17:50 | 18:38 | 20:28 | 21:14 | 21:43 19 20:53 (2)
19 | 08:22 15:48 (4) | 07:37 | 06:37 | 06:30 ] 05:39 ] 05:19 20:35 (2)
| 16:59 27 16:15 (4) | 17:51 | 18:40 | 20:29 | 21:15 | 21:44 19 20:54 (2)
20 | 08:21 15:49 (4) | 07:35 1 06:35 | 06:28 | 05:37 ] 05:19 20:35 (2)
|17:00 26 16:15(4) | 17:53 | 18:42 | 20:31 | 21:16 | 21:44 19  20:54 (2)
21 | 08:20 15:48 (4) | 07:34 1 06:33 | 06:26 19:47 (3) | 05:36 ] 05:19 20:35 (2)
| 17:02 26 16:14 (4) | 17:55 | 18:43 | 20:32 7 19:54 (3) | 21:18 | 21:44 19 20:54 (2)
22 | 08:19 15:49 (4) | 07:32 1 06:30 | 06:24 19:44 (3) | 05:35 ] 05:19 20:35 (2)
117:03 25 16:14 (4) | 17:57 |18:45 | 20:3¢ 12 19:56 (3) | 21:19 | 21:45 19 20:54 (2)
23| 08:18 15:50 (4) | 07:30 1 06:28 | 06:22 19:42 (3) | 05:34 ] 05:19 20:35 (2)
|17:05 24 16:14 (4) | 17:58 | 18:46 | 20:36 16 19:58 (3) | 21:20 | 21:45 19 20:54 (2)
24 | 08:17 15:51 (4) | 07:28 1 06:26 | 06:20 19:40 (3) | 05:33 ] 05:19 20:36 (2)
| 17:07 23 16:14 (4) | 18:00 | 18:48 | 20:37 18 19:58 (3) | 21:22 | 21:45 19 20:55 (2)
25 | 08:16 15:53 (4) | 07:26 1 06:24 | 06:18 19:39 (3) | 05:32 | 05:20 20:36 (2)
|17:08 21  16:14 (4) | 18:02 ] 18:50 | 20:39 20 19:59 (3) | 21:23 | 21:45 19 20:55 (2)
26 | 08:15 15:53 (4) | 07:24 | 06:22 | 06:16 19:38 (3) | 05:30 | 05:20 20:36 (2)
| 17:10 19  16:12 (4) | 18:03 |18:51 | 20:40 21 19:59 (3) | 21:24 |21:45 20 20:56 (2)
27 | 08:14 15:55 (4) | 07:22 106:19 | 06:15 19:39 (3) | 05:29 ] 05:21 20:36 (2)
| 17:12 17 16:12 (4) | 18:05 | 18:53 | 20:42 21 20:00 (3) | 21:25 | 21:45 19 20:55 (2)
28 | 08:13 15:57 (4) | 07:20 | 06:17 | 06:13 19:38 (3) | 05:28 ] 05:21 20:36 (2)
| 17:13 14 16:11 (4) | 18:07 | 18:54 | 20:44 22 20:00 (3) | 21:26 | 21:45 19 20:55 (2)
29 | 08:11 16:00 (4) | 07:18 107:15 | 06:11 19:38 (3) | 05:28 | 05:22 20:37 (2)
| 17:15 8  16:08 (4) | 18:09 119:56 | 20:45 21 19:59 (3) | 21:28 | 21:45 18  20:55 (2)
30 | 08:10 16:44 (7) | 1 07:13 | 06:09 19:37 (3) | 05:27 | 05:22 20:37 (2)
| 17:17 6 16:50 (7) | 119:58 | 20:47 22 19:59 (3) | 21:29 | 21:44 18  20:55 (2)
31 | 08:09 16:41 (7) | |o7:11 | | 05:26 |
| 17:18 10 16:51(7) | 119:59 | | 21:30 |
Sonnenscheinstunden | 265 | 290 | 368 | 413 | 478 | 490
astr.max.mogl.Beschattung | 714 | 224 | | 180 | 110 | 492

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

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

windPRO 3.2.744 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk
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Beschreibung: Lizenzierter Anwender: )
Schattenwurfgutachten fur die Errichtung und den Betrieb von 8 neuen Windenergieanlagen im T&H Ingenieure GmbH
Windpark Nachtsheim-Luxem Bremerhavener HeerstraRe 10
DE-28717 Bremen
+49 (0) 421 79 400 600
klefeker / klefeker@th-ingenieure.de
Berechnet:
> 30.01.2020 11:33/3.2.744 <
SHADOW - Kalender
\Berechnung: Zusatzbelastung StundenSchattenrezeptor: A- 10 A )
(Voraussetzungen fiir Berechnung des Schattenwurfs )
Referenzjahr fiir Kalender 2020
Die dargestellten Zeiten sind die astronomisch maximal mdégliche Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint taglich von Sonnenauf- bis -untergang
Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb
| Juli | August | SeptembejOktober | November | Dezember
1]05:23 20:38 (2) | 05:57 1 06:43 | 07:29 ] 07:19 16:10 (7) | 08:07 15:27 (4)
| 21:44 17  20:55 (2) | 21:15 120:16 | 19:10 | 17:08 16 16:26 (7) | 16:30 28  15:55 (4)
2] 05:23 20:38 (2) | 05:58 | 06:44 | 07:30 | 07:21 16:08 (7) | 08:08 15:27 (4)
| 21:44 18 20:56 (2) | 21:13 | 20:14 | 19:08 | 17:06 18  16:26 (7) | 16:30 27  15:54 (4)
3] 05:24 20:38 (2) | 06:00 1 06:46 | 07:32 | 07:22 16:08 (7) | 08:09 15:28 (4)
| 21:44 17  20:55(2) | 21:12 | 20:12 | 19:06 |17:04 19  16:27 (7) | 16:29 27  15:55 (4)
4| 05:25 20:39 (2) | 06:01 1 06:48 | 07:33 | 07:24 16:08 (7) | 08:11 15:29 (4)
| 21:43 16 20:55 (2) | 21:10 120:10 | 19:04 | 17:02 19 16:27 (7) | 16:29 26 15:55 (4)
5] 05:26 20:40 (2) | 06:02 | 06:49 ] 07:35 | 07:26 16:08 (7) | 08:12 15:29 (4)
| 21:43 15 20:55 (2) | 21:09 1 20:08 | 19:01 | 17:01 19 16:27 (7) | 16:28 26 15:55 (4)
6| 05:26 20:41 (2) | 06:04 19:53 (3) | 06:51 | 07:36 | 07:27 16:08 (7) | 08:13 15:30 (4)
| 21:42 14 20:55 (2) | 21:07 9  20:02(3) | 20:06 | 18:59 | 16:59 19 16:27 (7) | 16:28 26 15:56 (4)
71 05:27 20:41 (2) | 06:05 19:51 (3) | 06:52 | 07:38 | 07:29 16:08 (7) | 08:14 15:31 (4)
| 21:42 13 20:54 (2) | 21:05 13  20:04 (3) | 20:03 | 18:57 | 16:58 20 16:28 (7) | 16:27 25  15:56 (4)
8] 05:28 20:42 (2) | 06:07 19:50 (3) | 06:54 | 07:40 | 07:31 16:08 (7) | 08:16 15:31 (4)
| 21:41 12 20:54 (2) | 21:03 15 20:05 (3) | 20:01 | 18:55 | 16:56 18 16:26 (7) | 16:27 25  15:56 (4)
9] 05:29 20:43 (2) | 06:08 19:48 (3) | 06:55 | 07:41 | 07:32 16:09 (7) | 08:17 15:32 (4)
| 21:41 10 20:53 (2) | 21:02 18  20:06 (3) | 19:59 | 18:53 | 16:54 17  16:26 (7) | 16:27 24 15:56 (4)
10 | 05:30 20:44 (2) | 06:10 19:48 (3) | 06:57 | 07:43 | 07:34 16:10 (7) | 08:18 15:32 (4)
| 21:40 8 20:52(2)|21:00 19 20:07 (3) | 19:57 | 18:51 | 16:53 16 16:26 (7) | 16:27 24 15:56 (4)
11 | 05:31 20:47 (2) | 06:11 19:47 (3) | 06:58 | 07:44 | 07:36 16:11 (7) | 08:19 15:33 (4)
| 21:39 3 20:50 (2) | 20:58 20 20:07 (3) | 19:55 | 18:49 | 16:52 13 16:24 (7) | 16:27 23 15:56 (4)
12 | 05:32 | 06:13 19:46 (3) | 07:00 | 07:46 | 07:37 16:13 (7) | 08:20 15:33 (4)
| 21:39 | 20:56 21 20:07 (3) | 19:52 | 18:47 |16:50 10  16:23 (7) | 16:27 23 15:56 (4)
13 | 05:33 | 06:14 19:46 (3) | 07:01 | 07:47 | 07:39 16:16 (7) | 08:21 15:34 (4)
| 21:38 120:55 22 20:08(3) | 19:50 | 18:44 | 16:49 6 16:22(7) | 16:27 22 15:56 (4)
14 | 05:34 | 06:16 19:45 (3) | 07:03 | 07:49 | 07:41 15:31 (4) | 08:22 15:35 (4)
| 21:37 | 20:53 22 20:07 (3) | 19:48 | 18:42 | 16:47 9 15:40 (4) | 16:27 21 15:56 (4)
15 | 05:35 | 06:17 19:46 (3) | 07:04 | 07:51 | 07:42 15:29 (4) | 08:23 15:36 (4)
| 21:36 | 20:51 21 20:07 (3) | 19:46 | 18:40 | 16:46 14 15:43 (4) | 16:27 20 15:56 (4)
16 | 05:36 ] 06:19 19:45 (3) | 07:06 | 07:52 | 07:44 15:28 (4) | 08:23 15:36 (4)
| 21:35 | 20:49 22 20:07 (3) | 19:44 | 18:38 | 16:45 17 15:45 (4) | 16:27 21 15:57 (4)
17 | 05:37 | 06:20 19:45 (3) | 07:07 | 07:54 | 07:46 15:27 (4) | 08:24 15:37 (4)
| 21:34 | 20:47 21 20:06 (3) | 19:41 | 18:36 | 16:43 19 15:46 (4) | 16:27 20 15:57 (4)
18 | 05:38 | 06:22 19:46 (3) | 07:09 | 07:56 | 07:47 15:27 (4) | 08:25 15:37 (4)
| 21:33 120:45 19  20:05 (3) | 19:39 | 18:34 | 16:42 21 15:48 (4) | 16:27 20 15:57 (4)
19 | 05:40 | 06:23 19:46 (3) | 07:10 | 07:57 | 07:49 15:25 (4) | 08:26 15:38 (4)
| 21:32 | 20:43 18 20:04 (3) | 19:37 | 18:32 | 16:41 23 15:48 (4) | 16:28 19  15:57 (4)
20 | 05:41 | 06:25 19:48 (3) | 07:12 | 07:59 | 07:50 15:25 (4) | 08:26 15:39 (4)
| 21:31 | 20:41 15  20:03 (3) | 19:35 | 18:30 |16:40 24  15:49 (4) | 16:28 19  15:58 (4)
21 | 05:42 | 06:26 19:49 (3) | 07:13 | 08:00 | 07:52 15:25 (4) | 08:27 15:39 (4)
| 21:30 | 20:39 12 20:01 (3) | 19:32 | 18:28 | 16:39 25  15:50 (4) | 16:28 19  15:58 (4)
22 | 05:43 | 06:28 19:52 (3) | 07:15 | 08:02 | 07:54 15:24 (4) | 08:27 15:40 (4)
| 21:29 | 20:37 6 19:58(3) | 19:30 | 18:26 | 16:38 26 15:50 (4) | 16:29 19 15:59 (4)
23 | 05:45 | 06:29 1 07:16 | 08:04 | 07:55 15:25 (4) | 08:28 15:40 (4)
| 21:27 | 20:35 |19:28 | 18:24 | 16:37 26 15:51 (4) | 16:29 19 15:59 (4)
24 | 05:46 | 06:31 1 07:18 | 08:05 | 07:57 15:25 (4) | 08:28 15:40 (4)
| 21:26 | 20:33 119:26 | 18:22 | 16:36 27 15:52(4) | 16:30 19  15:59 (4)
25 | 05:47 | 06:32 ] 07:19 | 07:07 | 07:58 15:25 (4) | 08:29 15:41 (4)
| 21:25 | 20:31 119:24 | 17:20 | 16:35 27  15:52 (4) | 16:31 19 16:00 (4)
26 | 05:48 | 06:34 | 07:21 | 07:09 | 08:00 15:25 (4) | 08:29 15:41 (4)
| 21:24 | 20:29 | 19:21 | 17:18 |16:34 28 15:53 (4) | 16:31 20  16:01 (4)
27 | 05:50 | 06:35 | 07:22 ] 07:10 | 08:01 15:26 (4) | 08:29 15:41 (4)
| 21:22 | 20:27 | 19:19 | 17:17 | 16:33 27  15:53 (4) | 16:32 20  16:01 (4)
28 | 05:51 | 06:37 1 07:24 | 07:12 | 08:03 15:26 (4) | 08:30 15:41 (4)
| 21:21 | 20:25 | 19:17 | 17:15 | 16:32 27  15:53 (4) | 16:33 21 16:02 (4)
29 | 05:53 | 06:38 107:25 | 07:14 16:15 (7) | 08:04 15:26 (4) | 08:30 15:42 (4)
| 21:19 | 20:23 119:15 | 17:13 5  16:20 (7) | 16:32 28 15:54 (4) | 16:34 21  16:03 (4)
30 | 05:54 | 06:40 | 07:27 | 07:15 16:12 (7) | 08:05 15:26 (4) | 08:30 15:42 (4)
| 21:18 | 20:21 ] 19:12 |17:11 11 16:23(7) | 16:31 28 15:54 (4) | 16:34 22 16:04 (4)
31 | 05:55 | 06:41 | | 07:17 16:10 (7) | | 08:30 15:42 (4)
| 21:16 | 20:19 | |17:09 15 16:25(7) | |16:35 23 16:05 (4)
Sonnenscheinstunden | 494 | 449 | 380 | 334 | 272 | 252
astr.max.mogl.Beschattung | 143 | 293 | | 31 | 606 | 688

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

Tag im Monat

-

Sonnenaufgang
Sonnenuntergang (SS:MM)

(SS:MM)

Minuten mit Schatten

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

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

windPRO 3.2.744 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk
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Beschreibung:

Schattenwurfgutachten fur die Errichtung und den Betrieb von 8 neuen Windenergieanlagen im

Windpark Nachtsheim-Luxem

Lizenzierter Anwender:

T&H Ingenieure GmbH
Bremerhavener Heerstrale 10

DE-28717 Bremen
+49 (0) 421 79 400 600
klefeker / klefeker@th-ingenieure.de

Berechnet:

30.01.2020 11:33/3.2.744

g
(SHADOW - Kalender

\Berechnung: Zusatzbelastung StundenSchattenrezeptor: B - IO B

J\.

(Voraussetzungen fiir Berechnung des Schattenwurfs

Referenzjahr fir Kalender

2020

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

| Januar

1] 08:30
| 16:36
2]08:30
| 16:37
3108:30
| 16:38
4] 08:30
| 16:39
5] 08:30
| 16:40
6] 08:30
| 16:41
7108:29
| 16:42
8]08:29
| 16:43
9108:29
| 16:45
10 | 08:28
| 16:46
11| 08:28
| 16:47
12 | 08:27
| 16:49
13| 08:27
| 16:50
14 | 08:26
| 16:51
15 | 08:25
| 16:53
16 | 08:25
| 16:54
17 | 08:24
| 16:56
18 | 08:23
| 16:57
19 | 08:22
| 16:59
20 | 08:21
| 17:00
21]08:20
| 17:02
221 08:19
| 17:03
23] 08:18
| 17:05
24 ] 08:17
| 17:07
251 08:16
| 17:08
26 | 08:15
| 17:10
271 08:14
| 17:12
28] 08:13
| 17:13
29 | 08:11
| 17:15
30 | 08:10
| 17:17
31 ] 08:09
| 17:18
Sonnenscheinstunden | 265
astr.max.mdgl.Beschattung |

| Februar

| 08:07
| 17:20
| 08:06
| 17:22
| 08:04
| 17:24
| 08:03
| 17:25
| 08:01
| 17:27
| 08:00
| 17:29
| 07:58
| 17:31
| 07:57
| 17:32
| 07:55
| 17:34
| 07:53
| 17:36
| 07:52
| 17:38
| 07:50
| 17:39
| 07:48
| 17:41
| 07:47
| 17:43
| 07:45
| 17:45
| 07:43
| 17:46
| 07:41
| 17:48
| 07:39
| 17:50
| 07:37
| 17:52
| 07:36
| 17:53
| 07:34
| 17:55
| 07:32
| 17:57
| 07:30
| 17:58
| 07:28
| 18:00
| 07:26
| 18:02
| 07:24
| 18:04
| 07:22
| 18:05
| 07:20
| 18:07
| 07:18
| 18:09

|
|
|
|
| 290
I

10

12

15

17

19

21

22

22

21

21

19

17

14

13

17

20

23

26

27

28

29

29

28

498

| Mérz

| 07:16
| 18:10
08:33 (7) | 07:14
08:36 (7) | 18:12
08:32 (7) | 07:12
08:39 (7) | 18:14
08:30 (7) | 07:10
08:40 (7) | 18:15
08:28 (7) | 07:07
08:40 (7) | 18:17
08:27 (7) | 07:05
08:42 (7) | 18:19
08:25 (7) | 07:03
08:42 (7) | 18:20
08:23 (7) | 07:01
08:42 (7) | 18:22
08:22 (7) | 06:59
08:43 (7) | 18:24
08:21 (7) | 06:57
08:43 (7) | 18:25
08:21 (7) | 06:55
08:43 (7) | 18:27
08:21 (7) | 06:52
08:42 (7) | 18:29
08:21 (7) | 06:50
08:42 (7) | 18:30
08:22 (7) | 06:48
08:41 (7) | 18:32
08:24 (7) | 06:46
08:41 (7) | 18:34
08:25 (7) | 06:44
08:39 (7) | 18:35
08:27 (7) | 06:42
08:36 (7) | 18:37
| 06:39
| 18:38
08:03 (8) | 06:37
08:12 (8) | 18:40
08:01 (8) | 06:35
08:14 (8) | 18:42
07:59 (8) | 06:33
08:16 (8) | 18:43
07:57 (8) | 06:31
08:17 (8) | 18:45
07:55 (8) | 06:28
08:18 (8) | 18:46
07:53 (8) | 06:26
08:19 (8) | 18:48
07:52 (8) | 06:24
08:19 (8) | 18:50
07:51 (8) | 06:22
08:19 (8) | 18:51
07:51 (8) | 06:20
08:20 (8) | 18:53
07:51 (8) | 06:17
08:20 (8) | 18:55
07:50 (8) | 07:15
08:18 (8) | 19:56
| 07:13
| 19:58
| 07:11
| 19:59
| 368
|

28

27

26

24

21

19

14

164

1April

07:50 (8) | 07:09
08:18 (8) | 20:01
07:50 (8) | 07:06
08:17 (8) | 20:02
07:51 (8) | 07:04
08:17 (8) | 20:04
07:52 (8) | 07:02
08:16 (8) | 20:06
07:53 (8) | 07:00
08:14 (8) | 20:07
07:54 (8) | 06:58
08:13 (8) | 20:09
07:55 (8) | 06:56
08:09 (8) | 20:10
08:00 (8) | 06:53
08:05 (8) | 20:12
| 06:51
| 20:14
| 06:49
| 20:15
| 06:47
| 20:17
| 06:45
| 20:18
| 06:43
| 20:20
| 06:41
| 20:22
| 06:39
| 20:23
| 06:37
| 20:25
| 06:35
| 20:26
| 06:32
| 20:28
| 06:30
| 20:29
| 06:28
| 20:31
| 06:26
| 20:33
| 06:24
| 20:34
| 06:22
| 20:36
| 06:20
| 20:37
| 06:19
| 20:39
| 06:17
| 20:41
| 06:15
| 20:42
| 06:13
| 20:44
| 06:11
| 20:45
| 06:09
| 20:47

|
I
| 413
I

| Mai

| 06:07
| 20:48
] 06:05
] 20:50
] 06:04
| 20:51
] 06:02
| 20:53
] 06:00
] 20:55
] 05:58
| 20:56
] 05:57
| 20:58
] 05:55
] 20:59
] 05:54
| 21:01
] 05:52
| 21:02
] 05:50
| 21:04
] 05:49
| 21:05
] 05:47
| 21:07
] 05:46
| 21:08
] 05:44
| 21:09
] 05:43
| 21:11
] 05:42
| 21:12
] 05:40
| 21:14
] 05:39
| 21:15
] 05:38
| 21:16
] 05:36
| 21:18
] 05:35
| 21:19
] 05:34
| 21:20
] 05:33
| 21:22
] 05:32
| 21:23
] 05:31
| 21:24
] 05:30
| 21:25
] 05:29
| 21:27
] 05:28
| 21:28
] 05:27
| 21:29
] 05:26
] 21:30
| 478
|

12

15

18

20

21

22

23

24

24

25

25

24

25

25

24

23

23

22

21

20

19

18

16

15

13

522

1 Juni

] 05:25
| 21:31
] 05:24
| 21:32
] 05:24
| 21:33
] 05:23
| 21:34
] 05:22
| 21:35
06:34 (3) | 05:22
06:39 (3) | 21:36
06:31 (3) | 05:21
06:43 (3) | 21:37
06:29 (3) | 05:21
06:44 (3) | 21:38
06:28 (3) | 05:20
06:46 (3) | 21:38
06:26 (3) | 05:20
06:46 (3) | 21:39
06:26 (3) | 05:20
06:47 (3) | 21:40
06:25 (3) | 05:19
06:47 (3) | 21:40
06:25 (3) | 05:19
06:48 (3) | 21:41
06:25 (3) | 05:19
06:49 (3) | 21:42
06:24 (3) | 05:19
06:48 (3) | 21:42
06:24 (3) | 05:19
06:49 (3) | 21:43
06:24 (3) | 05:19
06:49 (3) | 21:43
06:25 (3) | 05:19
06:49 (3) | 21:44
06:24 (3) | 05:19
06:49 (3) | 21:44
06:24 (3) | 05:19
06:49 (3) | 21:44
06:25 (3) | 05:19
06:49 (3) | 21:44
06:25 (3) | 05:19
06:48 (3) | 21:45
06:25 (3) | 05:19
06:48 (3) | 21:45
06:26 (3) | 05:20
06:48 (3) | 21:45
06:26 (3) | 05:20
06:47 (3) | 21:45
06:27 (3) | 05:20
06:47 (3) | 21:45
06:27 (3) | 05:21
06:46 (3) | 21:45
06:29 (3) | 05:21
06:47 (3) | 21:45
06:30 (3) | 05:22
06:46 (3) | 21:45
06:30 (3) | 05:22
06:45 (3) | 21:45
06:31 (3) |
06:44 (3) |
| 490
|

Tabellen-Layout: Die Daten fur 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

11

21

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

06:33 (3)
06:44 (3)
06:34 (3)
06:42 (3)
06:37 (3)
06:39 (3)

J\.

windPRO 3.2.744 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk
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Beschreibung:

Schattenwurfgutachten fur die Errichtung und den Betrieb von 8 neuen Windenergieanlagen im

Windpark Nachtsheim-Luxem

Lizenzierter Anwender:

T&H Ingenieure GmbH

Bremerhavener Heerstrale 10

DE-28717 Bremen
+49 (0) 421 79 400 600

klefeker / klefeker@th-ingenieure.de

Berechnet:

30.01.2020 11:33/3.2.744

g
(SHADOW - Kalender

\Berechnung: Zusatzbelastung StundenSchattenrezeptor: B - IO B

J\.

(Voraussetzungen fiir Berechnung des Schattenwurfs

Referenzjahr fir Kalender

2020

Die dargestellten Zeiten sind die astronomisch maximal mdégliche 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

1uli

1]05:23
| 21:44
2]05:24
| 21:44
3]05:24
| 21:44
4] 05:25
| 21:43
5] 05:26
| 21:43
6] 05:26
| 21:43
7] 05:27
| 21:42
8] 05:28
| 21:41
9] 05:29
| 21:41
10 | 05:30
| 21:40
11 ] 05:31
| 21:39
12| 05:32
| 21:39
13 ] 05:33
| 21:38
14 | 05:34
| 21:37
15 | 05:35
| 21:36
16 | 05:36
| 21:35
17 | 05:37
| 21:34
18 | 05:39
| 21:33
19 | 05:40
| 21:32
20 | 05:41
| 21:31
21| 05:42
| 21:30
22 ] 05:43
| 21:29
23] 05:45
| 21:28
24 | 05:46
| 21:26
25 | 05:47
| 21:25
26 | 05:49
| 21:24
27 | 05:50
| 21:22
28 | 05:51
| 21:21
29 | 05:53
| 21:20
30 | 05:54
| 21:18
31 ] 05:55
| 21:17
Sonnenscheinstunden | 494
astr.max.mdgl.Beschattung |

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

Tag im Monat Sonnenaufgang

Sonnenuntergang (SS:MM)

-

12

14

16

17

19

19

21

21

23

23

24

24

24

25

25

25

24

25

24

23

442

| August

| 05:57
| 21:15
| 05:58
| 21:14
| 06:00
| 21:12
| 06:01
| 21:10
| 06:03
| 21:09
| 06:04
| 21:07
| 06:06
| 21:05
| 06:07
| 21:04
| 06:08
| 21:02
06:43 (3) | 06:10
06:48 (3) | 21:00
06:41 (3) | 06:11
06:50 (3) | 20:58
06:40 (3) | 06:13
06:52 (3) | 20:57
06:39 (3) | 06:14
06:53 (3) | 20:55
06:38 (3) | 06:16
06:54 (3) | 20:53
06:38 (3) | 06:17
06:55 (3) | 20:51
06:37 (3) | 06:19
06:56 (3) | 20:49
06:37 (3) | 06:20
06:56 (3) | 20:47
06:36 (3) | 06:22
06:57 (3) | 20:45
06:36 (3) | 06:23
06:57 (3) | 20:43
06:35 (3) | 06:25
06:58 (3) | 20:41
06:36 (3) | 06:26
06:59 (3) | 20:39
06:35 (3) | 06:28
06:59 (3) | 20:37
06:35 (3) | 06:30
06:59 (3) | 20:35
06:35 (3) | 06:31
06:59 (3) | 20:33
06:34 (3) | 06:33
06:59 (3) | 20:31
06:35 (3) | 06:34
07:00 (3) | 20:29
06:35 (3) | 06:36
07:00 (3) | 20:27
06:35 (3) | 06:37
06:59 (3) | 20:25
06:35 (3) | 06:39
07:00 (3) | 20:23
06:35 (3) | 06:40
06:59 (3) | 20:21
06:35 (3) | 06:42
06:58 (3) | 20:19
| 449
|

(SS:MM)

22

20

19

17

14

10

102

Minuten mit Schatten

| SeptembeOktober

06:36 (3) | 06:43
06:58 (3) | 20:17
06:37 (3) | 06:45
06:57 (3) | 20:14
06:37 (3) | 06:46
06:56 (3) | 20:12
06:38 (3) | 06:48
06:55 (3) | 20:10
06:40 (3) | 06:49
06:54 (3) | 20:08
06:41 (3) | 06:51
06:51 (3) | 20:06
| 06:52
| 20:04
| 06:54
| 20:01
| 06:55
| 19:59
| 06:57
| 19:57
| 06:58
| 19:55
| 07:00
| 19:53
| 07:01
| 19:50
| 07:03
| 19:48
| 07:04
| 19:46
| 07:06
| 19:44
| 07:07
| 19:41
| 07:09
| 19:39
| 07:10
| 19:37
| 07:12
| 19:35
| 07:13
| 19:33
| 07:15
| 19:30
| 07:16
| 19:28
| 07:18
| 19:26
| 07:19
| 19:24
| 07:21
| 19:21
| 07:23
| 19:19
| 07:24
| 19:17
| 07:26
| 19:15
| 07:27
| 19:13

|
|
| 380
I

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

| 07:29
| 19:10
| 07:30
| 19:08
| 07:32
| 19:06
| 07:33
| 19:04
| 07:35
| 19:02
| 07:37
| 18:59
| 07:38
| 18:57
| 07:40
| 18:55
| 07:41
| 18:53
| 07:43
| 18:51
| 07:44
| 18:49
| 07:46
| 18:47
| 07:48
| 18:45
| 07:49
| 18:42
| 07:51
| 18:40
| 07:52
| 18:38
| 07:54
| 18:36
| 07:56
| 18:34
| 07:57
| 18:32
| 07:59
| 18:30
| 08:01
| 18:28
| 08:02
| 18:26
| 08:04
| 18:24
| 08:06
| 18:22
| 07:07
| 17:21
| 07:09
| 17:19
| 07:11
| 17:17
| 07:12
| 17:15
| 07:14
| 17:13
| 07:16
| 17:11
| 07:17
| 17:09
| 334
|

11

17

20

23

25

26

28

28

29

29

29

28

27

25

22

19

16

12

11

15

17

19

20

21

524

INovember

| 07:19
| 17:08
| 07:21
| 17:06
| 07:22
| 17:04
| 07:24
| 17:03
| 07:26
| 17:01
08:34 (8) | 07:27
08:45 (8) | 16:59
08:30 (8) | 07:29
08:47 (8) | 16:58
08:29 (8) | 07:31
08:49 (8) | 16:56
08:27 (8) | 07:32
08:50 (8) | 16:55
08:25 (8) | 07:34
08:50 (8) | 16:53
08:25 (8) | 07:36
08:51 (8) | 16:52
08:24 (8) | 07:37
08:52 (8) | 16:50
08:23 (8) | 07:39
08:51 (8) | 16:49
08:23 (8) | 07:41
08:52 (8) | 16:47
08:23 (8) | 07:42
08:52 (8) | 16:46
08:22 (8) | 07:44
08:51 (8) | 16:45
08:23 (8) | 07:46
08:51 (8) | 16:44
08:23 (8) | 07:47
08:50 (8) | 16:42
08:25 (8) | 07:49
08:50 (8) | 16:41
08:26 (8) | 07:51
08:48 (8) | 16:40
08:28 (8) | 07:52
08:47 (8) | 16:39
08:30 (8) | 07:54
08:46 (8) | 16:38
08:32 (8) | 07:55
08:44 (8) | 16:37
08:33 (8) | 07:57
08:40 (8) | 16:36
| 07:58
| 16:35
07:56 (7) | 08:00
08:07 (7) | 16:34
07:54 (7) | 08:01
08:09 (7) | 16:33
07:52 (7) | 08:03
08:09 (7) | 16:32
07:51 (7) | 08:04
08:10 (7) | 16:32
07:51 (7) | 08:06
08:11 (7) | 16:31
07:51 (7) |
08:12 (7) |
| 272
|

21

22

21

19

17

14

12

144

| Dezember

07:51 (7) | 08:07
08:12 (7) | 16:30
07:51 (7) | 08:08
08:13 (7) | 16:30
07:51 (7) | 08:10
08:12 (7) | 16:29
07:53 (7) | 08:11
08:12 (7) | 16:29
07:55 (7) | 08:12
08:12 (7) | 16:28
07:57 (7) | 08:13
08:11 (7) | 16:28
07:59 (7) | 08:15
08:11 (7) | 16:28
08:01 (7) | 08:16
08:10 (7) | 16:27
08:02 (7) | 08:17
08:08 (7) | 16:27
08:04 (7) | 08:18
08:07 (7) | 16:27
| 08:19
| 16:27
| 08:20
| 16:27
| 08:21
| 16:27
| 08:22
| 16:27
| 08:23
| 16:27
| 08:24
| 16:27
| 08:24
| 16:27
| 08:25
| 16:27
| 08:26
| 16:28
| 08:26
| 16:28
| 08:27
| 16:29
| 08:28
| 16:29
| 08:28
| 16:29
| 08:28
| 16:30
| 08:29
| 16:31
| 08:29
| 16:31
| 08:29
| 16:32
| 08:30
| 16:33
| 08:30
| 16:34
| 08:30
| 16:35
| 08:30
| 16:35
| 252
|

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

J\.
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( Beschreibung: Lizenzierter Anwender: )
Schattenwurfgutachten fur die Errichtung und den Betrieb von 8 neuen Windenergieanlagen im T&H Ingenieure GmbH
Windpark Nachtsheim-Luxem Bremerhavener HeerstraRe 10

DE-28717 Bremen
+49 (0) 421 79 400 600
klefeker / klefeker@th-ingenieure.de
Berechnet:
> 30.01.2020 11:33/3.2.744 <
SHADOW - Kalender
\Berechnung: Zusatzbelastung StundenSchattenrezeptor: C - 10 C )
(Voraussetzungen fiir Berechnung des Schattenwurfs )
Referenzjahr fir Kalender 2020
Die dargestellten Zeiten sind die astronomisch maximal mdégliche Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint taglich von Sonnenauf- bis -untergang
Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb
|Januar |Februar | Mérz 1April | Mai | Juni
1] 08:30 | 08:07 | 07:16 | 07:08 | 06:07 | 05:25
| 16:36 | 17:20 | 18:10 | 20:01 | 20:48 | 21:31
21 08:30 | 08:06 | 07:14 | 07:06 | 06:05 | 05:24
| 16:36 | 17:22 | 18:12 | 20:02 | 20:50 | 21:32
3108:30 | 08:04 | 07:11 | 07:04 | 06:03 ] 05:23
| 16:38 | 17:23 | 18:14 | 20:04 | 20:51 | 21:33
4] 08:30 | 08:03 | 07:09 | 07:02 | 06:02 ] 05:23
| 16:39 | 17:25 | 18:15 | 20:06 | 20:53 | 21:34
5108:30 | 08:01 | 07:07 | 07:00 | 06:00 ] 05:22
| 16:40 | 17:27 | 18:17 | 20:07 | 20:54 | 21:35
6] 08:30 | 08:00 | 07:05 | 06:58 | 05:58 ] 05:22
| 16:41 | 17:29 | 18:19 | 20:09 | 20:56 | 21:36
7108:29 | 07:58 | 07:03 | 06:55 | 05:57 ] 05:21
| 16:42 | 17:30 | 18:20 | 20:10 | 20:58 | 21:37
8 08:29 | 07:57 | 07:01 17:47 (1) | 06:53 | 05:55 ] 05:21
| 16:43 | 17:32 | 18:22 4 17:51 (1) | 20:12 | 20:59 | 21:38
9 08:29 | 07:55 | 06:59 17:43 (1) | 06:51 | 05:53 ] 05:20
| 16:44 | 17:34 | 18:24 12 17:55(1) | 20:13 | 21:01 | 21:38
10 | 08:28 | 07:53 16:57 (2) | 06:57 17:41 (1) | 06:49 | 05:52 | 05:20
| 16:46 | 17:36 6 17:03 (2) | 18:25 15 17:56 (1) | 20:15 | 21:02 | 21:39
11 ] 08:28 | 07:52 16:54 (2) | 06:54 17:40 (1) | 06:47 | 05:50 ] 05:19
| 16:47 | 17:37 12 17:06 (2) | 18:27 18 17:58 (1) | 20:17 | 21:04 | 21:40
12 | 08:27 | 07:50 16:52 (2) | 06:52 17:38 (1) | 06:45 | 05:49 ] 05:19
| 16:48 | 17:39 15 17:07 (2) | 18:29 19 17:57 (1) | 20:18 | 21:05 | 21:40
13 ] 08:27 | 07:48 16:51 (2) | 06:50 17:37 (1) | 06:43 | 05:47 ] 05:19
| 16:50 | 17:41 17 17:08 (2) | 18:30 21 17:58 (1) | 20:20 | 21:06 | 21:41
14 | 08:26 | 07:46 16:50 (2) | 06:48 17:37 (1) | 06:41 | 05:46 ] 05:19
| 16:51 | 17:43 19 17:09 (2) | 18:32 21 17:58 (1) | 20:21 | 21:08 | 21:42
15 | 08:25 | 07:45 16:50 (2) | 06:46 17:37 (1) | 06:38 | 05:44 ] 05:19
| 16:53 | 17:44 20 17:10 (2) | 18:33 21 17:58 (1) | 20:23 | 21:09 | 21:42
16 | 08:25 | 07:43 16:50 (2) | 06:44 17:36 (1) | 06:36 | 05:43 ] 05:18
| 16:54 | 17:46 21 17:11(2) | 18:35 20 17:56 (1) | 20:25 | 21:11 | 21:43
17 | 08:24 | 07:41 16:50 (2) | 06:41 17:37 (1) | 06:34 | 05:41 ] 05:18
| 16:56 | 17:48 21 17:11(2) | 18:37 19 17:56 (1) | 20:26 | 21:12 | 21:43
18 | 08:23 | 07:39 16:50 (2) | 06:39 17:37 (1) | 06:32 | 05:40 ] 05:18
| 16:57 | 17:50 21 17:11 (2) | 18:38 18  17:55(1) | 20:28 | 21:14 | 21:43
19 | 08:22 | 07:37 16:50 (2) | 06:37 17:39 (1) | 06:30 | 05:39 ] 05:18
| 16:59 | 17:51 20 17:10 (2) | 18:40 15 17:54 (1) | 20:29 | 21:15 | 21:44
20 | 08:21 | 07:35 16:50 (2) | 06:35 17:41 (1) | 06:28 | 05:37 ] 05:19
| 17:00 | 17:53 20 17:10 (2) | 18:42 11 17:52 (1) | 20:31 | 21:16 | 21:44
211 08:20 | 07:34 16:51 (2) | 06:33 17:44 (1) | 06:26 | 05:36 ] 05:19
| 17:02 | 17:55 18 17:09 (2) | 18:43 2 17:46 (1) | 20:33 | 21:18 | 21:44
221 08:19 | 07:32 16:52 (2) | 06:30 | 06:24 | 05:35 ] 05:19
| 17:03 | 17:57 16 17:08 (2) | 18:45 | 20:34 | 21:19 | 21:45
23] 08:18 | 07:30 16:53 (2) | 06:28 | 06:22 | 05:34 ] 05:19
| 17:05 | 17:58 13 17:06 (2) | 18:46 | 20:36 | 21:20 | 21:45
241 08:17 | 07:28 16:56 (2) | 06:26 | 06:20 | 05:33 ] 05:19
| 17:07 | 18:00 8 17:04 (2) | 18:48 | 20:37 | 21:22 | 21:45
251 08:16 | 07:26 | 06:24 | 06:18 | 05:31 ] 05:20
| 17:08 | 18:02 | 18:50 | 20:39 | 21:23 | 21:45
26| 08:15 | 07:24 | 06:22 | 06:16 | 05:30 | 05:20
| 17:10 | 18:03 | 18:51 | 20:40 | 21:24 | 21:45
271 08:14 | 07:22 | 06:19 | 06:15 | 05:29 ] 05:21
|17:11 | 18:05 | 18:53 | 20:42 | 21:25 | 21:45
28] 08:13 | 07:20 | 06:17 | 06:13 | 05:28 ] 05:21
1 17:13 | 18:07 | 18:54 | 20:44 | 21:27 | 21:45
29 ] 08:11 | 07:18 | 07:15 | 06:11 | 05:27 ] 05:22
| 17:15 | 18:09 | 19:56 | 20:45 | 21:28 | 21:45
30 | 08:10 | | 07:13 | 06:09 | 05:27 ] 05:22
| 17:17 | | 19:58 | 20:47 | 21:29 | 21:45
31 ] 08:09 | | 07:11 | | 05:26 |
| 17:18 | | 19:59 | | 21:30 |
Sonnenscheinstunden | 265 | 290 | 368 | 413 | 479 | 490
astr.max.mdgl.Beschattung | | 247 | 216 | | |

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

Tag im Monat Sonnenaufgang  (SS:MM) Zeitpunkt (SS:MM) Schattenanfang (WEA mit erstem Schatten)
Sonnenuntergang (SS:MM) Minuten mit Schatten Zeitpunkt (SS:MM) Schattenende (WEA mit letztem Schatten)
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( Beschreibung: Lizenzierter Anwender: )
Schattenwurfgutachten fur die Errichtung und den Betrieb von 8 neuen Windenergieanlagen im T&H Ingenieure GmbH
Windpark Nachtsheim-Luxem Bremerhavener HeerstraRe 10

DE-28717 Bremen
+49 (0) 421 79 400 600
klefeker / klefeker@th-ingenieure.de
Berechnet:
> 30.01.2020 11:33/3.2.744 <
SHADOW - Kalender
\Berechnung: Zusatzbelastung StundenSchattenrezeptor: C - 10 C )
(Voraussetzungen fiir Berechnung des Schattenwurfs )
Referenzjahr fir Kalender 2020
Die dargestellten Zeiten sind die astronomisch maximal mdégliche Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint taglich von Sonnenauf- bis -untergang
Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb
| Juli JAugust | September ] Oktober | November | Dezember
1]05:23 | 05:57 | 06:43 | 07:29 18:17 (1) | 07:19 16:24 (2) | 08:07
| 21:44 | 21:15 | 20:16 | 19:10 20 18:37(1) | 17:08 11  16:35(2) | 16:30
2] 05:23 | 05:58 | 06:44 | 07:30 18:17 (1) | 07:21 16:27 (2) | 08:08
| 21:44 | 21:13 | 20:14 | 19:08 19  18:36 (1) | 17:06 4 16:31 (2) | 16:30
3]05:24 | 06:00 | 06:46 | 07:32 18:18 (1) | 07:22 | 08:09
| 21:44 | 21:12 | 20:12 | 19:06 17 18:35(1) | 17:04 | 16:29
4] 05:25 | 06:01 | 06:47 | 07:33 18:19 (1) | 07:24 | 08:11
| 21:43 | 21:10 | 20:10 | 19:04 13 18:32 (1) | 17:02 | 16:29
5] 05:25 | 06:02 | 06:49 | 07:35 18:21 (1) | 07:26 | 08:12
| 21:43 | 21:09 | 20:08 | 19:01 9 18:30 (1) | 17:01 | 16:28
6] 05:26 | 06:04 | 06:51 | 07:36 | 07:27 | 08:13
| 21:42 | 21:07 | 20:06 | 18:59 | 16:59 | 16:28
71 05:27 | 06:05 | 06:52 | 07:38 | 07:29 | 08:14
| 21:42 | 21:05 | 20:03 | 18:57 | 16:58 | 16:27
8 05:28 | 06:07 | 06:54 | 07:40 | 07:31 | 08:16
| 21:41 | 21:04 | 20:01 | 18:55 | 16:56 | 16:27
9 05:29 | 06:08 | 06:55 | 07:41 | 07:32 | 08:17
| 21:41 | 21:02 | 19:59 | 18:53 | 16:54 | 16:27
10 | 05:30 | 06:10 | 06:57 | 07:43 | 07:34 | 08:18
| 21:40 | 21:00 | 19:57 | 18:51 | 16:53 | 16:27
11 ] 05:31 | 06:11 | 06:58 | 07:44 | 07:36 | 08:19
| 21:39 | 20:58 | 19:55 | 18:49 | 16:51 | 16:27
12 ] 05:32 | 06:13 | 07:00 | 07:46 | 07:37 | 08:20
| 21:39 | 20:56 | 19:52 | 18:47 | 16:50 | 16:26
13 ] 05:33 | 06:14 | 07:01 | 07:47 | 07:39 | 08:21
| 21:38 | 20:55 | 19:50 | 18:44 | 16:49 | 16:26
14 ] 05:34 | 06:16 | 07:03 | 07:49 | 07:41 | 08:22
| 21:37 | 20:53 | 19:48 | 18:42 | 16:47 | 16:26
15 ] 05:35 | 06:17 | 07:04 | 07:51 | 07:42 | 08:23
| 21:36 | 20:51 | 19:46 | 18:40 | 16:46 | 16:27
16 | 05:36 | 06:19 | 07:06 | 07:52 | 07:44 | 08:23
| 21:35 | 20:49 | 19:44 | 18:38 | 16:45 | 16:27
17 ] 05:37 | 06:20 | 07:07 | 07:54 | 07:46 | 08:24
| 21:34 | 20:47 | 19:41 | 18:36 | 16:43 | 16:27
18 | 05:38 | 06:22 | 07:09 | 07:56 | 07:47 | 08:25
| 21:33 | 20:45 | 19:39 | 18:34 | 16:42 | 16:27
19 | 05:40 | 06:23 | 07:10 | 07:57 17:25 (2) | 07:49 | 08:26
| 21:32 | 20:43 | 19:37 | 18:32 10  17:35(2) | 16:41 | 16:28
20 | 05:41 | 06:25 | 07:12 | 07:59 17:23 (2) | 07:50 | 08:26
| 21:31 | 20:41 | 19:35 | 18:30 14 17:37 (2) | 16:40 | 16:28
211 05:42 | 06:26 | 07:13 | 08:01 17:22 (2) | 07:52 | 08:27
| 21:30 | 20:39 | 19:32 | 18:28 16 17:38 (2) | 16:39 | 16:28
221 05:43 | 06:28 | 07:15 | 08:02 17:21 (2) | 07:54 | 08:27
| 21:29 | 20:37 | 19:30 | 18:26 19  17:40 (2) | 16:38 | 16:29
23] 05:44 | 06:29 | 07:16 18:25 (1) | 08:04 17:19 (2) | 07:55 | 08:28
| 21:27 | 20:35 | 19:28 9 18:34 (1) | 18:24 20 17:39 (2) | 16:37 | 16:29
24 ] 05:46 | 06:31 | 07:18 18:23 (1) | 08:05 17:19 (2) | 07:57 | 08:28
| 21:26 | 20:33 | 19:26 14 18:37 (1) | 18:22 21 17:40 (2) | 16:36 | 16:30
251 05:47 | 06:32 | 07:19 18:20 (1) | 07:07 16:19 (2) | 07:58 | 08:29
| 21:25 | 20:31 | 19:24 17 18:37 (1) | 17:20 21 16:40 (2) | 16:35 | 16:30
26| 05:48 | 06:34 | 07:21 18:20 (1) | 07:09 16:19 (2) | 08:00 | 08:29
| 21:24 | 20:29 | 19:21 18  18:38(1) | 17:18 21 16:40 (2) | 16:34 | 16:31
27 ] 05:50 | 06:35 | 07:22 18:18 (1) | 07:10 16:19 (2) | 08:01 | 08:29
| 21:22 | 20:27 | 19:19 20 18:38 (1) | 17:17 21 16:40 (2) | 16:33 | 16:32
28] 05:51 | 06:37 | 07:24 18:18 (1) | 07:12 16:19 (2) | 08:03 | 08:30
| 21:21 | 20:25 | 19:17 20 18:38 (1) | 17:15 20 16:39 (2) | 16:32 | 16:33
29 ] 05:53 | 06:38 | 07:25 18:17 (1) | 07:14 16:20 (2) | 08:04 | 08:30
| 21:19 | 20:23 | 19:15 21 18:38(1) | 17:13 18 16:38 (2) | 16:31 | 16:33
30 | 05:54 | 06:40 | 07:27 18:17 (1) | 07:16 16:21 (2) | 08:05 | 08:30
| 21:18 | 20:21 | 19:12 21 18:38 (1) | 17:11 17 16:38(2) | 16:31 | 16:34
31 05:55 | 06:41 | | 07:17 16:22 (2) | | 08:30
| 21:17 | 20:19 | | 17:09 15 16:37 (2) | | 16:35
Sonnenscheinstunden | 494 | 449 | 380 | 334 | 272 | 252
astr.max.mdgl.Beschattung | | | 140 | 311 | 15 |

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

Tag im Monat Sonnenaufgang  (SS:MM) Zeitpunkt (SS:MM) Schattenanfang (WEA mit erstem Schatten)
Sonnenuntergang (SS:MM) Minuten mit Schatten Zeitpunkt (SS:MM) Schattenende (WEA mit letztem Schatten)
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( Beschreibung: Lizenzierter Anwender: )
Schattenwurfgutachten fur die Errichtung und den Betrieb von 8 neuen Windenergieanlagen im T&H Ingenieure GmbH
Windpark Nachtsheim-Luxem Bremerhavener Heerstrale 10
DE-28717 Bremen
+49 (0) 421 79 400 600
klefeker / klefeker@th-ingenieure.de
Berechnet:
30.01.2020 11:33/3.2.744
- _/
- ~
SHADOW - Kalender
\Berechnung: Zusatzbelastung StundenSchattenrezeptor: D - 10 D )
(Voraussetzungen fiir Berechnung des Schattenwurfs )
Referenzjahr fir Kalender 2020
Die dargestellten Zeiten sind die astronomisch maximal mégliche Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint taglich von Sonnenauf- bis -untergang
Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb
|Januar |Februar |Mérz 1 April IMai 1 Juni [ Juli l|August | SeptembefOktober I|Novembe] Dezember]
110830 | 08:07 | 07:16 17:14(2) | 07:08 | 06:07 | 05:25 | 05:23  |05:57  |06:43 | 07:29 |07:19 | 08:07
]16:36 | 17:20 |18:10 18 17:32(2) | 20:01  |20:48  |21:31  |21:44  |21:15 | 20:16 | 19:10 |17:08 | 16:30
21 08:30 | 08:06 | 07:14 17:14 (2) | 07:06 | 06:05 | 05:24 ] 05:23 | 05:58 | 06:44 | 07:30 |1 07:21 | 08:08
|16:36 | 17:22 |18:12 17 17:31(2) | 20:02  |20:50  |21:32  |21:44  |21:13  |20:14 | 19:08 117:06 | 16:30
3108:30 | 08:04 | 07:11 17:15(2) | 07:04 | 06:03 | 05:23 | 05:24 | 06:00 | 06:46 | 07:32 107:22 | 08:09
|16:38 | 17:23 |18:14 15 17:30(2) | 20:04  |20:51  |21:33 | 21:44  |21:12  |20:12 | 19:06 117:04 | 16:29
4108:30 | 08:03 | 07:09 17:17 (2) | 07:02 | 06:02 | 05:23 | 05:25 | 06:01 | 06:47 | 07:33 |07:24 | 08:11
116:39 | 17:25 | 18:15 11  17:28(2) | 20:06 | 20:53 | 21:34  |21:43  |21:10  |20:10 | 19:04 |17:02 | 16:29
5]08:30 | 08:01 | 07:07 17:20 (2) | 07:00 | 06:00 | 05:22 | 05:25  |06:02  |06:49 | 07:35 |07:26 | 08:12
|16:40 | 17:27 |18:17 5 17:25(2) | 20:07  |20:54  |21:35  |21:43  |21:09 | 20:08 | 19:01 |17:01 | 16:28
6]08:30 | 08:00 | 07:05 ] 06:58 | 05:58  |05:22 | 05:26 | 06:04 | 06:50 | 07:36 |07:27 | 08:13
|16:41 | 17:29 | 18:19 ]20:09 | 20:56 | 21:36 [ 21:42 | 21:07 | 20:06 | 18:59 |16:50 | 16:28
7108:29 | 07:58 | 07:03 | 06:55 | 05:57 | 05:21 | 05:27 | 06:05 | 06:52 | 07:38 1 07:29 | 08:14
| 16:42 | 17:30 | 18:20 120:10 | 20:58 | 21:37  |21:42  [21:05 |20:03 | 18:57 |16:58 | 16:27
8108:29 | 07:57 | 07:01 1 06:53 | 05:55 | 05:21 | 05:28 | 06:07 | 06:54 | 07:40 107:31 | 08:16
|16:43 | 17:32 | 18:22 120:12 | 20:59 | 21:37  |21:41  [21:04 |20:01 | 18:55 116:56 | 16:27
9]08:29 | 07:55 | 06:59 |06:51 | 05:53 | 05:20 | 05:29 | 06:08 | 06:55 | 07:41 17:52 (2) | 07:32 | 08:17
| 16:44 | 17:34 | 18:24 120:13 | 21:01  |21:38  |21:41  [21:02 | 19:59 | 18:53 9 18:01(2) | 16:54 | 16:27
10]08:28 | 07:53 | 06:57 ]06:49  |05:52  [05:20 | 05:30 | 06:10 | 06:57 | 07:43 17:50 (2) | 07:34 | 08:18
|16:46 | 17:36 | 18:25 ]20:45  |21:02  |21:39  [21:40  [21:00 |19:57  |18:51 13 18:03(2) | 16:53 | 16:27
11]08:28 | 07:52 | 06:54 ] 06:47  |05:50  |05:19  [05:31 | 06:11 | 06:58 | 07:44 17:49 (2) | 07:36 | 08:19
|16:47 | 17:37 | 18:27 ]20:17  |21:04  |21:40  [21:39  [20:58 | 19:55 | 18:49 16 18:05(2) | 16:51 | 16:27
12 | 08:27 | 07:50 | 06:52 | 06:45 | 05:49 | 05:19 ] 05:32 | 06:13 | 07:00 | 07:46 17:47 (2) | 07:37 | 08:20
| 16:48 | 17:39 | 18:29 120:18  |21:05 |21:40  |21:39  |20:56  |19:52 | 18:46 18 18:05(2) | 16:50 | 16:26
13108:27 | 07:48 | 06:50 106:43 | 05:47 | 05:19 | 05:33 | 06:14 | 07:01 | 07:47 17:47 (2) | 07:39 | 08:21
116:50 | 17:41 | 18:30 120:20 | 21:06 | 21:41  |21:38  |20:55  |19:50 | 18:44 18 18:05(2) | 16:49 | 16:26
14108:26 | 07:46 | 06:48 |06:41 | 05:46 | 05:19 | 05:34 | 06:16 | 07:03 | 07:49 17:46 (2) | 07:41 | 08:22
|16:51 | 17:43 | 18:32 120:21 | 21:08  |21:42  |21:37  |20:53 | 19:48 | 18:42 19  18:05(2) | 16:47 | 16:26
15]08:25 | 07:45 | 06:46 106:38 | 05:44 | 05:19 | 05:35 | 06:17 | 07:04 | 07:51 17:45(2) | 07:42 | 08:23
|16:53 | 17:44 | 18:33 ]20:23  |21:09  |21:42  [21:36  |20:51 | 19:46 | 18:40 20 18:05(2) | 16:46 | 16:27
16]08:25 | 07:43 | 06:44 ]06:36  |05:43  |05:18 | 05:36 | 06:19 | 07:06 | 07:52 17:46 (2) | 07:44 | 08:23
| 16:54 | 17:46 | 18:35 ]20:25  |21:11  [21:43  [21:35 | 20:49 | 19:44  |18:38 18 18:04(2) | 16:145 | 16:27
17 | 08:24 | 07:41 | 06:41 | 06:34 | 05:41 | 05:18 ] 05:37 | 06:20 | 07:07 | 07:54 17:46 (2) | 07:46 | 08:24
| 16:56 | 17:48 | 18:37 120:26  |21:12 | 21:43 | 21:34  |20:47 |19:41 | 18:36 18 18:04 (2) | 16:43 | 16:27
18108:23 | 07:39 | 06:39 106:32 | 05:40 | 05:18 | 05:38 | 06:22 | 07:09 | 07:56 17:47 (2) | 07:47 | 08:25
| 16:57 | 17:50 | 18:38 120:28  |21:14 | 21:43 | 21:33  |20:45  |19:39 | 18:34 16 18:03(2) | 16:42 | 16:27
19108:22 | 07:37 | 06:37 106:30 | 05:39 | 05:18 | 05:39 | 06:23 | 07:10 | 07:57 17:47 (2) | 07:49 | 08:26
116:59 | 17:51 | 18:40 120:29 | 21:15 | 21:44  |21:32  |20:43 | 19:37  |18:32 14 18:01(2) | 16:41 | 16:27
20]08:21 | 07:35 | 06:35 |06:28  |05:37  |05:19  |05:41 | 06:25 | 07:12 | 07:59 17:49 (2) | 07:50 | 08:26
|17:00 | 17:53 | 18:42 ]20:31  |21:16 | 21:44  [21:31  [20:41 | 19:35  |18:30 11  18:00 (2) | 16:40 | 16:28
21]08:20 | 07:34 | 06:33 ]06:26  |05:36  |05:19 | 05:42 | 06:26 | 07:13 | 08:01 17:53 (2) | 07:52 | 08:27
|17:02 | 17:55 | 18:43 ]20:33  |21:18 | 21:44  [21:30  [20:39 | 19:32 | 18:28 3 17:56(2) | 16:39 | 16:28
22| 08:19 | 07:32 17:21 (2) | 06:30 | 06:24 ] 05:35 | 05:19 | 05:43 | 06:28 ] 07:15 | 08:02 | 07:54 | 08:27
|17:03 | 17:57 7 17:28(2) | 18:45 120:34  |21:19 | 21:45  |21:29  [20:37  |19:30 | 18:26 116:38 | 16:29
23108:18 | 07:30 17:18 (2) | 06:28 |06:22 | 05:38 | 05:19 | 05:44 | 06:29 | 07:16 | 08:04 107:55 | 08:28
|17:05 | 17:58 12  17:30 (2) | 18:46 120:36  |21:20 | 21:45  |21:27  |20:35  |19:28 | 18:24 116:37 | 16:29
24108:17 | 07:28 17:17 (2) | 06:26 106:20 | 05:33 | 05:19 | 05:46 | 06:31L | 07:18 | 08:05 107:57 | 08:28
|17:07 | 18:00 15 17:32(2) | 18:48 120:37 | 21:22 | 21:45  |21:26  |20:33 | 19:26 | 18:22 ]16:36 | 16:30
25| 08:16 | 07:26 17:15 (2) | 06:24 | 06:18 | 05:31 | 05:20 | 05:47 | 06:32 | 07:19 | 07:07 | 07:58 | 08:29
|17:08  |18:02 17 17:32(2) | 18:50 ]20:39  |21:23  |21:45  [21:25  [20:31 | 19:23 | 17:20 |16:35 | 16:30
26]08:15 | 07:24 17:15 (2) | 06:22 ]06:16  |05:30  |05:20 | 05:48 | 06:34 | 07:21 | 07:09 | 08:00 | 08:29
]17:10  |18:03 18 17:33(2) | 18:51 ]20:40 | 21:24 | 21:45  [21:24  [20:29  |19:21 | 17:18 |16:34 | 16:31
27| 08:14 | 07:22 17:13 (2) | 06:19 | 06:15 ] 05:29 | 05:21 ] 05:50 | 06:35 | 07:22 | 07:10 | 08:01 | 08:29
|17:11 | 18:05 19 17:32(2) | 18:53 120:42 | 21:25 | 21:45 | 21:22  [20:27 | 19:19 | 17:17 116:33 | 16:32
28108:13 | 07:20 17:13 (2) | 06:17 106:13 | 05:28 | 05:21 | 05:51 | 06:37 | 07:24 | 07:12 108:03 | 08:30
117:13 | 18:07 19 17:32(2) | 18:54 | 20:44 | 21:27 | 21:45 | 21:21  [20:25 | 19:17 | 17:15 116:32 | 16:33
29108:11 | 07:18 17:13 (2) | 07:15 |06:11 | 05:27 | 05:22 | 05:52 | 06:38 | 07:25 | 07:14 1 08:04 | 08:30
|17:15 | 18:09 19 17:32 (2) | 19:56 120:45 | 21:28 | 21:45  [21:19  [20:23 | 19:15 | 17:13 116:31 | 16:33
30]08:10 | | 07:13 ]06:09  |05:27  |05:22 | 05:54 | 06:40 | 07:27 | 07:15 | 08:05 | 08:30
|17:17 | | 19:58 |20:47  |21:29  |21:45  [21:18  [20:21  |19:12 | 17:11 |16:31 | 16:34
31]08:09 | | 07:11 | |05:26 | |05:55 | 06:41 | | 07:17 | ] 08:30
|17:18 | | 19:59 | |21:30 | |21:16 2019 | | 17:09 | ] 16:35
Sonnenscheinstunden | 265 | 290 | 368 | 413 | 479 | 490 | 494 | 449 | 380 | 334 | 272 | 252
astr.max.mogl.Beschattung | | 126 | 66 | | | | | | | 193 | |
Tabellen-Layout: Die Daten fur 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)
- _J
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( Beschreibung: Lizenzierter Anwender: )
Schattenwurfgutachten fur die Errichtung und den Betrieb von 8 neuen Windenergieanlagen im T&H Ingenieure GmbH
Windpark Nachtsheim-Luxem Bremerhavener HeerstraRe 10

DE-28717 Bremen
+49 (0) 421 79 400 600
klefeker / klefeker@th-ingenieure.de
Berechnet:
> 30.01.2020 11:33/3.2.744 <
SHADOW - Kalender
\Berechnung: Zusatzbelastung StundenSchattenrezeptor: E - 10 E )
(Voraussetzungen fiir Berechnung des Schattenwurfs )
Referenzjahr fir Kalender 2020
Die dargestellten Zeiten sind die astronomisch maximal mdégliche Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint taglich von Sonnenauf- bis -untergang
Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb
|Januar |Februar |Mérz | April | Mai 1Juni | Juli JAugust ]| SeptembefOktober |Novembel] Dezember
1] 08:30 | 08:07 | 07:16 | 07:08 | 06:07 | 05:25 | 05:23 | 05:57 | 06:43 | 07:29 |1 07:19 | 08:07
| 16:36 | 17:20 | 18:10 | 20:01 | 20:48 | 21:31 | 21:44 | 21:15 | 20:16 | 19:10 | 17:08 | 16:30
21 08:30 | 08:06 | 07:14 | 07:06 | 06:05 | 05:24 | 05:23 | 05:58 | 06:44 | 07:30 1 07:21 | 08:08
| 16:36 | 17:22 | 18:12 | 20:02 | 20:50 | 21:32 | 21:44 | 21:13 | 20:14 | 19:08 | 17:06 | 16:30
3108:30 | 08:04 | 07:11 | 07:04 | 06:03 | 05:23 | 05:24 | 06:00 | 06:46 | 07:32 1 07:22 | 08:09
| 16:38 | 17:23 | 18:14 | 20:04 | 20:51 | 21:33 | 21:44 | 21:12 | 20:12 | 19:06 | 17:04 | 16:29
4] 08:30 | 08:03 | 07:09 | 07:02 | 06:02 | 05:23 | 05:25 | 06:01 | 06:47 | 07:33 | 07:24 ] 08:11
| 16:39 | 17:25 | 18:15 | 20:05 | 20:53 | 21:34 | 21:43 | 21:10 | 20:10 | 19:04 | 17:02 | 16:29
5108:30 | 08:01 | 07:07 | 07:00 | 06:00 | 05:22 | 05:25 | 06:02 | 06:49 | 07:35 |1 07:26 | 08:12
| 16:40 | 17:27 | 18:17 | 20:07 | 20:54 | 21:35 | 21:43 | 21:09 | 20:08 | 19:01 | 17:01 | 16:28
6] 08:30 | 08:00 | 07:05 | 06:58 | 05:58 | 05:22 | 05:26 | 06:04 | 06:50 | 07:36 | 07:27 | 08:13
| 16:41 | 17:29 | 18:19 | 20:09 | 20:56 | 21:36 | 21:42 | 21:07 | 20:06 | 18:59 | 16:59 | 16:28
7108:29 | 07:58 | 07:03 | 06:55 | 05:57 | 05:21 | 05:27 | 06:05 | 06:52 | 07:38 |1 07:29 | 08:14
| 16:42 | 17:30 | 18:20 | 20:10 | 20:57 | 21:37 | 21:42 | 21:05 | 20:03 | 18:57 | 16:58 | 16:27
8 08:29 | 07:57 | 07:01 | 06:53 | 05:55 | 05:21 | 05:28 | 06:07 | 06:54 | 07:39 1 07:31 | 08:16
| 16:43 | 17:32 | 18:22 | 20:12 | 20:59 | 21:37 | 21:41 | 21:03 | 20:01 | 18:55 | 16:56 | 16:27
9] 08:29 | 07:55 | 06:59 ] 06:51 | 05:53 | 05:20 | 05:29 | 06:08 | 06:55 | 07:41 |1 07:32 | 08:17
| 16:44 | 17:34 | 18:24 | 20:13 | 21:01 | 21:38 | 21:41 | 21:02 | 19:59 | 18:53 | 16:54 | 16:27
10 | 08:28 | 07:53 | 06:57 | 06:49 | 05:52 | 05:20 | 05:30 | 06:10 | 06:57 | 07:43 1 07:34 | 08:18
| 16:46 | 17:36 | 18:25 | 20:15 | 21:02 | 21:39 | 21:40 | 21:00 | 19:57 | 18:51 | 16:53 | 16:27
11 ] 08:28 | 07:52 | 06:54 | 06:47 | 05:50 | 05:19 ] 05:31 ] 06:11 | 06:58 | 07:44 | 07:36 | 08:19
| 16:47 | 17:37 | 18:27 | 20:17 | 21:03 | 21:40 | 21:39 | 20:58 | 19:55 | 18:49 | 16:51 | 16:27
12 | 08:27 | 07:50 | 06:52 | 06:45 | 05:49 | 05:19 ] 05:32 ] 06:13 | 07:00 | 07:46 | 07:37 | 08:20
| 16:48 | 17:39 | 18:28 | 20:18 | 21:05 | 21:40 | 21:39 | 20:56 | 19:52 | 18:46 | 16:50 | 16:26
13 ] 08:27 | 07:48 | 06:50 | 06:43 | 05:47 | 05:19 | 05:33 | 06:14 | 07:01 | 07:47 ] 07:39 | 08:21
| 16:50 | 17:41 | 18:30 | 20:20 | 21:06 | 21:41 | 21:38 | 20:55 | 19:50 | 18:44 | 16:49 | 16:26
14 | 08:26 | 07:46 | 06:48 | 06:41 | 05:46 | 05:19 | 05:34 | 06:16 | 07:03 | 07:49 | 07:41 | 08:22
| 16:51 | 17:43 | 18:32 | 20:21 | 21:08 | 21:42 | 21:37 | 20:53 | 19:48 | 18:42 | 16:47 | 16:26
15 | 08:25 | 07:45 | 06:46 | 06:38 | 05:44 | 05:19 | 05:35 | 06:17 | 07:04 | 07:51 | 07:42 | 08:23
| 16:53 | 17:44 | 18:33 | 20:23 | 21:09 | 21:42 | 21:36 | 20:51 | 19:46 | 18:40 | 16:46 | 16:27
16 | 08:25 | 07:43 | 06:44 | 06:36 | 05:43 | 05:18 | 05:36 | 06:19 | 07:06 | 07:52 | 07:44 | 08:23
| 16:54 | 17:46 | 18:35 | 20:25 | 21:11 | 21:43 | 21:35 | 20:49 | 19:44 | 18:38 | 16:45 | 16:27
17 | 08:24 | 07:41 | 06:41 | 06:34 | 05:41 | 05:18 | 05:37 | 06:20 | 07:07 | 07:54 | 07:46 | 08:24
| 16:56 | 17:48 | 18:37 | 20:26 | 21:12 | 21:43 | 21:34 | 20:47 | 19:41 | 18:36 | 16:43 | 16:27
18 | 08:23 | 07:39 | 06:39 ] 06:32 | 05:40 | 05:18 | 05:38 | 06:22 | 07:09 | 07:56 | 07:47 | 08:25
| 16:57 | 17:50 | 18:38 | 20:28 | 21:14 | 21:43 | 21:33 | 20:45 | 19:39 | 18:34 | 16:42 | 16:27
19 | 08:22 | 07:37 | 06:37 | 06:30 | 05:39 | 05:18 | 05:39 | 06:23 | 07:10 | 07:57 | 07:49 | 08:26
| 16:59 | 17:51 | 18:40 | 20:29 | 21:15 | 21:44 | 21:32 | 20:43 | 19:37 | 18:32 | 16:41 | 16:27
20| 08:21 | 07:35 | 06:35 | 06:28 | 05:37 | 05:19 | 05:41 | 06:25 | 07:12 | 07:59 | 07:50 | 08:26
| 17:00 | 17:53 | 18:41 | 20:31 | 21:16 | 21:44 | 21:31 | 20:41 | 19:35 | 18:30 | 16:40 | 16:28
211 08:20 | 07:34 | 06:33 | 06:26 | 05:36 | 05:19 | 05:42 | 06:26 | 07:13 | 08:00 | 07:52 | 08:27
| 17:02 | 17:55 | 18:43 | 20:32 | 21:18 | 21:44 | 21:30 | 20:39 | 19:32 | 18:28 | 16:39 | 16:28
221 08:19 | 07:32 | 06:30 | 06:24 | 05:35 | 05:19 | 05:43 | 06:28 | 07:15 | 08:02 | 07:54 | 08:27
| 17:03 | 17:57 | 18:45 | 20:34 | 21:19 | 21:45 | 21:29 | 20:37 | 19:30 | 18:26 | 16:38 | 16:29
23] 08:18 | 07:30 | 06:28 | 06:22 | 05:34 | 05:19 | 05:44 | 06:29 | 07:16 | 08:04 | 07:55 | 08:28
| 17:05 | 17:58 | 18:46 | 20:36 | 21:20 | 21:45 | 21:27 | 20:35 | 19:28 | 18:24 | 16:37 | 16:29
241 08:17 | 07:28 | 06:26 | 06:20 ] 05:33 | 05:19 | 05:46 | 06:31 | 07:18 | 08:05 | 07:57 | 08:28
| 17:07 | 18:00 | 18:48 | 20:37 | 21:22 | 21:45 | 21:26 | 20:33 | 19:26 | 18:22 | 16:36 | 16:30
25 08:16 | 07:26 | 06:24 | 06:18 ] 05:31 | 05:20 | 05:47 | 06:32 | 07:19 | 07:07 | 07:58 | 08:29
| 17:08 | 18:02 | 18:50 | 20:39 | 21:23 | 21:45 | 21:25 | 20:31 | 19:23 | 17:20 | 16:35 | 16:30
26| 08:15 | 07:24 | 06:22 | 06:16 | 05:30 | 05:20 | 05:48 | 06:34 | 07:21 | 07:09 | 08:00 | 08:29
| 17:10 | 18:03 | 18:51 | 20:40 | 21:24 | 21:45 | 21:24 | 20:29 | 19:21 | 17:18 | 16:34 | 16:31
271 08:14 | 07:22 | 06:19 | 06:15 | 05:29 | 05:21 | 05:50 | 06:35 | 07:22 | 07:10 | 08:01 | 08:29
|17:11 | 18:05 | 18:53 | 20:42 | 21:25 | 21:45 | 21:22 | 20:27 | 19:19 | 17:17 | 16:33 | 16:32
28] 08:13 | 07:20 | 06:17 ] 06:13 | 05:28 | 05:21 | 05:51 | 06:37 | 07:24 | 07:12 | 08:03 | 08:30
117:13 | 18:07 | 18:54 | 20:44 | 21:26 | 21:45 | 21:21 | 20:25 | 19:17 | 17:15 | 16:32 | 16:33
29 ] 08:11 | 07:18 | 07:15 ] 06:11 | 05:27 | 05:22 | 05:52 | 06:38 | 07:25 | 07:14 | 08:04 | 08:30
| 17:15 | 18:09 | 19:56 | 20:45 | 21:28 | 21:45 | 21:19 | 20:23 | 19:15 | 17:13 | 16:31 | 16:33
30 | 08:10 | | 07:13 | 06:09 | 05:27 | 05:22 | 05:54 | 06:40 | 07:27 | 07:15 | 08:05 | 08:30
| 17:17 | | 19:58 | 20:47 | 21:29 | 21:45 | 21:18 | 20:21 | 19:12 | 17:11 | 16:31 | 16:34
311 08:09 | | 07:11 | | 05:26 | | 05:55 | 06:41 | | 07:17 | | 08:30
| 17:18 | | 19:59 | | 21:30 | | 21:16 | 20:18 | | 17:09 | | 16:35
Sonnenscheinstunden | 265 | 290 | 368 | 413 | 479 | 490 | 494 | 449 | 380 | 334 | 272 | 252
astr.max.mdgl.Beschattung | | | | | | | | | | | |

Tabellen-Layout: Die Daten fur 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)

G J
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( Beschreibung: Lizenzierter Anwender: )
Schattenwurfgutachten fur die Errichtung und den Betrieb von 8 neuen Windenergieanlagen im T&H Ingenieure GmbH
Windpark Nachtsheim-Luxem Bremerhavener HeerstraRe 10

DE-28717 Bremen
+49 (0) 421 79 400 600
klefeker / klefeker@th-ingenieure.de
Berechnet:
> 30.01.2020 11:33/3.2.744 <
SHADOW - Kalender
\Berechnung: Zusatzbelastung StundenSchattenrezeptor: F - IO F )
(Voraussetzungen fiir Berechnung des Schattenwurfs )
Referenzjahr fir Kalender 2020
Die dargestellten Zeiten sind die astronomisch maximal mdégliche Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint taglich von Sonnenauf- bis -untergang
Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb
|Januar |Februar |Mérz | April | Mai 1Juni | Juli JAugust ]| SeptembefOktober |Novembel] Dezember
1] 08:30 | 08:07 | 07:16 | 07:08 | 06:07 | 05:25 | 05:23 | 05:57 | 06:43 | 07:29 |1 07:19 | 08:07
| 16:36 | 17:20 | 18:10 | 20:01 | 20:48 | 21:31 | 21:44 | 21:15 | 20:16 | 19:10 | 17:08 | 16:30
21 08:30 | 08:06 | 07:13 | 07:06 | 06:05 | 05:24 | 05:23 | 05:58 | 06:44 | 07:30 1 07:21 | 08:08
| 16:36 | 17:22 | 18:12 | 20:02 | 20:50 | 21:32 | 21:44 | 21:13 | 20:14 | 19:08 | 17:06 | 16:30
3108:30 | 08:04 | 07:11 | 07:04 | 06:03 | 05:23 | 05:24 | 06:00 | 06:46 | 07:32 1 07:22 | 08:09
| 16:38 | 17:23 | 18:14 | 20:04 | 20:51 | 21:33 | 21:44 | 21:12 | 20:12 | 19:06 | 17:04 | 16:29
4] 08:30 | 08:03 | 07:09 | 07:02 | 06:02 | 05:23 | 05:25 | 06:01 | 06:47 | 07:33 | 07:24 ] 08:11
| 16:39 | 17:25 | 18:15 | 20:05 | 20:53 | 21:34 | 21:43 | 21:10 | 20:10 | 19:04 | 17:02 | 16:29
5108:30 | 08:01 | 07:07 | 07:00 | 06:00 | 05:22 | 05:25 | 06:02 | 06:49 | 07:35 |1 07:26 | 08:12
| 16:40 | 17:27 | 18:17 | 20:07 | 20:54 | 21:35 | 21:43 | 21:09 | 20:08 | 19:01 | 17:01 | 16:28
6] 08:30 | 08:00 | 07:05 | 06:58 | 05:58 | 05:22 | 05:26 | 06:04 | 06:50 | 07:36 | 07:27 | 08:13
| 16:41 | 17:29 | 18:19 | 20:09 | 20:56 | 21:36 | 21:42 | 21:07 | 20:06 | 18:59 | 16:59 | 16:28
7108:29 | 07:58 | 07:03 | 06:55 | 05:57 | 05:21 | 05:27 | 06:05 | 06:52 | 07:38 |1 07:29 | 08:14
| 16:42 | 17:30 | 18:20 | 20:10 | 20:57 | 21:37 | 21:42 | 21:05 | 20:03 | 18:57 | 16:58 | 16:27
8 08:29 | 07:57 | 07:01 | 06:53 | 05:55 | 05:21 | 05:28 | 06:07 | 06:54 | 07:39 1 07:31 | 08:16
| 16:43 | 17:32 | 18:22 | 20:12 | 20:59 | 21:37 | 21:41 | 21:03 | 20:01 | 18:55 | 16:56 | 16:27
9] 08:29 | 07:55 | 06:59 ] 06:51 | 05:53 | 05:20 | 05:29 | 06:08 | 06:55 | 07:41 |1 07:32 | 08:17
| 16:44 | 17:34 | 18:24 | 20:13 | 21:01 | 21:38 | 21:41 | 21:02 | 19:59 | 18:53 | 16:54 | 16:27
10 | 08:28 | 07:53 | 06:57 | 06:49 | 05:52 | 05:20 | 05:30 | 06:10 | 06:57 | 07:43 1 07:34 | 08:18
| 16:46 | 17:36 | 18:25 | 20:15 | 21:02 | 21:39 | 21:40 | 21:00 | 19:57 | 18:51 | 16:53 | 16:27
11 ] 08:28 | 07:52 | 06:54 | 06:47 | 05:50 | 05:19 ] 05:31 ] 06:11 | 06:58 | 07:44 | 07:36 | 08:19
| 16:47 | 17:37 | 18:27 | 20:17 | 21:03 | 21:40 | 21:39 | 20:58 | 19:55 | 18:49 | 16:51 | 16:27
12 | 08:27 | 07:50 | 06:52 | 06:45 | 05:49 | 05:19 ] 05:32 ] 06:13 | 07:00 | 07:46 | 07:37 | 08:20
| 16:48 | 17:39 | 18:28 | 20:18 | 21:05 | 21:40 | 21:39 | 20:56 | 19:52 | 18:46 | 16:50 | 16:26
13 ] 08:27 | 07:48 | 06:50 | 06:43 | 05:47 | 05:19 | 05:33 | 06:14 | 07:01 | 07:47 ] 07:39 | 08:21
| 16:50 | 17:41 | 18:30 | 20:20 | 21:06 | 21:41 | 21:38 | 20:55 | 19:50 | 18:44 | 16:49 | 16:26
14 | 08:26 | 07:46 | 06:48 | 06:41 | 05:46 | 05:19 | 05:34 | 06:16 | 07:03 | 07:49 | 07:41 | 08:22
| 16:51 | 17:43 | 18:32 | 20:21 | 21:08 | 21:42 | 21:37 | 20:53 | 19:48 | 18:42 | 16:47 | 16:26
15 | 08:25 | 07:45 | 06:46 | 06:38 | 05:44 | 05:19 | 05:35 | 06:17 | 07:04 | 07:51 | 07:42 | 08:23
| 16:53 | 17:44 | 18:33 | 20:23 | 21:09 | 21:42 | 21:36 | 20:51 | 19:46 | 18:40 | 16:46 | 16:27
16 | 08:25 | 07:43 | 06:44 | 06:36 | 05:43 | 05:18 | 05:36 | 06:19 | 07:06 | 07:52 | 07:44 | 08:23
| 16:54 | 17:46 | 18:35 | 20:25 | 21:11 | 21:43 | 21:35 | 20:49 | 19:44 | 18:38 | 16:45 | 16:27
17 | 08:24 | 07:41 | 06:41 | 06:34 | 05:41 | 05:18 | 05:37 | 06:20 | 07:07 | 07:54 | 07:46 | 08:24
| 16:56 | 17:48 | 18:37 | 20:26 | 21:12 | 21:43 | 21:34 | 20:47 | 19:41 | 18:36 | 16:43 | 16:27
18 | 08:23 | 07:39 | 06:39 ] 06:32 | 05:40 | 05:18 | 05:38 | 06:22 | 07:09 | 07:56 | 07:47 | 08:25
| 16:57 | 17:50 | 18:38 | 20:28 | 21:14 | 21:43 | 21:33 | 20:45 | 19:39 | 18:34 | 16:42 | 16:27
19 | 08:22 | 07:37 | 06:37 | 06:30 | 05:39 | 05:18 | 05:39 | 06:23 | 07:10 | 07:57 | 07:49 | 08:26
| 16:59 | 17:51 | 18:40 | 20:29 | 21:15 | 21:44 | 21:32 | 20:43 | 19:37 | 18:32 | 16:41 | 16:28
20| 08:21 | 07:35 | 06:35 | 06:28 | 05:37 | 05:19 | 05:41 | 06:25 | 07:12 | 07:59 | 07:50 | 08:26
| 17:00 | 17:53 | 18:41 | 20:31 | 21:16 | 21:44 | 21:31 | 20:41 | 19:35 | 18:30 | 16:40 | 16:28
211 08:20 | 07:33 | 06:33 | 06:26 | 05:36 | 05:19 | 05:42 | 06:26 | 07:13 | 08:00 | 07:52 | 08:27
| 17:02 | 17:55 | 18:43 | 20:32 | 21:18 | 21:44 | 21:30 | 20:39 | 19:32 | 18:28 | 16:39 | 16:28
221 08:19 | 07:32 | 06:30 | 06:24 | 05:35 | 05:19 | 05:43 | 06:28 | 07:15 | 08:02 | 07:54 | 08:27
| 17:03 | 17:57 | 18:45 | 20:34 | 21:19 | 21:45 | 21:29 | 20:37 | 19:30 | 18:26 | 16:38 | 16:29
23] 08:18 | 07:30 | 06:28 | 06:22 | 05:34 | 05:19 | 05:44 | 06:29 | 07:16 | 08:04 | 07:55 | 08:28
| 17:05 | 17:58 | 18:46 | 20:36 | 21:20 | 21:45 | 21:27 | 20:35 | 19:28 | 18:24 | 16:37 | 16:29
241 08:17 | 07:28 | 06:26 | 06:20 ] 05:33 | 05:19 | 05:46 | 06:31 | 07:18 | 08:05 | 07:57 | 08:28
| 17:07 | 18:00 | 18:48 | 20:37 | 21:22 | 21:45 | 21:26 | 20:33 | 19:26 | 18:22 | 16:36 | 16:30
25 08:16 | 07:26 | 06:24 | 06:18 ] 05:31 | 05:20 | 05:47 | 06:32 | 07:19 | 07:07 | 07:58 | 08:29
| 17:08 | 18:02 | 18:50 | 20:39 | 21:23 | 21:45 | 21:25 | 20:31 | 19:23 | 17:20 | 16:35 | 16:30
26| 08:15 | 07:24 | 06:22 | 06:16 | 05:30 | 05:20 | 05:48 | 06:34 | 07:21 | 07:09 | 08:00 | 08:29
| 17:10 | 18:03 | 18:51 | 20:40 | 21:24 | 21:45 | 21:24 | 20:29 | 19:21 | 17:18 | 16:34 | 16:31
271 08:14 | 07:22 | 06:19 | 06:15 | 05:29 | 05:21 | 05:50 | 06:35 | 07:22 | 07:10 | 08:01 | 08:29
|17:11 | 18:05 | 18:53 | 20:42 | 21:25 | 21:45 | 21:22 | 20:27 | 19:19 | 17:17 | 16:33 | 16:32
28] 08:13 | 07:20 | 06:17 ] 06:13 | 05:28 | 05:21 | 05:51 | 06:37 | 07:24 | 07:12 | 08:03 | 08:30
117:13 | 18:07 | 18:54 | 20:44 | 21:26 | 21:45 | 21:21 | 20:25 | 19:17 | 17:15 | 16:32 | 16:33
29 ] 08:11 | 07:18 | 07:15 ] 06:11 | 05:27 | 05:22 | 05:52 | 06:38 | 07:25 | 07:14 | 08:04 | 08:30
| 17:15 | 18:09 | 19:56 | 20:45 | 21:28 | 21:45 | 21:19 | 20:23 | 19:15 | 17:13 | 16:31 | 16:33
30 | 08:10 | | 07:13 | 06:09 | 05:27 | 05:22 | 05:54 | 06:40 | 07:27 | 07:15 | 08:05 | 08:30
| 17:17 | | 19:58 | 20:47 | 21:29 | 21:45 | 21:18 | 20:21 | 19:12 | 17:11 | 16:31 | 16:34
311 08:09 | | 07:11 | | 05:26 | | 05:55 | 06:41 | | 07:17 | | 08:30
| 17:18 | | 19:59 | | 21:30 | | 21:16 | 20:18 | | 17:09 | | 16:35
Sonnenscheinstunden | 265 | 290 | 368 | 413 | 479 | 490 | 494 | 449 | 380 | 334 | 272 | 252
astr.max.mdgl.Beschattung | | | | | | | | | | | |

Tabellen-Layout: Die Daten fur 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)

G J
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Beschreibung:
Schattenwurfgutachten fur die Errichtung und den Betrieb von 8 neuen Windenergi
Windpark Nachtsheim-Luxem

Lizenzierter Anwender:

T&H Ingenieure GmbH
Bremerhavener Heerstrale 10
DE-28717 Bremen

+49 (0) 421 79 400 600

klefeker / klefeker@th-ingenieure.de

Berechnet:

30.01.2020 11:33/3.2.744

eanlagen im

o
(SHADOW - Kalender
Berechnung: Zusatzbelastung StundenSchattenrezeptor: G - 10 G

J\.

(Voraussetzungen fiir Berechnung des Schattenwurfs
Referenzjahr fir Kalender 2020

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

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

|Januar |Februar |Mérz 1April
1] 08:30 | 08:07 | 07:16 | 07:08
| 16:36 | 17:20 | 18:10 | 20:01 19
2108:30 | 08:06 | 07:14 | 07:06
| 16:37 | 17:22 | 18:12 | 20:02 16
3108:30 | 08:04 | 07:11 | 07:04
| 16:38 | 17:24 | 18:14 | 20:04 10
4] 08:30 | 08:03 | 07:09 | 07:02
| 16:39 | 17:25 | 18:15 | 20:06
5] 08:30 | 08:01 | 07:07 | 07:00
| 16:40 | 17:27 | 18:17 | 20:07
6] 08:30 | 08:00 | 07:05 | 06:58
| 16:41 | 17:29 | 18:19 | 20:09
7108:29 | 07:58 | 07:03 | 06:55
| 16:42 | 17:30 | 18:20 | 20:10
8]08:29 | 07:57 | 07:01 | 06:53
| 16:43 | 17:32 | 18:22 | 20:12
9]08:29 | 07:55 | 06:59 | 06:51
| 16:44 | 17:34 | 18:24 | 20:13
10 | 08:28 | 07:53 | 06:57 | 06:49
| 16:46 | 17:36 | 18:25 | 20:15
11| 08:28 | 07:52 | 06:54 | 06:47
| 16:47 | 17:37 | 18:27 | 20:17
12 | 08:27 | 07:50 | 06:52 | 06:45
| 16:48 | 17:39 | 18:29 | 20:18
13| 08:27 | 07:48 | 06:50 | 06:43
| 16:50 | 17:41 | 18:30 | 20:20
14 | 08:26 | 07:46 | 06:48 | 06:41
| 16:51 | 17:43 | 18:32 | 20:21
15 | 08:25 | 07:45 | 06:46 | 06:38
| 16:53 | 17:44 | 18:33 | 20:23
16 | 08:25 | 07:43 | 06:44 | 06:36
| 16:54 | 17:46 | 18:35 | 20:25
17 | 08:24 | 07:41 | 06:41 | 06:34
| 16:56 | 17:48 | 18:37 | 20:26
18 | 08:23 | 07:39 | 06:39 | 06:32
| 16:57 | 17:50 | 18:38 | 20:28
19 | 08:22 | 07:37 | 06:37 17:52 (3) | 06:30
| 16:59 | 17:51 | 18:40 11 18:03 (3) | 20:29
20 ] 08:21 | 07:35 | 06:35 17:49 (3) | 06:28
| 17:00 | 17:53 | 18:42 16  18:05 (3) | 20:31
21]08:20 | 07:34 | 06:33 17:46 (3) | 06:26
| 17:02 | 17:55 | 18:43 20  18:06 (3) | 20:33
221 08:19 | 07:32 | 06:30 17:45 (3) | 06:24
| 17:03 | 17:57 | 18:45 22 18:07 (3) | 20:34
23] 08:18 | 07:30 | 06:28 17:44 (3) | 06:22
| 17:05 | 17:58 | 18:46 24 18:08 (3) | 20:36
24 ] 08:17 | 07:28 | 06:26 17:43 (3) | 06:20
| 17:07 | 18:00 | 18:48 25 18:08 (3) | 20:37
251 08:16 | 07:26 | 06:24 17:43 (3) | 06:18
| 17:08 | 18:02 | 18:50 26 18:09 (3) | 20:39
26 | 08:15 | 07:24 | 06:22 17:42 (3) | 06:16
| 17:10 | 18:03 | 18:51 26  18:08 (3) | 20:40 6
271 08:14 | 07:22 | 06:19 17:42 (3) | 06:15
| 17:12 | 18:05 | 18:53 26  18:08 (3) | 20:42 13
28] 08:13 | 07:20 | 06:17 17:42 (3) | 06:13
| 17:13 | 18:07 | 18:54 25  18:07 (3) | 20:44 18
29 ] 08:11 | 07:18 | 07:15 18:42 (3) | 06:11
| 17:15 | 18:09 | 19:56 25  19:07 (3) | 20:45 20
30 | 08:10 | | 07:13 18:43 (3) | 06:09
| 17:17 | | 19:58 23 19:06 (3) | 20:47 23
31]08:09 | | 07:11 18:42 (3) |
| 17:18 | | 19:59 22 19:04 (3) |
Sonnenscheinstunden | 265 | 290 | 368 | 413
astr.max.mdgl.Beschattung | | | 291 | 125

| Mai 1 Juni
18:44 (3) | 06:07 19:35 (2) | 05:25 20:37 (1)
19:03 (3) | 20:48 24 19:59 (2) | 21:31 9  20:46 (1)
18:45 (3) | 06:05 19:35 (2) | 05:24 20:36 (1)
19:01 (3) | 20:50 25  20:00 (2) | 21:32 12 20:48(1)
18:48 (3) | 06:04 19:34 (2) | 05:24 20:35 (1)
18:58 (3) | 20:51 26 20:00 (2) | 21:33 14 20:49 (1)
| 06:02 19:33 (2) | 05:23 20:35 (1)
| 20:53 27 20:00 (2) | 21:34 15  20:50 (1)
| 06:00 19:33 (2) | 05:22 20:34 (1)
| 20:54 28 20:01 (2) | 21:35 16 20:50 (1)
| 05:58 19:33 (2) | 05:22 20:34 (1)
| 20:56 28 20:01 (2) | 21:36 17 20:51 (1)
| 05:57 19:33 (2) | 05:21 20:34 (1)
| 20:58 28 20:01 (2) | 21:37 17 20:51 (1)
| 05:55 19:33 (2) | 05:21 20:34 (1)
| 20:59 28 20:01 (2) | 21:37 18  20:52 (1)
| 05:53 19:33 (2) | 05:20 20:34 (1)
| 21:01 28 20:01 (2) | 21:38 19 20:53(1)
| 05:52 19:33 (2) | 05:20 20:33 (1)
| 21:02 27 20:00 (2) | 21:39 20 20:53 (1)
| 05:50 19:34 (2) | 05:19 20:34 (1)
| 21:04 26 20:00 (2) | 21:40 20 20:54 (1)
| 05:49 19:34 (2) | 05:19 20:34 (1)
| 21:05 25  19:59 (2) | 21:40 20 20:54 (1)
| 05:47 19:34 (2) | 05:19 20:34 (1)
| 21:06 25 19:59 (2) | 21:41 21 20:55 (1)
| 05:46 19:35 (2) | 05:19 20:34 (1)
| 21:08 24 19:59 (2) | 21:42 21 20:55 (1)
| 05:44 19:36 (2) | 05:19 20:33 (1)
| 21:09 22 19:58 (2) | 21:42 22 20:55 (1)
| 05:43 19:37 (2) | 05:19 20:33 (1)
| 21:11 20 19:57 (2) | 21:43 22 20:55 (1)
| 05:41 19:38 (2) | 05:18 20:34 (1)
| 21:12 18  19:56 (2) | 21:43 21 20:55 (1)
| 05:40 19:40 (2) | 05:18 20:34 (1)
| 21:14 15 19:55 (2) | 21:43 21 20:55 (1)
| 05:39 19:40 (2) | 05:19 20:35 (1)
| 21:15 13 19:53 (2) | 21:44 22 20:57 (1)
| 05:37 19:43 (2) | 05:19 20:35 (1)
| 21:16 8 19:51(2) | 21:44 22 20:57 (1)
| 05:36 | 05:19 20:35 (1)
| 21:18 | 21:44 22 20:57 (1)
| 05:35 | 05:19 20:35 (1)
| 21:19 | 21:45 22 20:57 (1)
| 05:34 | 05:19 20:35 (1)
| 21:20 | 21:45 22 20:57 (1)
| 05:33 | 05:19 20:36 (1)
| 21:22 | 21:45 21 20:57 (1)
| 05:32 | 05:20 20:36 (1)
| 21:23 | 21:45 21 20:57 (1)
19:45 (2) | 05:30 | 05:20 20:36 (1)
19:51 (2) | 21:24 | 21:45 21 20:57 (1)
19:42 (2) | 05:29 | 05:21 20:36 (1)
19:55 (2) | 21:25 | 21:45 22 20:58 (1)
19:39 (2) | 05:28 | 05:21 20:36 (1)
19:57 (2) | 21:27 | 21:45 21 20:57 (1)
19:38 (2) | 05:28 | 05:22 20:37 (1)
19:58 (2) | 21:28 | 21:45 21 20:58 (1)
19:36 (2) | 05:27 | 05:22 20:37 (1)
19:59 (2) | 21:29 | 21:45 20 20:57 (1)
| 05:26 20:39 (1) |
| 21:30 5 20:44(1) |
| 478 | 490
| 470 | 582

Tabellen-Layout: Die Daten fur 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

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

J\.
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Beschreibung:

Schattenwurfgutachten fur die Errichtung und den Betrieb von 8 neuen Windenergieanlagen im

Windpark Nachtsheim-Luxem

Lizenzierter Anwender:

T&H Ingenieure GmbH
Bremerhavener Heerstrale 10
DE-28717 Bremen

+49 (0) 421 79 400 600

klefeker / klefeker@th-ingenieure.de

Berechnet:

30.01.2020 11:33/3.2.744

g
(SHADOW - Kalender

Berechnung: Zusatzbelastung StundenSchattenrezeptor: G - 10 G

J\.

(Voraussetzungen fiir Berechnung des Schattenwurfs

Referenzjahr fir Kalender

2020

Die dargestellten Zeiten sind die astronomisch maximal mdégliche 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

1uli

1]05:23
| 21:44
2]05:23
| 21:44
3]05:24
| 21:44
4] 05:25
| 21:43
5] 05:26
| 21:43
6] 05:26
| 21:42
7]05:27
| 21:42
8] 05:28
| 21:41
9] 05:29
| 21:41
10 | 05:30
| 21:40
11 ] 05:31
| 21:39
12| 05:32
| 21:39
13 ] 05:33
| 21:38
14 | 05:34
| 21:37
15 | 05:35
| 21:36
16 | 05:36
| 21:35
17 | 05:37
| 21:34
18 | 05:38
| 21:33
19 | 05:40
| 21:32
20 | 05:41
| 21:31
21| 05:42
| 21:30
22 ] 05:43
| 21:29
23] 05:45
| 21:27
24 ] 05:46
| 21:26
25 | 05:47
| 21:25
26 | 05:48
| 21:24
27 | 05:50
| 21:22
28 | 05:51
| 21:21
29 | 05:53
| 21:19
30 | 05:54
| 21:18
31 ] 05:55
| 21:16
Sonnenscheinstunden | 494
astr.max.mdgl.Beschattung |

20

20

20

19

18

17

17

16

14

13

11

11

14

17

19

21

22

24

25

351

| August

20:38 (1) | 05:57
20:58 (1) | 21:15
20:38 (1) | 05:58
20:58 (1) | 21:13
20:38 (1) | 06:00
20:58 (1) | 21:12
20:39 (1) | 06:01
20:58 (1) | 21:10
20:40 (1) | 06:02
20:58 (1) | 21:09
20:41 (1) | 06:04
20:58 (1) | 21:07
20:40 (1) | 06:05
20:57 (1) | 21:05
20:41 (1) | 06:07
20:57 (1) | 21:04
20:42 (1) | 06:08
20:56 (1) | 21:02
20:43 (1) | 06:10
20:56 (1) | 21:00
20:44 (1) | 06:11
20:55 (1) | 20:58
20:46 (1) | 06:13
20:54 (1) | 20:56
| 06:14
| 20:55
| 06:16
| 20:53
| 06:17
| 20:51
| 06:19
| 20:49
| 06:20
| 20:47
| 06:22
| 20:45
| 06:23
| 20:43
| 06:25
| 20:41
| 06:26
| 20:39
| 06:28
| 20:37
19:55 (2) | 06:29
20:00 (2) | 20:35
19:52 (2) | 06:31
20:03 (2) | 20:33
19:50 (2) | 06:32
20:04 (2) | 20:31
19:49 (2) | 06:34
20:06 (2) | 20:29
19:48 (2) | 06:35
20:07 (2) | 20:27
19:47 (2) | 06:37
20:08 (2) | 20:25
19:46 (2) | 06:38
20:08 (2) | 20:23
19:46 (2) | 06:40
20:10 (2) | 20:21
19:45 (2) | 06:41
20:10 (2) | 20:19
| 449
|

26

27

28

28

28

28

28

27

27

27

26

23

22

20

17

12

397

| September

19:44 (2) | 06:43
20:10 (2) | 20:16
19:44 (2) | 06:44
20:11 (2) | 20:14
19:43 (2) | 06:46
20:11 (2) | 20:12
19:43 (2) | 06:48
20:11 (2) | 20:10
19:43 (2) | 06:49
20:11 (2) | 20:08
19:43 (2) | 06:51
20:11 (2) | 20:06
19:42 (2) | 06:52
20:10 (2) | 20:03
19:43 (2) | 06:54
20:10 (2) | 20:01
19:43 (2) | 06:55
20:10 (2) | 19:59
19:43 (2) | 06:57
20:10 (2) | 19:57
19:43 (2) | 06:58
20:09 (2) | 19:55
19:44 (2) | 07:00
20:07 (2) | 19:52
19:45 (2) | 07:01
20:07 (2) | 19:50
19:45 (2) | 07:03
20:05 (2) | 19:48
19:47 (2) | 07:04
20:04 (2) | 19:46
19:49 (2) | 07:06
20:01 (2) | 19:44
19:53 (2) | 07:07
19:56 (2) | 19:41
| 07:09
| 19:39
| 07:10
| 19:37
| 07:12
| 19:35
| 07:13
| 19:32
| 07:15
| 19:30
| 07:16
| 19:28
| 07:18
| 19:26
| 07:19
| 19:24
| 07:21
| 19:21
| 07:22
| 19:19
| 07:24
| 19:17
| 07:25
| 19:15
| 07:27
| 19:12

|
|
| 380
I

10

15

19

21

23

25

26

26

26

26

25

25

23

21

18

14

349

| Oktober |Novembel|Dezember

| 07:29
| 19:10
| 07:30
| 19:08
| 07:32
| 19:06
| 07:33
| 19:04
| 07:35
| 19:02
| 07:36
| 18:59
| 07:38
| 18:57
| 07:40
| 18:55
18:41 (3) | 07:41
18:51 (3) | 18:53
18:39 (3) | 07:43
18:54 (3) | 18:51
18:36 (3) | 07:44
18:55 (3) | 18:49
18:35 (3) | 07:46
18:56 (3) | 18:47
18:33 (3) | 07:47
18:56 (3) | 18:44
18:32 (3) | 07:49
18:57 (3) | 18:42
18:31 (3) | 07:51
18:57 (3) | 18:40
18:31 (3) | 07:52
18:57 (3) | 18:38
18:30 (3) | 07:54
18:56 (3) | 18:36
18:30 (3) | 07:56
18:56 (3) | 18:34
18:30 (3) | 07:57
18:55 (3) | 18:32
18:30 (3) | 07:59
18:55 (3) | 18:30
18:30 (3) | 08:01
18:53 (3) | 18:28
18:31 (3) | 08:02
18:52 (3) | 18:26
18:32 (3) | 08:04
18:50 (3) | 18:24
18:34 (3) | 08:05
18:48 (3) | 18:22
18:37 (3) | 07:07
18:43 (3) | 17:20
| 07:09
| 17:18
| 07:10
| 17:17
| 07:12
| 17:15
| 07:14
| 17:13
| 07:15
| 17:11
| 07:17
| 17:09
| 334
|

|07:19 | 08:07
| 17:08 | 16:30
|07:21 | 08:08
| 17:06 | 16:30
|07:22 ] 08:09
| 17:04 ] 16:29
|07:24  |o08:11
|17:02 | 16:29
|07:26 | 08:12
|17:01 | 16:28
|07:27 ] 08:13
| 16:59 | 16:28
|07:29  |o08:14
| 16:58 | 16:27
|07:31 | 08:16
| 16:56 | 16:27
|07:32 | 08:17
| 16:54 | 16:27
|07:38 | o08:18
| 16:53 | 16:27
| 07:36 | 08:19
| 16:52 | 16:27
| 07:37 ] 08:20
| 16:50 | 16:27
|07:39 | o08:21
| 16:49 | 16:27
|07:41 | 08:22
| 16:47 | 16:27
|07:42 ] 08:23
| 16:46 | 16:27
| 07:44 ] 08:23
| 16:45 | 16:27
| 07:46 | 08:24
| 16:43 | 16:27
| 07:47 ] 08:25
| 16:42 | 16:27
| 07:49 | 08:26
| 16:41 | 16:28
| 07:50 ] 08:26
| 16:40 | 16:28
|07:52 | 08:27
|16:39 | 16:28
| 07:54 | 08:27
| 16:38 | 16:29
| 07:55 | 08:28
| 16:37 | 16:29
| 07:57 | 08:28
| 16:36 | 16:30
| 07:58 | 08:29
|16:35 | 16:31
| 08:00 | 08:29
| 16:30 | 16:31
|08:01 | 08:29
| 16:33 | 16:32
| 08:03 ] 08:30
|16:32 ] 16:33
| 08:04  ]08:30
|16:32 | 16:34
| 08:05 | 08:30
|16:31 | 16:34
I ] 08:30
I ] 16:35
| 272 | 252
|

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

Tag im Monat Sonnenaufgang

Sonnenuntergang (SS:MM)

-

(SS:MM)

Minuten mit Schatten

Zeitpunkt (SS:MM) Schattenanfang

Zeitpunkt (SS:MM) Schattenende

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

J\.

windPRO 3.2.744 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk

T&H_16-049-GBK-17, Anlagen Seite 48

_J
30.01.2020 12:57 / 13 windPRO '



( Beschreibung: Lizenzierter Anwender: )
Schattenwurfgutachten fur die Errichtung und den Betrieb von 8 neuen Windenergieanlagen im T&H Ingenieure GmbH
Windpark Nachtsheim-Luxem Bremerhavener HeerstraRe 10

DE-28717 Bremen
+49 (0) 421 79 400 600
klefeker / klefeker@th-ingenieure.de
Berechnet:
> 30.01.2020 11:33/3.2.744 <
SHADOW - Kalender
\Berechnung: Zusatzbelastung StundenSchattenrezeptor: H - IO H )
(Voraussetzungen fiir Berechnung des Schattenwurfs )
Referenzjahr fir Kalender 2020
Die dargestellten Zeiten sind die astronomisch maximal mdégliche Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint taglich von Sonnenauf- bis -untergang
Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb
|Januar |Februar |Mérz | April | Mai | Juni
1] 08:30 | 08:07 | 07:16 | 07:08 | 06:07 | 05:25 20:05 (2)
| 16:36 | 17:20 | 18:10 | 20:01 | 20:48 | 21:31 9 20:14(2)
21 08:30 | 08:06 | 07:14 | 07:06 19:21 (3) | 06:05 | 05:24 20:07 (2)
| 16:37 | 17:22 | 18:12 | 20:02 2 19:23(3) | 20:50 | 21:32 6 20:13 (2)
3108:30 | 08:04 | 07:11 | 07:04 19:16 (3) | 06:04 | 05:24
| 16:38 | 17:23 | 18:14 | 20:04 12 19:28 (3) | 20:51 | 21:33
4] 08:30 | 08:03 | 07:09 | 07:02 19:14 (3) | 06:02 ] 05:23
| 16:39 | 17:25 | 18:15 | 20:06 16 19:30 (3) | 20:53 | 21:34
5108:30 | 08:01 | 07:07 | 07:00 19:12 (3) | 06:00 ] 05:22
| 16:40 | 17:27 | 18:17 | 20:07 18  19:30 (3) | 20:54 | 21:35
6] 08:30 | 08:00 | 07:05 | 06:58 19:11 (3) | 05:58 ] 05:22
| 16:41 | 17:29 | 18:19 | 20:09 20 19:31(3) | 20:56 | 21:36
7108:29 | 07:58 | 07:03 | 06:55 19:10 (3) | 05:57 20:06 (2) | 05:21
| 16:42 | 17:30 | 18:20 | 20:10 21 19:31(3) | 20:57 5 20:11(2) | 21:37
8 08:29 | 07:57 | 07:01 | 06:53 19:09 (3) | 05:55 20:02 (2) | 05:21
| 16:43 | 17:32 | 18:22 | 20:12 22 19:31(3) | 20:59 11 20:13 (2) | 21:37
9 08:29 | 07:55 | 06:59 | 06:51 19:09 (3) | 05:53 20:01 (2) | 05:20
| 16:44 | 17:34 | 18:24 | 20:13 22 19:31(3) | 21:01 14 20:15(2) | 21:38
10 | 08:28 | 07:53 | 06:57 | 06:49 19:09 (3) | 05:52 19:59 (2) | 05:20
| 16:46 | 17:36 | 18:25 | 20:15 22 19:31(3) | 21:02 17 20:16 (2) | 21:39
11 ] 08:28 | 07:52 | 06:54 | 06:47 19:09 (3) | 05:50 19:59 (2) | 05:19
| 16:47 | 17:37 | 18:27 | 20:17 22 19:31(3) | 21:03 19 20:18 (2) | 21:40
12 | 08:27 | 07:50 | 06:52 | 06:45 19:09 (3) | 05:49 19:57 (2) | 05:19
| 16:48 | 17:39 | 18:29 | 20:18 21 19:30 (3) | 21:05 21 20:18 (2) | 21:40
13 | 08:27 | 07:48 | 06:50 | 06:43 19:10 (3) | 05:47 19:57 (2) | 05:19
| 16:50 | 17:41 | 18:30 | 20:20 19 19:29 (3) | 21:06 22 20:19 (2) | 21:41
14 | 08:26 | 07:46 | 06:48 | 06:41 19:10 (3) | 05:46 19:57 (2) | 05:19
| 16:51 | 17:43 | 18:32 | 20:21 18 19:28 (3) | 21:08 22 20:19 (2) | 21:42
15 | 08:25 | 07:45 | 06:46 | 06:38 19:12 (3) | 05:44 19:56 (2) | 05:19
| 16:53 | 17:44 | 18:33 | 20:23 14 19:26 (3) | 21:09 23 20:19 (2) | 21:42
16 | 08:25 | 07:43 | 06:44 | 06:36 19:13 (3) | 05:43 19:56 (2) | 05:19
| 16:54 | 17:46 | 18:35 | 20:25 11 19:24 (3) | 21:11 23 20:19 (2) | 21:43
17 | 08:24 | 07:41 | 06:41 | 06:34 19:18 (3) | 05:41 19:57 (2) | 05:18
| 16:56 | 17:48 | 18:37 | 20:26 1 19:19 (3) | 21:12 23 20:20 (2) | 21:43
18 | 08:23 | 07:39 | 06:39 | 06:32 | 05:40 19:57 (2) | 05:18
| 16:57 | 17:50 | 18:38 | 20:28 | 21:14 23 20:20 (2) | 21:43
19 | 08:22 | 07:37 | 06:37 | 06:30 ] 05:39 19:56 (2) | 05:19
| 16:59 | 17:51 | 18:40 | 20:29 | 21:15 23 20:19 (2) | 21:44
20| 08:21 | 07:35 | 06:35 | 06:28 ] 05:37 19:56 (2) | 05:19
| 17:00 | 17:53 | 18:42 | 20:31 | 21:16 23 20:19 (2) | 21:44
21 ] 08:20 | 07:34 | 06:33 | 06:26 | 05:36 19:57 (2) | 05:19
| 17:02 | 17:55 | 18:43 | 20:33 | 21:18 22 20:19 (2) | 21:44
221 08:19 | 07:32 | 06:30 | 06:24 ] 05:35 19:57 (2) | 05:19
| 17:03 | 17:57 | 18:45 | 20:34 | 21:19 22 20:19 (2) | 21:45
23] 08:18 | 07:30 | 06:28 | 06:22 | 05:34 19:58 (2) | 05:19
| 17:05 | 17:58 | 18:46 | 20:36 | 21:20 21 20:19 (2) | 21:45
241 08:17 | 07:28 | 06:26 | 06:20 ] 05:33 19:58 (2) | 05:19
| 17:07 | 18:00 | 18:48 | 20:37 | 21:22 21 20:19 (2) | 21:45
251 08:16 | 07:26 | 06:24 | 06:18 ] 05:32 19:59 (2) | 05:20
| 17:08 | 18:02 | 18:50 | 20:39 | 21:23 20 20:19 (2) | 21:45
26 ] 08:15 | 07:24 | 06:22 | 06:16 ] 05:30 19:59 (2) | 05:20
| 17:10 | 18:03 | 18:51 | 20:40 | 21:24 19 20:18 (2) | 21:45
271 08:14 | 07:22 | 06:19 | 06:15 ] 05:29 20:00 (2) | 05:21
| 17:12 | 18:05 | 18:53 | 20:42 | 21:25 18 20:18 (2) | 21:45
28] 08:13 | 07:20 | 06:17 ] 06:13 ] 05:28 20:00 (2) | 05:21
117:13 | 18:07 | 18:54 | 20:44 | 21:26 17 20:17 (2) | 21:45
29 ] 08:11 | 07:18 | 07:15 ] 06:11 ] 05:28 20:02 (2) | 05:22
| 17:15 | 18:09 | 19:56 | 20:45 | 21:28 15 20:17 (2) | 21:45
30 | 08:10 | | 07:13 | 06:09 | 05:27 20:03 (2) | 05:22
| 17:17 | | 19:58 | 20:47 | 21:29 13 20:16 (2) | 21:45
31 ] 08:09 | | 07:11 | | 05:26 20:04 (2) |
| 17:18 | | 19:59 | | 21:30 11 20:15(2) |
Sonnenscheinstunden | 265 | 290 | 368 | 413 | 478 | 490
astr.max.mdgl.Beschattung | | | | 261 | 468 | 15

Tabellen-Layout: Die Daten fur 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)

G J
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( Beschreibung: Lizenzierter Anwender: )
Schattenwurfgutachten fur die Errichtung und den Betrieb von 8 neuen Windenergieanlagen im T&H Ingenieure GmbH
Windpark Nachtsheim-Luxem Bremerhavener HeerstraRe 10

DE-28717 Bremen
+49 (0) 421 79 400 600
klefeker / klefeker@th-ingenieure.de
Berechnet:
> 30.01.2020 11:33/3.2.744 <
SHADOW - Kalender
\Berechnung: Zusatzbelastung StundenSchattenrezeptor: H - IO H )
(Voraussetzungen fiir Berechnung des Schattenwurfs )
Referenzjahr fir Kalender 2020
Die dargestellten Zeiten sind die astronomisch maximal mdégliche Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint taglich von Sonnenauf- bis -untergang
Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb
| Juli | August | September | Oktober |Novembel|Dezember
1]05:23 | 05:57 20:08 (2) | 06:43 19:08 (3) | 07:29 | 07:19 | 08:07
| 21:44 | 21:15 20 20:28(2) | 20:16 22 19:30(3) | 19:10 | 17:08 | 16:30
2] 05:23 | 05:58 20:10 (2) | 06:44 19:07 (3) | 07:30 | 07:21 | 08:08
| 21:44 | 21:13 18 20:28 (2) | 20:14 22 19:29 (3) | 19:08 | 17:06 | 16:30
3105:24 | 06:00 20:10 (2) | 06:46 19:07 (3) | 07:32 | 07:22 | 08:09
| 21:44 | 21:12 16 20:26 (2) | 20:12 22 19:29(3) | 19:06 | 17:04 | 16:29
4] 05:25 | 06:01 20:11 (2) | 06:48 19:06 (3) | 07:33 | 07:24 ] 08:11
| 21:43 | 21:10 13 20:24 (2) | 20:10 22 19:28(3) | 19:04 | 17:02 | 16:29
51 05:25 | 06:02 20:14 (2) | 06:49 19:07 (3) | 07:35 | 07:26 | 08:12
| 21:43 | 21:09 9  20:23(2) | 20:08 21 19:28(3) | 19:01 | 17:01 | 16:28
6] 05:26 | 06:04 | 06:51 19:07 (3) | 07:36 | 07:27 | 08:13
| 21:42 | 21:07 | 20:06 20 19:27 (3) | 18:59 | 16:59 | 16:28
71 05:27 | 06:05 | 06:52 19:08 (3) | 07:38 | 07:29 | 08:14
| 21:42 | 21:05 | 20:03 18 19:26 (3) | 18:57 | 16:58 | 16:27
8 05:28 | 06:07 | 06:54 19:08 (3) | 07:40 | 07:31 | 08:16
| 21:41 | 21:03 | 20:01 16 19:24 (3) | 18:55 | 16:56 | 16:27
9 05:29 | 06:08 | 06:55 19:09 (3) | 07:41 | 07:32 | 08:17
| 21:41 | 21:02 | 19:59 12 19:21(3) | 18:53 | 16:54 | 16:27
10 | 05:30 20:16 (2) | 06:10 | 06:57 19:13 (3) | 07:43 | 07:34 | 08:18
| 21:40 3 20:19 (2) | 21:00 | 19:57 4 19:17 (3) | 18:51 | 16:53 | 16:27
11 ] 05:31 20:14 (2) | 06:11 | 06:58 | 07:44 | 07:36 | 08:19
| 21:39 7 20:21(2) | 20:58 | 19:55 | 18:49 | 16:51 | 16:27
12 ] 05:32 20:13 (2) | 06:13 | 07:00 | 07:46 | 07:37 | 08:20
| 21:39 10 20:23(2) | 20:56 | 19:52 | 18:47 | 16:50 | 16:27
13 ] 05:33 20:12 (2) | 06:14 | 07:01 | 07:47 | 07:39 | 08:21
| 21:38 12 20:24 (2) | 20:55 | 19:50 | 18:44 | 16:49 | 16:27
14 ] 05:34 20:11 (2) | 06:16 | 07:03 | 07:49 | 07:41 | 08:22
| 21:37 14 20:25(2) | 20:53 | 19:48 | 18:42 | 16:47 | 16:27
15 ] 05:35 20:10 (2) | 06:17 | 07:04 | 07:51 | 07:42 | 08:23
| 21:36 16 20:26 (2) | 20:51 | 19:46 | 18:40 | 16:46 | 16:27
16 | 05:36 20:10 (2) | 06:19 | 07:06 | 07:52 | 07:44 | 08:23
| 21:35 17 20:27 (2) | 20:49 | 19:44 | 18:38 | 16:45 | 16:27
17 ] 05:37 20:09 (2) | 06:20 | 07:07 | 07:54 | 07:46 | 08:24
| 21:34 18 20:27 (2) | 20:47 | 19:41 | 18:36 | 16:43 | 16:27
18 | 05:38 20:08 (2) | 06:22 | 07:09 | 07:56 | 07:47 | 08:25
| 21:33 20  20:28 (2) | 20:45 | 19:39 | 18:34 | 16:42 | 16:27
19 | 05:40 20:08 (2) | 06:23 | 07:10 | 07:57 | 07:49 | 08:26
| 21:32 20 20:28 (2) | 20:43 | 19:37 | 18:32 | 16:41 | 16:28
20 | 05:41 20:07 (2) | 06:25 | 07:12 | 07:59 | 07:50 | 08:26
| 21:31 22 20:29 (2) | 20:41 | 19:35 | 18:30 | 16:40 | 16:28
211 05:42 20:07 (2) | 06:26 |1 07:13 | 08:01 | 07:52 | 08:27
| 21:30 22 20:29 (2) | 20:39 | 19:32 | 18:28 | 16:39 | 16:28
221 05:43 20:07 (2) | 06:28 | 07:15 | 08:02 | 07:54 | 08:27
| 21:29 23 20:30 (2) | 20:37 | 19:30 | 18:26 | 16:38 | 16:29
23] 05:45 20:07 (2) | 06:29 | 07:16 | 08:04 | 07:55 | 08:28
| 21:27 23 20:30(2) | 20:35 | 19:28 | 18:24 | 16:37 | 16:29
24 ] 05:46 20:07 (2) | 06:31 | 07:18 | 08:05 | 07:57 | 08:28
| 21:26 23 20:30(2) | 20:33 | 19:26 | 18:22 | 16:36 | 16:30
251 05:47 20:06 (2) | 06:32 | 07:19 | 07:07 | 07:58 | 08:29
| 21:25 24 20:30 (2) | 20:31 | 19:24 | 17:20 | 16:35 | 16:31
26 ] 05:48 20:07 (2) | 06:34 19:18 (3) | 07:21 | 07:09 | 08:00 | 08:29
| 21:24 24 20:31(2) | 20:29 4 19:22 (3) | 19:21 | 17:18 | 16:34 | 16:31
27 ] 05:50 20:07 (2) | 06:35 19:15 (3) | 07:22 | 07:10 | 08:01 | 08:29
| 21:22 23 20:30 (2) | 20:27 11 19:26 (3) | 19:19 | 17:17 | 16:33 | 16:32
28] 05:51 20:07 (2) | 06:37 19:12 (3) | 07:24 | 07:12 | 08:03 | 08:30
| 21:21 23 20:30(2) | 20:25 15 19:27 (3) | 19:17 | 17:15 | 16:32 | 16:33
29 ] 05:53 20:07 (2) | 06:38 19:11 (3) | 07:25 | 07:14 | 08:04 | 08:30
| 21:19 22 20:29 (2) | 20:23 18 19:29 (3) | 19:15 | 17:13 | 16:32 | 16:34
30 | 05:54 20:08 (2) | 06:40 19:09 (3) | 07:27 | 07:15 | 08:05 | 08:30
| 21:18 22 20:30(2) | 20:21 20 19:29 (3) | 19:12 | 17:11 | 16:31 | 16:34
31 05:55 20:08 (2) | 06:41 19:08 (3) | | 07:17 | | 08:30
| 21:16 21 20:29 (2) | 20:19 21 19:29(3) | | 17:09 | | 16:35
Sonnenscheinstunden | 494 | 449 | 380 | 334 | 272 | 252
astr.max.mdgl.Beschattung | 409 | 165 | 179 | | |

Tabellen-Layout: Die Daten fur 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)

G J
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a Beschreibung: Lizenzierter Anwender: )
Schattenwurfgutachten fur die Errichtung und den Betrieb von 8 neuen Windenergieanlagen im T&H Ingenieure GmbH
Windpark Nachtsheim-Luxem Bremerhavener HeerstraRe 10
DE-28717 Bremen
+49 (0) 421 79 400 600
klefeker / klefeker@th-ingenieure.de
Berechnet:
> 30.01.2020 11:33/3.2.744 <
SHADOW - Grafischer Kalender
Berechnung: Zusatzbelastung Stunden )
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( Beschreibung: Lizenzierter Anwender: )
Schattenwurfgutachten fur die Errichtung und den Betrieb von 8 neuen Windenergieanlagen im T&H Ingenieure GmbH
Windpark Nachtsheim-Luxem Bremerhavener HeerstraRe 10
DE-28717 Bremen
+49 (0) 421 79 400 600
klefeker / klefeker@th-ingenieure.de
Berechnet:
> 30.01.2020 11:33/3.2.744 <
SHADOW - Grafischer Kalender
\Berechnung: Zusatzbelastung Stunden )
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Beschreibung: Lizenzierter Anwender:
Schattenwurfgutachten fur die Errichtung und den Betrieb von 8 neuen Windenergieanlagen im T&H Ingenieure GmbH
Windpark Nachtsheim-Luxem Bremerhavener HeerstraRe 10
DE-28717 Bremen
+49 (0) 421 79 400 600
klefeker / klefeker@th-ingenieure.de
Berechnet:
30.01.2020 11:33/3.2.744 )
- ~
SHADOW - Kalender pro WEA
\Berechnung: Zusatzbelastung Stunden )
(Keine WEA ausgewahlt N
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Beschreibung: Lizenzierter Anwender:
Schattenwurfgutachten fur die Errichtung und den Betrieb von 8 neuen Windenergieanlagen im T&H Ingenieure GmbH
Windpark Nachtsheim-Luxem Bremerhavener HeerstraRe 10
DE-28717 Bremen
+49 (0) 421 79 400 600
klefeker / klefeker@th-ingenieure.de
Berechnet:
30.01.2020 11:33/3.2.744 )
- - ~
SHADOW - Grafischer Kalender pro WEA
\Berechnung: Zusatzbelastung Stunden )
(Keine WEA ausgewahlt N
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S| Stunden/Jahr, Astron.max.mogl.

jay Stunden/Jahr, Astron.max.mégl.

0 250 500 750  1000m
Karte: Lageplan_top50 , MaRstab 1:25.000, Mitte: UTM (north)-ETRS89 Zone: 32 Ost: 366.215 Nord: 5.576.491

~ ™

30,0 Beschreib
eschreibung:

0,1 Schattenwurfgutachten fiir die Errichtung
und den Betrieb von 8 neuen

10,0 Windenergieanlagen im Windpark

20,0 Nachtsheim-Luxem

30,0

50,0

100,0

250,0

0 - 10 Stunden

10 - 20 Stunden
20 - 30 Stunden
30 - 50 Stunden
50 - 100 Stunden
100 - 250 Stunden
> 250 Stunden

A&0\5 //aseN [[SHADOW - A
@) Karte
Berechnung:
Zusatzbelastung Stunden
N J

Lizenzierter Anwender:

DE-28717 Bremen

A Neue WEA s Schatt epto
Hohe der Schattenkarte: Hohenlinien: CONTOURLINE_ONLINEDATA_1.wpo (2) ;‘et?el((g)r ‘llille;?kg?got?\?%genieure de
Berechnet:
_J\30.01.2020 11:33/3.2.744 Y,
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Stunden/Jahr, Astron.max.mogl.

30,0
0,1
10,0
20,0
30,0
50,0
100,0
250,0

Stunden/Jahr, Astron.max.mdgl.
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> 250 Stunden

100 - 250 Stunden

0 100

200 300 400 m
Karte: Lageplan_top50 , MaBstab 1:10.000, Mitte: UTM (north)-ETRS89 Zone: 32 Ost: 362.506 Nord: 5.575.890
s Schattenrezeptor
Hohe der Schattenkarte: Hohenlinien: CONTOURLINE_ONLINEDATA_1.wpo (2)

A Neue WEA

-

Beschreibung:

und den Betrieb von 8 neuen
Windenergieanlagen im Windpark
Nachtsheim-Luxem

Schattenwurfgutachten fur die Errichtung

[SHADOW -

Karte
Berechnung:
Zusatzbelastung Stunden

N

Lizenzierter Anwender:

T&H Ingenieure GmbH
Bremerhavener Heerstrale 10
DE-28717 Bremen

+49 (0) 421 79 400 600

klefeker / klefeker@th-ingenieure.de

Berechnet:

_/

\30.01.2020 11:33/3.2.744
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Stunden/Jahr, Astron.max.mogl.

30,0
0,1
10,0
20,0
30,0
50,0
100,0
250,0

Stunden/Jahr, Astron.max.mdgl.

0 - 10 Stunden

10 - 20 Stunden
20 - 30 Stunden
30 - 50 Stunden
50 - 100 Stunden
100 - 250 Stunden
> 250 Stunden

-

A Neue WEA

0 100 200 300

400 m
Karte: Lageplan_top50 , MaRstab 1:10.000, Mitte: UTM (north)-ETRS89 Zone: 32 Ost: 365.463 Nord: 5.576.966
s Schattenrezeptor
Hohe der Schattenkarte: Hohenlinien: CONTOURLINE_ONLINEDATA_1.wpo (2)

Beschreibung:

Schattenwurfgutachten fur die Errichtung
und den Betrieb von 8 neuen
Windenergieanlagen im Windpark
Nachtsheim-Luxem

[SHADOW -

Karte
Berechnung:
Zusatzbelastung Stunden

N— /

Lizenzierter Anwender:

T&H Ingenieure GmbH
Bremerhavener Heerstrale 10
DE-28717 Bremen

+49 (0) 421 79 400 600

klefeker / klefeker@th-ingenieure.de

Berechnet:

_/

\30.01.2020 11:33/3.2.744

_/
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Stunden/Jahr, Astron.max.mogl.

30,0
Beschreibung:

0,1 Schattenwurfgutachten fir die Errichtung
und den Betrieb von 8 neuen

100 Windenergieanlagen im Windpark

20,0 Nachtsheim-Luxem

30,0

50,0

100,0

250,0

Stunden/Jahr, Astron.max.mdgl.

0 - 10 Stunden

10 - 20 Stunden
20 - 30 Stunden
30 - 50 Stunden
50 - 100 Stunden
100 - 250 Stunden
> 250 Stunden

»_ |

-t |

'SHADOW - h
Karte

Berechnung:

Zusatzbelastung Stunden

N M

100 200 300 400 m

A Neue WEA

s Schattenrezeptor
Hohe der Schattenkarte: Hohenlinien: CONTOURLINE_ONLINEDATA_1.wpo (2)

-

Karte: Lageplan_top50 , MaRstab 1:10.000, Mitte: UTM (north)-ETRS89 Zone: 32 Ost: 364.985 Nord: 5.576.017

Lizenzierter Anwender:

T&H Ingenieure GmbH
Bremerhavener Heerstrale 10
DE-28717 Bremen

+49 (0) 421 79 400 600

klefeker / klefeker@th-ingenieure.de

Berechnet:
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. e ,-::_b e Astron.max.mogl.
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0 250 500 750  1000m
Karte: Lageplan_top50 , MaRstab 1:25.000, Mitte: UTM (north)-ETRS89 Zone: 32 Ost: 366.215 Nord: 5.576.491

~ ™
e

Vo _‘_: ‘_J Max. Minuten an einem Tag,

S

Beschreibung:

Schattenwurfgutachten fur die Errichtung
i 01 und den Betrieb von 8 neuen
Windenergieanlagen im Windpark

10,0 Nachtsheim-Luxem

20,0
30,0
50,0
100,0
250,0

; 1 Max. Minuten an einem Tag,
Astron.max.maogl.

0 - 10 Min./Tag

10 - 20 Min./Tag
20 - 30 Min./Tag
30 - 50 Min./Tag
50 - 100 Min./Tag
100 - 250 Min./Tag
> 250 Min./Tag

/3s8¥ [[SHADOW - A
Karte
Berechnung:
Zusatzbelastung Minuten
N J

eeeeeeeeeeeeeeeee :

T&H Ingenieure GmbH
Bremerhavener Heerstralle 10
DE-28717 Bremen

A Neue WEA s Schattenrezeptor
Hohe der Schattenkarte: Hohenlinien: CONTOURLINE_ONLINEDATA_1.wpo (2) ;‘et?el((g)r ‘llillegkg?got?\?%genieure de
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Astron.max.mogl.
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0,1
10,0
20,0
30,0
50,0
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250,0

Astron.max.mogl.

Max. Minuten an einem Tag,

Max. Minuten an einem Tag,

0 - 10 Min./Tag

10 - 20 Min./Tag
20 - 30 Min./Tag
30 - 50 Min./Tag
50 - 100 Min./Tag
100 - 250 Min./Tag
> 250 Min./Tag

Beschreibung:

Schattenwurfgutachten fur die Errichtung
und den Betrieb von 8 neuen
Windenergieanlagen im Windpark
Nachtsheim-Luxem

'SHADOW - h
Karte
| Berechnung:
Y Zusatzbelastung Minuten
.-’J’ /

0 100 200 300 400 m
Karte: Lageplan_top50 , MaRstab 1:10.000, Mitte: UTM (north)-ETRS89 Zone: 32 Ost: 362.506 Nord: 5.575.890

A Neue WEA s Schattenrezeptor
Hohe der Schattenkarte: Hohenlinien: CONTOURLINE_ONLINEDATA_1.wpo (2)

-

Lizenzierter Anwender:

T&H Ingenieure GmbH
Bremerhavener Heerstrale 10
DE-28717 Bremen

+49 (0) 421 79 400 600

klefeker / klefeker@th-ingenieure.de

Berechnet:
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[ | % } \'n : ' - i - Max. Minuten an einem Tag,
u e I l , . ; P ; Astron.max.mégl.
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. 30 0 Beschreibung:
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[SHADOW -

Karte
Berechnung:
Zusatzbelastung Minuten

N— /

Lizenzierter Anwender:

0 100 200 300 400 m T&H Ingenieure GmbH

Karte: Lageplan_top50 , MaGstab 1:10.000, Mitte: UTM (north)-ETRS89 Zone: 32 Ost: 365.463 Nord: 5.576.966 gg’g?g"g:‘eer;::ers"a“e 10
A Neue WEA s Schattenrezeptor

Hohe der Schattenkarte: Hohenlinien: CONTOURLINE_ONLINEDATA_1.wpo (2) L:?el((?r ?ﬁe?t?k:?(gt?l(—)%genieure de

Berechnet:
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Max. Minuten an einem Tag,
Astron.max.mogl.
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Karte: Lageplan_top50 , MaRstab 1:10.000, Mitte: UTM (north)-ETRS89 Zone: 32 Ost: 364.985 Nord: 5.576.017

s Schattenrezeptor
Hohe der Schattenkarte: Hohenlinien: CONTOURLINE_ONLINEDATA_1.wpo (2)

A Neue WEA

-

Beschreibung:

Schattenwurfgutachten fur die Errichtung
und den Betrieb von 8 neuen
Windenergieanlagen im Windpark
Nachtsheim-Luxem

[SHADOW -

Karte
Berechnung:
Zusatzbelastung Minuten

N

Lizenzierter Anwender:

T&H Ingenieure GmbH
Bremerhavener Heerstrale 10
DE-28717 Bremen

+49 (0) 421 79 400 600

klefeker / klefeker@th-ingenieure.de

Berechnet:
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Beschreibung: Lizenzierter Anwender:
Schattenwurfgutachten fur die Errichtung und den Betrieb von 8 neuen Windenergieanlagen im T&H Ingenieure GmbH
Windpark Nachtsheim-Luxem Bremerhavener HeerstraRe 10
DE-28717 Bremen
+49 (0) 421 79 400 600
klefeker / klefeker@th-ingenieure.de
Berechnet:
30.01.2020 11:25/3.2.744 )
- - ~
SHADOW - Hauptergebnis
\Berechnung: Gesamtbelastung Stunden )
<

(Voraussetzungen fiir Berechnung des Schattenwurfs

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

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

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

Eine WEA wird nicht bericksichtigt, wenn sie von keinem Teil der
Rezeptorflache aus sichtbar ist. Die Sichtbarkeitsberechnung basiert auf
den folgenden Annahmen:

Hindernisse in Berechnung verwendet
Berechnungshohe 0.Gr. fur Karte: 1,5 m
Rasterauflésung: 10,0 m

Alle Koordinatenangaben in:
UTM (north)-ETRS89 Zone: 32

Verwendete Hohenlinien: Hohenlinien: CONTOURLINE_ONLINEDATA_1.wpo (2)

WEA
WEA-Typ Schattendaten
Ost Nord Z Beschreibung Aktuell Hersteller Typ Nenn-  Rotor- Nabenhdhe Beschatt.- U/min
leistung durch- Bereich
messer
[m] [kw]  [m] [m] [m] [U/min]
1 363.617 5.576.970 510,0 WEA LU1 Ja ENERCON E-138 EP3-3.500 3.500 138,3 160,0 1.689 10,8
2 363.740 5.576.551 510,0 WEA LU2 Ja ENERCON E-138 EP3-3.500 3.500 138,3 160,0 1.689 10,8
3 363.653 5.576.122 490,0 WEA LU3 Ja ENERCON E-138 EP3-3.500 3.500 138,3 160,0 1.689 10,8
4 364.194 5.574.907 414,0 WEA LU4 Ja ENERCON E-138 EP3-3.500 3.500 138,3 160,0 1.689 10,8
5 362.958 5.576.894 511,4 WEA NH1 Ja ENERCON E-138 EP3-3.500 3.500 138,3 130,0 1.692 10,8
6 363.172 5.576.545 478,0 WEA NH2 Ja ENERCON E-138 EP3-3.500 3.500 138,3 130,0 1.692 10,8
7 363.662 5.574.876 442,3 WEA NH3 Ja ENERCON E-138 EP3-3.500 3.500 138,3 160,0 1.689 10,8
8 363.420 5.575.226 470,0 WEA NH4 Ja ENERCON E-138 EP3-3.500 3.500 138,3 130,0 1.692 10,8
9 367.476 5.577.119 477,1 WEA K1 Ja ENERCON E-101-3.050 3.050 101,0 149,0 2.213 14,5
10 367.070 5.576.885 457,1 WEA K2 Ja ENERCON E-101-3.050 3.050 101,0 149,0 2.213 14,5
11 367.685 5.576.818 451,1 WEA K3 Ja ENERCON E-101-3.050 3.050 101,0 149,0 2.213 14,5
12 367.068 5.576.424 438,0 WEA K4 Ja ENERCON E-101-3.050 3.050 101,0 149,0 2.213 14,5
13 367.761 5.576.390 453,7 WEA K5 Ja ENERCON E-101-3.050 3.050 101,0 149,0 2.213 14,5
14 370.293 5.575.869 428,5 WEA R1 Ja NORDEX N131/3000-3.000 3.000 131,0 114,0 1.723 10,3
15 369.911 5.575.536 419,5 WEA R2 Ja NORDEX N131/3000-3.000 3.000 131,0 114,0 1.723 10,3
16 370.321 5.575.447 426,6 WEA R3 Ja NORDEX N131/3000-3.000 3.000 131,0 114,0 1.723 10,3
17 367.676 5.574.234 393,9 WEA W1 Ja NORDEX N131/3300 DE-3.300 3.300 131,0 164,0 1.719 10,9
18 367.282 5.573.584 386,1 WEA W2 Ja NORDEX N131/3300 DE-3.300 3.300 131,0 134,0 1.722 10,9
Schattenrezeptor-Eingabe
Nr. Name Ost Nord Z  Breite HOhe Hohe Neigung des Ausrichtungsmodus Augenhdhe (ZVI) U.Gr.
0.Gr.  Fensters
[m] [m] [m] [m] [°] [m]
AIOA 365.104 5.575.746 442,2 1,0 1,0 20 90,0 "Gewéchshaus-Modus" 3,0
BIOB 362.390 5.575.650 480,0 1,0 10 2,0 90,0 "Gewéachshaus-Modus" 3,0
CIOC 365.118 5.577.245 490,0 1,0 1,0 2,0 90,0 "Gewachshaus-Modus" 3,0
DIOD 365.312 5.577.109 488,1 1,0 1,0 20 90,0 "Gewachshaus-Modus" 3,0
EIOE 365.562 5.576.804 472,6 1,0 1,0 20 90,0 "Gewachshaus-Modus" 3,0
FIOF 365.613 5.576.604 465,8 1,0 1,0 20 90,0 "Gewachshaus-Modus" 3,0
GI0OG 364.858 5.576.231 466,4 1,0 1,0 20 90,0 "Gewachshaus-Modus" 3,0
HIOH 365.067 5.576.024 450,0 1,0 10 2,0 90,0 "Gewéchshaus-Modus" 3,0
1101 362.946 5.578.178 4284 10 10 20 90,0 "Gewéchshaus-Modus" 3,0
J10J 362.079 5.576.019 4810 10 10 2,0 90,0 "Gewéchshaus-Modus" 3,0
-
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Beschreibung: Lizenzierter Anwender:
Schattenwurfgutachten fur die Errichtung und den Betrieb von 8 neuen Windenergieanlagen im T&H Ingenieure GmbH
Windpark Nachtsheim-Luxem Bremerhavener HeerstraRe 10
DE-28717 Bremen
+49 (0) 421 79 400 600
klefeker / klefeker@th-ingenieure.de
Berechnet:
30.01.2020 11:25/3.2.744 )
- - ~
SHADOW - Hauptergebnis
\Berechnung: Gesamtbelastung Stunden )
<

- X
Berechnungsergebnisse
Schattenrezeptor

[h/a]
AIOA 60:40
BI1OB 40:17
cloc 17:37
DIOD 11:35
EIOE 11:28
FIOF 14:24
GIOG 42:45
HIOH 30:06
1101 15:24
J10J 46:00

Nr. Name Maximal

[h/a]

1 WEA LUl 35:38
2 WEA LU2  59:22
3 WEA LU3  55:20
4 WEA LU4  29:42
5 WEA NH1 0:00
6 WEA NH2  31:42
7 WEANH3  16:17
8 WEA NH4  20:56
9 WEA K1 7:25
10 WEA K2 15:51
11 WEA K3 3:12
12 WEA K4 13:49
13 WEA K5 1:26
14 WEA R1 0:00
15 WEA R2 0:00
16 WEA R3 0:00
17 WEA W1 0:00
18 WEA W2 0:00

zwei oder mehr WEA beschattet werden kann.

-

[d/a]
187
127

57
55
66
70
127
97
47
138

astron. max. mogl. Beschattungsdauer
Nr. Name Stunden/Jahr Schattentage/Jahr

Max.Schattendauer/Tag
[h/d]
0:29
0:29
0:31
0:28
0:16
0:21
0:28
0:35
0:24
0:28

Gesamtmenge der max. mogl. Beschattung an Rezeptoren pro WEA

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

windPRO 3.2.744 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk
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( Beschreibung: Lizenzierter Anwender: )
Schattenwurfgutachten fur die Errichtung und den Betrieb von 8 neuen Windenergieanlagen im T&H Ingenieure GmbH
Windpark Nachtsheim-Luxem Bremerhavener HeerstraRe 10
DE-28717 Bremen
+49 (0) 421 79 400 600
klefeker / klefeker@th-ingenieure.de
Berechnet:
L 30.01.2020 11:25/3.2.744 )
- ~
SHADOW - Kalender
\Berechnung: Gesamtbelastung StundenSchattenrezeptor: A - 10 A )
(Voraussetzungen fiir Berechnung des Schattenwurfs )
Referenzjahr fir Kalender 2020
Die dargestellten Zeiten sind die astronomisch maximal mdégliche Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint taglich von Sonnenauf- bis -untergang
Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb
|Januar | Februar | Marz 1 April | Mai 1 Juni
108:30 15:42 (4) | 08:07 16:40 (7) | 07:16 | 07:08 | 06:07 06:32 (12) | 05:25
| 16:36 23 16:05 (4) | 17:20 14 16:54 (7) | 18:10 | 20:01 |20:48 27  19:58 (3) | 21:31
2] 08:30 15:43 (4) | 08:06 16:39 (7) | 07:14 | 07:06 | 06:05 06:31 (12) | 05:24 20:38 (2)
| 16:37 23 16:06 (4) | 17:22 16 16:55(7) | 18:12 | 20:02 ]20:50 28 19:58 (3) | 21:32 6 20:44 (2)
3]08:30 15:43 (4) | 08:04 16:39 (7) | 07:11 | 07:04 | 06:04 06:29 (12) | 05:24 20:36 (2)
| 16:38 24 16:07 (4) | 17:23 17 16:56 (7) | 18:14 | 20:04 |20:51 28 19:57 (3) | 21:33 9 20:45(2)
4] 08:30 15:44 (4) | 08:03 16:38 (7) | 07:09 | 07:02 | 06:02 06:27 (12) | 05:23 20:36 (2)
| 16:39 24 16:08 (4) | 17:25 19 16:57 (7) | 18:15 | 20:06 |20:53 29 19:56 (3) | 21:34 11 20:47 (2)
5] 08:30 15:43 (4) | 08:01 16:38 (7) | 07:07 | 07:00 | 06:00 06:28 (12) | 05:22 20:35 (2)
|16:40 25  16:08 (4) | 17:27 19 16:57 (7) | 18:17 | 20:07 |20:54 26 19:56 (3) | 21:35 12 20:47 (2)
6 | 08:30 15:44 (4) | 08:00 16:38 (7) | 07:05 | 06:58 | 05:58 06:28 (12) | 05:22 20:35 (2)
| 16:41 25  16:09 (4) | 17:29 20 16:58 (7) | 18:19 | 20:09 |20:56 22 19:54 (3) | 21:36 14 20:49 (2)
71 08:29 15:44 (4) | 07:58 16:38 (7) | 07:03 | 06:55 | 05:57 06:29 (12) | 05:21 20:34 (2)
| 16:42 26 16:10 (4) | 17:30 20 16:58 (7) | 18:20 | 20:10 | 20:57 16 19:52 (3) | 21:37 15 20:49 (2)
8 | 08:29 15:44 (4) | 07:57 16:38 (7) | 07:01 | 06:53 | 05:55 06:29 (12) | 05:21 20:34 (2)
| 16:43 26 16:10 (4) | 17:32 19 16:57 (7) | 18:22 | 20:12 | 20:59 8  06:37 (12) | 21:37 16 20:50 (2)
9] 08:29 15:45 (4) | 07:55 16:38 (7) | 06:59 | 06:51 | 05:53 06:32 (12) | 05:20 20:34 (2)
|16:44 26 16:11(4) | 17:34 19  16:57 (7) | 18:24 | 20:13 | 21:01 3 06:35(12) | 21:38 17 20:51(2)
10 | 08:28 15:44 (4) | 07:53 16:39 (7) | 06:57 | 06:49 | 05:52 ] 05:20 20:33 (2)
| 16:46 27 16:11 (4) | 17:36 18  16:57 (7) | 18:25 | 20:15 | 21:02 | 21:39 17 20:50 (2)
11 | 08:28 15:44 (4) | 07:52 16:40 (7) | 06:54 | 06:47 | 05:50 | 05:19 20:34 (2)
| 16:47 27 16:11 (4) | 17:37 16 16:56 (7) | 18:27 | 20:17 | 21:03 | 21:40 17 20:51(2)
12 | 08:27 15:45 (4) | 07:50 16:41 (7) | 06:52 | 06:45 | 05:49 | 05:19 20:34 (2)
| 16:48 27 16:12 (4) | 17:39 14 16:55(7) | 18:29 | 20:18 | 21:05 | 21:40 18 20:52 (2)
13 | 08:27 15:45 (4) | 07:48 16:43 (7) | 06:50 | 06:43 | 05:47 ] 05:19 20:34 (2)
|16:50 28  16:13 (4) | 17:41 10 16:53(7) | 18:30 | 20:20 | 21:06 | 21:41 18 20:52 (2)
14 | 08:26 15:45 (4) | 07:46 16:46 (7) | 06:48 | 06:41 | 05:46 | 05:19 20:34 (2)
| 16:51 28 16:13 (4) | 17:43 3 16:49 (7) | 18:32 | 20:21 | 21:08 | 21:42 19 20:53 (2)
15 | 08:25 15:45 (4) | 07:45 | 06:46 | 06:38 | 05:44 ] 05:19 20:33 (2)
| 16:53 28 16:13 (4) | 17:44 | 18:33 | 20:23 | 21:09 | 21:42 19 20:52 (2)
16 | 08:25 15:47 (4) | 07:43 | 06:44 | 06:36 | 05:43 | 05:19 20:33 (2)
| 16:54 27  16:14 (4) | 17:46 | 18:35 | 20:25 | 21:11 | 21:43 19 20:52 (2)
17 | 08:24 15:47 (4) | 07:41 |06:41 | 06:34 | 05:41 ] 05:18 20:34 (2)
| 16:56 27 16:14 (4) | 17:48 | 18:37 | 20:26 | 21:12 | 21:43 19 20:53 (2)
18 | 08:23 15:48 (4) | 07:39 |06:39 | 06:32 | 05:40 ] 05:18 20:34 (2)
| 16:57 27 16:15 (4) | 17:50 | 18:38 | 20:28 | 21:14 | 21:43 19 20:53(2)
19 | 08:22 15:48 (4) | 07:37 | 06:37 | 06:30 | 05:39 | 05:19 20:35 (2)
|16:59 27  16:15(4) | 17:51 | 18:40 | 20:29 | 21:15 | 21:44 19 20:54 (2)
20 | 08:21 15:49 (4) | 07:35 | 06:35 | 06:28 | 05:37 ] 05:19 20:35 (2)
| 17:00 26 16:15 (4) | 17:53 | 18:42 | 20:31 | 21:16 | 21:44 19 20:54 (2)
21 | 08:20 15:48 (4) | 07:34 | 06:33 | 06:26 19:47 (3) | 05:36 | 05:19 20:35 (2)
|17:02 26  16:14 (4) | 17:55 | 18:43 | 20:32 7 19:54 (3) | 21:18 | 21:44 19 20:54 (2)
221 08:19 15:49 (4) | 07:32 |06:30 | 06:24 19:44 (3) | 05:35 ] 05:19 20:35 (2)
|17:03 25 16:14 (4) | 17:57 |18:45 | 20:34 12 19:56 (3) | 21:19 | 21:45 19 20:54 (2)
23] 08:18 15:50 (4) | 07:30 | 06:28 | 06:22 19:42 (3) | 05:34 ] 05:19 20:35 (2)
|17:05 24  16:14 (4) | 17:58 | 18:46 | 20:36 16  19:58 (3) | 21:20 | 21:45 19 20:54 (2)
24| 08:17 15:51 (4) | 07:28 |06:26 | 06:20 19:40 (3) | 05:33 ] 05:19 20:36 (2)
|17:07 23  16:14 (4) | 18:00 |18:48 | 20:37 18 19:58 (3) | 21:22 | 21:45 19 20:55 (2)
25 | 08:16 15:53 (4) | 07:26 | 06:24 | 06:18 19:39 (3) | 05:32 ] 05:20 20:36 (2)
|17:08 21  16:14 (4) | 18:02 ]18:50 | 20:39 20 19:59 (3) | 21:23 | 21:45 19 20:55 (2)
26 | 08:15 15:53 (4) | 07:24 |06:22 | 06:16 19:38 (3) | 05:30 | 05:20 20:36 (2)
| 17:10 19 16:12 (4) | 18:03 |18:51 | 20:40 21 19:59 (3) | 21:24 |21:45 20 20:56 (2)
27| 08:14 15:55 (4) | 07:22 |06:19 | 06:15 19:39 (3) | 05:29 ] 05:21 20:36 (2)
| 17:12 17 16:12 (4) | 18:05 ] 18:53 | 20:42 21  20:00 (3) | 21:25 | 21:45 19 20:55 (2)
28 | 08:13 15:57 (4) | 07:20 | 06:17 | 06:13 19:38 (3) | 05:28 ] 05:21 20:36 (2)
| 17:13 14 16:11 (4) | 18:07 | 18:54 | 20:44 22 20:00 (3) | 21:26 | 21:45 19 20:55 (2)
29 | 08:11 16:00 (4) | 07:18 |07:15 | 06:11 19:38 (3) | 05:28 | 05:22 20:37 (2)
| 17:15 8  16:08 (4) | 18:09 ]19:56 | 20:45 21  19:59 (3) | 21:28 | 21:45 18 20:55 (2)
30 | 08:10 16:44 (7) | | 07:13 | 06:09 06:34 (12) | 05:27 ] 05:22 20:37 (2)
| 17:17 6 16:50 (7) | ]19:58 | 20:47 24 19:59 (3) | 21:29 | 21:44 18  20:55 (2)
31 | 08:09 16:41 (7) | |o7:11 | | 05:26 |
| 17:18 10 16:51(7) | |19:59 | | 21:30 |
Sonnenscheinstunden | 265 | 290 | 368 | 413 | 478 | 490
astr.max.mogl.Beschattung | 714 | 224 | | 182 | 187 | 492

Tabellen-Layout: Die Daten fur 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

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

windPRO 3.2.744 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk
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Beschreibung: Lizenzierter Anwender: )
Schattenwurfgutachten fur die Errichtung und den Betrieb von 8 neuen Windenergieanlagen im T&H Ingenieure GmbH
Windpark Nachtsheim-Luxem Bremerhavener HeerstraRe 10
DE-28717 Bremen
+49 (0) 421 79 400 600
klefeker / klefeker@th-ingenieure.de
Berechnet:
> 30.01.2020 11:25/3.2.744 <
SHADOW - Kalender
\Berechnung: Gesamtbelastung StundenSchattenrezeptor: A - 10 A )
(Voraussetzungen fiir Berechnung des Schattenwurfs )
Referenzjahr fiir Kalender 2020
Die dargestellten Zeiten sind die astronomisch maximal mdégliche Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint taglich von Sonnenauf- bis -untergang
Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb
| Juli | August | SeptembefOktober INovember | Dezember
1]05:23 20:38 (2) | 05:57 1 06:43 | 07:29 | 07:19 16:10 (7) | 08:07 15:27 (4)
| 21:44 17  20:55 (2) | 21:15 120:16 | 19:10 | 17:08 16 16:26 (7) | 16:30 28  15:55 (4)
2] 05:23 20:38 (2) | 05:58 | 06:44 | 07:30 | 07:21 16:08 (7) | 08:08 15:27 (4)
| 21:44 18 20:56 (2) | 21:13 1 20:14 | 19:08 | 17:06 18 16:26 (7) | 16:30 27  15:54 (4)
3] 05:24 20:38 (2) | 06:00 1 06:46 | 07:32 | 07:22 16:08 (7) | 08:09 15:28 (4)
| 21:44 17  20:55 (2) | 21:12 120:12 | 19:06 | 17:04 19 16:27(7) | 16:29 27  15:55 (4)
4] 05:25 20:39 (2) | 06:01 06:40 (12) | 06:48 | 07:33 | 07:24 16:08 (7) | 08:11 15:29 (4)
| 21:43 16 20:55 (2) | 21:10 5 06:45(12) | 20:10 | 19:04 | 17:02 19  16:27(7) | 16:29 26 15:55 (4)
5] 05:26 20:40 (2) | 06:02 06:39 (12) | 06:49 | 07:35 | 07:26 16:08 (7) | 08:12 15:29 (4)
| 21:43 15 20:55 (2) | 21:09 9  06:48 (12) | 20:08 | 19:01 | 17:01 19  16:27(7) | 16:28 26  15:55 (4)
6] 05:26 20:41 (2) | 06:04 06:38 (12) | 06:51 | 07:36 | 07:27 16:08 (7) | 08:13 15:30 (4)
| 21:42 14 20:55 (2) | 21:07 19 20:02(3) | 20:06 | 18:59 | 16:59 19  16:27(7) | 16:28 26 15:56 (4)
71 05:27 20:41 (2) | 06:05 06:37 (12) | 06:52 | 07:38 | 07:29 16:08 (7) | 08:14 15:31 (4)
| 21:42 13 20:54 (2) | 21:05 24  20:04 (3) | 20:03 | 18:57 |16:58 20 16:28(7) | 16:27 25  15:56 (4)
8] 05:28 20:42 (2) | 06:07 06:37 (12) | 06:54 | 07:40 | 07:31 16:08 (7) | 08:16 15:31 (4)
| 21:41 12 20:54 (2) | 21:03 27  20:05(3) | 20:01 | 18:55 | 16:56 18 16:26 (7) | 16:27 25  15:56 (4)
9] 05:29 20:43 (2) | 06:08 06:37 (12) | 06:55 | 07:41 | 07:32 16:09 (7) | 08:17 15:32 (4)
| 21:41 10 20:53 (2) | 21:02 29 20:06(3) | 19:59 | 18:53 | 16:54 17  16:26 (7) | 16:27 24  15:56 (4)
10 | 05:30 20:44 (2) | 06:10 06:39 (12) | 06:57 | 07:43 | 07:34 16:10 (7) | 08:18 15:32 (4)
| 21:40 8 20:52(2)|21:00 28  20:07 (3)|19:57 | 18:51 | 16:53 16 16:26 (7) | 16:27 24  15:56 (4)
11 | 05:31 20:47 (2) | 06:11 06:40 (12) | 06:58 | 07:44 | 07:36 16:11 (7) | 08:19 15:33 (4)
| 21:39 3 20:50(2) | 20:58 27  20:07 (3) | 19:55 | 18:49 | 16:52 13 16:24(7) | 16:27 23 15:56 (4)
12 | 05:32 | 06:13 06:41 (12) | 07:00 | 07:46 | 07:37 16:13 (7) | 08:20 15:33 (4)
| 21:39 120:56 26 20:07 (3) | 19:52 | 18:47 | 16:50 10 16:23(7) | 16:27 23 15:56 (4)
13 | 05:33 | 06:14 06:43 (12) | 07:01 | 07:47 | 07:39 16:16 (7) | 08:21 15:34 (4)
| 21:38 120:55 23 20:08 (3) | 19:50 | 18:44 | 16:49 6 16:22(7)|16:27 22 15:56 (4)
14 | 05:34 | 06:16 19:45 (3) | 07:03 | 07:49 | 07:41 15:31 (4) | 08:22 15:35 (4)
| 21:37 120:53 22 20:07 (3) | 19:48 | 18:42 | 16:47 9 15:40 (4) | 16:27 21  15:56 (4)
15 | 05:35 | 06:17 19:46 (3) | 07:04 | 07:51 | 07:42 15:29 (4) | 08:23 15:36 (4)
| 21:36 | 20:51 21 20:07 (3) | 19:46 | 18:40 | 16:46 14 15:43(4) | 16:27 20  15:56 (4)
16 | 05:36 ] 06:19 19:45 (3) | 07:06 | 07:52 | 07:44 15:28 (4) | 08:23 15:36 (4)
| 21:35 | 20:49 22 20:07 (3) | 19:44 | 18:38 | 16:45 17 15:45(4) | 16:27 21  15:57 (4)
17 | 05:37 | 06:20 19:45 (3) | 07:07 | 07:54 | 07:46 15:27 (4) | 08:24 15:37 (4)
| 21:34 | 20:47 21 20:06(3) | 19:41 | 18:36 | 16:43 19 15:46 (4) | 16:27 20  15:57 (4)
18 | 05:38 | 06:22 19:46 (3) | 07:09 | 07:56 | 07:47 15:27 (4) | 08:25 15:37 (4)
| 21:33 | 20:45 19 20:05(3) | 19:39 | 18:34 |16:42 21 15:48 (4) | 16:27 20 15:57 (4)
19 | 05:40 | 06:23 19:46 (3) | 07:10 | 07:57 | 07:49 15:25 (4) | 08:26 15:38 (4)
| 21:32 | 20:43 18  20:04 (3) | 19:37 | 18:32 |16:41 23 15:48 (4) | 16:28 19 15:57 (4)
20 | 05:41 | 06:25 19:48 (3) | 07:12 | 07:59 | 07:50 15:25 (4) | 08:26 15:39 (4)
| 21:31 | 20:41 15  20:03(3) | 19:35 | 18:30 116:40 24  15:49 (4) | 16:28 19  15:58 (4)
21 | 05:42 | 06:26 19:49 (3) | 07:13 | 08:00 | 07:52 15:25 (4) | 08:27 15:39 (4)
| 21:30 | 20:39 12 20:01(3)|19:32  |18:28 116:39 25  15:50 (4) | 16:28 19 15:58 (4)
22 | 05:43 | 06:28 19:52 (3) | 07:15 | 08:02 | 07:54 15:24 (4) | 08:27 15:40 (4)
| 21:29 | 20:37 6  19:58(3) | 19:30 | 18:26 |16:38 26  15:50 (4) | 16:29 19 15:59 (4)
23 | 05:45 | 06:29 1 07:16 | 08:04 | 07:55 15:25 (4) | 08:28 15:40 (4)
| 21:27 | 20:35 | 19:28 | 18:24 |16:37 26  15:51 (4) | 16:29 19 15:59 (4)
24 | 05:46 | 06:31 | 07:18 | 08:05 | 07:57 15:25 (4) | 08:28 15:40 (4)
| 21:26 | 20:33 119:26 | 18:22 |16:36 27  15:52 (4) | 16:30 19 15:59 (4)
25 | 05:47 | 06:32 1 07:19 | 07:07 | 07:58 15:25 (4) | 08:29 15:41 (4)
| 21:25 | 20:31 |19:24 | 17:20 |16:35 27  15:52 (4) | 16:31 19 16:00 (4)
26 | 05:48 | 06:34 107:21 | 07:09 | 08:00 15:25 (4) | 08:29 15:41 (4)
| 21:24 | 20:29 119:21 | 17:18 |16:34 28 15:53(4) | 16:31 20 16:01 (4)
27 | 05:50 | 06:35 |07:22 | 07:10 | 08:01 15:26 (4) | 08:29 15:41 (4)
| 21:22 | 20:27 119:19 | 17:17 116:33 27 15:53(4) | 16:32 20  16:01 (4)
28 | 05:51 | 06:37 | 07:24 | 07:12 | 08:03 15:26 (4) | 08:30 15:41 (4)
| 21:21 | 20:25 119:17 | 17:15 |16:32 27 15:53(4) | 16:33 21 16:02 (4)
29 | 05:53 | 06:38 |07:25 | 07:14 16:15 (7) | 08:04 15:26 (4) | 08:30 15:42 (4)
| 21:19 | 20:23 119:15 | 17:13 5 16:20(7) | 16:32 28 15:54(4) | 16:3¢ 21  16:03 (4)
30 | 05:54 | 06:40 1 07:27 | 07:15 16:12 (7) | 08:05 15:26 (4) | 08:30 15:42 (4)
| 21:18 | 20:21 119:12 | 17:11 11  16:23(7) | 16:31 28 15:54 (4) | 16:3¢ 22 16:04 (4)
31 | 05:55 | 06:41 | | 07:17 16:10 (7) | | 08:30 15:42 (4)
| 21:16 | 20:19 | 117:09 15 16:25(7) | 116:35 23 16:05 (4)
Sonnenscheinstunden | 494 | 449 | 380 | 334 | 272 | 252
astr.max.mogl.Beschattung | 143 | 373 | | 31 | 606 | 688

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

Tag im Monat

-

Sonnenaufgang
Sonnenuntergang (SS:MM)

(SS:MM)

Minuten mit Schatten

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

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

windPRO 3.2.744 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk

/)
a012001258/4  WINAPRO .

T&H_16-049-GBK-17, Anlagen Seite 67



~

Beschreibung:

Schattenwurfgutachten fur die Errichtung und den Betrieb von 8 neuen Windenergieanlagen im

Windpark Nachtsheim-Luxem

Lizenzierter Anwender:

T&H Ingenieure GmbH
Bremerhavener Heerstrale 10

DE-28717 Bremen
+49 (0) 421 79 400 600
klefeker / klefeker@th-ingenieure.de

Berechnet:

30.01.2020 11:25/3.2.744

g
(SHADOW - Kalender

\Berechnung: Gesamtbelastung StundenSchattenrezeptor: B - IO B

J\.

(Voraussetzungen fiir Berechnung des Schattenwurfs

Referenzjahr fir Kalender

2020

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

| Januar

1] 08:30
| 16:36
2]08:30
| 16:37
3108:30
| 16:38
4] 08:30
| 16:39
5] 08:30
| 16:40
6] 08:30
| 16:41
7108:29
| 16:42
8]08:29
| 16:43
9108:29
| 16:45
10 | 08:28
| 16:46
11| 08:28
| 16:47
12 | 08:27
| 16:49
13| 08:27
| 16:50
14 | 08:26
| 16:51
15 | 08:25
| 16:53
16 | 08:25
| 16:54
17 | 08:24
| 16:56
18 | 08:23
| 16:57
19 | 08:22
| 16:59
20 | 08:21
| 17:00
21]08:20
| 17:02
221 08:19
| 17:03
23] 08:18
| 17:05
24 ] 08:17
| 17:07
251 08:16
| 17:08
26 | 08:15
| 17:10
271 08:14
| 17:12
28] 08:13
| 17:13
29 | 08:11
| 17:15
30 | 08:10
| 17:17
31 ] 08:09
| 17:18
Sonnenscheinstunden | 265
astr.max.mdgl.Beschattung |

| Februar

| 08:07
| 17:20
| 08:06
| 17:22
| 08:04
| 17:24
| 08:03
| 17:25
| 08:01
| 17:27
| 08:00
| 17:29
| 07:58
| 17:31
| 07:57
| 17:32
| 07:55
| 17:34
| 07:53
| 17:36
| 07:52
| 17:38
| 07:50
| 17:39
| 07:48
| 17:41
| 07:47
| 17:43
| 07:45
| 17:45
| 07:43
| 17:46
| 07:41
| 17:48
| 07:39
| 17:50
| 07:37
| 17:52
| 07:36
| 17:53
| 07:34
| 17:55
| 07:32
| 17:57
| 07:30
| 17:58
| 07:28
| 18:00
| 07:26
| 18:02
| 07:24
| 18:04
| 07:22
| 18:05
| 07:20
| 18:07
| 07:18
| 18:09

|
|
|
|
| 290
I

10

12

15

17

19

21

22

22

21

21

19

17

14

13

17

20

23

26

27

28

29

29

28

498

| Mérz

| 07:16
| 18:10
08:33 (7) | 07:14
08:36 (7) | 18:12
08:32 (7) | 07:12
08:39 (7) | 18:14
08:30 (7) | 07:10
08:40 (7) | 18:15
08:28 (7) | 07:07
08:40 (7) | 18:17
08:27 (7) | 07:05
08:42 (7) | 18:19
08:25 (7) | 07:03
08:42 (7) | 18:20
08:23 (7) | 07:01
08:42 (7) | 18:22
08:22 (7) | 06:59
08:43 (7) | 18:24
08:21 (7) | 06:57
08:43 (7) | 18:25
08:21 (7) | 06:55
08:43 (7) | 18:27
08:21 (7) | 06:52
08:42 (7) | 18:29
08:21 (7) | 06:50
08:42 (7) | 18:30
08:22 (7) | 06:48
08:41 (7) | 18:32
08:24 (7) | 06:46
08:41 (7) | 18:34
08:25 (7) | 06:44
08:39 (7) | 18:35
08:27 (7) | 06:42
08:36 (7) | 18:37
| 06:39
| 18:38
08:03 (8) | 06:37
08:12 (8) | 18:40
08:01 (8) | 06:35
08:14 (8) | 18:42
07:59 (8) | 06:33
08:16 (8) | 18:43
07:57 (8) | 06:31
08:17 (8) | 18:45
07:55 (8) | 06:28
08:18 (8) | 18:46
07:53 (8) | 06:26
08:19 (8) | 18:48
07:52 (8) | 06:24
08:19 (8) | 18:50
07:51 (8) | 06:22
08:19 (8) | 18:51
07:51 (8) | 06:20
08:20 (8) | 18:53
07:51 (8) | 06:17
08:20 (8) | 18:55
07:50 (8) | 07:15
08:18 (8) | 19:56
| 07:13
| 19:58
| 07:11
| 19:59
| 368
|

28

27

26

24

21

19

14

164

1April

07:50 (8) | 07:09
08:18 (8) | 20:01
07:50 (8) | 07:06
08:17 (8) | 20:02
07:51 (8) | 07:04
08:17 (8) | 20:04
07:52 (8) | 07:02
08:16 (8) | 20:06
07:53 (8) | 07:00
08:14 (8) | 20:07
07:54 (8) | 06:58
08:13 (8) | 20:09
07:55 (8) | 06:56
08:09 (8) | 20:10
08:00 (8) | 06:53
08:05 (8) | 20:12
| 06:51
| 20:14
| 06:49
| 20:15
| 06:47
| 20:17
| 06:45
| 20:18
| 06:43
| 20:20
| 06:41
| 20:22
| 06:39
| 20:23
| 06:37
| 20:25
| 06:35
| 20:26
| 06:32
| 20:28
| 06:30
| 20:29
| 06:28
| 20:31
| 06:26
| 20:33
| 06:24
| 20:34
| 06:22
| 20:36
| 06:20
| 20:37
| 06:19
| 20:39
| 06:17
| 20:41
| 06:15
| 20:42
| 06:13
| 20:44
| 06:11
| 20:45
| 06:09
| 20:47

|
I
| 413
I

| Mai

| 06:07
| 20:48
] 06:05
] 20:50
] 06:04
| 20:51
] 06:02
| 20:53
] 06:00
] 20:55
] 05:58
| 20:56
] 05:57
| 20:58
] 05:55
] 20:59
] 05:54
| 21:01
] 05:52
| 21:02
] 05:50
| 21:04
] 05:49
| 21:05
] 05:47
| 21:07
] 05:46
| 21:08
] 05:44
| 21:09
] 05:43
| 21:11
] 05:42
| 21:12
] 05:40
| 21:14
] 05:39
| 21:15
] 05:38
| 21:16
] 05:36
| 21:18
] 05:35
| 21:19
] 05:34
| 21:20
] 05:33
| 21:22
] 05:32
| 21:23
] 05:31
| 21:24
] 05:30
| 21:25
] 05:29
| 21:27
] 05:28
| 21:28
] 05:27
| 21:29
] 05:26
] 21:30
| 478
|

12

15

18

20

21

22

23

24

24

25

25

24

25

25

24

23

23

22

21

20

19

18

16

15

13

522

1 Juni

] 05:25
| 21:31
] 05:24
| 21:32
] 05:24
| 21:33
] 05:23
| 21:34
] 05:22
| 21:35
06:34 (3) | 05:22
06:39 (3) | 21:36
06:31 (3) | 05:21
06:43 (3) | 21:37
06:29 (3) | 05:21
06:44 (3) | 21:38
06:28 (3) | 05:20
06:46 (3) | 21:38
06:26 (3) | 05:20
06:46 (3) | 21:39
06:26 (3) | 05:20
06:47 (3) | 21:40
06:25 (3) | 05:19
06:47 (3) | 21:40
06:25 (3) | 05:19
06:48 (3) | 21:41
06:25 (3) | 05:19
06:49 (3) | 21:42
06:24 (3) | 05:19
06:48 (3) | 21:42
06:24 (3) | 05:19
06:49 (3) | 21:43
06:24 (3) | 05:19
06:49 (3) | 21:43
06:25 (3) | 05:19
06:49 (3) | 21:44
06:24 (3) | 05:19
06:49 (3) | 21:44
06:24 (3) | 05:19
06:49 (3) | 21:44
06:25 (3) | 05:19
06:49 (3) | 21:44
06:25 (3) | 05:19
06:48 (3) | 21:45
06:25 (3) | 05:19
06:48 (3) | 21:45
06:26 (3) | 05:20
06:48 (3) | 21:45
06:26 (3) | 05:20
06:47 (3) | 21:45
06:27 (3) | 05:20
06:47 (3) | 21:45
06:27 (3) | 05:21
06:46 (3) | 21:45
06:29 (3) | 05:21
06:47 (3) | 21:45
06:30 (3) | 05:22
06:46 (3) | 21:45
06:30 (3) | 05:22
06:45 (3) | 21:45
06:31 (3) |
06:44 (3) |
| 490
|

Tabellen-Layout: Die Daten fur 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

11

21

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

06:33 (3)
06:44 (3)
06:34 (3)
06:42 (3)
06:37 (3)
06:39 (3)

J\.
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Beschreibung:

Schattenwurfgutachten fur die Errichtung und den Betrieb von 8 neuen Windenergieanlagen im

Windpark Nachtsheim-Luxem

Lizenzierter Anwender:

T&H Ingenieure GmbH

Bremerhavener Heerstrale 10

DE-28717 Bremen
+49 (0) 421 79 400 600

klefeker / klefeker@th-ingenieure.de

Berechnet:

30.01.2020 11:25/3.2.744

g
(SHADOW - Kalender

\Berechnung: Gesamtbelastung StundenSchattenrezeptor: B - IO B

J\.

(Voraussetzungen fiir Berechnung des Schattenwurfs

Referenzjahr fir Kalender

2020

Die dargestellten Zeiten sind die astronomisch maximal mdégliche 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

1uli

1]05:23
| 21:44
2]05:24
| 21:44
3]05:24
| 21:44
4] 05:25
| 21:43
5] 05:26
| 21:43
6] 05:26
| 21:43
7] 05:27
| 21:42
8] 05:28
| 21:41
9] 05:29
| 21:41
10 | 05:30
| 21:40
11 ] 05:31
| 21:39
12| 05:32
| 21:39
13 ] 05:33
| 21:38
14 | 05:34
| 21:37
15 | 05:35
| 21:36
16 | 05:36
| 21:35
17 | 05:37
| 21:34
18 | 05:39
| 21:33
19 | 05:40
| 21:32
20 | 05:41
| 21:31
21| 05:42
| 21:30
22 ] 05:43
| 21:29
23] 05:45
| 21:28
24 | 05:46
| 21:26
25 | 05:47
| 21:25
26 | 05:49
| 21:24
27 | 05:50
| 21:22
28 | 05:51
| 21:21
29 | 05:53
| 21:20
30 | 05:54
| 21:18
31 ] 05:55
| 21:17
Sonnenscheinstunden | 494
astr.max.mdgl.Beschattung |

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

Tag im Monat Sonnenaufgang

Sonnenuntergang (SS:MM)

-

12

14

16

17

19

19

21

21

23

23

24

24

24

25

25

25

24

25

24

23

442

| August

| 05:57
| 21:15
| 05:58
| 21:14
| 06:00
| 21:12
| 06:01
| 21:10
| 06:03
| 21:09
| 06:04
| 21:07
| 06:06
| 21:05
| 06:07
| 21:04
| 06:08
| 21:02
06:43 (3) | 06:10
06:48 (3) | 21:00
06:41 (3) | 06:11
06:50 (3) | 20:58
06:40 (3) | 06:13
06:52 (3) | 20:57
06:39 (3) | 06:14
06:53 (3) | 20:55
06:38 (3) | 06:16
06:54 (3) | 20:53
06:38 (3) | 06:17
06:55 (3) | 20:51
06:37 (3) | 06:19
06:56 (3) | 20:49
06:37 (3) | 06:20
06:56 (3) | 20:47
06:36 (3) | 06:22
06:57 (3) | 20:45
06:36 (3) | 06:23
06:57 (3) | 20:43
06:35 (3) | 06:25
06:58 (3) | 20:41
06:36 (3) | 06:26
06:59 (3) | 20:39
06:35 (3) | 06:28
06:59 (3) | 20:37
06:35 (3) | 06:30
06:59 (3) | 20:35
06:35 (3) | 06:31
06:59 (3) | 20:33
06:34 (3) | 06:33
06:59 (3) | 20:31
06:35 (3) | 06:34
07:00 (3) | 20:29
06:35 (3) | 06:36
07:00 (3) | 20:27
06:35 (3) | 06:37
06:59 (3) | 20:25
06:35 (3) | 06:39
07:00 (3) | 20:23
06:35 (3) | 06:40
06:59 (3) | 20:21
06:35 (3) | 06:42
06:58 (3) | 20:19
| 449
|

(SS:MM)

22

20

19

17

14

10

102

Minuten mit Schatten

| SeptembeOktober

06:36 (3) | 06:43
06:58 (3) | 20:17
06:37 (3) | 06:45
06:57 (3) | 20:14
06:37 (3) | 06:46
06:56 (3) | 20:12
06:38 (3) | 06:48
06:55 (3) | 20:10
06:40 (3) | 06:49
06:54 (3) | 20:08
06:41 (3) | 06:51
06:51 (3) | 20:06
| 06:52
| 20:04
| 06:54
| 20:01
| 06:55
| 19:59
| 06:57
| 19:57
| 06:58
| 19:55
| 07:00
| 19:53
| 07:01
| 19:50
| 07:03
| 19:48
| 07:04
| 19:46
| 07:06
| 19:44
| 07:07
| 19:41
| 07:09
| 19:39
| 07:10
| 19:37
| 07:12
| 19:35
| 07:13
| 19:33
| 07:15
| 19:30
| 07:16
| 19:28
| 07:18
| 19:26
| 07:19
| 19:24
| 07:21
| 19:21
| 07:23
| 19:19
| 07:24
| 19:17
| 07:26
| 19:15
| 07:27
| 19:13

|
|
| 380
I

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

| 07:29
| 19:10
| 07:30
| 19:08
| 07:32
| 19:06
| 07:33
| 19:04
| 07:35
| 19:02
| 07:37
| 18:59
| 07:38
| 18:57
| 07:40
| 18:55
| 07:41
| 18:53
| 07:43
| 18:51
| 07:44
| 18:49
| 07:46
| 18:47
| 07:48
| 18:45
| 07:49
| 18:42
| 07:51
| 18:40
| 07:52
| 18:38
| 07:54
| 18:36
| 07:56
| 18:34
| 07:57
| 18:32
| 07:59
| 18:30
| 08:01
| 18:28
| 08:02
| 18:26
| 08:04
| 18:24
| 08:06
| 18:22
| 07:07
| 17:21
| 07:09
| 17:19
| 07:11
| 17:17
| 07:12
| 17:15
| 07:14
| 17:13
| 07:16
| 17:11
| 07:17
| 17:09
| 334
|

11

17

20

23

25

26

28

28

29

29

29

28

27

25

22

19

16

12

11

15

17

19

20

21

524

INovember

| 07:19
| 17:08
| 07:21
| 17:06
| 07:22
| 17:04
| 07:24
| 17:03
| 07:26
| 17:01
08:34 (8) | 07:27
08:45 (8) | 16:59
08:30 (8) | 07:29
08:47 (8) | 16:58
08:29 (8) | 07:31
08:49 (8) | 16:56
08:27 (8) | 07:32
08:50 (8) | 16:55
08:25 (8) | 07:34
08:50 (8) | 16:53
08:25 (8) | 07:36
08:51 (8) | 16:52
08:24 (8) | 07:37
08:52 (8) | 16:50
08:23 (8) | 07:39
08:51 (8) | 16:49
08:23 (8) | 07:41
08:52 (8) | 16:47
08:23 (8) | 07:42
08:52 (8) | 16:46
08:22 (8) | 07:44
08:51 (8) | 16:45
08:23 (8) | 07:46
08:51 (8) | 16:44
08:23 (8) | 07:47
08:50 (8) | 16:42
08:25 (8) | 07:49
08:50 (8) | 16:41
08:26 (8) | 07:51
08:48 (8) | 16:40
08:28 (8) | 07:52
08:47 (8) | 16:39
08:30 (8) | 07:54
08:46 (8) | 16:38
08:32 (8) | 07:55
08:44 (8) | 16:37
08:33 (8) | 07:57
08:40 (8) | 16:36
| 07:58
| 16:35
07:56 (7) | 08:00
08:07 (7) | 16:34
07:54 (7) | 08:01
08:09 (7) | 16:33
07:52 (7) | 08:03
08:09 (7) | 16:32
07:51 (7) | 08:04
08:10 (7) | 16:32
07:51 (7) | 08:06
08:11 (7) | 16:31
07:51 (7) |
08:12 (7) |
| 272
|

21

22

21

19

17

14

12

144

| Dezember

07:51 (7) | 08:07
08:12 (7) | 16:30
07:51 (7) | 08:08
08:13 (7) | 16:30
07:51 (7) | 08:10
08:12 (7) | 16:29
07:53 (7) | 08:11
08:12 (7) | 16:29
07:55 (7) | 08:12
08:12 (7) | 16:28
07:57 (7) | 08:13
08:11 (7) | 16:28
07:59 (7) | 08:15
08:11 (7) | 16:28
08:01 (7) | 08:16
08:10 (7) | 16:27
08:02 (7) | 08:17
08:08 (7) | 16:27
08:04 (7) | 08:18
08:07 (7) | 16:27
| 08:19
| 16:27
| 08:20
| 16:27
| 08:21
| 16:27
| 08:22
| 16:27
| 08:23
| 16:27
| 08:24
| 16:27
| 08:24
| 16:27
| 08:25
| 16:27
| 08:26
| 16:28
| 08:26
| 16:28
| 08:27
| 16:29
| 08:28
| 16:29
| 08:28
| 16:29
| 08:28
| 16:30
| 08:29
| 16:31
| 08:29
| 16:31
| 08:29
| 16:32
| 08:30
| 16:33
| 08:30
| 16:34
| 08:30
| 16:35
| 08:30
| 16:35
| 252
|

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

J\.

windPRO 3.2.744 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk

_J
30.01.2020 12:58 / 6 windPRO '

T&H_16-049-GBK-17, Anlagen Seite 69



( Beschreibung: Lizenzierter Anwender: )
Schattenwurfgutachten fur die Errichtung und den Betrieb von 8 neuen Windenergieanlagen im T&H Ingenieure GmbH
Windpark Nachtsheim-Luxem Bremerhavener HeerstraRe 10

DE-28717 Bremen
+49 (0) 421 79 400 600
klefeker / klefeker@th-ingenieure.de
Berechnet:
> 30.01.2020 11:25/3.2.744 <
SHADOW - Kalender
\Berechnung: Gesamtbelastung StundenSchattenrezeptor: C - 10 C )
(Voraussetzungen fiir Berechnung des Schattenwurfs )
Referenzjahr fir Kalender 2020
Die dargestellten Zeiten sind die astronomisch maximal mdégliche Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint taglich von Sonnenauf- bis -untergang
Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb
|Januar |Februar | Mérz 1April | Mai | Juni
1] 08:30 | 08:07 | 07:16 | 07:08 | 06:07 | 05:25
| 16:36 | 17:20 | 18:10 | 20:01 | 20:48 | 21:31
21 08:30 | 08:06 | 07:14 | 07:06 | 06:05 | 05:24
| 16:36 | 17:22 | 18:12 | 20:02 | 20:50 | 21:32
3108:30 | 08:04 | 07:11 | 07:04 | 06:03 ] 05:23
| 16:38 | 17:23 | 18:14 | 20:04 | 20:51 | 21:33
4] 08:30 | 08:03 | 07:09 | 07:02 | 06:02 ] 05:23
| 16:39 | 17:25 | 18:15 | 20:06 | 20:53 | 21:34
5108:30 | 08:01 | 07:07 | 07:00 | 06:00 ] 05:22
| 16:40 | 17:27 | 18:17 | 20:07 | 20:54 | 21:35
6] 08:30 | 08:00 | 07:05 | 06:58 | 05:58 ] 05:22
| 16:41 | 17:29 | 18:19 | 20:09 | 20:56 | 21:36
7108:29 | 07:58 | 07:03 | 06:55 | 05:57 ] 05:21
| 16:42 | 17:30 | 18:20 | 20:10 | 20:58 | 21:37
8 08:29 | 07:57 | 07:01 17:47 (1) | 06:53 | 05:55 ] 05:21
| 16:43 | 17:32 | 18:22 4 17:51 (1) | 20:12 | 20:59 | 21:38
9 08:29 | 07:55 | 06:59 17:43 (1) | 06:51 | 05:53 ] 05:20
| 16:44 | 17:34 | 18:24 12 17:55(1) | 20:13 | 21:01 | 21:38
10 | 08:28 | 07:53 16:57 (2) | 06:57 07:21 (10) | 06:49 | 05:52 | 05:20
| 16:46 | 17:36 6 17:03 (2) | 18:25 17 17:56 (1) | 20:15 | 21:02 | 21:39
11 ] 08:28 | 07:52 16:54 (2) | 06:54 07:19 (10) | 06:47 | 05:50 ] 05:19
| 16:47 | 17:37 12 17:06 (2) | 18:27 23 17:58 (1) | 20:17 | 21:04 | 21:40
12 | 08:27 | 07:50 16:52 (2) | 06:52 07:16 (10) | 06:45 | 05:49 ] 05:19
| 16:48 | 17:39 15 17:07 (2) | 18:29 26 17:57 (1) | 20:18 | 21:05 | 21:40
13 ] 08:27 | 07:48 16:51 (2) | 06:50 07:14 (10) | 06:43 | 05:47 ] 05:19
| 16:50 | 17:41 17 17:08 (2) | 18:30 30 17:58 (1) | 20:20 | 21:06 | 21:41
14 | 08:26 | 07:46 16:50 (2) | 06:48 07:12 (10) | 06:41 | 05:46 ] 05:19
| 16:51 | 17:43 19 17:09 (2) | 18:32 31 17:58 (1) | 20:21 | 21:08 | 21:42
15 | 08:25 | 07:45 16:50 (2) | 06:46 07:13 (10) | 06:38 | 05:44 ] 05:19
| 16:53 | 17:44 20 17:10 (2) | 18:33 29  17:58 (1) | 20:23 | 21:09 | 21:42
16 | 08:25 | 07:43 16:50 (2) | 06:44 07:14 (10) | 06:36 | 05:43 ] 05:18
| 16:54 | 17:46 21 17:11(2) | 18:35 23 17:56 (1) | 20:25 | 21:11 | 21:43
17 | 08:24 | 07:41 16:50 (2) | 06:41 17:37 (1) | 06:34 | 05:41 ] 05:18
| 16:56 | 17:48 21 17:11(2) | 18:37 19 17:56 (1) | 20:26 | 21:12 | 21:43
18 | 08:23 | 07:39 16:50 (2) | 06:39 17:37 (1) | 06:32 | 05:40 ] 05:18
| 16:57 | 17:50 21 17:11 (2) | 18:38 18  17:55(1) | 20:28 | 21:14 | 21:43
19 | 08:22 | 07:37 08:03 (12) | 06:37 17:39 (1) | 06:30 | 05:39 ] 05:18
| 16:59 | 17:51 21 17:10 (2) | 18:40 15 17:54 (1) | 20:29 | 21:15 | 21:44
20 | 08:21 | 07:35 08:01 (12) | 06:35 17:41 (1) | 06:28 | 05:37 ] 05:19
| 17:00 | 17:53 23 17:10 (2) | 18:42 11 17:52 (1) | 20:31 | 21:16 | 21:44
211 08:20 | 07:34 07:59 (12) | 06:33 17:44 (1) | 06:26 | 05:36 ] 05:19
| 17:02 | 17:55 23 17:09 (2) | 18:43 2 17:46 (1) | 20:33 | 21:18 | 21:44
221 08:19 | 07:32 07:57 (12) | 06:30 | 06:24 | 05:35 ] 05:19
| 17:03 | 17:57 22 17:08 (2) | 18:45 | 20:34 | 21:19 | 21:45
23] 08:18 | 07:30 07:56 (12) | 06:28 | 06:22 | 05:34 ] 05:19
| 17:05 | 17:58 18 17:06 (2) | 18:46 | 20:36 | 21:20 | 21:45
241 08:17 | 07:28 16:56 (2) | 06:26 | 06:20 | 05:33 ] 05:19
| 17:07 | 18:00 8 17:04 (2) | 18:48 | 20:37 | 21:22 | 21:45
251 08:16 | 07:26 | 06:24 | 06:18 | 05:31 ] 05:20
| 17:08 | 18:02 | 18:50 | 20:39 | 21:23 | 21:45
26| 08:15 | 07:24 | 06:22 | 06:16 | 05:30 | 05:20
| 17:10 | 18:03 | 18:51 | 20:40 | 21:24 | 21:45
271 08:14 | 07:22 | 06:19 | 06:15 | 05:29 ] 05:21
|17:11 | 18:05 | 18:53 | 20:42 | 21:25 | 21:45
28] 08:13 | 07:20 | 06:17 | 06:13 | 05:28 ] 05:21
1 17:13 | 18:07 | 18:54 | 20:44 | 21:27 | 21:45
29 ] 08:11 | 07:18 | 07:15 | 06:11 | 05:27 ] 05:22
| 17:15 | 18:09 | 19:56 | 20:45 | 21:28 | 21:45
30 | 08:10 | | 07:13 | 06:09 | 05:27 ] 05:22
| 17:17 | | 19:58 | 20:47 | 21:29 | 21:45
31 ] 08:09 | | 07:11 | | 05:26 |
| 17:18 | | 19:59 | | 21:30 |
Sonnenscheinstunden | 265 | 290 | 368 | 413 | 479 | 490
astr.max.mdgl.Beschattung | | 267 | 260 | | |

Tabellen-Layout: Die Daten fur 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)

G J
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( Beschreibung: Lizenzierter Anwender: )
Schattenwurfgutachten fur die Errichtung und den Betrieb von 8 neuen Windenergieanlagen im T&H Ingenieure GmbH
Windpark Nachtsheim-Luxem Bremerhavener HeerstraRe 10

DE-28717 Bremen
+49 (0) 421 79 400 600
klefeker / klefeker@th-ingenieure.de
Berechnet:
> 30.01.2020 11:25/3.2.744 <
SHADOW - Kalender
\Berechnung: Gesamtbelastung StundenSchattenrezeptor: C - 10 C )
(Voraussetzungen fiir Berechnung des Schattenwurfs )
Referenzjahr fir Kalender 2020
Die dargestellten Zeiten sind die astronomisch maximal mdégliche Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint taglich von Sonnenauf- bis -untergang
Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb
| Juli JAugust | September ] Oktober | November | Dezember
1]05:23 | 05:57 | 06:43 | 07:29 07:55 (10) | 07:19 16:24 (2) | 08:07
| 21:44 | 21:15 | 20:16 | 19:10 28 18:37(1) | 17:08 11  16:35(2) | 16:30
2] 05:23 | 05:58 | 06:44 | 07:30 07:56 (10) | 07:21 16:27 (2) | 08:08
| 21:44 | 21:13 | 20:14 | 19:08 25 18:36 (1) | 17:06 4 16:31 (2) | 16:30
3]05:24 | 06:00 | 06:46 | 07:32 07:58 (10) | 07:22 | 08:09
| 21:44 | 21:12 | 20:12 | 19:06 20 18:35(1) | 17:04 | 16:29
4] 05:25 | 06:01 | 06:47 | 07:33 18:19 (1) | 07:24 | 08:11
| 21:43 | 21:10 | 20:10 | 19:04 13 18:32 (1) | 17:02 | 16:29
5] 05:25 | 06:02 | 06:49 | 07:35 18:21 (1) | 07:26 | 08:12
| 21:43 | 21:09 | 20:08 | 19:01 9 18:30 (1) | 17:01 | 16:28
6] 05:26 | 06:04 | 06:51 | 07:36 | 07:27 | 08:13
| 21:42 | 21:07 | 20:06 | 18:59 | 16:59 | 16:28
71 05:27 | 06:05 | 06:52 | 07:38 | 07:29 | 08:14
| 21:42 | 21:05 | 20:03 | 18:57 | 16:58 | 16:27
8 05:28 | 06:07 | 06:54 | 07:40 | 07:31 | 08:16
| 21:41 | 21:04 | 20:01 | 18:55 | 16:56 | 16:27
9 05:29 | 06:08 | 06:55 | 07:41 | 07:32 | 08:17
| 21:41 | 21:02 | 19:59 | 18:53 | 16:54 | 16:27
10 | 05:30 | 06:10 | 06:57 | 07:43 | 07:34 | 08:18
| 21:40 | 21:00 | 19:57 | 18:51 | 16:53 | 16:27
11 ] 05:31 | 06:11 | 06:58 | 07:44 | 07:36 | 08:19
| 21:39 | 20:58 | 19:55 | 18:49 | 16:51 | 16:27
12 ] 05:32 | 06:13 | 07:00 | 07:46 | 07:37 | 08:20
| 21:39 | 20:56 | 19:52 | 18:47 | 16:50 | 16:26
13 ] 05:33 | 06:14 | 07:01 | 07:47 | 07:39 | 08:21
| 21:38 | 20:55 | 19:50 | 18:44 | 16:49 | 16:26
14 ] 05:34 | 06:16 | 07:03 | 07:49 | 07:41 | 08:22
| 21:37 | 20:53 | 19:48 | 18:42 | 16:47 | 16:26
15 ] 05:35 | 06:17 | 07:04 | 07:51 | 07:42 | 08:23
| 21:36 | 20:51 | 19:46 | 18:40 | 16:46 | 16:27
16 | 05:36 | 06:19 | 07:06 | 07:52 | 07:44 | 08:23
| 21:35 | 20:49 | 19:44 | 18:38 | 16:45 | 16:27
17 ] 05:37 | 06:20 | 07:07 | 07:54 | 07:46 | 08:24
| 21:34 | 20:47 | 19:41 | 18:36 | 16:43 | 16:27
18 | 05:38 | 06:22 | 07:09 | 07:56 | 07:47 | 08:25
| 21:33 | 20:45 | 19:39 | 18:34 | 16:42 | 16:27
19 | 05:40 | 06:23 | 07:10 | 07:57 17:25 (2) | 07:49 | 08:26
| 21:32 | 20:43 | 19:37 | 18:32 10  17:35(2) | 16:41 | 16:28
20 | 05:41 | 06:25 | 07:12 | 07:59 08:26 (12) | 07:50 | 08:26
| 21:31 | 20:41 | 19:35 | 18:30 20 17:37 (2) | 16:40 | 16:28
211 05:42 | 06:26 | 07:13 | 08:01 08:28 (12) | 07:52 | 08:27
| 21:30 | 20:39 | 19:32 | 18:28 22 17:38(2) | 16:39 | 16:28
221 05:43 | 06:28 | 07:15 | 08:02 08:30 (12) | 07:54 | 08:27
| 21:29 | 20:37 | 19:30 | 18:26 24 17:40 (2) | 16:38 | 16:29
23] 05:44 | 06:29 | 07:16 18:25 (1) | 08:04 08:31 (12) | 07:55 | 08:28
| 21:27 | 20:35 | 19:28 9 18:34 (1) | 18:24 23 17:39 (2) | 16:37 | 16:29
24 ] 05:46 | 06:31 | 07:18 18:23 (1) | 08:05 08:33 (12) | 07:57 | 08:28
| 21:26 | 20:33 | 19:26 14 18:37 (1) | 18:22 22 17:40 (2) | 16:36 | 16:30
251 05:47 | 06:32 | 07:19 18:20 (1) | 07:07 16:19 (2) | 07:58 | 08:29
| 21:25 | 20:31 | 19:24 17 18:37 (1) | 17:20 21 16:40 (2) | 16:35 | 16:30
26| 05:48 | 06:34 | 07:21 18:20 (1) | 07:09 16:19 (2) | 08:00 | 08:29
| 21:24 | 20:29 | 19:21 18  18:38(1) | 17:18 21 16:40 (2) | 16:34 | 16:31
27 ] 05:50 | 06:35 | 07:22 18:18 (1) | 07:10 16:19 (2) | 08:01 | 08:29
| 21:22 | 20:27 | 19:19 20 18:38 (1) | 17:17 21 16:40 (2) | 16:33 | 16:32
28] 05:51 | 06:37 | 07:24 07:54 (10) | 07:12 16:19 (2) | 08:03 | 08:30
| 21:21 | 20:25 | 19:17 27  18:38 (1) | 17:15 20 16:39 (2) | 16:32 | 16:33
29 ] 05:53 | 06:38 | 07:25 07:52 (10) | 07:14 16:20 (2) | 08:04 | 08:30
| 21:19 | 20:23 | 19:15 31 18:38(1) | 17:13 18 16:38 (2) | 16:31 | 16:33
30 | 05:54 | 06:40 | 07:27 07:53 (10) | 07:16 16:21 (2) | 08:05 | 08:30
| 21:18 | 20:21 | 19:12 30 18:38(1) | 17:11 17 16:38(2) | 16:31 | 16:34
31 05:55 | 06:41 | | 07:17 16:22 (2) | | 08:30
| 21:17 | 20:19 | | 17:09 15 16:37 (2) | | 16:35
Sonnenscheinstunden | 494 | 449 | 380 | 334 | 272 | 252
astr.max.mdgl.Beschattung | | | 166 | 349 | 15 |

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

Tag im Monat Sonnenaufgang  (SS:MM) Zeitpunkt (SS:MM) Schattenanfang (WEA mit erstem Schatten)
Sonnenuntergang (SS:MM) Minuten mit Schatten Zeitpunkt (SS:MM) Schattenende (WEA mit letztem Schatten)
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( Beschreibung: Lizenzierter Anwender: )
Schattenwurfgutachten fur die Errichtung und den Betrieb von 8 neuen Windenergieanlagen im T&H Ingenieure GmbH
Windpark Nachtsheim-Luxem Bremerhavener HeerstraRe 10

DE-28717 Bremen
+49 (0) 421 79 400 600
klefeker / klefeker@th-ingenieure.de
Berechnet:
> 30.01.2020 11:25/3.2.744 <
SHADOW - Kalender
\Berechnung: Gesamtbelastung StundenSchattenrezeptor: D - I0 D )
(Voraussetzungen fiir Berechnung des Schattenwurfs )
Referenzjahr fir Kalender 2020
Die dargestellten Zeiten sind die astronomisch maximal mdégliche Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint taglich von Sonnenauf- bis -untergang
Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb
|Januar |Februar | Mérz 1April | Mai 1Juni
1] 08:30 | 08:07 | 07:16 17:14 (2) | 07:08 07:34 (9) | 06:07 | 05:25
| 16:36 | 17:20 | 18:10 18 17:32(2) | 20:01 10  07:44 (9) | 20:48 | 21:31
21 08:30 | 08:06 | 07:14 17:14 (2) | 07:06 07:35 (9) | 06:05 | 05:24
| 16:36 | 17:22 | 18:12 17 17:31 (2) | 20:02 7 07:42(9) | 20:50 | 21:32
3108:30 | 08:04 | 07:11 17:15 (2) | 07:04 | 06:03 | 05:23
| 16:38 | 17:23 | 18:14 15 17:30 (2) | 20:04 | 20:51 | 21:33
4] 08:30 | 08:03 | 07:09 17:17 (2) | 07:02 | 06:02 | 05:23
| 16:39 | 17:25 | 18:15 11 17:28 (2) | 20:06 | 20:53 | 21:34
5108:30 | 08:01 | 07:07 17:20 (2) | 07:00 | 06:00 | 05:22
| 16:40 | 17:27 | 18:17 5 17:25 (2) | 20:07 | 20:54 | 21:35
6] 08:30 | 08:00 | 07:05 | 06:58 | 05:58 | 05:22
| 16:41 | 17:29 | 18:19 | 20:09 | 20:56 | 21:36
7108:29 | 07:58 | 07:03 | 06:55 | 05:57 ] 05:21
| 16:42 | 17:30 | 18:20 | 20:10 | 20:58 | 21:37
8 08:29 | 07:57 | 07:01 | 06:53 | 05:55 ] 05:21
| 16:43 | 17:32 | 18:22 | 20:12 | 20:59 | 21:37
9 08:29 | 07:55 | 06:59 | 06:51 | 05:53 | 05:20
| 16:44 | 17:34 | 18:24 | 20:13 | 21:01 | 21:38
10 | 08:28 | 07:53 | 06:57 | 06:49 | 05:52 | 05:20
| 16:46 | 17:36 | 18:25 | 20:15 | 21:02 | 21:39
11 ] 08:28 | 07:52 | 06:54 | 06:47 | 05:50 ] 05:19
| 16:47 | 17:37 | 18:27 | 20:17 | 21:04 | 21:40
12 | 08:27 | 07:50 | 06:52 | 06:45 | 05:49 ] 05:19
| 16:48 | 17:39 | 18:29 | 20:18 | 21:05 | 21:40
13 ] 08:27 | 07:48 | 06:50 | 06:43 | 05:47 ] 05:19
| 16:50 | 17:41 | 18:30 | 20:20 | 21:06 | 21:41
14 | 08:26 | 07:46 | 06:48 | 06:41 | 05:46 ] 05:19
| 16:51 | 17:43 | 18:32 | 20:21 | 21:08 | 21:42
15 | 08:25 | 07:45 | 06:46 07:10 (10) | 06:38 | 05:44 ] 05:19
| 16:53 | 17:44 | 18:33 2 07:12 (10) | 20:23 | 21:09 | 21:42
16 | 08:25 | 07:43 | 06:44 07:07 (10) | 06:36 | 05:43 ] 05:18
| 16:54 | 17:46 | 18:35 6 07:13 (10) | 20:25 | 21:11 | 21:43
17 | 08:24 | 07:41 | 06:41 07:05 (10) | 06:34 | 05:41 ] 05:18
| 16:56 | 17:48 | 18:37 8  07:13 (10) | 20:26 | 21:12 | 21:43
18 | 08:23 | 07:39 | 06:39 07:03 (10) | 06:32 | 05:40 ] 05:18
| 16:57 | 17:50 | 18:38 10  07:13 (10) | 20:28 | 21:14 | 21:43
19 | 08:22 | 07:37 | 06:37 07:01 (10) | 06:30 ] 05:39 ] 05:18
| 16:59 | 17:51 | 18:40 12 07:13 (10) | 20:29 | 21:15 | 21:44
20 | 08:21 | 07:35 | 06:35 07:01 (10) | 06:28 ] 05:37 ] 05:19
| 17:00 | 17:53 | 18:42 12 07:13 (10) | 20:31 | 21:16 | 21:44
211 08:20 | 07:34 07:59 (12) | 06:33 07:01 (10) | 06:26 | 05:36 ] 05:19
| 17:02 | 17:55 1 08:00(12) | 18:43 10 07:11 (10) | 20:33 | 21:18 | 21:44
221 08:19 | 07:32 07:57 (12) | 06:30 07:02 (10) | 06:24 ] 05:35 ] 05:19
| 17:03 | 17:57 11 17:28 (2) | 18:45 7 07:09 (10) | 20:34 | 21:19 | 21:45
23] 08:18 | 07:30 07:55 (12) | 06:28 | 06:22 | 05:34 ] 05:19
| 17:05 | 17:58 18 17:30 (2) | 18:46 | 20:36 | 21:20 | 21:45
241 08:17 | 07:28 07:53 (12) | 06:26 | 06:20 ] 05:33 ] 05:19
| 17:07 | 18:00 23 17:32 (2) | 18:48 | 20:37 | 21:22 | 21:45
25 08:16 | 07:26 07:51 (12) | 06:24 | 06:18 ] 05:31 | 05:20
| 17:08 | 18:02 26 17:32 (2) | 18:50 | 20:39 | 21:23 | 21:45
26| 08:15 | 07:24 07:50 (12) | 06:22 | 06:16 | 05:30 | 05:20
| 17:10 | 18:03 27 17:33 (2) | 18:51 | 20:40 | 21:24 | 21:45
271 08:14 | 07:22 07:51 (12) | 06:19 | 06:15 | 05:29 ] 05:21
|17:11 | 18:05 23 17:32 (2) | 18:53 | 20:42 | 21:25 | 21:45
28] 08:13 | 07:20 17:13 (2) | 06:17 06:41 (9) | 06:13 | 05:28 ] 05:21
1 17:13 | 18:07 19 17:32 (2) | 18:54 4 06:45 (9) | 20:44 | 21:27 | 21:45
29 ] 08:11 | 07:18 17:13 (2) | 07:15 07:39 (9) | 06:11 | 05:27 ] 05:22
| 17:15 | 18:09 19 17:32 (2) | 19:56 6 07:45 (9) | 20:45 | 21:28 | 21:45
30 | 08:10 | | 07:13 07:36 (9) | 06:09 | 05:27 ] 05:22
| 17:17 | | 19:58 9 07:45 (9) | 20:47 | 21:29 | 21:45
31 ] 08:09 | | 07:11 07:34 (9) | | 05:26 |
| 17:18 | | 19:59 10 07:44 (9) | | 21:30 |
Sonnenscheinstunden | 265 | 290 | 368 | 413 | 479 | 490
astr.max.mdgl.Beschattung | | 167 | 162 | 17 | |

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

Tag im Monat Sonnenaufgang  (SS:MM) Zeitpunkt (SS:MM) Schattenanfang (WEA mit erstem Schatten)
Sonnenuntergang (SS:MM) Minuten mit Schatten Zeitpunkt (SS:MM) Schattenende (WEA mit letztem Schatten)
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( Beschreibung: Lizenzierter Anwender: )
Schattenwurfgutachten fur die Errichtung und den Betrieb von 8 neuen Windenergieanlagen im T&H Ingenieure GmbH
Windpark Nachtsheim-Luxem Bremerhavener HeerstraRe 10

DE-28717 Bremen
+49 (0) 421 79 400 600
klefeker / klefeker@th-ingenieure.de
Berechnet:
> 30.01.2020 11:25/3.2.744 <
SHADOW - Kalender
\Berechnung: Gesamtbelastung StundenSchattenrezeptor: D - I0 D )
(Voraussetzungen fiir Berechnung des Schattenwurfs )
Referenzjahr fir Kalender 2020
Die dargestellten Zeiten sind die astronomisch maximal mdégliche Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint taglich von Sonnenauf- bis -untergang
Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb
| Juli JAugust | September ] Oktober |Novembel] Dezember
1]05:23 | 05:57 | 06:43 | 07:29 | 07:19 | 08:07
| 21:44 | 21:15 | 20:16 | 19:10 | 17:08 | 16:30
2] 05:23 | 05:58 | 06:44 | 07:30 | 07:21 | 08:08
| 21:44 | 21:13 | 20:14 | 19:08 | 17:06 | 16:30
3]05:24 | 06:00 | 06:46 | 07:32 | 07:22 | 08:09
| 21:44 | 21:12 | 20:12 | 19:06 | 17:04 | 16:29
4] 05:25 | 06:01 | 06:47 | 07:33 | 07:24 ] 08:11
| 21:43 | 21:10 | 20:10 | 19:04 | 17:02 | 16:29
5] 05:25 | 06:02 | 06:49 | 07:35 | 07:26 ] 08:12
| 21:43 | 21:09 | 20:08 | 19:01 | 17:01 | 16:28
6] 05:26 | 06:04 | 06:50 | 07:36 | 07:27 ] 08:13
| 21:42 | 21:07 | 20:06 | 18:59 | 16:59 | 16:28
71 05:27 | 06:05 | 06:52 | 07:38 | 07:29 | 08:14
| 21:42 | 21:05 | 20:03 | 18:57 | 16:58 | 16:27
8 05:28 | 06:07 | 06:54 | 07:40 1 07:31 | 08:16
| 21:41 | 21:04 | 20:01 | 18:55 | 16:56 | 16:27
9 05:29 | 06:08 | 06:55 | 07:41 17:52 (2) | 07:32 | 08:17
| 21:41 | 21:02 | 19:59 | 18:53 9 18:01(2) | 16:54 | 16:27
10 | 05:30 | 06:10 | 06:57 07:29 (9) | 07:43 17:50 (2) | 07:34 | 08:18
| 21:40 | 21:00 | 19:57 6 07:35 (9) | 18:51 13 18:03 (2) | 16:53 | 16:27
11 ] 05:31 | 06:11 | 06:58 07:27 (9) | 07:44 17:49 (2) | 07:36 | 08:19
| 21:39 | 20:58 | 19:55 9 07:36 (9) | 18:49 16 18:05(2) | 16:51 | 16:27
12 ] 05:32 | 06:13 | 07:00 07:26 (9) | 07:46 17:47 (2) | 07:37 | 08:20
| 21:39 | 20:56 | 19:52 11 07:37 (9) | 18:46 18 18:05 (2) | 16:50 | 16:26
13 ] 05:33 | 06:14 | 07:01 07:27 (9) | 07:47 17:47 (2) | 07:39 | 08:21
| 21:38 | 20:55 | 19:50 9 07:36 (9) | 18:44 18 18:05(2) | 16:49 | 16:26
14 ] 05:34 | 06:16 | 07:03 07:29 (9) | 07:49 17:46 (2) | 07:41 | 08:22
| 21:37 | 20:53 | 19:48 7 07:36 (9) | 18:42 19  18:05(2) | 16:47 | 16:26
15 | 05:35 | 06:17 | 07:04 07:30 (9) | 07:51 17:45 (2) | 07:42 | 08:23
| 21:36 | 20:51 | 19:46 4 07:34 (9) | 18:40 20  18:05(2) | 16:46 | 16:27
16 | 05:36 | 06:19 | 07:06 | 07:52 08:22 (12) | 07:44 | 08:23
| 21:35 | 20:49 | 19:44 | 18:38 25 18:04 (2) | 16:45 | 16:27
17 | 05:37 | 06:20 | 07:07 | 07:54 08:21 (12) | 07:46 | 08:24
| 21:34 | 20:47 | 19:41 | 18:36 28 18:04 (2) | 16:43 | 16:27
18 | 05:38 | 06:22 | 07:09 | 07:56 08:23 (12) | 07:47 | 08:25
| 21:33 | 20:45 | 19:39 | 18:34 25 18:03 (2) | 16:42 | 16:27
19 | 05:39 | 06:23 | 07:10 | 07:57 08:24 (12) | 07:49 | 08:26
| 21:32 | 20:43 | 19:37 | 18:32 21 18:01(2) | 16:41 | 16:27
20 | 05:41 | 06:25 | 07:12 | 07:59 08:26 (12) | 07:50 | 08:26
| 21:31 | 20:41 | 19:35 | 18:30 16 18:00 (2) | 16:40 | 16:28
211 05:42 | 06:26 | 07:13 07:49 (10) | 08:01 08:28 (12) | 07:52 | 08:27
| 21:30 | 20:39 | 19:32 4 07:53 (10) | 18:28 6 17:56 (2) | 16:39 | 16:28
221 05:43 | 06:28 | 07:15 07:46 (10) | 08:02 | 07:54 | 08:27
| 21:29 | 20:37 | 19:30 10  07:56 (10) | 18:26 | 16:38 | 16:29
23] 05:44 | 06:29 | 07:16 07:44 (10) | 08:04 | 07:55 | 08:28
| 21:27 | 20:35 | 19:28 12 07:56 (10) | 18:24 | 16:37 | 16:29
24 ] 05:46 | 06:31 | 07:18 07:44 (10) | 08:05 | 07:57 | 08:28
| 21:26 | 20:33 | 19:26 13 07:57 (10) | 18:22 | 16:36 | 16:30
251 05:47 | 06:32 | 07:19 07:45 (10) | 07:07 | 07:58 | 08:29
| 21:25 | 20:31 | 19:23 11 07:56 (10) | 17:20 | 16:35 | 16:30
26| 05:48 | 06:34 | 07:21 07:47 (10) | 07:09 | 08:00 | 08:29
| 21:24 | 20:29 | 19:21 9  07:56 (10) | 17:18 | 16:34 | 16:31
27 ] 05:50 | 06:35 | 07:22 07:48 (10) | 07:10 | 08:01 | 08:29
| 21:22 | 20:27 | 19:19 7 07:55 (10) | 17:17 | 16:33 | 16:32
28] 05:51 | 06:37 | 07:24 07:50 (10) | 07:12 | 08:03 | 08:30
| 21:21 | 20:25 | 19:17 3 07:53 (10) | 17:15 | 16:32 | 16:33
29 | 05:52 | 06:38 | 07:25 | 07:14 | 08:04 | 08:30
| 21:19 | 20:23 | 19:15 | 17:13 | 16:31 | 16:33
30 | 05:54 | 06:40 | 07:27 |1 07:15 | 08:05 | 08:30
| 21:18 | 20:21 | 19:12 | 17:11 | 16:31 | 16:34
31 05:55 | 06:41 | |1 07:17 | | 08:30
| 21:16 | 20:19 | | 17:09 | | 16:35
Sonnenscheinstunden | 494 | 449 | 380 | 334 | 272 | 252
astr.max.mdgl.Beschattung | | | 115 | 234 | |

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

Tag im Monat Sonnenaufgang  (SS:MM) Zeitpunkt (SS:MM) Schattenanfang (WEA mit erstem Schatten)
Sonnenuntergang (SS:MM) Minuten mit Schatten Zeitpunkt (SS:MM) Schattenende (WEA mit letztem Schatten)
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( Beschreibung: Lizenzierter Anwender: )
Schattenwurfgutachten fur die Errichtung und den Betrieb von 8 neuen Windenergieanlagen im T&H Ingenieure GmbH
Windpark Nachtsheim-Luxem Bremerhavener HeerstraRe 10
DE-28717 Bremen
+49 (0) 421 79 400 600
klefeker / klefeker@th-ingenieure.de
Berechnet:
> 30.01.2020 11:25/3.2.744 <
SHADOW - Kalender
\Berechnung: Gesamtbelastung StundenSchattenrezeptor: E - 10 E )
<

(Voraussetzungen fiir Berechnung des Schattenwurfs

Referenzjahr fir Kalender 2020

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

Die Windenergieanlage/n ist/sind immer in Betrieb

|Januar |Februar |Mérz 1April | Mai | Juni
1] 08:30 | 08:07 | 07:16 | 07:08 07:33 (11) | 06:07 | 05:25
| 16:36 | 17:20 | 18:10 | 20:01 10 07:43 (11) | 20:48 | 21:31
2]08:30 | 08:06 | 07:14 | 07:06 07:31 (10) | 06:05 | 05:24
| 16:36 | 17:22 | 18:12 | 20:02 10 07:41 (11) | 20:50 | 21:32
3108:30 | 08:04 | 07:11 | 07:04 07:28 (10) | 06:03 | 05:23
| 16:38 | 17:23 | 18:14 | 20:04 11 07:39 (10) | 20:51 | 21:33
4] 08:30 | 08:03 | 07:09 07:34 (12) | 07:02 07:27 (10) | 06:02 | 05:23
| 16:39 | 17:25 | 18:15 3 07:37 (12) | 20:05 13 07:40 (10) | 20:53 | 21:34
5] 08:30 | 08:01 | 07:07 07:32 (12) | 07:00 07:25 (10) | 06:00 | 05:22
| 16:40 | 17:27 | 18:17 7 07:39 (12) | 20:07 15 07:40 (10) | 20:54 | 21:35
6] 08:30 | 08:00 | 07:05 07:29 (12) | 06:58 07:24 (10) | 05:58 | 05:22
| 16:41 | 17:29 | 18:19 10 07:39 (12) | 20:09 16  07:40 (10) | 20:56 | 21:36
7108:29 | 07:58 | 07:03 07:27 (12) | 06:55 07:24 (10) | 05:57 | 05:21
| 16:42 | 17:30 | 18:20 12 07:39 (12) | 20:10 16  07:40 (10) | 20:57 | 21:37
8]08:29 | 07:57 | 07:01 07:25 (12) | 06:53 07:24 (10) | 05:55 | 05:21
| 16:43 | 17:32 | 18:22 15 07:40 (12) | 20:12 15 07:39 (10) | 20:59 | 21:37
9]08:29 | 07:55 | 06:59 07:25 (12) | 06:51 07:25 (10) | 05:53 | 05:20
| 16:44 | 17:34 | 18:24 14 07:39 (12) | 20:13 13 07:38 (10) | 21:01 | 21:38
10 | 08:28 | 07:53 | 06:57 07:25 (12) | 06:49 07:25 (10) | 05:52 | 05:20
| 16:46 | 17:36 | 18:25 14 07:39 (12) | 20:15 12 07:37 (10) | 21:02 | 21:39
11| 08:28 | 07:52 | 06:54 07:26 (12) | 06:47 07:27 (10) | 05:50 | 05:19
| 16:47 | 17:37 | 18:27 12 07:38 (12) | 20:17 8  07:35(10) | 21:03 | 21:40
12 | 08:27 | 07:50 | 06:52 07:26 (12) | 06:45 | 05:49 | 05:19
| 16:48 | 17:39 | 18:28 9 07:35(12) | 20:18 | 21:05 | 21:40
13| 08:27 | 07:48 | 06:50 | 06:43 07:07 (9) | 05:47 | 05:19
| 16:50 | 17:41 | 18:30 | 20:20 6 07:13 (9) | 21:06 | 21:41
14 | 08:26 | 07:46 | 06:48 | 06:41 07:05 (9) | 05:46 | 05:19
| 16:51 | 17:43 | 18:32 | 20:21 10 07:15 (9) | 21:08 | 21:42
15 | 08:25 | 07:45 | 06:46 | 06:38 07:04 (9) | 05:44 | 05:19
| 16:53 | 17:44 | 18:33 | 20:23 11 07:15 (9) | 21:09 | 21:42
16 | 08:25 | 07:43 | 06:44 | 06:36 07:03 (9) | 05:43 | 05:18
| 16:54 | 17:46 | 18:35 | 20:25 12 07:15 (9) | 21:11 | 21:43
17 | 08:24 | 07:41 | 06:41 | 06:34 07:03 (9) | 05:41 | 05:18
| 16:56 | 17:48 | 18:37 | 20:26 12 07:15 (9) | 21:12 | 21:43
18 | 08:23 | 07:39 | 06:39 | 06:32 07:03 (9) | 05:40 | 05:18
| 16:57 | 17:50 | 18:38 | 20:28 12 07:15 (9) | 21:14 | 21:43
19 | 08:22 | 07:37 | 06:37 | 06:30 07:03 (9) | 05:39 | 05:18
| 16:59 | 17:51 | 18:40 | 20:29 11 07:14 (9) | 21:15 | 21:44
20 ] 08:21 | 07:35 | 06:35 | 06:28 07:05 (9) | 05:37 | 05:19
| 17:00 | 17:53 | 18:41 | 20:31 7 07:12 (9) | 21:16 | 21:44
21]08:20 | 07:34 | 06:33 | 06:26 | 05:36 | 05:19
| 17:02 | 17:55 | 18:43 | 20:32 | 21:18 | 21:44
221 08:19 | 07:32 | 06:30 | 06:24 | 05:35 | 05:19
| 17:03 | 17:57 | 18:45 | 20:34 | 21:19 | 21:45
23] 08:18 | 07:30 | 06:28 | 06:22 | 05:34 | 05:19
| 17:05 | 17:58 | 18:46 | 20:36 | 21:20 | 21:45
24 ] 08:17 | 07:28 | 06:26 | 06:20 | 05:33 | 05:19
| 17:07 | 18:00 | 18:48 | 20:37 | 21:22 | 21:45
251 08:16 | 07:26 | 06:24 | 06:18 | 05:31 | 05:20
| 17:08 | 18:02 | 18:50 | 20:39 | 21:23 | 21:45
26 | 08:15 | 07:24 | 06:22 | 06:16 | 05:30 | 05:20
| 17:10 | 18:03 | 18:51 | 20:40 | 21:24 | 21:45
271 08:14 | 07:22 | 06:19 | 06:15 | 05:29 | 05:21
| 17:11 | 18:05 | 18:53 | 20:42 | 21:25 | 21:45
28] 08:13 | 07:20 | 06:17 06:41 (11) | 06:13 | 05:28 | 05:21
| 17:13 | 18:07 | 18:54 3 06:44 (11) | 20:44 | 21:26 | 21:45
29 | 08:11 | 07:18 | 07:15 07:39 (11) | 06:11 | 05:27 | 05:22
| 17:15 | 18:09 | 19:56 6  07:45(11) | 20:45 | 21:28 | 21:45
30 | 08:10 | | 07:13 07:36 (11) | 06:09 | 05:27 | 05:22
| 17:17 | | 19:58 8  07:44 (11) | 20:47 | 21:29 | 21:45

31 ] 08:09 | | 07:11 07:34 (11) | | 05:26 |

| 17:18 | | 19:59 9 07:43(11) | | 21:30 |
Sonnenscheinstunden | 265 | 290 | 368 | 413 | 479 | 490

astr.max.mdgl.Beschattung | | | 122 | 220 | |

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

Tag im Monat Sonnenaufgang  (SS:MM)

Sonnenuntergang (SS:MM)

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

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

_J
30.01.2020 12:58 / 11 windPRO '
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( Beschreibung: Lizenzierter Anwender: )
Schattenwurfgutachten fur die Errichtung und den Betrieb von 8 neuen Windenergieanlagen im T&H Ingenieure GmbH
Windpark Nachtsheim-Luxem Bremerhavener HeerstraRe 10

DE-28717 Bremen
+49 (0) 421 79 400 600
klefeker / klefeker@th-ingenieure.de
Berechnet:
> 30.01.2020 11:25/3.2.744 <
SHADOW - Kalender
\Berechnung: Gesamtbelastung StundenSchattenrezeptor: E - 10 E )
(Voraussetzungen fiir Berechnung des Schattenwurfs )
Referenzjahr fir Kalender 2020
Die dargestellten Zeiten sind die astronomisch maximal mdégliche Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint taglich von Sonnenauf- bis -untergang
Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb
| Juli ] August | September ] Oktober INovembel] Dezember
1]05:23 | 05:57 | 06:43 07:26 (10) | 07:29 08:07 (12) | 07:19 | 08:07
| 21:44 | 21:15 | 20:16 8 07:34 (10) | 19:10 7 08:14 (12) | 17:08 | 16:30
2] 05:23 | 05:58 | 06:44 07:23 (10) | 07:30 08:04 (12) | 07:21 | 08:08
| 21:44 | 21:13 | 20:14 12 07:35(10) | 19:08 11  08:15 (12) | 17:06 | 16:30
305:24 | 06:00 | 06:46 07:23 (10) | 07:32 08:03 (12) | 07:22 | 08:09
| 21:44 | 21:12 | 20:12 13 07:36 (10) | 19:06 13  08:16 (12) | 17:04 | 16:29
4] 05:25 | 06:01 | 06:47 07:21 (10) | 07:33 08:02 (12) | 07:24 ] 08:11
| 21:43 | 21:10 | 20:10 15 07:36 (10) | 19:04 14  08:16 (12) | 17:02 | 16:29
5] 05:25 | 06:02 | 06:49 07:21 (10) | 07:35 08:01 (12) | 07:26 | 08:12
| 21:43 | 21:09 | 20:08 16  07:37 (10) | 19:01 15  08:16 (12) | 17:01 | 16:28
6] 05:26 | 06:04 | 06:50 07:20 (10) | 07:36 08:03 (12) | 07:27 | 08:13
| 21:42 | 21:07 | 20:06 16 07:36 (10) | 18:59 13  08:16 (12) | 16:59 | 16:28
71 05:27 | 06:05 | 06:52 07:21 (10) | 07:38 08:04 (12) | 07:29 | 08:14
| 21:42 | 21:05 | 20:03 15  07:36 (10) | 18:57 11  08:15 (12) | 16:58 | 16:27
8 05:28 | 06:07 | 06:54 07:21 (10) | 07:39 08:06 (12) | 07:31 | 08:16
| 21:41 | 21:03 | 20:01 13 07:34 (10) | 18:55 9  08:15(12) | 16:56 | 16:27
9 05:29 | 06:08 | 06:55 07:21 (10) | 07:41 08:07 (12) | 07:32 | 08:17
| 21:41 | 21:02 | 19:59 11 07:32(10) | 18:53 5 08:12 (12) | 16:54 | 16:27
10 | 05:30 | 06:10 | 06:57 07:24 (10) | 07:43 08:09 (12) | 07:34 | 08:18
| 21:40 | 21:00 | 19:57 10  07:34 (11) | 18:51 1 08:10 (12) | 16:53 | 16:27
11 ] 05:31 | 06:11 | 06:58 07:26 (11) | 07:44 | 07:36 | 08:19
| 21:39 | 20:58 | 19:55 9 07:35(11) | 18:49 | 16:51 | 16:27
12 ] 05:32 | 06:13 | 07:00 07:26 (11) | 07:46 | 07:37 | 08:20
| 21:39 | 20:56 | 19:52 10  07:36 (11) | 18:46 | 16:50 | 16:26
13 ] 05:33 | 06:14 | 07:01 07:27 (11) | 07:47 | 07:39 | 08:21
| 21:38 | 20:55 | 19:50 8 07:35(11) | 18:44 | 16:49 | 16:26
14 ] 05:34 | 06:16 | 07:03 07:29 (11) | 07:49 | 07:41 | 08:22
| 21:37 | 20:53 | 19:48 6 07:35(11) | 18:42 | 16:47 | 16:26
15 | 05:35 | 06:17 | 07:04 07:30 (11) | 07:51 | 07:42 | 08:23
| 21:36 | 20:51 | 19:46 4 07:34 (11) | 18:40 | 16:46 | 16:27
16 | 05:36 | 06:19 | 07:06 | 07:52 | 07:44 | 08:23
| 21:35 | 20:49 | 19:44 | 18:38 | 16:45 | 16:27
17 ] 05:37 | 06:20 | 07:07 | 07:54 | 07:46 | 08:24
| 21:34 | 20:47 | 19:41 | 18:36 | 16:43 | 16:27
18 | 05:38 | 06:22 | 07:09 | 07:56 | 07:47 | 08:25
| 21:33 | 20:45 ] 19:39 | 18:34 | 16:42 | 16:27
19 | 05:39 | 06:23 | 07:10 | 07:57 | 07:49 | 08:26
| 21:32 | 20:43 | 19:37 | 18:32 | 16:41 | 16:27
20 | 05:41 | 06:25 1 07:12 | 07:59 | 07:50 | 08:26
| 21:31 | 20:41 ] 19:35 | 18:30 | 16:40 | 16:28
211 05:42 | 06:26 1 07:13 | 08:00 | 07:52 | 08:27
| 21:30 | 20:39 ] 19:32 | 18:28 | 16:39 | 16:28
221 05:43 | 06:28 07:11 (9) | 07:15 | 08:02 | 07:54 | 08:27
| 21:29 | 20:37 2 07:13(9) | 19:30 | 18:26 | 16:38 | 16:29
23] 05:44 | 06:29 07:08 (9) | 07:16 | 08:04 | 07:55 | 08:28
| 21:27 | 20:35 8 07:16 (9) | 19:28 | 18:24 | 16:37 | 16:29
24 ] 05:46 | 06:31 07:06 (9) | 07:18 | 08:05 | 07:57 | 08:28
| 21:26 120:33 10 07:16 (9) | 19:26 | 18:22 | 16:36 | 16:30
25| 05:47 | 06:32 07:06 (9) | 07:19 | 07:07 | 07:58 | 08:29
| 21:25 ]20:31 11 07:17 (9) | 19:23 | 17:20 | 16:35 | 16:30
26| 05:48 | 06:34 07:05 (9) | 07:21 | 07:09 | 08:00 | 08:29
| 21:24 120:29 12 07:17 (9) | 19:21 | 17:18 | 16:34 | 16:31
27 ] 05:50 | 06:35 07:05 (9) | 07:22 | 07:10 | 08:01 | 08:29
| 21:22 120:27 12 07:17 (9) | 19:19 | 17:17 | 16:33 | 16:32
28] 05:51 | 06:37 07:05 (9) | 07:24 1 07:12 | 08:03 | 08:30
| 21:21 120:25 11 07:16 (9) | 19:17 | 17:15 | 16:32 | 16:33
29 | 05:52 | 06:38 07:06 (9) | 07:25 | 07:14 | 08:04 | 08:30
| 21:19 | 20:23 9 07:15(9) | 19:15 | 17:13 | 16:31 | 16:33
30 | 05:54 | 06:40 07:07 (9) | 07:27 1 07:15 | 08:05 | 08:30
| 21:18 | 20:21 6 07:13(9) | 19:12 | 17:11 | 16:31 | 16:34
31]05:55 | 06:41 | 1 07:17 | | 08:30
| 21:16 | 20:18 | | 17:09 | | 16:35
Sonnenscheinstunden | 494 | 449 | 380 | 334 | 272 | 252
astr.max.mdgl.Beschattung | | 81 | 166 | 99 | |

Tabellen-Layout: Die Daten fur 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)

G J
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( Beschreibung: Lizenzierter Anwender: )
Schattenwurfgutachten fur die Errichtung und den Betrieb von 8 neuen Windenergieanlagen im T&H Ingenieure GmbH
Windpark Nachtsheim-Luxem Bremerhavener HeerstraRe 10

DE-28717 Bremen
+49 (0) 421 79 400 600
klefeker / klefeker@th-ingenieure.de
Berechnet:
> 30.01.2020 11:25/3.2.744 <
SHADOW - Kalender
\Berechnung: Gesamtbelastung StundenSchattenrezeptor: F - IO F )
(Voraussetzungen fiir Berechnung des Schattenwurfs )
Referenzjahr fir Kalender 2020
Die dargestellten Zeiten sind die astronomisch maximal mdégliche Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint taglich von Sonnenauf- bis -untergang
Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb
|Januar |Februar |Mérz 1April | Mai 1Juni
1] 08:30 | 08:07 | 07:16 | 07:08 | 06:07 06:41 (9) | 05:25
| 16:36 | 17:20 | 18:10 | 20:01 | 20:48 11 06:52 (9) | 21:31
21 08:30 | 08:06 | 07:13 | 07:06 | 06:05 06:43 (9) | 05:24
| 16:36 | 17:22 | 18:12 | 20:02 | 20:50 9  06:52(9) | 21:32
3108:30 | 08:04 | 07:11 | 07:04 | 06:03 06:44 (9) | 05:23
| 16:38 | 17:23 | 18:14 | 20:04 | 20:51 6 06:50 (9) | 21:33
4] 08:30 | 08:03 | 07:09 | 07:02 | 06:02 | 05:23
| 16:39 | 17:25 | 18:15 | 20:05 | 20:53 | 21:34
5108:30 | 08:01 | 07:07 | 07:00 | 06:00 | 05:22
| 16:40 | 17:27 | 18:17 | 20:07 | 20:54 | 21:35
6] 08:30 | 08:00 | 07:05 | 06:58 07:21 (11) | 05:58 | 05:22
| 16:41 | 17:29 | 18:19 | 20:09 3 07:24 (11) | 20:56 | 21:36
7108:29 | 07:58 | 07:03 | 06:55 07:19 (11) | 05:57 | 05:21
| 16:42 | 17:30 | 18:20 | 20:10 6 07:25(11) | 20:57 | 21:37
8 08:29 | 07:57 | 07:01 | 06:53 07:17 (11) | 05:55 | 05:21
| 16:43 | 17:32 | 18:22 | 20:12 8  07:25(11) | 20:59 | 21:37
9 08:29 | 07:55 | 06:59 | 06:51 07:15 (11) | 05:53 | 05:20
| 16:44 | 17:34 | 18:24 | 20:13 10 07:25(11) | 21:01 | 21:38
10 | 08:28 | 07:53 | 06:57 | 06:49 07:14 (11) | 05:52 | 05:20
| 16:46 | 17:36 | 18:25 | 20:15 11 07:25(11) | 21:02 | 21:39
11 ] 08:28 | 07:52 | 06:54 | 06:47 07:14 (11) | 05:50 | 05:19
| 16:47 | 17:37 | 18:27 | 20:17 10 07:24 (11) | 21:03 | 21:40
12 | 08:27 | 07:50 | 06:52 | 06:45 07:16 (11) | 05:49 | 05:19
| 16:48 | 17:39 | 18:28 | 20:18 6 07:22 (11) | 21:05 | 21:40
13 ] 08:27 | 07:48 | 06:50 | 06:43 | 05:47 ] 05:19
| 16:50 | 17:41 | 18:30 | 20:20 | 21:06 | 21:41
14 | 08:26 | 07:46 | 06:48 | 06:41 | 05:46 | 05:19
| 16:51 | 17:43 | 18:32 | 20:21 | 21:08 | 21:42
15 | 08:25 | 07:45 | 06:46 | 06:38 | 05:44 | 05:19
| 16:53 | 17:44 | 18:33 | 20:23 | 21:09 | 21:42
16 | 08:25 | 07:43 | 06:44 07:07 (12) | 06:36 07:04 (10) | 05:43 | 05:18
| 16:54 | 17:46 | 18:35 6 07:13 (12) | 20:25 5 07:09 (10) | 21:11 | 21:43
17 | 08:24 | 07:41 | 06:41 07:05 (12) | 06:34 07:01 (10) | 05:41 | 05:18
| 16:56 | 17:48 | 18:37 9 07:14 (12) | 20:26 11 07:12 (10) | 21:12 | 21:43
18 | 08:23 | 07:39 | 06:39 07:03 (12) | 06:32 07:00 (10) | 05:40 | 05:18
| 16:57 | 17:50 | 18:38 13 07:16 (12) | 20:28 13 07:13 (10) | 21:14 | 21:43
19 | 08:22 | 07:37 | 06:37 07:01 (12) | 06:30 06:59 (10) | 05:39 | 05:18
| 16:59 | 17:51 | 18:40 15 07:16 (12) | 20:29 14 07:13 (10) | 21:15 | 21:44
20 | 08:21 | 07:35 | 06:35 06:59 (13) | 06:28 06:58 (10) | 05:37 | 05:19
| 17:00 | 17:53 | 18:41 17 07:16 (12) | 20:31 15 07:13 (10) | 21:16 | 21:44
21 ] 08:20 | 07:33 | 06:33 06:56 (13) | 06:26 06:57 (10) | 05:36 | 05:19
| 17:02 | 17:55 | 18:43 19 07:15(12) | 20:32 16 07:13 (10) | 21:18 | 21:44
221 08:19 | 07:32 | 06:30 06:55 (13) | 06:24 06:57 (10) | 05:35 | 05:19
| 17:03 | 17:57 | 18:45 20 07:15(12) | 20:34 16 07:13 (10) | 21:19 | 21:45
23] 08:18 | 07:30 | 06:28 06:56 (13) | 06:22 06:57 (10) | 05:34 | 05:19
| 17:05 | 17:58 | 18:46 18 07:14 (12) | 20:36 15 07:12 (10) | 21:20 | 21:45
241 08:17 | 07:28 | 06:26 07:01 (12) | 06:20 06:47 (9) | 05:33 | 05:19
| 17:07 | 18:00 | 18:48 12 07:13 (12) | 20:37 17 07:11 (10) | 21:22 | 21:45
251 08:16 | 07:26 | 06:24 07:03 (12) | 06:18 06:44 (9) | 05:31 | 05:20
| 17:08 | 18:02 | 18:50 6 07:09 (12) | 20:39 20 07:10 (10) | 21:23 | 21:45
26| 08:15 | 07:24 | 06:22 | 06:16 06:42 (9) | 05:30 | 05:20
| 17:10 | 18:03 | 18:51 | 20:40 21 07:09 (10) | 21:24 | 21:45
271 08:14 | 07:22 | 06:19 | 06:15 06:41 (9) | 05:29 | 05:21
|17:11 | 18:05 | 18:53 | 20:42 17 07:06 (10) | 21:25 | 21:45
28] 08:13 | 07:20 | 06:17 | 06:13 06:42 (9) | 05:28 | 05:21
117:13 | 18:07 | 18:54 | 20:44 12 06:54 (9) | 21:26 | 21:45
29 ] 08:11 | 07:18 | 07:15 | 06:11 06:41 (9) | 05:27 | 05:22
| 17:15 | 18:09 | 19:56 | 20:45 13 06:54 (9) | 21:28 | 21:45
30 | 08:10 | | 07:13 | 06:09 06:41 (9) | 05:27 | 05:22
| 17:17 | | 19:58 | 20:47 12 06:53 (9) | 21:29 | 21:45
31 ] 08:09 | | 07:11 | | 05:26 |
| 17:18 | | 19:59 | | 21:30 |
Sonnenscheinstunden | 265 | 290 | 368 | 413 | 479 | 490
astr.max.mdgl.Beschattung | | | 135 | 271 | 26 |

Tabellen-Layout: Die Daten fur 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)

G J
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( Beschreibung: Lizenzierter Anwender: )
Schattenwurfgutachten fur die Errichtung und den Betrieb von 8 neuen Windenergieanlagen im T&H Ingenieure GmbH
Windpark Nachtsheim-Luxem Bremerhavener HeerstraRe 10

DE-28717 Bremen
+49 (0) 421 79 400 600
klefeker / klefeker@th-ingenieure.de
Berechnet:
> 30.01.2020 11:25/3.2.744 <
SHADOW - Kalender
\Berechnung: Gesamtbelastung StundenSchattenrezeptor: F - IO F )
(Voraussetzungen fiir Berechnung des Schattenwurfs )
Referenzjahr fir Kalender 2020
Die dargestellten Zeiten sind die astronomisch maximal mdégliche Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint taglich von Sonnenauf- bis -untergang
Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb
| Juli ] August | September | Oktober |Novembel] Dezember
1]05:23 | 05:57 | 06:43 07:13 (11) | 07:29 | 07:19 | 08:07
| 21:44 | 21:15 | 20:16 10 07:23(11) | 19:10 | 17:08 | 16:30
2] 05:23 | 05:58 | 06:44 07:12 (11) | 07:30 | 07:21 | 08:08
| 21:44 | 21:13 | 20:14 10 07:22(11) | 19:08 | 17:06 | 16:30
3105:24 | 06:00 | 06:46 07:13 (11) | 07:32 | 07:22 | 08:09
| 21:44 | 21:12 | 20:12 10 07:23 (11) | 19:06 | 17:04 | 16:29
4] 05:25 | 06:01 | 06:47 07:14 (11) | 07:33 | 07:24 ] 08:11
| 21:43 | 21:10 | 20:10 8 07:22 (11) | 19:04 | 17:02 | 16:29
5] 05:25 | 06:02 | 06:49 07:16 (11) | 07:35 | 07:26 | 08:12
| 21:43 | 21:09 | 20:08 6 07:22 (11) | 19:01 | 17:01 | 16:28
6] 05:26 | 06:04 | 06:50 07:17 (11) | 07:36 | 07:27 ] 08:13
| 21:42 | 21:07 | 20:06 3 07:20 (11) | 18:59 | 16:59 | 16:28
71 05:27 | 06:05 | 06:52 | 07:38 | 07:29 | 08:14
| 21:42 | 21:05 | 20:03 | 18:57 | 16:58 | 16:27
8 05:28 | 06:07 | 06:54 | 07:39 | 07:31 | 08:16
| 21:41 | 21:03 | 20:01 | 18:55 | 16:56 | 16:27
9 05:29 | 06:08 | 06:55 | 07:41 | 07:32 | 08:17
| 21:41 | 21:02 | 19:59 | 18:53 | 16:54 | 16:27
10 | 05:30 | 06:10 06:53 (9) | 06:57 | 07:43 | 07:34 | 08:18
| 21:40 | 21:00 7 07:00 (9) | 19:57 | 18:51 | 16:53 | 16:27
11 ] 05:31 | 06:11 06:51 (9) | 06:58 | 07:44 | 07:36 ] 08:19
| 21:39 | 20:58 10 07:01 (9) | 19:55 | 18:49 | 16:51 | 16:27
12 ] 05:32 | 06:13 06:50 (9) | 07:00 | 07:46 | 07:37 | 08:20
| 21:39 | 20:56 11 07:01 (9) | 19:52 | 18:46 | 16:50 | 16:26
13 ] 05:33 | 06:14 06:50 (9) | 07:01 | 07:47 | 07:39 ] 08:21
| 21:38 | 20:55 12 07:02 (9) | 19:50 | 18:44 | 16:49 | 16:26
14 ] 05:34 | 06:16 06:49 (9) | 07:03 | 07:49 | 07:41 | 08:22
| 21:37 | 20:53 12 07:01 (9) | 19:48 | 18:42 | 16:47 | 16:26
15 | 05:35 | 06:17 06:49 (9) | 07:04 | 07:51 | 07:42 | 08:23
| 21:36 | 20:51 13 07:02 (9) | 19:46 | 18:40 | 16:46 | 16:27
16 | 05:36 | 06:19 06:49 (9) | 07:06 | 07:52 | 07:44 | 08:23
| 21:35 | 20:49 18 07:14 (10) | 19:44 | 18:38 | 16:45 | 16:27
17 ] 05:37 | 06:20 06:49 (9) | 07:07 | 07:54 | 07:46 | 08:24
| 21:34 | 20:47 21 07:16 (10) | 19:41 | 18:36 | 16:43 | 16:27
18 | 05:38 | 06:22 06:51 (9) | 07:09 07:52 (12) | 07:56 | 07:47 | 08:25
| 21:33 | 20:45 20  07:17 (10) | 19:39 5 07:57 (12) | 18:34 | 16:42 | 16:27
19 | 05:39 | 06:23 07:03 (10) | 07:10 07:48 (12) | 07:57 | 07:49 | 08:26
| 21:32 | 20:43 14 07:17 (10) | 19:37 11 07:59 (12) | 18:32 | 16:41 | 16:28
20 | 05:41 | 06:25 07:03 (10) | 07:12 07:43 (13) | 07:59 | 07:50 | 08:26
| 21:31 | 20:41 15  07:18 (10) | 19:35 17 08:00 (12) | 18:30 | 16:40 | 16:28
211 05:42 | 06:26 07:02 (10) | 07:13 07:41 (13) | 08:00 | 07:52 | 08:27
| 21:30 | 20:39 16 07:18 (10) | 19:32 19  08:00 (12) | 18:28 | 16:39 | 16:28
221 05:43 | 06:28 07:01 (10) | 07:15 07:41 (13) | 08:02 | 07:54 | 08:27
| 21:29 | 20:37 16 07:17 (10) | 19:30 20 08:01(12) | 18:26 | 16:38 | 16:29
23] 05:44 | 06:29 07:02 (10) | 07:16 07:42 (13) | 08:04 | 07:55 | 08:28
| 21:27 | 20:35 15 07:17 (10) | 19:28 18  08:00 (12) | 18:24 | 16:37 | 16:29
24 ] 05:46 | 06:31 07:01 (10) | 07:18 07:44 (12) | 08:05 | 07:57 | 08:28
| 21:26 | 20:33 15 07:16 (10) | 19:26 16  08:00 (12) | 18:22 | 16:36 | 16:30
251 05:47 | 06:32 07:03 (10) | 07:19 07:45 (12) | 07:07 | 07:58 | 08:29
| 21:25 | 20:31 12 07:15(10) | 19:23 13 07:58 (12) | 17:20 | 16:35 | 16:30
26| 05:48 | 06:34 07:03 (10) | 07:21 07:47 (12) | 07:09 | 08:00 | 08:29
| 21:24 | 20:29 10 07:13 (10) | 19:21 11 07:58 (12) | 17:18 | 16:34 | 16:31
27 ] 05:50 | 06:35 07:06 (10) | 07:22 07:48 (12) | 07:10 | 08:01 | 08:29
| 21:22 | 20:27 5 07:11 (10) | 19:19 7 07:55(12) | 17:17 | 16:33 | 16:32
28] 05:51 | 06:37 | 07:24 | 07:12 | 08:03 | 08:30
| 21:21 | 20:25 | 19:17 | 17:15 | 16:32 | 16:33
29| 05:52 | 06:38 | 07:25 | 07:14 | 08:04 | 08:30
| 21:19 | 20:23 | 19:15 | 17:13 | 16:31 | 16:33
30 | 05:54 | 06:40 | 07:27 | 07:15 | 08:05 | 08:30
| 21:18 | 20:21 | 19:12 | 17:11 | 16:31 | 16:34
31 05:55 | 06:41 07:15 (11) | | 07:17 | | 08:30
| 21:16 | 20:18 6 07:21(11) | | 17:09 | | 16:35
Sonnenscheinstunden | 494 | 449 | 380 | 334 | 272 | 252
astr.max.mdgl.Beschattung | | 248 | 184 | | |

Tabellen-Layout: Die Daten fur 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)

G J
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Beschreibung:
Schattenwurfgutachten fur die Errichtung und den Betrieb von 8 neuen Windenergieanlagen im
Windpark Nachtsheim-Luxem

Lizenzierter Anwender:

T&H Ingenieure GmbH
Bremerhavener Heerstrale 10
DE-28717 Bremen

+49 (0) 421 79 400 600

klefeker / klefeker@th-ingenieure.de

Berechnet:

30.01.2020 11:25/3.2.744

o
(SHADOW - Kalender
\Berechnung: Gesamtbelastung StundenSchattenrezeptor: G - 10 G

J\.

(Voraussetzungen fiir Berechnung des Schattenwurfs
Referenzjahr fir Kalender 2020

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

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

|Januar |Februar |Mérz 1April | Mai 1 Juni
1] 08:30 | 08:07 | 07:16 | 07:08 18:44 (3) | 06:07 19:35 (2) | 05:25 20:37 (1)
| 16:36 | 17:20 | 18:10 | 20:01 19  19:03 (3) | 20:48 24 19:59 (2) | 21:31 9  20:46 (1)
2108:30 | 08:06 | 07:14 | 07:06 18:45 (3) | 06:05 19:35 (2) | 05:24 20:36 (1)
| 16:37 | 17:22 | 18:12 | 20:02 16 19:01 (3) | 20:50 25  20:00 (2) | 21:32 12 20:48(1)
3108:30 | 08:04 | 07:11 | 07:04 18:48 (3) | 06:04 19:34 (2) | 05:24 20:35 (1)
| 16:38 | 17:24 | 18:14 | 20:04 10 18:58 (3) | 20:51 26 20:00 (2) | 21:33 14 20:49 (1)
4] 08:30 | 08:03 | 07:09 | 07:02 | 06:02 19:33 (2) | 05:23 20:35 (1)
| 16:39 | 17:25 | 18:15 | 20:06 | 20:53 27 20:00 (2) | 21:34 15  20:50 (1)
5] 08:30 | 08:01 | 07:07 | 07:00 | 06:00 19:33 (2) | 05:22 20:34 (1)
| 16:40 | 17:27 | 18:17 | 20:07 | 20:54 28 20:01 (2) | 21:35 16 20:50 (1)
6] 08:30 | 08:00 | 07:05 | 06:58 | 05:58 19:33 (2) | 05:22 20:34 (1)
| 16:41 | 17:29 | 18:19 | 20:09 | 20:56 28 20:01 (2) | 21:36 17 20:51 (1)
7108:29 | 07:58 | 07:03 | 06:55 | 05:57 19:33 (2) | 05:21 20:34 (1)
| 16:42 | 17:30 | 18:20 | 20:10 | 20:58 28 20:01 (2) | 21:37 17 20:51 (1)
8]08:29 | 07:57 | 07:01 | 06:53 | 05:55 19:33 (2) | 05:21 20:34 (1)
| 16:43 | 17:32 | 18:22 | 20:12 | 20:59 28 20:01 (2) | 21:37 18  20:52 (1)
9]08:29 | 07:55 | 06:59 | 06:51 | 05:53 19:33 (2) | 05:20 20:34 (1)
| 16:44 | 17:34 | 18:24 | 20:13 | 21:01 28 20:01 (2) | 21:38 19 20:53(1)
10 | 08:28 | 07:53 | 06:57 | 06:49 | 05:52 19:33 (2) | 05:20 20:33 (1)
| 16:46 | 17:36 | 18:25 | 20:15 | 21:02 27 20:00 (2) | 21:39 20 20:53 (1)
11| 08:28 | 07:52 | 06:54 | 06:47 | 05:50 19:34 (2) | 05:19 20:34 (1)
| 16:47 | 17:37 | 18:27 | 20:17 | 21:04 26 20:00 (2) | 21:40 20 20:54 (1)
12 | 08:27 | 07:50 | 06:52 | 06:45 | 05:49 19:34 (2) | 05:19 20:34 (1)
| 16:48 | 17:39 | 18:29 | 20:18 | 21:05 25  19:59 (2) | 21:40 20 20:54 (1)
13| 08:27 | 07:48 | 06:50 | 06:43 | 05:47 19:34 (2) | 05:19 20:34 (1)
| 16:50 | 17:41 | 18:30 | 20:20 | 21:06 25 19:59 (2) | 21:41 21 20:55 (1)
14 | 08:26 | 07:46 | 06:48 | 06:41 | 05:46 19:35 (2) | 05:19 20:34 (1)
| 16:51 | 17:43 | 18:32 | 20:21 | 21:08 24 19:59 (2) | 21:42 21 20:55 (1)
15 | 08:25 | 07:45 | 06:46 | 06:38 | 05:44 19:36 (2) | 05:19 20:33 (1)
| 16:53 | 17:44 | 18:33 | 20:23 | 21:09 22 19:58 (2) | 21:42 22 20:55 (1)
16 | 08:25 | 07:43 | 06:44 | 06:36 | 05:43 19:37 (2) | 05:19 20:33 (1)
| 16:54 | 17:46 | 18:35 | 20:25 | 21:11 20 19:57 (2) | 21:43 22 20:55 (1)
17 | 08:24 | 07:41 | 06:41 | 06:34 | 05:41 19:38 (2) | 05:18 20:34 (1)
| 16:56 | 17:48 | 18:37 | 20:26 | 21:12 18  19:56 (2) | 21:43 21 20:55 (1)
18 | 08:23 | 07:39 | 06:39 | 06:32 | 05:40 19:40 (2) | 05:18 20:34 (1)
| 16:57 | 17:50 | 18:38 | 20:28 | 21:14 15 19:55 (2) | 21:43 21 20:55 (1)
19 | 08:22 | 07:37 | 06:37 17:52 (3) | 06:30 | 05:39 19:40 (2) | 05:19 20:35 (1)
| 16:59 | 17:51 | 18:40 11 18:03 (3) | 20:29 | 21:15 13 19:53 (2) | 21:44 22 20:57 (1)
20 ] 08:21 | 07:35 | 06:35 17:49 (3) | 06:28 | 05:37 19:43 (2) | 05:19 20:35 (1)
| 17:00 | 17:53 | 18:42 16  18:05 (3) | 20:31 | 21:16 8 19:51(2) | 21:44 22 20:57 (1)
21]08:20 | 07:34 | 06:33 17:46 (3) | 06:26 | 05:36 | 05:19 20:35 (1)
| 17:02 | 17:55 | 18:43 20  18:06 (3) | 20:33 | 21:18 | 21:44 22 20:57 (1)
221 08:19 | 07:32 | 06:30 17:45 (3) | 06:24 | 05:35 | 05:19 20:35 (1)
| 17:03 | 17:57 | 18:45 22 18:07 (3) | 20:34 | 21:19 | 21:45 22 20:57 (1)
23] 08:18 | 07:30 | 06:28 17:44 (3) | 06:22 | 05:34 | 05:19 20:35 (1)
| 17:05 | 17:58 | 18:46 24 18:08 (3) | 20:36 | 21:20 | 21:45 22 20:57 (1)
24 ] 08:17 | 07:28 | 06:26 17:43 (3) | 06:20 | 05:33 | 05:19 20:36 (1)
| 17:07 | 18:00 | 18:48 25 18:08 (3) | 20:37 | 21:22 | 21:45 21 20:57 (1)
251 08:16 | 07:26 | 06:24 17:43 (3) | 06:18 | 05:32 | 05:20 20:36 (1)
| 17:08 | 18:02 | 18:50 26 18:09 (3) | 20:39 | 21:23 | 21:45 21 20:57 (1)
26 | 08:15 | 07:24 | 06:22 17:42 (3) | 06:16 19:45 (2) | 05:30 | 05:20 20:36 (1)
| 17:10 | 18:03 | 18:51 26  18:08 (3) | 20:40 6 19:51(2) | 21:24 | 21:45 21 20:57 (1)
271 08:14 | 07:22 | 06:19 17:42 (3) | 06:15 19:42 (2) | 05:29 | 05:21 20:36 (1)
| 17:12 | 18:05 | 18:53 26  18:08 (3) | 20:42 13 19:55 (2) | 21:25 | 21:45 22 20:58 (1)
28] 08:13 | 07:20 | 06:17 17:42 (3) | 06:13 19:39 (2) | 05:28 | 05:21 20:36 (1)
| 17:13 | 18:07 | 18:54 25  18:07 (3) | 20:44 18 19:57 (2) | 21:27 | 21:45 21 20:57 (1)
29 ] 08:11 | 07:18 | 07:15 18:42 (3) | 06:11 19:38 (2) | 05:28 | 05:22 20:37 (1)
| 17:15 | 18:09 | 19:56 25  19:07 (3) | 20:45 20 19:58 (2) | 21:28 | 21:45 21 20:58 (1)
30 | 08:10 | | 07:13 18:43 (3) | 06:09 19:36 (2) | 05:27 | 05:22 20:37 (1)
| 17:17 | | 19:58 23 19:06 (3) | 20:47 23 19:59 (2) | 21:29 | 21:45 20 20:57 (1)
31]08:09 | | 07:11 18:42 (3) | | 05:26 20:39 (1) |
| 17:18 | | 19:59 22 19:04 (3) | | 21:30 5 20:44(1) |
Sonnenscheinstunden | 265 | 290 | 368 | 413 | 478 | 490
astr.max.mdgl.Beschattung | | | 291 | 125 | 470 | 582

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

Tag im Monat Sonnenaufgang

Sonnenuntergang (SS:MM)

-

(SS:MM)

Minuten mit Schatten

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

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

J\.
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Beschreibung:

Schattenwurfgutachten fur die Errichtung und den Betrieb von 8 neuen Windenergieanlagen im

Windpark Nachtsheim-Luxem

Lizenzierter Anwender:

T&H Ingenieure GmbH
Bremerhavener Heerstrale 10
DE-28717 Bremen

+49 (0) 421 79 400 600

klefeker / klefeker@th-ingenieure.de

Berechnet:

30.01.2020 11:25/3.2.744

g
(SHADOW - Kalender

\Berechnung: Gesamtbelastung StundenSchattenrezeptor: G - 10 G

J\.

(Voraussetzungen fiir Berechnung des Schattenwurfs

Referenzjahr fir Kalender

2020

Die dargestellten Zeiten sind die astronomisch maximal mdégliche 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

1uli

1]05:23
| 21:44
2]05:23
| 21:44
3]05:24
| 21:44
4] 05:25
| 21:43
5] 05:26
| 21:43
6] 05:26
| 21:42
7]05:27
| 21:42
8] 05:28
| 21:41
9] 05:29
| 21:41
10 | 05:30
| 21:40
11 ] 05:31
| 21:39
12| 05:32
| 21:39
13 ] 05:33
| 21:38
14 | 05:34
| 21:37
15 | 05:35
| 21:36
16 | 05:36
| 21:35
17 | 05:37
| 21:34
18 | 05:38
| 21:33
19 | 05:40
| 21:32
20 | 05:41
| 21:31
21| 05:42
| 21:30
22 ] 05:43
| 21:29
23] 05:45
| 21:27
24 ] 05:46
| 21:26
25 | 05:47
| 21:25
26 | 05:48
| 21:24
27 | 05:50
| 21:22
28 | 05:51
| 21:21
29 | 05:53
| 21:19
30 | 05:54
| 21:18
31 ] 05:55
| 21:16
Sonnenscheinstunden | 494
astr.max.mdgl.Beschattung |

20

20

20

19

18

17

17

16

14

13

11

11

14

17

19

21

22

24

25

351

| August

20:38 (1) | 05:57
20:58 (1) | 21:15
20:38 (1) | 05:58
20:58 (1) | 21:13
20:38 (1) | 06:00
20:58 (1) | 21:12
20:39 (1) | 06:01
20:58 (1) | 21:10
20:40 (1) | 06:02
20:58 (1) | 21:09
20:41 (1) | 06:04
20:58 (1) | 21:07
20:40 (1) | 06:05
20:57 (1) | 21:05
20:41 (1) | 06:07
20:57 (1) | 21:04
20:42 (1) | 06:08
20:56 (1) | 21:02
20:43 (1) | 06:10
20:56 (1) | 21:00
20:44 (1) | 06:11
20:55 (1) | 20:58
20:46 (1) | 06:13
20:54 (1) | 20:56
| 06:14
| 20:55
| 06:16
| 20:53
| 06:17
| 20:51
| 06:19
| 20:49
| 06:20
| 20:47
| 06:22
| 20:45
| 06:23
| 20:43
| 06:25
| 20:41
| 06:26
| 20:39
| 06:28
| 20:37
19:55 (2) | 06:29
20:00 (2) | 20:35
19:52 (2) | 06:31
20:03 (2) | 20:33
19:50 (2) | 06:32
20:04 (2) | 20:31
19:49 (2) | 06:34
20:06 (2) | 20:29
19:48 (2) | 06:35
20:07 (2) | 20:27
19:47 (2) | 06:37
20:08 (2) | 20:25
19:46 (2) | 06:38
20:08 (2) | 20:23
19:46 (2) | 06:40
20:10 (2) | 20:21
19:45 (2) | 06:41
20:10 (2) | 20:19
| 449
|

26

27

28

28

28

28

28

27

27

27

26

23

22

20

17

12

397

| September

19:44 (2) | 06:43
20:10 (2) | 20:16
19:44 (2) | 06:44
20:11 (2) | 20:14
19:43 (2) | 06:46
20:11 (2) | 20:12
19:43 (2) | 06:48
20:11 (2) | 20:10
19:43 (2) | 06:49
20:11 (2) | 20:08
19:43 (2) | 06:51
20:11 (2) | 20:06
19:42 (2) | 06:52
20:10 (2) | 20:03
19:43 (2) | 06:54
20:10 (2) | 20:01
19:43 (2) | 06:55
20:10 (2) | 19:59
19:43 (2) | 06:57
20:10 (2) | 19:57
19:43 (2) | 06:58
20:09 (2) | 19:55
19:44 (2) | 07:00
20:07 (2) | 19:52
19:45 (2) | 07:01
20:07 (2) | 19:50
19:45 (2) | 07:03
20:05 (2) | 19:48
19:47 (2) | 07:04
20:04 (2) | 19:46
19:49 (2) | 07:06
20:01 (2) | 19:44
19:53 (2) | 07:07
19:56 (2) | 19:41
| 07:09
| 19:39
| 07:10
| 19:37
| 07:12
| 19:35
| 07:13
| 19:32
| 07:15
| 19:30
| 07:16
| 19:28
| 07:18
| 19:26
| 07:19
| 19:24
| 07:21
| 19:21
| 07:22
| 19:19
| 07:24
| 19:17
| 07:25
| 19:15
| 07:27
| 19:12

|
|
| 380
I

10

15

19

21

23

25

26

26

26

26

25

25

23

21

18

14

349

| Oktober |Novembel|Dezember

| 07:29
| 19:10
| 07:30
| 19:08
| 07:32
| 19:06
| 07:33
| 19:04
| 07:35
| 19:02
| 07:36
| 18:59
| 07:38
| 18:57
| 07:40
| 18:55
18:41 (3) | 07:41
18:51 (3) | 18:53
18:39 (3) | 07:43
18:54 (3) | 18:51
18:36 (3) | 07:44
18:55 (3) | 18:49
18:35 (3) | 07:46
18:56 (3) | 18:47
18:33 (3) | 07:47
18:56 (3) | 18:44
18:32 (3) | 07:49
18:57 (3) | 18:42
18:31 (3) | 07:51
18:57 (3) | 18:40
18:31 (3) | 07:52
18:57 (3) | 18:38
18:30 (3) | 07:54
18:56 (3) | 18:36
18:30 (3) | 07:56
18:56 (3) | 18:34
18:30 (3) | 07:57
18:55 (3) | 18:32
18:30 (3) | 07:59
18:55 (3) | 18:30
18:30 (3) | 08:01
18:53 (3) | 18:28
18:31 (3) | 08:02
18:52 (3) | 18:26
18:32 (3) | 08:04
18:50 (3) | 18:24
18:34 (3) | 08:05
18:48 (3) | 18:22
18:37 (3) | 07:07
18:43 (3) | 17:20
| 07:09
| 17:18
| 07:10
| 17:17
| 07:12
| 17:15
| 07:14
| 17:13
| 07:15
| 17:11
| 07:17
| 17:09
| 334
|

|07:19 | 08:07
| 17:08 | 16:30
|07:21 | 08:08
| 17:06 | 16:30
|07:22 ] 08:09
| 17:04 ] 16:29
|07:24  |o08:11
|17:02 | 16:29
|07:26 | 08:12
|17:01 | 16:28
|07:27 ] 08:13
| 16:59 | 16:28
|07:29  |o08:14
| 16:58 | 16:27
|07:31 | 08:16
| 16:56 | 16:27
|07:32 | 08:17
| 16:54 | 16:27
|07:38 | o08:18
| 16:53 | 16:27
| 07:36 | 08:19
| 16:52 | 16:27
| 07:37 ] 08:20
| 16:50 | 16:27
|07:39 | o08:21
| 16:49 | 16:27
|07:41 | 08:22
| 16:47 | 16:27
|07:42 ] 08:23
| 16:46 | 16:27
| 07:44 ] 08:23
| 16:45 | 16:27
| 07:46 | 08:24
| 16:43 | 16:27
| 07:47 ] 08:25
| 16:42 | 16:27
| 07:49 | 08:26
| 16:41 | 16:28
| 07:50 ] 08:26
| 16:40 | 16:28
|07:52 | 08:27
|16:39 | 16:28
| 07:54 | 08:27
| 16:38 | 16:29
| 07:55 | 08:28
| 16:37 | 16:29
| 07:57 | 08:28
| 16:36 | 16:30
| 07:58 | 08:29
|16:35 | 16:31
| 08:00 | 08:29
| 16:30 | 16:31
|08:01 | 08:29
| 16:33 | 16:32
| 08:03 ] 08:30
|16:32 ] 16:33
| 08:04  ]08:30
|16:32 | 16:34
| 08:05 | 08:30
|16:31 | 16:34
I ] 08:30
I ] 16:35
| 272 | 252
|

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

Tag im Monat Sonnenaufgang

Sonnenuntergang (SS:MM)

-

(SS:MM)

Minuten mit Schatten

Zeitpunkt (SS:MM) Schattenanfang

Zeitpunkt (SS:MM) Schattenende

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

J\.

windPRO 3.2.744 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk

T&H_16-049-GBK-17, Anlagen Seite 79

_J
30.01.2020 12:58 / 16 windPRO '



~

Beschreibung:

Schattenwurfgutachten fur die Errichtung und den Betrieb von 8 neuen Windenergieanlagen im

Windpark Nachtsheim-Luxem

Lizenzierter Anwender:

T&H Ingenieure GmbH
Bremerhavener Heerstrale 10

DE-28717 Bremen

+49 (0) 421 79 400 600
klefeker / klefeker@th-ingenieure.de

Berechnet:

30.01.2020 11:25/3.2.744

g
(SHADOW - Kalender

\Berechnung: Gesamtbelastung StundenSchattenrezeptor: H - 10 H

J\.

(Voraussetzungen fiir Berechnung des Schattenwurfs

Referenzjahr fir Kalender

2020

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

| Januar

1] 08:30
| 16:36
2]08:30
| 16:37
3108:30
| 16:38
4] 08:30
| 16:39
5] 08:30
| 16:40
6] 08:30
| 16:41
7108:29
| 16:42
8]08:29
| 16:43
9108:29
| 16:44
10 | 08:28
| 16:46
11| 08:28
| 16:47
12 | 08:27
| 16:48
13| 08:27
| 16:50
14 | 08:26
| 16:51
15 | 08:25
| 16:53
16 | 08:25
| 16:54
17 | 08:24
| 16:56
18 | 08:23
| 16:57
19 | 08:22
| 16:59
20 ] 08:21
| 17:00
21]08:20
| 17:02
221 08:19
| 17:03
23] 08:18
| 17:05
24 ] 08:17
| 17:07
251 08:16
| 17:08
26 | 08:15
| 17:10
271 08:14
| 17:12
28] 08:13
| 17:13
29 | 08:11
| 17:15
30 | 08:10
| 17:17
31 ] 08:09
| 17:18
Sonnenscheinstunden | 265
astr.max.mdgl.Beschattung |

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

Tag im Monat Sonnenaufgang

-

|Februar |Marz

| 08:07
| 17:20
| 08:06
| 17:22
| 08:04
| 17:23
| 08:03
| 17:25
| 08:01
| 17:27
| 08:00
| 17:29
| 07:58
| 17:30
| 07:57
| 17:32
| 07:55
| 17:34
| 07:53
| 17:36
| 07:52
| 17:37
| 07:50
| 17:39
| 07:48
| 17:41
| 07:46
| 17:43
| 07:45
| 17:44
| 07:43
| 17:46
| 07:41
| 17:48
| 07:39
| 17:50
| 07:37
| 17:51
| 07:35
| 17:53
| 07:34
| 17:55
| 07:32
| 17:57
| 07:30
| 17:58
| 07:28
| 18:00
| 07:26
| 18:02
| 07:24
| 18:03
| 07:22
| 18:05
| 07:20
| 18:07
| 07:18
| 18:09

I
I
I
I
| 290
I

(SS:MM)
Sonnenuntergang (SS:MM)

| 07:16
| 18:10
| 07:14
| 18:12
| 07:11
| 18:14
| 07:09
| 18:15
| 07:07
| 18:17
| 07:05
| 18:19
| 07:03
| 18:20
| 07:01
| 18:22
| 06:59
| 18:24
| 06:57
| 18:25
| 06:54
| 18:27
| 06:52
| 18:29
| 06:50
| 18:30
| 06:48
| 18:32
| 06:46
| 18:33
| 06:44
| 18:35
| 06:41
| 18:37
| 06:39
| 18:38
| 06:37
| 18:40
| 06:35
| 18:42
| 06:33
| 18:43
| 06:30
| 18:45
| 06:28
| 18:46
| 06:26
| 18:48
| 06:24
| 18:50
| 06:22
| 18:51
| 06:19
| 18:53
| 06:17
| 18:54
| 07:15
| 19:56
| 07:13
| 19:58
| 07:11
| 19:59
| 368
|

12

16

18

20

21

22

22

22

22

21

19

18

15

16

10

11

11

10

323

Minuten mit Schatten

| Mai

] 06:07
| 20:48
19:21 (3) | 06:05
19:23 (3) | 20:50
19:16 (3) | 06:04
19:28 (3) | 20:51
19:14 (3) | 06:02
19:30 (3) | 20:53
19:12 (3) | 06:00
19:30 (3) | 20:54
19:11 (3) | 05:58
19:31 (3) | 20:56
19:10 (3) | 05:57
19:31 (3) | 20:57
19:09 (3) | 05:55
19:31 (3) | 20:59
19:09 (3) | 05:53
19:31 (3) | 21:01
19:09 (3) | 05:52
19:31 (3) | 21:02
19:09 (3) | 05:50
19:31 (3) | 21:03
19:09 (3) | 05:49
19:30 (3) | 21:05
19:10 (3) | 05:47
19:29 (3) | 21:06
19:10 (3) | 05:46
19:28 (3) | 21:08
07:03 (12) | 05:44
19:26 (3) | 21:09
07:01 (12) | 05:43
19:24 (3) | 21:11
06:59 (12) | 05:41
19:19 (3) | 21:12
06:57 (12) | 05:40
07:07 (12) | 21:14
06:55 (12) | 05:39
07:06 (12) | 21:15
06:55 (12) | 05:37
07:06 (12) | 21:16
06:55 (12) | 05:36
07:05 (12) | 21:18
06:56 (12) | 05:35
07:03 (12) | 21:19
] 05:34
| 21:20
] 05:33
| 21:22
] 05:32
| 21:23
] 05:30
| 21:24
] 05:29
| 21:25
] 05:28
| 21:26
] 05:28
| 21:28
] 05:27
| 21:29
] 05:26
| 21:30
| 478

|

11

14

22

26

30

33

33

35

34

33

31

29

26

22

22

21

21

20

19

18

17

15

13

11

561

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

| Juni

] 05:25
| 21:31
] 05:24
| 21:32
| 05:24
| 21:33
] 05:23
| 21:34
] 05:22
| 21:35
] 05:22
| 21:36
20:06 (2) | 05:21
20:11 (2) | 21:37
20:02 (2) | 05:21
20:13 (2) | 21:37
20:01 (2) | 05:20
20:15 (2) | 21:38
06:18 (10) | 05:20
20:16 (2) | 21:39
06:17 (10) | 05:19
20:18 (2) | 21:40
06:15 (10) | 05:19
20:18 (2) | 21:40
06:14 (10) | 05:19
20:19 (2) | 21:41
06:14 (10) | 05:19
20:19 (2) | 21:42
06:13 (10) | 05:19
20:19 (2) | 21:42
06:14 (10) | 05:19
20:19 (2) | 21:43
06:15 (10) | 05:18
20:20 (2) | 21:43
06:16 (10) | 05:18
20:20 (2) | 21:43
06:16 (10) | 05:19
20:19 (2) | 21:44
06:18 (10) | 05:19
20:19 (2) | 21:44
19:57 (2) | 05:19
20:19 (2) | 21:44
19:57 (2) | 05:19
20:19 (2) | 21:45
19:58 (2) | 05:19
20:19 (2) | 21:45
19:58 (2) | 05:19
20:19 (2) | 21:45
19:59 (2) | 05:20
20:19 (2) | 21:45
19:59 (2) | 05:20
20:18 (2) | 21:45
20:00 (2) | 05:21
20:18 (2) | 21:45
20:00 (2) | 05:21
20:17 (2) | 21:45
20:02 (2) | 05:22
20:17 (2) | 21:45
20:03 (2) | 05:22
20:16 (2) | 21:45
20:04 (2) |
20:15 (2) |
| 490
|

20:05 (2)
9 20:14 (2)
20:07 (2)
6 20:13 (2)

15

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

J\.
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Beschreibung:

Schattenwurfgutachten fur die Errichtung und den Betrieb von 8 neuen Windenergieanlagen im

Windpark Nachtsheim-Luxem

Lizenzierter Anwender:

T&H Ingenieure GmbH
Bremerhavener Heerstrale 10
DE-28717 Bremen

+49 (0) 421 79 400 600

klefeker / klefeker@th-ingenieure.de

Berechnet:

30.01.2020 11:25/3.2.744

g
(SHADOW - Kalender

\Berechnung: Gesamtbelastung StundenSchattenrezeptor: H - 10 H

J\.

(Voraussetzungen fiir Berechnung des Schattenwurfs

Referenzjahr fir Kalender

2020

Die dargestellten Zeiten sind die astronomisch maximal mdégliche 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

1uli

1]05:23

| 21:44

2]05:23

| 21:44

3]05:24

| 21:44

4] 05:25

| 21:43

5] 05:25

| 21:43

6] 05:26

| 21:42

7]05:27

| 21:42

8] 05:28

| 21:41

9]05:29

| 21:41

10 | 05:30

| 21:40

11 ] 05:31

| 21:39

12 | 05:32

| 21:39

13 ] 05:33

| 21:38

14 | 05:34

| 21:37

15 | 05:35

| 21:36

16 | 05:36

| 21:35

17 | 05:37

| 21:34

18 | 05:38

| 21:33

19 | 05:40

| 21:32

20 | 05:41

| 21:31

21| 05:42

| 21:30

22 ] 05:43

| 21:29

23] 05:45

| 21:27

24 ] 05:46

| 21:26

25 | 05:47

| 21:25

26 | 05:48

| 21:24

27 | 05:50

| 21:22

28 | 05:51

| 21:21

29 | 05:53

| 21:19

30 | 05:54

| 21:18

31 ] 05:55

| 21:16

Sonnenscheinstunden | 494
astr.max.mdgl.Beschattung |

10

12

14

16

17

18

20

20

22

22

23

23

28

31

33

33

34

33

33

31

483

| August

| 05:57
| 21:15
| 05:58
| 21:13
| 06:00
| 21:12
| 06:01
| 21:10
| 06:02
| 21:09
| 06:04
| 21:07
| 06:05
| 21:05
| 06:07
| 21:03
| 06:08
| 21:02
20:16 (2) | 06:10
20:19 (2) | 21:00
20:14 (2) | 06:11
20:21 (2) | 20:58
20:13 (2) | 06:13
20:23 (2) | 20:56
20:12 (2) | 06:14
20:24 (2) | 20:55
20:11 (2) | 06:16
20:25 (2) | 20:53
20:10 (2) | 06:17
20:26 (2) | 20:51
20:10 (2) | 06:19
20:27 (2) | 20:49
20:09 (2) | 06:20
20:27 (2) | 20:47
20:08 (2) | 06:22
20:28 (2) | 20:45
20:08 (2) | 06:23
20:28 (2) | 20:43
20:07 (2) | 06:25
20:29 (2) | 20:41
20:07 (2) | 06:26
20:29 (2) | 20:39
20:07 (2) | 06:28
20:30 (2) | 20:37
20:07 (2) | 06:29
20:30 (2) | 20:35
06:27 (10) | 06:31
20:30 (2) | 20:33
06:26 (10) | 06:32
20:30 (2) | 20:31
06:26 (10) | 06:34
20:31 (2) | 20:29
06:25 (10) | 06:35
20:30 (2) | 20:27
06:24 (10) | 06:37
20:30 (2) | 20:25
06:24 (10) | 06:38
20:29 (2) | 20:23
06:25 (10) | 06:40
20:30 (2) | 20:21
06:25 (10) | 06:41
20:29 (2) | 20:19
| 449

|

nN
©

N}
~

19

13

10

12

11

9

11

16

16

18

20

21

245

| September

06:26 (10) | 06:43
20:28 (2) | 20:16
06:28 (10) | 06:44
20:28 (2) | 20:14
06:29 (10) | 06:46
20:26 (2) | 20:12
20:11 (2) | 06:48
20:24 (2) | 20:10
20:14 (2) | 06:49
20:23 (2) | 20:08
| 06:51
| 20:06
| 06:52
| 20:03
| 06:54
| 20:01
| 06:55
| 19:59
| 06:57
| 19:57
| 06:58
| 19:55
| 07:00
| 19:52
| 07:01
| 19:50
| 07:03
| 19:48
| 07:04
| 19:46
| 07:06
| 19:44
| 07:07
| 19:41
| 07:09
| 19:39
| 07:10
| 19:37
07:05 (12) | 07:12
07:06 (12) | 19:35
07:01 (12) | 07:13
07:08 (12) | 19:32
07:00 (12) | 07:15
07:10 (12) | 19:30
06:58 (12) | 07:16
07:10 (12) | 19:28
06:58 (12) | 07:18
07:09 (12) | 19:26
07:00 (12) | 07:19
07:09 (12) | 19:24
07:01 (12) | 07:21
19:22 (3) | 19:21
07:03 (12) | 07:22
19:26 (3) | 19:19
07:04 (12) | 07:24
19:27 (3) | 19:17
19:11 (3) | 07:25
19:29 (3) | 19:15
19:09 (3) | 07:27
19:29 (3) | 19:12
19:08 (3) |
19:29 (3) |
| 380
|

22

22

22

22

21

20

18

16

12

179

| Oktober |Novembel|Dezember

19:08 (3) | 07:29
19:30 (3) | 19:10
19:07 (3) | 07:30
19:29 (3) | 19:08
19:07 (3) | 07:32
19:29 (3) | 19:06
19:06 (3) | 07:33
19:28 (3) | 19:04
19:07 (3) | 07:35
19:28 (3) | 19:01
19:07 (3) | 07:36
19:27 (3) | 18:59
19:08 (3) | 07:38
19:26 (3) | 18:57
19:08 (3) | 07:40
19:24 (3) | 18:55
19:09 (3) | 07:41
19:21 (3) | 18:53
19:13 (3) | 07:43
19:17 (3) | 18:51
| 07:44
| 18:49
| 07:46
| 18:47
| 07:47
| 18:44
| 07:49
| 18:42
| 07:51
| 18:40
| 07:52
| 18:38
| 07:54
| 18:36
| 07:56
| 18:34
| 07:57
| 18:32
| 07:59
| 18:30
| 08:01
| 18:28
| 08:02
| 18:26
| 08:04
| 18:24
| 08:05
| 18:22
| 07:07
| 17:20
| 07:09
| 17:18
| 07:10
| 17:17
| 07:12
| 17:15
| 07:14
| 17:13
| 07:15
| 17:11
| 07:17
| 17:09
| 334
|

| 07:19
| 17:08
| 07:21
| 17:06
| 07:22
| 17:04
| 07:24
| 17:02
| 07:26
| 17:01
| 07:27
| 16:59
| 07:29
| 16:58
| 07:31
| 16:56
| 07:32
| 16:54
| 07:34
| 16:53
| 07:36
| 16:51
| 07:37
| 16:50
| 07:39
| 16:49
| 07:41
| 16:47
| 07:42
| 16:46
| 07:44
| 16:45
| 07:46
| 16:43
| 07:47
| 16:42
| 07:49
| 16:41
| 07:50
| 16:40
| 07:52
| 16:39
| 07:54
| 16:38
| 07:55
| 16:37
| 07:57
| 16:36
| 07:58
| 16:35
| 08:00
| 16:34
| 08:01
| 16:33
| 08:03
| 16:32
| 08:04
| 16:32
| 08:05
| 16:31

I
I
| 272
I

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

Tag im Monat Sonnenaufgang

Sonnenuntergang (SS:MM)

-

(SS:MM)

Minuten mit Schatten

Zeitpunkt (SS:MM) Schattenanfang

Zeitpunkt (SS:MM) Schattenende

] 08:07
] 16:30
] 08:08
] 16:30
] 08:09
] 16:29
] 08:11
] 16:29
] 08:12
| 16:28
] 08:13
| 16:28
] 08:14
| 16:27
] 08:16
| 16:27
] 08:17
| 16:27
] 08:18
| 16:27
] 08:19
| 16:27
] 08:20
| 16:27
] 08:21
| 16:27
] 08:22
| 16:27
] 08:23
| 16:27
] 08:23
| 16:27
] 08:24
| 16:27
] 08:25
| 16:27
] 08:26
| 16:28
] 08:26
| 16:28
] 08:27
| 16:28
] 08:27
] 16:29
] 08:28
] 16:29
] 08:28
] 16:30
] 08:29
] 16:31
] 08:29
] 16:31
] 08:29
| 16:32
] 08:30
] 16:33
] 08:30
] 16:34
] 08:30
] 16:34
] 08:30
] 16:35
| 252
|

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

J\.
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( Beschreibung: Lizenzierter Anwender: )
Schattenwurfgutachten fur die Errichtung und den Betrieb von 8 neuen Windenergieanlagen im T&H Ingenieure GmbH
Windpark Nachtsheim-Luxem Bremerhavener HeerstraRe 10
DE-28717 Bremen
+49 (0) 421 79 400 600
klefeker / klefeker@th-ingenieure.de
Berechnet:
> 30.01.2020 11:25/3.2.744 <
SHADOW - Grafischer Kalender
\Berechnung: Gesamtbelastung Stunden )
AIOA B:IOB
- f—1"—— — -
20:00 E -/‘ }‘-.\‘ 20:00 : _,’J = ‘\‘\\
18:00 f _— \-“11‘ 18.00 E = ‘\\’L
14 41 -
16:00 -'f-" — .x; 16:00 —
S 14;002 T 14;003
™ - ™~ ]
1200 12:00
10:00 f 10:00 :
08:00 0 08:00 e -Et
0600 Bt il 06:00-] - S - =]
Al —— : _.-r-"""]
Jan Feb Mar Apr Mai Jun Jul Aug  Sep OM Mov Dez Jan Jan Feb Mar Apr Mai Jun  Jd Aug Sep OK  Nov Dez Jan
Monat Monat
c.loc D:loD
20:00 e 20:00 P
1800 /J - 1800 /J ]
e | - ‘\ i P 5\
:-—f"" — 14— o
16:00 . 16:00 .
o 14:0:-3 = 1400
~ - ™~ ]
1200 12:00
10:00 E 10:00 E
02:00 : 08:.00 . -]
: 2 L4 ] Y =1
06:00 AN 06:00 PSI~
Jn Feb Mir Ap Ma Jn U Alg Sp Of Nov Dez dan Jn Feb M Ax Ma Jn Ji Alg Sep Ok Nov Dez Jan
Monat Monat
EIOE F:IOF
] "] H“‘\ 1 ] H"‘\\
20:00 e 20:00 P
1800 /J ™ 1800 /J ™
10— = 1‘ i =] " l\
:-—f"" T 14— R m——
16:00 . 16:00 .
o 14:0:-3 = 1400
~ - ™~ ]
1200 12:00
10:00 E 10:00 E
oe:00 3 - 08:00 . L .
] : - Y ] - - U
w00 \\J‘\QH =g o] \\j\ Q o=
Jn Feb Mir Ap Ma Jn U Alg Sp Of Nov Dez dan Jn Feb M Ax Ma Jn Ji Alg Sep Ok Nov Dez Jan
Monat Monat
WEA
B v P 4 weaLua P sweaka 12: WEA K4
2: WEA LU2 [ RATINGH P o werke 13: WEA K5

windPRO 3.2.744 | EMD International A/S, Tel
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( Beschreibung: Lizenzierter Anwender: )
Schattenwurfgutachten fur die Errichtung und den Betrieb von 8 neuen Windenergieanlagen im T&H Ingenieure GmbH
Windpark Nachtsheim-Luxem Bremerhavener HeerstraRe 10
DE-28717 Bremen
+49 (0) 421 79 400 600
klefeker / klefeker@th-ingenieure.de
Berechnet:
> 30.01.2020 11:25/3.2.744 <
SHADOW - Grafischer Kalender
\Berechnung: Gesamtbelastung Stunden )
G I0G H: IOH
- f—1"—— — -
o] L/"f - - | -\L
e = = -
18:00 = 4 - \\L 18:00— - ‘/f \L
1 I 1 P
16:00 16:00
- 14:002 - 14:005
] - ™~ -
1200 12:00
m:mf m:onf
08:00 f T 08:00 : T
1 \\J\\ L ] \\J\\\ - L
06:00 ——— IOl 06:00— EH‘
Jan Feb Mar Apr Mai Jun Jul Aug  Sep OM Mov Dez Jan Jan Feb Mar Apr Mai Jun  Jd Aug Sep OK  Nov Dez Jan
Monat Monat
WEA
B v B e 12: WEA K4
2: WEA LU2 P o werke
NG
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( Beschreibung: Lizenzierter Anwender: )
Schattenwurfgutachten fur die Errichtung und den Betrieb von 8 neuen Windenergieanlagen im T&H Ingenieure GmbH
Windpark Nachtsheim-Luxem Bremerhavener HeerstraRe 10
DE-28717 Bremen
+49 (0) 421 79 400 600
klefeker / klefeker@th-ingenieure.de
Berechnet:
30.01.2020 11:25/3.2.744
. _/
(SHADOW - Kalender pro WEA h
\Berechnung: Gesamtbelastung StundenWEA: 9 - WEA K1 )
A n ~
Voraussetzungen fur Berechnung des Schattenwurfs
Referenzjahr fir Kalender 2020
Die dargestellten Zeiten sind die astronomisch maximal mégliche Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint taglich von Sonnenauf- bis -untergang
Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb
|Januar |Februar |Méarz 1 April IMai 1Juni 1Juli | August | September | Oktober |NovembelDezembe|
1108:30 | 08:07 |07:15 | 07:08 07:34-07:44/10 | 06:07 06:41-06:52/11 | 05:25 | 05:23 | 05:57 | 06:43 107:28 | 07:19 | 08:07
|16:35 | 17:20 | 18:10 | 20:01 | 20:48 |21:31 | 21:44 | 21:15 | 20:16 119:10 | 17:07 | 16:30
2] 08:30 | 08:06 | 07:13 | 07:06 07:35-07:42/7 | 06:05 06:43-06:52/9 | 05:24 | 05:23 | 05:58 | 06:44 | 07:30 | 07:20 | 08:08
: |17:22 | 18:12 | 20:02 | 20:50 |21:32 | 21:44 | 21:13 | 20:14 119:08 | 17:06 | 16:29
108:04 | 07:11 | 07:04 | 06:03 06:44-06:50/6 | 05:23 | 05:24 | 05:59 | 06:46 107:32 | 07:22 | 08:09
|17:23 ] 18:13 | 20:04 | 20:51 121:33 | 21:44 | 21:12 | 20:12 119:06 | 17:04 | 16:29
1 08:03 | 07:09 | 07:02 | 06:02 105:23 | 05:25 | 06:01 | 06:47 107:33 | 07:24 | 08:11
|17:25 | 18:15 | 20:05 | 20:53 |21:34 | 21:43 | 21:10 | 20:10 119:04 | 17:02 | 16:28
108:01 | 07:07 | 07:00 | 06:00 105:22 | 05:25 | 06:02 | 06:49 107:35 | 07:25 | 08:12
|17:27 | 18:17 | 20:07 | 20:54 |21:35 | 21:43 | 21:08 | 20:08 119:01 | 17:01 | 16:28
1 08:00 | 07:05 | 06:57 | 05:58 105:21 | 05:26 | 06:04 | 06:50 107:36 | 07:27 | 08:13
|17:29 | 18:18 | 20:09 | 20:56 |21:36 | 21:42 | 21:07 | 20:05 |18:59 | 16:59 | 16:28
|07:58 | 07:03 | 06:55 ] 05:56 ]05:21 [ 05:27 | 06:05 ] 06:52 107:38 | 07:29 | 08:14
117:30 | 18:20 | 20:10 | 20:57 |21:37 | 21:42 | 21:05 | 20:03 | 18:57 | 16:57 | 16:27
|07:57 | 07:01 | 06:53 | 05:55 105:20 | 05:28 | 06:07 | 06:53 107:39 | 07:31 | 08:15
117:32 | 18:22 | 20:12 | 20:59 121:37  |21:41 | 21:03 | 20:01 118:55 | 16:56 | 16:27
107:55 | 06:59 | 06:51 | 05:53 105:20 | 05:29 | 06:08 | 06:55 107:41 | 07:32 | 08:17
|17:34 | 18:23 | 20:13 | 21:00 |21:38 | 21:41 | 21:02 | 19:59 | 18:53 | 16:54 | 16:27
107:53 | 06:56 | 06:49 | 05:52 105:20 ] 05:30 | 06:10 06:53-07:00/7 | 06:56 07:29-07:35/6 | 07:43 | 07:34 | 08:18
6 |17:36 | 18:25 | 20:15 | 21:02 121:39 | 21:40 | 21:00 | 19:57 |18:51 | 16:53 | 16:27
11]08:28 | 07:52 | 06:54 | 06:47 | 05:50 105:19 | 05:31 | 06:11 06:51-07:01/10 | 06:58 07:27-07:36/9 | 07:44 | 07:36 | 08:19
| 16:47 | 17:37 | 18:27 | 20:17 | 21:03 | 21:40 | 21:39 | 20:58 | 19:54 | 18:48 | 16:51 | 16:26
B | 07:50 | 06:52 | 06:45 | 05:48 | 05:19 | 05:32 | 06:13 06:50-07:01/11 | 06:59 07:26-07:37/11 | 07:46 | 07:37 | 08:20
117:39 | 18:28 | 20:18 | 21:05 | 21:40 | 21:38 | 20:56 | 19:52 | 18:46 | 16:50 | 16:26
| 07:48 | 06:50 | 06:43 07:07-07:13/6 | 05:47 | 05:19 | 05:33 | 06:14 06:50-07:02/12 | 07:01 07:27-07:36/9 | 07:47 | 07:39 | 08:21
|17:41 ] 18:30 | 20:20 | 21:06 |21:41 | 21:38 | 20:54 | 19:50 |18:44 | 16:48 | 16:26
| 07:46 | 06:48 | 06:40 07:05-07:15/10 | 05:45 | 05:19 | 05:34 | 06:16 06:49-07:01/12 | 07:02 07:29-07:36/7 | 07:49 | 07:41 | 08:22
| 16: |17:43 | 18:32 | 20:21 | 21:08 | 21:41 | 21:37 | 20:53 | 19:48 | 18:42 | 16:47 | 16:26
15| 08:25 | 07:45 | 06:46 | 06:38 07:04-07:15/11 | 05:44 | 05:18 | 05:35 | 06:17 06:49-07:02/13 | 07:04 07:30-07:34/4 | 07:51 | 07:42 | 08:23
|16:52 | 17:44 | 18:33 | 20:23 | 21:09 | 21:42 | 21:36 | 20:51 | 19:46 |18:40 | 16:46 | 16:26
107:43 | 06:43 | 06:36 07:03-07:15/12 | 05:43 105:18 | 05:36 | 06:19 06:49-07:01/12 | 07:05 107:52 | 07:44 | 08:23
|17:46 | 18:35 | 20:24 | 21:11 |21:43 | 21:35 | 20:49 | 19:43 |18:38 | 16:44 | 16:27
| 07:41 | 06:41 | 06:34 07:03-07:15/12 | 05:41 | 05:18 | 05:37 | 06:20 06:49-06:59/10 | 07:07 | 07:54 | 07:45 | 08:24
| 17:48 | 18:37 | 20:26 | 21:12 | 21:43 | 21:3¢ | 20:47 | 19:41 |18:36 | 16:43 | 16:27
107:39 | 06:39 | 06:32 07:03-07:15/12 | 05:40 105:18 | 05:38 | 06:22 06:51-06:58/7 | 07:09 107:55 | 07:47 | 08:25
117:50 ] 18:38 | 20:28 | 21:13 |21:43 | 21:33 | 20:45 ] 19:39 118:3¢ | 16:42 | 16:27
107:37 ] 06:37 | 06:30 07:03-07:14/11 | 05:39 105:18 | 05:39 | 06:23 | 07:10 107:57 | 07:49 | 08:26
|17:51 | 18:40 | 20:29 | 21:15 | 21:44 | 21:32 | 20:43 | 19:37 118:32 | 16:41 | 16:27
20 | 0! 107:35 | 06:35 | 06:28 07:05-07:12/7 | 05:37 105:18 | 05:41 | 06:25 | 07:12 107:59 | 07:50 | 08:26
117:00 | 17:53 | 18:41 | 20:31 | 21:16 | 21:44 | 21:31 | 20:41 | 19:35 118:30 | 16:40 | 16:28
21108:20 |07:33 | 06:33 | 06:26 | 05:36 105:19 | 05:42 | 06:26 | 07:13 108:00 | 07:52 | 08:27
117:02 | 17:55 | 18:43 | 20:32 | 21:18 | 21:44 | 21:30 | 20:39 ] 19:32 |18:28 | 16:39 | 16:28
22108:19 | 07:31 | 06:30 | 06:24 ] 05:35 ]05:19 | 05:43 | 06:28 07:11-07:13/2 | 07:15 108:02 | 07:53 | 08:27
117:03 | 17:56 | 18:45 | 20:34 | 21:19 | 21:44 | 21:29 | 20:37 | 19:30 |18:26 | 16:38 | 16:29
23108:18 | 07:30 | 06:28 | 06:22 | 05:34 105:19 | 05:44 | 06:29 07:08-07:16/8 | 07:16 1 08:04 | 07:55 | 08:28
117:05 | 17:58 | 18:46 | 20:36 | 21:20 |21:45 | 21:27 | 20:35 | 19:28 |18:24  ]16:37 | 16:29
24 0 | 07:28 | 06:26 | 06:20 06:47-06:50/3 | 05:32 | 05:19 | 05:46 | 06:31 07:06-07:16/10 | 07:18 | 08:05 | 07:57 | 08:28
|17:06 | 18:00 | 18:48 | 20:37 | 21:21 | 21:45 | 21:26 | 20:33 | 19:26 |18:22 | 16:36 | 16:30
25108:16 | 07:26 | 06:24 | 06:18 06:44-06:52/8 | 05:31 105:20 | 05:47 | 06:32 07:06-07:17/11 | 07:19 107:07 | 07:58 | 08:29
117:08 | 18:02 | 18:49 | 20:39 | 21:23 | 21:45 | 21:25 | 20:31 | 19:23 117:20 | 16:35 | 16:30
26]08:15 | 07:24 | 06:22 | 06:16 06:42-06:53/11 | 05:30 105:20 | 05:48 | 06:34 07:05-07:17/12 | 07:21 107:09 | 08:00 | 08:29
117:10 | 18:03 | 18:51 | 20:40 | 21:24 | 21:45 | 21:24 | 20:29 ] 19:21 |17:18 | 16:34 | 16:31
27| 08:14 | 07:22 | 06:19 | 06:14 06:41-06:53/12 | 05:29 | 05:20 | 05:50 | 06:35 07:05-07:17/12 | 07:22 | 07:10 | 08:01 | 08:29
|17:11 | 18:05 | 18:53 | 20:42 | 21:25 | 21:45 | 21:22 | 20:27 | 19:19 |17:16 | 16:33 | 16:32
28| 08:12 | 07:20 | 06:17 06:41-06:45/4 | 06:12 06:42-06:54/12 | 05:28 | 05:21 | 05:51 | 06:37 07:05-07:16/11 | 07:24 | 07:12 | 08:02 | 08:30
117:13 | 18:07 | 18:54 | 20:43 | 21:26 |21:45 | 21:21 | 20:25 | 19:17 |17:15 ] 16:32 | 16:33
29 | 08:11 | 07:18 | 07:15 07:39-07:45/6 | 06:11 06:41-06:54/13 | 05:27 | 05:21 | 05:52 | 06:38 07:06-07:15/9 | 07:25 | 07:14 | 08:04 | 08:30
|17:15 | 18:08 | 19:56 | 20:45 | 21:28 | 21:45 | 21:19 | 20:23 | 19:15 117:13 | 16:31 | 16:33
30]08:10 | | 07:13 07:36-07:45/9 | 06:09 06:41-06:53/12 | 05:26 105:22 | 05:54 | 06:40 07:07-07:13/6 | 07:27 107:15 | 08:05 | 08:30
117:16 | | 19:57 | 20:47 | 21:29 | 21:44 | 21:18 | 20:21 | 19:12 |17:11 | 16:31 | 16:34
31]08:08 | | 07:11 07:34-07:44/10 | | 05:26 | 1 05:55 | 06:41 | 107:17 | | 08:30
|17:18 | | 19:59 | | 21:30 | |21:16 | 20:18 | 117:09 | | 16:35
Sonnenscheinstunden | 265 | 290 | 368 | 413 | 479 | 490 | 494 | 449 | 380 | 334 | 272 | 252
Anzahl Minuten mit Schatten 0 0 29 169 26 0 0 175 46 0 0 0
Tabellen-Layout: Die Daten fur jeden Tag sind in folgender Matrix wiedergegeben (Sommerzeit wie Bezugsjahr):
Tag im Monat Sonnenaufgang  (SS:MM) Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (SS:MM) Schattenende/Minuten mit Schatten
Sonnenuntergang (SS:MM) Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (SS:MM) Schattenende/Minuten mit Schatten
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( Beschreibung: Lizenzierter Anwender: )
Schattenwurfgutachten fur die Errichtung und den Betrieb von 8 neuen Windenergieanlagen im T&H Ingenieure GmbH
Windpark Nachtsheim-Luxem Bremerhavener HeerstraRe 10

DE-28717 Bremen
+49 (0) 421 79 400 600
klefeker / klefeker@th-ingenieure.de
Berechnet:
> 30.01.2020 11:25/3.2.744 <
SHADOW - Kalender pro WEA
\Berechnung: Gesamtbelastung StundenWEA: 10 - WEA K2 )
(Voraussetzungen fiir Berechnung des Schattenwurfs )
Referenzjahr fir Kalender 2020
Die dargestellten Zeiten sind die astronomisch maximal mdégliche Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint taglich von Sonnenauf- bis -untergang
Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb
|Januar |Februar |Marz 1April | Mai | Juni
1]08:30 |08:07 |07:15 | 07:08 | 06:07 | 05:25
|16:35 | 17:20 | 18:10 | 20:01 | 20:48 | 21:31
2108:30 |08:06 |O07:13 | 07:06 07:31-07:37/6 | 06:05 | 05:24
|16:36 | 17:22 | 18:12 | 20:02 | 20:50 | 21:32
3108:30 |08:04 |O07:11 | 07:04 07:28-07:39/11 | 06:03 ] 05:23
|16:37 | 17:23 | 18:13 | 20:04 | 20:51 | 21:33
4108:30 |08:03 |07:09 | 07:02 07:27-07:40/13 | 06:02 ] 05:23
|16:38 | 17:25 | 18:15 | 20:05 | 20:53 | 21:34
5108:30 |08:01 | 07:07 | 07:00 07:25-07:40/15 | 06:00 ] 05:22
| 16:40 | 17:27 | 18:17 | 20:07 | 20:54 | 21:35
6108:29 |08:00 |O07:05 | 06:57 07:24-07:40/16 | 05:58 ] 05:22
| 16:41 | 17:29 | 18:19 | 20:09 | 20:56 | 21:36
7108:29 |07:58 | 07:03 | 06:55 07:24-07:40/16 | 05:57 ] 05:21
| 16:42 | 17:30 | 18:20 | 20:10 | 20:57 | 21:37
8108:29 |07:57 | 07:01 | 06:53 07:24-07:39/15 | 05:55 | 05:20
| 16:43 | 17:32 | 18:22 | 20:12 | 20:59 | 21:37
9108:29 |07:55 | 06:59 | 06:51 07:25-07:38/13 | 05:53 | 05:20
| 16:44 | 17:34 | 18:23 | 20:13 | 21:00 | 21:38
101 08:28 | 07:53 | 06:57 07:21-07:23/2 | 06:49 07:25-07:37/12 | 05:52 06:18-06:23/5 | 05:20
| 16:46 | 17:36 | 18:25 | 20:15 | 21:02 | 21:39
11]08:28 | 07:52 | 06:54 07:19-07:24/5 | 06:47 07:27-07:35/8 | 05:50 06:17-06:24/7 | 05:19
| 16:47 | 17:37 | 18:27 | 20:17 | 21:03 | 21:40
121 08:27 | 07:50 | 06:52 07:16-07:23/7 | 06:45 | 05:48 06:15-06:24/9 | 05:19
| 16:48 | 17:39 | 18:28 | 20:18 | 21:05 | 21:40
13108:27 | 07:48 | 06:50 07:14-07:23/9 | 06:43 | 05:47 06:14-06:25/11 | 05:19
| 16:50 | 17:41 | 18:30 | 20:20 | 21:06 | 21:41
14108:26 | 07:46 | 06:48 07:12-07:22/10 | 06:40 | 05:45 06:14-06:25/11 | 05:19
| 16:51 | 17:43 | 18:32 | 20:21 | 21:08 | 21:41
15108:25 | 07:45 | 06:46 07:10-07:12/2 | 06:38 | 05:44 06:13-06:25/12 | 05:18
| 16:52 | 17:44 | 18:33 07:13-07:21/8 | 20:23 | 21:09 | 21:42
161 08:25 | 07:43 | 06:43 07:07-07:13/6 | 06:36 07:04-07:09/5 | 05:43 06:14-06:25/11 | 05:18
| 16:54 | 17:46 | 18:35 07:14-07:17/3 | 20:24 | 21:11 | 21:43
17 108:24 | 07:41 | 06:41 07:05-07:13/8 | 06:34 07:01-07:12/11 | 05:41 06:15-06:25/10 | 05:18
| 16:55 | 17:48 | 18:37 | 20:26 | 21:12 | 21:43
18108:23 | 07:39 | 06:39 07:03-07:13/10 | 06:32 07:00-07:13/13 | 05:40 06:16-06:24/8 | 05:18
| 16:57 | 17:50 | 18:38 | 20:28 | 21:14 | 21:43
19108:22 | 07:37 | 06:37 07:01-07:13/12 | 06:30 06:59-07:13/14 | 05:39 06:16-06:22/6 | 05:18
| 16:58 | 17:51 | 18:40 | 20:29 | 21:15 | 21:44
20]08:21 | 07:35 | 06:35 07:01-07:13/12 | 06:28 06:58-07:13/15 | 05:37 06:18-06:21/3 | 05:18
|17:00 | 17:53 | 18:41 | 20:31 | 21:16 | 21:44
21]108:20 | 07:33 | 06:33 07:01-07:11/10 | 06:26 06:57-07:13/16 | 05:36 ] 05:19
|17:02 | 17:55 | 18:43 | 20:32 | 21:18 | 21:44
22108:19 | 07:31 | 06:30 07:02-07:09/7 | 06:24 06:57-07:13/16 | 05:35 ] 05:19
|17:03 | 17:56 | 18:45 | 20:34 | 21:19 | 21:45
23108:18 | 07:30 | 06:28 | 06:22 06:57-07:12/15 | 05:34 ] 05:19
|17:05 | 17:58 | 18:46 | 20:36 | 21:20 | 21:45
24108:17 | 07:28 | 06:26 | 06:20 06:57-07:11/14 | 05:32 ] 05:19
| 17:06 | 18:00 | 18:48 | 20:37 | 21:22 | 21:45
25]08:16 | 07:26 | 06:24 | 06:18 06:58-07:10/12 | 05:31 ] 05:20
|17:08 | 18:02 | 18:49 | 20:39 | 21:23 | 21:45
26]08:15 | 07:24 | 06:22 | 06:16 06:59-07:09/10 | 05:30 | 05:20
|17:10 | 18:03 | 18:51 | 20:40 | 21:24 | 21:45
27108:14 | 07:22 | 06:19 | 06:14 07:01-07:06/5 | 05:29 ] 05:20
|17:11 | 18:05 | 18:53 | 20:42 | 21:25 | 21:45
28108:12 | 07:20 | 06:17 | 06:13 | 05:28 ] 05:21
|17:13 | 18:07 | 18:54 | 20:43 | 21:26 | 21:45
29]08:11 | 07:18 | 07:15 | 06:11 | 05:27 ] 05:21
|17:15 | 18:08 | 19:56 | 20:45 | 21:28 | 21:45
30]08:10 | 1 07:13 | 06:09 | 05:27 ] 05:22
|17:16 | | 19:57 | 20:47 | 21:29 | 21:44
31]08:09 | | 07:11 | | 05:26 |
|17:18 | | 19:59 | | 21:30 |
Sonnenscheinstunden | 265 | 290 | 368 | 413 | 479 | 490
Anzahl Minuten mit Schatten 0 0 111 271 93 0

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

Tag im Monat Sonnenaufgang  (SS:MM) Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (SS:MM) Schattenende/Minuten mit Schatten
Sonnenuntergang (SS:MM) Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (SS:MM) Schattenende/Minuten mit Schatten
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( Beschreibung: Lizenzierter Anwender: )
Schattenwurfgutachten fur die Errichtung und den Betrieb von 8 neuen Windenergieanlagen im T&H Ingenieure GmbH
Windpark Nachtsheim-Luxem Bremerhavener HeerstraRe 10

DE-28717 Bremen
+49 (0) 421 79 400 600
klefeker / klefeker@th-ingenieure.de
Berechnet:
> 30.01.2020 11:25/3.2.744 <
SHADOW - Kalender pro WEA
\Berechnung: Gesamtbelastung StundenWEA: 10 - WEA K2 )
(Voraussetzungen fiir Berechnung des Schattenwurfs )
Referenzjahr fir Kalender 2020
Die dargestellten Zeiten sind die astronomisch maximal mdégliche Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint taglich von Sonnenauf- bis -untergang
Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb
| Juli ] August | September ]| Oktober I NovembefDezember
1]05:23 | 05:57 06:26-06:34/8 | 06:43 07:26-07:34/8 | 07:28 07:55-08:03/8 |07:19 | 08:07
| 21:44 | 21:15 | 20:16 | 19:10 | 17:07 ] 16:30
2] 05:23 | 05:58 06:28-06:34/6 | 06:44 07:23-07:35/12 | 07:30 07:56-08:02/6 |07:20 | 08:08
| 21:44 | 21:13 | 20:14 | 19:08 |17:06 | 16:29
3]05:24 | 05:59 06:29-06:32/3 | 06:46 07:23-07:36/13 | 07:32 07:58-08:01/3 | 07:22 | 08:09
| 21:44 | 21:12 | 20:12 | 19:06 |17:04 | 16:29
4] 05:25 | 06:01 | 06:47 07:21-07:36/15 | 07:33 ] 07:24 | 08:11
| 21:43 | 21:10 | 20:10 | 19:04 |17:02 | 16:28
5] 05:25 | 06:02 | 06:49 07:21-07:37/16 | 07:35 ] 07:25 | 08:12
| 21:43 | 21:08 | 20:08 | 19:01 |17:01 | 16:28
6] 05:26 | 06:04 | 06:50 07:20-07:36/16 | 07:36 ] 07:27 ] 08:13
| 21:42 | 21:07 | 20:05 | 18:59 | 16:59 | 16:28
7] 05:27 | 06:05 | 06:52 07:21-07:36/15 | 07:38 ] 07:29 | 08:14
| 21:42 | 21:05 | 20:03 | 18:57 | 16:57 | 16:27
8 05:28 | 06:07 | 06:53 07:21-07:34/13 | 07:39 ] 07:31 | 08:16
| 21:41 | 21:03 | 20:01 | 18:55 | 16:56 | 16:27
9 05:29 | 06:08 | 06:55 07:21-07:32/11 | 07:41 ] 07:32 | 08:17
| 21:41 | 21:02 | 19:59 | 18:53 | 16:54 | 16:27
10 | 05:30 | 06:10 | 06:56 07:24-07:30/6 | 07:43 ] 07:34 | 08:18
| 21:40 | 21:00 | 19:57 | 18:51 | 16:53 | 16:27
11 ] 05:31 ] 06:11 | 06:58 | 07:44 ] 07:36 | 08:19
| 21:39 | 20:58 | 19:55 | 18:49 | 16:51 | 16:26
12 ] 05:32 ] 06:13 | 06:59 | 07:46 | 07:37 ] 08:20
| 21:38 | 20:56 | 19:52 | 18:46 | 16:50 | 16:26
13 ] 05:33 | 06:14 | 07:01 | 07:47 ] 07:39 | 08:21
| 21:38 | 20:54 | 19:50 | 18:44 | 16:49 | 16:26
14 ] 05:34 | 06:16 | 07:02 | 07:49 ] 07:41 | 08:22
| 21:37 | 20:53 | 19:48 | 18:42 | 16:47 | 16:26
15 | 05:35 ] 06:17 | 07:04 | 07:51 | 07:42 | 08:23
| 21:36 | 20:51 | 19:46 | 18:40 | 16:46 | 16:26
16 | 05:36 ] 06:19 07:08-07:14/6 | 07:06 | 07:52 | 07:44 | 08:23
| 21:35 | 20:49 | 19:43 | 18:38 | 16:45 | 16:27
17 | 05:37 ] 06:20 07:05-07:16/11 | 07:07 | 07:54 | 07:45 | 08:24
| 21:34 | 20:47 | 19:41 | 18:36 | 16:43 | 16:27
18 | 05:38 ] 06:22 07:04-07:17/13 | 07:09 | 07:55 | 07:47 ] 08:25
| 21:33 | 20:45 | 19:39 | 18:34 | 16:42 | 16:27
19 | 05:39 | 06:23 07:03-07:17/14 | 07:10 | 07:57 ] 07:49 | 08:26
| 21:32 | 20:43 | 19:37 | 18:32 | 16:41 | 16:27
20 | 05:41 ] 06:25 07:03-07:18/15 | 07:12 | 07:59 | 07:50 | 08:26
| 21:31 | 20:41 | 19:35 | 18:30 | 16:40 | 16:28
211 05:42 | 06:26 07:02-07:18/16 | 07:13 07:49-07:53/4 | 08:00 | 07:52 | 08:27
| 21:30 | 20:39 | 19:32 | 18:28 | 16:39 | 16:28
221 05:43 | 06:28 07:01-07:17/16 | 07:15 07:46-07:56/10 | 08:02 | 07:53 | 08:27
| 21:29 | 20:37 | 19:30 | 18:26 | 16:38 | 16:29
23] 05:44 ] 06:29 07:02-07:17/15 | 07:16 07:44-07:56/12 | 08:04 | 07:55 | 08:28
| 21:27 | 20:35 | 19:28 | 18:24 | 16:37 | 16:29
24| 05:46 06:27-06:32/5 | 06:31 07:01-07:16/15 | 07:18 07:44-07:57/13 | 08:05 | 07:57 | 08:28
| 21:26 | 20:33 | 19:26 | 18:22 | 16:36 | 16:30
25 05:47 06:26-06:33/7 | 06:32 07:03-07:15/12 | 07:19 07:45-07:56/11 | 07:07 | 07:58 | 08:29
| 21:25 | 20:31 | 19:23 | 17:20 | 16:35 | 16:30
26 | 05:48 06:26-06:35/9 | 06:34 07:03-07:13/10 | 07:21 07:47-07:56/9 | 07:09 | 08:00 | 08:29
| 21:24 | 20:29 | 19:21 | 17:18 | 16:34 | 16:31
27 ] 05:50 06:25-06:35/10 | 06:35 07:06-07:11/5 | 07:22 07:48-07:55/7 | 07:10 ] 08:01 | 08:29
| 21:22 | 20:27 | 19:19 | 17:16 | 16:33 | 16:32
28] 05:51 06:24-06:35/11 | 06:37 | 07:24 07:50-07:53/3 | 07:12 | 08:02 | 08:30
| 21:21 | 20:25 | 19:17 07:54-08:01/7 | 17:15 | 16:32 ] 16:33
29| 05:52 06:24-06:35/11 | 06:38 | 07:25 07:52-08:02/10 | 07:14 | 08:04 | 08:30
| 21:19 | 20:23 | 19:15 | 17:13 | 16:31 | 16:33
30 | 05:54 06:25-06:36/11 | 06:40 | 07:27 07:53-08:02/9 | 07:15 | 08:05 | 08:30
| 21:18 | 20:21 | 19:12 | 17:11 | 16:31 | 16:34
31 ] 05:55 06:25-06:35/10 | 06:41 | | 07:17 | | 08:30
| 21:16 | 20:18 | | 17:09 | | 16:35
Sonnenscheinstunden | 494 | 449 | 380 | 334 | 272 | 252
Anzahl Minuten mit Schatten 74 165 220 17 0 0

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

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

Schattenwurfgutachten fur die Errichtung und den Betrieb von 8 neuen Windenergieanlagen im
Windpark Nachtsheim-Luxem

Lizenzierter Anwender:

T&H Ingenieure GmbH
Bremerhavener Heerstrale 10
DE-28717 Bremen

+49 (0) 421 79 400 600

klefeker / klefeker@th-ingenieure.de

Berechnet:

30.01.2020 11:25/3.2.744

o
(SHADOW - Kalender pro WEA
\Berechnung: Gesamtbelastung StundenWEA: 11 - WEA K3

J\.

(Voraussetzungen fiir Berechnung des Schattenwurfs

Referenzjahr fir Kalender
Die dargestellten Zeiten sind die astronomisch maximal mdégliche Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint taglich von Sonnenauf- bis -untergang
Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung

Die Windenergieanlage/n ist/sind immer in Betrieb

|Januar

1108:30
| 16:35
2] 08:30
| 16:36

3 08:30
| 16:37
4] 08:30
| 16:38
5| 08:30
| 16:40
6] 08:29
| 16:41
71 08:29
| 16:42

8 08:29
| 16:43

9 08:28
| 16:44
10 | 08:28
| 16:46
11| 08:28
| 16:47
12 | 08:27
| 16:48
13 | 08:26
| 16:50
14 | 08:26
| 16:51
15 | 08:25
| 16:52
16 | 08:24
| 16:54
17 | 08:24
| 16:55
18 | 08:23
| 16:57
19 | 08:22
| 16:58
20 | 08:21
| 17:00
21| 08:20
| 17:02
22| 08:19
| 17:03
23| 08:18
| 17:05
24 | 08:17
| 17:06
25 | 08:16
| 17:08
26 | 08:15
| 17:10
27| 08:14
| 17:11
28 | 08:12
| 17:13
29 | 08:11
| 17:15
30 | 08:10
| 17:16
31| 08:08
| 17:18

Sonnenscheinstunden | 265

Anzahl Minuten mit Schatten

|Februar |Marz

108:07 | 07:15
| 17:20 | 18:10
108:06 | 07:13
117:22 | 18:12
108:04 | 07:11
| 17:23 | 18:13
108:03 | 07:09
| 17:25 | 18:15
108:01 | 07:07
|17:27 | 18:17
108:00 | 07:05
| 17:29 | 18:18
107:58 | 07:03
117:30 | 18:20
107:57 | 07:01
117:32 | 18:22
107:55 | 06:59
117:34 | 18:23
107:53 | 06:56
| 17:36 | 18:25
107:52 | 06:54
| 17:37 | 18:27
107:50 | 06:52
117:39 | 18:28
107:48 | 06:50
| 17:41 | 18:30
107:46 | 06:48
|17:43 | 18:32
107:45 | 06:46
|17:44 | 18:33
107:43 | 06:43
|17:46 | 18:35
107:41 | 06:41
| 17:48 | 18:37
107:39 ] 06:39
|17:49 | 18:38
107:37 ] 06:37
117:51 | 18:40
107:35 ] 06:35
117:53 | 18:41
107:33 ] 06:32
117:55 | 18:43
107:31 ] 06:30
|17:56 | 18:45
107:30 | 06:28
| 17:58 | 18:46
107:28 | 06:26
]18:00 | 18:48
107:26 | 06:24
]18:02 | 18:49
107:24 | 06:21
| 18:03 | 18:51
107:22 ] 06:19
| 18:05 | 18:53
107:20 | 06:17
| 18:07 | 18:54
|07:18 | 07:15
|18:08 | 19:56
| | 07:13
| | 19:57
| | 07:11
| | 19:59
| 290 | 368
0

06:41-06:44/3

07:39-07:45/6

07:36-07:44/8

07:34-07:43/9

26

1April

| 07:08
| 20:01
| 07:06
| 20:02
| 07:04
| 20:04
| 07:02
| 20:05
| 07:00
| 20:07
| 06:57
| 20:09
| 06:55
| 20:10
| 06:53
| 20:12
| 06:51
] 20:13
| 06:49
| 20:15
| 06:47
| 20:16
| 06:45
| 20:18
| 06:43
| 20:20
| 06:40
| 20:21
| 06:38
| 20:23
| 06:36
| 20:24
] 06:34
] 20:26
| 06:32
| 20:28
] 06:30
| 20:29
| 06:28
] 20:31
] 06:26
| 20:32
| 06:24
] 20:34
| 06:22
] 20:36
] 06:20
| 20:37
| 06:18
] 20:39
| 06:16
| 20:40
] 06:14
| 20:42
| 06:12
| 20:43
] 06:11
| 20:45
| 06:09
| 20:47
|
|
| 413

2020

07:33-07:43/10

07:35-07:41/6

07:21-07:24/3
07:19-07:25/6
07:17-07:25/8
07:15-07:25/10
07:14-07:25/11
07:14-07:24/10

07:16-07:22/6

70

I Mai

| 06:07
| 20:48
| 06:05
| 20:50
| 06:03
| 20:51
| 06:02
| 20:53
| 06:00
| 20:54
] 05:58
| 20:56
| 05:56
| 20:57
] 05:55
| 20:59
] 05:53
| 21:00
] 05:52
| 21:02
] 05:50
| 21:03
] 05:48
| 21:05
| 05:47
| 21:06
] 05:45
| 21:08
| 05:44
| 21:09
] 05:43
| 21:11
] 05:41
| 21:12
] 05:40
| 21:13
] 05:39
| 21:15
| 05:37
| 21:16
] 05:36
| 21:18
] 05:35
| 21:19
] 05:34
] 21:20
] 05:32
| 21:21
] 05:31
| 21:23
] 05:30
| 21:24
] 05:29
| 21:25
] 05:28
| 21:26
| 05:27
| 21:28
] 05:26
] 21:29
] 05:26
| 21:30
| 479

1Juni

] 05:25
| 21:31
| 05:24
| 21:32
] 05:23
| 21:33
] 05:23
| 21:34
] 05:22
| 21:35
] 05:21
| 21:36
] 05:21
| 21:37
] 05:20
| 21:37
] 05:20
| 21:38
] 05:20
| 21:39
] 05:19
| 21:40
] 05:19
| 21:40
] 05:19
| 21:41
] 05:19
| 21:41
] 05:18
| 21:42
] 05:18
| 21:42
] 05:18
| 21:43
] 05:18
| 21:43
] 05:18
| 21:44
] 05:18
| 21:44
] 05:19
| 21:44
] 05:19
| 21:44
] 05:19
| 21:45
] 05:19
| 21:45
] 05:20
| 21:45
] 05:20
| 21:45
] 05:20
| 21:45
] 05:21
| 21:45
] 05:21
| 21:45
] 05:22
| 21:44
|
|
| 490

19uli

] 05:23
| 21:44
] 05:23
| 21:44
] 05:24
| 21:44
] 05:25
| 21:43
] 05:25
| 21:43
] 05:26
| 21:42
| 05:27
| 21:42
] 05:28
| 21:41
] 05:29
| 21:41
] 05:30
| 21:40
] 05:31
| 21:39
] 05:32
| 21:38
] 05:33
| 21:38
] 05:34
| 21:37
] 05:35
| 21:36
] 05:36
| 21:35
] 05:37
| 21:34
] 05:38
| 21:33
] 05:39
| 21:32
] 05:41
| 21:31
| 05:42
| 21:30
] 05:43
| 21:29
| 05:44
| 21:27
| 05:46
| 21:26
| 05:47
| 21:25
| 05:48
| 21:23
] 05:50
| 21:22
] 05:51
| 21:21
| 05:52
| 21:19
| 05:54
| 21:18
] 05:55
| 21:16
| 494

JAugust

] 05:57
| 21:15
| 05:58
| 21:13
] 05:59
| 21:12
] 06:01
| 21:10
| 06:02
| 21:08
| 06:04
| 21:07
] 06:05
| 21:05
| 06:07
| 21:03
| 06:08
| 21:02
] 06:10
| 21:00
] 06:11
| 20:58
] 06:13
| 20:56
| 06:14
| 20:54
| 06:16
| 20:53
| 06:17
| 20:51
] 06:19
| 20:49
| 06:20
| 20:47
| 06:22
| 20:45
| 06:23
| 20:43
| 06:25
| 20:41
| 06:26
| 20:39
| 06:28
| 20:37
| 06:29
| 20:35
| 06:31
| 20:33
| 06:32
| 20:31
| 06:34
| 20:29
] 06:35
| 20:27
| 06:37
| 20:25
| 06:38
| 20:23
| 06:40
| 20:20
| 06:41
| 20:18
| 449

07:15-07:21/6

|September

| 06:43 07:13-07:23/10
| 20:16

| 06:44 07:12-07:22/10
| 20:14
| 06:46
| 20:12
| 06:47
| 20:10
| 06:49
| 20:08
| 06:50
| 20:05
| 06:52
| 20:03
| 06:53
| 20:01
| 06:55
| 19:59
| 06:56 07:28-07:34/6
| 19:57

| 06:58 07:26-07:35/9
| 19:54

| 06:59 07:26-07:36/10
| 19:52

| 07:01 07:27-07:35/8
| 19:50

| 07:02 07:29-07:35/6
| 19:48

| 07:04 07:30-07:34/4
| 19:46

| 07:05

| 19:43

| 07:07

| 19:41

| 07:09

| 19:39

| 07:10

| 19:37

| 07:12

| 19:34

1 07:13

] 19:32

1 07:15

| 19:30

| 07:16

| 19:28

| 07:18

| 19:26

1 07:19

| 19:23

|1 07:21

] 19:21

| 07:22

| 19:19

1 07:24

] 19:17

1 07:25

| 19:14

| 07:27

| 19:12

07:13-07:23/10

07:14-07:22/8

07:16-07:22/6

07:17-07:20/3

380
90

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

Tag im Monat

-

Sonnenaufgang
Sonnenuntergang (SS:MM)

(SS:MM)

J\.

| Oktober |Novembe}lDezember]

1 07:28
| 19:10
1 07:30
| 19:08
1 07:32
| 19:06
1 07:33
| 19:04
1 07:35
| 19:01
1 07:36
| 18:59
1 07:38
| 18:57
1 07:39
| 18:55
| 07:41
| 18:53
| 07:43
| 18:51
| 07:44
| 18:48
| 07:46
| 18:46
| 07:47
| 18:44
| 07:49
| 18:42
| 07:51
| 18:40
| 07:52
| 18:38
| 07:54
| 18:36
| 07:55
| 18:34
| 07:57
| 18:32
| 07:59
| 18:30
| 08:00
| 18:28
| 08:02
| 18:26
| 08:04
| 18:24
| 08:05
| 18:22
| 07:07
| 17:20
| 07:09
| 17:18
| 07:10
| 17:16
| 07:12
| 17:15
| 07:14
| 17:13
| 07:15
| 17:11
| 07:17
| 17:09
| 334

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

1 07:19
| 17:07
1 07:20
| 17:06
| 07:22
| 17:04
| 07:24
| 17:02
1 07:25
| 17:01
| 07:27
] 16:59
1 07:29
| 16:57
1 07:30
| 16:56
| 07:32
| 16:54
| 07:34
| 16:53
1 07:36
| 16:51
| 07:37
| 16:50
| 07:39
| 16:48
| 07:41
| 16:47
| 07:42
| 16:46
| 07:44
| 16:44
| 07:45
| 16:43
| 07:47
| 16:42
| 07:49
| 16:41
| 07:50
| 16:40
| 07:52
| 16:39
| 07:53
| 16:38
| 07:55
| 16:37
| 07:57
| 16:36
| 07:58
] 16:35
| 08:00
| 16:34
| 08:01
| 16:33
| 08:02
| 16:32
| 08:04
| 16:31
| 08:05
| 16:31
|
|
| 272

] 08:07
| 16:30
| 08:08
| 16:29
| 08:09
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Beschreibung:

Schattenwurfgutachten fur die Errichtung und den Betrieb von 8 neuen Windenergieanlagen im
Windpark Nachtsheim-Luxem

Lizenzierter Anwender:

T&H Ingenieure GmbH
Bremerhavener Heerstrale 10

DE-28717 Bremen

+49 (0) 421 79 400 600
klefeker / klefeker@th-ingenieure.de

Berechnet:

30.01.2020 11:25/3.2.744

o
(SHADOW - Kalender pro WEA
\Berechnung: Gesamtbelastung StundenWEA: 12 - WEA K4

J\.

(Voraussetzungen fiir Berechnung des Schattenwurfs

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

| Januar

1]08:30
| 16:35
2108:30
| 16:36
3108:30
| 16:37
4] 08:30
| 16:38
51 08:30
| 16:40
6] 08:29
| 16:41
7108:29
| 16:42
8] 08:29
| 16:43
9]08:28
| 16:44
10 | 08:28
| 16:46

11 ] 08:28
| 16:47

12 | 08:27
| 16:48

13 | 08:27
| 16:50
14 | 08:26
| 16:51
15 | 08:25
| 16:52

16 | 08:24
| 16:54

17 | 08:24
| 16:55

18 | 08:23
| 16:57

19 | 08:22
| 16:58
20 | 08:21
| 17:00
21| 08:20
| 17:02
22| 08:19
| 17:03
23| 08:18
| 17:05
24 | 08:17
| 17:06
25 | 08:16
| 17:08
26 | 08:15
| 17:10
27| 08:14
| 17:11
28 | 08:12
| 17:13
29 | 08:11
| 17:15
30 | 08:10
| 17:16
31| 08:08
| 17:18

Sonnenscheinstunden | 265
Anzahl Minuten mit Schatten

0

| Februar

| 08:07
| 17:20
| 08:06
| 17:22
| 08:04
| 17:23
| 08:03
| 17:25
| 08:01
| 17:27
| 08:00
| 17:29
| 07:58
| 17:30
| 07:57
| 17:32
| 07:55
| 17:34
| 07:53
| 17:36
| 07:52
| 17:37
| 07:50
| 17:39
| 07:48
| 17:41
| 07:46
| 17:43
| 07:45
| 17:44
| 07:43
| 17:46
| 07:41
| 17:48
| 07:39
| 17:50
| 07:37 08:03-08:04/1
| 17:51
| 07:35 08:01-08:04/3
| 17:53
| 07:33 07:59-08:04/5
| 17:55
| 07:31 07:57-08:03/6
| 17:56
| 07:30 07:55-08:01/6
| 17:58
| 07:28 07:53-08:01/8
| 18:00
| 07:26 07:51-08:00/9
| 18:02
| 07:24 07:50-07:59/9
| 18:03
| 07:22 07:51-07:55/4
| 18:05
| 07:20
| 18:07
| 07:18
| 18:08

51

2020

| Mérz

| 07:15
| 18:10
| 07:13
| 18:12
| 07:11
| 18:13
| 07:09
| 18:15
| 07:07
| 18:17
| 07:05
| 18:19
| 07:03
| 18:20
| 07:01
| 18:22
| 06:59
| 18:23
| 06:57
| 18:25
| 06:54
| 18:27
| 06:52
| 18:28
| 06:50
| 18:30
| 06:48
| 18:32
| 06:46
| 18:33
| 06:43
| 18:35
| 06:41
| 18:37
| 06:39
| 18:38
| 06:37
| 18:40
| 06:35
| 18:41
| 06:33
| 18:43
| 06:30
| 18:45
| 06:28
| 18:46
| 06:26
| 18:48
| 06:24
| 18:49
| 06:22
| 18:51
| 06:19
| 18:53
| 06:17
| 18:54
| 07:15
| 19:56
| 07:13
| 19:57
| 07:11
| 19:59
| 368

07:34-07:37/3

07:32-07:39/7

07:29-07:39/10

07:27-07:39/12

07:25-07:40/15

07:25-07:39/14

07:25-07:39/14

07:26-07:38/12

07:26-07:35/9

07:07-07:13/6

07:05-07:14/9

07:03-07:16/13

07:01-07:16/15

07:00-07:16/16

06:59-07:15/16

07:00-07:15/15

07:00-07:14/14

07:01-07:13/12

07:03-07:09/6

218

| April

] 07:08
| 20:01
| 07:06
| 20:02
| 07:04
| 20:04
| 07:02
| 20:05
] 07:00
| 20:07
] 06:57
| 20:09
] 06:55
| 20:10
] 06:53
| 20:12
] 06:51
| 20:13
] 06:49
| 20:15
| 06:47
| 20:17
] 06:45
| 20:18
] 06:43
| 20:20
| 06:40
| 20:21
] 06:38
| 20:23
| 06:36
| 20:24
] 06:34
| 20:26
] 06:32
| 20:28
] 06:30
| 20:29
| 06:28
| 20:31
| 06:26
| 20:32
| 06:24
| 20:34
| 06:22
| 20:36
] 06:20
| 20:37
| 06:18
| 20:39
| 06:16
| 20:40
| 06:14
| 20:42
] 06:13
| 20:43
] 06:11
| 20:45
| 06:09
| 20:47
|

|
| 413

07:03-07:04/1

07:01-07:06/5

06:59-07:06/7

06:57-07:07/10

06:55-07:06/11

06:55-07:06/11

06:55-07:05/10

06:56-07:03/7

06:34-06:36/2

64

| Mai

| 06:07
| 20:48
| 06:05
| 20:50
| 06:03
| 20:51
| 06:02
| 20:53
| 06:00
| 20:54
| 05:58
| 20:56
| 05:57
| 20:57
| 05:55
| 20:59
| 05:53
| 21:00
| 05:52
| 21:02
| 05:50
| 21:03
| 05:48
| 21:05
| 05:47
| 21:06
| 05:45
| 21:08
| 05:44
| 21:09
| 05:43
| 21:11
] 05:41
| 21:12
] 05:40
| 21:13
] 05:39
| 21:15
] 05:37
| 21:16
] 05:36
| 21:18
] 05:35
| 21:19
] 05:34
| 21:20
] 05:32
| 21:21
] 05:31
| 21:23
] 05:30
| 21:24
] 05:29
| 21:25
] 05:28
| 21:26
] 05:27
| 21:28
] 05:27
| 21:29
] 05:26
| 21:30
| 479

06:32-06:38/6

06:31-06:39/8

06:29-06:39/10

06:27-06:39/12

06:28-06:39/11

06:28-06:38/10

06:29-06:38/9

06:29-06:37/8

06:32-06:35/3

7

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

Tag im Monat

-

Sonnenaufgang

Sonnenuntergang (SS:MM)

1Juni

| 05:25
| 21:31
| 05:24
| 21:32
| 05:23
| 21:33
| 05:23
| 21:34
| 05:22
| 21:35
| 05:22
| 21:36
| 05:21
| 21:37
| 05:21
| 21:37
| 05:20
| 21:38
| 05:20
| 21:39
| 05:19
| 21:40
| 05:19
| 21:40
| 05:19
| 21:41
| 05:19
| 21:41
| 05:18
| 21:42
| 05:18
| 21:42
| 05:18
| 21:43
| 05:18
| 21:43
| 05:18
| 21:44
| 05:18
| 21:44
| 05:19
| 21:44
| 05:19
| 21:44
| 05:19
| 21:45
| 05:19
| 21:45
| 05:20
| 21:45
| 05:20
| 21:45
| 05:20
| 21:45
| 05:21
| 21:45
| 05:21
| 21:45
| 05:22
| 21:44
|

|
| 490

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

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

J\.
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( Beschreibung: Lizenzierter Anwender: )
Schattenwurfgutachten fur die Errichtung und den Betrieb von 8 neuen Windenergieanlagen im T&H Ingenieure GmbH
Windpark Nachtsheim-Luxem Bremerhavener HeerstraRe 10

DE-28717 Bremen
+49 (0) 421 79 400 600
klefeker / klefeker@th-ingenieure.de
Berechnet:
> 30.01.2020 11:25/3.2.744 <
SHADOW - Kalender pro WEA
\Berechnung: Gesamtbelastung StundenWEA: 12 - WEA K4 )
(Voraussetzungen fiir Berechnung des Schattenwurfs )
Referenzjahr fir Kalender 2020
Die dargestellten Zeiten sind die astronomisch maximal mdégliche Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint taglich von Sonnenauf- bis -untergang
Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb
| Juli ] August | September ] Oktober INovembe}fDezember
1]05:23 | 05:57 | 06:43 | 07:28 08:07-08:14/7 | 07:19 | 08:07
| 21:44 | 21:15 | 20:16 | 19:10 | 17:07 ] 16:30
2]05:23 | 05:58 | 06:44 ] 07:30 08:04-08:15/11 |07:20 | 08:08
| 21:44 | 21:13 | 20:14 | 19:08 | 17:06 | 16:29
3]05:24 | 05:59 | 06:46 | 07:32 08:03-08:16/13 | 07:22 | 08:09
| 21:44 | 21:12 | 20:12 | 19:06 | 17:04 ] 16:29
4105:25 | 06:01 06:40-06:45/5 | 06:47 | 07:33 08:02-08:16/14 | 07:24 | 08:11
| 21:43 | 21:10 | 20:10 | 19:04 | 17:02 | 16:28
5]05:25 | 06:02 06:39-06:48/9 | 06:49 | 07:35 08:01-08:16/15 |07:25 | 08:12
| 21:43 | 21:08 | 20:08 | 19:01 | 17:01 | 16:28
6]05:26 | 06:04 06:38-06:48/10 | 06:50 | 07:36 08:03-08:16/13 | 07:27 | 08:13
| 21:42 | 21:07 | 20:05 | 18:59 | 16:59 | 16:28
7105:27 | 06:05 06:37-06:48/11 | 06:52 | 07:38 08:04-08:15/11 |07:29 | 08:14
| 21:42 | 21:05 | 20:03 | 18:57 | 16:57 | 16:27
805:28 | 06:07 06:37-06:49/12 | 06:53 | 07:39 08:06-08:15/9 | 07:31 | 08:15
| 21:41 | 21:03 | 20:01 | 18:55 | 16:56 | 16:27
9]05:29 | 06:08 06:37-06:48/11 | 06:55 | 07:41 08:07-08:12/5 | 07:32 | 08:17
| 21:41 | 21:02 | 19:59 | 18:53 | 16:54 | 16:27
10 ] 05:30 | 06:10 06:39-06:48/9 | 06:56 | 07:43 08:09-08:10/1 | 07:34 | 08:18
| 21:40 | 21:00 | 19:57 | 18:51 | 16:53 | 16:27
11]05:31 | 06:11 06:40-06:47/7 | 06:58 | 07:44 | 07:36 ] 08:19
] 21:39 | 20:58 | 19:55 | 18:49 | 16:51 | 16:26
121 05:32 | 06:13 06:41-06:46/5 | 06:59 | 07:46 | 07:37 ] 08:20
| 21:38 | 20:56 | 19:52 | 18:46 | 16:50 | 16:26
13]105:33 | 06:14 06:43-06:44/1 | 07:01 | 07:47 | 07:39 ] 08:21
| 21:38 | 20:54 | 19:50 | 18:44 | 16:49 | 16:26
141 05:34 | 06:16 | 07:02 | 07:49 | 07:41 ] 08:22
| 21:37 ] 20:53 | 19:48 | 18:42 | 16:47 | 16:26
15]05:35 | 06:17 | 07:04 | 07:51 | 07:42 ] 08:23
| 21:36 | 20:51 | 19:46 | 18:40 | 16:46 | 16:27
16 ] 05:36 | 06:19 | 07:06 | 07:52 08:22-08:29/7 | 07:44 | 08:23
| 21:35 | 20:49 | 19:43 | 18:38 | 16:45 | 16:27
17 1 05:37 | 06:20 | 07:07 | 07:54 08:21-08:31/10 | 07:45 | 08:24
| 21:34 | 20:47 | 19:41 | 18:36 | 16:43 | 16:27
181 05:38 | 06:22 | 07:09 07:52-07:57/5 | 07:55 08:23-08:32/9 | 07:47 | 08:25
| 21:33 | 20:45 ] 19:39 | 18:34 | 16:42 | 16:27
191 05:39 | 06:23 ] 07:10 07:48-07:59/11 | 07:57 08:24-08:31/7 | 07:49 | 08:26
| 21:32 ] 20:43 | 19:37 | 18:32 | 16:41 | 16:27
20]05:41 | 06:25 07:05-07:06/1 | 07:12 07:47-08:00/13 | 07:59 08:26-08:32/6 | 07:50 | 08:26
] 21:31 | 20:41 | 19:35 | 18:30 | 16:40 | 16:28
21]05:42 | 06:26 07:01-07:08/7 | 07:13 07:45-08:00/15 | 08:00 08:28-08:34/6 | 07:52 | 08:27
] 21:30 ] 20:39 ] 19:32 | 18:28 | 16:39 | 16:28
22105:43 | 06:28 07:00-07:10/10 | 07:15 07:45-08:01/16 | 08:02 08:30-08:35/5 | 07:53 | 08:27
| 21:29 ] 20:37 | 19:30 | 18:26 | 16:38 | 16:29
23]05:44 | 06:29 06:58-07:10/12 | 07:16 07:44-08:00/16 | 08:04 08:31-08:34/3 | 07:55 | 08:28
| 21:27 ] 20:35 | 19:28 | 18:24 1 16:37 | 16:29
241 05:46 | 06:31 06:58-07:09/11 | 07:18 07:44-08:00/16 | 08:05 08:33-08:34/1 | 07:57 | 08:28
| 21:26 ] 20:33 | 19:26 | 18:22 116:36 | 16:30
25]05:47 | 06:32 07:00-07:09/9 | 07:19 07:45-07:58/13 | 07:07 | 07:58 | 08:29
| 21:25  ]20:31 | 19:23 | 17:20 116:35 ] 16:30
26 05:48 | 06:34 07:01-07:08/7 | 07:21 07:47-07:58/11 | 07:09 1 08:00 | 08:29
| 21:23 ] 20:29 | 19:21 | 17:18 |16:34 | 16:31
27 105:50 | 06:35 07:03-07:08/5 | 07:22 07:48-07:55/7 | 07:10 ] 08:01 | 08:29
| 21:22 | 20:27 | 19:19 |1 17:16 | 16:33 | 16:32
281 05:51 | 06:37 07:04-07:05/1 | 07:24 1 07:12 1 08:02 | 08:30
| 21:21 ] 20:25 | 19:17 |1 17:15 ]16:32 ] 16:33
2905:52 | 06:38 | 07:25 | 07:14 | 08:04 | 08:30
| 21:19 ] 20:23 | 19:15 117:13 ] 16:31 | 16:33
30| 05:54 | 06:40 | 07:27 |1 07:15 1 08:05 | 08:30
| 21:18 | 20:21 | 19:12 | 17:11 116:31 | 16:34
31]05:55 |06:41 | |1 07:17 | | 08:30
| 21:16 | 20:18 | | 17:09 | | 16:35
Sonnenscheinstunden | 494 | 449 | 380 | 334 | 272 | 252
Anzahl Minuten mit Schatten 0 143 123 153 0 0

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

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

G J
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Beschreibung:

Schattenwurfgutachten fur die Errichtung und den Betrieb von 8 neuen Windenergieanlagen im
Windpark Nachtsheim-Luxem

Lizenzierter Anwender:

T&H Ingenieure GmbH

Bremerhavener Heerstrale 10

DE-28717 Bremen

+49 (0) 421 79 400 600
klefeker / klefeker@th-ingenieure.de

Berechnet:

30.01.2020 11:25/3.2.744

o
(SHADOW - Kalender pro WEA

\Berechnung: Gesamtbelastung StundenWEA: 13 - WEA K5

J\.

(Voraussetzungen fiir Berechnung des Schattenwurfs
Referenzjahr fir Kalender
Die dargestellten Zeiten sind die astronomisch maximal mdégliche Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint taglich von Sonnenauf- bis -untergang

Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung

Die Windenergieanlage/n ist/sind immer in Betrieb

|Januar

1]08:30
| 16:35
2] 08:30
| 16:36
3] 08:30
| 16:37
4] 08:30
| 16:38
5] 08:30
| 16:40

6 | 08:29
| 16:41
71 08:29
| 16:42

8 | 08:29
| 16:43
9] 08:28
| 16:44

10 | 08:28
| 16:46

11 | 08:28
| 16:47

12 | 08:27
| 16:48

13 | 08:26
| 16:50

14 | 08:26
| 16:51

15 | 08:25
| 16:52

16 | 08:24
| 16:54

17 | 08:24
| 16:55

18 | 08:23
| 16:57

19 | 08:22
| 16:58
20 | 08:21
| 17:00
21 ] 08:20
| 17:02
22| 08:19
| 17:03
23| 08:18
| 17:05

24 ] 08:17
| 17:06
25 08:16
| 17:08
26 | 08:15
| 17:10
27| 08:14
|17:11
28 | 08:12
|17:13

29 ] 08:11
| 17:15
30 | 08:10
| 17:16
31| 08:08
| 17:18

Sonnenscheinstunden | 265

Anzahl Minuten mit Schatten 0

|Februar |Marz

| 08:07
| 17:20
| 08:06
| 17:22
| 08:04
|17:23
| 08:03
| 17:25
] 08:01
| 17:27
| 08:00
| 17:29
| 07:58
| 17:30
| 07:56
|17:32
] 07:55
| 17:34
| 07:53
| 17:36
| 07:52
|17:37
] 07:50
| 17:39
| 07:48
| 17:41
| 07:46
| 17:43
| 07:45
| 17:44
| 07:43
| 17:46
| 07:41
| 17:48
1 07:39
| 17:49
1 07:37
| 17:51
1 07:35
| 17:53
|1 07:33
| 17:55
] 07:31
| 17:56
1 07:30
| 17:58
| 07:28
| 18:00
| 07:26
| 18:02
1 07:24
| 18:03
|1 07:22
| 18:05
] 07:20
| 18:07
107:17
| 18:08

1 07:15
| 18:10
| 07:13
| 18:12
| 07:11
| 18:13
| 07:09
| 18:15
| 07:07
| 18:17
| 07:05
| 18:18
| 07:03
| 18:20
| 07:01
| 18:22
| 06:59
| 18:23
| 06:56
| 18:25
| 06:54
| 18:27
| 06:52
| 18:28
] 06:50
| 18:30
| 06:48
| 18:32
| 06:46
| 18:33
| 06:43
| 18:35
| 06:41
| 18:37
] 06:39
| 18:38
| 06:37
| 18:40
] 06:35
| 18:41
| 06:32
| 18:43
] 06:30
| 18:45
] 06:28
| 18:46
] 06:26
| 18:48
] 06:24
| 18:49
] 06:21
| 18:51
] 06:19
| 18:53
| 06:17
| 18:54
| 07:15
| 19:56
| 07:13
| 19:57
| 07:11
| 19:59
| 368

07:03-07:05/2

07:01-07:06/5

06:59-07:07/8

06:56-07:06/10

06:55-07:05/10

06:56-07:04/8

43

2020

1April

| 07:08
| 20:01
| 07:06
| 20:02
| 07:04
| 20:04
| 07:02
| 20:05
| 07:00
| 20:07
| 06:57
| 20:09
| 06:55
| 20:10
] 06:53
| 20:12
] 06:51
| 20:13
| 06:49
| 20:15
| 06:47
| 20:16
| 06:45
| 20:18
| 06:43
| 20:20
| 06:40
| 20:21
] 06:38
| 20:23
| 06:36
| 20:24
| 06:34
| 20:26
| 06:32
| 20:28
| 06:30
| 20:29
] 06:28
| 20:31
| 06:26
| 20:32
| 06:24
| 20:34
| 06:22
| 20:36
| 06:20
| 20:37
] 06:18
| 20:39
| 06:16
| 20:40
| 06:14
| 20:42
| 06:12
| 20:43
] 06:11
| 20:45
| 06:09
| 20:47

|
|
| 413

| Mai

| 06:07
| 20:48
| 06:05
| 20:50
| 06:03
| 20:51
| 06:02
| 20:53
| 06:00
| 20:54
| 05:58
| 20:56
| 05:56
| 20:57
| 05:55
| 20:59
| 05:53
| 21:00
| 05:52
| 21:02
| 05:50
| 21:03
| 05:48
| 21:05
| 05:47
| 21:06
| 05:45
| 21:08
| 05:44
| 21:09
| 05:43
| 21:11
| 05:41
| 21:12
| 05:40
| 21:13
] 05:39
| 21:15
| 05:37
| 21:16
| 05:36
| 21:18
] 05:35
| 21:19
| 05:34
| 21:20
| 05:32
| 21:21
] 05:31
| 21:23
] 05:30
| 21:24
] 05:29
| 21:25
| 05:28
| 21:26
| 05:27
| 21:28
] 05:26
| 21:29
| 05:26
| 21:30
| 479

| Juni

| 05:25
| 21:31
| 05:24
| 21:32
| 05:23
| 21:33
| 05:23
| 21:34
| 05:22
| 21:35
] 05:21
| 21:36
| 05:21
| 21:37
| 05:20
| 21:37
| 05:20
| 21:38
| 05:20
| 21:39
| 05:19
| 21:40
| 05:19
| 21:40
| 05:19
| 21:41
| 05:19
| 21:41
| 05:18
| 21:42
| 05:18
| 21:42
| 05:18
| 21:43
| 05:18
| 21:43
| 05:18
| 21:44
| 05:18
| 21:44
| 05:19
| 21:44
| 05:19
| 21:44
| 05:19
| 21:45
| 05:19
| 21:45
| 05:20
| 21:45
| 05:20
| 21:45
| 05:20
| 21:45
| 05:21
| 21:45
| 05:21
| 21:45
| 05:22
| 21:44
|

|
| 490

13uli

] 05:23
| 21:44
] 05:23
| 21:44
| 05:24
| 21:44
] 05:25
| 21:43
] 05:25
| 21:43
| 05:26
| 21:42
| 05:27
| 21:42
] 05:28
| 21:41
] 05:29
| 21:41
] 05:30
| 21:40
] 05:31
| 21:39
] 05:32
| 21:38
] 05:33
| 21:38
] 05:34
| 21:37
] 05:35
| 21:36
| 05:36
| 21:35
] 05:37
| 21:34
] 05:38
| 21:33
] 05:39
| 21:32
] 05:41
| 21:31
| 05:42
| 21:30
] 05:43
| 21:29
| 05:44
| 21:27
| 05:46
| 21:26
| 05:47
| 21:25
| 05:48
| 21:23
| 05:50
| 21:22
| 05:51
| 21:21
] 05:52
| 21:19
| 05:54
| 21:18
| 05:55
| 21:16
| 494

| August

] 05:57
| 21:15
| 05:58
| 21:13
] 05:59
| 21:12
| 06:01
| 21:10
| 06:02
| 21:08
| 06:04
| 21:07
| 06:05
| 21:05
| 06:07
| 21:03
| 06:08
| 21:02
] 06:10
| 21:00
| 06:11
| 20:58
] 06:13
| 20:56
| 06:14
| 20:54
| 06:16
| 20:53
| 06:17
| 20:51
| 06:19
| 20:49
] 06:20
| 20:47
| 06:22
| 20:45
| 06:23
| 20:43
] 06:25
| 20:41
| 06:26
| 20:39
| 06:28
| 20:37
] 06:29
| 20:35
| 06:31
| 20:33
| 06:32
| 20:31
| 06:34
| 20:29
] 06:35
| 20:27
| 06:37
| 20:25
| 06:38
| 20:23
| 06:40
| 20:20
| 06:41
| 20:18
| 449

| September

| 06:43 1 07:28
| 20:16 | 19:10
| 06:44 | 07:30
| 20:14 | 19:08
| 06:46 | 07:32
| 20:12 | 19:06
| 06:47 1 07:33
| 20:10 | 19:04
| 06:49 | 07:35
| 20:08 | 19:01
| 06:50 1 07:36
| 20:05 | 18:59
| 06:52 | 07:38
| 20:03 | 18:57
| 06:53 1 07:39
| 20:01 | 18:55
| 06:55 | 07:41
| 19:59 | 18:53
| 06:56 | 07:43
| 19:57 | 18:51
| 06:58 | 07:44
| 19:54 | 18:48
| 06:59 | 07:46
| 19:52 | 18:46
| 07:01 | 07:47
| 19:50 | 18:44
| 07:02 | 07:49
| 19:48 | 18:42
| 07:04 | 07:51
| 19:46 | 18:40
| 07:05 1 07:52
| 19:43 | 18:38
| 07:07 | 07:54
| 19:41 | 18:36
1 07:09 ] 07:55
] 19:39 | 18:34
| 07:10 | 07:57
| 19:37 | 18:32
| 07:12 07:43-07:50/7 | 07:59
| 19:34 | 18:30
| 07:13 07:41-07:50/9 | 08:00
] 19:32 | 18:28
| 07:15 07:41-07:51/10 | 08:02
| 19:30 | 18:26
| 07:16 07:42-07:50/8 | 08:04
] 19:28 | 18:24
| 07:18 07:44-07:50/6 | 08:05
| 19:26 | 18:22
| 07:19 07:45-07:48/3 | 07:07
| 19:23 | 17:20
|1 07:21 | 07:09
| 19:21 |1 17:18
| 07:22 | 07:10
| 19:19 | 17:16
| 07:24 | 07:12
| 19:17 | 17:15
1 07:25 | 07:14
| 19:14 117:13
| 07:27 | 07:15
| 19:12 |17:11
| |1 07:17
| | 17:09
| 380 | 334

43

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

-

Tag im Monat

Sonnenaufgang

(SS:MM)

Sonnenuntergang (SS:MM)

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

1 07:19
| 17:07
1 07:20
| 17:06
| 07:22
| 17:04
1 07:24
| 17:02
1 07:25
| 17:01
| 07:27
| 16:59
1 07:29
| 16:57
1 07:30
| 16:56
1 07:32
| 16:54
1 07:34
| 16:53
1 07:36
| 16:51
| 07:37
| 16:50
1 07:39
| 16:48
| 07:40
| 16:47
| 07:42
| 16:46
| 07:44
| 16:44
1 07:45
| 16:43
| 07:47
| 16:42
| 07:49
| 16:41
] 07:50
| 16:40
| 07:52
| 16:39
1 07:53
| 16:38
1 07:55
| 16:37
| 07:56
| 16:36
] 07:58
| 16:35
| 08:00
| 16:34
| 08:01
] 16:33
| 08:02
| 16:32
| 08:04
| 16:31
| 08:05
| 16:31

|
|
| 272

| 08:07
| 16:30
| 08:08
| 16:29
] 08:09
| 16:29
] 08:11
| 16:28
] 08:12
| 16:28
] 08:13
| 16:28
| 08:14
| 16:27
| 08:15
| 16:27
| 08:17
| 16:27
| 08:18
| 16:27
] 08:19
| 16:26
| 08:20
| 16:26
| 08:21
| 16:26
| 08:22
| 16:26
| 08:22
| 16:26
| 08:23
| 16:27
| 08:24
| 16:27
| 08:25
| 16:27
| 08:26
| 16:27
| 08:26
| 16:28
| 08:27
| 16:28
| 08:27
| 16:29
| 08:28
| 16:29
| 08:28
| 16:30
| 08:29
| 16:30
| 08:29
| 16:31
| 08:29
| 16:32
] 08:29
| 16:33
| 08:30
| 16:33
] 08:30
| 16:34
] 08:30
| 16:35
| 252

J\.

| Oktober |NovembefDezember
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a Beschreibung: Lizenzierter Anwender: )
Schattenwurfgutachten fur die Errichtung und den Betrieb von 8 neuen Windenergieanlagen im T&H Ingenieure GmbH
Windpark Nachtsheim-Luxem Bremerhavener HeerstraRe 10
DE-28717 Bremen
+49 (0) 421 79 400 600
klefeker / klefeker@th-ingenieure.de
Berechnet:
> 30.01.2020 11:25/3.2.744 <
SHADOW - Grafischer Kalender pro WEA
Berechnung: Gesamtbelastung Stunden )
9: WEA K1 10: WEA K2
PO [ PR —— T
= =
19.00 3 /J S 19,00 > /,' N
18:00 3 P ) 18:00 3 — ~
17:00 3 \ — 17:00 3] 4
16:00 3 16:005
15:00 ; 15:00 ;
= 14003 T 1400
N 1300 N 13.00
12:003 12:003
11:003 11:005
10:00 4 10:00 5
09:00 5 09:00=
08:00 4———= « e 08:00 5= + e
D‘?:Cﬂ? LT = - = 1 D‘?:DU? S ™ o - - L
06:00 3 —~J ‘\“xﬂ e 06:00 —~J] ‘\‘\\ =, -
g R e T |
Jan  Feb Mar  Apr Mai  Jun  Jul  Aug Sep OW  Nov Dez Jan Jan Feb Mar Apr Mai Jun  Ju Aug Sep O  Nov Dez Jan
Monat Monat
11: WEA K3 12: WEA K4
g T | g T [
1900 N 19:00 3 || ~
1800 3 | ey 18:00 2 [~ 5
S " L oo 3 " 4
17:00 3 ] 17:00 == 5
16:00 3 16:005
15:00 3 15:00 3
= 14002 © 1400
N 1300 N 13.00
12:00 3 12:003
11003 11:00 3
10:00 10:00 =
09:00 3 09:00 3 -
08:00 33— “ . 08:00 e - e
O?ZCDE b !._.-’/. L—/ O?ZOUE - o ;/ L/
i 3 ~d "'\_H s i 3 [ E/J
Lo ] i ]
TrTrprrrjprrroprrr TrIT Trrjprrrjprregprrr Trir|prrorprrrn] rrrfrrrjrrr|rrr LU Tr 1 |t T |rrr|rrr|rrr TrT lirl
Jan  Feb Mar  Apr Mai  Jun  Jul  Aug Sep OW  Nov Dez Jan Jan Feb Mar Apr Mai Jun  Ju Aug Sep OKR  Nov Dez Jan
Monat Monat
13: WEA K5
2151:0: [ ]
20:00 3
19:00 3 — N
12:00 3 — \‘L
17:00 3 —
16:00 3
15:00 ;
ﬁ 14:00 3
N 1300
12:003
11:003
10:00 4
09:00 5
08:00 F——— =t et
07:00 =] ~] — o2 il P
06:.00 E ~—]
Jan  Feb Mar  Apr Mai  Jun  Jul  Aug Sep OW  Nov Dez Jan
Monat
Schattenrezeptoren
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Stunden/Jahr, Astron.max.md

po (2)

n: CONTOURLINE_ONLINEDATA_1.wj

250 500 750  1000m
Karte: Lageplan_top50 , MaBstab 1:25.000, Mitte: UTM (north)-ETRS89 Zone: 32 Ost: 366.215 Nord: 5.576.491

0

ptor
Hohe der Schattenkarte: Hohenlinie

(s Schattenreze

¥ Existierende WEA

A Neue WEA

. windPRO.
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Stunden/Jahr, Astron.max.mogl.

30,0
0,1
10,0
20,0
30,0
50,0
100,0
250,0

Stunden/Jahr, Astron.max.mdgl.

0 - 10 Stunden
10 - 20 Stunden
20 - 30 Stunden
30 - 50 Stunden
50 - 100 Stunden

100 - 250 Stunden

> 250 Stunden

0 100 200 300 400 m
Karte: Lageplan_top50 , MaBstab 1:10.000, Mitte: UTM (north)-ETRS89 Zone: 32 Ost: 362.506 Nord: 5.575.890

A Neue WEA * Existierende WEA s Schattenrezeptor

Hohe der Schattenkarte: Hohenlinien: CONTOURLINE_ONLINEDATA_1.wpo (2)

-

Beschreibung:

Schattenwurfgutachten fur die Errichtung
und den Betrieb von 8 neuen
Windenergieanlagen im Windpark
Nachtsheim-Luxem

'SHADOW - h
Karte

Berechnung:

Gesamtbelastung Stunden

N M

Lizenzierter Anwender:

T&H Ingenieure GmbH
Bremerhavener Heerstrale 10
DE-28717 Bremen

+49 (0) 421 79 400 600

klefeker / klefeker@th-ingenieure.de

Berechnet:

_/

\30.01.2020 11:25/3.2.744 _J
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-

A Neue WEA

* Existierende WEA

Stunden/Jahr, Astron.max.mogl.

30,0
0,1
10,0
20,0
30,0
50,0
100,0
250,0

Stunden/Jahr, Astron.max.mdgl.

0 - 10 Stunden

10 - 20 Stunden
20 - 30 Stunden
30 - 50 Stunden
50 - 100 Stunden
100 - 250 Stunden
> 250 Stunden

0 100 200 300 400 m
Karte: Lageplan_top50 , MaBstab 1:10.000, Mitte: UTM (north)-ETRS89 Zone: 32 Ost: 365.463 Nord: 5.576.966

s Schattenrezeptor
Hohe der Schattenkarte: Hohenlinien: CONTOURLINE_ONLINEDATA_1.wpo (2)

Beschreibung:

Schattenwurfgutachten fur die Errichtung
und den Betrieb von 8 neuen
Windenergieanlagen im Windpark
Nachtsheim-Luxem

'SHADOW - h
Karte

Berechnung:

Gesamtbelastung Stunden

N M

Lizenzierter Anwender:

T&H Ingenieure GmbH
Bremerhavener Heerstrale 10
DE-28717 Bremen

+49 (0) 421 79 400 600

klefeker / klefeker@th-ingenieure.de

Berechnet:

\30.01.2020 11:25/3.2.744 _J
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Stunden/Jahr, Astron.max.mogl.

30,0
0,1
10,0
20,0
30,0
50,0
100,0
250,0

Stunden/Jahr, Astron.max.mdgl.

0 - 10 Stunden

10 - 20 Stunden
20 - 30 Stunden
30 - 50 Stunden
50 - 100 Stunden
100 - 250 Stunden
> 250 Stunden

100 200 300 400 m

A Neue WEA

* Existierende WEA s Schattenrezeptor
Hohe der Schattenkarte: Hohenlinien: CONTOURLINE_ONLINEDATA_1.wpo (2)

-

Karte: Lageplan_top50 , MaRstab 1:10.000, Mitte: UTM (north)-ETRS89 Zone: 32 Ost: 364.985 Nord: 5.576.017

Beschreibung:

Schattenwurfgutachten fur die Errichtung
und den Betrieb von 8 neuen
Windenergieanlagen im Windpark
Nachtsheim-Luxem

'SHADOW - h
Karte

Berechnung:

Gesamtbelastung Stunden

N M

Lizenzierter Anwender:

T&H Ingenieure GmbH
Bremerhavener Heerstrale 10
DE-28717 Bremen

+49 (0) 421 79 400 600

klefeker / klefeker@th-ingenieure.de

Berechnet:

_/
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o) B 0 - 10 Min./Tag

. 10 - 20 Min./Tag
20 - 30 Min./Tag
30 - 50 Min./Tag
50 - 100 Min./Tag
100 - 250 Min./Tag
> 250 Min./Tag

Beschreibung:

Schattenwurfgutachten fur die Errichtung
und den Betrieb von 8 neuen
Windenergieanlagen im Windpark
Nachtsheim-Luxem

,‘_\" R !:_: ‘ . - ’.. .. "| - -
S NN oy /399y [[SHADOW -
N ONRSAR ' Karte
7 j .\ 8 < Berechnung:
: : q-'tq \ \'l Gesamtbelastung Minuten
7 ‘ A 7
¥ Y -
‘\\ I |lh\m =10 \ - 1
Lizenzierter Anwender:
0 250 500 750 1000m Bremerhavener Heerstrate 10
Karte: Lageplan_top50 , MaBstab 1:25.000, Mitte: UTM (north)-ETRS89 Zone: 32 Ost: 366.215 Nord: 5.576.491
- DE-28717 Bremen
A Neue WEA ¥ Existierende WEA (s Schattenrezeptor +49 (0) 421 79 400 600
Hohe der Schattenkarte: Hohenlinien: CONTOURLINE_ONLINEDATA_1.wpo (2) Klefeker / klefeker@th-ingenieure. de
Berechnet:
_ _/\30.01.2020 10:26/3.2.744 ),
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Astron.max.mogl.

30,0
0,1
10,0
20,0
30,0
50,0
100,0
250,0

Astron.max.mogl.

Max. Minuten an einem Tag,

Max. Minuten an einem Tag,

0 - 10 Min./Tag

10 - 20 Min./Tag
20 - 30 Min./Tag
30 - 50 Min./Tag
50 - 100 Min./Tag
100 - 250 Min./Tag
> 250 Min./Tag

Beschreibung:

Schattenwurfgutachten fur die Errichtung
und den Betrieb von 8 neuen
Windenergieanlagen im Windpark
Nachtsheim-Luxem

'SHADOW - h
Karte
| Berechnung:
Y Gesamtbelastung Minuten
.-’J’ /

0 100 200 300 400 m
Karte: Lageplan_top50 , MaRstab 1:10.000, Mitte: UTM (north)-ETRS89 Zone: 32 Ost: 362.506 Nord: 5.575.890

A Neue WEA * Existierende WEA s Schattenrezeptor
Hohe der Schattenkarte: Hohenlinien: CONTOURLINE_ONLINEDATA_1.wpo (2)

-

Lizenzierter Anwender:

T&H Ingenieure GmbH
Bremerhavener Heerstrale 10
DE-28717 Bremen

+49 (0) 421 79 400 600

klefeker / klefeker@th-ingenieure.de

Berechnet:

/\30.01.2020 10:26/3.2.744 _J
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Max. Minuten an einem Tag,
Astron.max.mogl.

30 0 Beschreibung:
' Schattenwurfgutachten fur die Errichtung
0,1 und den Betrieb von 8 neuen
Windenergieanlagen im Windpark
10,0 Nachtsheim-Luxem
20,0
30,0
50,0
100,0
250,0

Max. Minuten an einem Tag,
Astron.max.mogl.
0 - 10 Min./Tag
10 - 20 Min./Tag
20 - 30 Min./Tag
30 - 50 Min./Tag
50 - 100 Min./Tag
100 - 250 Min./Tag
> 250 Min./Tag

[SHADOW -

o Karte
4.5 |Berechnung:
~ | [[Gesamtbelastung Minuten

[~ /

Lizenzierter Anwender:

0 100 200 300 400m Eremerhavener Heersirate 10
Karte: Lageplan_top50 , MaRstab 1:10.000, Mitte: UTM (north)-ETRS89 Zone: 32 Ost: 365.463 Nord: 5.576.966 DE-28717 Bremen
A Neue WEA * Existierende WEA s Schattenrezeptor

Hohe der Schattenkarte: Hohenlinien: CONTOURLINE_ONLINEDATA_1.wpo (2) E:?el((?r ?i%ezsk:?g)t?l(—)%genieure de

Berechnet:

/\30.01.2020 10:26/3.2.744 _J

-
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Max. Minuten an einem Tag,
Astron.max.mogl.

30 0 Beschreibung:

' Schattenwurfgutachten fur die Errichtung
0,1 und den Betrieb von 8 neuen
Windenergieanlagen im Windpark

10,0 Nachtsheim-Luxem

20,0
30,0
50,0
100,0
250,0

Max. Minuten an einem Tag,
Astron.max.mogl.
0 - 10 Min./Tag
10 - 20 Min./Tag
20 - 30 Min./Tag
30 - 50 Min./Tag
50 - 100 Min./Tag
100 - 250 Min./Tag
> 250 Min./Tag

) 'SHADOW - A
Karte
Berechnung:
Gesamtbelastung Minuten
N M

0 100 200 300 400 m
Karte: Lageplan_top50 , MaRstab 1:10.000, Mitte: UTM (north)-ETRS89 Zone: 32 Ost: 364.985 Nord: 5.576.017

* Existierende WEA s Schattenrezeptor
Hohe der Schattenkarte: Hohenlinien: CONTOURLINE_ONLINEDATA_1.wpo (2)

A Neue WEA

-

Lizenzierter Anwender:

T&H Ingenieure GmbH
Bremerhavener Heerstrale 10
DE-28717 Bremen

+49 (0) 421 79 400 600

klefeker / klefeker@th-ingenieure.de

Berechnet:
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Anlage 5

Anlage A
Immissionsorte (Nachweis Gebiets- und Flachenausweisungen)
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	Immissionsorte  Nachweis Gebiets und Flächenausweisun: 
	IP Ort: 
	Windpark NachtsheimLuxem: 
	undefined: 
	A:  A
	B:  B
	C:  C
	D:  D
	E:  E
	F:  F
	G:  G
	H:  H
	I:  I
	J:  J


