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Zusammenfassung

Die Windenergie Hollenstede 18 Planungsgesellschaft mbH plant im Bereich des Vorrangstandor-
tes flr Windenergiegewinnung "stdlich Hérsten" (18-2013) stddstlich von Flrstenau-Hollenstede
die Errichtung von vier Windenergieanlagen vom Typ Enercon E-138 EP3 E2 mit Trailing Edge
Serrations (Hinterkanten-Verzahnungen) mit einer Nennleistung von jeweils 4.200 kW.

Im Rahmen des hierfiir erforderlichen Genehmigungsverfahrens war zu prifen und bewerten, wel-
che Auswirkungen die geplanten Windenergieanlagen hinsichtlich der zu erwartenden Beschat-
tungsdauer in der Nachbarschaft haben. Hierzu wurde die im vorliegenden Bericht dokumentierte
schattenwurftechnische Untersuchung durchgefiihrt. Grundlage hierfiir sind die "Hinweise zur Er-
mittlung und Beurteilung der optischen Immissionen von Windenergieanlagen (WEA-Schattenwurf-
Hinweise)" des Landerausschusses flr Immissionsschutz (LAI) sowie des Windenergieerlasses

des Landes Niedersachsen.

Bei den Prognoseberechnungen wurde in Abstimmung mit dem Landkreis Osnabriick die Beschat-
tungsgesamtbelastung durch alle insgesamt sieben von der Windenergie Hollenstede 17 Pla-

nungsgesellschaft mbH sowie der Windenergie Hollenstede 18 Planungsgesellschaft mbH geplan-
ten Windenergieanlagen auf den Vorrangflachen 17 und 18 der Samtgemeinde Flirstenau in einer

gemeinsamen Berechnung ermittelt.

Die vorliegende Untersuchung hat ergeben, dass durch den Betrieb der sieben geplanten Wind-
energieanlagen an den betrachteten Immissionspunkten stdlich von Hollenstede Beeintrachtigun-
gen durch periodischen Schattenwurf zu erwarten sind. Diese Bewertung beruht auf Berechnun-
gen der astronomisch maximal méglichen Beschattungsdauer fir die Gesamtbelastung.

Zur Einhaltung der Immissionsrichtwerte gemafn der WEA-Schattenwurf-Hinweise des Landeraus-
schusses fur Immissionsschutz (LAI) sowie des Windenergieerlasses des Landes Niedersachsen
ist eine Minderung durch die gezielte Anlagenabschaltung fur Zeiten real auftretenden oder astro-
nomisch méglichen Schattenwurfs an den betreffenden Immissionsorten vorzunehmen. Die erfor-
derlichen Einschrédnkungen der Nutzungszeit fir die geplanten Windenergieanlagen wurden im
Rahmen der gegenstandlichen Untersuchungen rechnerisch ermittelt. Die entsprechenden Zeitpa-

rameter sind detailliert den Anlagen zu entnehmen.
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Bei den ermittelten Beschattungszeiten handelt es sich um die astronomisch maximal méglichen
Zeiten mit Beschattung. Durch Einsatz einer elektronischen Steuerung kénnen die Einsatzzeiten
der geplanten Windenergieanlagen ggf. verldngert werden, indem die Windenergieanlage durch
die Steuerung nur dann aufer Betrieb genommen wird, wenn zum einen eine unzuldssige Be-
schattung eines Immissionspunktes zu erwarten ist und zum anderen auch tatséchlich eine be-
stimmte Lichtintensitat - gemal dem Landerausschuss fur Immissionsschutz bei Sonneneinstrah-
lung auf der zur Einfallsrichtung normalen Ebene von mehr als 120 W/m? - erreicht bzw. Gberschrit-
ten wird sowie die gemal der WEA-Schattenwurf-Hinweise des Landerausschusses flr Immissi-
onsschutz (LAI) sowie des Windenergieerlasses des Landes Niedersachsen maximal zuldssige
Beschattungsdauer fur den jeweils betroffenen Immissionspunkt in dem dann aktuellen Kalender-

jahr bereits ausgeschopft wurde.

Die ermittelte Beschattungsdauer an den betrachteten Immissionspunkten ist nur in der in dieser
Untersuchung zu Grunde gelegten Konfiguration der geplanten Windenergieanlagen gliltig. Eine
Anderung der geografischen Daten, der Nabenhohe und/oder des Anlagentyps erfordert eine

Neuberechnung der Beschattungssituation.

Der nachfolgende Bericht wurde nach bestem Wissen und Gewissen mit gréflter Sorgfalt erstelit.

Dieser Bericht besteht aus 24 Seiten und 10 Anlagen.
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1 Situation und Aufgabenstellung

Die Windenergie Hollenstede 18 Planungsgesellschaft mbH plant im Bereich des Vorrangstandor-
tes flr Windenergiegewinnung "stdlich Hérsten" (18-2013) stddstlich von Flrstenau-Hollenstede
die Errichtung von vier Windenergieanlagen vom Typ Enercon E-138 EP3 E2 mit Trailing Edge
Serrations (Hinterkanten-Verzahnungen) mit einer Nennleistung von jeweils 4.200 kW.

Im Rahmen des hierfiir erforderlichen Genehmigungsverfahrens ist zu prifen und bewerten, wel-
che Auswirkungen die geplanten Windenergieanlagen hinsichtlich der zu erwartenden Beschat-
tungsdauer in der Nachbarschaft haben. Grundlage hierflr sind die "Hinweise zur Ermittlung und
Beurteilung der optischen Immissionen von Windenergieanlagen (WEA-Schattenwurf-Hinweise)"
[2] des Landerausschusses flr Immissionsschutz (LAI) sowie des Windenergieerlasses des Lan-
des Niedersachsen [3].

Bei den Prognoseberechnungen wird in Abstimmung mit dem Landkreis Osnabrick [7] sowie dem
projektbegleitenden Ingenieurblro [6] die Beschattungsgesamtbelastung durch 3 von der Wind-
energie Hollenstede 17 Planungsgesellschaft mbH sowie durch 4 von der Windenergie Hollenste-
de 18 Planungsgesellschaft mbH geplanten Windenergieanlagen auf den Vorrangflachen 17 und

18 der Samtgemeinde Flrstenau in einer gemeinsamen Berechnung ermittelt.

FUr den Fall, dass die schattenwurftechnischen Anforderungen des LAI [2] bzw. des Landes Nie-
dersachsen [3] bei Betrieb der Windenergieanlagen nicht erfillt werden, sind Angaben erforderlich,
an welchen Tagen und zu welchen Uhrzeiten die geplanten Windenergieanlagen au3er Betrieb

genommen werden mussen, um diese Anforderungen einhalten zu kénnen.

Der vorliegende gutachtliche Bericht dokumentiert die durchgefiihrten Untersuchungen sowie de-
ren Ergebnisse und Beurteilungen.
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2 Beurteilungsgrundlagen

Die Grundlage zur Ermittlung und zur Beurteilung des Schattenwurfes von Windenergieanlagen
bildet im vorliegenden Fall der Windenergieerlass des niedersachsischen Ministeriums fir Umwelt,
Energie und Umweltschutz [3] in Verbindung mit den "Hinweisen zur Ermittlung und Beurteilung
der optischen Immissionen von Windenergieanlagen (WEA-Schattenwurf-Hinweise)" des Lander-
ausschusses fr Immissionsschutz (LAI) [2]. Neben dem Verfahren zur Ermittlung der Beschat-
tungsdauer nennen die "WEA-Schattenwurf-Hinweise " [2] Immissionsrichtwerte, bei deren Einhal-
tung erhebliche Belastigungen durch periodischen Schattenwurf nicht vorliegen. Die Immissions-
richtwerte sind dabei unabhangig von der Gebietsnutzung und sind durch die Summe der Beschat-

tungszeiten aller relevant einwirkenden Windenergieanlagen einzuhalten.

2.1 Allgemeine Hinweise

Durch die Bewegung des Rotorblattes wird bei Windenergieanlagen ein periodischer Wechsel von
Licht und Schatten bewirkt. Dieser stellt eine qualitative Veranderung der natlrlichen Lichtverhalt-
nisse dar. Das Ausmalf dieser qualitativen Veranderung fiir die betroffene Nachbarschaft ist im

Sinne des BImSchG [1] hinsichtlich schadlicher Umwelteinwirkungen zu prifen.

Schattenwurf von geringer Dauer ist hinzunehmen bzw. kann vernachlassigt werden. Es muss
jedoch sichergestellt sein, dass die im Kapitel 2.3 genannten Immissionsrichtwerte fir die astro-

nomisch maximal mégliche Beschattungsdauer nicht Gberschritten werden.

Die Einhaltung der Immissionsschutzanforderungen ist durch geeignete MaBnahmen zu gewéhr-
leisten, z. B. durch eine Abschaltautomatik, welche meteorologische Parameter (z. B. Intensitat
des Sonnenlichtes) bertcksichtigt.

In den Anlagen sowie dem schriftlichen Teil dieser Untersuchung werden u. a. die folgenden Be-
griffe benutzt:

- Schattenrezeptor: Die verwendete Software zur Berechnung der Beschattungsdauer
"WindPRO 3.0.654" [4] bezeichnet die Immissionspunkte nach [2] als
Schattenrezeptoren.
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- mittlere Blatttiefe:

Brmitel = (0,5 - (maximale Blatttiefe)) + (0,5 - (Blatttiefe bei 90 % Ro-

torlange)) in m

- Beschattungsbereich:

Der Bereich, in dem durch einen Windenergieanlagentyp unter Be-

ricksichtigung der mittleren Blatttiefe der Rotorblatter ein Schatten-

wurf zu erwarten ist.

- astronomisch maximal
mdogliche Beschattungs-

dauer (worst case):

- tatséchliche
Beschattungsdauer:

- meteorologisch wahr-
scheinliche Beschattungs-
dauer:

- Gultigkeit tGber
mehrere Kalenderjahre:

mit
- mittlerer Abstand zur Sonne: D= 150.000.000 km
- Konstante: K= 1.097.780 km

Die Zeit, in der die Sonne theoretisch wahrend der gesamten Zeit
zwischen Sonnenauf- und Sonnenuntergang durchgehend bei wo-
kenlosem Himmel scheint, die Rotorflache senkrecht zur Sonnenein-

strahlung steht und die Windenergieanlage in Betrieb ist [2].

Die vor Ort real ermittelte und aufsummierte Einwirkzeit an periodi-
schem Schattenwurf. Betragt die Bestrahlungsstérke der direkten
Sonneneinstrahlung auf der zur Einfallsrichtung normalen Ebene
mehr als 120 W/m2, so ist Sonnenschein mit Schattenwurf anzuneh-
men [2].

Die Zeit, fur die der Schattenwurf unter Berticksichtigung der Gblichen
Witterungsbedingungen berechnet wird. Als Grundlage dienen die
langfristigen Messreihen des Deutschen Wetterdienstes (DWD) [2].

Da die Ergebnisse nicht nur fur ein Jahr gultig sein sollen, wird in den
Berechnungen die Tagesanzahl im Jahr auf 365,25 Tage gemittelt.
Dadurch kénnen sich die Ergebnisse innerhalb eines Zeitraums von
vier Jahren um bis zu einem Tag verschieben. In der vorliegenden
Untersuchung zum Schattenwurf wird das Jahr 2018 als Basisjahr be-
ricksichtigt.
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2.2 Immissionspunkte

Im Umfeld der geplanten Windenergieanlagen der Windenergie Hollenstede 17 Planungsgesell-
schaft mbH auf der Vorrangflache 17 sowie der Windenergie Hollenstede 18 Planungsgesellschaft
mbH auf der Vorrangflache 18 befinden sich Raume, die gemal den WEA-Schattenwurf-Hinwei-
sen des Landerausschusses fur Immissionsschutz [2] als schutzbedurftig gegeniber dem periodi-
schen Schattenwurf durch Windenergieanlagen zu betrachten sind. In der Tabelle 1 sind die in der
vorliegenden Untersuchung betrachteten Immissionspunkte zusammengefasst. Die Lage dieser

Immissionspunkte kann der Anlage 2 entnommen werden.

Tabelle 1 Immissionsorte und deren geografischen Lagekoordinaten (Angaben in m)

Immissionspunkt UTM-Koordinaten (ETRS89)
Rechtswert Hochwert
IP 01 - Welperort 1 32.408.023 5.815.895
IP 02 - Welperort 4 32.408.004 5.815.689
IP 03 - Welperort 7 32.408.037 5.815.694
IP 04 - Welperort 7 32.408.176 5.815.560
IP 05 - Welperort 10 32.408.127 5.815.415
IP 06 - Welperort 14 32.408.060 5.815.099
IP 07 - Welperort 16 32.407.956 5.815.007
IP 08 - Welperort 24 32.407.901 5.814.722
IP 09 - Welperort 20 32.408.073 5.814.655
IP 10 - Welperort 19 32.408.243 5.814.763
IP 11a - GroBe Haar 2/Ost 32.409.747 5.814.699
IP 11b - Gro3e Haar 2/West 32.409.739 5.814.703
IP 12a - Holle 10/Ost 32.409.875 5.814.923
IP 12b - Holle 10/West 32.409.862 5.814.922

<wird fortgesetzt>
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Immissionspunkt

UTM-Koordinaten (ETRS89)

Rechtswert Hochwert
IP 13a - Holle 9/Ost 32.409.951 5.815.066
IP 13b - Holle 9/West 32.409.935 5.815.068
IP 14a - Holle 7/Ost 32.409.993 5.815.141
IP 14b - Holle 7/West 32.409.973 5.815.144
IP 15a - Holle 5/Std 32.409.998 5.815.387
IP 15b - Holle 5/West 32.409.993 5.815.391
IP 16 - Holle 2 32.409.628 5.815.875
IP 17a - Neuenstadt 25/Stidost 32.408.902 5.815.894
IP 17b - Neuenstadt 25/Studwest 32.408.895 5.815.892
IP 18a - Neuenstadt 25A/Sudost 32.408.874 5.815.875
IP 18b - Neuenstadt 25/Siidwest 32.408.865 5.815.873
IP 19 - Holle 2/Siidost 32.410.021 5.815.749
IP 20a - Zur Dasslage 1/Stidost 32.410.263 5.815.503
IP 20b - Zur Dasslage 1/Studwest 32.410.252 5.815.511
IP 21a - Zur Dasslage 3/Stdost 32.410.314 5.815.361
IP 21b - Zur Dasslage 3/Stdwest 32.410.306 5.815.360
IP 22a - Zur Dasslage 4/Stdost 32.410.459 5.814.851
IP 22b - Zur Dasslage 4/Nordwest 32.410.443 5.814.879
IP 23a - GroBe Haar 9/Nordwest 32.410.422 5.814.524
IP 23b - GroBe Haar 9/Slidost 32.410.440 5.814.523
IP 24a - GroBe Haar 7/Nordwest 32.410.087 5.814.270
IP 24b - GroBe Haar 7/Stdost 32.410.104 5.814.259

<wird fortgesetzt>
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Immissionspunkt

UTM-Koordinaten (ETRS89)

Rechtswert Hochwert
IP 25a - Zur Dasslage 7A/Nordwest 32.410.775 5.814.440
IP 25b - Zur Dasslage 7A/Sidost 32.410.781 5.814.432
IP 26a - Zur Dasslage 7/Nordwest 32.410.761 5.814.431
IP 26b - Zur Dasslage 7/Sudost 32.410.771 5.814.414
IP 27a - Zur Dasslage 7/Nordwest 32.410.754 5.814.366
IP 27b - Zur Dasslage 8/Stdost 32.410.766 5.814.351
IP 28a - HOrsten 6/Stdost 32.411.258 5.814.900
IP 28b - Horsten 6/West 32.411.246 5.814.895
IP 29a - Zur Dasslage 6/Nordost 32.411.061 5.814.321
IP 29b - Zur Dasslage 6/Stdwest 32.411.075 5.814.304
IP 30a - Zur Dasslage 11/Stdost 32.410.863 5.814.106
IP 30b - Zur Dasslage 11/Stdwest 32.410.838 5.814.116
IP 31a - Zur Dasslage 13/Nordwest 32.410.760 5.813.946
IP 31b - Zur Dasslage 13/Stdost 32.410.768 5.813.939
IP 32 - GroBBe Harr 13 32.410.467 5.813.511
IP 33a - GroBe Haar 15/Nordost 32.410.668 5.813.352
IP 33b - GroBe Haar 15A/Siidost 32.410.668 5.813.348
IP 34a - GroBBe Haar 15/Nordost 32.410.670 5.813.317
IP 34b - GroBe Haar 15/Stdost 32.410.672 5.813.315
IP 35 - Pius 24 32.410.703 5.812.756
IP 36 - Bruchstral3e 6 32.412.091 5.813.109

<wird fortgesetzt>
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Tabelle 1 Immissionsorte und deren geografischen Lagekoordinaten (Angaben in m)
<Fortsetzung>

Immissionspunkt UTM-Koordinaten (ETRS89)
Rechtswert Hochwert

IP 37a - BruchstraBe 4/Nordwest 32.412.568 5.813.471

IP 37b - BruchstraBe 4/Stdwest 32.412.566 5.813.464

IP 38 - Wielage 5 32.412.556 5.814.279

IP 39 - Wielage 4 32.412.724 5.814.455

In der vorliegenden Untersuchung zum Schattenwurf der geplanten Windenergieanlage werden
nur relevante Immissionspunkte betrachtet, die sich innerhalb bzw. am Rand des Beschattungsbe-
reichs mit zu erwartenden Uberschreitungen der Immissionsrichtwerte gemaB [2; 3] durch den Be-

trieb der geplanten Windenergieanlagen (Anlagen 4.2 und 4.2) befinden.
"WEA-Schattenwurf-Hinweise " [2] gelten die folgenden R&dume als schutzwiirdig und damit als
maBgebliche Immissionsorte:

- Wohnraume, einschlieBlich Wohndielen

- Schlafraume, einschlieBlich Ubernachtungsraume in Beherbergungsstatten und Bettenrdume

in Krankenhausern und Sanatorien
- Unterrichtsrdume in Schulen, Hochschulen und &hnlichen Einrichtungen
- Birordume, Praxisrdume, Arbeitsraume, Schulungsrdume und &hnliche Arbeitsraume

Kuchenrdume werden in [2] nicht explizit aufgefiihrt, sollten aber zumindest dann als schiitzens-

wert angesehen werden, wenn diese - z. B. Wohnkichen - als Wohnraume anzusehen sind.

Schitzenswert sind auch direkt an Gebaude angrenzende AuBenflachen wie Terrassen und Bal-
kone, die in der Zeit von 06:00 Uhr bis 22:00 Uhr den o. g. Raumen gleichgestellt sind [2].

Unbebaute Flachen sind in einer Bezugshdhe von 2,0 m Gber Grund dann schiitzenswert, wenn

auf ihnen nach Bau- oder Planungsrecht Gebaude mit schutzwiirdigen Rdumen zulassig sind [2].
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2.3 Immissionsrichtwerte

Geman der WEA-Schattenwurf-Hinweise des Landerausschusses fir Immissionsschutz [2] gelten
fir die in Kapitel 2.1 definierten schitzenswerten Rdume die folgenden Immissionsrichtwerte:

- Die astronomisch maximal mégliche Beschattungsdauer darf durch die Gesamtbelastung
den Immissionsrichtwert von 30 Minuten pro Tag nicht Gberschreiten.

- Die astronomisch maximal mégliche Beschattungsdauer darf durch die Gesamtbelastung
den Immissionsrichtwert von 30 Stunden pro Kalenderjahr nicht Gberschreiten.

Die genannten Immissionsrichtwerte gelten fur alle schitzenswerten Rdume unabhéngig von der
Gebietsnutzung und davon, ob die Geb&ude in beplanten oder unbeplanten Bereichen liegen. Eine

Sonderfallbetrachtung - von z. B. Gemengelagen - ist geman [2] nicht vorgesehen.

Die Gesamtbelastung darf die angegebenen Immissionsrichtwerte nicht iiberschreiten. Uberschrei-
tet eine WEA die zuldssigen Immissionsrichtwerte, so ist eine Immissionsminderung durchzufih-
ren, die die Uberprifbare Einhaltung der Immissionsrichtwerte zum Ziel hat. Diese Minderung er-
folgt durch die gezielte Anlagenabschaltung fir Zeiten real auftretenden oder astronomisch mégli-
chen Schattenwurfs an den betreffenden Immissionsorten. Bei der Festlegung der genauen Ab-
schaltzeiten ist die raumliche Ausdehnung am Immissionsort (z. B. Fenster- oder Balkonflache) zu

berlcksichtigen.

Eine Vorbelastung durch weitere Windenergieanlagen - auBer den hier in den Windvorrangszonen

17 und 18 betrachteten Anlagen - liegt nach Feststellung im Zuge eines Ortstermins [5] nicht vor.
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Berechnungsgrundlagen

Bei der Berechnung der Beschattungsdauer an den einzelnen Immissionspunkten werden - als

konservativster Ansatz im Sinne eines Schutzes der schutzwirdigen Rdume - in allen Belangen

Maximalbetrachtungen vorgenommen. Hierzu z&hlen:

An jedem Tag im Kalenderjahr scheint zwischen Sonnenauf- bis Sonnenuntergang die

Sonne ununterbrochen von wolkenlosem Himmel.

Es wird keine meteorologische Korrektur in Form von meteorologisch wahrscheinlichen
Beschattungen auf Basis von Statistiken oder Zeitreihen vorgenommen.

Die Windrichtung zeigt exakt vom Immissionspunkt zur jeweiligen Windenergieanlage oder
um 180° umgekehrt, sodass die Rotorflache eine maximale Beschattungsflache zu jedem

Immissionspunkt ergibt.

Die betrachtete Windenergieanlage ist dauerhaft in Betrieb.

Weiterhin werden bei den Berechnungen geman [2] die folgenden Randbedingungen berticksich-

tigt:

Es werden keine Hindernisse wie z. B. Gebaude, Bewuchs etc. berlicksichtigt.

Die Berechnungen schlieBen einen Schattenwurf aus, wenn die Sonne weniger als 3° Uber
dem Horizont steht, da die Sonneneinstrahlung dann auf Grund der atmospharischen Diffu-

sion nicht mehr relevant ist.

Die Beschattung ist nur relevant, wenn die Sonne durch ein Rotorblatt um mehr als 20 %
verdeckt wird.

Die Sonne wird als punktférmige Quelle angenédhert; d. h., dass keine Unterscheidung in
Kern- und Halbschatten getroffen wird.

Es wird die astronomisch maximal mégliche Beschattungsdauer ermittelt.

Far die grafische Darstellung der Beschattungsdauer wird ein Punktraster von 5 m x 5 m gewahilt.

Die Rasterberechnung erfolgt bei einer Schrittweite von 1 Tag in 1-Minuten-Zeitspringen.
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4 Planungsdaten fiir die Windenergieanlagen

Die Windenergie Hollenstede 18 Planungsgesellschaft mbH plant im Bereich des Vorrangstandor-
tes flr Windenergiegewinnung "stdlich Hérsten" (18-2013) stddstlich von Flrstenau-Hollenstede

INGENMIEURGESELLSCHAFT

die Errichtung von vier Windenergieanlagen vom Typ Enercon E-138 EP3 E2 mit Trailing Edge

Serrations (Hinterkanten-Verzahnungen) mit einer Nennleistung von jeweils 4.200 kW.

Bei den Prognoseberechnungen wird in Abstimmung mit dem Landkreis Osnabrtick [7] sowie dem

projektbegleitenden Ingenieurblro [6] die Beschattungsgesamtbelastung durch 4 von der Wind-

energie Hollenstede 18 Planungsgesellschaft mbH sowie durch 3 von der Windenergie Hollenste-

de 17 Planungsgesellschaft mbH geplanten Windenergieanlagen auf den Vorrangflachen 17 und

18 der Samtgemeinde Firstenau in einer gemeinsamen Berechnung ermittelt. Die Windenergie

Hollenstede 17 Planungsgesellschaft mbH plant ebenfalls Windenergieanlagen vom Typ Enercon
E-138 EP3 E2 mit Trailing Edge Serrations.

In den folgenden Tabellen 2 und 3 sind die geografischen Daten der geplanten Windenergieanla-

gen [10] sowie die Rotorblattdaten angegeben [9].

Tabelle 2 geografische Daten der geplanten Windenergieanlagen
Bezeichnung Typ UTM-Koordinaten in m
Rechtswert Hochwert Nabenhdéhe

WEA 17-1 E-138 EP3 E2 32.409.261 5.815.378 160,0
WEA 17-2 E-138 EP3 E2 32.408.752 5.815.215 160,0
WEA 17-3 E-138 EP3 E2 32.409.155 5.814.940 160,0
WEA 18-1 E-138 EP3 E2 32.411.682 5.814.008 160,0
WEA 18-2 E-138 EP3 E2 32.411.992 5.813.886 160,0
WEA 18-3 E-138 EP3 E2 32.411.288 5.813.534 160,0
WEA 18-4 E-138 EP3 E2 32.411.624 5.813.436 160,0
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Tabelle 3 Rotorblattdaten der geplanten Windenergieanlagen

Typ Blattlange Blatttiefe in mm Beschattungsbereich
ih mm maximal bei 90% inm
E-138 EP3-RB-01 66.885 3.956 1.024 1.689
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5 Berechnungsergebnisse

Unter Berlcksichtigung der in Kapitel 3 genannten Berechnungsgrundlagen sowie der in Kapitel 4
angegebenen Planungsdaten fir die geplanten Windenergieanlagen ergeben sich die in der Tabel-
le 4 zusammengefassten Beschattungsdauern an den betrachtete Immissionspunkte als Gesamt-
belastung durch alle insgesamt sieben auf den Vorrangflachen 17 und 18 der Samtgemeinde Firs-
tenau geplanten Windenergieanlagen. Die in Tabelle 4 aufgefiihrten Berechnungsergebnisse sind

auch der Anlagen 3 zu entnehmen.

Die in der Tabelle 4 hellgrau unterlegten Zellen weisen auf eine Uberschreitung eines der beiden
Immissionsrichtwerte nach [2; 3] hin (vgl. Kapitel 2.3).

Im Anhang des vorliegenden Berichtes werden die Ergebnisse der Schattenwurfberechnungen in
Tabellenform als Ausdruck des Berechnungsprogramms [4] sowie in Form von Isolinien und Ras-

terflachen dargestellt. Die Linien und Flachen sind im Anhang als farbige Iso-Schattenlinienkarte

dargestellt.
Tabelle 4 Immissionspunkte und ermittelte Beschattungsdauer

Immissionspunkt Stunden pro Jahr Minuten pro Tag

in Std./Jahr in Std./Tag

IP 01 - Welperort 1 40:01 00:44

IP 02 - Welperort 4 37:20 00:36

IP 03 - Welperort 7 39:40 00:38

IP 04 - Welperort 7 58:30 00:47

IP 05 - Welperort 10 63:44 01:03

IP 06 - Welperort 14 73:52 01:01

IP 07 - Welperort 16 60:57 00:45

IP 08 - Welperort 24 42:47 00:28

IP 09 - Welperort 20 34:16 00:30

IP 10 - Welperort 19 40:20 00:35

<wird fortgesetzt>
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Tabelle 4 Immissionspunkte und ermittelte Beschattungsdauer <Fortsetzung>
Immissionspunkt Stunden pro Jahr Minuten pro Tag
in Std./Jahr in Std./Tag
IP 11a - GroBe Haar 2/Ost 00:00 00:00
IP 11b - GroBe Haar 2/West 92:02 01:16
IP 12a - Holle 10/Ost 00:00 00:00
IP 12b - Holle 10/West Beis 01:04
IP 13a - Holle 9/Ost 00:00 00:00
IP 13b - Holle 9/West 89:36 00:46
IP 14a - Holle 7/Ost 00:00 00:00
IP 14b - Holle 7/West 99:47 00:44
IP 15a - Holle 5/Std 62:38 00:43
IP 15b - Holle 5/West 63:31 00:43
IP 16 - Holle 2 100:51 01:21
IP 17a - Neuenstadt 25/Stdost 115:11 01:16
IP 17b - Neuenstadt 25/Stdwest 114:30 01:15
IP 18a - Neuenstadt 25A/Stidost 119:00 01:14
IP 18b - Neuenstadt 25/Stdwest 118:40 01:16
IP 19 - Holle 2/Stidost 50:12 00:50
IP 20a - Zur Dasslage 1/Stdost 12:02 00:26
IP 20b - Zur Dasslage 1/Stdwest 34:27 00:32
IP 21a - Zur Dasslage 3/Stdost 00:00 00:00
IP 21b - Zur Dasslage 3/Stidwest 34:33 00:31
IP 22a - Zur Dasslage 4/Stdost 15:26 00:23
IP 22b - Zur Dasslage 4/Nordwest 29:22 00:27

<wird fortgesetzt>
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Tabelle 4 Immissionspunkte und ermittelte Beschattungsdauer <Fortsetzung>
Immissionspunkt Stunden pro Jahr Minuten pro Tag
in Std./Jahr in Std./Tag
IP 23a - GroBe Haar 9/Nordwest 16:17 00:25
IP 23b - GroB3e Haar 9/Sudost 48:42 00:44
IP 24a - GroBe Haar 7/Nordwest 09:38 00:19
IP 24b - GroB3e Haar 7/Sudost 16:52 00:24
IP 25a - Zur Dasslage 7A/Nordwest 00:00 00:00
IP 25b - Zur Dasslage 7A/Studost 76:59 00:57
IP 26a - Zur Dasslage 7/Nordwest 07:48 00:20
IP 26b - Zur Dasslage 7/Stdost 78:27 00:56
IP 27a - Zur Dasslage 7/Nordwest 00:00 00:00
IP 27b - Zur Dasslage 8/Stdost 80:41 00:59
IP 28a - Horsten 6/Sudost 53:01 01:01
IP 28b - Horsten 6/West 00:00 00:00
IP 29a - Zur Dasslage 6/Nordost 00:00 00:00
IP 29b - Zur Dasslage 6/Stidwest 111:26 01:15
IP 30a - Zur Dasslage 11/Stdost 106:46 01:18
IP 30b - Zur Dasslage 11/Stdwest 00:00 00:00
IP 31a - Zur Dasslage 13/Nordwest 00:00 00:00
IP 31b - Zur Dasslage 13/Sudost 91:06 01:15
IP 32 - GroBBe Harr 13 65:29 00:53
IP 33a - GroB3e Haar 15/Nordost 117:54 01:12
IP 33b - GroBe Haar 15A/Stidost 116:12 01:12
IP 34a - GroBe Haar 15/Nordost 102:52 01:07

<wird fortgesetzt>
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Tabelle 4 Immissionspunkte und ermittelte Beschattungsdauer <Fortsetzung>
Immissionspunkt Stunden pro Jahr Minuten pro Tag
in Std./Jahr in Std./Tag

IP 34b - GroBe Haar 15/Sudost 102:39 01:07

IP 35 - Pius 24 00:00 00:00

IP 36 - BruchstraBBe 6 36:15 00:38

IP 37a - BruchstraBe 4/Nordwest 51:04 00:50

IP 37b - BruchstraBe 4/Studwest 49:24 00:50

IP 38 - Wielage 5 84:35 01:01

IP 39 - Wielage 4 51:40 00:38

Wie die Tabelle 4 zeigt, wird an mehreren - flr die Ermittlung der Beschattungsdauer relevanten -
Immissionspunkten der Immissionsrichtwert gemaf [2; 3] lberschritten. Die Anlage 5 zeigt in einer
grafischen Darstellung die Zeiten, in denen durch die geplanten Windenergieanlagen an den mit
unterschiedlichen Farben gekennzeichneten Immissionspunkten an den vorhandenen Geb&uden -

unter den in Kapitel 5 dargestellten Maximalbetrachtungen - eine Beschattung zu erwarten ist.

Aufgrund der festgestellten Uberschreitungen der Immissionsrichtwerte ist eine Immissionsminde-
rung durchzuflhren. Zur Einhaltung der Immissionsrichtwerte ist die erforderliche Minderung durch
die gezielte Anlagenabschaltung fir Zeiten real auftretenden oder astronomisch méglichen Schat-

tenwurfs an den betreffenden Immissionsorten vorzunehmen.

Wie in Kapitel 3 beschrieben, wurden die Berechnungen der zu erwartenden - astronomisch ma-
ximal mdéglichen - Beschattungsdauer unter den Maximalbetrachtungen durchgefihrt. Um eine
Abschaltung der geplanten Windenergieanlagen zu jedem theoretisch méglichen Beschattungs-
zeitraum zu vermeiden, ist der Einsatz einer Abschalteinrichtung mit Erfassung der tatsachlich lo-
kal vorliegenden Meteorologiedaten mdéglich. Mit Hilfe einer derartigen Steuerung kann in den Zeit-
raumen, in denen eine Beschattung eines Immissionspunktes zu erwarten ist - unter Berlicksichti-
gung der aktuellen lokalen Wetterlage und bei Unterschreitung der Sonneneinstrahlung auf der zur
Einfallsrichtung normalen Ebene von 120 W/m? -, die AuBBerbetriebnahme der jeweiligen Wind-
energieanlage verhindert werden. Geman [2] ist erst ab diesem Wert mit Sonnenschein und daher

mit Schattenwurf zu rechnen.
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6 Berechnungs- und Beurteilungsgrundlagen, Literatur

Far die Ermittlung und Beurteilung der Gerauschsituation werden folgende Normen, Richtlinien,
Verordnungen und Unterlagen herangezogen:

Literatur Beschreibung Datum
[1] Bundes-Immissionsschutz- Gesetz zum Schutz vor schadli- 17. Mai 2013
gesetz in der Fassung der Be- chen Umwelteinwirkungen durch
kanntmachung vom 17. Mai Luftverunreinigungen, Gerausche,
2013 (BGBI. | S. 1274) Erschitterungen und ahnliche
Vorgange
[2] Landerausschuss fir Immissi- Hinweise zur Ermittlung und 13.03.2002
onsschutz (LAI) Beurteilung der optischen Immis-

sionen von Windenergieanlagen
(WEA-Schattenwurf-Hinweise)

[3] Niedersachsisches Ministerium  Planung und Genehmigung von 24.02.2016
far Umwelt, Energie und Um- Windenergieanlagen an Land
weltschutz (Windenergieerlass),

veroffentlicht im Niederséchsi-
schen Ministerialblatt Nummer 7

[4] EMD International A/S Software zur Ermittlung von Version 3.0.654
Schattenwurf durch Windenergie-
anlagen WindPRO
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Zusatzliche Beurteilungs- Beschreibung Datum
grundlagen
[5] Ortstermin Zur Ermittlung der Bebauung so- 19.05.2015

wie der topografischen Gegeben-
heiten im Bereich der geplanten 7

Windenergieanlagen

[6] Agrowea GmbH & Co. KG Telefonat mit Herrn Tannen be- 28.05.2015
zUglich der gemeinsamen Be-
trachtung der auf den Vorrangfla-
chen 17 und 18 geplanten sieben

Windenergieanlagen

[7] Landkreis Osnabriick E-Mail von Frau Beimesche be- 29.05.2015
zlglich der gemeinsamen Be-
trachtung der auf den Vorrangfla-
chen 17 und 18 geplanten sieben
Windenergieanlagen

[8] Samtgemeinde Furstenau Bebauungsplan Nr. 50 "Wohn- 26.01.2017
bauflache 6stlich der Dorfstrasse
K 114" der Stadt Fiurstenau per
E-Mail

Flachennutzungsplan der Samt- Stand 2018-11
gemeinde Firstenau, 45. Ande-

rung (Entwurf)
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[10]

ENERCON GmbH

Agrowea GmbH & Co. KG

Datenblatt zum Rotorblatt E-138 03.11.2017
EP3-RB-01 mit Hinterkanten-
kamm (TES)

Lageplan zum Windpark Hol- Oktober 2018
lenstede "Welperort" und "stdlich

Horsten", Standortkoordinaten fur

drei bzw. 4 geplante Windener-

gieanlagen vom Typ Enercon E-

138 EP3 E2 mit einer Nabenhdhe

von 160 m
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7 Anlagen

Anlage 1: Lageplan mit Darstellung der geplanten Windenergieanlagen

Anlage 2: digitales Rechenmodell

Anlage 3: Berechnungsdatenbléatter

Anlage 4: Lageplédne mit Darstellung des Schattenwurfes 4.1 astronomisch maximal mogli-
che Stunden pro Jahr 4.2 astronomisch maximal mégliche Minuten pro Tag

Anlage 5: Grafische Darstellung der Beschattungszeiten an der Immissionspunkten fir die
jeweilige Windenergieanlage

Anlage 6: Grafische Darstellung der Beschattungszeiten durch die Windenergieanlagen an
den einzelnen Immissionspunkten

Anlage 7: Tabellarische Darstellung der Beschattungszeiten an der Immissionspunkten fir
die jeweilige Windenergieanlage

Anlage 8: Tabellarische Darstellung der Beschattungszeiten durch die Windenergieanlagen
an den einzelnen Immissionspunkten (Auszug)

Anlage 9: Rotordatenblatter ENERCON E-138 EP3-RB-01

Anlage 10: Standortkoordinaten der geplanten Windenergieanlagen
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Anlage 1: Lageplan mit Darstellung der geplanten Windenergieanlagen
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Anlage 2: digitales Rechenmodell
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Anlage 3: Berechnungsdatenblatter
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Projekt: Beschreibung:

Lizenzierter Anwender:

LQ13955.2 Fiirstenau-Hollenstede 18  Windenergie Hollenstede 18 Planungs- ZECH Ingenieurgesellschaft mbH

gesellschaft mbH

Schattenwurf-Untersuchung zum
Genehmigungsverfahren fiir die Errichtung Thomas Wihard / wihard@zechgmbh.de

von 4 Windenergieanlagen in Hollenstede

SHADOW - Hauptergebnis

Berechnung: Windenergie Hollenstede 2018-12
Voraussetzungen fiir Berechnung des Schattenwurfs

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

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

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

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

Verwendete Hohenlinien: Hohenlinien: Hohendaten 2017-01.wpo (16)
Hindernisse in Berechnung verwendet

Augenhdhe: 1,5 m

Rasterauflésung: 10,0 m

Alle Koordinatenangaben in

Hessenweg 38
DE-49809 Lingen (Ems)
0049 591 800 1634

Berechnet:

18.12.2018 11:19/3.0.654

© OpenStreetMap-contributors - www.openstreetmap.org/copyright
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UTM (north)-WGS84 Zone: 32 A Neue WEA & Schattenrezeptor
WEA
WEA-Typ Schattendaten
Ost Nord Z Beschreibung Aktuell Hersteller Typ Nenn-  Rotor- Nabenhthe Beschatt.- U/min
leistung durchmesser Bereich
[m] [kw]  [m] [m] [m]  [U/min]
WEA 17-1 409.261 5.815.378 40,0 E-138 EP3 E... Ja ENERCON E-138 EP3 E2-4.200 4.200 138,6 160,0 1.689 11,1
WEA 17-2 408.752 5.815.215 38,4 E-138 EP3 E... Ja ENERCON E-138 EP3 E2-4.200 4.200 138,6 160,0 1.689 11,1
WEA 17-3 409.155 5.814.940 40,0 E-138 EP3 E... Ja ENERCON E-138 EP3 E2-4.200 4.200 138,6 160,0 1.689 11,1
WEA 18-1 411.682 5.814.008 38,3 E-138 EP3 E... Ja ENERCON E-138 EP3 E2-4.200 4.200 138,6 160,0 1.689 11,1
WEA 18-2 411.992 5.813.886 39,7 E-138 EP3 E... Ja ENERCON E-138 EP3 E2-4.200 4.200 138,6 160,0 1.689 11,1
WEA 18-3 411.288 5.813.534 39,9 E-138 EP3 E... Ja ENERCON E-138 EP3 E2-4.200 4.200 138,6 160,0 1.689 11,1
WEA 18-4 411.624 5.813.436 39,6 E-138 EP3 E... Ja ENERCON E-138 EP3 E2-4.200 4.200 138,6 160,0 1.689 11,1
Schattenrezeptor-Eingabe
Nr. Name Ost Nord Z Breite Hohe Héhe Azimutwinkel Neigung des Ausrichtungsmodus
Uiber Grund  (von Siid) Fensters
[m] [m] [m] [m] [°] [°]

IP 01 Welperort 1 408.023 5.815.895 40,0 1,0 1,0 1,5 -80,6 90,0 Feste Richtung

IP 02 Welperort 4 408.004 5.815.689 39,0 1,0 1,0 1,5 -95,6 90,0 Feste Richtung

IP 03 Welperort 7 408.037 5.815.694 39,3 1,0 1,0 1,5 -86,2 90,0 Feste Richtung

IP 04 Welperort 7 408.176 5.815.560 40,0 1,0 1,0 1,5 -74,6 90,0 Feste Richtung

IP 05 Welperort 10 408.127 5.815.415 40,0 1,0 1,0 1,5 -76,3 90,0 Feste Richtung

IP 06 Welperort 14 408.060 5.815.099 40,0 1,0 1,0 1,5 -86,2 90,0 Feste Richtung

IP 07 Welperort 16 407.956 5.815.007 39,7 1,0 1,0 1,5 -86,2 90,0 Feste Richtung

IP 08 Welperort 24 407.901 5.814.722 38,6 1,0 1,0 1,5 -86,2 90,0 Feste Richtung

IP 09 Welperort 20 408.073 5.814.655 40,0 1,0 1,0 1,5 -86,2 90,0 Feste Richtung

IP 10 Welperort 19 408.243 5.814.763 40,0 1,0 1,0 1,5 -117,0 90,0 Feste Richtung
IP 11a GroBe Haar 2/Ost 409.747 5.814.699 40,0 1,0 1,0 1,5 -57,3 90,0 Feste Richtung
IP 11b GroBe Haar 2/West 409.739 5.814.703 40,0 1,0 1,0 1,5 -240,2 90,0 Feste Richtung
IP 12a Holle 10/0Ost 409.875 5.814.923 40,0 1,0 1,0 1,5 -84,9 90,0 Feste Richtung
IP 12b Holle 10/West 409.862 5.814.922 40,0 1,0 1,0 1,5 -260,1 90,0 Feste Richtung
IP 13a Holle 9/0st 409.951 5.815.066 40,0 1,0 1,0 1,5 -82,0 90,0 Feste Richtung
IP 13b Holle 9/West 409.935 5.815.068 40,0 1,0 1,0 1,5 -259,6 90,0 Feste Richtung
IP 14a Holle 7/0st 409.993 5.815.141 40,0 1,0 1,0 1,5 -70,1 90,0 Feste Richtung
IP 14b Holle 7/West 409.973 5.815.144 40,0 1,0 1,0 1,5 -245,9 90,0 Feste Richtung
IP 15a Holle 5/Sud 409.998 5.815.387 40,3 1,0 1,0 1,5 10,0 90,0 Feste Richtung
IP 15b Holle 5/West 409.993 5.815.391 40,3 1,0 1,0 1,5 -261,9 90,0 Feste Richtung

IP 16 Holle 2 409.628 5.815.875 40,5 1,0 1,0 1,5 7,5 90,0 Feste Richtung
IP 17a Neuenstadt 25/Stidost 408.902 5.815.894 38,9 1,0 1,0 1,5 -59,6 90,0 Feste Richtung
IP 17b Neuenstadt 25/Siidwest 408.895 5.815.892 38,9 1,0 1,0 1,5 34,6 90,0 Feste Richtung
IP 18a Neuenstadt 25A/Siidost 408.874 5.815.875 38,8 1,0 1,0 1,5 -59,6 90,0 Feste Richtung
IP 18b Neuenstadt 25/Siidwest 408.865 5.815.873 38,8 1,0 1,0 1,5 34,6 90,0 Feste Richtung

(Fortsetzung néchste Seite)...
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Projekt: Beschreibung: Lizenzierter Anwender:

LQ13955.2 Fiirstenau-Hollenstede 18  Windenergie Hollenstede 18 Planungs- ZECH Ingenieurgesellschaft mbH

gesellschaft mbH Hessenweg 38

DE-49809 Lingen (Ems)
Schattenwurf-Untersuchung zum 0049 591 800 1634
Genehmigungsverfahren fiir die Errichtung Thomas Wihard / wihard@zechgmbh.de

Berechnet:

von 4 Windenergieanlagen in Hollenstede 18.12.2018 11:19/3.0.654
SHADOW - Hauptergebnis
Berechnung: Windenergie Hollenstede 2018-12

...(Fortsetzung von letzter Seite)

Nr. Name Ost Nord Z Breite Hohe Hohe Azimutwinkel Neigung des Ausrichtungsmodus
Uiber Grund  (von Siid) Fensters
[m] [m] [m] [m] [°] [°]

IP 19 Holle 2/Stidost 410.021 5.815.749 41,2 1,0 1,0 1,5 -20,0 90,0 Feste Richtung
IP 20a Zur Dasslage 1/Stidost 410.263 5.815.503 41,1 1,0 1,0 1,5 -20,0 90,0 Feste Richtung
IP 20b Zur Dasslage 1/Stidwest 410.252 5.815.511 41,1 1,0 1,0 1,5 70,0 90,0 Feste Richtung
IP 21a Zur Dasslage 3/Stidost 410.314 5.815.361 40,6 1,0 1,0 1,5 -45,0 90,0 Feste Richtung
IP 21b Zur Dasslage 3/Stdwest 410.306 5.815.360 40,6 1,0 1,0 1,5 45,0 90,0 Feste Richtung
IP 22a Zur Dasslage 4/Stidost 410.459 5.814.851 39,5 1,0 1,0 1,5 -30,0 90,0 Feste Richtung
IP 22b Zur Dasslage 4/Nordwest ~ 410.443 5.814.879 39,5 1,0 1,0 1,5 150,0 90,0 Feste Richtung
IP 23a GroBe Haar 9/Nordwest 410.422 5.814.524 40,0 1,0 1,0 1,5 -215,9 90,0 Feste Richtung
IP 23b GroBe Haar 9/Siidost 410.440 5.814.523 40,0 1,0 1,0 1,5 -37,4 90,0 Feste Richtung
IP 24a GroBe Haar 7/Nordwest 410.087 5.814.270 40,0 1,0 1,0 1,5 -212,4 90,0 Feste Richtung
IP 24b GroBe Haar 7/Sidost 410.104 5.814.259 40,0 1,0 1,0 1,5 -37,8 90,0 Feste Richtung
IP 25a Zur Dasslage 7A/Nordwest 410.775 5.814.440 40,0 1,0 1,0 1,5 -210,9 90,0 Feste Richtung
IP 25b Zur Dasslage 7A/Siidost 410.781 5.814.432 40,0 1,0 1,0 1,5 -30,5 90,0 Feste Richtung
IP 26a Zur Dasslage 7/Nordwest  410.761 5.814.431 40,0 1,0 1,0 1,5 -210,9 90,0 Feste Richtung
IP 26b Zur Dasslage 7/Stidost 410.771 5.814.414 40,0 1,0 1,0 1,5 -30,5 90,0 Feste Richtung
IP 27a Zur Dasslage 7/Nordwest ~ 410.754 5.814.366 40,0 1,0 1,0 1,5 -210,9 90,0 Feste Richtung
IP 27b Zur Dasslage 8/Stidost 410.766 5.814.351 40,0 1,0 1,0 1,5 -39,9 90,0 Feste Richtung
IP 28a Horsten 6/Stidost 411.258 5.814.900 39,0 1,0 1,0 1,5 -30,0 90,0 Feste Richtung
IP 28b Horsten 6/West 411.246 5.814.895 39,0 1,0 1,0 1,5 90,0 90,0 Feste Richtung
IP 29a Zur Dasslage 6/Nordost 411.061 5.814.321 39,6 1,0 1,0 1,5 -219,9 90,0 Feste Richtung
IP 29b Zur Dasslage 6/Stidwest 411.075 5.814.304 39,7 1,0 1,0 1,5 -39,4 90,0 Feste Richtung
IP 30a Zur Dasslage 11/Siidost 410.863 5.814.106 40,0 1,0 1,0 1,5 -56,1 90,0 Feste Richtung
IP 30b Zur Dasslage 11/Stidwest  410.838 5.814.116 40,0 1,0 1,0 1,5 -229,1 90,0 Feste Richtung
IP 31a Zur Dasslage 13/Nordwest 410.760 5.813.946 40,0 1,0 1,0 1,5 -225,0 90,0 Feste Richtung
IP 31b Zur Dasslage 13/Siidost 410.768 5.813.939 40,0 1,0 1,0 1,5 -54,5 90,0 Feste Richtung

IP 32 GroBe Harr 13 410.467 5.813.511 40,0 1,0 1,0 1,5 -120,0 90,0 Feste Richtung
IP 33a GroBe Haar 15/Nordost 410.668 5.813.352 40,0 1,0 1,0 1,5 -140,0 0,0 Feste Richtung
IP 33b GroBe Haar 15A/Siidost 410.668 5.813.348 40,0 1,0 1,0 1,5 -55,0 0,0 Feste Richtung
IP 34a GroBe Haar 15/Nordost 410.670 5.813.317 40,0 1,0 1,0 1,5 -176,2 90,0 Feste Richtung
IP 34b GroBe Haar 15/Stidost 410.672 5.813.315 40,0 1,0 1,0 1,5 -86,5 90,0 Feste Richtung

IP 35 Pius 24 410.703 5.812.756 40,2 1,0 1,0 1,5 -162,4 90,0 Feste Richtung

IP 36 BruchstraBe 6 412.091 5.813.109 41,9 1,0 1,0 1,5 -228,7 90,0 Feste Richtung
IP 37a BruchstraBe 4/Nordwest 412.568 5.813.471 42,7 1,0 1,0 1,5 -204,5 90,0 Feste Richtung
IP 37b BruchstraBe 4/Siidwest 412.566 5.813.464 42,7 1,0 1,0 1,5 60,4 90,0 Feste Richtung

IP 38 Wielage 5 412.556 5.814.279 42,5 1,0 1,0 1,5 55,9 90,0 Feste Richtung

IP 39 Wielage 4 412.724 5.814.455 42,6 1,0 1,0 1,5 3,0 90,0 Feste Richtung

Berechnungsergebnisse

Schattenrezeptor
astron. max. mégl. Beschattungsdauer
Nr. Name Stunden/Jahr Schattentage/a Max.Schatten
Stunden/Tag
[Std/Jahr] [Tage/Jahr] [Std/Tag]
IP 01 Welperort 1 40:01 86 0:44
IP 02 Welperort 4 37:20 92 0:36
IP 03 Welperort 7 39:40 93 0:38
IP 04 Welperort 7 58:30 109 0:47
IP 05 Welperort 10 63:44 108 1:03
IP 06 Welperort 14 73:52 122 1:01
IP 07 Welperort 16 60:57 124 0:45
IP 08 Welperort 24 42:47 116 0:28
IP 09 Welperort 20 34:16 97 0:30
IP 10 Welperort 19 40:20 100 0:35
IP 11a GroBe Haar 2/0Ost 0:00 0 0:00
IP 11b GroBe Haar 2/West 92:02 83 1:16
IP 12a Holle 10/0st 0:00 0 0:00
IP 12b Holle 10/West 53:39 81 1:04
IP 13a Holle 9/0st 0:00 0 0:00
IP 13b Holle 9/West 89:36 157 0:46
IP 14a Holle 7/0st 0:00 0 0:00
IP 14b Holle 7/West 99:47 188 0:44
IP 15a Holle 5/Sud 62:38 135 0:43
IP 15b Holle 5/West 63:31 136 0:43
(Fortsetzung néchste Seite)...
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Projekt:

LQ13955.2 Fiirstenau-Hollenstede 18

SHADOW - Hauptergebnis
Berechnung: Windenergie Hollenstede 2018-12

...(Fortsetzung von letzter Seite)

Nr. Name

IP 16 Holle 2
IP 17a Neuenstadt 25/Siidost
IP 17b Neuenstadt 25/Siidwest
IP 18a Neuenstadt 25A/Siidost
IP 18b Neuenstadt 25/Stidwest

IP 19 Holle 2/Siidost
IP 20a Zur Dasslage 1/Stidost
IP 20b Zur Dasslage 1/Stidwest
IP 21a Zur Dasslage 3/Stidost
IP 21b Zur Dasslage 3/Stidwest
IP 22a Zur Dasslage 4/Stidost
IP 22b Zur Dasslage 4/Nordwest
IP 23a GroBe Haar 9/Nordwest
IP 23b GroBe Haar 9/Siidost
IP 24a GroBe Haar 7/Nordwest
IP 24b GroBe Haar 7/Stidost
IP 25a Zur Dasslage 7A/Nordwest
IP 25b Zur Dasslage 7A/Slidost
IP 26a Zur Dasslage 7/Nordwest
IP 26b Zur Dasslage 7/Stidost
IP 27a Zur Dasslage 7/Nordwest
IP 27b Zur Dasslage 8/Stidost
IP 28a Horsten 6/Slidost
IP 28b Horsten 6/West
IP 29a Zur Dasslage 6/Nordost
IP 29b Zur Dasslage 6/Stidwest
IP 30a Zur Dasslage 11/Siidost
IP 30b Zur Dasslage 11/Siidwest
IP 31a Zur Dasslage 13/Nordwest
IP 31b Zur Dasslage 13/Siidost

IP 32 GroBe Harr 13
IP 33a GroBe Haar 15/Nordost
IP 33b GroBe Haar 15A/Siidost
IP 34a GroBe Haar 15/Nordost
IP 34b GroBe Haar 15/Siidost

IP 35 Pius 24

IP 36 BruchstraBe 6
IP 37a BruchstraBe 4/Nordwest
IP 37b BruchstraBe 4/Stidwest

IP 38 Wielage 5

IP 39 Wielage 4

Beschreibung:

Windenergie Hollenstede 18 Planungs-

gesellschaft mbH

Schattenwurf-Untersuchung zum

Genehmigungsverfahren fiir die Errichtung
von 4 Windenergieanlagen in Hollenstede

astron. max. mogl. Beschattungsdauer
Stunden/Jahr Schattentage/a Max.Schatten

[Std/Jahr]
100:51
115:11
114:30
119:00
118:40
50:12

12:02
34:27
0:00
34:33
15:26
29:22
16:17
48:42
9:38
16:52
0:00
76:59
7:48
78:27
0:00
80:41
53:01
0:00
0:00
111:26
106:46
0:00
0:00
91:06
65:29
117:54
116:12
102:52
102:39
0:00
36:15
51:04
49:24
84:35
51:40

Stunden/Tag
[Tage/Jahr] [Std/Tag]

123 1:21
123 1:16
124 1:15
129 1:14
130 1:16
105 0:50
35 0:26
93 0:32

0 0:00
99 0:31
60 0:23
90 0:27
61 0:25
120 0:44
38 0:19
58 0:24

0 0:00
120 0:57
31 0:20
123 0:56

0 0:00
135 0:59
65 1:01

0 0:00

0 0:00
134 1:15
162 1:18

0 0:00

0 0:00
140 1:15
144 0:53
149 1:12
147 1:12
140 1:07
140 1:07

0 0:00
68 0:38
99 0:50
96 0:50
141 1:01
122 0:38

Gesamtmenge der max. mdgl. Beschattung an Rezeptoren pro WEA

Nr. Name

Maximal
[Std/Jahr] [Std/Jahr]

Erwartet

WEA 17-1 E-138 EP3 E2 TES ~ 429:49
WEA 17-2 E-138 EP3 E2 TES =~ 395:29
WEA 17-3 E-138 EP3 E2 TES  354:12
WEA 18-1 E-138 EP3 E2 TES ~ 223:28
WEA 18-2 E-138 EP3 E2 TES  155:05
WEA 18-3 E-138 EP3 E2 TES ~ 366:05
WEA 18-4 E-138 EP3 E2 TES ~ 199:55
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Lizenzierter Anwender:

ZECH Ingenieurgesellschaft mbH
Hessenweg 38

DE-49809 Lingen (Ems)

0049 591 800 1634

Thomas Wihard / wihard@zechgmbh.de
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Anlage 4: Lageplane mit Darstellung des Schattenwurfes 4.1 astronomisch maximal mégli-
che Stunden pro Jahr 4.2 astronomisch maximal mégliche Minuten pro Tag

Anlage zum Bericht Nr. LQ13955.2/01
168/313
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Anlage 5: Grafische Darstellung der Beschattungszeiten an der Immissionspunkten fir die
jeweilige Windenergieanlage

Anlage zum Bericht Nr. LQ13955.2/01
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Lizenzierter Anwender:

ZECH Ingenieurgesellschaft mbH
Hessenweg 38

DE-49809 Lingen (Ems)

0049 591 800 1634

Thomas Wihard / wihard@zechgmbh.de

Berechnet:

18.12.2018 11:19/3.0.654

Projekt:

LQ13955.2 Fiirstenau-Hollenstede 18

Beschreibung:
Windenergie Hollenstede 18 Planungs-
gesellschaft mbH

Schattenwurf-Untersuchung zum
Genehmigungsverfahren fiir die Errichtung
von 4 Windenergieanlagen in Hollenstede

SHADOW - Grafischer Kalender pro WEA
Berechnung: Windenergie Hollenstede 2018-12

WEA 17-1: E-138 EP3 E2 TES
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Schattenrezeptoren

1P 04: Welperort 7

1P 05: Welperort 10

1P 06: Welperort 14

1P 10: Welperort 19

1P 12b: Holle 10/West

1P 13b: Holle 9/West

1P 14b: Holle 7/West

1P 15b: Holle 5/West

1P 16: Holle 2

1P 18a: Neuenstadt 25A/Stidost

1P 23a: GroBe Haar 9/Nordwest
1P 24a: GroBe Haar 7/Nordwest
1P 27b: Zur Dasslage 8/Stidost
1P 29b: Zur Dasslage 6/Siidwest
1P 30a: Zur Dasslage 11/Stidost
1P 34a: GroBe Haar 15/Nordost
IP 36: BruchstraBe 6

1P 37a: BruchstraBe 4/Nordwest
1P 38: Wielage 5

1P 11b: GroBe Haar 2/West

1P 24b: GroBe Haar 7/Stidost
1P 23b: GroBe Haar 9/Stidost
1P 31b: Zur Dasslage 13/Siidost
1P 25b: Zur Dasslage 7A/Siidost
1P 18b: Neuenstadt 25/Stidwest
1P 34b: GroBe Haar 15/Stidost
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Projekt: Beschreibung:

Lizenzierter Anwender:

LQ13955.2 Fiirstenau-Hollenstede 18  Windenergie Hollenstede 18 Planungs- ZECH Ingenieurgesellschaft mbH

gesellschaft mbH

Schattenwurf-Untersuchung zum

Hessenweg 38
DE-49809 Lingen (Ems)
0049 591 800 1634

Genehmigungsverfahren fiir die Errichtung Thomas Wihard / wihard@zechgmbh.de

von 4 Windenergieanlagen in Hollenstede

SHADOW - Grafischer Kalender pro WEA
Berechnung: Windenergie Hollenstede 2018-12
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Berechnet:

18.12.2018 11:19/3.0.654

1P 32: GroBe Harr 13
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I ° 26b: zur Dasslage 7/Siidost
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Anlage 6: Grafische Darstellung der Beschattungszeiten durch die Windenergieanlagen an

den einzelnen Immissionspunkten
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Projekt:

LQ13955.2 Fiirstenau-Hollenstede 18

Beschreibung:
Windenergie Hollenstede 18 Planungs-
gesellschaft mbH

Schattenwurf-Untersuchung zum
Genehmigungsverfahren fiir die Errichtung
von 4 Windenergieanlagen in Hollenstede

SHADOW - Grafischer Kalender
Berechnung: Windenergie Hollenstede 2018-12

Lizenzierter Anwender:

ZECH Ingenieurgesellschaft mbH
Hessenweg 38

DE-49809 Lingen (Ems)

0049 591 800 1634

Thomas Wihard / wihard@zechgmbh.de

Berechnet:
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Projekt:

LQ13955.2 Fiirstenau-Hollenstede 18

SHADOW - Grafischer Kalender

Beschreibung:
Windenergie Hollenstede 18 Planungs-
gesellschaft mbH

Schattenwurf-Untersuchung zum
Genehmigungsverfahren fiir die Errichtung
von 4 Windenergieanlagen in Hollenstede

Berechnung: Windenergie Hollenstede 2018-12

IP 07: Welperort 16

Lizenzierter Anwender:

ZECH Ingenieurgesellschaft mbH
Hessenweg 38

DE-49809 Lingen (Ems)

0049 591 800 1634

Thomas Wihard / wihard@zechgmbh.de

Berechnet:

18.12.2018 11:19/3.0.654
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Projekt:

LQ13955.2 Fiirstenau-Hollenstede 18

SHADOW - Grafischer Kalender

Beschreibung:
Windenergie Hollenstede 18 Planungs-
gesellschaft mbH

Schattenwurf-Untersuchung zum
Genehmigungsverfahren fiir die Errichtung
von 4 Windenergieanlagen in Hollenstede

Berechnung: Windenergie Hollenstede 2018-12

IP 12a: Holle 10/Ost

Lizenzierter Anwender:

ZECH Ingenieurgesellschaft mbH
Hessenweg 38

DE-49809 Lingen (Ems)

0049 591 800 1634

Thomas Wihard / wihard@zechgmbh.de

Berechnet:

18.12.2018 11:19/3.0.654
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Projekt:

LQ13955.2 Fiirstenau-Hollenstede 18

SHADOW - Grafischer Kalender

Beschreibung:
Windenergie Hollenstede 18 Planungs-
gesellschaft mbH

Schattenwurf-Untersuchung zum
Genehmigungsverfahren fiir die Errichtung
von 4 Windenergieanlagen in Hollenstede

Berechnung: Windenergie Hollenstede 2018-12

IP 15a: Holle 5/Sud

Lizenzierter Anwender:

ZECH Ingenieurgesellschaft mbH
Hessenweg 38

DE-49809 Lingen (Ems)

0049 591 800 1634

Thomas Wihard / wihard@zechgmbh.de

Berechnet:

18.12.2018 11:19/3.0.654
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Projekt:

LQ13955.2 Fiirstenau-Hollenstede 18

SHADOW - Grafischer Kalender

Beschreibung:
Windenergie Hollenstede 18 Planungs-
gesellschaft mbH

Schattenwurf-Untersuchung zum
Genehmigungsverfahren fiir die Errichtung
von 4 Windenergieanlagen in Hollenstede

Berechnung: Windenergie Hollenstede 2018-12

IP 18b: Neuenstadt 25/Stdw est

Lizenzierter Anwender:

ZECH Ingenieurgesellschaft mbH
Hessenweg 38

DE-49809 Lingen (Ems)

0049 591 800 1634

Thomas Wihard / wihard@zechgmbh.de

Berechnet:

18.12.2018 11:19/3.0.654
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Projekt: Beschreibung: Lizenzierter Anwender:

LQ13955.2 Fiirstenau-Hollenstede 18  Windenergie Hollenstede 18 Planungs- ZECH Ingenieurgesellschaft mbH
gesellschaft mbH Hessenweg 38
DE-49809 Lingen (Ems)
Schattenwurf-Untersuchung zum 0049 591 800 1634
Genehmigungsverfahren fiir die Errichtung Thomas Wihard / wihard@zechgmbh.de

Berechnet:

von 4 Windenergieanlagen in Hollenstede 18.12.2018 11:19/3.0.654

SHADOW - Grafischer Kalender
Berechnung: Windenergie Hollenstede 2018-12
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Projekt: Beschreibung:

LQ13955.2 Fiirstenau-Hollenstede 18 Windenergie Hollenstede 18 Planungs-

gesellschaft mbH

Schattenwurf-Untersuchung zum

Lizenzierter Anwender:

ZECH Ingenieurgesellschaft mbH
Hessenweg 38

DE-49809 Lingen (Ems)

0049 591 800 1634

Genehmigungsverfahren fiir die Errichtung Thomas Wihard / wihard@zechgmbh.de

von 4 Windenergieanlagen in Hollenstede

SHADOW - Grafischer Kalender
Berechnung: Windenergie Hollenstede 2018-12

IP25a: Zur Dasslage 7A/Nordw est
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18.12.2018 11:19/3.0.654
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Projekt: Beschreibung:

LQ13955.2 Fiirstenau-Hollenstede 18 Windenergie Hollenstede 18 Planungs-

gesellschaft mbH

Schattenwurf-Untersuchung zum
Genehmigungsverfahren fiir die Errichtung Thomas Wihard / wihard@zechgmbh.de

von 4 Windenergieanlagen in Hollenstede

SHADOW - Grafischer Kalender
Berechnung: Windenergie Hollenstede 2018-12

IP 28a: Horsten 6/Slidost

21:005 ]
E <
19:00]

Zeit

13:005
12:00=

11:00=

1000 e -
09:00——— —
06003 ~ =
o000 ] =

Jan Feb Méar Apr Mai Jun Ju Aug Sep Ok Nov Dez Jan
Monat

e

IP29a: Zur Dasslage 6/Nordost
7 1" [
21:00
20:005 ] ™
19:00
18005 = D
17:003

16:00 2/ —
15:005
14:005
13:003
12:005
11:005
10:005
09:00=
ool | L1
07:005 ] -
06:00=

Zeit

=

I B B i |
Jan Feb Méar Apr Mai Jun Ju Aug Sep Ok Nov Dez Jan
Monat

IP 30a: Zur Dasslage 11/Siidost

22:00
21:002 =]
20:00=
00 ~
19:003
18:005 ~
17003 -
002 —
16:005 —
15:002
14:003
13:005
12:005
11:002

1

10:00—;*
OQ:OO;E\ = [p—
08:00— -

g ] =] e el el
07:00= 7

L E /
06:00 ~__]
05:00----------------------||||||||||||||||

Jan Feb Méar Apr Mai Jun Ju Aug Sep OK Nov Dez Jan

Monat

Zeit

WEA

Zeit

Zeit

Zeit

21:00]

Lizenzierter Anwender:

ZECH Ingenieurgesellschaft mbH
Hessenweg 38

DE-49809 Lingen (Ems)

0049 591 800 1634
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18.12.2018 11:19/3.0.654
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Projekt:

LQ13955.2 Fiirstenau-Hollenstede 18

SHADOW - Grafischer Kalender

Beschreibung:
Windenergie Hollenstede 18 Planungs-
gesellschaft mbH

Schattenwurf-Untersuchung zum

Genehmigungsverfahren fiir die Errichtung

von 4 Windenergieanlagen in Hollenstede

Berechnung: Windenergie Hollenstede 2018-12

IP31a: Zur Dasslage 13/Nordw est

Lizenzierter Anwender:

ZECH Ingenieurgesellschaft mbH
Hessenweg 38

DE-49809 Lingen (Ems)

0049 591 800 1634

Thomas Wihard / wihard@zechgmbh.de

Berechnet:

18.12.2018 11:19/3.0.654
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Projekt:

LQ13955.2 Fiirstenau-Hollenstede 18

Beschreibung:
Windenergie Hollenstede 18 Planungs-

gesellschaft mbH

Schattenwurf-Untersuchung zum

Genehmigungsverfahren fiir die Errichtung
von 4 Windenergieanlagen in Hollenstede

SHADOW - Grafischer Kalender

Berechnung: Windenergie Hollenstede 2018-12

IP 34b: GroRRe Haar 15/Stidost
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Lizenzierter Anwender:

ZECH Ingenieurgesellschaft mbH
Hessenweg 38

DE-49809 Lingen (Ems)

0049 591 800 1634

Thomas Wihard / wihard@zechgmbh.de

Berechnet:

18.12.2018 11:19/3.0.654
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Projekt:

Beschreibung:

LQ13955.2 Fiirstenau-Hollenstede 18 Windenergie Hollenstede 18 Planungs-

gesellschaft mbH

Schattenwurf-Untersuchung zum
Genehmigungsverfahren fiir die Errichtung
von 4 Windenergieanlagen in Hollenstede

SHADOW - Grafischer Kalender
Berechnung: Windenergie Hollenstede 2018-12
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Lizenzierter Anwender:

ZECH Ingenieurgesellschaft mbH
Hessenweg 38

DE-49809 Lingen (Ems)

0049 591 800 1634

Thomas Wihard / wihard@zechgmbh.de

Berechnet:
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Projekt:

LQ13955.2 Fiirstenau-Hollenstede 18

SHADOW - Kalender pro WEA
Berechnung: Windenergie Hollenstede 2018-12WEA: WEA 17-1 - E-138 EP3 E2 TES

Voraussetzungen fiir Berechnung des Schattenwurfs

Referenzjahr fiir Kalender
Die dargestellten Zeiten sind die astronomisch maximal mogliche 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
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Beschreibung:

Windenergie Hollenstede 18 Planungs-

gesellschaft mbH

Schattenwurf-Untersuchung zum
Genehmigungsverfahren fiir die Errichtung
von 4 Windenergieanlagen in Hollenstede

2018
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Lizenzierter Anwender:
ZECH Ingenieurgesellschaft mbH
Hessenweg 38
DE-49809 Lingen (Ems)

0049 591 800 1634

Thomas Wihard / wihard@zechgmbh.de

Berechnet:

18.12.2018 11:19/3.0.654
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06:37-06:59/22 19:32-20:29/57
06:59-07:06/7

06:37-06:58/21 19:31-20:30/59
06:58-07:04/6

06:37-06:57/20 19:30-20:30/60
06:57-07:00/3

06:39-06:55/16

19:30-20:31/61
06:40-06:53/13
19:29-20:31/62
06:42-06:52/10

19:29-20:31/62
06:07-06:17/10
19:28-20:31/63
06:06-06:19/13
19:29-20:32/63
06:04-06:19/15
19:28-20:31/63
06:04-06:21/17
19:28-20:31/63
06:03-06:22/19
19:28-20:30/62
06:02-06:22/20

19:28-20:31/63
06:02-06:23/21
19:28-20:31/63
06:02-06:23/21
19:29-20:31/62
06:02-06:24/22
19:28-20:29/61
06:01-06:23/22
19:28-20:29/61
06:01-06:24/23
19:29-20:30/61
06:01-06:24/23
19:29-20:31/62
06:01-06:24/23
19:29-20:31/62
06:02-06:24/22
19:30-20:32/62
06:02-06:24/22
19:30-20:32/62
06:02-06:24/22
19:30-20:33/63

05:51-05:57/6 19:31-20:33/62
06:02-06:24/22
05:50-06:00/10 19:31-20:33/62
06:03-06:24/21

2456

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

Tag im Monat
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18.12.2018

Sonnenaufgang

(SS:MM)

Sonnenuntergang (SS:MM)

LQ13955.2 / Wi

|3uni

05:12
21:39
05:12
21:40
05:11
21:41
05:10
21:43
05:09
21:44
05:08
21:45
05:08
21:46
05:07
21:46
05:07
21:47
05:06
21:48
05:06
21:49
05:05
21:50
05:05
21:50
05:05
21:51
05:05
21:52
05:04
21:52
05:04
21:53
05:04
21:53
05:04
21:54
05:04
21:54
05:05
21:54
05:05
21:54
05:05
21:55
05:05
21:55
05:05
21:55
05:06
21:55
05:06
21:55
05:07
21:55
05:07
21:55
05:08
21:54

502

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

05:49-06:02/13 19:32-20:35/63
06:03-06:24/21

05:48-06:03/15 19:32-20:35/63
06:03-06:24/21

05:47-06:04/17 19:32-20:35/63
06:04-06:23/19

05:47-06:05/18 19:34-20:36/62
06:05-06:24/19
05:46-06:05/19 19:34-20:36/62
06:05-06:23/18

05:46-06:07/21 19:34-20:35/61
06:06-06:22/16

05:46-06:08/22 19:35-20:36/61
06:07-06:23/16
05:46-06:09/23 19:35-20:36/61
06:08-06:23/15

05:46-06:09/23 19:36-20:37/61
06:08-06:22/14
05:46-06:08/22 19:37-20:37/60
06:08-06:22/14

05:45-06:08/23 19:36-20:37/61
06:08-06:21/13

05:46-06:09/23 19:37-20:37/60
06:09-06:21/12 21:10-21:11/1
05:46-06:09/23 19:38-20:38/60
06:09-06:21/12 21:08-21:14/6
05:46-06:10/24 19:38-20:38/60
06:10-06:21/11 21:08-21:15/7
05:46-06:10/24 19:38-20:38/60
06:10-06:21/11 21:07-21:15/8
05:47-06:11/24 19:38-20:38/60
06:11-06:21/10 21:06-21:16/10
05:47-06:11/24 19:39-20:38/59
06:11-06:21/10 21:06-21:16/10
05:47-06:11/24 19:39-20:39/60
06:11-06:20/9 21:06-21:17/11
05:47-06:11/24 19:39-20:39/60
06:11-06:20/9 21:06-21:17/11
05:47-06:11/24 19:40-20:40/60
06:11-06:20/9 21:07-21:18/11
05:47-06:12/25 19:41-20:40/59
06:12-06:20/8 21:07-21:19/12
05:47-06:12/25 19:41-20:40/59
06:12-06:20/8 21:07-21:19/12
05:47-06:12/25 19:41-20:40/59
06:12-06:20/8 21:07-21:18/11
05:48-06:12/24 19:41-20:41/60
06:12-06:21/9 21:08-21:19/11
05:48-06:12/24 19:41-20:41/60
06:12-06:21/9 21:08-21:19/11
05:48-06:12/24 19:41-20:40/59
06:12-06:22/10 21:08-21:19/11
05:49-06:13/24 19:42-20:41/59
06:13-06:23/10 21:09-21:19/10
05:48-06:12/24 19:41-20:41/60
06:12-06:23/11 21:10-21:18/8
05:49-06:13/24 19:42-20:41/59
06:13-06:24/11 21:11-21:18/7
05:49-06:12/23 19:41-20:41/60
06:12-06:24/12 21:11-21:17/6
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Projekt:

LQ13955.2 Fiirstenau-Hollenstede 18

Beschreibung:

Windenergie Hollenstede 18 Planungs-

gesellschaft mbH

Schattenwurf-Untersuchung zum

Genehmigungsverfahren fiir die Errichtung
von 4 Windenergieanlagen in Hollenstede

SHADOW - Kalender pro WEA
Berechnung: Windenergie Hollenstede 2018-12WEA: WEA 17-1 - E-138 EP3 E2 TES

Voraussetzungen fiir Berechnung des Schattenwurfs

Referenzjahr fiir Kalender
Die dargestellten Zeiten sind die astronomisch maximal mogliche Beschattungsdauer, berechnet unter folgenden Annahmen:

2018

Die Sonne scheint taglich von Sonnenauf- bis -untergang

Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung

Die Windenergieanlage/n ist/sind immer in Betrieb

Sonnenscheinstunden | 505

05:50-06:13/23 19:41-20:42/61
06:13-06:25/12 21:13-21:17/4
05:50-06:13/23 19:42-20:42/60
06:13-06:26/13
05:50-06:13/23 19:41-20:42/61
06:13-06:26/13
05:51-06:13/22 19:41-20:42/61
06:13-06:27/14
05:52-06:13/21 19:41-20:42/61
06:13-06:28/15
05:52-06:13/21 19:41-20:43/62
06:13-06:29/16
05:53-06:13/20 19:40-20:42/62
06:13-06:29/16
05:53-06:13/20 19:40-20:42/62
06:12-06:29/17
05:53-06:13/20 19:40-20:42/62
06:12-06:30/18
05:54-06:11/17 19:40-20:42/62
06:11-06:30/19
05:55-06:11/16 19:40-20:42/62
06:11-06:31/20
05:56-06:10/14 19:40-20:42/62
06:11-06:31/20
05:57-06:08/11 19:39-20:42/63
06:11-06:32/21

05:59-06:07/8 19:39-20:42/63
06:11-06:32/21

06:03-06:04/1 19:39-20:41/62
06:11-06:33/22
06:11-06:33/22
19:40-20:42/62
06:11-06:33/22
19:39-20:42/63
06:11-06:33/22
19:39-20:41/62
06:11-06:33/22
19:39-20:40/61
06:11-06:33/22
19:38-20:40/62
06:11-06:34/23

19:39-20:40/61
06:11-06:33/22
19:39-20:40/61
06:11-06:33/22
19:38-20:40/62
06:12-06:33/21
19:39-20:41/62
06:12-06:33/21
19:39-20:41/62
06:13-06:32/19
19:38-20:41/63
06:14-06:32/18
19:39-20:42/63
06:14-06:31/17
19:39-20:42/63
06:16-06:30/14
19:38-20:41/63
06:17-06:28/11

19:39-20:42/63

06:19-06:26/7 19:39-20:41/62
06:54-07:00/6

Anzahl Minuten mit Schatten

2751

| August

06:52-07:03/11
19:40-20:42/62
06:50-07:04/14
19:40-20:41/61
06:49-07:06/17
19:41-20:41/60
06:47-07:07/20 19:41-20:40/59
07:07-07:12/5

06:47-07:09/22 19:42-20:40/58
07:09-07:15/6

06:46-07:09/23 19:42-20:38/56
07:09-07:16/7

06:46-07:10/24 19:43-20:17/34
07:10-07:18/8 20:19-20:38/19
06:45-07:09/24 19:43-20:16/33
07:09-07:18/9 20:20-20:36/16
06:45-07:10/25 19:45-20:15/30
07:10-07:19/9 20:23-20:34/11
06:44-07:10/26 19:46-20:13/27
07:10-07:19/9 20:26-20:29/3
06:45-07:10/25 19:48-20:11/23
07:10-07:20/10
06:44-07:09/25 19:49-20:09/20
07:09-07:20/11
06:45-07:09/24 19:53-20:06/13
07:09-07:20/11
06:44-07:08/24
07:08-07:20/12
06:45-07:08/23
07:08-07:20/12
06:46-07:07/21
07:07-07:20/13
06:46-07:05/19 18:55-19:03/8
07:05-07:19/14
06:48-07:04/16 18:51-19:07/16
07:04-07:19/15
06:49-07:01/12 18:47-19:09/22
07:01-07:17/16
06:55-07:17/22
18:45-19:11/26
06:55-07:15/20
18:43-19:12/29
06:56-07:14/18
18:41-19:13/32
06:59-07:12/13
18:39-19:14/35

07:01-07:08/7

18:38-19:15/37
18:37-19:16/39

18:36-19:15/39
18:35-19:16/41
18:34-19:17/43
18:33-19:19/46
07:49-07:55/6

18:32-19:20/48
07:45-07:58/13
18:32-19:21/49

1756

| September

| 06:36
| 20:19
| 06:38
| 20:17
| 06:40
| 20:14
| 06:41
| 20:12
| 06:43
| 20:10
| 06:45
| 20:07
| 06:46
| 20:05
:
|
|
|
|
|
|
|
|
|
|
|

NONONONONOND

06:48
20:03
06:50
20:00
6:51
9:58
6:53
9:56
6:55
9:53
6:56
9:51
6:58
| 19:49
| 07:00
| 19:46
| 07:01
| 19:44
| 07:03
| 19:42
| 07:05
| 19:39
| 07:06

ororORORO

07:43-08:00/17
18:32-19:22/50
07:40-08:01/21
18:31-19:22/51
07:39-08:02/23
18:31-19:22/51
07:38-08:03/25
18:30-19:22/52
07:37-08:03/26
18:31-19:22/51
07:36-08:03/27
18:31-19:22/51
07:35-08:03/28
18:31-19:21/50
07:35-08:03/28
18:32-19:21/49
07:35-08:03/28 18:43-19:19/36
18:32-18:44/12
07:34-08:02/28 18:47-19:19/32
18:29-18:48/19
07:35-08:01/26 18:27-18:50/23
08:07-08:17/10 18:49-19:18/29
07:34-08:00/26 18:24-18:50/26
08:04-08:19/15 18:49-19:16/27
07:35-07:59/24 18:23-18:51/28
08:02-08:21/19 18:50-19:14/24
07:36-07:58/22 18:21-18:51/30
08:00-08:23/23 18:50-19:11/21

07:37-07:56/19 18:20-18:51/31 18:57-19:08/11

07:58-08:23/25 18:51-18:53/2
07:39-07:54/15 18:20-18:50/30
07:57-08:24/27
07:41-07:49/8 18:18-18:50/32
07:56-08:23/27
07:55-08:24/29
18:18-18:50/32
07:55-08:24/29
18:18-18:50/32
07:54-08:23/29
18:17-18:49/32
07:54-08:23/29
18:17-18:48/31
07:55-08:26/31
18:18-18:48/30
07:54-08:28/34
18:17-18:46/29
07:55-08:30/35
18:18-18:45/27
07:56-08:31/35
18:19-18:44/25
07:56-08:31/35
18:20-18:41/21
07:57-08:32/35
18:22-18:39/17
08:00-08:32/32
18:24-18:37/13
08:04-08:31/27

08:04-08:31/27

2045

| Oktober

O OO OLORORORORO

F O OROEOL OO OLOLOLOLOLOROR O O

|332

Lizenzierter Anwender:
ZECH Ingenieurgesellschaft mbH
Hessenweg 38
DE-49809 Lingen (Ems)
0049 591 800 1634

Thomas Wihard / wihard@zechgmbh.de

Berechnet:

18.12.2018 11:19/3.0.654

7:26 08:05-08:31/26

9:08 17:22-17:32/10

7:28 08:05-08:30/25

9:06 17:18-17:36/18

7:30 08:05-08:29/24

9:04 17:14-17:37/23

7:32 08:06-08:28/22

9:01 17:13-17:39/26

7:33 08:07-08:26/19 17:11-17:40/29

8:59 08:42-08:43/1

7:35 08:10-08:25/15 17:10-17:41/31

8:57 08:37-08:48/11

7:37 08:12-08:21/9 17:08-17:41/33

8:54 08:34-08:50/16

7:38 08:32-08:51/19

8:52 17:07-17:42/35

7:40 08:31-08:52/21

8:50 17:06-17:42/36

| 07:42 08:30-08:53/23

| 18:47 17:06-17:42/36

| 07:44 08:30-08:53/23

| 18:45 17:04-17:41/37

| 07:45 08:28-08:52/24

| 18:43 17:04-17:41/37

| 07:47 08:28-08:52/24

| 18:41 17:04-17:41/37

| 07:49 08:28-08:52/24

| 18:38 17:04-17:41/37

07:51 08:29-08:52/23

8:36 17:04-17:41/37

7:52 08:29-08:51/22

8:34 17:05-17:40/35

7:54 08:30-08:50/20

8:32 17:05-17:40/35 |

7:56 08:31-08:49/18 17:05-17:38/33 |

8:30 10:28-10:39/11 |

7:58 08:31-08:46/15 17:05-17:37/32 |

8:27 10:23-10:44/21 |

8:00 08:34-08:44/10 17:06-17:36/30 |

8:25 10:20-10:47/27 |

8:01 10:17-10:50/33 |

8:23 17:07-17:35/28 |

8:03 10:16-10:54/38 17:09-17:33/24 |

8:21 15:30-15:46/16 |

8:05 10:14-10:58/44 17:11-17:31/20 |

8:19 15:26-15:49/23 |

8:07 10:13-11:00/47 17:13-17:29/16 |

8:17 15:23-15:52/29 |

8:09 10:12-11:03/51 17:18-17:24/6 |

8:15 15:21-15:54/33 |

8:10 10:11-11:04/53 |

8:13 15:19-15:55/36 |

8:12 10:10-11:06/56 |

8:11 15:17-15:56/39 |

7:14 09:10-10:07/57 |

7:09 14:16-14:57/41 |

7:16 09:09-10:08/59 |

7:07 14:15-14:58/43 |

7:18 09:09-10:09/60 |

7:05 14:14-14:59/45 |

| 07:20 09:08-10:10/62 |

| 17:03 14:13-15:00/47 |
|

| November

| 07:21 09:08-10:11/63 |
| 17:01 14:12-15:00/48 |
| 07:23 09:08-10:11/63 |
| 16:59 14:12-15:01/49 |
| 07:25 09:08-10:12/64 |
| 16:57 14:11-15:01/50 |
| 07:27 09:08-10:12/64 |
| 16:55 14:11-15:02/51 |
| 07:29 09:08-10:13/65 |
| 16:53 14:11-15:02/51 |
| 07:31 09:08-10:13/65 |
| 16:52 14:10-15:02/52 |
| 07:32 09:08-10:13/65 |
| 16:50 14:10-15:02/52 |
| 07:34 09:09-10:13/64 |
| 16:48 14:10-15:03/53 |
| 07:36 09:09-10:13/64 |
| 16:46 14:10-15:03/53 |
| 07:38 09:09-10:13/64 |
| 16:45 14:10-15:03/53 |
| 07:40 09:10-10:14/64 |
| 16:43 14:11-15:03/52 |
| 07:42 09:10-10:14/64 |
| 16:41 14:11-15:03/52 |
| 07:43 09:11-10:13/62 |
|16:40 14:11-15:03/52 |
| 07:45 09:12-10:13/61 |
| 16:38 14:12-15:03/51 |
| 07:47 09:13-10:13/60 |
| 16:37 14:12-15:03/51 |
| 07:49 09:14-10:13/59 |
| 16:35 14:13-15:02/49 |
| 07:51 09:15-10:13/58 |
16:34 14:13-15:02/49 |
07:52 09:16-10:13/57 |
16:33 14:13-15:01/48 |
07:54 09:16-10:12/56 |
16:31 14:14-15:01/47 |
07:56 09:17-10:12/55 |
16:30 14:15-15:01/46 |
07:58 09:19-10:11/52 |
16:29 14:15-15:01/46 |
07:59 09:20-10:11/51 |
16:27 14:16-15:00/44 |
08:01 09:22-10:11/49 |
16:26 14:17-15:00/43 |
08:03 09:24-10:11/47 |
16:25 14:19-15:00/41 |
08:04 09:26-10:10/44 |
16:24 14:20-15:00/40 |
08:06 09:27-10:09/42 |
16:23 14:20-14:59/39 |
08:07 09:30-10:09/39 |
16:22 14:21-14:58/37 |
08:09 09:33-10:09/36 |
16:21 14:23-14:58/35 |
08:11 09:36-10:08/32 |
16:20 14:23-14:57/34 |
08:12 09:37-10:07/30 |
16:19 14:25-14:57/32 |

|

|

|

| Dezember

8:14 09:39-10:07/28
14:27-14:57/30
09:40-10:05/25
14:27-14:55/28
09:42-10:05/23
14:29-14:55/26
09:44-10:03/19
14:30-14:54/24
09:46-10:03/17
14:32-14:53/21
09:48-10:01/13
14:34-14:52/18
09:51-09:59/8

14:36-14:51/15
14:38-14:50/12

14:41-14:47/6

2126

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

Tag im Monat

Sonnenaufgang

(SS:MM)

Sonnenuntergang (SS:MM)

3059

Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (SS:MM) Schattenende/Minuten mit Schatten
Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (SS:MM) Schattenende/Minuten mit Schatten
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Projekt: Beschreibung: Lizenzierter Anwender:

LQ13955.2 Fiirstenau-Hollenstede 18  Windenergie Hollenstede 18 Planungs- ZECH Ingenieurgesellschaft mbH
gesellschaft mbH Hessenweg 38
DE-49809 Lingen (Ems)
Schattenwurf-Untersuchung zum 0049 591 800 1634
Genehmigungsverfahren fiir die Errichtung Thomas Wihard / wihard@zechgmbh.de

Berechnet:

von 4 Windenergieanlagen in Hollenstede 18.12.2018 11:19/3.0.654

SHADOW - Kalender pro WEA

Berechnung: Windenergie Hollenstede 2018-12WEA: WEA 17-2 - E-138 EP3 E2 TES
Voraussetzungen fiir Berechnung des Schattenwurfs

Referenzjahr fiir Kalender 2018

Die dargestellten Zeiten sind die astronomisch maximal mogliche 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

|3anuar | Februar Mz |April |Mai |3uni
1]08:39 12:43-13:44/61 08:12 09:07-09:39/32 07:17 08:26-09:08/42 16:59-17:20/21 | 07:06 08:39-09: 16/37 05:59 06:48-07:18/30 19:36-20:05/29 | 05:12 06:03-06:10/7 20:18-20:48/30
16:23 -16:29/24 18:04 09:08-09:11/3 20:52 07:18-07:46/28 21:39 06:51-07:14/23
2| 08:39 12:44-13:45/61 -09:39/33 07:15 08:25-09:07/42 17:00-17:19/19 05:57 06:46-07:19/33 19:36-20:04/28 | 05:12 06:01-06:12/11 20:17-20:48/31
16:24 -16:31/26 18:06 09:07-09:12/5 20:54 07:19-07:46/27 21:40 06:52-07:13/21
3]08:38 12:45-13:46/61 -00:39/33 07:13 08:25-09:05/40 17:01-17:18/17 05:55 06:45-07:20/35 19:36-20:04/28 | 05:11 05:59-06:13/14 20:17-20:48/31
16:25 -16:31/27 18:08 09:05-09:12/7 20:55 07:20-07:46/26 21:41 06:53-07:12/19 21:05-21:09/4
4]08:38 12:45-13:45/60 -00:39/33 07:11 08:24-09:02/38 17:02-17:15/13 05:54 06:45-07:21/36 19:38-20:04/26 | 05:10 05:59-06:15/16 20:18-20:49/31
16:27 -16:32/28 18:10 09:02-09:11/9 20:57 07:21-07:47/26 21:43 06:55-07:11/16 21:04-21:12/8
5 08:38 12:46-13:46/60 -09:39/33 07:08 08:25-08:59/34 17:05-17:12/7 05:52 06:44-07:21/37 19:38-20:03/25 | 05:09 05:58-06:16/18 20:18-20:49/31
16:28 -16:32/29 18:12 08:59-09:11/12 20:59 07:21-07:46/25 21:44 06:56-07:10/14 21:02-21:12/10
6]08:38 12:46-13:46/60 -00:40/33 07:06 08:25-08:53/28 05:50 06:43-07:22/39 19:38-20:02/24 | 05:09 05:57-06:16/19 20:18-20:48/30
16:29 -16:33/29 18:14 08:53-09:11/18 21:00 07:22-07:46/24 21:45 06:57-07:08/11 21:01-21:13/12
7| 08:37 12:47-13:47/60 -09:40/33 07:04 08:24-09:10/46 05:48 06:42-07:22/40 19:39-20:01/22 | 05:08 05:57-06:18/21 20:18-20:49/31
16:30 -16:33/29 18:15 21:02 07:22-07:46/24 21:46 06:59-07:07/8 21:01-21:14/13
8108:37 12:47-13:46/59 -00:39/31 07:02 08:03-08:09/6 17:43-17:52/9 05:46 06:43-07:23/40 19:40-20:00/20 | 05:07 05:57-06:19/22 21:01-21:14/13
16:32 -16:33/29 18:17 08:25-09:09/44 21:04 07:23-07:46/23 21:46 20:18-20:49/31
9]08:36 12:48-13:47/59 -08:59/10 16:04-16:33/29 | 06:59 07:57-08:15/18 17:41-17:54/13 05:44 06:42:07:22/40 19:41-19:59/18 | 05:07 05:56-06:19/23 21:01-21:16/15
16:33 -09:39/31 18:19 08:25-09:09/44 21:05 07:22-07:45/23 21:47 20:19-20:49/30
10 | 08:36 12:49-13:47/58 :45-09:! 03/IB 16:04-16:33/29 | 06:57 07:53-08:17/24 17:38-17:55/17 05:43 06:41-07:22/41 19:43-19:57/14 | 05:06 05:56-06:20/24 21:01-21:17/16
16:34 -09:38/2¢ 18:21 08:25-09:07/42 21:07 07:22-07:45/23 21:48 20:19-20:50/31
11]08:35 12:49-13:47/58 -09:05/22 16:04-16:33/29 | 06:55 07:51-08:19/28 17:37-17:56/19 05:41 06:42:07:23/41 19:46-19:55/9 | 05:06 05:55-06:20/25 21:00-21:16/16
16:36 -09:37/28 18:23 08:26-09:06/40 21:09 07:23-07:45/22 21:49 20:19-20:49/30
12| 08:35 12:50-13:47/57 -09:07/27 16:05-16:33/28 | 06:52 07:49-08:21/32 17:37-17:57/20 05:39 06:41-07:22/41 05:05 05:55-06:21/26 21:00-21:17/17
16:37 -09:3¢ 18:24 08:27-09:05/38 21:10 07:22-07:44/22 21:50 20:20-20:49/29
13 08:34 12:50-13:47/57 -09: 08/30 16:05-16:32/27 | 06:50 07:46-08:22/36 17:36-17:56/20 05:37 06:42:07:23/41 05:05 05:55-06:21/26 21:01-21:18/17
16:39 -09:35/24 18:26 08:27-09:03/36 21:12 07:23-07:44/21 21:50 20:20-20:50/30
14| 08:33 12:51-13:47/56 -09:09/33 16:06-16:31/25 | 06:48 07:45-08:23/38 17:36-17:58/22 05:36 06:41-07:22/41 05:05 05:56-06:22/26 21:01-21:18/17
16:40 -09:34/21 18:28 08:28-09:02/34 17:57-17:58/1 21:14 07:22-07:43/21 21:51 20:21-20:50/29
15 | 08:32 12:52-13:47/55 -09:10/35 16:07-16:31/24 | 06:46 07:44-08:24/40 17:35-17:57/22 05:34 06:42-07:23/41 20:28-20:34/6 05:05 05:56-06:22/26 21:01-21:19/18
16:42 -09:32/17 18:30 08:30-09:00/30 17:56-18:00/4 21:15 07:23-07:43/20 2152 20:21-20:50/29
16 | 08:31 12:53-13:47/54 -09:11/37 16:09-16:29/20 | 06:43 07:42-08:24/42 17:35-17:57/22 05:33 06:41-07:22/41 20:25-20:37/12 | 05:05 05:56-06:23/27 21:00-21:18/18
16:43 -09:28/10 18:32 08:31-08:57/26 17:56-18:02/6 21:17 07:22-07:42/20 21:52 20:20-20:50/30
17 | 08:31 12:54-13:46/52 -09:12/39 06:41 07:42-08:25/43 17:36-17:56/20 05:31 06:42-07:22/40 20:23-20:39/16 | 05:04 05:56-06:23/27 21:00-21:19/19
16:45 -16:28/18 18:33 08:34-08:54/20 17:55-18:09/14 21:18 07:22-07:42/20 21:53 20:21-20:50/29
18] 08:30 12:55-13:46/51 -09:12/39 17:08-17:12/4 | 06:39 07:40-08:25/45 17:36-17:55/19 05:30 06:43-07:22/39 20:21-20:40/19 | 05:04 05:56-06:24/28 21:00-21:19/19
16:47 -16:24/12 18:35 08:37-08:49/12 17:54-18:10/16 21:20 07:22-07:42/20 21:53 20:21-20:50/29
19 ] 08:29 12:56-13:46/50 -09:12/41 06:36 07:40-08:25/45 17:52-18:12/20 05:28 06:42:07:21/39 20:20-20:42/22 | 05:04 05:56-06:24/28 21:01-21:19/18
16:48 -17:16/11 18:37 17:38-17:53/15 21:21 07:21-07:40/19 21:54 20:22-20:51/29
20 | 08:28 12:57-13:46/49 1-09:12/41 06:34 07:39-08:26/47 17:50-18:13/23 05:27 06:43-07:21/38 20:20-20:43/23 | 05:04 05:56-06:24/28 21:02-21:20/18
16:50 -17:18/15 18:39 17:39-17:51/12 21:23 07:21-07:40/19 2154 20:22-20:51/29
21]08:26 09:15-09:24/9 -00:12/42 06:31 07:38-08:25/47 05:25 06:44-07:21/37 20:19-20:44/25 | 05:05 05:56-06:24/28 21:02-21:20/18
16:52 12:58-13:44/46 -17:20/19 18:40 17:38-18:12/34 21:24 07:21-07:39/18 21:54 20:22-20:51/29
22| 08:25 09:13-09:27/14 -09:12/42 06:29 07:38-08:25/47 05:24 06:44-07:21/37 20:18-20:44/26 | 05:05 05:56-06:24/28 21:02-21:20/18
16:53 12:59-13:44/45 -17:21/21 18:42 17:38-18:13/35 21:26 07:21-07:39/18 21:54 20:22-20:51/29
23] 08:24 09:12:09:30/18 -00:12/42 06:27 07:38-08:25/47 05:23 06:44-07:19/35 20:18-20:44/26 | 05:05 05:56-06:24/28 21:02-21:20/18
16:55 13:01-13:43/42 -17:22/22 18:44 17:38-18:12/34 21:27 07:19-07:37/18 21:55 20:22-20:51/29
241 08:23 09:10-09:31/21 -00:11/42 06:24 07:37-08:24/47 05:21 06:45-07:19/34 20:18-20:45/27 | 05:05 05:57-06:25/28 21:03-21:21/18
16:57 13:02-13:41/39 -17:21/23 18:46 17:38-18:11/33 21:29 07:19-07:36/17 21:55 20:23-20:52/29
25 | 08:22 09:10-09:33/23 -09:11/43 07:22 08:37-09:24/47 05:20 06:45-07:19/34 20:17-20:46/29 | 05:06 05:57-06:25/28 21:02-21:21/19
16:59 13:05-13:39/34 -17:22/24 19:47 18:38-19:11/33 21:30 07:19-07:35/16 21:55 20:23-20:52/29
26 | 08:20 09:08-09:33/25 -00:11/43 07:20 08:38-09:24/46 05:19 06:46-07:18/32 20:17-20:46/29 | 05:06 05:57-06:24/27 21:02-21:21/19
17:01 13:07-13:36/29 -17:22/24 19:49 18:39-19:09/30 21:32 07:18-07:34/16 21:55 20:23-20:52/29
27 | 08:19 09:08-09:35/27 16:14-16:20/6 -09:11/44 07:17 08:37-09:22/45 05:18 06:47-07:18/31 20:17-20:47/30 | 05:06 05:58-06:25/27 21:03-21:21/18
17:02 13:10-13:30/20 -17:22/23 19:51 18:40-19:08/28 21:33 07:18-07:33/15 21:55 20:23-20:53/30
28| 08:18 09:07-09:35/28 16:10-16:23/13 -00:10/44 16:58-17:20/22 | 07:15 08:38-09:22/44 05:16 06:47-07:17/30 20:17-20:47/30 | 05:07 05:58-06:25/27 21:03-21:21/18
17:04 13:15-13:26/11 :10-09:11/1 19:53 18:42-19:06/24 21:34 07:17-07:31/14 21:55 20:23-20:52/29
29| 08:16 09:08-09:37/29 07:13 08:37-09:20/43 18:59-19:01/2 05:15 06:48-07:16/28 20:17-20:47/30 | 05:07 05:59-06:25/26 21:04-21:21/17
17:06 16:08-16:25/17 19:54 18:44-18:53/9 21:36 07:16-07:29/13 21:55 20:24-20:53/29
30 | 08:15 09:07-09:37/30 07:10 08:38-09:19/41 05:14 06:49-07:15/26 20:17-20:47/30 | 05:08 05:58-06:24/26 21:04-21:21/17
17:08 16:07-16:27/20 19:56 21:37 07:18-07:27/9 21:54 20:23-20:53/30
31]08:13 09:06-09:38/32 07:08 08:39-09:18/39 05:13 06:51-07:15/24
17:10 16:06-16:28/22 19:58 19:21-19:25/4 21:38 20:17-20:47/30
Sonnenscheinstunden | 256 275 366 416 487 502
Anzahl Minuten mit Schatten 1738 1832 2277 1493 2381 2167

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

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

LQ13955.2 Fiirstenau-Hollenstede 18

Beschreibung:

gesellschaft mbH

Windenergie Hollenstede 18 Planungs-

Schattenwurf-Untersuchung zum

Genehmigungsverfahren fiir die Errichtung
von 4 Windenergieanlagen in Hollenstede

SHADOW - Kalender pro WEA

Berechnung: Windenergie Hollenstede 2018-12WEA: WEA 17-2 - E-138 EP3 E2 TES
Voraussetzungen fiir Berechnung des Schattenwurfs

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

Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung

2018

Die Windenergieanlage/n ist/sind immer in Betrieb

29| 05:41
| 21:27
30 | 05:42
| 21:25
31 05:44
| 21:24

Sonnenscheinstunden | 505
Anzahl Minuten mit Schatten

05:59-06:25/26 21:04-21:21/17
20:24-20:54/30
06:00-06:25/25 21:05-21:22/17
20:24-20:54/30
06:00-06:24/24 21:05-21:21/16
20:24-20:54/30
06:01-06:24/23 21:06-21:21/15
20:24-20:54/30
06:02-06:24/22 21:07-21:21/14
20:24-20:55/31

06:03-06:24/21 20:25-20:55/30
07:06-07:12/6 21:07-21:21/14
06:04-06:24/20 20:24-20:55/31

07:00-07:20/20

06:09-06:18/9 20:25-20:56/31
06:59-07:21/22

06:13-06:15/2 20:25-20:56/31
06:58-07:22/24
06:58-07:23/25 20:25-20:56/31
07:28-07:34/6

06:58-07:24/26 20:25-20:56/31
07:26-07:38/12
06:57-07:26/29 20:26-20:56/30
07:26-07:40/14
06:57-07:27/30 20:27-20:56/29
07:27-07:41/14
06:56-07:27/31 20:27-20:56/29
07:27-07:43/16
06:55-07:28/33 20:27-20:55/28
07:28-07:44/16
06:54-07:28/34 20:27-20:55/28
07:28-07:45/17
06:55-07:30/35 20:28-20:55/27
07:30-07:47/17
06:54-07:30/36 20:28-20:55/27
07:30-07:48/18
06:53-07:30/37 20:29-20:54/25
07:30-07:48/18
06:54-07:31/37 20:30-20:54/24
07:31-07:50/19
06:53-07:32/39 20:31-20:53/22
07:32-07:50/18
06:52-07:32/40 20:31-20:51/20
07:32-07:51/19
06:53-07:33/40 20:33-20:51/18
07:33-07:52/19
06:52-07:32/40 20:34-20:49/15
07:32-07:52/20
06:53-07:33/40 20:36-20:46/10
07:33-07:54/21

06:52-07:33/41

07:33-07:54/21

06:52-07:33/41

07:33-07:54/21

2223

| August

05:45
21:22
05:47
21:20
05:49
1:19
5:50
1:17
5:52
1:15
5:53
1:13
5:55
1:11
5:57
1:10
5:58
| 21:08
| 06:00
| 21:06
| 06:01
| 21:04
| 06:03
| 21:02
| 06:05
| 21:00
| 06:06
| 20:58
| 06:08
| 20:56
06:10
0:54
6:11
0:52
6:13
0:50
6:15
0:48
6:16
0:46
6:18
0:43
6:20
0:41
6:21
0:39
6:23
0:37
6:25
0:35
6:26

ONONONONONON

6:28
0:30
6:30
0:28
6:31
0:26
6:33
0:24
6:35
20:21
| 456

ONONONONONONONONONONONONONONON

06:52-07:33/41
07:33-07:55/22
06:52-07:33/41 19:58-20:02/4
07:33-07:55/22
06:52-07:33/41 19:55-20:06/11
07:33-07:55/22
06:52-07:32/40 19:52-20:08/16
07:32-07:55/23
06:52-07:33/41 19:51-20:10/19
07:33-07:56/23
06:52-07:32/40 19:49-20:10/21
07:32-07:55/23
06:53-07:32/39 19:49-20:11/22
07:32-07:56/24
06:53-07:31/38 19:47-20:12/25
07:31-07:55/24
06:54-07:31/37 19:47-20:13/26
07:31-07:56/25
06:54-07:29/35 19:46-20:12/26
07:29-07:55/26
06:55-07:29/34 19:46-20:13/27
07:29-07:55/26
06:55-07:27/32 19:45-20:13/28
07:27-07:54/27
06:56-07:26/30 19:45-20:13/28
07:26-07:54/28
06:57-07:24/27 19:44-20:13/29
07:24-07:53/29
06:59-07:23/24 19:44-20:13/29
07:23-07:53/30
07:01-07:21/20 19:44-20:12/28
07:21-07:53/32
07:03-07:18/15 19:44-20:12/28
07:18-07:51/33
07:12-07:51/39
19:45-20:12/27
07:12-07:49/37
19:45-20:10/25
07:14-07:48/34 19:46-20:10/24
19:29-19:40/11
07:14-07:46/32 19:46-20:08/22
19:25-19:41/16
07:16-07:44/28 19:47-20:07/20
19:24-19:43/19
07:18-07:42/24 19:48-20:04/16
19:22-19:43/21
07:20-07:39/19 19:51-20:01/10
19:21-19:44/23
07:25-07:35/10
19:20-19:45/25
19:19-19:45/26

19:17-19:25/8

19:25-19:45/20
19:13-19:28/15
19:28-19:44/16
19:11-19:29/18
19:29-19:45/16
19:09-19:30/21
19:30-19:44/14
19:08-19:31/23
19:31-19:43/12

2052

| September

19:07-19:32/25
19:32-19:43/11
19:06-19:32/26
19:32-19:42/10
19:05-19:32/27
19:32-19:41/9

19:04-19:31/27
19:31-19:39/8

19:04-19:31/27
19:31-19:37/6

19:04-19:31/27
19:31-19:35/4

08:44-08:58/14
19:04-19:29/25
08:40-09:02/22
19:04-19:28/24
08:38-09:04/26
19:04-19:27/23
08:35-09:05/30
19:05-19:26/21
08:34-09:07/33
19:07-19:24/17
08:31-09:08/37
19:08-19:21/13
08:30-09:09/39
19:11-19:17/6

08:29-09:10/41

08:28-09:10/42

18:35-18:42/7

08:27-09:11/44

18:32-18:55/23
08:26-09:10/44

18:29-18:56/27
08:25-09:11/46

18:27-18:57/30
08:25-09:11/46

18:26-18:58/32
08:24-09:11/47

18:24-18:58/34
08:24-09:11/47

18:24-18:58/34
08:24-09:11/47

18:23-18:58/35
08:23-09:10/47

18:22-18:57/35
08:23-09:09/46 18:32-18:56/24
18:22-18:33/11
08:23-09:09/46 18:35-18:56/21
18:22-18:36/14
08:23-09:08/45 18:19-18:37/18
09:21-09:29/8 18:36-18:53/17
08:23-09:07/44 18:18-18:38/20
09:16-09:35/19 18:37-18:52/15
08:24-09:06/42 18:17-18:39/22
09:13-09:38/25 18:38-18:48/10
08:24-09:05/41 18:16-18:38/22
09:10-09:39/29 18:37-18:41/4
08:24-09:03/39 18:15-18:38/23
09:09-09:41/32 18:37-18:39/2

1878

Lizenzierter Anwender:

Hessenweg 38
DE-49809 Lingen (Ems)
0049 591 800 1634

| Oktober

7:26

N
W
N

OO OO ORNONORORORORORO RO RO

8:38
| 07:51
| 18:36
| 07:53
| 18:34
| 07:54
| 18:32
| 07:56
| 18:30
| 07:58
| 18:27
| 08:00
| 18:25
| 08:01
| 18:23
| 08:03
| 18:21
| 08:05
| 18:19
| 08:07
| 18:17
| 08:09
| 18:15
| 08:10
18:13
8:12
8:11
7:14
7:09
7:16
7:07
7:18
| 17:05
| 07:20
| 17:03
1332

ocrorormo

08:26-09:02/36 18:15-18:36/21
09:07-09:42/35
08:27-09:01/34 18:15-18:36/21
09:06-09:44/38
08:28-08:58/30 18:15-18:34/19
09:04-09:44/40
08:30-08:56/26 18:16-18:33/17
09:03-09:45/42
08:32-08:53/21 18:17-18:32/15
09:02-09:45/43
08:36-08:49/13 18:19-18:30/11
09:02-09:46/44
09:00-09:45/45

18:21-18:26/5

09:00-09:26/26
09:26-09:46/20
09:00-09:31/31
09:31-09:46/15
08:59-09:35/36 17:38-17:49/11
09:35-09:46/11
08:59-09:38/39 17:35-17:50/15
09:38-09:46/8

08:58-09:39/41 17:33-17:51/18
09:39-09:45/6

08:59-09:40/41 17:32-17:52/20
09:40-09:45/5

08:59-09:41/42 17:32-17:53/21
09:41-09:44/3

08:59-09:42/43 17:31-17:54/23
09:42-09:44/2

09:00-09:43/43

17:31-17:54/23
09:00-09:43/43

17:31-17:54/23
09:01-09:43/42

17:30-17:53/23
09:01-09:42/41

17:30-17:52/22
09:01-09:43/42

17:30-17:52/22
09:01-09:43/42

17:31-17:51/20
09:01-09:42/41

17:32-17:50/18
09:01-09:42/41

17:34-17:48/14
09:02-09:42/40 17:36-17:46/10
16:46-16:52/6

09:02-09:41/39

16:42-16:56/14
09:03-09:41/38

16:39-16:58/19
09:04-09:40/36 16:38-16:59/21
09:47-09:59/12
08:05-08:39/34 15:36-16:00/24
08:44-09:02/18
08:06-08:38/32 15:35-16:01/26
08:42-09:04/22
08:08-08:37/29 15:35-16:02/27
08:41-09:05/24
08:10-08:36/26 15:34-16:02/28
08:40-09:06/26

2084

| November

| 07:21
| 17:01
| 07:23
| 16:59
| 07:25
| 16:57
| 07:27
| 16:55
| 07:29
| 16:53
| 07:31
| 16:52
| 07:32
| 16:50
| 07:34
| 16:48
| 07:36
| 16:46
| 07:38
| 16:45
| 07:40
| 16:43
| 07:42
| 16:41
| 07:43
| 16:40
| 07:45
| 16:38
| 07:47
| 16:37
| 07:49
| 16:35
| 07:51
| 16:34
| 07:52
| 16:33
| 07:54
| 16:31
| 07:56
| 16:30
| 07:58
| 16:29
| 07:59
| 16:28
| 08:01
| 16:26
| 08:03
| 16:25
| 08:04
| 16:24
| 08:06
| 16:23
| 08:08
| 16:22
| 08:09
| 16:21
| 08:11
| 16:20
| 08:12
| 16:19

265

08:13-08:34/21 15:34-16:03/29
08:39-09:07/28
08:16-08:32/16 15:33-16:03/30
08:38-09:08/30
08:19-08:28/9 15:33-16:03/30
08:38-09:08/30
08:37-09:09/32
15:33-16:03/30
08:37-09:09/32
15:33-16:03/30
08:37-09:10/33
15:34-16:03/29
08:37-09:10/33
15:34-16:03/29
08:37-09:10/33
15:35-16:02/27
08:37-09:10/33
15:35-16:02/27
08:37-09:10/33
15:36-16:01/25
08:38-09:10/32
15:37-16:01/24
08:38-09:09/31
15:38-16:00/22
08:39-09:09/30
15:39-15:59/20
08:40-09:09/29
15:41-15:57/16
08:40-09:08/28 15:43-15:56/13
12:47-12:59/12
08:41-09:08/27 15:47-15:53/6
12:43-13:04/21
08:42-09:07/25
12:40-13:10/30
08:44-09:07/23
12:39-13:13/34
08:44-09:05/21
12:36-13:15/39
08:46-09:04/18
12:35-13:17/42
08:48-09:02/14
12:34-13:19/45
08:51-09:00/9
12:34-13:20/46
12:33-13:22/49

12:33-13:23/50
12:33-13:24/51
12:32-13:24/52
12:32-13:26/54
12:32-13:27/55
12:32-13:28/56

12:31-13:28/57

1730

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

Tag im Monat

Sonnenaufgang

(SS:MM)

Sonnenuntergang (SS:MM)

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

windPRO 3.0.654 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk

18.12.2018

LQ13955.2 / Wi

ZECH Ingenieurgesellschaft mbH

Thomas Wihard / wihard@zechgmbh.de

Berechnet:

18.12.2018 11:19/3.0.654

| Dezember

8:14 12:32-13:29/57
12:31-13:29/58
12:32-13:30/58
12:32-13:30/58
12:32-13:32/60
12:32-13:32/60
12:33-13:33/60
12:33-13:33/60
12:33-13:33/60
12:34-13:35/61
12:34-13:35/61
12:35-13:35/60
12:35-13:36/61
12:35-13:36/61
12:36-13:37/61
12:36-13:37/61
12:37-13:38/61
12:37-13:38/61
12:37-13:39/62
12:38-13:39/61
12:38-13:39/61
12:39-13:40/61
12:39-13:40/61
12:40-13:41/61
12:40-13:42/62
12:40-13:42/62
12:41-13:42/61
12:41-13:42/61
12:42-13:43/61
12:42-13:43/61

12:43-13:44/61

1875
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Projekt:

LQ13955.2 Fiirstenau-Hollenstede 18

Beschreibung:
Windenergie Hollenstede 18 Planungs-
gesellschaft mbH

Lizenzierter Anwender:

ZECH Ingenieurgesellschaft mbH
Hessenweg 38

DE-49809 Lingen (Ems)

Schattenwurf-Untersuchung zum 0049 591 800 1634

Genehmigungsverfahren fiir die Errichtung
von 4 Windenergieanlagen in Hollenstede

SHADOW - Kalender pro WEA

Berechnung: Windenergie Hollenstede 2018-12WEA: WEA 17-3 - E-138 EP3 E2 TES

Voraussetzungen fiir Berechnung des Schattenwurfs

Referenzjahr fiir Kalender
Die dargestellten Zeiten sind die astronomisch maximal mogliche Beschattungsdauer, berechnet unter folgenden Annahmen:

Die Sonne scheint taglich von Sonnenauf- bis -untergang

2018

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

Thomas Wihard / wihard@zechgmbh.de

Berechnet:

18.12.2018 11:19/3.0.654

|3anuar | Februar Mz |April |Mai 13uni

1]08:39 11:00-11:24/24 | 08:12 08:56-09:18/22 07:17 08:03-08:31/28 16:56-17:01/5 | 07:06 07:45-08: 12/27 13 14-18:52/38 05:59 06:41-07:11/30 18:46-19:08/22 | 05:12 19:33-20:24/51
16:23 14:11-14:39/28 | 17:12 15:43-16:09/26 18:04 16:29-16:58/29 17:04-17:29/25 /18 20:52 07:10-07:29/19 19:52-20:16/24 | 21:39

2 08:39 11:02-11:23/21 3 0 -09:18/22 07:15 08:03-08:31/28 17:04-17:29/25 /35 19:11-19:31/20 | 05:57 06:40-07:11/31 18:49-19:05/16 | 05:12 19:33-20:24/51
16:24 14:12-14:39/27 3 1! -16:10/26 18:06 16:30-17:00/30 /6 20:54 07:10-07:28/18 19:52-20:16/24 | 21:40

308:38 11:03-11:22/19 | 08:08 08:56-09:17/21 07:13 08:03-08:31/28 17:04-17:30/26 /34 05:55 06:40-07:10/30 18:53-19:00/7 | 05:11 19:33-20:24/51
16:25 14:13-14:40/27 | 17:15 15:45-16:09/24 18:08 16:32-17:00/28 /38 20:55 07:10-07:28/18 19:51-20:16/25 | 21:41

4]08:38 11:04-11:21/17 | 08:07 08:41-08:51/10 15:46-16:08/22 07:11 08:03-08:30/27 17:03-17:29/26 :48/32 05:54 06:40-07:11/31 19:52-20:17/25 | 05:10 19:33-20:25/52
16:27 14:14-14:39/25 8 [ -09:17/21 18:10 16:32-16:58/26 -19:32/42 20:57 07:11-07:28/17 21:42

5 08:38 11:06-11:21/15 : [ -08:53/14 15:47-16:07/20 07:08 08:03-08:29/26 17:03-17:29/26 /24 18:48-19:32/44 05:52 06:40-07:10/30 19:52-20:16/24 | 05:09 19:33-20:25/52
16:28 14:15-14:40/25 | 17:19 08:57-09:1 18:12 16:34-16:56/22 20:59 07:10-07:28/18 21:44

6]08:38 11:07-11:19/12 | 08:03 08:38-08:55/17 15:49-16:05/16 07:06 08:04-08:28/24 17:03-17:28/25 05:50 06:40-07:10/30 19:52-20:16/24 | 05:09 19:33-20:25/52
16:29 14:15-14:39/24 | 17:21 08:58-09:16/ 18:14 16:37-16:54/17 21:00 07:10-07:27/17 21:45

7] 08:37 11:10-11:17/7 : [ -03:56/20 15:52-16:04/12 07:04 08:05-08:26/21 17:03-17:27/24 /21 18:44-19:31/47 05:48 06:39-07:09/30 19:52-20:15/23 | 05:08 19:33-20:26/53
16:30 14:17-14:40/23 g 0 -09:1. 18:15 16:39-16:50/11 21:02 07:09-07:26/17 21:45

808:37 14:17-14:39/22 | 08:00 08:34-08: 57/2315 56-16:00/4 07:02 08:06-08:25/19 17:27-17:31/4 /18 18:43-19:31/48 05:46 06:40-07:10/30 19:53-20:15/22 | 05:07 19:33-20:25/52
16:32 125 09:01-09:14/13 18:17 17:04-17:27/23 21:04 07:10-07:26/16 21:46

908:36 14:18-14:38/20 | 07:58 08:33-08:58/25 06:59 08:08-08:23/15 17:26-17:35/9 /15 18:42-19:31/49 05:44 06:40-07:09/29 19:53-20:14/21 | 05:07 19:33-20:26/53
16:33 g 0 -09:11/8 18:19 17:05-17:26/21 21:05 07:09-07:25/16 21:47

10 | 08:36 14:20-14:39/19 | 07:56 08:33-08:58/25 06:57 08:11-08:18/7 17:24-17:37/13 05:43 06:40-07:08/28 19:53-20:13/20 | 05:06 19:34-20:27/53
16:34 17:29 18:21 17:06-17:24/18 21:07 07:08-07:24/16 21:48

11]08:35 14:21-14:38/17 | 07:54 08:32-08:59/27 06:55 17:08-17:22/14 8/49 05:41 06:41-07:08/27 19:55-20:13/18 | 05:06 19:33-20:26/53
16:36 : 18:23 17:22-17:39/17 21:09 07:08-07:23/15 21:49

12| 08:35 14:23-14:37/14 -08:59/27 06:52 17:12-17:18/6 18:39-19:27/48 05:39 06:42-07:07/25 19:49-20:11/22 | 05:05 19:34-20:27/53
16:37 15:49-15:53/4 -16:58/10 18:24 17:18-17:41/23 21:10 07:07-07:22/15 21:50

13 08:34 14:25-14:35/10 -08:59/28 06:50 17:10-17:41/31 18:38-19:26/48 05:37 06:43-07:06/23 19:47-20:11/24 | 05:05 19:34-20:27/53
16:39 15:46-15:56/10 -17:01/18 18:26 21:12 07:06-07:21/15 21:50

14 | 08:33 15:45-15:58/13 -08:59/28 06:48 17:09-17:42/33 07:11- 05:36 06:43-07:05/22 19:44-20:09/25 | 05:05 19:35-20:28/53
16:40 -17:03/24 18:28 18:38- 21:14 07:05-07:19/14 21:51

15 | 08:32 15:44-16:00/16 -08:59/29 06:45 17:07-17:42/35 07:06- 05:34 06:45-07:04/19 19:43-20:12/29 | 05:05 19:35-20:28/53
16:42 -17:05/29 18:30 18:38- 21:15 07:04-07:18/14 21:52

16 | 08:31 15:43-16:01/18 -08:58/28 06:43 17:07-17:43/36 07:04- 05:33 06:46-07:01/15 19:41-20:12/31 | 05:05 19:34-20:27/53
16:43 -17:06/31 18:32 17:43-17:44/1 18:36- 21:17 07:05-07:15/10 21:52

17 | 08:31 15:43-16:02/19 -08:58/28 06:41 17:07-17:44/37 07:01- 05:31 06:48-07:00/12 05:04 19:34-20:28/54
16:45 -17:07/34 18:33 17:44-17:48/4 18:36- 21:18 19:40-20:14/34 21:53

18] 08:30 15:42-16:04/22 -08:57/27 16:31-17:07/36 06:38 07:14-07:26/12 17:43-17:49/6 07:00- 05:30 06:51-06:57/6 05:04 19:35-20:28/53
16:47 : 18:35 17:05-17:43/38 18:36; 21:20 19:38-20:15/37 21:53 21:04-21:07/3

19 ] 08:29 15:42-16:05/23 06:36 07:11-07:29/18 17:44-17:51/7 06:59- 05:28 19:38-20:16/38 05:04 19:36-20:29/53
16:48 18:37 17:05-17:44/39 18:36- 21:21 21:54 21:03-21:08/5

20 | 08:28 15:42-16:06/24 06:34 07:10-07:30/20 17:44-17:53/9 06:59- 05:27 19:37-20:17/40 05:04 19:36-20:29/53
16:50 18:39 17:06-17:44/38 18:37- 21:23 21:54 21:04-21:09/5

21]08:26 15:41-16:06/25 06:31 07:07-07:31/24 17:43-17:53/10 06:58- 05:25 19:37-20:18/41 05:05 19:36-20:29/53
16:52 18:40 17:05-17:43/38 18:37- 21:2: 21:54 21:04-21:09/5

22| 08:25 09:00-09:08/8 06:29 07:06-07:32/26 17:42-17:54/12 06:58- 05:24 19:35-20:18/43 05:05 19:36-20:29/53
16:53 15:41-16:07/26 18:42 17:05-17:42/37 07:24- 21:26 21:54 21:04-21:09/5

23] 08:24 08:58-09:11/13 06:27 07:06-07:33/27 17:42-17:55/13 06:57- 05:22 19:35-20:19/44 05:05 19:36-20:29/53
16:55 15:42-16:08/26 18:44 17:06-17:42/36 07:24-0 21227 21:55 21:04-21:09/5

241 08:23 08:57-09:12/15 06:24 07:04-07:32/28 17:40-17:54/14 06:51-0 05:21 19:35-20:20/45 05:05 19:37-20:30/53
16:57 15:41-16:08/27 18:46 17:05-17:40/35 07:03-0; 21:29 21:55 21:05-21:10/5

25| 08:22 08:57-09:14/17 07:22 07:56-08:07/11 18:06-18:55/49 06:48-0: 05:20 19:34-20:21/47 05:05 19:37-20:30/53
16:59 15:42-16:09/27 19:47 08:07-08:32/25 07:05-0 21:30 21:55 21:06-21:09/3

26 | 08:20 08:55-09:14/19 07:20 07:53-08:10/17 18:06-18:54/48 06:46-0 05:19 19:34-20:21/47 05:06 19:37-20:30/53
17:01 15:41-16:09/28 19:49 08:10-08:33/23 07:07-0 21:3 21:55

27| 08:19 08:56-09:16/20 07:17 07:50-08:11/21 18:08-18:54/46 06:45-0; 05:18 19:34-20:22/48 05:06 19:37-20:31/54
17:02 15:42-16:10/28 19:51 08:11-08:32/21 07:08-0: 21:33 21:55

28 | 08:18 08:55-09:16/21 07:15 07:49-08:12/23 18:09-18:55/46 06:44-0 05:16 19:33-20:22/49 05:07 19:37-20:30/53
17:04 15:42-16:10/28 19:53 08:12-08:31/19 07:09-0 21:34 21:55

29| 08:16 08:55-09:17/22 07:13 07:47-08:12/25 18:10-18:54/44 06:43-0 05:15 19:33-20:22/49 05:07 19:38-20:31/53
17:06 15:42-16:09/27 19:54 08:12-08:30/18 07:09-0: 21:35 21:55

30 | 08:15 08:55-09:17/22 07:10 07:46-08:12/26 18:13-18:53/40 | 06:01 06:42-0: 05:14 19:33-20:23/50 05:08 19:37-20:31/54
17:08 15:43-16:10/27 19:56 08:12-08:29/17 19:19-19:25/6 | 20:50 07:10-07:29/19 19: 21:37 21:54

31]08:13 08:55-09:17/22 07:08 07:46-08:13/27 18:15-18:53/38 05:13 19:33-20:23/50
17:10 15:43-16:10/27 19:58 08:13-08:28/15 19:15-19:29/14 21:38

Sonnenscheinstunden | 256 275 366 416 487 502
Anzahl Minuten mit Schatten 1020 1684 1997 2395 1789 1619

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

Tag im Monat

Sonnenaufgang
Sonnenuntergang (SS:MM)

(SS:MM)

windPRO 3.0.654 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk

18.12.2018
LQ13955.2 / Wi

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

18.12.2018 11:42491/3 V3 ndPRO

Seite

Anlage 7
5von 14



Projekt: Beschreibung: Lizenzierter Anwender:

LQ13955.2 Fiirstenau-Hollenstede 18  Windenergie Hollenstede 18 Planungs- ZECH Ingenieurgesellschaft mbH
gesellschaft mbH Hessenweg 38
DE-49809 Lingen (Ems)
Schattenwurf-Untersuchung zum 0049 591 800 1634
Genehmigungsverfahren fiir die Errichtung ;rehq‘mtas Wihard / wihard@zechgmbh.de

von 4 Windenergieanlagen in Hollenstede 18.12.2018 11:19/3.0.654

SHADOW - Kalender pro WEA

Berechnung: Windenergie Hollenstede 2018-12WEA: WEA 17-3 - E-138 EP3 E2 TES
Voraussetzungen fiir Berechnung des Schattenwurfs

Referenzjahr fiir Kalender 2018

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

| Juli | August | September | Oktober | November | Dezember
1]05:08 19:38-20:31/53 05:45 06:53-07:17/24 19:58-20:22/24 | 06:36 18:39-19:27/48 | 07:26 17:49-18:21/32 | 07:21 08:02-08:28/26 | 08:14 14:05-14:19/14
21:54 21:22 19:08 17:01 16:19 15:30-15:35/5
2]05:09 19:39-20:32/53 05:47 18:38-19:27/49 07:28 17:50-18:20/30 07:23 08:02-08:28/26 08:15 14:04-14:20/16
21:54 19:06 16:59 16:18
3]05:10 19:38-20:31/53 07:49-07:58/9 07:30 1 07:25 08:03-08:27/24 08:17 14:03-14:22/19
21:53 9-19:28/49 19:04 1 16:57 42/10 16:17
4 05:11 19:39-20:31/52 6-08:01/15 18:39-19:28/49 07:32 1 07:27 27/23 15:24-15:31/7 08:18 14:02-14:22/20
21:53 2-18: 19:01 1 16:55 44/14 16:17
505:11 19:39-20:32/53 4-08:02/18 18:40-19:28/48 07:33 0 58/11 18:03-18:14/11 07:29 26/20 15:21-15:34/13 | 08:19 14:02-14:24/22
21:52 9-18:38/19 18:59 1 0. 16:53 4 :16
6] 05:12 19:40-20:32/52 19/29 20:02-20:25/23 2-08:03/21 18:41-19:28/47 07:35 0 01/17 18:04-18:10/6 07:31 25/17 15:19-15:36/17 121 10:55-11:02/7
21:52 6/17 7-18:40/23 18:57 1. 04/23 16:52 46/18
7] 05:13 19:39-20:31/52 0/30 20:02-20:26/24 0-08:03/23 07:37 0 02/21 17:39-18:03/24 07:32 23/13 15:18-15:38/20
21:51 4-19:27/73 18:54 1 16:50 47/20
8 05:14 19:39-20:31/52 0-08:04/24 18:43-19:27/44 07:38 0 07:34 21/9 15:17-15:39/22
21:51 2-18:42/30 18:52 1 16:48 48/21
9 05:15 19:40-20:32/52 9-08:05/26 18:10-18:42/32 07:40 0 07:36 48/22
21:50 6-08:13/7 18:44-19:26/42 18:50 1. 16:46 40/24
10 | 05:16 19:40-20:32/52 8-08:05/27 18:09-18:43/34 07:42 0 07:38 49/23
21:49 5-08:16/11 18:47-19:25/38 18:47 1 16:45 40/25
11| 05:17 19:40-20:32/52 8-08:05/27 18:08-18:44/36 19:04-19:24/20 | 07:44 O 07:40 49/23
21:49 5-08:18/13 18:53-19:00/7 18:45 1. 16:43
12| 05:18 19:41-20:32/51 7-08:04/27 18:07-18:44/37 07:45 0 07:42
21:48 4-08:18/14 19:04-19:22/18 18:43 1 16:41
13| 05:19 19:41-20:31/50 7-08:04/27 18:06-18:44/38 07:47 0 07:43
21:47 4-08:20/16 19:06-19:20/14 18:41 1 16:40
14| 05:20 19:41-20:31/50 8-08:04/26 18:04-18:44/40 07:49 0 07:45
21:46 14-08:20/16 19:09-19:16/7 18:38 1. 16:38
15 | 05:22 19:41-20:31/50 7-08:02/25 18:01-18:44/43 07:51 08 07:47
21:4¢ 2-08:20/18 18:36 1 01/23 16:37
16 | 05:23 19:43-20:32/49 8-08:01/23 17:59-18:44/45 07:52 0¢ 35/34 17:39-18:00/21 | 07:49
21:44 1-08:21/20 18:34 0 7/2 16:35
17 | 05:24 19:43-20:31/48 8-07:59/21 17:56-18:43/47 07:54 0¢ 36/35 17:40-17:58/18 | 07:51
21:43 9-08:20/21 18:32 38/2 16:34
18 | 05:25 19:43-20:31/48 0-07:57/17 17:55-18:43/48 07:56 08 36/37 17:41-17:55/14 | 07:52
21:42 7-08:20/23 18:30 38/2 16:33
19 | 05:27 19:44-20:30/46 12-07:55/13 17:54-18:42/48 07:58 08 37/38 17:44-17:52/8 07:54
21:41 5-08:20/25 18:27 0 38/1 16:31
20 | 05:28 19:44-20:30/46 1-08:19/28 18:27-18:41/14 08:00 0 07:56 08::
21:39 2-18:27/35 18:25 16:30 15:
21 ] 05:29 19:45-20:30/45 1-08:18/27 18:27-18:40/13 08:01 08 07:58 08::
21:38 1-18:27/36 18:23 16:29 15:
22| 05:31 19:46-20:29/43 2-08:17/25 18:28-18:40/12 08:03 0 07:59 15:17-15:42/25
21:37 0/1 20:10-20:14/4 1-18:28/37 18:21 16:27
23| 05:32 19:46-20:28/42 9/26 2-08:16/24 18:27-18:38/11 08:05 08:01 15:18-15:42/24
21:36 3/42 9-18:27/38 18:19 16:26
24| 05:33 19:47-20:28/41 6/24 3-08:14/21 18:27-18:36/9 08:07 0 08:03 15:19-15:42/23
21:34 4/44 9-18: 8 16:25
25| 05:35 19:48-20:27/39 6/23 4-08:13/19 18:27-18:35/8 08:04 15:19-15:41/22
21:3; 4/44 9-18: 8 16:2:
26 | 05:36 19:48-20:26/38 4/21 6-08:09/13 18:26-18:32/6 08:06 15:21-15:40/19
4/45 8-18:26/38 16:23
27 07:00-07:09/9 3/19 0-08:05/5 18:26-18:30/4 08:07 15:22-15:40/18
25/35 8-18:26/38 16:22
28 11/14 19:51-20:24/33 8-18:25/37 08:09 15:24-15:40/16
23/5 5-18:27/2 16:21
29 13/17 19:52-20:22/30 17:48-18:23/35 08:11 15:25-15:38/13
27/12 18:! : 16:20
30 15/20 19:54-20:21/27 | 06:33 18:38-19:24/46 17:49-18:22/33 08:12 14:07-14:16/9
2 20:24 19:11 16:19 15:27-15:37/10
31 16/23 19:55-20:19/24 | 06:35 18:38-19:26/48
21:24 07:16-07:30/14 20:21 | 16:22 14:10-14:38/28
Sonnenscheinstunden | 505 456 382 | 265 | 241
Anzahl Minuten mit Schatten 1539 2313 2283 2003 1109 1502

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

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

windPRO 3.0.654 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk 18.12.2018 11:42Y92/3 V311N dPRO .
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Projekt:

LQ13955.2 Fiirstenau-Hollenstede 18

Beschreibung:

gesellschaft mbH

Schattenwurf-Untersuchung zum

Windenergie Hollenstede 18 Planungs-

Genehmigungsverfahren fiir die Errichtung
von 4 Windenergieanlagen in Hollenstede

SHADOW - Kalender pro WEA

Berechnung: Windenergie Hollenstede 2018-12WEA: WEA 18-1 - E-138 EP3 E2 TES

Voraussetzungen fiir Berechnung des Schattenwurfs
Referenzjahr fiir Kalender

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

2018

Die Sonne scheint taglich von Sonnenauf- bis -untergang

Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung

Die Windenergieanlage/n ist/sind immer in Betrieb

|Januar

Sonnenscheinstunden | 256

Anzahl Minuten mit Schatten

10:20-10:52/32
10:20-10:53/33
10:20-10:52/32
10:21-10:53/32
10:22-10:54/32
10:23-10:53/30
10:24-10:54/30
10:24-10:54/30
10:25-10:53/28
10:26-10:54/28
10:27-10:53/26
10:28-10:53/25
10:29-10:53/24
10:30-10:52/22
10:31-10:51/20
10:33-10:50/17
10:35-10:49/14

10:38-10:47/9

464

| Februar

275

08:42-08:52/10
08:40-08:54/14
08:38-08:55/17
08:37-08:56/19
08:37-08:56/19
08:37-08:58/21
08:37-08:58/21
08:36-08:59/23
08:36-08:59/23
08:37-08:58/21
08:37-08:58/21
08:37-08:58/21
08:38-08:57/19
08:39-08:56/17
08:41-08:55/14

08:42-08:51/9

17:02-17:10/8
16:59-17:14/15

08:16-08:28/12
16:57-17:16/19

08:06-08:10/4 08:20-08:31/11
08:13-08:20/7 16:56-17:17/21
08:02-08:26/24 16:54-17:17/23
08:26-08:33/7

07:59-08:28/29 16:53-17:18/25
08:27-08:39/12
07:58-08:30/32 16:53-17:19/26
08:29-08:43/14
07:57-08:32/35 16:52-17:20/28
08:31-08:46/15
07:56-08:33/37 16:51-17:19/28
08:32-08:48/16
07:55-08:33/38 16:51-17:19/28
08:32-08:49/17

816

07:55-08:34/39 16:51-17:19/28
08:33-08:50/17
07:55-08:34/39 16:52-17:25/33
08:33-08:52/19
07:53-08:34/41 16:51-17:28/37
08:33-08:52/19
07:52-08:34/42 16:52-17:30/38
08:33-08:53/20
07:51-08:34/43 16:53-17:32/39
08:33-08:53/20
07:50-08:34/44 16:53-17:33/40
08:33-08:54/21
07:49-08:33/44 16:55-17:34/39
08:32-08:54/22
07:48-08:32/44 16:57-17:35/38
08:31-08:54/23

07:48-08:31/43 17:01-17:35/34
08:30-08:54/24
07:47-08:30/43 17:02-17:35/33
08:30-08:53/23

07:47-08:28/41 17:02-17:36/34
08:27-08:53/26
07:48-08:26/38 17:00-17:35/35
08:26-08:52/26
07:47-08:23/36 17:01-17:35/34
08:23-08:52/29

07:14-07:21/7 08:20-08:52/32
07:48-08:20/32 17:01-17:35/34
07:11-07:23/12 17:00-17:34/34
07:48-08:50/62
07:09-07:25/16 17:01-17:34/33
07:49-08:50/61
07:08-07:26/18 17:01-17:33/32
07:50-08:49/59
07:07-07:26/19 17:01-17:31/30
07:51-08:47/56
07:06-07:26/20 08:09-08:46/37
07:54-08:08/14 17:03-17:30/27
07:06-07:26/20 08:11-08:45/34
07:59-08:03/4 17:03-17:28/25
07:06-07:25/19 17:05-17:27/22
08:11-08:42/31
07:06-07:26/20 17:07-17:25/18
08:13-08:40/27
07:06-07:24/18 08:15-08:36/21
07:24-07:29/5 17:10-17:20/10
07:07-07:23/16 08:18-08:33/15
07:23-07:31/8

08:07-08:21/14
08:21-08:33/12
08:04-08:17/13
08:17-08:34/17
08:03-08:35/32

08:02-08:36/34
08:01-08:36/35
08:00-08:36/36

08:00-08:37/37

2456

| April

| 07:05
| 20:00
| 07:03
| 20:01
| 07:01
| 20:03
| 06:58
| 20:05
| 06:56
| 20:07
| 06:54
| 20:08
| 06:51
| 20:10
| 06:49
| 20:12
| 06:47
| 20:13
| 06:45
| 20:15
| 06:42
| 20:17
| 06:40
| 20:19
| 06:38
| 20:20
| 06:36
| 20:22
| 06:33
| 20:24
| 06:31
| 20:26
| 06:29
| 20:27
| 06:27
| 20:29
| 06:24
| 20:31
| 06:22
| 20:33
| 06:20
| 20:34
| 06:18
| 20:36
| 06:16
| 20:38
| 06:14
| 20:40
| 06:12
| 20:41
| 06:09
| 20:43
| 06:07
| 20:45
| 06:05
| 20:47
| 06:03
| 20:48
| 06:01
| 20:50
|
|
| 416

07:58-08:36/38
07:58-08:36/38
07:58-08:36/38
07:57-08:35/38
07:57-08:35/38
07:58-08:34/36
07:57-08:33/36
07:31-07:45/14
07:58-08:32/34
07:28-07:47/19
07:58-08:31/33
07:26-07:49/23
07:59-08:30/31
07:23-07:50/27
07:59-08:28/29
07:22-07:51/29
08:01-08:26/25
07:21-07:52/31
08:03-08:24/21
07:20-07:52/32
08:05-08:22/17
07:20-07:53/33
08:09-08:18/9

07:18-07:52/34
07:18-07:52/34
07:18-07:52/34
07:17-07:52/35
07:17-07:52/35
07:17-07:52/35
07:17-07:51/34
07:18-07:51/33
07:18-07:50/32
07:19-07:49/30
07:19-07:48/29
07:20-07:47/27
07:21-07:45/24
07:22-07:43/21

07:24-07:41/17

1123

Lizenzierter Anwender:
ZECH Ingenieurgesellschaft mbH
Hessenweg 38
DE-49809 Lingen (Ems)

0049 591 800 1634

Thomas Wihard / wihard@zechgmbh.de

Berechnet:

18.12.2018 11:19/3.0.654

07:26-07:38/12

06:21-06:31/10
06:20-06:34/14
06:18-06:35/17
06:16-06:36/20
06:16-06:37/21
06:15-06:37/22
06:15-06:38/23
06:14-06:38/24
06:14-06:39/25
06:13-06:38/25
06:13-06:39/26
06:13-06:38/25
06:13-06:39/26
06:14-06:39/25
06:14-06:39/25
06:13-06:38/25
06:14-06:38/24
06:15-06:38/23
06:15-06:38/23
06:16-06:37/21
20:41-20:47/6

06:16-06:37/21
20:38-20:50/12
06:17-06:37/20
20:37-20:51/14
06:18-06:36/18
20:36-20:53/17
06:18-06:35/17
20:35-20:54/19
06:19-06:34/15
20:34-20:55/21

636

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

Tag im Monat

Sonnenaufgang
Sonnenuntergang (SS:MM)

(SS:MM)

windPRO 3.0.654 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk

18.12.2018
LQ13955.2 / Wi

06:21-06:35/14

20:33-20:57/24
06:23-06:32/9
20:32-20:58/26
06:25-06:31/6
20:32-20:58/26
20:32-20:59/27

20:32-20:59/27
20:32-21:00/28
05:52-05:53/1

0/29
7/7

7/8 20:32-21:02/30
8/10 20:31-21:02/31

05:47-05:59/12 20:32-21:03/31
05:59-06:00/1
05:47-06:00/13 20:32-21:03/31
06:00-06:01/1

05:47-06:01/14 20:32-21:04/32
06:01-06:02/1
05:47-06:02/15
20:31-21:03/32

1/15 20:32-21:03/31

2/16
4/32
2/16 20:32-21:04/32

4/17
4/32
4/17
5/32
4/17
20:33-21:05/32
05:47-06:04/17
20:33-21:05/32
05:47-06:04/17
20:33-21:05/32
05:48-06:05/17
20:33-21:05/32
05:48-06:04/16 20:34-21:06/32

4/16 20:34-21:06/32
5/16
7/32
4/15 20:35-21:06/31
4/14 20:35-21:07/32

3/13 20:35-21:06/31

1274

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

18.12.2018 11:42493/3 V3 ndPRO
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Projekt:

LQ13955.2 Fiirstenau-Hollenstede 18

Beschreibung:

gesellschaft mbH

Schattenwurf-Untersuchung zum
Genehmigungsverfahren fiir die Errichtung
von 4 Windenergieanlagen in Hollenstede

SHADOW - Kalender pro WEA

Berechnung: Windenergie Hollenstede 2018-12WEA: WEA 18-1 - E-138 EP3 E2 TES
Voraussetzungen fiir Berechnung des Schattenwurfs

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

Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung

2018

Die Windenergieanlage/n ist/sind immer in Betrieb

|Juli

5:08
1:54
5:09
1:54
5:10
1:53
5:10
1:53

06:03-06:04/1
06:03-06:04/1
06:02-06:03/1

06:00-06:02/2
05:56-06:01/5
20:37-21:07/30
20:37-21:06/29

20:38-21:06/28
20:38-21:06/28

5:15
1:50
5:16
1:49
5:17
1:48
5:18
1:48
5:19
1:47
5:20
1:46

06:32-06:36/4

20:39-21:06/27
06:31-06:39/8

20:40-21:05/25
06:29-06:40/11
20:40-21:05/25
06:28-06:41/13
20:41-21:04/23
06:28-06:43/15
20:42-21:04/22
06:27-06:43/16
20:43-21:03/20
06:26-06:44/18
20:44-21:02/18
06:27-06:46/19
20:45-21:01/16
06:26-06:46/20
20:47-21:00/13
06:25-06:47/22
20:49-20:58/9

06:25-06:47/22

1:45
5:23
1:44
5:24
1:43
5:25
1:42
5:26
06:24-06:47/23
06:25-06:49/24
06:24-06:49/25
06:24-06:49/25
06:24-06:50/26
06:24-06:49/25
06:23-06:49/26
06:24-06:50/26
06:24-06:49/25
06:24-06:49/25
06:24-06:49/25

06:24-06:48/24

Sonnenscheinstunden | 505

Anzahl Minuten mit Schatten

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

Tag im Monat

950

Sonnenaufgang

05:51-06:03/12 20:36-21:07/31
05:52-06:03/11 20:35-21:06/31
05:53-06:02/9 20:36-21:06/30

05:54-06:00/6 20:37-21:07/30

(SS:MM)

Sonnenuntergang (SS:MM)

| August

06:25-06:48/23
06:25-06:47/22
06:27-06:47/20
06:27-06:46/19
06:29-06:45/16
06:30-06:43/13

06:33-06:40/7

07:38-07:43/5

07:34-07:47/13
07:31-07:49/18
07:29-07:51/22
07:27-07:52/25
07:26-07:53/27
07:26-07:55/29
07:24-07:55/31
07:24-07:56/32
07:22-07:55/33
07:22-07:56/34
07:21-07:55/34
07:21-07:56/35
07:21-07:56/35
07:20-07:55/35
07:21-07:55/34

07:20-07:54/34

07:21-07:54/33

08:04-08:.
07:21-07:52/31
08:02-08:24/22

742

| September

6:36
0:19
6:38
0:17
6:40
0:14
6:41
0:12
6:43
0:10
6:45
0:07
6:46
0:05
6:48
0:03
6:50
0:00
6:51
9:58
6:53
9:56
6:54
9:53
6:56
9:51
6:58
9:48
6:59
9:46
7:01
9:44
7:03
9:41
7:04
9:39
7:06
9:37
7:08
9:34
7:09
9:32
7:11
9:29
7:13
9:27
7:15
9:25
7:16
9:22
7:18
9:20
7:20
9:18
7:21
9:15
7:23
9:13
7:25
9:11

HOHOHROROHOROHOROHOROROHOROHOROHOROROHOROHONONONONONONONONONO

|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
| 382

07:22-07:51/29
08:01-08:26/25
07:22-07:49/27
07:58-08:27/29
07:24-07:47/23
07:57-08:28/31
07:25-07:44/19
07:55-08:28/33
07:28-07:42/14
07:55-08:29/34
07:34-07:36/2

07:54-08:30/36
07:53-08:29/36

07:52-08:30/38
07:51-08:29/38
07:51-08:29/38
07:51-08:29/38
07:51-08:28/37
07:51-08:28/37
07:50-08:27/37
07:51-08:26/35
07:52-08:25/33
07:51-08:24/33
07:53-08:22/29

07:54-08:08/14
08:08-08:21/13
07:54-08:09/15 09:06-09:18/12
08:09-08:18/9

07:53-08:10/17 09:02-09:22/20
08:10-08:16/6 17:58-18:05/7
07:52-08:11/19 08:59-09:25/26
08:11-08:13/2 17:52-18:08/16
07:50-08:10/20 17:50-18:11/21
08:56-09:26/30
07:50-08:10/20 17:48-18:12/24
08:55-09:28/33
07:50-08:10/20 08:53-09:29/36
08:38-08:51/13 17:46-18:13/27
07:49-08:08/19 17:44-18:14/30
08:34-09:29/55
07:50-08:08/18 17:43-18:14/31
08:33-09:30/57
07:50-08:07/17 17:43-18:15/32
08:31-09:31/60
07:51-08:05/14 17:41-18:14/33
08:29-09:31/62

07:53-08:02/9 08:57-09:31/34
08:28-08:57/29 17:41-18:15/34

1685

Windenergie Hollenstede 18 Planungs-

Lizenzierter Anwender:
ZECH Ingenieurgesellschaft mbH
Hessenweg 38
DE-49809 Lingen (Ems)
0049 591 800 1634

Berechnet:

| Oktober

| 07:26
| 19:08
| 07:28
| 19:06
| 07:30
| 19:03
| 07:31
| 19:01
| 07:33
| 18:59
| 07:35
| 18:57
| 07:37
| 18:54
| 07:38
| 18:52
| 07:40
| 18:50
| 07:42
| 18:47
| 07:44
| 18:45
| 07:45
| 18:43
| 07:47
| 18:41
| 07:49
| 18:38
| 07:51
| 18:36
| 07:52
| 18:34
| 07:54
| 18:32
| 07:56
| 18:29
| 07:58
| 18:27
| 07:59
| 18:25
| 08:01
| 18:23
| 08:03
| 18:21
| 08:05
| 18:19
| 08:07
| 18:17
| 08:08
| 18:15
08:10
8:12
8:12
8:10
7:14
7:08
7:16
7:06
7:18
7:04
| 07:19
| 17:03
| 332

HOHOROKOR

08:27-09:02/35 17:40-18:15/35
09:02-09:32/30
08:26-09:03/37 17:39-18:14/35
09:03-09:31/28
08:25-09:05/40 17:39-18:14/35
09:05-09:31/26
08:25-09:07/42 17:39-18:13/34
09:07-09:31/24
08:25-09:08/43 17:40-18:13/33
09:07-09:31/24
08:24-09:08/44 17:35-18:11/36
09:07-09:30/23
08:24-09:08/44 17:32-18:10/38
09:07-09:30/23
08:25-09:09/44 17:30-18:09/39
09:08-09:29/21
08:25-09:09/44 17:29-18:08/39
09:08-09:29/21
08:26-09:09/43 17:26-18:06/40
09:08-09:28/20
08:26-09:08/42 17:26-18:03/37
09:07-09:26/19
08:27-09:07/40 17:25-18:01/36
09:06-09:25/19
08:28-09:07/39 17:25-17:52/27
09:06-09:24/18
08:28-09:06/38 17:24-17:52/28
09:05-09:23/18
08:28-09:06/38 17:24-17:52/28
09:05-09:21/16
08:29-09:05/36 17:24-17:52/28
09:04-09:20/16
08:29-09:02/33 17:23-17:51/28
09:01-09:16/15
08:29-09:01/32 17:24-17:50/26
09:00-09:13/13
08:31-08:58/27 17:25-17:49/24
08:58-09:08/10
08:33-08:55/22 17:25-17:48/23
08:55-09:02/7

08:44-09:00/16

17:27-17:47/20
08:47-08:57/10

17:28-17:45/17

17:30-17:43/13

17:35-17:39/4

09:16-09:18/2

09:12-09:23/11
09:10-09:25/15
08:08-08:26/18
08:07-08:27/20
08:07-08:27/20

08:06-08:28/22

1977

18.12.2018 11:19/3.0.654

| November

08:06-08:28/22
08:06-08:28/22
08:06-08:28/22
08:06-08:28/22
08:07-08:28/21
08:07-08:27/20
08:08-08:26/18
08:09-08:25/16
08:11-08:24/13

08:13-08:22/9

10:15-10:24/9

10:13-10:27/14
10:12-10:29/17
10:12-10:31/19
10:10-10:32/22

10:10-10:34/24

290

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

windPRO 3.0.654 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk

18.12.2018

LQ13955.2 / Wi

Thomas Wihard / wihard@zechgmbh.de

| Dezember

8:38

6:19

10:10-10:35/25
10:09-10:36/27
10:09-10:37/28
10:09-10:37/28
10:09-10:39/30
10:09-10:39/30
10:09-10:39/30
10:10-10:41/31
10:09-10:41/32
10:09-10:42/33
10:10-10:42/32
10:11-10:43/32
10:11-10:44/33
10:11-10:44/33
10:12-10:45/33
10:12-10:46/34
10:12-10:45/33
10:12-10:46/34
10:13-10:47/34
10:13-10:47/34
10:14-10:48/34
10:15-10:49/34
10:15-10:49/34
10:15-10:49/34
10:16-10:50/34
10:16-10:50/34
10:17-10:50/33
10:17-10:51/34
10:18-10:51/33
10:18-10:51/33

10:19-10:52/33

996
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Projekt: Beschreibung: Lizenzierter Anwender:

LQ13955.2 Fiirstenau-Hollenstede 18  Windenergie Hollenstede 18 Planungs- ZECH Ingenieurgesellschaft mbH
gesellschaft mbH Hessenweg 38
DE-49809 Lingen (Ems)
Schattenwurf-Untersuchung zum 0049 591 800 1634
Genehmigungsverfahren fiir die Errichtung 'Bl'ehci‘mtas Wihard / wihard@zechgmbh.de

von 4 Windenergieanlagen in Hollenstede 18.12.2018 11:19/3.0.654

SHADOW - Kalender pro WEA

Berechnung: Windenergie Hollenstede 2018-12WEA: WEA 18-2 - E-138 EP3 E2 TES
Voraussetzungen fiir Berechnung des Schattenwurfs
Referenzjahr fiir Kalender 2018
Die dargestellten Zeiten sind die astronomisch maximal mogliche 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]08:38 09:37-10:04/27 | 08:11 15:59-16:24/25 | 07:17 07:51-08:24/33 15:54-16:36/42 | 07:05 07:43-08:08/25 | 05:59 06:43-07:01/18 | 05:12 06:16-06:29/13
| 16:23 | 17:11 | 18:04 08:23-08:34/11 | 20:00 | 20:52 | 21:39
2| 08:38 09:38-10:05/27 | 08:10 15:59-16:26/27 | 07:15 07:50-08:24/34 15:55-16:36/41 | 07:03 07:42-08:08/26 | 05:57 06:44-07:00/16 | 05:11 06:17-06:28/11
| 16:24 | 17:13 | 18:06 08:23-08:34/11 | 20:01 | 20:53 | 21:40
3]08:38 09:38-10:05/27 | 08:08 15:58-16:27/29 | 07:13 07:49-08:22/33 15:56-16:34/38 | 07:01 07:42-08:08/26 | 05:55 06:45-06:58/13 | 05:11 06:18-06:27/9
| 16:25 | 17:15 | 18:08 08:21-08:33/12 | 20:03 | 20:55 | 21:41
4]08:38 09:38-10:06/28 | 08:07 15:57-16:27/30 | 07:11 07:48-08:22/34 15:57-16:33/36 | 06:58 07:41-08:07/26 | 05:53 06:48-06:57/9 | 05:10 06:20-06:26/6
| 16:26 |17:17 | 18:10 08:21-08:33/12 | 20:05 | 20:57 | 21:42
5]08:38 09:39-10:07/28 | 08:05 15:56-16:28/32 | 07:08 07:48-08:21/33 15:58-16:32/34 | 06:56 07:42-08:07/25 | 05:52 | 05:09
| 16:28 | 17:19 | 18:12 08:21-08:33/12 | 20:07 | 20:59 | 21:43
6|08:37 09:39-10:07/28 | 08:03 15:55-16:28/33 | 07:06 07:49-08:20/31 15:59-16:29/30 | 06:54 07:42-08:06/24 | 05:50 06:21-06:31/10 | 05:08
| 16:29 | 17:21 | 18:13 08:20-08:33/13 | 20:08 | 21:00 | 21:44
71 08:37 09:40-10:08/28 | 08:01 15:55-16:29/34 | 07:04 07:48-08:16/28 16:02-16:28/26 | 06:51 07:42-08:04/22 | 05:48 06:19-06:33/14 | 05:08
| 16:30 |17:23 | 18:15 08:16-08:32/16 | 20:10 | 21:02 | 21:45
8] 08:37 09:40-10:08/28 | 08:00 15:55-16:29/34 | 07:01 07:49-08:14/25 16:05-16:25/20 | 06:49 07:43-08:03/20 | 05:46 06:18-06:35/17 | 05:07
| 16:31 | 17:25 | 18:17 08:14-08:31/17 | 20:12 | 21:04 | 21:46
9]08:36 09:40-10:08/28 | 07:58 15:55-16:30/35 | 06:59 07:50-08:30/40 | 06:47 07:45-08:02/17 | 05:44 06:16-06:35/19 | 05:07
| 16:33 | 17:27 | 18:19 16:08-16:20/12 | 20:13 | 21:05 | 21:47
10 | 08:36 09:42-10:09/27 | 07:56 15:55-16:30/35 | 06:57 07:50-08:28/38 | 06:45 07:47-07:59/12 | 05:42 06:14-06:36/22 | 05:06
| 16:34 | 17:29 | 18:21 | 20:15 | 21:07 | 21:48
11]08:35 09:42-10:09/27 | 07:54 15:55-16:31/36 | 06:55 07:52-08:27/35 | 06:42 07:50-07:54/4 | 05:41 06:13-06:37/24 | 05:06
| 16:36 | 17:30 16:31-16:32/1 | 18:22 | 20:17 | 21:09 | 21:49
12 08:34 09:42-10:09/27 | 07:52 15:56-16:31/35 | 06:52 07:54-08:04/10 | 06:40 | 05:39 06:11-06:37/26 | 05:05
| 16:37 | 17:32 16:31-16:34/3 | 18:24 08:06-08:24/18 | 20:19 | 21:10 | 21:49
13]08:34 09:43-10:09/26 | 07:50 15:56-16:31/35 | 06:50 07:26-07:33/7 | 06:38 | 05:37 06:11-06:38/27 | 05:05
| 16:39 | 17:34 16:31-16:35/4 | 18:26 08:09-08:21/12 | 20:20 | 21:12 | 21:50
14| 08:33 09:43-10:09/26 | 07:48 15:56-16:31/35 | 06:48 07:22-07:37/15 | 06:35 | 05:36 06:10-06:37/27 | 05:05
| 16:40 | 17:36 16:31-16:36/5 | 18:28 | 20:22 | 21:13 | 21:51
15| 08:32 09:44-10:09/25 | 07:47 15:57-16:31/34 | 06:45 07:19-07:38/19 | 06:33 | 05:34 06:10-06:38/28 | 05:05
| 16:42 | 17:38 16:31-16:37/6 | 18:30 | 20:24 | 21:15 | 21:51
16 | 08:31 09:45-10:09/24 | 07:45 15:55-16:29/34 | 06:43 07:18-07:39/21 | 06:31 | 05:32 06:09-06:37/28 | 05:04
| 16:43 | 17:40 16:29-16:37/8 | 18:31 | 20:26 | 21:17 | 21:52
17 | 08:30 09:46-10:09/23 | 07:43 15:55-16:28/33 | 06:41 07:17-07:41/24 | 06:29 | 05:31 06:09-06:38/29 | 05:04
| 16:45 | 17:42 16:28-16:37/9 | 18:33 | 20:27 | 21:18 | 21:52
18] 08:29 09:47-10:09/22 | 07:41 15:54-16:28/34 | 06:38 07:15-07:40/25 | 06:27 | 05:29 06:09-06:37/28 | 05:04
| 16:47 | 17:44 16:28-16:38/10 | 18:35 | 20:29 | 21:20 | 21:53
19| 08:28 09:48-10:08/20 | 07:39 15:54-16:26/32 | 06:36 07:15-07:41/26 | 06:24 | 05:28 06:09-06:37/28 | 05:04
| 16:48 | 17:46 16:26-16:38/12 | 18:37 | 20:31 | 21:21 | 21:53
20 | 08:27 09:48-10:07/19 | 07:36 08:09-08:18/9 16:25-16:39/14 | 06:34 07:14-07:42/28 | 06:22 06:50-06:59/9 | 05:26 06:09-06:37/28 | 05:04
| 16:50 | 17:47 15:54-16:25/31 | 18:38 | 20:33 | 21:23 | 21:54
21| 08:26 09:50-10:06/16 | 07:34 08:03-08:05/2 08:15-08:21/6 | 06:31 07:13-07:41/28 | 06:20 06:47-07:01/14 | 05:25 06:10-06:37/27 | 05:04
| 16:52 | 17:49 08:07-08:15/8 15:53-16:39/46 | 18:40 | 20:34 | 21:24 | 21:54
22| 08:25 09:52-10:05/13 | 07:32 07:59-08:19/20 15:53-16:39/46 | 06:29 07:13-07:41/28 | 06:18 06:46-07:02/16 | 05:24 06:09-06:36/27 | 05:05
| 16:53 | 17:51 08:18-08:25/7 | 18:42 | 20:36 | 21:26 | 21:54
23| 08:24 09:54-10:03/9 | 07:30 07:57-08:21/24 15:52-16:39/47 | 06:27 07:13-07:40/27 | 06:16 06:45-07:03/18 | 05:22 06:10-06:35/25 | 05:05
| 16:55 | 17:53 08:20-08:27/7 | 18:44 | 20:38 | 21:27 | 21:54
24 | 08:23 | 07:28 07:55-08:22/27 15:53-16:39/46 | 06:24 07:13-07:39/26 | 06:14 06:44-07:04/20 | 05:21 06:10-06:35/25 | 05:05
| 16:57 | 17:55 08:21-08:29/8 | 18:46 | 20:40 | 21:29 | 21:54
25 | 08:21 | 07:26 07:55-08:23/28 15:53-16:39/46 | 07:22 08:14-08:39/25 | 06:12 06:44-07:04/20 | 05:20 06:10-06:34/24 | 05:05
| 16:59 | 17:57 08:22-08:31/9 | 19:47 | 20:41 | 21:30 | 21:55
26 | 08:20 | 07:24 07:54-08:24/30 15:53-16:38/45 | 07:20 07:52-08:03/11 | 06:09 06:43-07:04/21 | 05:19 06:11-06:34/23 | 05:06
| 17:00 | 17:59 08:23-08:32/9 | 19:49 08:14-08:37/23 | 20:43 | 21:31 | 21:55
27| 08:19 | 07:22 07:54-08:24/30 15:53-16:37/44 | 07:17 07:49-08:05/16 | 06:07 06:43-07:04/21 | 05:17 06:12-06:33/21 | 05:06
| 17:02 | 18:01 08:23-08:33/10 | 19:51 08:15-08:36/21 | 20:45 | 21:33 | 21:55
28 | 08:17 16:06-16:16/10 | 07:19 07:52-08:23/31 15:54-16:37/43 | 07:15 07:48-08:07/19 | 06:05 06:43-07:03/20 | 05:16 06:12-06:32/20 | 05:07
| 17:04 | 18:02 08:22-08:33/11 | 19:53 08:16-08:34/18 | 20:47 | 21:34 | 21:54
29 | 08:16 16:03-16:18/15 | | 07:12 07:45-08:07/22 | 06:03 06:43-07:03/20 | 05:15 06:13-06:30/17 | 05:07
| 17:06 | | 19:54 08:17-08:31/14 | 20:48 | 21:35 | 21:54
30 | 08:14 16:02-16:21/19 | | 07:10 07:45-08:08/23 | 06:01 06:43-07:02/19 | 05:14 06:13-06:30/17 | 05:08
| 17:08 | | 19:56 08:22-08:26/4 | 20:50 | 21:37 06:29-06:30/1 | 21:54
31 08:13 16:00-16:23/23 | | 07:08 07:44-08:09/25 | | 05:13 06:14-06:29/15 |
17:10 | | 19:58 | | 21:38 |
Sonnenscheinstunden | 256 | 275 | 366 | 416 | 487 | 502
Anzahl Minuten mit Schatten 620 1358 1278 425 653 39
Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergegeben (Sommerzeit wie Bezugsjahr):
Tag im Monat Sonnenaufgang  (SS:MM) Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (SS:MM) Schattenende/Minuten mit Schatten
Sonnenuntergang (SS:MM) Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (SS:MM) Schattenende/Minuten mit Schatten
windPRO 3.0.654 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk 18.12.2018 11;421/95/31/g|nd PRO .
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Projekt: Beschreibung: Lizenzierter Anwender:

LQ13955.2 Fiirstenau-Hollenstede 18  Windenergie Hollenstede 18 Planungs- ZECH Ingenieurgesellschaft mbH
gesellschaft mbH Hessenweg 38
DE-49809 Lingen (Ems)
Schattenwurf-Untersuchung zum 0049 591 800 1634
Genehmigungsverfahren fiir die Errichtung 'Bl'ehci‘mtas Wihard / wihard@zechgmbh.de

von 4 Windenergieanlagen in Hollenstede 18.12.2018 11:19/3.0.654

SHADOW - Kalender pro WEA

Berechnung: Windenergie Hollenstede 2018-12WEA: WEA 18-2 - E-138 EP3 E2 TES
Voraussetzungen fiir Berechnung des Schattenwurfs

Referenzjahr fiir Kalender 2018

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

| Juli | August | September | Oktober | November | Dezember
1 05:08 | 05:45 06:22-06:48/26 | 06:36 | 07:26 08:04-08:15/11 | 07:21 15:24-16:00/36 | 08:13 09:24-09:51/27
| 21:54 | 21:22 | 20:19 | 19:08 08:51-08:59/8 | 17:01 | 16:19
2] 05:09 | 05:47 06:22-06:47/25 | 06:38 07:48-07:53/5 | 07:28 08:34-08:40/6 | 07:23 15:24-15:59/35 | 08:15 09:24-09:51/27
| 21:54 | 21:20 | 20:16 | 19:06 08:46-09:02/16 | 16:59 | 16:18
3] 05:10 | 05:48 06:24-06:47/23 | 06:40 07:45-07:57/12 | 07:30 08:30-09:04/34 | 07:25 15:24-15:59/35 | 08:16 09:25-09:52/27
| 21:53 | 21:18 | 20:14 | 19:03 | 16:57 | 16:17
4| 05:10 | 05:50 06:25-06:46/21 | 06:41 07:42-07:59/17 | 07:31 08:28-09:06/38 | 07:27 15:24-15:59/35 | 08:18 09:24-09:52/28
| 21:53 | 21:17 | 20:12 | 19:01 | 16:55 | 16:17
5] 05:11 | 05:52 06:27-06:45/18 | 06:43 07:40-08:00/20 | 07:33 08:27-09:07/40 | 07:29 15:25-15:58/33 | 08:19 09:25-09:53/28
| 21:52 | 21:15 | 20:10 | 18:59 16:49-16:55/6 | 16:53 | 16:16
6| 05:12 | 05:53 06:28-06:44/16 | 06:44 07:39-08:01/22 | 07:35 08:25-08:47/22 16:42-17:00/18 | 07:30 15:25-15:58/33 | 08:20 09:25-09:53/28
| 21:52 | 21:13 | 20:07 | 18:56 08:47-09:07/20 | 16:51 | 16:16
705:13 | 05:55 06:30-06:42/12 | 06:46 07:37-08:01/24 | 07:37 08:24-08:51/27 16:39-17:02/23 | 07:32 15:26-15:57/31 | 08:22 09:25-09:53/28
| 21:51 | 21:11 06:42-06:43/1 | 20:05 | 18:54 08:51-09:07/16 | 16:50 | 16:15
8] 05:14 | 05:56 06:32-06:38/6 | 06:48 07:37-08:02/25 | 07:38 08:24-08:53/29 16:36-17:05/29 | 07:34 15:27-15:57/30 | 08:23 09:26-09:54/28
| 21:51 | 21:09 06:38-06:40/2 | 20:03 | 18:52 08:53-09:08/15 | 16:48 | 16:15
9| 05:15 06:27-06:31/4 | 05:58 06:59-07:04/5 | 06:49 07:36-08:01/25 | 07:40 08:24-08:56/32 16:34-17:06/32 | 07:36 15:27-15:56/29 | 08:24 09:26-09:54/28
| 21:50 | 21:07 | 20:00 | 18:50 08:56-09:08/12 | 16:46 | 16:14
10 | 05:16 06:26-06:33/7 | 06:00 06:55-07:06/11 | 06:51 07:35-08:01/26 | 07:42 08:23-08:57/34 16:33-17:07/34 | 07:38 15:28-15:55/27 | 08:25 09:27-09:54/27
| 21:49 | 21:06 | 19:58 | 18:47 08:57-09:08/11 | 16:45 | 16:14
11| 05:17 06:24-06:35/11 | 06:01 06:54-07:08/14 | 06:53 07:36-08:01/25 | 07:44 08:23-08:56/33 16:30-17:07/37 | 07:40 15:30-15:54/24 | 08:27 09:27-09:54/27
| 21:48 | 21:04 | 19:56 | 18:45 08:55-09:07/12 | 16:43 | 16:14
12| 05:18 06:24-06:36/12 | 06:03 06:52-07:09/17 | 06:54 07:35-08:00/25 | 07:45 08:23-08:57/34 16:29-17:08/39 | 07:41 15:31-15:53/22 | 08:28 09:28-09:56/28
| 21:48 | 21:02 | 19:53 | 18:43 08:56-09:07/11 | 16:41 | 16:14
13 | 05:19 06:23-06:37/14 | 06:05 06:52-07:10/18 | 06:56 07:35-08:00/25 | 07:47 08:23-08:57/34 16:28-17:09/41 | 07:43 15:33-15:52/19 | 08:29 09:29-09:56/27
| 21:47 | 21:00 | 19:51 | 18:41 08:56-09:07/11 | 16:40 | 16:14
14| 05:20 06:22-06:37/15 | 06:06 06:50-07:10/20 | 06:58 07:35-07:58/23 | 07:49 08:24-08:57/33 16:27-17:10/43 | 07:45 15:35-15:50/15 | 08:30 09:29-09:56/27
| 21:46 06:36-06:38/2 | 20:58 | 19:48 | 18:38 08:56-09:06/10 | 16:38 | 16:14
15 | 05:21 06:21-06:38/17 | 06:08 06:50-07:10/20 | 06:59 07:36-07:58/22 | 07:51 08:25-08:57/32 16:27-17:10/43 | 07:47 15:38-15:47/9 | 08:31 09:30-09:57/27
| 21:45 | 20:56 | 19:46 08:08-08:21/13 | 18:36 08:56-09:06/10 | 16:37 | 16:14
16 | 05:23 06:22-06:41/19 | 06:10 06:49-07:10/21 | 07:01 07:37-07:56/19 | 07:52 08:26-08:56/30 16:26-17:10/44 | 07:49 | 08:32 09:30-09:57/27
| 21:44 | 20:54 | 19:44 08:06-08:23/17 | 18:34 08:55-09:05/10 | 16:35 | 16:14
17 | 05:24 06:21-06:42/21 | 06:11 06:49-07:10/21 | 07:03 07:37-07:54/17 | 07:54 08:27-08:55/28 16:24-17:10/46 | 07:50 | 08:32 09:30-09:57/27
| 21:43 | 20:52 | 19:41 08:03-08:24/21 | 18:32 08:54-09:03/9 | 16:34 | 16:14
18 | 05:25 06:21-06:43/22 | 06:13 06:50-07:10/20 | 07:04 07:40-07:51/11 | 07:56 08:26-08:54/28 16:24-17:10/46 | 07:52 | 08:33 09:31-09:57/26
| 21:42 | 20:50 | 19:39 08:02-08:25/23 | 18:29 08:53-09:02/9 | 16:32 | 16:14
19 | 05:26 06:20-06:44/24 | 06:15 06:49-07:09/20 | 07:06 08:01-08:26/25 | 07:58 08:27-08:53/26 16:24-17:10/46 | 07:54 | 08:34 09:32-09:58/26
| 21:40 | 20:47 | 19:37 | 18:27 08:52-09:00/8 | 16:31 | 16:14
20 | 05:28 06:20-06:44/24 | 06:16 06:50-07:09/19 | 07:08 08:00-08:26/26 | 07:59 08:28-08:51/23 16:24-17:10/46 | 07:56 09:29-09:38/9 | 08:35 09:31-09:58/27
| 21:39 | 20:45 | 19:34 | 18:25 08:50-08:58/8 | 16:30 | 16:15
211 05:29 06:20-06:46/26 | 06:18 06:50-07:08/18 | 07:09 07:59-08:26/27 | 08:01 08:30-08:49/19 16:24-17:10/46 | 07:57 09:27-09:40/13 | 08:35 09:32-09:59/27
| 21:38 | 20:43 | 19:32 | 18:23 08:48-08:54/6 | 16:29 | 16:15
22| 05:31 06:20-06:46/26 | 06:20 06:51-07:07/16 | 07:11 07:59-08:26/27 | 08:03 08:38-08:50/12 16:54-17:09/15 | 07:59 09:26-09:42/16 | 08:36 09:33-10:00/27
| 21:37 | 20:41 | 19:29 | 18:21 16:24-16:54/30 | 16:27 | 16:15
23| 05:32 06:19-06:46/27 | 06:21 06:51-07:05/14 | 07:13 07:58-08:25/27 | 08:05 08:41-08:47/6 16:56-17:09/13 | 08:01 09:25-09:44/19 | 08:36 09:33-10:00/27
| 21:35 | 20:39 | 19:27 | 18:19 16:24-16:56/32 | 16:26 | 16:16
24| 05:33 06:20-06:48/28 | 06:23 06:54-07:03/9 | 07:14 07:58-08:25/27 | 08:07 16:24-16:57/33 | 08:02 09:25-09:45/20 | 08:37 09:33-10:00/27
| 21:34 | 20:37 | 19:25 | 18:17 16:57-17:09/12 | 16:25 | 16:16
25| 05:35 06:20-06:48/28 | 06:25 | 07:16 07:58-08:25/27 | 08:08 16:25-16:58/33 | 08:04 09:24-09:46/22 | 08:37 09:35-10:01/26
| 21:33 | 20:34 | 19:22 | 18:15 16:58-17:08/10 | 16:24 | 16:17
26 | 05:36 06:19-06:48/29 | 06:26 | 07:18 07:58-08:23/25 | 08:10 16:25-16:59/34 | 08:06 09:24-09:47/23 | 08:37 09:35-10:01/26
| 21:31 | 20:32 | 19:20 | 18:12 16:59-17:08/9 | 16:23 | 16:18
27 ] 05:38 06:20-06:48/28 | 06:28 | 07:20 07:58-08:23/25 | 08:12 16:26-17:00/34 | 08:07 09:24-09:48/24 | 08:38 09:35-10:02/27
| 21:30 | 20:30 | 19:18 | 18:10 17:00-17:07/7 | 16:22 | 16:18
28 | 05:39 06:20-06:48/28 | 06:30 | 07:21 07:59-08:22/23 | 07:14 15:26-16:00/34 | 08:09 09:24-09:49/25 | 08:38 09:35-10:02/27
| 21:28 | 20:28 | 19:15 | 17:08 16:00-16:06/6 | 16:21 | 16:19
29 | 05:41 06:20-06:48/28 | 06:31 | 07:23 07:59-08:19/20 | 07:16 15:26-16:01/35 | 08:10 09:23-09:49/26 | 08:38 09:36-10:03/27
| 21:27 | 20:26 | 19:13 | 17:06 16:01-16:05/4 | 16:20 | 16:20
30 | 05:42 06:21-06:48/27 | 06:33 | 07:25 08:01-08:17/16 | 07:18 15:24-16:00/36 | 08:12 09:24-09:50/26 | 08:38 09:36-10:03/27
| 21:25 | 20:23 | 19:11 | 17:04 16:00-16:03/3 | 16:19 | 16:21
311 05:44 06:21-06:48/27 | 06:35 | | 07:19 15:24-16:00/36 | | 08:38 09:37-10:04/27
| 21:23 | 20:21 | | 17:03 16:00-16:02/2 | | 16:22
Sonnenscheinstunden | 505 | 456 | 382 | 332 | 265 | 241
Anzahl Minuten mit Schatten 493 413 712 1840 636 840

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

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

LQ13955.2 Fiirstenau-Hollenstede 18

Beschreibung:

gesellschaft mbH

Windenergie Hollenstede 18 Planungs-

Schattenwurf-Untersuchung zum
Genehmigungsverfahren fiir die Errichtung
von 4 Windenergieanlagen in Hollenstede

SHADOW - Kalender pro WEA

Berechnung: Windenergie Hollenstede 2018-12WEA: WEA 18-3 - E-138 EP3 E2 TES
Voraussetzungen fiir Berechnung des Schattenwurfs

Referenzjahr fiir Kalender
Die dargestellten Zeiten sind die astronomisch maximal mogliche 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

2018

Lizenzierter Anwender:

ZECH Ingenieurgesellschaft mbH

Hessenweg 38

DE-49809 Lingen (Ems)

0049 591 800 1634

Thomas Wihard / wihard@zechgmbh.de

Berechnet:

18.12.2018 11:19/3.0.654

|Januar | Februar | Marz | April | Mai | Juni
1]08:38 09:23-09:41/18 10:33-10:36/3 | 08:11 09:44-10:30/46 | 07:17 08:50-09:35/45 | 07:05 19:13-19:30/17 | 05:59 | 05:12 06:29-07:31/62
| 16:23 09:50-10:33/43 11:00-11:40/40 | 17:12 | 18:04 | 20:00 | 20:52 | 21:39 20:13-20:47/34
2] 08:38 09:23-09:42/19 10:34-10:36/2 | 08:10 09:45-10:31/46 | 07:15 08:51-09:34/43 | 07:03 19:12-19:32/20 | 05:57 | 05:12 06:29-07:30/61 20:13-20:47/34
16:24 09:51-10:34/43 11:01-11:41/40 | 17:13 18:06 20:01 20:53 21:40 07:30-07:31/1
3 08:38 09:22-09:42/20 10:33-10:36/3 8 09:45-10:30/45 07:13 08:51-09:32/41 | 07:01 19:11-19:33/22 | 05:55 07:01-07:08/7 05:11 06:29-07:30/61
16:25 09:51-10:33/42 11:01-11:40/39 5 18:08 20:03 20:55 21:41 20:13-20:47/34
4| 08:38 09:23-09:44/21 10:34-10:37/3 7 09:45-10:30/45 07:11 08:52-09:31/39 | 06:58 07:47-07:54/7 05:53 06:57-07:10/13 05:10 06:29-07:31/62
16:27 09:51-10:34/43 11:02-11:41/39 7 18:10 20:05 1 -19:33/24 | 20:57 07:10-07:14/4 21:42 20:12-20:47/35
5 08:38 09:23-09:45/22 10:35-10:37/2 5 09:45-10:30/45 07:08 08:53-09:30/37 | 06:56 O -07:59/17 | 05:52 06:54-07:14/20 05:09 06:29-07:31/62
16:28 09:52-10:35/43 11:03-11:42/39 | 17:19 16:42-16:48/6 18:12 20:07 19:09-19:34/25 | 20:59 07:14-07:16/2 21:43 20:13-20:48/35
6| 08:37 09:23-09:45/22 10:35-10:37/2 08:03 09:46-10:29/43 07:06 08:55-09:29/34 | 06:54 07:40-08:01/21 | 05:50 06:51-07:16/25 05:08 06:29-07:30/61
16:29 09:51-10:35/44 11:03-11:41/38 21 16:39-16:51/12 18:13 20:08 19:08-19:34/26 | 21:00 07:16-07:18/2 21:44 20:12-20:48/36
7| 08:37 09:24-09:46/22 10:36-10:38/2 1 09:07-09:20/13 16:38-16:53/15 | 07:04 08:55-09:26/31 | 06:52 -08:02/25 | 05:48 06:49-07:18/29 05:08 06:29-07:31/62
16:30 09:51-10:36/45 11:04-11:42/38 3 09:46-10:28/42 18:15 20:10 -19:33/26 | 21:02 07:18-07:20/2 21:45 20:13-20:49/36
8] 08:37 09:23-09:47/24 10:36-10:38/2 0 08:33-08:43/10 09:48-10:29/41 | 07:02 08:57-09:24/27 | 06:49 07:35-08:04/29 | 05:46 06:48-07:20/32 05:07 06:29-07:30/61
16:32 09:50-10:36/46 11:05-11:42/37 5 09:05-09:25/20 16:36-16:54/18 | 18:17 20:12 19:07-19:33/26 | 21:04 07:20-07:22/2 21:46 20:12-20:49/37
9| 08:36 09:23-09:47/24 10:36-10:38/2 158 08:31-08:45/14 09:48-10:28/40 | 06:59 09:00-09:21/21 | 06:47 07:34-08:05/31 | 05:44 06:46-07: 05:07 06:30-07:31/61
16:33 09:49-10:36/47 11:05-11:41/36 7 09:02-09:27/25 16:36-16:56/20 | 18:19 20:14 -19:33/25 | 21:05 07:21-0: 21:47 20:13-20:49/36
10 | 08:36 09:24-09:48/24 10:36-10:38/2 6 08:29-08:46/17 09:49-10:27/38 | 06:57 09:03-09:16/13 | 06:45 -08:06/33 | 05:42 06:45-0: 05:06 06:30-07:31/61
16:34 09:49-10:36/47 11:07-11:42/35 9 09:00-09:29/29 16:36-16:56/20 | 18:21 20:15 -19:32/24 | 21:07 07:22-0 21:48 20:13-20:50/37
11| 08:35 09:24-09:49/25 10:36-10:38/2 4 08:28-08:47/19 09:50-10:26/36 | 06:55 06:42 -08:06/35 | 05:41 06:43-0 05:06 06:30-07:31/61
16:36 09:48-10:36/48 11:07-11:42/35 0 08:59-09:31/32 16:35-16:57/22 | 18:22 20:17 -19:31/23 | 21:09 07:23-0. 21:49 20:13-20:50/37
121 08:34 09:24-09:49/25 10:36-10:38/2 2 08:27-08:48/21 09:51-10:25/34 | 06:52 06:40 -08:06/36 | 05:39 06:41-0: 05:05 06:30-07:31/61
16:37 09:47-10:36/49 11:08-11:41/33 2 08:57-09:32/35 16:35-16:57/22 | 18:24 20:19 -19:30/21 | 21:10 07:24-0 21:49 20:13-20:50/37
13| 08:34 09:24-09:50/26 10:36-10:38/2 0 08:27-08:49/22 09:52-10:23/31 | 06:50 06:38 -08:07/37 | 05:37 06:39-0: 05:05 06:30-07:31/61
16:39 09:47-10:36/49 11:09-11:41/32 4 08:56-09:33/37 16:35-16:57/22 | 18:26 20:20 -19:29/19 | 21:12 07:25-0 21:50 20:14-20:51/37
14| 08:33 09:24-09:50/26 10:36-10:38/2 07:48 08:26-08:49/23 09:54-10:22/28 | 06:48 06:36 07:29-08:07/38 | 05:36 06:37-07:25/48 05:05 06:31-07:32/61
16:40 09:46-10:36/50 11:10-11:40/30 | 17:36 08:55-09:34/39 16:35-16:57/22 | 18:28 20:22 19:12-19:27/15 | 21:13 07:25-07: 21:51 20:14-20:51/37
15| 08:32 09:25-09:51/26 10:36-10:38/2 147 08:26-08:50/24 09:56-10:19/23 | 06:45 06:33 07:29-08:07/38 | 05:34 06:37-07:26/49 05:05 06:31-07:32/61
16:42 09:46-10:36/50 11:11-11:40/29 08:54-09:35/41 16:35-16:57/22 | 18:30 20:24 1 -19:23/10 | 21:15 07:26-07:27/1 21:51 20:13-20:51/38
16 | 08:31 09:25-09:51/26 10:36-10:37/1 08:26-08:50/24 09:59-10:16/17 | 06:43 06:31 07:27-08:06/39 | 05:32 06:35-07:26/51 05:04 06:30-07:31/61
16:43 09:46-10:36/50 11:13-11:39/26 08:53-09:36/43 16:35-16:56/21 | 18:31 20:26 21:17 07:26-07:27/1 21:52 20:13-20:51/38
171 08:30 09:25-09:51/26 10:36-10:37/1 08:25-08:49/24 10:04-10:10/6 06:41 06:29 07:27-08:06/39 | 05:31 06:34-07:27/53 05:04 06:31-07:31/60
16:45 09:45-10:36/51 11:14-11:38/24 08:52-09:36/44 16:36-16:55/19 | 18:33 20:27 21:18 07:27-07:28/1 21:52 20:14-20:51/37
18 | 08:29 09:26-09:52/26 11:16-11:37/21 08:26-08:48/22 16:37-16:54/17 | 06:38 06:27 07:27-08:06/39 | 05:29 06:33-07:27/54 05:04 06:31-07:32/61
16:47 09:45-10:36/51 08:51-09:36/45 18:35 20:29 21:20 07:27-07:28/1 21:53 20:14-20:51/37
19 | 08:28 09:26-09:52/26 10:35-10:36/1 08:26-08:48/22 16:38-16:53/15 | 06:36 06:24 07:27-08:05/38 | 05:28 06:32-07:28/56 05:04 06:32-07:33/61
16:48 09:45-10:35/50 11:19-11:36/17 08:51-09:37/46 18:37 20:31 21:21 20:26-2 21:53 20:14-20:52/38
20 | 08:27 09:26-09:52/26 11:21-11:33/12 08:27-08:47/20 16:40-16:51/11 | 06:34 06:22 07:27-08:05/38 | 05:27 06:32-07:28/56 20:22-20:35/13 | 05:04 06:32-07:33/61
16:50 09:44-10:34/50 17:48 08:51-09:37/46 18:39 20:33 21:23 07:28-07:29/1 21:54 20:15-20:53/38
21| 08:26 09:27-09:52/25 07:34 08:28-08:46/18 06:31 06:20 07:28-08:04/36 | 05:25 06:32-07:29/57 05:04 06:32-07:33/61
16:52 09:44-10:32/48 149 08:50-09:38/48 18:40 20:34 21:24 20:20-20:37/17 21:54 20:15-20:53/38
22| 08:25 09:28-09:52/24 08:30-08:45/15 06:29 06:18 07:28-08:04/36 | 05:24 06:30-07:28/58 20:18-20:38/20 | 05:05 06:32-07:33/61
16:53 09:44-10:31/47 08:50-09:38/48 18:42 20:36 21:26 07:28-07:29/1 21:54 20:15-20:53/38
23| 08:24 09:28-09:51/23 08:32-08:43/11 06:27 06:16 07:29-08:03/34 | 05:22 06:30-07: 05:05 06:32-07:33/61
16:55 09:44-10:29/45 08:49-09:37/48 18:44 20:38 21:27 20:17-20:40/23 21:54 20:15-20:53/38
24| 08:23 09:29-09:52/23 10:28-10:29/1 08:49-09:37/48 06:24 06:14 07:29-08:02/33 | 05:21 06:30-07:29/59 20:16-20:41/25 | 05:05 06:33-07:34/61
16:57 09:44-10:28/44 18:46 20:40 21:29 07:29-07:30/1 21:54 20:15-20:53/38
25| 08:21 09:31-09:53/22 08:50-09:37/47 07:22 06:12 07:30-08:01/31 | 05:20 06:30-07:29/59 20:16-20:42/26 | 05:05 06:33-07:34/61
16:59 09:53-10:29/36 19:47 20:41 21:30 07:29-0: 21:55 20:16-20:53/37
26 | 08:20 09:31-09:51/20 08:50-09:37/47 07:20 06:09 07:31-07:59/28 | 05:19 06:29-07:30/61 05:06 06:33-07:33/60
17:00 09:51-10:28/37 19:49 20:43 21:31 20:15-20:43/28 21:55 20:16-20:53/37
27| 08:19 09:33-09:51/18 08:50-09:37/47 07:17 06:07 07:32-07:58/26 | 05:18 06:29-07:30/61 05:06 06:34-07:34/60
17:02 09:51-10:29/38 19:51 20:45 21:33 20:15-20:44/29 21:55 20:16-20:54/38
28 | 08:17 09:34-09:49/15 08:50-09:35/45 07:15 06:05 07:33-07:56/23 | 05:16 06:29-07:30/61 05:07 06:33-07:34/61
17:04 09:49-10:29/40 2 19:53 20:47 21:34 20:14-20:44/30 21:54 20:16-20:54/38
29| 08:16 09:36-09:47/11 07:13 06:03 07:35-07:54/19 | 05:15 06:29-07:30/61 05:07 06:34-07:35/61
17:06 09:47-10:29/42 19:54 20:48 21:35 20:14-20:45/31 21:54 20:17-20:54/37
30 | 08:14 09:44-10:30/46 07:10 19:19-19:26/7 06:01 07:37-07:51/14 | 05:14 06:29-07:30/61 05:08 06:34-07:35/61
17:08 19:56 20:50 21:37 20:13-20:45/32 21:54 20:17-20:54/37
31]08:13 09:44-10:30/46 07:08 19:15-19:28/13 05:13 06:28-07:30/62
17:10 19:58 21:38 20:13-20:46/33
Sonnenscheinstunden | 256 275 366 416 487 502

Anzahl Minuten mit Schatten

2671

2069

351

1143

1692

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

Tag im Monat

Sonnenaufgang

(SS:MM)

Sonnenuntergang (SS:MM)

2936

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

LQ13955.2 Fiirstenau-Hollenstede 18

SHADOW - Kalender pro WEA

Berechnung: Windenergie Hollenstede 2018-12WEA: WEA 18-3 - E-138 EP3 E2 TES
Voraussetzungen fiir Berechnung des Schattenwurfs

Referenzjahr fiir Kalender
Die dargestellten Zeiten sind die astronomisch maximal mogliche 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

|3uli

105:08
| 21:54
2| 05:09
21:54
31 05:10
21:53
4 05:11
21:53
5 05:11
21:52
6] 05:12
21:52
7 05:13
21:51
805:14
21:51
9 05:15
21:50
05:16
21:49
11 05:17
21:48
05:18
21:48
05:19
21:47
05:20
21:46
05:22
21:45
05:23
21:44
05:24
21:43
05:25
21:42
05:27
21:40
05:28
21:39
05:29
21:38
05:31
21:37
05:32
21:35
05:33
21:34
05:35
21:33
05:36
21:31
05:38
21:30
05:39
21:28
05:41
21:27
05:42
21:25
05:44
21:23
505

2

S

21

22

23

24

25

26

27

28

29

30

31

Sonnenscheinstunden
Anzahl Minuten mit Schatten

06:34-07:35/61
20:17-20:54/37
06:35-07:36/61
20:18-20:55/37
06:34-07:35/61 20:17-20:54/37
07:35-07:36/1

06:35-07:36/61
20:18-20:55/37
06:35-07:37/62
20:19-20:55/36
06:36-07:37/61
20:19-20:55/36
06:35-07:36/61 20:18-20:54/36
07:36-07:37/1

06:35-07:37/62
20:19-20:55/36
06:36-07:37/61
20:19-20:55/36
06:36-07:37/61 20:20-20:55/35
07:37-07:38/1

06:36-07:38/62
20:20-20:55/35
06:37-07:38/61
20:21-20:54/33
06:37-07:38/61
20:21-20:54/33
06:37-07:38/61
20:21-20:54/33
06:37-07:38/61 20:22-20:53/31
07:38-07:39/1

06:38-07:39/61 20:22-20:53/31
07:39-07:40/1

06:39-07:39/60 20:24-20:53/29
07:39-07:40/1

06:39-07:39/60
20:24-20:53/29
06:39-07:39/60
20:25-20:52/27
06:39-07:39/60
20:25-20:51/26
06:41-07:39/58 20:27-20:51/24
07:39-07:40/1

06:41-07:39/58 20:28-20:49/21
07:39-07:40/1

06:41-07:39/58
20:29-20:48/19
06:42-07:39/57 20:31-20:46/15
07:39-07:40/1

06:43-07:38/55 20:34-20:44/10
07:38-07:39/1

06:43-07:38/55

07:38-07:39/1

06:45-07:38/53

07:38-07:39/1

06:45-07:37/52

07:37-07:38/1

06:46-07:36/50

07:36-07:37/1

06:48-07:36/48

07:36-07:37/1

06:48-07:35/47

07:35-07:36/1

2585

| August

| 05:45

N

|0547

06:50-07:35/45
07:35-07:36/1
06:52-07:34/42
07:34-07:35/1
06:54-07:33/39
07:33-07:35/2
06:55-07:32/37
07:32-07:33/1
06:57-07:31/34
07:31-07:32/1
06:58-07:29/31
07:29-07:30/1
07:00-07:27/27
07:27-07:29/2
07:01-07:25/24
07:25-07:27/2
07:04-07:22/18
07:22-07:25/3
07:07-07:14/7
07:14-07:21/7

07:48-07:56/8

07:44-07:59/15
8

07:42-08:02/20

6
07:39-08:03/24

4
07:38-08:05/27
2

07:37-08:06/29
07:35-08:06/31
07:35-08:08/33

5
07:33-08:08/35

3
07:33-08:08/35

07:31-08:08/37
07:31-08:09/38
07:31-08:09/38
07:30-08:09/39
07:30-08:09/39
07:29-08:08/39
07:30-08:08/38
19:15-19:25/10
07:29-08:07/38
19:12-19:27/15
07:29-08:06/37
19:10-19:28/18

968

Beschreibung:
Windenergie Hollenstede 18 Planungs-
gesellschaft mbH

2018

| September

| 06:36
| 20:19
| 06:38
20:17
06:40
20:14
06:41
20:12
06:43
20:10
06:45
20:07
06:46
20:05
06:48
20:03
06:50
20:00
06:51
19:58
06:53
19:56
06:55
19:53
06:56
19:51
06:58
19:49
07:00
19:46
07:01
19:44
07:03
19:41
07:05
19:39
07:06
19:37
07:08
19:34
07:10
19:32
07:11
19:30
07:13
19:27
07:15
19:25
07:16
19:22
07:18
19:20
07:20
19:18
07:21
19:15
07:23
19:13
07:25
19:11

382

07:30-08:06/36
19:09-19:30/21
07:30-08:05/35
19:07-19:30/23
07:31-08:04/33
19:06-19:30/24
07:31-08:02/31
19:05-19:30/25
07:32-08:01/29
19:04-19:30/26
07:34-07:59/25
19:03-19:29/26
07:35-07:56/21
19:03-19:29/26
07:37-07:54/17
19:04-19:29/25
07:41-07:48/7

19:03-19:27/24
19:04-19:26/22

19:04-19:24/20
19:05-19:23/18
19:07-19:21/14

19:09-19:17/8

536

Schattenwurf-Untersuchung zum
Genehmigungsverfahren fiir die Errichtung
von 4 Windenergieanlagen in Hollenstede

| Oktober

| 07:26
| 19:08
| 07:28
19:06
07:30
19:04
07:31
19:01
07:33
18:59
07:35
18:57
07:37
18:54
07:38
18:52
07:40
18:50
07:42
18:47
07:44
18:45
07:45
18:43
07:47
18:41
07:49
18:38
07:51
18:36
07:52
18:34
07:54
18:32
07:56
18:29
07:58
18:27
07:59
18:25
08:01
18:23
08:03
18:21
08:05
18:19
08:07
18:17
08:08
18:15
08:10
18:13
08:12
18:10
07:14
17:08
07:16
17:06
07:18
17:05
07:19
17:03
332

09:45-09:50/5

09:39-09:56/17
09:34-09:58/24
09:32-10:01/29
09:30-10:03/33
09:29-10:04/35
09:28-10:06/38
09:26-10:06/40
09:25-10:07/42
09:24-10:07/43
09:23-10:08/45
09:23-10:09/46
09:22-10:09/47
09:21-10:08/47
09:21-10:08/47

09:05-09:11/6

09:21-10:08/47
09:01-09:14/13
09:21-10:08/47
09:00-09:16/16
09:21-10:08/47
08:58-09:17/19 17:13-17:19/6
09:21-10:08/47
08:57-09:18/21 17:10-17:22/12
09:21-10:08/47
08:57-09:19/22 17:08-17:24/16
09:21-10:07/46
08:56-09:19/23 17:07-17:25/18
09:22-10:07/45
08:56-09:19/23 10:32-10:42/10
-17:26/20
-10:47/19
-17:26/21
-09:49/24
-16:27/22
-09: 52/29

08:27-09:01/34 16:04-16:26/22
1685

Lizenzierter Anwender:

ZECH Ingenieurgesellschaft mbH

Hessenweg 38

DE-49809 Lingen (Ems)
0049 591 800 1634
Thomas Wihard / wihard@zechgmbh.de

Berechnet:

18.12.2018 11:19/3.0.654

| November

| 07:21
| 17:01
| 07:23
16:59
07:25
16:57
07:27
16:55
07:29
16:53
07:30
16:51
07:32
16:50
07:34
16:48
07:36
16:46
07:38
16:45
07:40
16:43
07:41
16:41
07:43
16:40
07:45
16:38
07:47
16:37
07:49
16:35
07:50
16:34
07:52
16:33
07:54
16:31
07:56
16:30
07:57
16:29
07:59
16:27
08:01
16:26
08:02
16:25
08:04
16:24
08:06
16:23
08:07
16:22
08:09
16:21
08:10
16:20
08:12
16:19

265

07:58-08:17/19 09:19-09:56/37
08:28-09:00/32 16:04-16:25/21
07:59-08:16/17 09:19-09:57/38
08:30-08:

08:01-0¢

08:32-0

08:03-0¢

08:35-0

08:38-0¢

09:17-09:59/42
09:16-10:00/44

09:16-10:01/45
09:16-10:01/45
09:16-10:01/45
09:16-10:02/46
09:16-10:02/46
09:16-10:02/46

09:09-09:20/11
09:20-10:01/41

09:04-09:24/20
09:24-10:01/37
09:04-09:26/22
09:26-10:02/36
6/23 10:02-10:03/1
2/44

6/23

/48
09:03-09:29/26 10:58-11:10/12
09:21-10:11/50
09:03-09:29/26 10:12-10:13/1
09:22-10:12/50 10:56-11:13/17
09:03-09:29/26 10:53-11:14/21
09:22-10:13/51
09:03-09:29/26 10:14-10:15/1

09:26-10: 16/50 10:50- 11'20/30
1/26 10:17-10:19/2
09:28-10:17/49 10:50-11:22/32

2133

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

Tag im Monat

Sonnenaufgang

(SS:MM)

Sonnenuntergang (SS:MM)

| Dezember

09:06-09:31/25 10:18-10:20/2
09:29-10:18/49 10:50-11:23/33
09:06-09:31/25 10:18-10:20/2

| 08:13
| 16:19
| 08:15

16:18 -11:24/34
08:16 -10:21/1
16:17 -11:25/35
08:18 -10:22/2
16:17 -11:25/36
08:19 -10:23/2
16:16 -11: 27/37
08:20

16:16 711:27/37
08:22 -10:23/2
16:15 -11:27/38
08:23 - '24/2
16:15

08:24 710 25/3
16:14 -11:29/39
08:25 -10:25/2
16:14 -11:30/40
08:27 -10:25/2
16:14 -11:30/40
08:28 -10:27/3
16:14 -11:31/40
08:29 -10:27/2
16:14 -11:32/40
08:30 -10: 28/3
16:14

08:31

16:14

08:32

16:14 09: B :
08:32 09:17-09: 32/15 10:26-10: 28/2
16:14 09:43-10:26/43 10:52-11:33/41
08:33

16:14

08:34

16:14

08:35

16:15

08:35

16:15

08:36

16:15

08:36

16:16

08:37 710 32/3
16:17 -11:37/42
08:37 -10:33/3
16:17 -11:38/41
08:38 -10:33/3
16:18 -11:38/41
08:38 -10:33/2
16:19 -11:38/41
08:38 -10:33/2
16:19 -11:39/41
08:38 -10: 34/3
16:20

08:38

16:21

08:38

16:22

241

3207

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

windPRO 3.0.654 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk
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Projekt: Beschreibung: Lizenzierter Anwender:

LQ13955.2 Fiirstenau-Hollenstede 18  Windenergie Hollenstede 18 Planungs- ZECH Ingenieurgesellschaft mbH
gesellschaft mbH Hessenweg 38
DE-49809 Lingen (Ems)
Schattenwurf-Untersuchung zum 0049 591 800 1634
Genehmigungsverfahren fiir die Errichtung Thomas Wihard / wihard@zechgmbh.de

Berechnet:

von 4 Windenergieanlagen in Hollenstede 18.12.2018 11:19/3.0.654

SHADOW - Kalender pro WEA

Berechnung: Windenergie Hollenstede 2018-12WEA: WEA 18-4 - E-138 EP3 E2 TES
Voraussetzungen fiir Berechnung des Schattenwurfs

Referenzjahr fiir Kalender 2018

Die dargestellten Zeiten sind die astronomisch maximal mogliche 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] 08:38 09:22-09:39/17 09:51-10:24/33 | O 09:01-09:42/41 16:05-16:13/8 | 07:17 08:24-08:52/28 | 07:05 07:47-08:14/27 | 05:59 07:09-07:35/26 | 05:12
| 16:23 09:39-09:43/4 |1 8-16:05/17 | 18:04 | 20:00 18:44-19:17/33 | 20:52 | 21:39
2] 08:38 09:22-09:41/19 09:52-10:25/33 | O 2-09:22/20 15:50-16:13/23 | 07:15 08:25-08:51/26 | 07:03 07:47-08:14/27 | 05:57 07:10-07:33/23 | 05:12
| 16:24 09:41-09:44/3 |1 09:22-09:41/19 | 18:06 | 20:01 18:44-19:18/34 | 20:53 07:32-07:34/2 | 21:40
3] 08:38 09:21-09:41/20 09:52-10:25/33 | 08:08 09:01-09:19/18 15:51-16:12/21 | 07:13 08:26-08:48/22 | 07:01 07:47-08:14/27 | 05:55 07:11-07:32/21 | 05:11
| 16:25 09:41-09:44/3 | 17:15 09:19-09:39/20 | 18:08 | 20:03 18:44-19:18/34 | 20:55 | 21:41
4] 08:38 09:22-09:42/20 09:52-10:26/34 | 08:07 09:01-09:32/31 | 07:11 08:28-08:46/18 | 06:58 07:46-08:12/26 | 05:53 07:13-07:31/18 | 05:10
| 16:26 09:42-09:45/3 | 17:17 15:51-16:11/20 | 18:10 | 20:05 18:43-19:17/34 | 20:57 | 21:42
5] 08:38 09:22-09:43/21 09:53-10:27/34 | 08:05 09:00-09:33/33 | 07:08 08:31-08:44/13 | 06:56 07:47-08:12/25 | 05:52 07:14-07:29/15 | 05:09
| 16:28 09:43-09:46/3 | 17:19 15:53-16:10/17 | 18:12 | 20:07 18:43-19:17/34 | 20:59 | 21:43
6 | 08:37 09:21-09:44/23 09:53-10:26/33 | 08:03 09:00-09:33/33 | 07:06 | 06:54 07:47-08:11/24 | 05:50 07:17-07:25/8 | 05:08
| 16:29 09:44-09:47/3 |17:21 1 | 18:13 | 20:08 18:43-19:17/34 | 21:00 | 21:44
7] 08:37 09:20-09:45/25 09:54-10:27/33 | 08:01 O | 07:04 | 06:51 07:47-08:09/22 | 05:48 | 05:08
| 16:30 09:45-09:48/3 |17:23 1 | 18:15 | 20:10 18:42-19:16/34 | 21:02 | 21:45
8] 08:37 09:19-09:45/26 09:54-10:27/33 | 08:00 09:f | 07:01 | 06:49 07:33-07:37/4 18:43-19:15/32 | 05:46 | 05:07
| 16:31 09:45-09:48/3 15:50-15:57/7 | 17:25 | 18:17 | 20:12 07:49-08:07/18 | 21:04 | 21:46
9] 08:36 09:18-09:46/28 09:54-10:27/33 | 07:58 09:01-09:33/32 | 06:59 | 06:47 07:28-07:40/12 07:51-08:05/14 | 05:44 | 05:07
| 16:33 09:46-09:49/3 15:49-15:58/9 | 17:27 | 18:19 | 20:13 07:40-07:42/2 18:44-19:15/31 | 21:05 | 21:47
10 | 08:36 09:19-09:47/28 09:55-10:28/33 | 07:56 09:02-09:33/31 | 06:57 | 06:45 07:25-07:44/19 07:54-08:02/8 | 05:42 | 05:06
| 16:34 09:47-09:50/3 15:48-15:59/11 | 17:29 | 18:21 | 20:15 07:44-07:45/1 18:44-19:14/30 | 21:07 | 21:48
11 | 08:35 09:18-09:48/30 09:56-10:29/33 | 07:54 09:02-09:32/30 | 06:55 | 06:42 07:22-07:45/23 | 05:41 | 05:06
| 16:36 09:48-09:50/2 15:48-16:02/14 | 17:30 | 18:22 | 20:17 18:45-19:12/27 | 21:09 | 21:49
12 | 08:34 09:18-09:48/30 09:56-10:29/33 | 07:52 09:03-09:32/29 | 06:52 | 06:40 07:21-07:46/25 18:46-19:11/25 | 05:39 | 05:05
| 16:37 09:48-09:51/3 15:47-16:03/16 | 17:32 | 18:24 | 20:19 07:46-07:47/1 | 21:10 | 21:49
13| 08:34 09:17-09:49/32 09:56-10:29/33 | 07:50 08:34-08:46/12 | 06:50 | 06:38 07:18-07:47/29 18:48-19:09/21 | 05:37 | 05:05
| 16:39 09:49-09:51/2 15:47-16:04/17 | 17:34 09:04-09:31/27 | 18:26 | 20:20 07:47-07:48/1 | 21:12 | 21:50
14 | 08:33 09:08-09:10/2 09:49-09:51/2 15:47-16:05/18 | 07:48 08:31-08:49/18 | 06:48 | 06:36 07:16-07:48/32 | 05:36 | 05:05
| 16:40 09:17-09:49/32 09:57-10:29/32 | 17:36 09:05-09:30/25 | 18:28 | 20:22 18:50-19:07/17 | 21:13 | 21:51
15 | 08:32 09:05-09:13/8 09:50-09:52/2 15:47-16:05/18 | 07:47 08:29-08:51/22 | 06:45 | 06:33 07:14-07:49/35 | 05:34 | 05:05
| 16:42 09:17-09:50/33 09:58-10:29/31 | 17:38 09:06-09:29/23 | 18:30 | 20:24 18:51-19:03/12 | 21:15 | 21:51
16 | 08:31 09:04-09:15/11 09:50-09:52/2 15:47-16:06/19 | 07:45 08:28-08:52/24 | 06:43 | 06:31 07:12-07:48/36 | 05:32 | 05:04
| 16:43 09:17-09:50/33 09:58-10:29/31 | 17:40 09:07-09:27/20 | 18:31 | 20:26 | 21:17 | 21:52
17 | 08:30 09:03-09:17/14 09:51-09:53/2 15:47-16:07/20 | 07:43 08:26-08:52/26 | 06:41 | 06:29 07:11-07:49/38 | 05:31 | 05:04
| 16:45 09:17-09:51/34 09:59-10:29/30 | 17:42 09:09-09:24/15 | 18:33 | 20:27 | 21:18 | 21:52
18 | 08:29 09:03-09:18/15 09:51-09:53/2 15:47-16:08/21 | 07:41 08:25-08:53/28 | 06:38 | 06:27 07:10-07:49/39 | 05:29 | 05:04
| 16:47 09:17-09:51/34 10:00-10:29/29 | 17:44 09:12-09:21/9 | 18:35 | 20:29 | 21:20 | 21:53
19 | 08:28 09:03-09:20/17 09:52-09:53/1 15:47-16:09/22 | 07:39 08:24-08:54/30 | 06:36 | 06:24 07:09-07:49/40 | 05:28 | 05:04
| 16:48 09:17-09:52/35 10:01-10:29/28 | 17:46 | 18:37 | 20:31 | 21:21 | 21:53
20 | 08:27 09:02-09:20/18 09:51-09:53/2 15:46-16:09/23 | 07:36 08:24-08:55/31 | 06:34 | 06:22 07:08-07:48/40 | 05:27 | 05:04
| 16:50 09:17-09:51/34 10:01-10:28/27 | 17:48 | 18:39 | 20:33 | 21:23 | 21:54
211 08:26 09:02-09:21/19 09:51-09:53/2 15:47-16:10/23 | 07:34 08:24-08:55/31 | 06:31 | 06:20 07:08-07:48/40 | 05:25 | 05:04
| 16:52 09:17-09:51/34 10:03-10:28/25 | 17:49 | 18:40 | 20:34 | 21:24 | 21:54
22| 08:25 09:02-09:22/20 09:52-09:53/1 15:47-16:11/24 | 07:32 08:23-08:55/32 | 06:29 | 06:18 07:08-07:48/40 | 05:24 | 05:05
| 16:53 09:18-09:52/34 10:04-10:27/23 | 17:51 | 18:42 | 20:36 | 21:26 | 21:54
23] 08:24 09:01-09:22/21 09:51-09:52/1 15:46-16:11/25 | 07:30 08:22-08:55/33 | 06:27 | 06:16 07:07-07:47/40 | 05:22 | 05:05
| 16:55 09:17-09:51/34 10:05-10:26/21 | 17:53 | 18:44 | 20:38 | 21:27 | 21:54
24 ] 08:23 09:02-09:23/21 09:51-09:52/1 15:46-16:12/26 | 07:28 08:22-08:55/33 | 06:24 06:59-07:07/8 | 06:14 07:07-07:46/39 | 05:21 | 05:05
| 16:57 09:18-09:51/33 10:07-10:25/18 | 17:55 | 18:46 | 20:40 | 21:29 | 21:54
251 08:21 09:02-09:23/21 09:51-09:52/1 15:46-16:12/26 | 07:26 08:23-08:55/32 | 07:22 07:56-08:10/14 | 06:12 07:07-07:45/38 | 05:20 | 05:05
| 16:59 09:19-09:51/32 10:09-10:24/15 | 17:57 | 19:47 18:57-19:09/12 | 20:41 | 21:30 | 21:55
26 | 08:20 09:02-09:24/22 09:50-09:51/1 15:46-16:13/27 | 07:24 08:23-08:54/31 | 07:20 07:53-08:11/18 | 06:09 07:07-07:44/37 | 05:19 | 05:06
| 17:00 09:19-09:50/31 10:12-10:21/9 | 17:59 | 19:49 18:53-19:11/18 | 20:43 | 21:31 | 21:55
27 ] 08:19 09:03-09:26/23 15:46-16:13/27 | 07:22 08:24-08:54/30 | 07:17 07:51-08:13/22 | 06:07 07:07-07:43/36 | 05:18 | 05:06
| 17:02 09:20-09:50/30 | 18:01 | 19:51 18:51-19:13/22 | 20:45 | 21:33 | 21:55
28 | 08:17 09:03-09:27/24 15:47-16:14/27 | 07:19 08:23-08:52/29 | 07:15 07:50-08:14/24 | 06:05 07:07-07:42/35 | 05:16 | 05:07
| 17:04 09:20-09:48/28 | 18:02 | 19:53 18:49-19:15/26 | 20:47 | 21:34 | 21:54
29 | 08:16 09:03-09:28/25 15:47-16:13/26 | | 07:12 07:49-08:14/25 | 06:03 07:08-07:40/32 | 05:15 | 05:07
| 17:06 09:20-09:46/26 | | 19:54 18:47-19:16/29 | 20:48 | 21:35 | 21:54
30 | 08:14 09:03-09:29/26 15:48-16:14/26 | | 07:10 07:48-08:14/26 | 06:01 07:08-07:38/30 | 05:14 | 05:08
| 17:08 09:22-09:44/22 | | 19:56 18:46-19:17/31 | 20:50 | 21:37 | 21:54
31 ] 08:13 09:02-09:43/41 16:08-16:13/5 | | 07:08 07:48-08:15/27 | | 05:13 |
| 17:10 15:48-16:08/20 | | 19:58 18:45-19:17/32 | | 21:38 |
Sonnenscheinstunden | 256 | 275 | 366 | 416 | 487 | 502
Anzahl Minuten mit Schatten 2456 1092 441 1394 113 0
Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergegeben (Sommerzeit wie Bezugsjahr):
Tag im Monat Sonnenaufgang  (SS:MM) Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (SS:MM) Schattenende/Minuten mit Schatten
Sonnenuntergang (SS:MM) Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (SS:MM) Schattenende/Minuten mit Schatten
windPRO 3.0.654 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk 18.12.2018 11:42 /199/3 V3| ndPRO .
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Projekt:

LQ13955.2 Fiirstenau-Hollenstede 18

Beschreibung:

gesellschaft mbH

Windenergie Hollenstede 18 Planungs-

Schattenwurf-Untersuchung zum

Genehmigungsverfahren fiir die Errichtung
von 4 Windenergieanlagen in Hollenstede

SHADOW - Kalender pro WEA

Berechnung: Windenergie Hollenstede 2018-12WEA: WEA 18-4 - E-138 EP3 E2 TES
Voraussetzungen fiir Berechnung des Schattenwurfs

Referenzjahr fiir Kalender

2018

Lizenzierter Anwender:

Hessenweg 38

ZECH Ingenieurgesellschaft mbH

DE-49809 Lingen (Ems)
0049 591 800 1634

Berechnet:

Die dargestellten Zeiten sind die astronomisch maximal mogliche 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

-
o

Anzahl Minuten mit Schatten

21:25
31| 05:44
| 21:23

Sonnenscheinstunden | 505

| August

07:25-07:36/11
07:23-07:39/16
07:21-07:40/19
07:20-07:42/22
07:18-07:43/25
07:42-07:43/1

07:17-07:45/28
07:16-07:46/30
07:15-07:48/33
07:14-07:48/34
07:14-07:50/36
07:14-07:51/37
07:13-07:51/38
07:13-07:52/39
07:12-07:52/40
07:12-07:52/40
07:12-07:52/40
07:12-07:52/40
07:13-07:52/39
07:13-07:51/38
07:13-07:51/38
07:14-07:50/36
07:15-07:50/35
18:53-19:06/13
07:16-07:48/32
18:49-19:07/18
07:18-07:47/29
18:47-19:09/22

828

| September

07:20-07:46/26
18:46-19:11/25
07:21-07:43/22 18:43-19:11/28
07:43-07:44/1
07:23-07:41/18 07:52-08:00/8
07:41-07:42/1 18:42-19:12/30
07:25-07:37/12 07:48-08:02/14
07:37-07:39/2 18:40-19:12/32
07:30-07:34/4 18:40-19:12/32
07:46-08:04/18
07:45-08:06/21
18:38-19:12/34
07:43-08:06/23
18:38-19:12/34
07:42-08:07/25
18:38-19:12/34
07:40-08:06/26
18:37-19:11/34
07:40-08:07/27
18:37-19:11/34
07:40-08:07/27
18:36-19:10/34
07:39-08:06/27
18:36-19:10/34
07:39-08:06/27
18:37-19:09/32
07:38-08:05/27
18:36-19:07/31
07:39-08:04/25
18:37-19:06/29
07:40-08:03/23
18:38-19:05/27
07:40-08:01/21
18:39-19:02/23
07:41-08:00/19
18:41-19:00/19
07:43-07:58/15
18:42-18:56/14
07:45-07:54/9

18:48-18:50/2

1030

| Oktober
| 07:26
| 19:08
| 07:28
| 19:06
| 07:30
| 19:04
| 07:31
| 19:01
| 07:33
| 18:59
| 07:35
| 18:57
| 07:37
| 18:54
| 07:38
| 18:52
| 07:40 09:08-09:17/9
| 18:50
| 07:42 09:04-09:20/16
| 18:47
| 07:44 09:01-09:21/20
| 18:45
| 07:45 08:59-09:23/24
| 18:43
| 07:47 08:58-09:24/26
| 18:41
| 07:49 08:57-09:25/28
| 18:38
| 07:51 08:56-09:26/30
| 18:36
| 07:52 08:56-09:26/30
| 18:34
| 07:54 08:54-09:26/32
| 18:32
| 07:56 08:54-09:26/32
| 18:29
| 07:58 08:54-09:26/32
| 18:27
| 07:59 08:54-09:26/32
| 18:25
| 08:01 08:54-09:26/32
| 18:23
| 08:03 08:54-09:25/31
| 18:21
| 08:05 08:54-09:25/31
| 18:19
| 08:07 08:55-09:24/29
| 18:17
| 08:08 08:56-09:23/27
| 18:15 09:41-09:52/11
| 08:10 08:57-09:22/25
| 18:13 09:38-09:55/17
| 08:12 08:58-09:21/23
| 18:10 09:36-09:57/21
| 07:14 07:59-08:20/21
| 17:08 08:35-08:59/24
| 07:16 08:01-08:18/17
| 17:06 08:34-09:00/26
| 07:18 08:04-08:15/11
| 17:04 08:33-09:01/28
| 07:19 08:32-09:02/30
| 17:03
| 332

715

| November

| 07:21
| 17:01
| 07:23
| 16:59
| 07:25
| 16:57
| 07:27
| 16:55
| 07:29
| 16:53
| 07:30
| 16:51
| 07:32
| 16:50
| 07:34
| 16:48
| 07:36
| 16:46
| 07:38
| 16:45
| 07:40
| 16:43
| 07:41
| 16:41
| 07:43
| 16:40
| 07:45
| 16:38
| 07:47
| 16:37
| 07:49
| 16:35
| 07:50
| 16:34
| 07:52
| 16:32
| 07:54
| 16:31
| 07:56
| 16:30
| 07:57
| 16:29
| 07:59
| 16:27
| 08:01
| 16:26
| 08:02
| 16:25
| 08:04
| 16:24
| 08:06
| 16:23
| 08:07
| 16:22
| 08:09
| 16:21
| 08:10
| 16:20
| 08:12
| 16:19
|
|
| 265

08:32-09:02/30
08:31-09:03/32
08:31-09:03/32
08:31-09:03/32

08:31-09:03/32

15:26-15:36/10

08:31-09:03/32

15:24-15:38/14

08:31-09:03/32

15:22-15:40/18

08:32-09:05/33

15:21-15:41/20

08:32-08:51/19 15:20-15:42/22
08:51-09:10/19

08:32-08:53/21 15:20-15:43/23
08:53-09:12/19

08:33-09:14/41 15:36-15:44/8
15:19-15:36/17

08:34-09:15/41 15:39-15:44/5
15:19-15:39/20

08:35-09:01/26 15:19-15:45/26
08:54-09:16/22

08:35-08:59/24 15:19-15:45/26
08:53-09:19/26

08:36-08:59/23 15:19-15:45/26
08:52-09:20/28

08:35-08:58/23 15:19-15:46/27
08:52-09:22/30

08:35-08:56/21 09:23-09:24/1 15:19-15:46/27
08:52-09:23/31 09:45-09:54/9
08:35-08:56/21 09:24-09:25/1 15:20-15:46/26
08:52-09:24/32 09:42-09:57/15
08:36-08:57/21 09:25-09:26/1 15:20-15:46/26
08:52-09:25/33 09:41-09:59/18
08:36-08:57/21 09:26-09:27/1 15:21-15:46/25
08:52-09:26/34 09:40-10:01/21
08:37-08:57/20 09:27-09:28/1 15:22-15:46/24
08:53-09:27/34 09:39-10:02/23
08:38-08:57/19 09:27-09:29/2 15:23-15:46/23
08:53-09:27/34 09:39-10:04/25
08:39-08:57/18 09:28-09:30/2 15:23-15:46/23
08:54-09:28/34 09:38-10:05/27
08:40-08:57/17 09:29-09:30/1 15:23-15:45/22
08:54-09:29/35 09:38-10:06/28
08:40-08:55/15 09:28-09:30/2 15:24-15:45/21
08:54-09:28/34 09:37-10:06/29
08:41-08:55/14 09:29-09:31/2 15:25-15:45/20
08:55-09:29/34 09:37-10:07/30
08:43-08:54/11 09:29-09:31/2 15:26-15:45/19
08:56-09:29/33 09:37-10:08/31

08:45-08:54/9 09:30-09:32/2 15:27-15:46/19
08:57-09:30/33 09:38-10:09/31
08:47-08:51/4 09:29-09:32/3 15:27-15:45/18
08:57-09:29/32 09:37-10:09/32
08:58-09:30/32 09:38-10:10/32

09:30-09:32/2 15:28-15:45/17

2180

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

Tag im Monat

Sonnenaufgang

(SS:MM)

Sonnenuntergang (SS:MM)

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

windPRO 3.0.654 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk

18.12.2018
LQ13955.2 / Wi

Thomas Wihard / wihard@zechgmbh.de
18.12.2018 11:19/3.0.654

| Dezember

09:00-09:30/30 09 38- 10 11/33

09: 30 09 32/2 15: 30 15 44/14
09:02-09:30/28 09:38- 10 12/34
09:30-09:33/3 15:32-15:
09:02-09:30/28 09:38- 10 11/33
09:30-09:33/3 15:33-15:42/9
09:04-09:30/26 09:39- 10 12/33
09:30-09:33/3 15:35-15:
09:05-09:30/25 09:39- 10 12/33

0/23 09:39-10:13/34
0/21 09:40-10:14/34
0/20 09:40-10:14/34
Oﬁg 09:41-10:14/33
Oﬁg 09:41-10:14/33

09:13-09:31/18 09:42-10:15/33
09:31-09:34/3
09:14-09:31/17 09:43-10:16/33
09:31-09:34/3
09:15-09:31/16 09:43-10:16/33
09:31-09:35/4
09:15-09:31/16 09:44-10:17/33
09:31-09:35/4
1/15 09:43-10:16/33

0/14 09:44-10:17/33
1/14 09:45-10:17/32
1/13 09:46-10:18/32
1/13 09:45-10:18/33

2/13 09:46-10:19/33
09:32-09:36/4

09:20-0 32/12 09:47-10:20/33
09:32-0
09:20- 09.32/12 09:47-10:20/33
09:32-09:37/5

09:20-0 33/13 09:47-10:20/33
09:33-0
09:21-09: 34/13 09:48-10:21/33

4/13 09:49-10:21/32
5/14 09:49-10:22/33
6/15 09:49-10:22/33
6/15 09:50-10:22/32
7/15 09:50-10:23/33

09:22-09:38/16 09:50-10:23/33
09:38-09:42/4

1754
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Anlage 8: Tabellarische Darstellung der Beschattungszeiten durch die Windenergieanlagen

an den einzelnen Immissionspunkten (Auszug)

Anlage zum Bericht Nr. LQ13955.2/01
201/313



Projekt:

LQ13955.2 Fiirstenau-Hollenstede 18

SHADOW - Kalender

Beschreibung:
Windenergie Hollenstede 18 Planungs-

gesellschaft mbH

Schattenwurf-Untersuchung zum
Genehmigungsverfahren fiir die Errichtung

von 4 Windenergieanlagen in Hollenstede

Lizenzierter Anwender:

ZECH Ingenieurgesellschaft mbH

Hessenweg 38

DE-49809 Lingen (Ems)

0049 591 800 1634

Thomas Wihard / wihard@zechgmbh.de

Berechnet:

18.12.2018 11:19/3.0.654

Berechnung: Windenergie Hollenstede 2018-12Schattenrezeptor: IP 01 - Welperort 1
Voraussetzungen fiir Berechnung des Schattenwurfs

Referenzjahr fiir Kalender
Die dargestellten Zeiten sind die astronomisch maximal mogliche 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

2018

| Januar | Februar | Mérz | April | Mai | Juni
1] 08:39 | 08:12 08:56 (WEA 17-3) | 07:17 07:55 (WEA 17-1) | 07:06 | 05:59 | 05:12
| 16:23 | 17:12 43 09:39 (WEA 17-2) | 18:04 24 08:19 (WEA 17-1) | 20:00 | 20:52 | 21:39
2] 08:39 | 08:10 08:56 (WEA 17-3) | 07:15 07:55 (WEA 17-1) | 07:03 | 05:57 | 05:12
| 16:24 | 17:14 43 09:39 (WEA 17-2) | 18:06 24 08:19 (WEA 17-1) | 20:02 | 20:54 | 21:40
3108:38 | 08:08 08:56 (WEA 17-3) | 07:13 07:55 (WEA 17-1) | 07:01 | 05:56 | 05:11
| 16:25 | 17:15 43 09:39 (WEA 17-2) | 18:08 24 08:19 (WEA 17-1) | 20:03 | 20:55 | 21:42
4| 08:38 | 08:07 08:56 (WEA 17-3) | 07:11 07:55 (WEA 17-1) | 06:59 | 05:54 | 05:10
| 16:27 | 17:17 43 09:39 (WEA 17-2) | 18:10 23 08:18 (WEA 17-1) | 20:05 | 20:57 | 21:43
5108:38 | 08:05 08:57 (WEA 17-3) | 07:09 07:56 (WEA 17-1) | 06:56 | 05:52 | 05:09
| 16:28 | 17:19 42 09:39 (WEA 17-2) | 18:12 21 08:17 (WEA 17-1) | 20:07 | 20:59 | 21:44
6 | 08:38 | 08:03 08:58 (WEA 17-3) | 07:06 07:57 (WEA 17-1) | 06:54 | 05:50 | 05:09
| 16:29 | 17:21 42 09:40 (WEA 17-2) | 18:14 19  08:16 (WEA 17-1) | 20:09 | 21:01 | 21:45
7 | 08:37 | 08:02 08:59 (WEA 17-3) | 07:04 07:57 (WEA 17-1) | 06:52 | 05:48 | 05:08
| 16:30 | 17:23 41 09:40 (WEA 17-2) | 18:15 17 08:14 (WEA 17-1) | 20:10 | 21:02 | 21:46
8 | 08:37 | 08:00 09:01 (WEA 17-3) | 07:02 07:59 (WEA 17-1) | 06:49 | 05:46 | 05:07
| 16:32 | 17:25 38  09:39 (WEA 17-2) | 18:17 14 08:13 (WEA 17-1) | 20:12 | 21:04 | 21:47
9 | 08:36 | 07:58 09:03 (WEA 17-3) | 06:59 08:02 (WEA 17-1) | 06:47 | 05:44 | 05:07
| 16:33 | 17:27 36  09:39 (WEA 17-2) | 18:19 8 08:10 (WEA 17-1) | 20:14 | 21:06 | 21:47
10 | 08:36 | 07:56 09:09 (WEA 17-2) | 06:57 | 06:45 | 05:43 | 05:06
| 16:34 | 17:29 29  09:38 (WEA 17-2) | 18:21 | 20:15 | 21:07 | 21:48
11 | 08:35 | 07:54 09:09 (WEA 17-2) | 06:55 | 06:42 | 05:41 | 05:06
| 16:36 |17:31 28  09:37 (WEA 17-2) | 18:23 | 20:17 | 21:09 | 21:49
12 | 08:35 | 07:53 09:10 (WEA 17-2) | 06:53 | 06:40 | 05:39 | 05:06
| 16:37 | 17:33 26  09:36 (WEA 17-2) | 18:24 | 20:19 | 21:10 | 21:50
13 | 08:34 | 07:51 09:11 (WEA 17-2) | 06:50 | 06:38 | 05:37 | 05:05
| 16:39 | 17:34 24 09:35 (WEA 17-2) | 18:26 | 20:21 | 21:12 | 21:50
14 | 08:33 | 07:49 09:13 (WEA 17-2) | 06:48 | 06:36 | 05:36 | 05:05
| 16:40 | 17:36 21 09:34 (WEA 17-2) | 18:28 | 20:22 | 21:14 | 21:51
15 | 08:32 | 07:47 09:15 (WEA 17-2) | 06:46 | 06:33 | 05:34 | 05:05
| 16:42 | 17:38 17 09:32 (WEA 17-2) | 18:30 | 20:24 | 21:15 | 21:52
16 | 08:32 | 07:45 09:18 (WEA 17-2) | 06:43 | 06:31 | 05:33 | 05:05
| 16:43 | 17:40 10 09:28 (WEA 17-2) | 18:32 | 20:26 | 21:17 | 21:52
17 | 08:31 | 07:43 | 06:41 | 06:29 | 05:31 | 05:04
| 16:45 | 17:42 | 18:33 | 20:28 | 21:18 | 21:53
18 | 08:30 | 07:41 | 06:39 | 06:27 | 05:30 | 05:04
| 16:47 | 17:44 | 18:35 | 20:29 | 21:20 | 21:53
19 | 08:29 | 07:39 | 06:36 | 06:25 | 05:28 | 05:04
| 16:48 | 17:46 | 18:37 | 20:31 | 21:22 | 21:54
20 | 08:28 | 07:37 | 06:34 | 06:22 | 05:27 | 05:04
| 16:50 | 17:48 | 18:39 | 20:33 | 21:23 | 21:54
21| 08:27 09:15 (WEA 17-2) | 07:35 | 06:32 | 06:20 | 05:25 | 05:05
| 16:52 9  09:24 (WEA 17-2) | 17:50 | 18:40 | 20:35 | 21:25 | 21:54
22| 08:25 09:00 (WEA 17-3) | 07:33 08:06 (WEA 17-1) | 06:29 | 06:18 | 05:24 | 05:05
| 16:53 22 09:27 (WEA 17-2) | 17:51 5 08:11 (WEA 17-1) | 18:42 | 20:36 | 21:26 | 21:54
23| 08:24 08:58 (WEA 17-3) | 07:30 08:02 (WEA 17-1) | 06:27 | 06:16 | 05:23 | 05:05
| 16:55 31 09:30 (WEA 17-2) | 17:53 13 08:15 (WEA 17-1) | 18:44 | 20:38 | 21:27 | 21:55
241 08:23 08:57 (WEA 17-3) | 07:28 08:00 (WEA 17-1) | 06:24 | 06:14 | 05:21 | 05:05
| 16:57 34 09:31 (WEA 17-2) | 17:55 16 08:16 (WEA 17-1) | 18:46 | 20:40 | 21:29 | 21:55
25| 08:22 08:57 (WEA 17-3) | 07:26 07:58 (WEA 17-1) | 07:22 | 06:12 | 05:20 | 05:06
| 16:59 36  09:33 (WEA 17-2) | 17:57 19  08:17 (WEA 17-1) | 19:48 | 20:42 | 21:30 | 21:55
26 | 08:20 08:55 (WEA 17-3) | 07:24 07:57 (WEA 17-1) | 07:20 | 06:10 | 05:19 | 05:06
| 17:01 38  09:33 (WEA 17-2) | 17:59 21  08:18 (WEA 17-1) | 19:49 | 20:43 | 21:32 | 21:55
27 | 08:19 08:56 (WEA 17-3) | 07:22 07:57 (WEA 17-1) | 07:17 | 06:08 | 05:18 | 05:06
| 17:02 39  09:35 (WEA 17-2) | 18:01 22 08:19 (WEA 17-1) | 19:51 | 20:45 | 21:33 | 21:55
28 | 08:18 08:55 (WEA 17-3) | 07:20 07:56 (WEA 17-1) | 07:15 | 06:05 | 05:17 | 05:07
| 17:04 40  09:35 (WEA 17-2) | 18:03 24 08:20 (WEA 17-1) | 19:53 | 20:47 | 21:34 | 21:55
29 | 08:16 08:55 (WEA 17-3) | | 07:13 | 06:03 | 05:15 | 05:07
| 17:06 42 09:37 (WEA 17-2) | | 19:55 | 20:49 | 21:36 | 21:55
30 | 08:15 08:55 (WEA 17-3) | | 07:10 | 06:01 | 05:14 | 05:08
| 17:08 42 09:37 (WEA 17-2) | | 19:56 | 20:50 | 21:37 | 21:54
31]08:13 08:55 (WEA 17-3) | | 07:08 | | 05:13 |
| 17:10 43 09:38 (WEA 17-2) | | 19:58 | | 21:38 |
Sonnenscheinstunden | 256 | 275 | 366 | 416 | 487 | 502
astr.max.mogl.Beschattung | 376 | 646 | 174 | | |

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

Tag im Monat Sonnenaufgang  (SS:MM)

Sonnenuntergang (SS:MM)

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

(WEA mit erstem Schatten)

Minuten mit Schatten (WEA mit letztem Schatten)

18.12.2018 11:43202/3 V3 ndPRO .
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Projekt:

LQ13955.2 Fiirstenau-Hollenstede 18

SHADOW - Kalender

Beschreibung:

Windenergie Hollenstede 18 Planungs-

gesellschaft mbH

Schattenwurf-Untersuchung zum
Genehmigungsverfahren fiir die Errichtung
von 4 Windenergieanlagen in Hollenstede

Lizenzierter Anwender:

ZECH Ingenieurgesellschaft mbH

Hessenweg 38

DE-49809 Lingen (Ems)

0049 591 800 1634

Thomas Wihard / wihard@zechgmbh.de

Berechnet:

18.12.2018 11:19/3.0.654

Berechnung: Windenergie Hollenstede 2018-12Schattenrezeptor: IP 01 - Welperort 1
Voraussetzungen fiir Berechnung des Schattenwurfs

Referenzjahr fiir Kalender
Die dargestellten Zeiten sind die astronomisch maximal mogliche 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 | November | Dezember
1] 05:08 | 05:45 | 06:36 | 07:27 | 07:21 08:39 (WEA 17-2) | 08:14
| 21:54 | 21:22 | 20:19 | 19:08 | 17:01 28  09:07 (WEA 17-2) | 16:19
2| 05:09 | 05:47 | 06:38 | 07:28 | 07:23 08:38 (WEA 17-2) | 08:15
| 21:54 | 21:20 | 20:17 | 19:06 | 16:59 30 09:08 (WEA 17-2) | 16:18
3] 05:10 | 05:49 | 06:40 | 07:30 | 07:25 08:32 (WEA 17-3) | 08:17
| 21:53 | 21:19 | 20:14 | 19:04 | 16:57 36  09:08 (WEA 17-2) | 16:17
4| 05:11 | 05:50 | 06:41 | 07:32 | 07:27 08:30 (WEA 17-3) | 08:18
| 21:53 | 21:17 | 20:12 | 19:01 | 16:55 39  09:09 (WEA 17-2) | 16:17
5] 05:11 | 05:52 | 06:43 | 07:33 08:42 (WEA 17-1) | 07:29 08:29 (WEA 17-3) | 08:19
| 21:53 | 21:15 | 20:10 | 18:59 1 08:43 (WEA 17-1) | 16:53 40  09:09 (WEA 17-2) | 16:16
6 | 05:12 | 05:53 | 06:45 | 07:35 08:37 (WEA 17-1) | 07:31 08:28 (WEA 17-3) | 08:21
| 21:52 | 21:13 | 20:08 | 18:57 11 08:48 (WEA 17-1) | 16:52 42 09:10 (WEA 17-2) | 16:16
7]05:13 | 05:55 | 06:46 | 07:37 08:34 (WEA 17-1) | 07:33 08:27 (WEA 17-3) | 08:22
| 21:52 | 21:12 | 20:05 | 18:54 16 08:50 (WEA 17-1) | 16:50 43 09:10 (WEA 17-2) | 16:15
8| 05:14 | 05:57 | 06:48 | 07:39 08:32 (WEA 17-1) | 07:34 08:27 (WEA 17-3) | 08:23
| 21:51 | 21:10 | 20:03 | 18:52 19  08:51 (WEA 17-1) | 16:48 43 09:10 (WEA 17-2) | 16:15
9 | 05:15 | 05:58 | 06:50 | 07:40 08:31 (WEA 17-1) | 07:36 08:26 (WEA 17-3) | 08:25
| 21:50 | 21:08 | 20:01 | 18:50 21 08:52 (WEA 17-1) | 16:46 44 09:10 (WEA 17-2) | 16:15
10 | 05:16 | 06:00 | 06:51 | 07:42 08:30 (WEA 17-1) | 07:38 08:26 (WEA 17-3) | 08:26
| 21:49 | 21:06 | 19:58 | 18:48 23 08:53 (WEA 17-1) | 16:45 44 09:10 (WEA 17-2) | 16:14
11 | 05:17 | 06:01 | 06:53 | 07:44 08:30 (WEA 17-1) | 07:40 08:26 (WEA 17-3) | 08:27
| 21:49 | 21:04 | 19:56 | 18:45 23 08:53 (WEA 17-1) | 16:43 44 09:10 (WEA 17-2) | 16:14
12| 05:18 | 06:03 | 06:55 | 07:46 08:28 (WEA 17-1) | 07:42 08:26 (WEA 17-3) | 08:28
| 21:48 | 21:02 | 19:53 | 18:43 24 08:52 (WEA 17-1) | 16:41 43 09:09 (WEA 17-2) | 16:14
13| 05:19 | 06:05 | 06:56 | 07:47 08:28 (WEA 17-1) | 07:43 08:27 (WEA 17-3) | 08:29
| 21:47 | 21:00 | 19:51 | 18:41 24 08:52 (WEA 17-1) | 16:40 42 09:09 (WEA 17-2) | 16:14
14 | 05:20 | 06:06 | 06:58 | 07:49 08:28 (WEA 17-1) | 07:45 08:27 (WEA 17-3) | 08:30
| 21:46 | 20:58 | 19:49 | 18:38 24 08:52 (WEA 17-1) | 16:38 42 09:09 (WEA 17-2) | 16:14
15 | 05:22 | 06:08 | 07:00 | 07:51 08:29 (WEA 17-1) | 07:47 08:28 (WEA 17-3) | 08:31
| 21:45 | 20:56 | 19:46 | 18:36 23 08:52 (WEA 17-1) | 16:37 40  09:08 (WEA 17-2) | 16:14
16 | 05:23 | 06:10 | 07:01 | 07:53 08:29 (WEA 17-1) | 07:49 08:29 (WEA 17-3) | 08:32
| 21:44 | 20:54 | 19:44 | 18:34 22 08:51 (WEA 17-1) | 16:35 39  09:08 (WEA 17-2) | 16:14
17 | 05:24 | 06:11 | 07:03 | 07:54 08:30 (WEA 17-1) | 07:51 08:29 (WEA 17-3) | 08:33
| 21:43 | 20:52 | 19:42 | 18:32 20  08:50 (WEA 17-1) | 16:34 38 09:07 (WEA 17-2) | 16:14
18 | 05:25 | 06:13 | 07:05 | 07:56 08:31 (WEA 17-1) | 07:52 08:31 (WEA 17-3) | 08:33
| 21:42 | 20:50 | 19:39 | 18:30 18  08:49 (WEA 17-1) | 16:33 36 09:07 (WEA 17-2) | 16:14
19 | 05:27 | 06:15 | 07:06 | 07:58 08:31 (WEA 17-1) | 07:54 08:31 (WEA 17-3) | 08:34
| 21:41 | 20:48 | 19:37 | 18:27 15  08:46 (WEA 17-1) | 16:31 34 09:05 (WEA 17-2) | 16:14
20 | 05:28 | 06:16 | 07:08 | 08:00 08:34 (WEA 17-1) | 07:56 08:32 (WEA 17-3) | 08:35
| 21:40 | 20:46 | 19:34 | 18:25 10  08:44 (WEA 17-1) | 16:30 31  09:04 (WEA 17-2) | 16:15
21| 05:29 | 06:18 | 07:10 | 08:02 | 07:58 08:35 (WEA 17-3) | 08:36
| 21:38 | 20:43 | 19:32 | 18:23 | 16:29 22 09:02 (WEA 17-2) | 16:15
22 | 05:31 | 06:20 | 07:11 | 08:03 | 07:59 08:51 (WEA 17-2) | 08:36
| 21:37 | 20:41 | 19:30 | 18:21 | 16:28 9  09:00 (WEA 17-2) | 16:16
23| 05:32 | 06:21 | 07:13 | 08:05 | 08:01 | 08:37
| 21:36 | 20:39 | 19:27 | 18:19 | 16:26 | 16:16
24| 05:33 | 06:23 | 07:15 | 08:07 | 08:03 | 08:37
| 21:34 | 20:37 | 19:25 | 18:17 | 16:25 | 16:17
25| 05:35 | 06:25 | 07:16 | 08:09 | 08:04 | 08:37
| 21:33 | 20:35 | 19:23 | 18:15 | 16:24 | 16:17
26 | 05:36 | 06:26 | 07:18 | 08:11 | 08:06 | 08:38
| 21:31 | 20:33 | 19:20 | 18:13 | 16:23 | 16:18
27 | 05:38 | 06:28 | 07:20 | 08:12 09:47 (WEA 17-2) | 08:08 | 08:38
| 21:30 | 20:30 | 19:18 | 18:11 12 09:59 (WEA 17-2) | 16:22 | 16:19
28 | 05:39 | 06:30 | 07:21 | 07:14 08:44 (WEA 17-2) | 08:09 | 08:38
| 21:28 | 20:28 | 19:15 | 17:09 18 09:02 (WEA 17-2) | 16:21 | 16:19
29 | 05:41 | 06:31 | 07:23 | 07:16 08:42 (WEA 17-2) | 08:11 | 08:38
| 21:27 | 20:26 | 19:13 | 17:07 22 09:04 (WEA 17-2) | 16:20 | 16:20
30 | 05:42 | 06:33 | 07:25 | 07:18 08:41 (WEA 17-2) | 08:12 | 08:39
| 21:25 | 20:24 | 19:11 | 17:05 24 09:05 (WEA 17-2) | 16:20 | 16:21
31 | 05:44 | 06:35 | | 07:20 08:40 (WEA 17-2) | | 08:39
| 21:24 | 20:21 | | 17:03 26  09:06 (WEA 17-2) | | 16:22
Sonnenscheinstunden | 505 | 456 | 382 | 332 | 265 | 241

astr.max.mogl.Beschattung | | | | 396 | 809 |

2018

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

Tag im Monat Sonnenaufgang  (SS:MM)

Sonnenuntergang (SS:MM)

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

(WEA mit erstem Schatten)

Minuten mit Schatten (WEA mit letztem Schatten)
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Projekt:

LQ13955.2 Fiirstenau-Hollenstede 18

SHADOW - Kalender

Beschreibung:

gesellschaft mbH

Windenergie Hollenstede 18 Planungs-

Schattenwurf-Untersuchung zum
Genehmigungsverfahren fiir die Errichtung
von 4 Windenergieanlagen in Hollenstede

Lizenzierter Anwender:

ZECH Ingenieurgesellschaft mbH

Hessenweg 38
DE-49809 Lingen (Ems)
0049 591 800 1634

Thomas Wihard / wihard@zechgmbh.de

Berechnet:

18.12.2018 11:19/3.0.654

Berechnung: Windenergie Hollenstede 2018-12Schattenrezeptor: IP 02 - Welperort 4

Voraussetzungen fiir Berechnung des Schattenwurfs

Referenzjahr fiir Kalender
Die dargestellten Zeiten sind die astronomisch maximal mogliche 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

2018

|Januar |Februar | Mérz | April | Mai | Juni
1] 08:39 | 08:12 | 07:17 08:31 (WEA 17-2) | 07:06 | 05:59 | 05:12
| 16:23 | 17:12 | 18:04 31 09:02 (WEA 17-2) | 20:00 | 20:52 | 21:39
2] 08:39 | 08:10 | 07:15 08:32 (WEA 17-2) | 07:03 | 05:57 | 05:12
| 16:24 | 17:14 | 18:06 29  09:01 (WEA 17-2) | 20:02 | 20:54 | 21:40
3108:38 | 08:08 | 07:13 08:34 (WEA 17-2) | 07:01 | 05:56 | 05:11
| 16:25 | 17:15 | 18:08 26  09:00 (WEA 17-2) | 20:03 | 20:55 | 21:42
4| 08:38 | 08:07 | 07:11 08:34 (WEA 17-2) | 06:59 | 05:54 | 05:10
| 16:27 | 17:17 | 18:10 23 08:57 (WEA 17-2) | 20:05 | 20:57 | 21:43
5108:38 | 08:05 08:40 (WEA 17-3) | 07:09 08:36 (WEA 17-2) | 06:56 | 05:52 | 05:09
| 16:28 | 17:19 5  08:45 (WEA 17-3) | 18:12 19 08:55 (WEA 17-2) | 20:07 | 20:59 | 21:44
6 | 08:38 | 08:03 08:38 (WEA 17-3) | 07:06 08:40 (WEA 17-2) | 06:54 | 05:50 | 05:09
| 16:29 | 17:21 11 08:49 (WEA 17-3) | 18:14 12 08:52 (WEA 17-2) | 20:09 | 21:01 | 21:45
7 | 08:37 | 08:02 08:36 (WEA 17-3) | 07:04 | 06:52 | 05:48 | 05:08
| 16:30 | 17:23 15  08:51 (WEA 17-3) | 18:15 | 20:10 | 21:02 | 21:46
8 | 08:37 | 08:00 08:34 (WEA 17-3) | 07:02 07:34 (WEA 17-1) | 06:49 | 05:46 | 05:07
| 16:32 | 17:25 18  08:52 (WEA 17-3) | 18:17 8 07:42 (WEA 17-1) | 20:12 | 21:04 | 21:47
9 | 08:36 | 07:58 08:33 (WEA 17-3) | 06:59 07:31 (WEA 17-1) | 06:47 | 05:44 | 05:07
| 16:33 | 17:27 20  08:53 (WEA 17-3) | 18:19 14 07:45 (WEA 17-1) | 20:14 | 21:06 | 21:47
10 | 08:36 | 07:56 08:33 (WEA 17-3) | 06:57 07:29 (WEA 17-1) | 06:45 | 05:43 | 05:06
| 16:34 | 17:29 21 08:54 (WEA 17-3) | 18:21 17 07:46 (WEA 17-1) | 20:15 | 21:07 | 21:48
11 | 08:35 | 07:54 08:32 (WEA 17-3) | 06:55 07:27 (WEA 17-1) | 06:42 | 05:41 | 05:06
| 16:36 |17:31 23 08:55 (WEA 17-3) | 18:23 20 07:47 (WEA 17-1) | 20:17 | 21:09 | 21:49
12 | 08:35 | 07:53 08:32 (WEA 17-3) | 06:53 07:26 (WEA 17-1) | 06:40 | 05:39 | 05:06
| 16:37 | 17:33 25  08:57 (WEA 17-2) | 18:24 22 07:48 (WEA 17-1) | 20:19 | 21:10 | 21:50
13 | 08:34 | 07:51 08:32 (WEA 17-3) | 06:50 07:25 (WEA 17-1) | 06:38 | 05:37 | 05:05
| 16:39 | 17:34 27  08:59 (WEA 17-2) | 18:26 23 07:48 (WEA 17-1) | 20:21 | 21:12 | 21:50
14 | 08:33 | 07:49 08:32 (WEA 17-3) | 06:48 07:25 (WEA 17-1) | 06:36 | 05:36 | 05:05
| 16:40 | 17:36 29  09:01 (WEA 17-2) | 18:28 24 07:49 (WEA 17-1) | 20:22 | 21:14 | 21:51
15 | 08:32 | 07:47 08:32 (WEA 17-3) | 06:46 07:24 (WEA 17-1) | 06:33 | 05:34 | 05:05
| 16:42 | 17:38 30 09:02 (WEA 17-2) | 18:30 25  07:49 (WEA 17-1) | 20:24 | 21:15 | 21:52
16 | 08:32 | 07:45 08:32 (WEA 17-3) | 06:43 07:24 (WEA 17-1) | 06:31 | 05:33 | 05:05
| 16:43 | 17:40 32 09:04 (WEA 17-2) | 18:32 24  07:48 (WEA 17-1) | 20:26 | 21:17 | 21:52
17 | 08:31 | 07:43 08:33 (WEA 17-2) | 06:41 07:24 (WEA 17-1) | 06:29 | 05:31 | 05:04
| 16:45 | 17:42 32 09:05 (WEA 17-2) | 18:33 24  07:48 (WEA 17-1) | 20:28 | 21:18 | 21:53
18 | 08:30 | 07:41 08:33 (WEA 17-2) | 06:39 07:23 (WEA 17-1) | 06:27 | 05:30 | 05:04
| 16:47 | 17:44 32 09:05 (WEA 17-2) | 18:35 23 07:46 (WEA 17-1) | 20:29 | 21:20 | 21:53
19 | 08:29 | 07:39 08:31 (WEA 17-2) | 06:36 07:24 (WEA 17-1) | 06:25 | 05:28 | 05:04
| 16:48 | 17:46 34 09:05 (WEA 17-2) | 18:37 22 07:46 (WEA 17-1) | 20:31 | 21:22 | 21:54
20 | 08:28 | 07:37 08:31 (WEA 17-2) | 06:34 07:25 (WEA 17-1) | 06:22 | 05:27 | 05:04
| 16:50 | 17:48 35 09:06 (WEA 17-2) | 18:39 20  07:45 (WEA 17-1) | 20:33 | 21:23 | 21:54
21| 08:27 | 07:35 08:30 (WEA 17-2) | 06:32 07:26 (WEA 17-1) | 06:20 | 05:25 | 05:05
| 16:52 | 17:50 36  09:06 (WEA 17-2) | 18:40 17 07:43 (WEA 17-1) | 20:35 | 21:25 | 21:54
22| 08:25 | 07:33 08:30 (WEA 17-2) | 06:29 07:28 (WEA 17-1) | 06:18 | 05:24 | 05:05
| 16:54 | 17:51 36  09:06 (WEA 17-2) | 18:42 13 07:41 (WEA 17-1) | 20:36 | 21:26 | 21:54
23| 08:24 | 07:30 08:30 (WEA 17-2) | 06:27 07:32 (WEA 17-1) | 06:16 | 05:23 | 05:05
| 16:55 | 17:53 36 09:06 (WEA 17-2) | 18:44 5 07:37 (WEA 17-1) | 20:38 | 21:27 | 21:55
241 08:23 | 07:28 08:29 (WEA 17-2) | 06:24 | 06:14 | 05:21 | 05:05
| 16:57 | 17:55 36  09:05 (WEA 17-2) | 18:46 | 20:40 | 21:29 | 21:55
25| 08:22 | 07:26 08:30 (WEA 17-2) | 07:22 | 06:12 | 05:20 | 05:06
| 16:59 | 17:57 35  09:05 (WEA 17-2) | 19:48 | 20:42 | 21:30 | 21:55
26 | 08:20 | 07:24 08:30 (WEA 17-2) | 07:20 | 06:10 | 05:19 | 05:06
| 17:01 | 17:59 35  09:05 (WEA 17-2) | 19:49 | 20:43 | 21:32 | 21:55
27 | 08:19 | 07:22 08:31 (WEA 17-2) | 07:17 | 06:08 | 05:18 | 05:06
| 17:02 | 18:01 34 09:05 (WEA 17-2) | 19:51 | 20:45 | 21:33 | 21:55
28 | 08:18 | 07:20 08:31 (WEA 17-2) | 07:15 | 06:05 | 05:17 | 05:07
| 17:04 | 18:03 33 09:04 (WEA 17-2) | 19:53 | 20:47 | 21:34 | 21:55
29 | 08:16 | | 07:13 | 06:03 | 05:15 | 05:07
| 17:06 | | 19:55 | 20:49 | 21:36 | 21:55
30 | 08:15 | | 07:10 | 06:01 | 05:14 | 05:08
| 17:08 | | 19:56 | 20:50 | 21:37 | 21:54
31]08:13 | | 07:08 | | 05:13 |
| 17:10 | | 19:58 | | 21:38 |
Sonnenscheinstunden | 256 | 275 | 366 | 416 | 487 | 502
astr.max.mogl.Beschattung | | 670 | 441 | | |

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

Tag im Monat Sonnenaufgang  (SS:MM)

Sonnenuntergang (SS:MM)

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

(WEA mit erstem Schatten)

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

ZECH Ingenieurgesellschaft mbH
Hessenweg 38

DE-49809 Lingen (Ems)

0049 591 800 1634

Thomas Wihard / wihard@zechgmbh.de

Berechnet:

18.12.2018 11:19/3.0.654

Projekt:

LQ13955.2 Fiirstenau-Hollenstede 18

Beschreibung:
Windenergie Hollenstede 18 Planungs-
gesellschaft mbH

Schattenwurf-Untersuchung zum
Genehmigungsverfahren fiir die Errichtung
von 4 Windenergieanlagen in Hollenstede

SHADOW - Kalender

Berechnung: Windenergie Hollenstede 2018-12Schattenrezeptor: IP 02 - Welperort 4
Voraussetzungen fiir Berechnung des Schattenwurfs

Referenzjahr fiir Kalender 2018
Die dargestellten Zeiten sind die astronomisch maximal mogliche Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint taglich von Sonnenauf- bis -untergang

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

| Juli |August | September | Oktober | November | Dezember
1] 05:08 | 05:45 | 06:36 | 07:27 08:05 (WEA 17-1) | 07:21 08:02 (WEA 17-3) | 08:14
| 21:54 | 21:22 | 20:19 | 19:08 23 08:28 (WEA 17-1) | 17:01 22 08:24 (WEA 17-3) | 16:19
2 | 05:09 | 05:47 | 06:38 | 07:28 08:05 (WEA 17-1) | 07:23 08:02 (WEA 17-3) | 08:15
| 21:54 | 21:20 | 20:17 | 19:06 23 08:28 (WEA 17-1) | 16:59 22 08:24 (WEA 17-3) | 16:18
3] 05:10 | 05:49 | 06:40 | 07:30 08:05 (WEA 17-1) | 07:25 08:03 (WEA 17-3) | 08:17
| 21:53 | 21:19 | 20:14 | 19:04 21 08:26 (WEA 17-1) | 16:57 20  08:23 (WEA 17-3) | 16:17
4| 05:11 | 05:50 | 06:41 | 07:32 08:06 (WEA 17-1) | 07:27 08:04 (WEA 17-3) | 08:18
| 21:53 | 21:17 | 20:12 | 19:01 19  08:25 (WEA 17-1) | 16:55 18  08:22 (WEA 17-3) | 16:17
51]05:11 | 05:52 | 06:43 | 07:33 08:07 (WEA 17-1) | 07:29 08:06 (WEA 17-3) | 08:19
| 21:53 | 21:15 | 20:10 | 18:59 16 08:23 (WEA 17-1) | 16:53 15  08:21 (WEA 17-3) | 16:16
6 | 05:12 | 05:53 | 06:45 | 07:35 08:10 (WEA 17-1) | 07:31 08:08 (WEA 17-3) | 08:21
| 21:52 | 21:13 | 20:08 | 18:57 11 08:21 (WEA 17-1) | 16:52 11 08:19 (WEA 17-3) | 16:16
7] 05:13 | 05:55 | 06:46 | 07:37 | 07:33 08:11 (WEA 17-3) | 08:22
| 21:51 | 21:12 | 20:05 | 18:54 | 16:50 4 08:15 (WEA 17-3) | 16:15
8| 05:14 | 05:57 | 06:48 | 07:39 09:17 (WEA 17-2) | 07:34 | 08:23
| 21:51 | 21:10 | 20:03 | 18:52 8  09:25 (WEA 17-2) | 16:48 | 16:15
9 | 05:15 | 05:58 | 06:50 | 07:40 09:13 (WEA 17-2) | 07:36 | 08:25
| 21:50 | 21:08 | 20:01 | 18:50 16 09:29 (WEA 17-2) | 16:46 | 16:15
10 | 05:16 | 06:00 | 06:51 | 07:42 09:10 (WEA 17-2) | 07:38 | 08:26
| 21:49 | 21:06 | 19:58 | 18:48 21 09:31 (WEA 17-2) | 16:45 | 16:14
11 | 05:17 | 06:01 | 06:53 | 07:44 09:09 (WEA 17-2) | 07:40 | 08:27
| 21:49 | 21:04 | 19:56 | 18:45 24 09:33 (WEA 17-2) | 16:43 | 16:14
12| 05:18 | 06:03 | 06:55 | 07:46 09:06 (WEA 17-2) | 07:42 | 08:28
| 21:48 | 21:02 | 19:53 | 18:43 28  09:34 (WEA 17-2) | 16:41 | 16:14
13| 05:19 | 06:05 | 06:56 | 07:47 09:05 (WEA 17-2) | 07:43 | 08:29
| 21:47 | 21:00 | 19:51 | 18:41 30 09:35 (WEA 17-2) | 16:40 | 16:14
14 | 05:20 | 06:06 | 06:58 | 07:49 09:04 (WEA 17-2) | 07:45 | 08:30
| 21:46 | 20:58 | 19:49 | 18:38 32 09:36 (WEA 17-2) | 16:38 | 16:14
15 | 05:22 | 06:08 | 07:00 | 07:51 09:03 (WEA 17-2) | 07:47 | 08:31
| 21:45 | 20:56 | 19:46 | 18:36 33 09:36 (WEA 17-2) | 16:37 | 16:14
16 | 05:23 | 06:10 | 07:01 | 07:53 09:03 (WEA 17-2) | 07:49 | 08:32
| 21:44 | 20:54 | 19:44 | 18:34 34 09:37 (WEA 17-2) | 16:35 | 16:14
17 | 05:24 | 06:11 | 07:03 | 07:54 09:02 (WEA 17-2) | 07:51 | 08:33
| 21:43 | 20:52 | 19:42 | 18:32 35 09:37 (WEA 17-2) | 16:34 | 16:14
18 | 05:25 | 06:13 | 07:05 | 07:56 09:02 (WEA 17-2) | 07:52 | 08:33
| 21:42 | 20:50 | 19:39 | 18:30 36  09:38 (WEA 17-2) | 16:33 | 16:14
19 | 05:27 | 06:15 | 07:06 | 07:58 09:01 (WEA 17-2) | 07:54 | 08:34
| 21:41 | 20:48 | 19:37 | 18:27 36  09:37 (WEA 17-2) | 16:31 | 16:14
20 | 05:28 | 06:16 | 07:08 | 08:00 09:01 (WEA 17-2) | 07:56 | 08:35
| 21:40 | 20:46 | 19:34 | 18:25 36  09:37 (WEA 17-2) | 16:30 | 16:15
21| 05:29 | 06:18 | 07:10 | 08:01 09:01 (WEA 17-2) | 07:58 | 08:36
| 21:38 | 20:43 | 19:32 | 18:23 35 09:36 (WEA 17-2) | 16:29 | 16:15
22 | 05:31 | 06:20 | 07:11 08:14 (WEA 17-1) | 08:03 09:01 (WEA 17-2) | 07:59 | 08:36
| 21:37 | 20:41 | 19:30 11 08:25 (WEA 17-1) | 18:21 35 09:36 (WEA 17-2) | 16:28 | 16:16
23| 05:32 | 06:21 | 07:13 08:11 (WEA 17-1) | 08:05 09:01 (WEA 17-2) | 08:01 | 08:37
| 21:36 | 20:39 | 19:27 16 08:27 (WEA 17-1) | 18:19 35 09:36 (WEA 17-2) | 16:26 | 16:16
24| 05:33 | 06:23 | 07:15 08:09 (WEA 17-1) | 08:07 09:02 (WEA 17-2) | 08:03 | 08:37
| 21:34 | 20:37 | 19:25 19  08:28 (WEA 17-1) | 18:17 33 09:35 (WEA 17-2) | 16:25 | 16:17
25| 05:35 | 06:25 | 07:16 08:08 (WEA 17-1) | 08:09 09:02 (WEA 17-2) | 08:04 | 08:37
| 21:33 | 20:35 | 19:23 21 08:29 (WEA 17-1) | 18:15 33 09:35 (WEA 17-2) | 16:24 | 16:17
26 | 05:36 | 06:26 | 07:18 08:06 (WEA 17-1) | 08:11 09:02 (WEA 17-3) | 08:06 | 08:38
| 21:31 | 20:33 | 19:20 23 08:29 (WEA 17-1) | 18:13 32 09:34 (WEA 17-2) | 16:23 | 16:18
27 | 05:38 | 06:28 | 07:20 08:06 (WEA 17-1) | 08:12 09:02 (WEA 17-3) | 08:08 | 08:38
| 21:30 | 20:30 | 19:18 23 08:29 (WEA 17-1) | 18:11 31  09:33 (WEA 17-2) | 16:22 | 16:19
28 | 05:39 | 06:30 | 07:21 08:05 (WEA 17-1) | 07:14 08:01 (WEA 17-3) | 08:09 | 08:38
| 21:28 | 20:28 | 19:15 25  08:30 (WEA 17-1) | 17:09 31  08:32 (WEA 17-2) | 16:21 | 16:19
29 | 05:41 | 06:31 | 07:23 08:04 (WEA 17-1) | 07:16 08:01 (WEA 17-3) | 08:11 | 08:38
| 21:27 | 20:26 | 19:13 25  08:29 (WEA 17-1) | 17:07 29  08:30 (WEA 17-2) | 16:20 | 16:20
30 | 05:42 | 06:33 | 07:25 08:04 (WEA 17-1) | 07:18 08:01 (WEA 17-3) | 08:12 | 08:39
| 21:25 | 20:24 | 19:11 25  08:29 (WEA 17-1) | 17:05 28  08:29 (WEA 17-2) | 16:20 | 16:21
31| 05:44 | 06:35 | | 07:20 08:01 (WEA 17-3) | | 08:39
| 21:24 | 20:21 | | 17:03 25  08:26 (WEA 17-2) | | 16:22
Sonnenscheinstunden | 505 | 456 | 382 | 332 | 265 | 241

astr.max.mogl.Beschattung | | | 188 | 829 | 112 |

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

Tag im Monat

Sonnenaufgang

(SS:MM)

Sonnenuntergang (SS:MM)

Minuten mit Schatten

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

LQ13955.2 Fiirstenau-Hollenstede 18

SHADOW - Kalender

Beschreibung:

gesellschaft mbH

Windenergie Hollenstede 18 Planungs-

Schattenwurf-Untersuchung zum
Genehmigungsverfahren fiir die Errichtung
von 4 Windenergieanlagen in Hollenstede

Lizenzierter Anwender:

ZECH Ingenieurgesellschaft mbH

Hessenweg 38
DE-49809 Lingen (Ems)
0049 591 800 1634

Thomas Wihard / wihard@zechgmbh.de

Berechnet:

18.12.2018 11:19/3.0.654

Berechnung: Windenergie Hollenstede 2018-12Schattenrezeptor: IP 03 - Welperort 7

Voraussetzungen fiir Berechnung des Schattenwurfs

Referenzjahr fiir Kalender
Die dargestellten Zeiten sind die astronomisch maximal mogliche 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

2018

|Januar |Februar | Mérz | April | Mai | Juni
1] 08:39 | 08:12 | 07:17 08:37 (WEA 17-2) | 07:06 | 05:59 | 05:12
| 16:23 | 17:12 | 18:04 30 09:07 (WEA 17-2) | 20:00 | 20:52 | 21:39
2] 08:39 | 08:10 | 07:15 08:39 (WEA 17-2) | 07:03 | 05:57 | 05:12
| 16:24 | 17:14 | 18:06 27  09:06 (WEA 17-2) | 20:02 | 20:54 | 21:40
3108:38 | 08:08 | 07:13 08:40 (WEA 17-2) | 07:01 | 05:56 | 05:11
| 16:25 | 17:15 | 18:08 24 09:04 (WEA 17-2) | 20:03 | 20:55 | 21:42
4| 08:38 | 08:07 08:41 (WEA 17-3) | 07:11 08:42 (WEA 17-2) | 06:59 | 05:54 | 05:10
| 16:27 | 17:17 10  08:51 (WEA 17-3) | 18:10 19 09:01 (WEA 17-2) | 20:05 | 20:57 | 21:43
5108:38 | 08:05 08:39 (WEA 17-3) | 07:09 08:45 (WEA 17-2) | 06:56 | 05:52 | 05:09
| 16:28 | 17:19 14 08:53 (WEA 17-3) | 18:12 13 08:58 (WEA 17-2) | 20:07 | 20:59 | 21:44
6 | 08:38 | 08:03 08:38 (WEA 17-3) | 07:06 | 06:54 | 05:50 | 05:09
| 16:29 | 17:21 17 08:55 (WEA 17-3) | 18:14 | 20:09 | 21:01 | 21:45
7 | 08:37 | 08:02 08:37 (WEA 17-3) | 07:04 07:38 (WEA 17-1) | 06:52 | 05:48 | 05:08
| 16:30 | 17:23 19  08:56 (WEA 17-3) | 18:15 4  07:42 (WEA 17-1) | 20:10 | 21:02 | 21:46
8| 08:37 | 08:00 08:36 (WEA 17-3) | 07:02 07:34 (WEA 17-1) | 06:49 | 05:46 | 05:07
| 16:32 | 17:25 21 08:57 (WEA 17-3) | 18:17 13 07:47 (WEA 17-1) | 20:12 | 21:04 | 21:47
9 | 08:36 | 07:58 08:36 (WEA 17-3) | 06:59 07:32 (WEA 17-1) | 06:47 | 05:44 | 05:07
| 16:33 | 17:27 23 08:59 (WEA 17-2) | 18:19 17 07:49 (WEA 17-1) | 20:14 | 21:06 | 21:47
10 | 08:36 | 07:56 08:35 (WEA 17-3) | 06:57 07:30 (WEA 17-1) | 06:45 | 05:43 | 05:06
| 16:34 | 17:29 28  09:03 (WEA 17-2) | 18:21 19  07:49 (WEA 17-1) | 20:15 | 21:07 | 21:48
11 | 08:35 | 07:54 08:35 (WEA 17-3) | 06:55 07:29 (WEA 17-1) | 06:42 | 05:41 | 05:06
| 16:36 |17:31 30 09:05 (WEA 17-2) | 18:23 21 07:50 (WEA 17-1) | 20:17 | 21:09 | 21:49
12 | 08:35 | 07:53 08:35 (WEA 17-3) | 06:53 07:28 (WEA 17-1) | 06:40 | 05:39 | 05:06
| 16:37 | 17:33 32 09:07 (WEA 17-2) | 18:24 23 07:51 (WEA 17-1) | 20:19 | 21:10 | 21:50
13 | 08:34 | 07:51 08:35 (WEA 17-3) | 06:50 07:27 (WEA 17-1) | 06:38 | 05:37 | 05:05
| 16:39 | 17:34 33 09:08 (WEA 17-2) | 18:26 24 07:51 (WEA 17-1) | 20:21 | 21:12 | 21:50
14 | 08:33 | 07:49 08:35 (WEA 17-3) | 06:48 07:26 (WEA 17-1) | 06:36 | 05:36 | 05:05
| 16:40 | 17:36 34 09:09 (WEA 17-2) | 18:28 25  07:51 (WEA 17-1) | 20:22 | 21:14 | 21:51
15 | 08:32 | 07:47 08:35 (WEA 17-3) | 06:46 07:26 (WEA 17-1) | 06:33 | 05:34 | 05:05
| 16:42 | 17:38 35 09:10 (WEA 17-2) | 18:30 25  07:51 (WEA 17-1) | 20:24 | 21:15 | 21:52
16 | 08:32 | 07:45 08:36 (WEA 17-3) | 06:43 07:26 (WEA 17-1) | 06:31 | 05:33 | 05:05
| 16:43 | 17:40 35 09:11 (WEA 17-2) | 18:32 24 07:50 (WEA 17-1) | 20:26 | 21:17 | 21:52
17 | 08:31 | 07:43 08:37 (WEA 17-2) | 06:41 07:26 (WEA 17-1) | 06:29 | 05:31 | 05:04
| 16:45 | 17:42 35 09:12 (WEA 17-2) | 18:33 24 07:50 (WEA 17-1) | 20:28 | 21:18 | 21:53
18 | 08:30 | 07:41 08:37 (WEA 17-2) | 06:39 07:26 (WEA 17-1) | 06:27 | 05:30 | 05:04
| 16:47 | 17:44 35 09:12 (WEA 17-2) | 18:35 23 07:49 (WEA 17-1) | 20:29 | 21:20 | 21:53
19 | 08:29 | 07:39 08:35 (WEA 17-2) | 06:36 07:26 (WEA 17-1) | 06:25 | 05:28 | 05:04
| 16:48 | 17:46 37  09:12 (WEA 17-2) | 18:37 22 07:48 (WEA 17-1) | 20:31 | 21:22 | 21:54
20 | 08:28 | 07:37 08:35 (WEA 17-2) | 06:34 07:28 (WEA 17-1) | 06:22 | 05:27 | 05:04
| 16:50 | 17:48 37 09:12 (WEA 17-2) | 18:39 19  07:47 (WEA 17-1) | 20:33 | 21:23 | 21:54
21| 08:27 | 07:35 08:35 (WEA 17-2) | 06:32 07:28 (WEA 17-1) | 06:20 | 05:25 | 05:05
| 16:52 | 17:50 37 09:12 (WEA 17-2) | 18:40 16 07:44 (WEA 17-1) | 20:35 | 21:25 | 21:54
22| 08:25 | 07:33 08:35 (WEA 17-2) | 06:29 07:31 (WEA 17-1) | 06:18 | 05:24 | 05:05
| 16:54 | 17:51 37 09:12 (WEA 17-2) | 18:42 11 07:42 (WEA 17-1) | 20:36 | 21:26 | 21:54
23| 08:24 | 07:30 08:35 (WEA 17-2) | 06:27 | 06:16 | 05:23 | 05:05
| 16:55 | 17:53 37 09:12 (WEA 17-2) | 18:44 | 20:38 | 21:27 | 21:55
241 08:23 | 07:28 08:35 (WEA 17-2) | 06:24 | 06:14 | 05:21 | 05:05
| 16:57 | 17:55 36 09:11 (WEA 17-2) | 18:46 | 20:40 | 21:29 | 21:55
25| 08:22 | 07:26 08:35 (WEA 17-2) | 07:22 | 06:12 | 05:20 | 05:06
| 16:59 | 17:57 36 09:11 (WEA 17-2) | 19:48 | 20:42 | 21:30 | 21:55
26 | 08:20 | 07:24 08:36 (WEA 17-2) | 07:20 | 06:10 | 05:19 | 05:06
| 17:01 | 17:59 34 09:10 (WEA 17-2) | 19:49 | 20:43 | 21:32 | 21:55
27 | 08:19 | 07:22 08:36 (WEA 17-2) | 07:17 | 06:08 | 05:18 | 05:06
| 17:02 | 18:01 34 09:10 (WEA 17-2) | 19:51 | 20:45 | 21:33 | 21:55
28 | 08:18 | 07:20 08:37 (WEA 17-2) | 07:15 | 06:05 | 05:17 | 05:07
| 17:04 | 18:03 32 09:09 (WEA 17-2) | 19:53 | 20:47 | 21:34 | 21:55
29 | 08:16 | | 07:13 | 06:03 | 05:15 | 05:07
| 17:06 | | 19:55 | 20:49 | 21:36 | 21:55
30 | 08:15 | | 07:10 | 06:01 | 05:14 | 05:08
| 17:08 | | 19:56 | 20:50 | 21:37 | 21:54
31]08:13 | | 07:08 | | 05:13 |
| 17:10 | | 19:58 | | 21:38 |
Sonnenscheinstunden | 256 | 275 | 366 | 416 | 487 | 502
astr.max.mogl.Beschattung | | 758 | 423 | | |

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

Tag im Monat Sonnenaufgang  (SS:MM)

Sonnenuntergang (SS:MM)

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

(WEA mit erstem Schatten)

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

ZECH Ingenieurgesellschaft mbH
Hessenweg 38

DE-49809 Lingen (Ems)

0049 591 800 1634

Thomas Wihard / wihard@zechgmbh.de

Berechnet:

18.12.2018 11:19/3.0.654

Projekt:

LQ13955.2 Fiirstenau-Hollenstede 18

Beschreibung:
Windenergie Hollenstede 18 Planungs-
gesellschaft mbH

Schattenwurf-Untersuchung zum
Genehmigungsverfahren fiir die Errichtung
von 4 Windenergieanlagen in Hollenstede

SHADOW - Kalender

Berechnung: Windenergie Hollenstede 2018-12Schattenrezeptor: IP 03 - Welperort 7
Voraussetzungen fiir Berechnung des Schattenwurfs

Referenzjahr fiir Kalender 2018
Die dargestellten Zeiten sind die astronomisch maximal mogliche Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint taglich von Sonnenauf- bis -untergang

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

| Juli |August | September | Oktober | November | Dezember
1] 05:08 | 05:45 | 06:36 | 07:27 08:06 (WEA 17-1) | 07:21 08:05 (WEA 17-3) | 08:14
| 21:54 | 21:22 | 20:19 | 19:08 25  08:31 (WEA 17-1) | 17:01 29  08:34 (WEA 17-2) | 16:19
2 | 05:09 | 05:47 | 06:38 | 07:28 08:07 (WEA 17-1) | 07:23 08:05 (WEA 17-3) | 08:15
| 21:54 | 21:20 | 20:17 | 19:06 23 08:30 (WEA 17-1) | 16:59 27  08:32 (WEA 17-2) | 16:18
3] 05:10 | 05:49 | 06:40 | 07:30 08:06 (WEA 17-1) | 07:25 08:05 (WEA 17-3) | 08:17
| 21:53 | 21:19 | 20:14 | 19:04 23 08:29 (WEA 17-1) | 16:57 23 08:28 (WEA 17-2) | 16:17
4| 05:11 | 05:50 | 06:41 | 07:32 08:07 (WEA 17-1) | 07:27 08:06 (WEA 17-3) | 08:18
| 21:53 | 21:17 | 20:12 | 19:01 21 08:28 (WEA 17-1) | 16:55 21 08:27 (WEA 17-3) | 16:17
51]05:11 | 05:52 | 06:43 | 07:33 08:08 (WEA 17-1) | 07:29 08:07 (WEA 17-3) | 08:19
| 21:53 | 21:15 | 20:10 | 18:59 18  08:26 (WEA 17-1) | 16:53 19 08:26 (WEA 17-3) | 16:16
6 | 05:12 | 05:53 | 06:45 | 07:35 08:10 (WEA 17-1) | 07:31 08:08 (WEA 17-3) | 08:21
| 21:52 | 21:13 | 20:08 | 18:57 15 08:25 (WEA 17-1) | 16:52 17 08:25 (WEA 17-3) | 16:16
7] 05:13 | 05:55 | 06:46 | 07:37 08:12 (WEA 17-1) | 07:33 08:10 (WEA 17-3) | 08:22
| 21:51 | 21:12 | 20:05 | 18:54 9  08:21 (WEA 17-1) | 16:50 13 08:23 (WEA 17-3) | 16:15
8| 05:14 | 05:57 | 06:48 | 07:39 | 07:34 08:12 (WEA 17-3) | 08:23
| 21:51 | 21:10 | 20:03 | 18:52 | 16:48 9  08:21 (WEA 17-3) | 16:15
9 | 05:15 | 05:58 | 06:50 | 07:40 09:23 (WEA 17-2) | 07:36 | 08:25
| 21:50 | 21:08 | 20:00 | 18:50 7 09:30 (WEA 17-2) | 16:46 | 16:15
10 | 05:16 | 06:00 | 06:51 | 07:42 09:18 (WEA 17-2) | 07:38 | 08:26
| 21:49 | 21:06 | 19:58 | 18:48 16 09:34 (WEA 17-2) | 16:45 | 16:14
11 | 05:17 | 06:01 | 06:53 | 07:44 09:16 (WEA 17-2) | 07:40 | 08:27
| 21:49 | 21:04 | 19:56 | 18:45 21 09:37 (WEA 17-2) | 16:43 | 16:14
12| 05:18 | 06:03 | 06:55 | 07:46 09:13 (WEA 17-2) | 07:42 | 08:28
| 21:48 | 21:02 | 19:53 | 18:43 25  09:38 (WEA 17-2) | 16:41 | 16:14
13 | 05:19 | 06:05 | 06:56 | 07:47 09:11 (WEA 17-2) | 07:43 | 08:29
| 21:47 | 21:00 | 19:51 | 18:41 28  09:39 (WEA 17-2) | 16:40 | 16:14
14 | 05:20 | 06:06 | 06:58 | 07:49 09:10 (WEA 17-2) | 07:45 | 08:30
| 21:46 | 20:58 | 19:49 | 18:38 30 09:40 (WEA 17-2) | 16:38 | 16:14
15 | 05:22 | 06:08 | 07:00 | 07:51 09:09 (WEA 17-2) | 07:47 | 08:31
| 21:45 | 20:56 | 19:46 | 18:36 32 09:41 (WEA 17-2) | 16:37 | 16:14
16 | 05:23 | 06:10 | 07:01 | 07:53 09:08 (WEA 17-2) | 07:49 | 08:32
| 21:44 | 20:54 | 19:44 | 18:34 34 09:42 (WEA 17-2) | 16:35 | 16:14
17 | 05:24 | 06:11 | 07:03 | 07:54 09:08 (WEA 17-2) | 07:51 | 08:33
| 21:43 | 20:52 | 19:42 | 18:32 35  09:43 (WEA 17-2) | 16:34 | 16:14
18 | 05:25 | 06:13 | 07:05 | 07:56 09:07 (WEA 17-2) | 07:52 | 08:33
| 21:42 | 20:50 | 19:39 | 18:30 36  09:43 (WEA 17-2) | 16:33 | 16:14
19 | 05:27 | 06:15 | 07:06 | 07:58 09:06 (WEA 17-2) | 07:54 | 08:34
| 21:41 | 20:48 | 19:37 | 18:27 36  09:42 (WEA 17-2) | 16:31 | 16:14
20 | 05:28 | 06:16 | 07:08 | 08:00 09:06 (WEA 17-2) | 07:56 | 08:35
| 21:40 | 20:46 | 19:34 | 18:25 37  09:43 (WEA 17-2) | 16:30 | 16:15
21| 05:29 | 06:18 | 07:10 | 08:01 09:05 (WEA 17-2) | 07:58 | 08:36
| 21:38 | 20:43 | 19:32 | 18:23 38  09:43 (WEA 17-2) | 16:29 | 16:15
22| 05:31 | 06:20 | 07:11 08:17 (WEA 17-1) | 08:03 09:05 (WEA 17-2) | 07:59 | 08:36
| 21:37 | 20:41 | 19:30 9 08:26 (WEA 17-1) | 18:21 37  09:42 (WEA 17-2) | 16:28 | 16:16
23| 05:32 | 06:21 | 07:13 08:13 (WEA 17-1) | 08:05 09:06 (WEA 17-2) | 08:01 | 08:37
| 21:36 | 20:39 | 19:27 15  08:28 (WEA 17-1) | 18:19 36  09:42 (WEA 17-2) | 16:26 | 16:16
24| 05:33 | 06:23 | 07:15 08:12 (WEA 17-1) | 08:07 09:06 (WEA 17-2) | 08:03 | 08:37
| 21:34 | 20:37 | 19:25 18  08:30 (WEA 17-1) | 18:17 36  09:42 (WEA 17-2) | 16:25 | 16:17
25| 05:35 | 06:25 | 07:16 08:10 (WEA 17-1) | 08:09 09:06 (WEA 17-2) | 08:04 | 08:37
| 21:33 | 20:35 | 19:23 21  08:31 (WEA 17-1) | 18:15 35 09:41 (WEA 17-2) | 16:24 | 16:17
26 | 05:36 | 06:26 | 07:18 08:08 (WEA 17-1) | 08:11 09:06 (WEA 17-3) | 08:06 | 08:38
| 21:31 | 20:33 | 19:20 23 08:31 (WEA 17-1) | 18:13 35 09:41 (WEA 17-2) | 16:23 | 16:18
27 | 05:38 | 06:28 | 07:20 08:08 (WEA 17-1) | 08:12 09:05 (WEA 17-3) | 08:08 | 08:38
| 21:30 | 20:30 | 19:18 24  08:32 (WEA 17-1) | 18:11 35  09:40 (WEA 17-2) | 16:22 | 16:19
28 | 05:39 | 06:30 | 07:21 08:07 (WEA 17-1) | 07:14 08:05 (WEA 17-3) | 08:09 | 08:38
| 21:28 | 20:28 | 19:15 25  08:32 (WEA 17-1) | 17:09 34  08:39 (WEA 17-2) | 16:21 | 16:19
29 | 05:41 | 06:31 | 07:23 08:06 (WEA 17-1) | 07:16 08:04 (WEA 17-3) | 08:11 | 08:38
| 21:27 | 20:26 | 19:13 25  08:31 (WEA 17-1) | 17:07 34 08:38 (WEA 17-2) | 16:20 | 16:20
30 | 05:42 | 06:33 | 07:25 08:06 (WEA 17-1) | 07:18 08:04 (WEA 17-3) | 08:12 | 08:39
| 21:25 | 20:24 | 19:11 25  08:31 (WEA 17-1) | 17:05 33  08:37 (WEA 17-2) | 16:20 | 16:21
31| 05:44 | 06:35 | | 07:20 08:04 (WEA 17-3) | | 08:39
| 21:24 | 20:21 | | 17:03 32 08:36 (WEA 17-2) | | 16:22
Sonnenscheinstunden | 505 | 456 | 382 | 332 | 265 | 241

astr.max.mogl.Beschattung | | | 185 | 856 | 158 |

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

Tag im Monat

Sonnenaufgang

(SS:MM)

Sonnenuntergang (SS:MM)

Minuten mit Schatten

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

LQ13955.2 Fiirstenau-Hollenstede 18

SHADOW - Kalender

Beschreibung:

gesellschaft mbH

Windenergie Hollenstede 18 Planungs-

Schattenwurf-Untersuchung zum
Genehmigungsverfahren fiir die Errichtung
von 4 Windenergieanlagen in Hollenstede

Lizenzierter Anwender:
ZECH Ingenieurgesellschaft mbH
Hessenweg 38
DE-49809 Lingen (Ems)
0049 591 800 1634
Thomas Wihard / wihard@zechgmbh.de

Berechnet:

18.12.2018 11:19/3.0.654

Berechnung: Windenergie Hollenstede 2018-12Schattenrezeptor: IP 04 - Welperort 7

Voraussetzungen fiir Berechnung des Schattenwurfs

Referenzjahr fiir Kalender
Die dargestellten Zeiten sind die astronomisch maximal mogliche 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

2018

|Januar |Februar | Mérz | April | Mai | Juni

1] 08:39 | 08:12 | 07:17 08:26 (WEA 17-2) | 07:06 08:11 (WEA 17-1) | 05:59 | 05:12

| 16:23 | 17:12 | 18:04 45  09:11 (WEA 17-2) | 20:00 16 08:27 (WEA 17-1) | 20:52 | 21:39

2] 08:39 | 08:10 | 07:15 08:25 (WEA 17-2) | 07:03 08:14 (WEA 17-1) | 05:57 | 05:12

| 16:24 | 17:14 | 18:06 47  09:12 (WEA 17-2) | 20:02 10 08:24 (WEA 17-1) | 20:54 | 21:40

3108:38 | 08:08 | 07:13 08:25 (WEA 17-2) | 07:01 | 05:56 | 05:11

| 16:25 | 17:15 | 18:08 47  09:12 (WEA 17-2) | 20:03 | 20:55 | 21:41

4| 08:38 | 08:07 | 07:11 08:24 (WEA 17-2) | 06:59 | 05:54 | 05:10

| 16:27 | 17:17 | 18:10 47 09:11 (WEA 17-2) | 20:05 | 20:57 | 21:43

5108:38 | 08:05 | 07:09 08:25 (WEA 17-2) | 06:56 | 05:52 | 05:09

| 16:28 | 17:19 | 18:12 46  09:11 (WEA 17-2) | 20:07 | 20:59 | 21:44

6 | 08:38 | 08:03 | 07:06 08:25 (WEA 17-2) | 06:54 | 05:50 | 05:09

| 16:29 | 17:21 | 18:14 46  09:11 (WEA 17-2) | 20:08 | 21:00 | 21:45

7| 08:37 | 08:02 | 07:04 08:24 (WEA 17-2) | 06:52 | 05:48 | 05:08

| 16:30 | 17:23 | 18:15 46  09:10 (WEA 17-2) | 20:10 | 21:02 | 21:46

8| 08:37 | 08:00 08:39 (WEA 17-3) | 07:02 08:25 (WEA 17-2) | 06:49 | 05:46 | 05:07

| 16:32 | 17:25 8  08:47 (WEA 17-3) | 18:17 44 09:09 (WEA 17-2) | 20:12 | 21:04 | 21:47

9 | 08:36 | 07:58 08:36 (WEA 17-3) | 06:59 08:25 (WEA 17-2) | 06:47 | 05:44 | 05:07

| 16:33 | 17:27 14 08:50 (WEA 17-3) | 18:19 44 09:09 (WEA 17-2) | 20:14 | 21:06 | 21:47

10 | 08:36 | 07:56 08:34 (WEA 17-3) | 06:57 08:25 (WEA 17-2) | 06:45 | 05:43 | 05:06

| 16:34 | 17:29 18  08:52 (WEA 17-3) | 18:21 42 09:07 (WEA 17-2) | 20:15 | 21:07 | 21:48

11 | 08:35 | 07:54 08:33 (WEA 17-3) | 06:55 08:26 (WEA 17-2) | 06:42 | 05:41 | 05:06

| 16:36 |17:31 21 08:54 (WEA 17-3) | 18:23 40 09:06 (WEA 17-2) | 20:17 | 21:09 | 21:49

12 | 08:35 | 07:53 08:32 (WEA 17-3) | 06:53 08:27 (WEA 17-2) | 06:40 | 05:39 | 05:06

| 16:37 |17:33 23 08:55 (WEA 17-3) | 18:24 38  09:05 (WEA 17-2) | 20:19 | 21:10 | 21:50

13 | 08:34 | 07:51 08:31 (WEA 17-3) | 06:50 08:27 (WEA 17-2) | 06:38 | 05:37 | 05:05

| 16:39 | 17:34 25  08:56 (WEA 17-3) | 18:26 36  09:03 (WEA 17-2) | 20:21 | 21:12 | 21:50

14 | 08:33 | 07:49 08:31 (WEA 17-3) | 06:48 08:28 (WEA 17-2) | 06:36 | 05:36 | 05:05

| 16:40 | 17:36 25  08:56 (WEA 17-3) | 18:28 34 09:02 (WEA 17-2) | 20:22 | 21:14 | 21:51

15 | 08:32 | 07:47 08:30 (WEA 17-3) | 06:46 08:30 (WEA 17-2) | 06:33 | 05:34 | 05:05

| 16:42 | 17:38 27  08:57 (WEA 17-3) | 18:30 30 09:00 (WEA 17-2) | 20:24 | 21:15 | 21:52

16 | 08:32 | 07:45 08:30 (WEA 17-3) | 06:43 07:19 (WEA 17-1) | 06:31 | 05:33 | 05:05

| 16:43 | 17:40 27  08:57 (WEA 17-3) | 18:32 37  08:57 (WEA 17-2) | 20:26 | 21:17 | 21:52

17 | 08:31 | 07:43 08:30 (WEA 17-3) | 06:41 07:17 (WEA 17-1) | 06:29 | 05:31 | 05:04

| 16:45 | 17:42 28  08:58 (WEA 17-3) | 18:33 36  08:54 (WEA 17-2) | 20:28 | 21:18 | 21:53

18 | 08:30 | 07:41 08:30 (WEA 17-3) | 06:39 07:14 (WEA 17-1) | 06:27 | 05:30 | 05:04

| 16:47 | 17:44 31 09:01 (WEA 17-2) | 18:35 32 08:49 (WEA 17-2) | 20:29 | 21:20 | 21:53

19 | 08:29 | 07:39 08:29 (WEA 17-3) | 06:36 07:12 (WEA 17-1) | 06:25 | 05:28 | 05:04

| 16:48 | 17:46 33 09:02 (WEA 17-2) | 18:37 23 07:35 (WEA 17-1) | 20:31 | 21:22 | 21:54

20 | 08:28 | 07:37 08:29 (WEA 17-3) | 06:34 07:11 (WEA 17-1) | 06:22 | 05:27 | 05:04

| 16:50 | 17:48 35 09:04 (WEA 17-2) | 18:39 25 07:36 (WEA 17-1) | 20:33 | 21:23 | 21:54

21| 08:27 | 07:35 08:30 (WEA 17-3) | 06:32 07:10 (WEA 17-1) | 06:20 | 05:25 | 05:05

| 16:52 | 17:50 36  09:06 (WEA 17-2) | 18:40 26  07:36 (WEA 17-1) | 20:35 | 21:25 | 21:54

22| 08:25 | 07:33 08:31 (WEA 17-3) | 06:29 07:09 (WEA 17-1) | 06:18 | 05:24 | 05:05

| 16:53 | 17:51 37  09:08 (WEA 17-2) | 18:42 28  07:37 (WEA 17-1) | 20:36 | 21:26 | 21:54

23| 08:24 | 07:30 08:31 (WEA 17-2) | 06:27 07:09 (WEA 17-1) | 06:16 | 05:23 | 05:05

| 16:55 | 17:53 38 09:09 (WEA 17-2) | 18:44 28  07:37 (WEA 17-1) | 20:38 | 21:27 | 21:55

241 08:23 | 07:28 08:29 (WEA 17-2) | 06:24 07:08 (WEA 17-1) | 06:14 | 05:21 | 05:05

| 16:57 | 17:55 40  09:09 (WEA 17-2) | 18:46 28  07:36 (WEA 17-1) | 20:40 | 21:29 | 21:55

25| 08:22 | 07:26 08:28 (WEA 17-2) | 07:22 08:08 (WEA 17-1) | 06:12 | 05:20 | 05:06

| 16:59 | 17:57 42 09:10 (WEA 17-2) | 19:48 29  08:37 (WEA 17-1) | 20:42 | 21:30 | 21:55

26 | 08:20 | 07:24 08:28 (WEA 17-2) | 07:20 08:08 (WEA 17-1) | 06:10 | 05:19 | 05:06

| 17:01 | 17:59 43 09:11 (WEA 17-2) | 19:49 28  08:36 (WEA 17-1) | 20:43 | 21:32 | 21:55

27 | 08:19 | 07:22 08:27 (WEA 17-2) | 07:17 08:07 (WEA 17-1) | 06:08 | 05:18 | 05:06

| 17:02 | 18:01 44 09:11 (WEA 17-2) | 19:51 28  08:35 (WEA 17-1) | 20:45 | 21:33 | 21:55

28 | 08:18 | 07:20 08:26 (WEA 17-2) | 07:15 08:08 (WEA 17-1) | 06:05 | 05:17 | 05:07

| 17:04 | 18:03 45  09:11 (WEA 17-2) | 19:53 26  08:34 (WEA 17-1) | 20:47 | 21:34 | 21:55

29 | 08:16 | | 07:13 08:08 (WEA 17-1) | 06:03 | 05:15 | 05:07

| 17:06 | | 19:55 25  08:33 (WEA 17-1) | 20:49 | 21:36 | 21:55

30 | 08:15 | | 07:10 08:09 (WEA 17-1) | 06:01 | 05:14 | 05:08

| 17:08 | | 19:56 23 08:32 (WEA 17-1) | 20:50 | 21:37 | 21:54
31]08:13 | | 07:08 08:10 (WEA 17-1) | | 05:13 |
| 17:10 | | 19:58 20  08:30 (WEA 17-1) | | 21:38 |

Sonnenscheinstunden | 256 | 275 | 366 | 416 | 487 | 502
astr.max.mogl.Beschattung | | 640 | 1074 | 26 | |

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

Tag im Monat Sonnenaufgang  (SS:MM)

Sonnenuntergang (SS:MM)

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

(WEA mit erstem Schatten)

Minuten mit Schatten (WEA mit letztem Schatten)

18.12.2018 11:43208/3 V3 ndPRO .

Anlage 8
Seite 7 von 107
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Lizenzierter Anwender:

ZECH Ingenieurgesellschaft mbH
Hessenweg 38

DE-49809 Lingen (Ems)

0049 591 800 1634

Thomas Wihard / wihard@zechgmbh.de

Berechnet:

18.12.2018 11:19/3.0.654

Projekt:

LQ13955.2 Fiirstenau-Hollenstede 18

Beschreibung:
Windenergie Hollenstede 18 Planungs-
gesellschaft mbH

Schattenwurf-Untersuchung zum
Genehmigungsverfahren fiir die Errichtung
von 4 Windenergieanlagen in Hollenstede

SHADOW - Kalender

Berechnung: Windenergie Hollenstede 2018-12Schattenrezeptor: IP 04 - Welperort 7
Voraussetzungen fiir Berechnung des Schattenwurfs

Referenzjahr fiir Kalender 2018
Die dargestellten Zeiten sind die astronomisch maximal mogliche Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint taglich von Sonnenauf- bis -untergang

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

| Juli |August | September | Oktober | November | Dezember
1] 05:08 | 05:45 | 06:36 | 07:27 09:07 (WEA 17-2) | 07:21 08:03 (WEA 17-3) | 08:14
| 21:54 | 21:22 | 20:19 | 19:08 35 09:42 (WEA 17-2) | 17:01 20  08:23 (WEA 17-3) | 16:19
2 | 05:09 | 05:47 | 06:38 | 07:28 09:06 (WEA 17-2) | 07:23 08:04 (WEA 17-3) | 08:15
| 21:54 | 21:20 | 20:17 | 19:06 38  09:44 (WEA 17-2) | 16:59 18  08:22 (WEA 17-3) | 16:18
3] 05:10 | 05:49 | 06:40 | 07:30 09:04 (WEA 17-2) | 07:25 08:06 (WEA 17-3) | 08:17
| 21:53 | 21:19 | 20:14 | 19:04 40  09:44 (WEA 17-2) | 16:57 14 08:20 (WEA 17-3) | 16:17
4| 05:11 | 05:50 | 06:41 | 07:32 09:03 (WEA 17-2) | 07:27 08:10 (WEA 17-3) | 08:18
| 21:53 | 21:17 | 20:12 | 19:01 42 09:45 (WEA 17-2) | 16:55 6  08:16 (WEA 17-3) | 16:17
51]05:11 | 05:52 | 06:43 | 07:33 09:02 (WEA 17-2) | 07:29 | 08:19
| 21:53 | 21:15 | 20:10 | 18:59 43 09:45 (WEA 17-2) | 16:53 | 16:16
6 | 05:12 | 05:53 | 06:45 | 07:35 09:02 (WEA 17-2) | 07:31 | 08:21
| 21:52 | 21:13 | 20:07 | 18:57 44 09:46 (WEA 17-2) | 16:52 | 16:16
7] 05:13 | 05:55 | 06:46 | 07:37 09:00 (WEA 17-2) | 07:33 | 08:22
| 21:51 | 21:11 | 20:05 | 18:54 45  09:45 (WEA 17-2) | 16:50 | 16:15
8| 05:14 | 05:57 | 06:48 | 07:39 09:00 (WEA 17-2) | 07:34 | 08:23
| 21:51 | 21:10 | 20:03 | 18:52 46  09:46 (WEA 17-2) | 16:48 | 16:15
9 | 05:15 | 05:58 | 06:50 | 07:40 09:00 (WEA 17-2) | 07:36 | 08:25
| 21:50 | 21:08 | 20:00 | 18:50 46  09:46 (WEA 17-2) | 16:46 | 16:15
10 | 05:16 | 06:00 | 06:51 | 07:42 08:59 (WEA 17-2) | 07:38 | 08:26
| 21:49 | 21:06 | 19:58 | 18:48 47  09:46 (WEA 17-2) | 16:45 | 16:14
11 | 05:17 | 06:01 | 06:53 08:07 (WEA 17-1) | 07:44 08:59 (WEA 17-2) | 07:40 | 08:27
| 21:49 | 21:04 | 19:56 10  08:17 (WEA 17-1) | 18:45 47  09:46 (WEA 17-2) | 16:43 | 16:14
12| 05:18 | 06:03 | 06:55 08:04 (WEA 17-1) | 07:46 08:58 (WEA 17-2) | 07:42 | 08:28
| 21:48 | 21:02 | 19:53 15 08:19 (WEA 17-1) | 18:43 47  09:45 (WEA 17-2) | 16:41 | 16:14
13| 05:19 | 06:05 | 06:56 08:02 (WEA 17-1) | 07:47 08:59 (WEA 17-2) | 07:43 | 08:29
| 21:47 | 21:00 | 19:51 19  08:21 (WEA 17-1) | 18:41 46  09:45 (WEA 17-2) | 16:40 | 16:14
14 | 05:20 | 06:06 | 06:58 08:00 (WEA 17-1) | 07:49 08:59 (WEA 17-2) | 07:45 | 08:30
| 21:46 | 20:58 | 19:49 23 08:23 (WEA 17-1) | 18:38 45  09:44 (WEA 17-2) | 16:38 | 16:14
15 | 05:22 | 06:08 | 07:00 07:58 (WEA 17-1) | 07:51 08:59 (WEA 17-2) | 07:47 | 08:31
| 21:45 | 20:56 | 19:46 25  08:23 (WEA 17-1) | 18:36 45  09:44 (WEA 17-2) | 16:37 | 16:14
16 | 05:23 | 06:10 | 07:01 07:57 (WEA 17-1) | 07:53 09:00 (WEA 17-2) | 07:49 | 08:32
| 21:44 | 20:54 | 19:44 27  08:24 (WEA 17-1) | 18:34 43 09:43 (WEA 17-2) | 16:35 | 16:14
17 | 05:24 | 06:11 | 07:03 07:56 (WEA 17-1) | 07:54 09:00 (WEA 17-2) | 07:51 | 08:33
| 21:43 | 20:52 | 19:42 27  08:23 (WEA 17-1) | 18:32 43 09:43 (WEA 17-2) | 16:34 | 16:14
18 | 05:25 | 06:13 | 07:05 07:55 (WEA 17-1) | 07:56 09:01 (WEA 17-2) | 07:52 | 08:33
| 21:42 | 20:50 | 19:39 29  08:24 (WEA 17-1) | 18:30 41 09:42 (WEA 17-2) | 16:33 | 16:14
19 | 05:27 | 06:15 | 07:06 07:55 (WEA 17-1) | 07:58 09:01 (WEA 17-2) | 07:54 | 08:34
| 21:41 | 20:48 | 19:37 29  08:24 (WEA 17-1) | 18:27 39  09:40 (WEA 17-2) | 16:31 | 16:14
20 | 05:28 | 06:16 | 07:08 07:54 (WEA 17-1) | 08:00 09:01 (WEA 17-3) | 07:56 | 08:35
| 21:40 | 20:46 | 19:34 29  08:23 (WEA 17-1) | 18:25 38  09:39 (WEA 17-2) | 16:30 | 16:15
21| 05:29 | 06:18 | 07:10 07:54 (WEA 17-1) | 08:01 09:01 (WEA 17-3) | 07:58 | 08:35
| 21:38 | 20:43 | 19:32 29  08:23 (WEA 17-1) | 18:23 36  09:37 (WEA 17-2) | 16:29 | 16:15
22 | 05:31 | 06:20 | 07:11 07:55 (WEA 17-1) | 08:03 09:00 (WEA 17-3) | 07:59 | 08:36
| 21:37 | 20:41 | 19:30 27  08:22 (WEA 17-1) | 18:21 36 09:36 (WEA 17-2) | 16:28 | 16:16
23| 05:32 | 06:21 | 07:13 07:54 (WEA 17-1) | 08:05 09:00 (WEA 17-3) | 08:01 | 08:37
| 21:36 | 20:39 | 19:27 27  08:21 (WEA 17-1) | 18:19 34 09:34 (WEA 17-2) | 16:26 | 16:16
24| 05:33 | 06:23 | 07:15 07:55 (WEA 17-1) | 08:07 08:59 (WEA 17-3) | 08:03 | 08:37
| 21:34 | 20:37 | 19:25 25  08:20 (WEA 17-1) | 18:17 33 09:32 (WEA 17-2) | 16:25 | 16:17
25| 05:35 | 06:25 | 07:16 07:56 (WEA 17-1) | 08:09 08:59 (WEA 17-3) | 08:04 | 08:37
| 21:33 | 20:35 | 19:23 23 08:19 (WEA 17-1) | 18:15 30 09:29 (WEA 17-2) | 16:24 | 16:17
26 | 05:36 | 06:26 | 07:18 07:56 (WEA 17-1) | 08:11 08:59 (WEA 17-3) | 08:06 | 08:38
| 21:31 | 20:33 | 19:20 29  09:29 (WEA 17-2) | 18:13 28  09:27 (WEA 17-3) | 16:23 | 16:18
27 | 05:38 | 06:28 | 07:20 07:57 (WEA 17-1) | 08:12 08:59 (WEA 17-3) | 08:08 | 08:38
| 21:30 | 20:30 | 19:18 37 09:35 (WEA 17-2) | 18:11 28  09:27 (WEA 17-3) | 16:22 | 16:19
28 | 05:39 | 06:30 | 07:21 08:00 (WEA 17-1) | 07:14 08:00 (WEA 17-3) | 08:09 | 08:38
| 21:28 | 20:28 | 19:15 38  09:38 (WEA 17-2) | 17:09 26  08:26 (WEA 17-3) | 16:21 | 16:19
29 | 05:41 | 06:31 | 07:23 09:10 (WEA 17-2) | 07:16 08:00 (WEA 17-3) | 08:11 | 08:38
| 21:27 | 20:26 | 19:13 29  09:39 (WEA 17-2) | 17:07 26  08:26 (WEA 17-3) | 16:20 | 16:20
30 | 05:42 | 06:33 | 07:25 09:09 (WEA 17-2) | 07:18 08:01 (WEA 17-3) | 08:12 | 08:39
| 21:25 | 20:24 | 19:11 32 09:41 (WEA 17-2) | 17:05 24 08:25 (WEA 17-3) | 16:20 | 16:21
31 | 05:44 | 06:35 | | 07:20 08:02 (WEA 17-3) | | 08:39
| 21:24 | 20:21 | | 17:03 22 08:24 (WEA 17-3) | | 16:22
Sonnenscheinstunden | 505 | 456 | 382 | 332 | 265 | 241

astr.max.mogl.Beschattung | | | 529 | 1183 | 58 |

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

Tag im Monat

Sonnenaufgang

(SS:MM)

Sonnenuntergang (SS:MM)

Minuten mit Schatten

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

windPRO 3.0.654 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk

18.12.2018
LQ13955.2 / Wi

(WEA mit erstem Schatten)
(WEA mit letztem Schatten)
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Anlage 8
Seite 8 von 107



Projekt: Beschreibung: Lizenzierter Anwender:

LQ13955.2 Fiirstenau-Hollenstede 18  Windenergie Hollenstede 18 Planungs- ZECH Ingenieurgesellschaft mbH
gesellschaft mbH Hessenweg 38
DE-49809 Lingen (Ems)
Schattenwurf-Untersuchung zum 0049 591 800 1634
Genehmigungsverfahren fiir die Errichtung Thomas Wihard / wihard@zechgmbh.de

Berechnet:

von 4 Windenergieanlagen in Hollenstede 18.12.2018 11:19/3.0.654

SHADOW - Kalender

Berechnung: Windenergie Hollenstede 2018-12Schattenrezeptor: IP 05 - Welperort 10
Voraussetzungen fiir Berechnung des Schattenwurfs

Referenzjahr fiir Kalender 2018

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

|Januar |Februar | Marz | April | Mai | Juni

1]08:39 | 08:12 | 07:17 08:03 (WEA 17-3) | 07:06 07:42 (WEA 17-1) | 05:59 | 05:13

|16:23 | 17:12 | 18:04 28 08:31 (WEA17-3) | 20:00 63 09:16 (WEA 17-2) | 20:52 | 21:39

210839  |08:10 | 07:15 08:03 (WEA 17-3) | 07:03 07:42 (WEA 17-1) | 05:57 | 05:12

| 16:24 | 17:14 | 18:06 28  08:31 (WEA17-3) | 20:02 60 09:14 (WEA 17-2) | 20:54 | 21:40

3108:38 | 08:08 | 07:13 08:03 (WEA 17-3) | 07:01 07:41 (WEA 17-1) | 05:56 | 05:11

| 16:25 | 17:15 | 18:08 28  08:31 (WEA17-3) | 20:03 58  09:12 (WEA 17-2) | 20:55 | 21:41

4|08:38 | 08:07 | 07:11 08:03 (WEA 17-3) | 06:59 07:40 (WEA 17-1) | 05:54 | 05:10

|16:27 | 17:17 | 18:10 27  08:30 (WEA 17-3) | 20:05 54  09:09 (WEA 17-2) | 20:57 | 21:43

5]08:38 | 08:05 | 07:09 08:03 (WEA 17-3) | 06:56 07:40 (WEA 17-1) | 05:52 | 05:09

|16:28 | 17:19 | 18:12 26 08:29 (WEA 17-3) | 20:07 50  09:07 (WEA 17-2) | 20:59 | 21:44

6]08:38 | 08:03 | 07:06 08:04 (WEA 17-3) | 06:54 07:40 (WEA 17-1) | 05:50 | 05:09

|16:29 | 17:21 | 18:14 24  08:28 (WEA 17-3) | 20:08 42  09:03 (WEA 17-2) | 21:00 | 21:45

7108:37 | 08:02 | 07:04 08:05 (WEA 17-3) | 06:52 07:40 (WEA 17-1) | 05:48 | 05:08

|16:30 | 17:23 | 18:15 21 08:26 (WEA17-3) | 20:10 27  08:07 (WEA 17-1) | 21:02 | 21:46

8]08:37 | 08:00 | 07:02 08:03 (WEA 17-2) | 06:49 07:40 (WEA 17-1) | 05:46 | 05:07

|16:32 | 17:25 | 18:17 22 08:25(WEA17-3) | 20:12 26  08:06 (WEA 17-1) | 21:04 | 21:47

9/08:36 | 07:58 | 06:59 07:57 (WEA 17-2) | 06:47 07:40 (WEA 17-1) | 05:44 | 05:07

|16:33 | 17:27 | 18:19 26 08:23 (WEA 17-3) | 20:14 25  08:05 (WEA 17-1) | 21:06 | 21:47

10]08:36 | 07:56 | 06:57 07:53 (WEA 17-2) | 06:45 07:41 (WEA 17-1) | 05:43 | 05:06

|16:3¢ | 17:29 | 18:21 25  08:18 (WEA 17-3) | 20:15 23 08:04 (WEA 17-1) | 21:07 | 21:48

11]08:35 | 07:54 | 06:55 07:51 (WEA 17-2) | 06:42 07:42 (WEA 17-1) | 05:41 | 05:06

|16:36 | 17:31 | 18:23 28 08:19 (WEA17-2) | 20:17 21  08:03 (WEA 17-1) | 21:09 | 21:49

12108:35 | 07:53 | 06:53 07:49 (WEA 17-2) | 06:40 07:43 (WEA 17-1) | 05:39 | 05:06

|16:37 | 17:33 | 18:24 32 08:21 (WEA17-2) | 20:19 17  08:00 (WEA 17-1) | 21:10 | 21:50

13]08:34 | 07:51 | 06:50 07:46 (WEA 17-2) | 06:38 07:45 (WEA 17-1) | 05:37 | 05:05

|16:39 | 17:34 |18:26 36 08:22 (WEA17-2) | 20:21 13  07:58 (WEA 17-1) | 21:12 | 21:50

14]08:33 | 07:49 | 06:48 07:45 (WEA 17-2) | 06:36 07:49 (WEA 17-1) | 05:36 | 05:05

|16:40 | 17:36 | 18:28 38 08:23 (WEA 17-2) | 20:22 4 07:53 (WEA 17-1) | 21:14 | 21:51

15]08:32 | 07:47 | 06:46 07:44 (WEA 17-2) | 06:33 | 05:34 | 05:05

|16:42 | 17:38 | 18:30 40  08:24 (WEA 17-2) | 20:24 | 21:15 | 21:52

16 | 08:32 | 07:45 | 06:43 07:42 (WEA 17-2) | 06:31 | 05:33 | 05:05

| 16:43 | 17:40 |18:32 42 08:24 (WEA 17-2) | 20:26 | 21:17 | 21:52

171 08:31 | 07:43 | 06:41 07:42 (WEA 17-2) | 06:29 | 05:31 | 05:04

| 16:45 | 17:42 |18:33 43 08:25 (WEA 17-2) | 20:28 | 21:18 | 21:53

181 08:30 | 07:41 | 06:39 07:40 (WEA 17-2) | 06:27 | 05:30 | 05:04

| 16:47 | 17:44 | 18:35 45  08:25 (WEA 17-2) | 20:29 |21:20 | 21:53

19]08:29 | 07:39 | 06:36 07:40 (WEA 17-2) | 06:25 | 05:28 | 05:04

| 16:48 | 17:46 | 18:37 45  08:25 (WEA 17-2) | 20:31 |21:22 | 21:54

20| 08:28 | 07:37 08:15 (WEA 17-3) | 06:34 07:39 (WEA 17-2) | 06:22 | 05:27 | 05:04

| 16:50 | 17:48 6 08:21 (WEA 17-3) | 18:39 47 08:26 (WEA 17-2) | 20:33 | 21:23 | 21:54

21|08:27 | 07:35 08:12 (WEA 17-3) | 06:32 07:38 (WEA 17-2) | 06:20 | 05:25 | 05:05

|16:52 | 17:50 13 08:25 (WEA 17-3) | 18:40 47  08:25 (WEA 17-2) | 20:35 | 21:25 | 21:54

22108:25 | 07:33 08:09 (WEA 17-3) | 06:29 07:38 (WEA 17-2) | 06:18 | 05:24 | 05:05

| 16:54 | 17:51 18 08:27 (WEA 17-3) | 18:42 47  08:25 (WEA 17-2) | 20:36 | 21:26 | 21:54

23108:24 | 07:30 08:08 (WEA 17-3) | 06:27 07:38 (WEA 17-2) | 06:16 | 05:23 | 05:05

| 16:55 | 17:53 21  08:29 (WEA 17-3) | 18:44 47  08:25 (WEA 17-2) | 20:38 | 21:27 | 21:55

24|08:23 | 07:28 08:06 (WEA 17-3) | 06:24 07:37 (WEA 17-2) | 06:14 | 05:21 | 05:05

| 16:57 | 17:55 23 08:29 (WEA 17-3) | 18:46 47 08:24 (WEA 17-2) | 20:40 | 21:29 | 21:55

25|08:22 | 07:26 08:05 (WEA 17-3) | 07:22 08:37 (WEA 17-2) | 06:12 | 05:20 | 05:06

| 16:59 | 17:57 25  08:30 (WEA 17-3) | 19:48 47 09:24 (WEA 17-2) | 20:42 | 21:30 | 21:55

26|08:20 | 07:24 08:04 (WEA 17-3) | 07:20 08:38 (WEA 17-2) | 06:10 | 05:19 | 05:06

|17:00  |17:59 27 08:31 (WEA 17-3) | 19:49 46  09:24 (WEA 17-2) | 20:43 |21:32 | 21:55

27108:19 | 07:22 08:04 (WEA 17-3) | 07:17 07:53 (WEA 17-1) | 06:08 | 05:18 | 05:06

|17:02 | 18:01 27  08:31 (WEA 17-3) | 19:51 52 09:22 (WEA 17-2) | 20:45 |21:33 | 21:55

28108:18 | 07:20 08:03 (WEA 17-3) | 07:15 07:50 (WEA 17-1) | 06:05 | 05:17 | 05:07

| 17:04 | 18:03 28  08:31 (WEA 17-3) | 19:53 58  09:22 (WEA 17-2) | 20:47 | 21:3¢ | 21:55

29| 08:16 | | 07:13 07:47 (WEA 17-1) | 06:03 | 05:15 | 05:07

|17:06 | | 19:55 61  09:20 (WEA 17-2) | 20:49 | 21:36 | 21:55

30 08:15 | | 07:10 07:45 (WEA 17-1) | 06:01 | 05:14 | 05:08

|17:08 | | 19:56 63  09:19 (WEA 17-2) | 20:50 | 21:37 | 21:54
31)08:13 | | 07:08 07:44 (WEA 17-1) | | 05:13 |
|17:10 | |19:58 63 09:18 (WEA 17-2) | |21:38 |

Sonnenscheinstunden | 256 | 275 | 366 | 416 | 487 | 502
astr.max.mogl.Beschattung | | 188 | 1229 | 483 | |

Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergegeben (Sommerzeit wie Bezugsjahr):
Tag im Monat Sonnenaufgang  (SS:MM) Zeitpunkt (SS:MM) Schattenanfang (WEA mit erstem Schatten)
Sonnenuntergang (SS:MM) Minuten mit Schatten Zeitpunkt (SS:MM) Schattenende (WEA mit letztem Schatten)
windPRO 3.0.654 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk 18.12.2018 11:432 $0/3 V3| ndPRO .
18.12.2018 Anlage 8
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Projekt:

LQ13955.2 Fiirstenau-Hollenstede 18

SHADOW - Kalender

Beschreibung:

gesellschaft mbH

Windenergie Hollenstede 18 Planungs-

Schattenwurf-Untersuchung zum
Genehmigungsverfahren fiir die Errichtung
von 4 Windenergieanlagen in Hollenstede

Lizenzierter Anwender:
ZECH Ingenieurgesellschaft mbH
Hessenweg 38
DE-49809 Lingen (Ems)
0049 591 800 1634
Thomas Wihard / wihard@zechgmbh.de

Berechnet:

18.12.2018 11:19/3.0.654

Berechnung: Windenergie Hollenstede 2018-12Schattenrezeptor: IP 05 - Welperort 10

Voraussetzungen fiir Berechnung des Schattenwurfs

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

Sonnenscheinstunden |

| Juli

105:08
| 21:54

1:53

1:50
5:16

505

astr.max.mogl.Beschattung |

| August

13

19

2018

| September
| 06:36
| 20:19 17
| 06:38
| 20:17 21
| 06:40
| 20:14 23
| 06:41
| 20:12 25
| 06:43
| 20:10 26
| 06:45
| 20:07 27
| 06:46
| 20:05 42
| 06:48
| 20:03 50
| 06:50
| 20:00 54
| 06:51
| 19:58 58
| 06:53
| 19:56 59
| 06:55
| 19:53 63
| 06:56
| 19:51 63
| 06:58
| 19:49 63
| 07:00
| 19:46 61
| 07:01
| 19:44 59
| 07:03
| 19:42 52
| 07:05
| 19:39 46
| 07:06
| 19:37 46
| 07:08
| 19:34 47
| 07:10
| 19:32 47
| 07:11
| 19:30 47
| 07:13
| 19:27 47
| 07:15
| 19:25 46
| 07:16
| 19:23 46
| 07:18
| 19:20 45
| 07:20
| 19:18 44
| 07:21
| 19:15 42
| 07:23
| 19:13 41
07:49 (WEA 17-1) | 07:25
07:55 (WEA 17-1) | 19:11 39
07:45 (WEA 17-1) |
07:58 (WEA 17-1) |
| 382
| 1346

| Oktober

07:43 (WEA 17-1) | 07:27
08:00 (WEA 17-1) | 19:08
07:40 (WEA 17-1) | 07:28
08:01 (WEA 17-1) | 19:06
07:39 (WEA 17-1) | 07:30
08:02 (WEA 17-1) | 19:04
07:38 (WEA 17-1) | 07:32
08:03 (WEA 17-1) | 19:01
07:37 (WEA 17-1) | 07:33
08:03 (WEA 17-1) | 18:59
07:36 (WEA 17-1) | 07:35
08:03 (WEA 17-1) | 18:57
07:35 (WEA 17-1) | 07:37
08:58 (WEA 17-2) | 18:54
07:35 (WEA 17-1) | 07:39
09:02 (WEA 17-2) | 18:52
07:35 (WEA 17-1) | 07:40
09:04 (WEA 17-2) | 18:50
07:34 (WEA 17-1) | 07:42
09:05 (WEA 17-2) | 18:48
07:35 (WEA 17-1) | 07:44
09:07 (WEA 17-2) | 18:45
07:34 (WEA 17-1) | 07:46
09:08 (WEA 17-2) | 18:43
07:35 (WEA 17-1) | 07:47
09:09 (WEA 17-2) | 18:41
07:36 (WEA 17-1) | 07:49
09:10 (WEA 17-2) | 18:38
07:37 (WEA 17-1) | 07:51
09:10 (WEA 17-2) | 18:36
07:39 (WEA 17-1) | 07:53
09:11 (WEA 17-2) | 18:34
07:41 (WEA 17-1) | 07:54
09:10 (WEA 17-2) | 18:32
08:25 (WEA 17-2) | 07:56
09:11 (WEA 17-2) | 18:30
08:25 (WEA 17-2) | 07:58
09:11 (WEA 17-2) | 18:27
08:24 (WEA 17-2) | 08:00
09:11 (WEA 17-2) | 18:25
08:24 (WEA 17-2) | 08:01
09:11 (WEA 17-2) | 18:23
08:24 (WEA 17-2) | 08:03
09:11 (WEA 17-2) | 18:21
08:23 (WEA 17-2) | 08:05
09:10 (WEA 17-2) | 18:19
08:23 (WEA 17-2) | 08:07
09:09 (WEA 17-2) | 18:17
08:23 (WEA 17-2) | 08:09
09:09 (WEA 17-2) | 18:15
08:23 (WEA 17-2) | 08:11
09:08 (WEA 17-2) | 18:13
08:23 (WEA 17-2) | 08:12
09:07 (WEA 17-2) | 18:11
08:24 (WEA 17-2) | 07:14
09:06 (WEA 17-2) | 17:09
08:24 (WEA 17-2) | 07:16
09:05 (WEA 17-2) | 17:07
08:24 (WEA 17-2) | 07:18
09:03 (WEA 17-2) | 17:05
| 07:20
| 17:03
| 332
|

36

34

30

26

26

25

21

23

25

26

27

28

28

28

28

27

26

24

23

20

17

11

559

| Novembelt Dezember

08:26 (WEA 17-2) | 07:21
09:02 (WEA 17-2) | 17:01
08:27 (WEA 17-2) | 07:23
09:01 (WEA 17-2) | 16:59
08:28 (WEA 17-2) | 07:25
08:58 (WEA 17-2) | 16:57
08:30 (WEA 17-2) | 07:27
08:56 (WEA 17-2) | 16:55
08:32 (WEA 17-2) | 07:29
08:58 (WEA 17-3) | 16:53
08:36 (WEA 17-2) | 07:31
09:01 (WEA 17-3) | 16:52
08:41 (WEA 17-3) | 07:33
09:02 (WEA 17-3) | 16:50
08:40 (WEA 17-3) | 07:34
09:03 (WEA 17-3) | 16:48
08:39 (WEA 17-3) | 07:36
09:04 (WEA 17-3) | 16:46
08:38 (WEA 17-3) | 07:38
09:04 (WEA 17-3) | 16:45
08:38 (WEA 17-3) | 07:40
09:05 (WEA 17-3) | 16:43
08:36 (WEA 17-3) | 07:42
09:04 (WEA 17-3) | 16:41
08:36 (WEA 17-3) | 07:43
09:04 (WEA 17-3) | 16:40
08:36 (WEA 17-3) | 07:45
09:04 (WEA 17-3) | 16:38
08:36 (WEA 17-3) | 07:47
09:04 (WEA 17-3) | 16:37
08:36 (WEA 17-3) | 07:49
09:03 (WEA 17-3) | 16:35
08:37 (WEA 17-3) | 07:51
09:03 (WEA 17-3) | 16:34
08:38 (WEA 17-3) | 07:52
09:02 (WEA 17-3) | 16:33
08:37 (WEA 17-3) | 07:54
09:00 (WEA 17-3) | 16:31
08:39 (WEA 17-3) | 07:56
08:59 (WEA 17-3) | 16:30
08:40 (WEA 17-3) | 07:58
08:57 (WEA 17-3) | 16:29
08:43 (WEA 17-3) | 07:59
08:54 (WEA 17-3) | 16:28

| 08:01

| 16:26

| 08:03

| 16:25

| 08:04

| 16:24

| 08:06

| 16:23

| 08:08

| 16:22

| 08:09

| 16:21

| 08:11

| 16:20

| 08:12

| 16:20

|
|
| 265
|

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

Tag im Monat

Sonnenaufgang

(SS:MM)

Sonnenuntergang (SS:MM)

windPRO 3.0.654 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk

18.12.2018
LQ13955.2 / Wi

Minuten mit Schatten

Zeitpunkt (SS:MM) Schattenanfang

Zeitpunkt (SS:MM) Schattenende

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

LQ13955.2 Fiirstenau-Hollenstede 18  Windenergie Hollenstede 18 Planungs- ZECH Ingenieurgesellschaft mbH
gesellschaft mbH Hessenweg 38
DE-49809 Lingen (Ems)
Schattenwurf-Untersuchung zum 0049 591 800 1634
Genehmigungsverfahren fiir die Errichtung Thomas Wihard / wihard@zechgmbh.de

Berechnet:

von 4 Windenergieanlagen in Hollenstede 18.12.2018 11:19/3.0.654

SHADOW - Kalender

Berechnung: Windenergie Hollenstede 2018-12Schattenrezeptor: IP 06 - Welperort 14
Voraussetzungen fiir Berechnung des Schattenwurfs

Referenzjahr fiir Kalender 2018

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

|Januar |Februar |Marz | April | Mai | Juni
1]08:39 | 08:12 | 07:17 | 07:06 08:04 (WEA 17-3) | 05:59 06:45 (WEA 17-1) | 05:13
|16:23 | 17:12 | 18:04 [20:00 22 08:26 (WEA 17-3) | 20:52 61  07:46 (WEA 17-2) | 21:39
210839 |08:10 |07:15 | 07:03 08:06 (WEA 17-3) | 05:57 06:45 (WEA 17-1) | 05:12
| 16:24 | 17:14 | 18:06 [ 20:02 19  08:25 (WEA 17-3) | 20:54 61  07:46 (WEA 17-2) | 21:40
310838 |08:08 |07:13 | 07:01 08:08 (WEA 17-3) | 05:56 06:46 (WEA 17-1) | 05:11
|16:25 | 17:15 | 18:08 | 20:03 15  08:23 (WEA 17-3) | 20:55 60  07:46 (WEA 17-2) | 21:41
4]08:38 |08:07 |07:11 | 06:59 08:10 (WEA 17-3) | 05:54 06:47 (WEA 17-1) | 05:10
|16:27 | 17:17 | 18:10 | 20:05 8  08:18 (WEA 17-3) | 20:57 60  07:47 (WEA 17-2) | 21:43
5]08:38 | 08:05 | 07:09 | 06:56 | 05:52 06:47 (WEA 17-1) | 05:09
|16:28 | 17:19 | 18:12 | 20:07 | 20:59 59  07:46 (WEA 17-2) | 21:44
6]08:38  |08:03 | 07:06 | 06:54 | 05:50 06:48 (WEA 17-1) | 05:09
|16:29  |17:21 | 18:14 | 20:08 | 21:00 58  07:46 (WEA 17-2) | 21:45
710837 |08:02 | 07:04 | 06:52 | 05:48 06:48 (WEA 17-1) | 05:08
|16:30 | 17:23 | 18:15 | 20:10 | 21:02 58  07:46 (WEA 17-2) | 21:46
8]08:37 | 08:00 |07:02 | 06:49 | 05:46 06:50 (WEA 17-1) | 05:07
|16:32 | 17:25 | 18:17 | 20:12 | 21:04 56  07:46 (WEA 17-2) | 21:46
9]08:36 |07:58 | 06:59 | 06:47 | 05:44 06:52 (WEA 17-1) | 05:07
|16:33 | 17:27 | 18:19 | 20:14 | 21:05 53 07:45 (WEA 17-2) | 21:47
10]08:36 | 07:56 | 06:57 | 06:45 | 05:43 06:54 (WEA 17-1) | 05:06
|16:3¢ | 17:29 | 18:21 | 20:15 | 21:07 51  07:45 (WEA 17-2) | 21:48
11]08:35 | 07:54 | 06:55 | 06:42 | 05:41 07:00 (WEA 17-2) | 05:06
|16:36 | 17:31 | 18:23 | 20:17 | 21:09 45 07:45 (WEA 17-2) | 21:49
1208:35 | 07:53 | 06:53 | 06:40 | 05:39 07:00 (WEA 17-2) | 05:06
|16:37 | 17:33 | 18:24 | 20:19 [21:10 44  07:44 (WEA 17-2) | 21:50
13]08:34 | 07:51 | 06:50 | 06:38 | 05:37 07:01 (WEA 17-2) | 05:05
|16:39 | 17:3¢ | 18:26 | 20:21 | 21:12 43 07:44 (WEA 17-2) | 21:50
14]08:33 | 07:49 | 06:48 | 06:36 | 05:36 07:01 (WEA 17-2) | 05:05
|16:40 | 17:36 | 18:28 | 20:22 | 21:14 42 07:43 (WEA 17-2) | 21:51
15]08:32 | 07:47 | 06:46 | 06:33 | 05:34 07:02 (WEA 17-2) | 05:05
|16:42 | 17:38 | 18:30 | 20:24 | 21:15 41 07:43 (WEA 17-2) | 21:52
161 08:32 | 07:45 | 06:43 | 06:31 | 05:33 07:02 (WEA 17-2) | 05:05
| 16:43 | 17:40 | 18:32 | 20:26 [21:17 40  07:42 (WEA 17-2) | 21:52
17 108:31 | 07:43 | 06:41 | 06:29 | 05:31 07:03 (WEA 17-2) | 05:04
| 16:45 | 17:42 | 18:33 | 20:28 | 21:18 39 07:42 (WEA 17-2) | 21:53
1808:30 | 07:41 | 06:39 07:14 (WEA 17-3) | 06:27 | 05:30 07:04 (WEA 17-2) | 05:04
| 16:47 | 17:44 | 18:35 12 07:26 (WEA 17-3) | 20:29 | 21:20 38 07:42 (WEA 17-2) | 21:53
19108:29 | 07:39 | 06:36 07:11 (WEA 17-3) | 06:25 07:20 (WEA 17-2) | 05:28 07:04 (WEA 17-2) | 05:04
|16:48 | 17:46 | 18:37 18 07:29 (WEA17-3) | 20:31 12 07:32 (WEA 17-2) | 21:21 36  07:40 (WEA 17-2) | 21:54
20]08:28 | 07:37 | 06:34 07:10 (WEA 17-3) | 06:22 06:56 (WEA 17-1) | 05:27 07:05 (WEA 17-2) | 05:04
|16:50 | 17:48 | 18:39 20 07:30 (WEA 17-3) | 20:33 29  07:36 (WEA 17-2) | 21:23 35  07:40 (WEA 17-2) | 21:54
2110827 | 07:35 | 06:32 07:07 (WEA 17-3) | 06:20 06:53 (WEA 17-1) | 05:25 07:06 (WEA 17-2) | 05:05
|16:52 | 17:50 | 18:40 24  07:31 (WEA 17-3) | 20:35 40  07:38 (WEA 17-2) | 21:25 33 07:39 (WEA 17-2) | 21:54
22108:25 | 07:33 | 06:29 07:06 (WEA 17-3) | 06:18 06:52 (WEA 17-1) | 05:24 07:07 (WEA 17-2) | 05:05
| 16:54 | 17:51 | 18:42 26  07:32 (WEA 17-3) | 20:36 47  07:40 (WEA 17-2) | 21:26 32 07:39 (WEA 17-2) | 21:54
23]108:24 | 07:30 | 06:27 07:06 (WEA 17-3) | 06:16 06:50 (WEA 17-1) | 05:23 07:07 (WEA 17-2) | 05:05
| 16:55 | 17:53 | 18:44 27 07:33 (WEA 17-3) | 20:38 51  07:41 (WEA 17-2) | 21:27 30 07:37 (WEA 17-2) | 21:55
24108:23 | 07:28 | 06:24 07:04 (WEA 17-3) | 06:14 06:49 (WEA 17-1) | 05:21 07:08 (WEA 17-2) | 05:05
|16:57 | 17:55 | 18:46 28 07:32 (WEA 17-3) | 20:40 54  07:43 (WEA 17-2) | 21:29 28 07:36 (WEA 17-2) | 21:55
25]08:22 | 07:26 | 07:22 08:04 (WEA 17-3) | 06:12 06:48 (WEA 17-1) | 05:20 07:09 (WEA 17-2) | 05:06
|16:59 | 17:57 | 19:48 28 08:32 (WEA 17-3) | 20:42 55  07:43 (WEA 17-2) | 21:30 26 07:35 (WEA 17-2) | 21:55
26108:20 | 07:24 | 07:20 08:04 (WEA 17-3) | 06:10 06:47 (WEA 17-1) | 05:19 07:11 (WEA 17-2) | 05:06
|17:01  |17:59 | 19:49 29  08:33 (WEA 17-3) | 20:43 57  07:44 (WEA 17-2) | 21:32 23 07:34 (WEA 17-2) | 21:55
27108:19 | 07:22 | 07:17 08:03 (WEA 17-3) | 06:08 06:47 (WEA 17-1) | 05:18 07:12 (WEA 17-2) | 05:06
|17:02 | 18:01  |19:51 29  08:32 (WEA 17-3) | 20:45 58  07:45 (WEA 17-2) | 21:33 21 07:33 (WEA 17-2) | 21:55
28108:18 | 07:20 | 07:15 08:03 (WEA 17-3) | 06:06 06:46 (WEA 17-1) | 05:17 07:14 (WEA 17-2) | 05:07
|17:04 | 18:03 | 19:53 28 08:31 (WEA 17-3) | 20:47 59  07:45 (WEA 17-2) | 21:34 17 07:31 (WEA 17-2) | 21:55
29 08:16 | | 07:13 08:03 (WEA 17-3) | 06:03 06:46 (WEA 17-1) | 05:15 07:15 (WEA 17-2) | 05:07
|17:06 | | 19:55 27  08:30 (WEA 17-3) | 20:49 60  07:46 (WEA 17-2) | 21:36 14 07:29 (WEA 17-2) | 21:55
30 08:15 | | 07:10 08:03 (WEA 17-3) | 06:01 06:46 (WEA 17-1) | 05:14 07:18 (WEA 17-2) | 05:08
|17:08 | |19:56 26 08:29 (WEA 17-3) | 20:50 60  07:46 (WEA 17-2) | 21:37 9 07:27 (WEA 17-2) | 21:54
3110813 | | 07:08 08:04 (WEA 17-3) | | 05:13 |
|17:10 | | 19:58 24  08:28 (WEA 17-3) | | 21:38 |
Sonnenscheinstunden | 256 | 275 | 366 | 416 | 487 | 502
astr.max.mogl.Beschattung | | | 346 | 646 | 1213 |
Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergegeben (Sommerzeit wie Bezugsjahr):
Tag im Monat Sonnenaufgang  (SS:MM) Zeitpunkt (SS:MM) Schattenanfang (WEA mit erstem Schatten)
Sonnenuntergang (SS:MM) Minuten mit Schatten Zeitpunkt (SS:MM) Schattenende (WEA mit letztem Schatten)
windPRO 3.0.654 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk 18.12.2018 11:43 Pr12/3 V3| ndPRO .
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Lizenzierter Anwender:

ZECH Ingenieurgesellschaft mbH
Hessenweg 38

DE-49809 Lingen (Ems)

0049 591 800 1634

Thomas Wihard / wihard@zechgmbh.de

Berechnet:

18.12.2018 11:19/3.0.654

Projekt:

LQ13955.2 Fiirstenau-Hollenstede 18

Beschreibung:
Windenergie Hollenstede 18 Planungs-
gesellschaft mbH

Schattenwurf-Untersuchung zum
Genehmigungsverfahren fiir die Errichtung
von 4 Windenergieanlagen in Hollenstede

SHADOW - Kalender

Berechnung: Windenergie Hollenstede 2018-12Schattenrezeptor: IP 06 - Welperort 14
Voraussetzungen fiir Berechnung des Schattenwurfs

Referenzjahr fiir Kalender 2018

Die dargestellten Zeiten sind die astronomisch maximal mogliche 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

| 3uli | August | September | Oktober | Novembel Dezember
1] 05:09 | 05:45 07:11 (WEA 17-2) | 06:36 | 07:27 | 07:21 | 08:14
| 21:54 | 21:22 44  07:55 (WEA 17-2) | 20:19 | 19:08 | 17:01 | 16:19
2 | 05:09 | 05:47 07:10 (WEA 17-2) | 06:38 | 07:28 | 07:23 | 08:15
| 21:54 | 21:20 45  07:55 (WEA 17-2) | 20:17 | 19:06 | 16:59 | 16:18
3] 05:10 | 05:49 07:11 (WEA 17-2) | 06:40 | 07:30 | 07:25 | 08:17
| 21:53 | 21:19 44  07:55 (WEA 17-2) | 20:14 | 19:04 | 16:57 | 16:17
4] 05:11 | 05:50 07:03 (WEA 17-1) | 06:41 | 07:32 | 07:27 | 08:18
| 21:53 | 21:17 52 07:55 (WEA 17-2) | 20:12 | 19:01 | 16:55 | 16:17
5] 05:11 | 05:52 07:01 (WEA 17-1) | 06:43 | 07:33 | 07:29 | 08:19
| 21:53 | 21:15 55  07:56 (WEA 17-2) | 20:10 | 18:59 | 16:53 | 16:16
6] 05:12 | 05:53 06:59 (WEA 17-1) | 06:45 | 07:35 | 07:31 | 08:21
| 21:52 | 21:13 56  07:55 (WEA 17-2) | 20:07 | 18:57 | 16:52 | 16:16
71 05:13 | 05:55 06:58 (WEA 17-1) | 06:46 | 07:37 | 07:32 | 08:22
| 21:51 | 21:11 58  07:56 (WEA 17-2) | 20:05 | 18:54 | 16:50 | 16:15
8| 05:14 | 05:57 06:57 (WEA 17-1) | 06:48 | 07:39 | 07:34 | 08:23
| 21:51 | 21:10 58  07:55 (WEA 17-2) | 20:03 | 18:52 | 16:48 | 16:15
9] 05:15 | 05:58 06:56 (WEA 17-1) | 06:50 08:06 (WEA 17-3) | 07:40 | 07:36 | 08:25
| 21:50 | 21:08 60 07:56 (WEA 17-2) | 20:00 7 08:13 (WEA 17-3) | 18:50 | 16:46 | 16:15
10 | 05:16 | 06:00 06:55 (WEA 17-1) | 06:51 08:01 (WEA 17-3) | 07:42 | 07:38 | 08:26
| 21:49 | 21:06 60 07:55 (WEA 17-2) | 19:58 15  08:16 (WEA 17-3) | 18:48 | 16:45 | 16:14
11 ] 05:17 | 06:02 06:55 (WEA 17-1) | 06:53 07:59 (WEA 17-3) | 07:44 | 07:40 | 08:27
| 21:49 | 21:04 60 07:55 (WEA 17-2) | 19:56 19  08:18 (WEA 17-3) | 18:45 | 16:43 | 16:14
12 | 05:18 | 06:03 06:54 (WEA 17-1) | 06:55 07:57 (WEA 17-3) | 07:46 | 07:42 | 08:28
| 21:48 | 21:02 60 07:54 (WEA 17-2) | 19:53 21 08:18 (WEA 17-3) | 18:43 | 16:41 | 16:14
13| 05:19 | 06:05 06:54 (WEA 17-1) | 06:56 07:56 (WEA 17-3) | 07:47 | 07:43 | 08:29
| 21:47 | 21:00 60 07:54 (WEA 17-2) | 19:51 24 08:20 (WEA 17-3) | 18:41 | 16:40 | 16:14
14| 05:20 07:28 (WEA 17-2) | 06:06 06:53 (WEA 17-1) | 06:58 07:55 (WEA 17-3) | 07:49 | 07:45 | 08:30
| 21:46 6  07:34 (WEA 17-2) | 20:58 60 07:53 (WEA 17-2) | 19:49 25  08:20 (WEA 17-3) | 18:38 | 16:38 | 16:14
15 | 05:22 07:26 (WEA 17-2) | 06:08 06:53 (WEA 17-1) | 07:00 07:53 (WEA 17-3) | 07:51 | 07:47 | 08:31
| 21:45 12 07:38 (WEA 17-2) | 20:56 60 07:53 (WEA 17-2) | 19:46 27 08:20 (WEA 17-3) | 18:36 | 16:37 | 16:14
16 | 05:23 07:24 (WEA 17-2) | 06:10 06:54 (WEA 17-1) | 07:01 07:53 (WEA 17-3) | 07:53 | 07:49 | 08:32
| 21:44 16  07:40 (WEA 17-2) | 20:54 59  07:53 (WEA 17-2) | 19:44 28  08:21 (WEA 17-3) | 18:34 | 16:35 | 16:14
17 | 05:24 07:22 (WEA 17-2) | 06:11 06:53 (WEA 17-1) | 07:03 07:51 (WEA 17-3) | 07:54 | 07:51 | 08:33
| 21:43 19  07:41 (WEA 17-2) | 20:52 58  07:51 (WEA 17-2) | 19:42 29  08:20 (WEA 17-3) | 18:32 | 16:34 | 16:14
18 | 05:25 07:21 (WEA 17-2) | 06:13 06:54 (WEA 17-1) | 07:05 07:51 (WEA 17-3) | 07:56 | 07:52 | 08:33
| 21:42 22 07:43 (WEA 17-2) | 20:50 57  07:51 (WEA 17-2) | 19:39 29  08:20 (WEA 17-3) | 18:30 | 16:33 | 16:14
19 | 05:27 07:19 (WEA 17-2) | 06:15 06:54 (WEA 17-1) | 07:06 07:51 (WEA 17-3) | 07:58 | 07:54 | 08:34
| 21:41 25 07:44 (WEA 17-2) | 20:48 55  07:49 (WEA 17-2) | 19:37 29  08:20 (WEA 17-3) | 18:27 | 16:31 | 16:14
20 | 05:28 07:18 (WEA 17-2) | 06:16 06:55 (WEA 17-1) | 07:08 07:51 (WEA 17-3) | 08:00 | 07:56 | 08:35
| 21:39 27  07:45 (WEA 17-2) | 20:46 53  07:48 (WEA 17-2) | 19:34 28  08:19 (WEA 17-3) | 18:25 | 16:30 | 16:15
21| 05:29 07:18 (WEA 17-2) | 06:18 06:55 (WEA 17-1) | 07:10 07:51 (WEA 17-3) | 08:01 | 07:58 | 08:35
| 21:38 29  07:47 (WEA 17-2) | 20:43 51  07:46 (WEA 17-2) | 19:32 27  08:18 (WEA 17-3) | 18:23 | 16:29 | 16:15
22| 05:31 07:17 (WEA 17-2) | 06:20 06:56 (WEA 17-1) | 07:11 07:52 (WEA 17-3) | 08:03 | 07:59 | 08:36
| 21:37 31  07:48 (WEA 17-2) | 20:41 46  07:44 (WEA 17-2) | 19:30 25 08:17 (WEA 17-3) | 18:21 | 16:28 | 16:16
23| 05:32 07:16 (WEA 17-2) | 06:21 06:59 (WEA 17-1) | 07:13 07:52 (WEA 17-3) | 08:05 | 08:01 | 08:37
| 21:36 32 07:48 (WEA 17-2) | 20:39 37 07:42 (WEA 17-2) | 19:27 24 08:16 (WEA 17-3) | 18:19 | 16:26 | 16:16
24 | 05:34 07:16 (WEA 17-2) | 06:23 07:01 (WEA 17-1) | 07:15 07:53 (WEA 17-3) | 08:07 | 08:03 | 08:37
| 21:34 34  07:50 (WEA 17-2) | 20:37 26 07:39 (WEA 17-2) | 19:25 21 08:14 (WEA 17-3) | 18:17 | 16:25 | 16:17
25| 05:35 07:15 (WEA 17-2) | 06:25 07:25 (WEA 17-2) | 07:16 07:54 (WEA 17-3) | 08:09 | 08:04 | 08:37
| 21:33 35 07:50 (WEA 17-2) | 20:35 10 07:35 (WEA 17-2) | 19:23 19  08:13 (WEA 17-3) | 18:15 | 16:24 | 16:17
26 | 05:36 07:14 (WEA 17-2) | 06:26 | 07:18 07:56 (WEA 17-3) | 08:11 | 08:06 | 08:38
| 21:31 37  07:51 (WEA 17-2) | 20:33 | 19:20 13 08:09 (WEA 17-3) | 18:13 | 16:23 | 16:18
27 | 05:38 07:14 (WEA 17-2) | 06:28 | 07:20 08:00 (WEA 17-3) | 08:12 | 08:08 | 08:38
| 21:30 38 07:52 (WEA 17-2) | 20:30 | 19:18 5 08:05 (WEA 17-3) | 18:11 | 16:22 | 16:19
28 | 05:39 07:13 (WEA 17-2) | 06:30 | 07:21 | 07:14 | 08:09 | 08:38
| 21:28 39 07:52 (WEA 17-2) | 20:28 | 19:15 | 17:09 | 16:21 | 16:19
29 | 05:41 07:13 (WEA 17-2) | 06:31 | 07:23 | 07:16 | 08:11 | 08:38
| 21:27 41 07:54 (WEA 17-2) | 20:26 | 19:13 | 17:07 | 16:20 | 16:20
30 | 05:42 07:12 (WEA 17-2) | 06:33 | 07:25 | 07:18 | 08:12 | 08:39
| 21:25 42 07:54 (WEA 17-2) | 20:24 | 19:11 | 17:05 | 16:20 | 16:21
31| 05:44 07:11 (WEA 17-2) | 06:35 | | 07:20 | | 08:39
| 21:24 43 07:54 (WEA 17-2) | 20:21 | | 17:03 | | 16:22
Sonnenscheinstunden | 505 | 456 | 382 | 332 | 265 | 241

astr.max.mogl.Beschattung | 528 | 1284 | 415 | | |

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

Tag im Monat Sonnenaufgang  (SS:MM)

Sonnenuntergang (SS:MM)

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

(WEA mit erstem Schatten)

Minuten mit Schatten (WEA mit letztem Schatten)
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Projekt:

LQ13955.2 Fiirstenau-Hollenstede 18

SHADOW - Kalender

Berechnung: Windenergie Hollenstede 2018-12Schattenrezeptor: IP 07 - Welperort 16
Voraussetzungen fiir Berechnung des Schattenwurfs

Referenzjahr fiir Kalender

Beschreibung:

gesellschaft

mbH

Windenergie Hollenstede 18 Planungs-

Schattenwurf-Untersuchung zum
Genehmigungsverfahren fiir die Errichtung
von 4 Windenergieanlagen in Hollenstede

2018

Lizenzierter Anwender:
ZECH Ingenieurgesellschaft mbH
Hessenweg 38

DE-49809 Lingen (Ems)

0049 591 800 1634
Thomas Wihard / wihard@zechgmbh.de

Berechnet:

Die dargestellten Zeiten sind die astronomisch maximal mogliche 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

18.12.2018 11:19/3.0.654

|Januar |Februar |Marz | April | Mai | Juni
1108:39 | 08:12 | 07:17 | 07:06 07:45 (WEA 17-3) | 05:59 06:36 (WEA 17-1) | 05:13 06:51 (WEA 17-2)
| 16:23 | 17:12 | 18:04 | 20:00 26 08:11 (WEA 17-3) | 20:52 41 07:17 (WEA 17-2) | 21:39 23 07:14 (WEA 17-2)
2 08:39 | 08:10 | 07:15 | 07:03 07:45 (WEA 17-3) | 05:58 06:35 (WEA 17-1) | 05:12 06:52 (WEA 17-2)
| 16:24 | 17:14 | 18:06 | 20:02 26 08:11 (WEA 17-3) | 20:54 43 07:18 (WEA 17-2) | 21:40 21 07:13 (WEA 17-2)
308:38 | 08:08 | 07:13 | 07:01 07:45 (WEA 17-3) | 05:56 06:35 (WEA 17-1) | 05:11 06:53 (WEA 17-2)
| 16:26 | 17:15 | 18:08 | 20:03 26 08:11 (WEA 17-3) | 20:55 44 07:19 (WEA 17-2) | 21:41 19  07:12 (WEA 17-2)
4| 08:38 | 08:07 | 07:11 | 06:59 07:44 (WEA 17-3) | 05:54 06:36 (WEA 17-1) | 05:10 06:55 (WEA 17-2)
| 16:27 | 17:17 | 18:10 | 20:05 26  08:10 (WEA 17-3) | 20:57 44 07:20 (WEA 17-2) | 21:43 16 07:11 (WEA 17-2)
51 08:38 | 08:05 | 07:09 | 06:56 07:45 (WEA 17-3) | 05:52 06:36 (WEA 17-1) | 05:09 06:56 (WEA 17-2)
| 16:28 | 17:19 | 18:12 | 20:07 24 08:09 (WEA 17-3) | 20:59 44 07:20 (WEA 17-2) | 21:44 14 07:10 (WEA 17-2)
6 | 08:38 | 08:03 | 07:06 | 06:54 07:45 (WEA 17-3) | 05:50 06:36 (WEA 17-1) | 05:09 06:57 (WEA 17-2)
| 16:29 | 17:21 | 18:14 | 20:09 23 08:08 (WEA 17-3) | 21:00 45  07:21 (WEA 17-2) | 21:45 11 07:08 (WEA 17-2)
7| 08:37 | 08:02 | 07:04 | 06:52 07:46 (WEA 17-3) | 05:48 06:36 (WEA 17-1) | 05:08 06:59 (WEA 17-2)
| 16:30 | 17:23 | 18:15 | 20:10 21 08:07 (WEA 17-3) | 21:02 45  07:21 (WEA 17-2) | 21:46 8 07:07 (WEA 17-2)
8 08:37 | 08:00 | 07:02 | 06:49 07:47 (WEA 17-3) | 05:46 06:37 (WEA 17-1) | 05:07
| 16:32 | 17:25 | 18:17 | 20:12 18  08:05 (WEA 17-3) | 21:04 45  07:22 (WEA 17-2) | 21:46
9 | 08:36 | 07:58 | 06:59 | 06:47 07:48 (WEA 17-3) | 05:44 06:37 (WEA 17-1) | 05:07
| 16:33 | 17:27 | 18:19 | 20:14 15 08:03 (WEA 17-3) | 21:06 44 07:21 (WEA 17-2) | 21:47
10 | 08:36 | 07:56 | 06:57 | 06:45 07:51 (WEA 17-3) | 05:43 06:37 (WEA 17-1) | 05:06
| 16:34 | 17:29 | 18:21 | 20:15 9  08:00 (WEA 17-3) | 21:07 44 07:21 (WEA 17-2) | 21:48
11 | 08:35 | 07:54 | 06:55 | 06:43 | 05:41 06:39 (WEA 17-1) | 05:06
| 16:36 | 17:31 | 18:23 | 20:17 | 21:09 43 07:22 (WEA 17-2) | 21:49
12 | 08:35 | 07:53 | 06:53 | 06:40 | 05:39 06:40 (WEA 17-1) | 05:06
| 16:37 | 17:33 | 18:24 | 20:19 | 21:10 41 07:21 (WEA 17-2) | 21:50
13 | 08:34 | 07:51 | 06:50 | 06:38 | 05:37 06:42 (WEA 17-1) | 05:05
| 16:39 | 17:34 | 18:26 | 20:21 | 21:12 40  07:22 (WEA 17-2) | 21:50
14 | 08:33 | 07:49 | 06:48 | 06:36 | 05:36 06:41 (WEA 17-2) | 05:05
| 16:40 | 17:36 | 18:28 | 20:22 | 21:14 40  07:21 (WEA 17-2) | 21:51
15 | 08:32 | 07:47 | 06:46 | 06:33 | 05:34 06:42 (WEA 17-2) | 05:05
| 16:42 | 17:38 | 18:30 | 20:24 | 21:15 40  07:22 (WEA 17-2) | 21:52
16 | 08:32 | 07:45 | 06:43 | 06:31 | 05:33 06:41 (WEA 17-2) | 05:05
| 16:43 | 17:40 | 18:32 | 20:26 | 21:17 40  07:21 (WEA 17-2) | 21:52
17 | 08:31 | 07:43 | 06:41 | 06:29 | 05:31 06:42 (WEA 17-2) | 05:04
| 16:45 | 17:42 | 18:33 | 20:28 | 21:18 39  07:21 (WEA 17-2) | 21:53
18 | 08:30 | 07:41 | 06:39 | 06:27 | 05:30 06:43 (WEA 17-2) | 05:04
| 16:47 | 17:44 | 18:35 | 20:29 | 21:20 38  07:21 (WEA 17-2) | 21:53
19 | 08:29 | 07:39 | 06:36 | 06:25 | 05:28 06:42 (WEA 17-2) | 05:04
| 16:48 | 17:46 | 18:37 | 20:31 | 21:22 38  07:20 (WEA 17-2) | 21:54
20 | 08:28 | 07:37 | 06:34 | 06:22 | 05:27 06:43 (WEA 17-2) | 05:04
| 16:50 | 17:48 | 18:39 | 20:33 | 21:23 37  07:20 (WEA 17-2) | 21:54
211 08:27 | 07:35 | 06:32 | 06:20 | 05:25 06:44 (WEA 17-2) | 05:05
| 16:52 | 17:50 | 18:40 | 20:35 | 21:25 36  07:20 (WEA 17-2) | 21:54
221 08:25 | 07:33 | 06:29 | 06:18 | 05:24 06:44 (WEA 17-2) | 05:05
| 16:54 | 17:51 | 18:42 | 20:36 | 21:26 36 07:20 (WEA 17-2) | 21:54
23] 08:24 | 07:30 | 06:27 | 06:16 | 05:23 06:44 (WEA 17-2) | 05:05
| 16:55 | 17:53 | 18:44 | 20:38 | 21:27 34  07:18 (WEA 17-2) | 21:55
241 08:23 | 07:28 | 06:24 | 06:14 06:47 (WEA 17-1) | 05:21 06:45 (WEA 17-2) | 05:05
| 16:57 | 17:55 | 18:46 | 20:40 5 06:52 (WEA 17-1) | 21:29 33 07:18 (WEA 17-2) | 21:55
251 08:22 | 07:26 | 07:22 07:56 (WEA 17-3) | 06:12 06:43 (WEA 17-1) | 05:20 06:45 (WEA 17-2) | 05:06
| 16:59 | 17:57 | 19:48 10 08:06 (WEA 17-3) | 20:42 12 06:55 (WEA 17-1) | 21:30 33 07:18 (WEA 17-2) | 21:55
26 | 08:20 | 07:24 | 07:20 07:53 (WEA 17-3) | 06:10 06:41 (WEA 17-1) | 05:19 06:46 (WEA 17-2) | 05:06
| 17:01 | 17:59 | 19:49 16  08:09 (WEA 17-3) | 20:43 20  07:06 (WEA 17-2) | 21:32 31 07:17 (WEA 17-2) | 21:55
271 08:19 | 07:22 | 07:17 07:50 (WEA 17-3) | 06:08 06:40 (WEA 17-1) | 05:18 06:47 (WEA 17-2) | 05:06
| 17:02 | 18:01 | 19:51 20  08:10 (WEA 17-3) | 20:45 31 07:11 (WEA 17-2) | 21:33 30 07:17 (WEA 17-2) | 21:55
281 08:18 | 07:20 | 07:15 07:49 (WEA 17-3) | 06:06 06:38 (WEA 17-1) | 05:17 06:47 (WEA 17-2) | 05:07
| 17:04 | 18:03 | 19:53 22 08:11 (WEA 17-3) | 20:47 35  07:13 (WEA 17-2) | 21:34 29  07:16 (WEA 17-2) | 21:55
29 | 08:16 | | 07:13 07:47 (WEA 17-3) | 06:03 06:37 (WEA 17-1) | 05:15 06:48 (WEA 17-2) | 05:07
| 17:06 | | 19:55 24 08:11 (WEA 17-3) | 20:49 38  07:15 (WEA 17-2) | 21:36 27  07:15 (WEA 17-2) | 21:55
30| 08:15 | | 07:10 07:46 (WEA 17-3) | 06:01 06:37 (WEA 17-1) | 05:14 06:49 (WEA 17-2) | 05:08
| 17:08 | | 19:56 25  08:11 (WEA 17-3) | 20:50 39  07:16 (WEA 17-2) | 21:37 26 07:15 (WEA 17-2) | 21:54
31]08:13 | | 07:08 07:46 (WEA 17-3) | | 05:13 06:51 (WEA 17-2) |
| 17:10 | | 19:58 26 08:12 (WEA 17-3) | | 21:38 24 07:15 (WEA 17-2) |
Sonnenscheinstunden | 256 | 275 | 366 | 416 | 487 | 502
astr.max.mdgl.Beschattung | | | 143 | 394 | 1174 | 112

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

Tag im Monat Sonnenaufgang  (SS:MM)

Sonnenuntergang (SS:MM)

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

(WEA mit erstem Schatten)

Minuten mit Schatten (WEA mit letztem Schatten)
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Projekt:

LQ13955.2 Fiirstenau-Hollenstede 18

SHADOW - Kalender

Beschreibung:
Windenergie Hollenstede 18 Planungs-

gesellschaft mbH

Schattenwurf-Untersuchung zum
Genehmigungsverfahren fiir die Errichtung

von 4 Windenergieanlagen in Hollenstede

Lizenzierter Anwender:

ZECH Ingenieurgesellschaft mbH

Hessenweg 38

DE-49809 Lingen (Ems)

0049 591 800 1634

Thomas Wihard / wihard@zechgmbh.de

Berechnet:

18.12.2018 11:19/3.0.654

Berechnung: Windenergie Hollenstede 2018-12Schattenrezeptor: IP 07 - Welperort 16
Voraussetzungen fiir Berechnung des Schattenwurfs

Referenzjahr fiir Kalender
Die dargestellten Zeiten sind die astronomisch maximal mogliche 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 | Novembeil Dezember
1] 05:09 | 05:45 06:52 (WEA 17-1) | 06:36 | 07:27 | 07:21 | 08:14
| 21:54 | 21:22 40  07:32 (WEA 17-2) | 20:19 | 19:08 | 17:01 | 16:19
2| 05:09 | 05:47 06:50 (WEA 17-1) | 06:38 | 07:28 | 07:23 | 08:15
| 21:54 | 21:20 42 07:32 (WEA 17-2) | 20:17 | 19:06 | 16:59 | 16:18
3] 05:10 | 05:49 06:49 (WEA 17-1) | 06:40 07:49 (WEA 17-3) | 07:30 | 07:25 | 08:17
| 21:53 | 21:19 43 07:32 (WEA 17-2) | 20:14 9  07:58 (WEA 17-3) | 19:04 | 16:57 | 16:17
4| 05:11 | 05:50 06:47 (WEA 17-1) | 06:41 07:46 (WEA 17-3) | 07:32 | 07:27 | 08:18
| 21:53 | 21:17 44 07:31 (WEA 17-2) | 20:12 15 08:01 (WEA 17-3) | 19:01 | 16:55 | 16:17
5]05:11 | 05:52 06:47 (WEA 17-1) | 06:43 07:44 (WEA 17-3) | 07:33 | 07:29 | 08:19
| 21:53 | 21:15 45  07:32 (WEA 17-2) | 20:10 18  08:02 (WEA 17-3) | 18:59 | 16:53 | 16:16
6 | 05:12 07:06 (WEA 17-2) | 05:53 06:46 (WEA 17-1) | 06:45 07:42 (WEA 17-3) | 07:35 | 07:31 | 08:21
| 21:52 6 07:12 (WEA 17-2) | 21:13 45  07:31 (WEA 17-2) | 20:08 21  08:03 (WEA 17-3) | 18:57 | 16:52 | 16:16
7] 05:13 07:05 (WEA 17-2) | 05:55 06:46 (WEA 17-1) | 06:46 07:40 (WEA 17-3) | 07:37 | 07:33 | 08:22
| 21:51 10  07:15 (WEA 17-2) | 21:11 45  07:31 (WEA 17-2) | 20:05 23 08:03 (WEA 17-3) | 18:54 | 16:50 | 16:15
8| 05:14 07:03 (WEA 17-2) | 05:57 06:45 (WEA 17-1) | 06:48 07:40 (WEA 17-3) | 07:39 | 07:34 | 08:23
| 21:51 13 07:16 (WEA 17-2) | 21:10 45  07:30 (WEA 17-2) | 20:03 24 08:04 (WEA 17-3) | 18:52 | 16:48 | 16:15
9 | 05:15 07:02 (WEA 17-2) | 05:58 06:45 (WEA 17-1) | 06:50 07:39 (WEA 17-3) | 07:40 | 07:36 | 08:25
| 21:50 15  07:17 (WEA 17-2) | 21:08 45  07:30 (WEA 17-2) | 20:00 26  08:05 (WEA 17-3) | 18:50 | 16:46 | 16:15
10 | 05:16 07:01 (WEA 17-2) | 06:00 06:44 (WEA 17-1) | 06:51 07:38 (WEA 17-3) | 07:42 | 07:38 | 08:26
| 21:49 17 07:18 (WEA 17-2) | 21:06 44  07:28 (WEA 17-2) | 19:58 26  08:04 (WEA 17-3) | 18:48 | 16:45 | 16:14
11 | 05:17 07:00 (WEA 17-2) | 06:02 06:45 (WEA 17-1) | 06:53 07:38 (WEA 17-3) | 07:44 | 07:40 | 08:27
| 21:49 20  07:20 (WEA 17-2) | 21:04 43 07:28 (WEA 17-2) | 19:56 26  08:04 (WEA 17-3) | 18:45 | 16:43 | 16:14
12| 05:18 06:59 (WEA 17-2) | 06:03 06:44 (WEA 17-1) | 06:55 07:37 (WEA 17-3) | 07:46 | 07:42 | 08:28
| 21:48 22 07:21 (WEA 17-2) | 21:02 42 07:26 (WEA 17-2) | 19:53 26  08:03 (WEA 17-3) | 18:43 | 16:42 | 16:14
13| 05:19 06:58 (WEA 17-2) | 06:05 06:45 (WEA 17-1) | 06:56 07:37 (WEA 17-3) | 07:47 | 07:43 | 08:29
| 21:47 24 07:22 (WEA 17-2) | 21:00 40 07:25 (WEA 17-2) | 19:51 26  08:03 (WEA 17-3) | 18:41 | 16:40 | 16:14
14 | 05:20 06:58 (WEA 17-2) | 06:06 06:44 (WEA 17-1) | 06:58 07:38 (WEA 17-3) | 07:49 | 07:45 | 08:30
| 21:46 25  07:23 (WEA 17-2) | 20:58 39 07:23 (WEA 17-2) | 19:49 25 08:03 (WEA 17-3) | 18:38 | 16:38 | 16:14
15 | 05:22 06:58 (WEA 17-2) | 06:08 06:45 (WEA 17-1) | 07:00 07:37 (WEA 17-3) | 07:51 | 07:47 | 08:31
| 21:45 26  07:24 (WEA 17-2) | 20:56 37  07:22 (WEA 17-2) | 19:46 24 08:01 (WEA 17-3) | 18:36 | 16:37 | 16:14
16 | 05:23 06:57 (WEA 17-2) | 06:10 06:46 (WEA 17-1) | 07:01 07:38 (WEA 17-3) | 07:53 | 07:49 | 08:32
| 21:44 28  07:25 (WEA 17-2) | 20:54 34 07:20 (WEA 17-2) | 19:44 22 08:00 (WEA 17-3) | 18:34 | 16:35 | 16:14
17 | 05:24 06:57 (WEA 17-2) | 06:11 06:46 (WEA 17-1) | 07:03 07:38 (WEA 17-3) | 07:54 | 07:51 | 08:33
| 21:43 29  07:26 (WEA 17-2) | 20:52 31  07:17 (WEA 17-2) | 19:42 20 07:58 (WEA 17-3) | 18:32 | 16:34 | 16:14
18 | 05:25 06:56 (WEA 17-2) | 06:13 06:48 (WEA 17-1) | 07:05 07:40 (WEA 17-3) | 07:56 | 07:52 | 08:33
| 21:42 30 07:26 (WEA 17-2) | 20:50 15  07:03 (WEA 17-1) | 19:39 16  07:56 (WEA 17-3) | 18:30 | 16:33 | 16:14
19 | 05:27 06:55 (WEA 17-2) | 06:15 06:49 (WEA 17-1) | 07:06 07:42 (WEA 17-3) | 07:58 | 07:54 | 08:34
| 21:41 32 07:27 (WEA 17-2) | 20:48 11 07:00 (WEA 17-1) | 19:37 12 07:54 (WEA 17-3) | 18:27 | 16:31 | 16:14
20 | 05:28 06:54 (WEA 17-2) | 06:16 | 07:08 | 08:00 | 07:56 | 08:35
| 21:39 33 07:27 (WEA 17-2) | 20:46 | 19:34 | 18:25 | 16:30 | 16:15
21| 05:29 06:55 (WEA 17-2) | 06:18 | 07:10 | 08:01 | 07:58 | 08:35
| 21:38 34 07:29 (WEA 17-2) | 20:43 | 19:32 | 18:23 | 16:29 | 16:15
22 | 05:31 06:54 (WEA 17-2) | 06:20 | 07:11 | 08:03 | 07:59 | 08:36
| 21:37 35  07:29 (WEA 17-2) | 20:41 | 19:30 | 18:21 | 16:28 | 16:16
23| 05:32 06:53 (WEA 17-2) | 06:21 | 07:13 | 08:05 | 08:01 | 08:37
| 21:36 36  07:29 (WEA 17-2) | 20:39 | 19:27 | 18:19 | 16:26 | 16:16
24 | 05:34 06:54 (WEA 17-2) | 06:23 | 07:15 | 08:07 | 08:03 | 08:37
| 21:34 36  07:30 (WEA 17-2) | 20:37 | 19:25 | 18:17 | 16:25 | 16:17
25| 05:35 06:53 (WEA 17-2) | 06:25 | 07:16 | 08:09 | 08:04 | 08:37
| 21:33 38  07:31 (WEA 17-2) | 20:35 | 19:23 | 18:15 | 16:24 | 16:17
26 | 05:36 06:52 (WEA 17-2) | 06:26 | 07:18 | 08:11 | 08:06 | 08:38
| 21:31 39  07:31 (WEA 17-2) | 20:33 | 19:20 | 18:13 | 16:23 | 16:18
27 | 05:38 06:53 (WEA 17-2) | 06:28 | 07:20 | 08:12 | 08:08 | 08:38
| 21:30 39 07:32 (WEA 17-2) | 20:30 | 19:18 | 18:11 | 16:22 | 16:19
28 | 05:39 06:52 (WEA 17-2) | 06:30 | 07:21 | 07:14 | 08:09 | 08:38
| 21:28 39 07:31 (WEA 17-2) | 20:28 | 19:15 | 17:09 | 16:21 | 16:19
29 | 05:41 06:53 (WEA 17-2) | 06:31 | 07:23 | 07:16 | 08:11 | 08:38
| 21:27 39 07:32 (WEA 17-2) | 20:26 | 19:13 | 17:07 | 16:20 | 16:20
30 | 05:42 06:52 (WEA 17-2) | 06:33 | 07:25 | 07:18 | 08:12 | 08:39
| 21:25 40  07:32 (WEA 17-2) | 20:24 | 19:11 | 17:05 | 16:20 | 16:21
31 | 05:44 06:52 (WEA 17-2) | 06:35 | | 07:20 | | 08:39
| 21:24 40 07:32 (WEA 17-2) | 20:21 | | 17:03 | | 16:22
Sonnenscheinstunden | 505 | 456 | 382 | 332 | 265 | 241

astr.max.mogl.Beschattung | 745 | 730 | 359 | | |

2018

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

ZECH Ingenieurgesellschaft mbH
Hessenweg 38

DE-49809 Lingen (Ems)

0049 591 800 1634

Thomas Wihard / wihard@zechgmbh.de

Berechnet:

18.12.2018 11:19/3.0.654

Projekt:

LQ13955.2 Fiirstenau-Hollenstede 18

Beschreibung:
Windenergie Hollenstede 18 Planungs-
gesellschaft mbH

Schattenwurf-Untersuchung zum
Genehmigungsverfahren fiir die Errichtung
von 4 Windenergieanlagen in Hollenstede

SHADOW - Kalender

Berechnung: Windenergie Hollenstede 2018-12Schattenrezeptor: IP 08 - Welperort 24
Voraussetzungen fiir Berechnung des Schattenwurfs

Referenzjahr fiir Kalender 2018

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

|Januar |Februar |Marz | April | Mai | Juni
1] 08:39 | 08:12 | 07:17 | 07:06 | 05:59 07:01 (WEA 17-3) | 05:13 06:03 (WEA 17-1)
| 16:23 | 17:12 | 18:04 | 20:00 | 20:52 14 07:15 (WEA 17-3) | 21:39 21  06:24 (WEA 17-1)
2] 08:39 | 08:10 | 07:15 | 07:03 | 05:58 07:04 (WEA 17-3) | 05:12 06:01 (WEA 17-2)
| 16:24 | 17:14 | 18:06 | 20:02 | 20:54 8 07:12 (WEA 17-3) | 21:40 23 06:24 (WEA 17-1)
3108:38 | 08:08 | 07:13 | 07:01 | 05:56 | 05:11 05:59 (WEA 17-2)
| 16:26 | 17:15 | 18:08 | 20:03 | 20:55 | 21:41 24 06:23 (WEA 17-1)
4| 08:38 | 08:07 | 07:11 | 06:59 | 05:54 | 05:10 05:59 (WEA 17-2)
| 16:27 | 17:17 | 18:10 | 20:05 | 20:57 | 21:43 25  06:24 (WEA 17-1)
5108:38 | 08:05 | 07:09 | 06:56 | 05:52 | 05:09 05:58 (WEA 17-2)
| 16:28 | 17:19 | 18:12 | 20:07 | 20:59 | 21:44 25  06:23 (WEA 17-1)
6 | 08:38 | 08:03 | 07:06 | 06:54 | 05:50 | 05:09 05:57 (WEA 17-2)
| 16:29 | 17:21 | 18:14 | 20:09 | 21:00 | 21:45 25  06:22 (WEA 17-1)
7 | 08:37 | 08:02 | 07:04 | 06:52 | 05:48 | 05:08 05:57 (WEA 17-2)
| 16:30 | 17:23 | 18:15 | 20:10 | 21:02 | 21:46 26  06:23 (WEA 17-1)
8| 08:37 | 08:00 | 07:02 | 06:49 | 05:46 | 05:07 05:57 (WEA 17-2)
| 16:32 | 17:25 | 18:17 | 20:12 | 21:04 | 21:46 26  06:23 (WEA 17-1)
9 | 08:36 | 07:58 | 06:59 | 06:47 | 05:44 | 05:07 05:56 (WEA 17-2)
| 16:33 | 17:27 | 18:19 | 20:14 | 21:05 | 21:47 26  06:22 (WEA 17-1)
10 | 08:36 | 07:56 | 06:57 | 06:45 | 05:43 | 05:06 05:56 (WEA 17-2)
| 16:34 | 17:29 | 18:21 | 20:15 | 21:07 | 21:48 26  06:22 (WEA 17-1)
11 | 08:35 | 07:54 | 06:55 | 06:43 | 05:41 | 05:06 05:55 (WEA 17-2)
| 16:36 |17:31 | 18:23 | 20:17 | 21:09 | 21:49 26  06:21 (WEA 17-1)
12 | 08:35 | 07:53 | 06:53 | 06:40 | 05:39 | 05:06 05:55 (WEA 17-2)
| 16:37 | 17:33 | 18:24 | 20:19 | 21:10 | 21:50 26  06:21 (WEA 17-1)
13 | 08:34 | 07:51 | 06:50 | 06:38 | 05:37 | 05:05 05:55 (WEA 17-2)
| 16:39 | 17:34 | 18:26 | 20:21 | 21:12 | 21:50 26  06:21 (WEA 17-1)
14 | 08:33 | 07:49 | 06:48 | 06:36 07:11 (WEA 17-3) | 05:36 06:07 (WEA 17-1) | 05:05 05:56 (WEA 17-2)
| 16:40 | 17:36 | 18:28 | 20:22 3 07:14 (WEA 17-3) | 21:14 10  06:17 (WEA 17-1) | 21:51 26  06:22 (WEA 17-2)
15 | 08:32 | 07:47 | 06:46 | 06:33 07:06 (WEA 17-3) | 05:34 06:06 (WEA 17-1) | 05:05 05:56 (WEA 17-2)
| 16:42 | 17:38 | 18:30 | 20:24 12 07:18 (WEA 17-3) | 21:15 13 06:19 (WEA 17-1) | 21:52 26  06:22 (WEA 17-2)
16 | 08:32 | 07:45 | 06:43 | 06:31 07:04 (WEA 17-3) | 05:33 06:04 (WEA 17-1) | 05:05 05:56 (WEA 17-2)
| 16:43 | 17:40 | 18:32 | 20:26 16 07:20 (WEA 17-3) | 21:17 15  06:19 (WEA 17-1) | 21:52 27  06:23 (WEA 17-2)
17 | 08:31 | 07:43 | 06:41 | 06:29 07:01 (WEA 17-3) | 05:31 06:04 (WEA 17-1) | 05:05 05:56 (WEA 17-2)
| 16:45 | 17:42 | 18:33 | 20:28 20 07:21 (WEA 17-3) | 21:18 17 06:21 (WEA 17-1) | 21:53 27  06:23 (WEA 17-2)
18 | 08:30 | 07:41 | 06:39 | 06:27 07:00 (WEA 17-3) | 05:30 06:03 (WEA 17-1) | 05:04 05:56 (WEA 17-2)
| 16:47 | 17:44 | 18:35 | 20:29 22 07:22 (WEA 17-3) | 21:20 19  06:22 (WEA 17-1) | 21:53 28  06:24 (WEA 17-2)
19 | 08:29 | 07:39 | 06:36 | 06:25 06:59 (WEA 17-3) | 05:28 06:02 (WEA 17-1) | 05:04 05:56 (WEA 17-2)
| 16:48 | 17:46 | 18:37 | 20:31 23 07:22 (WEA 17-3) | 21:21 20 06:22 (WEA 17-1) | 21:54 28  06:24 (WEA 17-2)
20 | 08:28 | 07:37 | 06:34 | 06:22 06:59 (WEA 17-3) | 05:27 06:02 (WEA 17-1) | 05:05 05:56 (WEA 17-2)
| 16:50 | 17:48 | 18:39 | 20:33 24 07:23 (WEA 17-3) | 21:23 21 06:23 (WEA 17-1) | 21:54 28  06:24 (WEA 17-2)
21 | 08:27 | 07:35 | 06:32 | 06:20 06:58 (WEA 17-3) | 05:25 06:02 (WEA 17-1) | 05:05 05:56 (WEA 17-2)
| 16:52 | 17:50 | 18:40 | 20:35 25  07:23 (WEA 17-3) | 21:24 21 06:23 (WEA 17-1) | 21:54 28  06:24 (WEA 17-2)
22| 08:25 | 07:33 | 06:29 | 06:18 06:58 (WEA 17-3) | 05:24 06:02 (WEA 17-1) | 05:05 05:56 (WEA 17-2)
| 16:54 | 17:51 | 18:42 | 20:36 25  07:23 (WEA 17-3) | 21:26 22 06:24 (WEA 17-1) | 21:54 28  06:24 (WEA 17-2)
23| 08:24 | 07:30 | 06:27 | 06:16 06:57 (WEA 17-3) | 05:23 06:01 (WEA 17-1) | 05:05 05:56 (WEA 17-2)
| 16:55 | 17:53 | 18:44 | 20:38 26  07:23 (WEA 17-3) | 21:27 22 06:23 (WEA 17-1) | 21:55 28  06:24 (WEA 17-2)
241 08:23 | 07:28 | 06:24 | 06:14 06:57 (WEA 17-3) | 05:21 06:01 (WEA 17-1) | 05:05 05:57 (WEA 17-2)
| 16:57 | 17:55 | 18:46 | 20:40 26  07:23 (WEA 17-3) | 21:29 23 06:24 (WEA 17-1) | 21:55 28  06:25 (WEA 17-2)
25| 08:22 | 07:26 | 07:22 | 06:12 06:57 (WEA 17-3) | 05:20 06:01 (WEA 17-1) | 05:06 05:57 (WEA 17-2)
| 16:59 | 17:57 | 19:48 | 20:42 25  07:22 (WEA 17-3) | 21:30 23 06:24 (WEA 17-1) | 21:55 28  06:25 (WEA 17-2)
26 | 08:20 | 07:24 | 07:20 | 06:10 06:58 (WEA 17-3) | 05:19 06:01 (WEA 17-1) | 05:06 05:57 (WEA 17-2)
| 17:01 | 17:59 | 19:49 | 20:43 24 07:22 (WEA 17-3) | 21:32 23 06:24 (WEA 17-1) | 21:55 27  06:24 (WEA 17-2)
27 | 08:19 | 07:22 | 07:17 | 06:08 06:58 (WEA 17-3) | 05:18 06:02 (WEA 17-1) | 05:06 05:58 (WEA 17-2)
| 17:02 | 18:01 | 19:51 | 20:45 23 07:21 (WEA 17-3) | 21:33 22 06:24 (WEA 17-1) | 21:55 27  06:25 (WEA 17-2)
28 | 08:18 | 07:20 | 07:15 | 06:06 06:58 (WEA 17-3) | 05:17 06:02 (WEA 17-1) | 05:07 05:58 (WEA 17-2)
| 17:04 | 18:03 | 19:53 | 20:47 22 07:20 (WEA 17-3) | 21:34 22 06:24 (WEA 17-1) | 21:55 27  06:25 (WEA 17-2)
29 | 08:16 | | 07:13 | 06:03 06:59 (WEA 17-3) | 05:15 06:02 (WEA 17-1) | 05:07 05:59 (WEA 17-2)
| 17:06 | | 19:55 | 20:49 20 07:19 (WEA 17-3) | 21:36 22 06:24 (WEA 17-1) | 21:55 26  06:25 (WEA 17-2)
30 | 08:15 | | 07:10 | 06:01 07:00 (WEA 17-3) | 05:14 06:02 (WEA 17-1) | 05:08 05:58 (WEA 17-2)
| 17:08 | | 19:56 | 20:50 17 07:17 (WEA 17-3) | 21:37 22 06:24 (WEA 17-1) | 21:54 26  06:24 (WEA 17-1)
31]08:13 | | 07:08 | | 05:13 06:03 (WEA 17-1) |
| 17:10 | | 19:58 | | 21:38 21 06:24 (WEA 17-1) |
Sonnenscheinstunden | 256 | 275 | 366 | 416 | 487 | 502
astr.max.mogl.Beschattung | | | | 353 | 380 | 788

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

Tag im Monat Sonnenaufgang  (SS:MM)

Sonnenuntergang (SS:MM)

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

(WEA mit erstem Schatten)

Minuten mit Schatten (WEA mit letztem Schatten)
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Projekt:

LQ13955.2 Fiirstenau-Hollenstede 18

SHADOW - Kalender

Beschreibung:

Windenergie Hollenstede 18 Planungs-

gesellschaft mbH

Schattenwurf-Untersuchung zum

Genehmigungsverfahren fiir die Errichtung
von 4 Windenergieanlagen in Hollenstede

Lizenzierter Anwender:

ZECH Ingenieurgesellschaft mbH
Hessenweg 38

DE-49809 Lingen (Ems)

0049 591 800 1634

Thomas Wihard / wihard@zechgmbh.de

Berechnet:

18.12.2018 11:19/3.0.654

Berechnung: Windenergie Hollenstede 2018-12Schattenrezeptor: IP 08 - Welperort 24
Voraussetzungen fiir Berechnung des Schattenwurfs

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

Sonnenscheinstunden |

| Juli

105:09
| 21:54

1:53

1:50
5:16

505

astr.max.mogl.Beschattung |

26

26

26

26

26

26

25

25

25

24

24

22

21

21

22

22

22

22

22

22

23

22

22

21

21

19

18

17

14

11

7

670

2018

| August

05:59 (WEA 17-2) | 05:45
06:25 (WEA 17-1) | 21:22
06:00 (WEA 17-2) | 05:47
06:26 (WEA 17-1) | 21:20
06:00 (WEA 17-2) | 05:49
06:26 (WEA 17-1) | 21:19
06:01 (WEA 17-2) | 05:50
06:27 (WEA 17-1) | 21:17
06:02 (WEA 17-2) | 05:52
06:28 (WEA 17-1) | 21:15
06:03 (WEA 17-2) | 05:53
06:29 (WEA 17-1) | 21:13
06:04 (WEA 17-2) | 05:55
06:29 (WEA 17-1) | 21:11
06:04 (WEA 17-2) | 05:57
06:29 (WEA 17-1) | 21:10
06:05 (WEA 17-2) | 05:58
06:30 (WEA 17-1) | 21:08
06:06 (WEA 17-2) | 06:00
06:30 (WEA 17-1) | 21:06
06:07 (WEA 17-2) | 06:02
06:31 (WEA 17-1) | 21:04
06:09 (WEA 17-2) | 06:03
06:31 (WEA 17-1) | 21:02
06:11 (WEA 17-1) | 06:05
06:32 (WEA 17-1) | 21:00
06:11 (WEA 17-1) | 06:06
06:32 (WEA 17-1) | 20:58
06:11 (WEA 17-1) | 06:08
06:33 (WEA 17-1) | 20:56
06:11 (WEA 17-1) | 06:10
06:33 (WEA 17-1) | 20:54
06:11 (WEA 17-1) | 06:11
06:33 (WEA 17-1) | 20:52
06:11 (WEA 17-1) | 06:13
06:33 (WEA 17-1) | 20:50
06:11 (WEA 17-1) | 06:15
06:33 (WEA 17-1) | 20:48
06:11 (WEA 17-1) | 06:16
06:33 (WEA 17-1) | 20:46
06:11 (WEA 17-1) | 06:18
06:34 (WEA 17-1) | 20:43
06:11 (WEA 17-1) | 06:20
06:33 (WEA 17-1) | 20:41
06:11 (WEA 17-1) | 06:21
06:33 (WEA 17-1) | 20:39
06:12 (WEA 17-1) | 06:23
06:33 (WEA 17-1) | 20:37
06:12 (WEA 17-1) | 06:25
06:33 (WEA 17-1) | 20:35
06:13 (WEA 17-1) | 06:26
06:32 (WEA 17-1) | 20:33
06:14 (WEA 17-1) | 06:28
06:32 (WEA 17-1) | 20:30
06:14 (WEA 17-1) | 06:30
06:31 (WEA 17-1) | 20:28
06:16 (WEA 17-1) | 06:31
06:30 (WEA 17-1) | 20:26
06:17 (WEA 17-1) | 06:33
06:28 (WEA 17-1) | 20:24
06:19 (WEA 17-1) | 06:35
06:26 (WEA 17-1) | 20:21

| 456

|

11

15

18

20

22

24

24

25

25

26

26

25

24

23

21

19

16

12

376

| SeptembefOktober | Novembelj Dezember

07:11 (WEA 17-3) | 06:55
07:22 (WEA 17-3) | 19:53
07:09 (WEA 17-3) | 06:56
07:24 (WEA 17-3) | 19:51
07:07 (WEA 17-3) | 06:58
07:25 (WEA 17-3) | 19:49
07:06 (WEA 17-3) | 07:00
07:26 (WEA 17-3) | 19:46
07:06 (WEA 17-3) | 07:01
07:28 (WEA 17-3) | 19:44
07:04 (WEA 17-3) | 07:03
07:28 (WEA 17-3) | 19:42
07:04 (WEA 17-3) | 07:05
07:28 (WEA 17-3) | 19:39
07:03 (WEA 17-3) | 07:06
07:28 (WEA 17-3) | 19:37
07:03 (WEA 17-3) | 07:08
07:28 (WEA 17-3) | 19:34
07:02 (WEA 17-3) | 07:10
07:28 (WEA 17-3) | 19:32
07:02 (WEA 17-3) | 07:11
07:28 (WEA 17-3) | 19:30
07:03 (WEA 17-3) | 07:13
07:28 (WEA 17-3) | 19:27
07:02 (WEA 17-3) | 07:15
07:26 (WEA 17-3) | 19:25
07:03 (WEA 17-3) | 07:16
07:26 (WEA 17-3) | 19:23
07:03 (WEA 17-3) | 07:18
07:24 (WEA 17-3) | 19:20
07:04 (WEA 17-3) | 07:20
07:23 (WEA 17-3) | 19:18
07:05 (WEA 17-3) | 07:21
07:21 (WEA 17-3) | 19:15
07:07 (WEA 17-3) | 07:23
07:19 (WEA 17-3) | 19:13

| 07:25

| 19:11

|
|
| 382
|

| 07:27
| 19:08
| 07:28
| 19:06
| 07:30
| 19:04
| 07:32
| 19:01
| 07:33
| 18:59
| 07:35
| 18:57
| 07:37
| 18:54
| 07:39
| 18:52
| 07:40
| 18:50
| 07:42
| 18:48
| 07:44
| 18:45
| 07:46
| 18:43
| 07:47
| 18:41
| 07:49
| 18:38
| 07:51
| 18:36
| 07:53
| 18:34
| 07:54
| 18:32
| 07:56
| 18:30
| 07:58
| 18:27
| 08:00
| 18:25
| 08:01
| 18:23
| 08:03
| 18:21
| 08:05

8:09

| 07:21 | 08:14
| 17:01 | 16:19
| 07:23 | 08:15
| 16:59 | 16:18
| 07:25 | 08:17
| 16:57 | 16:17
| 07:27 | 08:18
| 16:55 | 16:17
| 07:29 | 08:19
| 16:53 | 16:16
| 07:31 | 08:21
| 16:52 | 16:16
| 07:32 | 08:22
| 16:50 | 16:15
| 07:34 | 08:23
| 16:48 | 16:15
| 07:36 | 08:25
| 16:46 | 16:15
| 07:38 | 08:26
| 16:45 | 16:14
| 07:40 | 08:27
| 16:43 | 16:14
| 07:42 | 08:28
| 16:42 | 16:14
| 07:43 | 08:29
| 16:40 | 16:14
| 07:45 | 08:30
| 16:38 | 16:14
| 07:47 | 08:31
| 16:37 | 16:14
| 07:49 | 08:32
| 16:35 | 16:14
| 07:51 | 08:33
| 16:34 | 16:14
| 07:52 | 08:33
| 16:33 | 16:14
| 07:54 | 08:34
| 16:31 | 16:14
| 07:56 | 08:35
| 16:30 | 16:15
| 07:58 | 08:35
| 16:29 | 16:15
| 07:59 | 08:36
| 16:28 | 16:16
| 08:01 | 08:37
| 16:26 | 16:16
| 08:03 | 08:37
| 16:25 | 16:17
| 08:04 | 08:37
| 16:24 | 16:17
| 08:06 | 08:38
| 16:23 | 16:18
| 08:08 | 08:38
| 16:22 | 16:19
| 08:09 | 08:38
| 16:21 | 16:19
| 08:11 | 08:38
| 16:20 | 16:20
| 08:12 | 08:39
| 16:20 | 16:21
| | 08:39
| | 16:22
| 265 | 241
| |

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

Tag im Monat

Sonnenaufgang
Sonnenuntergang (SS:MM)

(SS:MM)

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

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

ZECH Ingenieurgesellschaft mbH
Hessenweg 38

DE-49809 Lingen (Ems)

0049 591 800 1634

Thomas Wihard / wihard@zechgmbh.de

Berechnet:

18.12.2018 11:19/3.0.654

Projekt:

LQ13955.2 Fiirstenau-Hollenstede 18

Beschreibung:
Windenergie Hollenstede 18 Planungs-
gesellschaft mbH

Schattenwurf-Untersuchung zum
Genehmigungsverfahren fiir die Errichtung
von 4 Windenergieanlagen in Hollenstede

SHADOW - Kalender

Berechnung: Windenergie Hollenstede 2018-12Schattenrezeptor: IP 09 - Welperort 20
Voraussetzungen fiir Berechnung des Schattenwurfs

Referenzjahr fiir Kalender 2018

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

|Januar |Februar |Marz | April | Mai | Juni
1] 08:39 | 08:12 | 07:17 | 07:06 | 05:59 06:41 (WEA 17-3) | 05:13 05:49 (WEA 17-1)
| 16:23 | 17:12 | 18:04 | 20:00 | 20:52 28  07:09 (WEA 17-3) | 21:39 12 06:01 (WEA 17-1)
2] 08:39 | 08:10 | 07:15 | 07:03 | 05:58 06:40 (WEA 17-3) | 05:12 05:48 (WEA 17-1)
| 16:24 | 17:14 | 18:06 | 20:02 | 20:54 29  07:09 (WEA 17-3) | 21:40 14 06:02 (WEA 17-1)
3108:38 | 08:08 | 07:13 | 07:01 | 05:56 06:40 (WEA 17-3) | 05:11 05:47 (WEA 17-1)
| 16:26 | 17:15 | 18:08 | 20:03 | 20:55 29  07:09 (WEA 17-3) | 21:41 16 06:03 (WEA 17-1)
4| 08:38 | 08:07 | 07:11 | 06:59 | 05:54 06:40 (WEA 17-3) | 05:10 05:47 (WEA 17-1)
| 16:27 | 17:17 | 18:10 | 20:05 | 20:57 30 07:10 (WEA 17-3) | 21:43 17 06:04 (WEA 17-1)
5108:38 | 08:05 | 07:09 | 06:56 | 05:52 06:40 (WEA 17-3) | 05:09 05:46 (WEA 17-1)
| 16:28 | 17:19 | 18:12 | 20:07 | 20:59 29  07:09 (WEA 17-3) | 21:44 18  06:04 (WEA 17-1)
6 | 08:38 | 08:03 | 07:06 | 06:54 | 05:50 06:40 (WEA 17-3) | 05:09 05:46 (WEA 17-1)
| 16:29 | 17:21 | 18:14 | 20:08 | 21:00 29  07:09 (WEA 17-3) | 21:45 19  06:05 (WEA 17-1)
7 | 08:37 | 08:02 | 07:04 | 06:52 | 05:48 06:39 (WEA 17-3) | 05:08 05:46 (WEA 17-1)
| 16:30 | 17:23 | 18:15 | 20:10 | 21:02 29  07:08 (WEA 17-3) | 21:46 20  06:06 (WEA 17-1)
8| 08:37 | 08:00 | 07:02 | 06:49 | 05:46 06:40 (WEA 17-3) | 05:07 05:46 (WEA 17-1)
| 16:32 | 17:25 | 18:17 | 20:12 | 21:04 29  07:09 (WEA 17-3) | 21:46 21 06:07 (WEA 17-1)
9 | 08:36 | 07:58 | 06:59 | 06:47 | 05:44 06:40 (WEA 17-3) | 05:07 05:46 (WEA 17-1)
| 16:33 | 17:27 | 18:19 | 20:14 | 21:05 28  07:08 (WEA 17-3) | 21:47 21  06:07 (WEA 17-1)
10 | 08:36 | 07:56 | 06:57 | 06:45 | 05:43 06:40 (WEA 17-3) | 05:06 05:46 (WEA 17-1)
| 16:34 | 17:29 | 18:21 | 20:15 | 21:07 27  07:07 (WEA 17-3) | 21:48 21  06:07 (WEA 17-1)
11 | 08:35 | 07:54 | 06:55 | 06:43 | 05:41 06:41 (WEA 17-3) | 05:06 05:45 (WEA 17-1)
| 16:36 |17:31 | 18:23 | 20:17 | 21:09 26  07:07 (WEA 17-3) | 21:49 22 06:07 (WEA 17-1)
12 | 08:35 | 07:53 | 06:53 | 06:40 | 05:39 06:42 (WEA 17-3) | 05:06 05:46 (WEA 17-1)
| 16:37 | 17:33 | 18:24 | 20:19 | 21:10 24 07:06 (WEA 17-3) | 21:50 22 06:08 (WEA 17-1)
13 | 08:34 | 07:51 | 06:50 | 06:38 | 05:37 06:43 (WEA 17-3) | 05:05 05:46 (WEA 17-1)
| 16:39 | 17:34 | 18:26 | 20:21 | 21:12 22 07:05 (WEA 17-3) | 21:50 22 06:08 (WEA 17-1)
14 | 08:33 | 07:49 | 06:48 | 06:36 | 05:36 06:43 (WEA 17-3) | 05:05 05:46 (WEA 17-1)
| 16:40 | 17:36 | 18:28 | 20:22 | 21:14 21 07:04 (WEA 17-3) | 21:51 23 06:09 (WEA 17-1)
15 | 08:32 | 07:47 | 06:46 | 06:33 | 05:34 06:45 (WEA 17-3) | 05:05 05:46 (WEA 17-1)
| 16:42 | 17:38 | 18:30 | 20:24 | 21:15 18  07:03 (WEA 17-3) | 21:52 23 06:09 (WEA 17-1)
16 | 08:32 | 07:45 | 06:43 | 06:31 | 05:33 06:46 (WEA 17-3) | 05:05 05:47 (WEA 17-1)
| 16:43 | 17:40 | 18:32 | 20:26 | 21:17 15 07:01 (WEA 17-3) | 21:52 23 06:10 (WEA 17-1)
17 | 08:31 | 07:43 | 06:41 | 06:29 | 05:31 06:48 (WEA 17-3) | 05:04 05:47 (WEA 17-1)
| 16:45 | 17:42 | 18:33 | 20:28 | 21:18 12 07:00 (WEA 17-3) | 21:53 23 06:10 (WEA 17-1)
18 | 08:30 | 07:41 | 06:39 | 06:27 | 05:30 06:51 (WEA 17-3) | 05:04 05:47 (WEA 17-1)
| 16:47 | 17:44 | 18:35 | 20:29 | 21:20 6  06:57 (WEA 17-3) | 21:53 23 06:10 (WEA 17-1)
19 | 08:29 | 07:39 | 06:36 | 06:25 | 05:28 | 05:04 05:47 (WEA 17-1)
| 16:48 | 17:46 | 18:37 | 20:31 | 21:21 | 21:54 23 06:10 (WEA 17-1)
20 | 08:28 | 07:37 | 06:34 | 06:22 | 05:27 | 05:05 05:47 (WEA 17-1)
| 16:50 | 17:48 | 18:39 | 20:33 | 21:23 | 21:54 23 06:10 (WEA 17-1)
21| 08:26 | 07:35 | 06:32 | 06:20 | 05:25 | 05:05 05:47 (WEA 17-1)
| 16:52 | 17:50 | 18:40 | 20:35 | 21:24 | 21:54 24 06:11 (WEA 17-1)
22| 08:25 | 07:33 | 06:29 | 06:18 | 05:24 | 05:05 05:47 (WEA 17-1)
| 16:54 | 17:51 | 18:42 | 20:36 | 21:26 | 21:54 24 06:11 (WEA 17-1)
23| 08:24 | 07:30 | 06:27 | 06:16 | 05:23 | 05:05 05:47 (WEA 17-1)
| 16:55 | 17:53 | 18:44 | 20:38 | 21:27 | 21:55 24 06:11 (WEA 17-1)
241 08:23 | 07:28 | 06:24 | 06:14 06:51 (WEA 17-3) | 05:21 | 05:05 05:48 (WEA 17-1)
| 16:57 | 17:55 | 18:46 | 20:40 11 07:02 (WEA 17-3) | 21:29 | 21:55 23 06:11 (WEA 17-1)
25| 08:22 | 07:26 | 07:22 | 06:12 06:48 (WEA 17-3) | 05:20 | 05:06 05:48 (WEA 17-1)
| 16:59 | 17:57 | 19:48 | 20:42 16 07:04 (WEA 17-3) | 21:30 | 21:55 23 06:11 (WEA 17-1)
26 | 08:20 | 07:24 | 07:20 | 06:10 06:46 (WEA 17-3) | 05:19 | 05:06 05:48 (WEA 17-1)
| 17:01 | 17:59 | 19:49 | 20:43 20 07:06 (WEA 17-3) | 21:32 | 21:55 23 06:11 (WEA 17-1)
27 | 08:19 | 07:22 | 07:17 | 06:08 06:45 (WEA 17-3) | 05:18 | 05:06 05:49 (WEA 17-1)
| 17:02 | 18:01 | 19:51 | 20:45 22 07:07 (WEA 17-3) | 21:33 | 21:55 23 06:12 (WEA 17-1)
28 | 08:18 | 07:20 | 07:15 | 06:06 06:44 (WEA 17-3) | 05:17 | 05:07 05:48 (WEA 17-1)
| 17:04 | 18:03 | 19:53 | 20:47 24 07:08 (WEA 17-3) | 21:34 | 21:55 23 06:11 (WEA 17-1)
29 | 08:16 | | 07:13 | 06:03 06:43 (WEA 17-3) | 05:15 | 05:07 05:49 (WEA 17-1)
| 17:06 | | 19:55 | 20:49 25  07:08 (WEA 17-3) | 21:36 | 21:55 23 06:12 (WEA 17-1)
30 | 08:15 | | 07:10 | 06:01 06:42 (WEA 17-3) | 05:14 05:51 (WEA 17-1) | 05:08 05:49 (WEA 17-1)
| 17:08 | | 19:56 | 20:50 27  07:09 (WEA 17-3) | 21:37 6  05:57 (WEA 17-1) | 21:54 22 06:11 (WEA 17-1)
31]08:13 | | 07:08 | | 05:13 05:50 (WEA 17-1) |
| 17:10 | | 19:58 | | 21:38 10  06:00 (WEA 17-1) |
Sonnenscheinstunden | 256 | 275 | 366 | 416 | 487 | 502
astr.max.mogl.Beschattung | | | | 145 | 447 | 638

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

Tag im Monat Sonnenaufgang  (SS:MM)

Sonnenuntergang (SS:MM)

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

(WEA mit erstem Schatten)

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

LQ13955.2 Fiirstenau-Hollenstede 18  Windenergie Hollenstede 18 Planungs- ZECH Ingenieurgesellschaft mbH
gesellschaft mbH Hessenweg 38
DE-49809 Lingen (Ems)
Schattenwurf-Untersuchung zum 0049 591 800 1634
Genehmigungsverfahren fiir die Errichtung Thomas Wihard / wihard@zechgmbh.de

Berechnet:

von 4 Windenergieanlagen in Hollenstede 18.12.2018 11:19/3.0.654

SHADOW - Kalender

Berechnung: Windenergie Hollenstede 2018-12Schattenrezeptor: IP 09 - Welperort 20
Voraussetzungen fiir Berechnung des Schattenwurfs

Referenzjahr fiir Kalender 2018

Die dargestellten Zeiten sind die astronomisch maximal mogliche 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 | Novembelj Dezember
1] 05:09 05:50 (WEA 17-1) | 05:45 06:53 (WEA 17-3) | 06:36 | 07:27 | 07:21 | 08:14
| 21:54 22 06:12 (WEA 17-1) | 21:22 23 07:16 (WEA 17-3) | 20:19 | 19:08 | 17:01 | 16:19
2 | 05:09 05:50 (WEA 17-1) | 05:47 06:52 (WEA 17-3) | 06:38 | 07:28 | 07:23 | 08:15
| 21:54 22 06:12 (WEA 17-1) | 21:20 24  07:16 (WEA 17-3) | 20:17 | 19:06 | 16:59 | 16:18
3] 05:10 05:50 (WEA 17-1) | 05:49 06:51 (WEA 17-3) | 06:40 | 07:30 | 07:25 | 08:17
| 21:53 22 06:12 (WEA 17-1) | 21:19 27 07:18 (WEA 17-3) | 20:14 | 19:04 | 16:57 | 16:17
4] 05:11 05:51 (WEA 17-1) | 05:50 06:50 (WEA 17-3) | 06:41 | 07:32 | 07:27 | 08:18
| 21:53 21 06:12 (WEA 17-1) | 21:17 28  07:18 (WEA 17-3) | 20:12 | 19:01 | 16:55 | 16:17
5]05:11 05:52 (WEA 17-1) | 05:52 06:50 (WEA 17-3) | 06:43 | 07:33 | 07:29 | 08:19
| 21:53 20 06:12 (WEA 17-1) | 21:15 28  07:18 (WEA 17-3) | 20:10 | 18:59 | 16:53 | 16:16
6| 05:12 05:52 (WEA 17-1) | 05:53 06:50 (WEA 17-3) | 06:45 | 07:35 | 07:31 | 08:21
| 21:52 20 06:12 (WEA 17-1) | 21:13 28  07:18 (WEA 17-3) | 20:07 | 18:57 | 16:52 | 16:16
7 |1 05:13 05:53 (WEA 17-1) | 05:55 06:50 (WEA 17-3) | 06:46 | 07:37 | 07:32 | 08:22
| 21:51 19  06:12 (WEA 17-1) | 21:11 29  07:19 (WEA 17-3) | 20:05 | 18:54 | 16:50 | 16:15
8] 05:14 05:53 (WEA 17-1) | 05:57 06:49 (WEA 17-3) | 06:48 | 07:39 | 07:34 | 08:23
| 21:51 18  06:11 (WEA 17-1) | 21:10 29 07:18 (WEA 17-3) | 20:03 | 18:52 | 16:48 | 16:15
9 | 05:15 05:53 (WEA 17-1) | 05:58 06:49 (WEA 17-3) | 06:50 | 07:40 | 07:36 | 08:24
| 21:50 18  06:11 (WEA 17-1) | 21:08 30 07:19 (WEA 17-3) | 20:00 | 18:50 | 16:46 | 16:15
10 | 05:16 05:54 (WEA 17-1) | 06:00 06:49 (WEA 17-3) | 06:51 | 07:42 | 07:38 | 08:26
| 21:49 16  06:10 (WEA 17-1) | 21:06 29 07:18 (WEA 17-3) | 19:58 | 18:48 | 16:45 | 16:14
11 | 05:17 05:55 (WEA 17-1) | 06:02 06:49 (WEA 17-3) | 06:53 | 07:44 | 07:40 | 08:27
| 21:49 15  06:10 (WEA 17-1) | 21:04 29 07:18 (WEA 17-3) | 19:56 | 18:45 | 16:43 | 16:14
12 | 05:18 05:56 (WEA 17-1) | 06:03 06:49 (WEA 17-3) | 06:55 | 07:46 | 07:42 | 08:28
| 21:48 13 06:09 (WEA 17-1) | 21:02 28  07:17 (WEA 17-3) | 19:53 | 18:43 | 16:42 | 16:14
13| 05:19 05:57 (WEA 17-1) | 06:05 06:49 (WEA 17-3) | 06:56 | 07:47 | 07:43 | 08:29
| 21:47 11 06:08 (WEA 17-1) | 21:00 28  07:17 (WEA 17-3) | 19:51 | 18:41 | 16:40 | 16:14
14 | 05:20 05:59 (WEA 17-1) | 06:06 06:49 (WEA 17-3) | 06:58 | 07:49 | 07:45 | 08:30
| 21:46 8 06:07 (WEA 17-1) | 20:58 27  07:16 (WEA 17-3) | 19:49 | 18:38 | 16:38 | 16:14
15 | 05:22 06:03 (WEA 17-1) | 06:08 06:50 (WEA 17-3) | 07:00 | 07:51 | 07:47 | 08:31
| 21:45 1 06:04 (WEA 17-1) | 20:56 26 07:16 (WEA 17-3) | 19:46 | 18:36 | 16:37 | 16:14
16 | 05:23 | 06:10 06:51 (WEA 17-3) | 07:01 | 07:53 | 07:49 | 08:32
| 21:44 |20:54 24 07:15(WEA 17-3) | 19:44 | 18:34  [16:35 | 16:14
17 | 05:24 | 06:11 06:52 (WEA 17-3) | 07:03 | 07:54 | 07:51 | 08:33
| 21:43 |20:52 21 07:13(WEA17-3) | 19:42 | 18:32  |16:34 | 16:14
18 | 05:25 | 06:13 06:53 (WEA 17-3) | 07:05 | 07:56 | 07:52 | 08:33
| 21:42 |20:50 19 07:12 (WEA17-3) [ 19:39 | 18:30  [16:33 | 16:14
19 | 05:27 | 06:15 06:55 (WEA 17-3) | 07:06 | 07:58 | 07:54 | 08:34
| 21:41 |20:48 14  07:09 (WEA 17-3) | 19:37 | 18:27  |16:31 | 16:14
20 | 05:28 | 06:16 06:58 (WEA 17-3) | 07:08 | 08:00 | 07:56 | 08:35
| 21:39 | 20:46 8 07:06 (WEA 17-3) | 19:34 | 18:25 | 16:30 | 16:15
21 | 05:29 | 06:18 |07:10 | 08:01 | 07:58 | 08:35
| 21:38 | 20:43 119:32  [18:23 | 16:29 | 16:15
22 | 05:31 | 06:20 |07:11 | 08:03 | 07:59 | 08:36
| 21:37 | 20:41 119:30 | 18:21 | 16:28 | 16:16
23| 05:32 | 06:21 |07:13 | 08:05 |08:01 | 08:37
| 21:36 | 20:39 119:27 | 18:19 | 16:26 | 16:16
24 | 05:34 | 06:23 |07:15 | 08:07 | 08:03 | 08:37
| 21:34 | 20:37 |19:25 | 18:17 | 16:25 | 16:17
25 | 05:35 | 06:25 |07:16 | 08:09 | 08:04 | 08:37
| 21:33 | 20:35 119:23 | 18:15 | 16:24 | 16:17
26 | 05:36 | 06:26 |07:18 | 08:11  |08:06 | 08:38
| 21:31 | 20:33 119:20 |18:13 | 16:23 | 16:18
27 | 05:38 07:00 (WEA 17-3) | 06:28 |07:20 | 08:12 | 08:08 | 08:38
| 21:30 9  07:09 (WEA 17-3) | 20:30 |19:18 | 18:11 [ 16:22 | 16:19
28 | 05:39 06:57 (WEA 17-3) | 06:30 |07:21 | 07:14 | 08:09 | 08:38
|21:28 14 07:11 (WEA 17-3) | 20:28 |19:15 | 17:09 | 16:21 | 16:19
29 | 05:41 06:56 (WEA 17-3) | 06:31 |07:23 | 07:16 | 08:11 | 08:38
|21:27 17 07:13 (WEA 17-3) | 20:26 |19:13 | 17:07 | 16:20 | 16:20
30 | 05:42 06:55 (WEA 17-3) | 06:33 |07:25 | 07:18 | 08:12 | 08:39
| 21:25 19  07:14 (WEA 17-3) | 20:24 |19:11  [17:05  |16:20 | 16:21
31 | 05:44 06:53 (WEA 17-3) | 06:35 | 107:20 | | 08:39
|21:24 22 07:15 (WEA 17-3) | 20:21 | |17:03 | | 16:22
Sonnenscheinstunden | 505 | 456 | 382 | 332 | 265 | 241
astr.max.mogl.Beschattung | 327 | 499 | | | |
Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergegeben (Sommerzeit wie Bezugsjahr):
Tag im Monat Sonnenaufgang  (SS:MM) Zeitpunkt (SS:MM) Schattenanfang (WEA mit erstem Schatten)
Sonnenuntergang (SS:MM) Minuten mit Schatten Zeitpunkt (SS:MM) Schattenende (WEA mit letztem Schatten)
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Lizenzierter Anwender:

ZECH Ingenieurgesellschaft mbH
Hessenweg 38

DE-49809 Lingen (Ems)

0049 591 800 1634

Thomas Wihard / wihard@zechgmbh.de

Berechnet:

18.12.2018 11:19/3.0.654

Projekt:

LQ13955.2 Fiirstenau-Hollenstede 18

Beschreibung:
Windenergie Hollenstede 18 Planungs-
gesellschaft mbH

Schattenwurf-Untersuchung zum
Genehmigungsverfahren fiir die Errichtung
von 4 Windenergieanlagen in Hollenstede

SHADOW - Kalender

Berechnung: Windenergie Hollenstede 2018-12Schattenrezeptor: IP 10 - Welperort 19
Voraussetzungen fiir Berechnung des Schattenwurfs

Referenzjahr fiir Kalender 2018

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

|Januar |Februar |Marz | April | Mai | Juni
1] 08:39 | 08:12 | 07:17 | 07:06 | 05:59 06:54 (WEA 17-3) | 05:13 05:55 (WEA 17-1)
| 16:23 | 17:12 | 18:04 | 20:00 | 20:52 35  07:29 (WEA 17-3) | 21:39 7  06:02 (WEA 17-1)
2] 08:39 | 08:10 | 07:15 | 07:03 | 05:57 06:53 (WEA 17-3) | 05:12 05:53 (WEA 17-1)
| 16:24 | 17:14 | 18:06 | 20:02 | 20:54 35 07:28 (WEA 17-3) | 21:40 11 06:04 (WEA 17-1)
3108:38 | 08:08 | 07:13 | 07:01 | 05:56 06:53 (WEA 17-3) | 05:11 05:52 (WEA 17-1)
| 16:26 | 17:15 | 18:08 | 20:03 | 20:55 35 07:28 (WEA 17-3) | 21:41 13 06:05 (WEA 17-1)
4| 08:38 | 08:07 | 07:11 | 06:59 | 05:54 06:54 (WEA 17-3) | 05:10 05:52 (WEA 17-1)
| 16:27 | 17:17 | 18:10 | 20:05 | 20:57 34 07:28 (WEA 17-3) | 21:43 15 06:07 (WEA 17-1)
5108:38 | 08:05 | 07:09 | 06:56 | 05:52 06:54 (WEA 17-3) | 05:09 05:51 (WEA 17-1)
| 16:28 | 17:19 | 18:12 | 20:07 | 20:59 34 07:28 (WEA 17-3) | 21:44 16 06:07 (WEA 17-1)
6 | 08:38 | 08:03 | 07:06 | 06:54 | 05:50 06:54 (WEA 17-3) | 05:09 05:50 (WEA 17-1)
| 16:29 | 17:21 | 18:14 | 20:08 | 21:00 33 07:27 (WEA 17-3) | 21:45 18  06:08 (WEA 17-1)
7| 08:37 | 08:02 | 07:04 | 06:52 | 05:48 06:54 (WEA 17-3) | 05:08 05:50 (WEA 17-1)
| 16:30 | 17:23 | 18:15 | 20:10 | 21:02 32 07:26 (WEA 17-3) | 21:46 19  06:09 (WEA 17-1)
8 | 08:37 | 08:00 | 07:02 | 06:49 | 05:46 06:55 (WEA 17-3) | 05:07 05:49 (WEA 17-1)
| 16:32 | 17:25 | 18:17 | 20:12 | 21:04 31  07:26 (WEA 17-3) | 21:46 20  06:09 (WEA 17-1)
9 | 08:36 | 07:58 | 06:59 | 06:47 | 05:44 06:56 (WEA 17-3) | 05:07 05:49 (WEA 17-1)
| 16:33 | 17:27 | 18:19 | 20:14 | 21:05 29  07:25 (WEA 17-3) | 21:47 21 06:10 (WEA 17-1)
10 | 08:36 | 07:56 | 06:57 | 06:45 | 05:43 06:56 (WEA 17-3) | 05:06 05:49 (WEA 17-1)
| 16:34 | 17:29 | 18:21 | 20:15 | 21:07 28  07:24 (WEA 17-3) | 21:48 22 06:11 (WEA 17-1)
11 | 08:35 | 07:54 | 06:55 | 06:42 | 05:41 06:57 (WEA 17-3) | 05:06 05:49 (WEA 17-1)
| 16:36 |17:31 | 18:23 | 20:17 | 21:09 26  07:23 (WEA 17-3) | 21:49 22 06:11 (WEA 17-1)
12 | 08:35 | 07:53 | 06:53 | 06:40 | 05:39 06:58 (WEA 17-3) | 05:06 05:49 (WEA 17-1)
| 16:37 | 17:33 | 18:24 | 20:19 | 21:10 24 07:22 (WEA 17-3) | 21:50 23 06:12 (WEA 17-1)
13 | 08:34 | 07:51 | 06:50 | 06:38 | 05:37 07:00 (WEA 17-3) | 05:05 05:49 (WEA 17-1)
| 16:39 | 17:34 | 18:26 | 20:21 | 21:12 21 07:21 (WEA 17-3) | 21:50 23 06:12 (WEA 17-1)
14 | 08:33 | 07:49 | 06:48 | 06:36 | 05:36 07:00 (WEA 17-3) | 05:05 05:49 (WEA 17-1)
| 16:40 | 17:36 | 18:28 | 20:22 | 21:14 19  07:19 (WEA 17-3) | 21:51 24 06:13 (WEA 17-1)
15 | 08:32 | 07:47 | 06:46 | 06:33 | 05:34 07:03 (WEA 17-3) | 05:05 05:49 (WEA 17-1)
| 16:42 | 17:38 | 18:30 | 20:24 | 21:15 15  07:18 (WEA 17-3) | 21:52 24 06:13 (WEA 17-1)
16 | 08:31 | 07:45 | 06:43 | 06:31 | 05:33 07:05 (WEA 17-3) | 05:05 05:50 (WEA 17-1)
| 16:43 | 17:40 | 18:32 | 20:26 | 21:17 10 07:15 (WEA 17-3) | 21:52 24 06:14 (WEA 17-1)
17 | 08:31 | 07:43 | 06:41 | 06:29 | 05:31 | 05:04 05:50 (WEA 17-1)
| 16:45 | 17:42 | 18:33 | 20:28 | 21:18 | 21:53 24 06:14 (WEA 17-1)
18 | 08:30 | 07:41 | 06:39 | 06:27 | 05:30 | 05:04 05:50 (WEA 17-1)
| 16:47 | 17:44 | 18:35 | 20:29 | 21:20 | 21:53 24 06:14 (WEA 17-1)
19 | 08:29 | 07:39 | 06:36 | 06:25 07:08 (WEA 17-3) | 05:28 | 05:04 05:50 (WEA 17-1)
| 16:48 | 17:46 | 18:37 | 20:31 12 07:20 (WEA 17-3) | 21:21 | 21:54 25  06:15 (WEA 17-1)
20 | 08:28 | 07:37 | 06:34 | 06:22 07:05 (WEA 17-3) | 05:27 | 05:04 05:50 (WEA 17-1)
| 16:50 | 17:48 | 18:39 | 20:33 18  07:23 (WEA 17-3) | 21:23 | 21:54 25  06:15 (WEA 17-1)
21| 08:26 | 07:35 | 06:32 | 06:20 07:02 (WEA 17-3) | 05:25 | 05:05 05:50 (WEA 17-1)
| 16:52 | 17:50 | 18:40 | 20:35 22 07:24 (WEA 17-3) | 21:24 | 21:54 25  06:15 (WEA 17-1)
22| 08:25 | 07:33 | 06:29 | 06:18 07:01 (WEA 17-3) | 05:24 | 05:05 05:50 (WEA 17-1)
| 16:54 | 17:51 | 18:42 | 20:36 25  07:26 (WEA 17-3) | 21:26 | 21:54 25  06:15 (WEA 17-1)
23| 08:24 | 07:30 | 06:27 | 06:16 06:59 (WEA 17-3) | 05:23 | 05:05 05:50 (WEA 17-1)
| 16:55 | 17:53 | 18:44 | 20:38 28  07:27 (WEA 17-3) | 21:27 | 21:55 25  06:15 (WEA 17-1)
241 08:23 | 07:28 | 06:24 | 06:14 06:58 (WEA 17-3) | 05:21 | 05:05 05:51 (WEA 17-1)
| 16:57 | 17:55 | 18:46 | 20:40 30 07:28 (WEA 17-3) | 21:29 | 21:55 25  06:16 (WEA 17-1)
25| 08:22 | 07:26 | 07:22 | 06:12 06:57 (WEA 17-3) | 05:20 | 05:06 05:51 (WEA 17-1)
| 16:59 | 17:57 | 19:48 | 20:42 31  07:28 (WEA 17-3) | 21:30 | 21:55 24 06:15 (WEA 17-1)
26 | 08:20 | 07:24 | 07:20 | 06:10 06:56 (WEA 17-3) | 05:19 | 05:06 05:51 (WEA 17-1)
| 17:01 | 17:59 | 19:49 | 20:43 33 07:29 (WEA 17-3) | 21:32 | 21:55 24 06:15 (WEA 17-1)
27 | 08:19 | 07:22 | 07:17 | 06:08 06:56 (WEA 17-3) | 05:18 | 05:06 05:52 (WEA 17-1)
| 17:02 | 18:01 | 19:51 | 20:45 33 07:29 (WEA 17-3) | 21:33 | 21:55 24 06:16 (WEA 17-1)
28 | 08:18 | 07:20 | 07:15 | 06:06 06:55 (WEA 17-3) | 05:17 | 05:07 05:52 (WEA 17-1)
| 17:04 | 18:03 | 19:53 | 20:47 34 07:29 (WEA 17-3) | 21:34 | 21:55 23 06:15 (WEA 17-1)
29 | 08:16 | | 07:13 | 06:03 06:55 (WEA 17-3) | 05:15 | 05:07 05:52 (WEA 17-1)
| 17:06 | | 19:55 | 20:49 34 07:29 (WEA 17-3) | 21:36 | 21:55 24 06:16 (WEA 17-1)
30 | 08:15 | | 07:10 | 06:01 06:54 (WEA 17-3) | 05:14 | 05:08 05:52 (WEA 17-1)
| 17:08 | | 19:56 | 20:50 35  07:29 (WEA 17-3) | 21:37 | 21:54 23 06:15 (WEA 17-1)
31]08:13 | | 07:08 | | 05:13 |
| 17:10 | | 19:58 | | 21:38 |
Sonnenscheinstunden | 256 | 275 | 366 | 416 | 487 | 502
astr.max.mogl.Beschattung | | | | 335 | 441 | 642

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

Tag im Monat Sonnenaufgang  (SS:MM)

Sonnenuntergang (SS:MM)

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

(WEA mit erstem Schatten)

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

LQ13955.2 Fiirstenau-Hollenstede 18  Windenergie Hollenstede 18 Planungs- ZECH Ingenieurgesellschaft mbH
gesellschaft mbH Hessenweg 38
DE-49809 Lingen (Ems)
Schattenwurf-Untersuchung zum 0049 591 800 1634
Genehmigungsverfahren fiir die Errichtung Thomas Wihard / wihard@zechgmbh.de

Berechnet:

von 4 Windenergieanlagen in Hollenstede 18.12.2018 11:19/3.0.654

SHADOW - Kalender

Berechnung: Windenergie Hollenstede 2018-12Schattenrezeptor: IP 10 - Welperort 19
Voraussetzungen fiir Berechnung des Schattenwurfs

Referenzjahr fiir Kalender 2018

Die dargestellten Zeiten sind die astronomisch maximal mogliche 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 | Novembelj Dezember
1] 05:09 05:53 (WEA 17-1) | 05:45 07:09 (WEA 17-3) | 06:36 | 07:27 | 07:21 | 08:14
| 21:54 23 06:16 (WEA 17-1) | 21:22 23 07:32 (WEA 17-3) | 20:19 | 19:08 | 17:01 | 16:19
2 | 05:09 05:54 (WEA 17-1) | 05:47 07:08 (WEA 17-3) | 06:38 | 07:28 | 07:23 | 08:15
| 21:54 22 06:16 (WEA 17-1) | 21:20 25 07:33 (WEA 17-3) | 20:17 | 19:06 | 16:59 | 16:18
3] 05:10 05:54 (WEA 17-1) | 05:49 07:07 (WEA 17-3) | 06:40 | 07:30 | 07:25 | 08:17
| 21:53 21 06:15 (WEA 17-1) | 21:19 27  07:34 (WEA 17-3) | 20:14 | 19:04 | 16:57 | 16:17
4] 05:11 05:54 (WEA 17-1) | 05:50 07:06 (WEA 17-3) | 06:41 | 07:32 | 07:27 | 08:18
| 21:53 21 06:15 (WEA 17-1) | 21:17 29  07:35(WEA 17-3) | 20:12 | 19:01 | 16:55 | 16:17
5]05:11 05:55 (WEA 17-1) | 05:52 07:06 (WEA 17-3) | 06:43 | 07:33 | 07:29 | 08:19
| 21:53 21 06:16 (WEA 17-1) | 21:15 30 07:36 (WEA 17-3) | 20:10 | 18:59 | 16:53 | 16:16
6| 05:12 05:56 (WEA 17-1) | 05:53 07:05 (WEA 17-3) | 06:45 | 07:35 | 07:31 | 08:21
| 21:52 19  06:15 (WEA 17-1) | 21:13 31 07:36 (WEA 17-3) | 20:07 | 18:57 | 16:52 | 16:16
7 |1 05:13 05:57 (WEA 17-1) | 05:55 07:04 (WEA 17-3) | 06:46 | 07:37 | 07:32 | 08:22
| 21:51 18  06:15 (WEA 17-1) | 21:11 33  07:37 (WEA 17-3) | 20:05 | 18:54 | 16:50 | 16:15
8] 05:14 05:57 (WEA 17-1) | 05:57 07:03 (WEA 17-3) | 06:48 | 07:39 | 07:34 | 08:23
| 21:51 17 06:14 (WEA 17-1) | 21:10 34 07:37 (WEA 17-3) | 20:03 | 18:52 | 16:48 | 16:15
9 | 05:15 05:58 (WEA 17-1) | 05:58 07:03 (WEA 17-3) | 06:50 | 07:40 | 07:36 | 08:24
| 21:50 15  06:13 (WEA 17-1) | 21:08 34 07:37 (WEA 17-3) | 20:00 | 18:50 | 16:46 | 16:15
10 | 05:16 05:59 (WEA 17-1) | 06:00 07:03 (WEA 17-3) | 06:51 | 07:42 | 07:38 | 08:26
| 21:49 14 06:13 (WEA 17-1) | 21:06 34 07:37 (WEA 17-3) | 19:58 | 18:48 | 16:45 | 16:14
11 | 05:17 06:00 (WEA 17-1) | 06:02 07:03 (WEA 17-3) | 06:53 | 07:44 | 07:40 | 08:27
| 21:49 12 06:12 (WEA 17-1) | 21:04 35 07:38 (WEA 17-3) | 19:56 | 18:45 | 16:43 | 16:14
12 | 05:18 06:02 (WEA 17-1) | 06:03 07:02 (WEA 17-3) | 06:55 | 07:46 | 07:42 | 08:28
| 21:48 8 06:10 (WEA 17-1) | 21:02 35 07:37 (WEA 17-3) | 19:53 | 18:43 | 16:41 | 16:14
13| 05:19 06:05 (WEA 17-1) | 06:05 07:02 (WEA 17-3) | 06:56 | 07:47 | 07:43 | 08:29
| 21:47 3  06:08 (WEA 17-1) | 21:00 35 07:37 (WEA 17-3) | 19:51 | 18:41 | 16:40 | 16:14
14 | 05:20 | 06:06 07:02 (WEA 17-3) | 06:58 | 07:49 | 07:45 | 08:30
| 21:46 |20:58 34 07:36 (WEA 17-3) | 19:49 | 18:38 | 16:38 | 16:14
15 | 05:22 | 06:08 07:02 (WEA 17-3) | 07:00 | 07:51 | 07:47 | 08:31
| 21:45 |20:56 35 07:37 (WEA17-3) | 19:46 | 18:36 | 16:37 | 16:14
16 | 05:23 | 06:10 07:03 (WEA 17-3) | 07:01 | 07:53 | 07:49 | 08:32
| 21:44 |20:54 34 07:37 (WEA 17-3) | 19:44 | 18:3¢ [ 16:35 | 16:14
17 | 05:24 | 06:11 07:02 (WEA 17-3) | 07:03 | 07:54 | 07:51 | 08:33
| 21:43 |20:52 33 07:35(WEA17-3) | 19:42 | 18:32  |[16:34 | 16:14
18 | 05:25 | 06:13 07:03 (WEA 17-3) | 07:05 | 07:56 | 07:52 | 08:33
| 21:42 |20:50 32 07:35(WEA17-3) [ 19:39 | 18:30 [ 16:33 | 16:14
19 | 05:27 | 06:15 07:03 (WEA 17-3) | 07:06 | 07:58 | 07:54 | 08:34
| 21:41 |20:48 31 07:34 (WEA17-3) | 19:37 | 18:27  [16:31 | 16:14
20 | 05:28 | 06:16 07:04 (WEA 17-3) | 07:08 | 08:00 | 07:56 | 08:35
| 21:39 |20:46 29 07:33(WEA17-3) | 19:34 | 18:25  [16:30 | 16:15
21 | 05:29 | 06:18 07:04 (WEA 17-3) | 07:10 | 08:01 | 07:58 | 08:35
| 21:38 |20:43 27 07:31 (WEA17-3) [ 19:32 | 18:23  |16:29 | 16:15
22 | 05:31 | 06:20 07:06 (WEA 17-3) | 07:11 | 08:03 | 07:59 | 08:36
| 21:37 |20:41 24 07:30 (WEA17-3) [ 19:30 | 18:21  [16:28 | 16:16
23 | 05:32 | 06:21 07:07 (WEA 17-3) | 07:13 | 08:05 | 08:01 | 08:37
| 21:36 |20:39 22 07:29 (WEA 17-3) | 19:27 | 18:19  [16:26 | 16:16
24 | 05:34 | 06:23 07:09 (WEA 17-3) | 07:15 | 08:07 | 08:03 | 08:37
| 21:34 |20:37 17  07:26 (WEA 17-3) | 19:25 | 18:17  [16:25 | 16:17
25 | 05:35 | 06:25 07:12 (WEA 17-3) | 07:16 | 08:09 | 08:04 | 08:37
| 21:33 | 20:35 11 07:23 (WEA17-3) | 19:23 | 18:15 | 16:24 | 16:17
26 | 05:36 | 06:26 |07:18 | 08:10 | 08:06 | 08:38
| 21:31 | 20:33 119:20 |18:13 | 16:23 | 16:18
27 | 05:38 | 06:28 |07:20 | 08:12 | 08:08 | 08:38
| 21:30 | 20:30 |19:18 | 18:11 [ 16:22 | 16:19
28 | 05:39 07:18 (WEA 17-3) | 06:30 |07:21 | 07:14 | 08:09 | 08:38
| 21:28 5  07:23 (WEA 17-3) | 20:28 |19:15 | 17:09 | 16:21 | 16:19
29 | 05:41 07:15 (WEA 17-3) | 06:31 |07:23 | 07:16 | 08:11 | 08:38
|21:27 12 07:27 (WEA 17-3) | 20:26 119:13 | 17:07 | 16:20 | 16:20
30 | 05:42 07:12 (WEA 17-3) | 06:33 |07:25 | 07:18 | 08:12 | 08:39
| 21:25 17 07:29 (WEA 17-3) | 20:24 |19:11  [17:05  |16:20 | 16:21
31 | 05:44 07:10 (WEA 17-3) | 06:35 | 107:20 | | 08:39
|21:24 20 07:30 (WEA 17-3) | 20:21 | |17:03 | | 16:22
Sonnenscheinstunden | 505 | 456 | 382 | 332 | 265 | 241
astr.max.mogl.Beschattung | 268 | 734 | | | |
Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergegeben (Sommerzeit wie Bezugsjahr):
Tag im Monat Sonnenaufgang  (SS:MM) Zeitpunkt (SS:MM) Schattenanfang (WEA mit erstem Schatten)
Sonnenuntergang (SS:MM) Minuten mit Schatten Zeitpunkt (SS:MM) Schattenende (WEA mit letztem Schatten)
windPRO 3.0.654 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk 18.12.2018 11:43 P81 /3vg|nd PRO .
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Projekt: Beschreibung: Lizenzierter Anwender:

LQ13955.2 Fiirstenau-Hollenstede 18  Windenergie Hollenstede 18 Planungs- ZECH Ingenieurgesellschaft mbH
gesellschaft mbH Hessenweg 38
DE-49809 Lingen (Ems)
Schattenwurf-Untersuchung zum 0049 591 800 1634
Genehmigungsverfahren fiir die Errichtung Thomas Wihard / wihard@zechgmbh.de

Berechnet:

von 4 Windenergieanlagen in Hollenstede 18.12.2018 11:19/3.0.654

SHADOW - Kalender

Berechnung: Windenergie Hollenstede 2018-12Schattenrezeptor: IP 11a - GroBe Haar 2/Ost
Voraussetzungen fiir Berechnung des Schattenwurfs

Referenzjahr fiir Kalender 2018

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

|Januar |Februar |Marz | April | Mai | Juni | Juli | August | SeptembefOktober |Novembei Dezember
1] 08:39 | 08:12 7:17 | 07:06 | 05:59 | 05:12 05:08 05:45 | 06:36 | 07:26 | 07:21 8:14
| 16:23 | 17:12 8:04 | 20:00 | 20:52 | 21:39 21:54 21:22 | 20:19 | 19:08 | 17:01 6:19
2] 08:38 | 08:10 7:15 | 07:03 | 05:57 | 05:12 05:09 05:47 | 06:38 | 07:28 | 07:23 8:15
| 16:24 | 17:13 8:06 | 20:01 | 20:54 | 21:40 21:20 | 20:17 | 19:06 | 16:59 6:18
3108:38 | 08:08 7:13 | 07:01 | 05:55 | 05:11 05:49 | 06:40 | 07:30 | 07:25 8:17
| 16:25 | 17:15 8:08 | 20:03 | 20:55 | 21:41 21:19 | 20:14 | 19:04 | 16:57 6:17
4| 08:38 | 08:07 7:11 | 06:59 | 05:54 | 05:10 05:50 | 06:41 | 07:32 | 07:27 8:18
| 16:27 | 17:17 8:10 | 20:05 | 20:57 | 21:42 21:17 | 20:12 | 19:01 | 16:55 6:17
5108:38 | 08:05 7:08 | 06:56 | 05:52 | 05:09 05:52 | 06:43 | 07:33 | 07:29
| 16:28 | 17:19 8:12 | 20:07 | 20:59 | 21:43 21:15 | 20:10 | 18:59 | 16:53
6 | 08:38 | 08:03 | 06:54 | 05:50 | 05:08 05:53 | 06:45 | 07:35 | 07:31
| 16:29 | 17:21 | 20:08 | 21:00 | 21:44 21:13 | 20:07 | 18:57 | 16:51
7 | 08:37 | 08:02 05:55 | 06:46 | 07:37 | 07:32
| 16:30 | 17:23 | 20:10 | 21:02 | 21:45 21:11 | 20:05 | 18:54 | 16:50
8| 08:37 | 08:00 | 06:49 | 05:46 | 05:07 05:57 | 06:48 | 07:38 | 07:34

|16:32 | 17:25
908:36 | 07:58
|16:33 | 17:27
10]08:36 | 07:56
|16:34 | 17:29
11]08:35 | 07:54
|16:36 | 17:31
12]08:35 | 07:52
|16:37 | 17:32
13]08:34 | 07:51
|16:39 | 17:34
14]08:33 | 07:49
|16:40 | 17:36
15]08:32 | 07:47
|16:42 | 17:38
16 |08:31 | 07:45
|16:43 | 17:40
17]08:31 | 07:43
| 16:45 | 17:42
18]08:30 | 07:41
|16:47 | 17:44
19]08:29 | 07:39
| 16:48 | 17:46

|20:12 | 21:04 | 21:46
| 06:47 | 05:44 | 05:07
|20:14 | 21:05 | 21:47
| 06:45 | 05:43 | 05:06
|20:15 | 21:07 | 21:48
| 06:42 | 05:41 | 05:06
|20:17 | 21:09 | 21:49
| 06:40 | 05:39 | 05:05
|20:19 | 21:10 | 21:50
| 06:38 | 05:37 | 05:05
8:26  [20:21 | 21:12  |21:50 | 21:47
6:48 | 06:36 | 05:36 | 05:05 | 05:20
8:28  [20:22  |21:14  |21:51 | 21:46
6:45 | 06:33 | 05:34 | 05:05 | 05:22
|20:24 | 21:15  |21:52 | 21:45
|06:31 | 05:33 | 05:04 | 05:23
|20:26 | 21:17  |21:52 | 21:44
|06:29 | 05:31 | 05:04 | 05:24
8:33  [20:28  |21:18  |21:53 | 21:43
6:38 | 06:27 | 05:29 | 05:04 | 05:25
8:35  [20:29  |21:20 |21:53 | 21:42
|06:25 | 05:28 | 05:04 | 05:27
|20:31 | 21:21  |21:53 | 21:41
20| 08:27 | 07:37 |06:22 | 05:27 | 05:04 | 05:28

|16:50 | 17:48 |20:33 | 21:23  |21:54 | 21:39 |19:34 | 18:25 | 16:30
21|08:26  |07:35 | 06:31  |06:20 |05:25 | 05:05 | 05:29 |07:10 | 08:01 | 07:57

|16:52 | 17:49 | 18:40  |20:35 | 21:24  |21:54 | 21:38 | 20:43  [19:32 | 18:223 | 16:29
22]08:25 |07:32 | 06:29  |06:18 | 05:24 | 05:05 |05:331 | 06:20 | 07:11 | 08:03 | 07:59

|16:53 | 17:51 | 18:42  |20:36 | 21:26  |21:54 | 21:37 | 20:41  [19:30 | 18:221 | 16:27
23|08:24 |07:30 | 06:27  |06:16  |05:22 | 05:05  |05:32 | 06:21  |07:13  |08:05 | 08:01

|16:55 | 17:53 | 18:44  |20:38 | 21:27  |21:55 | 21:36 | 20:39 [ 19:27 | 18:19 | 16:26
24|08:23 | 07:28 | 06:24  |06:14  |05:21  |05:05  |05:33 | 06:23  |07:15 | 08:07 | 08:03

|16:57 | 17:55 | 18:46  |20:40  |21:29  |21:55  |21:34 | 20:37  |19:25 | 18:17 | 16:25
25|08:22 | 07:26 | 07:22  |06:12  |05:20 | 05:05  |05:35 | 06:25 |07:16 | 08:09 | 08:04

|16:59 | 17:57  |19:47 | 2042 | 21:30  |21:55 | 21:33 [ 20:35 [ 19:22 | 18:15 | 16:24
26|08:20 | 07:24 | 07:20  |06:10 | 05:19  |05:06  |05:36 | 06:26 | 07:18 | 08:10 | 08:06

|17:01 | 17:59 | 19:49 | 20:43 21:31 |21:55 | 21:31 [ 20:32 | 19:20 18:13 | 16:23
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[21:10  [20:03  |18:52 | 16:48
| 05:58 | 06:50 | 07:40 | 07:36
|21:08  |20:00 |18:50 | 16:46
| 06:00 | 06:51 | 07:42 | 07:38
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21:04  |19:56 | 18:45 | 16:43
06:03 | 06:55 | 07:45 | 07:42
21:02  |19:53 | 1843 | 16:41
06:05 | 06:56 | 07:47 | 07:43
21:00  [19:51 | 18:41 | 16:40
06:06 | 06:58 | 07:49 | 07:45
20:58 | 19:49 | 18:38 | 16:38
06:08 | 07:00 | 07:51 | 07:47
0:56 | 19:46 | 18:36 | 16:37
|07:01 | 07:52 | 07:49
|19:44 | 18:34 | 16:35
|07:03 | 07:54 | 07:51
|19:41 | 18:32 | 16:34
|07:05 | 07:56 | 07:52
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| |
27108:19  |07:22 |07:17 | 06:07  |05:18  |05:06 |05:38  |06:28 |07:20 | 08:12 | 08:07 8:38
|17:02  |18:00  |19:51  |20:45  |21:33  |21:55  |[21:30  |20:30 | 19:18 | 18:11 | 16:22 6:19
2808:17 |07:20 |07:15 | 06:05  |05:16  |05:07 |05:339 |06:30 |07:21 | 07:14 | 08:09 8:38
|17:04  |18:03  |19:53  |20:47  |21:34  |21:55  [21:28  [20:28 | 19:15  [17:09 | 16:21 6:19
29| 08:16 | |07:13 | 06:03  |05:15  |05:07 |05:41 | 06:31  |07:23 | 07:16 | 08:11 8:38
|17:06 | | 19:54  [20:48 | 21:35 | 21:54  |21:27 | 20:226 | 19:13 | 17:07 | 16:20 6:20
30| 08:15 | |07:10  |06:001  |05:14  |05:08 |05:42 |06:33 |07:25 | 07:18 | 08:12 8:38
| 17:08 | |19:56  [20:50 | 21:37 | 21:54  |21:25  |20:223  |19:11 | 17:05 | 16:19 6:21
31]08:13 | | 07:08 | | 05:13 | | 05:44 | 06:35 | [07:20 | 8:39
|17:10 | | 19:58 | |21:38 | |21:24  |20:21 | |17:03 | 6:22
Sonnenscheinstunden | 256 | 275 | 366 | 416 | 487 | 502 | 505 | 456 | 382 | 332 | 265 241
astr.max.mdgl.Beschattung | | | | | | | | | | |
Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergegeben (Sommerzeit wie Bezugsjahr):
Tag im Monat Sonnenaufgang  (SS:MM) Zeitpunkt (SS:MM) Schattenanfang (WEA mit erstem Schatten)
Sonnenuntergang (SS:MM) Minuten mit Schatten Zeitpunkt (SS:MM) Schattenende (WEA mit letztem Schatten)
windPRO 3.0.654 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk 18.12.2018 11:43 222/31/Sind PRO .
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Projekt:

LQ13955.2 Fiirstenau-Hollenstede 18

SHADOW - Kalender

Beschreibung:

Windenergie Hollenstede 18 Planungs-

gesellschaft mbH

Schattenwurf-Untersuchung zum
Genehmigungsverfahren fiir die Errichtung
von 4 Windenergieanlagen in Hollenstede

Lizenzierter Anwender:

ZECH Ingenieurgesellschaft mbH

Hessenweg 38
DE-49809 Lingen (Ems)
0049 591 800 1634

Thomas Wihard / wihard@zechgmbh.de

Berechnet:

18.12.2018 11:19/3.0.654

Berechnung: Windenergie Hollenstede 2018-12Schattenrezeptor: IP 11b - GroBe Haar 2/West

Voraussetzungen fiir Berechnung des Schattenwurfs

Referenzjahr fiir Kalender
Die dargestellten Zeiten sind die astronomisch maximal mogliche 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

2018

|Januar |Februar |Marz | April | Mai | Juni
1] 08:39 | 08:12 | 07:17 | 07:06 | 05:59 | 05:12 19:33 (WEA 17-3)
| 16:23 | 17:12 | 18:04 | 20:00 | 20:52 | 21:39 75  20:48 (WEA 17-2)
2] 08:38 | 08:10 | 07:15 | 07:03 | 05:57 | 05:12 19:33 (WEA 17-3)
| 16:24 | 17:13 | 18:06 | 20:01 | 20:54 | 21:40 75  20:48 (WEA 17-2)
3108:38 | 08:08 | 07:13 | 07:01 | 05:55 | 05:11 19:33 (WEA 17-3)
| 16:25 | 17:15 | 18:08 | 20:03 | 20:55 | 21:41 75  20:48 (WEA 17-2)
4| 08:38 | 08:07 | 07:11 | 06:59 | 05:54 | 05:10 19:33 (WEA 17-3)
| 16:27 | 17:17 | 18:10 | 20:05 | 20:57 | 21:42 76  20:49 (WEA 17-2)
5108:38 | 08:05 | 07:08 | 06:56 | 05:52 | 05:09 19:33 (WEA 17-3)
| 16:28 | 17:19 | 18:12 | 20:07 | 20:59 | 21:43 76  20:49 (WEA 17-2)
6 | 08:38 | 08:03 | 07:06 | 06:54 | 05:50 | 05:08 19:33 (WEA 17-3)
| 16:29 | 17:21 | 18:14 | 20:08 | 21:00 | 21:44 75  20:48 (WEA 17-2)
7 | 08:37 | 08:02 | 07:04 | 06:52 | 05:48 | 05:08 19:33 (WEA 17-3)
| 16:30 | 17:23 | 18:15 | 20:10 | 21:02 | 21:45 76  20:49 (WEA 17-2)
8 | 08:37 | 08:00 | 07:02 | 06:49 | 05:46 | 05:07 19:33 (WEA 17-3)
| 16:32 | 17:25 | 18:17 | 20:12 | 21:04 | 21:46 76  20:49 (WEA 17-2)
9 | 08:36 | 07:58 | 06:59 | 06:47 | 05:44 | 05:07 19:33 (WEA 17-3)
| 16:33 | 17:27 | 18:19 | 20:14 | 21:05 | 21:47 76  20:49 (WEA 17-2)
10 | 08:36 | 07:56 | 06:57 | 06:45 | 05:43 | 05:06 19:34 (WEA 17-3)
| 16:34 | 17:29 | 18:21 | 20:15 | 21:07 | 21:48 76  20:50 (WEA 17-2)
11 | 08:35 | 07:54 | 06:55 | 06:42 | 05:41 | 05:06 19:33 (WEA 17-3)
| 16:36 |17:31 | 18:23 | 20:17 | 21:09 | 21:49 76  20:49 (WEA 17-2)
12 | 08:35 | 07:52 | 06:52 | 06:40 | 05:39 19:49 (WEA 17-3) | 05:05 19:34 (WEA 17-3)
| 16:37 | 17:32 | 18:24 | 20:19 | 21:10 15 20:04 (WEA 17-3) | 21:50 75  20:49 (WEA 17-2)
13 | 08:34 | 07:51 | 06:50 | 06:38 | 05:37 19:47 (WEA 17-3) | 05:05 19:34 (WEA 17-3)
| 16:39 | 17:34 | 18:26 | 20:21 | 21:12 21 20:08 (WEA 17-3) | 21:50 76  20:50 (WEA 17-2)
14 | 08:33 | 07:49 | 06:48 | 06:36 | 05:36 19:44 (WEA 17-3) | 05:05 19:35 (WEA 17-3)
| 16:40 | 17:36 | 18:28 | 20:22 | 21:14 25  20:09 (WEA 17-3) | 21:51 75  20:50 (WEA 17-2)
15 | 08:32 | 07:47 | 06:45 | 06:33 | 05:34 19:43 (WEA 17-3) | 05:05 19:35 (WEA 17-3)
| 16:42 | 17:38 | 18:30 | 20:24 | 21:15 35  20:34 (WEA 17-2) | 21:52 75  20:50 (WEA 17-2)
16 | 08:31 | 07:45 | 06:43 | 06:31 | 05:33 19:41 (WEA 17-3) | 05:04 19:34 (WEA 17-3)
| 16:43 | 17:40 | 18:32 | 20:26 | 21:17 43 20:37 (WEA 17-2) | 21:52 76  20:50 (WEA 17-2)
17 | 08:31 | 07:43 | 06:41 | 06:29 | 05:31 19:40 (WEA 17-3) | 05:04 19:34 (WEA 17-3)
| 16:45 | 17:42 | 18:33 | 20:28 | 21:18 50 20:39 (WEA 17-2) | 21:53 76  20:50 (WEA 17-2)
18 | 08:30 | 07:41 | 06:38 | 06:27 | 05:29 19:38 (WEA 17-3) | 05:04 19:35 (WEA 17-3)
| 16:47 | 17:44 | 18:35 | 20:29 | 21:20 56  20:40 (WEA 17-2) | 21:53 75  20:50 (WEA 17-2)
19 | 08:29 | 07:39 | 06:36 | 06:25 | 05:28 19:38 (WEA 17-3) | 05:04 19:36 (WEA 17-3)
| 16:48 | 17:46 | 18:37 | 20:31 | 21:21 60  20:42 (WEA 17-2) | 21:53 75  20:51 (WEA 17-2)
20 | 08:27 | 07:37 | 06:34 | 06:22 | 05:27 19:37 (WEA 17-3) | 05:04 19:36 (WEA 17-3)
| 16:50 | 17:48 | 18:39 | 20:33 | 21:23 63  20:43 (WEA 17-2) | 21:54 75  20:51 (WEA 17-2)
21| 08:26 | 07:35 | 06:31 | 06:20 | 05:25 19:37 (WEA 17-3) | 05:05 19:36 (WEA 17-3)
| 16:52 | 17:49 | 18:40 | 20:35 | 21:24 66  20:44 (WEA 17-2) | 21:54 75  20:51 (WEA 17-2)
22| 08:25 | 07:32 | 06:29 | 06:18 | 05:24 19:35 (WEA 17-3) | 05:05 19:36 (WEA 17-3)
| 16:53 | 17:51 | 18:42 | 20:36 | 21:26 69  20:44 (WEA 17-2) | 21:54 75  20:51 (WEA 17-2)
23| 08:24 | 07:30 | 06:27 | 06:16 | 05:22 19:35 (WEA 17-3) | 05:05 19:36 (WEA 17-3)
| 16:55 | 17:53 | 18:44 | 20:38 | 21:27 69  20:44 (WEA 17-2) | 21:55 75  20:51 (WEA 17-2)
241 08:23 | 07:28 | 06:24 | 06:14 | 05:21 19:35 (WEA 17-3) | 05:05 19:37 (WEA 17-3)
| 16:57 | 17:55 | 18:46 | 20:40 | 21:29 70  20:45 (WEA 17-2) | 21:55 75  20:52 (WEA 17-2)
25| 08:22 | 07:26 | 07:22 | 06:12 | 05:20 19:34 (WEA 17-3) | 05:05 19:37 (WEA 17-3)
| 16:59 | 17:57 | 19:47 | 20:42 | 21:30 72 20:46 (WEA 17-2) | 21:55 75  20:52 (WEA 17-2)
26 | 08:20 | 07:24 | 07:20 | 06:10 | 05:19 19:34 (WEA 17-3) | 05:06 19:37 (WEA 17-3)
| 17:01 | 17:59 | 19:49 | 20:43 | 21:31 72 20:46 (WEA 17-2) | 21:55 75  20:52 (WEA 17-2)
27 | 08:19 | 07:22 | 07:17 | 06:07 | 05:18 19:34 (WEA 17-3) | 05:06 19:37 (WEA 17-3)
| 17:02 | 18:01 | 19:51 | 20:45 | 21:33 73 20:47 (WEA 17-2) | 21:55 76  20:53 (WEA 17-2)
28 | 08:17 | 07:20 | 07:15 | 06:05 | 05:16 19:33 (WEA 17-3) | 05:07 19:37 (WEA 17-3)
| 17:04 | 18:03 | 19:53 | 20:47 | 21:34 74 20:47 (WEA 17-2) | 21:55 75  20:52 (WEA 17-2)
29 | 08:16 | | 07:13 | 06:03 | 05:15 19:33 (WEA 17-3) | 05:07 19:38 (WEA 17-3)
| 17:06 | | 19:54 | 20:48 | 21:35 74 20:47 (WEA 17-2) | 21:54 75  20:53 (WEA 17-2)
30 | 08:15 | | 07:10 | 06:01 | 05:14 19:33 (WEA 17-3) | 05:08 19:37 (WEA 17-3)
| 17:08 | | 19:56 | 20:50 | 21:37 74 20:47 (WEA 17-2) | 21:54 76  20:53 (WEA 17-2)
31]08:13 | | 07:08 | | 05:13 19:33 (WEA 17-3) |
| 17:10 | | 19:58 | | 21:38 74 20:47 (WEA 17-2) |
Sonnenscheinstunden | 256 | 275 | 366 | 416 | 487 | 502
astr.max.mogl.Beschattung | | | | | 1155 | 2262

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

Tag im Monat Sonnenaufgang  (SS:MM)

Sonnenuntergang (SS:MM)

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

(WEA mit erstem Schatten)

Minuten mit Schatten (WEA mit letztem Schatten)

18.12.2018 11:43 223/3vgind PRO .
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Projekt: Beschreibung: Lizenzierter Anwender:

LQ13955.2 Fiirstenau-Hollenstede 18  Windenergie Hollenstede 18 Planungs- ZECH Ingenieurgesellschaft mbH
gesellschaft mbH Hessenweg 38
DE-49809 Lingen (Ems)
Schattenwurf-Untersuchung zum 0049 591 800 1634
Genehmigungsverfahren fiir die Errichtung Thomas Wihard / wihard@zechgmbh.de

Berechnet:

von 4 Windenergieanlagen in Hollenstede 18.12.2018 11:19/3.0.654

SHADOW - Kalender

Berechnung: Windenergie Hollenstede 2018-12Schattenrezeptor: IP 11b - GroBe Haar 2/West
Voraussetzungen fiir Berechnung des Schattenwurfs

Referenzjahr fiir Kalender 2018

Die dargestellten Zeiten sind die astronomisch maximal mogliche 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 | Novembelj Dezember
1] 05:08 19:38 (WEA 17-3) | 05:45 19:58 (WEA 17-3) | 06:36 | 07:26 | 07:21 | 08:14
| 21:54 76  20:54 (WEA 17-2) | 21:22 19 20:17 (WEA 17-3) | 20:19 | 19:08 | 17:01 | 16:19
2 | 05:09 19:39 (WEA 17-3) | 05:47 20:01 (WEA 17-3) | 06:38 | 07:28 | 07:23 | 08:15
| 21:54 75  20:54 (WEA 17-2) | 21:20 12 20:13 (WEA 17-3) | 20:17 | 19:06 | 16:59 | 16:18
3] 05:10 19:38 (WEA 17-3) | 05:49 |06:40 | 07:30 | 07:25 | 08:17
| 21:53 76  20:54 (WEA 17-2) | 21:19 | 20:14 | 19:04 | 16:57 | 16:17
4] 05:11 19:39 (WEA 17-3) | 05:50 |06:41 | 07:32 | 07:27 | 08:18
| 21:53 75  20:54 (WEA 17-2) | 21:17 |20:12 | 19:01 | 16:55 | 16:17
5] 05:11 19:39 (WEA 17-3) | 05:52 |06:43 | 07:33 | 07:29 | 08:19
| 21:52 76  20:55 (WEA 17-2) | 21:15 |20:10 | 18:59 | 16:53 | 16:16
6] 05:12 19:40 (WEA 17-3) | 05:53 |06:45 | 07:35 | 07:31 | 08:21
| 21:52 75  20:55 (WEA 17-2) | 21:13 |20:07 |18:57 | 16:51 | 16:16
7| 05:13 19:39 (WEA 17-3) | 05:55 |06:46 | 07:37 | 07:32 | 08:22
| 21:51 76  20:55 (WEA 17-2) | 21:11 | 20:05  |18:54 | 16:50 | 16:15
8| 05:14 19:39 (WEA 17-3) | 05:57 | 06:48 | 07:38 | 07:34 | 08:23
| 21:51 76 20:55 (WEA 17-2) | 21:10 | 20:03  |18:52 | 16:48 | 16:15
9] 05:15 19:40 (WEA 17-3) | 05:58 |06:50 | 07:40 | 07:36 | 08:24
| 21:50 75  20:55 (WEA 17-2) | 21:08 |20:00 |18:50 | 16:46 | 16:14
10 | 05:16 19:40 (WEA 17-3) | 06:00 |06:51 | 07:42 | 07:38 | 08:26
| 21:49 75  20:55 (WEA 17-2) | 21:06 |19:58 | 18:47 | 16:45 | 16:14
11 | 05:17 19:40 (WEA 17-3) | 06:01 | 06:53 | 07:44 | 07:40 | 08:27
| 21:49 76 20:56 (WEA 17-2) | 21:04 |19:56 | 18:45 | 16:43 | 16:14
12 | 05:18 19:41 (WEA 17-3) | 06:03 | 06:55 | 07:45 | 07:42 | 08:28
| 21:48 75  20:56 (WEA 17-2) | 21:02 |19:53 | 18:43 | 16:41 | 16:14
13| 05:19 19:41 (WEA 17-3) | 06:05 | 06:56 | 07:47 | 07:43 | 08:29
| 21:47 75  20:56 (WEA 17-2) | 21:00 |19:51 | 18:41 | 16:40 | 16:14
14 | 05:20 19:41 (WEA 17-3) | 06:06 | 06:58 | 07:49 | 07:45 | 08:30
| 21:46 75  20:56 (WEA 17-2) | 20:58 |19:49 | 18:38 | 16:38 | 16:14
15 | 05:22 19:41 (WEA 17-3) | 06:08 |07:00 |07:51 | 07:47 | 08:31
| 21:45 75  20:56 (WEA 17-2) | 20:56 |19:46 | 18:36 | 16:37 | 16:14
16 | 05:23 19:43 (WEA 17-3) | 06:10 |07:01 | 07:52 | 07:49 | 08:32
| 21:44 73 20:56 (WEA 17-2) | 20:54 |19:44 | 18:3¢ | 16:35 | 16:14
17 | 05:24 19:43 (WEA 17-3) | 06:11 |07:03 | 07:54 | 07:51 | 08:33
| 21:43 73 20:56 (WEA 17-2) | 20:52 |19:41 | 18:32 | 16:34 | 16:14
18 | 05:25 19:43 (WEA 17-3) | 06:13 |07:05 | 07:56 | 07:52 | 08:33
| 21:42 73 20:56 (WEA 17-2) | 20:50 119:39  |18:30 | 16:33 | 16:14
19 | 05:27 19:44 (WEA 17-3) | 06:15 |07:06 | 07:58 | 07:54 | 08:34
| 21:41 71 20:55 (WEA 17-2) | 20:48 119:37  |18:27 | 16:31 | 16:14
20 | 05:28 19:44 (WEA 17-3) | 06:16 | 07:08 | 08:00 |07:56 | 08:35
| 21:39 71 20:55 (WEA 17-2) | 20:45 |19:34  |18:25 | 16:30 | 16:15
21 | 05:29 19:45 (WEA 17-3) | 06:18 |07:10 | 08:01 | 07:57 | 08:35
| 21:38 70 20:55 (WEA 17-2) | 20:43 ]19:32  [18:23 | 16:29 | 16:15
22 | 05:31 19:46 (WEA 17-3) | 06:20 |07:11 | 08:03 |07:59 | 08:36
| 21:37 69  20:55 (WEA 17-2) | 20:41 119:30 |18:21 | 16:27 | 16:16
23| 05:32 19:46 (WEA 17-3) | 06:21 |07:13 | 08:05 | 08:01 |08:36
| 21:36 67  20:54 (WEA 17-2) | 20:39 119:27 | 18:19 | 16:26 | 16:16
24 | 05:33 19:47 (WEA 17-3) | 06:23 |07:15 | 08:07 | 08:03 | 08:37
| 21:34 65  20:54 (WEA 17-2) | 20:37 |19:25 | 18:17 | 16:25 | 16:17
25 | 05:35 19:48 (WEA 17-3) | 06:25 |07:16 | 08:09 | 08:04 | 08:37
| 21:33 61  20:53 (WEA 17-2) | 20:35 119:22 | 18:15 | 16:24 | 16:17
26 | 05:36 19:48 (WEA 17-3) | 06:26 |07:18 | 08:10 | 08:06 | 08:38
| 21:31 58  20:51 (WEA 17-2) | 20:32 119:20 |18:13 | 16:23 | 16:18
27 | 05:38 19:50 (WEA 17-3) | 06:28 |07:20 | 08:12 | 08:07 | 08:38
| 21:30 53 20:51 (WEA 17-2) | 20:30 19:18 | 18:11 [ 16:22 | 16:19
28 | 05:39 19:51 (WEA 17-3) | 06:30 |07:21 | 07:14 | 08:09 | 08:38
| 21:28 48 20:49 (WEA 17-2) | 20:28 |19:15  |17:09 | 16:21 | 16:19
29 | 05:41 19:52 (WEA 17-3) | 06:31 |07:23 | 07:16 | 08:11 | 08:38
| 21:27 40  20:46 (WEA 17-2) | 20:26 119:13  |17:07 | 16:20 | 16:20
30 | 05:42 19:54 (WEA 17-3) | 06:33 |07:25 | 07:18 | 08:12 | 08:38
| 21:25 27 20:21 (WEA 17-3) | 20:23 |19:11  [17:05 | 16:19 | 16:21
31 | 05:44 19:55 (WEA 17-3) | 06:35 | 107:20 | | 08:39
| 21:24 24 20:19 (WEA 17-3) | 20:21 | |17:03 | | 16:22
Sonnenscheinstunden | 505 | 456 | 382 | 332 | 265 | 241
astr.max.mogl.Beschattung | 2074 | 31 | | | |
Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergegeben (Sommerzeit wie Bezugsjahr):
Tag im Monat Sonnenaufgang  (SS:MM) Zeitpunkt (SS:MM) Schattenanfang (WEA mit erstem Schatten)
Sonnenuntergang (SS:MM) Minuten mit Schatten Zeitpunkt (SS:MM) Schattenende (WEA mit letztem Schatten)
windPRO 3.0.654 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk 18.12.2018 11:43 224/31/g|nd PRO .
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Projekt: Beschreibung: Lizenzierter Anwender:

LQ13955.2 Fiirstenau-Hollenstede 18  Windenergie Hollenstede 18 Planungs- ZECH Ingenieurgesellschaft mbH
gesellschaft mbH Hessenweg 38
DE-49809 Lingen (Ems)
Schattenwurf-Untersuchung zum 0049 591 800 1634
Genehmigungsverfahren fiir die Errichtung Thomas Wihard / wihard@zechgmbh.de

Berechnet:

von 4 Windenergieanlagen in Hollenstede 18.12.2018 11:19/3.0.654

SHADOW - Kalender

Berechnung: Windenergie Hollenstede 2018-12Schattenrezeptor: IP 12a - Holle 10/Ost
Voraussetzungen fiir Berechnung des Schattenwurfs

Referenzjahr fiir Kalender 2018

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

|Januar |Februar |Marz | April | Mai | Juni | Juli | August | SeptembefOktober |Novembei Dezember
1] 08:39 | 08:12 7:17 | 07:06 | 05:59 | 05:12 05:08 05:45 | 06:36 | 07:26 | 07:21 8:14
| 16:23 | 17:12 8:04 | 20:00 | 20:52 | 21:39 21:54 21:22 | 20:19 | 19:08 | 17:01 6:19
2] 08:38 | 08:10 7:15 | 07:03 | 05:57 | 05:12 05:09 05:47 | 06:38 | 07:28 | 07:23 8:15
| 16:24 | 17:13 8:06 | 20:01 | 20:54 | 21:40 21:20 | 20:17 | 19:06 | 16:59 6:18
3108:38 | 08:08 7:13 | 07:01 | 05:55 | 05:11 05:49 | 06:40 | 07:30 | 07:25 8:17
| 16:25 | 17:15 8:08 | 20:03 | 20:55 | 21:41 21:19 | 20:14 | 19:04 | 16:57 6:17
4| 08:38 | 08:07 7:11 | 06:59 | 05:54 | 05:10 05:50 | 06:41 | 07:32 | 07:27 8:18
| 16:27 | 17:17 8:10 | 20:05 | 20:57 | 21:42 21:17 | 20:12 | 19:01 | 16:55 6:17
5108:38 | 08:05 7:08 | 06:56 | 05:52 | 05:09 05:52 | 06:43 | 07:33 | 07:29
| 16:28 | 17:19 8:12 | 20:07 | 20:59 | 21:43 21:15 | 20:10 | 18:59 | 16:53
6 | 08:38 | 08:03 | 06:54 | 05:50 | 05:08 05:53 | 06:45 | 07:35 | 07:31
| 16:29 | 17:21 | 20:08 | 21:00 | 21:44 21:13 | 20:07 | 18:57 | 16:51
7 | 08:37 | 08:02 05:55 | 06:46 | 07:37 | 07:32
| 16:30 | 17:23 | 20:10 | 21:02 | 21:45 21:11 | 20:05 | 18:54 | 16:50
8| 08:37 | 08:00 | 06:49 | 05:46 | 05:07 05:57 | 06:48 | 07:38 | 07:34

|16:32 | 17:25
908:36 | 07:58
|16:33 | 17:27
10]08:36 | 07:56
|16:34 | 17:29
11]08:35 | 07:54
|16:36 | 17:31
12]08:35 | 07:52
|16:37 | 17:32
13]08:34 | 07:51
|16:39 | 17:34
14]08:33 | 07:49
|16:40 | 17:36
15]08:32 | 07:47
|16:42 | 17:38
16 |08:31 | 07:45
|16:43 | 17:40
17]08:31 | 07:43
| 16:45 | 17:42
18]08:30 | 07:41
|16:47 | 17:44
19]08:29 | 07:39
| 16:48 | 17:46

|20:12 | 21:04 | 21:46
| 06:47 | 05:44 | 05:07
|20:14 | 21:05 | 21:47
| 06:45 | 05:42 | 05:06
|20:15 | 21:07 | 21:48
| 06:42 | 05:41 | 05:06
|20:17 | 21:09 | 21:49
| 06:40 | 05:39 | 05:05
|20:19 | 21:10 | 21:50
| 06:38 | 05:37 | 05:05
8:26  [20:21 | 21:12  |21:50 | 21:47
6:48 | 06:36 | 05:36 | 05:05 | 05:20
8:28  [20:22  |21:14  |21:51 | 21:46
6:45 | 06:33 | 05:34 | 05:05 | 05:22
|20:24 | 21:15  |21:52 | 21:45
|06:31 | 05:33 | 05:04 | 05:23
|20:26 | 21:17  |21:52 | 21:44
|06:29 | 05:31 | 05:04 | 05:24
8:33  [20:28  |21:18  |21:53 | 21:43
6:38 | 06:27 | 05:29 | 05:04 | 05:25
8:35  [20:29  |21:20 |21:53 | 21:42
| 06:24 | 05:28 | 05:04 | 05:27
20:31 | 2121 |21:53 | 21:41
20| 08:27 | 07:37 |06:22 | 05:27 | 05:04 | 05:28

|16:50 | 17:48 |20:33 | 21:23  |21:54 | 21:39 |19:34 | 18:25 | 16:30
21]08:26  |07:35 | 06:31  |06:20 | 05:25 | 05:04 | 05:29 |07:10 | 08:01 | 07:57

|16:52 | 17:49 | 18:40  |20:35 | 21:24  |21:54 | 21:38 | 20:43  [19:32 | 18:223 | 16:29
22]08:25 |07:32 | 06:29  |06:18 | 05:24 | 05:05 |05:331 | 06:20 | 07:11 | 08:03 | 07:59

|16:53 | 17:51 | 18:42  |20:36 | 21:26  |21:54 | 21:37 | 20:41  [19:30 | 18:221 | 16:27
23|08:24 |07:30 | 06:27  |06:16  |05:22 | 05:05  |05:32 | 06:21  |07:13  |08:05 | 08:01

|16:55 | 17:53 | 18:44  |20:38 | 21:27  |21:55 | 21:36 | 20:39 [ 19:27 | 18:19 | 16:26
24|08:23 | 07:28 | 06:24  |06:14  |05:21  |05:05  |05:33 | 06:23  |07:15 | 08:07 | 08:03

|16:57 | 17:55 | 18:46  |20:40  |21:29  |21:55  |21:34 | 20:37  |19:25 | 18:17 | 16:25
25|08:22 | 07:26 | 07:22  |06:12  |05:20 | 05:05  |05:35 | 06:25 |07:16 | 08:09 | 08:04

|16:59 | 17:57  |19:47 | 2042 | 21:30  |21:55 | 21:33 [ 20:35 [ 19:22 | 18:15 | 16:24
26|08:20 | 07:24 | 07:20  |06:10 | 05:19  |05:06  |05:36 | 06:26 | 07:18 | 08:10 | 08:06

|17:01 | 17:59 | 19:49 | 20:43 21:31 |21:55 | 21:31 [ 20:32 | 19:20 18:13 | 16:23

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

[21:10  [20:03  |18:52 | 16:48
| 05:58 | 06:50 | 07:40 | 07:36
|21:08  |20:00 |18:50 | 16:46
| 06:00 | 06:51 | 07:42 | 07:38
|21:06  |19:58 | 18:47 | 16:45
|06:01 | 06:53 | 07:44 | 07:40
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|

DO DO NRNGRDD0N R
=R =N RN NN
AODADUIWUINOGOROO

8:27
6:14
8:28
6:14

21:04  |19:56 | 18:45 | 16:43
06:03 | 06:55 | 07:45 | 07:42
21:02  |19:53 | 1843 | 16:41
06:05 | 06:56 | 07:47 | 07:43
21:00  [19:51 | 18:41 | 16:40
06:06 | 06:58 | 07:49 | 07:45
20:58 | 19:49 | 18:38 | 16:38
06:08 | 07:00 | 07:51 | 07:47
0:56 | 19:46 | 18:36 | 16:37
|07:01 | 07:52 | 07:49
|19:44 | 18:34 | 16:35
|07:03 | 07:54 | 07:51
|19:41 | 18:32 | 16:34
|07:05 | 07:56 | 07:52
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|06:52 | 05:48 | 05:08 |
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|
|
|
|
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|
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: | 18:30 | 16:33
| 07:06 | 07:58 | 07:54
119:37 | 18:27 | 16:31
| 07:08 | 08:00 | 07:56
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8:37
6:17
8:38
6:18

HOHHOHOHFHOHOHEHOHOHOHEHOHEHOHEHOHOHEHOHOHFEHOHOFEHOHEHOHEHOHEHOHEHOHEHOHEHOHEHOHOEHOHEHOEOHEHOEOREO

| |
27108:19  |07:22 |07:17 | 06:07  |05:18  |05:06 |05:38  |06:28 |07:20 | 08:12 | 08:07 8:38
|17:02  |18:00  |19:51  |20:45  |21:33  |21:55  |[21:30  |20:30 | 19:18 | 18:11 | 16:22 6:19
2808:17 |07:20 |07:15 | 06:05  |05:16  |05:07 |05:339 |06:30 |07:21 | 07:14 | 08:09 8:38
|17:04  |18:03  |19:53  |20:47  |21:34  |21:55  [21:28  [20:28 | 19:15  [17:09 | 16:21 6:19
29| 08:16 | |07:13 | 06:03  |05:15  |05:07 |05:41 | 06:31  |07:23 | 07:16 | 08:11 8:38
|17:06 | | 19:54  [20:48 | 21:35 | 21:54  |21:27 | 20:226 | 19:13 | 17:07 | 16:20 6:20
30| 08:15 | |07:10  |06:001  |05:14  |05:08 |05:42 |06:33 |07:25 | 07:18 | 08:12 8:38
| 17:08 | |19:56  [20:50 | 21:37 | 21:54  |21:25  |20:223  |19:11 | 17:05 | 16:19 6:21
31]08:13 | | 07:08 | | 05:13 | | 05:44 | 06:35 | [07:20 | 8:39
|17:10 | | 19:58 | |21:38 | |21:24  |20:21 | |17:03 | 6:22
Sonnenscheinstunden | 256 | 275 | 366 | 416 | 487 | 502 | 505 | 456 | 382 | 332 | 265 241
astr.max.mdgl.Beschattung | | | | | | | | | | |
Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergegeben (Sommerzeit wie Bezugsjahr):
Tag im Monat Sonnenaufgang  (SS:MM) Zeitpunkt (SS:MM) Schattenanfang (WEA mit erstem Schatten)
Sonnenuntergang (SS:MM) Minuten mit Schatten Zeitpunkt (SS:MM) Schattenende (WEA mit letztem Schatten)
windPRO 3.0.654 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk 18.12.2018 11:43 2@5/31/Sind PRO .
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Lizenzierter Anwender:

ZECH Ingenieurgesellschaft mbH
Hessenweg 38

DE-49809 Lingen (Ems)

0049 591 800 1634

Thomas Wihard / wihard@zechgmbh.de

Berechnet:

18.12.2018 11:19/3.0.654

Projekt:

LQ13955.2 Fiirstenau-Hollenstede 18

Beschreibung:
Windenergie Hollenstede 18 Planungs-
gesellschaft mbH

Schattenwurf-Untersuchung zum

Genehmigungsverfahren fiir die Errichtung
von 4 Windenergieanlagen in Hollenstede

SHADOW - Kalender

Berechnung: Windenergie Hollenstede 2018-12Schattenrezeptor: IP 12b - Holle 10/West
Voraussetzungen fiir Berechnung des Schattenwurfs

Referenzjahr fiir Kalender
Die dargestellten Zeiten sind die astronomisch maximal mogliche 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

2018

|Januar |Februar |Marz | April | Mai | Juni

1] 08:39 | 08:12 | 07:17 | 07:06 | 05:59 18:46 (WEA 17-3) | 05:12

| 16:23 | 17:12 | 18:04 | 20:00 | 20:52 51  20:05 (WEA 17-2) | 21:39

2] 08:38 | 08:10 | 07:15 | 07:03 19:00 (WEA 17-3) | 05:57 18:49 (WEA 17-3) | 05:12

| 16:24 | 17:13 | 18:06 | 20:01 6  19:06 (WEA 17-3) | 20:54 44 20:04 (WEA 17-2) | 21:40

3108:38 | 08:08 | 07:13 | 07:01 18:54 (WEA 17-3) | 05:55 18:53 (WEA 17-3) | 05:11

| 16:25 | 17:15 | 18:08 | 20:03 18 19:12 (WEA 17-3) | 20:55 35  20:04 (WEA 17-2) | 21:41

4| 08:38 | 08:07 | 07:11 | 06:59 18:50 (WEA 17-3) | 05:54 19:38 (WEA 17-2) | 05:10

| 16:27 | 17:17 | 18:10 | 20:05 24 19:14 (WEA 17-3) | 20:57 26 20:04 (WEA 17-2) | 21:42

5108:38 | 08:05 | 07:08 | 06:56 18:48 (WEA 17-3) | 05:52 19:38 (WEA 17-2) | 05:09

| 16:28 | 17:19 | 18:12 | 20:07 28  19:16 (WEA 17-3) | 20:59 25  20:03 (WEA 17-2) | 21:43

6 | 08:38 | 08:03 | 07:06 | 06:54 18:46 (WEA 17-3) | 05:50 19:38 (WEA 17-2) | 05:08

| 16:29 | 17:21 | 18:14 | 20:08 32 19:18 (WEA 17-3) | 21:00 24 20:02 (WEA 17-2) | 21:44

7 | 08:37 | 08:02 | 07:04 | 06:52 18:44 (WEA 17-3) | 05:48 19:39 (WEA 17-2) | 05:08

| 16:30 | 17:23 | 18:15 | 20:10 34  19:18 (WEA 17-3) | 21:02 22 20:01 (WEA 17-2) | 21:45

8 | 08:37 | 08:00 | 07:02 | 06:49 18:43 (WEA 17-3) | 05:46 19:40 (WEA 17-2) | 05:07

| 16:32 | 17:25 | 18:17 | 20:12 36 19:19 (WEA 17-3) | 21:04 20  20:00 (WEA 17-2) | 21:46

9 | 08:36 | 07:58 | 06:59 | 06:47 18:42 (WEA 17-3) | 05:44 19:41 (WEA 17-2) | 05:07

| 16:33 | 17:27 | 18:19 | 20:14 38  19:20 (WEA 17-3) | 21:05 18  19:59 (WEA 17-2) | 21:47

10 | 08:36 | 07:56 | 06:57 | 06:45 18:41 (WEA 17-3) | 05:42 19:43 (WEA 17-2) | 05:06

| 16:34 | 17:29 | 18:21 | 20:15 40  19:21 (WEA 17-3) | 21:07 14 19:57 (WEA 17-2) | 21:48

11 | 08:35 | 07:54 | 06:55 | 06:42 18:39 (WEA 17-3) | 05:41 19:46 (WEA 17-2) | 05:06

| 16:36 |17:31 | 18:23 | 20:17 42 19:21 (WEA 17-3) | 21:09 9  19:55 (WEA 17-2) | 21:49

12 | 08:35 | 07:52 | 06:52 | 06:40 18:39 (WEA 17-3) | 05:39 | 05:05

| 16:37 | 17:32 | 18:24 | 20:19 42 19:21 (WEA 17-3) | 21:10 | 21:50

13 | 08:34 | 07:51 | 06:50 | 06:38 18:38 (WEA 17-3) | 05:37 | 05:05

| 16:39 | 17:34 | 18:26 | 20:21 44 19:22 (WEA 17-3) | 21:12 | 21:50

14 | 08:33 | 07:49 | 06:48 | 06:36 18:38 (WEA 17-3) | 05:36 | 05:05

| 16:40 | 17:36 | 18:28 | 20:22 44 19:22 (WEA 17-3) | 21:14 | 21:51

15 | 08:32 | 07:47 | 06:45 | 06:33 18:38 (WEA 17-3) | 05:34 | 05:05

| 16:42 | 17:38 | 18:30 | 20:24 44 19:22 (WEA 17-3) | 21:15 | 21:52

16 | 08:31 | 07:45 | 06:43 | 06:31 18:36 (WEA 17-3) | 05:33 | 05:04

| 16:43 | 17:40 | 18:32 | 20:26 45  19:21 (WEA 17-3) | 21:17 | 21:52

17 | 08:31 | 07:43 | 06:41 | 06:29 18:36 (WEA 17-3) | 05:31 | 05:04

| 16:45 | 17:42 | 18:33 | 20:28 45  19:21 (WEA 17-3) | 21:18 | 21:53

18 | 08:30 | 07:41 | 06:38 | 06:27 18:36 (WEA 17-3) | 05:29 | 05:04

| 16:47 | 17:44 | 18:35 | 20:29 45  19:21 (WEA 17-3) | 21:20 | 21:53

19 | 08:29 | 07:39 | 06:36 | 06:24 18:36 (WEA 17-3) | 05:28 | 05:04

| 16:48 | 17:46 | 18:37 | 20:31 45  19:21 (WEA 17-3) | 21:21 | 21:53

20 | 08:28 | 07:37 | 06:34 | 06:22 18:37 (WEA 17-3) | 05:27 | 05:04

| 16:50 | 17:48 | 18:39 | 20:33 54  19:58 (WEA 17-2) | 21:23 | 21:54

21| 08:26 | 07:35 | 06:31 | 06:20 18:37 (WEA 17-3) | 05:25 | 05:04

| 16:52 | 17:49 | 18:40 | 20:35 60  20:01 (WEA 17-2) | 21:24 | 21:54

22| 08:25 | 07:32 | 06:29 | 06:18 18:37 (WEA 17-3) | 05:24 | 05:05

| 16:53 | 17:51 | 18:42 | 20:36 62  20:02 (WEA 17-2) | 21:26 | 21:54

23| 08:24 | 07:30 | 06:27 | 06:16 18:38 (WEA 17-3) | 05:22 | 05:05

| 16:55 | 17:53 | 18:44 | 20:38 62  20:03 (WEA 17-2) | 21:27 | 21:55

241 08:23 | 07:28 | 06:24 | 06:14 18:38 (WEA 17-3) | 05:21 | 05:05

| 16:57 | 17:55 | 18:46 | 20:40 64  20:04 (WEA 17-2) | 21:29 | 21:55

25| 08:22 | 07:26 | 07:22 | 06:12 18:39 (WEA 17-3) | 05:20 | 05:05

| 16:59 | 17:57 | 19:47 | 20:42 64  20:05 (WEA 17-2) | 21:30 | 21:55

26 | 08:20 | 07:24 | 07:20 | 06:10 18:40 (WEA 17-3) | 05:19 | 05:06

| 17:01 | 17:59 | 19:49 | 20:43 63  20:05 (WEA 17-2) | 21:31 | 21:55

27 |1 08:19 | 07:22 | 07:17 | 06:07 18:41 (WEA 17-3) | 05:18 | 05:06

| 17:02 | 18:01 | 19:51 | 20:45 61  20:05 (WEA 17-2) | 21:33 | 21:55

28 | 08:18 | 07:20 | 07:15 | 06:05 18:42 (WEA 17-3) | 05:16 | 05:07

| 17:04 | 18:03 | 19:53 | 20:47 59  20:05 (WEA 17-2) | 21:34 | 21:55

29 | 08:16 | | 07:13 | 06:03 18:43 (WEA 17-3) | 05:15 | 05:07

| 17:06 | | 19:54 | 20:48 57  20:05 (WEA 17-2) | 21:35 | 21:54

30 | 08:15 | | 07:10 | 06:01 18:45 (WEA 17-3) | 05:14 | 05:08

| 17:08 | | 19:56 | 20:50 53 20:05 (WEA 17-2) | 21:37 | 21:54
31]08:13 | | 07:08 | | 05:13 |
| 17:10 | | 19:58 | | 21:38 |

Sonnenscheinstunden | 256 | 275 | 366 | 416 | 487 | 502
astr.max.mogl.Beschattung | | | | 1311 | 288 |

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

Tag im Monat Sonnenaufgang  (SS:MM)

Sonnenuntergang (SS:MM)

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

(WEA mit erstem Schatten)

Minuten mit Schatten (WEA mit letztem Schatten)

18.12.2018 11:43 226/31/3ind PRO .
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Projekt:

LQ13955.2 Fiirstenau-Hollenstede 18

SHADOW - Kalender

Beschreibung:

gesellschaft mbH

Windenergie Hollenstede 18 Planungs-

Schattenwurf-Untersuchung zum
Genehmigungsverfahren fiir die Errichtung
von 4 Windenergieanlagen in Hollenstede

Lizenzierter Anwender:

ZECH Ingenieurgesellschaft mbH
Hessenweg 38

DE-49809 Lingen (Ems)

0049 591 800 1634

Thomas Wihard / wihard@zechgmbh.de

Berechnet:

18.12.2018 11:19/3.0.654

Berechnung: Windenergie Hollenstede 2018-12Schattenrezeptor: IP 12b - Holle 10/West
Voraussetzungen fiir Berechnung des Schattenwurfs

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

Sonnenscheinstunden |

| Juli

105:08
| 21:54

1:53

1:50
5:16

505

astr.max.mogl.Beschattung |

| August

11

16

19

21

22

25

26

26

38

46

51

55

59

60

62

64

64

63

63

62

58

54

44

45

45

45

45

44

43

1280

2018

| September

06:36
20:19
06:38
20:17
06:40
20:14
06:41
20:12

|

|
19:58 (WEA 17-2) |
|
|
|
|
|
| 06:43
|
|
|
|
|
|
|

)
20:02 (WEA 17-2)
19:55 (WEA 17-2)
20:06 (WEA 17-2)
19:52 (WEA 17-2)
20:08 (WEA 17-2)
19:51 (WEA 17-2)
20:10 (WEA 17-2) | 20:10
) | 06:45
) | 20:07
) | 06:46
) | 20:05
)
)

19:49 (WEA 17-2
20:10 (WEA 17-2
19:49 (WEA 17-2
20:11 (WEA 17-2
19:47 (WEA 17-2) | 06:48
20:12 (WEA 17-2) | 20:03
19:47 (WEA 17-2) | 06:50
20:13 (WEA 17-2) | 20:00
19:46 (WEA 17-2) | 06:51
20:12 (WEA 17-2) | 19:58
19:01 (WEA 17-3) | 06:53
20:13 (WEA 17-2) | 19:56
18:56 (WEA 17-3) | 06:55
20:13 (WEA 17-2) | 19:53
18:54 (WEA 17-3) | 06:56
20:13 (WEA 17-2) | 19:51
18:52 (WEA 17-3) | 06:58
20:13 (WEA 17-2) | 19:49
18:50 (WEA 17-3) | 07:00
20:13 (WEA 17-2) | 19:46
18:48 (WEA 17-3) | 07:01
20:12 (WEA 17-2) | 19:44
18:47 (WEA 17-3) | 07:03
20:12 (WEA 17-2) | 19:41
18:46 (WEA 17-3) | 07:05
20:12 (WEA 17-2) | 19:39
18:44 (WEA 17-3) | 07:06
20:10 (WEA 17-2) | 19:37
18:44 (WEA 17-3) | 07:08
20:10 (WEA 17-2) | 19:34
18:42 (WEA 17-3) | 07:10
20:08 (WEA 17-2) | 19:32
18:42 (WEA 17-3) | 07:11
20:07 (WEA 17-2) | 19:30
18:41 (WEA 17-3) | 07:13
20:04 (WEA 17-2) | 19:27
18:40 (WEA 17-3) | 07:15
20:01 (WEA 17-2) | 19:25
18:40 (WEA 17-3) | 07:16
19:24 (WEA 17-3) | 19:22
18:39 (WEA 17-3) | 07:18
19:24 (WEA 17-3) | 19:20
18:39 (WEA 17-3) | 07:20
19:24 (WEA 17-3) | 19:18
18:38 (WEA 17-3) | 07:21
19:23 (WEA 17-3) | 19:15
18:38 (WEA 17-3) | 07:23
19:23 (WEA 17-3) | 19:13
18:38 (WEA 17-3) | 07:25
19:22 (WEA 17-3) | 19:11
18:38 (WEA 17-3) |
19:21 (WEA 17-3) |

| 382

|

42

41

40

38

36

34

32

28

24

18

340

| Oktober | Novembel Dezember

18:39 (WEA 17-3) | 07:26
19:21 (WEA 17-3) | 19:08
18:38 (WEA 17-3) | 07:28
19:19 (WEA 17-3) | 19:06
18:39 (WEA 17-3) | 07:30
19:19 (WEA 17-3) | 19:04
18:39 (WEA 17-3) | 07:32
19:17 (WEA 17-3) | 19:01
18:40 (WEA 17-3) | 07:33
19:16 (WEA 17-3) | 18:59
18:41 (WEA 17-3) | 07:35
19:15 (WEA 17-3) | 18:57
18:41 (WEA 17-3) | 07:37
19:13 (WEA 17-3) | 18:54
18:43 (WEA 17-3) | 07:38
19:11 (WEA 17-3) | 18:52
18:44 (WEA 17-3) | 07:40
19:08 (WEA 17-3) | 18:50
18:47 (WEA 17-3) | 07:42
19:05 (WEA 17-3) | 18:47
18:53 (WEA 17-3) | 07:44
19:00 (WEA 17-3) | 18:45
| 07:45
| 18:43
| 07:47
| 18:41
| 07:49
| 18:38
| 07:51
| 18:36
| 07:52
| 18:34
| 07:54
| 18:32
| 07:56
| 18:30
| 07:58
| 18:27
| 08:00
| 18:25
| 08:01
| 18:23
| 08:03
| 18:21
| 08:05
| 18:19
| 08:07
| 18:17
| 08:09

| 07:21 | 08:14
| 17:01 | 16:19
| 07:23 | 08:15
| 16:59 | 16:18
| 07:25 | 08:17
| 16:57 | 16:17
| 07:27 | 08:18
| 16:55 | 16:17
| 07:29 | 08:19
| 16:53 | 16:16
| 07:31 | 08:21
| 16:51 | 16:16
| 07:32 | 08:22
| 16:50 | 16:15
| 07:34 | 08:23
| 16:48 | 16:15
| 07:36 | 08:24
| 16:46 | 16:14
| 07:38 | 08:26
| 16:45 | 16:14
| 07:40 | 08:27
| 16:43 | 16:14
| 07:42 | 08:28
| 16:41 | 16:14
| 07:43 | 08:29
| 16:40 | 16:14
| 07:45 | 08:30
| 16:38 | 16:14
| 07:47 | 08:31
| 16:37 | 16:14
| 07:49 | 08:32
| 16:35 | 16:14
| 07:51 | 08:33
| 16:34 | 16:14
| 07:52 | 08:33
| 16:33 | 16:14
| 07:54 | 08:34
| 16:31 | 16:14
| 07:56 | 08:35
| 16:30 | 16:15
| 07:57 | 08:35
| 16:29 | 16:15
| 07:59 | 08:36
| 16:27 | 16:15
| 08:01 | 08:36
| 16:26 | 16:16
| 08:03 | 08:37
| 16:25 | 16:17
| 08:04 | 08:37
| 16:24 | 16:17
| 08:06 | 08:38
| 16:23 | 16:18
| 08:07 | 08:38
| 16:22 | 16:19
| 08:09 | 08:38
| 16:21 | 16:19
| 08:11 | 08:38
| 16:20 | 16:20
| 08:12 | 08:38
| 16:19 | 16:21
| | 08:39
| | 16:22
| 265 | 241

| |

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

Tag im Monat

Sonnenaufgang

(SS:MM)

Sonnenuntergang (SS:MM)

Minuten mit Schatten

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

windPRO 3.0.654 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk

18.12.2018
LQ13955.2 / Wi

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

18.12.2018 11:43 2,27/3vgind PRO .
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Projekt: Beschreibung: Lizenzierter Anwender:

LQ13955.2 Fiirstenau-Hollenstede 18  Windenergie Hollenstede 18 Planungs- ZECH Ingenieurgesellschaft mbH
gesellschaft mbH Hessenweg 38
DE-49809 Lingen (Ems)
Schattenwurf-Untersuchung zum 0049 591 800 1634
Genehmigungsverfahren fiir die Errichtung Thomas Wihard / wihard@zechgmbh.de

Berechnet:

von 4 Windenergieanlagen in Hollenstede 18.12.2018 11:19/3.0.654

SHADOW - Kalender

Berechnung: Windenergie Hollenstede 2018-12Schattenrezeptor: IP 13a - Holle 9/0st
Voraussetzungen fiir Berechnung des Schattenwurfs

Referenzjahr fiir Kalender 2018

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

|Januar |Februar |Marz | April | Mai | Juni | Juli | August | SeptembefOktober |Novembei Dezember
1] 08:39 | 08:12 7:17 | 07:06 | 05:59 | 05:12 05:08 05:45 | 06:36 | 07:26 | 07:21 8:14
| 16:23 | 17:12 8:04 | 20:00 | 20:52 | 21:39 21:54 21:22 | 20:19 | 19:08 | 17:01 6:19
2] 08:38 | 08:10 7:15 | 07:03 | 05:57 | 05:12 05:09 05:47 | 06:38 | 07:28 | 07:23 8:15
| 16:24 | 17:13 8:06 | 20:01 | 20:54 | 21:40 21:20 | 20:17 | 19:06 | 16:59 6:18
3108:38 | 08:08 7:13 | 07:01 | 05:55 | 05:11 05:48 | 06:40 | 07:30 | 07:25 8:17
| 16:25 | 17:15 8:08 | 20:03 | 20:55 | 21:41 21:19 | 20:14 | 19:04 | 16:57 6:17
4| 08:38 | 08:07 7:11 | 06:59 | 05:54 | 05:10 05:50 | 06:41 | 07:32 | 07:27 8:18
| 16:27 | 17:17 8:10 | 20:05 | 20:57 | 21:42 21:17 | 20:12 | 19:01 | 16:55 6:17
5108:38 | 08:05 7:08 | 06:56 | 05:52 | 05:09 05:52 | 06:43 | 07:33 | 07:29
| 16:28 | 17:19 8:12 | 20:07 | 20:59 | 21:43 21:15 | 20:10 | 18:59 | 16:53
6 | 08:38 | 08:03 | 06:54 | 05:50 | 05:08 05:53 | 06:45 | 07:35 | 07:31
| 16:29 | 17:21 | 20:08 | 21:00 | 21:44 21:13 | 20:07 | 18:57 | 16:51
7 | 08:37 | 08:02 05:55 | 06:46 | 07:37 | 07:32
| 16:30 | 17:23 | 20:10 | 21:02 | 21:45 21:11 | 20:05 | 18:54 | 16:50
8| 08:37 | 08:00 | 06:49 | 05:46 | 05:07 05:57 | 06:48 | 07:38 | 07:34

|16:32 | 17:25
908:36 | 07:58
|16:33 | 17:27
10]08:36 | 07:56
|16:34 | 17:29
11]08:35 | 07:54
|16:36 | 17:31
12]08:35 | 07:52
|16:37 | 17:32
13]08:34 | 07:51
|16:39 | 17:34
14]08:33 | 07:49
|16:40 | 17:36
15]08:32 | 07:47
|16:42 | 17:38
16 |08:31 | 07:45
|16:43 | 17:40
17]08:31 | 07:43
| 16:45 | 17:42
18]08:30 | 07:41
|16:47 | 17:44
19]08:29 | 07:39
| 16:48 | 17:46

|20:12 | 21:04 | 21:46
| 06:47 | 05:44 | 05:07
|20:14 | 21:05 | 21:47
| 06:45 | 05:42 | 05:06
|20:15 | 21:07 | 21:48
| 06:42 | 05:41 | 05:06
|20:17 | 21:09 | 21:49
| 06:40 | 05:39 | 05:05
|20:19 | 21:10 | 21:50
| 06:38 | 05:37 | 05:05
8:26  [20:21 | 21:12  |21:50 | 21:47
6:48 | 06:36 | 05:36 | 05:05 | 05:20
8:28  [20:22  |21:14  |21:51 | 21:46
6:45 | 06:33 | 05:34 | 05:05 | 05:22
|20:24 | 21:15  |21:52 | 21:45
|06:31 | 05:33 | 05:04 | 05:23
|20:26 | 21:17  |21:52 | 21:44
|06:29 | 05:31 | 05:04 | 05:24
8:33  [20:28  |21:18  |21:53 | 21:43
6:38 | 06:27 | 05:29 | 05:04 | 05:25
8:35  [20:29  |21:20 |21:53 | 21:42
| 06:24 | 05:28 | 05:04 | 05:27
20:31 | 2121 |21:53 | 21:41
20| 08:28 | 07:37 |06:22 | 05:27 | 05:04 | 05:28

|16:50 | 17:48 |20:33 | 21:23  |21:54 | 21:39 |19:34 | 18:25 | 16:30
21]08:26  |07:35 | 06:31  |06:20 | 05:25 | 05:04 | 05:29 |07:10 | 08:01 | 07:57

|16:52 | 17:49 | 18:40  |20:35 | 21:24  |21:54 | 21:38 | 20:43  [19:32 | 18:223 | 16:29
22]08:25 |07:32 | 06:29  |06:18 | 05:24 | 05:05 |05:331 | 06:20 | 07:11 | 08:03 | 07:59

|16:53 | 17:51 | 18:42  |20:36 | 21:26  |21:54 | 21:37 | 20:41  [19:30 | 18:221 | 16:27
23|08:24 |07:30 | 06:27  |06:16  |05:22 | 05:05  |05:32 | 06:21  |07:13  |08:05 | 08:01

|16:55 | 17:53 | 18:44  |20:38 | 21:27  |21:55 | 21:36 | 20:39 [ 19:27 | 18:19 | 16:26
24|08:23 | 07:28 | 06:24  |06:14  |05:21  |05:05  |05:33 | 06:23  |07:15 | 08:07 | 08:03

|16:57 | 17:55 | 18:46  |20:40  |21:29  |21:55  |21:34 | 20:37  |19:25 | 18:17 | 16:25
25|08:22 | 07:26 | 07:22  |06:12  |05:20 | 05:05  |05:35 | 06:25 |07:16 | 08:09 | 08:04

|16:59 | 17:57  |19:47 | 2042 | 21:30  |21:55 | 21:33 [ 20:35 [ 19:22 | 18:15 | 16:24
26|08:20 | 07:24 | 07:20  |06:10 | 05:19  |05:06  |05:36 | 06:26 | 07:18 | 08:10 | 08:06

|17:01 | 17:59 | 19:49 | 20:43 21:31 |21:55 | 21:31 [ 20:32 | 19:20 18:13 | 16:23

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

[21:10  [20:03  |18:52 | 16:48
| 05:58 | 06:50 | 07:40 | 07:36
|21:08  |20:00 |18:50 | 16:46
| 06:00 | 06:51 | 07:42 | 07:38
|21:06  |19:58 | 18:47 | 16:45
|06:01 | 06:53 | 07:44 | 07:40
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
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6:14
8:28
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21:04  |19:56 | 18:45 | 16:43
06:03 | 06:55 | 07:45 | 07:42
21:02  |19:53 | 1843 | 16:41
06:05 | 06:56 | 07:47 | 07:43
21:00  [19:51 | 18:41 | 16:40
06:06 | 06:58 | 07:49 | 07:45
20:58 | 19:49 | 18:38 | 16:38
06:08 | 07:00 | 07:51 | 07:47
0:56 | 19:46 | 18:36 | 16:37
|07:01 | 07:52 | 07:49
|19:44 | 18:34 | 16:35
|07:03 | 07:54 | 07:51
|19:41 | 18:32 | 16:34
|07:05 | 07:56 | 07:52
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| |
27108:19  |07:22 |07:17 | 06:07  |05:18  |05:06 |05:38  |06:28 |07:20 | 08:12 | 08:07 8:38
|17:02  |18:00  |19:51  |20:45  |21:33  |21:55  |[21:30  |20:30 | 19:18 | 18:11 | 16:22 6:19
2808:17 |07:20 |07:15 | 06:05  |05:16  |05:07 |05:339 |06:30 |07:21 | 07:14 | 08:09 8:38
|17:04  |18:03  |19:53  |20:47  |21:34  |21:55  [21:28  [20:28 | 19:15  [17:09 | 16:21 6:19
29| 08:16 | |07:13 | 06:03  |05:15  |05:07 |05:41 | 06:31  |07:23 | 07:16 | 08:11 8:38
|17:06 | | 19:54  [20:48 | 21:35 | 21:54  |21:27 | 20:226 | 19:13 | 17:07 | 16:20 6:20
30| 08:15 | |07:10  |06:001  |05:14  |05:08 |05:42 |06:33 |07:25 | 07:18 | 08:12 8:38
| 17:08 | |19:56  [20:50 | 21:37 | 21:54  |21:25  |20:223  |19:11 | 17:05 | 16:19 6:21
31]08:13 | | 07:08 | | 05:13 | | 05:44 | 06:35 | [07:20 | 8:39
|17:10 | | 19:58 | |21:38 | |21:24  |20:21 | |17:03 | 6:22
Sonnenscheinstunden | 256 | 275 | 366 | 416 | 487 | 502 | 505 | 456 | 382 | 332 | 265 241
astr.max.mdgl.Beschattung | | | | | | | | | | |
Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergegeben (Sommerzeit wie Bezugsjahr):
Tag im Monat Sonnenaufgang  (SS:MM) Zeitpunkt (SS:MM) Schattenanfang (WEA mit erstem Schatten)
Sonnenuntergang (SS:MM) Minuten mit Schatten Zeitpunkt (SS:MM) Schattenende (WEA mit letztem Schatten)
windPRO 3.0.654 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk 18.12.2018 11:43 228/31/Sind PRO .
18.12.2018 Anlage 8
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Projekt: Beschreibung: Lizenzierter Anwender:

LQ13955.2 Fiirstenau-Hollenstede 18  Windenergie Hollenstede 18 Planungs- ZECH Ingenieurgesellschaft mbH
gesellschaft mbH Hessenweg 38
DE-49809 Lingen (Ems)
Schattenwurf-Untersuchung zum 0049 591 800 1634
Genehmigungsverfahren fiir die Errichtung Thomas Wihard / wihard@zechgmbh.de

Berechnet:

von 4 Windenergieanlagen in Hollenstede 18.12.2018 11:19/3.0.654

SHADOW - Kalender

Berechnung: Windenergie Hollenstede 2018-12Schattenrezeptor: IP 13b - Holle 9/West
Voraussetzungen fiir Berechnung des Schattenwurfs

Referenzjahr fiir Kalender 2018

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

|Januar |Februar |Marz | April | Mai | Juni
1108:39  |08:12  |07:17 | 07:06 18:14 (WEA 17-3) | 05:59 | 05:12 19:52 (WEA 17-1)
|16:23 | 17:12 | 18:04 |20:00 38  18:52 (WEA 17-3) | 20:52 | 21:39 43 20:35 (WEA 17-1)
2/08:38 |08:10 |07:15 | 07:03 18:15 (WEA 17-3) | 05:57 | 05:12 19:51 (WEA 17-1)
| 16:24 | 17:13 | 18:06 |20:01 36  18:51 (WEA 17-3) | 20:54 | 21:40 44 20:35 (WEA 17-1)
3/08:38 | 08:08 |07:13 | 07:01 18:16 (WEA 17-3) | 05:55 | 05:11 19:51 (WEA 17-1)
| 16:25 | 17:15 | 18:08 |20:03 34  18:50 (WEA 17-3) | 20:55 | 21:41 44 20:35 (WEA 17-1)
4108:38 |08:07 |07:11 | 06:59 18:16 (WEA 17-3) | 05:54 | 05:10 19:52 (WEA 17-1)
|16:27 | 17:17 | 18:10 | 20:05 32 18:48 (WEA 17-3) | 20:57 | 21:42 44 20:36 (WEA 17-1)
5/08:338 | 08:05 |07:08 | 06:56 18:17 (WEA 17-3) | 05:52 | 05:09 19:51 (WEA 17-1)
|16:28 | 17:19 | 18:12 |20:07 30  18:47 (WEA 17-3) | 20:59 | 21:43 45 20:36 (WEA 17-1)
6108:38 | 08:03 |07:06 | 06:54 18:19 (WEA 17-3) | 05:50 | 05:08 19:51 (WEA 17-1)
|16:29 | 17:21 | 18:14 |20:08 27  18:46 (WEA 17-3) | 21:00 | 21:44 44 20:35 (WEA 17-1)
7108:37 |08:02 | 07:04 | 06:52 18:20 (WEA 17-3) | 05:48 | 05:08 19:52 (WEA 17-1)
|16:30 | 17:23 | 18:15 20:10 35  19:38 (WEA 17-2) | 21:02 | 21:45 44 20:36 (WEA 17-1)
8108:37 |08:00 |07:02 | 06:49 18:22 (WEA 17-3) | 05:46 | 05:07 19:51 (WEA 17-1)
|16:32 | 17:25 | 18:17 |20:12 36 19:40 (WEA 17-2) | 21:04 | 21:46 45 20:36 (WEA 17-1)
9108:36 | 07:58 | 06:59 | 06:47 18:25 (WEA 17-3) | 05:44 | 05:07 19:52 (WEA 17-1)
|16:33 | 17:27 | 18:19 |20:14 33 19:42 (WEA 17-2) | 21:05 | 21:47 45 20:37 (WEA 17-1)
10| 08:36 | 07:56 | 06:57 | 06:45 19:20 (WEA 17-2) | 05:42 | 05:06 19:52 (WEA 17-1)
|16:3¢ | 17:29 | 18:21 |20:15 23 19:43 (WEA 17-2) | 21:07 | 21:48 45 20:37 (WEA 17-1)
11|08:35 | 07:54 | 06:55 | 06:42 19:18 (WEA 17-2) | 05:41 | 05:06 19:52 (WEA 17-1)
|16:36 | 17:31 | 18:23 |20:17 25  19:43 (WEA 17-2) | 21:09 | 21:49 45 20:37 (WEA 17-1)
1208:35  |07:52 | 06:52 | 06:40 19:18 (WEA 17-2) | 05:39 | 05:05 19:52 (WEA 17-1)
|16:37 | 17:32 | 18:24 120:19 25  19:43 (WEA 17-2) | 21:10 | 21:50 45 20:37 (WEA 17-1)
13108:34 | 07:51 | 06:50 | 06:38 19:17 (WEA 17-2) | 05:37 | 05:05 19:52 (WEA 17-1)
|16:39 | 17:34 | 18:26 120:21 27 19:44 (WEA 17-2) | 21:12 | 21:50 46 20:38 (WEA 17-1)
14108:33 | 07:49 | 06:48 | 06:36 19:17 (WEA 17-2) | 05:36 | 05:05 19:53 (WEA 17-1)
| 16:40 | 17:36 | 18:28 |20:22 27 19:44 (WEA 17-2) | 21:14 | 21:51 45 20:38 (WEA 17-1)
15108:32 | 07:47 | 06:45 | 06:33 19:17 (WEA 17-2) | 05:34 20:06 (WEA 17-1) | 05:05 19:52 (WEA 17-1)
| 16:42 | 17:38 | 18:30 20:224 27 19:44 (WEA 17-2) | 21:15 11 20:17 (WEA 17-1) | 21:52 46 20:38 (WEA 17-1)
16| 08:31 | 07:45 | 06:43 17:32 (WEA 17-3) | 06:31 19:16 (WEA 17-2) | 05:33 20:02 (WEA 17-1) | 05:04 19:52 (WEA 17-1)
| 16:43 | 17:40 | 18:32 12 17:44 (WEA17-3) | 20:26 27  19:43 (WEA 17-2) | 21:17 18  20:20 (WEA 17-1) | 21:52 46 20:38 (WEA 17-1)
17108:31 | 07:43 | 06:41 17:28 (WEA 17-3) | 06:29 19:16 (WEA 17-2) | 05:31 20:01 (WEA 17-1) | 05:04 19:53 (WEA 17-1)
| 16:45 | 17:42 | 18:33 20 17:48 (WEA17-3) | 20:28 26  19:42 (WEA 17-2) | 21:18 21 20:22 (WEA 17-1) | 21:53 45 20:38 (WEA 17-1)
18108:30 | 07:41 | 06:38 17:25 (WEA 17-3) | 06:27 19:16 (WEA 17-2) | 05:29 19:59 (WEA 17-1) | 05:04 19:53 (WEA 17-1)
| 16:47 | 17:44 | 18:35 24  17:49 (WEA 17-3) [ 20:29 26  19:42 (WEA 17-2) | 21:20 24 20:23 (WEA 17-1) | 21:53 46 20:39 (WEA 17-1)
19108:29  |07:39 | 06:36 17:23 (WEA 17-3) | 06:24 19:17 (WEA 17-2) | 05:28 19:58 (WEA 17-1) | 05:04 19:53 (WEA 17-1)
| 16:48 | 17:46 | 18:37 28 17:51 (WEA17-3) | 20:31 24 19:41 (WEA 17-2) | 21:21 27 20:25 (WEA 17-1) | 21:53 46 20:39 (WEA 17-1)
20| 08:28 | 07:37 | 06:34 17:22 (WEA 17-3) | 06:22 19:17 (WEA 17-2) | 05:27 19:57 (WEA 17-1) | 05:04 19:54 (WEA 17-1)
| 16:50 | 17:48 | 18:39 31 17:53 (WEA17-3) [ 20:33 23 19:40 (WEA 17-2) | 21:23 29  20:26 (WEA 17-1) | 21:54 46 20:40 (WEA 17-1)
21|08:26 | 07:35 | 06:31 17:20 (WEA 17-3) | 06:20 19:18 (WEA 17-2) | 05:25 19:56 (WEA 17-1) | 05:04 19:54 (WEA 17-1)
| 16:52 | 17:49 | 18:40 33  17:53 (WEA17-3) [ 20:35 21 19:39 (WEA 17-2) | 21:24 32 20:28 (WEA 17-1) | 21:54 46 20:40 (WEA 17-1)
2208:25 |07:32 | 06:29 17:19 (WEA 17-3) | 06:18 19:20 (WEA 17-2) | 05:24 19:54 (WEA 17-1) | 05:05 19:54 (WEA 17-1)
|16:53 | 17:51 | 18:42 35 17:54 (WEA17-3) | 20:36 18  19:38 (WEA 17-2) | 21:26 34  20:28 (WEA 17-1) | 21:54 46 20:40 (WEA 17-1)
23|08:24 | 07:30 | 06:27 17:18 (WEA 17-3) | 06:16 19:21 (WEA 17-2) | 05:22 19:54 (WEA 17-1) | 05:05 19:54 (WEA 17-1)
| 16:55 | 17:53 | 18:44 37 17:55(WEA 17-3) [ 20:38 15  19:36 (WEA 17-2) | 21:27 35  20:29 (WEA 17-1) | 21:55 46 20:40 (WEA 17-1)
24|08:23 | 07:28 | 06:24 17:17 (WEA 17-3) | 06:14 19:24 (WEA 17-2) | 05:21 19:53 (WEA 17-1) | 05:05 19:55 (WEA 17-1)
| 16:57 | 17:55 | 18:46 37  17:54 (WEA 17-3) | 20:40 9 19:33(WEA 17-2) | 21:29 37  20:30 (WEA 17-1) | 21:55 46 20:41 (WEA 17-1)
25|08:22 | 07:26 | 07:22 18:16 (WEA 17-3) | 06:12 | 05:20 19:53 (WEA 17-1) | 05:05 19:55 (WEA 17-1)
| 16:59 | 17:57 | 19:47 39  18:55 (WEA 17-3) | 20:42 |21:30 38  20:31 (WEA 17-1) | 21:55 46 20:41 (WEA 17-1)
2608:20 | 07:24 | 07:20 18:15 (WEA 17-3) | 06:10 | 05:19 19:53 (WEA 17-1) | 05:06 19:55 (WEA 17-1)
|17:01 | 17:59 [ 19:49 39  18:54 (WEA 17-3) | 20:43 |21:31 38 20:31 (WEA 17-1) | 21:55 45 20:40 (WEA 17-1)
27108:19 | 07:22 | 07:17 18:15 (WEA 17-3) | 06:07 | 05:18 19:52 (WEA 17-1) | 05:06 19:55 (WEA 17-1)
|17:02 | 18:01  |19:51 39  18:54 (WEA 17-3) | 20:45 |21:33 40  20:32 (WEA 17-1) | 21:55 46 20:41 (WEA 17-1)
28 08:18 | 07:20 | 07:15 18:15 (WEA 17-3) | 06:05 | 05:16 19:52 (WEA 17-1) | 05:07 19:55 (WEA 17-1)
|17:04 | 18:03 | 19:53 40  18:55 (WEA 17-3) | 20:47 |21:34 40  20:32 (WEA 17-1) | 21:55 46 20:41 (WEA 17-1)
291 08:16 | | 07:13 18:14 (WEA 17-3) | 06:03 | 05:15 19:52 (WEA 17-1) | 05:07 19:56 (WEA 17-1)
|17:06 | | 19:54 40  18:54 (WEA 17-3) | 20:48 |21:35 41 20:33 (WEA 17-1) | 21:54 45 20:41 (WEA 17-1)
30108:15 | | 07:10 18:14 (WEA 17-3) | 06:01 | 05:14 19:51 (WEA 17-1) | 05:08 19:56 (WEA 17-1)
|17:08 | |19:56 39  18:53 (WEA 17-3) | 20:50 |21:37 42 20:33 (WEA 17-1) | 21:54 45 20:41 (WEA 17-1)
31]08:13 | | 07:08 18:15 (WEA 17-3) | | 05:13 19:51 (WEA 17-1) |
|17:10 | | 19:58 38  18:53 (WEA 17-3) | |21:38 42 20:33 (WEA 17-1) |
Sonnenscheinstunden | 256 | 275 | 366 | 416 | 487 | 502
astr.max.mdgl.Beschattung | | | 531 | 644 | 549 | 1356
Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergegeben (Sommerzeit wie Bezugsjahr):
Tag im Monat Sonnenaufgang  (SS:MM) Zeitpunkt (SS:MM) Schattenanfang (WEA mit erstem Schatten)
Sonnenuntergang (SS:MM) Minuten mit Schatten Zeitpunkt (SS:MM) Schattenende (WEA mit letztem Schatten)
windPRO 3.0.654 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk 18.12.2018 11:43 2@9/31/3”’](:] PRO .
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Lizenzierter Anwender:

ZECH Ingenieurgesellschaft mbH
Hessenweg 38

DE-49809 Lingen (Ems)

0049 591 800 1634

Thomas Wihard / wihard@zechgmbh.de

Projekt:

LQ13955.2 Fiirstenau-Hollenstede 18

Beschreibung:
Windenergie Hollenstede 18 Planungs-
gesellschaft mbH

Schattenwurf-Untersuchung zum
Genehmigungsverfahren fiir die Errichtung

SHADOW - Kalender

Berechnung: Windenergie Hollenstede 2018-12Schattenrezeptor: IP 13b - Holle 9/West
Voraussetzungen fiir Berechnung des Schattenwurfs

Referenzjahr fiir Kalender
Die dargestellten Zeiten sind die astronomisch maximal mogliche 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

von 4 Windenergieanlagen in Hollenstede

2018

Berechnet:

18.12.2018 11:19/3.0.654

| 3uli | August | September | Oktober | Novembel Dezember
1] 05:08 19:56 (WEA 17-1) | 05:45 | 06:36 19:18 (WEA 17-2) | 07:26 | 07:21 | 08:14
| 21:54 46  20:42 (WEA 17-1) | 21:22 | 20:19 25  19:43 (WEA 17-2) | 19:08 | 17:01 | 16:19
2 | 05:09 19:57 (WEA 17-1) | 05:47 | 06:38 19:17 (WEA 17-2) | 07:28 | 07:23 | 08:15
| 21:54 45  20:42 (WEA 17-1) | 21:20 | 20:17 25  19:42 (WEA 17-2) | 19:06 | 16:59 | 16:18
3] 05:10 19:56 (WEA 17-1) | 05:48 | 06:40 19:18 (WEA 17-2) | 07:30 | 07:25 | 08:17
| 21:53 46  20:42 (WEA 17-1) | 21:19 | 20:14 23 19:41 (WEA 17-2) | 19:04 | 16:57 | 16:17
4] 05:11 19:57 (WEA 17-1) | 05:50 | 06:41 18:22 (WEA 17-3) | 07:32 | 07:27 | 08:18
| 21:53 45  20:42 (WEA 17-1) | 21:17 | 20:12 33 19:39 (WEA 17-2) | 19:01 | 16:55 | 16:17
5] 05:11 19:57 (WEA 17-1) | 05:52 | 06:43 18:19 (WEA 17-3) | 07:33 | 07:29 | 08:19
| 21:52 45  20:42 (WEA 17-1) | 21:15 | 20:10 36 19:37 (WEA 17-2) | 18:59 | 16:53 | 16:16
6] 05:12 19:58 (WEA 17-1) | 05:53 | 06:45 18:17 (WEA 17-3) | 07:35 | 07:31 | 08:21
| 21:52 45  20:43 (WEA 17-1) | 21:13 | 20:07 35  19:35 (WEA 17-2) | 18:57 | 16:51 | 16:16
71 05:13 19:57 (WEA 17-1) | 05:55 | 06:46 18:14 (WEA 17-3) | 07:37 | 07:32 | 08:22
| 21:51 45  20:42 (WEA 17-1) | 21:11 | 20:05 27 18:41 (WEA 17-3) | 18:54 | 16:50 | 16:15
8| 05:14 19:58 (WEA 17-1) | 05:57 | 06:48 18:12 (WEA 17-3) | 07:38 | 07:34 | 08:23
| 21:51 44 20:42 (WEA 17-1) | 21:10 | 20:03 30 18:42 (WEA 17-3) | 18:52 | 16:48 | 16:15
9] 05:15 19:58 (WEA 17-1) | 05:58 | 06:50 18:10 (WEA 17-3) | 07:40 | 07:36 | 08:24
| 21:50 44 20:42 (WEA 17-1) | 21:08 | 20:00 32 18:42 (WEA 17-3) | 18:50 | 16:46 | 16:14
10 | 05:16 19:58 (WEA 17-1) | 06:00 | 06:51 18:09 (WEA 17-3) | 07:42 | 07:38 | 08:26
| 21:49 44 20:42 (WEA 17-1) | 21:06 | 19:58 34 18:43 (WEA 17-3) | 18:47 | 16:45 | 16:14
11 ] 05:17 19:59 (WEA 17-1) | 06:01 | 06:53 18:08 (WEA 17-3) | 07:44 | 07:40 | 08:27
| 21:49 43 20:42 (WEA 17-1) | 21:04 | 19:56 36 18:44 (WEA 17-3) | 18:45 | 16:43 | 16:14
12 | 05:18 19:59 (WEA 17-1) | 06:03 | 06:55 18:07 (WEA 17-3) | 07:45 | 07:42 | 08:28
| 21:48 43 20:42 (WEA 17-1) | 21:02 | 19:53 37 18:44 (WEA 17-3) | 18:43 | 16:41 | 16:14
13| 05:19 19:59 (WEA 17-1) | 06:05 | 06:56 18:06 (WEA 17-3) | 07:47 | 07:43 | 08:29
| 21:47 43 20:42 (WEA 17-1) | 21:00 | 19:51 38 18:44 (WEA 17-3) | 18:41 | 16:40 | 16:14
14 ] 05:20 20:00 (WEA 17-1) | 06:06 | 06:58 18:05 (WEA 17-3) | 07:49 | 07:45 | 08:30
| 21:46 42 20:42 (WEA 17-1) | 20:58 | 19:49 39  18:44 (WEA 17-3) | 18:38 | 16:38 | 16:14
15 | 05:22 20:00 (WEA 17-1) | 06:08 | 07:00 18:04 (WEA 17-3) | 07:51 | 07:47 | 08:31
| 21:45 41 20:41 (WEA 17-1) | 20:56 | 19:46 40  18:44 (WEA 17-3) | 18:36 | 16:37 | 16:14
16 | 05:23 20:01 (WEA 17-1) | 06:10 | 07:01 18:04 (WEA 17-3) | 07:52 | 07:49 | 08:32
| 21:44 41 20:42 (WEA 17-1) | 20:54 | 19:44 40  18:44 (WEA 17-3) | 18:34 | 16:35 | 16:14
17 | 05:24 20:02 (WEA 17-1) | 06:11 | 07:03 18:03 (WEA 17-3) | 07:54 | 07:51 | 08:33
| 21:43 40  20:42 (WEA 17-1) | 20:52 | 19:41 40  18:43 (WEA 17-3) | 18:32 | 16:34 | 16:14
18 | 05:25 20:02 (WEA 17-1) | 06:13 | 07:05 18:03 (WEA 17-3) | 07:56 | 07:52 | 08:33
| 21:42 39  20:41 (WEA 17-1) | 20:50 | 19:39 40  18:43 (WEA 17-3) | 18:30 | 16:33 | 16:14
19 | 05:27 20:02 (WEA 17-1) | 06:15 | 07:06 18:04 (WEA 17-3) | 07:58 | 07:54 | 08:34
| 21:41 38 20:40 (WEA 17-1) | 20:48 | 19:37 38 18:42 (WEA 17-3) | 18:27 | 16:31 | 16:14
20 | 05:28 20:03 (WEA 17-1) | 06:16 19:29 (WEA 17-2) | 07:08 18:03 (WEA 17-3) | 08:00 | 07:56 | 08:35
| 21:39 37 20:40 (WEA 17-1) | 20:45 11 19:40 (WEA 17-2) | 19:34 38 18:41 (WEA 17-3) | 18:25 | 16:30 | 16:15
21| 05:29 20:04 (WEA 17-1) | 06:18 19:25 (WEA 17-2) | 07:10 18:03 (WEA 17-3) | 08:01 | 07:57 | 08:35
| 21:38 36 20:40 (WEA 17-1) | 20:43 16 19:41 (WEA 17-2) | 19:32 37 18:40 (WEA 17-3) | 18:23 | 16:29 | 16:15
22| 05:31 20:05 (WEA 17-1) | 06:20 19:24 (WEA 17-2) | 07:11 18:04 (WEA 17-3) | 08:03 | 07:59 | 08:36
| 21:37 34 20:39 (WEA 17-1) | 20:41 19 19:43 (WEA 17-2) | 19:30 36 18:40 (WEA 17-3) | 18:21 | 16:27 | 16:15
23| 05:32 20:05 (WEA 17-1) | 06:21 19:22 (WEA 17-2) | 07:13 18:04 (WEA 17-3) | 08:05 | 08:01 | 08:36
| 21:36 33 20:38 (WEA 17-1) | 20:39 21 19:43 (WEA 17-2) | 19:27 34 18:38 (WEA 17-3) | 18:19 | 16:26 | 16:16
24| 05:33 20:07 (WEA 17-1) | 06:23 19:21 (WEA 17-2) | 07:15 18:05 (WEA 17-3) | 08:07 | 08:03 | 08:37
| 21:34 31 20:38 (WEA 17-1) | 20:37 23 19:44 (WEA 17-2) | 19:25 31 18:36 (WEA 17-3) | 18:17 | 16:25 | 16:17
25| 05:35 20:08 (WEA 17-1) | 06:25 19:20 (WEA 17-2) | 07:16 18:06 (WEA 17-3) | 08:09 | 08:04 | 08:37
| 21:33 28 20:36 (WEA 17-1) | 20:35 25  19:45 (WEA 17-2) | 19:22 29  18:35 (WEA 17-3) | 18:15 | 16:24 | 16:17
26 | 05:36 20:08 (WEA 17-1) | 06:26 19:19 (WEA 17-2) | 07:18 18:07 (WEA 17-3) | 08:10 | 08:06 | 08:38
| 21:31 27 20:35 (WEA 17-1) | 20:32 26 19:45 (WEA 17-2) | 19:20 25 18:32 (WEA 17-3) | 18:13 | 16:23 | 16:18
27 | 05:38 20:11 (WEA 17-1) | 06:28 19:19 (WEA 17-2) | 07:20 18:09 (WEA 17-3) | 08:12 | 08:07 | 08:38
| 21:30 23 20:34 (WEA 17-1) | 20:30 26 19:45 (WEA 17-2) | 19:18 21 18:30 (WEA 17-3) | 18:11 | 16:22 | 16:19
28 | 05:39 20:12 (WEA 17-1) | 06:30 19:18 (WEA 17-2) | 07:21 18:12 (WEA 17-3) | 07:14 | 08:09 | 08:38
| 21:28 20  20:32 (WEA 17-1) | 20:28 26 19:44 (WEA 17-2) | 19:15 15 18:27 (WEA 17-3) | 17:09 | 16:21 | 16:19
29 | 05:41 20:14 (WEA 17-1) | 06:31 19:18 (WEA 17-2) | 07:23 | 07:16 | 08:11 | 08:38
| 21:27 15 20:29 (WEA 17-1) | 20:26 27 19:45 (WEA 17-2) | 19:13 | 17:07 | 16:20 | 16:20
30 | 05:42 20:19 (WEA 17-1) | 06:33 19:17 (WEA 17-2) | 07:25 | 07:18 | 08:12 | 08:38
| 21:25 6  20:25 (WEA 17-1) | 20:23 27 19:44 (WEA 17-2) | 19:11 | 17:05 | 16:19 | 16:21
31| 05:44 | 06:35 19:17 (WEA 17-2) | | 07:20 | | 08:39
| 21:24 | 20:21 26 19:43 (WEA 17-2) | | 17:03 | | 16:22
Sonnenscheinstunden | 505 | 456 | 382 | 332 | 265 | 241

astr.max.mogl.Beschattung | 1109 | 273 | 914 | | |

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

Tag im Monat Sonnenaufgang  (SS:MM)

Sonnenuntergang (SS:MM)

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

(WEA mit erstem Schatten)

Minuten mit Schatten (WEA mit letztem Schatten)

18.12.2018 11:43 2130/31/3“'](3] PRO .
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Projekt: Beschreibung: Lizenzierter Anwender:

LQ13955.2 Fiirstenau-Hollenstede 18  Windenergie Hollenstede 18 Planungs- ZECH Ingenieurgesellschaft mbH
gesellschaft mbH Hessenweg 38
DE-49809 Lingen (Ems)
Schattenwurf-Untersuchung zum 0049 591 800 1634
Genehmigungsverfahren fiir die Errichtung Thomas Wihard / wihard@zechgmbh.de

Berechnet:

von 4 Windenergieanlagen in Hollenstede 18.12.2018 11:19/3.0.654

SHADOW - Kalender

Berechnung: Windenergie Hollenstede 2018-12Schattenrezeptor: IP 14a - Holle 7/0Ost
Voraussetzungen fiir Berechnung des Schattenwurfs

Referenzjahr fiir Kalender 2018

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

|Januar |Februar |Marz | April | Mai | Juni | Juli | August | SeptembefOktober |Novembei Dezember
1] 08:39 | 08:12 7:17 | 07:06 | 05:59 | 05:12 05:08 05:45 | 06:36 | 07:26 | 07:21 8:14
| 16:23 | 17:12 8:04 | 20:00 | 20:52 | 21:39 21:54 21:22 | 20:19 | 19:08 | 17:01 6:19
2] 08:38 | 08:10 7:15 | 07:03 | 05:57 | 05:12 05:09 05:47 | 06:38 | 07:28 | 07:23 8:15
| 16:24 | 17:13 8:06 | 20:01 | 20:54 | 21:40 21:20 | 20:17 | 19:06 | 16:59 6:18
3108:38 | 08:08 7:13 | 07:01 | 05:55 | 05:11 05:48 | 06:40 | 07:30 | 07:25 8:17
| 16:25 | 17:15 8:08 | 20:03 | 20:55 | 21:41 21:19 | 20:14 | 19:04 | 16:57 6:17
4| 08:38 | 08:07 7:11 | 06:59 | 05:54 | 05:10 05:50 | 06:41 | 07:32 | 07:27 8:18
| 16:27 | 17:17 8:10 | 20:05 | 20:57 | 21:42 21:17 | 20:12 | 19:01 | 16:55 6:17
5108:38 | 08:05 7:08 | 06:56 | 05:52 | 05:09 05:52 | 06:43 | 07:33 | 07:29
| 16:28 | 17:19 8:12 | 20:07 | 20:59 | 21:43 21:15 | 20:10 | 18:59 | 16:53
6 | 08:38 | 08:03 | 06:54 | 05:50 | 05:08 05:53 | 06:45 | 07:35 | 07:31
| 16:29 | 17:21 | 20:08 | 21:00 | 21:44 21:13 | 20:07 | 18:57 | 16:51
7 | 08:37 | 08:02 05:55 | 06:46 | 07:37 | 07:32
| 16:30 | 17:23 | 20:10 | 21:02 | 21:45 21:11 | 20:05 | 18:54 | 16:50
8| 08:37 | 08:00 | 06:49 | 05:46 | 05:07 05:56 | 06:48 | 07:38 | 07:34

|16:32 | 17:25
908:36 | 07:58
|16:33 | 17:27
10]08:36 | 07:56
|16:34 | 17:29
11]08:35 | 07:54
|16:36 | 17:30
12]08:35 | 07:52
|16:37 | 17:32
13]08:34 | 07:51
|16:39 | 17:34
14]08:33 | 07:49
|16:40 | 17:36
15]08:32 | 07:47
|16:42 | 17:38
16 |08:31 | 07:45
|16:43 | 17:40
17]08:31 | 07:43
| 16:45 | 17:42
18]08:30 | 07:41
|16:47 | 17:44
19]08:29 | 07:39
| 16:48 | 17:46

|20:12 | 21:04 | 21:46
| 06:47 | 05:44 | 05:07
|20:14 | 21:05 | 21:47
| 06:45 | 05:42 | 05:06
|20:15 | 21:07 | 21:48
| 06:42 | 05:41 | 05:06
|20:17 | 21:09 | 21:49
| 06:40 | 05:39 | 05:05
|20:19 | 21:10 | 21:50
| 06:38 | 05:37 | 05:05
8:26  [20:21 | 21:12  |21:50 | 21:47
6:48 | 06:36 | 05:36 | 05:05 | 05:20
8:28  [20:22  |21:14  |21:51 | 21:46
6:45 | 06:33 | 05:34 | 05:05 | 05:22
|20:24 | 21:15  |21:52 | 21:45
|06:31 | 05:33 | 05:04 | 05:23
|20:26 | 21:17  |21:52 | 21:44
|06:29 | 05:31 | 05:04 | 05:24
8:33  [20:28  |21:18  |21:53 | 21:43
6:38 | 06:27 | 05:29 | 05:04 | 05:25
8:35  [20:29  |21:20 |21:53 | 21:42
| 06:24 | 05:28 | 05:04 | 05:27
20:31 | 2121 |21:53 | 21:41
20| 08:28 | 07:37 |06:22 | 05:27 | 05:04 | 05:28

|16:50 | 17:48 |20:33 | 21:23  |21:54 | 21:39 |19:34 | 18:25 | 16:30
21]08:26  |07:35 | 06:31  |06:20 | 05:25 | 05:04 | 05:29 |07:10 | 08:01 | 07:57

|16:52 | 17:49 | 18:40  |20:35 | 21:24  |21:54 | 21:38 | 20:43  [19:32 | 18:223 | 16:29
22]08:25 |07:32 | 06:29  |06:18 | 05:24 | 05:05 |05:331 | 06:20 | 07:11 | 08:03 | 07:59

|16:53 | 17:51 | 18:42  |20:36 | 21:26  |21:54 | 21:37 | 20:41  [19:30 | 18:221 | 16:27
23|08:24 |07:30 | 06:27  |06:16  |05:22 | 05:05  |05:32 | 06:21  |07:13  |08:05 | 08:01

|16:55 | 17:53 | 18:44  |20:38 | 21:27  |21:55 | 21:36 | 20:39 [ 19:27 | 18:19 | 16:26
24|08:23 | 07:28 | 06:24  |06:14  |05:21  |05:05  |05:33 | 06:23  |07:15 | 08:07 | 08:03

|16:57 | 17:55 | 18:46  |20:40  |21:29  |21:55  |21:34 | 20:37  |19:25 | 18:17 | 16:25
25|08:22 | 07:26 | 07:22  |06:12  |05:20 | 05:05  |05:35 | 06:25 |07:16 | 08:09 | 08:04

|16:59 | 17:57  |19:47 | 2042 | 21:30  |21:55 | 21:33 [ 20:35 [ 19:22 | 18:15 | 16:24
26|08:20 | 07:24 | 07:20  |06:10 | 05:19  |05:06  |05:36 | 06:26 | 07:18 | 08:10 | 08:06

|17:01 | 17:59 | 19:49 | 20:43 21:31 |21:55 | 21:31 [ 20:32 | 19:20 18:13 | 16:23

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

[21:10  [20:03  |18:52 | 16:48
| 05:58 | 06:50 | 07:40 | 07:36
|21:08  |20:00 |18:50 | 16:46
| 06:00 | 06:51 | 07:42 | 07:38
|21:06  |19:58 | 18:47 | 16:45
|06:01 | 06:53 | 07:44 | 07:40
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21:04  |19:56 | 18:45 | 16:43
06:03 | 06:55 | 07:45 | 07:42
21:02  |19:53 | 1843 | 16:41
06:05 | 06:56 | 07:47 | 07:43
21:00  [19:51 | 18:41 | 16:40
06:06 | 06:58 | 07:49 | 07:45
20:58 | 19:49 | 18:38 | 16:38
06:08 | 07:00 | 07:51 | 07:47
0:56 | 19:46 | 18:36 | 16:37
|07:01 | 07:52 | 07:49
|19:44 | 18:34 | 16:35
|07:03 | 07:54 | 07:51
|19:41 | 18:32 | 16:34
|07:05 | 07:56 | 07:52
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| |
27108:19  |07:22 |07:17 | 06:07  |05:18  |05:06 |05:38  |06:28 |07:20 | 08:12 | 08:07 8:38
|17:02  |18:00  |19:51  |20:45  |21:33  |21:55  |[21:30  |20:30 | 19:18 | 18:11 | 16:22 6:19
2808:18 |07:20 |07:15 | 06:05  |05:16  |05:07 |05:339 |06:30 | 07:21 | 07:14 | 08:09 8:38
|17:04  |18:03  |19:53  |20:47  |21:34  |21:55  [21:28  [20:28 | 19:15  [17:09 | 16:21 6:19
29| 08:16 | |07:13 | 06:03  |05:15  |05:07 |05:41 | 06:31  |07:23 | 07:16 | 08:11 8:38
|17:06 | | 19:54  [20:48 | 21:35 | 21:54  |21:27 | 20:226 | 19:13 | 17:07 | 16:20 6:20
30| 08:15 | |07:10  |06:001  |05:14  |05:08 |05:42 |06:33 |07:25 | 07:18 | 08:12 8:38
| 17:08 | |19:56  [20:50 | 21:37 | 21:54  |21:25  |20:223  |19:11 | 17:05 | 16:19 6:21
31]08:13 | | 07:08 | | 05:13 | | 05:44 | 06:35 | [07:20 | 8:39
|17:10 | | 19:58 | |21:38 | |21:24  |20:21 | |17:03 | 6:22
Sonnenscheinstunden | 256 | 275 | 366 | 416 | 487 | 502 | 505 | 456 | 382 | 332 | 265 241
astr.max.mdgl.Beschattung | | | | | | | | | | |
Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergegeben (Sommerzeit wie Bezugsjahr):
Tag im Monat Sonnenaufgang  (SS:MM) Zeitpunkt (SS:MM) Schattenanfang (WEA mit erstem Schatten)
Sonnenuntergang (SS:MM) Minuten mit Schatten Zeitpunkt (SS:MM) Schattenende (WEA mit letztem Schatten)
windPRO 3.0.654 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk 18.12.2018 11:43 PB1 /3vgind PRO .
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Projekt:

LQ13955.2 Fiirstenau-Hollenstede 18

SHADOW - Kalender
Berechnung: Windenergie Hollenstede 2018-12Schattenrezeptor: IP 14b - Holle 7/West

Voraussetzungen fiir Berechnung des Schattenwurfs

Referenzjahr fiir Kalender

Beschreibung:

Windenergie Hollenstede 18 Planungs-

gesellschaft mbH

Schattenwurf-Untersuchung zum
Genehmigungsverfahren fiir die Errichtung
von 4 Windenergieanlagen in Hollenstede

2018

Lizenzierter Anwender:
ZECH Ingenieurgesellschaft mbH
Hessenweg 38
DE-49809 Lingen (Ems)
0049 591 800 1634
Thomas Wihard / wihard@zechgmbh.de

Berechnet:

Die dargestellten Zeiten sind die astronomisch maximal mogliche 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

18.12.2018 11:19/3.0.654

|Januar |Februar |Marz | April | Mai | Juni
1108:39 | 08:12 | 07:17 | 07:06 19:16 (WEA 17-2) | 05:59 19:43 (WEA 17-1) | 05:12 19:32 (WEA 17-1)
| 16:23 | 17:12 | 18:04 | 20:00 13 19:29 (WEA 17-2) | 20:52 15 19:58 (WEA 17-1) | 21:39 40  20:12 (WEA 17-1)
2 08:38 | 08:10 | 07:15 | 07:03 19:14 (WEA 17-2) | 05:57 19:40 (WEA 17-1) | 05:12 19:32 (WEA 17-1)
| 16:24 | 17:13 | 18:06 | 20:01 17 19:31 (WEA 17-2) | 20:54 21 20:01 (WEA 17-1) | 21:40 40  20:12 (WEA 17-1)
308:38 | 08:08 | 07:13 | 07:01 19:12 (WEA 17-2) | 05:55 19:38 (WEA 17-1) | 05:11 19:32 (WEA 17-1)
| 16:25 | 17:15 | 18:08 | 20:03 20 19:32 (WEA 17-2) | 20:55 25  20:03 (WEA 17-1) | 21:41 39  20:11 (WEA 17-1)
4| 08:38 | 08:07 | 07:11 | 06:59 19:10 (WEA 17-2) | 05:54 19:37 (WEA 17-1) | 05:10 19:34 (WEA 17-1)
| 16:27 | 17:17 | 18:10 | 20:05 22 19:32 (WEA 17-2) | 20:57 28  20:05 (WEA 17-1) | 21:42 38  20:12 (WEA 17-1)
51 08:38 | 08:05 | 07:08 | 06:56 19:09 (WEA 17-2) | 05:52 19:35 (WEA 17-1) | 05:09 19:34 (WEA 17-1)
| 16:28 | 17:19 | 18:12 | 20:07 24 19:33 (WEA 17-2) | 20:59 31 20:06 (WEA 17-1) | 21:43 37 20:11 (WEA 17-1)
6 | 08:38 | 08:03 | 07:06 | 06:54 19:09 (WEA 17-2) | 05:50 19:34 (WEA 17-1) | 05:08 19:34 (WEA 17-1)
| 16:29 | 17:21 | 18:14 | 20:08 25  19:34 (WEA 17-2) | 21:00 33 20:07 (WEA 17-1) | 21:44 37 20:11 (WEA 17-1)
7| 08:37 | 08:02 | 07:04 | 06:52 19:07 (WEA 17-2) | 05:48 19:32 (WEA 17-1) | 05:08 19:35 (WEA 17-1)
| 16:30 | 17:23 | 18:15 | 20:10 26 19:33 (WEA 17-2) | 21:02 35  20:07 (WEA 17-1) | 21:45 36 20:11 (WEA 17-1)
8 08:37 | 08:00 | 07:02 17:23 (WEA 17-3) | 06:49 19:07 (WEA 17-2) | 05:46 19:32 (WEA 17-1) | 05:07 19:35 (WEA 17-1)
| 16:32 | 17:25 | 18:17 8 17:31 (WEA 17-3) | 20:12 26 19:33 (WEA 17-2) | 21:04 37 20:09 (WEA 17-1) | 21:46 36 20:11 (WEA 17-1)
9| 08:36 | 07:58 | 06:59 17:19 (WEA 17-3) | 06:47 19:07 (WEA 17-2) | 05:44 19:31 (WEA 17-1) | 05:07 19:36 (WEA 17-1)
| 16:33 | 17:27 | 18:19 16 17:35 (WEA 17-3) | 20:14 26 19:33 (WEA 17-2) | 21:05 38 20:09 (WEA 17-1) | 21:47 35 20:11 (WEA 17-1)
10 | 08:36 | 07:56 | 06:57 17:15 (WEA 17-3) | 06:45 19:07 (WEA 17-2) | 05:42 19:30 (WEA 17-1) | 05:06 19:37 (WEA 17-1)
| 16:34 | 17:29 | 18:21 22 17:37 (WEA 17-3) | 20:15 26 19:33 (WEA 17-2) | 21:07 39 20:09 (WEA 17-1) | 21:48 34 20:11 (WEA 17-1)
11 | 08:35 | 07:54 | 06:55 17:13 (WEA 17-3) | 06:42 19:07 (WEA 17-2) | 05:41 19:30 (WEA 17-1) | 05:06 19:36 (WEA 17-1)
| 16:36 | 17:30 | 18:23 26 17:39 (WEA 17-3) | 20:17 25 19:32 (WEA 17-2) | 21:09 40  20:10 (WEA 17-1) | 21:49 34 20:10 (WEA 17-1)
12 | 08:35 | 07:52 | 06:52 17:12 (WEA 17-3) | 06:40 19:07 (WEA 17-2) | 05:39 19:29 (WEA 17-1) | 05:05 19:37 (WEA 17-1)
| 16:37 | 17:32 | 18:24 29  17:41 (WEA 17-3) | 20:19 24 19:31 (WEA 17-2) | 21:10 41 20:10 (WEA 17-1) | 21:50 34 20:11 (WEA 17-1)
13 | 08:34 | 07:51 | 06:50 17:10 (WEA 17-3) | 06:38 19:08 (WEA 17-2) | 05:37 19:29 (WEA 17-1) | 05:05 19:38 (WEA 17-1)
| 16:39 | 17:34 | 18:26 31 17:41 (WEA 17-3) | 20:21 22 19:30 (WEA 17-2) | 21:12 42 20:11 (WEA 17-1) | 21:50 33 20:11 (WEA 17-1)
14 | 08:33 | 07:49 | 06:48 17:09 (WEA 17-3) | 06:36 19:09 (WEA 17-2) | 05:36 19:28 (WEA 17-1) | 05:05 19:38 (WEA 17-1)
| 16:40 | 17:36 | 18:28 33 17:42 (WEA 17-3) | 20:22 20 19:29 (WEA 17-2) | 21:14 43 20:11 (WEA 17-1) | 21:51 33 20:11 (WEA 17-1)
15 | 08:32 | 07:47 | 06:45 17:07 (WEA 17-3) | 06:33 19:10 (WEA 17-2) | 05:34 19:29 (WEA 17-1) | 05:05 19:38 (WEA 17-1)
| 16:42 | 17:38 | 18:30 35  17:42 (WEA 17-3) | 20:24 18 19:28 (WEA 17-2) | 21:15 43 20:12 (WEA 17-1) | 21:52 32 20:10 (WEA 17-1)
16 | 08:31 | 07:45 | 06:43 17:07 (WEA 17-3) | 06:31 19:11 (WEA 17-2) | 05:33 19:28 (WEA 17-1) | 05:04 19:38 (WEA 17-1)
| 16:43 | 17:40 | 18:32 35  17:42 (WEA 17-3) | 20:26 13 19:24 (WEA 17-2) | 21:17 44 20:12 (WEA 17-1) | 21:52 32 20:10 (WEA 17-1)
17 | 08:31 | 07:43 | 06:41 17:07 (WEA 17-3) | 06:29 19:15 (WEA 17-2) | 05:31 19:28 (WEA 17-1) | 05:04 19:39 (WEA 17-1)
| 16:45 | 17:42 | 18:33 36 17:43 (WEA 17-3) | 20:28 6  19:21 (WEA 17-2) | 21:18 44 20:12 (WEA 17-1) | 21:53 31 20:10 (WEA 17-1)
18 | 08:30 | 07:41 | 06:38 17:05 (WEA 17-3) | 06:27 | 05:29 19:28 (WEA 17-1) | 05:04 19:39 (WEA 17-1)
| 16:47 | 17:44 | 18:35 37 17:42 (WEA 17-3) | 20:29 | 21:20 44 20:12 (WEA 17-1) | 21:53 32 20:11 (WEA 17-1)
19 | 08:29 | 07:39 | 06:36 17:05 (WEA 17-3) | 06:24 | 05:28 19:28 (WEA 17-1) | 05:04 19:39 (WEA 17-1)
| 16:48 | 17:46 | 18:37 38  17:43 (WEA 17-3) | 20:31 | 21:21 44 20:12 (WEA 17-1) | 21:53 32 20:11 (WEA 17-1)
20 | 08:28 | 07:37 | 06:34 17:06 (WEA 17-3) | 06:22 | 05:27 19:28 (WEA 17-1) | 05:04 19:40 (WEA 17-1)
| 16:50 | 17:48 | 18:39 37 17:43 (WEA 17-3) | 20:33 | 21:23 44 20:12 (WEA 17-1) | 21:54 32 20:12 (WEA 17-1)
211 08:26 | 07:35 | 06:31 17:05 (WEA 17-3) | 06:20 | 05:25 19:29 (WEA 17-1) | 05:04 19:41 (WEA 17-1)
| 16:52 | 17:49 | 18:40 37  17:42 (WEA 17-3) | 20:35 | 21:24 44 20:13 (WEA 17-1) | 21:54 31 20:12 (WEA 17-1)
221 08:25 | 07:32 | 06:29 17:05 (WEA 17-3) | 06:18 | 05:24 19:28 (WEA 17-1) | 05:05 19:41 (WEA 17-1)
| 16:53 | 17:51 | 18:42 36 17:41 (WEA 17-3) | 20:36 | 21:26 44 20:12 (WEA 17-1) | 21:54 31 20:12 (WEA 17-1)
231 08:24 | 07:30 | 06:27 17:06 (WEA 17-3) | 06:16 | 05:22 19:28 (WEA 17-1) | 05:05 19:41 (WEA 17-1)
| 16:55 | 17:53 | 18:44 35  17:41 (WEA 17-3) | 20:38 | 21:27 44 20:12 (WEA 17-1) | 21:55 31 20:12 (WEA 17-1)
24108:23 | 07:28 | 06:24 17:05 (WEA 17-3) | 06:14 | 05:21 19:29 (WEA 17-1) | 05:05 19:41 (WEA 17-1)
| 16:57 | 17:55 | 18:46 34 17:39 (WEA 17-3) | 20:40 | 21:29 43 20:12 (WEA 17-1) | 21:55 32 20:13 (WEA 17-1)
251 08:22 | 07:26 | 07:22 18:06 (WEA 17-3) | 06:12 | 05:20 19:29 (WEA 17-1) | 05:05 19:41 (WEA 17-1)
| 16:59 | 17:57 | 19:47 33 18:39 (WEA 17-3) | 20:42 | 21:30 43 20:12 (WEA 17-1) | 21:55 32 20:13 (WEA 17-1)
26 | 08:20 | 07:24 | 07:20 18:06 (WEA 17-3) | 06:10 | 05:19 19:29 (WEA 17-1) | 05:06 19:41 (WEA 17-1)
| 17:01 | 17:59 | 19:49 31  18:37 (WEA 17-3) | 20:43 | 21:31 43 20:12 (WEA 17-1) | 21:55 31 20:12 (WEA 17-1)
271 08:19 | 07:22 | 07:17 18:08 (WEA 17-3) | 06:07 | 05:18 19:30 (WEA 17-1) | 05:06 19:42 (WEA 17-1)
| 17:02 | 18:01 | 19:51 28 18:36 (WEA 17-3) | 20:45 | 21:33 42 20:12 (WEA 17-1) | 21:55 31 20:13 (WEA 17-1)
281 08:18 | 07:20 | 07:15 18:09 (WEA 17-3) | 06:05 | 05:16 19:30 (WEA 17-1) | 05:07 19:41 (WEA 17-1)
| 17:04 | 18:03 | 19:53 25  18:34 (WEA 17-3) | 20:47 | 21:34 42 20:12 (WEA 17-1) | 21:55 32 20:13 (WEA 17-1)
29 | 08:16 | | 07:13 18:10 (WEA 17-3) | 06:03 | 05:15 19:30 (WEA 17-1) | 05:07 19:42 (WEA 17-1)
| 17:06 | | 19:54 22 18:32 (WEA 17-3) | 20:48 | 21:35 42 20:12 (WEA 17-1) | 21:54 32 20:14 (WEA 17-1)
30| 08:15 | | 07:10 18:13 (WEA 17-3) | 06:01 19:50 (WEA 17-1) | 05:14 19:31 (WEA 17-1) | 05:08 19:41 (WEA 17-1)
| 17:08 | | 19:56 16 18:29 (WEA 17-3) | 20:50 3 19:53 (WEA 17-1) | 21:37 41 20:12 (WEA 17-1) | 21:54 33 20:14 (WEA 17-1)
31]08:13 | | 07:08 18:18 (WEA 17-3) | | 05:13 19:31 (WEA 17-1) |
| 17:10 | | 19:58 11 19:25 (WEA 17-2) | | 21:38 40  20:11 (WEA 17-1) |
Sonnenscheinstunden | 256 | 275 | 366 | 416 | 487 | 502
astr.max.mdgl.Beschattung | | | 691 | 356 | 1199 | 1013

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

Tag im Monat Sonnenaufgang  (SS:MM)

Sonnenuntergang (SS:MM)

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

(WEA mit erstem Schatten)

Minuten mit Schatten (WEA mit letztem Schatten)
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Projekt:

LQ13955.2 Fiirstenau-Hollenstede 18

Beschreibung:

Schattenwurf-Untersuchung zum
Genehmigungsverfahren fiir die Errichtung
von 4 Windenergieanlagen in Hollenstede

SHADOW - Kalender

Berechnung: Windenergie Hollenstede 2018-12Schattenrezeptor: IP 14b - Holle 7/West

Voraussetzungen fiir Berechnung des Schattenwurfs

2018
Die dargestellten Zeiten sind die astronomisch maximal mogliche 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

Referenzjahr fiir Kalender

| 3uli
1]05:08
| 21:54 34
2| 05:09
|21:54 34
3105:10
|21:53 34
4105:11
|21:53 35
5 05:11
|21:52 36
6 | 05:12
|21:52 36
7105:13
|21:51 37
8 | 05:14
|21:51 37
9]05:15
|21:50 38
10 | 05:16
|21:49 39
11]05:17
|21:49 39
12 ] 05:18
|21:48 39
13 ] 05:19
|21:47 41
14 | 05:20
|21:46 41
15 | 05:22
|21:45 41
16 | 05:23
|21:44 41
17 | 05:24
|21:43 43
18 | 05:25
|21:42 43
19 | 05:27
|21:41 43
20 | 05:28
|21:39 44
21| 05:29
|21:38 44
22| 05:31
|21:37 44
23| 05:32
|21:36 44
24| 05:33
|21:34 44
25 | 05:35
|21:33 44
26 | 05:36
|21:31 44
27| 05:38
|21:30 44
28 | 05:39
|21:28 43
29 | 05:41
|21:27 44
30 | 05:42
|21:25 43
31 | 05:44
|21:224 42

Sonnenscheinstunden | 505

astr.max.mdgl.Beschattung | 1255

Windenergie Hollenstede 18 Planungs-
gesellschaft mbH

| August | September
19:41 (WEA 17-1) | 05:45 19:40 (WEA 17-1) | 06:36
20:15 (WEA 17-1) | 21:22 42 20:22 (WEA 17-1) | 20:19 24
19:42 (WEA 17-1) | 05:47 19:40 (WEA 17-1) | 06:38
20:16 (WEA 17-1) | 21:20 41 20:21 (WEA 17-1) | 20:17 25
19:41 (WEA 17-1) | 05:48 19:41 (WEA 17-1) | 06:40
20:15 (WEA 17-1) | 21:19 40  20:21 (WEA 17-1) | 20:14 26
19:41 (WEA 17-1) | 05:50 19:41 (WEA 17-1) | 06:41
20:16 (WEA 17-1) | 21:17 39 20:20 (WEA 17-1) | 20:12 26
19:41 (WEA 17-1) | 05:52 19:42 (WEA 17-1) | 06:43
20:17 (WEA 17-1) | 21:15 37 20:19 (WEA 17-1) | 20:10 26
19:41 (WEA 17-1) | 05:53 19:42 (WEA 17-1) | 06:45
20:17 (WEA 17-1) | 21:13 36  20:18 (WEA 17-1) | 20:07 26
19:40 (WEA 17-1) | 05:55 19:43 (WEA 17-1) | 06:46
20:17 (WEA 17-1) | 21:11 34 20:17 (WEA 17-1) | 20:05 25
19:40 (WEA 17-1) | 05:57 19:43 (WEA 17-1) | 06:48
20:17 (WEA 17-1) | 21:10 33 20:16 (WEA 17-1) | 20:03 24
19:40 (WEA 17-1) | 05:58 19:45 (WEA 17-1) | 06:50
20:18 (WEA 17-1) | 21:08 30  20:15 (WEA 17-1) | 20:00 23
19:40 (WEA 17-1) | 06:00 19:46 (WEA 17-1) | 06:51
20:19 (WEA 17-1) | 21:06 27 20:13 (WEA 17-1) | 19:58 21
19:40 (WEA 17-1) | 06:01 19:48 (WEA 17-1) | 06:53
20:19 (WEA 17-1) | 21:04 23 20:11 (WEA 17-1) | 19:56 17
19:40 (WEA 17-1) | 06:03 19:49 (WEA 17-1) | 06:55
20:19 (WEA 17-1) | 21:02 20 20:09 (WEA 17-1) | 19:53 13
19:39 (WEA 17-1) | 06:05 19:53 (WEA 17-1) | 06:56
20:20 (WEA 17-1) | 21:00 13 20:06 (WEA 17-1) | 19:51 11
19:39 (WEA 17-1) | 06:06 | 06:58
20:20 (WEA 17-1) | 20:58 | 19:49 15
19:39 (WEA 17-1) | 06:08 | 07:00
20:20 (WEA 17-1) | 20:56 | 19:46 21
19:40 (WEA 17-1) | 06:10 | 07:01
20:21 (WEA 17-1) | 20:54 | 19:44 25
19:39 (WEA 17-1) | 06:11 | 07:03
20:22 (WEA 17-1) | 20:52 | 19:41 28
19:39 (WEA 17-1) | 06:13 | 07:05
20:22 (WEA 17-1) | 20:50 | 19:39 30
19:39 (WEA 17-1) | 06:15 | 07:06
20:22 (WEA 17-1) | 20:48 | 19:37 32
19:38 (WEA 17-1) | 06:16 | 07:08
20:22 (WEA 17-1) | 20:45 | 19:34 34
19:39 (WEA 17-1) | 06:18 | 07:10
20:23 (WEA 17-1) | 20:43 | 19:32 35
19:39 (WEA 17-1) | 06:20 | 07:11
20:23 (WEA 17-1) | 20:41 | 19:30 36
19:38 (WEA 17-1) | 06:21 | 07:13
20:22 (WEA 17-1) | 20:39 | 19:27 37
19:39 (WEA 17-1) | 06:23 | 07:15
20:23 (WEA 17-1) | 20:37 | 19:25 37
19:39 (WEA 17-1) | 06:25 | 07:16
20:23 (WEA 17-1) | 20:35 | 19:22 37
19:38 (WEA 17-1) | 06:26 | 07:18
20:22 (WEA 17-1) | 20:32 | 19:20 37
19:39 (WEA 17-1) | 06:28 19:17 (WEA 17-2) | 07:20
20:23 (WEA 17-1) | 20:30 7 19:24 (WEA 17-2) | 19:18 37
19:39 (WEA 17-1) | 06:30 19:13 (WEA 17-2) | 07:21
20:22 (WEA 17-1) | 20:28 14 19:27 (WEA 17-2) | 19:15 36
19:38 (WEA 17-1) | 06:31 19:11 (WEA 17-2) | 07:23
20:22 (WEA 17-1) | 20:26 17 19:28 (WEA 17-2) | 19:13 35
19:39 (WEA 17-1) | 06:33 19:09 (WEA 17-2) | 07:25
20:22 (WEA 17-1) | 20:23 20 19:29 (WEA 17-2) | 19:11 33
19:39 (WEA 17-1) | 06:35 19:08 (WEA 17-2) |
20:21 (WEA 17-1) | 20:21 22 19:30 (WEA 17-2) |

| 456 | 382

| 495 | 832

Lizenzierter Anwender:

Hessenweg 38
DE-49809 Lingen (Ems)
0049 591 800 1634

| Oktober

19:07 (WEA 17-2) | 07:26
19:31 (WEA 17-2) | 19:08
19:06 (WEA 17-2) | 07:28
19:31 (WEA 17-2) | 19:06
19:05 (WEA 17-2) | 07:30
19:31 (WEA 17-2) | 19:04
19:04 (WEA 17-2) | 07:32
19:30 (WEA 17-2) | 19:01
19:04 (WEA 17-2) | 07:33
19:30 (WEA 17-2) | 18:59
19:04 (WEA 17-2) | 07:35
19:30 (WEA 17-2) | 18:57
19:04 (WEA 17-2) | 07:37
19:29 (WEA 17-2) | 18:54
19:04 (WEA 17-2) | 07:38
19:28 (WEA 17-2) | 18:52
19:04 (WEA 17-2) | 07:40
19:27 (WEA 17-2) | 18:50
19:05 (WEA 17-2) | 07:42
19:26 (WEA 17-2) | 18:47
19:07 (WEA 17-2) | 07:44
19:24 (WEA 17-2) | 18:45
19:08 (WEA 17-2) | 07:45
19:21 (WEA 17-2) | 18:43
18:10 (WEA 17-3) | 07:47
19:17 (WEA 17-2) | 18:41
18:04 (WEA 17-3) | 07:49
18:19 (WEA 17-3) | 18:38
18:01 (WEA 17-3) | 07:51
18:22 (WEA 17-3) | 18:36
17:59 (WEA 17-3) | 07:52
18:24 (WEA 17-3) | 18:34
17:56 (WEA 17-3) | 07:54
18:24 (WEA 17-3) | 18:32
17:55 (WEA 17-3) | 07:56
18:25 (WEA 17-3) | 18:30
17:54 (WEA 17-3) | 07:58
18:26 (WEA 17-3) | 18:27
17:52 (WEA 17-3) | 08:00
18:26 (WEA 17-3) | 18:25
17:51 (WEA 17-3) | 08:01
18:26 (WEA 17-3) | 18:23
17:51 (WEA 17-3) | 08:03
18:27 (WEA 17-3) | 18:21
17:49 (WEA 17-3) | 08:05
18:26 (WEA 17-3) | 18:19
17:49 (WEA 17-3) | 08:07
18:26 (WEA 17-3) | 18:17
17:49 (WEA 17-3) | 08:09
18:26 (WEA 17-3) | 18:15
17:48 (WEA 17-3) | 08:10
18:25 (WEA 17-3) | 18:13
17:48 (WEA 17-3) | 08:12
18:25 (WEA 17-3) | 18:11
17:48 (WEA 17-3) | 07:14
18:24 (WEA 17-3) | 17:09
17:48 (WEA 17-3) | 07:16
18:23 (WEA 17-3) | 17:07
17:49 (WEA 17-3) | 07:18
18:22 (WEA 17-3) | 17:05
| 07:20
| 17:03
| 332
|

32

30

27

24

20

13

146

Tabellen-Layout: Die Daten fiir 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

windPRO 3.0.654 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk
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| Novembet Dezember

17:49 (WEA 17-3) | 07:21
18:21 (WEA 17-3) | 17:01
17:50 (WEA 17-3) | 07:23
18:20 (WEA 17-3) | 16:59
17:51 (WEA 17-3) | 07:25
18:18 (WEA 17-3) | 16:57
17:52 (WEA 17-3) | 07:27
18:16 (WEA 17-3) | 16:55
17:54 (WEA 17-3) | 07:29
18:14 (WEA 17-3) | 16:53
17:57 (WEA 17-3) | 07:31
18:10 (WEA 17-3) | 16:51
| 07:32
| 16:50
| 07:34
| 16:48
| 07:36
| 16:46
| 07:38
| 16:45
| 07:40
| 16:43
| 07:42
| 16:41
| 07:43
| 16:40
| 07:45
| 16:38
| 07:47
| 16:37
| 07:49
| 16:35
| 07:51
| 16:34
| 07:52
| 16:33
| 07:54
| 16:31
| 07:56

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

ZECH Ingenieurgesellschaft mbH

Thomas Wihard / wihard@zechgmbh.de

Berechnet:

18.12.2018 11:19/3.0.654
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Projekt:

LQ13955.2 Fiirstenau-Hollenstede 18

SHADOW - Kalender

Beschreibung:

gesellschaft mbH

Windenergie Hollenstede 18 Planungs-

Schattenwurf-Untersuchung zum
Genehmigungsverfahren fiir die Errichtung
von 4 Windenergieanlagen in Hollenstede

Lizenzierter Anwender:
ZECH Ingenieurgesellschaft mbH
Hessenweg 38
DE-49809 Lingen (Ems)
0049 591 800 1634
Thomas Wihard / wihard@zechgmbh.de

Berechnet:

18.12.2018 11:19/3.0.654

Berechnung: Windenergie Hollenstede 2018-12Schattenrezeptor: IP 15a - Holle 5/Siid

Voraussetzungen fiir Berechnung des Schattenwurfs

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

Sonnenscheinstunden |

| Januar

1]08:39
| 16:23
2] 08:38
| 16:24
3108:38
| 16:25
4 08:38
| 16:27
5]08:38
| 16:28
6 | 08:38
| 16:29
7] 08:37
| 16:30
8 | 08:37
| 16:32
9| 08:36
| 16:33
10 | 08:36
| 16:34
11| 08:35
| 16:36
12 | 08:35
| 16:37
13 | 08:34
| 16:39
14 | 08:33
| 16:40
15 | 08:32
| 16:42
16 | 08:31
| 16:43
17 | 08:31
| 16:45
18 | 08:30
| 16:47
19 | 08:29
| 16:48
20 | 08:28
| 16:50
21| 08:26
| 16:52
22| 08:25
| 16:53
23 | 08:24
| 16:55
24 | 08:23
| 16:57
25 | 08:22
| 16:59
26 | 08:20
| 17:01
27 | 08:19
| 17:02
28 | 08:18
| 17:04
29 | 08:16
| 17:06
30 | 08:15
| 17:08
31| 08:13
| 17:10
256

astr.max.mogl.Beschattung |

| Februar

8:12

N
HA
N

8:10
7:13
8:08
7:15

QN NON®
OoNORORO
SRR WRERTANEN

7:23
8:00

OHOHOFHROFHOFHOFORO

275

12

17

21

25

27

29

30

32

32

33

34

34

33

33

31

423

2018

8:04
7:15

HOFEFOHOFHFOHOFEFOHOFEFOHEHOFEHOREORO

Q0 0000 GO0 NN N
NONUNNR,P RO RO RO
ENQEIRJOOUNGERG

| 06:50
| 18:26
16:41 (WEA 17-3) | 06:48
16:53 (WEA 17-3) | 18:28
16:39 (WEA 17-3) | 06:45
16:56 (WEA 17-3) | 18:30
16:37 (WEA 17-3) | 06:43
16:58 (WEA 17-3) | 18:32
16:35 (WEA 17-3) | 06:41
17:00 (WEA 17-3) | 18:33
16:33 (WEA 17-3) | 06:38
17:00 (WEA 17-3) | 18:35
16:32 (WEA 17-3) | 06:36
17:01 (WEA 17-3) | 18:37
16:32 (WEA 17-3) | 06:34
17:02 (WEA 17-3) | 18:39
16:31 (WEA 17-3) | 06:31
17:03 (WEA 17-3) | 18:40
16:31 (WEA 17-3) | 06:29
17:03 (WEA 17-3) | 18:42
16:30 (WEA 17-3) | 06:27
17:03 (WEA 17-3) | 18:44
16:29 (WEA 17-3) | 06:24
17:03 (WEA 17-3) | 18:46
16:29 (WEA 17-3) | 07:22
17:03 (WEA 17-3) | 19:47
16:30 (WEA 17-3) | 07:20
17:03 (WEA 17-3) | 19:49
16:30 (WEA 17-3) | 07:17
17:03 (WEA 17-3) | 19:51
16:30 (WEA 17-3) | 07:15
17:01 (WEA 17-3) | 19:53
| 07:13
| 19:54
| 07:10
| 19:56
| 07:08
| 19:58
| 366
|

31

29

28

25

22

17

11

15

18

21

23

24

24

26

25

24

24

23

21

18

15

9

15

22

519

| April

16:30 (WEA 17-3) | 07:06
17:01 (WEA 17-3) | 20:00
16:31 (WEA 17-3) | 07:03
17:00 (WEA 17-3) | 20:01
16:32 (WEA 17-3) | 07:01
17:00 (WEA 17-3) | 20:03
16:33 (WEA 17-3) | 06:59
16:58 (WEA 17-3) | 20:05
16:34 (WEA 17-3) | 06:56
16:56 (WEA 17-3) | 20:07
16:37 (WEA 17-3) | 06:54
16:54 (WEA 17-3) | 20:08
16:39 (WEA 17-3) | 06:52
16:50 (WEA 17-3) | 20:10
| 06:49
| 20:12
| 06:47
| 20:14
| 06:45
| 20:15
| 06:42
| 20:17
| 06:40
| 20:19
| 06:38
| 20:21
17:49 (WEA 17-2) | 06:36
17:58 (WEA 17-2) | 20:22
17:45 (WEA 17-2) | 06:33
18:00 (WEA 17-2) | 20:24
17:44 (WEA 17-2) | 06:31
18:02 (WEA 17-2) | 20:26
17:42 (WEA 17-2) | 06:29
18:03 (WEA 17-2) | 20:28
17:40 (WEA 17-2) | 06:27
18:03 (WEA 17-2) | 20:29
17:40 (WEA 17-2) | 06:24
18:04 (WEA 17-2) | 20:31
17:40 (WEA 17-2) | 06:22
18:04 (WEA 17-2) | 20:33
17:38 (WEA 17-2) | 06:20
18:04 (WEA 17-2) | 20:35
17:39 (WEA 17-2) | 06:18
18:04 (WEA 17-2) | 20:36
17:39 (WEA 17-2) | 06:16
18:03 (WEA 17-2) | 20:38
17:38 (WEA 17-2) | 06:14
18:02 (WEA 17-2) | 20:40
18:39 (WEA 17-2) | 06:12
19:02 (WEA 17-2) | 20:42
18:39 (WEA 17-2) | 06:10
19:00 (WEA 17-2) | 20:43
18:40 (WEA 17-2) | 06:07
18:58 (WEA 17-2) | 20:45
18:42 (WEA 17-2) | 06:05
18:57 (WEA 17-2) | 20:47
18:44 (WEA 17-2) | 06:03
18:53 (WEA 17-2) | 20:48
18:51 (WEA 17-1) | 06:01
19:06 (WEA 17-1) | 20:50
18:48 (WEA 17-1) |
19:10 (WEA 17-1) |
| 416
|

26

30

33

35

37

39

40

41

41

42

43

43

43

43

41

41

40

39

37

35

34

30

28

25

21

15

925

18:45 (WEA 17-1) | 05:59
19:11 (WEA 17-1) | 20:52
18:43 (WEA 17-1) | 05:57
19:13 (WEA 17-1) | 20:54
18:41 (WEA 17-1) | 05:55
19:14 (WEA 17-1) | 20:55
18:39 (WEA 17-1) | 05:53
19:14 (WEA 17-1) | 20:57
18:38 (WEA 17-1) | 05:52
19:15 (WEA 17-1) | 20:59
18:37 (WEA 17-1) | 05:50
19:16 (WEA 17-1) | 21:00
18:36 (WEA 17-1) | 05:48
19:16 (WEA 17-1) | 21:02
18:35 (WEA 17-1) | 05:46
19:16 (WEA 17-1) | 21:04
18:35 (WEA 17-1) | 05:44
19:16 (WEA 17-1) | 21:05
18:35 (WEA 17-1) | 05:42
19:17 (WEA 17-1) | 21:07
18:33 (WEA 17-1) | 05:41
19:16 (WEA 17-1) | 21:09
18:33 (WEA 17-1) | 05:39
19:16 (WEA 17-1) | 21:10
18:33 (WEA 17-1) | 05:37
19:16 (WEA 17-1) | 21:12
18:33 (WEA 17-1) | 05:36
19:16 (WEA 17-1) | 21:14
18:34 (WEA 17-1) | 05:34
19:15 (WEA 17-1) | 21:15
18:33 (WEA 17-1) | 05:33
19:14 (WEA 17-1) | 21:17
18:33 (WEA 17-1) | 05:31
19:13 (WEA 17-1) | 21:18
18:34 (WEA 17-1) | 05:29
19:13 (WEA 17-1) | 21:20
18:35 (WEA 17-1) | 05:28
19:12 (WEA 17-1) | 21:21
18:36 (WEA 17-1) | 05:27
19:11 (WEA 17-1) | 21:23
18:36 (WEA 17-1) | 05:25
19:10 (WEA 17-1) | 21:24
18:38 (WEA 17-1) | 05:24
19:08 (WEA 17-1) | 21:26
18:39 (WEA 17-1) | 05:22
19:07 (WEA 17-1) | 21:27
18:40 (WEA 17-1) | 05:21
19:05 (WEA 17-1) | 21:29
18:42 (WEA 17-1) | 05:20
19:03 (WEA 17-1) | 21:30
18:45 (WEA 17-1) | 05:19
19:00 (WEA 17-1) | 21:32
18:51 (WEA 17-1) | 05:18
18:54 (WEA 17-1) | 21:33

| 05:16

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

Tag im Monat

Sonnenaufgang

(SS:MM)

Sonnenuntergang (SS:MM)

Minuten mit Schatten

Zeitpunkt (SS:MM) Schattenanfang

windPRO 3.0.654 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk

18.12.2018
LQ13955.2 / Wi

Zeitpunkt (SS:MM) Schattenende

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

18.12.2018 11:43 254/3vgind PRO .
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Projekt:

LQ13955.2 Fiirstenau-Hollenstede 18

SHADOW - Kalender

Beschreibung:

gesellschaft mbH

Windenergie Hollenstede 18 Planungs-

Schattenwurf-Untersuchung zum
Genehmigungsverfahren fiir die Errichtung
von 4 Windenergieanlagen in Hollenstede

Lizenzierter Anwender:
ZECH Ingenieurgesellschaft mbH
Hessenweg 38
DE-49809 Lingen (Ems)
0049 591 800 1634
Thomas Wihard / wihard@zechgmbh.de

Berechnet:

18.12.2018 11:19/3.0.654

Berechnung: Windenergie Hollenstede 2018-12Schattenrezeptor: IP 15a - Holle 5/Siid

Voraussetzungen fiir Berechnung des Schattenwurfs

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

Sonnenscheinstunden |

| Juli

105:08
| 21:54

1:53

1:50
5:16

505

astr.max.mogl.Beschattung |

| August

16

22

25

29

31

34

36

38

38

40

41

42

42

43

485

2018

| September
| 06:36
| 20:19 43
| 06:38
| 20:17 43
| 06:40
| 20:14 43
| 06:41
| 20:12 41
| 06:43
| 20:10 41
| 06:45
| 20:07 40
| 06:46
| 20:05 39
| 06:48
| 20:03 37
| 06:50
| 20:00 35
| 06:51
| 19:58 33
| 06:53
| 19:56 30
| 06:55
| 19:53 26
| 06:56
| 19:51 22
| 06:58
| 19:49 16
| 07:00
| 19:46 10
| 07:01
| 19:44 14
18:55 (WEA 17-1) | 07:03
19:03 (WEA 17-1) | 19:41 18
18:51 (WEA 17-1) | 07:05
19:07 (WEA 17-1) | 19:39 20
18:47 (WEA 17-1) | 07:06
19:09 (WEA 17-1) | 19:37 22
18:46 (WEA 17-1) | 07:08
19:11 (WEA 17-1) | 19:34 23
18:43 (WEA 17-1) | 07:10
19:12 (WEA 17-1) | 19:32 25
18:42 (WEA 17-1) | 07:11
19:13 (WEA 17-1) | 19:30 25
18:40 (WEA 17-1) | 07:13
19:14 (WEA 17-1) | 19:27 25
18:39 (WEA 17-1) | 07:15
19:15 (WEA 17-1) | 19:25 25
18:38 (WEA 17-1) | 07:16
19:16 (WEA 17-1) | 19:22 25
18:37 (WEA 17-1) | 07:18
19:15 (WEA 17-1) | 19:20 23
18:36 (WEA 17-1) | 07:20
19:16 (WEA 17-1) | 19:18 21
18:35 (WEA 17-1) | 07:21
19:16 (WEA 17-1) | 19:15 19
18:34 (WEA 17-1) | 07:23
19:16 (WEA 17-1) | 19:13 16
18:33 (WEA 17-1) | 07:25
19:15 (WEA 17-1) | 19:11 11
18:33 (WEA 17-1) |
19:16 (WEA 17-1) |
| 382
| 811

| Oktober

18:33 (WEA 17-1) | 07:26
19:16 (WEA 17-1) | 19:08
18:32 (WEA 17-1) | 07:28
19:15 (WEA 17-1) | 19:06
18:32 (WEA 17-1) | 07:30
19:15 (WEA 17-1) | 19:04
18:32 (WEA 17-1) | 07:32
19:13 (WEA 17-1) | 19:01
18:32 (WEA 17-1) | 07:33
19:13 (WEA 17-1) | 18:59
18:33 (WEA 17-1) | 07:35
19:13 (WEA 17-1) | 18:57
18:32 (WEA 17-1) | 07:37
19:11 (WEA 17-1) | 18:54
18:33 (WEA 17-1) | 07:38
19:10 (WEA 17-1) | 18:52
18:33 (WEA 17-1) | 07:40
19:08 (WEA 17-1) | 18:50
18:34 (WEA 17-1) | 07:42
19:07 (WEA 17-1) | 18:47
18:36 (WEA 17-1) | 07:44
19:06 (WEA 17-1) | 18:45
18:37 (WEA 17-1) | 07:45
19:03 (WEA 17-1) | 18:43
18:39 (WEA 17-1) | 07:47
19:01 (WEA 17-1) | 18:41
18:41 (WEA 17-1) | 07:49
18:57 (WEA 17-1) | 18:38
18:35 (WEA 17-2) | 07:51
18:50 (WEA 17-1) | 18:36
18:32 (WEA 17-2) | 07:52
18:46 (WEA 17-2) | 18:34
18:29 (WEA 17-2) | 07:54
18:47 (WEA 17-2) | 18:32
18:28 (WEA 17-2) | 07:56
18:48 (WEA 17-2) | 18:30
18:27 (WEA 17-2) | 07:58
18:49 (WEA 17-2) | 18:27
18:25 (WEA 17-2) | 08:00
18:48 (WEA 17-2) | 18:25
18:24 (WEA 17-2) | 08:01
18:49 (WEA 17-2) | 18:23
18:24 (WEA 17-2) | 08:03
18:49 (WEA 17-2) | 18:21
18:23 (WEA 17-2) | 08:05
18:48 (WEA 17-2) | 18:19
18:23 (WEA 17-2) | 08:07
18:48 (WEA 17-2) | 18:17
18:23 (WEA 17-2) | 08:09
18:48 (WEA 17-2) | 18:15
18:23 (WEA 17-2) | 08:10
18:46 (WEA 17-2) | 18:13
18:24 (WEA 17-2) | 08:12
18:45 (WEA 17-2) | 18:11
18:25 (WEA 17-2) | 07:14
18:44 (WEA 17-2) | 17:09
18:25 (WEA 17-2) | 07:16
18:41 (WEA 17-2) | 17:07
18:28 (WEA 17-2) | 07:18
18:39 (WEA 17-2) | 17:05
| 07:20
| 17:03
| 332
|

15

20

24

26

28

30

31

33

33

33

33

33

33

32

32

30

28

26

24

20

16

10

595

| Novembelt Dezember
| 07:21 8:14
| 17:01 6:19
| 07:23 8:15
| 16:59 6:18
| 07:25 8:17
| 16:57 6:17
| 07:27 8:18
| 16:55 6:17
| 07:29

| 16:53

| 07:31

| 16:51

17:18 (WEA 17-3) | 07:32
17:23 (WEA 17-3) | 16:50
17:13 (WEA 17-3) | 07:34
17:28 (WEA 17-3) | 16:48
17:10 (WEA 17-3) | 07:36
17:30 (WEA 17-3) | 16:46
17:08 (WEA 17-3) | 07:38
17:32 (WEA 17-3) | 16:45
17:06 (WEA 17-3) | 07:40
17:32 (WEA 17-3) | 16:43
17:05 (WEA 17-3) | 07:42
17:33 (WEA 17-3) | 16:41
17:04 (WEA 17-3) | 07:43
17:34 (WEA 17-3) | 16:40
17:03 (WEA 17-3) | 07:45
17:34 (WEA 17-3) | 16:38
17:02 (WEA 17-3) | 07:47
17:35 (WEA 17-3) | 16:37
17:02 (WEA 17-3) | 07:49
17:35 (WEA 17-3) | 16:35
17:02 (WEA 17-3) | 07:51
17:35 (WEA 17-3) | 16:34
17:01 (WEA 17-3) | 07:52
17:34 (WEA 17-3) | 16:33
17:01 (WEA 17-3) | 07:54
17:34 (WEA 17-3) | 16:31
17:01 (WEA 17-3) | 07:56
17:34 (WEA 17-3) | 16:30
17:01 (WEA 17-3) | 07:57
17:33 (WEA 17-3) | 16:29
17:01 (WEA 17-3) | 07:59
17:33 (WEA 17-3) | 16:27
17:02 (WEA 17-3) | 08:01
17:32 (WEA 17-3) | 16:26
17:03 (WEA 17-3) | 08:03
17:31 (WEA 17-3) | 16:25
17:04 (WEA 17-3) | 08:04
17:30 (WEA 17-3) | 16:24
17:05 (WEA 17-3) | 08:06
17:29 (WEA 17-3) | 16:23
17:07 (WEA 17-3) | 08:07
17:27 (WEA 17-3) | 16:22
16:09 (WEA 17-3) | 08:09
16:25 (WEA 17-3) | 16:21
16:12 (WEA 17-3) | 08:11
16:22 (WEA 17-3) | 16:20

| 08:12

| 16:19

|
|
| 265
|

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

Tag im Monat

Sonnenaufgang

(SS:MM)

Sonnenuntergang (SS:MM)

Minuten mit Schatten

Zeitpunkt (SS:MM) Schattenanfang

windPRO 3.0.654 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk

18.12.2018
LQ13955.2 / Wi

Zeitpunkt (SS:MM) Schattenende

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

DO DGD N0 D D MDD
EFNENRNRNENRR
PO PAPUWUONOREOO

8:27
6:14
8:28
6:14

DONODDANON0GDDN0N0DDON0DD R D
PR WRPWR WA WL, RRWRWRWRWREWRN
NIRRT R R URGRURG NS NS W I NEW I NI I N NS S RN

8:37
6:17
8:38
6:18
8:38
6:18
8:38
6:19
8:38
6:20
8:38
6:21

HOHFEFOHOFEFOHOFEFOHOHEHOHEHOHEHOREHOHEHOFEFOHEHOFEFOHEHOFEFOHOFEFOHEHOHEHOHEHOHEHOREFOHEHOREFOHEHOFEFOREOREORO

o %
N W
N O
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Lizenzierter Anwender:

ZECH Ingenieurgesellschaft mbH
Hessenweg 38

DE-49809 Lingen (Ems)

0049 591 800 1634

Thomas Wihard / wihard@zechgmbh.de

Berechnet:

18.12.2018 11:19/3.0.654

Projekt:

LQ13955.2 Fiirstenau-Hollenstede 18

Beschreibung:
Windenergie Hollenstede 18 Planungs-
gesellschaft mbH

Schattenwurf-Untersuchung zum
Genehmigungsverfahren fiir die Errichtung
von 4 Windenergieanlagen in Hollenstede

SHADOW - Kalender

Berechnung: Windenergie Hollenstede 2018-12Schattenrezeptor: IP 15b - Holle 5/West
Voraussetzungen fiir Berechnung des Schattenwurfs

Referenzjahr fiir Kalender
Die dargestellten Zeiten sind die astronomisch maximal mogliche 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

2018

|Januar |Februar | Mérz | April | Mai | Juni
1] 08:39 | 08:12 | 07:17 16:29 (WEA 17-3) | 07:06 18:42 (WEA 17-1) | 05:59 | 05:12
| 16:23 | 17:12 | 18:04 31  17:00 (WEA 17-3) | 20:00 29  19:11 (WEA 17-1) | 20:52 | 21:39
2] 08:38 | 08:10 | 07:15 16:30 (WEA 17-3) | 07:03 18:41 (WEA 17-1) | 05:57 | 05:12
| 16:24 | 17:13 | 18:06 29  16:59 (WEA 17-3) | 20:01 31 19:12 (WEA 17-1) | 20:54 | 21:40
3108:38 | 08:08 | 07:13 16:32 (WEA 17-3) | 07:01 18:40 (WEA 17-1) | 05:55 | 05:11
| 16:25 | 17:15 | 18:08 26  16:58 (WEA 17-3) | 20:03 34 19:14 (WEA 17-1) | 20:55 | 21:41
4| 08:38 | 08:07 | 07:11 16:32 (WEA 17-3) | 06:59 18:37 (WEA 17-1) | 05:53 | 05:10
| 16:27 | 17:17 | 18:10 24 16:56 (WEA 17-3) | 20:05 37  19:14 (WEA 17-1) | 20:57 | 21:42
5108:38 | 08:05 | 07:08 16:34 (WEA 17-3) | 06:56 18:37 (WEA 17-1) | 05:52 | 05:09
| 16:28 | 17:19 | 18:12 20  16:54 (WEA 17-3) | 20:07 38  19:15 (WEA 17-1) | 20:59 | 21:44
6 | 08:38 | 08:03 | 07:06 16:37 (WEA 17-3) | 06:54 18:36 (WEA 17-1) | 05:50 | 05:08
| 16:29 | 17:21 | 18:14 15  16:52 (WEA 17-3) | 20:08 39  19:15 (WEA 17-1) | 21:00 | 21:45
7 | 08:37 | 08:02 | 07:04 16:40 (WEA 17-3) | 06:52 18:34 (WEA 17-1) | 05:48 | 05:08
| 16:30 | 17:23 | 18:15 7  16:47 (WEA 17-3) | 20:10 41 19:15 (WEA 17-1) | 21:02 | 21:45
8| 08:37 | 08:00 | 07:02 | 06:49 18:34 (WEA 17-1) | 05:46 | 05:07
| 16:32 | 17:25 | 18:17 | 20:12 41 19:15 (WEA 17-1) | 21:04 | 21:46
9 | 08:36 | 07:58 | 06:59 | 06:47 18:33 (WEA 17-1) | 05:44 | 05:07
| 16:33 | 17:27 | 18:19 | 20:14 43 19:16 (WEA 17-1) | 21:05 | 21:47
10 | 08:36 | 07:56 | 06:57 | 06:45 18:33 (WEA 17-1) | 05:42 | 05:06
| 16:34 | 17:29 | 18:21 | 20:15 43 19:16 (WEA 17-1) | 21:07 | 21:48
11 | 08:35 | 07:54 | 06:55 | 06:42 18:32 (WEA 17-1) | 05:41 | 05:06
| 16:36 | 17:30 | 18:23 | 20:17 43 19:15 (WEA 17-1) | 21:09 | 21:49
12 | 08:35 | 07:52 | 06:52 | 06:40 18:32 (WEA 17-1) | 05:39 | 05:05
| 16:37 | 17:32 | 18:24 | 20:19 43 19:15 (WEA 17-1) | 21:10 | 21:50
13 | 08:34 | 07:51 16:43 (WEA 17-3) | 06:50 | 06:38 18:32 (WEA 17-1) | 05:37 | 05:05
| 16:39 | 17:34 6  16:49 (WEA 17-3) | 18:26 | 20:21 43 19:15 (WEA 17-1) | 21:12 | 21:50
14 | 08:33 | 07:49 16:39 (WEA 17-3) | 06:48 17:47 (WEA 17-2) | 06:36 18:32 (WEA 17-1) | 05:36 | 05:05
| 16:40 | 17:36 14 16:53 (WEA 17-3) | 18:28 11 17:58 (WEA 17-2) | 20:22 43 19:15 (WEA 17-1) | 21:14 | 21:51
15 | 08:32 | 07:47 16:36 (WEA 17-3) | 06:45 17:44 (WEA 17-2) | 06:33 18:33 (WEA 17-1) | 05:34 | 05:05
| 16:42 | 17:38 20  16:56 (WEA 17-3) | 18:30 16 18:00 (WEA 17-2) | 20:24 41 19:14 (WEA 17-1) | 21:15 | 21:52
16 | 08:31 | 07:45 16:35 (WEA 17-3) | 06:43 17:42 (WEA 17-2) | 06:31 18:32 (WEA 17-1) | 05:33 | 05:04
| 16:43 | 17:40 23 16:58 (WEA 17-3) | 18:32 19 18:01 (WEA 17-2) | 20:26 41 19:13 (WEA 17-1) | 21:17 | 21:52
17 | 08:31 | 07:43 16:33 (WEA 17-3) | 06:41 17:41 (WEA 17-2) | 06:29 18:32 (WEA 17-1) | 05:31 | 05:04
| 16:45 | 17:42 26  16:59 (WEA 17-3) | 18:33 22 18:03 (WEA 17-2) | 20:28 40  19:12 (WEA 17-1) | 21:18 | 21:53
18 | 08:30 | 07:41 16:31 (WEA 17-3) | 06:38 17:40 (WEA 17-2) | 06:27 18:33 (WEA 17-1) | 05:29 | 05:04
| 16:47 | 17:44 28  16:59 (WEA 17-3) | 18:35 23 18:03 (WEA 17-2) | 20:29 39  19:12 (WEA 17-1) | 21:20 | 21:53
19 | 08:29 | 07:39 16:31 (WEA 17-3) | 06:36 17:39 (WEA 17-2) | 06:24 18:34 (WEA 17-1) | 05:28 | 05:04
| 16:48 | 17:46 29  17:00 (WEA 17-3) | 18:37 24  18:03 (WEA 17-2) | 20:31 37 19:11 (WEA 17-1) | 21:21 | 21:53
20 | 08:28 | 07:37 16:30 (WEA 17-3) | 06:34 17:39 (WEA 17-2) | 06:22 18:35 (WEA 17-1) | 05:27 | 05:04
| 16:50 | 17:48 31  17:01 (WEA 17-3) | 18:39 25  18:04 (WEA 17-2) | 20:33 35 19:10 (WEA 17-1) | 21:23 | 21:54
21| 08:26 | 07:35 16:30 (WEA 17-3) | 06:31 17:38 (WEA 17-2) | 06:20 18:36 (WEA 17-1) | 05:25 | 05:04
| 16:52 | 17:49 32 17:02 (WEA 17-3) | 18:40 25  18:03 (WEA 17-2) | 20:35 33 19:09 (WEA 17-1) | 21:24 | 21:54
22| 08:25 | 07:32 16:29 (WEA 17-3) | 06:29 17:38 (WEA 17-2) | 06:18 18:37 (WEA 17-1) | 05:24 | 05:05
| 16:53 | 17:51 33  17:02 (WEA 17-3) | 18:42 25  18:03 (WEA 17-2) | 20:36 30 19:07 (WEA 17-1) | 21:26 | 21:54
23| 08:24 | 07:30 16:29 (WEA 17-3) | 06:27 17:38 (WEA 17-2) | 06:16 18:38 (WEA 17-1) | 05:22 | 05:05
| 16:55 | 17:53 33  17:02 (WEA 17-3) | 18:44 25  18:03 (WEA 17-2) | 20:38 28  19:06 (WEA 17-1) | 21:27 | 21:55
241 08:23 | 07:28 16:28 (WEA 17-3) | 06:24 17:38 (WEA 17-2) | 06:14 18:40 (WEA 17-1) | 05:21 | 05:05
| 16:57 | 17:55 34 17:02 (WEA 17-3) | 18:46 23 18:01 (WEA 17-2) | 20:40 24 19:04 (WEA 17-1) | 21:29 | 21:55
25| 08:22 | 07:26 16:28 (WEA 17-3) | 07:22 18:38 (WEA 17-2) | 06:12 18:42 (WEA 17-1) | 05:20 | 05:05
| 16:59 | 17:57 34 17:02 (WEA 17-3) | 19:47 23 19:01 (WEA 17-2) | 20:42 20  19:02 (WEA 17-1) | 21:30 | 21:55
26 | 08:20 | 07:24 16:29 (WEA 17-3) | 07:20 18:39 (WEA 17-2) | 06:10 18:45 (WEA 17-1) | 05:19 | 05:06
| 17:01 | 17:59 33 17:02 (WEA 17-3) | 19:49 20  18:59 (WEA 17-2) | 20:43 13 18:58 (WEA 17-1) | 21:32 | 21:55
27 | 08:19 | 07:22 16:29 (WEA 17-3) | 07:17 18:40 (WEA 17-2) | 06:07 | 05:18 | 05:06
| 17:02 | 18:01 33 17:02 (WEA 17-3) | 19:51 18  18:58 (WEA 17-2) | 20:45 | 21:33 | 21:55
28 | 08:18 | 07:20 16:29 (WEA 17-3) | 07:15 18:42 (WEA 17-2) | 06:05 | 05:16 | 05:07
| 17:04 | 18:03 31  17:00 (WEA 17-3) | 19:53 14 18:56 (WEA 17-2) | 20:47 | 21:34 | 21:55
29 | 08:16 | | 07:13 18:45 (WEA 17-2) | 06:03 | 05:15 | 05:07
| 17:06 | | 19:54 15 19:02 (WEA 17-1) | 20:48 | 21:35 | 21:54
30 | 08:15 | | 07:10 18:48 (WEA 17-1) | 06:01 | 05:14 | 05:08
| 17:08 | | 19:56 19 19:07 (WEA 17-1) | 20:50 | 21:37 | 21:54
31]08:13 | | 07:08 18:45 (WEA 17-1) | | 05:13 |
| 17:10 | | 19:58 24 19:09 (WEA 17-1) | | 21:38 |
Sonnenscheinstunden | 256 | 275 | 366 | 416 | 487 | 502
astr.max.mogl.Beschattung | | 440 | 523 | 929 | |

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

Tag im Monat

Sonnenaufgang

(SS:MM)

Sonnenuntergang (SS:MM)

Minuten mit Schatten

Zeitpunkt (SS:MM) Schattenanfang

windPRO 3.0.654 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk

18.12.2018
LQ13955.2 / Wi

Zeitpunkt (SS:MM) Schattenende

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

18.12.2018 11:43 2_86/31/3ind PRO .
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Lizenzierter Anwender:

ZECH Ingenieurgesellschaft mbH
Hessenweg 38

DE-49809 Lingen (Ems)

0049 591 800 1634

Thomas Wihard / wihard@zechgmbh.de

Berechnet:

18.12.2018 11:19/3.0.654

Projekt:

LQ13955.2 Fiirstenau-Hollenstede 18

Beschreibung:
Windenergie Hollenstede 18 Planungs-
gesellschaft mbH

Schattenwurf-Untersuchung zum
Genehmigungsverfahren fiir die Errichtung
von 4 Windenergieanlagen in Hollenstede

SHADOW - Kalender

Berechnung: Windenergie Hollenstede 2018-12Schattenrezeptor: IP 15b - Holle 5/West
Voraussetzungen fiir Berechnung des Schattenwurfs

Referenzjahr fiir Kalender
Die dargestellten Zeiten sind die astronomisch maximal mogliche 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 | Novembelt Dezember
1] 05:08 | 05:45 | 06:36 18:32 (WEA 17-1) | 07:26 18:30 (WEA 17-2) | 07:21 | 08:14
| 21:54 | 21:22 | 20:19 43 19:15 (WEA 17-1) | 19:08 5  18:35 (WEA 17-2) | 17:01 | 16:19
2 | 05:09 | 05:47 | 06:38 18:31 (WEA 17-1) | 07:28 | 07:23 | 08:15
| 21:54 | 21:20 | 20:17 43 19:14 (WEA 17-1) | 19:06 | 16:59 | 16:18
3] 05:10 | 05:48 | 06:40 18:31 (WEA 17-1) | 07:30 | 07:25 | 08:17
| 21:53 | 21:19 | 20:14 43 19:14 (WEA 17-1) | 19:04 | 16:57 | 16:17
4| 05:11 | 05:50 | 06:41 18:30 (WEA 17-1) | 07:32 | 07:27 | 08:18
| 21:53 | 21:17 | 20:12 43 19:13 (WEA 17-1) | 19:01 | 16:55 | 16:17
5]05:11 | 05:52 | 06:43 18:31 (WEA 17-1) | 07:33 | 07:29 | 08:19
| 21:52 | 21:15 | 20:10 41 19:12 (WEA 17-1) | 18:59 | 16:53 | 16:16
6 | 05:12 | 05:53 | 06:45 18:31 (WEA 17-1) | 07:35 | 07:31 | 08:21
| 21:52 | 21:13 | 20:07 41 19:12 (WEA 17-1) | 18:57 | 16:51 | 16:16
7] 05:13 | 05:55 | 06:46 18:31 (WEA 17-1) | 07:37 | 07:32 | 08:22
| 21:51 | 21:11 | 20:05 39  19:10 (WEA 17-1) | 18:54 | 16:50 | 16:15
8| 05:14 | 05:56 | 06:48 18:32 (WEA 17-1) | 07:38 17:13 (WEA 17-3) | 07:34 | 08:23
| 21:51 | 21:10 | 20:03 38  19:10 (WEA 17-1) | 18:52 13 17:26 (WEA 17-3) | 16:48 | 16:15
9 | 05:15 | 05:58 | 06:50 18:32 (WEA 17-1) | 07:40 17:10 (WEA 17-3) | 07:36 | 08:24
| 21:50 | 21:08 | 20:00 36  19:08 (WEA 17-1) | 18:50 18  17:28 (WEA 17-3) | 16:46 | 16:14
10 | 05:16 | 06:00 | 06:51 18:33 (WEA 17-1) | 07:42 17:08 (WEA 17-3) | 07:38 | 08:26
| 21:49 | 21:06 | 19:58 34 19:07 (WEA 17-1) | 18:47 22 17:30 (WEA 17-3) | 16:45 | 16:14
11 | 05:17 | 06:01 | 06:53 18:34 (WEA 17-1) | 07:44 17:05 (WEA 17-3) | 07:40 | 08:27
| 21:49 | 21:04 | 19:56 31  19:05 (WEA 17-1) | 18:45 26  17:31 (WEA 17-3) | 16:43 | 16:14
12 | 05:18 | 06:03 | 06:55 18:34 (WEA 17-1) | 07:45 17:04 (WEA 17-3) | 07:42 | 08:28
| 21:48 | 21:02 | 19:53 29  19:03 (WEA 17-1) | 18:43 28  17:32 (WEA 17-3) | 16:41 | 16:14
13 | 05:19 | 06:05 | 06:56 18:36 (WEA 17-1) | 07:47 17:03 (WEA 17-3) | 07:43 | 08:29
| 21:47 | 21:00 | 19:51 25  19:01 (WEA 17-1) | 18:41 29  17:32 (WEA 17-3) | 16:40 | 16:14
14 | 05:20 | 06:06 | 06:58 18:38 (WEA 17-1) | 07:49 17:02 (WEA 17-3) | 07:45 | 08:30
| 21:46 | 20:58 | 19:49 19  18:57 (WEA 17-1) | 18:38 31  17:33 (WEA 17-3) | 16:38 | 16:14
15 | 05:22 | 06:08 | 07:00 18:36 (WEA 17-2) | 07:51 17:01 (WEA 17-3) | 07:47 | 08:31
| 21:45 | 20:56 | 19:46 15  18:53 (WEA 17-1) | 18:36 33 17:34 (WEA 17-3) | 16:37 | 16:14
16 | 05:23 | 06:10 | 07:01 18:32 (WEA 17-2) | 07:52 17:01 (WEA 17-3) | 07:49 | 08:32
| 21:44 | 20:54 | 19:44 13 18:45 (WEA 17-2) | 18:34 33 17:34 (WEA 17-3) | 16:35 | 16:14
17 | 05:24 | 06:11 18:56 (WEA 17-1) | 07:03 18:29 (WEA 17-2) | 07:54 17:01 (WEA 17-3) | 07:51 | 08:33
| 21:43 | 20:52 4 19:00 (WEA 17-1) | 19:41 17 18:46 (WEA 17-2) | 18:32 33  17:34 (WEA 17-3) | 16:34 | 16:14
18 | 05:25 | 06:13 18:51 (WEA 17-1) | 07:05 18:27 (WEA 17-2) | 07:56 16:59 (WEA 17-3) | 07:52 | 08:33
| 21:42 | 20:50 15 19:06 (WEA 17-1) | 19:39 20  18:47 (WEA 17-2) | 18:30 34 17:33 (WEA 17-3) | 16:33 | 16:14
19 | 05:27 | 06:15 18:47 (WEA 17-1) | 07:06 18:26 (WEA 17-2) | 07:58 16:59 (WEA 17-3) | 07:54 | 08:34
| 21:41 | 20:48 21 19:08 (WEA 17-1) | 19:37 22 18:48 (WEA 17-2) | 18:27 34 17:33 (WEA 17-3) | 16:31 | 16:14
20 | 05:28 | 06:16 18:45 (WEA 17-1) | 07:08 18:24 (WEA 17-2) | 08:00 16:59 (WEA 17-3) | 07:56 | 08:35
| 21:39 | 20:45 25  19:10 (WEA 17-1) | 19:34 24  18:48 (WEA 17-2) | 18:25 34 17:33 (WEA 17-3) | 16:30 | 16:15
21| 05:29 | 06:18 18:43 (WEA 17-1) | 07:10 18:24 (WEA 17-2) | 08:01 17:00 (WEA 17-3) | 07:57 | 08:35
| 21:38 | 20:43 28  19:11 (WEA 17-1) | 19:32 24  18:48 (WEA 17-2) | 18:23 32 17:32 (WEA 17-3) | 16:29 | 16:15
22 | 05:31 | 06:20 18:41 (WEA 17-1) | 07:11 18:23 (WEA 17-2) | 08:03 17:00 (WEA 17-3) | 07:59 | 08:36
| 21:37 | 20:41 31  19:12 (WEA 17-1) | 19:30 25  18:48 (WEA 17-2) | 18:21 32 17:32 (WEA 17-3) | 16:27 | 16:15
23| 05:32 | 06:21 18:39 (WEA 17-1) | 07:13 18:22 (WEA 17-2) | 08:05 17:01 (WEA 17-3) | 08:01 | 08:36
| 21:36 | 20:39 33 19:12 (WEA 17-1) | 19:27 26  18:48 (WEA 17-2) | 18:19 30 17:31 (WEA 17-3) | 16:26 | 16:16
24| 05:33 | 06:23 18:38 (WEA 17-1) | 07:15 18:22 (WEA 17-2) | 08:07 17:01 (WEA 17-3) | 08:03 | 08:37
| 21:34 | 20:37 36  19:14 (WEA 17-1) | 19:25 25  18:47 (WEA 17-2) | 18:17 29  17:30 (WEA 17-3) | 16:25 | 16:17
25| 05:35 | 06:25 18:37 (WEA 17-1) | 07:16 18:22 (WEA 17-2) | 08:09 17:02 (WEA 17-3) | 08:04 | 08:37
| 21:33 | 20:35 38  19:15 (WEA 17-1) | 19:22 25  18:47 (WEA 17-2) | 18:15 27  17:29 (WEA 17-3) | 16:24 | 16:17
26 | 05:36 | 06:26 18:36 (WEA 17-1) | 07:18 18:22 (WEA 17-2) | 08:10 17:03 (WEA 17-3) | 08:06 | 08:38
| 21:31 | 20:32 38  19:14 (WEA 17-1) | 19:20 24  18:46 (WEA 17-2) | 18:13 25  17:28 (WEA 17-3) | 16:23 | 16:18
27 | 05:38 | 06:28 18:35 (WEA 17-1) | 07:20 18:23 (WEA 17-2) | 08:12 17:05 (WEA 17-3) | 08:07 | 08:38
| 21:30 | 20:30 40  19:15 (WEA 17-1) | 19:18 22 18:45 (WEA 17-2) | 18:11 22 17:27 (WEA 17-3) | 16:22 | 16:18
28 | 05:39 | 06:30 18:34 (WEA 17-1) | 07:21 18:24 (WEA 17-2) | 07:14 16:06 (WEA 17-3) | 08:09 | 08:38
| 21:28 | 20:28 41 19:15 (WEA 17-1) | 19:15 20  18:44 (WEA 17-2) | 17:09 19  16:25 (WEA 17-3) | 16:21 | 16:19
29 | 05:41 | 06:31 18:33 (WEA 17-1) | 07:23 18:24 (WEA 17-2) | 07:16 16:09 (WEA 17-3) | 08:11 | 08:38
| 21:27 | 20:26 42 19:15 (WEA 17-1) | 19:13 17 18:41 (WEA 17-2) | 17:07 13 16:22 (WEA 17-3) | 16:20 | 16:20
30 | 05:42 | 06:33 18:32 (WEA 17-1) | 07:25 18:26 (WEA 17-2) | 07:18 16:14 (WEA 17-3) | 08:12 | 08:38
| 21:25 | 20:23 42 19:14 (WEA 17-1) | 19:11 13 18:39 (WEA 17-2) | 17:05 3 16:17 (WEA 17-3) | 16:19 | 16:21
31| 05:44 | 06:35 18:32 (WEA 17-1) | | 07:20 | | 08:39
| 21:24 | 20:21 43 19:15 (WEA 17-1) | | 17:03 | | 16:22
Sonnenscheinstunden | 505 | 456 | 382 | 332 | 265 | 241

astr.max.mogl.Beschattung | | 477 | 837 | 605 | |

2018

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

Tag im Monat

Sonnenaufgang

(SS:MM)

Sonnenuntergang (SS:MM)

Minuten mit Schatten

Zeitpunkt (SS:MM) Schattenanfang

windPRO 3.0.654 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk

18.12.2018
LQ13955.2 / Wi

Zeitpunkt (SS:MM) Schattenende

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

18.12.2018 11:43 2_{37/3Wind PRO .
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Lizenzierter Anwender:

ZECH Ingenieurgesellschaft mbH
Hessenweg 38

DE-49809 Lingen (Ems)

0049 591 800 1634

Thomas Wihard / wihard@zechgmbh.de

Berechnet:

18.12.2018 11:19/3.0.654

Projekt:

LQ13955.2 Fiirstenau-Hollenstede 18

Beschreibung:
Windenergie Hollenstede 18 Planungs-
gesellschaft mbH

Schattenwurf-Untersuchung zum
Genehmigungsverfahren fiir die Errichtung
von 4 Windenergieanlagen in Hollenstede

SHADOW - Kalender

Berechnung: Windenergie Hollenstede 2018-12Schattenrezeptor: IP 16 - Holle 2
Voraussetzungen fiir Berechnung des Schattenwurfs

Referenzjahr fiir Kalender
Die dargestellten Zeiten sind die astronomisch maximal mogliche 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

2018

| Januar | Februar | Mérz | April | Mai | Juni
1] 08:39 14:11 (WEA 17-3) | 08:12 14:39 (WEA 17-1) | 07:17 | 07:06 | 05:59 | 05:12
| 16:23 28  14:39 (WEA 17-3) | 17:12 76  16:29 (WEA 17-2) | 18:04 | 20:00 | 20:52 | 21:39
2] 08:39 14:12 (WEA 17-3) | 08:10 14:40 (WEA 17-1) | 07:15 | 07:03 | 05:57 | 05:12
| 16:24 27  14:39 (WEA 17-3) | 17:13 78  16:31 (WEA 17-2) | 18:06 | 20:01 | 20:54 | 21:40
3108:38 14:13 (WEA 17-3) | 08:08 14:39 (WEA 17-1) | 07:13 | 07:01 | 05:55 | 05:11
| 16:25 27  14:40 (WEA 17-3) | 17:15 80 16:31 (WEA 17-2) | 18:08 | 20:03 | 20:55 | 21:41
4| 08:38 14:14 (WEA 17-3) | 08:07 14:39 (WEA 17-1) | 07:11 | 06:59 | 05:54 | 05:10
| 16:27 29  14:58 (WEA 17-1) | 17:17 81  16:32 (WEA 17-2) | 18:10 | 20:05 | 20:57 | 21:43
5108:38 14:15 (WEA 17-3) | 08:05 14:40 (WEA 17-1) | 07:08 | 06:56 | 05:52 | 05:09
| 16:28 35  15:02 (WEA 17-1) | 17:19 81  16:32 (WEA 17-2) | 18:12 | 20:07 | 20:59 | 21:44
6 | 08:38 14:15 (WEA 17-3) | 08:03 14:41 (WEA 17-1) | 07:06 | 06:54 | 05:50 | 05:08
| 16:29 39  15:04 (WEA 17-1) | 17:21 80 16:33 (WEA 17-2) | 18:14 | 20:08 | 21:00 | 21:45
7 | 08:37 14:17 (WEA 17-3) | 08:02 14:41 (WEA 17-1) | 07:04 | 06:52 | 05:48 | 05:08
| 16:30 41 15:07 (WEA 17-1) | 17:23 80  16:33 (WEA 17-2) | 18:15 | 20:10 | 21:02 | 21:46
8 | 08:37 14:17 (WEA 17-3) | 08:00 14:41 (WEA 17-1) | 07:02 | 06:49 | 05:46 | 05:07
| 16:32 42 15:08 (WEA 17-1) | 17:25 80 16:33 (WEA 17-2) | 18:17 | 20:12 | 21:04 | 21:46
9 | 08:36 14:18 (WEA 17-3) | 07:58 14:42 (WEA 17-1) | 06:59 | 06:47 | 05:44 | 05:07
| 16:33 44 15:10 (WEA 17-1) | 17:27 79  16:33 (WEA 17-2) | 18:19 | 20:14 | 21:05 | 21:47
10 | 08:36 14:20 (WEA 17-3) | 07:56 14:42 (WEA 17-1) | 06:57 | 06:45 | 05:42 | 05:06
| 16:34 45  15:12 (WEA 17-1) | 17:29 78  16:33 (WEA 17-2) | 18:21 | 20:15 | 21:07 | 21:48
11 | 08:35 14:21 (WEA 17-3) | 07:54 14:43 (WEA 17-1) | 06:55 | 06:42 | 05:41 | 05:06
| 16:36 45  15:13 (WEA 17-1) | 17:31 77  16:33 (WEA 17-2) | 18:23 | 20:17 | 21:09 | 21:49
12 | 08:35 14:23 (WEA 17-3) | 07:52 14:44 (WEA 17-1) | 06:52 | 06:40 | 05:39 | 05:05
| 16:37 43 15:14 (WEA 17-1) | 17:32 74  16:33 (WEA 17-2) | 18:24 | 20:19 | 21:10 | 21:50
13 | 08:34 14:25 (WEA 17-3) | 07:51 14:45 (WEA 17-1) | 06:50 | 06:38 | 05:37 | 05:05
| 16:39 42 15:16 (WEA 17-1) | 17:34 71  16:32 (WEA 17-2) | 18:26 | 20:21 | 21:12 | 21:50
14 | 08:33 14:43 (WEA 17-1) | 07:49 14:46 (WEA 17-1) | 06:48 | 06:36 | 05:36 | 05:05
| 16:40 34 15:17 (WEA 17-1) | 17:36 68  16:31 (WEA 17-2) | 18:28 | 20:22 | 21:14 | 21:51
15 | 08:32 14:43 (WEA 17-1) | 07:47 14:47 (WEA 17-1) | 06:45 | 06:33 | 05:34 | 05:05
| 16:42 35 15:18 (WEA 17-1) | 17:38 65  16:31 (WEA 17-2) | 18:30 | 20:24 | 21:15 | 21:52
16 | 08:31 14:42 (WEA 17-1) | 07:45 14:48 (WEA 17-1) | 06:43 | 06:31 | 05:33 | 05:04
| 16:43 37  15:19 (WEA 17-1) | 17:40 59  16:29 (WEA 17-2) | 18:32 | 20:26 | 21:17 | 21:52
17 | 08:31 14:42 (WEA 17-1) | 07:43 14:50 (WEA 17-1) | 06:41 | 06:29 | 05:31 | 05:04
| 16:45 39  15:21 (WEA 17-1) | 17:42 53  16:28 (WEA 17-2) | 18:33 | 20:28 | 21:18 | 21:53
18 | 08:30 14:42 (WEA 17-1) | 07:41 14:51 (WEA 17-1) | 06:38 | 06:27 | 05:29 | 05:04
| 16:47 40  15:22 (WEA 17-1) | 17:44 44  16:24 (WEA 17-2) | 18:35 | 20:29 | 21:20 | 21:53
19 | 08:29 14:42 (WEA 17-1) | 07:39 14:54 (WEA 17-1) | 06:36 | 06:24 | 05:28 | 05:04
| 16:48 41 15:23 (WEA 17-1) | 17:46 27  15:21 (WEA 17-1) | 18:37 | 20:31 | 21:21 | 21:54
20 | 08:28 14:41 (WEA 17-1) | 07:37 14:57 (WEA 17-1) | 06:34 | 06:22 | 05:27 | 05:04
| 16:50 43 15:24 (WEA 17-1) | 17:48 21 15:18 (WEA 17-1) | 18:39 | 20:33 | 21:23 | 21:54
21| 08:26 14:40 (WEA 17-1) | 07:35 15:02 (WEA 17-1) | 06:31 | 06:20 | 05:25 | 05:04
| 16:52 44 15:24 (WEA 17-1) | 17:49 12 15:14 (WEA 17-1) | 18:40 | 20:35 | 21:24 | 21:54
22| 08:25 14:40 (WEA 17-1) | 07:32 | 06:29 | 06:18 | 05:24 | 05:05
| 16:53 46  15:26 (WEA 17-1) | 17:51 | 18:42 | 20:36 | 21:26 | 21:54
23| 08:24 14:41 (WEA 17-1) | 07:30 | 06:27 | 06:16 | 05:22 | 05:05
| 16:55 46  15:27 (WEA 17-1) | 17:53 | 18:44 | 20:38 | 21:27 | 21:55
241 08:23 14:40 (WEA 17-1) | 07:28 | 06:24 | 06:14 | 05:21 | 05:05
| 16:57 47  15:27 (WEA 17-1) | 17:55 | 18:46 | 20:40 | 21:29 | 21:55
25| 08:22 14:40 (WEA 17-1) | 07:26 | 07:22 | 06:12 | 05:20 | 05:05
| 16:59 48  15:28 (WEA 17-1) | 17:57 | 19:47 | 20:42 | 21:30 | 21:55
26 | 08:20 14:39 (WEA 17-1) | 07:24 | 07:20 | 06:10 | 05:19 | 05:06
| 17:01 49  15:28 (WEA 17-1) | 17:59 | 19:49 | 20:43 | 21:32 | 21:55
27 | 08:19 14:40 (WEA 17-1) | 07:22 | 07:17 | 06:07 | 05:18 | 05:06
| 17:02 56  16:20 (WEA 17-2) | 18:01 | 19:51 | 20:45 | 21:33 | 21:55
28 | 08:18 14:39 (WEA 17-1) | 07:20 | 07:15 | 06:05 | 05:16 | 05:07
| 17:04 64  16:23 (WEA 17-2) | 18:03 | 19:53 | 20:47 | 21:34 | 21:55
29 | 08:16 14:39 (WEA 17-1) | | 07:13 | 06:03 | 05:15 | 05:07
| 17:06 68  16:25 (WEA 17-2) | | 19:54 | 20:48 | 21:35 | 21:55
30 | 08:15 14:39 (WEA 17-1) | | 07:10 | 06:01 | 05:14 | 05:08
| 17:08 72 16:27 (WEA 17-2) | | 19:56 | 20:50 | 21:37 | 21:54
31]08:13 14:39 (WEA 17-1) | | 07:08 | | 05:13 |
| 17:10 74 16:28 (WEA 17-2) | | 19:58 | | 21:38 |
Sonnenscheinstunden | 256 | 275 | 366 | 416 | 487 | 502
astr.max.mogl.Beschattung | 1370 | 1364 | | | |

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

Tag im Monat

windPRO 3.0.654 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk
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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)
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Projekt: Beschreibung: Lizenzierter Anwender:

LQ13955.2 Fiirstenau-Hollenstede 18  Windenergie Hollenstede 18 Planungs- ZECH Ingenieurgesellschaft mbH
gesellschaft mbH Hessenweg 38
DE-49809 Lingen (Ems)
Schattenwurf-Untersuchung zum 0049 591 800 1634
Genehmigungsverfahren fiir die Errichtung Thomas Wihard / wihard@zechgmbh.de

Berechnet:

von 4 Windenergieanlagen in Hollenstede 18.12.2018 11:19/3.0.654

SHADOW - Kalender

Berechnung: Windenergie Hollenstede 2018-12Schattenrezeptor: IP 16 - Holle 2
Voraussetzungen fiir Berechnung des Schattenwurfs

Referenzjahr fiir Kalender 2018

Die dargestellten Zeiten sind die astronomisch maximal mogliche 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

| 3uli |August |SeptembefOktober | November | Dezember
1] 05:08 | 05:45 | 06:36 | 07:26 | 07:21 14:12 (WEA 17-1) | 08:14 14:05 (WEA 17-3)
| 21:54 | 21:22 | 20:19 | 19:08 | 17:01 77  16:03 (WEA 17-2) | 16:19 44 14:57 (WEA 17-1)
210509 |05:47 | 06:38 | 07:28 | 07:23 14:12 (WEA 17-1) | 08:15 14:04 (WEA 17-3)
| 21:54 | 21:20 | 20:17 | 19:06 | 16:59 79  16:03 (WEA 17-2) | 16:18 44 14:55 (WEA 17-1)
3]05:10 | 05:48 | 06:40 | 07:30 | 07:25 14:11 (WEA 17-1) | 08:17 14:03 (WEA 17-3)
|21:53 | 21:19 | 20:14 | 19:04 | 16:57 80  16:03 (WEA 17-2) | 16:17 45  14:55 (WEA 17-1)
4]05:11 | 05:50 | 06:41 | 07:32 | 07:27 14:11 (WEA 17-1) | 08:18 14:02 (WEA 17-3)
|21:53 | 21:17 | 20:12 | 19:01 | 16:55 81  16:03 (WEA 17-2) | 16:17 44 14:54 (WEA 17-1)
5] 05:11 | 05:52 | 06:43 | 07:33 | 07:29 14:11 (WEA 17-1) | 08:19 14:02 (WEA 17-3)
|21:53 | 21:15 | 20:10 | 18:59 | 16:53 81  16:03 (WEA 17-2) | 16:16 43 14:53 (WEA 17-1)
6| 05:12 | 05:53 | 06:45 | 07:35 | 07:31 14:10 (WEA 17-1) | 08:21 14:02 (WEA 17-3)
|21:52 | 21:13 | 20:07 | 18:57 | 16:51 81  16:03 (WEA 17-2) | 16:16 41 14:52 (WEA 17-1)
710513 | 05:555 | 06:46 | 07:37 | 07:32 14:10 (WEA 17-1) | 08:22 14:02 (WEA 17-3)
|21:51 | 21:11 | 20:05 | 18:54 | 16:50 81  16:03 (WEA 17-2) | 16:15 39 14:51 (WEA 17-1)
8]05:14 | 05:56 | 06:48 | 07:38 | 07:34 14:10 (WEA 17-1) | 08:23 14:02 (WEA 17-3)
| 21:51 | 21:10 | 20:03 | 18:52 | 16:48 80 16:02 (WEA 17-2) | 16:15 37  14:50 (WEA 17-1)
9| 05:15 | 05:58 | 06:50 | 07:40 | 07:36 14:10 (WEA 17-1) | 08:24 14:02 (WEA 17-3)
| 21:50 | 21:08 | 20:00 | 18:50 | 16:46 80  16:02 (WEA 17-2) | 16:14 31 14:47 (WEA 17-1)
10 | 05:16 | 06:00 | 06:51 | 07:42 | 07:38 14:10 (WEA 17-1) | 08:26 14:01 (WEA 17-3)
| 21:49 | 21:06 | 19:58 | 18:47 | 16:45 78  16:01 (WEA 17-2) | 16:14 27 14:28 (WEA 17-3)
11]05:17 | 06:01 | 06:53 | 07:44 | 07:40 14:11 (WEA 17-1) | 08:27 14:02 (WEA 17-3)
| 21:49 | 21:04 | 19:56 | 18:45 | 16:43 76  16:01 (WEA 17-2) | 16:14 27 14:29 (WEA 17-3)
12 05:18 | 06:03 | 06:55 | 07:45 | 07:42 14:11 (WEA 17-1) | 08:28 14:02 (WEA 17-3)
| 21:48 | 21:02 | 19:53 | 18:43 | 16:41 74  16:00 (WEA 17-2) | 16:14 28 14:30 (WEA 17-3)
13]05:19 | 06:05 | 06:56 | 07:47 | 07:43 14:11 (WEA 17-1) | 08:29 14:03 (WEA 17-3)
|21:47 | 21:00 | 19:51 | 18:41 | 16:40 72 15:59 (WEA 17-2) | 16:14 28 14:31 (WEA 17-3)
14 | 05:20 | 06:06 | 06:58 | 07:49 | 07:45 14:12 (WEA 17-1) | 08:30 14:03 (WEA 17-3)
| 21:46 | 20:58 | 19:49 | 18:38 | 16:38 67  15:57 (WEA 17-2) | 16:14 28 14:31 (WEA 17-3)
15 | 05:22 | 06:08 | 07:00 | 07:51 | 07:47 14:12 (WEA 17-1) | 08:31 14:03 (WEA 17-3)
| 21:45 | 20:56 | 19:46 | 18:36 | 16:37 64  15:56 (WEA 17-2) | 16:14 29 14:32 (WEA 17-3)
16 | 05:23 | 06:10 | 07:01 | 07:52 | 07:49 14:13 (WEA 17-1) | 08:32 14:04 (WEA 17-3)
| 21:44 | 20:54 | 19:44 | 18:34 | 16:35 55  15:53 (WEA 17-2) | 16:14 29  14:33 (WEA 17-3)
171 05:24 | 06:11 | 07:03 | 07:54 | 07:51 14:13 (WEA 17-1) | 08:33 14:03 (WEA 17-3)
| 21:43 | 20:52 | 19:42 | 18:32 | 16:34 49  15:02 (WEA 17-1) | 16:14 29  14:32 (WEA 17-3)
18 05:25 | 06:13 | 07:05 | 07:56 | 07:52 14:13 (WEA 17-1) | 08:33 14:04 (WEA 17-3)
| 21:42 | 20:50 | 19:39 | 18:30 | 16:33 48  15:01 (WEA 17-1) | 16:14 29  14:33 (WEA 17-3)
19| 05:27 | 06:15 | 07:06 | 07:58 | 07:54 14:14 (WEA 17-1) | 08:34 14:04 (WEA 17-3)
|21:41 | 20:48 | 19:37 | 18:27 | 16:31 47  15:01 (WEA 17-1) | 16:14 30  14:34 (WEA 17-3)
20 | 05:28 | 06:16 | 07:08 | 08:00 | 07:56 14:15 (WEA 17-1) | 08:35 14:05 (WEA 17-3)
|21:39 | 20:46 | 19:34 | 18:25 | 16:30 46 15:01 (WEA 17-1) | 16:15 30  14:35 (WEA 17-3)
21| 05:29 | 06:18 | 07:10 | 08:01 | 07:58 14:15 (WEA 17-1) | 08:35 14:05 (WEA 17-3)
| 21:38 | 20:43 | 19:32 | 18:23 | 16:29 46  15:01 (WEA 17-1) | 16:15 30 14:35 (WEA 17-3)
22]105:31 | 06:20 | 07:11 | 08:03 15:30 (WEA 17-1) | 07:59 14:16 (WEA 17-1) | 08:36 14:06 (WEA 17-3)
|21:37 | 20:41  |19:30 [ 18:21 16  15:46 (WEA 17-1) | 16:27 44 15:00 (WEA 17-1) | 16:15 30  14:36 (WEA 17-3)
23]05:32 | 06:21 | 07:13 | 08:05 15:26 (WEA 17-1) | 08:01 14:17 (WEA 17-1) | 08:37 14:06 (WEA 17-3)
| 21:36 | 20:39 | 19:27 | 18:19 23 15:49 (WEA 17-1) | 16:26 43 15:00 (WEA 17-1) | 16:16 30 14:36 (WEA 17-3)
24| 05:33 | 06:23 | 07:15 | 08:07 15:23 (WEA 17-1) | 08:03 14:19 (WEA 17-1) | 08:37 14:07 (WEA 17-3)
|21:3¢ | 20:37 | 19:25 | 18:17 35 16:52 (WEA 17-2) | 16:25 41 15:00 (WEA 17-1) | 16:17 30  14:37 (WEA 17-3)
25 | 05:35 | 06:25 | 07:16 | 08:09 15:21 (WEA 17-1) | 08:04 14:20 (WEA 17-1) | 08:37 14:07 (WEA 17-3)
|21:33 | 20:35 | 19:22 | 18:15 47  16:56 (WEA 17-2) | 16:24 40  15:00 (WEA 17-1) | 16:17 30  14:37 (WEA 17-3)
26| 05:36 | 06:26 | 07:18 | 08:10 15:19 (WEA 17-1) | 08:06 14:20 (WEA 17-1) | 08:38 14:08 (WEA 17-3)
| 21:31 | 20:32 | 19:20 | 18:13 55  16:58 (WEA 17-2) | 16:23 39  14:59 (WEA 17-1) | 16:18 29  14:37 (WEA 17-3)
27105:38 | 06:28 | 07:20 | 08:12 15:17 (WEA 17-1) | 08:07 14:21 (WEA 17-1) | 08:38 14:08 (WEA 17-3)
| 21:30 | 20:30 | 19:18 | 18:11 60  16:59 (WEA 17-2) | 16:22 37  14:58 (WEA 17-1) | 16:18 29  14:37 (WEA 17-3)
28105:39 | 06:30 | 07:21 | 07:14 14:16 (WEA 17-1) | 08:09 14:23 (WEA 17-1) | 08:38 14:08 (WEA 17-3)
| 21:28 | 20:28 | 19:15 | 17:09 65  16:00 (WEA 17-2) | 16:21 35  14:58 (WEA 17-1) | 16:19 29  14:37 (WEA 17-3)
29 | 05:41 | 06:31 | 07:23 | 07:16 14:15 (WEA 17-1) | 08:11 14:23 (WEA 17-1) | 08:38 14:09 (WEA 17-3)
|21:27  |20:226 | 19:13  |17:07 69  16:01 (WEA 17-2) | 16:20 34  14:57 (WEA 17-1) | 16:20 29 14:38 (WEA 17-3)
30 | 05:42 | 06:33 | 07:25 | 07:18 14:14 (WEA 17-1) | 08:12 14:07 (WEA 17-3) | 08:39 14:10 (WEA 17-3)
|21:25  |20:224 | 19:11  |17:05 72 16:02 (WEA 17-2) | 16:19 41 14:57 (WEA 17-1) | 16:21 28 14:38 (WEA 17-3)
31| 05:44 | 06:35 | | 07:20 14:13 (WEA 17-1) | | 08:39 14:10 (WEA 17-3)
| 21:24 | 20:21 | | 17:03 75 16:02 (WEA 17-2) | | 16:22 28 14:38 (WEA 17-3)
Sonnenscheinstunden | 505 | 456 | 382 | 332 | 265 | 241
astr.max.mogl.Beschattung | | | | 517 | 1796 | 1004
Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergegeben (Sommerzeit wie Bezugsjahr):
Tag im Monat Sonnenaufgang  (SS:MM) Zeitpunkt (SS:MM) Schattenanfang (WEA mit erstem Schatten)
Sonnenuntergang (SS:MM) Minuten mit Schatten Zeitpunkt (SS:MM) Schattenende (WEA mit letztem Schatten)
windPRO 3.0.654 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk 18.12.2018 11:43 2.{39/31/3”’](:] PRO .
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Lizenzierter Anwender:

ZECH Ingenieurgesellschaft mbH
Hessenweg 38

DE-49809 Lingen (Ems)

0049 591 800 1634

Thomas Wihard / wihard@zechgmbh.de

Berechnet:

18.12.2018 11:19/3.0.654

Projekt:

LQ13955.2 Fiirstenau-Hollenstede 18

Beschreibung:
Windenergie Hollenstede 18 Planungs-
gesellschaft mbH

Schattenwurf-Untersuchung zum
Genehmigungsverfahren fiir die Errichtung
von 4 Windenergieanlagen in Hollenstede

SHADOW - Kalender

Berechnung: Windenergie Hollenstede 2018-12Schattenrezeptor: IP 17a - Neuenstadt 25/Slidost
Voraussetzungen fiir Berechnung des Schattenwurfs

Referenzjahr fiir Kalender
Die dargestellten Zeiten sind die astronomisch maximal mogliche 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

2018

| Januar | Februar | Marz | April | Mai | Juni

1] 08:39 11:17 (WEA 17-3) | 08:12 09:52 (WEA 17-1) | 07:17 | 07:06 | 05:59 | 05:12

| 16:23 55  13:44 (WEA 17-2) | 17:12 51  10:43 (WEA 17-1) | 18:04 | 20:00 | 20:52 | 21:39

2] 08:39 11:21 (WEA 17-3) | 08:10 09:51 (WEA 17-1) | 07:15 | 07:03 | 05:57 | 05:12

| 16:24 49  13:45 (WEA 17-2) | 17:13 52 10:43 (WEA 17-1) | 18:06 | 20:01 | 20:54 | 21:40

3108:38 12:58 (WEA 17-2) | 08:08 09:51 (WEA 17-1) | 07:13 | 07:01 | 05:55 | 05:11

| 16:25 48  13:46 (WEA 17-2) | 17:15 52 10:43 (WEA 17-1) | 18:08 | 20:03 | 20:55 | 21:41

4| 08:38 12:58 (WEA 17-2) | 08:07 09:51 (WEA 17-1) | 07:11 | 06:59 | 05:54 | 05:10

| 16:27 47  13:45 (WEA 17-2) | 17:17 52 10:43 (WEA 17-1) | 18:10 | 20:05 | 20:57 | 21:43

5108:38 12:59 (WEA 17-2) | 08:05 09:51 (WEA 17-1) | 07:08 | 06:56 | 05:52 | 05:09

| 16:28 47  13:46 (WEA 17-2) | 17:19 51  10:42 (WEA 17-1) | 18:12 | 20:07 | 20:59 | 21:44

6 | 08:38 10:05 (WEA 17-1) | 08:03 09:52 (WEA 17-1) | 07:06 | 06:54 | 05:50 | 05:08

| 16:29 54  13:46 (WEA 17-2) | 17:21 51  10:43 (WEA 17-1) | 18:14 | 20:08 | 21:00 | 21:45

7 | 08:37 10:03 (WEA 17-1) | 08:02 09:52 (WEA 17-1) | 07:04 | 06:52 | 05:48 | 05:08

| 16:30 60  13:47 (WEA 17-2) | 17:23 51  10:43 (WEA 17-1) | 18:15 | 20:10 | 21:02 | 21:46

8| 08:37 10:01 (WEA 17-1) | 08:00 09:53 (WEA 17-1) | 07:02 | 06:49 | 05:46 | 05:07

| 16:32 63  13:46 (WEA 17-2) | 17:25 49  10:42 (WEA 17-1) | 18:17 | 20:12 | 21:04 | 21:46

9 | 08:36 10:01 (WEA 17-1) | 07:58 09:53 (WEA 17-1) | 06:59 | 06:47 | 05:44 | 05:07

| 16:33 65  13:47 (WEA 17-2) | 17:27 49  10:42 (WEA 17-1) | 18:19 | 20:14 | 21:05 | 21:47

10 | 08:36 09:59 (WEA 17-1) | 07:56 09:53 (WEA 17-1) | 06:57 | 06:45 | 05:43 | 05:06

| 16:34 68  13:47 (WEA 17-2) | 17:29 49  10:42 (WEA 17-1) | 18:21 | 20:15 | 21:07 | 21:48

11 | 08:35 09:58 (WEA 17-1) | 07:54 09:54 (WEA 17-1) | 06:55 | 06:42 | 05:41 | 05:06

| 16:36 70  13:47 (WEA 17-2) | 17:31 47  10:41 (WEA 17-1) | 18:23 | 20:17 | 21:09 | 21:49

12 | 08:35 09:57 (WEA 17-1) | 07:53 09:55 (WEA 17-1) | 06:52 | 06:40 | 05:39 | 05:05

| 16:37 71 13:47 (WEA 17-2) | 17:32 45  10:40 (WEA 17-1) | 18:24 | 20:19 | 21:10 | 21:50

13 | 08:34 09:57 (WEA 17-1) | 07:51 09:55 (WEA 17-1) | 06:50 | 06:38 | 05:37 | 05:05

| 16:39 72 13:47 (WEA 17-2) | 17:34 44 10:39 (WEA 17-1) | 18:26 | 20:21 | 21:12 | 21:50

14 | 08:33 09:56 (WEA 17-1) | 07:49 09:56 (WEA 17-1) | 06:48 | 06:36 | 05:36 | 05:05

| 16:40 74 13:47 (WEA 17-2) | 17:36 42 10:38 (WEA 17-1) | 18:28 | 20:22 | 21:14 | 21:51

15 | 08:32 09:55 (WEA 17-1) | 07:47 09:57 (WEA 17-1) | 06:46 | 06:33 | 05:34 | 05:05

| 16:42 75  13:47 (WEA 17-2) | 17:38 40 10:37 (WEA 17-1) | 18:30 | 20:24 | 21:15 | 21:52

16 | 08:32 09:55 (WEA 17-1) | 07:45 09:58 (WEA 17-1) | 06:43 | 06:31 | 05:33 | 05:04

| 16:43 76  13:47 (WEA 17-2) | 17:40 38  10:36 (WEA 17-1) | 18:32 | 20:26 | 21:17 | 21:52

17 | 08:31 09:54 (WEA 17-1) | 07:43 10:00 (WEA 17-1) | 06:41 | 06:29 | 05:31 | 05:04

| 16:45 76  13:46 (WEA 17-2) | 17:42 34  10:34 (WEA 17-1) | 18:33 | 20:28 | 21:18 | 21:53

18 | 08:30 09:54 (WEA 17-1) | 07:41 10:01 (WEA 17-1) | 06:39 | 06:27 | 05:29 | 05:04

| 16:47 76  13:46 (WEA 17-2) | 17:44 31 10:32 (WEA 17-1) | 18:35 | 20:29 | 21:20 | 21:53

19 | 08:29 09:54 (WEA 17-1) | 07:39 10:03 (WEA 17-1) | 06:36 | 06:25 | 05:28 | 05:04

| 16:48 76  13:46 (WEA 17-2) | 17:46 26 10:29 (WEA 17-1) | 18:37 | 20:31 | 21:21 | 21:54

20 | 08:28 09:54 (WEA 17-1) | 07:37 10:06 (WEA 17-1) | 06:34 | 06:22 | 05:27 | 05:04

| 16:50 76  13:46 (WEA 17-2) | 17:48 20  10:26 (WEA 17-1) | 18:39 | 20:33 | 21:23 | 21:54

21| 08:26 09:53 (WEA 17-1) | 07:35 10:10 (WEA 17-1) | 06:31 | 06:20 | 05:25 | 05:04

| 16:52 74 13:44 (WEA 17-2) | 17:50 12 10:22 (WEA 17-1) | 18:40 | 20:35 | 21:24 | 21:54

22| 08:25 09:53 (WEA 17-1) | 07:33 | 06:29 | 06:18 | 05:24 | 05:05

| 16:53 73 13:44 (WEA 17-2) | 17:51 | 18:42 | 20:36 | 21:26 | 21:54

23| 08:24 09:53 (WEA 17-1) | 07:30 | 06:27 | 06:16 | 05:22 | 05:05

| 16:55 72 13:43 (WEA 17-2) | 17:53 | 18:44 | 20:38 | 21:27 | 21:55

241 08:23 09:52 (WEA 17-1) | 07:28 | 06:24 | 06:14 | 05:21 | 05:05

| 16:57 70  13:41 (WEA 17-2) | 17:55 | 18:46 | 20:40 | 21:29 | 21:55

25| 08:22 09:52 (WEA 17-1) | 07:26 | 07:22 | 06:12 | 05:20 | 05:05

| 16:59 66  13:39 (WEA 17-2) | 17:57 | 19:47 | 20:42 | 21:30 | 21:55

26 | 08:20 09:51 (WEA 17-1) | 07:24 | 07:20 | 06:10 | 05:19 | 05:06

| 17:01 61  13:36 (WEA 17-2) | 17:59 | 19:49 | 20:43 | 21:32 | 21:55

27 | 08:19 09:52 (WEA 17-1) | 07:22 | 07:17 | 06:07 | 05:18 | 05:06

| 17:02 48  10:40 (WEA 17-1) | 18:01 | 19:51 | 20:45 | 21:33 | 21:55

28 | 08:18 09:51 (WEA 17-1) | 07:20 | 07:15 | 06:05 | 05:16 | 05:07

| 17:04 49  10:40 (WEA 17-1) | 18:03 | 19:53 | 20:47 | 21:34 | 21:55

29 | 08:16 09:52 (WEA 17-1) | | 07:13 | 06:03 | 05:15 | 05:07

| 17:06 50 10:42 (WEA 17-1) | | 19:54 | 20:49 | 21:36 | 21:55

30 | 08:15 09:51 (WEA 17-1) | | 07:10 | 06:01 | 05:14 | 05:08

| 17:08 51  10:42 (WEA 17-1) | | 19:56 | 20:50 | 21:37 | 21:54
31]08:13 09:51 (WEA 17-1) | | 07:08 | | 05:13 |
| 17:10 51  10:42 (WEA 17-1) | | 19:58 | | 21:38 |

Sonnenscheinstunden | 256 | 275 | 366 | 416 | 487 | 502
astr.max.mogl.Beschattung | 1963 | 886 | | | |

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

Tag im Monat Sonnenaufgang  (SS:MM)

Sonnenuntergang (SS:MM)

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

(WEA mit erstem Schatten)

Minuten mit Schatten (WEA mit letztem Schatten)

18.12.2018 11:43 m0/31/3ind PRO .
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Projekt: Beschreibung: Lizenzierter Anwender:

LQ13955.2 Fiirstenau-Hollenstede 18  Windenergie Hollenstede 18 Planungs- ZECH Ingenieurgesellschaft mbH
gesellschaft mbH Hessenweg 38
DE-49809 Lingen (Ems)
Schattenwurf-Untersuchung zum 0049 591 800 1634
Genehmigungsverfahren fiir die Errichtung Thomas Wihard / wihard@zechgmbh.de

Berechnet:

von 4 Windenergieanlagen in Hollenstede 18.12.2018 11:19/3.0.654

SHADOW - Kalender

Berechnung: Windenergie Hollenstede 2018-12Schattenrezeptor: IP 17a - Neuenstadt 25/Slidost
Voraussetzungen fiir Berechnung des Schattenwurfs

Referenzjahr fiir Kalender 2018

Die dargestellten Zeiten sind die astronomisch maximal mogliche 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

| 3uli |August |SeptembefOktober | November | Dezember

1] 05:08 | 05:45 | 06:36 | 07:26 | 07:21 09:23 (WEA 17-1) | 08:14 09:39 (WEA 17-1)

| 21:54 | 21:22 | 20:19 | 19:08 | 17:01 48  10:11 (WEA 17-1) | 16:19 72 13:29 (WEA 17-2)

210509 |05:47 | 06:38 | 07:28 | 07:23 09:23 (WEA 17-1) | 08:15 09:40 (WEA 17-1)

| 21:54 | 21:20 | 20:17 | 19:06 | 16:59 48  10:11 (WEA 17-1) | 16:18 70  13:29 (WEA 17-2)

3]05:10 | 05:49 | 06:40 | 07:30 | 07:25 09:23 (WEA 17-1) | 08:17 09:42 (WEA 17-1)

| 21:53 | 21:19 | 20:14 | 19:04 | 16:57 49  10:12 (WEA 17-1) | 16:17 68  13:30 (WEA 17-2)

4 05:11 | 05:50 | 06:41 | 07:32 | 07:27 09:22 (WEA 17-1) | 08:18 09:44 (WEA 17-1)

|21:53 | 21:17 | 20:12 | 19:01 | 16:55 50  10:12 (WEA 17-1) | 16:17 64  13:30 (WEA 17-2)

5] 05:11 | 05:52 | 06:43 | 07:33 | 07:29 09:22 (WEA 17-1) | 08:19 09:46 (WEA 17-1)

|21:53 | 21:15 | 20:10 | 18:59 | 16:53 51  10:13 (WEA 17-1) | 16:16 64  13:32 (WEA 17-2)

6| 05:12 | 05:53 | 06:45 | 07:35 | 07:31 09:22 (WEA 17-1) | 08:21 09:48 (WEA 17-1)

| 21:52 | 21:13 | 20:07 | 18:57 | 16:52 51  10:13 (WEA 17-1) | 16:16 60  13:32 (WEA 17-2)

710513 | 05:555 | 06:46 | 07:37 | 07:32 09:22 (WEA 17-1) | 08:22 09:51 (WEA 17-1)

|21:51 | 21:11 | 20:05 | 18:54 | 16:50 51  10:13 (WEA 17-1) | 16:15 55  13:33 (WEA 17-2)

8]05:14 | 05:57 | 06:48 | 07:39 | 07:34 09:22 (WEA 17-1) | 08:23 12:46 (WEA 17-2)

|21:51 | 21:10 | 20:03 | 18:52 | 16:48 51  10:13 (WEA 17-1) | 16:15 47 13:33 (WEA 17-2)

9| 05:15 | 05:58 | 06:50 | 07:40 | 07:36 09:22 (WEA 17-1) | 08:25 12:46 (WEA 17-2)

| 21:50 | 21:08 | 20:00 | 18:50 | 16:46 51  10:13 (WEA 17-1) | 16:14 47 13:33 (WEA 17-2)

10 | 05:16 | 06:00 | 06:51 | 07:42 | 07:38 09:22 (WEA 17-1) | 08:26 12:47 (WEA 17-2)

| 21:49 | 21:06 | 19:58 | 18:47 | 16:45 51  10:13 (WEA 17-1) | 16:14 48 13:35 (WEA 17-2)

11 | 05:17 | 06:01 | 06:53 | 07:44 | 07:40 09:22 (WEA 17-1) | 08:27 12:47 (WEA 17-2)

| 21:49 | 21:04 | 19:56 | 18:45 | 16:43 52 10:14 (WEA 17-1) | 16:14 48 13:35 (WEA 17-2)

12 05:18 | 06:03 | 06:55 | 07:45 | 07:42 09:23 (WEA 17-1) | 08:28 11:08 (WEA 17-3)

| 21:48 | 21:02 | 19:53 | 18:43 | 16:41 51  10:14 (WEA 17-1) | 16:14 55  13:35 (WEA 17-2)

13]05:19 | 06:05 | 06:56 | 07:47 | 07:43 09:23 (WEA 17-1) | 08:29 11:07 (WEA 17-3)

|21:47 | 21:00 | 19:51 | 18:41 | 16:40 50  10:13 (WEA 17-1) | 16:14 58  13:36 (WEA 17-2)

14 | 05:20 | 06:06 | 06:58 | 07:49 | 07:45 09:24 (WEA 17-1) | 08:30 11:07 (WEA 17-3)

| 21:46 | 20:58 | 19:49 | 18:38 | 16:38 49  10:13 (WEA 17-1) | 16:14 59  13:36 (WEA 17-2)

15 | 05:22 | 06:08 | 07:00 | 07:51 | 07:47 09:24 (WEA 17-1) | 08:31 11:06 (WEA 17-3)

| 21:45 | 20:56 | 19:46 | 18:36 | 16:37 49  10:13 (WEA 17-1) | 16:14 63  13:37 (WEA 17-2)

16 | 05:23 | 06:10 | 07:01 | 07:53 | 07:49 09:25 (WEA 17-1) | 08:32 11:06 (WEA 17-3)

| 21:44 | 20:54 | 19:44 | 18:34 | 16:35 48  10:13 (WEA 17-1) | 16:14 63  13:37 (WEA 17-2)

171 05:24 | 06:11 | 07:03 | 07:54 | 07:51 09:25 (WEA 17-1) | 08:33 11:07 (WEA 17-3)

| 21:43 | 20:52 | 19:42 | 18:32 | 16:34 61  13:10 (WEA 17-2) | 16:14 63  13:38 (WEA 17-2)

18 05:25 | 06:13 | 07:05 | 07:56 | 07:52 09:26 (WEA 17-1) | 08:33 11:06 (WEA 17-3)

| 21:42 | 20:50 | 19:39 | 18:30 | 16:33 66  13:13 (WEA 17-2) | 16:14 65  13:38 (WEA 17-2)

19 | 05:27 | 06:15 | 07:06 | 07:58 | 07:54 09:26 (WEA 17-1) | 08:34 11:07 (WEA 17-3)

|21:41 | 20:48 | 19:37 | 18:27 | 16:31 70  13:15 (WEA 17-2) | 16:14 65  13:39 (WEA 17-2)

20 | 05:28 | 06:16 | 07:08 | 08:00 | 07:56 09:27 (WEA 17-1) | 08:35 11:07 (WEA 17-3)

|21:39 | 20:46 | 19:34 | 18:25 | 16:30 72 13:17 (WEA 17-2) | 16:15 65  13:39 (WEA 17-2)

21| 05:29 | 06:18 | 07:10 | 08:01 | 07:58 09:28 (WEA 17-1) | 08:35 11:07 (WEA 17-3)

| 21:38 | 20:43 | 19:32 | 18:23 | 16:29 73 13:19 (WEA 17-2) | 16:15 65  13:39 (WEA 17-2)

22]105:31 | 06:20 | 07:11 | 08:03 10:39 (WEA 17-1) | 07:59 09:29 (WEA 17-1) | 08:36 11:08 (WEA 17-3)

|21:37 | 20:41  |19:30  [18:21 15  10:54 (WEA 17-1) | 16:27 74 13:20 (WEA 17-2) | 16:16 65  13:40 (WEA 17-2)

23]05:32 | 06:21 | 07:13 | 08:05 10:35 (WEA 17-1) | 08:01 09:30 (WEA 17-1) | 08:37 11:08 (WEA 17-3)

| 21:36 | 20:39 | 19:27 | 18:19 23 10:58 (WEA 17-1) | 16:26 76  13:22 (WEA 17-2) | 16:16 65  13:40 (WEA 17-2)

24| 05:33 | 06:23 | 07:15 | 08:07 10:33 (WEA 17-1) | 08:03 09:31 (WEA 17-1) | 08:37 11:09 (WEA 17-3)

|21:3¢ | 20:37 | 19:25 | 18:17 27  11:00 (WEA 17-1) | 16:25 76  13:23 (WEA 17-2) | 16:17 65  13:41 (WEA 17-2)

25 | 05:35 | 06:25 | 07:16 | 08:09 10:31 (WEA 17-1) | 08:04 09:32 (WEA 17-1) | 08:37 11:09 (WEA 17-3)

|21:33  |20:35 | 19:23 | 18:15 32 11:03 (WEA 17-1) | 16:24 76  13:24 (WEA 17-2) | 16:17 66  13:42 (WEA 17-2)

26| 05:36 | 06:26 | 07:18 | 08:10 10:29 (WEA 17-1) | 08:06 09:32 (WEA 17-1) | 08:38 11:10 (WEA 17-3)

| 21:31 | 20:33 | 19:20 | 18:13 35  11:04 (WEA 17-1) | 16:23 76  13:24 (WEA 17-2) | 16:18 65  13:42 (WEA 17-2)

27105:38 | 06:28 | 07:20 | 08:12 10:28 (WEA 17-1) | 08:08 09:34 (WEA 17-1) | 08:38 11:10 (WEA 17-3)

| 21:30 | 20:30 | 19:18 | 18:11 38 11:06 (WEA 17-1) | 16:22 76  13:26 (WEA 17-2) | 16:19 65  13:42 (WEA 17-2)

28105:39 | 06:30 | 07:21 | 07:14 09:26 (WEA 17-1) | 08:09 09:35 (WEA 17-1) | 08:38 11:11 (WEA 17-3)

| 21:28 | 20:28 | 19:15 | 17:09 41 10:07 (WEA 17-1) | 16:21 76  13:27 (WEA 17-2) | 16:19 63  13:42 (WEA 17-2)

29 | 05:41 | 06:31 | 07:23 | 07:16 09:26 (WEA 17-1) | 08:11 09:37 (WEA 17-1) | 08:38 11:12 (WEA 17-3)

|21:27  |20:226 | 19:13 | 17:07 42  10:08 (WEA 17-1) | 16:20 74 13:28 (WEA 17-2) | 16:20 63  13:43 (WEA 17-2)

30 | 05:42 | 06:33 | 07:25 | 07:18 09:25 (WEA 17-1) | 08:12 09:38 (WEA 17-1) | 08:39 11:13 (WEA 17-3)

|21:25  |20:224 | 19:11 | 17:05 44  10:09 (WEA 17-1) | 16:19 72 13:28 (WEA 17-2) | 16:21 61  13:43 (WEA 17-2)

31| 05:44 | 06:35 | | 07:20 09:24 (WEA 17-1) | | 08:39 11:15 (WEA 17-3)

| 21:24 | 20:21 | | 17:03 46  10:10 (WEA 17-1) | | 16:22 59  13:44 (WEA 17-2)

Sonnenscheinstunden | 505 | 456 | 382 | 332 | 265 | 241
astr.max.mogl.Beschattung | | | | 343 | 1818 | 1901
Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergegeben (Sommerzeit wie Bezugsjahr):
Tag im Monat Sonnenaufgang  (SS:MM) Zeitpunkt (SS:MM) Schattenanfang (WEA mit erstem Schatten)
Sonnenuntergang (SS:MM) Minuten mit Schatten Zeitpunkt (SS:MM) Schattenende (WEA mit letztem Schatten)
windPRO 3.0.654 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk 18.12.2018 11:43 P 1 /31/g|nd PRO .
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Lizenzierter Anwender:

ZECH Ingenieurgesellschaft mbH
Hessenweg 38

DE-49809 Lingen (Ems)

0049 591 800 1634

Thomas Wihard / wihard@zechgmbh.de

Berechnet:

18.12.2018 11:19/3.0.654

Projekt:

LQ13955.2 Fiirstenau-Hollenstede 18

Beschreibung:
Windenergie Hollenstede 18 Planungs-
gesellschaft mbH

Schattenwurf-Untersuchung zum
Genehmigungsverfahren fiir die Errichtung
von 4 Windenergieanlagen in Hollenstede

SHADOW - Kalender

Berechnung: Windenergie Hollenstede 2018-12Schattenrezeptor: IP 17b - Neuenstadt 25/Stidwest
Voraussetzungen fiir Berechnung des Schattenwurfs

Referenzjahr fiir Kalender
Die dargestellten Zeiten sind die astronomisch maximal mogliche 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

2018

| Januar | Februar | Marz | April | Mai | Juni

1] 08:39 11:14 (WEA 17-3) | 08:12 09:50 (WEA 17-1) | 07:17 | 07:06 | 05:59 | 05:12

| 16:23 58  13:42 (WEA 17-2) | 17:12 50 10:40 (WEA 17-1) | 18:04 | 20:00 | 20:52 | 21:39

2] 08:39 11:16 (WEA 17-3) | 08:10 09:49 (WEA 17-1) | 07:15 | 07:03 | 05:57 | 05:12

| 16:24 55  13:43 (WEA 17-2) | 17:13 51  10:40 (WEA 17-1) | 18:06 | 20:01 | 20:54 | 21:40

3108:38 12:55 (WEA 17-2) | 08:08 09:49 (WEA 17-1) | 07:13 | 07:01 | 05:55 | 05:11

| 16:25 49  13:44 (WEA 17-2) | 17:15 51  10:40 (WEA 17-1) | 18:08 | 20:03 | 20:55 | 21:41

4| 08:38 12:55 (WEA 17-2) | 08:07 09:49 (WEA 17-1) | 07:11 | 06:59 | 05:54 | 05:10

| 16:27 48  13:43 (WEA 17-2) | 17:17 51  10:40 (WEA 17-1) | 18:10 | 20:05 | 20:57 | 21:43

5108:38 12:56 (WEA 17-2) | 08:05 09:49 (WEA 17-1) | 07:08 | 06:56 | 05:52 | 05:09

| 16:28 48  13:44 (WEA 17-2) | 17:19 51  10:40 (WEA 17-1) | 18:12 | 20:07 | 20:59 | 21:44

6 | 08:38 12:56 (WEA 17-2) | 08:03 09:50 (WEA 17-1) | 07:06 | 06:54 | 05:50 | 05:08

| 16:29 48  13:44 (WEA 17-2) | 17:21 51  10:41 (WEA 17-1) | 18:14 | 20:08 | 21:00 | 21:45

7 | 08:37 12:58 (WEA 17-2) | 08:02 09:50 (WEA 17-1) | 07:04 | 06:52 | 05:48 | 05:08

| 16:30 47  13:45 (WEA 17-2) | 17:23 51  10:41 (WEA 17-1) | 18:15 | 20:10 | 21:02 | 21:46

8| 08:37 10:02 (WEA 17-1) | 08:00 09:50 (WEA 17-1) | 07:02 | 06:49 | 05:46 | 05:07

| 16:32 56  13:44 (WEA 17-2) | 17:25 50 10:40 (WEA 17-1) | 18:17 | 20:12 | 21:04 | 21:46

9 | 08:36 10:01 (WEA 17-1) | 07:58 09:51 (WEA 17-1) | 06:59 | 06:47 | 05:44 | 05:07

| 16:33 60  13:45 (WEA 17-2) | 17:27 49  10:40 (WEA 17-1) | 18:19 | 20:14 | 21:05 | 21:47

10 | 08:36 09:59 (WEA 17-1) | 07:56 09:51 (WEA 17-1) | 06:57 | 06:45 | 05:43 | 05:06

| 16:34 64  13:45 (WEA 17-2) | 17:29 48  10:39 (WEA 17-1) | 18:21 | 20:15 | 21:07 | 21:48

11 | 08:35 09:58 (WEA 17-1) | 07:54 09:52 (WEA 17-1) | 06:55 | 06:42 | 05:41 | 05:06

| 16:36 66  13:45 (WEA 17-2) | 17:31 47  10:39 (WEA 17-1) | 18:23 | 20:17 | 21:09 | 21:49

12 | 08:35 09:57 (WEA 17-1) | 07:53 09:52 (WEA 17-1) | 06:52 | 06:40 | 05:39 | 05:05

| 16:37 68  13:45 (WEA 17-2) | 17:32 46  10:38 (WEA 17-1) | 18:24 | 20:19 | 21:10 | 21:50

13 | 08:34 09:56 (WEA 17-1) | 07:51 09:53 (WEA 17-1) | 06:50 | 06:38 | 05:37 | 05:05

| 16:39 70  13:45 (WEA 17-2) | 17:34 44 10:37 (WEA 17-1) | 18:26 | 20:21 | 21:12 | 21:50

14 | 08:33 09:55 (WEA 17-1) | 07:49 09:54 (WEA 17-1) | 06:48 | 06:36 | 05:36 | 05:05

| 16:40 71 13:45 (WEA 17-2) | 17:36 43 10:37 (WEA 17-1) | 18:28 | 20:22 | 21:14 | 21:51

15 | 08:32 09:54 (WEA 17-1) | 07:47 09:55 (WEA 17-1) | 06:46 | 06:33 | 05:34 | 05:05

| 16:42 73 13:45 (WEA 17-2) | 17:38 41 10:36 (WEA 17-1) | 18:30 | 20:24 | 21:15 | 21:52

16 | 08:32 09:53 (WEA 17-1) | 07:45 09:56 (WEA 17-1) | 06:43 | 06:31 | 05:33 | 05:04

| 16:43 74 13:45 (WEA 17-2) | 17:40 38  10:34 (WEA 17-1) | 18:32 | 20:26 | 21:17 | 21:52

17 | 08:31 09:53 (WEA 17-1) | 07:43 09:57 (WEA 17-1) | 06:41 | 06:29 | 05:31 | 05:04

| 16:45 74 13:44 (WEA 17-2) | 17:42 36 10:33 (WEA 17-1) | 18:33 | 20:28 | 21:18 | 21:53

18 | 08:30 09:53 (WEA 17-1) | 07:41 09:58 (WEA 17-1) | 06:39 | 06:27 | 05:29 | 05:04

| 16:47 74 13:44 (WEA 17-2) | 17:44 32 10:30 (WEA 17-1) | 18:35 | 20:29 | 21:20 | 21:53

19 | 08:29 09:52 (WEA 17-1) | 07:39 10:00 (WEA 17-1) | 06:36 | 06:25 | 05:28 | 05:04

| 16:48 75 13:44 (WEA 17-2) | 17:46 28  10:28 (WEA 17-1) | 18:37 | 20:31 | 21:21 | 21:54

20 | 08:28 09:52 (WEA 17-1) | 07:37 10:02 (WEA 17-1) | 06:34 | 06:22 | 05:27 | 05:04

| 16:50 75 13:44 (WEA 17-2) | 17:48 24 10:26 (WEA 17-1) | 18:39 | 20:33 | 21:23 | 21:54

21| 08:26 09:51 (WEA 17-1) | 07:35 10:06 (WEA 17-1) | 06:31 | 06:20 | 05:25 | 05:04

| 16:52 74 13:42 (WEA 17-2) | 17:50 16 10:22 (WEA 17-1) | 18:40 | 20:35 | 21:24 | 21:54

22| 08:25 09:51 (WEA 17-1) | 07:33 | 06:29 | 06:18 | 05:24 | 05:05

| 16:53 73 13:42 (WEA 17-2) | 17:51 | 18:42 | 20:36 | 21:26 | 21:54

23| 08:24 09:51 (WEA 17-1) | 07:30 | 06:27 | 06:16 | 05:22 | 05:05

| 16:55 72 13:41 (WEA 17-2) | 17:53 | 18:44 | 20:38 | 21:27 | 21:55

241 08:23 09:50 (WEA 17-1) | 07:28 | 06:24 | 06:14 | 05:21 | 05:05

| 16:57 69  13:39 (WEA 17-2) | 17:55 | 18:46 | 20:40 | 21:29 | 21:55

25| 08:22 09:50 (WEA 17-1) | 07:26 | 07:22 | 06:12 | 05:20 | 05:05

| 16:59 65  13:37 (WEA 17-2) | 17:57 | 19:47 | 20:42 | 21:30 | 21:55

26 | 08:20 09:50 (WEA 17-1) | 07:24 | 07:20 | 06:10 | 05:19 | 05:06

| 17:01 59  13:34 (WEA 17-2) | 17:59 | 19:49 | 20:43 | 21:32 | 21:55

27 | 08:19 09:50 (WEA 17-1) | 07:22 | 07:17 | 06:07 | 05:18 | 05:06

| 17:02 47  10:37 (WEA 17-1) | 18:01 | 19:51 | 20:45 | 21:33 | 21:55

28 | 08:18 09:49 (WEA 17-1) | 07:20 | 07:15 | 06:05 | 05:16 | 05:07

| 17:04 49  10:38 (WEA 17-1) | 18:03 | 19:53 | 20:47 | 21:34 | 21:55

29 | 08:16 09:50 (WEA 17-1) | | 07:13 | 06:03 | 05:15 | 05:07

| 17:06 49  10:39 (WEA 17-1) | | 19:54 | 20:49 | 21:36 | 21:55

30 | 08:15 09:49 (WEA 17-1) | | 07:10 | 06:01 | 05:14 | 05:08

| 17:08 50 10:39 (WEA 17-1) | | 19:56 | 20:50 | 21:37 | 21:54
31]08:13 09:49 (WEA 17-1) | | 07:08 | | 05:13 |
| 17:10 50 10:39 (WEA 17-1) | | 19:58 | | 21:38 |

Sonnenscheinstunden | 256 | 275 | 366 | 416 | 487 | 502
astr.max.mogl.Beschattung | 1910 | 898 | | | |

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

Tag im Monat Sonnenaufgang  (SS:MM)

Sonnenuntergang (SS:MM)

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

(WEA mit erstem Schatten)

Minuten mit Schatten (WEA mit letztem Schatten)

18.12.2018 11:43 [,342/31/gind PRO .
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Projekt: Beschreibung: Lizenzierter Anwender:

LQ13955.2 Fiirstenau-Hollenstede 18  Windenergie Hollenstede 18 Planungs- ZECH Ingenieurgesellschaft mbH
gesellschaft mbH Hessenweg 38
DE-49809 Lingen (Ems)
Schattenwurf-Untersuchung zum 0049 591 800 1634
Genehmigungsverfahren fiir die Errichtung Thomas Wihard / wihard@zechgmbh.de

Berechnet:

von 4 Windenergieanlagen in Hollenstede 18.12.2018 11:19/3.0.654

SHADOW - Kalender

Berechnung: Windenergie Hollenstede 2018-12Schattenrezeptor: IP 17b - Neuenstadt 25/Stidwest
Voraussetzungen fiir Berechnung des Schattenwurfs

Referenzjahr fiir Kalender 2018

Die dargestellten Zeiten sind die astronomisch maximal mogliche 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

| 3uli |August |SeptembefOktober | November | Dezember

1] 05:08 | 05:45 | 06:36 | 07:26 | 07:21 09:21 (WEA 17-1) | 08:14 09:39 (WEA 17-1)

| 21:54 | 21:22 | 20:19 | 19:08 | 17:01 48  10:09 (WEA 17-1) | 16:19 68  13:27 (WEA 17-2)

210509 |05:47 | 06:38 | 07:28 | 07:23 09:21 (WEA 17-1) | 08:15 09:40 (WEA 17-1)

| 21:54 | 21:20 | 20:17 | 19:06 | 16:59 48  10:09 (WEA 17-1) | 16:18 66  13:27 (WEA 17-2)

3]05:10 | 05:49 | 06:40 | 07:30 | 07:25 09:20 (WEA 17-1) | 08:17 09:42 (WEA 17-1)

| 21:53 | 21:19 | 20:14 | 19:04 | 16:57 50 10:10 (WEA 17-1) | 16:17 63  13:28 (WEA 17-2)

4 05:11 | 05:50 | 06:41 | 07:32 | 07:27 09:20 (WEA 17-1) | 08:18 09:44 (WEA 17-1)

|21:53 | 21:17 | 20:12 | 19:01 | 16:55 50  10:10 (WEA 17-1) | 16:17 60  13:28 (WEA 17-2)

5] 05:11 | 05:52 | 06:43 | 07:33 | 07:29 09:20 (WEA 17-1) | 08:19 09:47 (WEA 17-1)

|21:53 | 21:15 | 20:10 | 18:59 | 16:53 50  10:10 (WEA 17-1) | 16:16 56  13:29 (WEA 17-2)

6| 05:12 | 05:53 | 06:45 | 07:35 | 07:31 09:20 (WEA 17-1) | 08:21 12:43 (WEA 17-2)

| 21:52 | 21:13 | 20:07 | 18:57 | 16:52 50 10:10 (WEA 17-1) | 16:16 47 13:30 (WEA 17-2)

710513 | 05:555 | 06:46 | 07:37 | 07:32 09:20 (WEA 17-1) | 08:22 12:43 (WEA 17-2)

|21:51 | 21:11 | 20:05 | 18:54 | 16:50 51  10:11 (WEA 17-1) | 16:15 48 13:31 (WEA 17-2)

8]05:14 | 05:57 | 06:48 | 07:39 | 07:34 09:20 (WEA 17-1) | 08:23 12:43 (WEA 17-2)

|21:51 | 21:10 | 20:03 | 18:52 | 16:48 51  10:11 (WEA 17-1) | 16:15 48 13:31 (WEA 17-2)

9| 05:15 | 05:58 | 06:50 | 07:40 | 07:36 09:20 (WEA 17-1) | 08:25 12:43 (WEA 17-2)

| 21:50 | 21:08 | 20:00 | 18:50 | 16:46 51  10:11 (WEA 17-1) | 16:14 48 13:31 (WEA 17-2)

10 | 05:16 | 06:00 | 06:51 | 07:42 | 07:38 09:20 (WEA 17-1) | 08:26 12:45 (WEA 17-2)

| 21:49 | 21:06 | 19:58 | 18:47 | 16:45 51  10:11 (WEA 17-1) | 16:14 48  13:33 (WEA 17-2)

11 | 05:17 | 06:01 | 06:53 | 07:44 | 07:40 09:20 (WEA 17-1) | 08:27 11:07 (WEA 17-3)

| 21:49 | 21:04 | 19:56 | 18:45 | 16:43 51  10:11 (WEA 17-1) | 16:14 54 13:33 (WEA 17-2)

12 05:18 | 06:03 | 06:55 | 07:45 | 07:42 09:21 (WEA 17-1) | 08:28 11:05 (WEA 17-3)

| 21:48 | 21:02 | 19:53 | 18:43 | 16:41 50  10:11 (WEA 17-1) | 16:14 58  13:33 (WEA 17-2)

13]05:19 | 06:05 | 06:56 | 07:47 | 07:43 09:21 (WEA 17-1) | 08:29 11:04 (WEA 17-3)

|21:47 | 21:00 | 19:51 | 18:41 | 16:40 50  10:11 (WEA 17-1) | 16:14 61  13:34 (WEA 17-2)

14 | 05:20 | 06:06 | 06:58 | 07:49 | 07:45 09:22 (WEA 17-1) | 08:30 11:04 (WEA 17-3)

| 21:46 | 20:58 | 19:49 | 18:38 | 16:38 49  10:11 (WEA 17-1) | 16:14 62  13:34 (WEA 17-2)

15 | 05:22 | 06:08 | 07:00 | 07:51 | 07:47 09:22 (WEA 17-1) | 08:31 11:04 (WEA 17-3)

| 21:45 | 20:56 | 19:46 | 18:36 | 16:37 49  10:11 (WEA 17-1) | 16:14 64  13:35 (WEA 17-2)

16 | 05:23 | 06:10 | 07:01 | 07:53 | 07:49 09:23 (WEA 17-1) | 08:32 11:04 (WEA 17-3)

| 21:44 | 20:54 | 19:44 | 18:34 | 16:35 47  10:10 (WEA 17-1) | 16:14 64  13:35 (WEA 17-2)

171 05:24 | 06:11 | 07:03 | 07:54 | 07:51 09:23 (WEA 17-1) | 08:33 11:04 (WEA 17-3)

| 21:43 | 20:52 | 19:42 | 18:32 | 16:34 60  13:08 (WEA 17-2) | 16:14 66  13:36 (WEA 17-2)

18 05:25 | 06:13 | 07:05 | 07:56 | 07:52 09:24 (WEA 17-1) | 08:33 11:04 (WEA 17-3)

| 21:42 | 20:50 | 19:39 | 18:30 | 16:33 65 13:11 (WEA 17-2) | 16:14 66  13:36 (WEA 17-2)

19 | 05:27 | 06:15 | 07:06 | 07:58 | 07:54 09:24 (WEA 17-1) | 08:34 11:04 (WEA 17-3)

|21:41 | 20:48 | 19:37 | 18:27 | 16:31 69  13:13 (WEA 17-2) | 16:14 67  13:37 (WEA 17-2)

20 | 05:28 | 06:16 | 07:08 | 08:00 | 07:56 09:25 (WEA 17-1) | 08:35 11:05 (WEA 17-3)

|21:39 | 20:46 | 19:34 | 18:25 | 16:30 72 13:15 (WEA 17-2) | 16:15 67  13:37 (WEA 17-2)

21| 05:29 | 06:18 | 07:10 | 08:01 10:41 (WEA 17-1) | 07:58 09:26 (WEA 17-1) | 08:35 11:05 (WEA 17-3)

| 21:38 | 20:43 | 19:32 | 18:23 7  10:48 (WEA 17-1) | 16:29 73 13:17 (WEA 17-2) | 16:15 67  13:37 (WEA 17-2)

22]105:31 | 06:20 | 07:11 | 08:03 10:35 (WEA 17-1) | 07:59 09:27 (WEA 17-1) | 08:36 11:06 (WEA 17-3)

|21:37 | 20:41  |19:30 [ 18:21 19  10:54 (WEA 17-1) | 16:27 74 13:18 (WEA 17-2) | 16:16 67  13:38 (WEA 17-2)

23]105:32 | 06:21 | 07:13 | 08:05 10:32 (WEA 17-1) | 08:01 09:28 (WEA 17-1) | 08:37 11:06 (WEA 17-3)

| 21:36 | 20:39 | 19:27 | 18:19 25  10:57 (WEA 17-1) | 16:26 75  13:20 (WEA 17-2) | 16:16 67  13:38 (WEA 17-2)

241 05:33 | 06:23 | 07:15 | 08:07 10:30 (WEA 17-1) | 08:03 09:29 (WEA 17-1) | 08:37 11:07 (WEA 17-3)

|21:3¢ | 20:37 | 19:25 | 18:17 29  10:59 (WEA 17-1) | 16:25 75  13:21 (WEA 17-2) | 16:17 67  13:39 (WEA 17-2)

25| 05:35 | 06:25 | 07:16 | 08:09 10:28 (WEA 17-1) | 08:04 09:31 (WEA 17-1) | 08:37 11:07 (WEA 17-3)

|21:33  |20:35 | 19:23 | 18:15 33 11:01 (WEA 17-1) | 16:24 74 13:22 (WEA 17-2) | 16:17 67  13:40 (WEA 17-2)

26 | 05:36 | 06:26 | 07:18 | 08:10 10:26 (WEA 17-1) | 08:06 09:31 (WEA 17-1) | 08:38 11:07 (WEA 17-3)

| 21:31 | 20:33 | 19:20 | 18:13 37 11:03 (WEA 17-1) | 16:23 74 13:22 (WEA 17-2) | 16:18 67  13:40 (WEA 17-2)

27105:38 | 06:28 | 07:20 | 08:12 10:25 (WEA 17-1) | 08:08 09:32 (WEA 17-1) | 08:38 11:08 (WEA 17-3)

| 21:30 | 20:30 | 19:18 | 18:11 39  11:04 (WEA 17-1) | 16:22 74 13:24 (WEA 17-2) | 16:19 66  13:40 (WEA 17-2)

28105:39 | 06:30 | 07:21 | 07:14 09:24 (WEA 17-1) | 08:09 09:34 (WEA 17-1) | 08:38 11:09 (WEA 17-3)

| 21:28 | 20:28 | 19:15 | 17:09 41 10:05 (WEA 17-1) | 16:21 73 13:25 (WEA 17-2) | 16:19 65  13:40 (WEA 17-2)

29 | 05:41 | 06:31 | 07:23 | 07:16 09:23 (WEA 17-1) | 08:11 09:36 (WEA 17-1) | 08:38 11:10 (WEA 17-3)

|21:27  |20:226 | 19:13 | 17:07 43  10:06 (WEA 17-1) | 16:20 72 13:26 (WEA 17-2) | 16:20 64  13:41 (WEA 17-2)

30 | 05:42 | 06:33 | 07:25 | 07:18 09:22 (WEA 17-1) | 08:12 09:37 (WEA 17-1) | 08:39 11:11 (WEA 17-3)

|21:25  |20:224 | 19:11 | 17:05 45 10:07 (WEA 17-1) | 16:19 70 13:26 (WEA 17-2) | 16:21 63  13:41 (WEA 17-2)

31| 05:44 | 06:35 | | 07:20 09:22 (WEA 17-1) | | 08:39 11:12 (WEA 17-3)

| 21:24 | 20:21 | | 17:03 46  10:08 (WEA 17-1) | | 16:22 61  13:42 (WEA 17-2)

Sonnenscheinstunden | 505 | 456 | 382 | 332 | 265 | 241
astr.max.mogl.Beschattung | | | | 364 | 1796 | 1902
Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergegeben (Sommerzeit wie Bezugsjahr):
Tag im Monat Sonnenaufgang  (SS:MM) Zeitpunkt (SS:MM) Schattenanfang (WEA mit erstem Schatten)
Sonnenuntergang (SS:MM) Minuten mit Schatten Zeitpunkt (SS:MM) Schattenende (WEA mit letztem Schatten)
windPRO 3.0.654 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk 18.12.2018 11:43 2143/31/3|nd PRO .
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Lizenzierter Anwender:

ZECH Ingenieurgesellschaft mbH
Hessenweg 38

DE-49809 Lingen (Ems)

0049 591 800 1634

Thomas Wihard / wihard@zechgmbh.de

Berechnet:

18.12.2018 11:19/3.0.654

Projekt:

LQ13955.2 Fiirstenau-Hollenstede 18

Beschreibung:
Windenergie Hollenstede 18 Planungs-
gesellschaft mbH

Schattenwurf-Untersuchung zum
Genehmigungsverfahren fiir die Errichtung
von 4 Windenergieanlagen in Hollenstede

SHADOW - Kalender

Berechnung: Windenergie Hollenstede 2018-12Schattenrezeptor: IP 18a - Neuenstadt 25A/Siidost
Voraussetzungen fiir Berechnung des Schattenwurfs

Referenzjahr fiir Kalender
Die dargestellten Zeiten sind die astronomisch maximal mogliche 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

2018

| Januar | Februar | Mérz | April | Mai | Juni
1] 08:39 11:03 (WEA 17-3) | 08:12 09:41 (WEA 17-1) | 07:17 | 07:06 | 05:59 | 05:12
| 16:23 69  13:37 (WEA 17-2) | 17:12 49  10:30 (WEA 17-1) | 18:04 | 20:00 | 20:52 | 21:39
2] 08:39 11:05 (WEA 17-3) | 08:10 09:41 (WEA 17-1) | 07:15 | 07:03 | 05:57 | 05:12
| 16:24 67  13:38 (WEA 17-2) | 17:13 49  10:30 (WEA 17-1) | 18:06 | 20:01 | 20:54 | 21:40
3108:38 11:06 (WEA 17-3) | 08:08 09:41 (WEA 17-1) | 07:13 | 07:01 | 05:55 | 05:11
| 16:25 66  13:38 (WEA 17-2) | 17:15 50 10:31 (WEA 17-1) | 18:08 | 20:03 | 20:55 | 21:41
4| 08:38 11:07 (WEA 17-3) | 08:07 09:40 (WEA 17-1) | 07:11 | 06:59 | 05:54 | 05:10
| 16:27 64  13:38 (WEA 17-2) | 17:17 51  10:31 (WEA 17-1) | 18:10 | 20:05 | 20:57 | 21:43
5108:38 11:09 (WEA 17-3) | 08:05 09:40 (WEA 17-1) | 07:08 | 06:56 | 05:52 | 05:09
| 16:28 62  13:39 (WEA 17-2) | 17:19 51  10:31 (WEA 17-1) | 18:12 | 20:07 | 20:59 | 21:44
6 | 08:38 11:11 (WEA 17-3) | 08:03 09:41 (WEA 17-1) | 07:06 | 06:54 | 05:50 | 05:08
| 16:29 57  13:38 (WEA 17-2) | 17:21 51  10:32 (WEA 17-1) | 18:14 | 20:08 | 21:00 | 21:45
7 | 08:37 12:50 (WEA 17-2) | 08:02 09:41 (WEA 17-1) | 07:04 | 06:52 | 05:48 | 05:08
| 16:30 49  13:39 (WEA 17-2) | 17:23 51  10:32 (WEA 17-1) | 18:15 | 20:10 | 21:02 | 21:46
8 | 08:37 12:51 (WEA 17-2) | 08:00 09:41 (WEA 17-1) | 07:02 | 06:49 | 05:46 | 05:07
| 16:32 48  13:39 (WEA 17-2) | 17:25 51  10:32 (WEA 17-1) | 18:17 | 20:12 | 21:04 | 21:46
9 | 08:36 12:52 (WEA 17-2) | 07:58 09:41 (WEA 17-1) | 06:59 | 06:47 | 05:44 | 05:07
| 16:33 48  13:40 (WEA 17-2) | 17:27 51  10:32 (WEA 17-1) | 18:19 | 20:14 | 21:05 | 21:47
10 | 08:36 12:52 (WEA 17-2) | 07:56 09:41 (WEA 17-1) | 06:57 | 06:45 | 05:43 | 05:06
| 16:34 48  13:40 (WEA 17-2) | 17:29 50 10:31 (WEA 17-1) | 18:21 | 20:15 | 21:07 | 21:48
11 | 08:35 12:53 (WEA 17-2) | 07:54 09:41 (WEA 17-1) | 06:55 | 06:42 | 05:41 | 05:06
| 16:36 47  13:40 (WEA 17-2) | 17:31 50 10:31 (WEA 17-1) | 18:23 | 20:17 | 21:09 | 21:49
12 | 08:35 12:53 (WEA 17-2) | 07:53 09:42 (WEA 17-1) | 06:52 | 06:40 | 05:39 | 05:05
| 16:37 47  13:40 (WEA 17-2) | 17:32 49  10:31 (WEA 17-1) | 18:24 | 20:19 | 21:10 | 21:50
13 | 08:34 12:54 (WEA 17-2) | 07:51 09:42 (WEA 17-1) | 06:50 | 06:38 | 05:37 | 05:05
| 16:39 46  13:40 (WEA 17-2) | 17:34 48  10:30 (WEA 17-1) | 18:26 | 20:21 | 21:12 | 21:50
14 | 08:33 09:56 (WEA 17-1) | 07:49 09:43 (WEA 17-1) | 06:48 | 06:36 | 05:36 | 05:05
| 16:40 54  13:40 (WEA 17-2) | 17:36 47  10:30 (WEA 17-1) | 18:28 | 20:22 | 21:14 | 21:51
15 | 08:32 09:53 (WEA 17-1) | 07:47 09:43 (WEA 17-1) | 06:46 | 06:33 | 05:34 | 05:05
| 16:42 60  13:40 (WEA 17-2) | 17:38 46 10:29 (WEA 17-1) | 18:30 | 20:24 | 21:15 | 21:52
16 | 08:32 09:51 (WEA 17-1) | 07:45 09:44 (WEA 17-1) | 06:43 | 06:31 | 05:33 | 05:04
| 16:43 63  13:40 (WEA 17-2) | 17:40 44 10:28 (WEA 17-1) | 18:32 | 20:26 | 21:17 | 21:52
17 | 08:31 09:50 (WEA 17-1) | 07:43 09:45 (WEA 17-1) | 06:41 | 06:29 | 05:31 | 05:04
| 16:45 66  13:40 (WEA 17-2) | 17:42 42 10:27 (WEA 17-1) | 18:33 | 20:28 | 21:18 | 21:53
18 | 08:30 09:49 (WEA 17-1) | 07:41 09:45 (WEA 17-1) | 06:39 | 06:27 | 05:29 | 05:04
| 16:47 68  13:40 (WEA 17-2) | 17:44 40  10:25 (WEA 17-1) | 18:35 | 20:29 | 21:20 | 21:53
19 | 08:29 09:48 (WEA 17-1) | 07:39 09:46 (WEA 17-1) | 06:36 | 06:25 | 05:28 | 05:04
| 16:48 69  13:39 (WEA 17-2) | 17:46 38  10:24 (WEA 17-1) | 18:37 | 20:31 | 21:21 | 21:54
20 | 08:28 09:47 (WEA 17-1) | 07:37 09:48 (WEA 17-1) | 06:34 | 06:22 | 05:27 | 05:04
| 16:50 69  13:39 (WEA 17-2) | 17:48 35 10:23 (WEA 17-1) | 18:39 | 20:33 | 21:23 | 21:54
21| 08:26 09:46 (WEA 17-1) | 07:35 09:49 (WEA 17-1) | 06:31 | 06:20 | 05:25 | 05:04
| 16:52 70  13:38 (WEA 17-2) | 17:50 32 10:21 (WEA 17-1) | 18:40 | 20:35 | 21:24 | 21:54
22| 08:25 09:45 (WEA 17-1) | 07:33 09:51 (WEA 17-1) | 06:29 | 06:18 | 05:24 | 05:05
| 16:53 71 13:38 (WEA 17-2) | 17:51 28  10:19 (WEA 17-1) | 18:42 | 20:36 | 21:26 | 21:54
23| 08:24 09:45 (WEA 17-1) | 07:30 09:54 (WEA 17-1) | 06:27 | 06:16 | 05:22 | 05:05
| 16:55 69  13:37 (WEA 17-2) | 17:53 22 10:16 (WEA 17-1) | 18:44 | 20:38 | 21:27 | 21:55
241 08:23 09:44 (WEA 17-1) | 07:28 09:57 (WEA 17-1) | 06:24 | 06:14 | 05:21 | 05:05
| 16:57 68  13:35 (WEA 17-2) | 17:55 13 10:10 (WEA 17-1) | 18:46 | 20:40 | 21:29 | 21:55
25| 08:22 09:44 (WEA 17-1) | 07:26 | 07:22 | 06:12 | 05:20 | 05:05
| 16:59 68  13:35 (WEA 17-2) | 17:57 | 19:47 | 20:42 | 21:30 | 21:55
26 | 08:20 09:43 (WEA 17-1) | 07:24 | 07:20 | 06:10 | 05:19 | 05:06
| 17:01 64  13:32 (WEA 17-2) | 17:59 | 19:49 | 20:43 | 21:32 | 21:55
27 | 08:19 09:43 (WEA 17-1) | 07:22 | 07:17 | 06:07 | 05:18 | 05:06
| 17:02 60  13:30 (WEA 17-2) | 18:01 | 19:51 | 20:45 | 21:33 | 21:55
28 | 08:18 09:42 (WEA 17-1) | 07:20 | 07:15 | 06:05 | 05:16 | 05:07
| 17:04 53  13:26 (WEA 17-2) | 18:03 | 19:53 | 20:47 | 21:34 | 21:55
29 | 08:16 09:42 (WEA 17-1) | | 07:13 | 06:03 | 05:15 | 05:07
| 17:06 46  10:28 (WEA 17-1) | | 19:54 | 20:49 | 21:36 | 21:55
30 | 08:15 09:41 (WEA 17-1) | | 07:10 | 06:01 | 05:14 | 05:08
| 17:08 48  10:29 (WEA 17-1) | | 19:56 | 20:50 | 21:37 | 21:54
31]08:13 09:41 (WEA 17-1) | | 07:08 | | 05:13 |
| 17:10 48  10:29 (WEA 17-1) | | 19:58 | | 21:38 |
Sonnenscheinstunden | 256 | 275 | 366 | 416 | 487 | 502
astr.max.mogl.Beschattung | 1832 | 1038 | | | |

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

Tag im Monat

windPRO 3.0.654 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk
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LQ13955.2 / Wi

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)
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Projekt: Beschreibung: Lizenzierter Anwender:

LQ13955.2 Fiirstenau-Hollenstede 18  Windenergie Hollenstede 18 Planungs- ZECH Ingenieurgesellschaft mbH
gesellschaft mbH Hessenweg 38
DE-49809 Lingen (Ems)
Schattenwurf-Untersuchung zum 0049 591 800 1634
Genehmigungsverfahren fiir die Errichtung Thomas Wihard / wihard@zechgmbh.de

Berechnet:

von 4 Windenergieanlagen in Hollenstede 18.12.2018 11:19/3.0.654

SHADOW - Kalender

Berechnung: Windenergie Hollenstede 2018-12Schattenrezeptor: IP 18a - Neuenstadt 25A/Siidost
Voraussetzungen fiir Berechnung des Schattenwurfs

Referenzjahr fiir Kalender 2018

Die dargestellten Zeiten sind die astronomisch maximal mogliche 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

| 3uli |August |SeptembefOktober | November | Dezember

1] 05:08 | 05:45 | 06:36 | 07:26 | 07:21 09:11 (WEA 17-1) | 08:14 12:35 (WEA 17-2)

| 21:54 | 21:22 | 20:19 | 19:08 | 17:01 50  10:01 (WEA 17-1) | 16:19 47 13:22 (WEA 17-2)

210509 |05:47 | 06:38 | 07:28 | 07:23 09:11 (WEA 17-1) | 08:15 12:35 (WEA 17-2)

| 21:54 | 21:20 | 20:17 | 19:06 | 16:59 50  10:01 (WEA 17-1) | 16:18 47 13:22 (WEA 17-2)

3]05:10 | 05:49 | 06:40 | 07:30 | 07:25 09:10 (WEA 17-1) | 08:17 12:35 (WEA 17-2)

|21:53 | 21:19 | 20:14 | 19:04 | 16:57 51  10:01 (WEA 17-1) | 16:17 48 13:23 (WEA 17-2)

4 05:11 | 05:50 | 06:41 | 07:32 | 07:27 09:10 (WEA 17-1) | 08:18 12:35 (WEA 17-2)

|21:53 | 21:17 | 20:12 | 19:01 | 16:55 51  10:01 (WEA 17-1) | 16:17 48 13:23 (WEA 17-2)

5] 05:11 | 05:52 | 06:43 | 07:33 | 07:29 09:10 (WEA 17-1) | 08:19 12:36 (WEA 17-2)

|21:53 | 21:15 | 20:10 | 18:59 | 16:53 52 10:02 (WEA 17-1) | 16:16 48  13:24 (WEA 17-2)

6| 05:12 | 05:53 | 06:45 | 07:35 | 07:31 09:11 (WEA 17-1) | 08:21 12:35 (WEA 17-2)

| 21:52 | 21:13 | 20:07 | 18:57 | 16:52 51  10:02 (WEA 17-1) | 16:16 49  13:24 (WEA 17-2)

710513 | 05:555 | 06:46 | 07:37 | 07:32 09:11 (WEA 17-1) | 08:22 10:58 (WEA 17-3)

|21:51 | 21:11 | 20:05 | 18:54 | 16:50 51  10:02 (WEA 17-1) | 16:15 58  13:26 (WEA 17-2)

8]05:14 | 05:57 | 06:48 | 07:39 | 07:34 09:11 (WEA 17-1) | 08:23 10:56 (WEA 17-3)

| 21:51 | 21:10 | 20:03 | 18:52 | 16:48 50  10:01 (WEA 17-1) | 16:15 62  13:26 (WEA 17-2)

9| 05:15 | 05:58 | 06:50 | 07:40 | 07:36 09:11 (WEA 17-1) | 08:25 10:55 (WEA 17-3)

| 21:50 | 21:08 | 20:00 | 18:50 | 16:46 50  10:01 (WEA 17-1) | 16:14 64  13:26 (WEA 17-2)

10 | 05:16 | 06:00 | 06:51 | 07:42 | 07:38 09:12 (WEA 17-1) | 08:26 10:55 (WEA 17-3)

| 21:49 | 21:06 | 19:58 | 18:47 | 16:45 49  10:01 (WEA 17-1) | 16:14 66  13:27 (WEA 17-2)

11 | 05:17 | 06:01 | 06:53 | 07:44 | 07:40 09:12 (WEA 17-1) | 08:27 10:55 (WEA 17-3)

| 21:49 | 21:04 | 19:56 | 18:45 | 16:43 49  10:01 (WEA 17-1) | 16:14 67  13:28 (WEA 17-2)

12 05:18 | 06:03 | 06:55 | 07:45 | 07:42 09:13 (WEA 17-1) | 08:28 10:54 (WEA 17-3)

| 21:48 | 21:02 | 19:53 | 18:43 | 16:41 48  10:01 (WEA 17-1) | 16:14 69  13:28 (WEA 17-2)

13]05:19 | 06:05 | 06:56 | 07:47 | 07:43 09:13 (WEA 17-1) | 08:29 10:54 (WEA 17-3)

|21:47 | 21:00 | 19:51 | 18:41 | 16:40 47 10:00 (WEA 17-1) | 16:14 70 13:28 (WEA 17-2)

14 | 05:20 | 06:06 | 06:58 | 07:49 | 07:45 09:14 (WEA 17-1) | 08:30 10:54 (WEA 17-3)

| 21:46 | 20:58 | 19:49 | 18:38 | 16:38 46 10:00 (WEA 17-1) | 16:14 71 13:29 (WEA 17-2)

15 | 05:22 | 06:08 | 07:00 | 07:51 | 07:47 09:15 (WEA 17-1) | 08:31 10:54 (WEA 17-3)

| 21:45 | 20:56 | 19:46 | 18:36 | 16:37 54 12:59 (WEA 17-2) | 16:14 72 13:29 (WEA 17-2)

16 | 05:23 | 06:10 | 07:01 | 07:53 | 07:49 09:16 (WEA 17-1) | 08:32 10:55 (WEA 17-3)

| 21:44 | 20:54 | 19:44 | 18:34 | 16:35 61  13:04 (WEA 17-2) | 16:14 72 13:30 (WEA 17-2)

171 05:24 | 06:11 | 07:03 | 07:54 | 07:51 09:17 (WEA 17-1) | 08:33 10:55 (WEA 17-3)

| 21:43 | 20:52 | 19:42 | 18:32 | 16:34 64  13:06 (WEA 17-2) | 16:14 74 13:31 (WEA 17-2)

18 05:25 | 06:13 | 07:05 | 07:56 | 07:52 09:18 (WEA 17-1) | 08:33 10:55 (WEA 17-3)

| 21:42 | 20:50 | 19:39 | 18:30 | 16:33 67  13:09 (WEA 17-2) | 16:14 73 13:30 (WEA 17-2)

19 | 05:27 | 06:15 | 07:06 | 07:58 10:27 (WEA 17-1) | 07:54 09:18 (WEA 17-1) | 08:34 10:55 (WEA 17-3)

|21:41 | 20:48 | 19:37 | 18:227 17  10:44 (WEA 17-1) | 16:31 68  13:09 (WEA 17-2) | 16:14 74 13:31 (WEA 17-2)

20 | 05:28 | 06:16 | 07:08 | 08:00 10:23 (WEA 17-1) | 07:56 09:19 (WEA 17-1) | 08:35 10:56 (WEA 17-3)

|21:39 | 20:46 | 19:34 | 18:25 24  10:47 (WEA 17-1) | 16:30 69  13:11 (WEA 17-2) | 16:15 73 13:32 (WEA 17-2)

21| 05:29 | 06:18 | 07:10 | 08:01 10:21 (WEA 17-1) | 07:58 09:20 (WEA 17-1) | 08:35 10:56 (WEA 17-3)

| 21:38 | 20:43 | 19:32 | 18:23 29  10:50 (WEA 17-1) | 16:29 71 13:13 (WEA 17-2) | 16:15 74 13:32 (WEA 17-2)

22105:31 | 06:20 | 07:11 | 08:03 10:19 (WEA 17-1) | 07:59 09:22 (WEA 17-1) | 08:36 10:57 (WEA 17-3)

| 21:37 | 20:41 | 19:30 | 18:21 33 10:52 (WEA 17-1) | 16:27 70  13:14 (WEA 17-2) | 16:16 74  13:33 (WEA 17-2)

23]105:32 | 06:21 | 07:13 | 08:05 10:17 (WEA 17-1) | 08:01 09:23 (WEA 17-1) | 08:37 10:57 (WEA 17-3)

| 21:36 | 20:39 | 19:27 | 18:19 36 10:53 (WEA 17-1) | 16:26 69  13:15 (WEA 17-2) | 16:16 74  13:33 (WEA 17-2)

24| 05:33 | 06:23 | 07:15 | 08:07 10:16 (WEA 17-1) | 08:03 09:25 (WEA 17-1) | 08:37 10:58 (WEA 17-3)

|21:3¢ | 20:37 | 19:25 | 18:17 39  10:55 (WEA 17-1) | 16:25 69  13:16 (WEA 17-2) | 16:17 74 13:34 (WEA 17-2)

25| 05:35 | 06:25 | 07:16 | 08:09 10:15 (WEA 17-1) | 08:04 09:27 (WEA 17-1) | 08:37 10:58 (WEA 17-3)

|21:33 | 20:35 | 19:23 | 18:15 41  10:56 (WEA 17-1) | 16:24 68  13:18 (WEA 17-2) | 16:17 74 13:34 (WEA 17-2)

26| 05:36 | 06:26 | 07:18 | 08:10 10:14 (WEA 17-1) | 08:06 09:28 (WEA 17-1) | 08:38 10:58 (WEA 17-3)

| 21:31 | 20:33 | 19:20 | 18:13 43 10:57 (WEA 17-1) | 16:23 66  13:18 (WEA 17-2) | 16:18 74 13:34 (WEA 17-2)

27105:38 | 06:28 | 07:20 | 08:12 10:13 (WEA 17-1) | 08:08 09:30 (WEA 17-1) | 08:38 10:59 (WEA 17-3)

| 21:30 | 20:30 | 19:18 | 18:11 45  10:58 (WEA 17-1) | 16:22 64  13:19 (WEA 17-2) | 16:19 74 13:35 (WEA 17-2)

28105:39 | 06:30 | 07:21 | 07:14 09:13 (WEA 17-1) | 08:09 09:33 (WEA 17-1) | 08:38 10:59 (WEA 17-3)

| 21:28 | 20:28 | 19:15 | 17:09 46  09:59 (WEA 17-1) | 16:21 60  13:20 (WEA 17-2) | 16:19 73 13:35(WEA 17-2)

29 | 05:41 | 06:31 | 07:23 | 07:16 09:12 (WEA 17-1) | 08:11 09:37 (WEA 17-1) | 08:38 11:00 (WEA 17-3)

|21:27  |20:226 | 19:13 | 17:07 47  09:59 (WEA 17-1) | 16:20 54 13:21 (WEA 17-2) | 16:20 72 13:35 (WEA 17-2)

30 | 05:42 | 06:33 | 07:25 | 07:18 09:11 (WEA 17-1) | 08:12 12:35 (WEA 17-2) | 08:39 11:01 (WEA 17-3)

|21:25  |20:24 | 19:11 | 17:05 49  10:00 (WEA 17-1) | 16:19 46 13:21 (WEA 17-2) | 16:21 72 13:36 (WEA 17-2)

31| 05:44 | 06:35 | | 07:20 09:11 (WEA 17-1) | | 08:39 11:02 (WEA 17-3)

| 21:24 | 20:21 | | 17:03 49  10:00 (WEA 17-1) | | 16:22 70  13:36 (WEA 17-2)

Sonnenscheinstunden | 505 | 456 | 382 | 332 | 265 | 241
astr.max.mogl.Beschattung | | | | 498 | 1715 | 2057
Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergegeben (Sommerzeit wie Bezugsjahr):
Tag im Monat Sonnenaufgang  (SS:MM) Zeitpunkt (SS:MM) Schattenanfang (WEA mit erstem Schatten)
Sonnenuntergang (SS:MM) Minuten mit Schatten Zeitpunkt (SS:MM) Schattenende (WEA mit letztem Schatten)
windPRO 3.0.654 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk 18.12.2018 11:43 2&45/31/3”’](:] PRO .
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Lizenzierter Anwender:

ZECH Ingenieurgesellschaft mbH
Hessenweg 38

DE-49809 Lingen (Ems)

0049 591 800 1634

Thomas Wihard / wihard@zechgmbh.de

Berechnet:

18.12.2018 11:19/3.0.654

Projekt:

LQ13955.2 Fiirstenau-Hollenstede 18

Beschreibung:
Windenergie Hollenstede 18 Planungs-
gesellschaft mbH

Schattenwurf-Untersuchung zum
Genehmigungsverfahren fiir die Errichtung
von 4 Windenergieanlagen in Hollenstede

SHADOW - Kalender

Berechnung: Windenergie Hollenstede 2018-12Schattenrezeptor: IP 18b - Neuenstadt 25/Stidwest
Voraussetzungen fiir Berechnung des Schattenwurfs

Referenzjahr fiir Kalender
Die dargestellten Zeiten sind die astronomisch maximal mogliche 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

2018

| Januar | Februar | Mérz | April | Mai | Juni
1] 08:39 11:00 (WEA 17-3) | 08:12 09:39 (WEA 17-1) | 07:17 | 07:06 | 05:59 | 05:12
| 16:23 72 13:34 (WEA 17-2) | 17:12 48  10:27 (WEA 17-1) | 18:04 | 20:00 | 20:52 | 21:39
2] 08:39 11:02 (WEA 17-3) | 08:10 09:39 (WEA 17-1) | 07:15 | 07:03 | 05:57 | 05:12
| 16:24 70  13:35 (WEA 17-2) | 17:13 48  10:27 (WEA 17-1) | 18:06 | 20:01 | 20:54 | 21:40
3108:38 11:03 (WEA 17-3) | 08:08 09:38 (WEA 17-1) | 07:13 | 07:01 | 05:55 | 05:11
| 16:25 68  13:35 (WEA 17-2) | 17:15 49  10:27 (WEA 17-1) | 18:08 | 20:03 | 20:55 | 21:41
4| 08:38 11:04 (WEA 17-3) | 08:07 09:38 (WEA 17-1) | 07:11 | 06:59 | 05:54 | 05:10
| 16:27 66  13:35 (WEA 17-2) | 17:17 49  10:27 (WEA 17-1) | 18:10 | 20:05 | 20:57 | 21:43
5108:38 11:06 (WEA 17-3) | 08:05 09:38 (WEA 17-1) | 07:08 | 06:56 | 05:52 | 05:09
| 16:28 64  13:36 (WEA 17-2) | 17:19 50 10:28 (WEA 17-1) | 18:12 | 20:07 | 20:59 | 21:44
6 | 08:38 11:07 (WEA 17-3) | 08:03 09:38 (WEA 17-1) | 07:06 | 06:54 | 05:50 | 05:08
| 16:29 60  13:35 (WEA 17-2) | 17:21 51  10:29 (WEA 17-1) | 18:14 | 20:08 | 21:00 | 21:45
7 | 08:37 11:10 (WEA 17-3) | 08:02 09:38 (WEA 17-1) | 07:04 | 06:52 | 05:48 | 05:08
| 16:30 56  13:36 (WEA 17-2) | 17:23 51  10:29 (WEA 17-1) | 18:15 | 20:10 | 21:02 | 21:46
8 | 08:37 12:47 (WEA 17-2) | 08:00 09:38 (WEA 17-1) | 07:02 | 06:49 | 05:46 | 05:07
| 16:32 49  13:36 (WEA 17-2) | 17:25 51  10:29 (WEA 17-1) | 18:17 | 20:12 | 21:04 | 21:46
9 | 08:36 12:48 (WEA 17-2) | 07:58 09:38 (WEA 17-1) | 06:59 | 06:47 | 05:44 | 05:07
| 16:33 49  13:37 (WEA 17-2) | 17:27 51  10:29 (WEA 17-1) | 18:19 | 20:14 | 21:05 | 21:47
10 | 08:36 12:49 (WEA 17-2) | 07:56 09:38 (WEA 17-1) | 06:57 | 06:45 | 05:43 | 05:06
| 16:34 48  13:37 (WEA 17-2) | 17:29 50 10:28 (WEA 17-1) | 18:21 | 20:15 | 21:07 | 21:48
11 | 08:35 12:49 (WEA 17-2) | 07:54 09:39 (WEA 17-1) | 06:55 | 06:42 | 05:41 | 05:06
| 16:36 48  13:37 (WEA 17-2) | 17:31 49  10:28 (WEA 17-1) | 18:23 | 20:17 | 21:09 | 21:49
12 | 08:35 12:50 (WEA 17-2) | 07:53 09:39 (WEA 17-1) | 06:52 | 06:40 | 05:39 | 05:05
| 16:37 47  13:37 (WEA 17-2) | 17:32 49  10:28 (WEA 17-1) | 18:24 | 20:19 | 21:10 | 21:50
13 | 08:34 12:50 (WEA 17-2) | 07:51 09:39 (WEA 17-1) | 06:50 | 06:38 | 05:37 | 05:05
| 16:39 47  13:37 (WEA 17-2) | 17:34 49  10:28 (WEA 17-1) | 18:26 | 20:21 | 21:12 | 21:50
14 | 08:33 12:51 (WEA 17-2) | 07:49 09:40 (WEA 17-1) | 06:48 | 06:36 | 05:36 | 05:05
| 16:40 46  13:37 (WEA 17-2) | 17:36 47  10:27 (WEA 17-1) | 18:28 | 20:22 | 21:14 | 21:51
15 | 08:32 12:52 (WEA 17-2) | 07:47 09:40 (WEA 17-1) | 06:46 | 06:33 | 05:34 | 05:05
| 16:42 45  13:37 (WEA 17-2) | 17:38 46 10:26 (WEA 17-1) | 18:30 | 20:24 | 21:15 | 21:52
16 | 08:32 09:52 (WEA 17-1) | 07:45 09:41 (WEA 17-1) | 06:43 | 06:31 | 05:33 | 05:04
| 16:43 56  13:37 (WEA 17-2) | 17:40 45  10:26 (WEA 17-1) | 18:32 | 20:26 | 21:17 | 21:52
17 | 08:31 09:49 (WEA 17-1) | 07:43 09:42 (WEA 17-1) | 06:41 | 06:29 | 05:31 | 05:04
| 16:45 61  13:37 (WEA 17-2) | 17:42 43 10:25 (WEA 17-1) | 18:33 | 20:28 | 21:18 | 21:53
18 | 08:30 09:48 (WEA 17-1) | 07:41 09:42 (WEA 17-1) | 06:39 | 06:27 | 05:29 | 05:04
| 16:47 64  13:37 (WEA 17-2) | 17:44 41 10:23 (WEA 17-1) | 18:35 | 20:29 | 21:20 | 21:53
19 | 08:29 09:47 (WEA 17-1) | 07:39 09:43 (WEA 17-1) | 06:36 | 06:25 | 05:28 | 05:04
| 16:48 65  13:36 (WEA 17-2) | 17:46 39  10:22 (WEA 17-1) | 18:37 | 20:31 | 21:21 | 21:54
20 | 08:28 09:46 (WEA 17-1) | 07:37 09:44 (WEA 17-1) | 06:34 | 06:22 | 05:27 | 05:04
| 16:50 67  13:36 (WEA 17-2) | 17:48 36  10:20 (WEA 17-1) | 18:39 | 20:33 | 21:23 | 21:54
21| 08:26 09:44 (WEA 17-1) | 07:35 09:46 (WEA 17-1) | 06:31 | 06:20 | 05:25 | 05:04
| 16:52 68  13:35 (WEA 17-2) | 17:50 33  10:19 (WEA 17-1) | 18:40 | 20:35 | 21:24 | 21:54
22| 08:25 09:44 (WEA 17-1) | 07:33 09:48 (WEA 17-1) | 06:29 | 06:18 | 05:24 | 05:05
| 16:53 69  13:35 (WEA 17-2) | 17:51 29  10:17 (WEA 17-1) | 18:42 | 20:36 | 21:26 | 21:54
23| 08:24 09:43 (WEA 17-1) | 07:30 09:50 (WEA 17-1) | 06:27 | 06:16 | 05:22 | 05:05
| 16:55 68  13:34 (WEA 17-2) | 17:53 24 10:14 (WEA 17-1) | 18:44 | 20:38 | 21:27 | 21:55
241 08:23 09:42 (WEA 17-1) | 07:28 09:53 (WEA 17-1) | 06:24 | 06:14 | 05:21 | 05:05
| 16:57 68  13:33 (WEA 17-2) | 17:55 17 10:10 (WEA 17-1) | 18:46 | 20:40 | 21:29 | 21:55
25| 08:22 09:42 (WEA 17-1) | 07:26 | 07:22 | 06:12 | 05:20 | 05:05
| 16:59 66  13:32 (WEA 17-2) | 17:57 | 19:47 | 20:42 | 21:30 | 21:55
26 | 08:20 09:41 (WEA 17-1) | 07:24 | 07:20 | 06:10 | 05:19 | 05:06
| 17:01 62  13:29 (WEA 17-2) | 17:59 | 19:49 | 20:43 | 21:32 | 21:55
27 | 08:19 09:41 (WEA 17-1) | 07:22 | 07:17 | 06:07 | 05:18 | 05:06
| 17:02 59  13:27 (WEA 17-2) | 18:01 | 19:51 | 20:45 | 21:33 | 21:55
28 | 08:18 09:40 (WEA 17-1) | 07:20 | 07:15 | 06:05 | 05:16 | 05:07
| 17:04 51  13:23 (WEA 17-2) | 18:03 | 19:53 | 20:47 | 21:34 | 21:55
29 | 08:16 09:40 (WEA 17-1) | | 07:13 | 06:03 | 05:15 | 05:07
| 17:06 45  10:25 (WEA 17-1) | | 19:54 | 20:49 | 21:36 | 21:55
30 | 08:15 09:39 (WEA 17-1) | | 07:10 | 06:01 | 05:14 | 05:08
| 17:08 46 10:25 (WEA 17-1) | | 19:56 | 20:50 | 21:37 | 21:54
31]08:13 09:39 (WEA 17-1) | | 07:08 | | 05:13 |
| 17:10 46 10:25 (WEA 17-1) | | 19:58 | | 21:38 |
Sonnenscheinstunden | 256 | 275 | 366 | 416 | 487 | 502
astr.max.mogl.Beschattung | 1796 | 1045 | | | |

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

Tag im Monat
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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)
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Projekt: Beschreibung: Lizenzierter Anwender:

LQ13955.2 Fiirstenau-Hollenstede 18  Windenergie Hollenstede 18 Planungs- ZECH Ingenieurgesellschaft mbH
gesellschaft mbH Hessenweg 38
DE-49809 Lingen (Ems)
Schattenwurf-Untersuchung zum 0049 591 800 1634
Genehmigungsverfahren fiir die Errichtung Thomas Wihard / wihard@zechgmbh.de

Berechnet:

von 4 Windenergieanlagen in Hollenstede 18.12.2018 11:19/3.0.654

SHADOW - Kalender

Berechnung: Windenergie Hollenstede 2018-12Schattenrezeptor: IP 18b - Neuenstadt 25/Stidwest
Voraussetzungen fiir Berechnung des Schattenwurfs

Referenzjahr fiir Kalender 2018

Die dargestellten Zeiten sind die astronomisch maximal mogliche 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

| 3uli |August |SeptembefOktober | November | Dezember

1] 05:08 | 05:45 | 06:36 | 07:26 | 07:21 09:08 (WEA 17-1) | 08:14 12:32 (WEA 17-2)

| 21:54 | 21:22 | 20:19 | 19:08 | 17:01 50  09:58 (WEA 17-1) | 16:19 47 13:19 (WEA 17-2)

210509 |05:47 | 06:38 | 07:28 | 07:23 09:08 (WEA 17-1) | 08:15 12:31 (WEA 17-2)

| 21:54 | 21:20 | 20:17 | 19:06 | 16:59 50 09:58 (WEA 17-1) | 16:18 48 13:19 (WEA 17-2)

3]05:10 | 05:49 | 06:40 | 07:30 | 07:25 09:08 (WEA 17-1) | 08:17 12:32 (WEA 17-2)

| 21:53 | 21:19 | 20:14 | 19:04 | 16:57 50  09:58 (WEA 17-1) | 16:17 48  13:20 (WEA 17-2)

4 05:11 | 05:50 | 06:41 | 07:32 | 07:27 09:08 (WEA 17-1) | 08:18 12:32 (WEA 17-2)

|21:53 | 21:17 | 20:12 | 19:01 | 16:55 50  09:58 (WEA 17-1) | 16:17 48 13:20 (WEA 17-2)

5] 05:11 | 05:52 | 06:43 | 07:33 | 07:29 09:08 (WEA 17-1) | 08:19 12:32 (WEA 17-2)

|21:53 | 21:15 | 20:10 | 18:59 | 16:53 50  09:58 (WEA 17-1) | 16:16 49  13:21 (WEA 17-2)

6| 05:12 | 05:53 | 06:45 | 07:35 | 07:31 09:08 (WEA 17-1) | 08:21 10:55 (WEA 17-3)

| 21:52 | 21:13 | 20:07 | 18:57 | 16:52 50  09:58 (WEA 17-1) | 16:16 56  13:21 (WEA 17-2)

710513 | 05:555 | 06:46 | 07:37 | 07:32 09:08 (WEA 17-1) | 08:22 10:54 (WEA 17-3)

|21:51 | 21:11 | 20:05 | 18:54 | 16:50 50  09:58 (WEA 17-1) | 16:15 61  13:23 (WEA 17-2)

8]05:14 | 05:57 | 06:48 | 07:39 | 07:34 09:09 (WEA 17-1) | 08:23 10:53 (WEA 17-3)

| 21:51 | 21:10 | 20:03 | 18:52 | 16:48 49  09:58 (WEA 17-1) | 16:15 64  13:23 (WEA 17-2)

9| 05:15 | 05:58 | 06:50 | 07:40 | 07:36 09:09 (WEA 17-1) | 08:25 10:52 (WEA 17-3)

| 21:50 | 21:08 | 20:00 | 18:50 | 16:46 49  09:58 (WEA 17-1) | 16:14 66  13:23 (WEA 17-2)

10 | 05:16 | 06:00 | 06:51 | 07:42 | 07:38 09:09 (WEA 17-1) | 08:26 10:52 (WEA 17-3)

| 21:49 | 21:06 | 19:58 | 18:47 | 16:45 49  09:58 (WEA 17-1) | 16:14 68  13:24 (WEA 17-2)

11 | 05:17 | 06:01 | 06:53 | 07:44 | 07:40 09:10 (WEA 17-1) | 08:27 10:52 (WEA 17-3)

| 21:49 | 21:04 | 19:56 | 18:45 | 16:43 47  09:57 (WEA 17-1) | 16:14 70 13:25 (WEA 17-2)

12 05:18 | 06:03 | 06:55 | 07:45 | 07:42 09:10 (WEA 17-1) | 08:28 10:52 (WEA 17-3)

| 21:48 | 21:02 | 19:53 | 18:43 | 16:41 47  09:57 (WEA 17-1) | 16:14 70 13:25 (WEA 17-2)

13]05:19 | 06:05 | 06:56 | 07:47 | 07:43 09:11 (WEA 17-1) | 08:29 10:51 (WEA 17-3)

|21:47 | 21:00 | 19:51 | 18:41 | 16:40 46 09:57 (WEA 17-1) | 16:14 72 13:25 (WEA 17-2)

14 | 05:20 | 06:06 | 06:58 | 07:49 | 07:45 09:12 (WEA 17-1) | 08:30 10:51 (WEA 17-3)

| 21:46 | 20:58 | 19:49 | 18:38 | 16:38 44 09:56 (WEA 17-1) | 16:14 73 13:26 (WEA 17-2)

15 | 05:22 | 06:08 | 07:00 | 07:51 | 07:47 09:13 (WEA 17-1) | 08:31 10:52 (WEA 17-3)

| 21:45 | 20:56 | 19:46 | 18:36 | 16:37 52 12:56 (WEA 17-2) | 16:14 72 13:26 (WEA 17-2)

16 | 05:23 | 06:10 | 07:01 | 07:53 | 07:49 09:14 (WEA 17-1) | 08:32 10:52 (WEA 17-3)

| 21:44 | 20:54 | 19:44 | 18:34 | 16:35 60  13:01 (WEA 17-2) | 16:14 74 13:27 (WEA 17-2)

171 05:24 | 06:11 | 07:03 | 07:54 | 07:51 09:15 (WEA 17-1) | 08:33 10:52 (WEA 17-3)

| 21:43 | 20:52 | 19:42 | 18:32 | 16:34 63  13:03 (WEA 17-2) | 16:14 75  13:28 (WEA 17-2)

18 05:25 | 06:13 | 07:05 | 07:56 10:28 (WEA 17-1) | 07:52 09:16 (WEA 17-1) | 08:33 10:52 (WEA 17-3)

| 21:42 | 20:50 | 19:39 | 18:30 11 10:39 (WEA 17-1) | 16:33 66  13:06 (WEA 17-2) | 16:14 74 13:27 (WEA 17-2)

19 | 05:27 | 06:15 | 07:06 | 07:58 10:23 (WEA 17-1) | 07:54 09:16 (WEA 17-1) | 08:34 10:52 (WEA 17-3)

|21:41 | 20:48 | 19:37  |18:227 20 10:43 (WEA 17-1) | 16:31 68  13:07 (WEA 17-2) | 16:14 76  13:28 (WEA 17-2)

20 | 05:28 | 06:16 | 07:08 | 08:00 10:20 (WEA 17-1) | 07:56 09:17 (WEA 17-1) | 08:35 10:53 (WEA 17-3)

|21:39 | 20:46 | 19:34 | 18:25 26  10:46 (WEA 17-1) | 16:30 68  13:08 (WEA 17-2) | 16:15 76  13:29 (WEA 17-2)

21| 05:29 | 06:18 | 07:10 | 08:01 10:17 (WEA 17-1) | 07:58 09:19 (WEA 17-1) | 08:35 10:53 (WEA 17-3)

| 21:38 | 20:43 | 19:32 | 18:23 31 10:48 (WEA 17-1) | 16:29 69  13:10 (WEA 17-2) | 16:15 76  13:29 (WEA 17-2)

22]105:31 | 06:20 | 07:11 | 08:03 10:16 (WEA 17-1) | 07:59 09:20 (WEA 17-1) | 08:36 10:54 (WEA 17-3)

| 21:37 | 20:41 | 19:30 | 18:21 34 10:50 (WEA 17-1) | 16:27 68  13:11 (WEA 17-2) | 16:16 76  13:30 (WEA 17-2)

23]105:32 | 06:21 | 07:13 | 08:05 10:14 (WEA 17-1) | 08:01 09:22 (WEA 17-1) | 08:37 10:54 (WEA 17-3)

| 21:36 | 20:39 | 19:27 | 18:19 37  10:51 (WEA 17-1) | 16:26 67 13:12 (WEA 17-2) | 16:16 76  13:30 (WEA 17-2)

24| 05:33 | 06:23 | 07:15 | 08:07 10:13 (WEA 17-1) | 08:03 09:24 (WEA 17-1) | 08:37 10:55 (WEA 17-3)

|21:3¢ | 20:37 | 19:25 | 18:17 40  10:53 (WEA 17-1) | 16:25 65  13:13 (WEA 17-2) | 16:17 76  13:31 (WEA 17-2)

25| 05:35 | 06:25 | 07:16 | 08:09 10:12 (WEA 17-1) | 08:04 09:26 (WEA 17-1) | 08:37 10:55 (WEA 17-3)

|21:33 | 20:35 | 19:23 | 18:15 42 10:54 (WEA 17-1) | 16:24 64  13:15 (WEA 17-2) | 16:17 76  13:31 (WEA 17-2)

26 | 05:36 | 06:26 | 07:18 | 08:10 10:11 (WEA 17-1) | 08:06 09:27 (WEA 17-1) | 08:38 10:56 (WEA 17-3)

|21:31 [20:33  |19:20 [ 18:13 44  10:55 (WEA 17-1) | 16:23 61  13:15 (WEA 17-2) | 16:18 75  13:31 (WEA 17-2)

27105:38 | 06:28 | 07:20 | 08:12 10:10 (WEA 17-1) | 08:08 09:31 (WEA 17-1) | 08:38 10:56 (WEA 17-3)

| 21:30 | 20:30 | 19:18 | 18:11 45  10:55 (WEA 17-1) | 16:22 56  13:16 (WEA 17-2) | 16:19 75  13:32 (WEA 17-2)

28105:39 | 06:30 | 07:21 | 07:14 09:10 (WEA 17-1) | 08:09 09:36 (WEA 17-1) | 08:38 10:57 (WEA 17-3)

| 21:28 | 20:28 | 19:15 | 17:09 46  09:56 (WEA 17-1) | 16:21 48  13:17 (WEA 17-2) | 16:19 74 13:32 (WEA 17-2)

29 | 05:41 | 06:31 | 07:23 | 07:16 09:09 (WEA 17-1) | 08:11 12:32 (WEA 17-2) | 08:38 10:57 (WEA 17-3)

|21:27  |20:226 | 19:13 | 17:07 48  09:57 (WEA 17-1) | 16:20 46 13:18 (WEA 17-2) | 16:20 73 13:32 (WEA 17-2)

30 | 05:42 | 06:33 | 07:25 | 07:18 09:09 (WEA 17-1) | 08:12 12:31 (WEA 17-2) | 08:39 10:58 (WEA 17-3)

|21:25  |20:224 | 19:11 | 17:05 48  09:57 (WEA 17-1) | 16:19 47  13:18 (WEA 17-2) | 16:21 73 13:33 (WEA 17-2)

31| 05:44 | 06:35 | | 07:20 09:08 (WEA 17-1) | | 08:39 10:59 (WEA 17-3)

| 21:24 | 20:21 | | 17:03 50  09:58 (WEA 17-1) | | 16:22 71 13:33 (WEA 17-2)

Sonnenscheinstunden | 505 | 456 | 382 | 332 | 265 | 241
astr.max.mogl.Beschattung | | | | 522 | 1649 | 2108
Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergegeben (Sommerzeit wie Bezugsjahr):
Tag im Monat Sonnenaufgang  (SS:MM) Zeitpunkt (SS:MM) Schattenanfang (WEA mit erstem Schatten)
Sonnenuntergang (SS:MM) Minuten mit Schatten Zeitpunkt (SS:MM) Schattenende (WEA mit letztem Schatten)
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Projekt:

LQ13955.2 Fiirstenau-Hollenstede 18

SHADOW - Kalender

Beschreibung:
Windenergie Hollenstede 18 Planungs-

gesellschaft mbH

Schattenwurf-Untersuchung zum
Genehmigungsverfahren fiir die Errichtung

von 4 Windenergieanlagen in Hollenstede

Lizenzierter Anwender:

ZECH Ingenieurgesellschaft mbH

Hessenweg 38

DE-49809 Lingen (Ems)

0049 591 800 1634

Thomas Wihard / wihard@zechgmbh.de

Berechnet:

18.12.2018 11:19/3.0.654

Berechnung: Windenergie Hollenstede 2018-12Schattenrezeptor: IP 19 - Holle 2/Slidost
Voraussetzungen fiir Berechnung des Schattenwurfs

Referenzjahr fiir Kalender
Die dargestellten Zeiten sind die astronomisch maximal mogliche 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

2018

| Januar | Februar | Mérz | April | Mai | Juni
1] 08:39 | 08:12 15:43 (WEA 17-3) | 07:17 16:31 (WEA 17-1) | 07:06 | 05:59 | 05:12
| 16:23 | 17:12 26  16:09 (WEA 17-3) | 18:04 49  17:20 (WEA 17-2) | 20:00 | 20:52 | 21:39
2] 08:39 | 08:10 15:44 (WEA 17-3) | 07:15 16:31 (WEA 17-1) | 07:03 | 05:57 | 05:11
| 16:24 | 17:13 26  16:10 (WEA 17-3) | 18:06 48  17:19 (WEA 17-2) | 20:01 | 20:54 | 21:40
3108:38 | 08:08 15:45 (WEA 17-3) | 07:13 16:31 (WEA 17-1) | 07:01 | 05:55 | 05:11
| 16:25 | 17:15 24 16:09 (WEA 17-3) | 18:08 47  17:18 (WEA 17-2) | 20:03 | 20:55 | 21:41
4| 08:38 | 08:07 15:46 (WEA 17-3) | 07:11 16:31 (WEA 17-1) | 06:59 | 05:53 | 05:10
| 16:26 | 17:17 22 16:08 (WEA 17-3) | 18:10 44  17:15 (WEA 17-2) | 20:05 | 20:57 | 21:42
5108:38 | 08:05 15:47 (WEA 17-3) | 07:08 16:31 (WEA 17-1) | 06:56 | 05:52 | 05:09
| 16:28 | 17:19 20  16:07 (WEA 17-3) | 18:12 41 17:12 (WEA 17-2) | 20:07 | 20:59 | 21:44
6 | 08:38 | 08:03 15:49 (WEA 17-3) | 07:06 16:32 (WEA 17-1) | 06:54 | 05:50 | 05:08
| 16:29 | 17:21 16  16:05 (WEA 17-3) | 18:14 35 17:07 (WEA 17-1) | 20:08 | 21:00 | 21:45
7 | 08:37 | 08:02 15:52 (WEA 17-3) | 07:04 16:31 (WEA 17-1) | 06:52 | 05:48 | 05:08
| 16:30 | 17:23 12 16:04 (WEA 17-3) | 18:15 34 17:05 (WEA 17-1) | 20:10 | 21:02 | 21:45
8 | 08:37 | 08:00 15:56 (WEA 17-3) | 07:02 16:32 (WEA 17-1) | 06:49 | 05:46 | 05:07
| 16:31 | 17:25 4 16:00 (WEA 17-3) | 18:17 33 17:05 (WEA 17-1) | 20:12 | 21:04 | 21:46
9 | 08:36 | 07:58 | 06:59 16:34 (WEA 17-1) | 06:47 | 05:44 | 05:07
| 16:33 | 17:27 | 18:19 30 17:04 (WEA 17-1) | 20:14 | 21:05 | 21:47
10 | 08:36 | 07:56 | 06:57 16:34 (WEA 17-1) | 06:45 | 05:42 | 05:06
| 16:34 | 17:29 | 18:21 28  17:02 (WEA 17-1) | 20:15 | 21:07 | 21:48
11 | 08:35 | 07:54 | 06:55 16:36 (WEA 17-1) | 06:42 | 05:41 | 05:06
| 16:36 | 17:30 | 18:23 24 17:00 (WEA 17-1) | 20:17 | 21:09 | 21:49
12 | 08:35 15:49 (WEA 17-3) | 07:52 | 06:52 16:38 (WEA 17-1) | 06:40 | 05:39 | 05:05
| 16:37 4 15:53 (WEA 17-3) | 17:32 | 18:24 20  16:58 (WEA 17-1) | 20:19 | 21:10 | 21:50
13 | 08:34 15:46 (WEA 17-3) | 07:51 | 06:50 16:40 (WEA 17-1) | 06:38 | 05:37 | 05:05
| 16:39 10 15:56 (WEA 17-3) | 17:34 | 18:26 14 16:54 (WEA 17-1) | 20:21 | 21:12 | 21:50
14 | 08:33 15:45 (WEA 17-3) | 07:49 | 06:48 | 06:36 | 05:36 | 05:05
| 16:40 13 15:58 (WEA 17-3) | 17:36 | 18:28 | 20:22 | 21:14 | 21:51
15 | 08:32 15:44 (WEA 17-3) | 07:47 | 06:45 | 06:33 | 05:34 | 05:05
| 16:42 16  16:00 (WEA 17-3) | 17:38 | 18:30 | 20:24 | 21:15 | 21:52
16 | 08:31 15:43 (WEA 17-3) | 07:45 | 06:43 | 06:31 | 05:32 | 05:04
| 16:43 18  16:01 (WEA 17-3) | 17:40 | 18:32 | 20:26 | 21:17 | 21:52
17 | 08:31 15:43 (WEA 17-3) | 07:43 | 06:41 | 06:29 | 05:31 | 05:04
| 16:45 19  16:02 (WEA 17-3) | 17:42 | 18:33 | 20:28 | 21:18 | 21:53
18 | 08:30 15:42 (WEA 17-3) | 07:41 16:46 (WEA 17-1) | 06:38 | 06:27 | 05:29 | 05:04
| 16:47 22 16:04 (WEA 17-3) | 17:44 13 17:12 (WEA 17-2) | 18:35 | 20:29 | 21:20 | 21:53
19 | 08:29 15:42 (WEA 17-3) | 07:39 16:42 (WEA 17-1) | 06:36 | 06:24 | 05:28 | 05:04
| 16:48 23 16:05 (WEA 17-3) | 17:46 28 17:16 (WEA 17-2) | 18:37 | 20:31 | 21:21 | 21:54
20 | 08:28 15:42 (WEA 17-3) | 07:37 16:40 (WEA 17-1) | 06:34 | 06:22 | 05:27 | 05:04
| 16:50 24 16:06 (WEA 17-3) | 17:48 37 17:18 (WEA 17-2) | 18:39 | 20:33 | 21:23 | 21:54
21| 08:26 15:41 (WEA 17-3) | 07:35 16:38 (WEA 17-1) | 06:31 | 06:20 | 05:25 | 05:04
| 16:52 25  16:06 (WEA 17-3) | 17:49 42 17:20 (WEA 17-2) | 18:40 | 20:35 | 21:24 | 21:54
22| 08:25 15:41 (WEA 17-3) | 07:32 16:37 (WEA 17-1) | 06:29 | 06:18 | 05:24 | 05:05
| 16:53 26  16:07 (WEA 17-3) | 17:51 44 17:21 (WEA 17-2) | 18:42 | 20:36 | 21:26 | 21:54
23| 08:24 15:42 (WEA 17-3) | 07:30 16:36 (WEA 17-1) | 06:27 | 06:16 | 05:22 | 05:05
| 16:55 26  16:08 (WEA 17-3) | 17:53 46 17:22 (WEA 17-2) | 18:44 | 20:38 | 21:27 | 21:55
241 08:23 15:41 (WEA 17-3) | 07:28 16:34 (WEA 17-1) | 06:24 | 06:14 | 05:21 | 05:05
| 16:57 27  16:08 (WEA 17-3) | 17:55 47  17:21 (WEA 17-2) | 18:46 | 20:40 | 21:29 | 21:55
25| 08:22 15:42 (WEA 17-3) | 07:26 16:33 (WEA 17-1) | 07:22 | 06:12 | 05:20 | 05:05
| 16:59 27  16:09 (WEA 17-3) | 17:57 49  17:22 (WEA 17-2) | 19:47 | 20:42 | 21:30 | 21:55
26 | 08:20 15:41 (WEA 17-3) | 07:24 16:33 (WEA 17-1) | 07:20 | 06:09 | 05:19 | 05:06
| 17:00 28  16:09 (WEA 17-3) | 17:59 49  17:22 (WEA 17-2) | 19:49 | 20:43 | 21:32 | 21:55
27 | 08:19 15:42 (WEA 17-3) | 07:22 16:32 (WEA 17-1) | 07:17 | 06:07 | 05:18 | 05:06
| 17:02 28  16:10 (WEA 17-3) | 18:01 50 17:22 (WEA 17-2) | 19:51 | 20:45 | 21:33 | 21:55
28 | 08:18 15:42 (WEA 17-3) | 07:20 16:31 (WEA 17-1) | 07:15 | 06:05 | 05:16 | 05:07
| 17:04 28  16:10 (WEA 17-3) | 18:03 49  17:20 (WEA 17-2) | 19:53 | 20:47 | 21:34 | 21:55
29 | 08:16 15:42 (WEA 17-3) | | 07:13 | 06:03 | 05:15 | 05:07
| 17:06 27  16:09 (WEA 17-3) | | 19:54 | 20:48 | 21:35 | 21:55
30 | 08:15 15:43 (WEA 17-3) | | 07:10 | 06:01 | 05:14 | 05:08
| 17:08 27  16:10 (WEA 17-3) | | 19:56 | 20:50 | 21:37 | 21:54
31]08:13 15:43 (WEA 17-3) | | 07:08 | | 05:13 |
| 17:10 27  16:10 (WEA 17-3) | | 19:58 | | 21:38 |
Sonnenscheinstunden | 256 | 275 | 366 | 416 | 487 | 502
astr.max.mogl.Beschattung | 445 | 604 | 447 | | |

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

Tag im Monat Sonnenaufgang  (SS:MM)

Sonnenuntergang (SS:MM)

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

(WEA mit erstem Schatten)

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

ZECH Ingenieurgesellschaft mbH
Hessenweg 38

DE-49809 Lingen (Ems)

Projekt:

LQ13955.2 Fiirstenau-Hollenstede 18

Beschreibung:
Windenergie Hollenstede 18 Planungs-
gesellschaft mbH

SHADOW - Kalender

Schattenwurf-Untersuchung zum
Genehmigungsverfahren fiir die Errichtung
von 4 Windenergieanlagen in Hollenstede

0049 591 800 1634

Thomas Wihard / wihard@zechgmbh.de

Berechnet:

18.12.2018 11:19/3.0.654

Berechnung: Windenergie Hollenstede 2018-12Schattenrezeptor: IP 19 - Holle 2/Slidost
Voraussetzungen fiir Berechnung des Schattenwurfs

Referenzjahr fiir Kalender
Die dargestellten Zeiten sind die astronomisch maximal mogliche 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

2018

| Juli | August | SeptembefOktober | November | Dezember
1] 05:08 | 05:45 | 06:36 | 07:26 17:22 (WEA 17-1) | 07:21 | 08:14 15:30 (WEA 17-3)
| 21:54 | 21:22 | 20:19 | 19:08 10 17:32 (WEA 17-1) | 17:01 | 16:19 5  15:35 (WEA 17-3)
2 | 05:09 | 05:47 | 06:38 | 07:28 17:18 (WEA 17-1) | 07:23 | 08:15
| 21:54 | 21:20 | 20:17 | 19:06 18  17:36 (WEA 17-1) | 16:59 | 16:18
3] 05:10 | 05:48 | 06:40 | 07:30 17:14 (WEA 17-1) | 07:25 | 08:17
| 21:53 | 21:19 | 20:14 | 19:04 23 17:37 (WEA 17-1) | 16:57 | 16:17
4| 05:10 | 05:50 | 06:41 | 07:32 17:13 (WEA 17-1) | 07:27 15:24 (WEA 17-3) | 08:18
| 21:53 | 21:17 | 20:12 | 19:01 26  17:39 (WEA 17-1) | 16:55 7  15:31 (WEA 17-3) | 16:17
5] 05:11 | 05:52 | 06:43 | 07:33 17:11 (WEA 17-1) | 07:29 15:21 (WEA 17-3) | 08:19
| 21:52 | 21:15 | 20:10 | 18:59 29  17:40 (WEA 17-1) | 16:53 13 15:34 (WEA 17-3) | 16:16
6 | 05:12 | 05:53 | 06:45 | 07:35 17:10 (WEA 17-1) | 07:31 15:19 (WEA 17-3) | 08:21
| 21:52 | 21:13 | 20:07 | 18:57 31  17:41 (WEA 17-1) | 16:51 17 15:36 (WEA 17-3) | 16:16
7] 05:13 | 05:55 | 06:46 | 07:37 17:08 (WEA 17-1) | 07:32 15:18 (WEA 17-3) | 08:22
| 21:51 | 21:11 | 20:05 | 18:54 33 17:41 (WEA 17-1) | 16:50 20  15:38 (WEA 17-3) | 16:15
8| 05:14 | 05:56 | 06:48 | 07:38 17:07 (WEA 17-1) | 07:34 15:17 (WEA 17-3) | 08:23
| 21:51 | 21:10 | 20:03 | 18:52 35 17:42 (WEA 17-1) | 16:48 22 15:39 (WEA 17-3) | 16:15
9 | 05:15 | 05:58 | 06:50 | 07:40 17:06 (WEA 17-1) | 07:36 15:16 (WEA 17-3) | 08:24
| 21:50 | 21:08 | 20:00 | 18:50 36 17:42 (WEA 17-1) | 16:46 24 15:40 (WEA 17-3) | 16:14
10 | 05:16 | 06:00 | 06:51 | 07:42 17:06 (WEA 17-1) | 07:38 15:15 (WEA 17-3) | 08:26
| 21:49 | 21:06 | 19:58 | 18:47 43 17:49 (WEA 17-2) | 16:45 25  15:40 (WEA 17-3) | 16:14
11 | 05:17 | 06:01 | 06:53 | 07:44 17:04 (WEA 17-1) | 07:40 15:15 (WEA 17-3) | 08:27
| 21:49 | 21:04 | 19:56 | 18:45 46  17:50 (WEA 17-2) | 16:43 26  15:41 (WEA 17-3) | 16:14
12| 05:18 | 06:03 | 06:55 | 07:45 17:04 (WEA 17-1) | 07:42 15:15 (WEA 17-3) | 08:28
| 21:48 | 21:02 | 19:53 | 18:43 47  17:51 (WEA 17-2) | 16:41 27  15:42 (WEA 17-3) | 16:14
13 | 05:19 | 06:05 | 06:56 | 07:47 17:04 (WEA 17-1) | 07:43 15:14 (WEA 17-3) | 08:29
| 21:47 | 21:00 | 19:51 | 18:41 48  17:52 (WEA 17-2) | 16:40 28  15:42 (WEA 17-3) | 16:14
14 | 05:20 | 06:06 | 06:58 | 07:49 17:04 (WEA 17-1) | 07:45 15:14 (WEA 17-3) | 08:30
| 21:46 | 20:58 | 19:49 | 18:38 49  17:53 (WEA 17-2) | 16:38 28  15:42 (WEA 17-3) | 16:14
15 | 05:21 | 06:08 | 07:00 | 07:51 17:04 (WEA 17-1) | 07:47 15:15 (WEA 17-3) | 08:31
| 21:45 | 20:56 | 19:46 | 18:36 50 17:54 (WEA 17-2) | 16:37 28  15:43 (WEA 17-3) | 16:14
16 | 05:23 | 06:10 | 07:01 | 07:52 17:05 (WEA 17-1) | 07:49 15:15 (WEA 17-3) | 08:32
| 21:44 | 20:54 | 19:44 | 18:34 49  17:54 (WEA 17-2) | 16:35 28  15:43 (WEA 17-3) | 16:14
17 | 05:24 | 06:11 | 07:03 | 07:54 17:05 (WEA 17-1) | 07:51 15:14 (WEA 17-3) | 08:33
| 21:43 | 20:52 | 19:41 | 18:32 49  17:54 (WEA 17-2) | 16:34 28  15:42 (WEA 17-3) | 16:14
18 | 05:25 | 06:13 | 07:05 | 07:56 17:05 (WEA 17-1) | 07:52 15:15 (WEA 17-3) | 08:33
| 21:42 | 20:50 | 19:39 | 18:30 48  17:53 (WEA 17-2) | 16:33 27  15:42 (WEA 17-3) | 16:14
19 | 05:27 | 06:15 | 07:06 | 07:58 17:05 (WEA 17-1) | 07:54 15:15 (WEA 17-3) | 08:34
| 21:41 | 20:48 | 19:37 | 18:27 47  17:52 (WEA 17-2) | 16:31 27  15:42 (WEA 17-3) | 16:14
20 | 05:28 | 06:16 | 07:08 | 08:00 17:06 (WEA 17-1) | 07:56 15:16 (WEA 17-3) | 08:35
| 21:39 | 20:45 | 19:34 | 18:25 46  17:52 (WEA 17-2) | 16:30 26  15:42 (WEA 17-3) | 16:15
21| 05:29 | 06:18 | 07:10 | 08:01 17:07 (WEA 17-1) | 07:58 15:16 (WEA 17-3) | 08:35
| 21:38 | 20:43 | 19:32 | 18:23 44  17:51 (WEA 17-2) | 16:29 26  15:42 (WEA 17-3) | 16:15
22 | 05:31 | 06:20 | 07:11 | 08:03 17:09 (WEA 17-1) | 07:59 15:17 (WEA 17-3) | 08:36
| 21:37 | 20:41 | 19:30 | 18:21 41 17:50 (WEA 17-2) | 16:27 25  15:42 (WEA 17-3) | 16:15
23| 05:32 | 06:21 | 07:13 | 08:05 17:11 (WEA 17-1) | 08:01 15:18 (WEA 17-3) | 08:36
| 21:36 | 20:39 | 19:27 | 18:19 34 17:48 (WEA 17-2) | 16:26 24 15:42 (WEA 17-3) | 16:16
24| 05:33 | 06:23 | 07:15 | 08:07 17:13 (WEA 17-1) | 08:03 15:19 (WEA 17-3) | 08:37
| 21:34 | 20:37 | 19:25 | 18:17 26  17:46 (WEA 17-2) | 16:25 23 15:42 (WEA 17-3) | 16:16
25| 05:35 | 06:25 | 07:16 | 08:09 17:18 (WEA 17-1) | 08:04 15:19 (WEA 17-3) | 08:37
| 21:33 | 20:35 | 19:22 | 18:15 6  17:24 (WEA 17-1) | 16:24 22 15:41 (WEA 17-3) | 16:17
26 | 05:36 | 06:26 | 07:18 | 08:10 | 08:06 15:21 (WEA 17-3) | 08:38
| 21:31 | 20:32 | 19:20 | 18:13 | 16:23 19 15:40 (WEA 17-3) | 16:18
27 | 05:38 | 06:28 | 07:20 | 08:12 | 08:07 15:22 (WEA 17-3) | 08:38
| 21:30 | 20:30 | 19:18 | 18:11 | 16:22 18  15:40 (WEA 17-3) | 16:18
28 | 05:39 | 06:30 | 07:21 | 07:14 | 08:09 15:24 (WEA 17-3) | 08:38
| 21:28 | 20:28 | 19:15 | 17:09 | 16:21 16 15:40 (WEA 17-3) | 16:19
29 | 05:41 | 06:31 | 07:23 | 07:16 | 08:11 15:25 (WEA 17-3) | 08:38
| 21:27 | 20:26 | 19:13 | 17:07 | 16:20 13 15:38 (WEA 17-3) | 16:20
30 | 05:42 | 06:33 | 07:25 | 07:18 | 08:12 15:27 (WEA 17-3) | 08:38
| 21:25 | 20:23 | 19:11 | 17:05 | 16:19 10 15:37 (WEA 17-3) | 16:21
31| 05:44 | 06:35 | | 07:20 | | 08:39
| 21:24 | 20:21 | | 17:03 | | 16:22
Sonnenscheinstunden | 505 | 456 | 382 | 332 | 265 | 241
astr.max.mogl.Beschattung | | | | 914 | 597 | 5

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

Tag im Monat Sonnenaufgang  (SS:MM)

Sonnenuntergang (SS:MM)

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

(WEA mit erstem Schatten)

Minuten mit Schatten (WEA mit letztem Schatten)

18.12.2018 11:43 2149/31/3ind PRO .

Anlage 8
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windPRO 3.0.654 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk
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Lizenzierter Anwender:

ZECH Ingenieurgesellschaft mbH
Hessenweg 38

DE-49809 Lingen (Ems)

0049 591 800 1634

Thomas Wihard / wihard@zechgmbh.de

Berechnet:

18.12.2018 11:19/3.0.654

Projekt:

LQ13955.2 Fiirstenau-Hollenstede 18

Beschreibung:
Windenergie Hollenstede 18 Planungs-
gesellschaft mbH

Schattenwurf-Untersuchung zum
Genehmigungsverfahren fiir die Errichtung
von 4 Windenergieanlagen in Hollenstede

SHADOW - Kalender

Berechnung: Windenergie Hollenstede 2018-12Schattenrezeptor: IP 20a - Zur Dasslage 1/Siidost
Voraussetzungen fiir Berechnung des Schattenwurfs

Referenzjahr fiir Kalender 2018

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

|Januar | Februar | Mérz | April | Mai | Juni | Juli |August | SeptembefOktober | Novembei Dezember
1]08:39 | 08:12 | 07:17 16:48 (WEA 17-3) | 07:06 | 05:59 | 05:12 | 05:08 | 05:45  |06:36 | 07:26 107:21 | 08:14
116:23 | 17:12 |18:04 12 17:00 (WEA17-3) [ 20:00 | 20:52  |21:39  |21:54  [21:22  [20:19 | 19:08 117:01 | 16:19
2| 08:38 | 08:10 | 07:15 | 07:03 | 05:57 | 05:11 | 05:09 | 05:47 | 06:38 | 07:28 | 07:23 | 08:15
|16:24 | 17:13 | 18:06 120:01  |20:54  |21:40 | 21:54 | 21:20 | 20:17 | 19:06 116:59 | 16:18
308:38 | 08:08 | 07:13 | 07:01 | 05:55 | 05:11 | 05:10 | 05:48 | 06:40 | 07:30 | 07:25 | 08:17
116:25 | 17:15 | 18:08 120:03  |20:55 | 2141 |21:53 | 21:19 | 20:14 | 19:04 116:57 | 16:17
4]08:38 | 08:07 | 07:11 ]06:59 | 05:53  |05:10 | 05:10 | 05:50 | 06:41 | 07:32 |07:27  ]08:18
| 16:26 | 17:17 | 18:10 | 20:05 | 20:57 | 21:42 | 21:53 | 21:17 | 20:12 | 19:01 | 16:55 | 16:17
5]08:38 | 08:05 | 07:08 ] 06:56 | 05:52  ]05:09 | 05:11 | 05:52 | 06:43 | 07:33 107:29  ]08:19
| 16:28 | 17:19 | 18:12 | 20:07 | 20:59 | 21:43 | 21:52 | 21:15 | 20:10 | 18:59 | 16:53 | 16:16
6]08:38 | 08:03 | 07:06 | 06:54 | 05:50 | 05:08  |05:12 | 05:53 | 06:45 | 07:35 07:31 ] 08:21
116:29 | 17:21 | 18:13 120:08  |21:00 |21:44  |21:52 | 21:13 | 20:07 | 18:57 |16:51 | 16:16
7| 08:37 | 08:02 | 07:04 | 06:52 | 05:48 | 05:08 | 05:13 | 05:55 | 06:46 | 07:37 | 07:32 | 08:22
116:30 | 17:23 | 18:15 120:10  |21:02  |21:45 | 21:51 | 21:11 | 20:05 | 18:54 |16:50 | 16:15
8] 08:37 | 08:00 | 07:02 | 06:49 | 05:46 | 05:07 | 05:14 | 05:56 | 06:48 | 07:38 | 07:34 | 08:23
116:31 | 17:25 | 18:17 ]20:12  |21:04  |21:46  |21:51 | 21:10 | 20:03 | 18:52 |16:48 | 16:15
9]08:36 | 07:58 | 06:59 | 06:47 | 05:44  ]05:07  |05:15 | 05:58 | 06:50 | 07:40 107:36 | 08:24
| 16:33 | 17:27 | 18:19 | 20:14 | 21:05 | 21:47 | 21:50 | 21:08 | 20:00 | 18:50 | 16:46 | 16:14
10]08:36 | 07:56 | 06:57 | 06:45 | 05:42  |05:06 |05:16 | 06:00 | 06:51 | 07:42 107:38 ] 08:26
| 16:34 | 17:29 | 18:21 | 20:15 | 21:07 | 21:48 | 21:49 | 21:06 | 19:58 | 18:47 | 16:45 | 16:14
11]08:35 | 07:54 | 06:55 ] 06:42 | 05:41  |05:06 |05:17 | 06:01 | 06:53 | 07:44 | 07:40 | 08:27
116:36 | 17:30 | 18:23 120:17  |21:09 | 21:49 | 21:49  |21:04 | 19:56 | 18:45 116:43 | 16:14
12 | 08:35 | 07:52 | 06:52 | 06:40 | 05:39 | 05:05 | 05:18 | 06:03 | 06:55 | 07:45 | 07:42 | 08:28
116:37 | 17:32 | 18:24 120:19  |21:10 | 21:50 | 21:48 | 21:02 | 19:53 | 18:43 |16:41 | 16:14
13 | 08:34 | 07:51 16:50 (WEA 17-3) | 06:50 | 06:38 | 05:37 | 05:05 | 05:19 | 06:05 | 06:56 | 07:47 17:24 (WEA 17-3) | 07:43 | 08:29
116:39  |17:34 11 17:01 (WEA 17-3) | 18:26 20:21  |21:12 | 21:50 | 21:47 | 21:00 | 19:51 | 18:41 7 17:31 (WEA17-3) | 16:40 | 16:14
14108:33 | 07:49 16:48 (WEA 17-3) | 06:48 106:36 | 05:36 ] 05:05 |05:20 | 06:06 | 06:58 | 07:49 17:20 (WEA 17-3) | 07:45 | 08:30
| 16:40 | 17:36 15 17:03 (WEA 17-3) | 18:28 | 20:22 | 21:14 | 21:51 | 21:46 | 20:58 | 19:49 | 18:38 14 17:34 (WEA 17-3) | 16:38 | 16:14
15]08:32 | 07:47 16:46 (WEA 17-3) | 06:45 ]06:33 | 05:34  ]05:05 |05:21 | 06:08 | 07:00 | 07:51 17:18 (WEA 17-3) | 07:47 | 08:31
| 16:42 | 17:38 19 17:05 (WEA 17-3) | 18:30 | 20:24 | 21:15 | 21:52 | 21:45 | 20:56 | 19:46 | 18:36 18 17:36 (WEA 17-3) | 16:37 | 16:14
16]08:31 | 07:45 16:45 (WEA 17-3) | 06:43 ]06:31 | 05:32  |05:04 |05:23 | 06:10 | 07:01 | 07:52 17:17 (WEA 17-3) | 07:49 | 08:32
|16:43 | 17:40 21  17:06 (WEA 17-3) | 18:31 120:26 | 21:17 | 21:52 | 21:44 | 20:54 | 19:44 | 18:34 20 17:37 (WEA17-3) | 16:35 | 16:14
17 | 08:31 | 07:43 16:44 (WEA 17-3) | 06:41 | 06:29 | 05:31 | 05:04 | 05:24 | 06:11 | 07:03 | 07:54 17:15 (WEA 17-3) | 07:51 | 08:33
116:45 | 17:42 23 17:07 (WEA 17-3) | 18:33 120:28 | 21:18 | 21:53 | 2143 |20:52 | 19:41 | 18:32 23 17:38 (WEA17-3) | 16:34 | 16:14
18 | 08:30 | 07:41 16:43 (WEA 17-3) | 06:38 | 06:27 | 05:29 | 05:04 | 05:25 | 06:13 | 07:05 | 07:56 17:14 (WEA 17-3) | 07:52 | 08:33
|16:47 | 17:44 24 17:07 (WEA 17-3) | 18:35 120:29  |21:20 | 21:53 | 2142 |20:50 | 19:39 | 18:29 24 17:38 (WEA17-3) | 16:33 | 16:14
19]08:29 | 07:39 16:42 (WEA 17-3) | 06:36 ] 06:24 | 05:28 | 05:04  |05:27 | 06:15 | 07:06 | 07:58 17:13 (WEA 17-3) | 07:54 | 08:34
| 16:48 | 17:46 25 17:07 (WEA 17-3) | 18:37 | 20:31 | 21:21 | 21:53 | 21:41 | 20:48 | 19:37 | 18:27 25 17:38 (WEA 17-3) | 16:31 | 16:14
20]08:28 | 07:37 16:42 (WEA 17-3) | 06:34 ]06:22 | 05:26 | 05:04 | 05:28 | 06:16 | 07:08 | 08:00 17:13 (WEA 17-3) | 07:56 | 08:35
| 16:50 | 17:48 26 17:08 (WEA 17-3) | 18:39 | 20:33 | 21:23 | 21:54 | 21:39 | 20:45 | 19:34 | 18:25 25  17:38 (WEA 17-3) | 16:30 | 16:15
21]08:26 | 07:35 16:42 (WEA 17-3) | 06:31 ]06:20 | 05:25 | 05:04 | 05:29 | 06:18 | 07:10 | 08:01 17:12 (WEA 17-3) | 07:57 | 08:35
116:52 | 17:49 26  17:08 (WEA 17-3) | 18:40 120:35 | 21:24 | 21:54 | 21:38 2043 | 19:32 | 18:23 26 17:38 (WEA17-3) | 16:29 | 16:15
22 | 08:25 | 07:32 16:42 (WEA 17-3) | 06:29 | 06:18 | 05:24 | 05:05 | 05:31 | 06:20 | 07:11 | 08:03 17:12 (WEA 17-3) | 07:59 | 08:36
|16:53 | 17:51 26  17:08 (WEA 17-3) | 18:42 120:36 | 21:26 | 21:54 | 21:37 | 2041 | 19:30 | 18:21 26 17:38 (WEA17-3) | 16:27 | 16:15
23| 08:24 | 07:30 16:42 (WEA 17-3) | 06 27 | 06:16 | 05:22 | 05:05 | 05:32 | 06:21 | 07:13 | 08:05 17:13 (WEA 17-3) | 08:01 | 08:36
|16:55 | 17:53 26  17:08 (WEA 17-3) | 18 120:38 | 21:27 | 21:55 | 21:36 | 20:39 | 19:27 | 18:19 25 17:38 (WEA17-3) | 16:26 | 16:16
2410823 | 07:28 1642 (WEA 17-3) | 06+ 24 ]06:14 | 05:21 ] 05:05  |05:33 | 06:23 | 07:15 | 08:07 17:13 (WEA 17-3) | 08:03 | 08:37
| 16:57 | 17:55 25 17:07 (WEA 17-3) | 18:46 | 20:40 | 21:29 | 21:55 | 21:34 | 20:37 | 19:25 | 18:17 25 17:38 (WEA 17-3) | 16:25 | 16:16
25]08:22 | 07:26 16:43 (WEA 17-3) | 07:22 ]06:12 | 05:20 | 05:05  |05:35 | 06:25 | 07:16 | 08:09 17:13 (WEA 17-3) | 08:04 | 08:37
| 16:59 | 17:57 23 17:06 (WEA 17-3) | 19:47 | 20:42 | 21:30 | 21:55 | 21:33 | 20:35 | 19:22 | 18:15 24 17:37 (WEA 17-3) | 16:24 | 16:17
26]08:20 | 07:24 16:44 (WEA 17-3) | 07:20 ]06:09 | 05:19  |05:06 |05:36 | 06:26 | 07:18 | 08:10 17:14 (WEA 17-3) | 08:06 | 08:38
17:00  |17:59 21 17:05 (WEA 17-3) | 19:49 120:43  |21:31  |21:55 | 21:31 | 20:32 | 19:20 | 18:13 22 17:36 (WEA17-3) | 16:23 | 16:18
27| 08:19 | 07:22 16:45 (WEA 17-3) | 07:17 | 06:07 | 05:18 | 05:06 | 05:38 | 06:28 | 07:20 | 08:12 17:15 (WEA 17-3) | 08:07 | 08:38
17:02  |18:01 19  17:04 (WEA 17-3) | 19:51 ]20:45  |21:33  |21:55  |21:30  |20:30 | 19:18 | 18:11 20 17:35 (WEA17-3) | 16:22 | 16:18
28 | 08:17 | 07:20 16:46 (WEA 17-3) | 07:15 | 06:05 | 05:16 | 05:07 | 05:39 | 06:30 | 07:21 | 07:14 16:16 (WEA 17-3) | 08:09 | 08:38
|17:04  |18:02 16  17:02 (WEA 17-3) | 19:53 |20:47 | 21:334 | 21:55 | 21:28 | 20:28 | 19:15 | 17:08 18  16:34 (WEA17-3) | 16:21 | 16:19
29108:16 | | 07:13 ]06:03 | 05:15  |05:07 | 0541 | 06:31 | 07:23 | 07:16 16:18 (WEA 17-3) | 08:11 | 08:38
| 17:06 | | 19:54 | 20:48 | 21:35 | 21:54 | 21:27 | 20:26 | 19:13 | 17:07 14 16:32 (WEA 17-3) | 16:20 | 16:20
30| 08:15 | | 07:10 ] 06:01 | 05:14  |05:08  |05:42 | 06:33 | 07:25 | 07:18 16:21 (WEA 17-3) | 08:12 | 08:38
| 17:08 | | 19:56 | 20:50 | 21:37 | 21:54 | 21:25 | 20:23 | 19:11 | 17:05 8 16:29 (WEA 17-3) | 16:19 | 16:21
3110813 | | 07:08 | 105:13 | |05:44 ] 06:35 | | 07:20 | | 08:39
117:10 | ] 19:58 | 121:38 | |21:24 20221 | | 17:03 | | 16:22
Sonnenscheinstunden | 256 | 275 | 366 | 416 | 487 | 502 | 505 | 456 | 382 | 332 | 265 | 241

astr.max.mogl.Beschattung | | 346 | 12 | | | | | | | 364 | |

Tabellen-Layout: Die Daten fiir 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

windPRO 3.0.654 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk

18.12.2018

LQ13955.2 / Wi

(WEA mit erstem Schatten)

(WEA mit letztem Schatten)

18.12.2018 11:43 PBO/3 VI ndPRO
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Projekt:

LQ13955.2 Fiirstenau-Hollenstede 18

SHADOW - Kalender

Beschreibung:

gesellschaft mbH

Windenergie Hollenstede 18 Planungs-

Schattenwurf-Untersuchung zum
Genehmigungsverfahren fiir die Errichtung
von 4 Windenergieanlagen in Hollenstede

Lizenzierter Anwender:
ZECH Ingenieurgesellschaft mbH
Hessenweg 38
DE-49809 Lingen (Ems)
0049 591 800 1634
Thomas Wihard / wihard@zechgmbh.de

Berechnet:

18.12.2018 11:19/3.0.654

Berechnung: Windenergie Hollenstede 2018-12Schattenrezeptor: IP 20b - Zur Dasslage 1/Siidwest

Voraussetzungen fiir Berechnung des Schattenwurfs

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

Sonnenscheinstunden |

| Januar

1]08:39
| 16:23
2] 08:38
| 16:24
3108:38
| 16:25

4 08:38
| 16:26
5] 08:38
| 16:28

6 | 08:38
| 16:29
7] 08:37
| 16:30

8 | 08:37
| 16:31
9| 08:36
| 16:33

10 | 08:36
| 16:34
11| 08:35
| 16:36
12| 08:35
| 16:37

13 | 08:34
| 16:39
14 | 08:33
| 16:40

15 | 08:32
| 16:42

16 | 08:31
| 16:43

17 | 08:31
| 16:45

18 | 08:30
| 16:47

19 | 08:29
| 16:48
20 | 08:28
| 16:50
21| 08:26
| 16:52
22| 08:25
| 16:53
23 | 08:24
| 16:55
24 | 08:23
| 16:57
25 | 08:22
| 16:59
26 | 08:20
| 17:00
27 | 08:19
| 17:02
28 | 08:17
| 17:04
29 | 08:16
| 17:06
30 | 08:15
| 17:08

31 08:13
| 17:10
256

astr.max.mogl.Beschattung |

| Februar
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QN NOND
OoNORORO
SRR WRERTANEN

7:23
8:00

OHOHOFHROFHOFHOFORO

275

10

15

19

21

23

24

25

26

26
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2018

8:04
7:15
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| 06:55
| 18:23
16:48 (WEA 17-3) | 06:52
16:58 (WEA 17-3) | 18:24
16:46 (WEA 17-3) | 06:50
17:01 (WEA 17-3) | 18:26
16:44 (WEA 17-3) | 06:48
17:03 (WEA 17-3) | 18:28
16:43 (WEA 17-3) | 06:45
17:04 (WEA 17-3) | 18:30
16:42 (WEA 17-3) | 06:43
17:05 (WEA 17-3) | 18:31
16:42 (WEA 17-3) | 06:41
17:06 (WEA 17-3) | 18:33
16:40 (WEA 17-3) | 06:38
17:05 (WEA 17-3) | 18:35
16:40 (WEA 17-3) | 06:36
17:06 (WEA 17-3) | 18:37
16:40 (WEA 17-3) | 06:34
17:06 (WEA 17-3) | 18:39
16:40 (WEA 17-3) | 06:31
17:06 (WEA 17-3) | 18:40
16:40 (WEA 17-3) | 06:29
17:06 (WEA 17-3) | 18:42
16:41 (WEA 17-3) | 06:27
17:06 (WEA 17-3) | 18:44
16:40 (WEA 17-3) | 06:24
17:04 (WEA 17-3) | 18:46
16:41 (WEA 17-3) | 07:22
17:04 (WEA 17-3) | 19:47
16:42 (WEA 17-3) | 07:20
17:03 (WEA 17-3) | 19:49
16:44 (WEA 17-3) | 07:17
17:01 (WEA 17-3) | 19:51
16:45 (WEA 17-3) | 07:15
16:59 (WEA 17-3) | 19:53
| 07:13
| 19:54
| 07:10
| 19:56
| 07:08
| 19:58
| 366
|

6

13

17

19

20

20

20

20

20

21

22

24

26

28

30

31

31

31

31

31

31

30

28

26

585

| April

16:49 (WEA 17-3) | 07:06
16:55 (WEA 17-3) | 20:00
| 07:03
| 20:01
| 07:01
| 20:03
| 06:59
| 20:05
| 06:56
| 20:07
| 06:54
| 20:08
| 06:52
| 20:10
17:43 (WEA 17-2) | 06:49
17:52 (WEA 17-2) | 20:12
17:41 (WEA 17-2) | 06:47
17:54 (WEA 17-2) | 20:14
17:38 (WEA 17-2) | 06:45
17:55 (WEA 17-2) | 20:15
17:37 (WEA 17-2) | 06:42
17:56 (WEA 17-2) | 20:17
17:37 (WEA 17-2) | 06:40
17:57 (WEA 17-2) | 20:19
17:36 (WEA 17-2) | 06:38
17:56 (WEA 17-2) | 20:21
17:36 (WEA 17-2) | 06:36
17:56 (WEA 17-2) | 20:22
17:35 (WEA 17-2) | 06:33
17:55 (WEA 17-2) | 20:24
17:35 (WEA 17-2) | 06:31
17:55 (WEA 17-2) | 20:26
17:36 (WEA 17-2) | 06:29
17:57 (WEA 17-1) | 20:28
17:36 (WEA 17-2) | 06:27
17:58 (WEA 17-1) | 20:29
17:36 (WEA 17-1) | 06:24
18:00 (WEA 17-1) | 20:31
17:35 (WEA 17-1) | 06:22
18:01 (WEA 17-1) | 20:33
17:33 (WEA 17-1) | 06:20
18:01 (WEA 17-1) | 20:35
17:32 (WEA 17-1) | 06:18
18:02 (WEA 17-1) | 20:36
17:31 (WEA 17-1) | 06:16
18:02 (WEA 17-1) | 20:38
17:31 (WEA 17-1) | 06:14
18:02 (WEA 17-1) | 20:40
18:31 (WEA 17-1) | 06:12
19:02 (WEA 17-1) | 20:42
18:30 (WEA 17-1) | 06:09
19:01 (WEA 17-1) | 20:43
18:30 (WEA 17-1) | 06:07
19:01 (WEA 17-1) | 20:45
18:30 (WEA 17-1) | 06:05
19:01 (WEA 17-1) | 20:47
18:30 (WEA 17-1) | 06:03
19:00 (WEA 17-1) | 20:48
18:31 (WEA 17-1) | 06:01
18:59 (WEA 17-1) | 20:50
18:32 (WEA 17-1) |
18:58 (WEA 17-1) |
| 416
|

24

22

17

11

74

| Mai

18:32 (WEA 17-1
18:56 (WEA 17-1
18:33 (WEA 17-1
18:55 (WEA 17-1
18:36 (WEA 17-1
18:53 (WEA 17-1
18:38 (WEA 17-1
18:49 (WEA 17-1

| 05:59
| 20:52
| 05:57
| 20:54
| 05:55
| 20:55
| 05:53
| 20:57
| 05:52
| 20:59
| 05:50
| 21:00
| 05:48
| 21:02
| 05:46
| 21:04
| 05:44
| 21:05
| 05:42
| 21:07
| 05:41

— e

5:37

NONONONONONONONONONONONONONONONONONONO
AR A el AN Al e A el AR el Al A el Al vl Al A el Al ARl A e A ARl
PR WREWEWEWEWNRNRNNRN RN R RN RN RN RN R W e W W W e
WNPANUPROWOROOOORNNOARRTNWORROWVORNNORBEON

1:38

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

Tag im Monat

Sonnenaufgang

(SS:MM)

Sonnenuntergang (SS:MM)

Minuten mit Schatten

Zeitpunkt (SS:MM) Schattenanfang

windPRO 3.0.654 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk

18.12.2018
LQ13955.2 / Wi

Zeitpunkt (SS:MM) Schattenende

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

18.12.2018 11:43 @1/31/3“’](3] PRO .
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Projekt:

LQ13955.2 Fiirstenau-Hollenstede 18

SHADOW - Kalender

Beschreibung:

gesellschaft mbH

Windenergie Hollenstede 18 Planungs-

Schattenwurf-Untersuchung zum

Genehmigungsverfahren fiir die Errichtung
von 4 Windenergieanlagen in Hollenstede

Lizenzierter Anwender:

ZECH Ingenieurgesellschaft mbH

Hessenweg 38
DE-49809 Lingen (Ems)
0049 591 800 1634

Berechnet:

Thomas Wihard / wihard@zechgmbh.de
18.12.2018 11:19/3.0.654

Berechnung: Windenergie Hollenstede 2018-12Schattenrezeptor: IP 20b - Zur Dasslage 1/Siidwest
Voraussetzungen fiir Berechnung des Schattenwurfs

Referenzjahr fiir Kalender
Die dargestellten Zeiten sind die astronomisch maximal mogliche Beschattungsdauer, berechnet unter folgenden Annahmen:

Die Sonne scheint taglich von Sonnenauf- bis -untergang

2018

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

| Juli

105:08
| 21:54

1:53

1:50
5:16

Sonnenscheinstunden | 505
astr.max.mogl.Beschattung |

| August

| September

|20:00 10
|19:58 17
|19:56 21
|19:53 24
|19:51 26
|19:49 28
|19:46 30
|19:44 30
|19:41 32
|19:39 32
|19:37 32
|19:3¢ 32
|19:32 31
|19:30 30
|19:27 29
|19:25 27
|19:22 25
|19:20 22
|19:18 21
|19:15 20
|19:13 20

|19:11 21

560

| Oktober

| 07:26
| 19:08
| 07:28
| 19:06
| 07:30
| 19:04
| 07:32
| 19:01
| 07:33
| 18:59
| 07:35
| 18:57
| 07:37
| 18:54
| 07:38
| 18:52
18:32 (WEA 17-1) | 07:40
18:42 (WEA 17-1) | 18:50
18:29 (WEA 17-1) | 07:42
18:46 (WEA 17-1) | 18:47
18:27 (WEA 17-1) | 07:44
18:48 (WEA 17-1) | 18:45
18:24 (WEA 17-1) | 07:45
18:48 (WEA 17-1) | 18:43
18:23 (WEA 17-1) | 07:47
18:49 (WEA 17-1) | 18:41
18:21 (WEA 17-1) | 07:49
18:49 (WEA 17-1) | 18:38
18:20 (WEA 17-1) | 07:51
18:50 (WEA 17-1) | 18:36
18:20 (WEA 17-1) | 07:52
18:50 (WEA 17-1) | 18:34
18:18 (WEA 17-1) | 07:54
18:50 (WEA 17-1) | 18:32
18:18 (WEA 17-1) | 07:56
18:50 (WEA 17-1) | 18:29
18:18 (WEA 17-1) | 07:58
18:50 (WEA 17-1) | 18:27
18:17 (WEA 17-1) | 08:00
18:49 (WEA 17-1) | 18:25
18:17 (WEA 17-1) | 08:01
18:48 (WEA 17-1) | 18:23
18:18 (WEA 17-1) | 08:03
18:48 (WEA 17-1) | 18:21
18:17 (WEA 17-1) | 08:05
18:46 (WEA 17-1) | 18:19
18:18 (WEA 17-1) | 08:07
18:45 (WEA 17-1) | 18:17
18:19 (WEA 17-1) | 08:09
18:44 (WEA 17-1) | 18:15
18:19 (WEA 17-2) | 08:10
18:41 (WEA 17-1) | 18:13
18:18 (WEA 17-2) | 08:12
18:39 (WEA 17-1) | 18:11
18:17 (WEA 17-2) | 07:14
18:37 (WEA 17-1) | 17:08
18:16 (WEA 17-2) | 07:16
18:36 (WEA 17-2) | 17:07
18:15 (WEA 17-2) | 07:18
18:36 (WEA 17-2) | 17:05
| 07:20
| 17:03
| 332
|

21

21

19

17

15

11

10

16

19

21

23

25

25

26

26

26

26

25

24

22

20

18

14

8

483

| Novembelt Dezember

18:15 (WEA 17-2) | 07:21
18:36 (WEA 17-2) | 17:01
18:15 (WEA 17-2) | 07:23
18:36 (WEA 17-2) | 16:59
18:15 (WEA 17-2) | 07:25
18:34 (WEA 17-2) | 16:57
18:16 (WEA 17-2) | 07:27
18:33 (WEA 17-2) | 16:55
18:17 (WEA 17-2) | 07:29
18:32 (WEA 17-2) | 16:53
18:19 (WEA 17-2) | 07:31
18:30 (WEA 17-2) | 16:51
18:21 (WEA 17-2) | 07:32
18:26 (WEA 17-2) | 16:50
| 07:34
| 16:48
| 07:36
| 16:46
| 07:38
| 16:45
| 07:40
| 16:43
| 07:42
| 16:41
| 07:43
| 16:40
17:20 (WEA 17-3) | 07:45
17:30 (WEA 17-3) | 16:38
17:17 (WEA 17-3) | 07:47
17:33 (WEA 17-3) | 16:37
17:15 (WEA 17-3) | 07:49
17:34 (WEA 17-3) | 16:35
17:14 (WEA 17-3) | 07:51
17:35 (WEA 17-3) | 16:34
17:12 (WEA 17-3) | 07:52
17:35 (WEA 17-3) | 16:33
17:11 (WEA 17-3) | 07:54
17:36 (WEA 17-3) | 16:31
17:11 (WEA 17-3) | 07:56
17:36 (WEA 17-3) | 16:30
17:10 (WEA 17-3) | 07:57
17:36 (WEA 17-3) | 16:29
17:10 (WEA 17-3) | 07:59
17:36 (WEA 17-3) | 16:27
17:10 (WEA 17-3) | 08:01
17:36 (WEA 17-3) | 16:26
17:10 (WEA 17-3) | 08:03
17:36 (WEA 17-3) | 16:25
17:11 (WEA 17-3) | 08:04
17:36 (WEA 17-3) | 16:24
17:11 (WEA 17-3) | 08:06
17:35 (WEA 17-3) | 16:23
17:12 (WEA 17-3) | 08:07
17:34 (WEA 17-3) | 16:22
16:13 (WEA 17-3) | 08:09
16:33 (WEA 17-3) | 16:21
16:14 (WEA 17-3) | 08:11
16:32 (WEA 17-3) | 16:20
16:16 (WEA 17-3) | 08:12
16:30 (WEA 17-3) | 16:19
16:19 (WEA 17-3) |
16:27 (WEA 17-3) |
| 265
|

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

Tag im Monat

Sonnenaufgang

(SS:MM)

Sonnenuntergang (SS:MM)

Minuten mit Schatten

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

windPRO 3.0.654 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk

18.12.2018
LQ13955.2 / Wi

6:17

DO DDRND0D DD D
EFNENRNRNENRR
PO PAPUIWUNOREOO

8:27
6:14
8:28
6:14

DAONODDANON0ODDN0ON0DDON0DDRD D
PR WRPWR WA WRRRWR,WRWRWEWRN
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8:37
6:17
8:38
6:18
8:38
6:18
8:38
6:19
8:38
6:20
8:38
6:21

HOFEFOHOFEFOHOFEFOHOHOHEHOHEHOREHOHEHOFEFOHEHOFEFOHEHOFEFOHOHEFOHEHOHEHOHEHOHEHOREFOHEHOREFOHEHOFEFOREOREORO
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(WEA mit erstem Schatten)
(WEA mit letztem Schatten)
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Projekt: Beschreibung: Lizenzierter Anwender:

LQ13955.2 Fiirstenau-Hollenstede 18  Windenergie Hollenstede 18 Planungs- ZECH Ingenieurgesellschaft mbH
gesellschaft mbH Hessenweg 38
DE-49809 Lingen (Ems)
Schattenwurf-Untersuchung zum 0049 591 800 1634
Genehmigungsverfahren fiir die Errichtung Thomas Wihard / wihard@zechgmbh.de

Berechnet:

von 4 Windenergieanlagen in Hollenstede 18.12.2018 11:19/3.0.654

SHADOW - Kalender

Berechnung: Windenergie Hollenstede 2018-12Schattenrezeptor: IP 21a - Zur Dasslage 3/Siidost
Voraussetzungen fiir Berechnung des Schattenwurfs

Referenzjahr fiir Kalender 2018

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

|Januar |Februar |Marz | April | Mai | Juni | Juli | August | SeptembefOktober |Novembei Dezember
1] 08:39 | 08:12 7:17 | 07:06 | 05:59 | 05:12 05:08 05:45 | 06:36 | 07:26 | 07:21 8:14
| 16:23 | 17:12 8:04 | 20:00 | 20:52 | 21:39 21:54 21:22 | 20:19 | 19:08 | 17:01 6:19
2] 08:38 | 08:10 7:15 | 07:03 | 05:57 | 05:11 05:09 05:47 | 06:38 | 07:28 | 07:23 8:15
| 16:24 | 17:13 8:06 | 20:01 | 20:54 | 21:40 21:20 | 20:17 | 19:06 | 16:59 6:18
3108:38 | 08:08 7:13 | 07:01 | 05:55 | 05:11 05:48 | 06:40 | 07:30 | 07:25 8:17
| 16:25 | 17:15 8:08 | 20:03 | 20:55 | 21:41 21:19 | 20:14 | 19:04 | 16:57 6:17
4| 08:38 | 08:07 7:11 | 06:59 | 05:53 | 05:10 05:50 | 06:41 | 07:32 | 07:27 8:18
| 16:26 | 17:17 8:10 | 20:05 | 20:57 | 21:42 21:17 | 20:12 | 19:01 | 16:55 6:17
5108:38 | 08:05 7:08 | 06:56 | 05:52 | 05:09 05:52 | 06:43 | 07:33 | 07:29
| 16:28 | 17:19 8:12 | 20:07 | 20:59 | 21:43 21:15 | 20:10 | 18:59 | 16:53
6 | 08:38 | 08:03 | 06:54 | 05:50 | 05:08 05:53 | 06:45 | 07:35 | 07:31
| 16:29 | 17:21 | 20:08 | 21:00 | 21:44 21:13 | 20:07 | 18:57 | 16:51
7 | 08:37 | 08:02 05:55 | 06:46 | 07:37 | 07:32
| 16:30 | 17:23 | 20:10 | 21:02 | 21:45 21:11 | 20:05 | 18:54 | 16:50
8| 08:37 | 08:00 | 06:49 | 05:46 | 05:07 05:56 | 06:48 | 07:38 | 07:34

|16:31 | 17:25
908:36 | 07:58
|16:33 | 17:27
10]08:36 | 07:56
|16:34 | 17:29
11]08:35 | 07:54
|16:36 | 17:30
12]08:35 | 07:52
|16:37 | 17:32
13]08:34 | 07:51
|16:39 | 17:34
14]08:33 | 07:49
|16:40 | 17:36
15]08:32 | 07:47
|16:42 | 17:38
16 |08:31 | 07:45
|16:43 | 17:40
17108:30 | 07:43
|16:45 | 17:42
18]08:30 | 07:41
|16:47 | 17:44
19]08:29 | 07:39
| 16:48 | 17:46

|20:12 | 21:04 | 21:46
| 06:47 | 05:44 | 05:07
|20:14 | 21:05 | 21:47
| 06:45 | 05:42 | 05:06
|20:15 | 21:07 | 21:48
| 06:42 | 05:41 | 05:06
|20:17 | 21:09 | 21:49
| 06:40 | 05:39 | 05:05
|20:19 | 21:10 | 21:50
| 06:38 | 05:37 | 05:05
8:26  [20:21 | 21:12  |21:50 | 21:47
6:48 | 06:36 | 05:36 | 05:05 | 05:20
8:28  [20:22  |21:14  |21:51 | 21:46
6:45 | 06:33 | 05:34 | 05:05 | 05:21
|20:24 | 21:15  |21:52 | 21:45
|06:31 | 05:32 | 05:04 | 05:23
|20:26 | 21:17  |21:52 | 21:44
|06:29 | 05:31 | 05:04 | 05:24
8:33  [20:28  |21:18  |21:53 | 21:43
6:38 | 06:27 | 05:29 | 05:04 | 05:25
8:35  [20:29  |21:20 |21:53 | 21:42
| 06:24 | 05:28 | 05:04 | 05:27
20:31 | 2121 |21:53 | 21:41
20| 08:27 | 07:37 |06:22 | 05:27 | 05:04 | 05:28

|16:50 | 17:48 |20:33 | 21:23  |21:54 | 21:39 |19:34 | 18:25 | 16:30
21]08:26  |07:35 | 06:31  |06:20 | 05:25 | 05:04 | 05:29 |07:10 | 08:01 | 07:57

|16:52 | 17:49 | 18:40  |20:35 | 21:24  |21:54 | 21:38 | 20:43  [19:32 | 18:223 | 16:29
22]08:25 |07:32 | 06:29  |06:18 | 05:24 | 05:05 |05:331 | 06:20 | 07:11 | 08:03 | 07:59

|16:53 | 17:51 | 18:42  |20:36 | 21:26  |21:54 | 21:37 | 20:41  [19:30 | 18:221 | 16:27
23|08:24 |07:30 | 06:27  |06:16  |05:22 | 05:05  |05:32 | 06:21  |07:13  |08:05 | 08:01

|16:55 | 17:53 | 18:44  |20:38 | 21:27  |21:55 | 21:36 | 20:39 [ 19:27 | 18:19 | 16:26
24|08:23 | 07:28 | 06:24  |06:14  |05:21  |05:05  |05:33 | 06:23  |07:15 | 08:07 | 08:03

|16:57 | 17:55 | 18:46  |20:40  |21:29  |21:55  |21:34 | 20:37  |19:25 | 18:17 | 16:25
25|08:22 | 07:26 | 07:22  |06:12  |05:20 | 05:05  |05:35 | 06:25 |07:16 | 08:09 | 08:04

|16:59 | 17:57  |19:47 | 20:41 | 21:30  |21:55 | 21:33 [ 20:35 [ 19:22 | 18:15 | 16:24
26|08:20 | 07:24 | 07:20 | 06:09 | 05:19  |05:06 |05:36 | 06:26  |07:18 | 08:10 | 08:06

|17:00 | 17:59 | 19:49 | 20:43 21:31 |21:55 | 21:31 [ 20:32 | 19:20 18:13 | 16:23

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

[21:10  [20:03  |18:52 | 16:48
| 05:58 | 06:50 | 07:40 | 07:36
|21:08  |20:00 |18:50 | 16:46
| 06:00 | 06:51 | 07:42 | 07:38
|21:06  |19:58 | 18:47 | 16:45
|06:01 | 06:53 | 07:44 | 07:40
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|

DO DO NRNGRDD0N R
=R =N RN NN
AODADUIWUINOGOROO

8:27
6:14
8:28
6:14

21:04  |19:56 | 18:45 | 16:43
06:03 | 06:55 | 07:45 | 07:42
21:02  |19:53 | 1843 | 16:41
06:05 | 06:56 | 07:47 | 07:43
21:00  [19:51 | 18:41 | 16:40
06:06 | 06:58 | 07:49 | 07:45
20:58 | 19:49 | 18:38 | 16:38
06:08 | 07:00 | 07:51 | 07:47
0:56 | 19:46 | 18:36 | 16:37
|07:01 | 07:52 | 07:49
|19:44 | 18:34 | 16:35
| 07:03 | 07:54 | 07:50
|19:41 | 18:32 | 16:34
|07:05 | 07:56 | 07:52

ONONONONONONONONONONON
QR OROROROROROROROROROGR
HFAERADARL DR ORPOFRFOROFROOEOEO
OWOOVONOVOOOUIHFAFRWNNNFHWOWO A

G000 GhOo 0D 0NN ©N
NN ON RN R,O RO RO
SENWTIRJILOIURNGTEWS

|
|
|
|
|
|
|
|
|
|
|
|
|06:52 | 05:48 | 05:08 |
|
|
|
|
|
|
|
|
|
|
|
|

Q@R
S Wb W
== Wwo

: |18:29 | 16:33
| 07:06 | 07:58 | 07:54
119:37 | 18:27 | 16:31
| 07:08 | 08:00 | 07:56

HOHFOHOFHFOHOFHFOHOFEHOHOHOFEHOHOHEHOFHOFEF,OFEHOFEFOREOREORO

© o O
W www
© RIS

ONONONONONON
QAR
HAR DAL ROTE U
OO WUIOWNHFH MO
=
O
w
O
PBNRNRNIDNDNDNRNBIDNDNR D D
HFWRWHRWHWFRFWRWRWORWR WL WRWRRN
aONocouvooununuIUVAADARPWPAPWDANDPAEDPODO

8:37
6:17
8:38
6:18

HOHHOHOHFHOHOHEHOHOHOHEHOHEHOHEHOHOHEHOHOHFEHOHOFEHOHEHOHEHOHEHOHEHOHEHOHEHOHEHOHOEHOHEHOEOHEHOEOREO

| |
27108:19  |07:22 |07:17 | 06:07  |05:18  |05:06 |05:38  |06:28 |07:20 | 08:12 | 08:07 8:38
|17:02  |18:00  |19:51  |20:45  |21:33  |21:55  |[21:30  |20:30 | 19:18 | 18:11 | 16:22 6:18
2808:17 |07:20 |07:15 | 06:05  |05:16  |05:07 |05:339 |06:30 |07:21 | 07:14 | 08:09 8:38
|17:04  |18:02  |19:53  |20:47  |21:34  |21:55  |[21:28  [20:28 | 19:15  |[17:08 | 16:21 6:19
29| 08:16 | |07:13 | 06:03  |05:15  |05:07 |05:41 | 06:31  |07:23 | 07:16 | 08:11 8:38
|17:06 | | 19:54  [20:48 | 21:35 | 21:54  |21:27 | 20:226 | 19:13 | 17:07 | 16:20 6:20
30| 08:15 | |07:10  |06:001  |05:14  |05:08 |05:42 |06:33 |07:25 | 07:18 | 08:12 8:38
| 17:08 | |19:56  [20:50 | 21:37 | 21:54  |21:25  |20:223  |19:11 | 17:05 | 16:19 6:21
31]08:13 | | 07:08 | | 05:13 | | 05:44 | 06:35 | [07:20 | 8:39
|17:10 | | 19:58 | |21:38 | |21:24  |20:21 | |17:03 | 6:22
Sonnenscheinstunden | 256 | 275 | 366 | 416 | 487 | 502 | 505 | 456 | 382 | 332 | 265 241
astr.max.mdgl.Beschattung | | | | | | | | | | |
Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergegeben (Sommerzeit wie Bezugsjahr):
Tag im Monat Sonnenaufgang  (SS:MM) Zeitpunkt (SS:MM) Schattenanfang (WEA mit erstem Schatten)
Sonnenuntergang (SS:MM) Minuten mit Schatten Zeitpunkt (SS:MM) Schattenende (WEA mit letztem Schatten)
windPRO 3.0.654 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk 18.12.2018 11:43 253/31/gind PRO .
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Projekt:

LQ13955.2 Fiirstenau-Hollenstede 18

SHADOW - Kalender

Beschreibung:

gesellschaft mbH

Windenergie Hollenstede 18 Planungs-

Schattenwurf-Untersuchung zum
Genehmigungsverfahren fiir die Errichtung
von 4 Windenergieanlagen in Hollenstede

Lizenzierter Anwender:
ZECH Ingenieurgesellschaft mbH
Hessenweg 38
DE-49809 Lingen (Ems)
0049 591 800 1634
Thomas Wihard / wihard@zechgmbh.de

Berechnet:

18.12.2018 11:19/3.0.654

Berechnung: Windenergie Hollenstede 2018-12Schattenrezeptor: IP 21b - Zur Dasslage 3/Siidwest

Voraussetzungen fiir Berechnung des Schattenwurfs

Referenzjahr fiir Kalender
Die dargestellten Zeiten sind die astronomisch maximal mogliche 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]08:39
| 16:23
2] 08:38
| 16:24
3108:38
| 16:25

4 08:38
| 16:26
5]08:38
| 16:28

6 | 08:38
| 16:29
7] 08:37
| 16:30

8 | 08:37
| 16:31
9| 08:36
| 16:33

10 | 08:36
| 16:34
11| 08:35
| 16:36
12| 08:35
| 16:37
13| 08:34
| 16:39
14 | 08:33
| 16:40

15 | 08:32
| 16:42

16 | 08:31
| 16:43
17| 08:30
| 16:45

18 | 08:30
| 16:47

19 | 08:29
| 16:48
20 | 08:27
| 16:50
21| 08:26
| 16:52
22| 08:25
| 16:53
23 | 08:24
| 16:55
24 | 08:23
| 16:57
25 | 08:22
| 16:59
26 | 08:20
| 17:00
27 | 08:19
| 17:02
28 | 08:17
| 17:04
29 | 08:16
| 17:06
30 | 08:15
| 17:08
31| 08:13
| 17:10

Sonnenscheinstunden | 256
astr.max.mogl.Beschattung |

| Februar

8:12

N
HA
N
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8:08
7:15
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7:23
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275
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19

22

23

90

2018

17:12 (WEA 17-3) | 06:24
17:22 (WEA 17-3) | 18:46
17:09 (WEA 17-3) | 07:22
17:25 (WEA 17-3) | 19:47
17:08 (WEA 17-3) | 07:20
17:27 (WEA 17-3) | 19:49
17:06 (WEA 17-3) | 07:17
17:28 (WEA 17-3) | 19:51
17:05 (WEA 17-3) | 07:15
17:28 (WEA 17-3) | 19:53
| 07:13
| 19:54
| 07:10
| 19:56
| 07:08
| 19:58
| 366
|

25

25

26

26

26

25

24

22

20

17

13

10

14

17

19

20

21

21

19

19

17

15

11

12

17

21

507

| April

17:04 (WEA 17-3) | 07:06
17:29 (WEA 17-3) | 20:00
17:04 (WEA 17-3) | 07:03
17:29 (WEA 17-3) | 20:01
17:04 (WEA 17-3) | 07:01
17:30 (WEA 17-3) | 20:03
17:03 (WEA 17-3) | 06:59
17:29 (WEA 17-3) | 20:05
17:03 (WEA 17-3) | 06:56
17:29 (WEA 17-3) | 20:07
17:03 (WEA 17-3) | 06:54
17:28 (WEA 17-3) | 20:08
17:03 (WEA 17-3) | 06:52
17:27 (WEA 17-3) | 20:10
17:04 (WEA 17-3) | 06:49
17:26 (WEA 17-3) | 20:12
17:05 (WEA 17-3) | 06:47
17:25 (WEA 17-3) | 20:14
17:06 (WEA 17-3) | 06:45
17:23 (WEA 17-3) | 20:15
17:08 (WEA 17-3) | 06:42
17:21 (WEA 17-3) | 20:17
17:12 (WEA 17-3) | 06:40
17:17 (WEA 17-3) | 20:19
| 06:38
| 20:21
| 06:36
| 20:22
| 06:33
| 20:24
| 06:31
| 20:26
17:59 (WEA 17-2) | 06:29
18:09 (WEA 17-2) | 20:28
17:56 (WEA 17-2) | 06:27
18:10 (WEA 17-2) | 20:29
17:55 (WEA 17-2) | 06:24
18:12 (WEA 17-2) | 20:31
17:54 (WEA 17-2) | 06:22
18:13 (WEA 17-2) | 20:33
17:52 (WEA 17-2) | 06:20
18:12 (WEA 17-2) | 20:35
17:52 (WEA 17-2) | 06:18
18:13 (WEA 17-2) | 20:36
17:51 (WEA 17-2) | 06:16
18:12 (WEA 17-2) | 20:38
17:52 (WEA 17-2) | 06:14
18:11 (WEA 17-2) | 20:40
18:52 (WEA 17-2) | 06:12
19:11 (WEA 17-2) | 20:42
18:52 (WEA 17-2) | 06:09
19:09 (WEA 17-2) | 20:43
18:53 (WEA 17-2) | 06:07
19:08 (WEA 17-2) | 20:45
18:55 (WEA 17-2) | 06:05
19:06 (WEA 17-2) | 20:47
18:59 (WEA 17-2) | 06:03
19:18 (WEA 17-1) | 20:48
19:04 (WEA 17-1) | 06:01
19:21 (WEA 17-1) | 20:50
19:02 (WEA 17-1) |
19:23 (WEA 17-1) |
| 416
|

23

26

27

29

30

30

31

30

30

29

28

27

25

23

19

15

431

| Mai
19:00 (WEA 17-1) | 05:59
19:23 (WEA 17-1) | 20:52
18:59 (WEA 17-1) | 05:57
19:25 (WEA 17-1) | 20:54
18:58 (WEA 17-1) | 05:55
19:25 (WEA 17-1) | 20:55
18:56 (WEA 17-1) | 05:53
19:25 (WEA 17-1) | 20:57
18:56 (WEA 17-1) | 05:52
19:26 (WEA 17-1) | 20:59
18:56 (WEA 17-1) | 05:50
19:26 (WEA 17-1) | 21:00
18:54 (WEA 17-1) | 05:48
19:25 (WEA 17-1) | 21:02
18:55 (WEA 17-1) | 05:46
19:25 (WEA 17-1) | 21:04
18:55 (WEA 17-1) | 05:44
19:25 (WEA 17-1) | 21:05
18:55 (WEA 17-1) | 05:42
19:24 (WEA 17-1) | 21:07
18:55 (WEA 17-1) | 05:41
19:23 (WEA 17-1) | 21:09
18:55 (WEA 17-1) | 05:39
19:22 (WEA 17-1) | 21:10
18:56 (WEA 17-1) | 05:37
19:21 (WEA 17-1) | 21:12
18:57 (WEA 17-1) | 05:36
19:20 (WEA 17-1) | 21:14
18:59 (WEA 17-1) | 05:34
19:18 (WEA 17-1) | 21:15
19:00 (WEA 17-1) | 05:32
19:15 (WEA 17-1) | 21:17
19:03 (WEA 17-1) | 05:31
19:12 (WEA 17-1) | 21:18
| 05:29
| 21:20
| 05:28
| 21:21
| 05:27
| 21:23
| 05:25
| 21:24
| 05:24
| 21:26
| 05:22
| 21:27
| 05:21
| 21:29
| 05:20
| 21:30
| 05:19
| 21:31
| 05:18
| 21:33
| 05:16
| 21:34
| 05:15
| 21:35
| 05:14
| 21:37
| 05:13
| 21:38
| 487
|

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

Tag im Monat

Sonnenaufgang

(SS:MM)

Sonnenuntergang (SS:MM)

windPRO 3.0.654 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk

18.12.2018
LQ13955.2 / Wi

Minuten mit Schatten

Zeitpunkt (SS:MM) Schattenanfang

Zeitpunkt (SS:MM) Schattenende

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

LQ13955.2 Fiirstenau-Hollenstede 18

SHADOW - Kalender

Beschreibung:

gesellschaft mbH

Windenergie Hollenstede 18 Planungs-

Schattenwurf-Untersuchung zum
Genehmigungsverfahren fiir die Errichtung
von 4 Windenergieanlagen in Hollenstede

Lizenzierter Anwender:
ZECH Ingenieurgesellschaft mbH
Hessenweg 38
DE-49809 Lingen (Ems)
0049 591 800 1634
Thomas Wihard / wihard@zechgmbh.de

Berechnet:

18.12.2018 11:19/3.0.654

Berechnung: Windenergie Hollenstede 2018-12Schattenrezeptor: IP 21b - Zur Dasslage 3/Siidwest

Voraussetzungen fiir Berechnung des Schattenwurfs

Referenzjahr fiir Kalender
Die dargestellten Zeiten sind die astronomisch maximal mogliche 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

105:08
| 21:54

1:53

1:50
5:16

Sonnenscheinstunden | 505
astr.max.mogl.Beschattung |

| August

11

16

20

23

25

95

2018

| September
| 06:36
| 20:19 27
| 06:38
| 20:17 29
| 06:40
| 20:14 29
| 06:41
| 20:12 30
| 06:43
| 20:10 30
| 06:45
| 20:07 30
| 06:46
| 20:05 30
| 06:48
| 20:03 30
| 06:50
| 20:00 29
| 06:51
| 19:58 28
| 06:53
| 19:56 26
| 06:55
| 19:53 24
| 06:56
| 19:51 21
| 06:58
| 19:49 17
| 07:00
| 19:46 11
| 07:01
| 19:44 10
| 07:03
| 19:41 14
| 07:05
| 19:39 16
| 07:06
| 19:37 18
| 07:08
| 19:34 20
| 07:10
| 19:32 20
| 07:11
| 19:30 20
| 07:13
| 19:27 20
| 07:15
| 19:25 19
| 07:16
| 19:22 18
| 07:18
| 19:20 15
19:05 (WEA 17-1) | 07:20
19:16 (WEA 17-1) | 19:18 12
19:01 (WEA 17-1) | 07:21
19:17 (WEA 17-1) | 19:15 5
18:59 (WEA 17-1) | 07:23
19:19 (WEA 17-1) | 19:13
18:57 (WEA 17-1) | 07:25
19:20 (WEA 17-1) | 19:11
18:56 (WEA 17-1) |
19:21 (WEA 17-1) |
| 382
| 598

| Oktober

18:55 (WEA 17-1) | 07:26
19:22 (WEA 17-1) | 19:08
18:53 (WEA 17-1) | 07:28
19:22 (WEA 17-1) | 19:06
18:53 (WEA 17-1) | 07:30
19:22 (WEA 17-1) | 19:04
18:52 (WEA 17-1) | 07:32
19:22 (WEA 17-1) | 19:01
18:52 (WEA 17-1) | 07:33
19:22 (WEA 17-1) | 18:59
18:52 (WEA 17-1) | 07:35
19:22 (WEA 17-1) | 18:57
18:51 (WEA 17-1) | 07:37
19:21 (WEA 17-1) | 18:54
18:51 (WEA 17-1) | 07:38
19:21 (WEA 17-1) | 18:52
18:50 (WEA 17-1) | 07:40
19:19 (WEA 17-1) | 18:50
18:51 (WEA 17-1) | 07:42
19:19 (WEA 17-1) | 18:47
18:52 (WEA 17-1) | 07:44
19:18 (WEA 17-1) | 18:45
18:52 (WEA 17-1) | 07:45
19:16 (WEA 17-1) | 18:43
18:53 (WEA 17-1) | 07:47
19:14 (WEA 17-1) | 18:41
18:54 (WEA 17-1) | 07:49
19:11 (WEA 17-1) | 18:38
18:57 (WEA 17-1) | 07:51
19:08 (WEA 17-1) | 18:36
18:45 (WEA 17-2) | 07:52
18:55 (WEA 17-2) | 18:34
18:42 (WEA 17-2) | 07:54
18:56 (WEA 17-2) | 18:32
18:41 (WEA 17-2) | 07:56
18:57 (WEA 17-2) | 18:29
18:40 (WEA 17-2) | 07:58
18:58 (WEA 17-2) | 18:27
18:38 (WEA 17-2) | 08:00
18:58 (WEA 17-2) | 18:25
18:38 (WEA 17-2) | 08:01
18:58 (WEA 17-2) | 18:23
18:38 (WEA 17-2) | 08:03
18:58 (WEA 17-2) | 18:21
18:37 (WEA 17-2) | 08:05
18:57 (WEA 17-2) | 18:19
18:37 (WEA 17-2) | 08:07
18:56 (WEA 17-2) | 18:17
18:38 (WEA 17-2) | 08:09
18:56 (WEA 17-2) | 18:15
18:38 (WEA 17-2) | 08:10
18:53 (WEA 17-2) | 18:13
18:40 (WEA 17-2) | 08:12
18:52 (WEA 17-2) | 18:11
18:43 (WEA 17-2) | 07:14
18:48 (WEA 17-2) | 17:08
| 07:16
| 17:07
| 07:18
| 17:05
| 07:20
| 17:03
| 332
|

11

16

19

22

24

24

26

26

26

25

25

24

23

21

18

14

352

| Novembeilt Dezember
| 07:21 8:14
| 17:01 6:19
| 07:23 8:15
| 16:59 6:18

17:47 (WEA 17-3) | 07:25
17:58 (WEA 17-3) | 16:57
17:44 (WEA 17-3) | 07:27
18:00 (WEA 17-3) | 16:55
17:43 (WEA 17-3) | 07:29
18:02 (WEA 17-3) | 16:53
17:41 (WEA 17-3) | 07:31
18:03 (WEA 17-3) | 16:51
17:39 (WEA 17-3) | 07:32
18:03 (WEA 17-3) | 16:50
17:39 (WEA 17-3) | 07:34
18:03 (WEA 17-3) | 16:48
17:38 (WEA 17-3) | 07:36
18:04 (WEA 17-3) | 16:46
17:38 (WEA 17-3) | 07:38
18:04 (WEA 17-3) | 16:45
17:37 (WEA 17-3) | 07:40
18:03 (WEA 17-3) | 16:43
17:37 (WEA 17-3) | 07:42
18:02 (WEA 17-3) | 16:41
17:37 (WEA 17-3) | 07:43
18:02 (WEA 17-3) | 16:40
17:37 (WEA 17-3) | 07:45
18:01 (WEA 17-3) | 16:38
17:38 (WEA 17-3) | 07:47
18:01 (WEA 17-3) | 16:37
17:39 (WEA 17-3) | 07:49
18:00 (WEA 17-3) | 16:35
17:40 (WEA 17-3) | 07:50
17:58 (WEA 17-3) | 16:34
17:41 (WEA 17-3) | 07:52
17:55 (WEA 17-3) | 16:33
17:44 (WEA 17-3) | 07:54
17:52 (WEA 17-3) | 16:31
| 07:56
| 16:30
| 07:57
| 16:29
| 07:59
| 16:27
| 08:01
| 16:26
| 08:03
| 16:25
| 08:04
| 16:24
| 08:06
| 16:23
| 08:07
| 16:22
| 08:09
| 16:21
| 08:11
| 16:20
08:12

|
|
|
|
| 265
|

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

Tag im Monat

Sonnenaufgang

(SS:MM)

Sonnenuntergang (SS:MM)

windPRO 3.0.654 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk

18.12.2018
LQ13955.2 / Wi

Minuten mit Schatten

Zeitpunkt (SS:MM) Schattenanfang

Zeitpunkt (SS:MM) Schattenende

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

LQ13955.2 Fiirstenau-Hollenstede 18  Windenergie Hollenstede 18 Planungs- ZECH Ingenieurgesellschaft mbH
gesellschaft mbH Hessenweg 38
DE-49809 Lingen (Ems)
Schattenwurf-Untersuchung zum 0049 591 800 1634
Genehmigungsverfahren fiir die Errichtung Thomas Wihard / wihard@zechgmbh.de

Berechnet:

von 4 Windenergieanlagen in Hollenstede 18.12.2018 11:19/3.0.654

SHADOW - Kalender

Berechnung: Windenergie Hollenstede 2018-12Schattenrezeptor: IP 22a - Zur Dasslage 4/Siidost
Voraussetzungen fiir Berechnung des Schattenwurfs

Referenzjahr fiir Kalender 2018

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

| Januar | Februar | Marz | April | Mai | Juni
1] 08:39 09:58 (WEA 18-3) | 08:11 | 07:17 | 07:06 | 05:59 | 05:12
| 16:23 11 10:09 (WEA 18-3) | 17:12 | 18:04 | 20:00 | 20:52 | 21:39
2] 08:38 09:59 (WEA 18-3) | 08:10 08:42 (WEA 18-1) | 07:15 | 07:03 | 05:57 | 05:12
| 16:24 10  10:09 (WEA 18-3) | 17:13 10  08:52 (WEA 18-1) | 18:06 | 20:01 | 20:54 | 21:40
3108:38 10:00 (WEA 18-3) | 08:08 08:40 (WEA 18-1) | 07:13 | 07:01 | 05:55 | 05:11
| 16:25 8  10:08 (WEA 18-3) | 17:15 14 08:54 (WEA 18-1) | 18:08 | 20:03 | 20:55 | 21:41
4| 08:38 10:02 (WEA 18-3) | 08:07 08:38 (WEA 18-1) | 07:11 | 06:59 | 05:53 | 05:10
| 16:27 5 10:07 (WEA 18-3) | 17:17 17 08:55 (WEA 18-1) | 18:10 | 20:05 | 20:57 | 21:42
5108:38 | 08:05 08:37 (WEA 18-1) | 07:08 | 06:56 | 05:52 | 05:09
| 16:28 | 17:19 19 08:56 (WEA 18-1) | 18:12 | 20:07 | 20:59 | 21:43
6 | 08:38 | 08:03 08:37 (WEA 18-1) | 07:06 | 06:54 | 05:50 | 05:08
| 16:29 | 17:21 19  08:56 (WEA 18-1) | 18:13 | 20:08 | 21:00 | 21:44
7 | 08:37 | 08:02 08:37 (WEA 18-1) | 07:04 | 06:52 | 05:48 | 05:08
| 16:30 | 17:23 21  08:58 (WEA 18-1) | 18:15 | 20:10 | 21:02 | 21:45
8| 08:37 | 08:00 08:37 (WEA 18-1) | 07:02 | 06:49 | 05:46 | 05:07
| 16:32 | 17:25 21  08:58 (WEA 18-1) | 18:17 | 20:12 | 21:04 | 21:46
9 | 08:36 | 07:58 08:36 (WEA 18-1) | 06:59 | 06:47 | 05:44 | 05:07
| 16:33 | 17:27 23 08:59 (WEA 18-1) | 18:19 | 20:14 | 21:05 | 21:47
10 | 08:36 | 07:56 08:36 (WEA 18-1) | 06:57 | 06:45 | 05:42 | 05:06
| 16:34 | 17:29 23 08:59 (WEA 18-1) | 18:21 | 20:15 | 21:07 | 21:48
11 | 08:35 | 07:54 08:37 (WEA 18-1) | 06:55 | 06:42 | 05:41 | 05:06
| 16:36 | 17:30 21  08:58 (WEA 18-1) | 18:23 | 20:17 | 21:09 | 21:49
12 | 08:34 | 07:52 08:37 (WEA 18-1) | 06:52 | 06:40 | 05:39 | 05:05
| 16:37 | 17:32 21  08:58 (WEA 18-1) | 18:24 | 20:19 | 21:10 | 21:50
13 | 08:34 | 07:51 08:37 (WEA 18-1) | 06:50 | 06:38 | 05:37 | 05:05
| 16:39 | 17:34 21  08:58 (WEA 18-1) | 18:26 | 20:21 | 21:12 | 21:50
14 | 08:33 | 07:49 08:38 (WEA 18-1) | 06:48 | 06:36 | 05:36 | 05:05
| 16:40 | 17:36 19  08:57 (WEA 18-1) | 18:28 | 20:22 | 21:14 | 21:51
15 | 08:32 | 07:47 08:39 (WEA 18-1) | 06:45 | 06:33 | 05:34 | 05:05
| 16:42 | 17:38 17 08:56 (WEA 18-1) | 18:30 | 20:24 | 21:15 | 21:52
16 | 08:31 | 07:45 08:41 (WEA 18-1) | 06:43 | 06:31 | 05:32 | 05:04
| 16:43 | 17:40 14 08:55 (WEA 18-1) | 18:31 | 20:26 | 21:17 | 21:52
17 | 08:30 | 07:43 08:42 (WEA 18-1) | 06:41 | 06:29 | 05:31 | 05:04
| 16:45 | 17:42 9  08:51 (WEA 18-1) | 18:33 | 20:28 | 21:18 | 21:53
18 | 08:30 | 07:41 | 06:38 | 06:27 | 05:29 | 05:04
| 16:47 | 17:44 | 18:35 | 20:29 | 21:20 | 21:53
19 | 08:29 | 07:39 | 06:36 | 06:24 | 05:28 | 05:04
| 16:48 | 17:46 | 18:37 | 20:31 | 21:21 | 21:53
20 | 08:27 | 07:37 | 06:34 | 06:22 | 05:27 | 05:04
| 16:50 | 17:48 | 18:39 | 20:33 | 21:23 | 21:54
21| 08:26 | 07:34 | 06:31 | 06:20 | 05:25 | 05:04
| 16:52 | 17:49 | 18:40 | 20:35 | 21:24 | 21:54
22| 08:25 | 07:32 | 06:29 | 06:18 | 05:24 | 05:05
| 16:53 | 17:51 | 18:42 | 20:36 | 21:26 | 21:54
23| 08:24 | 07:30 | 06:27 | 06:16 | 05:22 | 05:05
| 16:55 | 17:53 | 18:44 | 20:38 | 21:27 | 21:54
241 08:23 | 07:28 | 06:24 | 06:14 | 05:21 | 05:05
| 16:57 | 17:55 | 18:46 | 20:40 | 21:29 | 21:55
25| 08:22 | 07:26 | 07:22 | 06:12 | 05:20 | 05:05
| 16:59 | 17:57 | 19:47 | 20:41 | 21:30 | 21:55
26 | 08:20 | 07:24 | 07:20 | 06:09 | 05:19 | 05:06
| 17:00 | 17:59 | 19:49 | 20:43 | 21:31 | 21:55
27 | 08:19 | 07:22 | 07:17 | 06:07 | 05:18 | 05:06
| 17:02 | 18:01 | 19:51 | 20:45 | 21:33 | 21:55
28 | 08:17 | 07:19 | 07:15 | 06:05 | 05:16 | 05:07
| 17:04 | 18:02 | 19:53 | 20:47 | 21:34 | 21:55
29 | 08:16 | | 07:13 | 06:03 | 05:15 | 05:07
| 17:06 | | 19:54 | 20:48 | 21:35 | 21:54
30 | 08:15 | | 07:10 | 06:01 | 05:14 | 05:08
| 17:08 | | 19:56 | 20:50 | 21:37 | 21:54
31]08:13 | | 07:08 | | 05:13 |
| 17:10 | | 19:58 | | 21:38 |
Sonnenscheinstunden | 256 | 275 | 366 | 416 | 487 | 502
astr.max.mogl.Beschattung | 34 | 289 | | | |

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

Tag im Monat Sonnenaufgang  (SS:MM) Zeitpunkt (SS:MM) Schattenanfang (WEA mit erstem Schatten)
Sonnenuntergang (SS:MM) Minuten mit Schatten Zeitpunkt (SS:MM) Schattenende (WEA mit letztem Schatten)
windPRO 3.0.654 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk 18.12.2018 11:43 2156/31@ ndPRO .
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Projekt: Beschreibung: Lizenzierter Anwender:

LQ13955.2 Fiirstenau-Hollenstede 18  Windenergie Hollenstede 18 Planungs- ZECH Ingenieurgesellschaft mbH
gesellschaft mbH Hessenweg 38
DE-49809 Lingen (Ems)
Schattenwurf-Untersuchung zum 0049 591 800 1634
Genehmigungsverfahren fiir die Errichtung Thomas Wihard / wihard@zechgmbh.de

Berechnet:

von 4 Windenergieanlagen in Hollenstede 18.12.2018 11:19/3.0.654

SHADOW - Kalender

Berechnung: Windenergie Hollenstede 2018-12Schattenrezeptor: IP 22a - Zur Dasslage 4/Siidost
Voraussetzungen fiir Berechnung des Schattenwurfs

Referenzjahr fiir Kalender 2018

Die dargestellten Zeiten sind die astronomisch maximal mogliche 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 | November | Dezember
1]05:08 |05:45 | 06:36 | 07:26 | 07:21 08:06 (WEA 18-1) | 08:14
| 21:54 | 21:22  [20:19 | 19:08 |17:01 22 08:28 (WEA 18-1) | 16:19
2105:09 |05:47 | 06:38 | 07:28 | 07:23 08:06 (WEA 18-1) | 08:15
| 21:54  |21:20 [ 20:17 | 19:06 | 16:59 22 08:28 (WEA 18-1) | 16:18
3]05:10 | 05:48 | 06:40 | 07:30 | 07:25 08:06 (WEA 18-1) | 08:16
| 21:53 | 21:18 | 20:14 | 19:04 | 16:57 22 08:28 (WEA 18-1) | 16:17
405111 | 05:550 | 06:41 | 07:32 | 07:27 08:06 (WEA 18-1) | 08:18
| 21:53  |21:17  ]20:12 | 19:01 | 16:55 22 08:28 (WEA 18-1) | 16:17
5]05:11 | 05:52 | 06:43 | 07:33 | 07:29 08:07 (WEA 18-1) | 08:19
| 21:52 | 21:15  [20:10 | 18:59 | 16:53 21  08:28 (WEA 18-1) | 16:16
6]05:12 | 05:53 | 06:45 | 07:35 | 07:31 08:07 (WEA 18-1) | 08:21
| 21:52 | 21:13 [ 20:07 | 18:57 |16:51 20  08:27 (WEA 18-1) | 16:16
7]05:13 | 05:55 | 06:46 | 07:37 | 07:32 08:08 (WEA 18-1) | 08:22
|21:51  |21:11 [ 20:05 | 18:54 |16:50 18  08:26 (WEA 18-1) | 16:15
805:14 | 05:556 | 06:48 | 07:38 | 07:34 08:09 (WEA 18-1) | 08:23
|21:51  |21:09  |20:03 | 18:52 |16:48 16  08:25 (WEA 18-1) | 16:15
9 | 05:15 | 05:58 | 06:50 | 07:40 | 07:36 08:11 (WEA 18-1) | 08:24 09:50 (WEA 18-3)
| 21:50 | 21:08 | 20:00 | 18:50 | 16:46 13 08:24 (WEA 18-1) | 16:14 5 09:55 (WEA 18-3)
10 | 05:16 | 06:00 | 06:51 | 07:42 | 07:38 08:13 (WEA 18-1) | 08:26 09:49 (WEA 18-3)
| 21:49 | 21:06 | 19:58 | 18:47 | 16:45 9 08:22 (WEA 18-1) | 16:14 8  09:57 (WEA 18-3)
11]05:17 | 06:01 | 06:53 | 07:44 | 07:40 | 08:27 09:49 (WEA 18-3)
| 21:48 | 21:04 | 19:56 | 18:45 | 16:43 | 16:14 10  09:59 (WEA 18-3)
121 05:18 | 06:03 | 06:55 | 07:45 | 07:41 | 08:28 09:49 (WEA 18-3)
| 21:48  |21:02 | 19:53 | 18:43 | 16:41 | 16:14 11 10:00 (WEA 18-3)
13]05:19 | 06:05 | 06:56 | 07:47 | 07:43 | 08:29 09:49 (WEA 18-3)
| 21:47  [21:00 | 19:51 | 18:41 | 16:40 | 16:14 12 10:01 (WEA 18-3)
14105:20 | 06:06 | 06:58 | 07:49 | 07:45 | 08:30 09:49 (WEA 18-3)
| 21:46 | 20:58 | 19:49 | 18:38 | 16:38 | 16:14 13 10:02 (WEA 18-3)
15]05:22 | 06:08 | 07:00 | 07:51 | 07:47 | 08:31 09:49 (WEA 18-3)
| 21:45 | 20:56 | 19:46 | 18:36 | 16:37 | 16:14 14 10:03 (WEA 18-3)
16 ] 05:23 | 06:10 | 07:01 | 07:52 | 07:49 | 08:32 09:49 (WEA 18-3)
| 21:44 | 20:54 | 19:44 | 18:34 | 16:35 | 16:14 14  10:03 (WEA 18-3)
17105:24 | 06:11 | 07:03 | 07:54 | 07:50 | 08:32 09:49 (WEA 18-3)
|21:43  |20:52 | 19:41 | 18:32 | 16:34 | 16:14 14  10:03 (WEA 18-3)
18 105:25 | 06:13 | 07:05 | 07:56 | 07:52 | 08:33 09:49 (WEA 18-3)
| 21:42  |20:50 [ 19:39 | 18:29 | 16:33 | 16:14 15  10:04 (WEA 18-3)
19105:27 | 06:15 | 07:06 | 07:58 | 07:54 | 08:34 09:50 (WEA 18-3)
| 21:41 | 20:48 | 19:37 | 18:27 | 16:31 | 16:14 15  10:05 (WEA 18-3)
20| 05:28 | 06:16 | 07:08 | 08:00 | 07:56 | 08:35 09:49 (WEA 18-3)
|21:39  |20:45 | 19:34 | 18:25 | 16:30 | 16:15 16 10:05 (WEA 18-3)
21|05:29 | 06:18 | 07:10 | 08:01 | 07:57 | 08:35 09:50 (WEA 18-3)
|21:38  [20:43  |19:32 | 18:23 | 16:29 | 16:15 16 10:06 (WEA 18-3)
2205:31 | 06:20 | 07:11 | 08:03 | 07:59 | 08:36 09:51 (WEA 18-3)
|21:37  |20:41  ]19:30 | 18:21 | 16:27 | 16:15 16  10:07 (WEA 18-3)
23|05:32 | 06:21 | 07:13 | 08:05 | 08:01 | 08:36 09:51 (WEA 18-3)
|21:35  |20:39 [ 19:27 | 18:19 | 16:26 |16:16 16  10:07 (WEA 18-3)
24|05:33 | 06:23 | 07:15 | 08:07 | 08:03 | 08:37 09:51 (WEA 18-3)
|21:34  |20:37 | 19:25 | 18:17 | 16:25 |16:17 16  10:07 (WEA 18-3)
25 | 05:35 | 06:25 | 07:16 | 08:09 09:16 (WEA 18-1) | 08:04 | 08:37 09:53 (WEA 18-3)
| 21:33 | 20:35 | 19:22 | 18:15 2 09:18 (WEA 18-1) | 16:24 | 16:17 15 10:08 (WEA 18-3)
26 | 05:36 | 06:26 | 07:18 | 08:10 09:12 (WEA 18-1) | 08:06 | 08:38 09:53 (WEA 18-3)
| 21:31 | 20:32 | 19:20 | 18:13 11 09:23 (WEA 18-1) | 16:23 | 16:18 15 10:08 (WEA 18-3)
27105:38 | 06:28 | 07:20 | 08:12 09:10 (WEA 18-1) | 08:07 | 08:38 09:53 (WEA 18-3)
| 21:30 | 20:30 | 19:18 | 18:11 15  09:25 (WEA 18-1) | 16:22 | 16:18 15 10:08 (WEA 18-3)
28 | 05:39 | 06:30 | 07:21 | 07:14 08:08 (WEA 18-1) | 08:09 | 08:38 09:54 (WEA 18-3)
| 21:28 | 20:28 | 19:15 | 17:08 18  08:26 (WEA 18-1) | 16:21 | 16:19 14 10:08 (WEA 18-3)
29 | 05:41 | 06:31 | 07:23 | 07:16 08:07 (WEA 18-1) | 08:11 | 08:38 09:55 (WEA 18-3)
| 21:27 | 20:26 | 19:13 | 17:07 20 08:27 (WEA 18-1) | 16:20 | 16:20 13 10:08 (WEA 18-3)
30 | 05:42 | 06:33 | 07:25 | 07:18 08:07 (WEA 18-1) | 08:12 | 08:38 09:55 (WEA 18-3)
| 21:25 | 20:23 | 19:11 | 17:05 20  08:27 (WEA 18-1) | 16:19 | 16:21 14 10:09 (WEA 18-3)
31|05:44 | 06:35 | | 07:19 08:06 (WEA 18-1) | | 08:38 09:56 (WEA 18-3)
|21:24  |20:21 | |17:03 22 08:28 (WEA 18-1) | |16:22 13 10:09 (WEA 18-3)
Sonnenscheinstunden | 505 | 456 | 382 | 332 | 265 | 241
astr.max.mogl.Beschattung | | | | 108 | 185 | 310
Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergegeben (Sommerzeit wie Bezugsjahr):
Tag im Monat Sonnenaufgang  (SS:MM) Zeitpunkt (SS:MM) Schattenanfang (WEA mit erstem Schatten)
Sonnenuntergang (SS:MM) Minuten mit Schatten Zeitpunkt (SS:MM) Schattenende (WEA mit letztem Schatten)
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Lizenzierter Anwender:

ZECH Ingenieurgesellschaft mbH
Hessenweg 38

DE-49809 Lingen (Ems)

0049 591 800 1634

Thomas Wihard / wihard@zechgmbh.de

Berechnet:

18.12.2018 11:19/3.0.654

Projekt:

LQ13955.2 Fiirstenau-Hollenstede 18

Beschreibung:
Windenergie Hollenstede 18 Planungs-
gesellschaft mbH

Schattenwurf-Untersuchung zum
Genehmigungsverfahren fiir die Errichtung
von 4 Windenergieanlagen in Hollenstede

SHADOW - Kalender

Berechnung: Windenergie Hollenstede 2018-12Schattenrezeptor: IP 22b - Zur Dasslage 4/Nordwest
Voraussetzungen fiir Berechnung des Schattenwurfs

Referenzjahr fiir Kalender 2018

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

|Januar |Februar |Marz | April | Mai | Juni

1] 08:39 | 08:11 | 07:17 | 07:06 19:12 (WEA 17-3) | 05:59 | 05:12

| 16:23 | 17:12 | 18:04 | 20:00 18 19:30 (WEA 17-3) | 20:52 | 21:39

2] 08:38 | 08:10 | 07:15 | 07:03 19:11 (WEA 17-3) | 05:57 | 05:12

| 16:24 | 17:13 | 18:06 | 20:01 20  19:31 (WEA 17-3) | 20:54 | 21:40

3108:38 | 08:08 | 07:13 | 07:01 19:10 (WEA 17-3) | 05:55 | 05:11

| 16:25 | 17:15 | 18:08 | 20:03 22 19:32 (WEA 17-3) | 20:55 | 21:41

4| 08:38 | 08:07 | 07:11 | 06:59 19:08 (WEA 17-3) | 05:53 20:14 (WEA 17-1) | 05:10

| 16:27 | 17:17 | 18:10 | 20:05 24 19:32 (WEA 17-3) | 20:57 8  20:22 (WEA 17-1) | 21:42

5108:38 | 08:05 | 07:08 | 06:56 19:08 (WEA 17-3) | 05:52 20:12 (WEA 17-1) | 05:09

| 16:28 | 17:19 | 18:12 | 20:07 24 19:32 (WEA 17-3) | 20:59 13 20:25 (WEA 17-1) | 21:43

6 | 08:38 | 08:03 | 07:06 | 06:54 19:08 (WEA 17-3) | 05:50 20:10 (WEA 17-1) | 05:08

| 16:29 | 17:21 | 18:13 | 20:08 24 19:32 (WEA 17-3) | 21:00 17 20:27 (WEA 17-1) | 21:44

7 | 08:37 | 08:02 | 07:04 | 06:52 19:07 (WEA 17-3) | 05:48 20:09 (WEA 17-1) | 05:08

| 16:30 | 17:23 | 18:15 | 20:10 24 19:31 (WEA 17-3) | 21:02 19 20:28 (WEA 17-1) | 21:45

8 | 08:37 | 08:00 | 07:02 | 06:49 19:07 (WEA 17-3) | 05:46 20:08 (WEA 17-1) | 05:07

| 16:32 | 17:25 | 18:17 | 20:12 24 19:31 (WEA 17-3) | 21:04 21 20:29 (WEA 17-1) | 21:46

9 | 08:36 | 07:58 | 06:59 | 06:47 19:07 (WEA 17-3) | 05:44 20:07 (WEA 17-1) | 05:07

| 16:33 | 17:27 | 18:19 | 20:14 24 19:31 (WEA 17-3) | 21:05 23 20:30 (WEA 17-1) | 21:47

10 | 08:36 | 07:56 | 06:57 | 06:45 19:08 (WEA 17-3) | 05:42 20:06 (WEA 17-1) | 05:06

| 16:34 | 17:29 | 18:21 | 20:15 22 19:30 (WEA 17-3) | 21:07 24 20:30 (WEA 17-1) | 21:48

11 | 08:35 | 07:54 | 06:55 | 06:42 19:07 (WEA 17-3) | 05:41 20:06 (WEA 17-1) | 05:06

| 16:36 | 17:30 | 18:23 | 20:17 21 19:28 (WEA 17-3) | 21:09 25  20:31 (WEA 17-1) | 21:49

12 | 08:34 | 07:52 | 06:52 | 06:40 19:08 (WEA 17-3) | 05:39 20:05 (WEA 17-1) | 05:05

| 16:37 | 17:32 | 18:24 | 20:19 19 19:27 (WEA 17-3) | 21:10 26 20:31 (WEA 17-1) | 21:50

13 | 08:34 | 07:51 | 06:50 | 06:38 19:10 (WEA 17-3) | 05:37 20:06 (WEA 17-1) | 05:05

| 16:39 | 17:34 | 18:26 | 20:21 16 19:26 (WEA 17-3) | 21:12 25  20:31 (WEA 17-1) | 21:50

14 | 08:33 | 07:49 | 06:48 | 06:36 19:12 (WEA 17-3) | 05:36 20:05 (WEA 17-1) | 05:05

| 16:40 | 17:36 | 18:28 | 20:22 12 19:24 (WEA 17-3) | 21:14 26 20:31 (WEA 17-1) | 21:51

15 | 08:32 | 07:47 | 06:45 | 06:33 19:16 (WEA 17-3) | 05:34 20:05 (WEA 17-1) | 05:05

| 16:42 | 17:38 | 18:30 | 20:24 4 19:20 (WEA 17-3) | 21:15 27  20:32 (WEA 17-1) | 21:52

16 | 08:31 | 07:45 | 06:43 | 06:31 | 05:32 20:05 (WEA 17-1) | 05:04

| 16:43 | 17:40 | 18:31 | 20:26 | 21:17 26 20:31 (WEA 17-1) | 21:52

17 | 08:30 | 07:43 | 06:41 | 06:29 | 05:31 20:05 (WEA 17-1) | 05:04

| 16:45 | 17:42 | 18:33 | 20:28 | 21:18 26 20:31 (WEA 17-1) | 21:53

18 | 08:30 | 07:41 | 06:38 | 06:27 | 05:29 20:05 (WEA 17-1) | 05:04

| 16:47 | 17:44 | 18:35 | 20:29 | 21:20 25  20:30 (WEA 17-1) | 21:53

19 | 08:29 | 07:39 | 06:36 | 06:24 | 05:28 20:06 (WEA 17-1) | 05:04

| 16:48 | 17:46 | 18:37 | 20:31 | 21:21 25  20:31 (WEA 17-1) | 21:53

20 | 08:27 | 07:37 | 06:34 | 06:22 | 05:27 20:06 (WEA 17-1) | 05:04

| 16:50 | 17:48 | 18:39 | 20:33 | 21:23 25  20:31 (WEA 17-1) | 21:54

21| 08:26 | 07:34 | 06:31 | 06:20 | 05:25 20:07 (WEA 17-1) | 05:04

| 16:52 | 17:49 | 18:40 | 20:35 | 21:24 24 20:31 (WEA 17-1) | 21:54

22| 08:25 | 07:32 | 06:29 | 06:18 | 05:24 20:07 (WEA 17-1) | 05:05

| 16:53 | 17:51 | 18:42 | 20:36 | 21:26 22 20:29 (WEA 17-1) | 21:54

23| 08:24 | 07:30 | 06:27 | 06:16 | 05:22 20:07 (WEA 17-1) | 05:05

| 16:55 | 17:53 | 18:44 | 20:38 | 21:27 22 20:29 (WEA 17-1) | 21:54

241 08:23 | 07:28 | 06:24 | 06:14 | 05:21 20:08 (WEA 17-1) | 05:05

| 16:57 | 17:55 | 18:46 | 20:40 | 21:29 21 20:29 (WEA 17-1) | 21:55

25| 08:22 | 07:26 | 07:22 | 06:12 | 05:20 20:09 (WEA 17-1) | 05:05

| 16:59 | 17:57 | 19:47 | 20:41 | 21:30 19 20:28 (WEA 17-1) | 21:55

26 | 08:20 | 07:24 | 07:20 | 06:09 | 05:19 20:10 (WEA 17-1) | 05:06

| 17:00 | 17:59 | 19:49 | 20:43 | 21:31 18  20:28 (WEA 17-1) | 21:55

27 | 08:19 | 07:22 | 07:17 | 06:07 | 05:18 20:11 (WEA 17-1) | 05:06

| 17:02 | 18:01 | 19:51 | 20:45 | 21:33 16 20:27 (WEA 17-1) | 21:55

28 | 08:17 | 07:19 | 07:15 | 06:05 | 05:16 20:12 (WEA 17-1) | 05:07

| 17:04 | 18:02 | 19:53 | 20:47 | 21:34 14 20:26 (WEA 17-1) | 21:55

29 | 08:16 | | 07:13 | 06:03 | 05:15 20:13 (WEA 17-1) | 05:07

| 17:06 | | 19:54 | 20:48 | 21:35 12 20:25 (WEA 17-1) | 21:54

30 | 08:15 | | 07:10 19:19 (WEA 17-3) | 06:01 | 05:14 20:15 (WEA 17-1) | 05:08

| 17:08 | | 19:56 6  19:25 (WEA 17-3) | 20:50 | 21:37 8  20:23 (WEA 17-1) | 21:54
31]08:13 | | 07:08 19:15 (WEA 17-3) | | 05:13 20:18 (WEA 17-1) |
| 17:10 | | 19:58 14 19:29 (WEA 17-3) | | 21:38 3 20:21 (WEA 17-1) |

Sonnenscheinstunden | 256 | 275 | 366 | 416 | 487 | 502
astr.max.mogl.Beschattung | | | 20 | 298 | 560 |

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

Tag im Monat Sonnenaufgang  (SS:MM)

Sonnenuntergang (SS:MM)

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

(WEA mit erstem Schatten)

Minuten mit Schatten (WEA mit letztem Schatten)

18.12.2018 11:43 2338/31/3ind PRO .
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Projekt: Beschreibung: Lizenzierter Anwender:

LQ13955.2 Fiirstenau-Hollenstede 18  Windenergie Hollenstede 18 Planungs- ZECH Ingenieurgesellschaft mbH
gesellschaft mbH Hessenweg 38
DE-49809 Lingen (Ems)
Schattenwurf-Untersuchung zum 0049 591 800 1634
Genehmigungsverfahren fiir die Errichtung Thomas Wihard / wihard@zechgmbh.de

Berechnet:

von 4 Windenergieanlagen in Hollenstede 18.12.2018 11:19/3.0.654

SHADOW - Kalender

Berechnung: Windenergie Hollenstede 2018-12Schattenrezeptor: IP 22b - Zur Dasslage 4/Nordwest
Voraussetzungen fiir Berechnung des Schattenwurfs

Referenzjahr fiir Kalender 2018

Die dargestellten Zeiten sind die astronomisch maximal mogliche 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 | Novembeil Dezember
1] 05:08 | 05:45 20:16 (WEA 17-1) | 06:36 19:08 (WEA 17-3) | 07:26 | 07:21 | 08:14
| 21:54 | 21:22 26 20:42 (WEA 17-1) | 20:19 19 19:27 (WEA 17-3) | 19:08 | 17:01 | 16:19
2 | 05:09 | 05:47 20:16 (WEA 17-1) | 06:38 19:06 (WEA 17-3) | 07:28 | 07:23 | 08:15
| 21:54 | 21:20 25  20:41 (WEA 17-1) | 20:17 21 19:27 (WEA 17-3) | 19:06 | 16:59 | 16:18
3] 05:10 | 05:48 20:17 (WEA 17-1) | 06:40 19:06 (WEA 17-3) | 07:30 | 07:25 | 08:16
| 21:53 | 21:18 24 20:41 (WEA 17-1) | 20:14 22 19:28 (WEA 17-3) | 19:04 | 16:57 | 16:17
4] 05:11 | 05:50 20:17 (WEA 17-1) | 06:41 19:04 (WEA 17-3) | 07:32 | 07:27 | 08:18
| 21:53 | 21:17 23 20:40 (WEA 17-1) | 20:12 24 19:28 (WEA 17-3) | 19:01 | 16:55 | 16:17
5]05:11 | 05:52 20:18 (WEA 17-1) | 06:43 19:04 (WEA 17-3) | 07:33 | 07:29 | 08:19
| 21:52 | 21:15 22 20:40 (WEA 17-1) | 20:10 24 19:28 (WEA 17-3) | 18:59 | 16:53 | 16:16
6| 05:12 | 05:53 20:18 (WEA 17-1) | 06:45 19:04 (WEA 17-3) | 07:35 | 07:31 | 08:21
| 21:52 | 21:13 20  20:38 (WEA 17-1) | 20:07 24 19:28 (WEA 17-3) | 18:57 | 16:51 | 16:16
7 |1 05:13 | 05:55 20:19 (WEA 17-1) | 06:46 19:03 (WEA 17-3) | 07:37 | 07:32 | 08:22
| 21:51 | 21:11 19 20:38 (WEA 17-1) | 20:05 24 19:27 (WEA 17-3) | 18:54 | 16:50 | 16:15
8] 05:14 | 05:56 20:20 (WEA 17-1) | 06:48 19:03 (WEA 17-3) | 07:38 | 07:34 | 08:23
| 21:51 | 21:09 16 20:36 (WEA 17-1) | 20:03 24 19:27 (WEA 17-3) | 18:52 | 16:48 | 16:15
9| 05:15 | 05:58 20:23 (WEA 17-1) | 06:50 19:02 (WEA 17-3) | 07:40 | 07:36 | 08:24
| 21:50 | 21:08 11 20:34 (WEA 17-1) | 20:00 24 19:26 (WEA 17-3) | 18:50 | 16:46 | 16:14
10 | 05:16 | 06:00 20:26 (WEA 17-1) | 06:51 19:03 (WEA 17-3) | 07:42 | 07:38 | 08:26
| 21:49 | 21:06 3 20:29 (WEA 17-1) | 19:58 22 19:25 (WEA 17-3) | 18:47 | 16:45 | 16:14
11 | 05:17 | 06:01 | 06:53 19:04 (WEA 17-3) | 07:44 | 07:40 | 08:27
| 21:49 | 21:04 |19:56 20 19:24 (WEA 17-3) | 18:45 | 16:43 | 16:14
12| 05:18 | 06:03 | 06:55 19:04 (WEA 17-3) | 07:45 | 07:41 | 08:28
| 21:48 | 21:02 | 19:53 18 19:22 (WEA17-3) | 18:43 | 16:41 | 16:14
13| 05:19 | 06:05 | 06:56 19:06 (WEA 17-3) | 07:47 | 07:43 | 08:29
| 21:47 | 21:00 | 19:51 14 19:20 (WEA 17-3) | 18:41 | 16:40 | 16:14
14 | 05:20 20:24 (WEA 17-1) | 06:06 | 06:58 19:09 (WEA 17-3) | 07:49 | 07:45 | 08:30
| 21:46 7  20:31 (WEA 17-1) | 20:58 | 19:49 7 19:16 (WEA 17-3) | 18:38 | 16:38 | 16:14
15 | 05:22 20:22 (WEA 17-1) | 06:08 | 07:00 |07:51 | 07:47 | 08:31
| 21:45 11 20:33 (WEA 17-1) | 20:56 | 19:46 |18:36 | 16:37 | 16:14
16 | 05:23 20:22 (WEA 17-1) | 06:10 | 07:01 |07:52 | 07:49 | 08:32
| 21:44 13 20:35 (WEA 17-1) | 20:54 | 19:44 |18:34 | 16:35 | 16:14
17 | 05:24 20:21 (WEA 17-1) | 06:11 | 07:03 | 07:54 | 07:50 | 08:32
| 21:43 15  20:36 (WEA 17-1) | 20:52 | 19:41 |18:32 | 16:3¢ | 16:14
18 | 05:25 20:20 (WEA 17-1) | 06:13 | 07:05 |07:56 | 07:52 | 08:33
|21:42 17 20:37 (WEA 17-1) | 20:50 | 19:39 |18:29  |16:33 | 16:14
19 | 05:27 20:19 (WEA 17-1) | 06:15 | 07:06 | 07:58 | 07:54 | 08:34
| 21:41 19 20:38 (WEA 17-1) | 20:48 | 19:37 |18:27  |16:31 | 16:14
20 | 05:28 20:18 (WEA 17-1) | 06:16 | 07:08 | 08:00 | 07:56 | 08:35
|21:39 20 20:38 (WEA 17-1) | 20:45 | 19:34 |18:25 | 16:30 | 16:15
21 | 05:29 20:18 (WEA 17-1) | 06:18 | 07:10 |08:01 | 07:57 | 08:35
|21:38 21 20:39 (WEA 17-1) | 20:43 | 19:32 |18:23 | 16:29 | 16:15
22 | 05:31 20:17 (WEA 17-1) | 06:20 | 07:11 | 08:03 | 07:59 | 08:36
|21:37 23 20:40 (WEA 17-1) | 20:41 | 19:30 |18:21 | 16:27 | 16:15
23 | 05:32 20:17 (WEA 17-1) | 06:21 | 07:13 | 08:05  |08:01 | 08:36
|21:35 23 20:40 (WEA 17-1) | 20:39 | 19:27 |18:19  |16:26 | 16:16
24 | 05:33 20:17 (WEA 17-1) | 06:23 | 07:15 | 08:07 | 08:03 | 08:37
|21:34 24 20:41 (WEA 17-1) | 20:37 | 19:25 |18:17 | 16:25 | 16:17
25 | 05:35 20:16 (WEA 17-1) | 06:25 | 07:16 | 08:09 | 08:04 | 08:37
|21:33 25 20:41 (WEA 17-1) | 20:35 | 19:22 | 18:15 | 16:24 | 16:17
26 | 05:36 20:16 (WEA 17-1) | 06:26 | 07:18 |08:10 | 08:06 | 08:38
|21:31 25 20:41 (WEA 17-1) | 20:32 | 19:20 |18:13  |16:23 | 16:18
27 | 05:38 20:16 (WEA 17-1) | 06:28 | 07:20 |08:12 | 08:07 | 08:38
|21:30 26 20:42 (WEA 17-1) | 20:30 | 19:18 |18:11  |16:22 | 16:18
28 | 05:39 20:16 (WEA 17-1) | 06:30 | 07:21 | 07:14 | 08:09 | 08:38
|21:28 26 20:42 (WEA 17-1) | 20:28 | 19:15 |17:08  |16:21 | 16:19
29 | 05:41 20:15 (WEA 17-1) | 06:31 19:16 (WEA 17-3) | 07:23 | 07:16 | 08:11 | 08:38
| 21:27 26 20:41 (WEA 17-1) | 20:26 5 19:21 (WEA 17-3) | 19:13 | 17:07 | 16:20 | 16:20
30 | 05:42 20:16 (WEA 17-1) | 06:33 19:11 (WEA 17-3) | 07:25 | 07:18 | 08:12 | 08:38
| 21:25 26 20:42 (WEA 17-1) | 20:23 13 19:24 (WEA 17-3) | 19:11 | 17:05 | 16:19 | 16:21
31 | 05:44 20:15 (WEA 17-1) | 06:35 19:09 (WEA 17-3) | 107:19 | | 08:38
| 21:24 26 20:41 (WEA 17-1) | 20:21 17 19:26 (WEA 17-3) | | 17:03 | | 16:22
Sonnenscheinstunden | 505 | 456 | 382 | 332 | 265 | 241
astr.max.mogl.Beschattung | 373 | 224 | 287 | | |
Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergegeben (Sommerzeit wie Bezugsjahr):
Tag im Monat Sonnenaufgang  (SS:MM) Zeitpunkt (SS:MM) Schattenanfang (WEA mit erstem Schatten)
Sonnenuntergang (SS:MM) Minuten mit Schatten Zeitpunkt (SS:MM) Schattenende (WEA mit letztem Schatten)
windPRO 3.0.654 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk 18.12.2018 11:43 2@9/31/3”’](:] PRO .
18.12.2018 Anlage 8
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Projekt: Beschreibung: Lizenzierter Anwender:

LQ13955.2 Fiirstenau-Hollenstede 18  Windenergie Hollenstede 18 Planungs- ZECH Ingenieurgesellschaft mbH
gesellschaft mbH Hessenweg 38
DE-49809 Lingen (Ems)
Schattenwurf-Untersuchung zum 0049 591 800 1634
Genehmigungsverfahren fiir die Errichtung Thomas Wihard / wihard@zechgmbh.de

Berechnet:

von 4 Windenergieanlagen in Hollenstede 18.12.2018 11:19/3.0.654

SHADOW - Kalender

Berechnung: Windenergie Hollenstede 2018-12Schattenrezeptor: IP 23a - GroBe Haar 9/Nordwest
Voraussetzungen fiir Berechnung des Schattenwurfs

Referenzjahr fiir Kalender 2018

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

|Januar |Februar |Marz | April | Mai | Juni
1]08:39  |08:11 | 07:17 | 07:06 | 05:59 19:52 (WEA 17-3) | 05:12
|16:23 | 17:12 | 18:04 | 20:00 |20:52 24 20:16 (WEA 17-3) | 21:39
2]08:38 | 0810 |07:15 | 07:03 | 05:57 19:52 (WEA 17-3) | 05:12
|16:224 | 17:13 | 18:06 | 20:01 | 20:54 24 20:16 (WEA 17-3) | 21:40
3]08:38 | 08:08 |07:13 |07:01 | 05:55 19:51 (WEA 17-3) | 05:11
|16:25 | 17:15 | 18:08 | 20:03 | 20:55 25 20:16 (WEA 17-3) | 21:41
4]08:38 | 08:07 |07:11 | 06:59 | 05:53 19:52 (WEA 17-3) | 05:10
|16:27 | 17:17 | 18:10 | 20:05 | 20:57 25 20:17 (WEA 17-3) | 21:42
5]08:38 | 08:05 |07:08 | 06:56 | 05:52 19:52 (WEA 17-3) | 05:09
|16:28 | 17:19 | 18:12 | 20:07 |20:59 24 20:16 (WEA 17-3) | 21:43
608:38 | 08:03 |07:06 | 06:54 | 05:50 19:52 (WEA 17-3) | 05:08
|16:29 | 17:21 | 18:13 | 20:08 |21:00 24  20:16 (WEA 17-3) | 21:44
7108:37 | 0802 |07:04 |06:52 | 05:48 19:52 (WEA 17-3) | 05:08
|16:30 | 17:23 | 18:15 | 20:10 |21:02 23 20:15 (WEA 17-3) | 21:45
808:37 | 08:00 |07:02 | 06:49 | 05:46 19:53 (WEA 17-3) | 05:07
|16:32 | 17:25 | 18:17 | 20:12 | 21:04 22 20:15 (WEA 17-3) | 21:46
908:36 | 07:58 | 06:59 | 06:47 | 05:44 19:53 (WEA 17-3) | 05:07
|16:33 | 17:27 | 18:19 | 20:14 |21:05 21 20:14 (WEA 17-3) | 21:47
10]08:36 | 07:56 | 06:57 | 06:45 | 05:42 19:53 (WEA 17-3) | 05:06
|16:34 | 17:29 | 18:21 | 20:15 |21:07 20  20:13 (WEA 17-3) | 21:48
11]08:35 | 07:54 | 06:55 | 06:42 | 05:41 19:55 (WEA 17-3) | 05:06
|16:36 | 17:30 | 18:23 | 20:17 |21:09 18  20:13 (WEA 17-3) | 21:49

12 | 08:34 | 07:52 | 06:52 | 06:40 | 05:39 19:55 (WEA 17-3) | 05:05 21:10 (WEA 17-1)

| 16:37 | 17:32 | 18:24 | 20:19 | 21:10 16  20:11 (WEA 17-3) | 21:50 1 21:11 (WEA 17-1)

13| 08:34 | 07:50 | 06:50 | 06:38 | 05:37 19:57 (WEA 17-3) | 05:05 21:08 (WEA 17-1)

| 16:39 | 17:34 | 18:26 | 20:21 | 21:12 14 20:11 (WEA 17-3) | 21:50 6 21:14 (WEA 17-1)

14 | 08:33 | 07:49 | 06:48 | 06:36 | 05:36 19:59 (WEA 17-3) | 05:05 21:08 (WEA 17-1)

| 16:40 | 17:36 | 18:28 | 20:22 | 21:14 9  20:08 (WEA 17-3) | 21:51 7  21:15 (WEA 17-1)

15]08:32 | 07:47 | 06:45 | 06:33 | 05:34 | 05:05 21:07 (WEA 17-1)

|16:42 | 17:38 | 18:30 | 20:24 | 21:15 | 21:52 8  21:15 (WEA 17-1)

16]08:31 | 07:45 | 06:43 | 06:31 | 05:33 | 05:04 21:06 (WEA 17-1)

| 16:43 | 17:40 | 18:31 | 20:26 | 21:17 |21:52 10 21:16 (WEA 17-1)

17108:30 | 07:43 | 06:41 | 06:29 | 05:31 | 05:04 21:06 (WEA 17-1)

| 16:45 | 17:42 | 18:33 | 20:28 | 21:18 | 21:53 10 21:16 (WEA 17-1)

18108:30 | 07:41 | 06:38 | 06:27 | 05:29 | 05:04 21:06 (WEA 17-1)

| 16:47 | 17:44 | 18:35 | 20:29 | 21:20 | 21:53 11 21:17 (WEA 17-1)

19108:29 | 07:39 | 06:36 | 06:24 | 05:28 | 05:04 21:06 (WEA 17-1)

| 16:48 | 17:46 | 18:37 | 20:31 | 21:21 | 21:53 11 21:17 (WEA 17-1)

20| 08:27  |07:37 | 06:3¢ | 06:22 | 05:27 | 05:04 21:07 (WEA 17-1)

|16:50 | 17:48 | 18:39 | 20:33 | 21:23 |21:54 11 21:18 (WEA 17-1)

21|08:26 | 07:33 | 06:31 | 06:20 | 05:25 | 05:04 21:07 (WEA 17-1)

| 16:52 | 17:49 | 18:40 | 20:35 | 21:24 |21:54 12 21:19 (WEA 17-1)

22|08:25 | 07:32 | 06:29 | 06:18 | 05:24 | 05:05 21:07 (WEA 17-1)

|16:53 | 17:51 | 18:42 | 20:36 | 21:26 |21:54 12 21:19 (WEA 17-1)

23|08:24 |07:30 | 06:27 | 06:16 | 05:22 | 05:05 21:07 (WEA 17-1)

| 16:55 | 17:53 | 18:44 | 20:38 | 21:27 |21:54 11 21:18 (WEA 17-1)

24|08:23 | 07:28 | 06:24 | 06:14 | 05:21 | 05:05 21:08 (WEA 17-1)

| 16:57 | 17:55 | 18:46 | 20:40 | 21:29 | 21:55 11 21:19 (WEA 17-1)

25 | 08:22 | 07:26 | 07:22 | 06:12 20:01 (WEA 17-3) | 05:20 | 05:05 21:08 (WEA 17-1)

| 16:59 | 17:57 | 19:47 | 20:41 9  20:10 (WEA 17-3) | 21:30 | 21:55 11 21:19 (WEA 17-1)

26 | 08:20 | 07:24 | 07:20 | 06:10 19:58 (WEA 17-3) | 05:19 | 05:06 21:08 (WEA 17-1)

| 17:01 | 17:59 | 19:49 | 20:43 15 20:13 (WEA 17-3) | 21:31 | 21:55 11 21:19 (WEA 17-1)

27 | 08:19 | 07:22 | 07:17 | 06:07 19:56 (WEA 17-3) | 05:18 | 05:06 21:09 (WEA 17-1)

| 17:02 | 18:01 | 19:51 | 20:45 18  20:14 (WEA 17-3) | 21:33 | 21:55 10 21:19 (WEA 17-1)

28 | 08:17 | 07:19 | 07:15 | 06:05 19:55 (WEA 17-3) | 05:16 | 05:07 21:10 (WEA 17-1)

| 17:04 | 18:03 | 19:53 | 20:47 20  20:15 (WEA 17-3) | 21:34 | 21:55 8 21:18 (WEA 17-1)

29 | 08:16 | | 07:13 | 06:03 19:54 (WEA 17-3) | 05:15 | 05:07 21:11 (WEA 17-1)

| 17:06 | | 19:54 | 20:48 21 20:15 (WEA 17-3) | 21:35 | 21:54 7  21:18 (WEA 17-1)

30 | 08:15 | | 07:10 | 06:01 19:53 (WEA 17-3) | 05:14 | 05:08 21:11 (WEA 17-1)

| 17:08 | | 19:56 | 20:50 23 20:16 (WEA 17-3) | 21:37 | 21:54 6 21:17 (WEA 17-1)

31]08:13 | | 07:08 | | 05:13 |
|17:10 | | 19:58 | | 21:38 |
Sonnenscheinstunden | 256 | 275 | 366 | 416 | 487 | 502
astr.max.mogl.Beschattung | | | | 106 | 289 | 174
Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergegeben (Sommerzeit wie Bezugsjahr):
Tag im Monat Sonnenaufgang  (SS:MM) Zeitpunkt (SS:MM) Schattenanfang (WEA mit erstem Schatten)
Sonnenuntergang (SS:MM) Minuten mit Schatten Zeitpunkt (SS:MM) Schattenende (WEA mit letztem Schatten)
windPRO 3.0.654 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk 18.12.2018 11:43 2:60/31/3”’](:] PRO .
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Projekt: Beschreibung: Lizenzierter Anwender:

LQ13955.2 Fiirstenau-Hollenstede 18  Windenergie Hollenstede 18 Planungs- ZECH Ingenieurgesellschaft mbH
gesellschaft mbH Hessenweg 38
DE-49809 Lingen (Ems)
Schattenwurf-Untersuchung zum 0049 591 800 1634
Genehmigungsverfahren fiir die Errichtung Thomas Wihard / wihard@zechgmbh.de

Berechnet:

von 4 Windenergieanlagen in Hollenstede 18.12.2018 11:19/3.0.654

SHADOW - Kalender

Berechnung: Windenergie Hollenstede 2018-12Schattenrezeptor: IP 23a - GroBe Haar 9/Nordwest
Voraussetzungen fiir Berechnung des Schattenwurfs

Referenzjahr fiir Kalender 2018

Die dargestellten Zeiten sind die astronomisch maximal mogliche 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 | SeptembejfOktober | Novembel Dezember

1] 05:08 21:13 (WEA 17-1) | 05:45 20:07 (WEA 17-3) | 06:36 | 07:26 | 07:21 | 08:14

| 21:54 4 21:17 (WEA 17-1) | 21:22 15  20:22 (WEA 17-3) | 20:19 | 19:08 | 17:01 | 16:19

2| 05:09 | 05:47 20:05 (WEA 17-3) | 06:38 | 07:28 | 07:23 | 08:15

| 21:54 [21:20 17 20:22 (WEA17-3) | 20:17 | 19:06 | 16:59 | 16:18

3] 05:10 | 05:48 20:05 (WEA 17-3) | 06:40 | 07:30 | 07:25 | 08:16

| 21:53 |21:18 19 20:24 (WEA 17-3) | 20:14 | 19:04 | 16:57 | 16:17

4] 05:11 | 05:50 20:03 (WEA 17-3) | 06:41 |07:32 | 07:27 | 08:18

| 21:53 |21:17 21 20:24 (WEA 17-3) | 20:12 | 19:01 | 16:55 | 16:17

5] 05:11 | 05:52 20:03 (WEA 17-3) | 06:43 | 07:33 | 07:29 | 08:19

| 21:52 |21:15 22 20:25(WEA 17-3) | 20:10 | 18:59  |16:53 | 16:16

6] 05:12 | 05:53 20:02 (WEA 17-3) | 06:45 | 07:35 | 07:31 | 08:21

| 21:52 |21:13 23 20:25(WEA 17-3) | 20:07 | 18:57 | 16:51 | 16:16

7] 05:13 | 05:55 20:02 (WEA 17-3) | 06:46 | 07:37 | 07:32 | 08:22

| 21:51 |21:11 24 20:26 (WEA 17-3) | 20:05 | 18:54 | 16:50 | 16:15

8] 05:14 | 05:56 20:01 (WEA 17-3) | 06:48 | 07:38 | 07:34 | 08:23

| 21:51 [21:09 24 20:25(WEA 17-3) | 20:03 | 18:52 | 16:48 | 16:15

9] 05:15 | 05:58 20:01 (WEA 17-3) | 06:50 | 07:40 | 07:36 | 08:24

| 21:50 | 21:08 25 20:26 (WEA 17-3) | 20:00 | 18:50 | 16:46 | 16:14

10 | 05:16 | 06:00 20:00 (WEA 17-3) | 06:51 |07:42 | 07:38 | 08:26

| 21:49 |21:06 25 20:25(WEA17-3) | 19:58 | 18:47 | 16:45 | 16:14

11 | 05:17 | 06:01 20:01 (WEA 17-3) | 06:53 | 07:44 | 07:40 | 08:27

| 21:48 | 21:04 24 20:25(WEA17-3) | 19:56 | 18:45 | 16:43 | 16:14

12| 05:18 | 06:03 20:00 (WEA 17-3) | 06:55 | 07:45 | 07:41 | 08:28

| 21:48 [21:02 24 20:24 (WEA17-3) | 19:53 | 18:43 | 16:41 | 16:14

13| 05:19 | 06:05 20:01 (WEA 17-3) | 06:56 | 07:47 | 07:43 | 08:29

| 21:47 [21:00 23  20:24 (WEA 17-3) | 19:51 | 18:41 | 16:40 | 16:14

14 | 05:20 | 06:06 20:01 (WEA 17-3) | 06:58 | 07:49 | 07:45 | 08:30

| 21:46 | 20:58 22 20:23 (WEA17-3) | 19:49  |18:38  |16:38 | 16:14

15 | 05:22 | 06:08 20:02 (WEA 17-3) | 07:00 | 07:51 | 07:47 ] 08:31

| 21:45 | 20:56 21  20:23 (WEA17-3) | 19:46 | 18:36 | 16:37 | 16:14

16 | 05:23 | 06:10 20:02 (WEA 17-3) | 07:01 |07:52 | 07:49 | 08:32

| 21:44 | 20:54 19 20:21 (WEA 17-3) | 19:44 | 18:3¢ | 16:35 | 16:14

17 | 05:24 | 06:11 20:03 (WEA 17-3) | 07:03 | 07:54 | 07:50 | 08:32

| 21:43 [20:52 17  20:20 (WEA 17-3) | 19:41 |18:32 | 16:34 | 16:14

18 | 05:25 | 06:13 20:05 (WEA 17-3) | 07:05 | 07:56 | 07:52 | 08:33

| 21:42 [20:50 14  20:19 (WEA 17-3) | 19:39 | 18:30 | 16:33 | 16:14

19 | 05:27 | 06:15 20:07 (WEA 17-3) | 07:06 | 07:58 | 07:54 | 08:34

| 21:41 | 20:48 8 20:15(WEA 17-3) | 19:37 | 18:27 | 16:31 | 16:14

20 | 05:28 | 06:16 |07:08 | 08:00 |07:56 | 08:35

| 21:39 | 20:45 [19:34 | 18:25 | 16:30 | 16:15

21 | 05:29 | 06:18 |07:10 | 08:01 | 07:57 ] 08:35

| 21:38 | 20:43 [19:32 | 18:23 | 16:29 | 16:15

22 | 05:31 | 06:20 | 07:11 |08:03 | 07:59 | 08:36

| 21:37 | 20:41 [19:30 | 18:21 |16:27 | 16:15

23| 05:32 | 06:21 [07:13  ]08:05 | 08:01 | 08:36

| 21:35 | 20:39 [19:27 | 18:19 | 16:26 | 16:16

24 | 05:33 | 06:23 |07:15 | 08:07 | 08:03 | 08:37

| 21:34 | 20:37 [19:25 | 18:17 | 16:25 | 16:17

25 | 05:35 | 06:25 |07:16 | 08:09 | 08:04 | 08:37

| 21:33 | 20:35 [19:22 | 18:15 | 16:24 | 16:17

26 | 05:36 | 06:26 |07:18 | 08:10 | 08:06 | 08:38

| 21:31 | 20:32 [19:20 | 18:13 | 16:23 | 16:18

27 | 05:38 | 06:28 |07:20 | 08:12 | 08:07 | 08:38

| 21:30 | 20:30 |19:18 | 18:11 |16:22 | 16:19

28 | 05:39 | 06:30 | 07:21 |07:14 ] 08:09 | 08:38

| 21:28 | 20:28 [19:15  |17:09 | 16:21 | 16:19

29 | 05:41 | 06:31 |07:23 | 07:16 | 08:11 | 08:38

| 21:27 | 20:26 [19:13 | 17:07 | 16:20 | 16:20

30 | 05:42 20:11 (WEA 17-3) | 06:33 |07:25 | 07:18 | 08:12 | 08:38

| 21:25 6 20:17 (WEA 17-3) | 20:23 | 19:11 [17:05 | 16:19 | 16:21

31 | 05:44 20:08 (WEA 17-3) | 06:35 I |07:19 | | 08:38

|21:24 11 20:19 (WEA 17-3) | 20:21 | |17:03 | | 16:22

Sonnenscheinstunden | 505 | 456 | 382 | 332 | 265 | 241

astr.max.mogl.Beschattung | 21 | 387 | | | |
Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergegeben (Sommerzeit wie Bezugsjahr):
Tag im Monat Sonnenaufgang  (SS:MM) Zeitpunkt (SS:MM) Schattenanfang (WEA mit erstem Schatten)
Sonnenuntergang (SS:MM) Minuten mit Schatten Zeitpunkt (SS:MM) Schattenende (WEA mit letztem Schatten)
windPRO 3.0.654 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk 18.12.2018 11:43 2@ 1 /3vg|nd PRO .
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Projekt:

LQ13955.2 Fiirstenau-Hollenstede 18

SHADOW - Kalender

Beschreibung:
Windenergie Hollenstede 18 Planungs-

gesellschaft mbH

Schattenwurf-Untersuchung zum
Genehmigungsverfahren fiir die Errichtung

von 4 Windenergieanlagen in Hollenstede

Lizenzierter Anwender:

ZECH Ingenieurgesellschaft mbH

Hessenweg 38

DE-49809 Lingen (Ems)

0049 591 800 1634

Thomas Wihard / wihard@zechgmbh.de

Berechnet:

18.12.2018 11:19/3.0.654

Berechnung: Windenergie Hollenstede 2018-12Schattenrezeptor: IP 23b - GroBe Haar 9/Siidost
Voraussetzungen fiir Berechnung des Schattenwurfs

Referenzjahr fiir Kalender
Die dargestellten Zeiten sind die astronomisch maximal mogliche 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

2018

| Januar | Februar | Mérz | April | Mai | Juni
1] 08:39 09:23 (WEA 18-3) | 08:11 09:06 (WEA 18-4) | 07:17 07:54 (WEA 18-2) | 07:06 | 05:59 | 05:12
| 16:23 18 09:41 (WEA 18-3) | 17:12 15 09:21 (WEA 18-4) | 18:04 24  08:18 (WEA 18-1) | 20:00 | 20:52 | 21:39
2] 08:38 09:23 (WEA 18-3) | 08:10 09:08 (WEA 18-4) | 07:15 07:54 (WEA 18-2) | 07:03 | 05:57 | 05:12
| 16:24 19 09:42 (WEA 18-3) | 17:13 13 09:21 (WEA 18-4) | 18:06 25  08:19 (WEA 18-1) | 20:01 | 20:54 | 21:40
3108:38 09:22 (WEA 18-3) | 08:08 09:10 (WEA 18-4) | 07:13 07:55 (WEA 18-1) | 07:01 | 05:55 | 05:11
| 16:25 20  09:42 (WEA 18-3) | 17:15 8 09:18 (WEA 18-4) | 18:08 23 08:18 (WEA 18-1) | 20:03 | 20:55 | 21:41
4| 08:38 09:23 (WEA 18-3) | 08:07 | 07:11 07:54 (WEA 18-1) | 06:59 | 05:53 | 05:10
| 16:27 21 09:44 (WEA 18-3) | 17:17 | 18:10 23 08:17 (WEA 18-1) | 20:05 | 20:57 | 21:42
5108:38 09:23 (WEA 18-3) | 08:05 | 07:08 07:55 (WEA 18-1) | 06:56 | 05:52 | 05:09
| 16:28 22 09:45 (WEA 18-3) | 17:19 | 18:12 22 08:17 (WEA 18-1) | 20:07 | 20:59 | 21:43
6 | 08:38 09:23 (WEA 18-3) | 08:03 | 07:06 07:56 (WEA 18-1) | 06:54 | 05:50 | 05:08
| 16:29 22 09:45 (WEA 18-3) | 17:21 | 18:13 20 08:16 (WEA 18-1) | 20:08 | 21:00 | 21:44
7 | 08:37 09:24 (WEA 18-3) | 08:02 | 07:04 07:56 (WEA 18-1) | 06:52 | 05:48 | 05:08
| 16:30 22 09:46 (WEA 18-3) | 17:23 | 18:15 18  08:14 (WEA 18-1) | 20:10 | 21:02 | 21:45
8| 08:37 09:23 (WEA 18-3) | 08:00 | 07:02 07:58 (WEA 18-1) | 06:49 | 05:46 | 05:07
| 16:32 24 09:47 (WEA 18-3) | 17:25 | 18:17 14 08:12 (WEA 18-1) | 20:12 | 21:04 | 21:46
9 | 08:36 09:23 (WEA 18-3) | 07:58 | 06:59 08:01 (WEA 18-1) | 06:47 | 05:44 | 05:07
| 16:33 24 09:47 (WEA 18-3) | 17:27 | 18:19 8  08:09 (WEA 18-1) | 20:14 | 21:05 | 21:47
10 | 08:36 09:24 (WEA 18-3) | 07:56 | 06:57 | 06:45 | 05:42 | 05:06
| 16:34 24 09:48 (WEA 18-3) | 17:29 | 18:21 | 20:15 | 21:07 | 21:48
11 | 08:35 09:24 (WEA 18-3) | 07:54 | 06:55 | 06:42 | 05:41 | 05:06
| 16:36 25  09:49 (WEA 18-3) | 17:30 | 18:23 | 20:17 | 21:09 | 21:49
12 | 08:34 09:24 (WEA 18-3) | 07:52 | 06:52 | 06:40 | 05:39 | 05:05
| 16:37 25  09:49 (WEA 18-3) | 17:32 | 18:24 | 20:19 | 21:10 | 21:50
13 | 08:34 09:24 (WEA 18-3) | 07:50 | 06:50 | 06:38 | 05:37 | 05:05
| 16:39 26 09:50 (WEA 18-3) | 17:34 | 18:26 | 20:21 | 21:12 | 21:50
14 | 08:33 09:08 (WEA 18-4) | 07:49 | 06:48 | 06:36 | 05:36 | 05:05
| 16:40 28  09:50 (WEA 18-3) | 17:36 | 18:28 | 20:22 | 21:14 | 21:51
15 | 08:32 09:05 (WEA 18-4) | 07:47 | 06:45 | 06:33 | 05:34 | 05:05
| 16:42 34  09:51 (WEA 18-3) | 17:38 | 18:30 | 20:24 | 21:15 | 21:52
16 | 08:31 09:04 (WEA 18-4) | 07:45 | 06:43 | 06:31 | 05:33 | 05:04
| 16:43 37 09:51 (WEA 18-3) | 17:40 | 18:31 | 20:26 | 21:17 | 21:52
17 | 08:30 09:03 (WEA 18-4) | 07:43 | 06:41 | 06:29 | 05:31 | 05:04
| 16:45 40  09:51 (WEA 18-3) | 17:42 | 18:33 | 20:28 | 21:18 | 21:53
18 | 08:30 09:03 (WEA 18-4) | 07:41 | 06:38 | 06:27 | 05:29 | 05:04
| 16:47 41 09:52 (WEA 18-3) | 17:44 | 18:35 | 20:29 | 21:20 | 21:53
19 | 08:29 09:03 (WEA 18-4) | 07:39 | 06:36 | 06:24 | 05:28 | 05:04
| 16:48 43 09:52 (WEA 18-3) | 17:46 | 18:37 | 20:31 | 21:21 | 21:53
20 | 08:27 09:02 (WEA 18-4) | 07:37 | 06:34 | 06:22 | 05:27 | 05:04
| 16:50 44 09:52 (WEA 18-3) | 17:48 | 18:39 | 20:33 | 21:23 | 21:54
21| 08:26 09:02 (WEA 18-4) | 07:34 08:03 (WEA 18-2) | 06:31 | 06:20 | 05:25 | 05:04
| 16:52 44 09:52 (WEA 18-3) | 17:49 2 08:05 (WEA 18-2) | 18:40 | 20:35 | 21:24 | 21:54
22| 08:25 09:02 (WEA 18-4) | 07:32 07:59 (WEA 18-2) | 06:29 | 06:18 | 05:24 | 05:05
| 16:53 44 09:52 (WEA 18-3) | 17:51 11 08:10 (WEA 18-1) | 18:42 | 20:36 | 21:26 | 21:54
23| 08:24 09:01 (WEA 18-4) | 07:30 07:57 (WEA 18-2) | 06:27 | 06:16 | 05:22 | 05:05
| 16:55 44 09:51 (WEA 18-3) | 17:53 17 08:14 (WEA 18-1) | 18:44 | 20:38 | 21:27 | 21:54
241 08:23 09:02 (WEA 18-4) | 07:28 07:55 (WEA 18-2) | 06:24 | 06:14 | 05:21 | 05:05
| 16:57 44 09:52 (WEA 18-3) | 17:55 20  08:15 (WEA 18-1) | 18:46 | 20:40 | 21:29 | 21:55
25| 08:22 09:02 (WEA 18-4) | 07:26 07:55 (WEA 18-2) | 07:22 | 06:12 | 05:20 | 05:05
| 16:59 42 09:52 (WEA 18-3) | 17:57 22 08:17 (WEA 18-1) | 19:47 | 20:41 | 21:30 | 21:55
26 | 08:20 09:02 (WEA 18-4) | 07:24 07:54 (WEA 18-2) | 07:20 | 06:10 | 05:19 | 05:06
| 17:01 40  09:50 (WEA 18-3) | 17:59 24  08:18 (WEA 18-1) | 19:49 | 20:43 | 21:31 | 21:55
27 |1 08:19 09:03 (WEA 18-4) | 07:22 07:54 (WEA 18-2) | 07:17 | 06:07 | 05:18 | 05:06
| 17:02 38  09:50 (WEA 18-3) | 18:01 24  08:18 (WEA 18-1) | 19:51 | 20:45 | 21:33 | 21:55
28 | 08:17 09:03 (WEA 18-4) | 07:19 07:53 (WEA 18-2) | 07:15 | 06:05 | 05:16 | 05:07
| 17:04 34  09:48 (WEA 18-3) | 18:02 25 08:18 (WEA 18-1) | 19:53 | 20:47 | 21:34 | 21:55
29 | 08:16 09:03 (WEA 18-4) | | 07:13 | 06:03 | 05:15 | 05:07
| 17:06 30 09:46 (WEA 18-3) | | 19:54 | 20:48 | 21:35 | 21:54
30 | 08:15 09:05 (WEA 18-4) | | 07:10 | 06:01 | 05:14 | 05:08
| 17:08 18  09:23 (WEA 18-4) | | 19:56 | 20:50 | 21:37 | 21:54
31]08:13 09:05 (WEA 18-4) | | 07:08 | | 05:13 |
| 17:10 17 09:22 (WEA 18-4) | | 19:58 | | 21:38 |
Sonnenscheinstunden | 256 | 275 | 366 | 416 | 487 | 502
astr.max.mogl.Beschattung | 954 | 181 | 177 | | |

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

Tag im Monat Sonnenaufgang  (SS:MM)

Sonnenuntergang (SS:MM)

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

(WEA mit erstem Schatten)

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

ZECH Ingenieurgesellschaft mbH
Hessenweg 38

DE-49809 Lingen (Ems)

Projekt:

LQ13955.2 Fiirstenau-Hollenstede 18

Beschreibung:
Windenergie Hollenstede 18 Planungs-
gesellschaft mbH

SHADOW - Kalender

Schattenwurf-Untersuchung zum
Genehmigungsverfahren fiir die Errichtung
von 4 Windenergieanlagen in Hollenstede

0049 591 800 1634

Thomas Wihard / wihard@zechgmbh.de

Berechnet:

18.12.2018 11:19/3.0.654

Berechnung: Windenergie Hollenstede 2018-12Schattenrezeptor: IP 23b - GroBe Haar 9/Siidost
Voraussetzungen fiir Berechnung des Schattenwurfs

Referenzjahr fiir Kalender
Die dargestellten Zeiten sind die astronomisch maximal mogliche 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

2018

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

Sonnenscheinstunden | 505 | 456 | 382 | 332 | 265 | 241
astr.max.mogl.Beschattung | | | | 319 | 729 | 562

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

Tag im Monat Sonnenaufgang  (SS:MM)

Sonnenuntergang (SS:MM)

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

(WEA mit erstem Schatten)

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

LQ13955.2 Fiirstenau-Hollenstede 18  Windenergie Hollenstede 18 Planungs- ZECH Ingenieurgesellschaft mbH
gesellschaft mbH Hessenweg 38
DE-49809 Lingen (Ems)
Schattenwurf-Untersuchung zum 0049 591 800 1634
Genehmigungsverfahren fiir die Errichtung 'Bl'ehci‘mtas Wihard / wihard@zechgmbh.de

von 4 Windenergieanlagen in Hollenstede 18.12.2018 11:19/3.0.654

SHADOW - Kalender

Berechnung: Windenergie Hollenstede 2018-12Schattenrezeptor: IP 24a - GroBe Haar 7/Nordwest
Voraussetzungen fiir Berechnung des Schattenwurfs

Referenzjahr fiir Kalender 2018

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

|Januar |Februar |Marz | April | Mai | Juni | Juli |August | | f
1108:39  |0811l  |07:17  |07:06 |05:59  |05:12 | 05:08 21:04 (WEA 17-2) | 05:45 | 06:36 | 07:26 | 07:21 | 08:14
|16:23  |17:12  |18:04  |20:00  |20:52  |21:39 |21:54 17 20121 (WEA17-2) [21:22  [20:19  |19:08 | 17:01 | 16:19
2108:38 |08:10 |07:15  |07:03  |05:57 | 05:12 | 05:09 21:05 (WEA 17-2) | 05:47 | 06:38 | 07:28  |07:23 | 08:15
|16:24  |17:13 | 18:06  |20:01  |20:54  |21:40 |21:54 17 21:22 (WEA17-2) [ 21:20 | 20:17 | 19:06 | 16:59 | 16:18
3108:38 08:08 |07:13  [07:01  |05:55 | 05:11 21:05 (WEA 17-2) | 05:10 21:05 (WEA 17-2) | 05:49 | 06:40  |07:30 | 07:25 | 08:16
|16:25 | 17:15 | 18:08  |20:03  |20:55  |21:41 4 21:09 (WEA17-2) |21:53 16 21:21 (WEA 17-2) [ 21:18  |20:14 | 19:04 | 16:57 | 16:17
4108:38 |08:07 |07:11  |06:59 | 05:54 | 05:10 21:04 (WEA 17-2) | 05:11 21:06 (WEA 17-2) | 05:50 | 06:41  |07:32 | 07:27 | 08:18
|16:27  |17:17  |18:10  |20:05  |20:57  |21:42 8 21:12(WEA17-2) |21:53 15 21:21 (WEA17-2) [21:17  |20:12  |19:01 | 16:55 | 16:17
5/08:38  |08:05 |07:08 |06:56 |05:52 | 05:09 21:02 (WEA 17-2) | 05:11 21:07 (WEA 17-2) | 05:52 | 06:43  |07:33  |07:29 | 08:19
|16:28  |17:19  [1812  [20:07  [20:59  |21:43 10 20:12 (WEA17-2) | 21:52 14 21:221 (WEA17-2) | 21:15  [20:10 [ 1859  |16:53 | 16:16
6108:38  |08:03 |07:06 |06:54  |05:50 | 05:09 21:01 (WEA 17-2) | 05:12 21:07 (WEA 17-2) | 05:53 | 06:45  |07:35 | 07:31 | 08:21
|16:29  |17:21  [18:14  [20:08  [21:00  |21:44 12 2013 (WEA17-2) |21:52 14 21:221 (WEA17-2) | 21:13  [20:07 | 1857  |16:51 | 16:16
7108:37 ]08:02 |07:04 |06:52  |05:48 | 05:08 21:01 (WEA 17-2) | 05:13 21:07 (WEA 17-2) | 05:55 | 06:46  |07:37 | 07:32 | 08:22
|16:30  [17:23 [ 1815  [20:10  [21:02  |21:45 13 21:14 (WEA17-2) | 21:51 12 21:19(WEA17-2) |21:11  [20:05 | 18:54  |16:50 | 16:15
8]08:37 |08:00 |07:02 |06:49 | 05:46 | 05:07 21:01 (WEA 17-2) | 05:14 21:08 (WEA 17-2) | 05:57 | 06:48  |07:38  |07:3¢ | 08:23
|16:32  |17:25  [18:17  [20:12  [21:04 | 21:46 13 21:14 (WEA17-2) | 21:51 11 21:19 (WEA17-2) [ 21:09  [20:03 | 1852  |1648 | 16:15
9]08:36 | 07:58 | 06:59  |06:47 | 05:44 | 05:07 21:01 (WEA 17-2) | 05:15 21:10 (WEA 17-2) | 05:58 | 06:50 | 07:40  |07:36 | 08:24
|16:3 | 17:27 | 1819  |20:14  [21:05  |21:47 15  21:16 (WEA 17-2) | 21:50 8 21:18(WEA17-2) | 21:08  [20:00 | 18:50  |16:46 | 16:14
10]08:36 | 07:56 | 06:57 | 06:45 | 05:43 | 05:06 21:01 (WEA 17-2) | 05:16 21:11 (WEA 17-2) | 06:00 | 06:51  |07:42 | 07:38 | 08:26
|16:3¢ | 17:29  [1821  [20:15  [21:07 2148 16  21:17 (WEA 17-2) | 21:49 6 21:17 (WEA17-2) | 21:06 | 19:58 | 18:47  |16:45 | 16:14
11]08:35  |07:54 | 06:55 | 06:42 | 05:41 | 05:06 21:00 (WEA 17-2) | 05:17 | 06:01 | 06:53  |07:44  |07:40 | 08:27
|16:36 | 17:31 [ 1823 [20:17  [21:09  |21:49 16  21:16 (WEA 17-2) | 21:48 |21:04 | 19:56 | 18:45  |16:43 | 16:14
12]08:34  |07:52  |06:52 | 06:40 | 05:39 | 05:05 21:00 (WEA 17-2) | 05:18 | 06:03 | 06:55  |07:45 | 07:41 | 08:28
|16:37  |17:32 | 1824  [20:19  [21:10  |21:50 17 21:17 (WEA 17-2) | 21:48 |21:02  [19:53 | 18:43  |1641 | 16:14
13]08:3¢  |07:51  |06:50 | 06:38 | 05:37 | 05:05 21:01 (WEA 17-2) | 05:19 | 06:05 | 06:56  |07:47  |07:43 | 08:29
|16:39 | 17:3¢ | 18:26  [20:21  [21:12  |21:50 17 21:18 (WEA 17-2) | 21:47 |21:00 [19:51  [18:41  [16:40 | 16:14
14108:33  |07:49 | 06:48 | 06:36  |05:36 | 05:05 21:01 (WEA 17-2) | 05:20 | 06:06 | 06:58  |07:49 | 07:45 | 08:30
|16:40 | 17:36 | 18:28  |20:22  |21:14  |21:51 17 21:18 (WEA 17-2) | 21:46 |20:58 | 19:49 | 18:38  |16:38 | 16:14
15]08:32 | 07:47 | 06:45 | 06:33  |05:34 | 05:05 21:01 (WEA 17-2) | 05:22 |06:08  |07:00 |07:51  |07:47  |08:31
|16:42 | 17:38 [ 18:30  [20:24  |[21:15  |21:52 18 21:19 (WEA 17-2) | 21:45 |20:56 | 19:46 | 18:36  |16:37 | 16:14
16]08:31  |07:45 | 06:43 | 06:31  |05:33 | 05:05 21:00 (WEA 17-2) | 05: 23 |06:10  |07:01  [07:52  |07:49 | 08:32
|16:43 | 17:40 [ 18:32  [20:26  |21:17  |21:52 18 21:18 (WEA 17-2) | 21 |20:54 | 19:44  [18:34  [16:35 | 16:14
17]08:30 | 07:43 | 06:41 | 06:29  |05:31 | 05:04 21:00 (WEA 17-2) | 05: 24 |06:11  |07:03  |07:54  |07:50 | 08:32
|16:45  |17:42 | 18:33  [20:28  |21:18  |21:53 19 21:19 (WEA 17-2) | 21:43 |20:52 | 19:41  |18:32  |16:3¢ | 16:14
18108:30  |07:41 | 06:38 | 06:27 | 05:29 | 05:04 21:00 (WEA 17-2) | 05:25 |06:13  |07:05  |07:56  |07:52 | 08:33
|16:47 | 17:44 1835  [20:29  [21:220 | 21:53 19 21:19 (WEA 17-2) | 21:42 |20:50 [ 19:39  [18:30 |16:33 | 16:14
19]08:29  |07:39  |06:36 | 06:24 | 05:28 | 05:04 21:01 (WEA 17-2) | 05:27 |06:15 | 07:06  |07:58  |07:54 | 08:34
|16:48 | 17:46 | 18:37  |20:31  [21:221  |21:53 18 21:19 (WEA 17-2) | 21:41 |20:48 | 19:37  |18:27  |16:31 | 16:14
200827 |07:37 |06:3¢  |06:22  |05:27 | 05:04 21:02 (WEA 17-2) | 05:28 | 06:16 | 07:08  |08:00 |07:56 | 08:35
|16:50 | 17:48 | 18:39  [20:33  [21:223  |21:54 18 21:20 (WEA 17-2) | 21:39 |20:45 | 19:3¢  [18:25  [16:30 | 16:15
21|08:26 |07:33 |06:31  |06:20 | 05:25 | 05:05 21:02 (WEA 17-2) | 05:29 |06:18  |07:10  |08:01  |07:57  |08:35
|16:52 | 17:49 | 18:40  [20:35  [21:224 | 21:54 18 21:20 (WEA 17-2) | 21:38 2043  |19:32  [18:23  [16:29 | 16:15
22|0825 |07:32 |06:29 |06:18  |05:24 | 05:05 21:02 (WEA 17-2) | 05:31 |06:20 |07:11  |08:03  |07:59 | 08:36
|16:53  |17:51 | 18:42  |20:36  |21:26  |21:54 18  21:20 (WEA 17-2) | 21:37 |20:41  [19:30  |18:21  |16:27 | 16:16
23|08:24  |07:30 |06:27 | 06:16  |05:22 | 05:05 21:02 (WEA 17-2) | 05:32 |06:21  |07:13  |08:05  |08:01  |08:36
|16:55 | 17:53 | 18:44  |20:38  |21:27  |21:54 18 21:20 (WEA 17-2) | 21:35 120:39  [19:27 1819  |16:26 | 16:16
2410823 |07:28 |06:24  |06:14  |05:21 | 05:05 21:03 (WEA 17-2) | 05:33 |06:23  |07:15  |08:07  |08:03  |08:37
|16:57 | 17:55 | 18:46  |20:40  [21:29  |21:55 18  21:21 (WEA 17-2) | 21:34 |20:37  |19:25  [18:17  |16:25 | 16:17
25|08:22 |07:26  |07:22  |06:12  |05:20 | 05:05 21:02 (WEA 17-2) | 05:35 |06:25 | 07:16  |08:09  |08:04 | 08:37
|16:59  |17:57  [19:47  |20:41  [21:30 | 21:55 19 21:21 (WEA 17-2) | 21:33 |20:35 | 19:22 [ 1815  |16:24 | 16:17
260820 |07:24  |07:20 | 06:10  |05:19 | 05:06 21:02 (WEA 17-2) | 05:36 |06:26 | 07:18 | 08:10  |08:06 | 08:38
|17:00  [17:59  [19:49  |20:43  |[21:31 | 21:55 19 21:21 (WEA 17-2) | 21:31 |20:32  [19:20  [18:13  [16:223 | 16:18
270819  |07:22 |07:17  |06:07  |05:18 | 05:06 21:03 (WEA 17-2) | 05:38 |06:28  |07:20  |08:12  |08:07 |08:38
|17:02 | 1801  [19:51  [20:45  [21:33  |21:55 18 21:21 (WEA 17-2) | 21:30 |20:30 [ 19:18  [18&:11  [16:22 | 16:19
280817  |07:20 |07:15  |06:05 |05:16 | 05:07 21:03 (WEA 17-2) | 05:39 |06:30  |07:21  |07:14  |08:09  |08:38
|17:04 | 18:03  [19:53  [20:47  |21:3¢ | 21:55 18 21:21 (WEA 17-2) | 21:28 |20:28 | 19:15  [17:09  |16:221 | 16:19
2908:16 | |07:13 | 06:03 | 05:15 | 05:07 21:04 (WEA 17-2) | 05:41 |06:31  |07:23  |07:16  |08:11  |08:38
|17:06 | |19:54  |20:48  |21:35  |21:54 17 21:21 (WEA 17-2) | 21:27 20226 | 19:13  [17:07  |16:220 | 16:20
30| 08:15 | |07:10 | 06:01  |05:14 | 05:08 21:04 (WEA 17-2) | 05:42 |06:33  |07:25  |07:18  |08:12  |08:38
|17:08 | |19:56  |20:50  |21:37  |21:54 17 21:21 (WEA 17-2) | 21:25 20:23  [19:11  [17:05  |16:19 | 16:21
3110813 | |07:08 | |05:13 | | 05:44 |06:35 | 107:19 | | 08:38
|17:10 | |19:58 | |21:38 | | 21:24 20221 | |17:03 | | 16:22
Sonnenscheinstunden | 256 | 275 | 366 | 416 | 487 | 502 | 505 | 456 | 382 | 332 | 265 | 241

astr.max.mdgl.Beschattung | | | | | | 448 | 130 | | | | |

Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergegeben (Sommerzeit wie Bezugsjahr):
Tag im Monat Sonnenaufgang  (SS:MM) Zeitpunkt (SS:MM) Schattenanfang (WEA mit erstem Schatten)
Sonnenuntergang (SS:MM) Minuten mit Schatten Zeitpunkt (SS:MM) Schattenende (WEA mit letztem Schatten)
windPRO 3.0.654 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk 18.12.2018 11:43 p@4/3 V3| ndPRO .
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Projekt:

LQ13955.2 Fiirstenau-Hollenstede 18

SHADOW - Kalender

Beschreibung:

gesellschaft mbH

Windenergie Hollenstede 18 Planungs-

Schattenwurf-Untersuchung zum
Genehmigungsverfahren fiir die Errichtung
von 4 Windenergieanlagen in Hollenstede

Lizenzierter Anwender:

ZECH Ingenieurgesellschaft mbH

Hessenweg 38
DE-49809 Lingen (Ems)
0049 591 800 1634

Thomas Wihard / wihard@zechgmbh.de

Berechnet:

18.12.2018 11:19/3.0.654

Berechnung: Windenergie Hollenstede 2018-12Schattenrezeptor: IP 24b - GroBe Haar 7/Siidost

Voraussetzungen fiir Berechnung des Schattenwurfs

Referenzjahr fiir Kalender
Die dargestellten Zeiten sind die astronomisch maximal mogliche 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

2018

|Januar |Februar | Mérz | April | Mai | Juni
1] 08:39 | 08:11 | 07:17 | 07:06 | 05:59 | 05:12
| 16:23 | 17:12 | 18:04 | 20:00 | 20:52 | 21:39
2] 08:38 | 08:10 | 07:15 | 07:03 | 05:57 | 05:12
| 16:24 | 17:13 | 18:06 | 20:01 | 20:54 | 21:40
3108:38 | 08:08 | 07:13 | 07:01 | 05:55 | 05:11
| 16:25 | 17:15 | 18:08 | 20:03 | 20:55 | 21:41
4| 08:38 | 08:07 | 07:11 | 06:59 | 05:54 | 05:10
| 16:27 | 17:17 | 18:10 | 20:05 | 20:57 | 21:42
5108:38 | 08:05 | 07:08 | 06:56 | 05:52 | 05:09
| 16:28 | 17:19 | 18:12 | 20:07 | 20:59 | 21:43
6 | 08:38 | 08:03 | 07:06 | 06:54 | 05:50 | 05:08
| 16:29 | 17:21 | 18:14 | 20:08 | 21:00 | 21:44
7| 08:37 | 08:02 | 07:04 | 06:52 | 05:48 | 05:08
| 16:30 | 17:23 | 18:15 | 20:10 | 21:02 | 21:45
8 | 08:37 | 08:00 08:33 (WEA 18-3) | 07:02 | 06:49 | 05:46 | 05:07
| 16:32 | 17:25 10  08:43 (WEA 18-3) | 18:17 | 20:12 | 21:04 | 21:46
9 | 08:36 | 07:58 08:31 (WEA 18-3) | 06:59 | 06:47 | 05:44 | 05:07
| 16:33 | 17:27 14 08:45 (WEA 18-3) | 18:19 | 20:14 | 21:05 | 21:47
10 | 08:36 | 07:56 08:29 (WEA 18-3) | 06:57 | 06:45 | 05:43 | 05:06
| 16:34 | 17:29 17 08:46 (WEA 18-3) | 18:21 | 20:15 | 21:07 | 21:48
11 | 08:35 | 07:54 08:28 (WEA 18-3) | 06:55 | 06:42 | 05:41 | 05:06
| 16:36 |17:31 19  08:47 (WEA 18-3) | 18:23 | 20:17 | 21:09 | 21:49
12 | 08:34 | 07:52 08:27 (WEA 18-3) | 06:52 | 06:40 | 05:39 | 05:05
| 16:37 | 17:32 21  08:48 (WEA 18-3) | 18:24 | 20:19 | 21:10 | 21:50
13 | 08:34 | 07:51 08:27 (WEA 18-3) | 06:50 | 06:38 | 05:37 | 05:05
| 16:39 | 17:34 22 08:49 (WEA 18-3) | 18:26 | 20:21 | 21:12 | 21:50
14 | 08:33 | 07:49 08:26 (WEA 18-3) | 06:48 07:14 (WEA 18-1) | 06:36 | 05:36 | 05:05
| 16:40 | 17:36 23 08:49 (WEA 18-3) | 18:28 7  07:21 (WEA 18-1) | 20:22 | 21:14 | 21:51
15 | 08:32 | 07:47 08:26 (WEA 18-3) | 06:45 07:11 (WEA 18-1) | 06:33 | 05:34 | 05:05
| 16:42 | 17:38 24 08:50 (WEA 18-3) | 18:30 12 07:23 (WEA 18-1) | 20:24 | 21:15 | 21:52
16 | 08:31 | 07:45 08:26 (WEA 18-3) | 06:43 07:09 (WEA 18-1) | 06:31 | 05:33 | 05:05
| 16:43 | 17:40 24 08:50 (WEA 18-3) | 18:32 16 07:25 (WEA 18-1) | 20:26 | 21:17 | 21:52
17 | 08:30 | 07:43 08:25 (WEA 18-3) | 06:41 07:08 (WEA 18-1) | 06:29 | 05:31 | 05:04
| 16:45 | 17:42 24 08:49 (WEA 18-3) | 18:33 18  07:26 (WEA 18-1) | 20:28 | 21:18 | 21:53
18 | 08:30 | 07:41 08:26 (WEA 18-3) | 06:38 07:07 (WEA 18-1) | 06:27 | 05:29 | 05:04
| 16:47 | 17:44 22 08:48 (WEA 18-3) | 18:35 19  07:26 (WEA 18-1) | 20:29 | 21:20 | 21:53
19 | 08:29 | 07:39 08:26 (WEA 18-3) | 06:36 07:06 (WEA 18-1) | 06:24 | 05:28 | 05:04
| 16:48 | 17:46 22 08:48 (WEA 18-3) | 18:37 20  07:26 (WEA 18-1) | 20:31 | 21:21 | 21:53
20 | 08:27 | 07:37 08:27 (WEA 18-3) | 06:34 07:06 (WEA 18-1) | 06:22 | 05:27 | 05:04
| 16:50 | 17:48 20  08:47 (WEA 18-3) | 18:39 20 07:26 (WEA 18-1) | 20:33 | 21:23 | 21:54
21| 08:26 | 07:34 08:28 (WEA 18-3) | 06:31 07:06 (WEA 18-1) | 06:20 | 05:25 | 05:05
| 16:52 | 17:49 18  08:46 (WEA 18-3) | 18:40 19  07:25 (WEA 18-1) | 20:35 | 21:24 | 21:54
22| 08:25 | 07:32 08:30 (WEA 18-3) | 06:29 07:06 (WEA 18-1) | 06:18 | 05:24 | 05:05
| 16:53 | 17:51 15  08:45 (WEA 18-3) | 18:42 19 07:25 (WEA 18-1) | 20:36 | 21:26 | 21:54
23| 08:24 | 07:30 08:32 (WEA 18-3) | 06:27 07:06 (WEA 18-1) | 06:16 | 05:22 | 05:05
| 16:55 | 17:53 11 08:43 (WEA 18-3) | 18:44 17 07:23 (WEA 18-1) | 20:38 | 21:27 | 21:54
241 08:23 | 07:28 | 06:24 07:07 (WEA 18-1) | 06:14 | 05:21 | 05:05
| 16:57 | 17:55 | 18:46 15 07:22 (WEA 18-1) | 20:40 | 21:29 | 21:55
25| 08:22 | 07:26 | 07:22 08:09 (WEA 18-1) | 06:12 | 05:20 | 05:05
| 16:59 | 17:57 | 19:47 11 08:20 (WEA 18-1) | 20:41 | 21:30 | 21:55
26 | 08:20 | 07:24 | 07:20 08:11 (WEA 18-1) | 06:10 | 05:19 | 05:06
| 17:01 | 17:59 | 19:49 5 08:16 (WEA 18-1) | 20:43 | 21:31 | 21:55
27 | 08:19 | 07:22 | 07:17 | 06:07 | 05:18 | 05:06
| 17:02 | 18:01 | 19:51 | 20:45 | 21:33 | 21:55
28 | 08:17 | 07:20 | 07:15 | 06:05 | 05:16 | 05:07
| 17:04 | 18:03 | 19:53 | 20:47 | 21:34 | 21:55
29 | 08:16 | | 07:13 | 06:03 | 05:15 | 05:07
| 17:06 | | 19:54 | 20:48 | 21:35 | 21:54
30 | 08:15 | | 07:10 | 06:01 | 05:14 | 05:08
| 17:08 | | 19:56 | 20:50 | 21:37 | 21:54
31]08:13 | | 07:08 | | 05:13 |
| 17:10 | | 19:58 | | 21:38 |
Sonnenscheinstunden | 256 | 275 | 366 | 416 | 487 | 502
astr.max.mogl.Beschattung | | 306 | 198 | | |

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

Tag im Monat Sonnenaufgang  (SS:MM)

Sonnenuntergang (SS:MM)

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

(WEA mit erstem Schatten)

Minuten mit Schatten (WEA mit letztem Schatten)

18.12.2018 11:43 2@5/31/3“’](3] PRO .

Anlage 8
Seite 64 von 107
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Lizenzierter Anwender:

ZECH Ingenieurgesellschaft mbH
Hessenweg 38

DE-49809 Lingen (Ems)

0049 591 800 1634

Thomas Wihard / wihard@zechgmbh.de

Berechnet:

18.12.2018 11:19/3.0.654

Projekt:

LQ13955.2 Fiirstenau-Hollenstede 18

Beschreibung:
Windenergie Hollenstede 18 Planungs-
gesellschaft mbH

Schattenwurf-Untersuchung zum
Genehmigungsverfahren fiir die Errichtung
von 4 Windenergieanlagen in Hollenstede

SHADOW - Kalender

Berechnung: Windenergie Hollenstede 2018-12Schattenrezeptor: IP 24b - GroBe Haar 7/Siidost
Voraussetzungen fiir Berechnung des Schattenwurfs

Referenzjahr fiir Kalender 2018
Die dargestellten Zeiten sind die astronomisch maximal mogliche Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint taglich von Sonnenauf- bis -untergang

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

| Juli |August | September | Oktober | November | Dezember
1] 05:08 | 05:45 | 06:36 | 07:26 | 07:21 07:58 (WEA 18-3) | 08:14
| 21:54 | 21:22 | 20:19 | 19:08 | 17:01 19 08:17 (WEA 18-3) | 16:19
2| 05:09 | 05:47 | 06:38 | 07:28 | 07:23 07:59 (WEA 18-3) | 08:15
| 21:54 | 21:20 | 20:17 | 19:06 | 16:59 17 08:16 (WEA 18-3) | 16:18
3] 05:10 | 05:49 | 06:40 | 07:30 | 07:25 08:01 (WEA 18-3) | 08:16
| 21:53 | 21:18 | 20:14 | 19:04 | 16:57 13 08:14 (WEA 18-3) | 16:17
4| 05:11 | 05:50 | 06:41 | 07:32 | 07:27 08:03 (WEA 18-3) | 08:18
| 21:53 | 21:17 | 20:12 | 19:01 | 16:55 9  08:12 (WEA 18-3) | 16:17
5]05:11 | 05:52 | 06:43 | 07:33 | 07:29 | 08:19
| 21:52 | 21:15 | 20:10 | 18:59 | 16:53 | 16:16
6 | 05:12 | 05:53 | 06:45 | 07:35 | 07:31 | 08:21
| 21:52 | 21:13 | 20:07 | 18:57 | 16:51 | 16:16
7] 05:13 | 05:55 | 06:46 | 07:37 | 07:32 | 08:22
| 21:51 | 21:11 | 20:05 | 18:54 | 16:50 | 16:15
8| 05:14 | 05:57 | 06:48 | 07:38 | 07:34 | 08:23
| 21:51 | 21:09 | 20:03 | 18:52 | 16:48 | 16:15
9 | 05:15 | 05:58 | 06:50 | 07:40 | 07:36 | 08:24
| 21:50 | 21:08 | 20:00 | 18:50 | 16:46 | 16:14
10 | 05:16 | 06:00 | 06:51 | 07:42 | 07:38 | 08:26
| 21:49 | 21:06 | 19:58 | 18:47 | 16:45 | 16:14
11 | 05:17 | 06:01 | 06:53 | 07:44 | 07:40 | 08:27
| 21:48 | 21:04 | 19:56 | 18:45 | 16:43 | 16:14
12| 05:18 | 06:03 | 06:55 | 07:45 | 07:41 | 08:28
| 21:48 | 21:02 | 19:53 | 18:43 | 16:41 | 16:14
13 | 05:19 | 06:05 | 06:56 | 07:47 | 07:43 | 08:29
| 21:47 | 21:00 | 19:51 | 18:41 | 16:40 | 16:14
14 | 05:20 | 06:06 | 06:58 | 07:49 | 07:45 | 08:30
| 21:46 | 20:58 | 19:49 | 18:38 | 16:38 | 16:14
15 | 05:22 | 06:08 | 07:00 | 07:51 | 07:47 | 08:31
| 21:45 | 20:56 | 19:46 | 18:36 | 16:37 | 16:14
16 | 05:23 | 06:10 | 07:01 | 07:52 | 07:49 | 08:32
| 21:44 | 20:54 | 19:44 | 18:34 | 16:35 | 16:14
17 | 05:24 | 06:11 | 07:03 | 07:54 | 07:50 | 08:32
| 21:43 | 20:52 | 19:41 | 18:32 | 16:34 | 16:14
18 | 05:25 | 06:13 | 07:05 | 07:56 | 07:52 | 08:33
| 21:42 | 20:50 | 19:39 | 18:30 | 16:33 | 16:14
19 | 05:27 | 06:15 | 07:06 07:57 (WEA 18-1) | 07:58 09:05 (WEA 18-3) | 07:54 | 08:34
| 21:41 | 20:48 | 19:37 10  08:07 (WEA 18-1) | 18:27 6  09:11 (WEA 18-3) | 16:31 | 16:14
20 | 05:28 | 06:16 | 07:08 07:54 (WEA 18-1) | 08:00 09:01 (WEA 18-3) | 07:56 | 08:35
| 21:39 | 20:45 | 19:34 14 08:08 (WEA 18-1) | 18:25 13 09:14 (WEA 18-3) | 16:30 | 16:15
21| 05:29 | 06:18 | 07:10 07:53 (WEA 18-1) | 08:01 09:00 (WEA 18-3) | 07:57 | 08:35
| 21:38 | 20:43 | 19:32 16 08:09 (WEA 18-1) | 18:23 16 09:16 (WEA 18-3) | 16:29 | 16:15
22 | 05:31 | 06:20 | 07:11 07:52 (WEA 18-1) | 08:03 08:58 (WEA 18-3) | 07:59 | 08:36
| 21:37 | 20:41 | 19:30 18  08:10 (WEA 18-1) | 18:21 19 09:17 (WEA 18-3) | 16:27 | 16:16
23| 05:32 | 06:21 | 07:13 07:50 (WEA 18-1) | 08:05 08:57 (WEA 18-3) | 08:01 | 08:36
| 21:35 | 20:39 | 19:27 20  08:10 (WEA 18-1) | 18:19 21 09:18 (WEA 18-3) | 16:26 | 16:16
24| 05:33 | 06:23 | 07:15 07:50 (WEA 18-1) | 08:07 08:57 (WEA 18-3) | 08:03 | 08:37
| 21:34 | 20:37 | 19:25 20 08:10 (WEA 18-1) | 18:17 22 09:19 (WEA 18-3) | 16:25 | 16:17
25| 05:35 | 06:25 | 07:16 07:50 (WEA 18-1) | 08:09 08:56 (WEA 18-3) | 08:04 | 08:37
| 21:33 | 20:35 | 19:22 20  08:10 (WEA 18-1) | 18:15 23 09:19 (WEA 18-3) | 16:24 | 16:17
26 | 05:36 | 06:26 | 07:18 07:49 (WEA 18-1) | 08:10 08:56 (WEA 18-3) | 08:06 | 08:38
| 21:31 | 20:32 | 19:20 19  08:08 (WEA 18-1) | 18:13 23 09:19 (WEA 18-3) | 16:23 | 16:18
27 | 05:38 | 06:28 | 07:20 07:50 (WEA 18-1) | 08:12 08:56 (WEA 18-3) | 08:07 | 08:38
| 21:30 | 20:30 | 19:18 18  08:08 (WEA 18-1) | 18:11 23 09:19 (WEA 18-3) | 16:22 | 16:19
28 | 05:39 | 06:30 | 07:21 07:50 (WEA 18-1) | 07:14 07:56 (WEA 18-3) | 08:09 | 08:38
| 21:28 | 20:28 | 19:15 17 08:07 (WEA 18-1) | 17:09 23 08:19 (WEA 18-3) | 16:21 | 16:19
29 | 05:41 | 06:31 | 07:23 07:51 (WEA 18-1) | 07:16 07:56 (WEA 18-3) | 08:11 | 08:38
| 21:27 | 20:26 | 19:13 14 08:05 (WEA 18-1) | 17:07 23 08:19 (WEA 18-3) | 16:20 | 16:20
30 | 05:42 | 06:33 | 07:25 07:53 (WEA 18-1) | 07:18 07:56 (WEA 18-3) | 08:12 | 08:38
| 21:25 | 20:23 | 19:11 9  08:02 (WEA 18-1) | 17:05 22 08:18 (WEA 18-3) | 16:19 | 16:21
31 | 05:44 | 06:35 | | 07:19 07:57 (WEA 18-3) | | 08:38
| 21:24 | 20:21 | | 17:03 21  08:18 (WEA 18-3) | | 16:22
Sonnenscheinstunden | 505 | 456 | 382 | 332 | 265 | 241

astr.max.mogl.Beschattung | | | 195 | 255 | 58 |

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

Tag im Monat

Sonnenaufgang

(SS:MM)

Sonnenuntergang (SS:MM)

Minuten mit Schatten

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

windPRO 3.0.654 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk

18.12.2018
LQ13955.2 / Wi

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

18.12.2018 11:43 2@6/31/3“’](3] PRO .
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Projekt: Beschreibung: Lizenzierter Anwender:

LQ13955.2 Fiirstenau-Hollenstede 18  Windenergie Hollenstede 18 Planungs- ZECH Ingenieurgesellschaft mbH
gesellschaft mbH Hessenweg 38
DE-49809 Lingen (Ems)
Schattenwurf-Untersuchung zum 0049 591 800 1634
Genehmigungsverfahren fiir die Errichtung Thomas Wihard / wihard@zechgmbh.de

Berechnet:

von 4 Windenergieanlagen in Hollenstede 18.12.2018 11:19/3.0.654

SHADOW - Kalender

Berechnung: Windenergie Hollenstede 2018-12Schattenrezeptor: IP 25a - Zur Dasslage 7A/Nordwest
Voraussetzungen fiir Berechnung des Schattenwurfs

Referenzjahr fiir Kalender 2018

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

|Januar |Februar |Marz | April | Mai | Juni | Juli | August | SeptembefOktober |Novembei Dezember
1] 08:38 | 08:11 7:17 | 07:05 | 05:59 | 05:12 05:08 05:45 | 06:36 | 07:26 | 07:21 8:14
| 16:23 | 17:12 8:04 | 20:00 | 20:52 | 21:39 21:54 21:22 | 20:19 | 19:08 | 17:01 6:19
2] 08:38 | 08:10 7:15 | 07:03 | 05:57 | 05:12 05:09 05:47 | 06:38 | 07:28 | 07:23 8:15
| 16:24 | 17:13 8:06 | 20:01 | 20:54 | 21:40 21:20 | 20:17 | 19:06 | 16:59 6:18
3108:38 | 08:08 7:13 | 07:01 | 05:55 | 05:11 05:48 | 06:40 | 07:30 | 07:25 8:16
| 16:25 | 17:15 8:08 | 20:03 | 20:55 | 21:41 21:18 | 20:14 | 19:04 | 16:57 6:17
4| 08:38 | 08:07 7:11 | 06:58 | 05:53 | 05:10 05:50 | 06:41 | 07:31 | 07:27 8:18
| 16:27 | 17:17 8:10 | 20:05 | 20:57 | 21:42 21:17 | 20:12 | 19:01 | 16:55 6:17
5108:38 | 08:05 7:08 | 06:56 | 05:52 | 05:09 05:52 | 06:43 | 07:33 | 07:29
| 16:28 | 17:19 8:12 | 20:07 | 20:59 | 21:43 21:15 | 20:10 | 18:59 | 16:53
6 | 08:38 | 08:03 | 06:54 | 05:50 | 05:08 05:53 | 06:45 | 07:35 | 07:30
| 16:29 | 17:21 | 20:08 | 21:00 | 21:44 21:13 | 20:07 | 18:57 | 16:51
7 | 08:37 | 08:01 05:55 | 06:46 | 07:37 | 07:32
| 16:30 | 17:23 | 20:10 | 21:02 | 21:45 21:11 | 20:05 | 18:54 | 16:50
8| 08:37 | 08:00 | 06:49 | 05:46 | 05:07 05:56 | 06:48 | 07:38 | 07:34

|16:32 | 17:25
908:36 | 07:58
|16:33 | 17:27
10]08:36 | 07:56
|16:34 | 17:29
11]08:35 | 07:54
|16:36 | 17:30
1208:3¢ | 07:52
|16:37 | 17:32
13]08:34 | 07:50
|16:39 | 17:34
14]08:33 | 07:49
|16:40 | 17:36
15]08:32 | 07:47
|16:42 | 17:38
16 |08:31 | 07:45
|16:43 | 17:40
17108:30 | 07:43
|16:45 | 17:42
18108:29 | 07:41
|16:47 | 17:44
19]08:28 | 07:39
| 16:48 | 17:46

|20:12 | 21:04 | 21:46
| 06:47 | 05:44 | 05:07
|20:14 | 21:05 | 21:47
| 06:45 | 05:42 | 05:06
|20:15 | 21:07 | 21:48
| 06:42 | 05:41 | 05:06
|20:17 | 21:09 | 21:49
| 06:40 | 05:39 | 05:05
|20:19 | 21:10 | 21:50
| 06:38 | 05:37 | 05:05
8:26  [20:21 | 21:12  |21:50 | 21:47
6:48 | 06:36 | 05:36 | 05:05 | 05:20
8:28  [20:22  |21:13  |21:51 | 21:46
6:45 | 06:33 | 05:34 | 05:05 | 05:22
|20:24 | 21:15  |21:51 | 21:45
|06:31 | 05:32 | 05:04 | 05:23
|20:26 | 21:17  |21:52 | 21:44
|06:29 | 05:31 | 05:04 | 05:24
8:33  [20:28  |21:18  |21:53 | 21:43
6:38 | 06:27 | 05:29 | 05:04 | 05:25
8:35  [20:29  |21:20 |21:53 | 21:42
| 06:24 | 05:28 | 05:04 | 05:27
20:31 | 2121 |21:53 | 21:41
20| 08:27 | 07:37 |06:22 | 05:27 | 05:04 | 05:28

|16:50 | 17:48 |20:33 | 21:23  |21:54 | 21:39 |19:34 | 18:25 | 16:30
21|08:26 | 07:34 | 06:31  |06:20 | 05:25 | 05:04 | 05:29 |07:10 | 08:01 | 07:57

|16:52 | 17:49 | 18:40  |20:34 | 21:24  |21:54 | 21:38 | 20:43  [19:32 | 18:223 | 16:29
22]08:25 |07:32 | 06:29  |06:18 | 05:24 | 05:05 |05:31 | 06:20 | 07:11 | 08:03 | 07:59

|16:53 | 17:51 | 18:42  |20:36 | 21:26  |21:54 | 21:37 | 20:41  [19:30 | 18:221 | 16:27
23|08:24 |07:30 | 06:27  |06:16  |05:22 | 05:05  |05:32 | 06:21  |07:13  |08:05 | 08:01

|16:55 | 17:53 | 18:44  |20:38 | 21:27  |21:54 | 21:35  [20:39 [ 19:27 | 18:19 | 16:26
24|08:23 | 07:28 | 06:24  |06:14  |05:21  |05:05  |05:33 | 06:23 | 07:15 | 08:07 | 08:02

|16:57 | 17:55 | 18:46  |20:40  |21:29  |21:55  |21:34 | 20:37  [19:25 | 18:17 | 16:25
25|08:21 | 07:26 | 07:22  |06:12  |05:20  |05:05  |05:35 | 06:25  |07:16 | 08:09 | 08:04

|16:59 | 17:57  |19:47 | 20:41 | 21:30  |21:55 | 21:33 [ 20:35 [ 19:22 | 18:15 | 16:24
26|08:20 | 07:24 | 07:20 | 06:09 | 05:19  |05:06 |05:36 | 06:26  |07:18 | 08:10 | 08:06

|17:00 | 17:59 | 19:49 | 20:43 21:31 |21:55 | 21:31 [ 20:32 | 19:20 18:13 | 16:23
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[21:09  [20:03 |18:52 | 16:48
| 05:58 | 06:50 | 07:40 | 07:36
|21:08  |20:00 |18:50 | 16:46
| 06:00 | 06:51 | 07:42 | 07:38
|21:06  |19:58 | 18:47 | 16:45
|06:01 | 06:53 | 07:44 | 07:40
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21:04  |19:56 | 18:45 | 16:43
06:03 | 06:55 | 07:45 | 07:41
21:02  |19:53 | 1843 | 16:41
06:05 | 06:56 | 07:47 | 07:43
21:00  [19:51 | 18:41 | 16:40
06:06 | 06:58 | 07:49 | 07:45
20:58 | 19:49 | 18:38 | 16:38
06:08 | 07:00 | 07:51 | 07:47
0:56 | 19:46 | 18:36 | 16:37
|07:01 | 07:52 | 07:49
|19:44 | 18:34 | 16:35
| 07:03 | 07:54 | 07:50
|19:41 | 18:32 | 16:34
|07:05 | 07:56 | 07:52
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: |18:29 | 16:33
| 07:06 | 07:58 | 07:54
119:37 | 18:27 | 16:31
| 07:08 | 08:00 | 07:56
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| |
27108:19  |07:22 |07:17 | 06:07  |05:18  |05:06 |05:38  |06:28 |07:20 | 08:12 | 08:07 8:38
|17:02  |18:00  |19:51  |20:45  |21:33  |21:55  |[21:30  |20:30 | 19:18 | 18:11 | 16:22 6:18
2808:17 |07:19 |07:15 | 06:05 |05:16  |05:07 |05:339 |06:30 |07:21 | 07:14 | 08:09 8:38
|17:04  |18:02  |19:53  |20:47  |21:34  |21:55  |[21:28  [20:28 | 19:15  |[17:08 | 16:21 6:19
29| 08:16 | |07:13 | 06:03  |05:15  |05:07 |05:41 | 06:31  |07:23 | 07:16 | 08:11 8:38
|17:06 | | 19:54  [20:48 | 21:35 | 21:54  |21:27 | 20:226 | 19:13 | 17:06 | 16:20 6:20
30| 08:15 | |07:10  |06:001  |05:14  |05:08 |05:42 |06:33 |07:25 | 07:18 | 08:12 8:38
| 17:08 | |19:56  [20:50 | 21:37 | 21:54  |21:25  |20:223  |19:11 | 17:05 | 16:19 6:21
31]08:13 | | 07:08 | | 05:13 | | 05:44 | 06:35 | |07:19 | 8:38
|17:10 | | 19:58 | |21:38 | |21:23  |20:21 | |17:03 | 6:22
Sonnenscheinstunden | 256 | 275 | 366 | 416 | 487 | 502 | 505 | 456 | 382 | 332 | 265 241
astr.max.mdgl.Beschattung | | | | | | | | | | |
Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergegeben (Sommerzeit wie Bezugsjahr):
Tag im Monat Sonnenaufgang  (SS:MM) Zeitpunkt (SS:MM) Schattenanfang (WEA mit erstem Schatten)
Sonnenuntergang (SS:MM) Minuten mit Schatten Zeitpunkt (SS:MM) Schattenende (WEA mit letztem Schatten)
windPRO 3.0.654 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk 18.12.2018 11:43 2@7/31/3“’](:] PRO .
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Projekt:

LQ13955.2 Fiirstenau-Hollenstede 18

SHADOW - Kalender

Berechnung: Windenergie Hollenstede 2018-12Schattenrezeptor: IP 25b - Zur Dasslage 7A/Siidost
Voraussetzungen fiir Berechnung des Schattenwurfs

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

Sonnenscheinstunden |

|Januar

1]08:38
| 16:23
2| 08:38
| 16:24
3 08:38
| 16:25
408:38
| 16:27
5| 08:38
| 16:28
6 | 08:37
| 16:29
7| 08:37
| 16:30
8| 08:37
| 16:32
9] 08:36
| 16:33
10 ] 08:36
| 16:34
11]08:35
| 16:36
12| 08:34
| 16:37
13| 08:34
| 16:39
14| 08:33
| 16:40
15| 08:32
| 16:42
16 | 08:31
| 16:43
17 | 08:30
| 16:45
18 | 08:29
| 16:47
19 ] 08:28
| 16:48
20 | 08:27
| 16:50
21 | 08:26
| 16:52
22 | 08:25
| 16:53
23| 08:24
| 16:55
24 | 08:23
| 16:57
25 | 08:21
| 16:59
26 | 08:20
| 17:00
27 | 08:19
| 17:02
28 | 08:17
| 17:04
29 | 08:16
| 17:06
30 | 08:15
| 17:08
31| 08:13
| 17:10
256

astr.max.mogl.Beschattung |
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Beschreibung:
Windenergie Hollenstede 18 Planungs-

gesellschaft mbH

Schattenwurf-Untersuchung zum
Genehmigungsverfahren fiir die Errichtung
von 4 Windenergieanlagen in Hollenstede

2018

| Februar

09:23 (WEA 18-4) | 08:11
10:36 (WEA 18-3) | 17:12
09:24 (WEA 18-4) | 08:10
10:36 (WEA 18-3) | 17:13
09:23 (WEA 18-4) | 08:08
10:36 (WEA 18-3) | 17:15
09:24 (WEA 18-4) | 08:07
10:37 (WEA 18-3) | 17:17
09:24 (WEA 18-4) | 08:05
10:37 (WEA 18-3) | 17:19
09:24 (WEA 18-4) | 08:03
10:37 (WEA 18-3) | 17:21
09:25 (WEA 18-4) | 08:01
10:38 (WEA 18-3) | 17:23
09:24 (WEA 18-4) | 08:00
10:38 (WEA 18-3) | 17:25
09:24 (WEA 18-4) | 07:58
10:38 (WEA 18-3) | 17:27
09:25 (WEA 18-4) | 07:56
10:38 (WEA 18-3) | 17:29
09:25 (WEA 18-4) | 07:54
10:38 (WEA 18-3) | 17:30
09:25 (WEA 18-4) | 07:52
10:38 (WEA 18-3) | 17:32
09:25 (WEA 18-4) | 07:50
10:38 (WEA 18-3) | 17:34
09:25 (WEA 18-4) | 07:49
10:38 (WEA 18-3) | 17:36
09:26 (WEA 18-4) | 07:47
10:38 (WEA 18-3) | 17:38
09:26 (WEA 18-4) | 07:45
10:37 (WEA 18-3) | 17:40
09:27 (WEA 18-4) | 07:43
10:37 (WEA 18-3) | 17:42
09:27 (WEA 18-4) | 07:41
10:36 (WEA 18-3) | 17:44
09:28 (WEA 18-4) | 07:39
10:36 (WEA 18-3) | 17:46
09:28 (WEA 18-4) | 07:37
10:34 (WEA 18-3) | 17:48
09:29 (WEA 18-4) | 07:34
10:32 (WEA 18-3) | 17:49
09:30 (WEA 18-4) | 07:32
10:30 (WEA 18-3) | 17:51
09:30 (WEA 18-4) | 07:30
09:52 (WEA 18-4) | 17:53
09:31 (WEA 18-4) | 07:28
09:52 (WEA 18-4) | 17:55
09:33 (WEA 18-4) | 07:26
09:52 (WEA 18-4) | 17:57
09:33 (WEA 18-4) | 07:24
09:51 (WEA 18-4) | 17:59
09:35 (WEA 18-4) | 07:22
09:50 (WEA 18-4) | 18:01
09:37 (WEA 18-4) | 07:19
09:48 (WEA 18-4) | 18:02
09:40 (WEA 18-4) |

09:44 (WEA 18-4) |

|
|
|
|
| 275
[

21

26

29

31

34

35

36

253

08:09 (WEA 18-2) | 06:34
08:18 (WEA 18-2) | 18:39
08:07 (WEA 18-2) | 06:31
08:28 (WEA 18-1) | 18:40
08:05 (WEA 18-2) | 06:29
08:31 (WEA 18-1) | 18:42
08:04 (WEA 18-2) | 06:27
08:33 (WEA 18-1) | 18:44
08:02 (WEA 18-2) | 06:24
08:33 (WEA 18-1) | 18:46
08:02 (WEA 18-2) | 07:22
08:34 (WEA 18-1) | 19:47
08:01 (WEA 18-2) | 07:20
08:35 (WEA 18-1) | 19:49
08:01 (WEA 18-2) | 07:17
08:36 (WEA 18-1) | 19:51
08:00 (WEA 18-2) | 07:15
08:36 (WEA 18-1) | 19:53
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Lizenzierter Anwender:

ZECH Ingenieurgesellschaft mbH
Hessenweg 38

DE-49809 Lingen (Ems)

0049 591 800 1634

Thomas Wihard / wihard@zechgmbh.de

Berechnet:

18.12.2018 11:19/3.0.654

| April | Mai | Juni
08:01 (WEA 18-2) | 07:05 | 05:59 | 05:12
08:36 (WEA 18-1) | 20:00 | 20:52 | 21:39
08:01 (WEA 18-2) | 07:03 | 05:57 | 05:12
08:36 (WEA 18-1) | 20:01 | 20:54 | 21:40
08:01 (WEA 18-2) | 07:01 | 05:55 | 05:11
08:36 (WEA 18-1) | 20:03 | 20:55 | 21:41
08:02 (WEA 18-2) | 06:58 | 05:53 | 05:10
08:36 (WEA 18-1) | 20:05 | 20:57 | 21:42
08:03 (WEA 18-2) | 06:56 | 05:52 | 05:09
08:35 (WEA 18-1) | 20:07 | 20:59 | 21:43
08:05 (WEA 18-1) | 06:54 | 05:50 | 05:08
08:35 (WEA 18-1) | 20:08 | 21:00 | 21:44
08:04 (WEA 18-1) | 06:52 | 05:48 | 05:08
08:33 (WEA 18-1) | 20:10 | 21:02 | 21:45
08:05 (WEA 18-1) | 06:49 | 05:46 | 05:07
08:33 (WEA 18-1) | 20:12 | 21:04 | 21:46
08:06 (WEA 18-1) | 06:47 | 05:44 | 05:07
08:32 (WEA 18-1) | 20:14 | 21:05 | 21:47
08:07 (WEA 18-1) | 06:45 | 05:42 | 05:06
08:29 (WEA 18-1) | 20:15 | 21:07 | 21:48
08:09 (WEA 18-1) | 06:42 | 05:41 | 05:06
08:28 (WEA 18-1) | 20:17 | 21:09 | 21:49
08:11 (WEA 18-1) | 06:40 | 05:39 | 05:05
08:25 (WEA 18-1) | 20:19 | 21:10 | 21:50
| 06:38 | 05:37 | 05:05
| 20:21 | 21:12 | 21:50
| 06:36 | 05:36 | 05:05
| 20:22 | 21:13 | 21:51
| 06:33 | 05:34 | 05:05
| 20:24 | 21:15 | 21:51
| 06:31 | 05:32 | 05:04
| 20:26 | 21:17 | 21:52
| 06:29 | 05:31 | 05:04
| 20:28 | 21:18 | 21:53
| 06:27 | 05:29 | 05:04
| 20:29 | 21:20 | 21:53
| 06:24 | 05:28 | 05:04
| 20:31 | 21:21 | 21:53
| 06:22 | 05:27 | 05:04
| 20:33 | 21:23 | 21:54
| 06:20 | 05:25 | 05:04
| 20:34 | 21:24 | 21:54
| 06:18 | 05:24 | 05:05
| 20:36 | 21:26 | 21:54
| 06:16 | 05:22 | 05:05
| 20:38 | 21:27 | 21:54
| 06:14 | 05:21 | 05:05
| 20:40 | 21:29 | 21:55
| 06:12 | 05:20 | 05:05
| 20:41 | 21:30 | 21:55
| 06:09 | 05:19 | 05:06
| 20:43 | 21:31 | 21:55
| 06:07 | 05:18 | 05:06
| 20:45 | 21:33 | 21:55
| 06:05 | 05:16 | 05:07
| 20:47 | 21:34 | 21:55
| 06:03 | 05:15 | 05:07
| 20:48 | 21:35 | 21:54
| 06:01 | 05:14 | 05:08
| 20:50 | 21:37 | 21:54
| | 05:13 |
| | 21:38 |
| 416 | 487 | 502
| | |

Tabellen-Layout: Die Daten fiir 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

windPRO 3.0.654 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk

18.12.2018
LQ13955.2 / Wi

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

18.12.2018 11:43 m8/3wmd PRO .
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Lizenzierter Anwender:

ZECH Ingenieurgesellschaft mbH
Hessenweg 38

DE-49809 Lingen (Ems)

0049 591 800 1634

Thomas Wihard / wihard@zechgmbh.de

Berechnet:

18.12.2018 11:19/3.0.654

Projekt:

LQ13955.2 Fiirstenau-Hollenstede 18

Beschreibung:
Windenergie Hollenstede 18 Planungs-
gesellschaft mbH

Schattenwurf-Untersuchung zum
Genehmigungsverfahren fiir die Errichtung
von 4 Windenergieanlagen in Hollenstede

SHADOW - Kalender

Berechnung: Windenergie Hollenstede 2018-12Schattenrezeptor: IP 25b - Zur Dasslage 7A/Siidost
Voraussetzungen fiir Berechnung des Schattenwurfs

Referenzjahr fiir Kalender 2018

Die dargestellten Zeiten sind die astronomisch maximal mogliche 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

| 3uli |August |SeptembefOktober | November | Dezember
1] 05:08 | 05:45 | 06:36 | 07:26 | 07:21 | 08:14 09:07 (WEA 18-4)
| 21:54 | 21:22 | 20:19 | 19:08 | 17:01 | 16:19 55  10:20 (WEA 18-3)
2 | 05:09 | 05:47 | 06:38 | 07:28 08:51 (WEA 18-1) | 07:23 | 08:15 09:07 (WEA 18-4)
| 21:54 | 21:20 | 20:17 | 19:06 10 09:01 (WEA 18-1) | 16:59 | 16:18 55  10:20 (WEA 18-3)
3] 05:10 | 05:48 | 06:40 | 07:30 08:48 (WEA 18-1) | 07:25 | 08:16 09:08 (WEA 18-4)
| 21:53 | 21:18 | 20:14 | 19:04 16 09:04 (WEA 18-1) | 16:57 | 16:17 55  10:21 (WEA 18-3)
4] 05:11 | 05:50 | 06:41 | 07:31 08:45 (WEA 18-1) | 07:27 | 08:18 09:08 (WEA 18-4)
| 21:53 | 21:17 | 20:12 | 19:01 21 09:06 (WEA 18-1) | 16:55 | 16:17 57  10:22 (WEA 18-3)
5] 05:11 | 05:52 | 06:43 | 07:33 08:44 (WEA 18-1) | 07:29 | 08:19 09:09 (WEA 18-4)
| 21:52 | 21:15 | 20:10 | 18:59 24 09:08 (WEA 18-1) | 16:53 | 16:16 56  10:23 (WEA 18-3)
6| 05:12 | 05:53 | 06:45 | 07:35 08:42 (WEA 18-1) | 07:30 | 08:21 09:10 (WEA 18-4)
| 21:52 | 21:13 | 20:07 | 18:57 26 09:08 (WEA 18-1) | 16:51 | 16:16 55  10:23 (WEA 18-3)
71 05:13 | 05:55 | 06:46 | 07:37 08:41 (WEA 18-1) | 07:32 | 08:22 09:10 (WEA 18-4)
| 21:51 | 21:11 | 20:05 | 18:54 28 09:09 (WEA 18-1) | 16:50 | 16:15 55  10:23 (WEA 18-3)
8| 05:14 | 05:56 | 06:48 | 07:38 08:40 (WEA 18-1) | 07:34 | 08:23 09:11 (WEA 18-4)
| 21:51 | 21:09 | 20:03 | 18:52 30 09:10 (WEA 18-1) | 16:48 | 16:15 55  10:24 (WEA 18-3)
9] 05:15 | 05:58 | 06:50 | 07:40 08:39 (WEA 18-1) | 07:36 | 08:24 09:12 (WEA 18-4)
| 21:50 | 21:08 | 20:00 | 18:50 31 09:10 (WEA 18-1) | 16:46 | 16:14 54  10:25 (WEA 18-3)
10 | 05:16 | 06:00 | 06:51 | 07:42 08:38 (WEA 18-2) | 07:38 | 08:26 09:12 (WEA 18-4)
| 21:49 | 21:06 | 19:58 | 18:47 32 09:10 (WEA 18-1) | 16:45 | 16:14 54 10:25 (WEA 18-3)
11 ] 05:17 | 06:01 | 06:53 | 07:44 08:35 (WEA 18-2) | 07:40 | 08:27 09:13 (WEA 18-4)
| 21:48 | 21:04 | 19:56 | 18:45 35 09:10 (WEA 18-1) | 16:43 | 16:14 53 10:25 (WEA 18-3)
12 | 05:18 | 06:03 | 06:55 | 07:45 08:35 (WEA 18-2) | 07:41 | 08:28 09:14 (WEA 18-4)
| 21:48 | 21:02 | 19:53 | 18:43 35 09:10 (WEA 18-1) | 16:41 | 16:14 54 10:27 (WEA 18-3)
13| 05:19 | 06:05 | 06:56 | 07:47 08:34 (WEA 18-2) | 07:43 | 08:29 09:15 (WEA 18-4)
| 21:47 | 21:00 | 19:51 | 18:41 35  09:09 (WEA 18-1) | 16:40 | 16:14 52 10:27 (WEA 18-3)
14 | 05:20 | 06:06 | 06:58 | 07:49 08:34 (WEA 18-2) | 07:45 09:13 (WEA 18-4) | 08:30 09:16 (WEA 18-4)
| 21:46 | 20:58 | 19:49 | 18:38 35  09:09 (WEA 18-1) | 16:38 5 09:18 (WEA 18-4) | 16:14 53 10:28 (WEA 18-3)
15 | 05:22 | 06:08 | 07:00 | 07:51 08:33 (WEA 18-2) | 07:47 09:09 (WEA 18-4) | 08:31 09:17 (WEA 18-4)
| 21:45 | 20:56 | 19:46 | 18:36 36 09:09 (WEA 18-1) | 16:37 11 09:20 (WEA 18-4) | 16:14 51  10:28 (WEA 18-3)
16 | 05:23 | 06:10 | 07:01 | 07:52 08:33 (WEA 18-2) | 07:49 09:07 (WEA 18-4) | 08:32 09:17 (WEA 18-4)
| 21:44 | 20:54 | 19:44 | 18:34 35 09:08 (WEA 18-1) | 16:35 15 09:22 (WEA 18-4) | 16:14 52 10:29 (WEA 18-3)
17 | 05:24 | 06:11 | 07:03 | 07:54 08:33 (WEA 18-2) | 07:50 09:06 (WEA 18-4) | 08:32 09:17 (WEA 18-4)
| 21:43 | 20:52 | 19:41 | 18:32 33 09:06 (WEA 18-1) | 16:34 18  09:24 (WEA 18-4) | 16:14 51  10:28 (WEA 18-3)
18 | 05:25 | 06:13 | 07:05 | 07:56 08:33 (WEA 18-2) | 07:52 09:05 (WEA 18-4) | 08:33 09:18 (WEA 18-4)
| 21:42 | 20:50 | 19:39 | 18:29 32 09:05 (WEA 18-1) | 16:33 20  09:25 (WEA 18-4) | 16:14 51  10:29 (WEA 18-3)
19 | 05:27 | 06:15 | 07:06 | 07:58 08:34 (WEA 18-2) | 07:54 09:05 (WEA 18-4) | 08:34 09:19 (WEA 18-4)
| 21:41 | 20:48 | 19:37 | 18:27 30 09:04 (WEA 18-1) | 16:31 21 09:26 (WEA 18-4) | 16:14 51 10:30 (WEA 18-3)
20 | 05:28 | 06:16 | 07:08 | 08:00 08:35 (WEA 18-2) | 07:56 09:05 (WEA 18-4) | 08:35 09:19 (WEA 18-4)
| 21:39 | 20:45 | 19:34 | 18:25 27 09:02 (WEA 18-1) | 16:30 22 09:27 (WEA 18-4) | 16:15 50  10:30 (WEA 18-3)
21| 05:29 | 06:18 | 07:10 | 08:01 08:36 (WEA 18-2) | 07:57 09:05 (WEA 18-4) | 08:35 09:20 (WEA 18-4)
| 21:38 | 20:43 | 19:32 | 18:23 24 09:00 (WEA 18-1) | 16:29 29  10:05 (WEA 18-3) | 16:15 49  10:30 (WEA 18-3)
22| 05:31 | 06:20 | 07:11 | 08:03 08:38 (WEA 18-2) | 07:59 09:05 (WEA 18-4) | 08:36 09:21 (WEA 18-4)
| 21:37 | 20:41 | 19:30 | 18:21 19  08:57 (WEA 18-1) | 16:27 36 10:08 (WEA 18-3) | 16:15 49  10:31 (WEA 18-3)
23| 05:32 | 06:21 | 07:13 | 08:05 08:41 (WEA 18-2) | 08:01 09:05 (WEA 18-4) | 08:36 09:21 (WEA 18-4)
| 21:35 | 20:39 | 19:27 | 18:19 6  08:47 (WEA 18-2) | 16:26 42 10:11 (WEA 18-3) | 16:16 49  10:31 (WEA 18-3)
24| 05:33 | 06:23 | 07:15 | 08:07 | 08:02 09:05 (WEA 18-4) | 08:37 09:21 (WEA 18-4)
| 21:34 | 20:37 | 19:25 | 18:17 | 16:25 45  10:13 (WEA 18-3) | 16:17 50  10:32 (WEA 18-3)
25| 05:35 | 06:25 | 07:16 | 08:09 | 08:04 09:04 (WEA 18-4) | 08:37 09:22 (WEA 18-4)
| 21:33 | 20:35 | 19:22 | 18:15 | 16:24 47  10:13 (WEA 18-3) | 16:17 51  10:33 (WEA 18-3)
26 | 05:36 | 06:26 | 07:18 | 08:10 | 08:06 09:05 (WEA 18-4) | 08:38 09:22 (WEA 18-4)
| 21:31 | 20:32 | 19:20 | 18:13 | 16:23 50 10:15 (WEA 18-3) | 16:18 51  10:33 (WEA 18-3)
27 | 05:38 | 06:28 | 07:20 | 08:12 | 08:07 09:05 (WEA 18-4) | 08:38 09:22 (WEA 18-4)
| 21:30 | 20:30 | 19:18 | 18:10 | 16:22 51  10:16 (WEA 18-3) | 16:18 50  10:33 (WEA 18-3)
28 | 05:39 | 06:30 | 07:21 | 07:14 | 08:09 09:06 (WEA 18-4) | 08:38 09:22 (WEA 18-4)
| 21:28 | 20:28 | 19:15 | 17:08 | 16:21 53 10:18 (WEA 18-3) | 16:19 51  10:33 (WEA 18-3)
29 | 05:41 | 06:31 | 07:23 | 07:16 | 08:10 09:06 (WEA 18-4) | 08:38 09:22 (WEA 18-4)
| 21:27 | 20:26 | 19:13 | 17:06 | 16:20 54  10:18 (WEA 18-3) | 16:20 53 10:34 (WEA 18-3)
30 | 05:42 | 06:33 | 07:25 | 07:18 | 08:12 09:06 (WEA 18-4) | 08:38 09:23 (WEA 18-4)
| 21:25 | 20:23 | 19:11 | 17:05 | 16:19 54 10:19 (WEA 18-3) | 16:21 51  10:34 (WEA 18-3)
31| 05:44 | 06:35 | | 07:19 | | 08:38 09:23 (WEA 18-4)
| 21:23 | 20:21 | | 17:03 | | 16:22 52 10:35 (WEA 18-3)

Sonnenscheinstunden | 505 | 456 | 382 | 332 | 265 | 241
astr.max.mogl.Beschattung | | | | 600 | 573 | 1625

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

Tag im Monat Sonnenaufgang  (SS:MM)

Sonnenuntergang (SS:MM)

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

(WEA mit erstem Schatten)

Minuten mit Schatten (WEA mit letztem Schatten)
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Projekt:

LQ13955.2 Fiirstenau-Hollenstede 18

SHADOW - Kalender

Berechnung: Windenergie Hollenstede 2018-12Schattenrezeptor: IP 26a - Zur Dasslage 7/Nordwest

Beschreibung:

gesellschaft mbH

Schattenwurf-Untersuchung zum

Genehmigungsverfahren fiir die Errichtung
von 4 Windenergieanlagen in Hollenstede

Voraussetzungen fiir Berechnung des Schattenwurfs
Referenzjahr fiir Kalender
Die dargestellten Zeiten sind die astronomisch maximal mogliche Beschattungsdauer, berechnet unter folgenden Annahmen:

Die Sonne scheint taglich von Sonnenauf- bis -untergang

Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung

2018

Die Windenergieanlage/n ist/sind immer in Betrieb

Sonnenscheinstunden |

|Januar | Februar
08:38 | 08:11
16:23 | 17:12
08:38 | 08:10
16:24 | 17:13
08:38 | 08:08
16:25 | 17:15
08:38 | 08:07
16:27 | 17:17
08:38 | 08:05
16:28 | 17:19
08:38 | 08:03
16:29 | 17:21
08:37 | 08:01
16:30 | 17:23
08:37 | 08:00
16:32 | 17:25
08:36 | 07:58
16:33 | 17:27
08:36 | 07:56
16:34 | 17:29
08:35 | 07:54
16:36 | 17:30
08:34 | 07:52
16:37 | 17:32
08:34 | 07:50
16:39 | 17:34
08:33 | 07:49
16:40 | 17:36
08:32 | 07:47
16:42 | 17:38
08:31 | 07:45
16:43 | 17:40
08:30 | 07:43
16:45 | 17:42
08:29 | 07:41
16:47 | 17:44
08:28 | 07:39
16:48 | 17:46
08:27 | 07:37
16:50 | 17:48
08:26 | 07:34
16:52 | 17:49
08:25 | 07:32
16:53 | 17:51
08:24 | 07:30
16:55 | 17:53
08:23 | 07:28
16:57 | 17:55
08:21 | 07:26
16:59 | 17:57
08:20 | 07:24
17:00 | 17:59
08:19 | 07:22
17:02 | 18:01
08:17 | 07:19
17:04 | 18:02
08:16 |
17:06 |
08:15 |
17:08 |
08:13 |
17:10 |
256 | 275
|

astr.max.mogl.Beschattung |

| Marz

| April

7:05
0:00
7:03
0:01
7:01
0:03
6:58
0:05
6:56
0:07
6:54
0:08
6:52
0:10
6:49
0:12
6:47
0:14
6:45
0:15
6:42
0:17
6:40
0:19
6:38
0:21
6:36
0:22
6:33
0:24
6:31
0:26
6:29
0:28
6:27
0:29
6:24
0:31
6:22
0:33
6:20
0:34
6:18
0:36
6:16
0:38
6:14
0:40
6:12
0:41
6:09
0:43
6:07
0:45
6:05
0:47
6:03
0:48
6:01
0:50

NONONONONONONONONONONONONONONONONONONONONONONONONONONONONONGS

416

3
W
=4

20:05 (WEA 17-3
5 20:10 (WEA 17-3
20:02 (WEA 17-3

11 20:13 (WEA 17-3
20:00 (WEA 17-3

14 20:14 (WEA 17-3
19:59 (WEA 17-3

16 20:15 (WEA 17-3
19:58 (WEA 17-3

) | 05:24
)
)
)
)
)
)
;

18 20:16 (WEA 17-3)
)
)
)
)
)
)
)
)

1:26
5:22
1:27
5:21
1:29
5:20
1:30
5:19
1:31
5:18
1:33
5:16
1:34
5:15
1:35
5:14
1: 37

19:57 (WEA 17-3
19 20:16 (WEA 17-3
19:57 (WEA 17-3
19 20:16 (WEA 17-3
19:56 (WEA 17-3]
20 20:16 (WEA 17-3
19:56 (WEA 17-3]
20 20:16 (WEA 17-3,

142

19:56 (WEA 17-3)
19 20:15 (WEA 17-3)
19:56 (WEA 17-3)
18 20:14 (WEA 17-3)
19:57 (WEA 17-3)
16 20:13 (WEA 17-3)
19:57 (WEA 17-3)
15 20:12 (WEA 17-3)
19:59 (WEA 17-3)
13 20:12 (WEA 17-3)
20:01 (WEA 17-3)
9 20:10 (WEA 17-3)

90

Windenergie Hollenstede 18 Planungs-

|3uli

5:08
1:54
5:09
1:54
5:10
1:53
5:11
1:53
5:11

| August

5:45
1:22
5:47
1:20
5:48

Lizenzierter Anwender:

ZECH Ingenieurgesellschaft mbH

Hessenweg 38

DE-49809 Lingen (Ems)

0049 591 800 1634

Thomas Wihard / wihard@zechgmbh.de

Berechnet:

18.12.2018 11:19/3.0.654

] Oktober | i D
106:36 | 07:26 | 07:21 | 08:14
]20:19  19:08  |17:01 | 16:19
| 06:38 | 07:28 | 07:23 | 08:15
]20:17  ]19:06  |16:59 | 16:18
| 06:40 | 07:30 | 07:25 | 08:16
| 20:14 | 19:04 | 16:57 | 16:17
|06:41 | 07:31 | 07:27 | 08:18
| 20:12 | 19:01 | 16:55 | 16:17
|06:43 | 07:33 | 07:29 | 08:19
| 20:10 | 18:59 | 16:53 | 16:16
|06:45 |07:35 | 07:30 | 08:21
|20:07 1857  |16:51 | 16:16
-3) | 06:46 | 07:37 | 07:32 | 08:22
5 ) 20:05  |18:54 | 16:50 | 16:15
-3) | 06:48 | 07:38 | 07:34 | 08:23
11 20:20 (WEA 17-3) | 20:03 | 18:52 | 16148 | 16:15
20:08 (WEA 17-3) | 06:50 | 07:40 | 07:36 | 08:24
14 B ) | 20:00 | 18:50 | 16:46 | 16:14
)| 06:51 | 07:42 | 07:38 | 08:26
15 ) | 19:58 | 18:47 | 16:45 | 16:14
)| 06:53 | 07:44 | 07:40 | 08:27
17 3) | 19:56 | 18:45 [ 16:43 | 16:14
-3) | 06:55 | 07:45 | 07:41 | 08:28
18 )119:53 1843 | 1641 | 16:14
) | 06:56 | 07:47 | 07:43 | 08:29
19 ) 119:51 | 18:41 | 16:40 | 16:14
)| 06:58 | 07:49 | 07:45 | 08:30
19 ) | 19:49 | 18:38 | 16:38 | 16:14
3)107:00 | 07:51 | 07:47 | 08:31
19 -3) | 19:46 | 18:36 | 16:37 | 16:14
)| 07:01 | 07:52 | 07:49 | 08:32
20 )1 19:44  [18:34 | 16:35 | 16:14
-3) | 07:03 | 07:54 | 07:50 | 08:32
19 ) 119:41  [18:32 | 16:34 | 16:14
-3) | 07:05 | 07:56 | 07:52 | 08:33
17 )119:39 [18:29  |16:33 | 16:14
)| 07:06 | 07:58 | 07:54 | 08:34
16 ) | 19:37 | 18:27 | 16:31 | 16:14
)| 07:08 | 08:00 |07:56 | 08:35
13 ) | 19:34 | 18:25 | 16:30 | 16:15
)| 07:10 | 08:01 | 07:57 | 08:35
10 3)119:32 [18:23  [16:29 | 16:15
-3) | 07:11 | 08:03 | 07:59 | 08:36
4 3)119:30 1821 [16:27 | 16:15
| 07:13 | 08:05 | 08:01 | 08:36
119:27 1819  |16:26 | 16:16
|07:15  |08:07  |08:02  |08:37
| 19:25 | 18:17 | 16:25 | 16:17
|07:16 | 08:09  |08:04  |08:37
| 19:22 | 18:15 | 16:24 | 16:17
|07:18  |08:10  |08:06  |08:38
119:20 1813  [16:23 | 16:18
| 07:20 | 08:12 | 08:07 | 08:38
119:18 1811  [16:22 | 16:18
| 07:21 | 07:14 | 08:09 | 08:38
119:15  [17:08  |16:21 | 16:19
|07:23  |07:16  |08:11  |08:38
| 19:13 | 17:06 | 16:20 | 16:20
|07:25 | 07:18  |08:12  |08:38
| 19:11 | 17:05 | 16:19 | 16:21
| [07:19 | | 08:38
| 117:03 | | 16:22
| 382 | 332 | 265 | 241
236 | | | |

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

Tag im Monat

Sonnenaufgang

(SS:MM)

Sonnenuntergang (SS:MM)

Minuten mit Schatten

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

windPRO 3.0.654 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk

18.12.2018

LQ13955.2 / Wi

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

LQ13955.2 Fiirstenau-Hollenstede 18

SHADOW - Kalender

Berechnung: Windenergie Hollenstede 2018-12Schattenrezeptor: IP 26b - Zur Dasslage 7/Siidost
Voraussetzungen fiir Berechnung des Schattenwurfs

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

Sonnenscheinstunden |

|Januar

1]08:38
| 16:23
2| 08:38
| 16:24
3 08:38
| 16:25
408:38
| 16:27
5| 08:38
| 16:28
6 | 08:37
| 16:29
7| 08:37
| 16:30
8| 08:37
| 16:32
9] 08:36
| 16:33
10 ] 08:36
| 16:34
11]08:35
| 16:36
12| 08:34
| 16:37
13| 08:34
| 16:39
14| 08:33
| 16:40
15| 08:32
| 16:42
16 | 08:31
| 16:43
17 | 08:30
| 16:45
18 | 08:29
| 16:47
19 ] 08:28
| 16:48
20 | 08:27
| 16:50
21 | 08:26
| 16:52
22 | 08:25
| 16:53
23| 08:24
| 16:55
24 | 08:23
| 16:57
25 | 08:21
| 16:59
26 | 08:20
| 17:00
27 | 08:19
| 17:02
28 | 08:17
| 17:04
29 | 08:16
| 17:06
30 | 08:15
| 17:08
31| 08:13
| 17:10
256

astr.max.mogl.Beschattung |

50

52

52

52

53

54

55

55

56

55

56

56

56

55

55

54

54

52

51

48

44

41

37

28

22

20

19

17

13

1320

Beschreibung:
Windenergie Hollenstede 18 Planungs-

gesellschaft mbH

Schattenwurf-Untersuchung zum
Genehmigungsverfahren fiir die Errichtung
von 4 Windenergieanlagen in Hollenstede

2018

| Februar

09:22 (WEA 18-4) | 08:11
10:32 (WEA 18-3) | 17:12
09:22 (WEA 18-4) | 08:10
10:33 (WEA 18-3) | 17:13
09:21 (WEA 18-4) | 08:08
10:32 (WEA 18-3) | 17:15
09:22 (WEA 18-4) | 08:07
10:33 (WEA 18-3) | 17:17
09:22 (WEA 18-4) | 08:05
10:34 (WEA 18-3) | 17:19
09:22 (WEA 18-4) | 08:03
10:34 (WEA 18-3) | 17:21
09:22 (WEA 18-4) | 08:01
10:35 (WEA 18-3) | 17:23
09:22 (WEA 18-4) | 08:00
10:35 (WEA 18-3) | 17:25
09:22 (WEA 18-4) | 07:58
10:35 (WEA 18-3) | 17:27
09:23 (WEA 18-4) | 07:56
10:35 (WEA 18-3) | 17:29
09:22 (WEA 18-4) | 07:54
10:35 (WEA 18-3) | 17:30
09:22 (WEA 18-4) | 07:52
10:35 (WEA 18-3) | 17:32
09:22 (WEA 18-4) | 07:50
10:35 (WEA 18-3) | 17:34
09:23 (WEA 18-4) | 07:49
10:35 (WEA 18-3) | 17:36
09:23 (WEA 18-4) | 07:47
10:35 (WEA 18-3) | 17:38
09:23 (WEA 18-4) | 07:45
10:35 (WEA 18-3) | 17:40
09:23 (WEA 18-4) | 07:43
10:35 (WEA 18-3) | 17:42
09:24 (WEA 18-4) | 07:41
10:35 (WEA 18-3) | 17:44
09:24 (WEA 18-4) | 07:39
10:34 (WEA 18-3) | 17:46
09:24 (WEA 18-4) | 07:37
10:33 (WEA 18-3) | 17:48
09:25 (WEA 18-4) | 07:34
10:32 (WEA 18-3) | 17:49
09:26 (WEA 18-4) | 07:32
10:31 (WEA 18-3) | 17:51
09:26 (WEA 18-4) | 07:30
10:29 (WEA 18-3) | 17:53
09:27 (WEA 18-4) | 07:28
10:26 (WEA 18-3) | 17:55
09:28 (WEA 18-4) | 07:26
09:50 (WEA 18-4) | 17:57
09:29 (WEA 18-4) | 07:24
09:49 (WEA 18-4) | 17:59
09:30 (WEA 18-4) | 07:22
09:49 (WEA 18-4) | 18:01
09:31 (WEA 18-4) | 07:19
09:48 (WEA 18-4) | 18:02
09:33 (WEA 18-4) |

09:46 (WEA 18-4) |

09:36 (WEA 18-4) |

09:44 (WEA 18-4) |

|
|
| 275
[

14

22

26

31

32

34

193

08:08 (WEA 18-2) | 06:31
08:14 (WEA 18-2) | 18:40
08:05 (WEA 18-2) | 06:29
08:19 (WEA 18-1) | 18:42
08:03 (WEA 18-2) | 06:27
08:25 (WEA 18-1) | 18:44
08:00 (WEA 18-2) | 06:24
08:26 (WEA 18-1) | 18:46
08:00 (WEA 18-2) | 07:22
08:28 (WEA 18-1) | 19:47
07:59 (WEA 18-2) | 07:20
08:30 (WEA 18-1) | 19:49
07:59 (WEA 18-2) | 07:17
08:31 (WEA 18-1) | 19:51
07:57 (WEA 18-2) | 07:15
08:31 (WEA 18-1) | 19:53

34

34

35

34

33

32

31

30

28

27

24

21

17

11

391

Lizenzierter Anwender:

ZECH Ingenieurgesellschaft mbH
Hessenweg 38

DE-49809 Lingen (Ems)

0049 591 800 1634

Thomas Wihard / wihard@zechgmbh.de

Berechnet:

18.12.2018 11:19/3.0.654

| April | Mai | Juni
07:58 (WEA 18-2) | 07:05 | 05:59 | 05:12
08:32 (WEA 18-1) | 20:00 | 20:52 | 21:39
07:58 (WEA 18-2) | 07:03 | 05:57 | 05:12
08:32 (WEA 18-1) | 20:01 | 20:54 | 21:40
07:57 (WEA 18-2) | 07:01 | 05:55 | 05:11
08:32 (WEA 18-1) | 20:03 | 20:55 | 21:41
07:58 (WEA 18-2) | 06:58 | 05:53 | 05:10
08:32 (WEA 18-1) | 20:05 | 20:57 | 21:42
07:59 (WEA 18-2) | 06:56 | 05:52 | 05:09
08:32 (WEA 18-1) | 20:07 | 20:59 | 21:43
08:00 (WEA 18-1) | 06:54 | 05:50 | 05:08
08:32 (WEA 18-1) | 20:08 | 21:00 | 21:44
08:00 (WEA 18-1) | 06:52 | 05:48 | 05:08
08:31 (WEA 18-1) | 20:10 | 21:02 | 21:45
08:00 (WEA 18-1) | 06:49 | 05:46 | 05:07
08:30 (WEA 18-1) | 20:12 | 21:04 | 21:46
08:01 (WEA 18-1) | 06:47 | 05:44 | 05:07
08:29 (WEA 18-1) | 20:14 | 21:05 | 21:47
08:01 (WEA 18-1) | 06:45 | 05:42 | 05:06
08:28 (WEA 18-1) | 20:15 | 21:07 | 21:48
08:02 (WEA 18-1) | 06:42 | 05:41 | 05:06
08:26 (WEA 18-1) | 20:17 | 21:09 | 21:49
08:04 (WEA 18-1) | 06:40 | 05:39 | 05:05
08:25 (WEA 18-1) | 20:19 | 21:10 | 21:50
08:05 (WEA 18-1) | 06:38 | 05:37 | 05:05
08:22 (WEA 18-1) | 20:21 | 21:12 | 21:50
08:08 (WEA 18-1) | 06:36 | 05:36 | 05:05
08:19 (WEA 18-1) | 20:22 | 21:13 | 21:51
| 06:33 | 05:34 | 05:05
| 20:24 | 21:15 | 21:51
| 06:31 | 05:32 | 05:04
| 20:26 | 21:17 | 21:52
| 06:29 | 05:31 | 05:04
| 20:28 | 21:18 | 21:53
| 06:27 | 05:29 | 05:04
| 20:29 | 21:20 | 21:53
| 06:24 | 05:28 | 05:04
| 20:31 | 21:21 | 21:53
| 06:22 | 05:27 | 05:04
| 20:33 | 21:23 | 21:54
| 06:20 | 05:25 | 05:04
| 20:34 | 21:24 | 21:54
| 06:18 | 05:24 | 05:05
| 20:36 | 21:26 | 21:54
| 06:16 | 05:22 | 05:05
| 20:38 | 21:27 | 21:54
| 06:14 | 05:21 | 05:05
| 20:40 | 21:29 | 21:55
| 06:12 | 05:20 | 05:05
| 20:41 | 21:30 | 21:55
| 06:09 | 05:19 | 05:06
| 20:43 | 21:31 | 21:55
| 06:07 | 05:18 | 05:06
| 20:45 | 21:33 | 21:55
| 06:05 | 05:16 | 05:07
| 20:47 | 21:34 | 21:55
| 06:03 | 05:15 | 05:07
| 20:48 | 21:35 | 21:54
| 06:01 | 05:14 | 05:08
| 20:50 | 21:37 | 21:54
| | 05:13 |
| | 21:38 |
| 416 | 487 | 502
| | |

Tabellen-Layout: Die Daten fiir 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

windPRO 3.0.654 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk

18.12.2018
LQ13955.2 / Wi

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

18.12.2018 11:43 m1/3vgind PRO .
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Projekt: Beschreibung: Lizenzierter Anwender:

LQ13955.2 Fiirstenau-Hollenstede 18  Windenergie Hollenstede 18 Planungs- ZECH Ingenieurgesellschaft mbH
gesellschaft mbH Hessenweg 38
DE-49809 Lingen (Ems)
Schattenwurf-Untersuchung zum 0049 591 800 1634
Genehmigungsverfahren fiir die Errichtung Thomas Wihard / wihard@zechgmbh.de

Berechnet:

von 4 Windenergieanlagen in Hollenstede 18.12.2018 11:19/3.0.654

SHADOW - Kalender

Berechnung: Windenergie Hollenstede 2018-12Schattenrezeptor: IP 26b - Zur Dasslage 7/Siidost
Voraussetzungen fiir Berechnung des Schattenwurfs

Referenzjahr fiir Kalender 2018

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

| Juli | August | September | Oktober | November | Dezember
1]05:08 |05:45 | 06:36 | 07:26 08:46 (WEA 18-1) | 07:21 | 08:14 09:04 (WEA 18-4)
| 21:54 | 21:22 | 20:19 |19:08 15  09:01 (WEA 18-1) | 17:01 | 16:19 56  10:17 (WEA 18-3)
2]05:09 |05:47 | 06:38 | 07:28 08:42 (WEA 18-1) | 07:23 | 08:15 09:05 (WEA 18-4)
| 21:54 | 21:20 | 20:17 |19:06 20  09:02 (WEA 18-1) | 16:59 | 16:18 55  10:17 (WEA 18-3)
310510 | 05:48 | 06:40 | 07:30 08:41 (WEA 18-1) | 07:25 | 08:16 09:06 (WEA 18-4)
| 21:53 | 21:18 | 20:14 |19:04 23 09:04 (WEA 18-1) | 16:57 | 16:17 56  10:19 (WEA 18-3)
410511 | 05:50 | 06:41 | 07:31 08:39 (WEA 18-1) | 07:27 | 08:18 09:06 (WEA 18-4)
|21:53 | 21:17 | 20:12 |19:01 26  09:05 (WEA 18-1) | 16:55 | 16:17 56  10:19 (WEA 18-3)
5/05:11  |05:52 | 06:43 | 07:33 08:38 (WEA 18-1) | 07:29 | 08:19 09:07 (WEA 18-4)
|21:52 | 21:15 | 20:10 | 18:59 28  09:06 (WEA 18-1) | 16:53 | 16:16 55 10:20 (WEA 18-3)
610512 | 05:53 | 06:45 | 07:35 08:37 (WEA 18-1) | 07:30 | 08:21 09:07 (WEA 18-4)
|21:52 | 21:13 | 20:07 | 18:57 29  09:06 (WEA 18-1) | 16:51 | 16:16 55 10:20 (WEA 18-3)
7105:13 | 05:55 | 06:46 | 07:37 08:36 (WEA 18-1) | 07:32 | 08:22 09:08 (WEA 18-4)
|21:51 | 21:11 | 20:05 | 18:54 30  09:06 (WEA 18-1) | 16:50 | 16:15 54  10:20 (WEA 18-3)
8]05:14 | 05:56 | 06:48 | 07:38 08:35 (WEA 18-1) | 07:34 | 08:23 09:09 (WEA 18-4)
|21:51 | 21:09 | 20:03 | 18:52 32 09:07 (WEA 18-1) | 16:48 | 16:15 53 10:21 (WEA 18-3)
9]05:15 | 05:58 | 06:50 | 07:40 08:34 (WEA 18-2) | 07:36 | 08:24 09:10 (WEA 18-4)
| 21:50  |21:08 | 20:00 | 18:50 33 09:07 (WEA 18-1) | 16:46 | 16:14 52 10:21 (WEA 18-3)
10| 05:16 | 06:00 | 06:51 | 07:42 08:33 (WEA 18-2) | 07:38 | 08:26 09:11 (WEA 18-4)
| 21:49 | 21:06 | 19:58 | 18:47 34  09:07 (WEA 18-1) | 16:45 | 16:14 52 10:22 (WEA 18-3)
11]05:17 | 06:01 | 06:53 | 07:44 08:32 (WEA 18-2) | 07:40 | 08:27 09:11 (WEA 18-4)
| 21:48 | 21:04 | 19:56 | 18:45 34  09:06 (WEA 18-1) | 16:43 | 16:14 52 10:22 (WEA 18-3)
12]05:18 | 06:03 | 06:55 | 07:45 08:31 (WEA 18-2) | 07:41 | 08:28 09:13 (WEA 18-4)
| 21:48 | 21:02 | 19:53 | 18:43 34  09:05 (WEA 18-1) | 16:41 | 16:14 51  10:23 (WEA 18-3)
13]05:19 | 06:05 | 06:56 | 07:47 08:31 (WEA 18-2) | 07:43 09:07 (WEA 18-4) | 08:29 09:14 (WEA 18-4)
| 21:47  |21:00 | 19:51 | 18:41 34  09:05 (WEA 18-1) | 16:40 9 09:16 (WEA 18-4) | 16:14 50  10:24 (WEA 18-3)
14105:20 | 06:06 | 06:58 | 07:49 08:31 (WEA 18-2) | 07:45 09:05 (WEA 18-4) | 08:30 09:15 (WEA 18-4)
| 21:46 | 20:58 | 19:49 | 18:38 33 09:04 (WEA 18-1) | 16:38 14  09:19 (WEA 18-4) | 16:14 49 10:24 (WEA 18-3)
15]05:22 | 06:08 | 07:00 | 07:51 08:31 (WEA 18-2) | 07:47 09:03 (WEA 18-4) | 08:31 09:15 (WEA 18-4)
| 21:45 | 20:56 | 19:46 | 18:36 33 09:04 (WEA 18-1) | 16:37 17  09:20 (WEA 18-4) | 16:14 48 10:24 (WEA 18-3)
16 |05:23 | 06:10 | 07:01 | 07:52 08:31 (WEA 18-2) | 07:49 09:02 (WEA 18-4) | 08:32 09:16 (WEA 18-4)
| 21:44 | 20:54 | 19:44 | 18:34 32 09:03 (WEA 18-1) | 16:35 19  09:21 (WEA 18-4) | 16:14 48 10:25 (WEA 18-3)
17105:24 | 06:11 | 07:03 | 07:54 08:30 (WEA 18-2) | 07:50 09:02 (WEA 18-4) | 08:32 09:16 (WEA 18-4)
|21:43  ]20:52 | 1941 |18:32 30  09:00 (WEA 18-1) | 16:34 20  09:22 (WEA 18-4) | 16:14 47 10:25 (WEA 18-3)
18105:25 | 06:13 | 07:05 | 07:56 08:31 (WEA 18-2) | 07:52 09:01 (WEA 18-4) | 08:33 09:17 (WEA 18-4)
| 21:42  ]20:50 | 19:39 | 18:29 28  08:59 (WEA 18-1) | 16:33 22 09:23 (WEA 18-4) | 16:14 46 10:25 (WEA 18-3)
19105:27 | 06:15 | 07:06 | 07:58 08:32 (WEA 18-2) | 07:54 09:01 (WEA 18-4) | 08:34 09:18 (WEA 18-4)
| 21:41 | 20:48 | 19:37 | 18:27 25 08:57 (WEA 18-1) | 16:31 29  10:00 (WEA 18-3) | 16:14 46 10:26 (WEA 18-3)
20 | 05:28 | 06:16 | 07:08 | 08:00 08:34 (WEA 18-2) | 07:56 09:01 (WEA 18-4) | 08:35 09:18 (WEA 18-4)
|21:39 | 20:45 | 19:34 | 18:25 20  08:54 (WEA 18-1) | 16:30 37  10:04 (WEA 18-3) | 16:15 46 10:26 (WEA 18-3)
2110529 | 06:18 | 07:10 | 08:01 08:36 (WEA 18-2) | 07:57 09:01 (WEA 18-4) | 08:35 09:19 (WEA 18-4)
|21:38  20:43 | 19:32 |18:23 11  08:47 (WEA 18-2) | 16:29 41  10:06 (WEA 18-3) | 16:15 46 10:27 (WEA 18-3)
220531 |06:20 | 07:11 | 08:03 | 07:59 09:01 (WEA 18-4) | 08:36 09:20 (WEA 18-4)
|21:37  ]20:41 | 19:30 | 18:21 | 16:27 44  10:08 (WEA 18-3) | 16:15 45 10:28 (WEA 18-3)
23(05:32 | 06:21 | 07:13 | 08:05 | 08:01 09:01 (WEA 18-4) | 08:36 09:20 (WEA 18-4)
|21:35  ]20:39 | 19:27 | 18:19 | 16:26 48  10:10 (WEA 18-3) | 16:16 45 10:28 (WEA 18-3)
24105:33 | 06:23 | 07:15 | 08:07 | 08:02 09:02 (WEA 18-4) | 08:37 09:20 (WEA 18-4)
|21:34  20:37 | 19:25 | 18:17 | 16:25 50  10:11 (WEA 18-3) | 16:17 46 10:28 (WEA 18-3)
25|05:35 | 06:25 | 07:16 | 08:09 | 08:04 09:01 (WEA 18-4) | 08:37 09:21 (WEA 18-4)
|21:33  ]20:35 | 19:22 | 18:15 | 16:24 52 10:12 (WEA 18-3) | 16:17 46 10:29 (WEA 18-3)
2605:36 | 06:26 | 07:18 | 08:10 | 08:06 09:01 (WEA 18-4) | 08:38 09:21 (WEA 18-4)
|21:31 ]20:32 | 19:20 | 18:13 |16:23 54  10:13 (WEA 18-3) | 16:18 45 10:29 (WEA 18-3)
2705:38 | 06:28 | 07:20 | 08:12 | 08:07 09:02 (WEA 18-4) | 08:38 09:21 (WEA 18-4)
|21:30  ]20:30 | 19:18 | 18:11 |16:22 54  10:14 (WEA 18-3) | 16:18 47 10:30 (WEA 18-3)
2805:39 | 06:30 | 07:21 | 07:14 | 08:09 09:03 (WEA 18-4) | 08:38 09:21 (WEA 18-4)
|21:28  [20:28 | 19:15 | 17:08 |16:21 55  10:15 (WEA 18-3) | 16:19 48 10:30 (WEA 18-3)
2905141 | 06:31 | 07:23 | 07:16 | 08:10 09:03 (WEA 18-4) | 08:38 09:21 (WEA 18-4)
|21:27  ]20:26 | 19:13 | 17:06 | 16:20 55  10:15 (WEA 18-3) | 16:20 47 10:30 (WEA 18-3)
3010542 | 06:33 | 07:25 08:50 (WEA 18-1) | 07:18 | 08:12 09:04 (WEA 18-4) | 08:38 09:22 (WEA 18-4)
|21:25  ]20:23 | 19:11 6  08:56 (WEA 18-1) | 17:05 | 16:19 55  10:16 (WEA 18-3) | 16:21 48 10:31 (WEA 18-3)
310544 | 06:35 | | 07:19 | | 08:38 09:22 (WEA 18-4)
|21:23 20221 | | 17:03 | | 16:22 48 10:31 (WEA 18-3)
Sonnenscheinstunden | 505 | 456 | 382 | 332 | 265 | 241
astr.max.mdgl.Beschattung | | | 6 | 584 | 675 | 1538
Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergegeben (Sommerzeit wie Bezugsjahr):
Tag im Monat Sonnenaufgang  (SS:MM) Zeitpunkt (SS:MM) Schattenanfang (WEA mit erstem Schatten)
Sonnenuntergang (SS:MM) Minuten mit Schatten Zeitpunkt (SS:MM) Schattenende (WEA mit letztem Schatten)
windPRO 3.0.654 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk 18.12.2018 11:43 P/Z. 2/31/g|nd PRO .
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Projekt: Beschreibung: Lizenzierter Anwender:

LQ13955.2 Fiirstenau-Hollenstede 18  Windenergie Hollenstede 18 Planungs- ZECH Ingenieurgesellschaft mbH
gesellschaft mbH Hessenweg 38
DE-49809 Lingen (Ems)
Schattenwurf-Untersuchung zum 0049 591 800 1634
Genehmigungsverfahren fiir die Errichtung Thomas Wihard / wihard@zechgmbh.de

Berechnet:

von 4 Windenergieanlagen in Hollenstede 18.12.2018 11:19/3.0.654

SHADOW - Kalender

Berechnung: Windenergie Hollenstede 2018-12Schattenrezeptor: IP 27a - Zur Dasslage 7/Nordwest
Voraussetzungen fiir Berechnung des Schattenwurfs

Referenzjahr fiir Kalender 2018

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

|Januar |Februar |Marz | April | Mai | Juni | Juli | August | SeptembefOktober |Novembei Dezember
1] 08:38 | 08:11 7:17 | 07:05 | 05:59 | 05:12 05:08 05:45 | 06:36 | 07:26 | 07:21 8:14
| 16:23 | 17:12 8:04 | 20:00 | 20:52 | 21:39 21:54 21:22 | 20:19 | 19:08 | 17:01 6:19
2] 08:38 | 08:10 7:15 | 07:03 | 05:57 | 05:12 05:09 05:47 | 06:38 | 07:28 | 07:23 8:15
| 16:24 | 17:13 8:06 | 20:01 | 20:54 | 21:40 21:20 | 20:17 | 19:06 | 16:59 6:18
3108:38 | 08:08 7:13 | 07:01 | 05:55 | 05:11 05:48 | 06:40 | 07:30 | 07:25 8:16
| 16:25 | 17:15 8:08 | 20:03 | 20:55 | 21:41 21:18 | 20:14 | 19:04 | 16:57 6:17
4| 08:38 | 08:07 7:11 | 06:58 | 05:53 | 05:10 05:50 | 06:41 | 07:31 | 07:27 8:18
| 16:27 | 17:17 8:10 | 20:05 | 20:57 | 21:42 21:17 | 20:12 | 19:01 | 16:55 6:17
5108:38 | 08:05 7:08 | 06:56 | 05:52 | 05:09 05:52 | 06:43 | 07:33 | 07:29
| 16:28 | 17:19 8:12 | 20:07 | 20:59 | 21:43 21:15 | 20:10 | 18:59 | 16:53
6 | 08:37 | 08:03 | 06:54 | 05:50 | 05:08 05:53 | 06:45 | 07:35 | 07:30
| 16:29 | 17:21 | 20:08 | 21:00 | 21:44 21:13 | 20:07 | 18:57 | 16:51
7 | 08:37 | 08:01 05:55 | 06:46 | 07:37 | 07:32
| 16:30 | 17:23 | 20:10 | 21:02 | 21:45 21:11 | 20:05 | 18:54 | 16:50
8| 08:37 | 08:00 | 06:49 | 05:46 | 05:07 05:56 | 06:48 | 07:38 | 07:34

|16:32 | 17:25
908:36 | 07:58
|16:33 | 17:27
10]08:36 | 07:56
|16:34 | 17:29
11]08:35 | 07:54
|16:36 | 17:30
1208:3¢ | 07:52
|16:37 | 17:32
13]08:34 | 07:50
|16:39 | 17:34
14]08:33 | 07:49
|16:40 | 17:36
15]08:32 | 07:47
|16:42 | 17:38
16 |08:31 | 07:45
|16:43 | 17:40
17108:30 | 07:43
|16:45 | 17:42
18108:29 | 07:41
|16:47 | 17:44
19]08:28 | 07:39
| 16:48 | 17:46

|20:12 | 21:04 | 21:46
| 06:47 | 05:44 | 05:07
|20:14 | 21:05 | 21:47
| 06:45 | 05:42 | 05:06
|20:15 | 21:07 | 21:48
| 06:42 | 05:41 | 05:06
|20:17 | 21:09 | 21:49
| 06:40 | 05:39 | 05:05
|20:19 | 21:10 | 21:50
| 06:38 | 05:37 | 05:05
8:26  [20:21 | 21:12  |21:50 | 21:47
6:48 | 06:36 | 05:36 | 05:05 | 05:20
8:28  [20:22  |21:13  |21:51 | 21:46
6:45 | 06:33 | 05:34 | 05:05 | 05:22
|20:24 | 21:15  |21:51 | 21:45
|06:31 | 05:32 | 05:04 | 05:23
|20:26 | 21:17  |21:52 | 21:44
|06:29 | 05:31 | 05:04 | 05:24
8:33  [20:28  |21:18  |21:53 | 21:43
6:38 | 06:27 | 05:29 | 05:04 | 05:25
8:35  [20:29  |21:20 |21:53 | 21:42
| 06:24 | 05:28 | 05:04 | 05:27
20:31 | 2121 |21:53 | 21:41
20| 08:27 | 07:37 |06:22 | 05:27 | 05:04 | 05:28

|16:50 | 17:48 |20:33 | 21:23  |21:54 | 21:39 |19:34 | 18:25 | 16:30
21|08:26 | 07:34 | 06:31  |06:20 | 05:25 | 05:04 | 05:29 |07:10 | 08:01 | 07:57

|16:52 | 17:49 | 18:40  |20:34 | 21:24  |21:54 | 21:38 | 20:43  [19:32 | 18:223 | 16:29
22]08:25 |07:32 | 06:29  |06:18 | 05:24 | 05:05 |05:31 | 06:20 | 07:11 | 08:03 | 07:59

|16:53 | 17:51 | 18:42  |20:36 | 21:26  |21:54 | 21:37 | 20:41  [19:30 | 18:221 | 16:27
23|08:24 |07:30 | 06:27  |06:16  |05:22 | 05:05  |05:32 | 06:21  |07:13  |08:05 | 08:01

|16:55 | 17:53 | 18:44  |20:38 | 21:27  |21:54 | 21:35  [20:39 [ 19:27 | 18:19 | 16:26
24|08:23 | 07:28 | 06:24  |06:14  |05:21  |05:05  |05:33 | 06:23 | 07:15 | 08:07 | 08:02

|16:57 | 17:55 | 18:46  |20:40  |21:29  |21:55  |21:34 | 20:37  [19:25 | 18:17 | 16:25
25|08:21 | 07:26 | 07:22  |06:12  |05:20  |05:05  |05:35 | 06:25  |07:16 | 08:09 | 08:04

|16:59 | 17:57  |19:47 | 20:41 | 21:30  |21:55 | 21:33 [ 20:35 [ 19:22 | 18:15 | 16:24
26|08:20 | 07:24 | 07:20 | 06:09 | 05:19  |05:06 |05:36 | 06:26  |07:18 | 08:10 | 08:06

|17:00 | 17:59 | 19:49 | 20:43 21:31 |21:55 | 21:31 [ 20:32 | 19:20 18:13 | 16:23

|
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|

|
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|

|

|

|

|

|
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[21:09  [20:03 |18:52 | 16:48
| 05:58 | 06:50 | 07:40 | 07:36
|21:08  |20:00 |18:50 | 16:46
| 06:00 | 06:51 | 07:42 | 07:38
|21:06  |19:58 | 18:47 | 16:45
|06:01 | 06:53 | 07:44 | 07:40
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|

DO DO NRNGRDD0N R
=R =N RN NN
AODADUIWUINOGOROO

8:27
6:14
8:28
6:14

21:04  |19:56 | 18:45 | 16:43
06:03 | 06:55 | 07:45 | 07:41
21:02  |19:53 | 1843 | 16:41
06:05 | 06:56 | 07:47 | 07:43
21:00  [19:51 | 18:41 | 16:40
06:06 | 06:58 | 07:49 | 07:45
20:58 | 19:49 | 18:38 | 16:38
06:08 | 07:00 | 07:51 | 07:47
0:56 | 19:46 | 18:36 | 16:37
|07:01 | 07:52 | 07:49
|19:44 | 18:34 | 16:35
| 07:03 | 07:54 | 07:50
|19:41 | 18:32 | 16:34
|07:05 | 07:56 | 07:52
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27108:19  |07:22 |07:17 | 06:07  |05:18  |05:06 |05:38  |06:28 |07:20 | 08:12 | 08:07 8:38
|17:02  |18:00  |19:51  |20:45  |21:33  |21:55  |[21:30  |20:30 | 19:18 | 18:11 | 16:22 6:19
2808:17 |07:19 |07:15 | 06:05 |05:16  |05:07 |05:339 |06:30 |07:21 | 07:14 | 08:09 8:38
|17:04  |18:02  |19:53  |20:47  |21:34  |21:55  |[21:28  [20:28 | 19:15  |[17:08 | 16:21 6:19
29| 08:16 | |07:13 | 06:03  |05:15  |05:07 |05:41 | 06:31  |07:23 | 07:16 | 08:10 8:38
|17:06 | | 19:54  [20:48 | 21:35 | 21:54  |21:27 | 20:226 | 19:13 | 17:06 | 16:20 6:20
30| 08:15 | |07:10  |06:001  |05:14  |05:08 |05:42 |06:33 |07:25 | 07:18 | 08:12 8:38
| 17:08 | |19:56  [20:50 | 21:37 | 21:54  |21:25  |20:223  |19:11 | 17:05 | 16:19 6:21
31]08:13 | | 07:08 | | 05:13 | | 05:44 | 06:35 | |07:19 | 8:38
|17:10 | | 19:58 | |21:38 | |21:23  |20:21 | |17:03 | 6:22
Sonnenscheinstunden | 256 | 275 | 366 | 416 | 487 | 502 | 505 | 456 | 382 | 332 | 265 241
astr.max.mdgl.Beschattung | | | | | | | | | | |
Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergegeben (Sommerzeit wie Bezugsjahr):
Tag im Monat Sonnenaufgang  (SS:MM) Zeitpunkt (SS:MM) Schattenanfang (WEA mit erstem Schatten)
Sonnenuntergang (SS:MM) Minuten mit Schatten Zeitpunkt (SS:MM) Schattenende (WEA mit letztem Schatten)
windPRO 3.0.654 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk 18.12.2018 11:43 2/23/31/Sind PRO .
18.12.2018 Anlage 8

LQ13955.2 / Wi Seite 72 von 107



Projekt:

LQ13955.2 Fiirstenau-Hollenstede 18

SHADOW - Kalender

Berechnung: Windenergie Hollenstede 2018-12Schattenrezeptor: IP 27b - Zur Dasslage 8/Siidost
Voraussetzungen fiir Berechnung des Schattenwurfs

Referenzjahr fiir Kalender
Die dargestellten Zeiten sind die astronomisch maximal mogliche 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

Beschreibung:
Windenergie Hollenstede 18 Planungs-

gesellschaft mbH

Schattenwurf-Untersuchung zum
Genehmigungsverfahren fiir die Errichtung

von 4 Windenergieanlagen in Hollenstede

2018

Lizenzierter Anwender:

ZECH Ingenieurgesellschaft mbH

Hessenweg 38

DE-49809 Lingen (Ems)

0049 591 800 1634

Thomas Wihard / wihard@zechgmbh.de

Berechnet:

18.12.2018 11:19/3.0.654

| Januar | Februar | Mérz | April | Mai | Juni
1] 08:38 09:50 (WEA 18-3) | 08:11 09:23 (WEA 18-4) | 07:17 07:51 (WEA 18-2) | 07:05 | 05:59 | 05:12
| 16:23 34  10:24 (WEA 18-3) | 17:12 19  09:42 (WEA 18-4) | 18:04 23 08:14 (WEA 18-1) | 20:00 | 20:52 | 21:39
2] 08:38 09:51 (WEA 18-3) | 08:10 09:26 (WEA 18-4) | 07:15 07:50 (WEA 18-2) | 07:03 | 05:57 | 05:12
| 16:24 34 10:25 (WEA 18-3) | 17:13 15 09:41 (WEA 18-4) | 18:06 26  08:16 (WEA 18-1) | 20:01 | 20:54 | 21:40
3108:38 09:51 (WEA 18-3) | 08:08 09:28 (WEA 18-4) | 07:13 07:49 (WEA 18-2) | 07:01 | 05:55 | 05:11
| 16:25 34 10:25 (WEA 18-3) | 17:15 11 09:39 (WEA 18-4) | 18:08 28  08:17 (WEA 18-1) | 20:03 | 20:55 | 21:41
4| 08:38 09:51 (WEA 18-3) | 08:07 | 07:11 07:48 (WEA 18-2) | 06:58 | 05:53 | 05:10
| 16:27 35 10:26 (WEA 18-3) | 17:17 | 18:10 30 08:18 (WEA 18-1) | 20:05 | 20:57 | 21:42
5108:38 09:23 (WEA 18-4) | 08:05 | 07:08 07:48 (WEA 18-2) | 06:56 | 05:52 | 05:09
| 16:28 39  10:27 (WEA 18-3) | 17:19 | 18:12 31  08:19 (WEA 18-1) | 20:07 | 20:59 | 21:43
6 | 08:37 09:21 (WEA 18-4) | 08:03 | 07:06 07:49 (WEA 18-2) | 06:54 | 05:50 | 05:08
| 16:29 43 10:27 (WEA 18-3) | 17:21 | 18:13 31  08:20 (WEA 18-1) | 20:08 | 21:00 | 21:44
7 | 08:37 09:20 (WEA 18-4) | 08:01 | 07:04 07:48 (WEA 18-2) | 06:52 | 05:48 | 05:08
| 16:30 46  10:28 (WEA 18-3) | 17:23 | 18:15 32 08:20 (WEA 18-1) | 20:10 | 21:02 | 21:45
8| 08:37 09:19 (WEA 18-4) | 08:00 | 07:02 07:48 (WEA 18-1) | 06:49 | 05:46 | 05:07
| 16:32 48  10:28 (WEA 18-3) | 17:25 | 18:17 32 08:20 (WEA 18-1) | 20:12 | 21:04 | 21:46
9 | 08:36 09:18 (WEA 18-4) | 07:58 | 06:59 07:48 (WEA 18-1) | 06:47 | 05:44 | 05:07
| 16:33 50 10:28 (WEA 18-3) | 17:27 | 18:19 33 08:21 (WEA 18-1) | 20:14 | 21:05 | 21:47
10 | 08:36 09:19 (WEA 18-4) | 07:56 | 06:57 07:47 (WEA 18-1) | 06:45 | 05:42 | 05:06
| 16:34 51  10:29 (WEA 18-3) | 17:29 | 18:21 33 08:20 (WEA 18-1) | 20:15 | 21:07 | 21:48
11 | 08:35 09:18 (WEA 18-4) | 07:54 | 06:55 07:47 (WEA 18-1) | 06:42 | 05:41 | 05:06
| 16:36 53  10:29 (WEA 18-3) | 17:30 | 18:23 33 08:20 (WEA 18-1) | 20:17 | 21:09 | 21:49
12 | 08:34 09:18 (WEA 18-4) | 07:52 | 06:52 07:48 (WEA 18-1) | 06:40 | 05:39 | 05:05
| 16:37 54  10:29 (WEA 18-3) | 17:32 | 18:24 31  08:19 (WEA 18-1) | 20:19 | 21:10 | 21:50
13 | 08:34 09:17 (WEA 18-4) | 07:50 | 06:50 07:47 (WEA 18-1) | 06:38 | 05:37 | 05:05
| 16:39 56  10:30 (WEA 18-3) | 17:34 | 18:26 31 08:18 (WEA 18-1) | 20:21 | 21:12 | 21:50
14 | 08:33 09:17 (WEA 18-4) | 07:49 | 06:48 07:48 (WEA 18-1) | 06:36 | 05:36 | 05:05
| 16:40 57  10:30 (WEA 18-3) | 17:36 | 18:28 30 08:18 (WEA 18-1) | 20:22 | 21:13 | 21:51
15 | 08:32 09:17 (WEA 18-4) | 07:47 | 06:45 07:48 (WEA 18-1) | 06:33 | 05:34 | 05:05
| 16:42 57  10:30 (WEA 18-3) | 17:38 | 18:30 28  08:16 (WEA 18-1) | 20:24 | 21:15 | 21:51
16 | 08:31 09:17 (WEA 18-4) | 07:45 | 06:43 07:49 (WEA 18-1) | 06:31 | 05:32 | 05:04
| 16:43 58  10:30 (WEA 18-3) | 17:40 | 18:31 26  08:15 (WEA 18-1) | 20:26 | 21:17 | 21:52
17 | 08:30 09:17 (WEA 18-4) | 07:43 | 06:41 07:50 (WEA 18-1) | 06:29 | 05:31 | 05:04
| 16:45 58  10:31 (WEA 18-3) | 17:42 | 18:33 23 08:13 (WEA 18-1) | 20:28 | 21:18 | 21:53
18 | 08:29 09:17 (WEA 18-4) | 07:41 | 06:38 07:51 (WEA 18-1) | 06:27 | 05:29 | 05:04
| 16:47 58  10:31 (WEA 18-3) | 17:44 | 18:35 20  08:11 (WEA 18-1) | 20:29 | 21:20 | 21:53
19 | 08:28 09:17 (WEA 18-4) | 07:39 | 06:36 07:54 (WEA 18-1) | 06:24 | 05:28 | 05:04
| 16:48 59  10:31 (WEA 18-3) | 17:46 | 18:37 14 08:08 (WEA 18-1) | 20:31 | 21:21 | 21:53
20 | 08:27 09:17 (WEA 18-4) | 07:37 | 06:34 07:59 (WEA 18-1) | 06:22 | 05:27 | 05:04
| 16:50 58  10:30 (WEA 18-3) | 17:48 | 18:39 4 08:03 (WEA 18-1) | 20:33 | 21:23 | 21:54
21| 08:26 09:17 (WEA 18-4) | 07:34 | 06:31 | 06:20 | 05:25 | 05:04
| 16:52 58  10:30 (WEA 18-3) | 17:49 | 18:40 | 20:34 | 21:24 | 21:54
22| 08:25 09:18 (WEA 18-4) | 07:32 | 06:29 | 06:18 | 05:24 | 05:05
| 16:53 55  10:30 (WEA 18-3) | 17:51 | 18:42 | 20:36 | 21:26 | 21:54
23| 08:24 09:17 (WEA 18-4) | 07:30 | 06:27 | 06:16 | 05:22 | 05:05
| 16:55 55  10:29 (WEA 18-3) | 17:53 | 18:44 | 20:38 | 21:27 | 21:54
241 08:23 09:18 (WEA 18-4) | 07:28 | 06:24 | 06:14 | 05:21 | 05:05
| 16:57 54  10:29 (WEA 18-3) | 17:55 | 18:46 | 20:40 | 21:29 | 21:55
251 08:21 09:19 (WEA 18-4) | 07:26 08:00 (WEA 18-2) | 07:22 | 06:12 | 05:20 | 05:05
| 16:59 51  10:29 (WEA 18-3) | 17:57 3 08:03 (WEA 18-2) | 19:47 | 20:41 | 21:30 | 21:55
26 | 08:20 09:19 (WEA 18-4) | 07:24 07:56 (WEA 18-2) | 07:20 | 06:09 | 05:19 | 05:06
| 17:00 48  10:27 (WEA 18-3) | 17:59 12 08:08 (WEA 18-2) | 19:49 | 20:43 | 21:31 | 21:55
27 | 08:19 09:20 (WEA 18-4) | 07:22 07:54 (WEA 18-2) | 07:17 | 06:07 | 05:18 | 05:06
| 17:02 44 10:26 (WEA 18-3) | 18:01 16 08:10 (WEA 18-2) | 19:51 | 20:45 | 21:33 | 21:55
28 | 08:17 09:20 (WEA 18-4) | 07:19 07:52 (WEA 18-2) | 07:15 | 06:05 | 05:16 | 05:07
| 17:04 40  10:24 (WEA 18-3) | 18:02 19  08:11 (WEA 18-1) | 19:53 | 20:47 | 21:34 | 21:55
29 | 08:16 09:20 (WEA 18-4) | | 07:13 | 06:03 | 05:15 | 05:07
| 17:06 33 10:21 (WEA 18-3) | | 19:54 | 20:48 | 21:35 | 21:54
30 | 08:15 09:22 (WEA 18-4) | | 07:10 | 06:01 | 05:14 | 05:08
| 17:08 22 09:44 (WEA 18-4) | | 19:56 | 20:50 | 21:37 | 21:54
31]08:13 09:22 (WEA 18-4) | | 07:08 | | 05:13 |
| 17:10 21 09:43 (WEA 18-4) | | 19:58 | | 21:38 |
Sonnenscheinstunden | 256 | 275 | 366 | 416 | 487 | 502
astr.max.mogl.Beschattung | 1463 | 95 | 539 | | |

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

Tag im Monat Sonnenaufgang  (SS:MM)

Sonnenuntergang (SS:MM)

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

(WEA mit erstem Schatten)

Minuten mit Schatten (WEA mit letztem Schatten)

18.12.2018 11:43 2724/31/3“’](3] PRO .
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Projekt: Beschreibung: Lizenzierter Anwender:

LQ13955.2 Fiirstenau-Hollenstede 18  Windenergie Hollenstede 18 Planungs- ZECH Ingenieurgesellschaft mbH
gesellschaft mbH Hessenweg 38
DE-49809 Lingen (Ems)
Schattenwurf-Untersuchung zum 0049 591 800 1634
Genehmigungsverfahren fiir die Errichtung Thomas Wihard / wihard@zechgmbh.de

Berechnet:

von 4 Windenergieanlagen in Hollenstede 18.12.2018 11:19/3.0.654

SHADOW - Kalender

Berechnung: Windenergie Hollenstede 2018-12Schattenrezeptor: IP 27b - Zur Dasslage 8/Siidost
Voraussetzungen fiir Berechnung des Schattenwurfs

Referenzjahr fiir Kalender 2018

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

| Juli | August | September | Oktober | November | Dezember
1]05:08 |05:45 | 06:36 | 07:26 08:27 (WEA 18-1) | 07:21 | 08:14 09:00 (WEA 18-4)
| 21:54 | 21:22 | 20:19 | 19:08 31  08:58 (WEA 18-1) | 17:01 | 16:19 55  10:12 (WEA 18-3)
2]05:09 |05:47 | 06:38 | 07:28 08:26 (WEA 18-1) | 07:23 | 08:15 09:00 (WEA 18-4)
| 21:54 | 21:20 | 20:17 |19:06 31  08:57 (WEA 18-1) | 16:59 | 16:18 53 10:11 (WEA 18-3)
310510 | 05:48 | 06:40 | 07:30 08:25 (WEA 18-1) | 07:25 | 08:16 09:02 (WEA 18-4)
| 21:53 | 21:18 | 20:14 | 19:04 32 08:57 (WEA 18-1) | 16:57 | 16:17 52 10:12 (WEA 18-3)
410511 | 0550 | 06:41 | 07:31 08:25 (WEA 18-1) | 07:27 | 08:18 09:02 (WEA 18-4)
|21:53 | 21:17 | 20:12 |19:01 33  08:58 (WEA 18-1) | 16:55 | 16:17 51  10:12 (WEA 18-3)
5/05:11  |05:52 | 06:43 | 07:33 08:25 (WEA 18-1) | 07:29 | 08:19 09:04 (WEA 18-4)
|21:52 | 21:15 | 20:10 | 18:59 32 08:57 (WEA 18-1) | 16:53 | 16:16 49 10:13 (WEA 18-3)
610512 | 05:53 | 06:45 | 07:35 08:24 (WEA 18-1) | 07:30 | 08:21 09:05 (WEA 18-4)
|21:52 | 21:13 | 20:07 | 18:57 32 08:56 (WEA 18-1) | 16:51 | 16:16 46 10:13 (WEA 18-3)
7105:13 | 05:55 | 06:46 | 07:37 08:24 (WEA 18-1) | 07:32 | 08:22 09:07 (WEA 18-4)
|21:51 | 21:11 | 20:05 | 18:54 32 08:56 (WEA 18-1) | 16:50 | 16:15 43 10:13 (WEA 18-3)
8]05:14 | 05:56 | 06:48 | 07:38 08:24 (WEA 18-2) | 07:34 09:03 (WEA 18-4) | 08:23 09:10 (WEA 18-4)
|21:51 | 21:09 | 20:03 | 18:52 31  08:55 (WEA 18-1) | 16:48 2 09:05 (WEA 18-4) | 16:15 39 10:14 (WEA 18-3)
9]05:15 | 05:58 | 06:50 | 07:40 08:24 (WEA 18-2) | 07:36 08:58 (WEA 18-4) | 08:24 09:39 (WEA 18-3)
| 21:50 | 21:08 | 20:00 | 18:50 31  08:55 (WEA 18-1) | 16:46 12  09:10 (WEA 18-4) | 16:14 35  10:14 (WEA 18-3)
10| 05:16 | 06:00 | 06:51 | 07:42 08:23 (WEA 18-2) | 07:38 08:56 (WEA 18-4) | 08:26 09:40 (WEA 18-3)
| 21:49 | 21:06 | 19:58 | 18:47 31  08:54 (WEA 18-1) | 16:45 16  09:12 (WEA 18-4) | 16:14 34 10:14 (WEA 18-3)
11]05:17 | 06:01 | 06:53 | 07:44 08:23 (WEA 18-2) | 07:40 08:55 (WEA 18-4) | 08:27 09:40 (WEA 18-3)
| 21:48 | 21:04 | 19:56 | 18:45 29  08:52 (WEA 18-1) | 16:43 19  09:14 (WEA 18-4) | 16:14 34 10:14 (WEA 18-3)
1205:18 | 06:03 | 06:55 | 07:45 08:23 (WEA 18-2) | 07:41 08:54 (WEA 18-4) | 08:28 09:41 (WEA 18-3)
| 21:48 | 21:02 | 19:53 | 18:43 27  08:50 (WEA 18-1) | 16:41 21  09:15 (WEA 18-4) | 16:14 34 10:15 (WEA 18-3)
13]05:19 | 06:05 | 06:56 | 07:47 08:23 (WEA 18-2) | 07:43 08:54 (WEA 18-4) | 08:29 09:42 (WEA 18-3)
| 21:47 | 21:00 | 19:51 | 18:41 25 08:48 (WEA 18-1) | 16:40 22  09:16 (WEA 18-4) | 16:14 34 10:16 (WEA 18-3)
14105:20 | 06:06 | 06:58 | 07:49 08:24 (WEA 18-2) | 07:45 08:53 (WEA 18-4) | 08:30 09:42 (WEA 18-3)
| 21:46 | 20:58 | 19:49 | 18:38 22 08:46 (WEA 18-1) | 16:38 34  09:54 (WEA 18-3) | 16:14 34 10:16 (WEA 18-3)
15]05:22 | 06:08 | 07:00 | 07:51 08:25 (WEA 18-2) | 07:47 08:52 (WEA 18-4) | 08:31 09:43 (WEA 18-3)
| 21:45 | 20:56 | 19:46 |18:36 18  08:43 (WEA 18-2) | 16:37 40  09:56 (WEA 18-3) | 16:14 33 10:16 (WEA 18-3)
16 05:23 | 06:10 | 07:01 | 07:52 08:27 (WEA 18-2) | 07:49 08:52 (WEA 18-4) | 08:32 09:44 (WEA 18-3)
| 21:44 | 20:54 | 19:44 | 18:34 15 08:42 (WEA 18-2) | 16:35 44  09:58 (WEA 18-3) | 16:14 33 10:17 (WEA 18-3)
17105:24 | 06:11 | 07:03 | 07:54 08:28 (WEA 18-2) | 07:50 08:52 (WEA 18-4) | 08:32 09:43 (WEA 18-3)
|21:43  ]20:52 | 1941 |18:32 10  08:38 (WEA 18-2) | 16:34 48  10:00 (WEA 18-3) | 16:14 34 10:17 (WEA 18-3)
18105:25 | 06:13 | 07:05 | 07:56 | 07:52 08:52 (WEA 18-4) | 08:33 09:44 (WEA 18-3)
| 21:42  ]20:50 | 19:39 | 18:29 |16:33 51  10:02 (WEA 18-3) | 16:14 33 10:17 (WEA 18-3)
19105:27 | 06:15 | 07:06 | 07:58 | 07:54 08:52 (WEA 18-4) | 08:34 09:45 (WEA 18-3)
| 21:41 | 20:48 | 19:37 | 18:27 |16:31 54  10:03 (WEA 18-3) | 16:14 33 10:18 (WEA 18-3)
20| 05:28 | 06:16 | 07:08 | 08:00 | 07:56 08:52 (WEA 18-4) | 08:35 09:45 (WEA 18-3)
|21:39 | 20:45 | 19:34 | 18:25 |16:30 55  10:04 (WEA 18-3) | 16:15 33 10:18 (WEA 18-3)
2110529 | 06:18 | 07:10 | 08:01 | 07:57 08:53 (WEA 18-4) | 08:35 09:46 (WEA 18-3)
|21:38 [ 20:43 | 19:32 | 18:23 | 16:29 55  10:05 (WEA 18-3) | 16:15 33 10:19 (WEA 18-3)
220531 |06:20 | 07:11 | 08:03 | 07:59 08:53 (WEA 18-4) | 08:36 09:47 (WEA 18-3)
|21:37  ]20:41 | 19:30 | 18:21 | 16:27 58  10:06 (WEA 18-3) | 16:15 32 10:19 (WEA 18-3)
23|05:32 | 06:21 | 07:13 | 08:05 | 08:01 08:54 (WEA 18-4) | 08:36 09:47 (WEA 18-3)
|21:35  ]20:39 | 19:27 | 18:19 | 16:26 58  10:07 (WEA 18-3) | 16:16 32 10:19 (WEA 18-3)
2410533 | 06:23 | 07:15 | 08:07 | 08:02 08:54 (WEA 18-4) | 08:37 09:47 (WEA 18-3)
|21:34  [20:37 | 19:25 | 18:17 | 16:25 59  10:08 (WEA 18-3) | 16:17 33 10:20 (WEA 18-3)
25|05:35 | 06:25 | 07:16 08:38 (WEA 18-1) | 08:09 | 08:04 08:54 (WEA 18-4) | 08:37 09:48 (WEA 18-3)
|21:33  [20:35 [ 19:22 13 08:51 (WEA 18-1) | 18:15 | 16:24 58  10:08 (WEA 18-3) | 16:17 33 10:21 (WEA 18-3)
26|05:36 | 06:26 | 07:18 08:34 (WEA 18-1) | 08:10 | 08:06 08:55 (WEA 18-4) | 08:38 09:48 (WEA 18-3)
|21:31 [20:32 [ 19:20 19 08:53 (WEA 18-1) | 18:13 |16:23 59  10:09 (WEA 18-3) | 16:18 33 10:21 (WEA 18-3)
27105:38 | 06:28 | 07:20 08:33 (WEA 18-1) | 08:12 | 08:07 08:56 (WEA 18-4) | 08:38 09:48 (WEA 18-3)
|21:30  [20:30 | 19:18 22 08:55 (WEA 18-1) | 18:11 |16:22 58  10:09 (WEA 18-3) | 16:19 33 10:21 (WEA 18-3)
2805:39 | 06:30 | 07:21 08:31 (WEA 18-1) | 07:14 | 08:09 08:57 (WEA 18-4) | 08:38 09:49 (WEA 18-3)
|21:28 | 20:28 | 19:15 25  08:56 (WEA 18-1) | 17:08 |16:21 57 10:10 (WEA 18-3) | 16:19 33 10:22 (WEA 18-3)
2905141 | 06:31 | 07:23 08:29 (WEA 18-1) | 07:16 | 08:10 08:57 (WEA 18-4) | 08:38 09:49 (WEA 18-3)
|21:27  |20:26 | 19:13 27  08:56 (WEA 18-1) | 17:06 | 16:20 57  10:10 (WEA 18-3) | 16:20 33 10:22 (WEA 18-3)
30]05:42 | 06:33 | 07:25 08:28 (WEA 18-1) | 07:18 | 08:12 08:58 (WEA 18-4) | 08:38 09:49 (WEA 18-3)
|21:25  [20:23 [ 19:11 29  08:57 (WEA 18-1) | 17:05 | 16:19 56  10:11 (WEA 18-3) | 16:21 34 10:23 (WEA 18-3)
310544 | 06:35 | | 07:19 | | 08:38 09:50 (WEA 18-3)
|21:23 20221 | | 17:03 | | 16:22 33 10:23 (WEA 18-3)
Sonnenscheinstunden | 505 | 456 | 382 | 332 | 265 | 241
astr.max.mdgl.Beschattung | | | 135 | 462 | 993 | 1154
Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergegeben (Sommerzeit wie Bezugsjahr):
Tag im Monat Sonnenaufgang  (SS:MM) Zeitpunkt (SS:MM) Schattenanfang (WEA mit erstem Schatten)
Sonnenuntergang (SS:MM) Minuten mit Schatten Zeitpunkt (SS:MM) Schattenende (WEA mit letztem Schatten)
windPRO 3.0.654 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk 18.12.2018 11:43 2735/31/3”’](:] PRO .
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Projekt: Beschreibung: Lizenzierter Anwender:

LQ13955.2 Fiirstenau-Hollenstede 18  Windenergie Hollenstede 18 Planungs- ZECH Ingenieurgesellschaft mbH
gesellschaft mbH Hessenweg 38
DE-49809 Lingen (Ems)
Schattenwurf-Untersuchung zum 0049 591 800 1634
Genehmigungsverfahren fiir die Errichtung Thomas Wihard / wihard@zechgmbh.de

Berechnet:

von 4 Windenergieanlagen in Hollenstede 18.12.2018 11:19/3.0.654

SHADOW - Kalender

Berechnung: Windenergie Hollenstede 2018-12Schattenrezeptor: IP 28a - Horsten 6/Siidost
Voraussetzungen fiir Berechnung des Schattenwurfs

Referenzjahr fiir Kalender 2018

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

| Januar | Februar |Marz | April | Mai | Juni

1] 08:38 09:37 (WEA 18-2) | 08:11 | 07:17 | 07:05 | 05:59 | 05:12

| 16:23 59  10:52 (WEA 18-1) | 17:11 | 18:04 | 20:00 | 20:52 | 21:39

2] 08:38 09:38 (WEA 18-2) | 08:10 | 07:15 | 07:03 | 05:57 | 05:11

| 16:24 60  10:53 (WEA 18-1) | 17:13 | 18:06 | 20:01 | 20:53 | 21:40

3108:38 09:38 (WEA 18-2) | 08:08 | 07:13 | 07:01 | 05:55 | 05:11

| 16:25 59  10:52 (WEA 18-1) | 17:15 | 18:08 | 20:03 | 20:55 | 21:41

4| 08:38 09:38 (WEA 18-2) | 08:07 | 07:11 | 06:58 | 05:53 | 05:10

| 16:26 60  10:53 (WEA 18-1) | 17:17 | 18:10 | 20:05 | 20:57 | 21:42

5108:38 09:39 (WEA 18-2) | 08:05 | 07:08 | 06:56 | 05:52 | 05:09

| 16:28 60  10:54 (WEA 18-1) | 17:19 | 18:12 | 20:07 | 20:59 | 21:43

6 | 08:37 09:39 (WEA 18-2) | 08:03 | 07:06 | 06:54 | 05:50 | 05:08

| 16:29 58  10:53 (WEA 18-1) | 17:21 | 18:13 | 20:08 | 21:00 | 21:44

7 | 08:37 09:40 (WEA 18-2) | 08:01 | 07:04 | 06:51 | 05:48 | 05:08

| 16:30 58  10:54 (WEA 18-1) | 17:23 | 18:15 | 20:10 | 21:02 | 21:45

8 | 08:37 09:40 (WEA 18-2) | 08:00 | 07:02 | 06:49 | 05:46 | 05:07

| 16:31 58  10:54 (WEA 18-1) | 17:25 | 18:17 | 20:12 | 21:04 | 21:46

9 | 08:36 09:40 (WEA 18-2) | 07:58 | 06:59 | 06:47 | 05:44 | 05:07

| 16:33 56  10:53 (WEA 18-1) | 17:27 | 18:19 | 20:14 | 21:05 | 21:47

10 | 08:36 09:42 (WEA 18-2) | 07:56 | 06:57 | 06:45 | 05:42 | 05:06

| 16:34 55  10:54 (WEA 18-1) | 17:29 | 18:21 | 20:15 | 21:07 | 21:48

11 | 08:35 09:42 (WEA 18-2) | 07:54 | 06:55 | 06:42 | 05:41 | 05:06

| 16:36 53  10:53 (WEA 18-1) | 17:30 | 18:22 | 20:17 | 21:09 | 21:49

12 | 08:34 09:42 (WEA 18-2) | 07:52 | 06:52 | 06:40 | 05:39 | 05:05

| 16:37 52 10:53 (WEA 18-1) | 17:32 | 18:24 | 20:19 | 21:10 | 21:50

13 | 08:34 09:43 (WEA 18-2) | 07:50 | 06:50 | 06:38 | 05:37 | 05:05

| 16:39 50 10:53 (WEA 18-1) | 17:34 | 18:26 | 20:21 | 21:12 | 21:50

14 | 08:33 09:43 (WEA 18-2) | 07:49 | 06:48 | 06:36 | 05:36 | 05:05

| 16:40 48  10:52 (WEA 18-1) | 17:36 | 18:28 | 20:22 | 21:13 | 21:51

15 | 08:32 09:44 (WEA 18-2) | 07:47 | 06:45 | 06:33 | 05:34 | 05:05

| 16:42 45  10:51 (WEA 18-1) | 17:38 | 18:30 | 20:24 | 21:15 | 21:51

16 | 08:31 09:45 (WEA 18-2) | 07:45 | 06:43 | 06:31 | 05:32 | 05:04

| 16:43 41 10:50 (WEA 18-1) | 17:40 | 18:31 | 20:26 | 21:17 | 21:52

17 | 08:30 09:46 (WEA 18-2) | 07:43 | 06:41 | 06:29 | 05:31 | 05:04

| 16:45 37  10:49 (WEA 18-1) | 17:42 | 18:33 | 20:28 | 21:18 | 21:53

18 | 08:29 09:47 (WEA 18-2) | 07:41 | 06:38 | 06:27 | 05:29 | 05:04

| 16:47 31  10:47 (WEA 18-1) | 17:44 | 18:35 | 20:29 | 21:20 | 21:53

19 | 08:28 09:48 (WEA 18-2) | 07:39 | 06:36 | 06:24 | 05:28 | 05:04

| 16:48 20  10:08 (WEA 18-2) | 17:46 | 18:37 | 20:31 | 21:21 | 21:53

20 | 08:27 09:48 (WEA 18-2) | 07:37 | 06:34 | 06:22 | 05:26 | 05:04

| 16:50 19 10:07 (WEA 18-2) | 17:48 | 18:39 | 20:33 | 21:23 | 21:54

21| 08:26 09:50 (WEA 18-2) | 07:34 | 06:31 | 06:20 | 05:25 | 05:04

| 16:52 16 10:06 (WEA 18-2) | 17:49 | 18:40 | 20:34 | 21:24 | 21:54

22| 08:25 09:52 (WEA 18-2) | 07:32 | 06:29 | 06:18 | 05:24 | 05:05

| 16:53 13 10:05 (WEA 18-2) | 17:51 | 18:42 | 20:36 | 21:26 | 21:54

23| 08:24 09:54 (WEA 18-2) | 07:30 | 06:27 | 06:16 | 05:22 | 05:05

| 16:55 9  10:03 (WEA 18-2) | 17:53 | 18:44 | 20:38 | 21:27 | 21:54

241 08:23 | 07:28 | 06:24 | 06:14 | 05:21 | 05:05

| 16:57 | 17:55 | 18:46 | 20:40 | 21:29 | 21:55

251 08:21 | 07:26 | 07:22 | 06:12 | 05:20 | 05:05

| 16:59 | 17:57 | 19:47 | 20:41 | 21:30 | 21:55

26 | 08:20 | 07:24 | 07:20 | 06:09 | 05:19 | 05:06

| 17:00 | 17:59 | 19:49 | 20:43 | 21:31 | 21:55

27 |1 08:19 | 07:22 | 07:17 | 06:07 | 05:17 | 05:06

| 17:02 | 18:01 | 19:51 | 20:45 | 21:33 | 21:55

28 | 08:17 | 07:19 | 07:15 | 06:05 | 05:16 | 05:07

| 17:04 | 18:02 | 19:53 | 20:47 | 21:34 | 21:55

29 | 08:16 | | 07:13 | 06:03 | 05:15 | 05:07

| 17:06 | | 19:54 | 20:48 | 21:35 | 21:54

30 | 08:15 | | 07:10 | 06:01 | 05:14 | 05:08

| 17:08 | | 19:56 | 20:50 | 21:37 | 21:54
31]08:13 | | 07:08 | | 05:13 |
| 17:10 | | 19:58 | | 21:38 |

Sonnenscheinstunden | 256 | 275 | 366 | 416 | 487 | 502
astr.max.mogl.Beschattung | 1017 | | | | |

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

Tag im Monat Sonnenaufgang  (SS:MM) Zeitpunkt (SS:MM) Schattenanfang (WEA mit erstem Schatten)
Sonnenuntergang (SS:MM) Minuten mit Schatten Zeitpunkt (SS:MM) Schattenende (WEA mit letztem Schatten)
windPRO 3.0.654 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk 18.12.2018 11:43 2/;56/31/3i ndPRO .
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Projekt:

LQ13955.2 Fiirstenau-Hollenstede 18

SHADOW - Kalender

Beschreibung:

Windenergie Hollenstede 18 Planungs-

gesellschaft mbH

Schattenwurf-Untersuchung zum
Genehmigungsverfahren fiir die Errichtung
von 4 Windenergieanlagen in Hollenstede

Lizenzierter Anwender:

ZECH Ingenieurgesellschaft mbH

Hessenweg 38
DE-49809 Lingen (Ems)
0049 591 800 1634

Thomas Wihard / wihard@zechgmbh.de

Berechnet:

18.12.2018 11:19/3.0.654

Berechnung: Windenergie Hollenstede 2018-12Schattenrezeptor: IP 28a - Horsten 6/Siidost

Voraussetzungen fiir Berechnung des Schattenwurfs

Referenzjahr fiir Kalender
Die dargestellten Zeiten sind die astronomisch maximal mogliche 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

2018

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

Sonnenscheinstunden | 505 | 456 | 382 | 332 | 265 | 241
astr.max.mogl.Beschattung | | | | | 328 | 1836

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

Tag im Monat Sonnenaufgang  (SS:MM)

Sonnenuntergang (SS:MM)

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

(WEA mit erstem Schatten)

Minuten mit Schatten (WEA mit letztem Schatten)

18.12.2018 11:43 m7/3vgind PRO .
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Projekt: Beschreibung: Lizenzierter Anwender:

LQ13955.2 Fiirstenau-Hollenstede 18  Windenergie Hollenstede 18 Planungs- ZECH Ingenieurgesellschaft mbH
gesellschaft mbH Hessenweg 38
DE-49809 Lingen (Ems)
Schattenwurf-Untersuchung zum 0049 591 800 1634
Genehmigungsverfahren fiir die Errichtung Thomas Wihard / wihard@zechgmbh.de

Berechnet:

von 4 Windenergieanlagen in Hollenstede 18.12.2018 11:19/3.0.654

SHADOW - Kalender

Berechnung: Windenergie Hollenstede 2018-12Schattenrezeptor: IP 28b - Horsten 6/West
Voraussetzungen fiir Berechnung des Schattenwurfs

Referenzjahr fiir Kalender 2018

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

|Januar |Februar |Marz | April | Mai | Juni | Juli | August | SeptembefOktober |Novembei Dezember
1] 08:38 | 08:11 7:17 | 07:05 | 05:59 | 05:12 05:08 05:45 | 06:36 | 07:26 | 07:21 8:14
| 16:23 | 17:11 8:04 | 20:00 | 20:52 | 21:39 21:54 21:22 | 20:19 | 19:08 | 17:01 6:19
2] 08:38 | 08:10 7:15 | 07:03 | 05:57 | 05:11 05:09 05:47 | 06:38 | 07:28 | 07:23 8:15
| 16:24 | 17:13 8:06 | 20:01 | 20:53 | 21:40 21:20 | 20:17 | 19:06 | 16:59 6:18
3108:38 | 08:08 7:13 | 07:01 | 05:55 | 05:11 05:48 | 06:40 | 07:30 | 07:25 8:16
| 16:25 | 17:15 8:08 | 20:03 | 20:55 | 21:41 21:18 | 20:14 | 19:04 | 16:57 6:17
4| 08:38 | 08:07 7:11 | 06:58 | 05:53 | 05:10 05:50 | 06:41 | 07:31 | 07:27 8:18
| 16:26 | 17:17 8:10 | 20:05 | 20:57 | 21:42 21:17 | 20:12 | 19:01 | 16:55 6:17
5108:38 | 08:05 7:08 | 06:56 | 05:52 | 05:09 05:52 | 06:43 | 07:33 | 07:29
| 16:28 | 17:19 8:12 | 20:07 | 20:59 | 21:43 21:15 | 20:10 | 18:59 | 16:53
6 | 08:37 | 08:03 | 06:54 | 05:50 | 05:08 05:53 | 06:45 | 07:35 | 07:30
| 16:29 | 17:21 | 20:08 | 21:00 | 21:44 21:13 | 20:07 | 18:57 | 16:51
7 | 08:37 | 08:01 05:55 | 06:46 | 07:37 | 07:32
| 16:30 | 17:23 | 20:10 | 21:02 | 21:45 21:11 | 20:05 | 18:54 | 16:50
8| 08:37 | 08:00 | 06:49 | 05:46 | 05:07 05:56 | 06:48 | 07:38 | 07:34

|16:31 | 17:25
908:36 | 07:58
|16:33 | 17:27
10]08:36 | 07:56
|16:34 | 17:29
11]08:35 | 07:54
|16:36 | 17:30
1208:3¢ | 07:52
|16:37 | 17:32
13]08:34 | 07:50
|16:39 | 17:34
14]08:33 | 07:49
|16:40 | 17:36
15]08:32 | 07:47
|16:42 | 17:38
16 |08:31 | 07:45
|16:43 | 17:40
17108:30 | 07:43
|16:45 | 17:42
18108:29 | 07:41
|16:47 | 17:44
19]08:28 | 07:39
| 16:48 | 17:46

|20:12 | 21:04 | 21:46
| 06:47 | 05:44 | 05:07
|20:14 | 21:05 | 21:47
| 06:45 | 05:42 | 05:06
|20:15 | 21:07 | 21:48
| 06:42 | 05:41 | 05:06
|20:17 | 21:09 | 21:49
| 06:40 | 05:39 | 05:05
|20:19 | 21:10 | 21:50
| 06:38 | 05:37 | 05:05
8:26  [20:21 | 21:12  |21:50 | 21:47
6:48 | 06:36 | 05:36 | 05:05 | 05:20
8:28  [20:22  |21:13  |21:51 | 21:46
6:45 | 06:33 | 05:34 | 05:05 | 05:21
|20:24 | 21:15  |21:51 | 21:45
|06:31 | 05:32 | 05:04 | 05:23
|20:26 | 21:17  |21:52 | 21:44
|06:29 | 05:31 | 05:04 | 05:24
8:33  [20:28  |21:18  |21:53 | 21:43
6:38 | 06:27 | 05:29 | 05:04 | 05:25
8:35  [20:29  |21:20 |21:53 | 21:42
| 06:24 | 05:28 | 05:04 | 05:26
|20:31 | 21:21  |21:53 | 21:40
20| 08:27 | 07:37 |06:22 | 05:26 | 05:04 | 05:28

|16:50 | 17:48 |20:33 | 21:23  |21:54 | 21:39 |19:34 | 18:25 | 16:30
21|08:26 | 07:34 | 06:31  |06:20 | 05:25 | 05:04 | 05:29 |07:10 | 08:01 | 07:57

|16:52 | 17:49 | 18:40  |20:34 | 21:24  |21:54 | 21:38 | 20:43  [19:32 | 18:223 | 16:29
22]08:25 |07:32 | 06:29  |06:18 | 05:24 | 05:05 |05:31 | 06:20 | 07:11 | 08:03 | 07:59

|16:53 | 17:51 | 18:42  |20:36 | 21:26  |21:54 | 21:37 | 20:41  [19:30 | 18:221 | 16:27
23|08:24 |07:30 | 06:27  |06:16  |05:22 | 05:05  |05:32 | 06:21  |07:13  |08:05 | 08:01

|16:55 | 17:53 | 18:44  |20:38 | 21:27  |21:54 | 21:35  [20:39 [ 19:27 | 18:19 | 16:26
24|08:23 | 07:28 | 06:24  |06:14  |05:21  |05:05  |05:33 | 06:23 | 07:15 | 08:07 | 08:02

|16:57 | 17:55 | 18:46  |20:40  |21:29  |21:55  |21:34 | 20:37  [19:25 | 18:17 | 16:25
25|08:21 | 07:26 | 07:22  |06:12  |05:20  |05:05  |05:35 | 06:25  |07:16 | 08:09 | 08:04

|16:59 | 17:57  |19:47 | 20:41 | 21:30  |21:55 | 21:33 [ 20:35 [ 19:22 | 18:15 | 16:24
26|08:20 | 07:24 | 07:20 | 06:09 | 05:19  |05:06 |05:36 | 06:26  |07:18 | 08:10 | 08:06

|17:00 | 17:59 | 19:49 | 20:43 21:31 |21:55 | 21:31 [ 20:32 | 19:20 18:12 | 16:23

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

[21:09  [20:03 |18:52 | 16:48
| 05:58 | 06:50 | 07:40 | 07:36
|21:08  |20:00 |18:50 | 16:46
| 06:00 | 06:51 | 07:42 | 07:38
|21:06  |19:58 | 18:47 | 16:45
|06:01 | 06:53 | 07:44 | 07:40
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
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8:27
6:14
8:28
6:14

21:04  |19:56 | 18:45 | 16:43
06:03 | 06:55 | 07:45 | 07:41
21:02  |19:53 | 1843 | 16:41
06:05 | 06:56 | 07:47 | 07:43
21:00  [19:51 | 18:41 | 16:40
06:06 | 06:58 | 07:49 | 07:45
20:58 | 19:49 | 18:38 | 16:38
06:08 | 07:00 | 07:51 | 07:47
0:56 | 19:46 | 18:36 | 16:37
|07:01 | 07:52 | 07:49
|19:44 | 18:34 | 16:35
| 07:03 | 07:54 | 07:50
|19:41 | 18:32 | 16:34
|07:05 | 07:56 | 07:52
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: | 18:29 | 16:32
| 07:06 | 07:58 | 07:54
119:37 | 18:27 | 16:31
| 07:08 | 08:00 | 07:56
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| |
27108:19  |07:22 |07:17 | 06:07  |05:17  |05:06 |05:38 |06:28 |07:20 | 08:12 | 08:07 8:38
|17:02  [18:00  |19:51  |20:45  |21:33  |21:55  [21:30  |20:30 | 19:18  |18:10 | 16:22 6:18
2808:17 |07:19 |07:15 | 06:05 |05:16  |05:07 |05:339 |06:30 |07:21 | 07:14 | 08:09 8:38
|17:04  |18:02  |19:53  |20:47  |21:34  |21:55  |[21:28  [20:28 | 19:15  |[17:08 | 16:21 6:19
29| 08:16 | |07:13 | 06:03  |05:15  |05:07 |05:41 | 06:31  |07:23 | 07:16 | 08:10 8:38
|17:06 | | 19:54  [20:48 | 21:35 | 21:54  |21:27 | 20:226 | 19:13 | 17:06 | 16:20 6:20
30| 08:15 | |07:10  |06:001  |05:14  |05:08 |05:42 |06:33 |07:25 | 07:18 | 08:12 8:38
| 17:08 | |19:56  [20:50 | 21:37 | 21:54  |21:25  |20:223 | 19:11 | 17:04 | 16:19 6:21
31]08:13 | | 07:08 | | 05:13 | | 05:44 | 06:35 | |07:19 | 8:38
|17:10 | | 19:58 | |21:38 | |21:23  |20:21 | |17:03 | 6:22
Sonnenscheinstunden | 256 | 275 | 366 | 416 | 487 | 502 | 505 | 456 | 382 | 332 | 265 241
astr.max.mdgl.Beschattung | | | | | | | | | | |
Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergegeben (Sommerzeit wie Bezugsjahr):
Tag im Monat Sonnenaufgang  (SS:MM) Zeitpunkt (SS:MM) Schattenanfang (WEA mit erstem Schatten)
Sonnenuntergang (SS:MM) Minuten mit Schatten Zeitpunkt (SS:MM) Schattenende (WEA mit letztem Schatten)
windPRO 3.0.654 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk 18.12.2018 11:43 2/78/31/Sind PRO .
18.12.2018 Anlage 8
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Projekt: Beschreibung: Lizenzierter Anwender:

LQ13955.2 Fiirstenau-Hollenstede 18  Windenergie Hollenstede 18 Planungs- ZECH Ingenieurgesellschaft mbH
gesellschaft mbH Hessenweg 38
DE-49809 Lingen (Ems)
Schattenwurf-Untersuchung zum 0049 591 800 1634
Genehmigungsverfahren fiir die Errichtung Thomas Wihard / wihard@zechgmbh.de

Berechnet:

von 4 Windenergieanlagen in Hollenstede 18.12.2018 11:19/3.0.654

SHADOW - Kalender

Berechnung: Windenergie Hollenstede 2018-12Schattenrezeptor: IP 29a - Zur Dasslage 6/Nordost
Voraussetzungen fiir Berechnung des Schattenwurfs

Referenzjahr fiir Kalender 2018

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

|Januar |Februar |Marz | April | Mai | Juni | Juli | August | SeptembefOktober |Novembei Dezember
1] 08:38 | 08:11 7:17 | 07:05 | 05:59 | 05:12 05:08 05:45 | 06:36 | 07:26 | 07:21 8:14
| 16:23 | 17:12 8:04 | 20:00 | 20:52 | 21:39 21:54 21:22 | 20:19 | 19:08 | 17:01 6:19
2] 08:38 | 08:10 7:15 | 07:03 | 05:57 | 05:11 05:09 05:47 | 06:38 | 07:28 | 07:23 8:15
| 16:24 | 17:13 8:06 | 20:01 | 20:53 | 21:40 21:20 | 20:17 | 19:06 | 16:59 6:18
3108:38 | 08:08 7:13 | 07:01 | 05:55 | 05:11 05:48 | 06:40 | 07:30 | 07:25 8:16
| 16:25 | 17:15 8:08 | 20:03 | 20:55 | 21:41 21:18 | 20:14 | 19:04 | 16:57 6:17
4| 08:38 | 08:07 7:11 | 06:58 | 05:53 | 05:10 05:50 | 06:41 | 07:31 | 07:27 8:18
| 16:26 | 17:17 8:10 | 20:05 | 20:57 | 21:42 21:17 | 20:12 | 19:01 | 16:55 6:17
5108:38 | 08:05 7:08 | 06:56 | 05:52 | 05:09 05:52 | 06:43 | 07:33 | 07:29
| 16:28 | 17:19 8:12 | 20:07 | 20:59 | 21:43 21:15 | 20:10 | 18:59 | 16:53
6 | 08:37 | 08:03 | 06:54 | 05:50 | 05:08 05:53 | 06:45 | 07:35 | 07:30
| 16:29 | 17:21 | 20:08 | 21:00 | 21:44 21:13 | 20:07 | 18:57 | 16:51
7 | 08:37 | 08:01 05:55 | 06:46 | 07:37 | 07:32
| 16:30 | 17:23 | 20:10 | 21:02 | 21:45 21:11 | 20:05 | 18:54 | 16:50
8| 08:37 | 08:00 | 06:49 | 05:46 | 05:07 05:56 | 06:48 | 07:38 | 07:34

|16:31 | 17:25
908:36 | 07:58
|16:33 | 17:27
10]08:36 | 07:56
|16:34 | 17:29
11]08:35 | 07:54
|16:36 | 17:30
1208:3¢ | 07:52
|16:37 | 17:32
13]08:34 | 07:50
|16:39 | 17:34
14]08:33 | 07:49
|16:40 | 17:36
15]08:32 | 07:47
|16:42 | 17:38
16 |08:31 | 07:45
|16:43 | 17:40
17108:30 | 07:43
|16:45 | 17:42
18108:29 | 07:41
|16:47 | 17:44
19]08:28 | 07:39
| 16:48 | 17:46

|20:12 | 21:04 | 21:46
| 06:47 | 05:44 | 05:07
|20:14 | 21:05 | 21:47
| 06:45 | 05:42 | 05:06
|20:15 | 21:07 | 21:48
| 06:42 | 05:41 | 05:06
|20:17 | 21:09 | 21:49
| 06:40 | 05:39 | 05:05
|20:19 | 21:10 | 21:50
| 06:38 | 05:37 | 05:05
8:26  [20:21 | 21:12  |21:50 | 21:47
6:48 | 06:36 | 05:36 | 05:05 | 05:20
8:28  [20:22  |21:13  |21:51 | 21:46
6:45 | 06:33 | 05:34 | 05:05 | 05:21
|20:24 | 21:15  |21:51 | 21:45
|06:31 | 05:32 | 05:04 | 05:23
|20:26 | 21:17  |21:52 | 21:44
|06:29 | 05:31 | 05:04 | 05:24
8:33  [20:28  |21:18  |21:53 | 21:43
6:38 | 06:27 | 05:29 | 05:04 | 05:25
8:35  [20:29  |21:20 |21:53 | 21:42
| 06:24 | 05:28 | 05:04 | 05:27
|20:31  |21:21  |21:53 | 21:40
20| 08:27 | 07:37 |06:22 | 05:26 | 05:04 | 05:28

|16:50 | 17:48 |20:33 | 21:23  |21:54 | 21:39 |19:34 | 18:25 | 16:30
21|08:26 | 07:34 | 06:31  |06:20 | 05:25 | 05:04 | 05:29 |07:10 | 08:01 | 07:57

|16:52 | 17:49 | 18:40  |20:34 | 21:24  |21:54 | 21:38 | 20:43  [19:32 | 18:223 | 16:29
22]08:25 |07:32 | 06:29  |06:18 | 05:24 | 05:05 |05:31 | 06:20 | 07:11 | 08:03 | 07:59

|16:53 | 17:51 | 18:42  |20:36 | 21:26  |21:54 | 21:37 | 20:41  [19:30 | 18:221 | 16:27
23|08:24 |07:30 | 06:27  |06:16  |05:22 | 05:05  |05:32 | 06:21  |07:13  |08:05 | 08:01

|16:55 | 17:53 | 18:44  |20:38 | 21:27  |21:54 | 21:35  [20:39 [ 19:27 | 18:19 | 16:26
24|08:23 | 07:28 | 06:24  |06:14  |05:21  |05:05  |05:33 | 06:23 | 07:15 | 08:07 | 08:02

|16:57 | 17:55 | 18:46  |20:40  |21:29  |21:55  |21:34 | 20:37  [19:25 | 18:17 | 16:25
25|08:21 | 07:26 | 07:22  |06:12  |05:20  |05:05  |05:35 | 06:25  |07:16 | 08:09 | 08:04

|16:59 | 17:57  |19:47 | 20:41 | 21:30  |21:55 | 21:33 [ 20:35 [ 19:22 | 18:15 | 16:24
26|08:20 | 07:24 | 07:20 | 06:09 | 05:19  |05:06 |05:36 | 06:26  |07:18 | 08:10 | 08:06

|17:00 | 17:59 | 19:49 | 20:43 21:31 |21:55 | 21:31 [ 20:32 | 19:20 18:13 | 16:23

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

[21:09  [20:03 |18:52 | 16:48
| 05:58 | 06:50 | 07:40 | 07:36
|21:08  |20:00 |18:50 | 16:46
| 06:00 | 06:51 | 07:42 | 07:38
|21:06  |19:58 | 18:47 | 16:45
|06:01 | 06:53 | 07:44 | 07:40
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8:27
6:14
8:28
6:14

21:04  |19:56 | 18:45 | 16:43
06:03 | 06:55 | 07:45 | 07:41
21:02  |19:53 | 1843 | 16:41
06:05 | 06:56 | 07:47 | 07:43
21:00  [19:51 | 18:41 | 16:40
06:06 | 06:58 | 07:49 | 07:45
20:58 | 19:49 | 18:38 | 16:38
06:08 | 07:00 | 07:51 | 07:47
0:56 | 19:46 | 18:36 | 16:37
|07:01 | 07:52 | 07:49
|19:44 | 18:34 | 16:35
| 07:03 | 07:54 | 07:50
|19:41 | 18:32 | 16:34
|07:05 | 07:56 | 07:52
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: |18:29 | 16:33
| 07:06 | 07:58 | 07:54
119:37 | 18:27 | 16:31
| 07:08 | 08:00 | 07:56
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| |
27108:19  |07:22 |07:17 | 06:07  |05:18  |05:06 |05:38  |06:28 |07:20 | 08:12 | 08:07 8:38
|17:02  [18:00  |19:51  |20:45  |21:33  |21:55  [21:30  |20:30 | 19:18  |18:10 | 16:22 6:18
2808:17 |07:19 |07:15 | 06:05 |05:16  |05:07 |05:339 |06:30 |07:21 | 07:14 | 08:09 8:38
|17:04  |18:02  |19:53  |20:47  |21:34  |21:55  |[21:28  [20:28 | 19:15  |[17:08 | 16:21 6:19
29| 08:16 | |07:13 | 06:03  |05:15  |05:07 |05:41 | 06:31  |07:23 | 07:16 | 08:10 8:38
|17:06 | | 19:54  [20:48 | 21:35 | 21:54  |21:27 | 20:226 | 19:13 | 17:06 | 16:20 6:20
30| 08:15 | |07:10  |06:001  |05:14  |05:08 |05:42 |06:33 |07:25 | 07:18 | 08:12 8:38
| 17:08 | |19:56  [20:50 | 21:37 | 21:54  |21:25  |20:223  |19:11 | 17:05 | 16:19 6:21
31]08:13 | | 07:08 | | 05:13 | | 05:44 | 06:35 | |07:19 | 8:38
|17:10 | | 19:58 | |21:38 | |21:23  |20:21 | |17:03 | 6:22
Sonnenscheinstunden | 256 | 275 | 366 | 416 | 487 | 502 | 505 | 456 | 382 | 332 | 265 241
astr.max.mdgl.Beschattung | | | | | | | | | | |
Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergegeben (Sommerzeit wie Bezugsjahr):
Tag im Monat Sonnenaufgang  (SS:MM) Zeitpunkt (SS:MM) Schattenanfang (WEA mit erstem Schatten)
Sonnenuntergang (SS:MM) Minuten mit Schatten Zeitpunkt (SS:MM) Schattenende (WEA mit letztem Schatten)
windPRO 3.0.654 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk 18.12.2018 11:43 2/39/31/Sind PRO .
18.12.2018 Anlage 8
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Projekt:

LQ13955.2 Fiirstenau-Hollenstede 18

SHADOW - Kalender

Berechnung: Windenergie Hollenstede 2018-12Schattenrezeptor: IP 29b - Zur Dasslage 6/Siidwest
Voraussetzungen fiir Berechnung des Schattenwurfs

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

Sonnenscheinstunden |

|Januar

1]08:38
| 16:23
2| 08:38
| 16:24
3 08:38
| 16:25
408:38
| 16:26
5| 08:38
| 16:28
6 | 08:37
| 16:29
7| 08:37
| 16:30
8| 08:37
| 16:31
9| 08:36
| 16:33
10 | 08:36
| 16:34
11]08:35
| 16:36
12| 08:34
| 16:37
13 | 08:34
| 16:39
14| 08:33
| 16:40
15 | 08:32
| 16:42
16 | 08:31
| 16:43
17 | 08:30
| 16:45
18 | 08:29
| 16:47
19 ] 08:28
| 16:48
20 | 08:27
| 16:50
21 | 08:26
| 16:52
22 | 08:25
| 16:53
23| 08:24
| 16:55
24 | 08:23
| 16:57
25 | 08:21
| 16:59
26 | 08:20
| 17:00
27 | 08:19
| 17:02
28 | 08:17
| 17:04
29 | 08:16
| 17:06
30 | 08:14
| 17:08
31| 08:13
| 17:10
256

astr.max.mogl.Beschattung |
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Beschreibung:
Windenergie Hollenstede 18 Planungs-

gesellschaft mbH

Schattenwurf-Untersuchung zum
Genehmigungsverfahren fiir die Errichtung
von 4 Windenergieanlagen in Hollenstede

2018

| Februar

09:51 (WEA 18-4) | 08:11
11:40 (WEA 18-3) | 17:12
09:52 (WEA 18-4) | 08:10
11:41 (WEA 18-3) | 17:13
09:52 (WEA 18-4) | 08:08
11:40 (WEA 18-3) | 17:15
09:52 (WEA 18-4) | 08:07
11:41 (WEA 18-3) | 17:17
09:53 (WEA 18-4) | 08:05
11:42 (WEA 18-3) | 17:19
09:53 (WEA 18-4) | 08:03
11:41 (WEA 18-3) | 17:21
09:54 (WEA 18-4) | 08:01
11:42 (WEA 18-3) | 17:23
09:54 (WEA 18-4) | 08:00
11:42 (WEA 18-3) | 17:25
09:54 (WEA 18-4) | 07:58
11:41 (WEA 18-3) | 17:27
09:55 (WEA 18-4) | 07:56
11:42 (WEA 18-3) | 17:29
09:56 (WEA 18-4) | 07:54
11:42 (WEA 18-3) | 17:30
09:56 (WEA 18-4) | 07:52
11:41 (WEA 18-3) | 17:32
09:56 (WEA 18-4) | 07:50
11:41 (WEA 18-3) | 17:34
09:57 (WEA 18-4) | 07:49
11:40 (WEA 18-3) | 17:36
09:58 (WEA 18-4) | 07:47
11:40 (WEA 18-3) | 17:38
09:58 (WEA 18-4) | 07:45
11:39 (WEA 18-3) | 17:40
09:59 (WEA 18-4) | 07:43
11:38 (WEA 18-3) | 17:42
10:00 (WEA 18-4) | 07:41
11:37 (WEA 18-3) | 17:44
10:01 (WEA 18-4) | 07:39
11:36 (WEA 18-3) | 17:46
10:01 (WEA 18-4) | 07:37
11:33 (WEA 18-3) | 17:48
10:03 (WEA 18-4) | 07:34
10:28 (WEA 18-4) | 17:49
10:04 (WEA 18-4) | 07:32
10:27 (WEA 18-4) | 17:51
10:05 (WEA 18-4) | 07:30
10:26 (WEA 18-4) | 17:53
10:07 (WEA 18-4) | 07:28
10:25 (WEA 18-4) | 17:55
10:09 (WEA 18-4) | 07:26
10:24 (WEA 18-4) | 17:57
10:12 (WEA 18-4) | 07:24
10:21 (WEA 18-4) | 17:59

| 07:22
18:01

11

17

31

36

40

43

45

223

08:14 (WEA 18-2) | 06:29
08:25 (WEA 18-2) | 18:42
08:10 (WEA 18-2) | 06:27
08:27 (WEA 18-2) | 18:44
08:08 (WEA 18-2) | 06:24
08:39 (WEA 18-1) | 18:46
08:07 (WEA 18-2) | 07:22
08:43 (WEA 18-1) | 19:47
08:06 (WEA 18-2) | 07:20
08:46 (WEA 18-1) | 19:49
08:05 (WEA 18-2) | 07:17
08:48 (WEA 18-1) | 19:51
08:04 (WEA 18-2) | 07:15
08:49 (WEA 18-1) | 19:53

47

49

50

51

51

52

52

51

50

49

48

46

45

45

43

43

41

39

37

34

31

27

21

15

1017

Lizenzierter Anwender:

ZECH Ingenieurgesellschaft mbH
Hessenweg 38

DE-49809 Lingen (Ems)

0049 591 800 1634

Thomas Wihard / wihard@zechgmbh.de

Berechnet:

18.12.2018 11:19/3.0.654

| April | Mai | Juni
08:03 (WEA 18-2) | 07:05 | 05:59 | 05:12
08:50 (WEA 18-1) | 20:00 | 20:52 | 21:39
08:03 (WEA 18-2) | 07:03 | 05:57 | 05:11
08:52 (WEA 18-1) | 20:01 | 20:53 | 21:40
08:02 (WEA 18-2) | 07:01 | 05:55 | 05:11
08:52 (WEA 18-1) | 20:03 | 20:55 | 21:41
08:02 (WEA 18-2) | 06:58 | 05:53 | 05:10
08:53 (WEA 18-1) | 20:05 | 20:57 | 21:42
08:02 (WEA 18-2) | 06:56 | 05:52 | 05:09
08:53 (WEA 18-1) | 20:07 | 20:59 | 21:43
08:02 (WEA 18-2) | 06:54 | 05:50 | 05:08
08:54 (WEA 18-1) | 20:08 | 21:00 | 21:44
08:02 (WEA 18-2) | 06:52 | 05:48 | 05:08
08:54 (WEA 18-1) | 20:10 | 21:02 | 21:45
08:03 (WEA 18-2) | 06:49 | 05:46 | 05:07
08:54 (WEA 18-1) | 20:12 | 21:04 | 21:46
08:04 (WEA 18-2) | 06:47 | 05:44 | 05:07
08:54 (WEA 18-1) | 20:14 | 21:05 | 21:47
08:04 (WEA 18-2) | 06:45 | 05:42 | 05:06
08:53 (WEA 18-1) | 20:15 | 21:07 | 21:48
08:05 (WEA 18-2) | 06:42 | 05:41 | 05:06
08:53 (WEA 18-1) | 20:17 | 21:09 | 21:49
08:06 (WEA 18-2) | 06:40 | 05:39 | 05:05
08:52 (WEA 18-1) | 20:19 | 21:10 | 21:50
08:07 (WEA 18-1) | 06:38 | 05:37 | 05:05
08:52 (WEA 18-1) | 20:21 | 21:12 | 21:50
08:07 (WEA 18-1) | 06:36 | 05:36 | 05:05
08:52 (WEA 18-1) | 20:22 | 21:13 | 21:51
08:07 (WEA 18-1) | 06:33 | 05:34 | 05:05
08:50 (WEA 18-1) | 20:24 | 21:15 | 21:51
08:07 (WEA 18-1) | 06:31 | 05:32 | 05:04
08:50 (WEA 18-1) | 20:26 | 21:17 | 21:52
08:08 (WEA 18-1) | 06:29 | 05:31 | 05:04
08:49 (WEA 18-1) | 20:27 | 21:18 | 21:53
08:08 (WEA 18-1) | 06:27 | 05:29 | 05:04
08:47 (WEA 18-1) | 20:29 | 21:20 | 21:53
08:09 (WEA 18-1) | 06:24 | 05:28 | 05:04
08:46 (WEA 18-1) | 20:31 | 21:21 | 21:53
08:11 (WEA 18-1) | 06:22 | 05:26 | 05:04
08:45 (WEA 18-1) | 20:33 | 21:23 | 21:54
08:11 (WEA 18-1) | 06:20 | 05:25 | 05:04
08:42 (WEA 18-1) | 20:34 | 21:24 | 21:54
08:13 (WEA 18-1) | 06:18 | 05:24 | 05:05
08:40 (WEA 18-1) | 20:36 | 21:26 | 21:54
08:15 (WEA 18-1) | 06:16 | 05:22 | 05:05
08:36 (WEA 18-1) | 20:38 | 21:27 | 21:54
08:18 (WEA 18-1) | 06:14 | 05:21 | 05:05
08:33 (WEA 18-1) | 20:40 | 21:29 | 21:55
| 06:12 | 05:20 | 05:05
| 20:41 | 21:30 | 21:55
| 06:09 | 05:19 | 05:06
| 20:43 | 21:31 | 21:55
| 06:07 | 05:18 | 05:06
| 20:45 | 21:33 | 21:55
| 06:05 | 05:16 | 05:07
| 20:47 | 21:34 | 21:55
| 06:03 | 05:15 | 05:07
| 20:48 | 21:35 | 21:54
| 06:01 | 05:14 | 05:08
| 20:50 | 21:37 | 21:54
| | 05:13 |
| | 21:38 |
| 416 | 487 | 502
| | |

Tabellen-Layout: Die Daten fiir 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
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Lizenzierter Anwender:

ZECH Ingenieurgesellschaft mbH
Hessenweg 38

DE-49809 Lingen (Ems)

0049 591 800 1634

Thomas Wihard / wihard@zechgmbh.de

Berechnet:

18.12.2018 11:19/3.0.654

Projekt:

LQ13955.2 Fiirstenau-Hollenstede 18

Beschreibung:
Windenergie Hollenstede 18 Planungs-
gesellschaft mbH

Schattenwurf-Untersuchung zum
Genehmigungsverfahren fiir die Errichtung
von 4 Windenergieanlagen in Hollenstede

SHADOW - Kalender

Berechnung: Windenergie Hollenstede 2018-12Schattenrezeptor: IP 29b - Zur Dasslage 6/Siidwest
Voraussetzungen fiir Berechnung des Schattenwurfs

Referenzjahr fiir Kalender

2018

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

Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung

Die Windenergieanlage/n ist/sind immer in Betrieb

| Juli | August | September | Oktober | November | Dezember
1]05:08 | 05:45 | 06:36 | 07:26 08:47 (WEA 18-1) | 07:21 | 08:14 09:38 (WEA 18-4)
| 21:54 | 21:22 | 20:19 | 19:08 45  09:32 (WEA 18-1) | 17:01 | 16:19 66  11:23 (WEA 18-3)
2] 05:09 | 05:47 | 06:38 | 07:28 08:45 (WEA 18-1) | 07:23 | 08:15 09:38 (WEA 18-4)
| 21:54 | 21:20 | 20:17 | 19:06 46  09:31 (WEA 18-1) | 16:59 | 16:18 67  11:24 (WEA 18-3)
305:10 | 05:48 | 06:40 | 07:30 08:44 (WEA 18-2) | 07:25 | 08:16 09:38 (WEA 18-4)
| 21:53 | 21:18 | 20:14 | 19:04 47 09:31 (WEA 18-1) | 16:57 | 16:17 69  11:25 (WEA 18-3)
4 05:11 | 05:50 | 06:41 | 07:31 08:42 (WEA 18-2) | 07:27 | 08:18 09:38 (WEA 18-4)
| 21:53 | 21:17 | 20:12 | 19:01 49  09:31 (WEA 18-1) | 16:55 | 16:17 69  11:25 (WEA 18-3)
51 05:11 | 05:52 | 06:43 | 07:33 08:41 (WEA 18-2) | 07:29 | 08:19 09:39 (WEA 18-4)
| 21:52 | 21:15 | 20:10 | 18:59 50  09:31 (WEA 18-1) | 16:53 | 16:16 70  11:27 (WEA 18-3)
6| 05:12 | 05:53 | 06:45 | 07:35 08:39 (WEA 18-2) | 07:30 | 08:21 09:39 (WEA 18-4)
| 21:52 | 21:13 | 20:07 | 18:57 51 09:30 (WEA 18-1) | 16:51 | 16:16 70  11:27 (WEA 18-3)
71 05:13 | 05:55 | 06:46 | 07:37 08:38 (WEA 18-2) | 07:32 | 08:22 09:39 (WEA 18-4)
| 21:51 | 21:11 | 20:05 | 18:54 52 09:30 (WEA 18-1) | 16:50 | 16:15 72 11:27 (WEA 18-3)
8 05:14 | 05:56 | 06:48 | 07:38 08:38 (WEA 18-2) | 07:34 | 08:23 09:40 (WEA 18-4)
| 21:51 | 21:09 | 20:03 | 18:52 51 09:29 (WEA 18-1) | 16:48 | 16:15 73 11:29 (WEA 18-3)
9| 05:15 | 05:58 | 06:50 | 07:40 08:37 (WEA 18-2) | 07:36 | 08:24 09:40 (WEA 18-4)
| 21:50 | 21:08 | 20:00 | 18:50 52 09:29 (WEA 18-1) | 16:46 | 16:14 73 11:29 (WEA 18-3)
10 | 05:16 | 06:00 | 06:51 | 07:42 08:37 (WEA 18-2) | 07:38 | 08:25 09:41 (WEA 18-4)
| 21:49 | 21:06 | 19:58 | 18:47 51  09:28 (WEA 18-1) | 16:45 | 16:14 73 11:30 (WEA 18-3)
11 | 05:17 | 06:01 | 06:53 | 07:44 08:36 (WEA 18-2) | 07:40 | 08:27 09:41 (WEA 18-4)
| 21:48 | 21:04 | 19:56 | 18:45 50  09:26 (WEA 18-1) | 16:43 | 16:14 73 11:30 (WEA 18-3)
12 | 05:18 | 06:03 | 06:55 | 07:45 08:36 (WEA 18-2) | 07:41 | 08:28 09:42 (WEA 18-4)
| 21:48 | 21:02 | 19:53 | 18:43 49 09:25 (WEA 18-1) | 16:41 | 16:14 73 11:31 (WEA 18-3)
13 | 05:19 | 06:05 | 06:56 | 07:47 08:36 (WEA 18-2) | 07:43 | 08:29 09:43 (WEA 18-4)
| 21:47 | 21:00 | 19:51 | 18:41 48  09:24 (WEA 18-1) | 16:40 | 16:14 73 11:32 (WEA 18-3)
14 | 05:20 | 06:06 | 06:58 | 07:49 08:36 (WEA 18-2) | 07:45 | 08:30 09:43 (WEA 18-4)
| 21:46 | 20:58 | 19:49 | 18:38 47 09:23 (WEA 18-1) | 16:38 | 16:14 74 11:33 (WEA 18-3)
15 | 05:21 | 06:08 | 07:00 | 07:51 08:37 (WEA 18-2) | 07:47 | 08:31 09:44 (WEA 18-4)
| 21:45 | 20:56 | 19:46 | 18:36 44 09:21 (WEA 18-1) | 16:37 | 16:14 74 11:33 (WEA 18-3)
16 | 05:23 | 06:10 | 07:01 | 07:52 08:38 (WEA 18-2) | 07:49 | 08:32 09:43 (WEA 18-4)
| 21:44 | 20:54 | 19:44 | 18:34 42 09:20 (WEA 18-1) | 16:35 | 16:14 74 11:33 (WEA 18-3)
17 | 05:24 | 06:11 | 07:03 | 07:54 08:37 (WEA 18-2) | 07:50 09:45 (WEA 18-4) | 08:32 09:44 (WEA 18-4)
| 21:43 | 20:52 | 19:41 | 18:32 39  09:16 (WEA 18-1) | 16:34 9  09:54 (WEA 18-4) | 16:14 74 11:33 (WEA 18-3)
18 | 05:25 | 06:13 | 07:05 | 07:56 08:39 (WEA 18-2) | 07:52 09:42 (WEA 18-4) | 08:33 09:45 (WEA 18-4)
| 21:42 | 20:50 | 19:39 | 18:29 34 09:13 (WEA 18-1) | 16:32 15 09:57 (WEA 18-4) | 16:14 73 11:34 (WEA 18-3)
19 | 05:27 | 06:15 | 07:06 | 07:58 08:40 (WEA 18-2) | 07:54 09:41 (WEA 18-4) | 08:34 09:46 (WEA 18-4)
| 21:40 | 20:47 | 19:37 | 18:27 27  09:08 (WEA 18-1) | 16:31 18  09:59 (WEA 18-4) | 16:14 73 11:35 (WEA 18-3)
20 | 05:28 | 06:16 | 07:08 09:06 (WEA 18-1) | 08:00 08:42 (WEA 18-2) | 07:56 09:40 (WEA 18-4) | 08:35 09:45 (WEA 18-4)
| 21:39 | 20:45 | 19:34 12 09:18 (WEA 18-1) | 18:25 16  08:58 (WEA 18-2) | 16:30 21 10:01 (WEA 18-4) | 16:15 74 11:35 (WEA 18-3)
211 05:29 | 06:18 | 07:10 09:02 (WEA 18-1) | 08:01 08:46 (WEA 18-2) | 07:57 09:39 (WEA 18-4) | 08:35 09:46 (WEA 18-4)
| 21:38 | 20:43 | 19:32 20 09:22 (WEA 18-1) | 18:23 8  08:54 (WEA 18-2) | 16:29 23 10:02 (WEA 18-4) | 16:15 75  11:36 (WEA 18-3)
22| 05:31 | 06:20 | 07:11 08:59 (WEA 18-1) | 08:03 | 07:59 09:39 (WEA 18-4) | 08:36 09:47 (WEA 18-4)
| 21:37 | 20:41 | 19:30 26 09:25 (WEA 18-1) | 18:21 | 16:27 25  10:04 (WEA 18-4) | 16:15 75  11:37 (WEA 18-3)
23] 05:32 | 06:21 | 07:13 08:56 (WEA 18-1) | 08:05 | 08:01 09:38 (WEA 18-4) | 08:36 09:47 (WEA 18-4)
| 21:35 | 20:39 | 19:27 30  09:26 (WEA 18-1) | 18:19 | 16:26 39 11:10 (WEA 18-3) | 16:16 75  11:37 (WEA 18-3)
241 05:33 | 06:23 | 07:15 08:55 (WEA 18-1) | 08:07 | 08:02 09:38 (WEA 18-4) | 08:37 09:47 (WEA 18-4)
| 21:34 | 20:37 | 19:25 33 09:28 (WEA 18-1) | 18:17 | 16:25 45  11:13 (WEA 18-3) | 16:16 75  11:37 (WEA 18-3)
25 ] 05:35 | 06:25 | 07:16 08:53 (WEA 18-1) | 08:09 | 08:04 09:37 (WEA 18-4) | 08:37 09:48 (WEA 18-4)
| 21:33 | 20:35 | 19:22 36 09:29 (WEA 18-1) | 18:15 | 16:24 50  11:14 (WEA 18-3) | 16:17 74 11:38 (WEA 18-3)
26 | 05:36 | 06:26 | 07:18 08:51 (WEA 18-1) | 08:10 | 08:06 09:37 (WEA 18-4) | 08:38 09:49 (WEA 18-4)
| 21:31 | 20:32 | 19:20 38  09:29 (WEA 18-1) | 18:13 | 16:23 54  11:16 (WEA 18-3) | 16:18 73 11:38 (WEA 18-3)
271 05:38 | 06:28 | 07:20 08:50 (WEA 18-1) | 08:12 | 08:07 09:37 (WEA 18-4) | 08:38 09:49 (WEA 18-4)
| 21:30 | 20:30 | 19:18 40  09:30 (WEA 18-1) | 18:10 | 16:22 57  11:18 (WEA 18-3) | 16:18 74 11:38 (WEA 18-3)
28 | 05:39 | 06:30 | 07:21 08:49 (WEA 18-1) | 07:14 | 08:09 09:38 (WEA 18-4) | 08:38 09:49 (WEA 18-4)
| 21:28 | 20:28 | 19:15 42 09:31 (WEA 18-1) | 17:08 | 16:21 60  11:20 (WEA 18-3) | 16:19 74 11:39 (WEA 18-3)
29 | 05:41 | 06:31 | 07:23 08:48 (WEA 18-1) | 07:16 | 08:10 09:37 (WEA 18-4) | 08:38 09:50 (WEA 18-4)
| 21:27 | 20:26 | 19:13 43 09:31 (WEA 18-1) | 17:06 | 16:20 62  11:20 (WEA 18-3) | 16:20 73 11:39 (WEA 18-3)
30 | 05:42 | 06:33 | 07:25 08:47 (WEA 18-1) | 07:18 | 08:12 09:38 (WEA 18-4) | 08:38 09:50 (WEA 18-4)
| 21:25 | 20:23 | 19:11 44 09:31 (WEA 18-1) | 17:05 | 16:19 64  11:22 (WEA 18-3) | 16:21 73 11:39 (WEA 18-3)
31 05:44 | 06:35 | | 07:19 | | 08:38 09:50 (WEA 18-4)
| 21:23 | 20:21 | | 17:03 | | 16:22 74 11:40 (WEA 18-3)

Sonnenscheinstunden | 505 | 456 | 382 | 332 | 265 | 241
astr.max.mdgl.Beschattung | | | 364 | 898 | 542 | 2252

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

Tag im Monat Sonnenaufgang  (SS:MM)

Sonnenuntergang (SS:MM)

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

(WEA mit erstem Schatten)

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

LQ13955.2 Fiirstenau-Hollenstede 18  Windenergie Hollenstede 18 Planungs- ZECH Ingenieurgesellschaft mbH
gesellschaft mbH Hessenweg 38
DE-49809 Lingen (Ems)
Schattenwurf-Untersuchung zum 0049 591 800 1634
Genehmigungsverfahren fiir die Errichtung Thomas Wihard / wihard@zechgmbh.de

Berechnet:

von 4 Windenergieanlagen in Hollenstede 18.12.2018 11:19/3.0.654

SHADOW - Kalender

Berechnung: Windenergie Hollenstede 2018-12Schattenrezeptor: IP 30a - Zur Dasslage 11/Siidost
Voraussetzungen fiir Berechnung des Schattenwurfs

Referenzjahr fiir Kalender 2018

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

|Januar | Februar | Marz | April | Mai | Juni

1]08:38 | 08:11 09:01 (WEA 18-4) | 07:17 | 07:05 07:58 (WEA 18-1) | 05:59 | 05:12

| 16:23 | 17:12 75  10:30 (WEA 18-3) | 18:04 | 20:00 38 08:36 (WEA 18-1) | 20:52 | 21:39

2| 08:38 | 08:10 09:02 (WEA 18-4) | 07:15 | 07:03 07:58 (WEA 18-1) | 05:57 | 05:12

| 16:24 | 17:13 76  10:31 (WEA 18-3) | 18:06 |20:01 38 08:36 (WEA 18-1) | 20:53 | 21:40

3]08:38 09:57 (WEA 18-3) | 08:08 09:01 (WEA 18-4) | 07:13 | 07:01 07:58 (WEA 18-1) | 05:55 | 05:11

| 16:25 2 09:59 (WEA 18-3) | 17:15 76  10:30 (WEA 18-3) | 18:08 |20:03 38  08:36 (WEA 18-1) | 20:55 | 21:41

4] 08:38 09:54 (WEA 18-3) | 08:07 09:01 (WEA 18-4) | 07:11 | 06:58 07:57 (WEA 18-1) | 05:53 | 05:10

| 16:27 9  10:03 (WEA 18-3) | 17:17 76  10:30 (WEA 18-3) | 18:10 | 20:05 38 08:35 (WEA 18-1) | 20:57 | 21:42

5 08:38 09:53 (WEA 18-3) | 08:05 09:00 (WEA 18-4) | 07:08 | 06:56 07:57 (WEA 18-1) | 05:52 | 05:09

| 16:28 13 10:06 (WEA 18-3) | 17:19 78  10:30 (WEA 18-3) | 18:12 |20:07 38 08:35 (WEA 18-1) | 20:59 | 21:43

6] 08:37 09:51 (WEA 18-3) | 08:03 09:00 (WEA 18-4) | 07:06 | 06:54 07:58 (WEA 18-1) | 05:50 | 05:08

| 16:29 16 10:07 (WEA 18-3) | 17:21 76 10:29 (WEA 18-3) | 18:13 | 20:08 36 08:34 (WEA 18-1) | 21:00 | 21:44

7108:37 09:51 (WEA 18-3) | 08:01 09:00 (WEA 18-4) | 07:04 | 06:52 07:57 (WEA 18-1) | 05:48 | 05:08

| 16:30 18 10:09 (WEA 18-3) | 17:23 75  10:28 (WEA 18-3) | 18:15 |20:10 36  08:33 (WEA 18-1) | 21:02 | 21:45

8 08:37 09:50 (WEA 18-3) | 08:00 09:01 (WEA 18-4) | 07:02 | 06:49 07:58 (WEA 18-1) | 05:46 | 05:07

| 16:32 20 10:10 (WEA 18-3) | 17:25 74 10:29 (WEA 18-3) | 18:17 |20:12 34 08:32 (WEA 18-1) | 21:04 | 21:46

9] 08:36 09:49 (WEA 18-3) | 07:58 09:01 (WEA 18-4) | 06:59 | 06:47 07:58 (WEA 18-1) | 05:44 | 05:07

| 16:33 23 10:12 (WEA 18-3) | 17:27 72 10:28 (WEA 18-3) | 18:19 | 20:14 33 08:31 (WEA 18-1) | 21:05 | 21:47

10 | 08:36 09:49 (WEA 18-3) | 07:56 09:02 (WEA 18-4) | 06:57 | 06:45 07:59 (WEA 18-1) | 05:42 | 05:06

| 16:34 25 10:14 (WEA 18-3) | 17:29 69  10:27 (WEA 18-3) | 18:21 |20:15 31  08:30 (WEA 18-1) | 21:07 | 21:48

11| 08:35 09:48 (WEA 18-3) | 07:54 09:02 (WEA 18-4) | 06:55 | 06:42 07:59 (WEA 18-1) | 05:41 | 05:06

| 16:36 27 10:15 (WEA 18-3) | 17:30 66  10:26 (WEA 18-3) | 18:23 |20:17 29  08:28 (WEA 18-1) | 21:09 | 21:49

12 | 08:34 09:47 (WEA 18-3) | 07:52 09:03 (WEA 18-4) | 06:52 | 06:40 08:01 (WEA 18-1) | 05:39 | 05:05

| 16:37 29 10:16 (WEA 18-3) | 17:32 63 10:25 (WEA 18-3) | 18:24 |20:19 25 08:26 (WEA 18-1) | 21:10 | 21:50

13 | 08:34 09:47 (WEA 18-3) | 07:50 09:04 (WEA 18-4) | 06:50 07:26 (WEA 18-2) | 06:38 08:03 (WEA 18-1) | 05:37 | 05:05

| 16:39 30 10:17 (WEA 18-3) | 17:34 58  10:23 (WEA 18-3) | 18:26 7 07:33 (WEA 18-2) | 20:21 21  08:24 (WEA 18-1) | 21:12 | 21:50

14 | 08:33 09:46 (WEA 18-3) | 07:49 09:05 (WEA 18-4) | 06:48 07:22 (WEA 18-2) | 06:36 08:05 (WEA 18-1) | 05:36 | 05:05

| 16:40 32 10:18 (WEA 18-3) | 17:36 53 10:22 (WEA 18-3) | 18:28 15  07:37 (WEA 18-2) | 20:22 17  08:22 (WEA 18-1) | 21:13 | 21:51

15 | 08:32 09:46 (WEA 18-3) | 07:47 09:06 (WEA 18-4) | 06:45 07:19 (WEA 18-2) | 06:33 08:09 (WEA 18-1) | 05:34 | 05:05

| 16:42 33 10:19 (WEA 18-3) | 17:38 46 10:19 (WEA 18-3) | 18:30 19  07:38 (WEA 18-2) | 20:24 9  08:18 (WEA 18-1) | 21:15 | 21:51

16 | 08:31 09:46 (WEA 18-3) | 07:45 09:07 (WEA 18-4) | 06:43 07:18 (WEA 18-2) | 06:31 | 05:32 | 05:04

| 16:43 34 10:20 (WEA 18-3) | 17:40 37 10:16 (WEA 18-3) | 18:31 21  07:39 (WEA 18-2) | 20:26 |21:17 | 21:52

17 | 08:30 09:45 (WEA 18-3) | 07:43 09:09 (WEA 18-4) | 06:41 07:17 (WEA 18-2) | 06:29 | 05:31 | 05:04

| 16:45 37 10:22 (WEA 18-3) | 17:42 21 10:10 (WEA 18-3) | 18:33 24  07:41 (WEA 18-2) | 20:28 |21:18 | 21:53

18 | 08:29 09:45 (WEA 18-3) | 07:41 09:12 (WEA 18-4) | 06:38 07:15 (WEA 18-2) | 06:27 | 05:29 | 05:04

| 16:47 38 10:23 (WEA 18-3) | 17:44 9  09:21 (WEA 18-4) | 18:35 25  07:40 (WEA 18-2) | 20:29 |21:20 | 21:53

19 | 08:28 09:45 (WEA 18-3) | 07:39 | 06:36 07:15 (WEA 18-2) | 06:24 | 05:28 | 05:04

| 16:48 39 10:24 (WEA 18-3) | 17:46 |18:37 26  07:41 (WEA 18-2) | 20:31 |21:21 | 21:53

20 | 08:27 09:44 (WEA 18-3) | 07:37 | 06:34 07:14 (WEA 18-2) | 06:22 | 05:27 | 05:04

| 16:50 40 10:24 (WEA 18-3) | 17:48 |18:39 28  07:42 (WEA 18-2) | 20:33 |21:23 | 21:54

21 | 08:26 09:44 (WEA 18-3) | 07:34 | 06:31 07:13 (WEA 18-2) | 06:20 | 05:25 | 05:04

| 16:52 41 10:25 (WEA 18-3) | 17:49 | 18:40 28  07:41 (WEA 18-2) | 20:34 |21:24 | 21:54

22 | 08:25 09:44 (WEA 18-3) | 07:32 | 06:29 07:13 (WEA 18-2) | 06:18 | 05:24 | 05:05

| 16:53 42 10:26 (WEA 18-3) | 17:51 | 18:42 28  07:41 (WEA 18-2) | 20:36 |21:26 | 21:54

23 | 08:24 09:44 (WEA 18-3) | 07:30 | 06:27 07:11 (WEA 18-1) | 06:16 | 05:22 | 05:05

| 16:55 42 10:26 (WEA 18-3) | 17:53 | 18:44 29  07:40 (WEA 18-2) | 20:38 |21:27 | 21:54

24 | 08:23 09:11 (WEA 18-4) | 07:28 | 06:24 07:09 (WEA 18-1) | 06:14 | 05:21 | 05:05

| 16:57 50  10:27 (WEA 18-3) | 17:55 | 18:46 30  07:39 (WEA 18-2) | 20:40 |21:29 | 21:55

25 | 08:21 09:09 (WEA 18-4) | 07:26 | 07:22 08:07 (WEA 18-1) | 06:12 | 05:20 | 05:05

| 16:59 57  10:28 (WEA 18-3) | 17:57 | 19:47 32 08:39 (WEA 18-2) | 20:41 |21:30 | 21:55

26 | 08:20 09:06 (WEA 18-4) | 07:24 | 07:20 08:04 (WEA 18-1) | 06:09 | 05:19 | 05:06

| 17:00 62 10:28 (WEA 18-3) | 17:59 |19:49 33 08:37 (WEA 18-2) | 20:43 |21:31 | 21:55

27 | 08:19 09:06 (WEA 18-4) | 07:22 | 07:17 08:03 (WEA 18-1) | 06:07 | 05:18 | 05:06

| 17:02 65  10:29 (WEA 18-3) | 18:01 |19:51 33 08:36 (WEA 18-2) | 20:45 |21:33 | 21:55

28 | 08:17 09:04 (WEA 18-4) | 07:19 | 07:15 08:02 (WEA 18-1) | 06:05 | 05:16 | 05:07

| 17:04 68  10:29 (WEA 18-3) | 18:02 |19:53 34  08:36 (WEA 18-1) | 20:47 |21:34 | 21:55

29 | 08:16 09:03 (WEA 18-4) | | 07:13 08:01 (WEA 18-1) | 06:03 | 05:15 | 05:07

| 17:06 71 10:29 (WEA 18-3) | | 19:54 35  08:36 (WEA 18-1) | 20:48 |21:35 | 21:54

30 | 08:15 09:03 (WEA 18-4) | | 07:10 08:00 (WEA 18-1) | 06:01 | 05:14 | 05:08

| 17:08 72 10:30 (WEA 18-3) | |19:56 36  08:36 (WEA 18-1) | 20:50 |21:37 | 21:54
31| 08:13 09:02 (WEA 18-4) | | 07:08 08:00 (WEA 18-1) | |05:13 |
| 17:10 74 10:30 (WEA 18-3) | | 19:58 37  08:37 (WEA 18-1) | |21:38 |

Sonnenscheinstunden | 256 | 275 | 366 | 416 | 487 | 502
astr.max.mdgl.Beschattung | 1109 | 1100 | 520 | 461 | |

Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergegeben (Sommerzeit wie Bezugsjahr):
Tag im Monat Sonnenaufgang  (SS:MM) Zeitpunkt (SS:MM) Schattenanfang (WEA mit erstem Schatten)
Sonnenuntergang (SS:MM) Minuten mit Schatten Zeitpunkt (SS:MM) Schattenende (WEA mit letztem Schatten)
windPRO 3.0.654 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk 18.12.2018 11:43 Qg2/31/3lnd PRO .
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Projekt:

LQ13955.2 Fiirstenau-Hollenstede 18

SHADOW - Kalender

Beschreibung:

gesellschaft mbH

Windenergie Hollenstede 18 Planungs-

Schattenwurf-Untersuchung zum
Genehmigungsverfahren fiir die Errichtung
von 4 Windenergieanlagen in Hollenstede

Lizenzierter Anwender:
ZECH Ingenieurgesellschaft mbH
Hessenweg 38
DE-49809 Lingen (Ems)
0049 591 800 1634
Thomas Wihard / wihard@zechgmbh.de

Berechnet:

18.12.2018 11:19/3.0.654

Berechnung: Windenergie Hollenstede 2018-12Schattenrezeptor: IP 30a - Zur Dasslage 11/Siidost
Voraussetzungen fiir Berechnung des Schattenwurfs

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

Sonnenscheinstunden |
astr.max.mdgl.Beschattung |

505 456

| Juli | August
1 05:08 | 05:45
| 21:54 | 21:22
2105:09 | 05:47
| 21:54 | 21:20
3105:10 | 05:48
| 21:53 | 21:18
405111 | 05:50
|21:53 | 21:17
5]05:11 | 05:52
| 21:52 | 21:15
6]05:12 | 05:53
| 21:52 | 21:13
7105:13 | 05:55
|21:51 | 21:11
8] 05:14 | 05:56
| 21:51 | 21:09
9] 05:15 | 05:58
|21:50 | 21:08
10 | 05:16 | 06:00
| 21:49 | 21:06
11 ] 05:17 | 06:01
| 21:48 | 21:04
12 05:18 | 06:03
|21:48 | 21:02
13 ] 05:19 | 06:05
| 21:47 | 21:00
14 | 05:20 | 06:06
|21:46 | 20:58
15]05:22 | 06:08
| 21:45 | 20:56
16 | 05:23 | 06:10
| 21:44 | 20:54
17105:24 | 06:11
|21:43 | 20:52
18 | 05:25 | 06:13
| 21:42 | 20:50
19 | 05:27 | 06:15
|21:40 | 20:48
2010528 | 06:16
| 21:39 | 20:45
211 05:29 | 06:18
| 21:38 | 20:43
2200531 | 06:20
|21:37 | 20:41
23 05:32 | 06:21
| 21:35 | 20:39
241 05:33 | 06:23
|21:3¢ | 20:37
25]05:35 | 06:25
| 21:33 | 20:35
26 | 05:36 | 06:26
| 21:31 | 20:32
2710538 | 06:28
|21:30 | 20:30
28 05:39 | 06:30
| 21:28 | 20:28
29 | 05:41 | 06:31
|21:27 | 20:26
30| 05:42 | 06:33
| 21:25 | 20:23
31 05:44 | 06:35
| 21:23 | 20:21

|
|

10

22

50

2018

| September
| 06:36
| 20:19 25
| 06:38
| 20:17 29
| 06:40
| 20:14 31
| 06:41
| 20:12 33
| 06:43
| 20:10 34
| 06:45
| 20:07 36
| 06:46
| 20:05 36
| 06:48
| 20:03 38
| 06:50
| 20:00 38
| 06:51
| 19:58 38
| 06:53
| 19:56 38
| 06:55
| 19:53 37
| 06:56
119:51 37
| 06:58
| 19:49 37
| 07:00
| 19:46 35
| 07:01
| 19:44 33
| 07:03
| 19:41 33
| 07:05
| 19:39 32
| 07:06
| 19:37 32
| 07:08
| 19:34 31
| 07:10
|19:32 29
| 07:11
| 19:30 27
| 07:13
| 19:27 27
| 07:15
| 19:25 27
| 07:16
| 19:22 27
| 07:18
| 19:20 25
| 07:20
| 19:18 25
| 07:21
| 19:15 23
08:09 (WEA 18-1) | 07:23
08:19 (WEA 18-1) | 19:13 20
08:04 (WEA 18-1) | 07:25
08:22 (WEA 18-1) | 19:11 16
08:02 (WEA 18-1) |
08:24 (WEA 18-1) |
| 382
| 929

| Oktober
08:01 (WEA 18-1) | 07:26
08:26 (WEA 18-1) | 19:08
07:58 (WEA 18-1) | 07:28
08:27 (WEA 18-1) | 19:06
07:57 (WEA 18-1) | 07:30
08:28 (WEA 18-1) | 19:04
07:55 (WEA 18-1) | 07:31
08:28 (WEA 18-1) | 19:01
07:55 (WEA 18-1) | 07:33
08:29 (WEA 18-1) | 18:59
07:54 (WEA 18-1) | 07:35
08:30 (WEA 18-1) | 18:57
07:53 (WEA 18-1) | 07:37
08:29 (WEA 18-1) | 18:54
07:52 (WEA 18-1) | 07:38
08:30 (WEA 18-1) | 18:52
07:51 (WEA 18-1) | 07:40
08:29 (WEA 18-1) | 18:50
07:51 (WEA 18-1) | 07:42
08:29 (WEA 18-1) | 18:47
07:51 (WEA 18-1) | 07:44
08:29 (WEA 18-1) | 18:45
07:51 (WEA 18-1) | 07:45
08:28 (WEA 18-1) | 18:43
07:51 (WEA 18-1) | 07:47
08:28 (WEA 18-1) | 18:41
07:50 (WEA 18-1) | 07:49
08:27 (WEA 18-1) | 18:38
07:51 (WEA 18-1) | 07:51
08:26 (WEA 18-1) | 18:36
07:52 (WEA 18-1) | 07:52
08:25 (WEA 18-1) | 18:34
07:51 (WEA 18-1) | 07:54
08:24 (WEA 18-1) | 18:32
07:53 (WEA 18-1) | 07:56
08:25 (WEA 18-2) | 18:29
07:54 (WEA 18-1) | 07:58
08:26 (WEA 18-2) | 18:27
07:55 (WEA 18-1) | 08:00
08:26 (WEA 18-2) | 18:25
07:57 (WEA 18-1) | 08:01
08:26 (WEA 18-2) | 18:23
07:59 (WEA 18-2) | 08:03
08:26 (WEA 18-2) | 18:21
07:58 (WEA 18-2) | 08:05
08:25 (WEA 18-2) | 18:19
07:58 (WEA 18-2) | 08:07
08:25 (WEA 18-2) | 18:17
07:58 (WEA 18-2) | 08:09
08:25 (WEA 18-2) | 18:15
07:58 (WEA 18-2) | 08:10
08:23 (WEA 18-2) | 18:13
07:58 (WEA 18-2) | 08:12
08:23 (WEA 18-2) | 18:11
07:59 (WEA 18-2) | 07:14
08:22 (WEA 18-2) | 17:08
07:59 (WEA 18-2) | 07:16
08:19 (WEA 18-2) | 17:06
08:01 (WEA 18-2) | 07:18
08:17 (WEA 18-2) | 17:05
| 07:19
| 17:03
| 332
|

1

1

27

40

48

55

59

65

316

| November
08:04 (WEA 18-2) | 07:21
08:15 (WEA 18-2) | 17:01 67
| 07:23
| 16:59 70
| 07:25
|16:57 72
| 07:27
| 16:55 74
| 07:29
|16:53 74
| 07:30
| 16:51 76
| 07:32
| 16:50 76
| 07:34
| 16:48 76
| 07:36
| 16:46 76
| 07:38
| 16:45 76
| 07:40
|16:43 75
| 07:41
| 16:41 74
| 07:43
| 16:40 72
| 07:45
| 16:38 70
| 07:47
| 16:37 68
| 07:49
| 16:35 65
| 07:50
| 16:34 61
| 07:52
| 16:33 57
| 07:54
| 16:31 50
| 07:56
| 16:30 42
| 07:57
| 16:29 42
| 07:59
| 16:27 41
| 08:01
| 16:26 40
| 08:02
| 16:25 39
09:41 (WEA 18-4) | 08:04
09:52 (WEA 18-4) | 16:24 38
09:38 (WEA 18-4) | 08:06
10:42 (WEA 18-3) | 16:23 37
09:36 (WEA 18-4) | 08:07
10:47 (WEA 18-3) | 16:22 34
08:35 (WEA 18-4) | 08:09
09:49 (WEA 18-3) | 16:21 33
08:34 (WEA 18-4) | 08:10
09:52 (WEA 18-3) | 16:20 32
08:33 (WEA 18-4) | 08:12
09:53 (WEA 18-3) | 16:19 30
08:32 (WEA 18-4) |
09:55 (WEA 18-3) |
| 265
| 1737

184

| Dezember
08:32 (WEA 18-4) | 08:14 09:29 (WEA 18-3)
09:56 (WEA 18-3) | 16:19 29  09:58 (WEA 18-3)
08:31 (WEA 18-4) | 08:15 09:30 (WEA 18-3)
09:57 (WEA 18-3) | 16:18 27  09:57 (WEA 18-3)
08:31 (WEA 18-4) | 08:16 09:32 (WEA 18-3)
09:58 (WEA 18-3) | 16:17 25 09:57 (WEA 18-3)
08:31 (WEA 18-4) | 08:18 09:33 (WEA 18-3)
09:59 (WEA 18-3) | 16:17 23 09:56 (WEA 18-3)
08:31 (WEA 18-4) | 08:19 09:35 (WEA 18-3)
09:59 (WEA 18-3) | 16:16 21 09:56 (WEA 18-3)
08:31 (WEA 18-4) | 08:21 09:36 (WEA 18-3)
10:00 (WEA 18-3) | 16:16 18 09:54 (WEA 18-3)
08:31 (WEA 18-4) | 08:22 09:37 (WEA 18-3)
10:00 (WEA 18-3) | 16:15 16  09:53 (WEA 18-3)
08:32 (WEA 18-4) | 08:23 09:40 (WEA 18-3)
10:01 (WEA 18-3) | 16:15 13 09:53 (WEA 18-3)
08:32 (WEA 18-4) | 08:24 09:42 (WEA 18-3)
10:01 (WEA 18-3) | 16:14 9 09:51 (WEA 18-3)
08:32 (WEA 18-4) | 08:25 09:45 (WEA 18-3)
10:01 (WEA 18-3) | 16:14 3 09:48 (WEA 18-3)
08:33 (WEA 18-4) | 08:27
10:02 (WEA 18-3) | 16:14
08:34 (WEA 18-4) | 08:28
10:02 (WEA 18-3) | 16:14
08:35 (WEA 18-4) | 08:29
10:02 (WEA 18-3) | 16:14
08:35 (WEA 18-4) | 08:30
10:01 (WEA 18-3) | 16:14
08:36 (WEA 18-4) | 08:31
10:01 (WEA 18-3) | 16:14
08:38 (WEA 18-4) | 08:32
10:01 (WEA 18-3) | 16:14
08:39 (WEA 18-4) | 08:32
10:01 (WEA 18-3) | 16:14
08:42 (WEA 18-4) | 08:33
10:01 (WEA 18-3) | 16:14
08:45 (WEA 18-4) | 08:34
10:01 (WEA 18-3) | 16:14
09:19 (WEA 18-3) | 08:35
10:01 (WEA 18-3) | 16:15
09:19 (WEA 18-3) | 08:35
10:01 (WEA 18-3) | 16:15
09:20 (WEA 18-3) | 08:36
10:01 (WEA 18-3) | 16:15
09:21 (WEA 18-3) | 08:36
10:01 (WEA 18-3) | 16:16
09:22 (WEA 18-3) | 08:37
10:01 (WEA 18-3) | 16:17
09:22 (WEA 18-3) | 08:37
10:00 (WEA 18-3) | 16:17
09:23 (WEA 18-3) | 08:38
10:00 (WEA 18-3) | 16:18
09:25 (WEA 18-3) | 08:38
09:59 (WEA 18-3) | 16:19
09:26 (WEA 18-3) | 08:38
09:59 (WEA 18-3) | 16:19
09:26 (WEA 18-3) | 08:38
09:58 (WEA 18-3) | 16:20
09:28 (WEA 18-3) | 08:38
09:58 (WEA 18-3) | 16:21

| 08:38

| 16:22

| 241

|

Tabellen-Layout: Die Daten fiir 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

windPRO 3.0.654 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk

18.12.2018

LQ13955.2 / Wi

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

18.12.2018 11:43 @3/31/3"1(1 PRO .
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Projekt: Beschreibung: Lizenzierter Anwender:

LQ13955.2 Fiirstenau-Hollenstede 18  Windenergie Hollenstede 18 Planungs- ZECH Ingenieurgesellschaft mbH
gesellschaft mbH Hessenweg 38
DE-49809 Lingen (Ems)
Schattenwurf-Untersuchung zum 0049 591 800 1634
Genehmigungsverfahren fiir die Errichtung Thomas Wihard / wihard@zechgmbh.de

Berechnet:

von 4 Windenergieanlagen in Hollenstede 18.12.2018 11:19/3.0.654

SHADOW - Kalender

Berechnung: Windenergie Hollenstede 2018-12Schattenrezeptor: IP 30b - Zur Dasslage 11/Stidwest
Voraussetzungen fiir Berechnung des Schattenwurfs

Referenzjahr fiir Kalender 2018

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

|Januar |Februar |Marz | April | Mai | Juni | Juli | August | SeptembefOktober |Novembei Dezember
1] 08:38 | 08:11 7:17 | 07:05 | 05:59 | 05:12 05:08 05:45 | 06:36 | 07:26 | 07:21 8:14
| 16:23 | 17:12 8:04 | 20:00 | 20:52 | 21:39 21:54 21:22 | 20:19 | 19:08 | 17:01 6:19
2] 08:38 | 08:10 7:15 | 07:03 | 05:57 | 05:12 05:09 05:47 | 06:38 | 07:28 | 07:23 8:15
| 16:24 | 17:13 8:06 | 20:01 | 20:53 | 21:40 21:20 | 20:17 | 19:06 | 16:59 6:18
3108:38 | 08:08 7:13 | 07:01 | 05:55 | 05:11 05:48 | 06:40 | 07:30 | 07:25 8:16
| 16:25 | 17:15 8:08 | 20:03 | 20:55 | 21:41 21:18 | 20:14 | 19:04 | 16:57 6:17
4| 08:38 | 08:07 7:11 | 06:58 | 05:53 | 05:10 05:50 | 06:41 | 07:31 | 07:27 8:18
| 16:27 | 17:17 8:10 | 20:05 | 20:57 | 21:42 21:17 | 20:12 | 19:01 | 16:55 6:17
5108:38 | 08:05 7:08 | 06:56 | 05:52 | 05:09 05:52 | 06:43 | 07:33 | 07:29
| 16:28 | 17:19 8:12 | 20:07 | 20:59 | 21:43 21:15 | 20:10 | 18:59 | 16:53
6 | 08:37 | 08:03 | 06:54 | 05:50 | 05:08 05:53 | 06:45 | 07:35 | 07:30
| 16:29 | 17:21 | 20:08 | 21:00 | 21:44 21:13 | 20:07 | 18:57 | 16:51
7 | 08:37 | 08:01 05:55 | 06:46 | 07:37 | 07:32
| 16:30 | 17:23 | 20:10 | 21:02 | 21:45 21:11 | 20:05 | 18:54 | 16:50
8| 08:37 | 08:00 | 06:49 | 05:46 | 05:07 05:56 | 06:48 | 07:38 | 07:34

|16:32 | 17:25
908:36 | 07:58
|16:33 | 17:27
10]08:36 | 07:56
|16:34 | 17:29
11]08:35 | 07:54
|16:36 | 17:30
1208:3¢ | 07:52
|16:37 | 17:32
13]08:34 | 07:50
|16:39 | 17:34
14]08:33 | 07:49
|16:40 | 17:36
15]08:32 | 07:47
|16:42 | 17:38
16 |08:31 | 07:45
|16:43 | 17:40
17108:30 | 07:43
|16:45 | 17:42
18108:29 | 07:41
|16:47 | 17:44
19]08:28 | 07:39
| 16:48 | 17:46

|20:12 | 21:04 | 21:46
| 06:47 | 05:44 | 05:07
|20:14 | 21:05 | 21:47
| 06:45 | 05:42 | 05:06
|20:15 | 21:07 | 21:48
| 06:42 | 05:41 | 05:06
|20:17 | 21:09 | 21:49
| 06:40 | 05:39 | 05:05
|20:19 | 21:10 | 21:50
| 06:38 | 05:37 | 05:05
8:26  [20:21 | 21:12  |21:50 | 21:47
6:48 | 06:36 | 05:36 | 05:05 | 05:20
8:28  [20:22  |21:13  |21:51 | 21:46
6:45 | 06:33 | 05:34 | 05:05 | 05:22
|20:24 | 21:15  |21:51 | 21:45
|06:31 | 05:32 | 05:04 | 05:23
|20:26 | 21:17  |21:52 | 21:44
|06:29 | 05:31 | 05:04 | 05:24
8:33  [20:28  |21:18  |21:53 | 21:43
6:38 | 06:27 | 05:29 | 05:04 | 05:25
8:35  [20:29  |21:20 |21:53 | 21:42
| 06:24 | 05:28 | 05:04 | 05:27
|20:31  |21:21  |21:53 | 21:40
20| 08:27 | 07:37 |06:22 | 05:27 | 05:04 | 05:28

|16:50 | 17:48 |20:33 | 21:23  |21:54 | 21:39 |19:34 | 18:25 | 16:30
21|08:26 | 07:34 | 06:31  |06:20 | 05:25 | 05:04 | 05:29 |07:10 | 08:01 | 07:57

|16:52 | 17:49 | 18:40  |20:34 | 21:24  |21:54 | 21:38 | 20:43  [19:32 | 18:223 | 16:29
22]08:25 |07:32 | 06:29  |06:18 | 05:24 | 05:05 |05:31 | 06:20 | 07:11 | 08:03 | 07:59

|16:53 | 17:51 | 18:42  |20:36 | 21:26  |21:54 | 21:37 | 20:41  [19:30 | 18:221 | 16:27
23|08:24 |07:30 | 06:27  |06:16  |05:22 | 05:05  |05:32 | 06:21  |07:13  |08:05 | 08:01

|16:55 | 17:53 | 18:44  |20:38 | 21:27  |21:54 | 21:35  [20:39 [ 19:27 | 18:19 | 16:26
24|08:23 | 07:28 | 06:24  |06:14  |05:21  |05:05  |05:33 | 06:23 | 07:15 | 08:07 | 08:02

|16:57 | 17:55 | 18:46  |20:40  |21:29  |21:55  |21:34 | 20:37  [19:25 | 18:17 | 16:25
25|08:21 | 07:26 | 07:22  |06:12  |05:20  |05:05  |05:35 | 06:25  |07:16 | 08:09 | 08:04

|16:59 | 17:57  |19:47 | 20:41 | 21:30  |21:55 | 21:33 [ 20:35 [ 19:22 | 18:15 | 16:24
26|08:20 | 07:24 | 07:20 | 06:09 | 05:19  |05:06 |05:36 | 06:26  |07:18 | 08:10 | 08:06

|17:01 | 17:59 | 19:49 | 20:43 21:31 |21:55 | 21:31 [ 20:32 | 19:20 18:13 | 16:23

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

[21:09  [20:03 |18:52 | 16:48
| 05:58 | 06:50 | 07:40 | 07:36
|21:08  |20:00 |18:50 | 16:46
| 06:00 | 06:51 | 07:42 | 07:38
|21:06  |19:58 | 18:47 | 16:45
|06:01 | 06:53 | 07:44 | 07:40
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
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8:27
6:14
8:28
6:14

21:04  |19:56 | 18:45 | 16:43
06:03 | 06:55 | 07:45 | 07:41
21:02  |19:53 | 1843 | 16:41
06:05 | 06:56 | 07:47 | 07:43
21:00  [19:51 | 18:41 | 16:40
06:06 | 06:58 | 07:49 | 07:45
20:58 | 19:49 | 18:38 | 16:38
06:08 | 07:00 | 07:51 | 07:47
0:56 | 19:46 | 18:36 | 16:37
|07:01 | 07:52 | 07:49
|19:44 | 18:34 | 16:35
| 07:03 | 07:54 | 07:50
|19:41 | 18:32 | 16:34
|07:05 | 07:56 | 07:52
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|06:52 | 05:48 | 05:08 |
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: |18:29 | 16:33
| 07:06 | 07:58 | 07:54
119:37 | 18:27 | 16:31
| 07:08 | 08:00 | 07:56
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| |
27108:19  |07:22 |07:17 | 06:07  |05:18  |05:06 |05:38  |06:28 |07:20 | 08:12 | 08:07 8:38
|17:02  |18:00  |19:51  |20:45  |21:33  |21:55  |[21:30  |20:30 | 19:18 | 18:11 | 16:22 6:19
2808:17 |07:19 |07:15 | 06:05 |05:16  |05:07 |05:339 |06:30 |07:21 | 07:14 | 08:09 8:38
|17:04  |18:02  |19:53  |20:47  |21:34  |21:55  |[21:28  [20:28 | 19:15  |[17:08 | 16:21 6:19
29| 08:16 | |07:13 | 06:03  |05:15  |05:07 |05:41 | 06:31  |07:23 | 07:16 | 08:10 8:38
|17:06 | | 19:54  [20:48 | 21:35 | 21:54  |21:27 | 20:226 | 19:13 | 17:06 | 16:20 6:20
30| 08:15 | |07:10  |06:001  |05:14  |05:08 |05:42 |06:33 |07:25 | 07:18 | 08:12 8:38
| 17:08 | |19:56  [20:50 | 21:37 | 21:54  |21:25  |20:223  |19:11 | 17:05 | 16:19 6:21
31]08:13 | | 07:08 | | 05:13 | | 05:44 | 06:35 | |07:19 | 8:38
|17:10 | | 19:58 | |21:38 | |21:23  |20:21 | |17:03 | 6:22
Sonnenscheinstunden | 256 | 275 | 366 | 416 | 487 | 502 | 505 | 456 | 382 | 332 | 265 241
astr.max.mdgl.Beschattung | | | | | | | | | | |
Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergegeben (Sommerzeit wie Bezugsjahr):
Tag im Monat Sonnenaufgang  (SS:MM) Zeitpunkt (SS:MM) Schattenanfang (WEA mit erstem Schatten)
Sonnenuntergang (SS:MM) Minuten mit Schatten Zeitpunkt (SS:MM) Schattenende (WEA mit letztem Schatten)
windPRO 3.0.654 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk 18.12.2018 11:43 2@4/3vgind PRO .
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Projekt: Beschreibung: Lizenzierter Anwender:

LQ13955.2 Fiirstenau-Hollenstede 18  Windenergie Hollenstede 18 Planungs- ZECH Ingenieurgesellschaft mbH
gesellschaft mbH Hessenweg 38
DE-49809 Lingen (Ems)
Schattenwurf-Untersuchung zum 0049 591 800 1634
Genehmigungsverfahren fiir die Errichtung Thomas Wihard / wihard@zechgmbh.de

Berechnet:

von 4 Windenergieanlagen in Hollenstede 18.12.2018 11:19/3.0.654

SHADOW - Kalender

Berechnung: Windenergie Hollenstede 2018-12Schattenrezeptor: IP 31a - Zur Dasslage 13/Nordwest
Voraussetzungen fiir Berechnung des Schattenwurfs

Referenzjahr fiir Kalender 2018

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

|Januar |Februar |Marz | April | Mai | Juni | Juli | August | SeptembefOktober |Novembei Dezember
1] 08:38 | 08:11 7:17 | 07:05 | 05:59 | 05:12 05:08 05:45 | 06:36 | 07:26 | 07:21 8:14
| 16:23 | 17:12 8:04 | 20:00 | 20:52 | 21:39 21:54 21:22 | 20:19 | 19:08 | 17:01 6:19
2] 08:38 | 08:10 7:15 | 07:03 | 05:57 | 05:12 05:09 05:47 | 06:38 | 07:28 | 07:23 8:15
| 16:24 | 17:13 8:06 | 20:01 | 20:53 | 21:40 21:20 | 20:17 | 19:06 | 16:59 6:18
3108:38 | 08:08 7:13 | 07:01 | 05:55 | 05:11 05:48 | 06:40 | 07:30 | 07:25 8:16
| 16:25 | 17:15 8:08 | 20:03 | 20:55 | 21:41 21:18 | 20:14 | 19:04 | 16:57 6:17
4| 08:38 | 08:07 7:11 | 06:58 | 05:53 | 05:10 05:50 | 06:41 | 07:31 | 07:27 8:18
| 16:27 | 17:17 8:10 | 20:05 | 20:57 | 21:42 21:17 | 20:12 | 19:01 | 16:55 6:17
5108:38 | 08:05 7:08 | 06:56 | 05:52 | 05:09 05:52 | 06:43 | 07:33 | 07:29
| 16:28 | 17:19 8:12 | 20:07 | 20:59 | 21:43 21:15 | 20:10 | 18:59 | 16:53
6 | 08:37 | 08:03 | 06:54 | 05:50 | 05:08 05:53 | 06:45 | 07:35 | 07:30
| 16:29 | 17:21 | 20:08 | 21:00 | 21:44 21:13 | 20:07 | 18:57 | 16:51
7 | 08:37 | 08:01 05:55 | 06:46 | 07:37 | 07:32
| 16:30 | 17:23 | 20:10 | 21:02 | 21:45 21:11 | 20:05 | 18:54 | 16:50
8| 08:37 | 08:00 | 06:49 | 05:46 | 05:07 05:56 | 06:48 | 07:38 | 07:34

|16:32 | 17:25
908:36 | 07:58
|16:33 | 17:27
10]08:36 | 07:56
|16:34 | 17:29
11]08:35 | 07:54
|16:36 | 17:30
1208:3¢ | 07:52
|16:37 | 17:32
13]08:34 | 07:50
|16:39 | 17:34
14]08:33 | 07:49
|16:40 | 17:36
15]08:32 | 07:47
|16:42 | 17:38
16 |08:31 | 07:45
|16:43 | 17:40
17108:30 | 07:43
|16:45 | 17:42
18108:29 | 07:41
|16:47 | 17:44
19]08:28 | 07:39
| 16:48 | 17:46

|20:12 | 21:04 | 21:46
| 06:47 | 05:44 | 05:07
|20:14 | 21:05 | 21:47
| 06:45 | 05:42 | 05:06
|20:15 | 21:07 | 21:48
| 06:42 | 05:41 | 05:06
|20:17 | 21:09 | 21:49
| 06:40 | 05:39 | 05:05
|20:19 | 21:10 | 21:50
| 06:38 | 05:37 | 05:05
8:26  [20:21 | 21:12  |21:50 | 21:47
6:48 | 06:36 | 05:36 | 05:05 | 05:20
8:28  [20:22  |21:13  |21:51 | 21:46
6:45 | 06:33 | 05:34 | 05:05 | 05:22
|20:24 | 21:15  |21:51 | 21:45
|06:31 | 05:33 | 05:04 | 05:23
|20:26 | 21:17  |21:52 | 21:44
|06:29 | 05:31 | 05:04 | 05:24
8:33  [20:28  |21:18  |21:53 | 21:43
6:38 | 06:27 | 05:29 | 05:04 | 05:25
8:35  [20:29  |21:20 |21:53 | 21:42
| 06:24 | 05:28 | 05:04 | 05:27
|20:31  |21:21  |21:53 | 21:40
20| 08:27 | 07:37 |06:22 | 05:27 | 05:04 | 05:28

|16:50 | 17:48 |20:33 | 21:23  |21:54 | 21:39 |19:34 | 18:25 | 16:30
21|08:26 | 07:34 | 06:31  |06:20 | 05:25 | 05:04 | 05:29 |07:10 | 08:01 | 07:57

|16:52 | 17:49 | 18:40  |20:34 | 21:24  |21:54 | 21:38 | 20:43  [19:32 | 18:223 | 16:29
22]08:25 |07:32 | 06:29  |06:18 | 05:24 | 05:05 |05:31 | 06:20 | 07:11 | 08:03 | 07:59

|16:53 | 17:51 | 18:42  |20:36 | 21:26  |21:54 | 21:37 | 20:41  [19:30 | 18:221 | 16:27
23|08:24 |07:30 | 06:27  |06:16  |05:22 | 05:05  |05:32 | 06:21  |07:13  |08:05 | 08:01

|16:55 | 17:53 | 18:44  |20:38 | 21:27  |21:54 | 21:35  [20:39 [ 19:27 | 18:19 | 16:26
24|08:23 | 07:28 | 06:24  |06:14  |05:21  |05:05  |05:33 | 06:23 | 07:15 | 08:07 | 08:02

|16:57 | 17:55 | 18:46  |20:40  |21:29  |21:55  |21:34 | 20:37  [19:25 | 18:17 | 16:25
25|08:21 | 07:26 | 07:22  |06:12  |05:20  |05:05  |05:35 | 06:25  |07:16 | 08:09 | 08:04

|16:59 | 17:57  |19:47 | 20:41 | 21:30  |21:55 | 21:33 [ 20:35 [ 19:22 | 18:15 | 16:24
26|08:20 | 07:24 | 07:20 | 06:09 | 05:19  |05:06 |05:36 | 06:26  |07:18 | 08:10 | 08:06

|17:01 | 17:59 | 19:49 | 20:43 21:31 |21:55 | 21:31 [ 20:32 | 19:20 18:13 | 16:23

|
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[21:09  [20:03 |18:52 | 16:48
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|21:08  |20:00 |18:50 | 16:46
| 06:00 | 06:51 | 07:42 | 07:38
|21:06  |19:58 | 18:47 | 16:45
|06:01 | 06:53 | 07:44 | 07:40
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21:04  |19:56 | 18:45 | 16:43
06:03 | 06:55 | 07:45 | 07:41
21:02  |19:53 | 1843 | 16:41
06:05 | 06:56 | 07:47 | 07:43
21:00  [19:51 | 18:41 | 16:40
06:06 | 06:58 | 07:49 | 07:45
20:58 | 19:49 | 18:38 | 16:38
06:08 | 07:00 | 07:51 | 07:47
0:56 | 19:46 | 18:36 | 16:37
|07:01 | 07:52 | 07:49
|19:44 | 18:34 | 16:35
| 07:03 | 07:54 | 07:50
|19:41 | 18:32 | 16:34
|07:05 | 07:56 | 07:52
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| |
27108:19  |07:22 |07:17 | 06:07  |05:18  |05:06 |05:38  |06:28 |07:20 | 08:12 | 08:07 8:38
|17:02  |18:00  |19:51  |20:45  |21:33  |21:55  |[21:30  |20:30 | 19:18 | 18:11 | 16:22 6:19
2808:17 |07:19 |07:15 | 06:05 |05:16  |05:07 |05:339 |06:30 |07:21 | 07:14 | 08:09 8:38
|17:04  |18:02  |19:53  |20:47  |21:34  |21:55  |[21:28  [20:28 | 19:15  |[17:08 | 16:21 6:19
29| 08:16 | |07:13 | 06:03  |05:15  |05:07 |05:41 | 06:31  |07:23 | 07:16 | 08:10 8:38
|17:06 | | 19:54  [20:48 | 21:35 | 21:54  |21:27 | 20:226 | 19:13 | 17:07 | 16:20 6:20
30| 08:15 | |07:10  |06:001  |05:14  |05:08 |05:42 |06:33 |07:25 | 07:18 | 08:12 8:38
| 17:08 | |19:56  [20:50 | 21:37 | 21:54  |21:25  |20:223  |19:11 | 17:05 | 16:19 6:21
31]08:13 | | 07:08 | | 05:13 | | 05:44 | 06:35 | |07:19 | 8:38
|17:10 | | 19:58 | |21:38 | |21:23  |20:21 | |17:03 | 6:22
Sonnenscheinstunden | 256 | 275 | 366 | 416 | 487 | 502 | 505 | 456 | 382 | 332 | 265 241
astr.max.mdgl.Beschattung | | | | | | | | | | |
Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergegeben (Sommerzeit wie Bezugsjahr):
Tag im Monat Sonnenaufgang  (SS:MM) Zeitpunkt (SS:MM) Schattenanfang (WEA mit erstem Schatten)
Sonnenuntergang (SS:MM) Minuten mit Schatten Zeitpunkt (SS:MM) Schattenende (WEA mit letztem Schatten)
windPRO 3.0.654 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk 18.12.2018 11:43 2@5/3vgind PRO .
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Lizenzierter Anwender:

ZECH Ingenieurgesellschaft mbH
Hessenweg 38

DE-49809 Lingen (Ems)

0049 591 800 1634

Thomas Wihard / wihard@zechgmbh.de

Projekt:

LQ13955.2 Fiirstenau-Hollenstede 18

Beschreibung:
Windenergie Hollenstede 18 Planungs-
gesellschaft mbH

Schattenwurf-Untersuchung zum
Genehmigungsverfahren fiir die Errichtung

SHADOW - Kalender

Berechnung: Windenergie Hollenstede 2018-12Schattenrezeptor: IP 31b - Zur Dasslage 13/Slidost
Voraussetzungen fiir Berechnung des Schattenwurfs

Referenzjahr fiir Kalender

von 4 Windenergieanlagen in Hollenstede

2018

Berechnet:

18.12.2018 11:19/3.0.654

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

|Januar |Februar | Marz | April | Mai | Juni
1108:38 | 08:11 | 07:17 08:24 (WEA 18-4) | 07:05 07:43 (WEA 18-2) | 05:59 07:26 (WEA 18-1) | 05:12
| 16:23 | 17:12 | 18:04 71 09:35 (WEA 18-3) | 20:00 25  08:08 (WEA 18-2) | 20:52 12 07:38 (WEA 18-1) | 21:39
2 08:38 | 08:10 | 07:15 08:25 (WEA 18-4) | 07:03 07:42 (WEA 18-2) | 05:57 | 05:12
| 16:24 | 17:13 | 18:06 69  09:34 (WEA 18-3) | 20:01 26 08:08 (WEA 18-2) | 20:53 | 21:40
308:38 | 08:08 | 07:13 08:26 (WEA 18-4) | 07:01 07:42 (WEA 18-2) | 05:55 | 05:11
| 16:25 | 17:15 | 18:08 63  09:32 (WEA 18-3) | 20:03 26 08:08 (WEA 18-2) | 20:55 | 21:41
4 08:38 | 08:07 | 07:11 08:28 (WEA 18-4) | 06:58 07:41 (WEA 18-2) | 05:53 | 05:10
| 16:27 | 17:17 | 18:10 57  09:31 (WEA 18-3) | 20:05 26 08:07 (WEA 18-2) | 20:57 | 21:42
51 08:38 | 08:05 | 07:08 08:31 (WEA 18-4) | 06:56 07:42 (WEA 18-2) | 05:52 | 05:09
| 16:28 | 17:19 | 18:12 50  09:30 (WEA 18-3) | 20:07 25  08:07 (WEA 18-2) | 20:59 | 21:43
6 | 08:37 | 08:03 | 07:06 08:55 (WEA 18-3) | 06:54 07:42 (WEA 18-2) | 05:50 | 05:08
| 16:29 | 17:21 | 18:13 34 09:29 (WEA 18-3) | 20:08 24 08:06 (WEA 18-2) | 21:00 | 21:44
7| 08:37 | 08:01 09:07 (WEA 18-3) | 07:04 08:55 (WEA 18-3) | 06:52 07:42 (WEA 18-2) | 05:48 | 05:08
| 16:30 | 17:23 13 09:20 (WEA 18-3) | 18:15 31 09:26 (WEA 18-3) | 20:10 22 08:04 (WEA 18-2) | 21:02 | 21:45
8 08:37 | 08:00 09:05 (WEA 18-3) | 07:02 08:57 (WEA 18-3) | 06:49 07:31 (WEA 18-1) | 05:46 | 05:07
| 16:32 | 17:25 20 09:25 (WEA 18-3) | 18:17 27 09:24 (WEA 18-3) | 20:12 32 08:03 (WEA 18-2) | 21:04 | 21:46
9| 08:36 | 07:58 09:02 (WEA 18-3) | 06:59 09:00 (WEA 18-3) | 06:47 07:28 (WEA 18-1) | 05:44 | 05:07
| 16:33 | 17:27 25  09:27 (WEA 18-3) | 18:19 21 09:21 (WEA 18-3) | 20:14 34 08:02 (WEA 18-2) | 21:05 | 21:47
10 | 08:36 | 07:56 09:00 (WEA 18-3) | 06:57 09:03 (WEA 18-3) | 06:45 07:26 (WEA 18-1) | 05:42 | 05:06
| 16:34 | 17:29 29  09:29 (WEA 18-3) | 18:21 13 09:16 (WEA 18-3) | 20:15 33 07:59 (WEA 18-2) | 21:07 | 21:48
11 | 08:35 | 07:54 08:59 (WEA 18-3) | 06:55 | 06:42 07:23 (WEA 18-1) | 05:41 | 05:06
| 16:36 | 17:30 32 09:31 (WEA 18-3) | 18:23 | 20:17 31 07:54 (WEA 18-2) | 21:09 | 21:49
12 | 08:34 | 07:52 08:57 (WEA 18-3) | 06:52 | 06:40 07:22 (WEA 18-1) | 05:39 | 05:05
| 16:37 | 17:32 35  09:32 (WEA 18-3) | 18:24 | 20:19 29  07:51 (WEA 18-1) | 21:10 | 21:50
13 | 08:34 | 07:50 08:34 (WEA 18-4) | 06:50 | 06:38 07:21 (WEA 18-1) | 05:37 | 05:05
| 16:39 | 17:34 49 09:33 (WEA 18-3) | 18:26 | 20:21 31 07:52 (WEA 18-1) | 21:12 | 21:50
14 | 08:33 | 07:49 08:31 (WEA 18-4) | 06:48 | 06:36 07:20 (WEA 18-1) | 05:36 | 05:05
| 16:40 | 17:36 57  09:34 (WEA 18-3) | 18:28 | 20:22 32 07:52 (WEA 18-1) | 21:13 | 21:51
15 | 08:32 | 07:47 08:29 (WEA 18-4) | 06:45 | 06:33 07:20 (WEA 18-1) | 05:34 | 05:05
| 16:42 | 17:38 63  09:35 (WEA 18-3) | 18:30 | 20:24 33 07:53 (WEA 18-1) | 21:15 | 21:51
16 | 08:31 | 07:45 08:28 (WEA 18-4) | 06:43 | 06:31 07:18 (WEA 18-1) | 05:33 | 05:04
| 16:43 | 17:40 67  09:36 (WEA 18-3) | 18:31 | 20:26 34  07:52 (WEA 18-1) | 21:17 | 21:52
17 | 08:30 | 07:43 08:26 (WEA 18-4) | 06:41 | 06:29 07:18 (WEA 18-1) | 05:31 | 05:04
| 16:45 | 17:42 70  09:36 (WEA 18-3) | 18:33 | 20:28 34 07:52 (WEA 18-1) | 21:18 | 21:53
18 | 08:29 | 07:41 08:25 (WEA 18-4) | 06:38 | 06:27 07:18 (WEA 18-1) | 05:29 | 05:04
| 16:47 | 17:44 71 09:36 (WEA 18-3) | 18:35 | 20:29 34  07:52 (WEA 18-1) | 21:20 | 21:53
19 | 08:28 | 07:39 08:24 (WEA 18-4) | 06:36 | 06:24 07:17 (WEA 18-1) | 05:28 | 05:04
| 16:48 | 17:46 73 09:37 (WEA 18-3) | 18:37 | 20:31 35 07:52 (WEA 18-1) | 21:21 | 21:53
20 | 08:27 | 07:37 08:24 (WEA 18-4) | 06:34 | 06:22 07:17 (WEA 18-1) | 05:27 | 05:04
| 16:50 | 17:48 73 09:37 (WEA 18-3) | 18:39 | 20:33 35 07:52 (WEA 18-1) | 21:23 | 21:54
211 08:26 | 07:34 08:24 (WEA 18-4) | 06:31 | 06:20 07:17 (WEA 18-1) | 05:25 | 05:04
| 16:52 | 17:49 74 09:38 (WEA 18-3) | 18:40 | 20:34 35 07:52 (WEA 18-1) | 21:24 | 21:54
221 08:25 | 07:32 08:23 (WEA 18-4) | 06:29 | 06:18 07:17 (WEA 18-1) | 05:24 | 05:05
| 16:53 | 17:51 75  09:38 (WEA 18-3) | 18:42 | 20:36 34 07:51 (WEA 18-1) | 21:26 | 21:54
231 08:24 | 07:30 08:22 (WEA 18-4) | 06:27 | 06:16 07:18 (WEA 18-1) | 05:22 | 05:05
| 16:55 | 17:53 75  09:37 (WEA 18-3) | 18:44 | 20:38 33 07:51 (WEA 18-1) | 21:27 | 21:54
24108:23 | 07:28 08:22 (WEA 18-4) | 06:24 | 06:14 07:18 (WEA 18-1) | 05:21 | 05:05
| 16:57 | 17:55 75  09:37 (WEA 18-3) | 18:46 | 20:40 32 07:50 (WEA 18-1) | 21:29 | 21:55
251 08:21 | 07:26 08:23 (WEA 18-4) | 07:22 | 06:12 07:19 (WEA 18-1) | 05:20 | 05:05
| 16:59 | 17:57 74 09:37 (WEA 18-3) | 19:47 | 20:41 30 07:49 (WEA 18-1) | 21:30 | 21:55
26 | 08:20 | 07:24 08:23 (WEA 18-4) | 07:20 07:52 (WEA 18-2) | 06:09 07:19 (WEA 18-1) | 05:19 | 05:06
| 17:01 | 17:59 74 09:37 (WEA 18-3) | 19:49 11 08:03 (WEA 18-2) | 20:43 29  07:48 (WEA 18-1) | 21:31 | 21:55
271 08:19 | 07:22 08:24 (WEA 18-4) | 07:17 07:49 (WEA 18-2) | 06:07 07:20 (WEA 18-1) | 05:18 | 05:06
| 17:02 | 18:01 73 09:37 (WEA 18-3) | 19:51 16 08:05 (WEA 18-2) | 20:45 27  07:47 (WEA 18-1) | 21:33 | 21:55
28| 08:17 | 07:19 08:23 (WEA 18-4) | 07:15 07:48 (WEA 18-2) | 06:05 07:21 (WEA 18-1) | 05:16 | 05:07
| 17:04 | 18:02 72 09:35 (WEA 18-3) | 19:53 19  08:07 (WEA 18-2) | 20:47 24 07:45 (WEA 18-1) | 21:34 | 21:55
29 | 08:16 | | 07:13 07:45 (WEA 18-2) | 06:03 07:22 (WEA 18-1) | 05:15 | 05:07
| 17:06 | | 19:54 22 08:07 (WEA 18-2) | 20:48 21 07:43 (WEA 18-1) | 21:35 | 21:54
30| 08:15 | | 07:10 07:45 (WEA 18-2) | 06:01 07:24 (WEA 18-1) | 05:14 | 05:08
| 17:08 | | 19:56 23 08:08 (WEA 18-2) | 20:50 17 07:41 (WEA 18-1) | 21:37 | 21:54
31]08:13 | | 07:08 07:44 (WEA 18-2) | | 05:13 |
| 17:10 | | 19:58 25  08:09 (WEA 18-2) | | 21:38 |
Sonnenscheinstunden | 256 | 275 | 366 | 416 | 487 | 502
astr.max.mdgl.Beschattung | | 1269 | 552 | 883 | 12 |

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

Tag im Monat Sonnenaufgang  (SS:MM)

Sonnenuntergang (SS:MM)

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

(WEA mit erstem Schatten)

Minuten mit Schatten (WEA mit letztem Schatten)

18.12.2018 11:43 m6/3wmd PRO .
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Projekt:

LQ13955.2 Fiirstenau-Hollenstede 18

SHADOW - Kalender

Berechnung: Windenergie Hollenstede 2018-12Schattenrezeptor: IP 31b - Zur Dasslage 13/Slidost

Beschreibung:
Windenergie Hollenstede 18 Planungs-

gesellschaft mbH

Schattenwurf-Untersuchung zum

Genehmigungsverfahren fiir die Errichtung

von 4 Windenergieanlagen in Hollenstede

Voraussetzungen fiir Berechnung des Schattenwurfs

Referenzjahr fiir Kalender

2018

Lizenzierter Anwender:

ZECH Ingenieurgesellschaft mbH

Hessenweg 38

DE-49809 Lingen (Ems)

0049 591 800 1634

Thomas Wihard / wihard@zechgmbh.de

Berechnet:

18.12.2018 11:19/3.0.654

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

| Juli | August | September | Oktober | November | Dezember
1]05:08 | 05:45 | 06:36 07:22 (WEA 18-1) | 07:26 | 07:21 08:28 (WEA 18-3) | 08:14
| 21:54 | 21:22 | 20:19 29  07:51 (WEA 18-1) | 19:08 | 17:01 32 09:00 (WEA 18-3) | 16:19
2] 05:09 | 05:47 | 06:38 07:22 (WEA 18-1) | 07:28 | 07:23 08:30 (WEA 18-3) | 08:15
| 21:54 | 21:20 | 20:17 31  07:53 (WEA 18-2) | 19:06 | 16:59 28  08:58 (WEA 18-3) | 16:18
305:10 | 05:48 | 06:40 07:24 (WEA 18-1) | 07:30 | 07:25 08:32 (WEA 18-3) | 08:16
| 21:53 | 21:18 | 20:14 33 07:57 (WEA 18-2) | 19:04 | 16:57 24 08:56 (WEA 18-3) | 16:17
4 05:11 | 05:50 | 06:41 07:25 (WEA 18-1) | 07:31 09:45 (WEA 18-3) | 07:27 08:35 (WEA 18-3) | 08:18
| 21:53 | 21:17 | 20:12 34 07:59 (WEA 18-2) | 19:01 5 09:50 (WEA 18-3) | 16:55 19  08:54 (WEA 18-3) | 16:17
5105:11 | 05:52 | 06:43 07:28 (WEA 18-1) | 07:33 09:39 (WEA 18-3) | 07:29 08:38 (WEA 18-3) | 08:19
| 21:52 | 21:15 | 20:10 32 08:00 (WEA 18-2) | 18:59 17 09:56 (WEA 18-3) | 16:53 12 08:50 (WEA 18-3) | 16:16
6| 05:12 | 05:53 | 06:45 07:34 (WEA 18-1) | 07:35 09:34 (WEA 18-3) | 07:30 | 08:21
| 21:52 | 21:13 | 20:07 24 08:01 (WEA 18-2) | 18:57 24 09:58 (WEA 18-3) | 16:51 | 16:16
71 05:13 | 05:55 | 06:46 07:37 (WEA 18-2) | 07:37 09:32 (WEA 18-3) | 07:32 | 08:22
| 21:51 | 21:11 | 20:05 24 08:01 (WEA 18-2) | 18:54 29  10:01 (WEA 18-3) | 16:50 | 16:15
805:14 | 05:56 | 06:48 07:37 (WEA 18-2) | 07:38 09:30 (WEA 18-3) | 07:34 | 08:23
| 21:51 | 21:09 | 20:03 25  08:02 (WEA 18-2) | 18:52 33 10:03 (WEA 18-3) | 16:48 | 16:15
9| 05:15 | 05:58 | 06:50 07:36 (WEA 18-2) | 07:40 09:08 (WEA 18-4) | 07:36 | 08:24
| 21:50 | 21:08 | 20:00 25  08:01 (WEA 18-2) | 18:50 44 10:04 (WEA 18-3) | 16:46 | 16:14
10 | 05:16 | 06:00 | 06:51 07:35 (WEA 18-2) | 07:42 09:04 (WEA 18-4) | 07:38 | 08:25
| 21:49 | 21:06 | 19:58 26  08:01 (WEA 18-2) | 18:47 54  10:06 (WEA 18-3) | 16:45 | 16:14
11| 05:17 | 06:01 | 06:53 07:36 (WEA 18-2) | 07:44 09:01 (WEA 18-4) | 07:40 | 08:27
| 21:48 | 21:04 | 19:56 25  08:01 (WEA 18-2) | 18:45 60  10:06 (WEA 18-3) | 16:43 | 16:14
12 | 05:18 | 06:03 07:38 (WEA 18-1) | 06:55 07:35 (WEA 18-2) | 07:45 08:59 (WEA 18-4) | 07:41 | 08:28
| 21:48 | 21:02 5 07:43 (WEA 18-1) | 19:53 25  08:00 (WEA 18-2) | 18:43 66  10:07 (WEA 18-3) | 16:41 | 16:14
13 | 05:19 | 06:05 07:34 (WEA 18-1) | 06:56 07:35 (WEA 18-2) | 07:47 08:58 (WEA 18-4) | 07:43 | 08:29
| 21:47 | 21:00 13 07:47 (WEA 18-1) | 19:51 25  08:00 (WEA 18-2) | 18:41 69  10:07 (WEA 18-3) | 16:40 | 16:14
14 | 05:20 | 06:06 07:31 (WEA 18-1) | 06:58 07:35 (WEA 18-2) | 07:49 08:57 (WEA 18-4) | 07:45 | 08:30
| 21:46 | 20:58 18  07:49 (WEA 18-1) | 19:49 23 07:58 (WEA 18-2) | 18:38 71  10:08 (WEA 18-3) | 16:38 | 16:14
15 | 05:22 | 06:08 07:29 (WEA 18-1) | 07:00 07:36 (WEA 18-2) | 07:51 08:56 (WEA 18-4) | 07:47 | 08:31
| 21:45 | 20:56 22 07:51 (WEA 18-1) | 19:46 22 07:58 (WEA 18-2) | 18:36 73 10:09 (WEA 18-3) | 16:37 | 16:14
16 | 05:23 | 06:10 07:27 (WEA 18-1) | 07:01 07:37 (WEA 18-2) | 07:52 08:56 (WEA 18-4) | 07:49 | 08:32
| 21:44 | 20:54 25  07:52 (WEA 18-1) | 19:44 19 07:56 (WEA 18-2) | 18:34 73 10:09 (WEA 18-3) | 16:35 | 16:14
17 | 05:24 | 06:11 07:26 (WEA 18-1) | 07:03 07:37 (WEA 18-2) | 07:54 08:54 (WEA 18-4) | 07:50 | 08:32
| 21:43 | 20:52 27  07:53 (WEA 18-1) | 19:41 17 07:54 (WEA 18-2) | 18:32 74 10:08 (WEA 18-3) | 16:34 | 16:14
18 | 05:25 | 06:13 07:26 (WEA 18-1) | 07:05 07:40 (WEA 18-2) | 07:56 08:54 (WEA 18-4) | 07:52 | 08:33
| 21:42 | 20:50 29  07:55 (WEA 18-1) | 19:39 11 07:51 (WEA 18-2) | 18:29 74  10:08 (WEA 18-3) | 16:33 | 16:14
19 | 05:27 | 06:15 07:24 (WEA 18-1) | 07:06 | 07:58 08:54 (WEA 18-4) | 07:54 | 08:34
| 21:40 | 20:48 31 07:55 (WEA 18-1) | 19:37 | 18:27 74  10:08 (WEA 18-3) | 16:31 | 16:14
20 | 05:28 | 06:16 07:24 (WEA 18-1) | 07:08 | 08:00 08:54 (WEA 18-4) | 07:56 | 08:35
| 21:39 | 20:45 32 07:56 (WEA 18-1) | 19:34 | 18:25 74  10:08 (WEA 18-3) | 16:30 | 16:15
211 05:29 | 06:18 07:22 (WEA 18-1) | 07:10 | 08:01 08:54 (WEA 18-4) | 07:57 | 08:35
| 21:38 | 20:43 33 07:55 (WEA 18-1) | 19:32 | 18:23 74  10:08 (WEA 18-3) | 16:29 | 16:15
22| 05:31 | 06:20 07:22 (WEA 18-1) | 07:11 | 08:03 08:54 (WEA 18-4) | 07:59 | 08:36
| 21:37 | 20:41 34 07:56 (WEA 18-1) | 19:30 | 18:21 74 10:08 (WEA 18-3) | 16:27 | 16:15
23] 05:32 | 06:21 07:21 (WEA 18-1) | 07:13 | 08:05 08:54 (WEA 18-4) | 08:01 | 08:36
| 21:35 | 20:39 34 07:55 (WEA 18-1) | 19:27 | 18:19 74 10:08 (WEA 18-3) | 16:26 | 16:16
241 05:33 | 06:23 07:21 (WEA 18-1) | 07:15 | 08:07 08:55 (WEA 18-4) | 08:02 | 08:37
| 21:34 | 20:37 35  07:56 (WEA 18-1) | 19:25 | 18:17 72 10:07 (WEA 18-3) | 16:25 | 16:17
25| 05:35 | 06:25 07:21 (WEA 18-1) | 07:16 | 08:09 08:56 (WEA 18-4) | 08:04 | 08:37
| 21:33 | 20:35 35  07:56 (WEA 18-1) | 19:22 | 18:15 71 10:07 (WEA 18-3) | 16:24 | 16:17
26 | 05:36 | 06:26 07:20 (WEA 18-1) | 07:18 | 08:10 08:57 (WEA 18-4) | 08:06 | 08:38
| 21:31 | 20:32 35  07:55 (WEA 18-1) | 19:20 | 18:13 69  10:06 (WEA 18-3) | 16:23 | 16:18
271 05:38 | 06:28 07:21 (WEA 18-1) | 07:20 | 08:12 08:58 (WEA 18-4) | 08:07 | 08:38
| 21:30 | 20:30 34 07:55 (WEA 18-1) | 19:18 | 18:11 65  10:05 (WEA 18-3) | 16:22 | 16:19
28 | 05:39 | 06:30 07:20 (WEA 18-1) | 07:21 | 07:14 07:59 (WEA 18-4) | 08:09 | 08:38
| 21:28 | 20:28 34 07:54 (WEA 18-1) | 19:15 | 17:08 62  09:05 (WEA 18-3) | 16:21 | 16:19
29 | 05:41 | 06:31 07:21 (WEA 18-1) | 07:23 | 07:16 08:01 (WEA 18-4) | 08:10 | 08:38
| 21:27 | 20:26 33 07:54 (WEA 18-1) | 19:13 | 17:07 56  09:04 (WEA 18-3) | 16:20 | 16:20
30 | 05:42 | 06:33 07:20 (WEA 18-1) | 07:25 | 07:18 08:04 (WEA 18-4) | 08:12 | 08:38
| 21:25 | 20:23 32 07:52 (WEA 18-1) | 19:11 | 17:05 48  09:03 (WEA 18-3) | 16:19 | 16:21
31| 05:44 | 06:35 07:21 (WEA 18-1) | | 07:19 08:27 (WEA 18-3) | | 08:38
| 21:23 | 20:21 31  07:52 (WEA 18-1) | | 17:03 34 09:01 (WEA 18-3) | | 16:22
Sonnenscheinstunden | 505 | 456 | 382 | 332 | 265 | 241

astr.max.mdgl.Beschattung | | 572 | 450 | 1613 | 115 |

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

Tag im Monat Sonnenaufgang  (SS:MM)

Sonnenuntergang (SS:MM)

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

(WEA mit erstem Schatten)

Minuten mit Schatten (WEA mit letztem Schatten)
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Projekt:

LQ13955.2 Fiirstenau-Hollenstede 18

SHADOW - Kalender
Berechnung: Windenergie Hollenstede 2018-12Schattenrezeptor: IP 32 - GroBe Harr 13

Voraussetzungen fiir Berechnung des Schattenwurfs

Referenzjahr fiir Kalender

Beschreibung:

Windenergie Hollenstede 18 Planungs-

gesellschaft mbH

Schattenwurf-Untersuchung zum
Genehmigungsverfahren fiir die Errichtung
von 4 Windenergieanlagen in Hollenstede

2018

Lizenzierter Anwender:
ZECH Ingenieurgesellschaft mbH
Hessenweg 38
DE-49809 Lingen (Ems)
0049 591 800 1634
Thomas Wihard / wihard@zechgmbh.de

Berechnet:

Die dargestellten Zeiten sind die astronomisch maximal mogliche 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

1108:38
| 16:23
2 08:38
| 16:24
308:38
| 16:25
4| 08:38
| 16:27
51 08:38
| 16:28
6 | 08:37
| 16:29
7| 08:37
| 16:30
8 08:37
| 16:32
9 | 08:36
| 16:33
10 | 08:36
| 16:34
11 | 08:35
| 16:36
12 | 08:34
| 16:37
13 | 08:34
| 16:39
14 | 08:33
| 16:40
15 | 08:32
| 16:42
16 | 08:31
| 16:43
17 | 08:30
| 16:45
18 | 08:29
| 16:47
19 | 08:28
| 16:48
20 | 08:27
| 16:50
211 08:26
| 16:52
221 08:25
| 16:53
231 08:24
| 16:55
24108:23
| 16:57
251 08:21
| 16:59
26 | 08:20
| 17:01
271 08:19
| 17:02
28 | 08:17
| 17:04
29 | 08:16
| 17:06
30| 08:15
| 17:08
31]08:13
| 17:10
Sonnenscheinstunden | 256
astr.max.mdgl.Beschattung |

| Februar

8:11
7:12
8:10
7:13
8:08
7:15
8:07
7:17
8:05
7:19

HOFROFROFORO

275

| Marz

7:17
8:04
7:15
8:06
7:13
8:08
7:11
8:10
7:08
8:12
7:06
8:14
7:04
8:15
7:02
8:17
6:59
8:19
6:57
8:21

HOFEFOHOHOFHOFHOFRFORHORORO

14

18

22

24

25

26

27

164

| April

| 07:06
| 20:00
| 07:03
| 20:01
| 07:01
| 20:03
| 06:59
| 20:05
| 06:56
| 20:07
| 06:54
| 20:08
| 06:52
| 20:10
| 06:49
| 20:12
| 06:47
| 20:14
| 06:45
| 20:15
| 06:42
| 20:17
| 06:40
| 20:19
| 06:38
| 20:21
| 06:36
| 20:22
| 06:33
| 20:24
| 06:31
| 20:26
| 06:29
| 20:28
| 06:27
| 20:29
| 06:24
| 20:31
| 06:22
| 20:33
| 06:20
| 20:34
| 06:18
| 20:36
| 06:16
| 20:38
06:59 (WEA 18-4) | 06:14
07:07 (WEA 18-4) | 20:40
07:56 (WEA 18-4) | 06:12
08:10 (WEA 18-4) | 20:41
07:53 (WEA 18-4) | 06:10
08:11 (WEA 18-4) | 20:43
07:51 (WEA 18-4) | 06:07
08:13 (WEA 18-4) | 20:45
07:50 (WEA 18-4) | 06:05
08:14 (WEA 18-4) | 20:47
07:49 (WEA 18-4) | 06:03
08:14 (WEA 18-4) | 20:48
07:48 (WEA 18-4) | 06:01
08:14 (WEA 18-4) | 20:50
07:48 (WEA 18-4) |
08:15 (WEA 18-4) |

27

27

27

26

30

31

32

32

31

33

35

36

37

38

38

39

39

39

38

47

50

52

52

53

51

49

47

43

39

33

| Mai

07:47 (WEA 18-4) | 05:59
08:14 (WEA 18-4) | 20:52
07:47 (WEA 18-4) | 05:57
08:14 (WEA 18-4) | 20:53
07:47 (WEA 18-4) | 05:55
08:14 (WEA 18-4) | 20:55
07:46 (WEA 18-4) | 05:54
08:12 (WEA 18-4) | 20:57
07:42 (WEA 18-3) | 05:52
08:12 (WEA 18-4) | 20:59
07:40 (WEA 18-3) | 05:50
08:11 (WEA 18-4) | 21:00
07:37 (WEA 18-3) | 05:48
08:09 (WEA 18-4) | 21:02
07:35 (WEA 18-3) | 05:46
08:07 (WEA 18-4) | 21:04
07:34 (WEA 18-3) | 05:44
08:05 (WEA 18-3) | 21:05
07:33 (WEA 18-3) | 05:43
08:06 (WEA 18-3) | 21:07
07:31 (WEA 18-3) | 05:41
08:06 (WEA 18-3) | 21:09
07:30 (WEA 18-3) | 05:39
08:06 (WEA 18-3) | 21:10
07:30 (WEA 18-3) | 05:37
08:07 (WEA 18-3) | 21:12
07:29 (WEA 18-3) | 05:36
08:07 (WEA 18-3) | 21:13
07:29 (WEA 18-3) | 05:34
08:07 (WEA 18-3) | 21:15
07:27 (WEA 18-3) | 05:33
08:06 (WEA 18-3) | 21:17
07:27 (WEA 18-3) | 05:31
08:06 (WEA 18-3) | 21:18
07:27 (WEA 18-3) | 05:29
08:06 (WEA 18-3) | 21:20
07:27 (WEA 18-3) | 05:28
08:05 (WEA 18-3) | 21:21
06:50 (WEA 18-2) | 05:27
08:05 (WEA 18-3) | 21:23
06:47 (WEA 18-2) | 05:25
08:04 (WEA 18-3) | 21:24
06:46 (WEA 18-2) | 05:24
08:04 (WEA 18-3) | 21:26
06:45 (WEA 18-2) | 05:22
08:03 (WEA 18-3) | 21:27
06:44 (WEA 18-2) | 05:21
08:02 (WEA 18-3) | 21:29
06:44 (WEA 18-2) | 05:20
08:01 (WEA 18-3) | 21:30
06:43 (WEA 18-2) | 05:19
07:59 (WEA 18-3) | 21:31
06:43 (WEA 18-2) | 05:18
07:58 (WEA 18-3) | 21:33
06:43 (WEA 18-2) | 05:16
07:56 (WEA 18-3) | 21:34
06:43 (WEA 18-2) | 05:15
07:54 (WEA 18-3) | 21:35
06:43 (WEA 18-2) | 05:14
07:51 (WEA 18-3) | 21:37
| 05:13
| 21:38
| 487
|

18

16

13

10

14

17

20

21

22

23

24

25

25

26

25

26

25

25

25

24

23

23

21

21

20

18

17

15

591

| Juni
06:43 (WEA 18-2) | 05:12
07:01 (WEA 18-2) | 21:39
06:44 (WEA 18-2) | 05:12
07:00 (WEA 18-2) | 21:40
06:45 (WEA 18-2) | 05:11
06:58 (WEA 18-2) | 21:41
06:48 (WEA 18-2) | 05:10
06:57 (WEA 18-2) | 21:42

| 05:09

| 21:43

| 05:09

| 21:44
06:21 (WEA 18-1) | 05:08
06:31 (WEA 18-1) | 21:45
06:20 (WEA 18-1) | 05:07
06:34 (WEA 18-1) | 21:46
06:18 (WEA 18-1) | 05:07
06:35 (WEA 18-1) | 21:47
06:16 (WEA 18-1) | 05:06
06:36 (WEA 18-1) | 21:48
06:16 (WEA 18-1) | 05:06
06:37 (WEA 18-1) | 21:49
06:15 (WEA 18-1) | 05:05
06:37 (WEA 18-1) | 21:50
06:15 (WEA 18-1) | 05:05
06:38 (WEA 18-1) | 21:50
06:14 (WEA 18-1) | 05:05
06:38 (WEA 18-1) | 21:51
06:14 (WEA 18-1) | 05:05
06:39 (WEA 18-1) | 21:51
06:13 (WEA 18-1) | 05:05
06:38 (WEA 18-1) | 21:52
06:13 (WEA 18-1) | 05:04
06:39 (WEA 18-1) | 21:53
06:13 (WEA 18-1) | 05:04
06:38 (WEA 18-1) | 21:53
06:13 (WEA 18-1) | 05:04
06:39 (WEA 18-1) | 21:53
06:14 (WEA 18-1) | 05:04
06:39 (WEA 18-1) | 21:54
06:14 (WEA 18-1) | 05:05
06:39 (WEA 18-1) | 21:54
06:13 (WEA 18-1) | 05:05
06:38 (WEA 18-1) | 21:54
06:14 (WEA 18-1) | 05:05
06:38 (WEA 18-1) | 21:54
06:15 (WEA 18-1) | 05:05
06:38 (WEA 18-1) | 21:55
06:15 (WEA 18-1) | 05:05
06:38 (WEA 18-1) | 21:55
06:16 (WEA 18-1) | 05:06
06:37 (WEA 18-1) | 21:55
06:16 (WEA 18-1) | 05:06
06:37 (WEA 18-1) | 21:55
06:17 (WEA 18-1) | 05:07
06:37 (WEA 18-1) | 21:55
06:18 (WEA 18-1) | 05:07
06:36 (WEA 18-1) | 21:54
06:18 (WEA 18-1) | 05:08
06:35 (WEA 18-1) | 21:54
06:19 (WEA 18-1) |
06:34 (WEA 18-1) |

|

|

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

Tag im Monat

Sonnenaufgang

(SS:MM)

Sonnenuntergang (SS:MM)

windPRO 3.0.654 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk

18.12.2018
LQ13955.2 / Wi

Minuten mit Schatten

Zeitpunkt (SS:MM) Schattenanfang

Zeitpunkt (SS:MM) Schattenende

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

18.12.2018 11:19/3.0.654

14

11

40

06:21 (WEA 18-1)
06:35 (WEA 18-1)
06:22 (WEA 18-1)
06:33 (WEA 18-1)
06:23 (WEA 18-1)
06:32 (WEA 18-1)
06:25 (WEA 18-1)
06:31 (WEA 18-1)

18.12.2018 11:43 m8/3wmd PRO .
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Projekt:

LQ13955.2 Fiirstenau-Hollenstede 18

SHADOW - Kalender

Beschreibung:
Windenergie Hollenstede 18 Planungs-

gesellschaft mbH

Schattenwurf-Untersuchung zum
Genehmigungsverfahren fiir die Errichtung

von 4 Windenergieanlagen in Hollenstede

Lizenzierter Anwender:

ZECH Ingenieurgesellschaft mbH

Hessenweg 38

DE-49809 Lingen (Ems)

0049 591 800 1634

Thomas Wihard / wihard@zechgmbh.de

Berechnet:

18.12.2018 11:19/3.0.654

Berechnung: Windenergie Hollenstede 2018-12Schattenrezeptor: IP 32 - GroBe Harr 13
Voraussetzungen fiir Berechnung des Schattenwurfs

Referenzjahr fiir Kalender
Die dargestellten Zeiten sind die astronomisch maximal mogliche 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 | Novembeil Dezember
1] 05:08 | 05:45 06:25 (WEA 18-1) | 06:36 07:30 (WEA 18-3) | 07:26 | 07:21 | 08:14
| 21:54 | 21:22 23 06:48 (WEA 18-1) | 20:19 36 08:06 (WEA 18-3) | 19:08 | 17:01 | 16:19
2 | 05:09 | 05:47 06:25 (WEA 18-1) | 06:38 07:30 (WEA 18-3) | 07:28 | 07:23 | 08:15
| 21:54 | 21:20 22 06:47 (WEA 18-1) | 20:17 35  08:05 (WEA 18-3) | 19:06 | 16:59 | 16:18
3] 05:10 | 05:49 06:27 (WEA 18-1) | 06:40 07:31 (WEA 18-3) | 07:30 | 07:25 | 08:16
| 21:53 | 21:18 20 06:47 (WEA 18-1) | 20:14 33 08:04 (WEA 18-3) | 19:04 | 16:57 | 16:17
4| 05:11 | 05:50 06:27 (WEA 18-1) | 06:41 07:31 (WEA 18-3) | 07:32 | 07:27 | 08:18
| 21:53 | 21:17 19  06:46 (WEA 18-1) | 20:12 31  08:02 (WEA 18-3) | 19:01 | 16:55 | 16:17
5] 05:11 | 05:52 06:29 (WEA 18-1) | 06:43 07:32 (WEA 18-3) | 07:33 | 07:29 | 08:19
| 21:52 | 21:15 16  06:45 (WEA 18-1) | 20:10 32 08:04 (WEA 18-4) | 18:59 | 16:53 | 16:16
6 | 05:12 | 05:53 06:30 (WEA 18-1) | 06:45 07:34 (WEA 18-3) | 07:35 | 07:30 | 08:21
| 21:52 | 21:13 13 06:43 (WEA 18-1) | 20:07 32 08:06 (WEA 18-4) | 18:57 | 16:51 | 16:16
7] 05:13 | 05:55 06:33 (WEA 18-1) | 06:46 07:35 (WEA 18-3) | 07:37 | 07:32 | 08:22
| 21:51 | 21:11 7  06:40 (WEA 18-1) | 20:05 31 08:06 (WEA 18-4) | 18:54 | 16:50 | 16:15
8| 05:14 | 05:57 | 06:48 07:37 (WEA 18-3) | 07:38 | 07:34 | 08:23
| 21:51 | 21:09 | 20:03 30 08:07 (WEA 18-4) | 18:52 | 16:48 | 16:15
9 | 05:15 06:32 (WEA 18-1) | 05:58 06:59 (WEA 18-2) | 06:50 07:40 (WEA 18-4) | 07:40 | 07:36 | 08:24
| 21:50 4 06:36 (WEA 18-1) | 21:08 5 07:04 (WEA 18-2) | 20:00 26  08:06 (WEA 18-4) | 18:50 | 16:46 | 16:14
10 | 05:16 06:31 (WEA 18-1) | 06:00 06:55 (WEA 18-2) | 06:51 07:40 (WEA 18-4) | 07:42 | 07:38 | 08:25
| 21:49 8  06:39 (WEA 18-1) | 21:06 11 07:06 (WEA 18-2) | 19:58 27  08:07 (WEA 18-4) | 18:47 | 16:45 | 16:14
11 | 05:17 06:29 (WEA 18-1) | 06:01 06:54 (WEA 18-2) | 06:53 07:40 (WEA 18-4) | 07:44 | 07:40 | 08:27
| 21:48 11 06:40 (WEA 18-1) | 21:04 14 07:08 (WEA 18-2) | 19:56 27  08:07 (WEA 18-4) | 18:45 | 16:43 | 16:14
12| 05:18 06:28 (WEA 18-1) | 06:03 06:52 (WEA 18-2) | 06:55 07:39 (WEA 18-4) | 07:45 | 07:41 | 08:28
| 21:48 13 06:41 (WEA 18-1) | 21:02 17 07:09 (WEA 18-2) | 19:53 27  08:06 (WEA 18-4) | 18:43 | 16:41 | 16:14
13| 05:19 06:28 (WEA 18-1) | 06:05 06:52 (WEA 18-2) | 06:56 07:39 (WEA 18-4) | 07:47 | 07:43 | 08:29
| 21:47 15  06:43 (WEA 18-1) | 21:00 26  07:56 (WEA 18-3) | 19:51 27  08:06 (WEA 18-4) | 18:41 | 16:40 | 16:14
14 | 05:20 06:27 (WEA 18-1) | 06:06 06:50 (WEA 18-2) | 06:58 07:38 (WEA 18-4) | 07:49 | 07:45 | 08:30
| 21:46 16 06:43 (WEA 18-1) | 20:58 35  07:59 (WEA 18-3) | 19:49 27  08:05 (WEA 18-4) | 18:38 | 16:38 | 16:14
15 | 05:22 06:26 (WEA 18-1) | 06:08 06:50 (WEA 18-2) | 07:00 07:39 (WEA 18-4) | 07:51 | 07:47 | 08:31
| 21:45 18  06:44 (WEA 18-1) | 20:56 40  08:02 (WEA 18-3) | 19:46 25  08:04 (WEA 18-4) | 18:36 | 16:37 | 16:14
16 | 05:23 06:27 (WEA 18-1) | 06:10 06:49 (WEA 18-2) | 07:01 07:40 (WEA 18-4) | 07:52 | 07:49 | 08:32
| 21:44 19  06:46 (WEA 18-1) | 20:54 45  08:03 (WEA 18-3) | 19:44 23 08:03 (WEA 18-4) | 18:34 | 16:35 | 16:14
17 | 05:24 06:26 (WEA 18-1) | 06:11 06:49 (WEA 18-2) | 07:03 07:40 (WEA 18-4) | 07:54 | 07:50 | 08:32
| 21:43 20  06:46 (WEA 18-1) | 20:52 48  08:05 (WEA 18-3) | 19:41 21  08:01 (WEA 18-4) | 18:32 | 16:34 | 16:14
18 | 05:25 06:25 (WEA 18-1) | 06:13 06:50 (WEA 18-2) | 07:05 07:41 (WEA 18-4) | 07:56 | 07:52 | 08:33
| 21:42 22 06:47 (WEA 18-1) | 20:50 49  08:06 (WEA 18-3) | 19:39 19 08:00 (WEA 18-4) | 18:30 | 16:33 | 16:14
19 | 05:27 06:25 (WEA 18-1) | 06:15 06:49 (WEA 18-2) | 07:06 07:43 (WEA 18-4) | 07:58 | 07:54 | 08:34
| 21:40 22 06:47 (WEA 18-1) | 20:48 51  08:06 (WEA 18-3) | 19:37 15  07:58 (WEA 18-4) | 18:27 | 16:31 | 16:14
20 | 05:28 06:24 (WEA 18-1) | 06:16 06:50 (WEA 18-2) | 07:08 07:45 (WEA 18-4) | 08:00 | 07:56 | 08:35
| 21:39 23 06:47 (WEA 18-1) | 20:45 52 08:08 (WEA 18-3) | 19:34 9  07:54 (WEA 18-4) | 18:25 | 16:30 | 16:15
21| 05:29 06:25 (WEA 18-1) | 06:18 06:50 (WEA 18-2) | 07:10 | 08:01 | 07:57 | 08:35
| 21:38 24 06:49 (WEA 18-1) | 20:43 53  08:08 (WEA 18-3) | 19:32 | 18:23 | 16:29 | 16:15
22 | 05:31 06:24 (WEA 18-1) | 06:20 06:51 (WEA 18-2) | 07:11 | 08:03 | 07:59 | 08:36
| 21:37 25  06:49 (WEA 18-1) | 20:41 51  08:08 (WEA 18-3) | 19:30 | 18:21 | 16:27 | 16:16
23| 05:32 06:24 (WEA 18-1) | 06:21 06:51 (WEA 18-2) | 07:13 | 08:05 | 08:01 | 08:36
| 21:35 25  06:49 (WEA 18-1) | 20:39 51  08:08 (WEA 18-3) | 19:27 | 18:19 | 16:26 | 16:16
24| 05:33 06:24 (WEA 18-1) | 06:23 06:54 (WEA 18-2) | 07:15 | 08:07 | 08:02 | 08:37
| 21:34 26  06:50 (WEA 18-1) | 20:37 47  08:09 (WEA 18-3) | 19:25 | 18:17 | 16:25 | 16:17
25| 05:35 06:24 (WEA 18-1) | 06:25 07:31 (WEA 18-3) | 07:16 | 08:09 | 08:04 | 08:37
| 21:33 25  06:49 (WEA 18-1) | 20:35 38  08:09 (WEA 18-3) | 19:22 | 18:15 | 16:24 | 16:17
26 | 05:36 06:23 (WEA 18-1) | 06:26 07:30 (WEA 18-3) | 07:18 | 08:10 | 08:06 | 08:38
| 21:31 26  06:49 (WEA 18-1) | 20:32 39  08:09 (WEA 18-3) | 19:20 | 18:13 | 16:23 | 16:18
27 | 05:38 06:24 (WEA 18-1) | 06:28 07:30 (WEA 18-3) | 07:20 | 08:12 | 08:07 | 08:38
| 21:30 26  06:50 (WEA 18-1) | 20:30 39  08:09 (WEA 18-3) | 19:18 | 18:11 | 16:22 | 16:19
28 | 05:39 06:24 (WEA 18-1) | 06:30 07:29 (WEA 18-3) | 07:21 | 07:14 | 08:09 | 08:38
| 21:28 25  06:49 (WEA 18-1) | 20:28 39  08:08 (WEA 18-3) | 19:15 | 17:09 | 16:21 | 16:19
29 | 05:41 06:24 (WEA 18-1) | 06:31 07:30 (WEA 18-3) | 07:23 | 07:16 | 08:10 | 08:38
| 21:27 25  06:49 (WEA 18-1) | 20:26 38 08:08 (WEA 18-3) | 19:13 | 17:07 | 16:20 | 16:20
30 | 05:42 06:24 (WEA 18-1) | 06:33 07:29 (WEA 18-3) | 07:25 | 07:18 | 08:12 | 08:38
| 21:25 25  06:49 (WEA 18-1) | 20:23 38 08:07 (WEA 18-3) | 19:11 | 17:05 | 16:19 | 16:21
31 | 05:44 06:24 (WEA 18-1) | 06:35 07:29 (WEA 18-3) | | 07:19 | | 08:38
| 21:23 24  06:48 (WEA 18-1) | 20:21 37 08:06 (WEA 18-3) | | 17:03 | | 16:22
Sonnenscheinstunden | 505 | 456 | 382 | 332 | 265 | 241

astr.max.mogl.Beschattung | 467 | 983 | 533 | | |

2018
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Projekt:

LQ13955.2 Fiirstenau-Hollenstede 18

Beschreibung:
Windenergie Hollenstede 18 Planungs-
gesellschaft mbH

Schattenwurf-Untersuchung zum
Genehmigungsverfahren fiir die Errichtung
von 4 Windenergieanlagen in Hollenstede

SHADOW - Kalender

Berechnung: Windenergie Hollenstede 2018-12Schattenrezeptor: IP 33a - GroBe Haar 15/Nordost
Voraussetzungen fiir Berechnung des Schattenwurfs

Referenzjahr fiir Kalender 2018

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

|Januar |Februar |Marz | April | Mai | Juni
1]08:38 | 08:11 | 07:17 | 07:06 | 05:59 07:24 (WEA 18-4) | 05:12 06:40 (WEA 18-3)
| 16:23 | 17:12 | 18:04 | 20:00 | 20:52 10  07:34 (WEA 18-4) | 21:39 51  07:31 (WEA 18-3)
2| 08:38 | 08:10 | 07:15 | 07:03 | 05:57 | 05:12 06:40 (WEA 18-3)
| 16:24 | 17:13 | 18:06 | 20:01 | 20:53 | 21:40 51  07:31 (WEA 18-3)
3] 08:38 | 08:08 | 07:13 | 07:01 | 05:55 07:01 (WEA 18-3) | 05:11 06:40 (WEA 18-3)
| 16:25 | 17:15 | 18:08 | 20:03 | 20:55 7 07:08 (WEA 18-3) | 21:41 50 07:30 (WEA 18-3)
4] 08:38 | 08:07 | 07:11 | 06:59 | 05:54 06:57 (WEA 18-3) | 05:10 06:41 (WEA 18-3)
| 16:27 | 17:17 | 18:10 | 20:05 | 20:57 17 07:14 (WEA 18-3) | 21:42 50 07:31 (WEA 18-3)
5 08:38 | 08:05 | 07:08 | 06:56 | 05:52 06:54 (WEA 18-3) | 05:09 06:40 (WEA 18-3)
| 16:28 | 17:19 | 18:12 | 20:07 | 20:59 22 07:16 (WEA 18-3) | 21:43 51  07:31 (WEA 18-3)
6 | 08:37 | 08:03 | 07:06 | 06:54 | 05:50 06:21 (WEA 18-2) | 05:09 06:40 (WEA 18-3)
| 16:29 | 17:21 | 18:13 | 20:08 | 21:00 37 07:18 (WEA 18-3) | 21:44 50 07:30 (WEA 18-3)
7 | 08:37 | 08:01 | 07:04 | 06:52 | 05:48 06:19 (WEA 18-2) | 05:08 06:41 (WEA 18-3)
| 16:30 | 17:23 | 18:15 | 20:10 | 21:02 45  07:20 (WEA 18-3) | 21:45 50 07:31 (WEA 18-3)
8| 08:37 | 08:00 | 07:02 | 06:49 07:33 (WEA 18-4) | 05:46 06:18 (WEA 18-2) | 05:07 05:52 (WEA 18-1)
| 16:32 | 17:25 | 18:17 | 20:12 4  07:37 (WEA 18-4) | 21:04 51 07:22 (WEA 18-3) | 21:46 50 07:30 (WEA 18-3)
9| 08:36 | 07:58 | 06:59 | 06:47 07:28 (WEA 18-4) | 05:44 06:17 (WEA 18-2) | 05:07 05:50 (WEA 18-1)
| 16:33 | 17:27 | 18:19 | 20:14 14 07:42 (WEA 18-4) | 21:05 54  07:22 (WEA 18-3) | 21:47 57  07:31 (WEA 18-3)
10 | 08:36 | 07:56 | 06:57 | 06:45 07:25 (WEA 18-4) | 05:43 06:16 (WEA 18-2) | 05:06 05:49 (WEA 18-1)
| 16:34 | 17:29 | 18:21 | 20:15 20  07:45 (WEA 18-4) | 21:07 58 07:23 (WEA 18-3) | 21:48 58  07:31 (WEA 18-3)
11 | 08:35 | 07:54 | 06:55 | 06:42 07:22 (WEA 18-4) | 05:41 06:16 (WEA 18-2) | 05:06 05:48 (WEA 18-1)
| 16:36 | 17:30 | 18:23 | 20:17 23 07:45 (WEA 18-4) | 21:09 62  07:25 (WEA 18-3) | 21:49 60 07:31 (WEA 18-3)
12 | 08:34 | 07:52 | 06:52 | 06:40 07:21 (WEA 18-4) | 05:39 06:15 (WEA 18-2) | 05:05 05:47 (WEA 18-1)
| 16:37 | 17:32 | 18:24 | 20:19 26 07:47 (WEA 18-4) | 21:10 64  07:25 (WEA 18-3) | 21:49 62  07:31 (WEA 18-3)
13 | 08:34 | 07:50 | 06:50 | 06:38 07:20 (WEA 18-4) | 05:37 06:15 (WEA 18-2) | 05:05 05:47 (WEA 18-1)
| 16:39 | 17:34 | 18:26 | 20:21 28  07:48 (WEA 18-4) | 21:12 66  07:26 (WEA 18-3) | 21:50 62  07:31 (WEA 18-3)
14 ] 08:33 | 07:49 | 06:48 | 06:36 07:19 (WEA 18-4) | 05:36 06:14 (WEA 18-2) | 05:05 05:47 (WEA 18-1)
| 16:40 | 17:36 | 18:28 | 20:22 29  07:48 (WEA 18-4) | 21:13 67  07:26 (WEA 18-3) | 21:51 64  07:32 (WEA 18-3)
15 | 08:32 | 07:47 | 06:45 | 06:33 07:18 (WEA 18-4) | 05:34 06:14 (WEA 18-2) | 05:05 05:47 (WEA 18-1)
| 16:42 | 17:38 | 18:30 | 20:24 31 07:49 (WEA 18-4) | 21:15 69  07:27 (WEA 18-3) | 21:51 63  07:32 (WEA 18-3)
16 | 08:31 | 07:45 | 06:43 | 06:31 07:16 (WEA 18-4) | 05:33 06:14 (WEA 18-2) | 05:05 05:46 (WEA 18-1)
| 16:43 | 17:40 | 18:31 | 20:26 32 07:48 (WEA 18-4) | 21:17 69  07:27 (WEA 18-3) | 21:52 64  07:31 (WEA 18-3)
17 | 08:30 | 07:43 | 06:41 | 06:29 07:16 (WEA 18-4) | 05:31 06:14 (WEA 18-2) | 05:04 05:46 (WEA 18-1)
| 16:45 | 17:42 | 18:33 | 20:28 33 07:49 (WEA 18-4) | 21:18 71 07:28 (WEA 18-3) | 21:52 64 07:31 (WEA 18-3)
18 | 08:29 | 07:41 | 06:38 | 06:27 07:15 (WEA 18-4) | 05:29 06:14 (WEA 18-2) | 05:04 05:46 (WEA 18-1)
| 16:47 | 17:44 | 18:35 | 20:29 34 07:49 (WEA 18-4) | 21:20 71 07:28 (WEA 18-3) | 21:53 66  07:32 (WEA 18-3)
19 | 08:28 | 07:39 | 06:36 | 06:24 07:15 (WEA 18-4) | 05:28 06:14 (WEA 18-2) | 05:04 05:47 (WEA 18-1)
| 16:48 | 17:46 | 18:37 | 20:31 34 07:49 (WEA 18-4) | 21:21 71 07:28 (WEA 18-3) | 21:53 65  07:33 (WEA 18-3)
20 | 08:27 | 07:37 | 06:34 | 06:22 07:15 (WEA 18-4) | 05:27 06:15 (WEA 18-2) | 05:04 05:47 (WEA 18-1)
| 16:50 | 17:48 | 18:39 | 20:33 33 07:48 (WEA 18-4) | 21:23 71 07:29 (WEA 18-3) | 21:54 65 07:33 (WEA 18-3)
21| 08:26 | 07:34 | 06:31 | 06:20 07:15 (WEA 18-4) | 05:25 06:16 (WEA 18-2) | 05:05 05:47 (WEA 18-1)
| 16:52 | 17:49 | 18:40 | 20:34 33 07:48 (WEA 18-4) | 21:24 70  07:29 (WEA 18-3) | 21:54 65  07:33 (WEA 18-3)
22 | 08:25 | 07:32 | 06:29 | 06:18 07:15 (WEA 18-4) | 05:24 06:15 (WEA 18-2) | 05:05 05:47 (WEA 18-1)
| 16:53 | 17:51 | 18:42 | 20:36 33 07:48 (WEA 18-4) | 21:26 71 07:29 (WEA 18-3) | 21:54 65  07:33 (WEA 18-3)
23| 08:24 | 07:30 | 06:27 | 06:16 07:15 (WEA 18-4) | 05:22 06:16 (WEA 18-2) | 05:05 05:47 (WEA 18-1)
| 16:55 | 17:53 | 18:44 | 20:38 32 07:47 (WEA 18-4) | 21:27 69  07:29 (WEA 18-3) | 21:54 65  07:33 (WEA 18-3)
24| 08:23 | 07:28 | 06:24 | 06:14 07:16 (WEA 18-4) | 05:21 06:17 (WEA 18-2) | 05:05 05:48 (WEA 18-1)
| 16:57 | 17:55 | 18:46 | 20:40 30 07:46 (WEA 18-4) | 21:29 69  07:30 (WEA 18-3) | 21:55 65  07:34 (WEA 18-3)
25| 08:21 | 07:26 | 07:22 | 06:12 07:16 (WEA 18-4) | 05:20 06:18 (WEA 18-2) | 05:05 05:48 (WEA 18-1)
| 16:59 | 17:57 | 19:47 | 20:41 29  07:45 (WEA 18-4) | 21:30 67  07:30 (WEA 18-3) | 21:55 65  07:34 (WEA 18-3)
26 | 08:20 | 07:24 | 07:20 | 06:10 07:17 (WEA 18-4) | 05:19 06:19 (WEA 18-2) | 05:06 05:48 (WEA 18-1)
| 17:01 | 17:59 | 19:49 | 20:43 27  07:44 (WEA 18-4) | 21:31 66  07:30 (WEA 18-3) | 21:55 65  07:33 (WEA 18-3)
27 | 08:19 | 07:22 | 07:17 | 06:07 07:17 (WEA 18-4) | 05:18 06:20 (WEA 18-2) | 05:06 05:49 (WEA 18-1)
| 17:02 | 18:01 | 19:51 | 20:45 26  07:43 (WEA 18-4) | 21:33 64  07:30 (WEA 18-3) | 21:55 64  07:34 (WEA 18-3)
28 | 08:17 | 07:19 | 07:15 | 06:05 07:18 (WEA 18-4) | 05:16 06:21 (WEA 18-2) | 05:07 05:49 (WEA 18-1)
| 17:04 | 18:03 | 19:53 | 20:47 24 07:42 (WEA 18-4) | 21:34 62  07:30 (WEA 18-3) | 21:54 64  07:34 (WEA 18-3)
29 | 08:16 | | 07:13 | 06:03 07:20 (WEA 18-4) | 05:15 06:23 (WEA 18-2) | 05:07 05:50 (WEA 18-1)
| 17:06 | | 19:54 | 20:48 20  07:40 (WEA 18-4) | 21:35 58  07:30 (WEA 18-3) | 21:54 64  07:35 (WEA 18-3)
30| 08:14 | | 07:10 | 06:01 07:21 (WEA 18-4) | 05:14 06:39 (WEA 18-3) | 05:08 05:50 (WEA 18-1)
| 17:08 | | 19:56 | 20:50 17 07:38 (WEA 18-4) | 21:37 51  07:30 (WEA 18-3) | 21:54 63  07:35 (WEA 18-3)
31 08:13 | | 07:08 | | 05:13 06:39 (WEA 18-3) |
| 17:10 | | 19:58 | | 21:38 51  07:30 (WEA 18-3) |
Sonnenscheinstunden | 256 | 275 | 366 | 416 | 487 | 502
astr.max.mogl.Beschattung | | | | 612 | 1680 | 1798
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Minuten mit Schatten (WEA mit letztem Schatten)
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Projekt:

LQ13955.2 Fiirstenau-Hollenstede 18

SHADOW - Kalender

Berechnung: Windenergie Hollenstede 2018-12Schattenrezeptor: IP 33a - GroBe Haar 15/Nordost
Voraussetzungen fiir Berechnung des Schattenwurfs

Referenzjahr fiir Kalender
Die dargestellten Zeiten sind die astronomisch maximal mogliche 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 | Novembeil Dezember
1] 05:08 05:51 (WEA 18-1) | 05:45 06:25 (WEA 18-2) | 06:36 07:21 (WEA 18-4) | 07:26 | 07:21 | 08:13
| 21:54 62  07:35 (WEA 18-3) | 21:22 65 07:36 (WEA 18-3) | 20:19 25  07:46 (WEA 18-4) | 19:08 | 17:01 | 16:19
2 | 05:09 05:52 (WEA 18-1) | 05:47 06:25 (WEA 18-2) | 06:38 07:21 (WEA 18-4) | 07:28 | 07:23 | 08:15
| 21:54 61  07:36 (WEA 18-3) | 21:20 63  07:35 (WEA 18-3) | 20:17 23 07:44 (WEA 18-4) | 19:06 | 16:59 | 16:18
3] 05:10 05:53 (WEA 18-1) | 05:49 06:26 (WEA 18-2) | 06:40 07:23 (WEA 18-4) | 07:30 | 07:25 | 08:16
| 21:53 60 07:36 (WEA 18-3) | 21:18 61  07:35 (WEA 18-3) | 20:14 19  07:42 (WEA 18-4) | 19:04 | 16:57 | 16:17
4| 05:11 05:54 (WEA 18-1) | 05:50 06:26 (WEA 18-2) | 06:41 07:25 (WEA 18-4) | 07:31 | 07:27 | 08:18
| 21:53 57  07:36 (WEA 18-3) | 21:17 57  07:33 (WEA 18-3) | 20:12 14 07:39 (WEA 18-4) | 19:01 | 16:55 | 16:17
5] 05:11 05:56 (WEA 18-1) | 05:52 06:28 (WEA 18-2) | 06:43 07:30 (WEA 18-4) | 07:33 | 07:29 | 08:19
| 21:52 55 07:37 (WEA 18-3) | 21:15 52 07:32 (WEA 18-3) | 20:10 4 07:34 (WEA 18-4) | 18:59 | 16:53 | 16:16
6 | 05:12 06:47 (WEA 18-3) | 05:53 06:28 (WEA 18-2) | 06:45 | 07:35 | 07:30 | 08:21
| 21:52 50 07:37 (WEA 18-3) | 21:13 48  07:30 (WEA 18-3) | 20:07 | 18:57 | 16:51 | 16:16
7] 05:13 06:47 (WEA 18-3) | 05:55 06:30 (WEA 18-2) | 06:46 | 07:37 | 07:32 | 08:22
| 21:51 50 07:37 (WEA 18-3) | 21:11 42 07:29 (WEA 18-3) | 20:05 | 18:54 | 16:50 | 16:15
8| 05:14 06:47 (WEA 18-3) | 05:57 06:32 (WEA 18-2) | 06:48 | 07:38 | 07:34 | 08:23
| 21:51 50 07:37 (WEA 18-3) | 21:09 34  (07:27 (WEA 18-3) | 20:03 | 18:52 | 16:48 | 16:15
9 | 05:15 06:47 (WEA 18-3) | 05:58 07:04 (WEA 18-3) | 06:50 | 07:40 | 07:36 | 08:24
| 21:50 50 07:37 (WEA 18-3) | 21:08 21 07:25 (WEA 18-3) | 20:00 | 18:50 | 16:46 | 16:14
10 | 05:16 06:47 (WEA 18-3) | 06:00 07:07 (WEA 18-3) | 06:51 | 07:42 | 07:38 | 08:25
| 21:49 51  07:38 (WEA 18-3) | 21:06 14 07:21 (WEA 18-3) | 19:58 | 18:47 | 16:45 | 16:14
11 | 05:17 06:47 (WEA 18-3) | 06:01 | 06:53 | 07:44 | 07:40 | 08:27
| 21:48 51 07:38 (WEA 18-3) | 21:04 | 19:56 | 18:45 | 16:43 | 16:14
12| 05:18 06:47 (WEA 18-3) | 06:03 07:36 (WEA 18-4) | 06:55 | 07:45 | 07:41 | 08:28
| 21:48 51  07:38 (WEA 18-3) | 21:02 2 07:38 (WEA 18-4) | 19:53 | 18:43 | 16:41 | 16:14
13| 05:19 06:47 (WEA 18-3) | 06:05 07:31 (WEA 18-4) | 06:56 | 07:47 | 07:43 | 08:29
| 21:47 51  07:38 (WEA 18-3) | 21:00 13 07:44 (WEA 18-4) | 19:51 | 18:41 | 16:40 | 16:14
14 | 05:20 06:47 (WEA 18-3) | 06:06 07:28 (WEA 18-4) | 06:58 | 07:49 | 07:45 | 08:30
| 21:46 51  07:38 (WEA 18-3) | 20:58 18  07:46 (WEA 18-4) | 19:49 | 18:38 | 16:38 | 16:14
15 | 05:22 06:33 (WEA 18-2) | 06:08 07:27 (WEA 18-4) | 07:00 | 07:51 | 07:47 | 08:31
| 21:45 56  07:39 (WEA 18-3) | 20:56 21 07:48 (WEA 18-4) | 19:46 | 18:36 | 16:37 | 16:14
16 | 05:23 06:31 (WEA 18-2) | 06:10 07:25 (WEA 18-4) | 07:01 | 07:52 | 07:49 | 08:32
| 21:44 61  07:40 (WEA 18-3) | 20:54 23 07:48 (WEA 18-4) | 19:44 | 18:34 | 16:35 | 16:14
17 | 05:24 06:30 (WEA 18-2) | 06:11 07:24 (WEA 18-4) | 07:03 | 07:54 | 07:50 | 08:32
| 21:43 64  07:40 (WEA 18-3) | 20:52 26 07:50 (WEA 18-4) | 19:41 | 18:32 | 16:34 | 16:14
18 | 05:25 06:29 (WEA 18-2) | 06:13 07:23 (WEA 18-4) | 07:05 | 07:56 | 07:52 | 08:33
| 21:42 65  07:39 (WEA 18-3) | 20:50 28  07:51 (WEA 18-4) | 19:39 | 18:30 | 16:33 | 16:14
19 | 05:27 06:28 (WEA 18-2) | 06:15 07:22 (WEA 18-4) | 07:06 | 07:58 | 07:54 | 08:34
| 21:40 67  07:39 (WEA 18-3) | 20:47 29  07:51 (WEA 18-4) | 19:37 | 18:27 | 16:31 | 16:14
20 | 05:28 06:27 (WEA 18-2) | 06:16 07:21 (WEA 18-4) | 07:08 | 08:00 | 07:56 | 08:35
| 21:39 68  07:39 (WEA 18-3) | 20:45 31  07:52 (WEA 18-4) | 19:34 | 18:25 | 16:30 | 16:15
21| 05:29 06:27 (WEA 18-2) | 06:18 07:20 (WEA 18-4) | 07:10 | 08:01 | 07:57 | 08:35
| 21:38 70  07:40 (WEA 18-3) | 20:43 32 07:52 (WEA 18-4) | 19:32 | 18:23 | 16:29 | 16:15
22 | 05:31 06:26 (WEA 18-2) | 06:20 07:20 (WEA 18-4) | 07:11 | 08:03 | 07:59 | 08:36
| 21:37 71 07:40 (WEA 18-3) | 20:41 32 07:52 (WEA 18-4) | 19:30 | 18:21 | 16:27 | 16:16
23| 05:32 06:26 (WEA 18-2) | 06:21 07:19 (WEA 18-4) | 07:13 | 08:05 | 08:01 | 08:36
| 21:35 70  07:39 (WEA 18-3) | 20:39 33 07:52 (WEA 18-4) | 19:27 | 18:19 | 16:26 | 16:16
24| 05:33 06:26 (WEA 18-2) | 06:23 07:19 (WEA 18-4) | 07:15 | 08:07 | 08:02 | 08:37
| 21:34 72 07:40 (WEA 18-3) | 20:37 33 07:52 (WEA 18-4) | 19:25 | 18:17 | 16:25 | 16:17
25| 05:35 06:25 (WEA 18-2) | 06:25 07:19 (WEA 18-4) | 07:16 | 08:09 | 08:04 | 08:37
| 21:33 72 07:39 (WEA 18-3) | 20:35 33 07:52 (WEA 18-4) | 19:22 | 18:15 | 16:24 | 16:17
26 | 05:36 06:25 (WEA 18-2) | 06:26 07:18 (WEA 18-4) | 07:18 | 08:10 | 08:06 | 08:38
| 21:31 72 07:39 (WEA 18-3) | 20:32 33 07:51 (WEA 18-4) | 19:20 | 18:13 | 16:23 | 16:18
27 | 05:38 06:25 (WEA 18-2) | 06:28 07:19 (WEA 18-4) | 07:20 | 08:12 | 08:07 | 08:38
| 21:30 71 07:39 (WEA 18-3) | 20:30 32 07:51 (WEA 18-4) | 19:18 | 18:11 | 16:22 | 16:19
28 | 05:39 06:25 (WEA 18-2) | 06:30 07:18 (WEA 18-4) | 07:21 | 07:14 | 08:09 | 08:38
| 21:28 70  07:38 (WEA 18-3) | 20:28 32 07:50 (WEA 18-4) | 19:15 | 17:09 | 16:21 | 16:19
29 | 05:41 06:24 (WEA 18-2) | 06:31 07:19 (WEA 18-4) | 07:23 | 07:16 | 08:10 | 08:38
| 21:27 70  07:37 (WEA 18-3) | 20:26 31  07:50 (WEA 18-4) | 19:13 | 17:07 | 16:20 | 16:20
30 | 05:42 06:25 (WEA 18-2) | 06:33 07:19 (WEA 18-4) | 07:25 | 07:18 | 08:12 | 08:38
| 21:25 68  07:37 (WEA 18-3) | 20:23 29 07:48 (WEA 18-4) | 19:11 | 17:05 | 16:19 | 16:21
31 | 05:44 06:25 (WEA 18-2) | 06:35 07:20 (WEA 18-4) | | 07:19 | | 08:38
| 21:23 67 07:36 (WEA 18-3) | 20:21 27  07:47 (WEA 18-4) | | 17:03 | | 16:22
Sonnenscheinstunden | 505 | 456 | 382 | 332 | 265 | 241

astr.max.mogl.Beschattung | 1904 | 995 | 85 | | |

Beschreibung:
Windenergie Hollenstede 18 Planungs-

gesellschaft mbH

Schattenwurf-Untersuchung zum

Genehmigungsverfahren fiir die Errichtung
von 4 Windenergieanlagen in Hollenstede

2018

Lizenzierter Anwender:

ZECH Ingenieurgesellschaft mbH
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Projekt: Beschreibung: Lizenzierter Anwender:

LQ13955.2 Fiirstenau-Hollenstede 18  Windenergie Hollenstede 18 Planungs- ZECH Ingenieurgesellschaft mbH
gesellschaft mbH Hessenweg 38
DE-49809 Lingen (Ems)
Schattenwurf-Untersuchung zum 0049 591 800 1634
Genehmigungsverfahren fiir die Errichtung Thomas Wihard / wihard@zechgmbh.de

Berechnet:

von 4 Windenergieanlagen in Hollenstede 18.12.2018 11:19/3.0.654

SHADOW - Kalender

Berechnung: Windenergie Hollenstede 2018-12Schattenrezeptor: IP 33b - GroBe Haar 15A/Siidost
Voraussetzungen fiir Berechnung des Schattenwurfs

Referenzjahr fiir Kalender 2018

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

|Januar |Februar |Marz | April | Mai | Juni
1]08:38 | 08:11 | 07:17 | 07:06 | 05:59 07:21 (WEA 18-4) | 05:12 06:38 (WEA 18-3)
|16:23  |17:12 | 18:04 | 20:00 | 20:52 14 07:35 (WEA 18-4) | 21:39 52 07:30 (WEA 18-3)
200838 |08:10 |07:15 | 07:03 | 05:57 07:25 (WEA 18-4) | 05:12 06:38 (WEA 18-3)
|16:24 | 17:13 | 18:06 | 20:01 | 20:53 6  07:31 (WEA 18-4) | 21:40 51 07:29 (WEA 18-3)
30838 |08:08 |07:13 | 07:01 | 05:55 | 05:11 06:38 (WEA 18-3)
|16:25 | 17:15 | 18:08 | 20:03 | 20:55 | 21:41 51  07:29 (WEA 18-3)
4]08:38 |08:07 |07:11 | 06:59 | 05:54 06:59 (WEA 18-3) | 05:10 06:39 (WEA 18-3)
|16:27 | 17:17 | 18:10 | 20:05 | 20:57 10  07:09 (WEA 18-3) | 21:42 51  07:30 (WEA 18-3)
5/08:38 | 08:05 |07:08 | 06:56 | 05:52 06:55 (WEA 18-3) | 05:09 06:39 (WEA 18-3)
|16:28 | 17:19 | 18:12 | 20:07 | 20:59 18 07:13 (WEA 18-3) | 21:43 51  07:30 (WEA 18-3)
6]08:37 |08:03 | 07:06 | 06:54 | 05:50 06:22 (WEA 18-2) | 05:09 06:39 (WEA 18-3)
|16:29  |17:21 | 18:13 | 20:08 | 21:00 31 07:15 (WEA 18-3) | 21:44 50  07:29 (WEA 18-3)
710837 ]08:01 |07:04 | 06:52 | 05:48 06:19 (WEA 18-2) | 05:08 06:39 (WEA 18-3)
|16:30  |17:23 | 18:15 | 20:10 |21:02 41  07:17 (WEA 18-3) | 21:45 51 07:30 (WEA 18-3)
8]08:37 | 08:00 |07:02 | 06:49 | 05:46 06:18 (WEA 18-2) | 05:07 06:39 (WEA 18-3)
|16:32  |17:25 | 18:17 | 20:12 | 21:04 47  07:19 (WEA 18-3) | 21:46 50  07:29 (WEA 18-3)
9]08:36 |07:58 | 06:59 | 06:47 07:29 (WEA 18-4) | 05:44 06:17 (WEA 18-2) | 05:07 06:40 (WEA 18-3)
|16:33 | 17:27 | 18:19  |20:14 10 07:39 (WEA 18-4) | 21:05 51  07:20 (WEA 18-3) | 21:47 50  07:30 (WEA 18-3)
10]08:36 | 07:56 | 06:57 | 06:45 07:25 (WEA 18-4) | 05:43 06:15 (WEA 18-2) | 05:06 05:50 (WEA 18-1)
|16:34 | 17:29 | 18:21  |20:15 18  07:43 (WEA 18-4) | 21:07 56  07:21 (WEA 18-3) | 21:48 56  07:30 (WEA 18-3)
11]08:35 | 07:54 | 06:55 | 06:42 07:22 (WEA 18-4) | 05:41 06:15 (WEA 18-2) | 05:06 05:48 (WEA 18-1)
|16:36 | 17:30 | 18:23 | 20:17 22 07:44 (WEA 18-4) | 21:09 59  07:22 (WEA 18-3) | 21:49 59  07:30 (WEA 18-3)
1208:34 | 07:52 | 06:52 | 06:40 07:21 (WEA 18-4) | 05:39 06:14 (WEA 18-2) | 05:05 05:48 (WEA 18-1)
116:37 | 17:32 | 18:24 | 20:19 24  07:45 (WEA 18-4) | 21:10 62  07:23 (WEA 18-3) | 21:49 59  07:30 (WEA 18-3)
13]08:34 | 07:50 | 06:50 | 06:38 07:19 (WEA 18-4) | 05:37 06:14 (WEA 18-2) | 05:05 05:47 (WEA 18-1)
116:39 | 17:3¢ | 18:26 | 20:21 27  07:46 (WEA 18-4) | 21:12 65  07:24 (WEA 18-3) | 21:50 61  07:30 (WEA 18-3)
14108:33 | 07:49 | 06:48 | 06:36 07:18 (WEA 18-4) | 05:36 06:14 (WEA 18-2) | 05:05 05:47 (WEA 18-1)
|16:40 | 17:36 | 18:28  |20:222 29  07:47 (WEA 18-4) | 21:13 66  07:24 (WEA 18-3) | 21:51 63  07:31 (WEA 18-3)
15]08:32 | 07:47 | 06:45 | 06:33 07:17 (WEA 18-4) | 05:34 06:14 (WEA 18-2) | 05:05 05:47 (WEA 18-1)
|16:42 | 17:38 | 18:30  |20:224 31  07:48 (WEA 18-4) | 21:15 67  07:25 (WEA 18-3) | 21:51 63  07:31 (WEA 18-3)
16 08:31 | 07:45 | 06:43 | 06:31 07:16 (WEA 18-4) | 05:33 06:13 (WEA 18-2) | 05:05 05:46 (WEA 18-1)
|16:43 | 17:40 | 18:31  |20:26 31  07:47 (WEA 18-4) | 21:17 69  07:25 (WEA 18-3) | 21:52 63  07:30 (WEA 18-3)
17108:30 | 07:43 | 06:41 | 06:29 07:15 (WEA 18-4) | 05:31 06:14 (WEA 18-2) | 05:04 05:46 (WEA 18-1)
|16:45 | 17:42 | 18:33 | 20:28 33  07:48 (WEA 18-4) | 21:18 69  07:26 (WEA 18-3) | 21:52 64  07:30 (WEA 18-3)
1808:29 | 07:41 | 06:38 | 06:27 07:15 (WEA 18-4) | 05:29 06:13 (WEA 18-2) | 05:04 05:46 (WEA 18-1)
| 16:47 | 17:44 | 18:35  |20:29 33  07:48 (WEA 18-4) | 21:20 70  07:26 (WEA 18-3) | 21:53 64  07:31 (WEA 18-3)
19108:28 | 07:39 | 06:36 | 06:24 07:14 (WEA 18-4) | 05:28 06:14 (WEA 18-2) | 05:04 05:47 (WEA 18-1)
|16:48 | 17:46 | 18:37  |20:31 34 07:48 (WEA 18-4) | 21:21 72 07:27 (WEA 18-3) | 21:53 65  07:32 (WEA 18-3)
20108:27 | 07:37 | 06:34 | 06:22 07:14 (WEA 18-4) | 05:27 06:14 (WEA 18-2) | 05:04 05:47 (WEA 18-1)
|16:50 | 17:48 | 18:39  |20:33 34 07:48 (WEA 18-4) | 21:23 72 07:27 (WEA 18-3) | 21:54 65  07:32 (WEA 18-3)
21]08:26 | 07:3¢ | 06:31 | 06:20 07:14 (WEA 18-4) | 05:25 06:15 (WEA 18-2) | 05:05 05:47 (WEA 18-1)
|16:52 | 17:49 | 18:40  |20:34 33  07:47 (WEA 18-4) | 21:24 72 07:28 (WEA 18-3) | 21:54 65  07:32 (WEA 18-3)
22108:25 | 07:32 | 06:29 | 06:18 07:14 (WEA 18-4) | 05:24 06:15 (WEA 18-2) | 05:05 05:47 (WEA 18-1)
|16:53 | 17:51 | 18:42  |20:36 33  07:47 (WEA 18-4) | 21:26 69 07:27 (WEA 18-3) | 21:54 65  07:32 (WEA 18-3)
23]108:24 | 07:30 | 06:27 | 06:16 07:14 (WEA 18-4) | 05:22 06:15 (WEA 18-2) | 05:05 05:47 (WEA 18-1)
| 16:55 | 17:53 | 18:44 | 20:38 32  07:46 (WEA 18-4) | 21:27 70  07:28 (WEA 18-3) | 21:54 65  07:32 (WEA 18-3)
24108:23 | 07:28 | 06:24 | 06:14 07:15 (WEA 18-4) | 05:21 06:16 (WEA 18-2) | 05:05 05:48 (WEA 18-1)
|16:57 | 17:55 | 18:46  |20:40 31  07:46 (WEA 18-4) | 21:29 69  07:28 (WEA 18-3) | 21:55 65  07:33 (WEA 18-3)
2510821 | 07:26 | 07:22 | 06:12 07:15 (WEA 18-4) | 05:20 06:17 (WEA 18-2) | 05:05 05:48 (WEA 18-1)
|16:59 | 17:57 | 19:47 | 20:41 30 07:45 (WEA 18-4) | 21:30 67  07:28 (WEA 18-3) | 21:55 64 07:33 (WEA 18-3)
26108:20 | 07:24 | 07:20 | 06:10 07:15 (WEA 18-4) | 05:19 06:18 (WEA 18-2) | 05:06 05:48 (WEA 18-1)
|17:01  |17:59 | 19:49 | 20:43 29  07:44 (WEA 18-4) | 21:31 67  07:29 (WEA 18-3) | 21:55 63  07:32 (WEA 18-3)
27108:19 | 07:22 | 07:17 | 06:07 07:16 (WEA 18-4) | 05:18 06:19 (WEA 18-2) | 05:06 05:49 (WEA 18-1)
|17:02 | 18:01  |19:51  |20:45 27 07:43 (WEA 18-4) | 21:33 65  07:29 (WEA 18-3) | 21:55 64  07:33 (WEA 18-3)
28108:17 | 07:19 | 07:15 | 06:05 07:17 (WEA 18-4) | 05:16 06:20 (WEA 18-2) | 05:07 05:49 (WEA 18-1)
|17:04 | 18:03  |19:53  |20:47 24 07:41 (WEA 18-4) | 21:34 63 07:29 (WEA 18-3) | 21:54 63  07:33 (WEA 18-3)
29108:16 | | 07:13 | 06:03 07:18 (WEA 18-4) | 05:15 06:21 (WEA 18-2) | 05:07 05:50 (WEA 18-1)
|17:06 | | 19:54 | 20:48 22 07:40 (WEA 18-4) | 21:35 60  07:29 (WEA 18-3) | 21:54 62  07:34 (WEA 18-3)
30 08:14 | | 07:10 | 06:01 07:19 (WEA 18-4) | 05:14 06:23 (WEA 18-2) | 05:08 05:50 (WEA 18-1)
|17:08 | |19:56 | 20:50 19  07:38 (WEA 18-4) | 21:37 56  07:29 (WEA 18-3) | 21:54 62  07:34 (WEA 18-3)
3110813 | | 07:08 | | 05:13 06:38 (WEA 18-3) |
|17:10 | | 19:58 | | 21:38 51 07:29 (WEA 18-3) |
Sonnenscheinstunden | 256 | 275 | 366 | 416 | 487 | 502
astr.max.mogl.Beschattung | | | | 606 | 1654 | 1777
Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergegeben (Sommerzeit wie Bezugsjahr):
Tag im Monat Sonnenaufgang  (SS:MM) Zeitpunkt (SS:MM) Schattenanfang (WEA mit erstem Schatten)
Sonnenuntergang (SS:MM) Minuten mit Schatten Zeitpunkt (SS:MM) Schattenende (WEA mit letztem Schatten)
windPRO 3.0.654 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk 18.12.2018 11:43 292/3 V3| ndPRO .
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Projekt:

LQ13955.2 Fiirstenau-Hollenstede 18

SHADOW - Kalender

Berechnung: Windenergie Hollenstede 2018-12Schattenrezeptor: IP 33b - GroBe Haar 15A/Siidost
Voraussetzungen fiir Berechnung des Schattenwurfs

Referenzjahr fiir Kalender
Die dargestellten Zeiten sind die astronomisch maximal mogliche 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 | Novembeil Dezember
1] 05:08 05:52 (WEA 18-1) | 05:45 06:25 (WEA 18-2) | 06:36 07:20 (WEA 18-4) | 07:26 | 07:21 | 08:13
| 21:54 59  07:34 (WEA 18-3) | 21:22 63  07:34 (WEA 18-3) | 20:19 25  07:45 (WEA 18-4) | 19:08 | 17:01 | 16:19
2 | 05:09 05:53 (WEA 18-1) | 05:47 06:25 (WEA 18-2) | 06:38 07:21 (WEA 18-4) | 07:28 | 07:23 | 08:15
| 21:54 59  07:35 (WEA 18-3) | 21:20 61  07:33 (WEA 18-3) | 20:17 21  07:42 (WEA 18-4) | 19:06 | 16:59 | 16:18
3] 05:10 05:53 (WEA 18-1) | 05:49 06:26 (WEA 18-2) | 06:40 07:23 (WEA 18-4) | 07:30 | 07:25 | 08:16
| 21:53 57  07:34 (WEA 18-3) | 21:18 57 07:32 (WEA 18-3) | 20:14 17 07:40 (WEA 18-4) | 19:04 | 16:57 | 16:17
4| 05:11 05:56 (WEA 18-1) | 05:50 06:26 (WEA 18-2) | 06:41 07:26 (WEA 18-4) | 07:31 | 07:27 | 08:18
| 21:53 53  07:35 (WEA 18-3) | 21:17 55 07:31 (WEA 18-3) | 20:12 10  07:36 (WEA 18-4) | 19:01 | 16:55 | 16:17
5] 05:11 06:45 (WEA 18-3) | 05:52 06:27 (WEA 18-2) | 06:43 | 07:33 | 07:29 | 08:19
| 21:52 51  07:36 (WEA 18-3) | 21:15 50 07:30 (WEA 18-3) | 20:10 | 18:59 | 16:53 | 16:16
6 | 05:12 06:46 (WEA 18-3) | 05:53 06:28 (WEA 18-2) | 06:45 | 07:35 | 07:30 | 08:21
| 21:52 50 07:36 (WEA 18-3) | 21:13 45  07:28 (WEA 18-3) | 20:07 | 18:57 | 16:51 | 16:16
7] 05:13 06:45 (WEA 18-3) | 05:55 06:30 (WEA 18-2) | 06:46 | 07:37 | 07:32 | 08:22
| 21:51 50 07:35 (WEA 18-3) | 21:11 37  07:26 (WEA 18-3) | 20:05 | 18:54 | 16:50 | 16:15
8| 05:14 06:45 (WEA 18-3) | 05:57 06:33 (WEA 18-2) | 06:48 | 07:38 | 07:34 | 08:23
| 21:51 51  07:36 (WEA 18-3) | 21:09 26  07:24 (WEA 18-3) | 20:03 | 18:52 | 16:48 | 16:15
9 | 05:15 06:45 (WEA 18-3) | 05:58 07:05 (WEA 18-3) | 06:50 | 07:40 | 07:36 | 08:24
| 21:50 51  07:36 (WEA 18-3) | 21:08 16 07:21 (WEA 18-3) | 20:00 | 18:50 | 16:46 | 16:14
10 | 05:16 06:46 (WEA 18-3) | 06:00 07:11 (WEA 18-3) | 06:51 | 07:42 | 07:38 | 08:25
| 21:49 50 07:36 (WEA 18-3) | 21:06 2 07:13 (WEA 18-3) | 19:58 | 18:47 | 16:45 | 16:14
11 | 05:17 06:46 (WEA 18-3) | 06:01 | 06:53 | 07:44 | 07:40 | 08:27
| 21:48 51 07:37 (WEA 18-3) | 21:04 | 19:56 | 18:45 | 16:43 | 16:14
12| 05:18 06:46 (WEA 18-3) | 06:03 07:31 (WEA 18-4) | 06:55 | 07:45 | 07:41 | 08:28
| 21:48 51  07:37 (WEA 18-3) | 21:02 10  07:41 (WEA 18-4) | 19:53 | 18:43 | 16:41 | 16:14
13 | 05:19 06:46 (WEA 18-3) | 06:05 07:29 (WEA 18-4) | 06:56 | 07:47 | 07:43 | 08:29
| 21:47 51  07:37 (WEA 18-3) | 21:00 16 07:45 (WEA 18-4) | 19:51 | 18:41 | 16:40 | 16:14
14 | 05:20 06:33 (WEA 18-2) | 06:06 07:26 (WEA 18-4) | 06:58 | 07:49 | 07:45 | 08:30
| 21:46 53  07:37 (WEA 18-3) | 20:58 20 07:46 (WEA 18-4) | 19:49 | 18:38 | 16:38 | 16:14
15 | 05:22 06:30 (WEA 18-2) | 06:08 07:25 (WEA 18-4) | 07:00 | 07:51 | 07:47 | 08:31
| 21:45 59  07:37 (WEA 18-3) | 20:56 23 07:48 (WEA 18-4) | 19:46 | 18:36 | 16:37 | 16:14
16 | 05:23 06:30 (WEA 18-2) | 06:10 07:23 (WEA 18-4) | 07:01 | 07:52 | 07:49 | 08:32
| 21:44 62  07:38 (WEA 18-3) | 20:54 25 07:48 (WEA 18-4) | 19:44 | 18:34 | 16:35 | 16:14
17 | 05:24 06:29 (WEA 18-2) | 06:11 07:22 (WEA 18-4) | 07:03 | 07:54 | 07:50 | 08:32
| 21:43 64  07:38 (WEA 18-3) | 20:52 28  07:50 (WEA 18-4) | 19:41 | 18:32 | 16:34 | 16:14
18 | 05:25 06:28 (WEA 18-2) | 06:13 07:22 (WEA 18-4) | 07:05 | 07:56 | 07:52 | 08:33
| 21:42 66  07:38 (WEA 18-3) | 20:50 29  07:51 (WEA 18-4) | 19:39 | 18:30 | 16:33 | 16:14
19 | 05:27 06:27 (WEA 18-2) | 06:15 07:20 (WEA 18-4) | 07:06 | 07:58 | 07:54 | 08:34
| 21:40 67  07:38 (WEA 18-3) | 20:47 31  07:51 (WEA 18-4) | 19:37 | 18:27 | 16:31 | 16:14
20 | 05:28 06:26 (WEA 18-2) | 06:16 07:20 (WEA 18-4) | 07:08 | 08:00 | 07:56 | 08:35
| 21:39 69  07:38 (WEA 18-3) | 20:45 31  07:51 (WEA 18-4) | 19:34 | 18:25 | 16:30 | 16:15
21| 05:29 06:26 (WEA 18-2) | 06:18 07:19 (WEA 18-4) | 07:10 | 08:01 | 07:57 | 08:35
| 21:38 69  07:38 (WEA 18-3) | 20:43 32 07:51 (WEA 18-4) | 19:32 | 18:23 | 16:29 | 16:15
22 | 05:31 06:25 (WEA 18-2) | 06:20 07:19 (WEA 18-4) | 07:11 | 08:03 | 07:59 | 08:36
| 21:37 71 07:38 (WEA 18-3) | 20:41 33 07:52 (WEA 18-4) | 19:30 | 18:21 | 16:27 | 16:16
23| 05:32 06:25 (WEA 18-2) | 06:21 07:18 (WEA 18-4) | 07:13 | 08:05 | 08:01 | 08:36
| 21:35 71 07:38 (WEA 18-3) | 20:39 33 07:51 (WEA 18-4) | 19:27 | 18:19 | 16:26 | 16:16
24| 05:33 06:25 (WEA 18-2) | 06:23 07:18 (WEA 18-4) | 07:15 | 08:07 | 08:02 | 08:37
| 21:34 71 07:38 (WEA 18-3) | 20:37 33 07:51 (WEA 18-4) | 19:25 | 18:17 | 16:25 | 16:17
25| 05:35 06:24 (WEA 18-2) | 06:25 07:18 (WEA 18-4) | 07:16 | 08:09 | 08:04 | 08:37
| 21:33 71 07:37 (WEA 18-3) | 20:35 33 07:51 (WEA 18-4) | 19:22 | 18:15 | 16:24 | 16:17
26 | 05:36 06:24 (WEA 18-2) | 06:26 07:17 (WEA 18-4) | 07:18 | 08:10 | 08:06 | 08:38
| 21:31 71 07:37 (WEA 18-3) | 20:32 33 07:50 (WEA 18-4) | 19:20 | 18:13 | 16:23 | 16:18
27 | 05:38 06:24 (WEA 18-2) | 06:28 07:18 (WEA 18-4) | 07:20 | 08:12 | 08:07 | 08:38
| 21:30 71 07:37 (WEA 18-3) | 20:30 32 07:50 (WEA 18-4) | 19:18 | 18:11 | 16:22 | 16:19
28 | 05:39 06:24 (WEA 18-2) | 06:30 07:17 (WEA 18-4) | 07:21 | 07:14 | 08:09 | 08:38
| 21:28 69  07:36 (WEA 18-3) | 20:28 32 07:49 (WEA 18-4) | 19:15 | 17:09 | 16:21 | 16:19
29 | 05:41 06:24 (WEA 18-2) | 06:31 07:18 (WEA 18-4) | 07:23 | 07:16 | 08:10 | 08:38
| 21:27 68  07:35 (WEA 18-3) | 20:26 31  07:49 (WEA 18-4) | 19:13 | 17:07 | 16:20 | 16:20
30 | 05:42 06:24 (WEA 18-2) | 06:33 07:18 (WEA 18-4) | 07:25 | 07:18 | 08:12 | 08:38
| 21:25 68  07:35 (WEA 18-3) | 20:23 29  07:47 (WEA 18-4) | 19:11 | 17:05 | 16:19 | 16:21
31 | 05:44 06:24 (WEA 18-2) | 06:35 07:19 (WEA 18-4) | | 07:19 | | 08:38
| 21:23 65  07:34 (WEA 18-3) | 20:21 27  07:46 (WEA 18-4) | | 17:03 | | 16:22
Sonnenscheinstunden | 505 | 456 | 382 | 332 | 265 | 241

astr.max.mogl.Beschattung | 1889 | 973 | 73 | | |

Beschreibung:
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Schattenwurf-Untersuchung zum

Genehmigungsverfahren fiir die Errichtung
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2018
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Projekt: Beschreibung: Lizenzierter Anwender:

LQ13955.2 Fiirstenau-Hollenstede 18  Windenergie Hollenstede 18 Planungs- ZECH Ingenieurgesellschaft mbH
gesellschaft mbH Hessenweg 38
DE-49809 Lingen (Ems)
Schattenwurf-Untersuchung zum 0049 591 800 1634
Genehmigungsverfahren fiir die Errichtung Thomas Wihard / wihard@zechgmbh.de

Berechnet:

von 4 Windenergieanlagen in Hollenstede 18.12.2018 11:19/3.0.654

SHADOW - Kalender

Berechnung: Windenergie Hollenstede 2018-12Schattenrezeptor: IP 34a - GroBe Haar 15/Nordost
Voraussetzungen fiir Berechnung des Schattenwurfs

Referenzjahr fiir Kalender 2018

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

|Januar |Februar |Marz | April | Mai | Juni
1]08:38 | 08:11 | 07:17 | 07:06 | 05:59 07:10 (WEA 18-4) | 05:12 06:17 (WEA 18-2)
|16:23  |17:12 | 18:04 | 20:00 | 20:52 25 07:35 (WEA 18-4) | 21:39 62  07:20 (WEA 18-3)
200838 |08:10 |07:15 | 07:03 | 05:57 07:11 (WEA 18-4) | 05:12 06:18 (WEA 18-2)
|16:24 | 17:13 | 18:06 | 20:01 | 20:53 23 07:34 (WEA 18-4) | 21:40 60  07:20 (WEA 18-3)
30838 |08:08 |07:13 | 07:01 | 05:55 07:12 (WEA 18-4) | 05:11 06:19 (WEA 18-2)
|16:25 | 17:15 | 18:08 | 20:03 | 20:55 20 07:32 (WEA 18-4) | 21:41 58  07:20 (WEA 18-3)
4]08:38 |08:07 |07:11 | 06:59 | 05:54 07:14 (WEA 18-4) | 05:10 06:22 (WEA 18-2)
|16:27 | 17:17 | 18:10 | 20:05 | 20:57 17 07:31 (WEA 18-4) | 21:42 53 07:21 (WEA 18-3)
5/08:38 | 08:05 |07:08 | 06:56 | 05:52 07:16 (WEA 18-4) | 05:09 06:30 (WEA 18-3)
|16:28 | 17:19 | 18:12 | 20:07 | 20:59 12 07:28 (WEA 18-4) | 21:43 51  07:21 (WEA 18-3)
6]08:37 |08:03 | 07:06 | 06:54 | 05:50 07:21 (WEA 18-4) | 05:09 06:30 (WEA 18-3)
|16:29  |17:21 | 18:13 | 20:08 | 21:00 1 07:22 (WEA 18-4) | 21:44 50  07:20 (WEA 18-3)
710837 ]08:01 |07:04 | 06:52 | 05:48 | 05:08 06:30 (WEA 18-3)
|16:30  |17:23 | 18:15 | 20:10 | 21:02 | 21:45 51  07:21 (WEA 18-3)
8]08:37 | 08:00 |07:02 | 06:49 | 05:46 06:19 (WEA 18-2) | 05:07 06:30 (WEA 18-3)
|16:32  |17:25 | 18:17 | 20:12 | 21:04 5 06:24 (WEA 18-2) | 21:46 51 07:21 (WEA 18-3)
9]08:36 |07:58 | 06:59 | 06:47 | 05:44 06:16 (WEA 18-2) | 05:07 06:30 (WEA 18-3)
|16:33 | 17:27 | 18:19 | 20:14 | 21:05 15  06:56 (WEA 18-3) | 21:47 51  07:21 (WEA 18-3)
10]08:36 | 07:56 | 06:57 | 06:45 | 05:43 06:14 (WEA 18-2) | 05:06 06:31 (WEA 18-3)
|16:34 | 17:29 | 18:21 | 20:15 | 21:07 30 07:01 (WEA 18-3) | 21:48 51  07:22 (WEA 18-3)
11]08:35 | 07:54 | 06:55 | 06:42 | 05:41 06:13 (WEA 18-2) | 05:06 06:30 (WEA 18-3)
|16:36 | 17:30 | 18:23 | 20:17 | 21:09 38 07:04 (WEA 18-3) | 21:49 51 07:21 (WEA 18-3)
1208:34 | 07:52 | 06:52 | 06:40 07:21 (WEA 18-4) | 05:39 06:12 (WEA 18-2) | 05:05 06:31 (WEA 18-3)
|16:37 | 17:32 | 18:24 | 20:19 11 07:32 (WEA 18-4) | 21:10 43  07:06 (WEA 18-3) | 21:49 51 07:22 (WEA 18-3)
13]08:34 | 07:50 | 06:50 | 06:38 07:18 (WEA 18-4) | 05:37 06:11 (WEA 18-2) | 05:05 06:31 (WEA 18-3)
116:39 | 17:3¢ | 18:26 | 20:21 17  07:35 (WEA 18-4) | 21:12 50  07:08 (WEA 18-3) | 21:50 51 07:22 (WEA 18-3)
1408:33 | 07:49 | 06:48 | 06:36 07:16 (WEA 18-4) | 05:36 06:10 (WEA 18-2) | 05:05 06:32 (WEA 18-3)
|16:40 | 17:36 | 18:28  |20:22 21  07:37 (WEA 18-4) | 21:13 54 07:09 (WEA 18-3) | 21:51 51 07:23 (WEA 18-3)
15]08:32 | 07:47 | 06:45 | 06:33 07:14 (WEA 18-4) | 05:34 06:10 (WEA 18-2) | 05:05 06:32 (WEA 18-3)
|16:42 | 17:38 | 18:30  |20:224 25 07:39 (WEA 18-4) | 21:15 56  07:11 (WEA 18-3) | 21:51 51  07:23 (WEA 18-3)
161 08:31 | 07:45 | 06:43 | 06:31 07:12 (WEA 18-4) | 05:33 06:10 (WEA 18-2) | 05:05 06:31 (WEA 18-3)
|16:43 | 17:40 | 18:31  |20:26 27  07:39 (WEA 18-4) | 21:17 58  07:11 (WEA 18-3) | 21:52 51  07:22 (WEA 18-3)
17108:30 | 07:43 | 06:41 | 06:29 07:11 (WEA 18-4) | 05:31 06:10 (WEA 18-2) | 05:04 06:32 (WEA 18-3)
|16:45 | 17:42 | 18:33 | 20:28 29  07:40 (WEA 18-4) | 21:18 62  07:13 (WEA 18-3) | 21:52 51 07:23 (WEA 18-3)
1808:29 | 07:41 | 06:38 | 06:27 07:10 (WEA 18-4) | 05:29 06:09 (WEA 18-2) | 05:04 06:32 (WEA 18-3)
| 16:47 | 17:44 | 18:35  |20:29 30  07:40 (WEA 18-4) | 21:20 63  07:13 (WEA 18-3) | 21:53 51 07:23 (WEA 18-3)
19108:28 | 07:39 | 06:36 | 06:24 07:09 (WEA 18-4) | 05:28 06:09 (WEA 18-2) | 05:04 06:33 (WEA 18-3)
|16:48 | 17:46 | 18:37  |20:31 32  07:41 (WEA 18-4) | 21:21 65  07:14 (WEA 18-3) | 21:53 51  07:24 (WEA 18-3)
20108:27 | 07:37 | 06:34 | 06:22 07:09 (WEA 18-4) | 05:27 06:10 (WEA 18-2) | 05:04 06:33 (WEA 18-3)
|16:50 | 17:48 | 18:39  |20:33 32  07:41 (WEA 18-4) | 21:23 65  07:15 (WEA 18-3) | 21:54 51  07:24 (WEA 18-3)
21]08:26 | 07:3¢ | 06:31 | 06:20 07:08 (WEA 18-4) | 05:25 06:10 (WEA 18-2) | 05:05 06:33 (WEA 18-3)
|16:52 | 17:49 | 18:40  |20:34 33  07:41 (WEA 18-4) | 21:24 66  07:16 (WEA 18-3) | 21:54 51 07:24 (WEA 18-3)
22108:25 | 07:32 | 06:29 | 06:18 07:08 (WEA 18-4) | 05:24 06:10 (WEA 18-2) | 05:05 06:33 (WEA 18-3)
|16:53 | 17:51 | 18:42  |20:36 33  07:41 (WEA 18-4) | 21:26 66  07:16 (WEA 18-3) | 21:54 51  07:24 (WEA 18-3)
23]108:24 | 07:30 | 06:27 | 06:16 07:08 (WEA 18-4) | 05:22 06:10 (WEA 18-2) | 05:05 06:33 (WEA 18-3)
| 16:55 | 17:53 | 18:44 | 20:38 33  07:41 (WEA 18-4) | 21:27 66  07:16 (WEA 18-3) | 21:54 51 07:24 (WEA 18-3)
24108:23 | 07:28 | 06:24 | 06:14 07:08 (WEA 18-4) | 05:21 06:11 (WEA 18-2) | 05:05 06:34 (WEA 18-3)
|16:57 | 17:55 | 18:46  |20:40 33  07:41 (WEA 18-4) | 21:29 66  07:17 (WEA 18-3) | 21:55 51  07:25 (WEA 18-3)
25]08:21 | 07:26 | 07:22 | 06:12 07:08 (WEA 18-4) | 05:20 06:11 (WEA 18-2) | 05:05 06:34 (WEA 18-3)
|16:59 | 17:57 | 19:47 | 20:41 33  07:41 (WEA 18-4) | 21:30 66  07:17 (WEA 18-3) | 21:55 51  07:25 (WEA 18-3)
26108:20 | 07:24 | 07:20 | 06:10 07:08 (WEA 18-4) | 05:19 06:12 (WEA 18-2) | 05:06 06:34 (WEA 18-3)
|17:01  |17:59 | 19:49 | 20:43 32  07:40 (WEA 18-4) | 21:31 66  07:18 (WEA 18-3) | 21:55 51  07:25 (WEA 18-3)
27108:19 | 07:22 | 07:17 | 06:07 07:08 (WEA 18-4) | 05:18 06:12 (WEA 18-2) | 05:06 06:34 (WEA 18-3)
|17:02 | 18:01  |19:51  |20:45 31  07:39 (WEA 18-4) | 21:33 66  07:18 (WEA 18-3) | 21:55 51  07:25 (WEA 18-3)
28108:17 | 07:19 | 07:15 | 06:05 07:08 (WEA 18-4) | 05:16 06:13 (WEA 18-2) | 05:07 06:34 (WEA 18-3)
|17:04 | 18:03  |19:53  |20:47 31 07:39 (WEA 18-4) | 21:34 65 07:18 (WEA 18-3) | 21:54 51  07:25 (WEA 18-3)
29 08:16 | | 07:13 | 06:03 07:09 (WEA 18-4) | 05:15 06:13 (WEA 18-2) | 05:07 06:35 (WEA 18-3)
|17:06 | | 19:54 | 20:48 29  07:38 (WEA 18-4) | 21:35 66  07:19 (WEA 18-3) | 21:54 51  07:26 (WEA 18-3)
30| 08:14 | |07:10 | 06:01 07:09 (WEA 18-4) | 05:14 06:14 (WEA 18-2) | 05:08 06:34 (WEA 18-3)
|17:08 | |19:56 | 20:50 28  07:37 (WEA 18-4) | 21:37 65 07:19 (WEA 18-3) | 21:54 51  07:25 (WEA 18-3)
3110813 | | 07:08 | | 05:13 06:15 (WEA 18-2) |
|17:10 | |19:58 | | 21:38 64  07:19 (WEA 18-3) |
Sonnenscheinstunden | 256 | 275 | 366 | 416 | 487 | 502
astr.max.mogl.Beschattung | | | | 540 | 1424 | 1558
Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergegeben (Sommerzeit wie Bezugsjahr):
Tag im Monat Sonnenaufgang  (SS:MM) Zeitpunkt (SS:MM) Schattenanfang (WEA mit erstem Schatten)
Sonnenuntergang (SS:MM) Minuten mit Schatten Zeitpunkt (SS:MM) Schattenende (WEA mit letztem Schatten)
windPRO 3.0.654 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk 18.12.2018 11:43 294/3 V3| ndPRO .
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Projekt:

LQ13955.2 Fiirstenau-Hollenstede 18

SHADOW - Kalender

Berechnung: Windenergie Hollenstede 2018-12Schattenrezeptor: IP 34a - GroBe Haar 15/Nordost
Voraussetzungen fiir Berechnung des Schattenwurfs

Referenzjahr fiir Kalender
Die dargestellten Zeiten sind die astronomisch maximal mogliche 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 | Novembeil Dezember
1] 05:08 06:35 (WEA 18-3) | 05:45 06:22 (WEA 18-2) | 06:36 07:21 (WEA 18-4) | 07:26 | 07:21 | 08:13
| 21:54 51  07:26 (WEA 18-3) | 21:22 48 07:18 (WEA 18-3) | 20:19 11 07:32 (WEA 18-4) | 19:08 | 17:01 | 16:19
2 | 05:09 06:36 (WEA 18-3) | 05:47 06:22 (WEA 18-2) | 06:38 | 07:28 | 07:23 | 08:15
| 21:54 51  07:27 (WEA 18-3) | 21:20 42 07:16 (WEA 18-3) | 20:17 | 19:06 | 16:59 | 16:18
3] 05:10 06:35 (WEA 18-3) | 05:49 06:24 (WEA 18-2) | 06:40 | 07:30 | 07:25 | 08:16
| 21:53 51  07:26 (WEA 18-3) | 21:18 36 07:14 (WEA 18-3) | 20:14 | 19:04 | 16:57 | 16:17
4| 05:11 06:36 (WEA 18-3) | 05:50 06:25 (WEA 18-2) | 06:41 | 07:31 | 07:27 | 08:18
| 21:53 51  07:27 (WEA 18-3) | 21:17 26  07:10 (WEA 18-3) | 20:12 | 19:01 | 16:55 | 16:17
51]05:11 06:36 (WEA 18-3) | 05:52 06:27 (WEA 18-2) | 06:43 | 07:33 | 07:29 | 08:19
| 21:52 51 07:27 (WEA 18-3) | 21:15 9  06:36 (WEA 18-2) | 20:10 | 18:59 | 16:53 | 16:16
6 | 05:12 06:36 (WEA 18-3) | 05:53 | 06:45 | 07:35 | 07:30 | 08:21
| 21:52 51 07:27 (WEA 18-3) | 21:13 | 20:07 | 18:57 | 16:51 | 16:16
7] 05:13 06:36 (WEA 18-3) | 05:55 | 06:46 | 07:37 | 07:32 | 08:22
| 21:51 51  07:27 (WEA 18-3) | 21:11 | 20:05 | 18:54 | 16:50 | 16:15
8| 05:14 06:36 (WEA 18-3) | 05:57 07:27 (WEA 18-4) | 06:48 | 07:38 | 07:34 | 08:23
| 21:51 51 07:27 (WEA 18-3) | 21:09 8  07:35 (WEA 18-4) | 20:03 | 18:52 | 16:48 | 16:15
9 | 05:15 06:36 (WEA 18-3) | 05:58 07:25 (WEA 18-4) | 06:50 | 07:40 | 07:36 | 08:24
| 21:50 51 07:27 (WEA 18-3) | 21:08 14 07:39 (WEA 18-4) | 20:00 | 18:50 | 16:46 | 16:14
10 | 05:16 06:27 (WEA 18-2) | 06:00 07:22 (WEA 18-4) | 06:51 | 07:42 | 07:38 | 08:25
| 21:49 56  07:27 (WEA 18-3) | 21:06 18  07:40 (WEA 18-4) | 19:58 | 18:47 | 16:45 | 16:14
11 | 05:17 06:26 (WEA 18-2) | 06:01 07:21 (WEA 18-4) | 06:53 | 07:44 | 07:40 | 08:27
| 21:48 58 07:27 (WEA 18-3) | 21:04 21 07:42 (WEA 18-4) | 19:56 | 18:45 | 16:43 | 16:14
12| 05:18 06:24 (WEA 18-2) | 06:03 07:19 (WEA 18-4) | 06:55 | 07:45 | 07:41 | 08:28
| 21:48 62  07:27 (WEA 18-3) | 21:02 24 07:43 (WEA 18-4) | 19:53 | 18:43 | 16:41 | 16:14
13 | 05:19 06:24 (WEA 18-2) | 06:05 07:18 (WEA 18-4) | 06:56 | 07:47 | 07:43 | 08:29
| 21:47 63  07:27 (WEA 18-3) | 21:00 26  07:44 (WEA 18-4) | 19:51 | 18:41 | 16:40 | 16:14
14 | 05:20 06:23 (WEA 18-2) | 06:06 07:16 (WEA 18-4) | 06:58 | 07:49 | 07:45 | 08:30
| 21:46 64  07:27 (WEA 18-3) | 20:58 28  07:44 (WEA 18-4) | 19:49 | 18:38 | 16:38 | 16:14
15 | 05:22 06:22 (WEA 18-2) | 06:08 07:16 (WEA 18-4) | 07:00 | 07:51 | 07:47 | 08:31
| 21:45 65  07:27 (WEA 18-3) | 20:56 29  07:45 (WEA 18-4) | 19:46 | 18:36 | 16:37 | 16:14
16 | 05:23 06:23 (WEA 18-2) | 06:10 07:15 (WEA 18-4) | 07:01 | 07:52 | 07:49 | 08:32
| 21:44 65  07:28 (WEA 18-3) | 20:54 30 07:45 (WEA 18-4) | 19:44 | 18:34 | 16:35 | 16:14
17 | 05:24 06:22 (WEA 18-2) | 06:11 07:14 (WEA 18-4) | 07:03 | 07:54 | 07:50 | 08:32
| 21:43 66  07:28 (WEA 18-3) | 20:52 32 07:46 (WEA 18-4) | 19:41 | 18:32 | 16:34 | 16:14
18 | 05:25 06:21 (WEA 18-2) | 06:13 07:14 (WEA 18-4) | 07:05 | 07:56 | 07:52 | 08:33
| 21:42 66  07:27 (WEA 18-3) | 20:50 33 07:47 (WEA 18-4) | 19:39 | 18:30 | 16:33 | 16:14
19 | 05:27 06:21 (WEA 18-2) | 06:15 07:13 (WEA 18-4) | 07:06 | 07:58 | 07:54 | 08:34
| 21:40 66  07:27 (WEA 18-3) | 20:47 33 07:46 (WEA 18-4) | 19:37 | 18:27 | 16:31 | 16:14
20 | 05:28 06:20 (WEA 18-2) | 06:16 07:13 (WEA 18-4) | 07:08 | 08:00 | 07:56 | 08:35
| 21:39 67  07:27 (WEA 18-3) | 20:45 34  07:47 (WEA 18-4) | 19:34 | 18:25 | 16:30 | 16:15
21| 05:29 06:21 (WEA 18-2) | 06:18 07:12 (WEA 18-4) | 07:10 | 08:01 | 07:57 | 08:35
| 21:38 66  07:27 (WEA 18-3) | 20:43 34  07:46 (WEA 18-4) | 19:32 | 18:23 | 16:29 | 16:15
22 | 05:31 06:20 (WEA 18-2) | 06:20 07:13 (WEA 18-4) | 07:11 | 08:03 | 07:59 | 08:36
| 21:37 66  07:26 (WEA 18-3) | 20:41 33 07:46 (WEA 18-4) | 19:30 | 18:21 | 16:27 | 16:16
23| 05:32 06:20 (WEA 18-2) | 06:21 07:12 (WEA 18-4) | 07:13 | 08:05 | 08:01 | 08:36
| 21:35 66  07:26 (WEA 18-3) | 20:39 33 07:45 (WEA 18-4) | 19:27 | 18:19 | 16:26 | 16:16
24| 05:33 06:20 (WEA 18-2) | 06:23 07:13 (WEA 18-4) | 07:15 | 08:07 | 08:02 | 08:37
| 21:34 66  07:26 (WEA 18-3) | 20:37 32 07:45 (WEA 18-4) | 19:25 | 18:17 | 16:25 | 16:17
25| 05:35 06:20 (WEA 18-2) | 06:25 07:13 (WEA 18-4) | 07:16 | 08:09 | 08:04 | 08:37
| 21:33 65  07:25 (WEA 18-3) | 20:35 31 07:44 (WEA 18-4) | 19:22 | 18:15 | 16:24 | 16:17
26 | 05:36 06:20 (WEA 18-2) | 06:26 07:13 (WEA 18-4) | 07:18 | 08:10 | 08:06 | 08:38
| 21:31 64  07:24 (WEA 18-3) | 20:32 30 07:43 (WEA 18-4) | 19:20 | 18:13 | 16:23 | 16:18
27 | 05:38 06:20 (WEA 18-2) | 06:28 07:14 (WEA 18-4) | 07:20 | 08:12 | 08:07 | 08:38
| 21:30 63  07:24 (WEA 18-3) | 20:30 28  07:42 (WEA 18-4) | 19:18 | 18:11 | 16:22 | 16:19
28 | 05:39 06:20 (WEA 18-2) | 06:30 07:14 (WEA 18-4) | 07:21 | 07:14 | 08:09 | 08:38
| 21:28 61  07:23 (WEA 18-3) | 20:28 27  07:41 (WEA 18-4) | 19:15 | 17:09 | 16:21 | 16:19
29 | 05:41 06:20 (WEA 18-2) | 06:31 07:15 (WEA 18-4) | 07:23 | 07:16 | 08:10 | 08:38
| 21:27 57  07:21 (WEA 18-3) | 20:26 24 07:39 (WEA 18-4) | 19:13 | 17:07 | 16:20 | 16:20
30 | 05:42 06:21 (WEA 18-2) | 06:33 07:16 (WEA 18-4) | 07:25 | 07:18 | 08:12 | 08:38
| 21:25 55 07:21 (WEA 18-3) | 20:23 21 07:37 (WEA 18-4) | 19:11 | 17:05 | 16:19 | 16:21
31 | 05:44 06:21 (WEA 18-2) | 06:35 07:18 (WEA 18-4) | | 07:19 | | 08:38
| 21:23 52 07:19 (WEA 18-3) | 20:21 17 07:35 (WEA 18-4) | | 17:03 | | 16:22
Sonnenscheinstunden | 505 | 456 | 382 | 332 | 265 | 241

astr.max.mogl.Beschattung | 1838 | 801 | 11 | | |

Beschreibung:
Windenergie Hollenstede 18 Planungs-

gesellschaft mbH

Schattenwurf-Untersuchung zum

Genehmigungsverfahren fiir die Errichtung
von 4 Windenergieanlagen in Hollenstede

2018

Lizenzierter Anwender:

ZECH Ingenieurgesellschaft mbH

Hessenweg 38

DE-49809 Lingen (Ems)

0049 591 800 1634

Thomas Wihard / wihard@zechgmbh.de

Berechnet:

18.12.2018 11:19/3.0.654
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Projekt:

LQ13955.2 Fiirstenau-Hollenstede 18

SHADOW - Kalender
Berechnung: Windenergie Hollenstede 2018-12Schattenrezeptor: IP 34b - GroBe Haar 15/Siidost

Beschreibung:

Windenergie Hollenstede 18 Planungs-

gesellschaft mbH

Schattenwurf-Untersuchung zum
Genehmigungsverfahren fiir die Errichtung
von 4 Windenergieanlagen in Hollenstede

Voraussetzungen fiir Berechnung des Schattenwurfs
Referenzjahr fiir Kalender

2018
Die dargestellten Zeiten sind die astronomisch maximal mogliche 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]08:38
| 16:23
2| 08:38
| 16:24
3 08:38
| 16:25
408:38
| 16:27
5| 08:38
| 16:28
6 | 08:37
| 16:29
7| 08:37
| 16:30
8| 08:37
| 16:32
9| 08:36
| 16:33
10 ] 08:36
| 16:34
11]08:35
| 16:36
12 | 08:34
| 16:37
13| 08:34
| 16:39
14| 08:33
| 16:40
15| 08:32
| 16:42
16 | 08:31
| 16:43
17 ] 08:30
| 16:45
18 | 08:29
| 16:47
19 ] 08:28
| 16:48
20 | 08:27
| 16:50
21 | 08:26
| 16:52
22 | 08:25
| 16:53
23| 08:24
| 16:55
24 | 08:23
| 16:57
25 | 08:21
| 16:59
26 | 08:20
| 17:01
27 | 08:19
| 17:02
28 | 08:17
| 17:04
29 | 08:16
| 17:06
30 | 08:14
| 17:08
31| 08:13
| 17:10

Sonnenscheinstunden | 256
astr.max.mogl.Beschattung |

| Februar

8:11
7:12
8:10
7:13
8:08
7:15
8:07
7:17
8:05
7:19
8:03
| 17:21
| 08:01
| 17:23
| 08:00
| 17:25
| 07:58
| 17:27
| 07:56
| 17:29
| 07:54
| 17:30
| 07:52
| 17:32
| 07:50
| 17:34
| 07:49
| 17:36
| 07:47
| 17:38
| 07:45
| 17:40
| 07:43
| 17:42
| 07:41
| 17:44
| 07:39
| 17:46
| 07:37
| 17:48
| 07:34
| 17:49
| 07:32
| 17:51
| 07:30
| 17:53
| 07:28
| 17:55
| 07:26
| 17:57
| 07:24
| 17:59
| 07:22
| 18:01
| 07:19

OHOFHOFHOFOFO

275

| Marz

7:17
8:04
7:15
8:06
7:13
8:08
7:11
8:10
7:08
8:12
7:06
8:13
7:04
8:15
7:02
8:17
6:59
8:19
6:57
8:21
6:55
8:23

HOHOHOHOHOHOREHOEHOFEHOKEORO

17

21

24

26

28

30

31

33

33

33

34

34

33

33

32

32

30

29

07:22 (WEA 18-4
07:31 (WEA 18-4
07:18 (WEA 18-4
07:35 (WEA 18-4
07:16 (WEA 18-4
07:37 (WEA 18-4
07:14 (WEA 18-4
07:38 (WEA 18-4
07:12 (WEA 18-4
07:38 (WEA 18-4
07:11 (WEA 18-4
07:39 (WEA 18-4
07:10 (WEA 18-4
07:40 (WEA 18-4
07:09 (WEA 18-4
07:40 (WEA 18-4
07:08 (WEA 18-4
07:41 (WEA 18-4
07:08 (WEA 18-4

) | 05:39
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
g
07:41 (WEA 18-4)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)

1:10
5:37
1:12
5:36
1:13
5:34
1:15
5:33
1:17
5:31
1:18
5:29
1:20
5:28
1:21
5:27
1:23
5:25
1:24
5:24
1:26
5:22
1:27
5:21
1:29
5:20
1:30
5:19
1:31
5:18
1:33
5:16
1:34
5:15
1:35
5:14
1:37
5:13
1:38
487

07:08 (WEA 18-4
07:41 (WEA 18-4
07:07 (WEA 18-4
07:41 (WEA 18-4
07:07 (WEA 18-4
07:41 (WEA 18-4
07:07 (WEA 18-4
07:40 (WEA 18-4
07:07 (WEA 18-4
07:40 (WEA 18-4
07:07 (WEA 18-4
07:39 (WEA 18-4
07:07 (WEA 18-4
07:39 (WEA 18-4
07:08 (WEA 18-4
07:38 (WEA 18-4
07:08 (WEA 18-4
07:37 (WEA 18-4

NONONONONONONONONONONONONONONONONONONONONONONONONONONONONONONO

26

24

21

18

15

10

25

34

42

47

51

55

58

61

62

64

65

65

66

65

66

67

66

65

66

65

65

64

1408

Lizenzierter Anwender:

ZECH Ingenieurgesellschaft mbH
Hessenweg 38

DE-49809 Lingen (Ems)

0049 591 800 1634

Thomas Wihard / wihard@zechgmbh.de

Berechnet:

18.12.2018 11:19/3.0.654

| Juni

07:09 (WEA 18-4) | 05:12

06:16 (WEA 18-2)

07:35 (WEA 18-4) | 21:39 63 07:19 (WEA 18-3)
07:10 (WEA 18-4) | 05:12 06:17 (WEA 18-2)
07:34 (WEA 18-4) | 21:40 61  07:19 (WEA 18-3)
07:11 (WEA 18-4) | 05:11 06:18 (WEA 18-2)
07:32 (WEA 18-4) | 21:41 59  07:19 (WEA 18-3)
07:13 (WEA 18-4) | 05:10 06:20 (WEA 18-2)
07:31 (WEA 18-4) | 21:42 57  07:20 (WEA 18-3)
07:14 (WEA 18-4) | 05:09 06:29 (WEA 18-3)
07:29 (WEA 18-4) | 21:43 51  07:20 (WEA 18-3)
07:17 (WEA 18-4) | 05:09 06:29 (WEA 18-3)
07:25 (WEA 18-4) | 21:44 51  07:20 (WEA 18-3)

| 05:08 06:29 (WEA 18-3)

| 21:45 52 07:21 (WEA 18-3)
06:20 (WEA 18-2) | 05:07 06:29 (WEA 18-3)
06:22 (WEA 18-2) | 21:46 51  07:20 (WEA 18-3)
06:16 (WEA 18-2) | 05:07 06:30 (WEA 18-3)
06:26 (WEA 18-2) | 21:47 51  07:21 (WEA 18-3)
06:14 (WEA 18-2) | 05:06 06:30 (WEA 18-3)
06:58 (WEA 18-3) | 21:48 51  07:21 (WEA 18-3)
06:13 (WEA 18-2) | 05:06 06:30 (WEA 18-3)
07:02 (WEA 18-3) | 21:49 51  07:21 (WEA 18-3)
06:11 (WEA 18-2) | 05:05 06:30 (WEA 18-3)
07:04 (WEA 18-3) | 21:49 51  07:21 (WEA 18-3)
06:11 (WEA 18-2) | 05:05 06:30 (WEA 18-3)
07:07 (WEA 18-3) | 21:50 52 07:22 (WEA 18-3)
06:10 (WEA 18-2) | 05:05 06:31 (WEA 18-3)
07:08 (WEA 18-3) | 21:51 51  07:22 (WEA 18-3)
06:10 (WEA 18-2) | 05:05 06:31 (WEA 18-3)
07:10 (WEA 18-3) | 21:51 52 07:23 (WEA 18-3)
06:09 (WEA 18-2) | 05:05 06:30 (WEA 18-3)
07:10 (WEA 18-3) | 21:52 52 07:22 (WEA 18-3)
06:09 (WEA 18-2) | 05:04 06:31 (WEA 18-3)
07:12 (WEA 18-3) | 21:52 51  07:22 (WEA 18-3)
06:09 (WEA 18-2) | 05:04 06:31 (WEA 18-3)
07:12 (WEA 18-3) | 21:53 51  07:22 (WEA 18-3)
06:09 (WEA 18-2) | 05:04 06:32 (WEA 18-3)
07:13 (WEA 18-3) | 21:53 51  07:23 (WEA 18-3)
06:09 (WEA 18-2) | 05:04 06:32 (WEA 18-3)
07:14 (WEA 18-3) | 21:54 52 07:24 (WEA 18-3)
06:10 (WEA 18-2) | 05:05 06:32 (WEA 18-3)
07:15 (WEA 18-3) | 21:54 52 07:24 (WEA 18-3)
06:09 (WEA 18-2) | 05:05 06:32 (WEA 18-3)
07:15 (WEA 18-3) | 21:54 52 07:24 (WEA 18-3)
06:10 (WEA 18-2) | 05:05 06:32 (WEA 18-3)
07:15 (WEA 18-3) | 21:54 52 07:24 (WEA 18-3)
06:10 (WEA 18-2) | 05:05 06:33 (WEA 18-3)
07:16 (WEA 18-3) | 21:55 51  07:24 (WEA 18-3)
06:10 (WEA 18-2) | 05:05 06:33 (WEA 18-3)
07:17 (WEA 18-3) | 21:55 51  07:24 (WEA 18-3)
06:11 (WEA 18-2) | 05:06 06:33 (WEA 18-3)
07:17 (WEA 18-3) | 21:55 51  07:24 (WEA 18-3)
06:12 (WEA 18-2) | 05:06 06:34 (WEA 18-3)
07:17 (WEA 18-3) | 21:55 51  07:25 (WEA 18-3)
06:12 (WEA 18-2) | 05:07 06:33 (WEA 18-3)
07:18 (WEA 18-3) | 21:54 52 07:25 (WEA 18-3)
06:13 (WEA 18-2) | 05:07 06:34 (WEA 18-3)
07:18 (WEA 18-3) | 21:54 51  07:25 (WEA 18-3)
06:13 (WEA 18-2) | 05:08 06:34 (WEA 18-3)
07:18 (WEA 18-3) | 21:54 51  07:25 (WEA 18-3)
06:14 (WEA 18-2) |
07:18 (WEA 18-3) |

| 502

| 1575

Tabellen-Layout: Die Daten fiir 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
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(WEA mit erstem Schatten)
(WEA mit letztem Schatten)
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Projekt:

LQ13955.2 Fiirstenau-Hollenstede 18

SHADOW - Kalender

Berechnung: Windenergie Hollenstede 2018-12Schattenrezeptor: IP 34b - GroBe Haar 15/Siidost
Voraussetzungen fiir Berechnung des Schattenwurfs

Referenzjahr fiir Kalender
Die dargestellten Zeiten sind die astronomisch maximal mogliche 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] 05:08 06:34 (WEA 18-3) | 05:45 06:22 (WEA 18-2) | 06:36 07:22 (WEA 18-4) | 07:26 | 07:21 | 08:13
| 21:54 52 07:26 (WEA 18-3) | 21:22 44  07:16 (WEA 18-3) | 20:19 9  07:31 (WEA 18-4) | 19:08 | 17:01 | 16:19
2 | 05:09 06:35 (WEA 18-3) | 05:47 06:22 (WEA 18-2) | 06:38 | 07:28 | 07:23 | 08:15
| 21:54 51  07:26 (WEA 18-3) | 21:20 40 07:14 (WEA 18-3) | 20:17 | 19:06 | 16:59 | 16:18
3] 05:10 06:34 (WEA 18-3) | 05:49 06:24 (WEA 18-2) | 06:40 | 07:30 | 07:25 | 08:16
| 21:53 52 07:26 (WEA 18-3) | 21:18 30 07:11 (WEA 18-3) | 20:14 | 19:04 | 16:57 | 16:17
4| 05:11 06:35 (WEA 18-3) | 05:50 06:25 (WEA 18-2) | 06:41 | 07:31 | 07:27 | 08:18
| 21:53 51 07:26 (WEA 18-3) | 21:17 18  07:06 (WEA 18-3) | 20:12 | 19:01 | 16:55 | 16:17
5] 05:11 06:35 (WEA 18-3) | 05:52 06:27 (WEA 18-2) | 06:43 | 07:33 | 07:29 | 08:19
| 21:52 51  07:26 (WEA 18-3) | 21:15 8  06:35 (WEA 18-2) | 20:10 | 18:59 | 16:53 | 16:16
6 | 05:12 06:36 (WEA 18-3) | 05:53 | 06:45 | 07:35 | 07:30 | 08:21
| 21:52 51 07:27 (WEA 18-3) | 21:13 | 20:07 | 18:57 | 16:51 | 16:16
7] 05:13 06:35 (WEA 18-3) | 05:55 | 06:46 | 07:37 | 07:32 | 08:22
| 21:51 51  07:26 (WEA 18-3) | 21:11 | 20:05 | 18:54 | 16:50 | 16:15
8| 05:14 06:35 (WEA 18-3) | 05:57 07:25 (WEA 18-4) | 06:48 | 07:38 | 07:34 | 08:23
| 21:51 51  07:26 (WEA 18-3) | 21:09 11 07:36 (WEA 18-4) | 20:03 | 18:52 | 16:48 | 16:15
9 | 05:15 06:27 (WEA 18-2) | 05:58 07:23 (WEA 18-4) | 06:50 | 07:40 | 07:36 | 08:24
| 21:50 55 07:27 (WEA 18-3) | 21:08 16 07:39 (WEA 18-4) | 20:00 | 18:50 | 16:46 | 16:14
10 | 05:16 06:26 (WEA 18-2) | 06:00 07:21 (WEA 18-4) | 06:51 | 07:42 | 07:38 | 08:25
| 21:49 58 07:27 (WEA 18-3) | 21:06 19 07:40 (WEA 18-4) | 19:58 | 18:47 | 16:45 | 16:14
11 | 05:17 06:24 (WEA 18-2) | 06:01 07:20 (WEA 18-4) | 06:53 | 07:44 | 07:40 | 08:27
| 21:48 62  07:27 (WEA 18-3) | 21:04 22 07:42 (WEA 18-4) | 19:56 | 18:45 | 16:43 | 16:14
12 ] 05:18 06:24 (WEA 18-2) | 06:03 07:18 (WEA 18-4) | 06:55 | 07:45 | 07:41 | 08:28
| 21:48 62  07:27 (WEA 18-3) | 21:02 25 07:43 (WEA 18-4) | 19:53 | 18:43 | 16:41 | 16:14
13 | 05:19 06:23 (WEA 18-2) | 06:05 07:17 (WEA 18-4) | 06:56 | 07:47 | 07:43 | 08:29
| 21:47 64  07:27 (WEA 18-3) | 21:00 27  07:44 (WEA 18-4) | 19:51 | 18:41 | 16:40 | 16:14
14 | 05:20 06:22 (WEA 18-2) | 06:06 07:16 (WEA 18-4) | 06:58 | 07:49 | 07:45 | 08:30
| 21:46 65  07:27 (WEA 18-3) | 20:58 28  07:44 (WEA 18-4) | 19:49 | 18:38 | 16:38 | 16:14
15 | 05:22 06:21 (WEA 18-2) | 06:08 07:15 (WEA 18-4) | 07:00 | 07:51 | 07:47 | 08:31
| 21:45 66  07:27 (WEA 18-3) | 20:56 30 07:45 (WEA 18-4) | 19:46 | 18:36 | 16:37 | 16:14
16 | 05:23 06:22 (WEA 18-2) | 06:10 07:14 (WEA 18-4) | 07:01 | 07:52 | 07:49 | 08:32
| 21:44 65  07:27 (WEA 18-3) | 20:54 31  07:45 (WEA 18-4) | 19:44 | 18:34 | 16:35 | 16:14
17 | 05:24 06:21 (WEA 18-2) | 06:11 07:14 (WEA 18-4) | 07:03 | 07:54 | 07:50 | 08:32
| 21:43 66  07:27 (WEA 18-3) | 20:52 32 07:46 (WEA 18-4) | 19:41 | 18:32 | 16:34 | 16:14
18 | 05:25 06:21 (WEA 18-2) | 06:13 07:14 (WEA 18-4) | 07:05 | 07:56 | 07:52 | 08:33
| 21:42 66  07:27 (WEA 18-3) | 20:50 32 07:46 (WEA 18-4) | 19:39 | 18:30 | 16:33 | 16:14
19 | 05:27 06:20 (WEA 18-2) | 06:15 07:13 (WEA 18-4) | 07:06 | 07:58 | 07:54 | 08:34
| 21:40 66  07:26 (WEA 18-3) | 20:47 33 07:46 (WEA 18-4) | 19:37 | 18:27 | 16:31 | 16:14
20 | 05:28 06:20 (WEA 18-2) | 06:16 07:13 (WEA 18-4) | 07:08 | 08:00 | 07:56 | 08:35
| 21:39 66  07:26 (WEA 18-3) | 20:45 33  07:46 (WEA 18-4) | 19:34 | 18:25 | 16:30 | 16:15
21| 05:29 06:20 (WEA 18-2) | 06:18 07:12 (WEA 18-4) | 07:10 | 08:01 | 07:57 | 08:35
| 21:38 66  07:26 (WEA 18-3) | 20:43 34  07:46 (WEA 18-4) | 19:32 | 18:23 | 16:29 | 16:15
22 | 05:31 06:20 (WEA 18-2) | 06:20 07:12 (WEA 18-4) | 07:11 | 08:03 | 07:59 | 08:36
| 21:37 65  07:25 (WEA 18-3) | 20:41 34  07:46 (WEA 18-4) | 19:30 | 18:21 | 16:27 | 16:16
23| 05:32 06:19 (WEA 18-2) | 06:21 07:12 (WEA 18-4) | 07:13 | 08:05 | 08:01 | 08:36
| 21:35 66  07:25 (WEA 18-3) | 20:39 33 07:45 (WEA 18-4) | 19:27 | 18:19 | 16:26 | 16:16
24| 05:33 06:20 (WEA 18-2) | 06:23 07:12 (WEA 18-4) | 07:15 | 08:07 | 08:02 | 08:37
| 21:34 65  07:25 (WEA 18-3) | 20:37 32 07:44 (WEA 18-4) | 19:25 | 18:17 | 16:25 | 16:17
25| 05:35 06:20 (WEA 18-2) | 06:25 07:13 (WEA 18-4) | 07:16 | 08:09 | 08:04 | 08:37
| 21:33 64  07:24 (WEA 18-3) | 20:35 31 07:44 (WEA 18-4) | 19:22 | 18:15 | 16:24 | 16:17
26 | 05:36 06:19 (WEA 18-2) | 06:26 07:13 (WEA 18-4) | 07:18 | 08:10 | 08:06 | 08:38
| 21:31 64  07:23 (WEA 18-3) | 20:32 30 07:43 (WEA 18-4) | 19:20 | 18:13 | 16:23 | 16:18
27 | 05:38 06:20 (WEA 18-2) | 06:28 07:13 (WEA 18-4) | 07:20 | 08:12 | 08:07 | 08:38
| 21:30 61  07:23 (WEA 18-3) | 20:30 29  07:42 (WEA 18-4) | 19:18 | 18:11 | 16:22 | 16:19
28 | 05:39 06:20 (WEA 18-2) | 06:30 07:14 (WEA 18-4) | 07:21 | 07:14 | 08:09 | 08:38
| 21:28 59  07:21 (WEA 18-3) | 20:28 26  07:40 (WEA 18-4) | 19:15 | 17:09 | 16:21 | 16:19
29 | 05:41 06:20 (WEA 18-2) | 06:31 07:15 (WEA 18-4) | 07:23 | 07:16 | 08:10 | 08:38
| 21:27 56  07:20 (WEA 18-3) | 20:26 24 07:39 (WEA 18-4) | 19:13 | 17:07 | 16:20 | 16:20
30 | 05:42 06:21 (WEA 18-2) | 06:33 07:16 (WEA 18-4) | 07:25 | 07:18 | 08:12 | 08:38
| 21:25 52 07:19 (WEA 18-3) | 20:23 20 07:36 (WEA 18-4) | 19:11 | 17:05 | 16:19 | 16:21
31 | 05:44 06:21 (WEA 18-2) | 06:35 07:18 (WEA 18-4) | | 07:19 | | 08:38
| 21:23 48  07:17 (WEA 18-3) | 20:21 16 07:34 (WEA 18-4) | | 17:03 | | 16:22
Sonnenscheinstunden | 505 | 456 | 382 | 332 | 265 | 241

astr.max.mogl.Beschattung | 1837 | 788 | 9 | | |

Beschreibung:
Windenergie Hollenstede 18 Planungs-

gesellschaft mbH

Schattenwurf-Untersuchung zum

Genehmigungsverfahren fiir die Errichtung
von 4 Windenergieanlagen in Hollenstede

2018

Lizenzierter Anwender:

ZECH Ingenieurgesellschaft mbH

Hessenweg 38

DE-49809 Lingen (Ems)

0049 591 800 1634

Thomas Wihard / wihard@zechgmbh.de

Berechnet:

18.12.2018 11:19/3.0.654

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

Tag im Monat Sonnenaufgang  (SS:MM)

Sonnenuntergang (SS:MM)

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

(WEA mit erstem Schatten)

Minuten mit Schatten (WEA mit letztem Schatten)

18.12.2018 11:43 2@7/31/3“’](3] PRO .
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Projekt: Beschreibung: Lizenzierter Anwender:

LQ13955.2 Fiirstenau-Hollenstede 18  Windenergie Hollenstede 18 Planungs- ZECH Ingenieurgesellschaft mbH
gesellschaft mbH Hessenweg 38
DE-49809 Lingen (Ems)
Schattenwurf-Untersuchung zum 0049 591 800 1634
Genehmigungsverfahren fiir die Errichtung Thomas Wihard / wihard@zechgmbh.de

Berechnet:

von 4 Windenergieanlagen in Hollenstede 18.12.2018 11:19/3.0.654

SHADOW - Kalender

Berechnung: Windenergie Hollenstede 2018-12Schattenrezeptor: IP 35 - Pius 24
Voraussetzungen fiir Berechnung des Schattenwurfs

Referenzjahr fiir Kalender 2018

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

|Januar |Februar |Marz | April | Mai | Juni | Juli | August | SeptembefOktober |Novembei Dezember
1] 08:38 | 08:11 7:17 | 07:06 | 05:59 | 05:12 05:08 05:45 | 06:36 | 07:26 | 07:21 8:13
| 16:23 | 17:12 8:04 | 20:00 | 20:52 | 21:39 21:54 21:22 | 20:19 | 19:08 | 17:01 6:19
2] 08:38 | 08:10 7:15 | 07:03 | 05:57 | 05:12 05:09 05:47 | 06:38 | 07:28 | 07:23 8:15
| 16:24 | 17:13 8:06 | 20:01 | 20:53 | 21:40 21:20 | 20:17 | 19:06 | 16:59 6:18
3108:38 | 08:08 7:13 | 07:01 | 05:55 | 05:11 05:49 | 06:40 | 07:30 | 07:25 8:16
| 16:25 | 17:15 8:08 | 20:03 | 20:55 | 21:41 21:18 | 20:14 | 19:04 | 16:57 6:17
4| 08:38 | 08:07 7:11 | 06:59 | 05:54 | 05:10 05:50 | 06:41 | 07:31 | 07:27 8:18
| 16:27 | 17:17 8:10 | 20:05 | 20:57 | 21:42 21:17 | 20:12 | 19:01 | 16:55 6:17
5108:38 | 08:05 7:08 | 06:56 | 05:52 | 05:09 05:52 | 06:43 | 07:33 | 07:29
| 16:28 | 17:19 8:12 | 20:07 | 20:59 | 21:43 21:15 | 20:10 | 18:59 | 16:53
6 | 08:37 | 08:03 | 06:54 | 05:50 | 05:09 05:53 | 06:45 | 07:35 | 07:30
| 16:29 | 17:21 | 20:08 | 21:00 | 21:44 21:13 | 20:07 | 18:57 | 16:51
7 | 08:37 | 08:01 05:55 | 06:46 | 07:37 | 07:32
| 16:30 | 17:23 | 20:10 | 21:02 | 21:45 21:11 | 20:05 | 18:54 | 16:50
8| 08:37 | 08:00 | 06:49 | 05:46 | 05:07 05:57 | 06:48 | 07:38 | 07:34

|16:32 | 17:25
908:36 | 07:58
|16:33 | 17:27
10]08:36 | 07:56
|16:34 | 17:29
11]08:35 | 07:54
|16:36 | 17:31
1208:34 | 07:52
|16:37 | 17:32
13]08:34 | 07:50
|16:39 | 17:34
14]08:33 | 07:49
|16:40 | 17:36
15]08:32 | 07:47
|16:42 | 17:38
16 |08:31 | 07:45
|16:43 | 17:40
17108:30 | 07:43
|16:45 | 17:42
18108:29 | 07:41
|16:47 | 17:44
19]08:28 | 07:39
| 16:48 | 17:46

|20:12 | 21:04 | 21:46
| 06:47 | 05:44 | 05:07
|20:14 | 21:05 | 21:47
| 06:45 | 05:43 | 05:06
|20:15 | 21:07 | 21:48
| 06:42 | 05:41 | 05:06
|20:17 | 21:09 | 21:49
| 06:40 | 05:39 | 05:06
|20:19 | 21:10 | 21:49
| 06:38 | 05:37 | 05:05
8:26  [20:21 | 21:12  |21:50 | 21:47
6:48 | 06:36 | 05:36 | 05:05 | 05:20
8:28  [20:22  |21:13  |21:51 | 21:46
6:45 | 06:33 | 05:34 | 05:05 | 05:22
|20:24 | 21:15  |21:51 | 21:45
|06:31 | 05:33 | 05:05 | 05:23
|20:26 | 21:17  |21:52 | 21:44
|06:29 | 05:31 | 05:04 | 05:24
8:33  [20:27  |21:18  |21:52 | 21:43
6:38 | 06:27 | 05:29 | 05:04 | 05:25
8:35  [20:29  |21:20 |21:53 | 21:42
| 06:24 | 05:28 | 05:04 | 05:27
|20:31  |21:21  |21:53 | 21:40
20| 08:27 | 07:37 |06:22 | 05:27 | 05:04 | 05:28

|16:50 | 17:48 |20:33 | 21:23  |21:54 | 21:39 |19:34 | 18:25 | 16:30
21|08:26 | 07:34 | 06:31  |06:20 |05:25 | 05:05 | 05:29 |07:10 | 08:01 | 07:57

|16:52 | 17:49 | 18:40  |20:34 | 21:24  |21:54 | 21:38 | 20:43  [19:32 | 18:223 | 16:29
22]08:25 |07:32 | 06:29  |06:18 | 05:24 | 05:05 |05:31 | 06:20 | 07:11 | 08:03 | 07:59

|16:53 | 17:51 | 18:42  |20:36 | 21:26  |21:54 | 21:37 | 20:41  [19:30 | 18:221 | 16:27
23|08:24 |07:30 | 06:27  |06:16  |05:22 | 05:05  |05:32 | 06:21  |07:13  |08:05 | 08:01

|16:55 | 17:53 | 18:44  |20:38 | 21:27  |21:54 | 21:35  [20:39 [ 19:27 | 18:19 | 16:26
24|08:23 | 07:28 | 06:24  |06:14  |05:21  |05:05  |05:33 | 06:23 | 07:15 | 08:07 | 08:02

|16:57 | 17:55 | 18:46  |20:40  |21:29  |21:54  |21:34  |20:37  |19:25 | 18:17 | 16:25
25|08:21 | 07:26 | 07:22  |06:12  |05:20 | 05:06  |05:35 | 06:25 |07:16 | 08:08 | 08:04

|16:59 | 17:57  |19:47 | 20:41 | 21:30  |21:55 | 21:33 [ 20:35  [19:22 | 18:15 | 16:24
26|08:20 | 07:24 | 07:20  |06:10  |05:19  |05:06  |05:36 | 06:26 | 07:18 | 08:10 | 08:06

|17:01 | 17:59 | 19:49 | 20:43 21:31 |21:55 | 21:31 [ 20:32 | 19:20 18:13 | 16:23

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

[21:09  [20:03 |18:52 | 16:48
| 05:58 | 06:50 | 07:40 | 07:36
|21:08  |20:00 |18:50 | 16:46
| 06:00 | 06:51 | 07:42 | 07:38
|21:06  |19:58 | 18:47 | 16:45
|06:01 | 06:53 | 07:44 | 07:40
|
|
|
|
|
|
|
|
|
|
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|
|
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|
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|
|
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8:27
6:14
8:28
6:14

21:04  |19:56 | 18:45 | 16:43
06:03 | 06:55 | 07:45 | 07:41
21:02  |19:53 | 1843 | 16:41
06:05 | 06:56 | 07:47 | 07:43
21:00  [19:51 | 18:41 | 16:40
06:06 | 06:58 | 07:49 | 07:45
20:58 | 19:49 | 18:38 | 16:38
06:08 | 07:00 | 07:51 | 07:47
0:56 | 19:46 | 18:36 | 16:37
|07:01 | 07:52 | 07:49
|19:44 | 18:34 | 16:35
| 07:03 | 07:54 | 07:50
|19:41 | 18:32 | 16:34
|07:05 | 07:56 | 07:52
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: | 18:30 | 16:33
| 07:06 | 07:58 | 07:54
119:37 | 18:27 | 16:31
| 07:08 | 07:59 | 07:56
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| |
27108:19  |07:22 |07:17 | 06:07  |05:18  |05:06 |05:38  |06:28 |07:20 | 08:12 | 08:07 8:38
|17:02  |18:00  |19:51  |20:45  |21:33  |21:55  |[21:30  |20:30 | 19:18 | 18:11 | 16:22 6:19
2808:17 |07:19 |07:15 | 06:05 |05:16  |05:07 |05:339 |06:30 |07:21 | 07:14 | 08:09 8:38
|17:04  |18:03  |19:53  |20:47  |21:34  |21:54  [21:28  |20:28  |19:15  [17:09 | 16:21 6:19
29| 08:16 | |07:13 | 06:03  |05:15  |05:07 |05:41 | 06:31  |07:23 | 07:16 | 08:10 8:38
|17:06 | | 19:54  [20:48 | 21:35 | 21:54  |21:27 | 20:226 | 19:13 | 17:07 | 16:20 6:20
30| 08:14 | |07:10  |06:001  |05:14  |05:08 |05:42 |06:33 |07:25 | 07:18 | 08:12 8:38
| 17:08 | |19:56  [20:50 | 21:37 | 21:54  |21:25  |20:223  |19:11 | 17:05 | 16:19 6:21
31]08:13 | | 07:08 | | 05:13 | | 05:44 | 06:35 | |07:19 | 8:38
|17:10 | | 19:58 | |21:38 | |21:23  |20:21 | |17:03 | 6:22
Sonnenscheinstunden | 256 | 275 | 366 | 416 | 487 | 502 | 505 | 456 | 382 | 332 | 265 241
astr.max.mdgl.Beschattung | | | | | | | | | | |
Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergegeben (Sommerzeit wie Bezugsjahr):
Tag im Monat Sonnenaufgang  (SS:MM) Zeitpunkt (SS:MM) Schattenanfang (WEA mit erstem Schatten)
Sonnenuntergang (SS:MM) Minuten mit Schatten Zeitpunkt (SS:MM) Schattenende (WEA mit letztem Schatten)
windPRO 3.0.654 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk 18.12.2018 11:43 298/31/Sind PRO .
18.12.2018 Anlage 8
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Projekt:

LQ13955.2 Fiirstenau-Hollenstede 18

SHADOW - Kalender

Beschreibung:

Windenergie Hollenstede 18 Planungs-

gesellschaft mbH

Schattenwurf-Untersuchung zum
Genehmigungsverfahren fiir die Errichtung
von 4 Windenergieanlagen in Hollenstede

Lizenzierter Anwender:

ZECH Ingenieurgesellschaft mbH

Hessenweg 38
DE-49809 Lingen (Ems)
0049 591 800 1634

Thomas Wihard / wihard@zechgmbh.de

Berechnet:

18.12.2018 11:19/3.0.654

Berechnung: Windenergie Hollenstede 2018-12Schattenrezeptor: IP 36 - BruchstraBe 6

Voraussetzungen fiir Berechnung des Schattenwurfs

Referenzjahr fiir Kalender
Die dargestellten Zeiten sind die astronomisch maximal mogliche 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

2018

|Januar |Februar |Marz | April | Mai | Juni
1] 08:38 | 08:11 | 07:17 | 07:05 | 05:59 | 05:12 20:13 (WEA 18-3)
| 16:23 | 17:12 | 18:04 | 20:00 | 20:52 | 21:39 34 20:47 (WEA 18-3)
2] 08:38 | 08:10 | 07:15 | 07:03 | 05:57 | 05:11 20:13 (WEA 18-3)
| 16:24 | 17:13 | 18:06 | 20:01 | 20:53 | 21:40 34 20:47 (WEA 18-3)
3108:38 | 08:08 | 07:13 | 07:01 | 05:55 | 05:11 20:13 (WEA 18-3)
| 16:25 | 17:15 | 18:08 | 20:03 | 20:55 | 21:41 34 20:47 (WEA 18-3)
4| 08:38 | 08:07 | 07:11 | 06:58 | 05:53 | 05:10 20:12 (WEA 18-3)
| 16:26 | 17:17 | 18:10 | 20:05 | 20:57 | 21:42 35  20:47 (WEA 18-3)
5108:38 | 08:05 | 07:08 | 06:56 | 05:52 | 05:09 20:13 (WEA 18-3)
| 16:28 | 17:19 | 18:12 | 20:06 | 20:58 | 21:43 35  20:48 (WEA 18-3)
6 | 08:37 | 08:03 | 07:06 | 06:54 | 05:50 | 05:08 20:12 (WEA 18-3)
| 16:29 | 17:21 | 18:13 | 20:08 | 21:00 | 21:44 36  20:48 (WEA 18-3)
7 | 08:37 | 08:01 | 07:04 | 06:51 | 05:48 | 05:08 20:13 (WEA 18-3)
| 16:30 | 17:23 | 18:15 | 20:10 | 21:02 | 21:45 36  20:49 (WEA 18-3)
8| 08:37 | 08:00 | 07:01 | 06:49 | 05:46 | 05:07 20:12 (WEA 18-3)
| 16:31 | 17:25 | 18:17 | 20:12 | 21:04 | 21:46 37 20:49 (WEA 18-3)
9 | 08:36 | 07:58 | 06:59 | 06:47 | 05:44 | 05:07 20:13 (WEA 18-3)
| 16:33 | 17:27 | 18:19 | 20:13 | 21:05 | 21:47 36  20:49 (WEA 18-3)
10 | 08:36 | 07:56 | 06:57 | 06:45 | 05:42 | 05:06 20:13 (WEA 18-3)
| 16:34 | 17:29 | 18:21 | 20:15 | 21:07 | 21:48 37 20:50 (WEA 18-3)
11 | 08:35 | 07:54 | 06:55 | 06:42 | 05:41 | 05:06 20:13 (WEA 18-3)
| 16:36 | 17:30 | 18:22 | 20:17 | 21:08 | 21:49 37  20:50 (WEA 18-3)
12 | 08:34 | 07:52 | 06:52 | 06:40 | 05:39 | 05:05 20:13 (WEA 18-3)
| 16:37 | 17:32 | 18:24 | 20:19 | 21:10 | 21:49 37  20:50 (WEA 18-3)
13 | 08:34 | 07:50 | 06:50 | 06:38 | 05:37 | 05:05 20:14 (WEA 18-3)
| 16:39 | 17:34 | 18:26 | 20:20 | 21:12 | 21:50 37  20:51 (WEA 18-3)
14 | 08:33 | 07:48 | 06:48 | 06:35 | 05:36 | 05:05 20:14 (WEA 18-3)
| 16:40 | 17:36 | 18:28 | 20:22 | 21:13 | 21:51 37  20:51 (WEA 18-3)
15 | 08:32 | 07:46 | 06:45 | 06:33 | 05:34 | 05:05 20:13 (WEA 18-3)
| 16:42 | 17:38 | 18:30 | 20:24 | 21:15 | 21:51 38  20:51 (WEA 18-3)
16 | 08:31 | 07:45 | 06:43 | 06:31 | 05:32 | 05:04 20:13 (WEA 18-3)
| 16:43 | 17:40 | 18:31 | 20:26 | 21:17 | 21:52 38  20:51 (WEA 18-3)
17 | 08:30 | 07:43 | 06:41 | 06:29 | 05:31 | 05:04 20:14 (WEA 18-3)
| 16:45 | 17:42 | 18:33 | 20:27 | 21:18 | 21:52 37  20:51 (WEA 18-3)
18 | 08:29 | 07:41 | 06:38 | 06:27 | 05:29 | 05:04 20:14 (WEA 18-3)
| 16:47 | 17:44 | 18:35 | 20:29 | 21:20 | 21:53 37  20:51 (WEA 18-3)
19 | 08:28 | 07:38 | 06:36 | 06:24 | 05:28 20:26 (WEA 18-3) | 05:04 20:14 (WEA 18-3)
| 16:48 | 17:46 | 18:37 | 20:31 | 21:21 5  20:31 (WEA 18-3) | 21:53 38  20:52 (WEA 18-3)
20 | 08:27 | 07:36 | 06:34 | 06:22 | 05:26 20:22 (WEA 18-3) | 05:04 20:15 (WEA 18-3)
| 16:50 | 17:47 | 18:38 | 20:33 | 21:23 13 20:35 (WEA 18-3) | 21:54 38  20:53 (WEA 18-3)
21| 08:26 | 07:34 | 06:31 | 06:20 | 05:25 20:20 (WEA 18-3) | 05:04 20:15 (WEA 18-3)
| 16:52 | 17:49 | 18:40 | 20:34 | 21:24 17 20:37 (WEA 18-3) | 21:54 38  20:53 (WEA 18-3)
22| 08:25 | 07:32 | 06:29 | 06:18 | 05:24 20:18 (WEA 18-3) | 05:05 20:15 (WEA 18-3)
| 16:53 | 17:51 | 18:42 | 20:36 | 21:26 20  20:38 (WEA 18-3) | 21:54 38  20:53 (WEA 18-3)
23] 08:24 | 07:30 | 06:27 | 06:16 | 05:22 20:17 (WEA 18-3) | 05:05 20:15 (WEA 18-3)
| 16:55 | 17:53 | 18:44 | 20:38 | 21:27 23 20:40 (WEA 18-3) | 21:54 38  20:53 (WEA 18-3)
241 08:23 | 07:28 | 06:24 | 06:14 | 05:21 20:16 (WEA 18-3) | 05:05 20:15 (WEA 18-3)
| 16:57 | 17:55 | 18:46 | 20:40 | 21:29 25  20:41 (WEA 18-3) | 21:54 38  20:53 (WEA 18-3)
25 08:21 | 07:26 | 07:22 | 06:12 | 05:20 20:16 (WEA 18-3) | 05:05 20:16 (WEA 18-3)
| 16:59 | 17:57 | 19:47 | 20:41 | 21:30 26  20:42 (WEA 18-3) | 21:54 37  20:53 (WEA 18-3)
26 | 08:20 | 07:24 | 07:20 | 06:09 | 05:19 20:15 (WEA 18-3) | 05:06 20:16 (WEA 18-3)
| 17:00 | 17:59 | 19:49 | 20:43 | 21:31 28  20:43 (WEA 18-3) | 21:55 37  20:53 (WEA 18-3)
27 |1 08:19 | 07:22 | 07:17 | 06:07 | 05:18 20:15 (WEA 18-3) | 05:06 20:16 (WEA 18-3)
| 17:02 | 18:01 | 19:51 | 20:45 | 21:33 29  20:44 (WEA 18-3) | 21:54 38  20:54 (WEA 18-3)
28 | 08:17 | 07:19 | 07:15 | 06:05 | 05:16 20:14 (WEA 18-3) | 05:07 20:16 (WEA 18-3)
| 17:04 | 18:02 | 19:53 | 20:47 | 21:34 30 20:44 (WEA 18-3) | 21:54 38  20:54 (WEA 18-3)
29 | 08:16 | | 07:12 | 06:03 | 05:15 20:14 (WEA 18-3) | 05:07 20:17 (WEA 18-3)
| 17:06 | | 19:54 | 20:48 | 21:35 31  20:45 (WEA 18-3) | 21:54 37  20:54 (WEA 18-3)
30 | 08:14 | | 07:10 | 06:01 | 05:14 20:13 (WEA 18-3) | 05:08 20:17 (WEA 18-3)
| 17:08 | | 19:56 | 20:50 | 21:36 32 20:45 (WEA 18-3) | 21:54 37  20:54 (WEA 18-3)
31]08:13 | | 07:08 | | 05:13 20:13 (WEA 18-3) |
| 17:10 | | 19:58 | | 21:38 33 20:46 (WEA 18-3) |
Sonnenscheinstunden | 256 | 275 | 366 | 416 | 487 | 502
astr.max.mogl.Beschattung | | | | | 312 | 1104

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

Tag im Monat Sonnenaufgang  (SS:MM)

Sonnenuntergang (SS:MM)

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

(WEA mit erstem Schatten)

Minuten mit Schatten (WEA mit letztem Schatten)

18.12.2018 11:43 2999/31/3ind PRO .
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Projekt: Beschreibung: Lizenzierter Anwender:

LQ13955.2 Fiirstenau-Hollenstede 18  Windenergie Hollenstede 18 Planungs- ZECH Ingenieurgesellschaft mbH
gesellschaft mbH Hessenweg 38
DE-49809 Lingen (Ems)
Schattenwurf-Untersuchung zum 0049 591 800 1634
Genehmigungsverfahren fiir die Errichtung Thomas Wihard / wihard@zechgmbh.de

Berechnet:

von 4 Windenergieanlagen in Hollenstede 18.12.2018 11:19/3.0.654

SHADOW - Kalender

Berechnung: Windenergie Hollenstede 2018-12Schattenrezeptor: IP 36 - BruchstraBe 6
Voraussetzungen fiir Berechnung des Schattenwurfs

Referenzjahr fiir Kalender 2018

Die dargestellten Zeiten sind die astronomisch maximal mogliche 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 |Novembel Dezember
1] 05:08 20:17 (WEA 18-3) | 05:45 | 06:36 | 07:26 | 07:21 | 08:13
| 21:54 37  20:54 (WEA 18-3) | 21:22 | 20:19 | 19:08 | 17:01 | 16:19
2| 05:09 20:18 (WEA 18-3) | 05:47 | 06:38 | 07:28 | 07:23 | 08:15
| 21:53 37 20:55 (WEA 18-3) | 21:20 | 20:16 | 19:06 | 16:59 | 16:18
3] 05:10 20:17 (WEA 18-3) | 05:48 | 06:40 | 07:30 | 07:25 | 08:16
| 21:53 37  20:54 (WEA 18-3) | 21:18 | 20:14 | 19:03 | 16:57 | 16:17
4| 05:11 20:18 (WEA 18-3) | 05:50 | 06:41 | 07:31 | 07:27 | 08:18
| 21:53 37 20:55 (WEA 18-3) | 21:17 | 20:12 | 19:01 | 16:55 | 16:17
5] 05:11 20:19 (WEA 18-3) | 05:52 | 06:43 | 07:33 | 07:29 | 08:19
| 21:52 36  20:55 (WEA 18-3) | 21:15 | 20:10 | 18:59 | 16:53 | 16:16
6 | 05:12 20:19 (WEA 18-3) | 05:53 | 06:45 | 07:35 | 07:30 | 08:20
| 21:52 36  20:55 (WEA 18-3) | 21:13 | 20:07 | 18:56 | 16:51 | 16:16
7] 05:13 20:18 (WEA 18-3) | 05:55 | 06:46 | 07:37 | 07:32 | 08:22
| 21:51 36  20:54 (WEA 18-3) | 21:11 | 20:05 | 18:54 | 16:50 | 16:15
8| 05:14 20:19 (WEA 18-3) | 05:56 | 06:48 | 07:38 | 07:34 | 08:23
| 21:51 36  20:55 (WEA 18-3) | 21:09 | 20:03 | 18:52 | 16:48 | 16:15
9 | 05:15 20:19 (WEA 18-3) | 05:58 | 06:49 | 07:40 | 07:36 | 08:24
| 21:50 36  20:55 (WEA 18-3) | 21:07 | 20:00 | 18:50 | 16:46 | 16:14
10 | 05:16 20:20 (WEA 18-3) | 06:00 | 06:51 | 07:42 | 07:38 | 08:25
| 21:49 35  20:55 (WEA 18-3) | 21:06 | 19:58 | 18:47 | 16:45 | 16:14
11 | 05:17 20:20 (WEA 18-3) | 06:01 | 06:53 | 07:44 | 07:40 | 08:27
| 21:48 35  20:55 (WEA 18-3) | 21:04 | 19:56 | 18:45 | 16:43 | 16:14
12| 05:18 20:21 (WEA 18-3) | 06:03 | 06:54 | 07:45 | 07:41 | 08:28
| 21:47 33 20:54 (WEA 18-3) | 21:02 | 19:53 | 18:43 | 16:41 | 16:14
13| 05:19 20:21 (WEA 18-3) | 06:05 | 06:56 | 07:47 | 07:43 | 08:29
| 21:47 33 20:54 (WEA 18-3) | 21:00 | 19:51 | 18:41 | 16:40 | 16:14
14 | 05:20 20:21 (WEA 18-3) | 06:06 | 06:58 | 07:49 | 07:45 | 08:30
| 21:46 33 20:54 (WEA 18-3) | 20:58 | 19:48 | 18:38 | 16:38 | 16:14
15 | 05:21 20:22 (WEA 18-3) | 06:08 | 06:59 | 07:51 | 07:47 | 08:31
| 21:45 31  20:53 (WEA 18-3) | 20:56 | 19:46 | 18:36 | 16:37 | 16:14
16 | 05:23 20:22 (WEA 18-3) | 06:10 | 07:01 | 07:52 | 07:49 | 08:31
| 21:44 31  20:53 (WEA 18-3) | 20:54 | 19:44 | 18:34 | 16:35 | 16:14
17 | 05:24 20:24 (WEA 18-3) | 06:11 | 07:03 | 07:54 | 07:50 | 08:32
| 21:43 29  20:53 (WEA 18-3) | 20:52 | 19:41 | 18:32 | 16:34 | 16:14
18 | 05:25 20:24 (WEA 18-3) | 06:13 | 07:04 | 07:56 | 07:52 | 08:33
| 21:42 29  20:53 (WEA 18-3) | 20:50 | 19:39 | 18:29 | 16:32 | 16:14
19 | 05:27 20:25 (WEA 18-3) | 06:15 | 07:06 | 07:58 | 07:54 | 08:34
| 21:40 27  20:52 (WEA 18-3) | 20:47 | 19:37 | 18:27 | 16:31 | 16:14
20 | 05:28 20:25 (WEA 18-3) | 06:16 | 07:08 | 07:59 | 07:56 | 08:35
| 21:39 26 20:51 (WEA 18-3) | 20:45 | 19:34 | 18:25 | 16:30 | 16:15
21| 05:29 20:27 (WEA 18-3) | 06:18 | 07:09 | 08:01 | 07:57 | 08:35
| 21:38 24 20:51 (WEA 18-3) | 20:43 | 19:32 | 18:23 | 16:29 | 16:15
22 | 05:31 20:28 (WEA 18-3) | 06:20 | 07:11 | 08:03 | 07:59 | 08:36
| 21:37 21 20:49 (WEA 18-3) | 20:41 | 19:29 | 18:21 | 16:27 | 16:15
23| 05:32 20:29 (WEA 18-3) | 06:21 | 07:13 | 08:05 | 08:01 | 08:36
| 21:35 19 20:48 (WEA 18-3) | 20:39 | 19:27 | 18:19 | 16:26 | 16:16
24| 05:33 20:31 (WEA 18-3) | 06:23 | 07:14 | 08:07 | 08:02 | 08:37
| 21:34 15  20:46 (WEA 18-3) | 20:37 | 19:25 | 18:17 | 16:25 | 16:16
25| 05:35 20:34 (WEA 18-3) | 06:25 | 07:16 | 08:08 | 08:04 | 08:37
| 21:33 10 20:44 (WEA 18-3) | 20:34 | 19:22 | 18:15 | 16:24 | 16:17
26 | 05:36 | 06:26 | 07:18 | 08:10 | 08:06 | 08:37
| 21:31 | 20:32 | 19:20 | 18:12 | 16:23 | 16:18
27 | 05:38 | 06:28 | 07:20 | 08:12 | 08:07 | 08:38
| 21:30 | 20:30 | 19:18 | 18:10 | 16:22 | 16:18
28 | 05:39 | 06:30 | 07:21 | 07:14 | 08:09 | 08:38
| 21:28 | 20:28 | 19:15 | 17:08 | 16:21 | 16:19
29 | 05:41 | 06:31 | 07:23 | 07:16 | 08:10 | 08:38
| 21:27 | 20:26 | 19:13 | 17:06 | 16:20 | 16:20
30 | 05:42 | 06:33 | 07:25 | 07:18 | 08:12 | 08:38
| 21:25 | 20:23 | 19:11 | 17:04 | 16:19 | 16:21
31| 05:44 | 06:35 | | 07:19 | | 08:38
| 21:23 | 20:21 | | 17:03 | | 16:22
Sonnenscheinstunden | 505 | 456 | 382 | 332 | 265 | 241

astr.max.mogl.Beschattung | 759 | | | | |

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

Tag im Monat Sonnenaufgang  (SS:MM) Zeitpunkt (SS:MM) Schattenanfang (WEA mit erstem Schatten)
Sonnenuntergang (SS:MM) Minuten mit Schatten Zeitpunkt (SS:MM) Schattenende (WEA mit letztem Schatten)
windPRO 3.0.654 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk 18.12.2018 11:43 300/3 vgi ndPRO .
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Lizenzierter Anwender:

ZECH Ingenieurgesellschaft mbH
Hessenweg 38

DE-49809 Lingen (Ems)

0049 591 800 1634

Thomas Wihard / wihard@zechgmbh.de

Berechnet:

18.12.2018 11:19/3.0.654

Projekt:

LQ13955.2 Fiirstenau-Hollenstede 18

Beschreibung:
Windenergie Hollenstede 18 Planungs-
gesellschaft mbH

Schattenwurf-Untersuchung zum
Genehmigungsverfahren fiir die Errichtung
von 4 Windenergieanlagen in Hollenstede

SHADOW - Kalender

Berechnung: Windenergie Hollenstede 2018-12Schattenrezeptor: IP 37a - BruchstraBe 4/Nordwest
Voraussetzungen fiir Berechnung des Schattenwurfs

Referenzjahr fiir Kalender 2018

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

|Januar |Februar |Marz | April | Mai | Juni
1108:38 | 08:11 | 07:17 | 07:05 18:44 (WEA 18-4) | 05:59 | 05:12 20:34 (WEA 18-1)
| 16:23 | 17:11 | 18:04 | 19:59 46  19:30 (WEA 18-3) | 20:52 | 21:39 22 20:56 (WEA 18-1)
2 08:38 | 08:10 | 07:15 | 07:03 18:44 (WEA 18-4) | 05:57 | 05:11 20:33 (WEA 18-1)
| 16:24 | 17:13 | 18:06 | 20:01 48  19:32 (WEA 18-3) | 20:53 | 21:40 24 20:57 (WEA 18-1)
308:38 | 08:08 | 07:13 | 07:01 18:44 (WEA 18-4) | 05:55 | 05:11 20:32 (WEA 18-1)
| 16:25 | 17:15 | 18:08 | 20:03 49  19:33 (WEA 18-3) | 20:55 | 21:41 25  20:57 (WEA 18-1)
4| 08:38 | 08:06 | 07:10 | 06:58 18:43 (WEA 18-4) | 05:53 | 05:10 20:32 (WEA 18-1)
| 16:26 | 17:17 | 18:10 | 20:05 49 19:32 (WEA 18-3) | 20:57 | 21:42 26 20:58 (WEA 18-1)
51 08:38 | 08:05 | 07:08 | 06:56 18:43 (WEA 18-4) | 05:51 | 05:09 20:32 (WEA 18-1)
| 16:28 | 17:19 | 18:12 | 20:06 50  19:33 (WEA 18-3) | 20:58 | 21:43 27 20:59 (WEA 18-1)
6 | 08:37 | 08:03 | 07:06 | 06:54 18:43 (WEA 18-4) | 05:50 | 05:08 20:32 (WEA 18-1)
| 16:29 | 17:21 | 18:13 | 20:08 50  19:33 (WEA 18-3) | 21:00 | 21:44 27 20:59 (WEA 18-1)
7| 08:37 | 08:01 | 07:04 | 06:51 18:42 (WEA 18-4) | 05:48 | 05:08 20:32 (WEA 18-1)
| 16:30 | 17:23 | 18:15 | 20:10 50  19:32 (WEA 18-3) | 21:02 | 21:45 28  21:00 (WEA 18-1)
8 08:37 | 08:00 | 07:01 | 06:49 18:43 (WEA 18-4) | 05:46 | 05:07 20:31 (WEA 18-1)
| 16:31 | 17:25 | 18:17 | 20:12 49  19:32 (WEA 18-3) | 21:04 | 21:46 29  21:00 (WEA 18-1)
9| 08:36 | 07:58 | 06:59 | 06:47 18:44 (WEA 18-4) | 05:44 | 05:07 20:32 (WEA 18-1)
| 16:33 | 17:27 | 18:19 | 20:13 48  19:32 (WEA 18-3) | 21:05 | 21:47 29  21:01 (WEA 18-1)
10 | 08:36 | 07:56 | 06:57 | 06:45 18:44 (WEA 18-4) | 05:42 | 05:06 20:32 (WEA 18-1)
| 16:34 | 17:28 | 18:21 | 20:15 47 19:31 (WEA 18-3) | 21:07 | 21:48 29  21:01 (WEA 18-1)
11 | 08:35 | 07:54 | 06:55 | 06:42 18:45 (WEA 18-4) | 05:41 | 05:06 20:31 (WEA 18-1)
| 16:36 | 17:30 | 18:22 | 20:17 44 19:29 (WEA 18-3) | 21:08 | 21:49 30  21:01 (WEA 18-1)
12 | 08:34 | 07:52 | 06:52 | 06:40 18:46 (WEA 18-4) | 05:39 | 05:05 20:32 (WEA 18-1)
| 16:37 | 17:32 | 18:24 | 20:19 41 19:28 (WEA 18-3) | 21:10 | 21:49 30  21:02 (WEA 18-1)
13 | 08:34 | 07:50 | 06:50 | 06:38 18:48 (WEA 18-4) | 05:37 | 05:05 20:32 (WEA 18-1)
| 16:39 | 17:34 | 18:26 | 20:20 36 19:27 (WEA 18-3) | 21:12 | 21:50 30  21:02 (WEA 18-1)
14 | 08:33 | 07:48 | 06:48 | 06:35 18:50 (WEA 18-4) | 05:36 | 05:05 20:32 (WEA 18-1)
| 16:40 | 17:36 | 18:28 | 20:22 27  19:25 (WEA 18-3) | 21:13 | 21:51 31 21:03 (WEA 18-1)
15 | 08:32 | 07:46 | 06:45 | 06:33 18:55 (WEA 18-4) | 05:34 | 05:05 20:31 (WEA 18-1)
| 16:42 | 17:38 | 18:30 | 20:24 7 19:20 (WEA 18-3) | 21:15 | 21:51 31 21:02 (WEA 18-1)
16 | 08:31 | 07:45 | 06:43 | 06:31 | 05:32 | 05:04 20:32 (WEA 18-1)
| 16:43 | 17:40 | 18:31 | 20:26 | 21:17 | 21:52 31 21:03 (WEA 18-1)
17 | 08:30 | 07:43 | 06:41 | 06:29 | 05:31 | 05:04 20:32 (WEA 18-1)
| 16:45 | 17:42 | 18:33 | 20:27 | 21:18 | 21:52 31 21:03 (WEA 18-1)
18 | 08:29 | 07:40 | 06:38 | 06:27 | 05:29 | 05:04 20:32 (WEA 18-1)
| 16:47 | 17:44 | 18:35 | 20:29 | 21:20 | 21:53 31 21:03 (WEA 18-1)
19 | 08:28 | 07:38 | 06:36 | 06:24 | 05:28 | 05:04 20:32 (WEA 18-1)
| 16:48 | 17:46 | 18:37 | 20:31 | 21:21 | 21:53 31 21:03 (WEA 18-1)
20 | 08:27 | 07:36 | 06:34 | 06:22 | 05:26 | 05:04 20:33 (WEA 18-1)
| 16:50 | 17:47 | 18:38 | 20:33 | 21:23 | 21:54 31 21:04 (WEA 18-1)
211 08:26 | 07:34 | 06:31 | 06:20 | 05:25 | 05:04 20:33 (WEA 18-1)
| 16:52 | 17:49 | 18:40 | 20:34 | 21:24 | 21:54 31 21:04 (WEA 18-1)
221 08:25 | 07:32 | 06:29 | 06:18 | 05:24 | 05:05 20:33 (WEA 18-1)
| 16:53 | 17:51 | 18:42 | 20:36 | 21:26 | 21:54 31 21:04 (WEA 18-1)
23] 08:24 | 07:30 | 06:27 | 06:16 | 05:22 | 05:05 20:33 (WEA 18-1)
| 16:55 | 17:53 | 18:44 | 20:38 | 21:27 | 21:54 31 21:04 (WEA 18-1)
241 08:23 | 07:28 | 06:24 | 06:14 | 05:21 | 05:05 20:33 (WEA 18-1)
| 16:57 | 17:55 | 18:46 | 20:40 | 21:29 | 21:54 31 21:04 (WEA 18-1)
251 08:21 | 07:26 | 07:22 18:57 (WEA 18-4) | 06:11 | 05:20 | 05:05 20:34 (WEA 18-1)
| 16:59 | 17:57 | 19:47 12 19:09 (WEA 18-4) | 20:41 | 21:30 | 21:54 31 21:05 (WEA 18-1)
26 | 08:20 | 07:24 | 07:19 18:53 (WEA 18-4) | 06:09 | 05:19 20:41 (WEA 18-1) | 05:06 20:34 (WEA 18-1)
| 17:00 | 17:59 | 19:49 18 19:11 (WEA 18-4) | 20:43 | 21:31 6  20:47 (WEA 18-1) | 21:55 31 21:05 (WEA 18-1)
271 08:19 | 07:22 | 07:17 18:51 (WEA 18-4) | 06:07 | 05:17 20:38 (WEA 18-1) | 05:06 20:35 (WEA 18-1)
| 17:02 | 18:01 | 19:51 22 19:13 (WEA 18-4) | 20:45 |21:33 12 20:50 (WEA 18-1) | 21:54 31 21:06 (WEA 18-1)
28 | 08:17 | 07:19 | 07:15 18:49 (WEA 18-4) | 06:05 | 05:16 20:37 (WEA 18-1) | 05:07 20:35 (WEA 18-1)
| 17:04 | 18:02 | 19:53 26 19:15 (WEA 18-4) | 20:47 |21:34 14 20:51 (WEA 18-1) | 21:54 30  21:05 (WEA 18-1)
29 | 08:16 | | 07:12 18:47 (WEA 18-4) | 06:03 | 05:15 20:36 (WEA 18-1) | 05:07 20:35 (WEA 18-1)
| 17:06 | | 19:54 28 19:15 (WEA 18-4) | 20:48 |21:35 17 20:53 (WEA 18-1) | 21:54 31 21:06 (WEA 18-1)
30| 08:14 | | 07:10 18:46 (WEA 18-4) | 06:01 | 05:14 20:35 (WEA 18-1) | 05:08 20:35 (WEA 18-1)
| 17:08 | | 19:56 37 19:26 (WEA 18-3) | 20:50 121:36 19  20:54 (WEA 18-1) | 21:54 30  21:05 (WEA 18-1)
31]08:13 | | 07:08 18:45 (WEA 18-4) | | 05:13 20:34 (WEA 18-1) |
| 17:10 | | 19:58 43 19:28 (WEA 18-3) | |21:38 21 20:55 (WEA 18-1) |
Sonnenscheinstunden | 256 | 275 | 366 | 416 | 487 | 502
astr.max.mdgl.Beschattung | | | 186 | 641 | 89 | 881

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

Tag im Monat Sonnenaufgang  (SS:MM)

Sonnenuntergang (SS:MM)

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

(WEA mit erstem Schatten)

Minuten mit Schatten (WEA mit letztem Schatten)

18.12.2018 11;43/3@1/31/gind PRO .
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Projekt: Beschreibung: Lizenzierter Anwender:

LQ13955.2 Fiirstenau-Hollenstede 18  Windenergie Hollenstede 18 Planungs- ZECH Ingenieurgesellschaft mbH
gesellschaft mbH Hessenweg 38
DE-49809 Lingen (Ems)
Schattenwurf-Untersuchung zum 0049 591 800 1634
Genehmigungsverfahren fiir die Errichtung Thomas Wihard / wihard@zechgmbh.de

Berechnet:

von 4 Windenergieanlagen in Hollenstede 18.12.2018 11:19/3.0.654

SHADOW - Kalender

Berechnung: Windenergie Hollenstede 2018-12Schattenrezeptor: IP 37a - BruchstraBe 4/Nordwest
Voraussetzungen fiir Berechnung des Schattenwurfs

Referenzjahr fiir Kalender 2018

Die dargestellten Zeiten sind die astronomisch maximal mogliche 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] 05:08 20:36 (WEA 18-1) | 05:45 | 06:36 18:46 (WEA 18-4) | 07:26 | 07:21 | 08:13
| 21:54 30 21:06 (WEA 18-1) | 21:22 | 20:19 41 19:28 (WEA 18-3) | 19:08 | 17:01 | 16:19
2 | 05:09 20:35 (WEA 18-1) | 05:47 | 06:38 18:43 (WEA 18-4) | 07:28 | 07:23 | 08:15
| 21:53 30 21:05 (WEA 18-1) | 21:20 | 20:16 45  19:28 (WEA 18-3) | 19:06 | 16:59 | 16:18
3] 05:10 20:36 (WEA 18-1) | 05:48 | 06:39 18:42 (WEA 18-4) | 07:30 | 07:25 | 08:16
| 21:53 30 21:06 (WEA 18-1) | 21:18 | 20:14 47  19:29 (WEA 18-3) | 19:03 | 16:57 | 16:17
4] 05:10 20:37 (WEA 18-1) | 05:50 | 06:41 18:40 (WEA 18-4) | 07:31 | 07:27 | 08:18
| 21:53 29  21:06 (WEA 18-1) | 21:17 | 20:12 49  19:29 (WEA 18-3) | 19:01 | 16:55 | 16:17
5]05:11 20:37 (WEA 18-1) | 05:52 | 06:43 18:40 (WEA 18-4) | 07:33 | 07:29 | 08:19
| 21:52 29  21:06 (WEA 18-1) | 21:15 | 20:10 49  19:29 (WEA 18-3) | 18:59 | 16:53 | 16:16
6 | 05:12 20:37 (WEA 18-1) | 05:53 | 06:44 18:38 (WEA 18-4) | 07:35 | 07:30 | 08:20
| 21:52 28  21:05 (WEA 18-1) | 21:13 | 20:07 50 19:28 (WEA 18-3) | 18:56 | 16:51 | 16:16
7 |1 05:13 20:38 (WEA 18-1) | 05:55 | 06:46 18:38 (WEA 18-4) | 07:37 | 07:32 | 08:22
| 21:51 27  21:05 (WEA 18-1) | 21:11 | 20:05 50 19:28 (WEA 18-3) | 18:54 | 16:50 | 16:15
8] 05:14 20:38 (WEA 18-1) | 05:56 | 06:48 18:38 (WEA 18-4) | 07:38 | 07:34 | 08:23
| 21:50 27  21:05 (WEA 18-1) | 21:09 | 20:03 50 19:28 (WEA 18-3) | 18:52 | 16:48 | 16:15
9 | 05:15 20:39 (WEA 18-1) | 05:58 | 06:49 18:37 (WEA 18-4) | 07:40 | 07:36 | 08:24
| 21:50 26 21:05 (WEA 18-1) | 21:07 | 20:00 49  19:26 (WEA 18-3) | 18:50 | 16:46 | 16:14
10 | 05:16 20:40 (WEA 18-1) | 06:00 | 06:51 18:37 (WEA 18-4) | 07:42 | 07:38 | 08:25
| 21:49 25  21:05 (WEA 18-1) | 21:06 | 19:58 49  19:26 (WEA 18-3) | 18:47 | 16:45 | 16:14
11 | 05:17 20:40 (WEA 18-1) | 06:01 | 06:53 18:36 (WEA 18-4) | 07:43 | 07:40 | 08:26
| 21:48 24 21:04 (WEA 18-1) | 21:04 | 19:56 48  19:24 (WEA 18-3) | 18:45 | 16:43 | 16:14
12 | 05:18 20:41 (WEA 18-1) | 06:03 | 06:54 18:36 (WEA 18-4) | 07:45 | 07:41 | 08:28
| 21:47 23 21:04 (WEA 18-1) | 21:02 | 19:53 47  19:23 (WEA 18-3) | 18:43 | 16:41 | 16:14
13| 05:19 20:42 (WEA 18-1) | 06:05 | 06:56 18:37 (WEA 18-4) | 07:47 | 07:43 | 08:29
| 21:47 21 21:03 (WEA 18-1) | 21:00 | 19:51 44  19:21 (WEA 18-3) | 18:40 | 16:40 | 16:14
14 | 05:20 20:43 (WEA 18-1) | 06:06 | 06:58 18:36 (WEA 18-4) | 07:49 | 07:45 | 08:30
| 21:46 20  21:03 (WEA 18-1) | 20:58 | 19:48 38 19:17 (WEA 18-3) | 18:38 | 16:38 | 16:14
15| 05:21 20:44 (WEA 18-1) | 06:08 | 06:59 18:37 (WEA 18-4) | 07:51 | 07:47 | 08:31
| 21:45 18  21:02 (WEA 18-1) | 20:56 | 19:46 28  19:05 (WEA 18-4) | 18:36 | 16:37 | 16:14
16 | 05:23 20:45 (WEA 18-1) | 06:10 | 07:01 18:38 (WEA 18-4) | 07:52 | 07:49 | 08:31
| 21:44 16 21:01 (WEA 18-1) | 20:54 | 19:44 26 19:04 (WEA 18-4) | 18:34 | 16:35 | 16:14
17 | 05:24 20:47 (WEA 18-1) | 06:11 | 07:03 18:39 (WEA 18-4) | 07:54 | 07:50 | 08:32
| 21:43 13 21:00 (WEA 18-1) | 20:52 | 19:41 23 19:02 (WEA 18-4) | 18:32 | 16:34 | 16:14
18 | 05:25 20:49 (WEA 18-1) | 06:13 | 07:04 18:41 (WEA 18-4) | 07:56 | 07:52 | 08:33
| 21:42 9  20:58 (WEA 18-1) | 20:49 | 19:39 19  19:00 (WEA 18-4) | 18:29 | 16:32 | 16:14
19 | 05:26 | 06:15 | 07:06 18:42 (WEA 18-4) | 07:58 | 07:54 | 08:34
| 21:40 | 20:47 |19:37 14  18:56 (WEA 18-4) | 18:27 | 16:31 | 16:14
20 | 05:28 | 06:16 | 07:08 18:48 (WEA 18-4) | 07:59 | 07:56 | 08:35
| 21:39 | 20:45 | 19:34 2 18:50 (WEA 18-4) | 18:25 | 16:30 | 16:15
21 | 05:29 | 06:18 | 07:09 | 08:01 | 07:57 | 08:35
| 21:38 | 20:43 | 19:32 |18:23 | 16:29 | 16:15
22 | 05:31 | 06:20 | 07:11 |08:03 | 07:59 | 08:36
| 21:37 | 20:41 | 19:29 | 18:21 |16:27 | 16:15
23 | 05:32 | 06:21 | 07:13 | 08:05 | 08:01 | 08:36
| 21:35 | 20:39 | 19:27 | 18:19 | 16:26 | 16:16
24 | 05:33 | 06:23 | 07:14 | 08:07  |08:02 | 08:37
| 21:34 | 20:37 | 19:25 | 18:17 | 16:25 | 16:16
25 | 05:35 | 06:25 | 07:16 | 08:08 | 08:04 | 08:37
| 21:33 | 20:34 | 19:22 | 18:15 | 16:24 | 16:17
26 | 05:36 | 06:26 | 07:18 | 08:10 | 08:06 | 08:37
| 21:31 | 20:32 | 19:20 |18:12 | 16:23 | 16:18
27 | 05:38 | 06:28 | 07:20 |08:12  |08:07 | 08:38
| 21:30 | 20:30 | 19:18 | 18:10 | 16:22 | 16:18
28 | 05:39 | 06:30 | 07:21 |07:14 ] 08:09 | 08:38
| 21:28 | 20:28 | 19:15 | 17:08 | 16:21 | 16:19
29 | 05:41 | 06:31 18:56 (WEA 18-4) | 07:23 |07:16 | 08:10 | 08:38
| 21:27 |20:26 10  19:22 (WEA 18-3) | 19:13 |17:06 | 16:20 | 16:20
30 | 05:42 | 06:33 18:50 (WEA 18-4) | 07:25 |07:18 | 08:12 | 08:38
| 21:25 |20:23 27  19:25 (WEA 18-3) | 19:10 |17:04 | 16:19 | 16:21
31 | 05:44 | 06:34 18:47 (WEA 18-4) | |07:19 | | 08:38
| 21:23 |20:21 37 19:27 (WEA 18-3) | |17:02 | | 16:22
Sonnenscheinstunden | 505 | 456 | 382 | 332 | 265 | 241
astr.max.mogl.Beschattung | 425 | 74 | 768 | | |
Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergegeben (Sommerzeit wie Bezugsjahr):
Tag im Monat Sonnenaufgang  (SS:MM) Zeitpunkt (SS:MM) Schattenanfang (WEA mit erstem Schatten)
Sonnenuntergang (SS:MM) Minuten mit Schatten Zeitpunkt (SS:MM) Schattenende (WEA mit letztem Schatten)
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Lizenzierter Anwender:

ZECH Ingenieurgesellschaft mbH
Hessenweg 38

DE-49809 Lingen (Ems)

0049 591 800 1634

Thomas Wihard / wihard@zechgmbh.de

Berechnet:

18.12.2018 11:19/3.0.654

Projekt:

LQ13955.2 Fiirstenau-Hollenstede 18

Beschreibung:
Windenergie Hollenstede 18 Planungs-
gesellschaft mbH

Schattenwurf-Untersuchung zum
Genehmigungsverfahren fiir die Errichtung
von 4 Windenergieanlagen in Hollenstede

SHADOW - Kalender

Berechnung: Windenergie Hollenstede 2018-12Schattenrezeptor: IP 37b - BruchstraBe 4/Siidwest
Voraussetzungen fiir Berechnung des Schattenwurfs

Referenzjahr fiir Kalender 2018

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

|Januar |Februar |Marz | April | Mai | Juni
1108:38 | 08:11 | 07:17 | 07:05 18:46 (WEA 18-4) | 05:59 | 05:12 20:36 (WEA 18-1)
| 16:23 | 17:11 | 18:04 | 19:59 44 19:30 (WEA 18-3) | 20:52 | 21:39 21 20:57 (WEA 18-1)
2 08:38 | 08:10 | 07:15 | 07:03 18:45 (WEA 18-4) | 05:57 | 05:11 20:35 (WEA 18-1)
| 16:24 | 17:13 | 18:06 | 20:01 47 19:32 (WEA 18-3) | 20:53 | 21:40 22 20:57 (WEA 18-1)
308:38 | 08:08 | 07:13 | 07:01 18:45 (WEA 18-4) | 05:55 | 05:11 20:35 (WEA 18-1)
| 16:25 | 17:15 | 18:08 | 20:03 48  19:33 (WEA 18-3) | 20:55 | 21:41 23 20:58 (WEA 18-1)
4| 08:38 | 08:06 | 07:10 | 06:58 18:44 (WEA 18-4) | 05:53 | 05:10 20:34 (WEA 18-1)
| 16:26 | 17:17 | 18:10 | 20:05 49  19:33 (WEA 18-3) | 20:57 | 21:42 24 20:58 (WEA 18-1)
51 08:38 | 08:05 | 07:08 | 06:56 18:44 (WEA 18-4) | 05:51 | 05:09 20:34 (WEA 18-1)
| 16:28 | 17:19 | 18:12 | 20:06 50  19:34 (WEA 18-3) | 20:58 | 21:43 25 20:59 (WEA 18-1)
6 | 08:37 | 08:03 | 07:06 | 06:54 18:44 (WEA 18-4) | 05:50 | 05:08 20:34 (WEA 18-1)
| 16:29 | 17:21 | 18:13 | 20:08 50  19:34 (WEA 18-3) | 21:00 | 21:44 25 20:59 (WEA 18-1)
7| 08:37 | 08:01 | 07:04 | 06:51 18:43 (WEA 18-4) | 05:48 | 05:08 20:34 (WEA 18-1)
| 16:30 | 17:23 | 18:15 | 20:10 50  19:33 (WEA 18-3) | 21:02 | 21:45 26 21:00 (WEA 18-1)
8 08:37 | 08:00 | 07:01 | 06:49 18:44 (WEA 18-4) | 05:46 | 05:07 20:33 (WEA 18-1)
| 16:31 | 17:25 | 18:17 | 20:12 49  19:33 (WEA 18-3) | 21:04 | 21:46 27  21:00 (WEA 18-1)
9| 08:36 | 07:58 | 06:59 | 06:47 18:44 (WEA 18-4) | 05:44 | 05:07 20:34 (WEA 18-1)
| 16:33 | 17:27 | 18:19 | 20:13 49  19:33 (WEA 18-3) | 21:05 | 21:47 27  21:01 (WEA 18-1)
10 | 08:36 | 07:56 | 06:57 | 06:45 18:45 (WEA 18-4) | 05:42 | 05:06 20:34 (WEA 18-1)
| 16:34 | 17:28 | 18:21 | 20:15 47 19:32 (WEA 18-3) | 21:07 | 21:48 28 21:02 (WEA 18-1)
11 | 08:35 | 07:54 | 06:55 | 06:42 18:45 (WEA 18-4) | 05:41 | 05:06 20:33 (WEA 18-1)
| 16:36 | 17:30 | 18:22 | 20:17 46  19:31 (WEA 18-3) | 21:08 | 21:49 29  21:02 (WEA 18-1)
12 | 08:34 | 07:52 | 06:52 | 06:40 18:46 (WEA 18-4) | 05:39 | 05:05 20:34 (WEA 18-1)
| 16:37 | 17:32 | 18:24 | 20:19 44 19:30 (WEA 18-3) | 21:10 | 21:49 29  21:03 (WEA 18-1)
13 | 08:34 | 07:50 | 06:50 | 06:38 18:48 (WEA 18-4) | 05:37 | 05:05 20:34 (WEA 18-1)
| 16:39 | 17:34 | 18:26 | 20:20 40  19:29 (WEA 18-3) | 21:12 | 21:50 29  21:03 (WEA 18-1)
14 | 08:33 | 07:48 | 06:48 | 06:35 18:50 (WEA 18-4) | 05:36 | 05:05 20:34 (WEA 18-1)
| 16:40 | 17:36 | 18:28 | 20:22 32 19:27 (WEA 18-3) | 21:13 | 21:51 30  21:04 (WEA 18-1)
15 | 08:32 | 07:46 | 06:45 | 06:33 18:51 (WEA 18-4) | 05:34 | 05:05 20:33 (WEA 18-1)
| 16:42 | 17:38 | 18:30 | 20:24 22 19:23 (WEA 18-3) | 21:15 | 21:51 30 21:03 (WEA 18-1)
16 | 08:31 | 07:45 | 06:43 | 06:31 | 05:32 | 05:04 20:33 (WEA 18-1)
| 16:43 | 17:40 | 18:31 | 20:26 | 21:17 | 21:52 30 21:03 (WEA 18-1)
17 | 08:30 | 07:43 | 06:41 | 06:29 | 05:31 | 05:04 20:34 (WEA 18-1)
| 16:45 | 17:42 | 18:33 | 20:27 | 21:18 | 21:52 30  21:04 (WEA 18-1)
18 | 08:29 | 07:40 | 06:38 | 06:27 | 05:29 | 05:04 20:34 (WEA 18-1)
| 16:47 | 17:44 | 18:35 | 20:29 | 21:20 | 21:53 30  21:04 (WEA 18-1)
19 | 08:28 | 07:38 | 06:36 | 06:24 | 05:28 | 05:04 20:34 (WEA 18-1)
| 16:48 | 17:46 | 18:37 | 20:31 | 21:21 | 21:53 30  21:04 (WEA 18-1)
20 | 08:27 | 07:36 | 06:34 | 06:22 | 05:26 | 05:04 20:35 (WEA 18-1)
| 16:50 | 17:47 | 18:38 | 20:33 | 21:23 | 21:54 30  21:05 (WEA 18-1)
211 08:26 | 07:34 | 06:31 | 06:20 | 05:25 | 05:04 20:35 (WEA 18-1)
| 16:52 | 17:49 | 18:40 | 20:34 | 21:24 | 21:54 30  21:05 (WEA 18-1)
221 08:25 | 07:32 | 06:29 | 06:18 | 05:24 | 05:05 20:35 (WEA 18-1)
| 16:53 | 17:51 | 18:42 | 20:36 | 21:26 | 21:54 30  21:05 (WEA 18-1)
231 08:24 | 07:30 | 06:27 | 06:16 | 05:22 | 05:05 20:35 (WEA 18-1)
| 16:55 | 17:53 | 18:44 | 20:38 | 21:27 | 21:54 30 21:05 (WEA 18-1)
24108:23 | 07:28 | 06:24 | 06:14 | 05:21 | 05:05 20:35 (WEA 18-1)
| 16:57 | 17:55 | 18:46 | 20:40 | 21:29 | 21:54 30  21:05 (WEA 18-1)
251 08:21 | 07:26 | 07:22 19:01 (WEA 18-4) | 06:11 | 05:20 | 05:05 20:36 (WEA 18-1)
| 16:59 | 17:57 | 19:47 6  19:07 (WEA 18-4) | 20:41 | 21:30 | 21:54 30 21:06 (WEA 18-1)
26 | 08:20 | 07:24 | 07:19 18:56 (WEA 18-4) | 06:09 | 05:19 | 05:06 20:36 (WEA 18-1)
| 17:00 | 17:59 | 19:49 15 19:11 (WEA 18-4) | 20:43 | 21:31 | 21:55 30  21:06 (WEA 18-1)
271 08:19 | 07:22 | 07:17 18:53 (WEA 18-4) | 06:07 | 05:17 20:44 (WEA 18-1) | 05:06 20:37 (WEA 18-1)
| 17:02 | 18:01 | 19:51 20 19:13 (WEA 18-4) | 20:45 | 21:33 3 20:47 (WEA 18-1) | 21:54 30  21:07 (WEA 18-1)
28 | 08:17 | 07:19 | 07:15 18:51 (WEA 18-4) | 06:05 | 05:16 20:40 (WEA 18-1) | 05:07 20:36 (WEA 18-1)
| 17:04 | 18:02 | 19:53 24 19:15 (WEA 18-4) | 20:47 |21:34 11 20:51 (WEA 18-1) | 21:54 30  21:06 (WEA 18-1)
29 | 08:16 | | 07:12 18:49 (WEA 18-4) | 06:03 | 05:15 20:39 (WEA 18-1) | 05:07 20:37 (WEA 18-1)
| 17:06 | | 19:54 27  19:16 (WEA 18-4) | 20:48 |21:35 13 20:52 (WEA 18-1) | 21:54 30 21:07 (WEA 18-1)
30| 08:14 | | 07:10 18:48 (WEA 18-4) | 06:01 | 05:14 20:37 (WEA 18-1) | 05:08 20:37 (WEA 18-1)
| 17:08 | | 19:56 29 19:17 (WEA 18-4) | 20:50 121:36 17  20:54 (WEA 18-1) | 21:54 29  21:06 (WEA 18-1)
31]08:13 | | 07:08 18:46 (WEA 18-4) | | 05:13 20:36 (WEA 18-1) |
| 17:10 | | 19:58 42 19:28 (WEA 18-3) | |21:38 19 20:55 (WEA 18-1) |
Sonnenscheinstunden | 256 | 275 | 366 | 416 | 487 | 502
astr.max.mdgl.Beschattung | | | 163 | 667 | 63 | 844

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

Tag im Monat Sonnenaufgang  (SS:MM)

Sonnenuntergang (SS:MM)

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

(WEA mit erstem Schatten)

Minuten mit Schatten (WEA mit letztem Schatten)

18.12.2018 11:43 / 303/3 V8| ndPRO .
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Projekt: Beschreibung: Lizenzierter Anwender:

LQ13955.2 Fiirstenau-Hollenstede 18  Windenergie Hollenstede 18 Planungs- ZECH Ingenieurgesellschaft mbH
gesellschaft mbH Hessenweg 38
DE-49809 Lingen (Ems)
Schattenwurf-Untersuchung zum 0049 591 800 1634
Genehmigungsverfahren fiir die Errichtung Thomas Wihard / wihard@zechgmbh.de

Berechnet:

von 4 Windenergieanlagen in Hollenstede 18.12.2018 11:19/3.0.654

SHADOW - Kalender

Berechnung: Windenergie Hollenstede 2018-12Schattenrezeptor: IP 37b - BruchstraBe 4/Siidwest
Voraussetzungen fiir Berechnung des Schattenwurfs

Referenzjahr fiir Kalender 2018

Die dargestellten Zeiten sind die astronomisch maximal mogliche 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] 05:08 20:38 (WEA 18-1) | 05:45 | 06:36 18:46 (WEA 18-4) | 07:26 | 07:21 | 08:13
| 21:54 29  21:07 (WEA 18-1) | 21:22 | 20:19 44 19:30 (WEA 18-3) | 19:08 | 17:01 | 16:19
2 | 05:09 20:37 (WEA 18-1) | 05:47 | 06:38 18:44 (WEA 18-4) | 07:28 | 07:23 | 08:15
| 21:53 29  21:06 (WEA 18-1) | 21:20 | 20:16 46  19:30 (WEA 18-3) | 19:06 | 16:59 | 16:18
3] 05:10 20:38 (WEA 18-1) | 05:48 | 06:39 18:43 (WEA 18-4) | 07:30 | 07:25 | 08:16
| 21:53 28  21:06 (WEA 18-1) | 21:18 | 20:14 47  19:30 (WEA 18-3) | 19:03 | 16:57 | 16:17
4] 05:10 20:39 (WEA 18-1) | 05:50 | 06:41 18:41 (WEA 18-4) | 07:31 | 07:27 | 08:18
| 21:53 28  21:07 (WEA 18-1) | 21:17 | 20:12 49  19:30 (WEA 18-3) | 19:01 | 16:55 | 16:17
5]05:11 20:39 (WEA 18-1) | 05:52 | 06:43 18:41 (WEA 18-4) | 07:33 | 07:29 | 08:19
| 21:52 28  21:07 (WEA 18-1) | 21:15 | 20:10 49  19:30 (WEA 18-3) | 18:59 | 16:53 | 16:16
6 | 05:12 20:39 (WEA 18-1) | 05:53 | 06:44 18:39 (WEA 18-4) | 07:35 | 07:30 | 08:20
| 21:52 27  21:06 (WEA 18-1) | 21:13 | 20:07 50 19:29 (WEA 18-3) | 18:56 | 16:51 | 16:16
7 |1 05:13 20:40 (WEA 18-1) | 05:55 | 06:46 18:39 (WEA 18-4) | 07:37 | 07:32 | 08:22
| 21:51 26 21:06 (WEA 18-1) | 21:11 | 20:05 50 19:29 (WEA 18-3) | 18:54 | 16:50 | 16:15
8| 05:14 20:40 (WEA 18-1) | 05:56 | 06:48 18:39 (WEA 18-4) | 07:38 | 07:34 | 08:23
| 21:50 26 21:06 (WEA 18-1) | 21:09 | 20:03 50 19:29 (WEA 18-3) | 18:52 | 16:48 | 16:15
9 | 05:15 20:41 (WEA 18-1) | 05:58 | 06:49 18:38 (WEA 18-4) | 07:40 | 07:36 | 08:24
| 21:50 25  21:06 (WEA 18-1) | 21:07 | 20:00 49  19:27 (WEA 18-3) | 18:50 | 16:46 | 16:14
10 | 05:16 20:42 (WEA 18-1) | 06:00 | 06:51 18:38 (WEA 18-4) | 07:42 | 07:38 | 08:25
| 21:49 23 21:05 (WEA 18-1) | 21:06 | 19:58 48  19:26 (WEA 18-3) | 18:47 | 16:45 | 16:14
11 | 05:17 20:43 (WEA 18-1) | 06:01 | 06:53 18:37 (WEA 18-4) | 07:43 | 07:40 | 08:26
| 21:48 22 21:05 (WEA 18-1) | 21:04 | 19:56 47  19:24 (WEA 18-3) | 18:45 | 16:43 | 16:14
12 | 05:18 20:43 (WEA 18-1) | 06:03 | 06:54 18:38 (WEA 18-4) | 07:45 | 07:41 | 08:28
| 21:47 21 21:04 (WEA 18-1) | 21:02 | 19:53 45  19:23 (WEA 18-3) | 18:43 | 16:41 | 16:14
13| 05:19 20:44 (WEA 18-1) | 06:05 | 06:56 18:38 (WEA 18-4) | 07:47 | 07:43 | 08:29
| 21:47 20  21:04 (WEA 18-1) | 21:00 | 19:51 43 19:21 (WEA 18-3) | 18:40 | 16:40 | 16:14
14 | 05:20 20:45 (WEA 18-1) | 06:06 | 06:58 18:38 (WEA 18-4) | 07:49 | 07:45 | 08:30
| 21:46 18  21:03 (WEA 18-1) | 20:58 | 19:48 29  19:07 (WEA 18-4) | 18:38 | 16:38 | 16:14
15| 05:21 20:46 (WEA 18-1) | 06:08 | 06:59 18:39 (WEA 18-4) | 07:51 | 07:47 | 08:31
| 21:45 16  21:02 (WEA 18-1) | 20:56 | 19:46 27  19:06 (WEA 18-4) | 18:36 | 16:37 | 16:14
16 | 05:23 20:48 (WEA 18-1) | 06:10 | 07:01 18:40 (WEA 18-4) | 07:52 | 07:49 | 08:31
| 21:44 12 21:00 (WEA 18-1) | 20:54 | 19:44 25 19:05 (WEA 18-4) | 18:34 | 16:35 | 16:14
17 | 05:24 20:51 (WEA 18-1) | 06:11 | 07:03 18:41 (WEA 18-4) | 07:54 | 07:50 | 08:32
| 21:43 8  20:59 (WEA 18-1) | 20:52 | 19:41 21 19:02 (WEA 18-4) | 18:32 | 16:34 | 16:14
18 | 05:25 | 06:13 | 07:04 18:43 (WEA 18-4) | 07:56 | 07:52 | 08:33
| 21:42 | 20:49 [19:39 17  19:00 (WEA 18-4) | 18:29 | 16:32 | 16:14
19 | 05:26 | 06:15 | 07:06 18:46 (WEA 18-4) | 07:58 | 07:54 | 08:34
| 21:40 | 20:47 | 19:37 9  18:55 (WEA 18-4) | 18:27 | 16:31 | 16:14
20 | 05:28 | 06:16 | 07:08 |07:59 | 07:56 | 08:35
| 21:39 | 20:45 | 19:34 | 18:25 | 16:30 | 16:15
21 | 05:29 | 06:18 | 07:09 | 08:01 | 07:57 | 08:35
| 21:38 | 20:43 | 19:32 |18:23 | 16:29 | 16:15
22 | 05:31 | 06:20 | 07:11 |08:03 | 07:59 | 08:36
| 21:37 | 20:41 | 19:29 | 18:21 | 16:27 | 16:15
23| 05:32 | 06:21 | 07:13 | 08:05 | 08:01 | 08:36
| 21:35 | 20:39 | 19:27 | 18:19 | 16:26 | 16:16
24 | 05:33 | 06:23 | 07:14 | 08:07  |08:02 | 08:37
| 21:34 | 20:37 | 19:25 | 18:17 | 16:25 | 16:16
25 | 05:35 | 06:25 | 07:16 | 08:08 | 08:04 | 08:37
| 21:33 | 20:34 | 19:22 | 18:15 | 16:24 | 16:17
26 | 05:36 | 06:26 | 07:18 | 08:10 | 08:06 | 08:37
| 21:31 | 20:32 | 19:20 |18:12 | 16:23 | 16:18
27 | 05:38 | 06:28 | 07:20 |08:12  |08:07 | 08:38
| 21:30 | 20:30 | 19:18 | 18:10 | 16:22 | 16:18
28 | 05:39 | 06:30 | 07:21 |07:14 ] 08:09 | 08:38
| 21:28 | 20:28 | 19:15 | 17:08 | 16:21 | 16:19
29 | 05:41 | 06:31 18:53 (WEA 18-4) | 07:23 |07:16 | 08:10 | 08:38
| 21:27 |20:26 23 19:25 (WEA 18-3) | 19:13 |17:06 | 16:20 | 16:20
30 | 05:42 | 06:33 18:49 (WEA 18-4) | 07:25 |07:18 | 08:12 | 08:38
| 21:25 |20:23 33 19:27 (WEA 18-3) | 19:10 |17:04 | 16:19 | 16:21
31 | 05:44 | 06:34 18:47 (WEA 18-4) | |07:19 | | 08:38
| 21:23 |20:21 40  19:28 (WEA 18-3) | |17:02 | | 16:22
Sonnenscheinstunden | 505 | 456 | 382 | 332 | 265 | 241
astr.max.mogl.Beschattung | 386 | 96 | 745 | | |
Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergegeben (Sommerzeit wie Bezugsjahr):
Tag im Monat Sonnenaufgang  (SS:MM) Zeitpunkt (SS:MM) Schattenanfang (WEA mit erstem Schatten)
Sonnenuntergang (SS:MM) Minuten mit Schatten Zeitpunkt (SS:MM) Schattenende (WEA mit letztem Schatten)
windPRO 3.0.654 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk 18.12.2018 11:43 / 3(34/31/g|nd PRO .
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Lizenzierter Anwender:

ZECH Ingenieurgesellschaft mbH
Hessenweg 38

DE-49809 Lingen (Ems)

0049 591 800 1634

Thomas Wihard / wihard@zechgmbh.de

Projekt:

LQ13955.2 Fiirstenau-Hollenstede 18

Beschreibung:
Windenergie Hollenstede 18 Planungs-
gesellschaft mbH

Schattenwurf-Untersuchung zum
Genehmigungsverfahren fiir die Errichtung

SHADOW - Kalender

Berechnung: Windenergie Hollenstede 2018-12Schattenrezeptor: IP 38 - Wielage 5
Voraussetzungen fiir Berechnung des Schattenwurfs

Referenzjahr fiir Kalender
Die dargestellten Zeiten sind die astronomisch maximal mogliche 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

von 4 Windenergieanlagen in Hollenstede

2018

Berechnet:

18.12.2018 11:19/3.0.654

|Januar | Februar | Marz | April | Mai | Juni
1]08:38 | 08:11 15:48 (WEA 18-4) | 07:17 15:54 (WEA 18-2) | 07:05 | 05:59 | 05:12
| 16:23 | 17:11 25 16:13 (WEA 18-4) | 18:04 42 16:36 (WEA 18-2) | 20:00 | 20:52 | 21:39
2| 08:38 | 08:10 15:50 (WEA 18-4) | 07:15 15:55 (WEA 18-2) | 07:03 | 05:57 | 05:11
| 16:24 | 17:13 23 16:13 (WEA 18-4) | 18:06 50 17:25 (WEA 18-1) | 20:01 | 20:53 | 21:40
3| 08:38 | 08:08 15:51 (WEA 18-4) | 07:13 15:56 (WEA 18-2) | 07:01 | 05:55 | 05:11
| 16:25 | 17:15 21 16:12 (WEA 18-4) | 18:08 55 17:28 (WEA 18-1) | 20:03 | 20:55 | 21:41
4] 08:38 | 08:07 15:51 (WEA 18-4) | 07:10 15:57 (WEA 18-2) | 06:58 | 05:53 | 05:10
| 16:26 | 17:17 20 16:11 (WEA 18-4) | 18:10 57  17:30 (WEA 18-1) | 20:05 | 20:57 | 21:42
5 08:38 | 08:05 15:53 (WEA 18-4) | 07:08 15:58 (WEA 18-2) | 06:56 | 05:51 | 05:09
| 16:28 | 17:19 23 16:48 (WEA 18-3) | 18:12 58  17:32 (WEA 18-1) | 20:06 | 20:59 | 21:43
6 | 08:37 | 08:03 15:55 (WEA 18-4) | 07:06 15:59 (WEA 18-2) | 06:54 | 05:50 | 05:08
| 16:29 | 17:21 25 16:51 (WEA 18-3) | 18:13 58 17:33 (WEA 18-1) | 20:08 | 21:00 | 21:44
7 | 08:37 | 08:01 15:57 (WEA 18-4) | 07:04 16:02 (WEA 18-2) | 06:51 | 05:48 | 05:08
| 16:30 | 17:23 35 16:53 (WEA 18-3) | 18:15 56 17:34 (WEA 18-1) | 20:10 | 21:02 | 21:45
8| 08:37 | 08:00 16:06 (WEA 18-2) | 07:01 16:05 (WEA 18-2) | 06:49 | 05:46 | 05:07
| 16:31 | 17:25 37 16:54 (WEA 18-3) | 18:17 51  17:35 (WEA 18-1) | 20:12 | 21:04 | 21:46
9| 08:36 | 07:58 16:04 (WEA 18-2) | 06:59 16:08 (WEA 18-2) | 06:47 | 05:44 | 05:07
| 16:33 | 17:27 44  16:56 (WEA 18-3) | 18:19 45  17:35 (WEA 18-1) | 20:13 | 21:05 | 21:47
10 | 08:36 | 07:56 16:03 (WEA 18-2) | 06:57 17:02 (WEA 18-1) | 06:45 | 05:42 | 05:06
| 16:34 | 17:28 47  16:56 (WEA 18-3) | 18:21 33 17:35 (WEA 18-1) | 20:15 | 21:07 | 21:48
11 | 08:35 | 07:54 16:01 (WEA 18-2) | 06:55 17:02 (WEA 18-1) | 06:42 | 05:41 | 05:06
| 16:36 | 17:30 53  16:57 (WEA 18-3) | 18:22 34 17:36 (WEA 18-1) | 20:17 | 21:09 | 21:49
12 | 08:34 | 07:52 16:00 (WEA 18-2) | 06:52 17:00 (WEA 18-1) | 06:40 | 05:39 | 05:05
| 16:37 | 17:32 56  16:57 (WEA 18-3) | 18:24 35 17:35 (WEA 18-1) | 20:19 | 21:10 | 21:49
13 | 08:34 15:53 (WEA 18-4) | 07:50 15:59 (WEA 18-2) | 06:50 17:01 (WEA 18-1) | 06:38 | 05:37 | 05:05
| 16:39 5 15:58 (WEA 18-4) | 17:34 58  16:57 (WEA 18-3) | 18:26 34 17:35 (WEA 18-1) | 20:20 | 21:12 | 21:50
14 | 08:33 15:51 (WEA 18-4) | 07:48 15:58 (WEA 18-2) | 06:48 17:01 (WEA 18-1) | 06:35 | 05:36 | 05:05
| 16:40 10  16:01 (WEA 18-4) | 17:36 59  16:57 (WEA 18-3) | 18:28 34 17:35 (WEA 18-1) | 20:22 | 21:13 | 21:51
15 | 08:32 15:50 (WEA 18-4) | 07:46 15:57 (WEA 18-2) | 06:45 17:00 (WEA 18-1) | 06:33 | 05:34 | 05:05
| 16:42 13 16:03 (WEA 18-4) | 17:38 60 16:57 (WEA 18-3) | 18:30 34 17:34 (WEA 18-1) | 20:24 | 21:15 | 21:51
16 | 08:31 15:49 (WEA 18-4) | 07:45 15:55 (WEA 18-2) | 06:43 17:01 (WEA 18-1) | 06:31 | 05:32 | 05:04
| 16:43 15 16:04 (WEA 18-4) | 17:40 61  16:56 (WEA 18-3) | 18:31 33 17:34 (WEA 18-1) | 20:26 | 21:17 | 21:52
17 | 08:30 15:48 (WEA 18-4) | 07:43 15:55 (WEA 18-2) | 06:41 17:01 (WEA 18-1) | 06:29 | 05:31 | 05:04
| 16:45 18 16:06 (WEA 18-4) | 17:42 60 16:55 (WEA 18-3) | 18:33 32 17:33 (WEA 18-1) | 20:27 | 21:18 | 21:52
18 | 08:29 15:48 (WEA 18-4) | 07:41 15:54 (WEA 18-2) | 06:38 17:01 (WEA 18-1) | 06:27 | 05:29 | 05:04
| 16:46 19  16:07 (WEA 18-4) | 17:44 60 16:54 (WEA 18-3) | 18:35 30 17:31 (WEA 18-1) | 20:29 | 21:20 | 21:53
19 | 08:28 15:48 (WEA 18-4) | 07:38 15:54 (WEA 18-2) | 06:36 17:03 (WEA 18-1) | 06:24 | 05:28 | 05:04
| 16:48 20 16:08 (WEA 18-4) | 17:46 59  16:53 (WEA 18-3) | 18:37 27  17:30 (WEA 18-1) | 20:31 | 21:21 | 21:53
20 | 08:27 15:47 (WEA 18-4) | 07:36 15:54 (WEA 18-2) | 06:34 17:03 (WEA 18-1) | 06:22 | 05:26 | 05:04
| 16:50 22 16:09 (WEA 18-4) | 17:47 56  16:51 (WEA 18-3) | 18:38 25 17:28 (WEA 18-1) | 20:33 | 21:23 | 21:54
21 | 08:26 15:47 (WEA 18-4) | 07:34 15:53 (WEA 18-2) | 06:31 17:05 (WEA 18-1) | 06:20 | 05:25 | 05:04
| 16:52 23 16:10 (WEA 18-4) | 17:49 46  16:39 (WEA 18-2) | 18:40 22 17:27 (WEA 18-1) | 20:34 | 21:24 | 21:54
22 | 08:25 15:47 (WEA 18-4) | 07:32 15:53 (WEA 18-2) | 06:29 17:07 (WEA 18-1) | 06:18 | 05:24 | 05:05
| 16:53 24 16:11 (WEA 18-4) | 17:51 46  16:39 (WEA 18-2) | 18:42 18  17:25 (WEA 18-1) | 20:36 | 21:26 | 21:54
23| 08:24 15:46 (WEA 18-4) | 07:30 15:52 (WEA 18-2) | 06:27 17:10 (WEA 18-1) | 06:16 | 05:22 | 05:05
| 16:55 25 16:11 (WEA 18-4) | 17:53 47  16:39 (WEA 18-2) | 18:44 10  17:20 (WEA 18-1) | 20:38 | 21:27 | 21:54
24 | 08:23 15:46 (WEA 18-4) | 07:28 15:53 (WEA 18-2) | 06:24 | 06:14 | 05:21 | 05:05
| 16:57 26 16:12 (WEA 18-4) | 17:55 46  16:39 (WEA 18-2) | 18:46 | 20:40 | 21:29 | 21:54
25| 08:21 15:46 (WEA 18-4) | 07:26 15:53 (WEA 18-2) | 07:22 | 06:11 | 05:20 | 05:05
| 16:59 26 16:12 (WEA 18-4) | 17:57 46  16:39 (WEA 18-2) | 19:47 | 20:41 | 21:30 | 21:55
26 | 08:20 15:46 (WEA 18-4) | 07:24 15:53 (WEA 18-2) | 07:19 | 06:09 | 05:19 | 05:06
| 17:00 27  16:13 (WEA 18-4) | 17:59 45  16:38 (WEA 18-2) | 19:49 | 20:43 | 21:31 | 21:55
27 | 08:19 15:46 (WEA 18-4) | 07:22 15:53 (WEA 18-2) | 07:17 | 06:07 | 05:17 | 05:06
| 17:02 27  16:13 (WEA 18-4) | 18:01 44  16:37 (WEA 18-2) | 19:51 | 20:45 | 21:33 | 21:55
28 | 08:17 15:47 (WEA 18-4) | 07:19 15:54 (WEA 18-2) | 07:15 | 06:05 | 05:16 | 05:07
| 17:04 27  16:14 (WEA 18-4) | 18:02 43 16:37 (WEA 18-2) | 19:53 | 20:47 | 21:34 | 21:54
29 | 08:16 15:47 (WEA 18-4) | | 07:12 | 06:03 | 05:15 | 05:07
| 17:06 26 16:13 (WEA 18-4) | | 19:54 | 20:48 | 21:35 | 21:54
30 | 08:14 15:48 (WEA 18-4) | | 07:10 | 06:01 | 05:14 | 05:08
| 17:08 26  16:14 (WEA 18-4) | | 19:56 | 20:50 | 21:37 | 21:54
31 08:13 15:48 (WEA 18-4) | | 07:08 | | 05:13 |
| 17:10 25 16:13 (WEA 18-4) | | 19:58 | | 21:38 |
Sonnenscheinstunden | 256 | 275 | 366 | 416 | 487 | 502
astr.max.mogl.Beschattung | 404 | 1245 | 873 | | |

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

Tag im Monat Sonnenaufgang  (SS:MM)

Sonnenuntergang (SS:MM)

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

(WEA mit erstem Schatten)

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

ZECH Ingenieurgesellschaft mbH
Hessenweg 38

DE-49809 Lingen (Ems)

0049 591 800 1634

Thomas Wihard / wihard@zechgmbh.de

Projekt:

LQ13955.2 Fiirstenau-Hollenstede 18

Beschreibung:
Windenergie Hollenstede 18 Planungs-
gesellschaft mbH

Schattenwurf-Untersuchung zum
Genehmigungsverfahren fiir die Errichtung

SHADOW - Kalender

von 4 Windenergieanlagen in Hollenstede

Berechnet:

Berechnung: Windenergie Hollenstede 2018-12Schattenrezeptor: IP 38 - Wielage 5
Voraussetzungen fiir Berechnung des Schattenwurfs

Referenzjahr fiir Kalender
Die dargestellten Zeiten sind die astronomisch maximal mogliche Beschattungsdauer, berechnet unter folgenden Annahmen:

Die Sonne scheint taglich von Sonnenauf- bis -untergang

2018

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

18.12.2018 11:19/3.0.654

| 3uli |August | September | Oktober | November | Dezember
1] 05:08 | 05:45 | 06:36 | 07:26 17:40 (WEA 18-1) | 07:21 15:30 (WEA 18-2) | 08:13
| 21:54 | 21:22 | 20:19 | 19:08 35 18:15 (WEA 18-1) | 17:01 51  16:25 (WEA 18-3) | 16:19
2| 05:09 | 05:47 | 06:38 | 07:28 17:39 (WEA 18-1) | 07:23 15:31 (WEA 18-2) | 08:15
| 21:54 | 21:20 | 20:16 | 19:06 35 18:14 (WEA 18-1) | 16:59 48  16:25 (WEA 18-3) | 16:18
3] 05:10 | 05:48 | 06:39 | 07:30 17:39 (WEA 18-1) | 07:25 15:34 (WEA 18-2) | 08:16
| 21:53 | 21:18 | 20:14 | 19:03 35 18:14 (WEA 18-1) | 16:57 42 16:24 (WEA 18-3) | 16:17
4] 05:10 | 05:50 | 06:41 | 07:31 17:39 (WEA 18-1) | 07:27 15:36 (WEA 18-2) | 08:18
| 21:53 | 21:17 | 20:12 | 19:01 34 18:13 (WEA 18-1) | 16:55 35  16:23 (WEA 18-3) | 16:17
5] 05:11 | 05:52 | 06:43 | 07:33 16:49 (WEA 18-2) | 07:29 15:26 (WEA 18-4) | 08:19
| 21:52 | 21:15 | 20:10 | 18:59 39  18:13 (WEA 18-1) | 16:53 35  16:22 (WEA 18-3) | 16:16
6] 05:12 | 05:53 | 06:44 | 07:35 16:42 (WEA 18-2) | 07:30 15:24 (WEA 18-4) | 08:20
| 21:52 | 21:13 | 20:07 | 18:56 50  18:11 (WEA 18-1) | 16:51 25 16:20 (WEA 18-3) | 16:15
71 05:13 | 05:55 | 06:46 | 07:37 16:39 (WEA 18-2) | 07:32 15:22 (WEA 18-4) | 08:22
| 21:51 | 21:11 | 20:05 | 18:54 53  18:10 (WEA 18-1) | 16:50 22 16:17 (WEA 18-3) | 16:15
8| 05:14 | 05:56 | 06:48 | 07:38 16:36 (WEA 18-2) | 07:34 15:21 (WEA 18-4) | 08:23
| 21:51 | 21:09 | 20:03 | 18:52 57  18:09 (WEA 18-1) | 16:48 20  15:41 (WEA 18-4) | 16:15
9] 05:15 | 05:58 | 06:49 | 07:40 16:34 (WEA 18-2) | 07:36 15:20 (WEA 18-4) | 08:24
| 21:50 | 21:07 | 20:00 | 18:50 58  18:08 (WEA 18-1) | 16:46 22 15:42 (WEA 18-4) | 16:14
10 | 05:16 | 06:00 | 06:51 | 07:42 16:33 (WEA 18-2) | 07:38 15:20 (WEA 18-4) | 08:25
| 21:49 | 21:06 | 19:58 | 18:47 57  18:06 (WEA 18-1) | 16:44 23 15:43 (WEA 18-4) | 16:14
11 ] 05:17 | 06:01 | 06:53 | 07:43 16:30 (WEA 18-2) | 07:40 15:19 (WEA 18-4) | 08:27
| 21:48 | 21:04 | 19:56 | 18:45 56  18:03 (WEA 18-1) | 16:43 25 15:44 (WEA 18-4) | 16:14
12 | 05:18 | 06:03 | 06:54 | 07:45 16:29 (WEA 18-2) | 07:41 15:19 (WEA 18-4) | 08:28
| 21:48 | 21:02 | 19:53 | 18:43 53  18:01 (WEA 18-1) | 16:41 25 15:44 (WEA 18-4) | 16:14
13| 05:19 | 06:05 | 06:56 | 07:47 16:28 (WEA 18-2) | 07:43 15:19 (WEA 18-4) | 08:29
| 21:47 | 21:00 | 19:51 | 18:40 41 17:09 (WEA 18-2) | 16:40 26 15:45 (WEA 18-4) | 16:14
14 ] 05:20 | 06:06 | 06:58 | 07:49 16:27 (WEA 18-2) | 07:45 15:19 (WEA 18-4) | 08:30
| 21:46 | 20:58 | 19:48 | 18:38 43 17:10 (WEA 18-2) | 16:38 26 15:45 (WEA 18-4) | 16:14
15| 05:21 | 06:08 | 06:59 | 07:51 16:27 (WEA 18-2) | 07:47 15:19 (WEA 18-4) | 08:31
| 21:45 | 20:56 | 19:46 | 18:36 43 17:10 (WEA 18-2) | 16:37 26 15:45 (WEA 18-4) | 16:14
16 | 05:23 | 06:10 | 07:01 | 07:52 16:26 (WEA 18-2) | 07:49 15:19 (WEA 18-4) | 08:31
| 21:44 | 20:54 | 19:44 | 18:34 44 17:10 (WEA 18-2) | 16:35 27  15:46 (WEA 18-4) | 16:14
17 | 05:24 | 06:11 | 07:03 | 07:54 16:24 (WEA 18-2) | 07:50 15:19 (WEA 18-4) | 08:32
| 21:43 | 20:52 | 19:41 | 18:32 46  17:10 (WEA 18-2) | 16:34 27  15:46 (WEA 18-4) | 16:14
18 | 05:25 | 06:13 | 07:04 | 07:56 16:24 (WEA 18-2) | 07:52 15:20 (WEA 18-4) | 08:33
| 21:42 | 20:50 | 19:39 | 18:29 46  17:10 (WEA 18-2) | 16:32 26 15:46 (WEA 18-4) | 16:14
19 | 05:26 | 06:15 | 07:06 | 07:58 16:24 (WEA 18-2) | 07:54 15:20 (WEA 18-4) | 08:34
| 21:40 | 20:47 | 19:37 | 18:27 46  17:10 (WEA 18-2) | 16:31 26 15:46 (WEA 18-4) | 16:14
20 | 05:28 | 06:16 | 07:08 | 07:59 16:24 (WEA 18-2) | 07:56 15:21 (WEA 18-4) | 08:35
| 21:39 | 20:45 | 19:34 | 18:25 46  17:10 (WEA 18-2) | 16:30 25  15:46 (WEA 18-4) | 16:15
21| 05:29 | 06:18 | 07:09 17:58 (WEA 18-1) | 08:01 16:24 (WEA 18-2) | 07:57 15:22 (WEA 18-4) | 08:35
| 21:38 | 20:43 | 19:32 7 18:05 (WEA 18-1) | 18:23 46  17:10 (WEA 18-2) | 16:29 24 15:46 (WEA 18-4) | 16:15
22 | 05:30 | 06:19 | 07:11 17:52 (WEA 18-1) | 08:03 16:24 (WEA 18-2) | 07:59 15:23 (WEA 18-4) | 08:36
| 21:37 | 20:41 | 19:29 16  18:08 (WEA 18-1) | 18:21 51  17:19 (WEA 18-3) | 16:27 23 15:46 (WEA 18-4) | 16:15
23| 05:32 | 06:21 | 07:13 17:50 (WEA 18-1) | 08:05 16:24 (WEA 18-2) | 08:01 15:24 (WEA 18-4) | 08:36
| 21:35 | 20:39 | 19:27 21 18:11 (WEA 18-1) | 18:19 57  17:22 (WEA 18-3) | 16:26 22 15:46 (WEA 18-4) | 16:16
24| 05:33 | 06:23 | 07:14 17:48 (WEA 18-1) | 08:07 16:24 (WEA 18-2) | 08:02 15:24 (WEA 18-4) | 08:37
| 21:34 | 20:37 | 19:25 24 18:12 (WEA 18-1) | 18:17 60 17:24 (WEA 18-3) | 16:25 20  15:44 (WEA 18-4) | 16:16
25| 05:35 | 06:24 | 07:16 17:46 (WEA 18-1) | 08:08 16:25 (WEA 18-2) | 08:04 15:25 (WEA 18-4) | 08:37
| 21:33 | 20:34 | 19:22 27  18:13 (WEA 18-1) | 18:14 60 17:25 (WEA 18-3) | 16:24 19 15:44 (WEA 18-4) | 16:17
26 | 05:36 | 06:26 | 07:18 17:44 (WEA 18-1) | 08:10 16:25 (WEA 18-2) | 08:06 15:26 (WEA 18-4) | 08:37
| 21:31 | 20:32 | 19:20 30 18:14 (WEA 18-1) | 18:12 61  17:26 (WEA 18-3) | 16:23 18 15:44 (WEA 18-4) | 16:18
27 | 05:38 | 06:28 | 07:20 17:43 (WEA 18-1) | 08:12 16:26 (WEA 18-2) | 08:07 15:28 (WEA 18-4) | 08:38
| 21:30 | 20:30 | 19:18 31 18:14 (WEA 18-1) | 18:10 60 17:26 (WEA 18-3) | 16:22 15 15:43 (WEA 18-4) | 16:18
28 | 05:39 | 06:29 | 07:21 17:43 (WEA 18-1) | 07:14 15:26 (WEA 18-2) | 08:09 15:30 (WEA 18-4) | 08:38
| 21:28 | 20:28 | 19:15 32 18:15 (WEA 18-1) | 17:08 61  16:27 (WEA 18-3) | 16:21 13 15:43 (WEA 18-4) | 16:19
29 | 05:41 | 06:31 | 07:23 17:41 (WEA 18-1) | 07:16 15:27 (WEA 18-2) | 08:10 15:31 (WEA 18-4) | 08:38
| 21:27 | 20:26 | 19:13 33 18:14 (WEA 18-1) | 17:06 60 16:27 (WEA 18-3) | 16:20 10 15:41 (WEA 18-4) | 16:20
30 | 05:42 | 06:33 | 07:25 17:41 (WEA 18-1) | 07:18 15:27 (WEA 18-2) | 08:12 15:34 (WEA 18-4) | 08:38
| 21:25 | 20:23 | 19:10 34 18:15 (WEA 18-1) | 17:04 58  16:26 (WEA 18-3) | 16:19 5  15:39 (WEA 18-4) | 16:21
31| 05:44 | 06:34 | | 07:19 15:28 (WEA 18-2) | | 08:38
| 21:23 | 20:21 | | 17:02 56  16:26 (WEA 18-3) | | 16:22
Sonnenscheinstunden | 505 | 456 | 382 | 332 | 265 | 241

astr.max.mogl.Beschattung | | | 255 | 1547 | 751 |

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

Tag im Monat Sonnenaufgang  (SS:MM)

Sonnenuntergang (SS:MM)

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

(WEA mit erstem Schatten)

Minuten mit Schatten (WEA mit letztem Schatten)
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Projekt:

LQ13955.2 Fiirstenau-Hollenstede 18

SHADOW - Kalender

Beschreibung:
Windenergie Hollenstede 18 Planungs-

gesellschaft mbH

Schattenwurf-Untersuchung zum
Genehmigungsverfahren fiir die Errichtung

von 4 Windenergieanlagen in Hollenstede

Lizenzierter Anwender:

ZECH Ingenieurgesellschaft mbH

Hessenweg 38

DE-49809 Lingen (Ems)

0049 591 800 1634

Thomas Wihard / wihard@zechgmbh.de

Berechnet:

18.12.2018 11:19/3.0.654

Berechnung: Windenergie Hollenstede 2018-12Schattenrezeptor: IP 39 - Wielage 4
Voraussetzungen fiir Berechnung des Schattenwurfs

Referenzjahr fiir Kalender
Die dargestellten Zeiten sind die astronomisch maximal mogliche 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

2018

| Januar | Februar | Mérz | April | Mai | Juni
1] 08:38 | 08:11 15:57 (WEA 18-4) | 07:17 16:51 (WEA 18-1) | 07:05 | 05:59 | 05:12
| 16:23 | 17:11 27  16:24 (WEA 18-2) | 18:04 28  17:19 (WEA 18-1) | 19:59 | 20:52 | 21:39
2] 08:38 | 08:10 15:59 (WEA 18-2) | 07:15 16:52 (WEA 18-1) | 07:03 | 05:57 | 05:11
| 16:24 | 17:13 27  16:26 (WEA 18-2) | 18:06 27  17:19 (WEA 18-1) | 20:01 | 20:53 | 21:40
3108:38 | 08:08 15:58 (WEA 18-2) | 07:13 16:51 (WEA 18-1) | 07:01 | 05:55 | 05:11
| 16:25 | 17:15 29  16:27 (WEA 18-2) | 18:08 27  17:18 (WEA 18-1) | 20:03 | 20:55 | 21:41
4| 08:38 | 08:07 15:57 (WEA 18-2) | 07:10 16:52 (WEA 18-1) | 06:58 | 05:53 | 05:10
| 16:26 | 17:17 30 16:27 (WEA 18-2) | 18:10 25  17:17 (WEA 18-1) | 20:05 | 20:57 | 21:42
5108:38 | 08:05 15:56 (WEA 18-2) | 07:08 16:53 (WEA 18-1) | 06:56 | 05:51 | 05:09
| 16:28 | 17:19 32 16:28 (WEA 18-2) | 18:12 23 17:16 (WEA 18-1) | 20:06 | 20:58 | 21:43
6 | 08:37 | 08:03 15:55 (WEA 18-2) | 07:06 16:53 (WEA 18-1) | 06:54 | 05:50 | 05:08
| 16:29 | 17:21 33 16:28 (WEA 18-2) | 18:13 21 17:14 (WEA 18-1) | 20:08 | 21:00 | 21:44
7 | 08:37 | 08:01 15:55 (WEA 18-2) | 07:04 16:55 (WEA 18-1) | 06:51 | 05:48 | 05:08
| 16:30 | 17:23 34  16:29 (WEA 18-2) | 18:15 18  17:13 (WEA 18-1) | 20:10 | 21:02 | 21:45
8 | 08:37 15:50 (WEA 18-4) | 08:00 15:55 (WEA 18-2) | 07:01 16:57 (WEA 18-1) | 06:49 | 05:46 | 05:07
| 16:31 7  15:57 (WEA 18-4) | 17:25 34  16:29 (WEA 18-2) | 18:17 14 17:11 (WEA 18-1) | 20:12 | 21:04 | 21:46
9 | 08:36 15:49 (WEA 18-4) | 07:58 15:55 (WEA 18-2) | 06:59 17:01 (WEA 18-1) | 06:47 | 05:44 | 05:07
| 16:33 9  15:58 (WEA 18-4) | 17:27 35  16:30 (WEA 18-2) | 18:19 4  17:05 (WEA 18-1) | 20:13 | 21:05 | 21:47
10 | 08:36 15:48 (WEA 18-4) | 07:56 15:55 (WEA 18-2) | 06:57 | 06:45 | 05:42 | 05:06
| 16:34 11 15:59 (WEA 18-4) | 17:28 35  16:30 (WEA 18-2) | 18:21 | 20:15 | 21:07 | 21:48
11 | 08:35 15:48 (WEA 18-4) | 07:54 15:55 (WEA 18-2) | 06:55 | 06:42 | 05:41 | 05:06
| 16:36 14 16:02 (WEA 18-4) | 17:30 35  16:30 (WEA 18-2) | 18:22 | 20:17 | 21:09 | 21:49
12 | 08:34 15:47 (WEA 18-4) | 07:52 15:56 (WEA 18-2) | 06:52 | 06:40 | 05:39 | 05:05
| 16:37 16 16:03 (WEA 18-4) | 17:32 34  16:30 (WEA 18-2) | 18:24 | 20:19 | 21:10 | 21:49
13 | 08:34 15:47 (WEA 18-4) | 07:50 15:56 (WEA 18-2) | 06:50 | 06:38 | 05:37 | 05:05
| 16:39 17 16:04 (WEA 18-4) | 17:34 34  16:30 (WEA 18-2) | 18:26 | 20:20 | 21:12 | 21:50
14 | 08:33 15:47 (WEA 18-4) | 07:48 15:56 (WEA 18-2) | 06:48 | 06:35 | 05:36 | 05:05
| 16:40 18  16:05 (WEA 18-4) | 17:36 34  16:30 (WEA 18-2) | 18:28 | 20:22 | 21:13 | 21:51
15 | 08:32 15:47 (WEA 18-4) | 07:46 15:57 (WEA 18-2) | 06:45 | 06:33 | 05:34 | 05:04
| 16:42 18  16:05 (WEA 18-4) | 17:38 33 16:30 (WEA 18-2) | 18:30 | 20:24 | 21:15 | 21:51
16 | 08:31 15:47 (WEA 18-4) | 07:45 15:56 (WEA 18-2) | 06:43 | 06:31 | 05:32 | 05:04
| 16:43 19  16:06 (WEA 18-4) | 17:40 32 16:28 (WEA 18-2) | 18:31 | 20:26 | 21:17 | 21:52
17 | 08:30 15:47 (WEA 18-4) | 07:43 15:57 (WEA 18-2) | 06:41 | 06:29 | 05:31 | 05:04
| 16:45 20  16:07 (WEA 18-4) | 17:42 30 16:27 (WEA 18-2) | 18:33 | 20:27 | 21:18 | 21:52
18 | 08:29 15:47 (WEA 18-4) | 07:41 15:58 (WEA 18-2) | 06:38 | 06:27 | 05:29 | 05:04
| 16:46 21  16:08 (WEA 18-4) | 17:44 29  16:27 (WEA 18-2) | 18:35 | 20:29 | 21:20 | 21:53
19 | 08:28 15:47 (WEA 18-4) | 07:38 16:00 (WEA 18-2) | 06:36 | 06:24 | 05:28 | 05:04
| 16:48 22 16:09 (WEA 18-4) | 17:46 33 17:10 (WEA 18-1) | 18:37 | 20:31 | 21:21 | 21:53
20 | 08:27 15:46 (WEA 18-4) | 07:36 16:01 (WEA 18-2) | 06:34 | 06:22 | 05:26 | 05:04
| 16:50 23 16:09 (WEA 18-4) | 17:47 38 17:14 (WEA 18-1) | 18:38 | 20:33 | 21:23 | 21:54
21| 08:26 15:47 (WEA 18-4) | 07:34 16:03 (WEA 18-2) | 06:31 | 06:20 | 05:25 | 05:04
| 16:52 22 16:09 (WEA 18-4) | 17:49 38 17:16 (WEA 18-1) | 18:40 | 20:34 | 21:24 | 21:54
22| 08:25 15:47 (WEA 18-4) | 07:32 16:06 (WEA 18-2) | 06:29 | 06:18 | 05:24 | 05:05
| 16:53 23 16:10 (WEA 18-4) | 17:51 35 17:17 (WEA 18-1) | 18:42 | 20:36 | 21:26 | 21:54
23| 08:24 15:47 (WEA 18-4) | 07:30 16:54 (WEA 18-1) | 06:27 | 06:16 | 05:22 | 05:05
| 16:55 23 16:10 (WEA 18-4) | 17:53 23 17:17 (WEA 18-1) | 18:44 | 20:38 | 21:27 | 21:54
241 08:23 15:48 (WEA 18-4) | 07:28 16:53 (WEA 18-1) | 06:24 | 06:14 | 05:21 | 05:05
| 16:57 22 16:10 (WEA 18-4) | 17:55 25 17:18 (WEA 18-1) | 18:45 | 20:40 | 21:29 | 21:54
25| 08:21 15:48 (WEA 18-4) | 07:26 16:53 (WEA 18-1) | 07:22 | 06:11 | 05:20 | 05:05
| 16:59 22 16:10 (WEA 18-4) | 17:57 26  17:19 (WEA 18-1) | 19:47 | 20:41 | 21:30 | 21:55
26 | 08:20 15:49 (WEA 18-4) | 07:24 16:52 (WEA 18-1) | 07:19 | 06:09 | 05:19 | 05:06
| 17:00 21 16:10 (WEA 18-4) | 17:59 28  17:20 (WEA 18-1) | 19:49 | 20:43 | 21:31 | 21:55
27 | 08:19 15:49 (WEA 18-4) | 07:22 16:51 (WEA 18-1) | 07:17 | 06:07 | 05:17 | 05:06
| 17:02 20  16:09 (WEA 18-4) | 18:01 28  17:19 (WEA 18-1) | 19:51 | 20:45 | 21:33 | 21:55
28 | 08:17 15:51 (WEA 18-4) | 07:19 16:51 (WEA 18-1) | 07:15 | 06:05 | 05:16 | 05:07
| 17:04 25  16:16 (WEA 18-2) | 18:02 28  17:19 (WEA 18-1) | 19:53 | 20:47 | 21:34 | 21:54
29 | 08:16 15:51 (WEA 18-4) | | 07:12 | 06:03 | 05:15 | 05:07
| 17:06 27  16:18 (WEA 18-2) | | 19:54 | 20:48 | 21:35 | 21:54
30 | 08:14 15:53 (WEA 18-4) | | 07:10 | 06:01 | 05:14 | 05:08
| 17:08 28  16:21 (WEA 18-2) | | 19:56 | 20:50 | 21:36 | 21:54
31]08:13 15:55 (WEA 18-4) | | 07:08 | | 05:13 |
| 17:10 28  16:23 (WEA 18-2) | | 19:58 | | 21:38 |
Sonnenscheinstunden | 256 | 275 | 366 | 416 | 487 | 502
astr.max.mogl.Beschattung | 476 | 879 | 187 | | |

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

Tag im Monat Sonnenaufgang  (SS:MM)
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Zeitpunkt (SS:MM) Schattenanfang
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(WEA mit erstem Schatten)

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

ZECH Ingenieurgesellschaft mbH
Hessenweg 38

DE-49809 Lingen (Ems)

Projekt:

LQ13955.2 Fiirstenau-Hollenstede 18

Beschreibung:
Windenergie Hollenstede 18 Planungs-
gesellschaft mbH

SHADOW - Kalender

Schattenwurf-Untersuchung zum
Genehmigungsverfahren fiir die Errichtung
von 4 Windenergieanlagen in Hollenstede

0049 591 800 1634

Thomas Wihard / wihard@zechgmbh.de

Berechnet:

18.12.2018 11:19/3.0.654

Berechnung: Windenergie Hollenstede 2018-12Schattenrezeptor: IP 39 - Wielage 4
Voraussetzungen fiir Berechnung des Schattenwurfs

Referenzjahr fiir Kalender
Die dargestellten Zeiten sind die astronomisch maximal mogliche 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

2018

| Juli | August | SeptembefOktober | November | Dezember
1] 05:08 | 05:45 | 06:36 | 07:26 | 07:21 15:24 (WEA 18-2) | 08:13 15:29 (WEA 18-4)
| 21:54 | 21:22 | 20:19 | 19:08 | 17:01 35  15:59 (WEA 18-2) | 16:19 15  15:44 (WEA 18-4)
2 | 05:09 | 05:47 | 06:38 | 07:28 | 07:23 15:24 (WEA 18-2) | 08:15 15:30 (WEA 18-4)
| 21:54 | 21:20 | 20:16 | 19:06 | 16:59 35  15:59 (WEA 18-2) | 16:18 14 15:44 (WEA 18-4)
3] 05:10 | 05:48 | 06:39 | 07:30 | 07:25 15:24 (WEA 18-2) | 08:16 15:32 (WEA 18-4)
| 21:53 | 21:18 | 20:14 | 19:03 | 16:57 35  15:59 (WEA 18-2) | 16:17 12 15:44 (WEA 18-4)
4| 05:10 | 05:50 | 06:41 | 07:31 | 07:27 15:24 (WEA 18-2) | 08:18 15:33 (WEA 18-4)
| 21:53 | 21:17 | 20:12 | 19:01 | 16:55 35  15:59 (WEA 18-2) | 16:17 9  15:42 (WEA 18-4)
5]05:11 | 05:52 | 06:43 | 07:33 | 07:29 15:25 (WEA 18-2) | 08:19 15:35 (WEA 18-4)
| 21:52 | 21:15 | 20:10 | 18:59 | 16:53 33 15:58 (WEA 18-2) | 16:16 7  15:42 (WEA 18-4)
6 | 05:12 | 05:53 | 06:44 | 07:35 17:35 (WEA 18-1) | 07:30 15:25 (WEA 18-2) | 08:20
| 21:52 | 21:13 | 20:07 | 18:56 10  17:45 (WEA 18-1) | 16:51 33 15:58 (WEA 18-2) | 16:15
7] 05:13 | 05:55 | 06:46 | 07:37 17:32 (WEA 18-1) | 07:32 15:26 (WEA 18-2) | 08:22
| 21:51 | 21:11 | 20:05 | 18:54 16  17:48 (WEA 18-1) | 16:50 31  15:57 (WEA 18-2) | 16:15
8| 05:14 | 05:56 | 06:48 | 07:38 17:30 (WEA 18-1) | 07:34 15:27 (WEA 18-2) | 08:23
| 21:51 | 21:09 | 20:03 | 18:52 20  17:50 (WEA 18-1) | 16:48 30  15:57 (WEA 18-2) | 16:15
9 | 05:15 | 05:58 | 06:49 | 07:40 17:29 (WEA 18-1) | 07:36 15:27 (WEA 18-2) | 08:24
| 21:50 | 21:07 | 20:00 | 18:50 22 17:51 (WEA 18-1) | 16:46 29  15:56 (WEA 18-2) | 16:14
10 | 05:16 | 06:00 | 06:51 | 07:42 17:26 (WEA 18-1) | 07:38 15:28 (WEA 18-2) | 08:25
| 21:49 | 21:06 | 19:58 | 18:47 25  17:51 (WEA 18-1) | 16:44 27  15:55 (WEA 18-2) | 16:14
11 | 05:17 | 06:01 | 06:53 | 07:43 17:26 (WEA 18-1) | 07:40 15:28 (WEA 18-4) | 08:27
| 21:48 | 21:04 | 19:56 | 18:45 26  17:52 (WEA 18-1) | 16:43 26  15:54 (WEA 18-2) | 16:14
12| 05:18 | 06:03 | 06:54 | 07:45 17:25 (WEA 18-1) | 07:41 15:25 (WEA 18-4) | 08:28
| 21:48 | 21:02 | 19:53 | 18:43 27  17:52 (WEA 18-1) | 16:41 28  15:53 (WEA 18-2) | 16:14
13| 05:19 | 06:05 | 06:56 | 07:47 17:25 (WEA 18-1) | 07:43 15:24 (WEA 18-4) | 08:29
| 21:47 | 21:00 | 19:51 | 18:40 27  17:52 (WEA 18-1) | 16:40 28  15:52 (WEA 18-2) | 16:14
14 | 05:20 | 06:06 | 06:58 | 07:49 17:24 (WEA 18-1) | 07:45 15:23 (WEA 18-4) | 08:30
| 21:46 | 20:58 | 19:48 | 18:38 28  17:52 (WEA 18-1) | 16:38 27  15:50 (WEA 18-2) | 16:14
15 | 05:21 | 06:08 | 06:59 | 07:51 17:24 (WEA 18-1) | 07:47 15:22 (WEA 18-4) | 08:31
| 21:45 | 20:56 | 19:46 | 18:36 28  17:52 (WEA 18-1) | 16:37 25  15:47 (WEA 18-2) | 16:14
16 | 05:23 | 06:10 | 07:01 | 07:52 17:24 (WEA 18-1) | 07:49 15:22 (WEA 18-4) | 08:31
| 21:44 | 20:54 | 19:44 | 18:34 28  17:52 (WEA 18-1) | 16:35 20  15:42 (WEA 18-4) | 16:14
17 | 05:24 | 06:11 | 07:03 | 07:54 17:23 (WEA 18-1) | 07:50 15:22 (WEA 18-4) | 08:32
| 21:43 | 20:52 | 19:41 | 18:32 28  17:51 (WEA 18-1) | 16:34 21 15:43 (WEA 18-4) | 16:14
18 | 05:25 | 06:13 | 07:04 | 07:56 17:24 (WEA 18-1) | 07:52 15:22 (WEA 18-4) | 08:33
| 21:42 | 20:50 | 19:39 | 18:29 26  17:50 (WEA 18-1) | 16:32 22 15:44 (WEA 18-4) | 16:14
19 | 05:26 | 06:14 | 07:06 | 07:58 17:25 (WEA 18-1) | 07:54 15:22 (WEA 18-4) | 08:34
| 21:40 | 20:47 | 19:37 | 18:27 24 17:49 (WEA 18-1) | 16:31 22 15:44 (WEA 18-4) | 16:14
20 | 05:28 | 06:16 | 07:08 | 07:59 16:40 (WEA 18-2) | 07:56 15:22 (WEA 18-4) | 08:35
| 21:39 | 20:45 | 19:34 | 18:25 30 17:48 (WEA 18-1) | 16:30 22 15:44 (WEA 18-4) | 16:15
21| 05:29 | 06:18 | 07:09 | 08:01 16:36 (WEA 18-2) | 07:57 15:22 (WEA 18-4) | 08:35
| 21:38 | 20:43 | 19:32 | 18:23 35 17:47 (WEA 18-1) | 16:29 23 15:45 (WEA 18-4) | 16:15
22 | 05:30 | 06:19 | 07:11 | 08:03 16:33 (WEA 18-2) | 07:59 15:23 (WEA 18-4) | 08:36
| 21:37 | 20:41 | 19:29 | 18:21 37  17:45 (WEA 18-1) | 16:27 22 15:45 (WEA 18-4) | 16:15
23| 05:32 | 06:21 | 07:13 | 08:05 16:31 (WEA 18-2) | 08:01 15:23 (WEA 18-4) | 08:36
| 21:35 | 20:39 | 19:27 | 18:19 37 17:43 (WEA 18-1) | 16:26 23 15:46 (WEA 18-4) | 16:16
24| 05:33 | 06:23 | 07:14 | 08:07 16:30 (WEA 18-2) | 08:02 15:23 (WEA 18-4) | 08:37
| 21:34 | 20:37 | 19:25 | 18:17 30 17:39 (WEA 18-1) | 16:25 22 15:45 (WEA 18-4) | 16:16
25| 05:35 | 06:24 | 07:16 | 08:08 16:28 (WEA 18-2) | 08:04 15:24 (WEA 18-4) | 08:37
| 21:33 | 20:34 | 19:22 | 18:14 29  16:57 (WEA 18-2) | 16:24 21 15:45 (WEA 18-4) | 16:17
26 | 05:36 | 06:26 | 07:18 | 08:10 16:27 (WEA 18-2) | 08:06 15:25 (WEA 18-4) | 08:37
| 21:31 | 20:32 | 19:20 | 18:12 31  16:58 (WEA 18-2) | 16:23 20  15:45 (WEA 18-4) | 16:18
27 | 05:38 | 06:28 | 07:19 | 08:12 16:27 (WEA 18-2) | 08:07 15:26 (WEA 18-4) | 08:38
| 21:30 | 20:30 | 19:18 | 18:10 32 16:59 (WEA 18-2) | 16:22 19  15:45 (WEA 18-4) | 16:18
28 | 05:39 | 06:29 | 07:21 | 07:14 15:26 (WEA 18-2) | 08:09 15:27 (WEA 18-4) | 08:38
| 21:28 | 20:28 | 19:15 | 17:08 33 15:59 (WEA 18-2) | 16:21 19 15:46 (WEA 18-4) | 16:19
29 | 05:41 | 06:31 | 07:23 | 07:16 15:26 (WEA 18-2) | 08:10 15:27 (WEA 18-4) | 08:38
| 21:27 | 20:26 | 19:13 | 17:06 34  16:00 (WEA 18-2) | 16:20 18  15:45 (WEA 18-4) | 16:20
30 | 05:42 | 06:33 | 07:25 | 07:18 15:24 (WEA 18-2) | 08:12 15:28 (WEA 18-4) | 08:38
| 21:25 | 20:23 | 19:10 | 17:04 35  15:59 (WEA 18-2) | 16:19 17 15:45 (WEA 18-4) | 16:21
31 | 05:44 | 06:34 | | 07:19 15:24 (WEA 18-2) | | 08:38
| 21:23 | 20:21 | | 17:02 35  15:59 (WEA 18-2) | | 16:22
Sonnenscheinstunden | 505 | 456 | 382 | 332 | 265 | 241
astr.max.mogl.Beschattung | | | | 733 | 768 | 57

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

Tag im Monat Sonnenaufgang  (SS:MM)

Sonnenuntergang (SS:MM)

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

(WEA mit erstem Schatten)

Minuten mit Schatten (WEA mit letztem Schatten)

18.12.2018 11:43 / 308/3 V8| ndPRO .

Anlage 8
Seite 107 von 107

windPRO 3.0.654 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk

18.12.2018
LQ13955.2 / Wi



)y

INGENMIEURGESELLSCHAFT

Anlage 9: Rotordatenblatter ENERCON E-138 EP3-RB-01

Anlage zum Bericht Nr. LQ13955.2/01
309/313



L/ Juswinoop [eul

uo va/0-1.00¥900

310/313

Anlage 9.1
Seite 1 von 1

paniasal syBU [l / “USHBUSTGIOA 819y SIIY "HAWSD NOOHINT @

€0-L1-210Z / "4 Jaugny “ajep/panoiddy / wnjeq/usgabableiy
20-11-2102 /"1 ‘Joydsald 2jep/paxoay / wnedynides 20-11-2102 /"D ‘epenald -djep/pajeald / wWnedpjieisiy
snipes ape|q
% 06 e UolewIoU| / snipes
-uelg % 06 1eq aqebuy |
uonelss wmﬁw @_.____m._\_y / wweyusjuediajulH S3lL 015 000 69
SIXE 10}OJ JO 18jusd / 8sydeliojoy 1ap _x:_‘_n_m—u_—\/_ (%] €9 12 89
0zL vve L9
208 0tz 99
—_— 9.8 190 59
| > 156 95/ €9
G88 99 V20 L 99€ 29
—l|< - GLO 6l > 801 | 858 09
. ezt 202 65
_ oge | L1y 1S
. 65 L £89 6§
a (- /_(/3 IT 965 | 028 €5
N T = I 61815
_ ov6 | 818 6
“ . - 0zoe 8v. Ly
_ 1222 8.9 S
‘ Sty e 68 e
-y §6269Y S3l 06£8PY z992 00% 17
6.82 z61 6€
080 € 86 9€
VY Loz e 9L1vE
(T4 AN oLvzy oy Live 895 Z€
625 € 09€ 0€
0z9€ \zz 8z
569 € 280 9T
I zL0vT
08 € 6 IT
sve e L6 61
988 € o6 LL
Tz e 110 9L
956 € €82 vl
vv6 € 855 b
z08€ 206 01
965 € 8¢ 6
:c_u_mon @:_t Ul %20]0,0 g je Jaquunu }joq 8A0qge 0} mc_‘_‘_wuw._ 6LE € 00 8
- (10j0e) A)8)ES INOYIM ‘aNnEA-Po Buipnjoul) My puim o) pasodxs Bale /1yn 9 INe uszjog Wapuaysisusqo 8/l € £699
I uomisodanH Ul RE|gI0l0Y 18q (J0PfeySHRUIBLDIS BUYO UaM-Mo Piul) My ayoeysyuBuBPUIA Te0¢e 0z5 S
- 30010,0 g Je }|0q 8y} Jo JaquinN :Bumyl| Jo4 /1yn 9 JNe suazjog sap JaWWNN :UsgaH wnz 62 ol ¥
wuw G688 99 ‘xoidde / ‘eo yibus| / abue G98¢C 615 €
ww og/ 8l wwGLo 61 *xoidde / ‘g0 SSBW 4O J8jusd / Pundiemyos 5582 0g62
ww opl 1z ww szp 12 ‘xoidde / ‘g0 |eIpel 'SSEL JO J8juad / [elpel ‘pundiemyos 0862 0852
65 058 81 65 056 81 *xoidde / ‘g0 WBIBM / JyoIMeD 086 oz
ww u p EEIEE
wajsAs Buneay ape|q 10j01 Yym wajsAs Buneay ape|q 1030 INOYHIM p pioyo ¥ snipel
Bunzieyne|g yw Bunzisypelg suyo o oyolL o snipey

(S31) uoneusas abp3 Buljrea] yum Lo-gu-£d3 8 L-3 apelg 1030y
Sojzizo vroy av: xeplel xeilel, / (S31) wweyuajuextajuiH Jw LO0-g4-£d3 8€1-3 Hejqioloy O 1 403 OIS

youny 50997 - § duwexeaiq
HAwo NOO¥3IN3

199ys ejeq / yejqualeq

NOOJHINT &

18.12.2018
LQ13955.2 / Wi



ENERCON E-138 EP3 E2 4200 138.6 !0!
Datei C:\Users\Wi\Documents\WindPRO Data\WTG Data\ENERCON E-138 EP3 E2 4200 138.6 !0!.wtg

Firma

Typ/Version
Nennleistung
zweiter Generator
Rotordurchmesser
Turm
Netzfrequenz

Herkunftsland
Blatt-Typ
Generatortyp
Nenndrehzahl
Einschaltdrehzahl
Nabenhohe(n)
Maximale Blatttiefe
Blatttiefe bei 90% Radius
Aktuell

Erstellt von
Erzeugt

Bearbeitet

ENERCON
E-138 EP3 E2
4.200,0 kW
0,0 kw

138,6 m
konisch

50 Hz

DE

E-138 EP3-RB-01
variabel

11,1 U/min

0,0 U/min

160,0; 81,0; 111,0; 131,0 m
3,96 m

1,02 m

Ja

USER

17.12.2018 4513:45
17.12.2018 4513:45

windPRO 3.0.654 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk

18.12.2018
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Lizenzierter Anwender:
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