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Das vorliegende Schattenwurfgutachten fiir die Windenergieanlage am Standort
,unterheimbach® wurde im Auftrag der Biirgerwindpark Hohenlohe GmbH erstellt. Die vor-
genommenen Berechnungen und Bewertungen der Schattenwurfimmissionen in der schutz-
bediirftigen Umgebung der geplanten Windenergieanlage basieren auf den Empfehlungen der
Bund/Linder-Arbeitsgemeinschaft fiir Immissionsschutz LAI (,,Hinweise zur Ermittlung
und Beurteilung der optischen Immissionen von Windkraftanlagen — WKA-Schattenwurf-
Hinweise“ /1/) sowie den uns vom Auftraggeber zur Verfiigung gestellten Unterlagen zur

Anlagenkonzeption (Anlagentypen, -positionen u. Nabenhdhen).

Seitens der Gutachter werden keine Garantien bzw. Gewahrleistungen fiir die Einhaltung der
Prognoseergebnisse iibernommen. Ein Haftungsanspruch fiir Irrtlimer oder Abweichungen ist

ausgeschlossen.

Niddatal, den 13.03.2024
F

/ /

Dipl.-Met. Stefan Schaaf
(Geschiftsfiihrer)
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Meteorologische Dienstleistungen GbR 13.03.2024
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Zusammenfassung und Bewertung

In der vorliegenden Untersuchung wurden die zu erwartenden Schattenwurfimmissionen in
der Umgebung der geplanten Windenergieanlage am Standort ,,Unterheimbach® bestimmt.
Bei dem dortigen Bauvorhaben handelt es sich um die geplante Errichtung von 1 Windener-
gieanlage (WEA 1) vom Typ Nordex N175/6.X - 6,8 MW (Nabenhohe: 179 m). Als poten-
zielle Vorbelastung wurden insgesamt 8 bestehende bzw. genehmigte oder auch beantragte
Windenergieanlagen (WEA 2-9) aus der weitldufigen Standortumgebung beriicksichtigt,
wobei gezeigt werden konnte, dass diese aufgrund ihrer Lage und Schattenwurfreichweite
nicht auf die maB3geblichen Immissionsorte (I0 A-I) einwirken kdnnen. Die Zusatzbelastung
entspricht daher im vorliegenden Fall auch der Gesamtbelastung. Die Berechnungen und
Bewertungen wurden auf Grundlage der Empfehlungen der Bund/Lander-Arbeitsgemeinschaft
fiir Immissionsschutz (LAI) /1/ durchgefiihrt. Die Prognoseergebnisse zeigen sowohl fiir das
worst case-Szenario als auch fiir den meteorologisch wahrscheinlichen Fall (real case), dass
durch den betriebsbedingten Schattenwurf ohne immissionsmindernde Maflnahmen eine nicht
unerhebliche Beeintrachtigung an einzelnen schutzwiirdigen Bebauungen 6stlich der geplan-
ten Windenergieanlage zu erwarten wére. Um die Sicherstellung der Einhaltung der Richt-
werte zu gewdhrleisten, ist die Installation eines Abschaltmoduls fiir die geplante Windener-

gieanlage (WEA 1) als Auflage zu empfehlen.

MeteoServ — Ingenieurbiiro fiir Bericht-Nr.: SH-UH-0324
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1 Sachverhalt und Gegenstand des Gutachtens

Die Biirgerwindpark Hohenlohe GmbH plant im Gemeindegebiet von Bretzfeld in der
Gemarkung Unterheimbach (s. Kapitel 3.1) die Errichtung von 1 Windenergieanlage (WEA 1)
vom Typ Nordex N175/6.X - 6,8 MW (Nabenhdhe: 179 m).

Das in Auftrag gegebene Gutachten dient der Prognose des periodischen Schattenwurfs in der

schutzwiirdigen Umgebung der Windenergieanlage.

Die Berechnung und Beurteilung der Schattenwurfimmissionen wurde auf Grundlage der
Empfehlungen der Bund/Linder-Arbeitsgemeinschaft fiir Immissionsschutz (LAI) /1/ durch-
gefiihrt. Dabei wurde zum einen die astronomisch maximal mogliche Beschattungsdauer
(worst case, LAI-Richtwert Schattenwurfdauer: 30 h/a bzw. 30 min/d) und zum anderen
anhand klimatologischer Daten (standortbezogene Wind- und Strahlungsverhiltnisse,
s. Kapitel 2.1) die meteorologisch wahrscheinliche Beschattungsdauer (real case, LAI-
Richtwert Schattenwurfdauer: 8 h/a) fiir die Standortumgebung bestimmt. Topografische
Effekte bzw. Hohenunterschiede zwischen den Windenergieanlagen und den Immissionsorten

wurden tiber ein digitales Gelandemodell /2/ erfasst.

MeteoServ — Ingenieurbiiro fiir Bericht-Nr.: SH-UH-0324
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2 Beurteilungs- und Bewertungsgrundlagen

2.1 Allgemeine Grundlagen und Berechnungsmethode

Der durch den umlaufenden Rotor einer Windenergieanlage verursachte periodische Schat-
tenwurf ist im Sinne des Bundes-Immissionsschutzgesetz (BImSchG) /3/ ein umwelt-

belastender Eintrag (Immission).

Als Kernschatten bezeichnet man die vollstindige Verdeckung der Sonne durch das Rotor-
blatt, wihrend die unvollstindige Abdeckung als Halbschatten bezeichnet wird. Je nach Dreh-
zahl des Rotorblattes werden bei Sonnenschein Helligkeits- bzw. Lichtwechsel mit einer
Frequenz zwischen 0,4 Hz und 3 Hz ausgeldst, die vom Menschen allgemein als storend

empfunden werden.

Einwirkungen durch periodischen Schattenwurf auf Immissionsorte kénnen nur dann sicher
ausgeschlossen werden, wenn diese auflerhalb des moglichen Beschattungsbereichs der jewei-
ligen Anlage liegen. Soweit sich zu beriicksichtigende Immissionsorte innerhalb des Beschat-
tungsbereiches der Windenergieanlagen befinden, muss mit zeitweilig auftretenden und

wiederkehrenden Beléstigungen gerechnet werden.

Die Grundlage zur Prognose bzw. Berechnung des von einer Windenergieanlage ausgehenden
Schattenwurfs bildet der Sonnenstand, der den Einstrahlungswinkel des Sonnenlichts zur Erd-
oberfliche angibt. Er ist standort- und tageszeitabhéngig sowie iiber das Jahr verdnderlich. Fiir
die vorliegende Prognose wurde der Sonnenstand nach allgemein zugéngigen Methoden, wie

u. a. in /4/, /5/ und /6/ beschrieben, berechnet.

Die Dauer und der geometrische Verlauf des Schattenwurfs wurde fiir ein Raster mit einer
rdumlichen Auflosung von 10 m x 10 m in einem Umkreis von 5 km um die jeweiligen

Standorte fiir das Gesamtjahr berechnet (Simulationssoftware WindPRO — Modul Shadow

MeteoServ — Ingenieurbiiro fiir Bericht-Nr.: SH-UH-0324
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/13/, Ergebnisse s. Kapitel 4). Hierzu wurden neben den geografischen Positionen und der
geometrischen Daten (Nabenhohe, Rotordurchmesser, Blatttiefe) der Windenergieanlagen,
die orografischen Verhéltnisse in der weitrdumigen Umgebung des Standortes beriicksichtigt.
Entsprechend der LAI-Hinweise /1/ wurde aufgrund des Bewuchses und der Bebauung sowie
der zu durchdringenden Atmosphérenschichten potenzieller Schattenwurf fiir Sonnenstinde
unter 3° Erhohung iiber Horizont vernachldssigt. Fiir das Rotorblatt, das mindestens 20 % der
Sonnenfliche verdecken muss, wurde eine rechteckige Geometrie mit einer mittleren Blatt-
tiefe! angenommen. Falls die astronomisch maximal mogliche Beschattungsdauer (worst
case) am jeweiligen Immissionsort (in einer Bezugshohe von 2 m iiber Grund) nicht mehr als
30 Stunden pro Kalenderjahr und dariiber hinaus nicht mehr als 30 Minuten pro Kalendertag
betrdgt, kann eine Einwirkung durch den zu erwartenden periodischen Schattenwurf als nicht
erheblich beldstigend angesehen werden (/7/, /8/). Zur Prognose des ,,worst case* wurde kon-
tinuierlicher Sonnenschein bei wolkenlosem Himmel und senkrechte Sonneneinstrahlung in
Bezug zur Rotorfliche sowie Dauerbetrieb der Anlage angenommen. Von Relevanz sind die
an einem Immissionsort tatsdchlich auftretenden bzw. wahrnehmbaren Immissionen, die nur
bei bestimmten Wetterbedingungen auftreten konnen (meteorologisch wahrscheinliche
Beschattungsdauer — ,,real case®). Bei der meteorologisch wahrscheinlichen Beschattungs-
dauer (real case) sind aufgrund des Windklimas und der Sonnenscheinhiufigkeit des Stand-
ortes deutlich geringere Schattenwurfzeitrdume als im o.g. ,,worst case zu erwarten. Ein ent-
sprechend niedrigerer Richtwert von 8 Stunden pro Kalenderjahr ist hier nach /9/ anzusetzen.
Zur Prognose der meteorologisch wahrscheinlichen Beschattungsdauer (real case) wurden die
Witterungsverhiltnisse am Standort durch langfristige Klimazeitreihen (hier: Windstatistik
des Globalen Windatlas /10/ sowie die Sonnenscheindauer/-wahrscheinlichkeit nach Angaben

der Meteonorm-Datenbank /11/) beriicksichtigt. Topografische Effekte, wie Hohendifferenzen

IMittlere Blatttiefe = % (max. Blatttiefe + min. Blatttiefe bei 0,9 - Rotorradius)

MeteoServ — Ingenieurbiiro fiir Bericht-Nr.: SH-UH-0324
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im Gelidnde zwischen den Windenergieanlagenstandorten und den Immissionsorten wurden

unter Verwendung eines digitalen Gelandemodells /2/ erfasst.
2.2 Kartenmaterial und Planungsunterlagen

Als Kartenmaterial wurden verwendet:

- Standortkoordinaten nach Angaben des Planers (s. Kapitel 3.1)

- Ausziige aus den Bebauungs- und Flachennutzungsplanen der Gemeinden Bretzfeld und
Wiistenrot sowie Pfedelbach (s. /17/-/20/)

- topografische Karte des Landesvermessungsamtes Baden-Wiirttemberg /12/
- OpenStreetMap /16/

Digitales Gelandemodell SRTMGL3 /2/
- Geoportal /14/ und Energieatlas Baden-Wiirttemberg /21/

2.3 Technische Daten der Windenergieanlagen

Bei der seitens des Auftraggebers geplanten Windenergieanlage (Zusatzbelastung: WEA 1)
handelt es sich um den Anlagentyp Nordex N175/6.X - 6,8 MW (Nabenhohe: 179 m,
s. Rotorblattdaten in Mitgeltende Unterlagen /A/). Des Weiteren wurden 8 bestehende bzw.
genehmigte oder auch beantragte Windenergieanlagen (WEA 2-9) aus der weitldufigen Stand-
ortumgebung (Umkreis ca. 6 km) nach Vorgabe der Genehmigungsbehdrden (Landratsdmter
Hohenlohekreis, Heilbronn, Schwibisch Hall u. Rems-Murr-Kreis)? beriicksichtigt und
iiberpriift ob eine potenzielle Vorbelastung an den maBgeblichen Immissionsorten (IO A-I,
s. Kapitel 3.2) besteht. Die Tabellen 1a und 1b geben eine Zusammenstellung der technischen

Daten der als Zusatz- und potenzielle Vorbelastung beriicksichtigten Windenergieanlagen.

2In den potenziell relevanten Gebieten des angrenzenden Landkreises Schwiébisch Hall und im Rems-Murr-Kreis waren
keine (Vorbelastungs-)Windenergieanlagen zu beriicksichtigen.

MeteoServ — Ingenieurbiiro fiir Bericht-Nr.: SH-UH-0324
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Tabelle 1a: Technische Daten der Zusatzbelastung (WEA 1).

WEA Anlagentyp / Nennleistung RW" HW" NH" | RD"™ | BT | BT90Y

1 Nordex N175/6.X - 6,8 MW 535.255 | 5.441.206 179 175 4,30 1,30

Y UTM-Koordinaten (Zone 32, ETRS89) Rechtswert (RW) bzw. Hochwert (HW). ™ NH: Nabenhdhe in Metern,
' RD: Rotordurchmesser in Metern. ™) BT: max. Rotorblatttiefe in Metern. ) BT90: min. Blatttiefe bei 90 %-
Rotorradius in Metern.

Tabelle 1b: Technische Daten der potenziellen Vorbelastung (WEA 2-9).

WEA Anlagentyp / Nennleistung RW" HW" NH" | RD"™ | BT | BT90Y
2 Nordex N149/4.0-4.5 - 4,5 MW | 531.699 | 5.438.916 | 164 | 149,1 | 4,15 1,17
3 Nordex N149/4.0-4.5 - 4,5 MW | 532.215 | 5.439.266 | 164 | 149,1 | 4,15 1,17
4 GE 6.0-164 - 6,0 MW 538.696 | 5.441.524 | 167 164 4,00 1,10
5 GE 6.0-164 - 6,0 MW 539.100 | 5.441.837 | 167 164 4,00 1,10
6 Enercon E-92 - 2,3 MW 531.814 | 5.438.189 | 1384 92 3,63 0,83
7 Enercon E-92 - 2,3 MW 531.655 | 5.438.523 | 1384 92 3,63 0,83
8 Nordex N149/4.0-4.5 - 4,5 MW | 531.447 | 5.439.292 | 164 | 149,1 | 4,15 1,17
9 Nordex N175/6.X - 6,8 MW | 531.700 | 5.439.749 | 179 175 4,30 1,30

Y UTM-Koordinaten (Zone 32, ETRS89) Rechtswert (RW) bzw. Hochwert (HW). " NH: Nabenhdhe in Metern,
' RD: Rotordurchmesser in Metern. ™) BT: max. Rotorblatttiefe in Metern. ) BT90: min. Blatttiefe bei 90 %-
Rotorradius in Metern.

Nach den vorliegenden Prognoseergebnissen (s. Projektbericht/Schattenwurfkarte ,,Zusatz-
belastung WEA 1 u. potenzielle Vorbelastung WEA 2-9 (worst case)” im Anhang) ergibt sich
keine Vorbelastung an den maBgeblichen Immissionsorten (IO A-I). Die Zusatzbelastung

entspricht daher im vorliegenden Fall auch der Gesamtbelastung.

2.4 Sonstige Beurteilungsgrundlagen

Zur Vervollstindigung der Beurteilungsgrundlagen wurde seitens des Gutachters eine
Standortbesichtigung (Projektstandort u. Immissionsorte) am 11.03.2024 durchgefiihrt
(s. Kapitel 3). Die Gebietseinstufungen nach BauNVO /15/ wurden nach Einholung der
aktuell giiltigen Flachennutzungspléne unter Beriicksichtigung der in den Bebauungsplidnen

festgelegten Nutzungen vorgenommen.

MeteoServ — Ingenieurbiiro fiir Bericht-Nr.: SH-UH-0324
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3 Projektstandort und Umgebungsbedingungen

3.1 Projektstandort

Im Rahmen der Prognose der Schattenwurfimmissionen wurde eine Standortbesichtigung am

11.03.2024 durchgefiihrt. Die ortlichen Gegebenheiten des Projektstandortes (s. Abbildung 1)

und der Immissionsorte wurden durch Fotodokumentation, geografische Positionen mittels

GPS erfasst.

Abbildung 1: Projekt-Standort ,,Unterheimbach®* (Waldareal im Bildhintergrund) bei einer
durchgefiihrten Besichtigung am 11.03.2024. Fotostandort3: ca. 250 m nordlich der
geplanten Anlage WEA 1.

Der Standort der geplanten Windenergieanlage befindet sich
-im Land Baden-Wiirttemberg,

-im Hohenlohekreis,

-im Gemeindegebiet von Bretzfeld,

- Gemarkung Unterheimbach.

Die geografische Position der geplanten Windenergieanlage geht aus den Koordinaten der

Tabelle 2 hervor.

3Fotostandort (UTM 32, ETRS89): Rechtswert = 535.211, Hochwert = 5.441.457.

MeteoServ — Ingenieurbiiro fiir Bericht-Nr.: SH-UH-0324
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Tabelle 2: UTM-Koordinaten (Zone: 32, Datum: ETRS89) der geplanten Windenergieanlage (WEA 1).

Bezeichnung Anlagentyp Nabenhohe | Rechtswert | Hochwert | Hoéhe ii. NN

WEA 1 Nordex N175/6.X - 6,8 MW 179 m 535.255 5.441.206 437 m

Der in einem ausgedehnten Waldgebiet gelegene Standort befindet sich mit einer Hohe von
ca. 437 m iliber NN im Bereich der Schwébisch-Frankischen-Waldberge. Das Gelénde in der
unmittelbaren und weitldufigen Umgebung ist von hiigeligem bis bergigem Charakter mit
mafBiger Strukturierung. Die Besiedelungsstruktur in der weitldufigen Umgebung ist durch die
Gemeindeteile von Bretzfeld (Unterheimbach) und Wiistenrot (Maienfels)* gekennzeichnet.
Die in den vorgenannten Gemeindeteilen festgelegten Immissionsorte kdnnen Kapitel 3.2

entnommen werden.

3.2 Immissionsorte

Mallgebliche Immissionsorte miissen sich innerhalb des Beschattungsbereichs der geplanten
Windenergieanlage befinden. Entsprechend der LAI-Hinweise /1/ handelt es sich dabei
insbesondere um folgende schutzwiirdigen Rédume:

- Wohnrdume, einschliefllich Wohndielen

- Schlafriume, einschlieBlich Ubernachtungsriume in Beherbergungsstitten und
Bettenrdaume in Krankenhdusern und Sanatorien

- Unterrichtsrdume in Schulen, Hochschulen und &hnlichen Einrichtungen

- Biirordume, Praxisrdume, Arbeitsraume, Schulungsrdume und dhnliche Arbeitsrdume

- unbebaute Flichen in einer Bezugshohe von 2 m {iber Grund an dem am stérksten betroffe-
nen Rand der Fldchen, auf denen nach Bau- oder Planungsrecht Gebéude mit schutzwiirdi-
gen Rdumen zuléssig sind.

Direkt an Gebduden beginnende AuBlenflichen (z. B. Terrassen und Balkone) sind schutz-
wiirdigen Riumen tagsiiber zwischen 6.00-22.00 Uhr gleichgestellt. Fiir die vorliegende

Untersuchung wurden die in der Abbildung 2 und der Tabelle 3 dargestellten Immissionsorte

4Zu Maienfels gehoren die Weiler Berg, Busch, Kreuzle, Oberheimbach, Ochsenhof, Schweizerhof und Walklensweiler
sowie die Hofe Blindenmannshéiusle und Happbiihl.

MeteoServ — Ingenieurbiiro fiir Bericht-Nr.: SH-UH-0324
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(IO A-I) unter Beachtung der obigen Kriterien exemplarisch ausgewéhlt. Der maximale
Beschattungsbereich der Anlage kann der Schattenwurfkarte ,,Zusatz-/Gesamtbelastung

WEA 1 (worst case)* im Anhang entnommen werden. Eine Besichtigung der Immissionsorte

erfolgte seitens des Gutachters am 11.03.2024.

A Zusatz-/Gesamtbelastung O Immissionsort
Abbildung 2: Ubersichtskarte der am  Standort ,,Unterheimbach®  geplanten

Windenergieanlage (Zusatz-/Gesamtbelastung: WEA 1) sowie maf3gebliche Immissionsorte
(I0 A-I).

MeteoServ — Ingenieurbiiro fiir Bericht-Nr.: SH-UH-0324
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Tabelle 3: Immissionsorte IO A-I (UTM-Koordinaten, Zone: 32, Datum: ETRS89).

IO | Ortsbezeichnung Raumnutzung | Rechtswert | Hochwert | Richtwert
(worst / real)

A | Oberer Wasen 29 Wohnraum 534.488 5.442.468 30 h/a, 30 min/d /
(Unterheimbach) 8 h/a

B |Im Greutle 1 Wohnraum 536.079 5.442.015 30 h/a, 30 min/d /
(Maienfels) 8 h/a

C | Hagenauer Strafle 28 | Wohnraum 535.957 5.441.733 |30 h/a, 30 min/d /
(Maienfels) 8 h/a

D | Hagenauer Strafle 25 | Wohnraum 536.142 5.441.660 |30 h/a, 30 min/d /
(Maienfels) 8 h/a

E | Happbiihl 1 Wohnraum 536.079 5.441.311 |30 h/a, 30 min/d /
(Maienfels) 8 h/a

F | Neuer Ring 1 Wohnraum 536.405 5.441.149 |30 h/a, 30 min/d /
(Maienfels) 8 h/a

G | Ochsenhof 1 Wohnraum 536.289 5.440.871 30 h/a, 30 min/d /
(Maienfels) 8 h/a

H | Lange Strafie 55 Wohnraum 536.631 5.440.573 |30 h/a, 30 min/d /
(Maienfels) 8 h/a

I | Am Schellenbuckel 15 | Wohnraum 536.020 5.440.708 |30 h/a, 30 min/d /
(Maienfels) 8 h/a

MeteoServ — Ingenieurbiiro fiir
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4 Ergebnisse

4.1 Astronomisch maximal mogliche Beschattungsdauer

Die Simulation der astronomisch maximal mdglichen Beschattungsdauer (worst case) wurde
fiir den maximalen Beschattungsbereich der untersuchten Windenergieanlage durchgefiihrt.
Dabei wurde eine Rasterkarte (Simulationssoftware WindPRO — Modul Shadow /13/) fiir die
Umgebung der Windenergieanlage mit einer rdumlichen Auflésung von 10 m x 10 m
erzeugt. Die prognostizierte tdgliche und jdhrliche Zusatz- bzw. Gesamtbelastung an den
malgeblichen Immissionsorten (IO A-I) kann der Tabelle 4 entnommen werden. Die grafische

Darstellung fiir die Projektumgebung ist dem Anhang zu entnehmen.

Tabelle 4: Worst case — Zusatz-/Gesamtbelastung.

I0 | Ortsbezeichnung Beschattungs- Beschattungs- Richtwert
dauer pro Jahr dauer pro Tag | (h/a/min/d)
(h/a) (min/d)

A | Oberer Wasen 29

(Unterheimbach) 22:58 (-7:02)" 29 (-1)" 30/30
B | Im Greutle 1

(Maienfels) 30:35 (+0:35)" 36 (+6)" 30/30
C | Hagenauer Strafle 28

(Maienfels) 36:39 (+6:39)" 45 (+15)° 30/30
D | Hagenauer Strafe 25

(Maienfels) 26:45 (-3:15)" 40 (+10)" 30/30
E | Happbiihl 1

(Maienfels) 38:11 (+8:11)" 48 (+18)° 30/30
F | Neuer Ring 1

(Maienfels) 21:31 (-8:29)" 35 (+5)° 30/30
G | Ochsenhof 1

(Maienfels) 36:28 (+6:28)" 39 (+9)" 30/30
H | Lange Strafle 55

(Maienfels) 31:38 (+1:38)" 28 (-2)" 30/30
I Am Schellenbuckel 15

(Maienfels) 15:37 (-14:23)" 29 (-1)" 30/30

*Abstand zum Richtwert (,+: Uberschreitung/Abschaltzeit, ,-*“: Unterschreitung).

Im Hinblick auf die Zusatz- bzw. Gesamtbelastung ist an den Immissionsorten 10 B-H davon

auszugehen, dass die Richtwerte fiir die astronomisch maximal mogliche Schattenwurfdauer

MeteoServ — Ingenieurbiiro fiir Bericht-Nr.: SH-UH-0324
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(30 h/a bzw. 30 min/d) tberschritten werden. Es wire daher ohne immissionsmindernde
MalBnahmen an einzelnen schutzwiirdigen Bebauungen ostlich der geplanten Windenergie-
anlage von einer nicht unerheblichen Beeintrichtigung durch Schattenwurf auszugehen. Um
die Nichtiiberschreitung der Richtwerte sicherzustellen, ist die Installation eines Abschalt-
moduls fiir die geplante Windenergieanlage (WEA 1) als Auflage zu empfehlen (s. Kapitel

»Zusammenfassung und Bewertung®).
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4.2 Meteorologisch wahrscheinliche Beschattungsdauer

Zur Prognose der meteorologisch wahrscheinlichen Beschattungsdauer (real case) wurden die
standortspezifischen Witterungsverhéltnisse (Windverteilung u. Sonnenscheindauer, vgl.
Kapitel 2.1) beriicksichtigt. Die Simulation wurde dabei fiir den maximalen Beschattungs-
bereich der Windenergieanlage durchgefiihrt, wobei eine Rasterkarte (Simulationssoftware
WindPRO — Modul Shadow /13/) mit einer rdumlichen Auflésung von 10 m x 10 m erzeugt
wurde. Die aus der Simulation resultierende jéhrliche Zusatz- bzw. Gesamtbelastung durch
Schattenwurf im meteorologisch wahrscheinlichen Fall (real case) ist in der Tabelle 5 darge-

stellt. Die grafische Darstellung fiir die Projektumgebung ist dem Anhang zu entnehmen.

Tabelle 5: Real case — Zusatz-/Gesamtbelastung.

IO | Ortsbezeichnung Beschattungs- Richtwert
dauer pro Jahr (h/a)
(h/a)

A | Oberer Wasen 29

(Unterheimbach) 3:31 (-4:29)° 8
B | Im Greutle 1

(Maienfels) 6:26 (-1:34)" 8
C | Hagenauer Strafle 28

(Maienfels) 9:07 (+1:07)" 8
D | Hagenauer Strafe 25

(Maienfels) 7:05 (-0:55)" 8
E | Happbiihl 1

(Maienfels) 11:46 (+3:46)" 8
F | Neuer Ring 1

(Maienfels) 6:45 (-1:15)" 8
G | Ochsenhof 1

(Maienfels) 10:49 (+2:49)" 8
H | Lange Strafle 55

(Maienfels) 9:25 (+1:25)° 8
I Am Schellenbuckel 15

(Maienfels) 4:28 (-3:32)" 8

" Abstand zum Richtwert (,,+ Uberschreitung/Abschaltzeit, ,,-“: Unterschreitung).

Unter Beriicksichtigung realer Witterungsbedingungen (real case) ist im Vergleich zum
worst case-Szenario (vgl. Kapitel 4.1) nur an den Immissionsorten 10 C, IO E und 10 G-H
von einer erhdhten Beeintrdchtigung durch periodischen Schattenwurf auszugehen. Zur

Sicherstellung der Nichtiiberschreitung des Richtwertes ist auch nach diesen Ergebnissen die

MeteoServ — Ingenieurbiiro fiir Bericht-Nr.: SH-UH-0324
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Installation eines Abschaltmoduls fiir die geplante Windenergieanlage (WEA 1) als Auflage

zu empfehlen.
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Anhang

- Ubersicht Immissionsorte

- Zusatz-/Gesamtbelastung WEA 1 (worst case): Schattenwurfkarte, Hauptergebnis,
immissionsortspezifischer Schattenwurfkalender

- Zusatz-/Gesamtbelastung WEA 1 (real case): Schattenwurfkarte, Hauptergebnis

- Zusatzbelastung WEA 1 u. potenzielle Vorbelastung WEA 2-9 (worst case): Schattenwurf-
karte, Hauptergebnis
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Ubersicht Immissionsorte

Google Earth

clev 324m eyealt 756m
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—

Google Earth

N elev 461m ealt 7

Earth

yealt 716 m
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Google Earth

Noelev 457m  eyealt 675m o)

Google Earth

N elev 491m  eyealt 712m
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Project: Description: Printed/Page
nterheimbach  Planung WEA 1: 12/03/2024 15:18 /1
Unterheimbac 1x Nordex N175/6.X, Licensed user:
Nabenh&he: 179 m MeteoServ GbR

Spessartring 7

Biirgerwindpark Hohenlohe GmbH DE-61194 Niddatal

Braunsbergweg 5 +49 6034 90 230 10

D-74676 Niedernhall MeteoServ GbR / info@meteoserv.de

Calculated:

12/03/2024 15:16/2.7.490

Auftraggeber:

SHADOW - Main Result
Calculation: Zusatz-/Gesamtbelastung WEA 1 (worst case)

Assumptions for shadow calculations

Maximum distance for influence
Calculate only when more than 20 % of sun is covered by the blade 5
Please look in WTG table A

Minimum sun height over horizon for influence 3°
Day step for calculation 1 days &) B
Time step for calculation 1 minutes
The calculated times are "worst case" given by the following assumptions: Q""” theimbach
The sun is shining all the day, from sunrise to sunset & D
The rotor plane is always perpendicular to the line from the WTG to the
sun @uuur'\
The WTG is always operating A E 7
1 OF
A ZVI (Zones of Visual Influence) calculation is performed before flicker e o
calculation so non visible WTG do not contribute to calculated flicker values. { @é”' 'S
A WTG will be visible if it is visible from any part of the receiver window. The @T ]
ZV| calculation is based on the following assumptions: ég;‘ (] i I 19
Height contours used: Height Contours: topo-unterheimbach.map (1) : Kreuzle Bu=eh
Obstacles used in calculation
Eye height: 1.5m Scale 1:40,000
Grid resolution: 10 m A New WTG s Shadow receptor
WTGs
ETRS 89 Zone: 32 WTG type Shadow data
East North Z Row Valid Manufact. Type-generator Power, Rotor Hub height Calculation RPM
data/Description rated diameter distance
ETRS 89 Zone: 32 [m] kW]  [m] [m] [m] [RPM]
1 535,255 5,441,206 437.0 WEA 1 Yes NORDEX N175/6.X-6,800 6,800 175.0 179.0 1,899 10.8

Shadow receptor-Input
ETRS 89 Zone: 32

No. Name East North Z  Width Height Height Degrees from Slope of Direction mode
a.g.l south cw window
(M [m] [m] [m] [°] [°]

A 10 A - Oberer Wasen 29 - Unterheimbach 534,488 5,442,468 321.0 1.0 1.0 1.0 0.0 0.0 "Green house mode"
B 10 B - Im Greutle 1 - Maienfels 536,079 5,442,015 390.0 1.0 1.0 1.0 0.0 0.0 "Green house mode"
C IO C - Hagenauer StraBe 28 - Maienfels 535,957 5,441,733 392.0 1.0 1.0 1.0 0.0 0.0 "Green house mode"
D 10 D - Hagenauer StraBe 25 - Maienfels 536,142 5,441,660 396.0 1.0 1.0 1.0 0.0 0.0 "Green house mode"
E 10 E - Happbuhl 1 - Maienfels 536,079 5,441,311 448.0 1.0 1.0 1.0 0.0 0.0 "Green house mode"
F 10 F - Neuer Ring 1 - Maienfels 536,405 5,441,149 461.0 1.0 1.0 1.0 0.0 0.0 "Green house mode"
G 10 G - Ochsenhof 1 - Maienfels 536,289 5,440,871 477.0 1.0 1.0 1.0 0.0 0.0 "Green house mode"
H 10 H - Lange StraBe 55 - Maienfels 536,631 5,440,573 456.0 1.0 1.0 1.0 0.0 0.0 "Green house mode"

I 10 I - Am Schellenbuckel 15 - Maienfels 536,020 5,440,708 489.0 1.0 1.0 1.0 0.0 0.0 "Green house mode"

Calculation Results

Shadow receptor
Shadow, worst case

No. Name Shadow hours Shadow days Max shadow
per year peryear  hours per day
[h/year] [days/year] [h/day]
A 10 A - Oberer Wasen 29 - Unterheimbach 22:58 56 0:29
B 10 B - Im Greutle 1 - Maienfels 30:35 67 0:36
C 10 C - Hagenauer StraBe 28 - Maienfels 36:39 63 0:45
D 10 D - Hagenauer StraBe 25 - Maienfels 26:45 52 0:40
E 10 E - Happbiihl 1 - Maienfels 38:11 62 0:48
F 10 F - Neuer Ring 1 - Maienfels 21:31 47 0:35
G 10 G - Ochsenhof 1 - Maienfels 36:28 76 0:39
H IO H - Lange StraBe 55 - Maienfels 31:38 86 0:28
I 10 | - Am Schellenbuckel 15 - Maienfels 15:37 42 0:29

WindPRO is developed by EMD International A/S, Niels Jernesvej 10, DK-9220 Aalborg @, TIf. +45 96 35 44 44, Fax +45 96 35 44 46, e-mail: windpro@emd.dk



Seite 27 von 44

WindPROQO version 2.7.490 Sep 2011

Project: Description: Printed/Page
nterheimbach  Planung WEA 1: 12/03/2024 15:18/ 2
Unterheimbac 1x Nordex N175/6.X, Licensed user:
Nabenh&he: 179 m MeteoServ GbR

Spessartring 7

Birgerwindpark Hohenlohe GmbH DE-61194 Niddatal

Braunsbergweg 5 +49 6034 90 230 10

D-74676 Niedernhall MeteoServ GbR / info@meteoserv.de

Calculated:

12/03/2024 15:16/2.7.490

Auftraggeber:

SHADOW - Main Result

Calculation: Zusatz-/Gesamtbelastung WEA 1 (worst case)

Total amount of flickering on the shadow receptors caused by each WTG
No. Name Worst case Expected
[h/year] [h/year]
1 WEA 1 254:02
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Calculated:
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Calculation: Zusatz-/Gesamtbelastung WEA 1 (worst case)Shadow receptor: A - IO A - Oberer Wasen 29 - Unterheimbach

Assumptions for shadow calculations

Maximum distance for influence No limit
Minimum sun height over horizon for influence 3°

Day step for calculation 1 days
Time step for calculation 1 minutes

The calculated times are "worst case" given by the following assumptions:
The sun is shining all the day, from sunrise to sunset
The rotor plane is always perpendicular to the line from the WTG to the sun
The WTG is always operating

|January |February |March |April |May |June |[July |August
| | | | | | | |
1]08:17 09:57 (1) | 07:55 | 07:07  |07:02 | 06:03  |05:23  |05:21 | 05:54
|16:35 28 10:25(1) |17:18  |18:04  [19:52  |20:38  [21:18  [21:31 | 21:03
2]08:17 09:58 (1) |07:54 | 07:05  [07:00 | 06:01 |05:22 0522 | 05:55
|16:36 28 10:26(1) [17:20  [18:06  |19:54  [20:39  [21:19  |21:31 | 21:02
308:17 09:57 (1) | 07:52 | 07:03 | 06:58 | 06:00 | 05:22 | 05:22 | 05:56
|16:37 28 10:25 (1) | 17:21 |18:08  [19:55  |20:40  |21:20  |21:31 | 21:00
4108:17 09:58 (1) | 07:51 | 07:01 | 06:56 | 05:58 | 05:21 | 05:23 | 05:58
|16:38 28 10:26(1) [17:23  [18:09  |19:557  [2042  |21:21 |21:30  |20:59
5108:17 09:59 (1) | 07:49 | 06:59 | 06:54 | 05:56 | 05:21 | 05:24 | 05:59
|16:39 27 10:26 (1) |17:25 | 18:11 |19:58 20143  |21:22  [21:30 | 20:57
608:17 09:59 (1) | 07:48 | 06:57  |06:52  |05:55  |05:20 | 05:25 | 06:00
|16:40 27 10:26(1)|17:26  |18:12  [20:00  |20:45  [21:23  |21:29  |20:56
7108:17 10:00 (1) | 07:46  |06:55  |06:50 | 05:53  |05:19  |05:25  |06:02
| 16:41 26 10:26 (1) [17:28 | 1814  [20:01 |20:46  |21:224  |21:229 | 20:54
8108:16 10:01 (1) |07:45  |06:53  |06:48  |0552  |05:19  |05:26 | 06:03
|16:42 26 10:27 (1) |17:30  |18:16  |20:03  |20:48  |21:24  |21:28  |20:53
908:16 10:02 (1) | 07:43 | 06:51 | 06:45 | 05:50 | 05:19 | 05:27 | 06:05
|16:44 25 10:27 (1) [17:31 |18:17  |20:04  [20:49  |21:25  |21:28 | 20:51
10| 08:15 10:02 (1) | 07:41 |06:49 | 06:43  |0548  |05:18 | 0528 | 06:06
|16:45 24 10:226(1)|17:33  |18:19  [20:06  |20:51 |21:26  [21:227  |20:49
11 08:15 10:03 (1) | 07:40 | 06:47 | 06:41 |05:47 | 05:18  |05:29  |06:07
|16:46 24 10:27 (1) |[17:35  |18:20  [20:08  |20:52  [21:27  |21:27  |20:47
12| 08:14 10:04 (1) | 07:38  |06:44  |06:39 | 0545  |05:18  |05:30  |06:09
|16:47 22 10:226(1) [17:36  |[18:22  |20:09  |20:53  [21:27  |21:26  |20:46
13| 08:14 10:05 (1) | 07:36 | 06:42 | 06:37 | 05:44 | 05:17 | 05:31 | 06:10
|16:49 20 10:25(1)|17:38  |18:23  |20:11 |20:55  |21:28  |21:25  |20:44
141 08:13 10:07 (1) | 07:35 | 06:40 | 06:35 | 05:43 | 05:17 | 05:32 | 06:12
|16:50 19 10:26(1) [17:40  |[1825  |20:12  [20:56  |21:228  |21:24 | 2042
15108:13 10:08 (1) | 07:33 | 06:38 | 06:33 | 05:41 | 05:17 | 05:33 | 06:13
|16:52 17 10:25 (1) | 17:41 |18:26  |20:14  |20:58  [21:29  |21:223  |20:40
16 | 08:12 10:09 (1) | 07:31 |06:36 | 06:31 |05:40 | 05:17  |05:34  |06:15
|16:53 15 10:24 (1) |17:43  |18:28  [20:15  |20:59  [21:29  |21:23  |20:39
17 | 08:11 10:11 (1) | 07:30  |06:34 06229  |05:839  |05:17  |05:35  |06:16
|16:54 11 10:22(1) [17:45  [18:30  |20:17  [21:00  [21:30  |21:22  |20:37
1808:10 10:14 (1) | 07:28 | 06:32 | 06:27 | 05:37 | 05:17 | 05:36 | 06:17
| 16:56 5 10:19(1)|17:46  |18:31 |20:18  |21:02  |21:80  |21:21 | 20:35
19 |08:10 | 07:26 | 06:30 | 06:25 | 05:36 | 05:17 | 05:37 | 06:19
| 16:57 |17:48  |18:33  [20:20  |21:03  |21:30  |21:20  |20:33
20 | 08:09 | 07:24 | 06:28 | 06:23 | 05:35 | 05:17 | 05:38 | 06:20
| 16:59 |17:50  |18:3¢ | 20:21 |21:04  |21:31 [21:19 | 20:31
21|08:08 |07:22  |06:225 | 06:21 |05:3¢ | 05:17  |05:40  |06:22
| 17:00 | 17:51 |18:36 20223  |21:06  |21:31 |21:18  |20:29
22| 08:07 |07:20 | 06:23  [06:20  |05:32  |05:18 | 05:41 | 06:23
| 17:02 [17:53 | 18:37  [20:224  |21:07  |21:31 |21:16  |20:27
23 08:06 |07:18 | 06:21 |06:18 | 05:31 |05:18  |0542  |06:25
| 17:04 |17:55  [18:39  |20:26  |21:08  |21:31 |21:15 | 20:25
24| 08:05 | 07:17 | 06:19 | 06:16 | 05:30 | 05:18 | 05:43 | 06:26
| 17:05 |17:56 | 18:40  [20:27  |21:09  |21:32  |21:14  |20:23
25 08:04 | 07:15 | 06:17 | 06:14 | 05:29 | 05:18 | 05:44 | 06:27
|17:07 |17:58  |18:42 2029  [21:10  [21:82  [21:13  |20:21
26 | 08:02 |07:13  |06:15  |06:12 | 0528  |05:19  |05:46 | 06:29
| 17:08 |17:59 1843  |20:30  [21:12  [21:82  [21:12  |20:19
27 | 08:01 | 07:11 |06:13 | 06:10  [05:27  |05:19  |05:47 | 06:30
|17:10 | 18:01 [18:45  |20:832  [21:13  [21:32  |21:10  |20:17
28 | 08:00 |07:09 | 06:11 |06:08 0526  |05:20  |05:48  |06:32
| 17:11 |18:03  [18:46  |20:33  |21:14  |21:32  |21:09  |20:15
29 | 07:59 | | 07:08 | 06:07 | 05:25 | 05:20 | 05:50 | 06:33
|17:13 | |19:48  |20:35  [21:15 | 21:31 |21:08  |20:13
30 | 07:58 | |07:06 | 06:05 |0525 | 05:21 | 05:51 | 06:35
|17:15 | |19:49  |20:36  |21:16  |21:31 |21:06  |20:11
31|07:56 | |07:04 | |05:24 | |05:552 | 06:36
|17:16 | | 19:51 | 21147 | |21:05  |20:09
Potential sun hours | 271 | 283 | 368 | 411 | 474 | 484 | 489 | 446
Total, worst case | 400 | | | | | | |

Table layout: For each day in each month the following matrix apply

Day in month Sun rise (hh:mm)

|September{October
| |
|06:38 | 07:21
| 20:07 | 19:03
|06:39 | 07:22
|20:05 | 19:01
|06:40 | 07:24
|20:03 | 18:59
|06:42 | 07:25
| 20:01 | 18:57
|06:43 | 07:27
| 19:59 | 18:55
|06:45 | 07:28
| 19:57 | 18:53
|06:46 | 07:30
|19:55 | 18:51
|06:48 | 07:31
|19:53 | 18:49
| 06:49 | 07:33
| 19:51 | 18:47
|06:50 | 07:34
| 19:48 | 18:45
|06:52 | 07:36
|19:46 | 18:43
|06:53 | 07:37
|19:44 | 18:41
|06:55 | 07:39
|19:42 | 18:39
| 06:56 | 07:40
|19:40 | 18:37
|06:58 | 07:42
|19:38 | 18:35
|06:59 | 07:43
| 19:36 | 18:33
|07:00 | 07:45
|19:33 | 18:31
|07:02 | 07:47
| 19:31 | 18:29
|07:03 | 07:48
|19:29 | 18:27
|07:05 | 07:50
|19:27 | 18:25
|07:06 | 07:51
|19:25 | 18:23
|07:08 | 07:53
|19:23 | 18:21
|07:09 | 07:54
| 19:21 | 18:19
| 07:11 | 07:56
|19:18 | 18:17
|07:12 | 06:58
|19:16  |17:15
|07:13 | 06:59
|19:14  |17:14
|07:15 | 07:01
[19:12  |17:12
|07:16 | 07:02
|19:10  [17:10
|07:18 | 07:04
|19:08 | 17:08
|07:19 | 07:05
|19:06 | 17:07
| | 07:07
| | 17:05
| 379 | 336
|

|November

| 07:09
1 17:03
1 07:10
| 17:02
|07:12
| 17:00
|07:14
| 16:58
|07:15
| 16:57
|07:17
| 16:55
|07:18
| 16:54
| 07:20
| 16:52
| 07:22
| 16:51
| 07:23
| 16:49
| 07:25
| 16:48
| 07:26
| 16:46
|07:28
| 16:45
| 07:30
| 16:44
| 07:31
| 16:43
| 07:33
| 16:41
| 07:34
| 16:40
| 07:36
| 16:39
| 07:37
| 16:38
| 07:39
| 16:37
| 07:40
| 16:36
| 07:42
| 16:35
| 07:43
| 16:34
| 07:45
| 16:33
| 07:46
| 16:32
| 07:48
| 16:31
| 07:49
| 16:30
| 07:51
| 16:30
| 07:52
| 16:29
| 07:53
| 16:28

|
|
| 276
|

First time (hh:mm) with flicker (WTG causing flicker first time)
Sun set (hh:mm) Minutes with flicker Last time (hh:mm) with flicker (WTG causing flicker last time)

21

22

109

WindPRO is developed by EMD International A/S, Niels Jernesvej 10, DK-9220 Aalborg @, TIf. +45 96 35 44 44, Fax +45 96 35 44 46, e-mail: windpro@emd.dk

|December
|
| 07:55 09:45 (1)
| 16:28 24 10:09 (1)
| 07:56 09:45 (1)
| 16:27 24 10:09 (1)
| 07:57 09:46 (1)
|16:27 25 10:11 (1)
| 07:58 09:45 (1)
[16:26 26 10:11(1)
| 08:00 09:45 (1)
|16:26 27 10:12(1)
| 08:01 09:45 (1)
|16:26 27 10:12(1)
| 08:02 09:46 (1)
| 16:25 27 10:13(1)
| 08:03 09:46 (1)
|16:25 28  10:14 (1)
| 08:04 09:46 (1)
|16:25 28 10:14(1)
| 08:05 09:47 (1)
| 16:25 28  10:15(1)
| 08:06 09:47 (1)
| 16:25 28  10:15(1)
| 08:07 09:47 (1)
| 16:25 29 10:16 (1)
| 08:08 09:48 (1)
|16:25 28  10:16 (1)
| 08:09 09:48 (1)
|16:25 29 10:17 (1)
| 08:10 09:49 (1)
| 16:25 29  10:18 (1)
| 08:11 09:49 (1)
|16:25 28 10:17 (1)
| 08:12 09:49 (1)
| 16:25 29 10:18 (1)
| 08:12 09:50 (1)
|16:25 29  10:19 (1)
| 08:13 09:50 (1)
|16:26 29 10:19 (1)
| 08:14 09:51 (1)
| 16:26 29  10:20 (1)
| 08:14 09:51 (1)
| 16:27 29 10:20 (1)
| 08:15 09:52 (1)
[16:27 29 10:221 (1)
| 08:15 09:52 (1)
|16:28 29  10:21 (1)
09:52 (1) | 08:16 09:53 (1)
09:56 (1) | 16:28 29  10:22 (1)
09:49 (1) | 08:16 09:53 (1)
10:00 (1) | 16:29 29 10:22 (1)
09:48 (1) | 08:16 09:53 (1)
10:03 (1) |16:29 29  10:22 (1)
09:47 (1) | 08:17 09:54 (1)
10:04 (1) | 16:30 29  10:23 (1)
09:47 (1) | 08:17 09:55 (1)
10:06 (1) | 16:31 29  10:24 (1)
09:46 (1) | 08:17 09:55 (1)
10:07 (1) | 16:32 29 10:24 (1)
09:45 (1) | 08:17 09:56 (1)
10:07 (1) | 16:32 28  10:24 (1)
| 08:17 09:56 (1)
| 16:33 29  10:25(1)
| 257
| 869
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Licensed user:

MeteoServ GbR

Spessartring 7

DE-61194 Niddatal

+49 6034 90 230 10

MeteoServ GbR / info@meteoserv.de

Calculated:

Description:

Planung WEA 1:

1x Nordex N175/6.X,
Nabenh&he: 179 m

Unterheimbach

Auftraggeber:

Burgerwindpark Hohenlohe GmbH
Braunsbergweg 5

D-74676 Niedernhall

SHADOW -

Calendar

12/03/2024 15:16/2.7.490

Calculation: Zusatz-/Gesamtbelastung WEA 1 (worst caseShadow receptor: B - 10 B - Im Greutle 1 - Maienfels
Assumptions for shadow calculations

Maximum distance for influence No limit
Minimum sun height over horizon for influence 3°

Day step for calculation 1 days
Time step for calculation 1 minutes

The calculated times are "worst case" given by the following assumptions:
The sun is shining all the day, from sunrise to sunset

The rotor plane is always perpendicular to the line from the WTG to the sun

The WTG is always operating

|January |February |March |April |May |June [July |August  |SeptemberiOctober |November |December
| | | | | | | | | |
1]08:17 | 07:55 15:28 (1) | |07:02  |06:03  |0523  |05:21 106:37 | 07:21 | 07:09 15:04 (1) | 07:55 15:19 (1)
116:35 [17:18 35 16:03 (1) | 11952 |20:37  |21:18  |21:31 12007 | 19:03 11703 23 1527(1)|1628 6 15:25(1)
2]08:17 |07:53 15:28 (1) | |07:00  |06:01 0522  |05:22 10639 | 07:22 15:03 (1) | 07:56
| 16:36 1720 35 16:03 (1) | 11954 [20:39  |21:19 | 21:31 12005 | 19:01 26 1529 (1) | 16:27
3(08:17 | 07:52 15:29 (1) | |06:58  |06:00 0522 | 05:22 106:40 | 07:24 15:02 (1) | 07:57
|16:37 1721 34  16:03 (1) | 19555  |20:40 2120 | 21:30 |20:03 | 18:59 28 15:30 (1) | 16:27
4108:17 | 07:51 15:29 (1) | |06:56 | 05:58  |05:21 | 05:23 |06:42 | 07:25 15:02 (1) | 07:58
| 16:38 11723 33 16:02(1) | 119557  |2042 2121 |21:30 12001 | 18:57 30 15:32 (1) | 16:26
5(08:17 | 07:49 15:30 (1) | |06:54  |05:56  |05:20 | 05:24 |106:43 | 07:27 15:00 (1) | 08:00
| 16:39 1725 33  16:03 (1) |18:11  |19:58  [20:43  [21:22  |21:30 11959 | 18:55 32 15:32 (1) | 16:26
6]08:17 | 07:48 15:30 (1) [06:57 | 06:52 0555  [05:20 | 05:25 |106:45 | 07:28 15:00 (1) | 08:01
| 16:40 1726 32 16:02(1) |18:12  |20:00  |20:45  [21:23  |21:29 11957 | 18:53 32 15:32 (1) | 16:26
7108:16 | 07:46 15:32 (1) |06:55 | 06:50 0553  [05:19 | 05:25 |106:46 | 07:30 15:00 (1) | 08:02
| 16:41 1728 30 16:02(1) |18:14  |20:01  |20:46  [21:223  |21:29 119:55 | 18:51 33 15:33 (1) | 16:25
808:16 | 07:45 15:33 (1) |06:53 | 06:47 0551  [05:19 | 05:26 : 106:47 | 07:31 14:59 (1) | 08:03
| 16:42 [17:30 28 16:01(1) |18:15  |20:03  |20:48  |21:224  |21:28 ; 11953 | 18:49 35  15:34 (1) | 16:25
9| 08:16 | 07:43 15:34 (1) | 06: |06:45  |05:50 0549  |0527 |06 106:49 | 07:33 14:58 (1) | 08:04
| 16:43 11731 25 1559 (1) | |20:04  [20:49  |2125  [21:28 |2 119:50 | 18:47 36 15:34 (1) | 16:25
10 08:15 | 07:41 15:36 (1) | |06:43  |05:48  |05:18  |05:28 |0 10650 | 07:34 14:59 (1) | 08:05
| 16:45 11733 22 1558 (1) | |20:06  [20:551 2126 [21:27 |2 119:48 | 18:45 35  15:34 (1) | 16:25
11 08:15 15:37 (1) | 07:40 15:38 (1) | |06:41  |05:47 0518  [0529 |0 10652 | 07:36 14:59 (1) | 08:06
| 16:46 5 1542(1)[17:35 18 1556 (1) | 12007 [20:552 2126 [21:26 |2 119:46 | 18:43 36 15:35(1) | 16:25
1208:14 15:34 (1) | 07:38 15:41 (1) | |06:39  |05:45  |05:18  [05:30 | O 10653 | 07:37 14:58 (1) | 08:07
116:47 11 15:45(1) [17:36 12 1553 (1) | |20:09  [20:53 2127  [21:26 |2 119:44 | 18:40 36 15:34 (1) | 16:24
1308:14 15:32 (1) | 07:36 |06:42  |06:37  |0544  |05:17  [05:31 | 06: 10655 | 07:39 14:59 (1) | 08:08
116:49 15  15:47 (1) | 17:38 11823  [20:10  |20:55  |21:28  [2125 |20 119:42 | 18:38 35  15:34 (1) | 16:25
1408:13 15:32 (1) | 07:35 |06:40  |06:35  |0543  |05:17  [05:32 | 06: 10656 | 07:40 14:59 (1) | 08:09
116:50 18  15:50 (1) | 17:40 11825  |20:12  |20:56  |21:28  [2124 |20 119:40 | 18:36 36 15:35(1) | 16:25
15 08:13 15:31 (1) | 07:33 |06:38  |06:33  |0541  |05:17  [05:33 | 06: 10657 | 07:42 15:00 (1) | 08:10
11651 20 1551 (1) | 17:41 118226 [20:13  |20:57 2129 [21:23 |20 119:38 | 18:34 35  15:35(1) | 16:25
16| 08:12 15:30 (1) | 07:31 |06:36  |06:31  |05:40  |05:17  [05:34 | 06: 10659 | 07:43 15:00 (1) | 08:11
11653 22 15:52(1) | 17:43 11828 [20:15  |20:59 2129 [2122 |20 11935 | 18:32 34 15:34 (1) | 16:25
171 08:11 15:29 (1) | 07:29 |06:34  |06:29  |05:38  |05:17  [05:35 | 06: |07:00 | 07:45 15:00 (1) | 08:11
11654 25  15:54 (1) | 17:45 11829  [20:16  |21:00  |21:30  [2122 |20 119:33 | 18:30 34 15:34 (1) | 16:25
18 08:10 15:29 (1) | 07:28 106:32  |06:27  |05:37  |05:17  |05:36  |06:17  |07:02 | 07:46 15:01 (1) | 08:12
11656 26  15:55(1) | 17:46 : |20:18  [21:02  |21:30  [21:21 |20 11931 | 18:29 34 15:35(1) | 16:25
19 | 08:09 15:28 (1) | 07:26 06225  |05:36  |05:17  |05:37 |0 107:08 | 07:48 15:01 (1) | 08:13
11657 28  15:56 (1) | 17:48 |20:19  [21:03  |21:30  [21:20 |2 11929 | 18:27 33 15:34 (1) | 16:26
20 | 08:09 15:28 (1) | 07:24 0623  |05:35  |05:17  |05:38 |0 107:05 | 07:50 15:02 (1) | 08:13
11659 29 15:57 (1) | 17:50 2021 [21:04 2131 [21:19 |2 11927 | 18:25 32 15:34 (1) | 16:26
21| 08:08 15:27 (1) | 07:22 06221 |05:34  |05:47  |0540 |0 |07:06 | 07:51 15:03 (1) | 08:14
11700 31 1558 (1) [ 17:51 2022 |21:05  |21:31  [21:17 |20 11925 | 18:23 31 15:34 (1) | 16:26
22 | 08:07 15:27 (1) | 07:20 |06:19  |05:32 0547  |0541 |06 |07:08 | 07:53 15:04 (1) | 08:15
117:02 32  15:59 (1) | 17:58 2024 |21:07 2131 |21:16 : 11923 | 18:21 29 15:33 (1) | 16:27
23 | 08:06 15:27 (1) | 07:18 |06:18  |05:31  |05:18 | 0542 107:09 | 07:54 15:05 (1) | 08:15
117:08 33  16:00 (1) | 17:55 2025  |21:08  |2131  |21:15 11920 | 18:19 28 15:33 (1) | 16:27
24 | 08:05 15:27 (1) | 07:16 |06:16  |05:30  |05:18 | 05:43 107:10 | 07:56 15:06 (1) | 08:16
117:05 34 16:01 (1) | 17:56 12027 [21:09  |2131  |21:14 119:18 | 18:17 26 15:32 (1) | 16:28
25 | 08:03 15:26 (1) | 07:15 |06:14  [05:29  |05:18 | 05:44 |07:12 | 06:57 15:07 (1) | 08:16
11707 34 16:00 (1) | 17:58 20228 |21:10  |21:32  |21:13 119:16  |17:15 25 15:32 (1) | 16:29
26 | 08:02 15:27 (1) | 07:13 |06:12  |05:28  |05:19 | 05:46 107:13 | 06:59 15:08 (1) | 08:16
117:08 34 16:01 (1) | 17:59 2030  [21:41 2182 |21:12 119:14  [17:14 22 15:30 (1) | 16:29
27 | 08:01 15:27 (1) | 07:11 |06:10  [05:27 0519 | 05:47 107:15 | 07:01 15:10 (1) | 08:17
117:10 35  16:02 (1) | 18:01 2031|2143  |21:832  |21:10 119:12  [17:12 20 15:30 (1) | 16:30
28 | 08:00 15:27 (1) | 07:09 |06:08  |05:26 0520 | 05:48 |07:16 | 07:02 15:11 (1) | 08:17
11741 36  16:03 (1) | 18:08 12033  |21:14 2131 |21:09 119:10 [ 17:10 | 18 15:29 (1) | 16:31
29 | 07:59 15:27 (1) | |06:07  |05:25 0520 | 05:50 |07:18 | 07:04 ) 15:13 (1) | 08:17
11713 36  16:03(1) | |20:34  |21:45 2131 | 21:08 119:08 | 17:08 3 ) 15 15:28 (1) | 16:32
30 | 07:57 15:27 (1) | |06:05  |05:25  |0521 | 05:51 10719 |07:05 40(1) | 15:15 (1) | 08:17
117:15 36 16:03 (1) | |20:36  |21:16  |21:31 | 21:06 119:05  [17:06 14 24 (1) | 11 15:26 (1) | 16:32
31 |07:56 15:27 (1) | | 10524 | | 05:52 | |07:07 15:07 (1) | | 08:17
117:16 36  16:03 (1) | | 12147 | |21:05 | 117:05 19 1526 (1) | | 16:33
Potential sun hours | 271 | 283 | 411 | 474 | 484 | 489 | 379 | 336 | 276 | 257
Total, worst case | 576 | 337 | | | | | | 36 | 880 | 6

Table layout: For each day in each month the following matrix apply

Day in month

WindPRO is developed by EMD International A/S, Niels Jernesvej 10, DK-9220 Aalborg @, TIf. +45 96 35 44 44, Fax +45 96 35 44 46, e-mail: windpro@emd.dk

Sun rise (hh:mm)
Sun set (hh:mm)

Minutes with flicker

First time (hh:mm) with flicker
Last time (hh:mm) with flicker

(WTG causing flicker first time)
(WTG causing flicker last time)
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WindPRO version 2.7.490 Sep 2011

Project: Description: Printed/Page
nterheimbach  Planung WEA 1: 12/03/2024 15:18 /3
Unterheimbac 1x Nordex N175/6.X, Licensed user:
Nabenhéhe: 179 m MeteoServ GbR

Spessartring 7

Biirgerwindpark Hohenlohe GmbH DE-61194 Niddatal

Braunsbergweg 5 +49 6034 90 230 10

D-74676 Niedernhall MeteoServ GbR / info@meteoserv.de

Calculated:

12/03/2024 15:16/2.7.490

Auftraggeber:

SHADOW - Calendar
Calculation: Zusatz-/Gesamtbelastung WEA 1 (worst caseShadow receptor: C - IO C - Hagenauer StraBe 28 - Maienfels
Assumptions for shadow calculations

Maximum distance for influence No limit
Minimum sun height over horizon for influence 3°

Day step for calculation 1 days
Time step for calculation 1 minutes

The calculated times are "worst case" given by the following assumptions:
The sun is shining all the day, from sunrise to sunset
The rotor plane is always perpendicular to the line from the WTG to the sun
The WTG is always operating

|January |February |[March |April |May [June |July |August  |September|October |[November |December
| | | | | | | | | | I
1108:17 | 07:55 | 07:07 15:48 (1) | 07:02 | 06:03 | 05:23 | 05:21 | 05:54 | 06:37 107:21 | 07:09 156:17 (1) | 07:55
|16:35 |17:18 | 18:04 35  16:23 (1) | 19:52 | 20:37 |21:18 | 21:31 | 21:03 | 20:07 | 19:03 | 17:03 36 15:53 (1) | 16:28
2108:17  |07:53 | 07:05 15:50 (1) | 07:00 | 06:01 |05:222  |05:22  |0555 | 06:39 | 07:22 | 07:10 15:18 (1) | 07:56
116:36  |17:20 [18:06 31 1621 (1) 1954  |20:39  |21:19  [21:31 |21:02 2005 | 19:01 | 17:01 34 1552 (1) | 1627
3108:17 | 07:52 16:03 (1) | 07:03 15:52 (1) | 06:58 | 06:00 | 06:22 | 05:22 | 05:56 | 06:40 | 07:24 | 07:12 15:19 (1) | 07:57
|1 16:37 117:21 3 16:06 (1) | 18:07 27 16:19 (1) | 19:55 | 20:40 | 21:20 121:30 | 21:00 | 20:03 | 18:59 | 17:00 32  15:51 (1) [ 16:27
4108:17 | 07:51 15:57 (1) | 07:01 15:54 (1) | 06:56 | 05:58 | 05:21 | 05:23 | 05:58 | 06:42 | 07:25 | 07:13 15:21 (1) | 07:58
|116:38  [17:23 15  16:12(1) [18:09 23 16:17(1) |[1957  |2042  |21:21 |21:30  |20:59 | 20:01 | 18:57 |16:58 28 1549 (1) | 16:26
5|08:17 | 07:49 15:55 (1) | 06:59 15:57 (1) | 06:54  |05:56  |05:20 | 0524  |0559  |0643 | 07:27 |07:15 15:22 (1) | 08:00
|16:39  [17:25 21 16:16(1) | 18:11 17 16:14 (1) [19:58 2043 [21:22  |21:30  |20:57 19559 | 18:55 1657 25  15:47(1)|16:26
6108:17 | 07:48 15:52 (1) | 06:57 16:03 (1) | 06:52 | 05:55 | 06:20 | 05:25 | 06:00 | 06:45 | 07:28 | 07:17 15:25 (1) | 08:01
| 16:40 |17:26 25 16:17 (1) | 18:12 3 16:06 (1) | 20:00 | 20:45 |21:23 | 21:29 | 20:56 119:57 | 18:53 | 16:55 20 15:45(1) | 16:26
7108:16 | 07:46 15:51 (1) | 06:55 |06:50  |05:53  |05:9 | 0525  |06:02  |06:46 | 07:30 |07:18 15:28 (1) | 08:02
| 16:41 |17:28 29  16:20 (1) | 18:14 | 20:01 |20:46  [21:23  [2129  |20:54  |[19:555 | 18:51 |16:54 14 15:42 (1) | 16:25
8108:16 | 07:45 15:50 (1) | 06:53 | 06:47 | 06:51 | 05:19 | 05:26 | 06:03 | 06:47 | 07:31 16:34 (1) | 07:20 | 08:03
|16:42  [17:30 31  16:21(1) | 18:15 |20:03  [20:48  |21:24  [21:28  [20:52  [19:553  [18:49 13 16:47 (1) | 16:52 | 16:25
9108:16 | 07:43 15:48 (1) | 06:51 | 06:45 | 05:50 | 05:19 | 05:27 | 06:05 | 06:49 | 07:33 16:29 (1) | 07:21 | 08:04
|16:43 1731 34 16:22(1) | 18:17 |20:04 2049  [2125  |21:28  |20:51 |19:50  [18:47 20  16:49 (1) | 16:51 | 16:25
10]08:15 | 07:41 15:48 (1) | 06:49 |06:43  |0548  |05:48 | 0528  |06:06  |06:50 | 07:34 16:27 (1) | 07:23 | 08:05
|16:45  [17:33 36  16:24 (1) | 18:19 |20:06 | 20:51 |21:26  |21:27 2049  [19:48  |18:45 25 16:52 (1) | 16:49 | 16:25
11 ]08:15 | 07:40 15:47 (1) | 06:46 | 06:41 | 05:47 | 05:18 | 05:29 | 06:07 | 06:52 | 07:36 16:25 (1) | 07:25 | 08:06
| 16:46 |17:35 38  16:25(1) | 18:20 | 20:07 | 20:52 | 21:26 | 21:26 | 20:47 | 19:46 | 18:43 29 16:54 (1) | 16:48 |16:25
12]08:14 | 07:38 15:46 (1) | 06:44 |06:39  |0545  |05:48  |05:30  |06:09  |06:53 | 07:37 16:22 (1) | 07:26 | 08:07
|16:47  [17:36 39 16:25(1) | 18:22 |20:09  |20:53  [21:27  |21:26  |20:46  |[19:44  [18:40 33 16:55(1) | 16:46 | 16:25
13]08:14 | 07:36 15:45 (1) | 06:42 | 06:37 | 05:44 | 05:17 | 05:31 | 06:10 | 06:55 | 07:39 16:21 (1) | 07:28 | 08:08
|16:49  [17:38 41  16:26 (1) | 18:23 |20:10  [20:55  |21:28  [21:25  [20:44  |[19:42  [18:38 35 16:56 (1) | 16:45 | 16:25
14108:13 | 07:35 15:45 (1) | 06:40 | 06:35 | 05:43 | 05:17 | 05:32 | 06:12 | 06:56 | 07:40 16:19 (1) | 07:29 | 08:09
|16:50  [17:40 42 1627 (1) | 18:25 |20:12  |20:56  |21:28  |21:24  |20:42  [19:40  [18:36 37 16:56 (1) | 16:44 | 16:25
15|08:13 | 07:33 15:44 (1) | 06:38 106:33 | 05:41 |05:17  |05:33  |06:13 | 0658 | 07:42 16:18 (1) | 07:31 | 08:10
| 16:51 [17:41 44  16:28(1)|18:26 |20:113 2057  |21:29  [21:23  [20:40  [19:38  [18:3¢ 39 16:57 (1) | 16143 | 16:25
16 08:12 1 07:31 15:44 (1) | 06:36 | 06:31 | 05:40 | 05:17 | 05:34 | 06:14 | 06:59 1 07:43 16:17 (1) | 07:33 | 08:11
| 16:53 |17:43 44 16:28 (1) | 18:28 | 20:15 | 20:59 | 21:29 | 21:22 | 20:38 119:35 | 18:32 41 16:58 (1) | 16:41 |16:25
17 | 08:11 | 07:29 15:43 (1) | 06:34 |06:29  |05:38  |05:47  |05:35  |06:16  |07:00 | 07:45 16:16 (1) | 07:34 | 08:11
|16:54  |17:45 45 16:28 (1) | 18:29 |20:16  |21:00  |21:30  |2122  |20:37  |19:33  |18:31 42 16:58 (1) | 16:40 | 16:25
18108:10 | 07:28 15:43 (1) | 06:32 | 06:27 | 05:37 | 05:17 | 05:36 | 06:17 | 07:02 | 07:46 16:16 (1) | 07:36 | 08:12
| 16:56 |1 17:46 45  16:28 (1) | 18:31 120:18 | 21:02 | 21:30 |21:21 | 20:35 [19:31 |1 18:29 43 16:59 (1) | 16:39 | 16:25
19| 08:09 | 07:26 15:43 (1) | 06:30 | 06:25 | 05:36 | 05:17 | 05:37 | 06:19 | 07:03 | 07:48 16:14 (1) | 07:37 108:13
|16:57  |17:48 45 16:28 (1) | 18:33 |20:19  |21:03  [21:30  |21:20  [20:33  [19:29  |1827 44 16:58(1)|16:38 | 16:26
2008:09  |07:24 15:44 (1) | 06:28 |06:23 0535  |05:47  |05:38  |06:20  |07:05 | 07:50 16:14 (1) | 07:39 | 08:13
|16:59  [17:50 45  16:29 (1) | 18:34 | 20:21 |21:04  |21:31 |21:19  |20:31 |19:27  |1825 45 16:59(1) | 16:37 | 16:26
2108:08 | 07:22 15:44 (1) | 06:25 | 06:21 | 05:34 | 05:17 | 05:40 | 06:22 | 07:06 1 07:51 16:14 (1) | 07:40 | 08:14
|17:00 | 17:51 44 16:28 (1) | 18:36 | 20:22 | 21:05 |21:31 | 21:17 | 20:29 119:25 | 18:23 45  16:59 (1) | 16:36 | 16:26
2208:07  |07:20 15:44 (1) | 06:23 |06:19  05:32  |05:48 | 05:41 |06:23  |07:08 | 07:53 16:13 (1) | 07:42 | 08:15
|17:02  |[17:53 44  16:28 (1) | 18:37 |20:24  |21:07  |21:34 |21:16 2027 1923 | 18:21 45 16:58 (1) | 16:35 | 16:27
23| 08:06 |107:18 15:44 (1) | 06:21 | 06:18 | 05:31 | 05:18 | 05:42 | 06:25 | 07:09 | 07:54 16:13 (1) | 07:43 | 08:15
|17:03  [17:55 44 16:28 (1) | 18:39 |20:25  [21:08  |21:31 |21:45  [20:25  |19:20  [18:19 45 16:58 (1) | 16:34 | 16:27
24 | 08:05 | 07:16 15:44 (1) | 06:19 | 06:16 | 05:30 | 05:18 | 05:43 | 06:26 |1 07:10 | 07:56 16:13 (1) | 07:45 108:16
117:05  [17:56 43 16:27 (1) | 18:40 120227 |21:09  |21:34 |21:14 20223 [19:48  |18:17 45 16:58 (1) | 16:33 | 16:28
250803  |07:15 15:45 (1) | 06:17 |06:14  |05:29  |05:18 | 05:44  |06:27  |07:12 | 06:57 15:13 (1) | 07:46 | 08:16
|17:07  [17:58 42 16:27 (1) | 18:42 |20:28  [21:10  |21:32  |21:13  [20:21 |19:16  [17:15 44 1557 (1) | 16:32 | 16:29
26 | 08:02 | 07:13 15:45 (1) | 06:15 | 06:12 | 05:28 | 06:19 | 05:46 | 06:29 107:13 | 06:59 15:13 (1) | 07:48 |108:16
|17:08 | 17:59 41 16:26 (1) | 18:43 | 20:30 | 21:11 | 21:32 | 21:12 | 20:19 119:14 |17:14 44 1557 (1) | 16:31 |16:29
27| 08:01 | 07:11 15:46 (1) | 06:13 |06:10 0527  |05:49  |05:47  |06:30  |07:15 | 07:01 15:14 (1) | 07:49 | 08:17
117:10 | 18:01 39 16:25(1) | 18:45 | 20:31 |21:413 2182 [21:40  |20:17 1942 [1742 43 1557 (1) | 16:30 | 16:30
28 | 08:00 | 07:09 15:47 (1) | 06:11 | 06:08 | 05:26 | 06:20 | 05:48 | 06:32 107:16 | 07:02 15:15 (1) | 07:50 | 08:17
[17:11 |18:03 37 16:24 (1) | 18:46 |20:33  [21:14  |21:31 |21:09  [20:15  [19:10  [17:10 42 1557 (1) | 16:30 | 16:31
29 |07:59 | | 07:08 | 06:07 | 05:25 | 05:20 | 05:50 | 06:33 |1 07:18 | 07:04 15:14 (1) | 07:52 108:17
117:13 | | 19:48 |20:34  |21:145  |21:34 |21:08 20113  [19:08  |17:08 41 15:55(1) | 16:29 | 16:32
300757 | | 07:06 |06:05 0525 | 05:21 | 05:51 |06:35  |07:49 | 07:05 15:15 (1) | 07:53 | 08:17
[17:15 | | 19:49 |20:36  [21:16  |21:31 |21:06  [20:11 |19:05  |[17:06 40 15:55(1) | 16:28 | 16:32
310756 | | 07:04 | 0524 | |05:52  |06:36 | | 07:07 15:16 (1) | | 08:17
117:16 | | 19:51 | |21:17 | | 21:05 | 20:09 | |17:05 38 15554 (1) | |116:33
Potential sun hours | 271 | 283 | 368 | 411 | 474 | 484 | 489 | 446 | 379 | 336 | 276 | 257
Total, worst case | | 956 | 136 | | | | | | 918 | 189 |

Table layout: For each day in each month the following matrix apply

Day in month Sun rise (hh:mm) First time (hh:mm) with flicker (WTG causing flicker first time)
Sun set (hh:mm) Minutes with flicker Last time (hh:mm) with flicker (WTG causing flicker last time)

WindPRO is developed by EMD International A/S, Niels Jernesvej 10, DK-9220 Aalborg @, TIf. +45 96 35 44 44, Fax +45 96 35 44 46, e-mail: windpro@emd.dk
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Printed/Page

12/03/2024 15:18 / 4

Licensed user:

MeteoServ GbR

Spessartring 7

DE-61194 Niddatal

+49 6034 90 230 10

MeteoServ GbR / info@meteoserv.de

Calculated:

12/03/2024 15:16/2.7.490

Project:

Unterheimbach

Description:

Planung WEA 1:

1x Nordex N175/6.X,
Nabenh&he: 179 m

Auftraggeber:

Burgerwindpark Hohenlohe GmbH
Braunsbergweg 5

D-74676 Niedernhall

SHADOW - Calendar
Calculation: Zusatz-/Gesamtbelastung WEA 1 (worst caseShadow receptor: D - IO D - Hagenauer StraBe 25 - Maienfels
Assumptions for shadow calculations

Maximum distance for influence No limit
Minimum sun height over horizon for influence 3°

Day step for calculation 1 days
Time step for calculation 1 minutes

The calculated times are "worst case" given by the following assumptions:

The sun is shining all the day, from sunrise to sunset
The rotor plane is always perpendicular to the line from the WTG to the sun
The WTG is always operating

|January |February |[March |April |May [June |July |August  |September |October |November |December
| | | | | | | | | |
1108:17 | 07:55 | 07:07 16:21 (1) | 07:02 | 06:03 | 05:23 | 05:21 | 05:54 | 06:37 107:21 17:07 (1) | 07:09 | 07:55
|16:35 |17:18 | 18:04 40 17:01 (1) | 19:52 | 20:37 |21:18 | 21:31 | 21:03 | 20:07 | 19:03 22 17:29 (1) | 17:03 |16:28
2108:17  |07:53 | 07:05 16:21 (1) | 07:00 | 06:01 |05:222  |0522  |0555 | 06:39 | 07:22 17:05 (1) |07:10 | 07:56
116:36  |17:20 |18:06 40 17:01 (1) [19:54  |20:39  |21:19  [21:31 |21:02 | 20:05 119:01 26 17:31 (1) | 17:01 | 16:27
3(08:17  |07:52 | 07:03 16:21 (1) | 06:58  |06:00  [05:22  |05:22  |0556 | 06:40 | 07:24 17:03 (1) | 07:12 | 07:57
|1 16:37 117:21 | 18:07 39  17:00 (1) | 19:55 | 20:40 | 21:20 121:30 | 21:00 | 20:03 | 18:59 29 17:32(1) | 17:00 | 16:27
4108:17 | 07:51 | 07:01 16:21 (1) | 06:56 | 05:58 | 05:21 | 05:23 | 05:58 | 06:42 | 07:25 17:01 (1) | 07:13 | 07:58
|16:38  [17:23 [18:09 39 17:00 (1) 1957  |20:42 | 21:21 |21:30  |20:59 | 20:01 |18:57 32 17:33(1) |16:558 | 16:26
5|08:17 | 07:49 | 06:59 16:21 (1) | 06:54  |05:56  |05:20  |05:24 | 0559 | 06:43 | 07:27 16:59 (1) | 07:15 | 08:00
| 16:39 117:25 [ 18:11 39  17:00 (1) | 19:58 | 20:43 | 21:22 |121:30 | 20:57 | 19:59 | 18:55 34 17:33 (1) | 16:57 | 16:26
6108:17 | 07:48 | 06:57 16:21 (1) | 06:52 | 05:55 | 06:20 | 05:25 | 06:00 | 06:45 | 07:28 16:59 (1) | 07:17 | 08:01
| 16:40 |17:26 | 18:12 37 16:58 (1) | 20:00 | 20:45 |21:23 | 21:29 | 20:56 119:57 | 18:53 35 17:34(1) | 16:55 |16:26
7108:16 | 07:46 | 06:55 16:21 (1) | 06:50  |05:53  |05:19  |05:25 | 06:02 | 06:46 | 07:30 16:57 (1) |07:18 | 08:02
| 16:41 |17:28 |18:14 36  16:57 (1) | 20:01 |20:46  |21:23  [2129  |2054 | 19:55 | 18:51 37 17:34(1)| 1654 | 16:25
8108:16 | 07:45 | 06:53 16:22 (1) | 06:47 | 06:51 | 05:19 | 05:26 | 06:03 | 06:47 | 07:31 16:57 (1) | 07:20 | 08:03
| 16:42 117:30 | 18:15 35 16:57 (1) | 20:03 | 20:48 | 21:24 121:28 | 20:52 | 19:53 | 18:49 37 17:34 (1) | 16:52 | 16:25
9108:16 | 07:43 | 06:51 16:23 (1) | 06:45 | 05:50 | 05:19 | 05:27 | 06:05 | 06:49 | 07:33 16:55 (1) | 07:21 | 08:04
|16:43 1731 |18:17 33 1656 (1) |20:04  |20:49  |21225  [21:28 | 2051 | 19:50 |18:47 39  17:34 (1) | 16:51 | 16:25
10]08:15 | 07:41 | 06:48 16:24 (1) | 06:43 0548  |05:18  |0528  |06:06 | 06:50 | 07:34 16:55 (1) |07:23 | 08:05
|16:45  [17:33 |18:19 30 16:54 (1) |20:06 | 20:51 |21:26  |21:27  |20:49 | 19:48 |18:45 39 17:34 (1) [16:49 | 16:25
11 ]08:15 | 07:40 | 06:46 16:26 (1) | 06:41 | 05:47 | 05:18 | 05:29 | 06:07 | 06:52 | 07:36 16:55 (1) | 07:25 | 08:06
| 16:46 |17:35 | 18:20 27 16:53 (1) | 20:07 | 20:52 | 21:26 | 21:26 | 20:47 | 19:46 | 18:43 40 17:35(1) | 16:48 |16:25
12]08:14 | 07:38 | 06:44 16:27 (1) | 06:39  |0545  |05:18  |05:30  |06:09  |06:53 | 07:37 16:54 (1) | 07:26 | 08:07
|16:47  |17:36 [18:22 24 1651 (1) [20:09  |2053  |21:27  |21:26  |20:46 | 19:44 |118:40 40 17:34 (1) | 1646 | 1625
13]08:14 | 07:36 | 06:42 16:30 (1) | 06:37 | 05:44 | 05:17 | 05:31 | 06:10 | 06:55 | 07:39 16:55 (1) | 07:28 | 08:08
|16:49  [17:38 |18223 18 16:48(1)[20:10  [20:55  |21:28  [21:25  |20:44  |19:42 118:38 39 17:34 (1) | 16:45 | 16:25
14108:13 | 07:35 | 06:40 16:34 (1) | 06:35 | 05:43 | 05:17 | 05:32 | 06:12 | 06:56 | 07:40 16:54 (1) | 07:29 | 08:09
116:50 | 17:40 |18:225 10 16:44 (1) |20:12  |2056  |21:228  |21:224  |20:42 | 19:40 |118:36 39 17:33 (1) |16:44 | 1625
15|08:12 | 07:33 | 06:38 106:33 | 05:41 |05:17  |05:33 | 06:13 | 06:57 | 07:42 16:54 (1) | 07:31 | 08:10
| 16:51 [17:41 |18:26 20113  [20:57  |21:29  [21:223  |20:40  |19:38 |18:3¢ 39 17:33(1) [ 1643 | 16:25
16 108:12 | 07:31 | 06:36 | 06:31 | 05:40 | 05:17 | 05:34 | 06:14 | 06:59 | 07:43 16:55 (1) | 07:33 | 08:11
| 16:53 |17:43 | 18:28 | 20:15 | 20:59 | 21:29 | 21:22 | 20:38 119:35 | 18:32 37 17:32(1) | 16:41 |16:25
17 | 08:11 | 07:29 16:38 (1) | 06:34 |06:29 0538  |05:47  |05:35  |06:16 | 07:00 | 07:45 16:55 (1) | 07:34 | 08:11
|16:54 1745 7 16:45(1) | 18:29 |20:16  |21:00  |21:30  |2122  |20:37  |19:33 118:30 36  17:31 (1) [1640 | 1625
18108:10 | 07:28 16:33 (1) | 06:32 | 06:27 | 05:37 | 05:17 | 05:36 | 06:17 | 07:02 | 07:46 16:56 (1) | 07:36 | 08:12
| 16:56 |1 17:46 17 16:50 (1) | 18:31 120:18 | 21:02 | 21:30 |21:21 | 20:35 [19:31 |1 18:29 34  17:30 (1) | 16:39 | 16:25
19| 08:09 | 07:26 16:30 (1) | 06:30 | 06:25 | 05:36 | 05:17 | 05:37 | 06:19 | 07:03 | 07:48 16:56 (1) | 07:37 108:13
|16:57  |17:48 22 1652 (1) |18:33 |20:19  |21:03  |21:30  |21:20  |20:33  |19:29 |18:27 33 17:29(1) |16:38 | 16:26
2008:09  |07:24 16:28 (1) | 06:28 |06:23 0535  |05:47  |05:38  |06:20 | 07:05 | 07:50 16:57 (1) |07:39 | 08:13
|16:59  [17:50 26  16:54 (1) | 18:34 | 20:21 |21:04  |21:31 |21:19  |20:31 | 19:27 |18:25 31 17:28(1)[16:37 | 16:26
2108:08 | 07:22 16:28 (1) | 06:25 | 06:21 | 05:34 | 05:17 | 05:40 | 06:22 | 07:06 1 07:51 16:58 (1) | 07:40 | 08:14
|17:00 | 17:51 28  16:56 (1) | 18:36 | 20:22 | 21:05 |21:31 | 21:17 | 20:29 119:25 | 18:23 28 17:26 (1) | 16:36 | 16:26
2208:07  |07:20 16:26 (1) | 06:23 |06:19  05:32  |05:48 | 05:41 |06:23 | 07:08 | 07:53 16:59 (1) | 07:42 | 08:15
117:02  [17:53 32 16:58 (1) | 18:37 |20:24  |21:07  |21:34 |21:16 2027 | 19:23 | 18:21 25  17:224(1)| 1635 | 16:27
23 | 08:06 | 07:18 16:25 (1) | 06:21 | 06:18 | 06:31 | 05:18 | 05:42 | 06:25 |1 07:09 | 07:54 17:02 (1) | 07:43 | 08:15
|17:03  [17:55 33 16:58 (1) | 18:39 |20:25  [21:08  |21:31 |21:45  [20:25  |19:20 11819 20 17:22(1)|16:3¢ | 16:27
24 | 08:05 | 07:16 16:24 (1) | 06:19 | 06:16 | 05:30 | 05:18 | 05:43 | 06:26 |1 07:10 | 07:56 17:05 (1) | 07:45 108:16
117:05  [17:56 35 16:59 (1) | 18:40 120227 |21:09  |21:34 |21:14 2023 | 19:18 |18:17 14 17:19(1) |16:33 | 16:28
250803  |07:15 16:23 (1) | 06:17 |06:14  |05:29  |05:48  |05:44  |06:27 | 07:12 | 06:57 |07:46 | 08:16
117:07 |1 17:58 37 17:00 (1) | 18:42 | 20:28 |21:10 [21:31 121:13 | 20:21 | 19:16 117:15 | 16:32 | 16:29
26 | 08:02 | 07:13 16:22 (1) | 06:15 | 06:12 | 05:28 | 06:19 | 05:46 | 06:29 107:13 | 06:59 | 07:48 |1 08:16
|17:08 | 17:59 38  17:00 (1) | 18:43 | 20:30 | 21:11 | 21:32 | 21:12 | 20:19 119:14 |17:14 | 16:31 |16:29
27| 08:01 | 07:11 16:22 (1) | 06:13 |06:10 0527  |05:49  |05:47  |06:30 | 07:15 | 07:01 |07:49 | 08:47
117:10 | 18:01 38 17:00 (1) | 18:45 | 20:31 |21:13 2182 [21:40  |20:17  [19:12 |117:12 116:30 | 16:30
28 | 08:00 | 07:09 16:22 (1) | 06:11 | 06:08 | 05:26 | 06:20 | 05:48 | 06:32 | 07:16 | 07:02 | 07:50 | 08:17
[17:11 |18:03 39  17:01(1) | 18:46 |20:33  [21:14  |21:31 |21:09  [20:15  [19:10 [17:10 [16:30 | 16:31
29 |07:59 | | 07:08 | 06:07 | 05:25 | 05:20 | 05:50 | 06:33 |1 07:18 17:16 (1) | 07:04 | 07:52 108:17
117:13 | | 19:48 |20:34  |21:145  |21:34 |21:08 20113 | 19:08 5 17:21 (1) | 17:08 1629 | 16:32
300757 | | 07:06 |06:05 0525 | 05:21 | 05:51 |06:35 | 07:19 17:11 (1) | 07:05 |07:53 | 08:17
[17:15 | | 19:49 |20:36  [21:16  |21:31 |21:06  [20:11 |19:05 16  17:27 (1) | 17:06 1628 | 16:32
31 07:56 | | 07:04 | | 05:24 | | 05:52 | 06:36 | | 07:07 | |1 08:17
117:16 | | 19:51 | |21:17 | | 21:05 | 20:09 | |17:05 | |116:33
Potential sun hours | 271 | 283 | 368 | 411 | 474 | 484 | 489 | 446 | 379 | 336 | 276 | 257
Total, worst case | | 352 | 447 | | | | | 21 | 785 | |

Table layout: For each day in each month the following matrix apply

Day in month

Sun rise (hh:mm)
Sun set (hh:mm)

Minutes with flicker

First time (hh:mm) with flicker
Last time (hh:mm) with flicker

(WTG causing flicker first time)
(WTG causing flicker last time)

WindPRO is developed by EMD International A/S, Niels Jernesvej 10, DK-9220 Aalborg @, TIf. +45 96 35 44 44, Fax +45 96 35 44 46, e-mail: windpro@emd.dk



Project:

Unterheimbach

Description:
Planung WEA 1:

1x Nordex N175/6.X,
Nabenh&he: 179 m

Auftraggeber:

Burgerwindpark Hohenlohe GmbH
Braunsbergweg 5
D-74676 Niedernhall

SHADOW - Calendar
Calculation: Zusatz-/Gesamtbelastung WEA 1 (worst caseShadow receptor: E - 10 E - Happbihl 1 - Maienfels

Assumptions for shadow calculations

Maximum distance for influence
Minimum sun height over horizon for influence
Day step for calculation

Time step for calculation

No limit
3 o
1 days

1 minutes
The calculated times are "worst case" given by the following assumptions:
The sun is shining all the day, from sunrise to sunset

The rotor plane is always perpendicular to the line from the WTG to the sun
The WTG is always operating

|January

|
108:17
|16:35
2]08:17
| 16:36
3108:17
| 16:37
4108:17
| 16:38
5]08:17
| 16:39
6108:17
| 16:40
7108:16
| 16:41
8108:16
| 16:42
9108:16
| 16:43
10 | 08:15
| 16:45
11| 08:15
| 16:46
12 08:14
| 16:47
13108:14
| 16:49
14108:13
| 16:50
15[ 08:12
| 16:51
16 | 08:12
| 16:53
17| 08:11
| 16:54
18108:10
| 16:56
19| 08:09
| 16:57
20 | 08:08
| 16:59
2108:08
|17:00
221 08:07
|17:02
23 | 08:06
|17:03
24 | 08:05
|17:05
251 08:03
|17:07
26 | 08:02
|17:08
271 08:01
|17:10
28 | 08:00
|17:11
29 |07:59
117:18
30 | 07:57
|17:15
31 07:56
117:16
Potential sun hours | 271

Total, worst case |

|
| 07:55
[17:18
|07:53
|17:20
| 07:52
| 17:21
| 07:51
|17:23
| 07:49
|17:25
|07:48
|17:26
| 07:46
|17:28
|07:45
|17:30
| 07:43
| 17:31
| 07:41
|17:33
| 07:40
|17:35
|07:38
|17:36
|07:36
|17:38
|07:35
| 17:40
|07:33
| 17:41
| 07:31
|17:43
| 07:29
|17:45
|07:28
|17:46
|07:26
| 17:48
|07:24
| 17:50
|07:22
| 17:51
| 07:20
|17:53
|07:18
|17:55
|07:16
|17:56
|07:15
|17:58
|07:13
|17:59
|07:11
| 18:01
| 07:09
| 18:03

I
|
|
I
I
I
| 283
I

|February |March
|

| 07:07
| 18:04
| 07:05
| 18:06
| 07:03
| 18:07
| 07:01
| 18:09
| 06:59
| 18:11
| 06:57
|18:12
| 06:55
|18:14
| 06:53
|18:15
| 06:51
[18:17
| 06:48
| 18:19
| 06:46
| 18:20
| 06:44
| 18:22
| 06:42
| 18:23
| 06:40
| 18:25
| 06:38
| 18:26
| 06:36
| 18:28
| 06:34
| 18:29
| 06:32
| 18:31
| 06:30
| 18:33
| 06:28
|18:34
| 06:25
| 18:36
| 06:23
|18:37
| 06:21
[18:39
| 06:19
| 18:40
|06:17
| 18:42
| 06:15
| 18:43
| 06:13
| 18:45
| 06:11
| 18:46
| 07:08
| 19:48
| 07:06
| 19:49
| 07:04
| 19:51
| 368
|

|April
|

| 07:02
| 19:52
| 07:00
| 19:54
| 06:58
119:55
| 06:56
| 19:57
| 06:54
| 19:58
| 06:52
| 20:00
| 06:50
| 20:01
| 06:47
1 20:03
| 06:45
| 20:04
| 06:43
| 20:06
| 06:41
| 20:07
| 06:39
| 20:09
| 06:37
120:10
| 06:35
| 20:12
| 06:33
| 20:13
| 06:31
| 20:15
| 06:29
| 20:16
| 06:27
| 20:18
| 06:25
| 20:19
| 06:23
| 20:21
| 06:21
| 20:22
| 06:19
| 20:24

17:37 (1)
6 17:43(1)
17:31 (1)
18 17:49 (1)
17:27 (1)
25 17:52 (1)
17:25 (1)
29 1754 (1)
17:23 (1)
33 17:56 (1)
17:21 (1)
36 17557 (1)
17:20 (1)
38 17:58 (1)
17:18 (1) | 06:18
40 1758 (1) | 20:25
17:16 (1) | 06:16
43 1759 (1) | 20:27
17:16 (1) | 06:14
43 1759 (1) | 20:28
17:15 (1) | 06:12
45 18:00 (1) | 20:30
17:14 (1) | 06:10
46 18:00 (1) | 20:31
17:14 (1) | 06:08
46 18:00 (1) | 20:33
18:13 (1) | 06:07
47 19:00 (1) | 20:34
18:13 (1) | 06:05
47 19:00 (1)
18:12 (1)
47 1859 (1)

20:36

|
|
|
| 411
|

589

IMay
[

18:12 (1) | 06:03
47 18:59 (1) | 20:37
18:12 (1) | 06:01
47 18:59 (1) | 20:39
18:12 (1) | 06:00
46 18:58 (1) | 20:40
18:12 (1) | 05:58
45 1857 (1) | 20:42
18:12 (1) | 05:56
45 18:57 (1) | 20:43
18:13 (1) | 05:55
43 18:56 (1) | 20:45
18:13 (1) | 05:53
42 18:55 (1) | 20:46
18:14 (1) | 05:51
40 18:54 (1) | 20:48
18:15 (1) | 05:50
38 18:53 (1) | 20:49
18:16 (1) | 05:48
35  18:51 (1) | 20:51
18:17 (1) | 05:47
33 18:50 (1) | 20:52
18:19 (1) | 05:45
29 18:48 (1) | 20:53
18:20 (1) | 05:44
26 18:46 (1) | 20:55
18:23 (1) | 05:43
20 18:43 (1) | 20:56
18:26 (1) | 05:41
13 18:39 (1) | 20557
| 05:40
| 20:59
| 05:38
|21:00
| 05:37
| 21:01
| 05:36
|21:03
| 05:35
|21:04
| 05:34
|21:05
| 05:32
|21:07
| 05:31
|21:08
| 05:30
|21:09
| 05:29
|21:10
| 05:28
|21:11
| 05:27
|21:13
| 05:26
|21:14
| 05:25
|21:15
| 05:25
|21:16
| 05:24
|21:47
| 474
549 |

Table layout: For each day in each month the following matrix apply

Day in month

Sun rise (hh:mm)

Sun set (hh:mm)

WindPRO is developed by EMD International A/S, Niels Jernesvej 10, DK-9220 Aalborg @, TIf. +45 96 35 44 44, Fax +45 96 35 44 46, e-mail: windpro@emd.dk

Minutes with flicker

|[June
|

| 05:23
|21:18
| 05:22
|21:19
| 05:22
| 21:20
| 05:21
|21:21
| 05:20
|21:22
| 05:20
|21:23
| 05:19
|21:23
| 05:19
|21:24
| 05:19
| 21:25
| 05:18
|21:26
| 05:18
| 21:26
| 05:18
|21:27
|05:17
|21:28
| 05:17
| 21:28
|05:17
|21:29
|05:17
| 21:29
| 05:17
| 21:30
|05:17
|21:30
| 05:17
| 21:30
|05:17
|21:31
|05:17
| 21:31
| 05:18
| 21:31
| 05:18
| 21:31
| 05:18
| 21:31
| 05:18
|21:31
| 05:19
| 21:32
| 05:19
| 21:31
| 05:20
| 21:31
| 05:20
| 21:31
| 05:21
| 21:31
|

|
| 484
|

|July
|

| 05:21
|21:31
| 05:22
|21:31
| 05:22
|21:30
| 05:23
|21:30
| 05:24
|21:30
| 05:25
|21:29
| 05:25
|21:29
| 05:26
|21:28
| 05:27
|21:28
| 05:28
|21:27
1 05:29
|21:26
| 05:30
|21:26
| 05:31
|21:25
| 05:32
|21:24
| 05:33
|21:23
| 05:34
|21:22
| 05:35
|21:22
1 05:36
|21:21
| 05:37
|21:20
| 05:38
|21:19
| 05:40
|21:17
| 05:41
|21:16
| 05:42
|21:15
| 05:43
|21:14
| 05:44
|21:13
| 05:46
|21:12
| 05:47
|21:10
| 05:48
|21:09
| 05:50
|21:08
| 05:51
|21:06
| 05:52
|21:05
| 489
|

First time (hh:mm) with flicker
Last time (hh:mm) with flicker
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|August
|

| 05:54
| 21:03
| 05:55
| 21:02
| 05:56
| 21:00
| 05:58
| 20:59
| 05:59
| 20:57
| 06:00
| 20:56
| 06:02
| 20:54
| 06:03
| 20:52
| 06:05
| 20:51
| 06:06
| 20:49
| 06:07
| 20:47
| 06:09
| 20:46
| 06:10
| 20:44
| 06:12
| 20:42
| 06:13
| 20:40
| 06:14
| 20:38
| 06:16
| 20:37
| 06:17
| 20:35
| 06:19
| 20:33
| 06:20
| 20:31
| 06:22
| 20:29
| 06:23
| 20:27
| 06:25
|20:25
| 06:26
| 20:23
| 06:27
| 20:21
| 06:29
| 20:19
| 06:30
| 20:17
| 06:32
|20:15
| 06:33
| 20:13
| 06:35
| 20:11
| 06:36
| 20:09
| 446
|

(WTG causing flicker first time)

20

26

29

88

Licensed user:

MeteoServ GbR
Spessartring 7
DE-61194 Niddatal
+49 6034 90 230 10
MeteoServ GbR / info@meteoserv.de

Calculated:

12/03/2024 15:16/2.7.490

|September
|
| 06:37
| 20:07 33
| 06:39
| 20:05 35
| 06:40
| 20:03 38
| 06:42
| 20:01 40
| 06:43
| 19:59 42
| 06:45
| 19:57 43
| 06:46
| 19:55 44
| 06:47
| 19:53 46
| 06:49
| 19:50 46
| 06:50
| 19:48 47
| 06:52
| 19:46 47
| 06:53
| 19:44 47
| 06:55
| 19:42 48
| 06:56
| 19:40 47
| 06:58
| 19:38 47
| 06:59
|19:35 46
| 07:00
| 19:33 45
| 07:02
| 19:31 44
| 07:03
| 19:29 42
| 07:05
| 19:27 41
| 07:06
| 19:25 39
| 07:08
| 19:23 37
| 07:09
| 19:20 34
| 07:10
| 19:18 30
107:12
| 19:16 26
| 07:13
| 19:14 20
| 07:15
| 19:12 1

18:27 (1) | 07:16

18:40 (1) | 19:10

18:24 (1) | 07:18

18:44 (1) | 19:08

18:20 (1) | 07:19

18:46 (1) | 19:05

18:18 (1) |

18:47 (1) |
| 379
| 1065

(WTG causing flicker last time)

|October

18:16 (1) | 07:21
18:49 (1) [ 19:03
18:14 (1) | 07:22
18:49 (1) [ 19:01
18:13 (1) | 07:24
18:51 (1) | 18:59
18:11 (1) | 07:25
18:51 (1) | 18:57
18:09 (1) | 07:27
18:51 (1) | 18:55
18:09 (1) | 07:28
18:52 (1) | 18:53
18:08 (1) | 07:30
18:52 (1) | 18:51
18:06 (1) | 07:31
18:52 (1) | 18:49
18:06 (1) | 07:33
18:52 (1) | 18:47
18:05 (1) | 07:34
18:52 (1) | 18:45
18:05 (1) | 07:36
18:52 (1) | 18:43
18:04 (1) | 07:37
18:51 (1) | 18:40
18:03 (1) | 07:39
18:51 (1) | 18:38
18:04 (1) | 07:40
18:51 (1) | 18:36
18:03 (1) | 07:42
18:50 (1) | 18:34
18:03 (1) | 07:43
18:49 (1) | 18:32
18:03 (1) | 07:45
18:48 (1) | 18:31
18:03 (1) | 07:46
18:47 (1) | 18:29
18:04 (1) | 07:48
18:46 (1) | 18:27
18:04 (1) | 07:50
18:45 (1) | 18:25
18:05 (1) | 07:51
18:44 (1) | 18:23
18:05 (1) | 07:53
18:42 (1) | 18:21
18:07 (1) | 07:54
18:41 (1) [ 18:19
18:08 (1) | 07:56
18:38 (1) [ 18:17
18:09 (1) | 06:57
18:35 (1) [ 17:15
18:12 (1) | 06:59
18:32 (1) [17:14
18:16 (1) | 07:01
18:27 (1) [17:12
| 07:02
[17:10
| 07:04
| 17:08
| 07:05
| 17:06
| 07:07
| 17:05
| 336
|

|

| 07:09
[17:03
|07:10
| 17:01
|07:12
| 17:00
|07:13
| 16:58
|07:15
| 16:57
[07:17
| 16:55
|07:18
| 16:54
| 07:20
| 16:52
| 07:21
| 16:51
|07:23
| 16:49
|07:25
| 16:48
|07:26
| 16:46
|07:28
| 16:45
| 07:29
| 16:44
| 07:31
| 16:43
|07:33
| 16:41
|07:34
| 16:40
| 07:36
| 16:39
|07:37
| 16:38
|07:39
| 16:37
| 07:40
| 16:36
| 07:42
|16:35
|07:43
| 16:34
| 07:45
|16:33
| 07:46
| 16:32
|07:48
| 16:31
| 07:49
| 16:30
| 07:50
| 16:30
| 07:52
| 16:29
|07:53
| 16:28
|
|
| 276
|

|November |December

| 07:55
| 16:28
| 07:56
| 16:27
| 07:57
| 16:27
| 07:58
| 16:26
| 08:00
| 16:26
| 08:01
| 16:26
| 08:02
| 16:25
| 08:03
| 16:25
| 08:04
| 16:25
| 08:05
| 16:25
| 08:06
| 16:25
| 08:07
| 16:25
| 08:08
| 16:25
| 08:09
| 16:25
| 08:10
| 16:25
| 08:11
| 16:25
| 08:11
| 16:25
| 08:12
| 16:25
| 08:13
| 16:26
| 08:13
| 16:26
|08:14
| 16:26
| 08:15
| 16:27
| 08:15
| 16:27
| 08:15
| 16:28
| 08:16
| 16:29
| 08:16
| 16:29
| 08:17
| 16:30
|08:17
| 16:31
| 08:17
| 16:32
| 08:17
| 16:32
|08:17
| 16:33
| 257
|
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Project: Description: Printed/Page
nterheimbach  Planung WEA 1: 12/03/2024 15:18 /6
Unterheimbac 1x Nordex N175/6.X, Licensed user:
Nabenhéhe: 179 m MeteoServ GbR

Spessartring 7

Biirgerwindpark Hohenlohe GmbH DE-61194 Niddatal

Braunsbergweg 5 +49 6034 90 230 10

D-74676 Niedernhall MeteoServ GbR / info@meteoserv.de

Calculated:

12/03/2024 15:16/2.7.490

Auftraggeber:

SHADOW - Calendar
Calculation: Zusatz-/Gesamtbelastung WEA 1 (worst caseShadow receptor: F - IO F - Neuer Ring 1 - Maienfels
Assumptions for shadow calculations

Maximum distance for influence No limit
Minimum sun height over horizon for influence 3°

Day step for calculation 1 days
Time step for calculation 1 minutes

The calculated times are "worst case" given by the following assumptions:
The sun is shining all the day, from sunrise to sunset
The rotor plane is always perpendicular to the line from the WTG to the sun
The WTG is always operating

|January |February |March |April |May |June |July |August |September |October |November |December
| | | | | | | | | | |
1]08:17  |07:55 | 07:07 | 07:02 19:04 (1) [06:03  |05:23  [05:21 | 0554 | 06:37 1854 (1)|07:21  |07:09 | 07:54
|16:35  [17:18 | 18:04 [19:52 22 19:26(1)]20:37  [21:18  [21:31  |21:03 |20:07 35 19:29(1)]19:03  [17:03  |16:28
2|08:17  |07:53  |07:05 | 07:00 19:02 (1) [06:01  |05:22  [05:22 | 0555 | 06:39 18:54 (1) |07:22  |07:10 | 07:56
|16:36 1720 | 18:06 |19:54 26  19:28(1)]20:39  [21:49  [21:31  |21:02 |20:05 35 19:29(1)19:01  [17:01  [16:27
3/08:17  |07:52 | 07:03 | 06:58 19:01 (1) [06:00  |05:22  [05:22 | 0556 | 06:40 18:54 (1) |07:24  |07:12 | 0757
|16:37  [1721 | 18:07 |19:55 28 19:29(1)]20:40  [21:220  |21:30 | 21:00 |20:03 35 19:29(1) [18:59  [17:00 | 16:27
4108:17  |07:51 | 07:01 | 06:56 18:59 (1) [05:58  |05:21  [05:23 | 05:58 | 06:42 18:53 (1) |07:25  |07:13 | 07:58
|16:38  [17:23 | 18:09 |19:57 31 19:30(1) 2042  [21:21  |21:30 | 20:59 |20:01 35 19:28(1)|1857  |16:558  |16:26
5/08:17  |07:49 | 06:59 | 06:54 18:58 (1) [05:56  |05:220 | 05:24 | 0559 | 06:43 18:53 (1) |07:27  |07:15 | 08:00
|16:39  [17:25 | 18:11 |19:58 32 19:30(1) 2043  [21:22  |21:30 | 20:57 |19:59 34 19:27(1)|1855  |16:557  |16:26
60817  |07:48 | 06:57 | 06:52 18:58 (1) [05:55  |05:20  [05:25 | 06:00 | 06:45 1854 (1)|07:28  |07:17 | 08:01
|16:40  [17:26 | 18:12 |20:00 33 19:31(1)]2045  [21:23  |21:29 | 20:56 |19:57 33 19:27(1) 1853  [16:555  |16:26
7108:16  |07:46 | 06:55 | 06:49 18557 (1) [05:53  |05:19  [05:25 | 06:02 | 06:46 18:53 (1) |07:30  |07:18 | 08:02
|16:41  [17:28 | 18:14 |20:01 34 19:31(1)]2046  [21:23  |21:29 | 20:54 |19:55 32 19:25(1) 1851  |16:554  |16:25
8/08:16  |07:45 | 06:53 | 06:47 1856 (1) [05:51  |05:19  [05:26 | 06:03 | 06:47 1853 (1)|07:31  [07:20 | 08:03
|16:42  [17:30 | 18:15 |20:03 35 19:31(1)]2048  |21:224  |21:28 | 20:52 |19:53 31 19:24(1)|1849  [16:552  |16:25
908:16  |07:43 | 06:51 | 06:45 18:56 (1) [05:50  |05:19  [05:27 | 06:05 | 06:49 18:55 (1) |07:33  |07:21 | 08:04
|16:43  [17:31  |18:17 |20:04 35 19:31(1)]2049  [21:25  |21:28 | 20:51 |19:50 28 19:23(1) 1847  |16:51  |16:25
100815  |07:41 | 06:48 | 06:43 18:56 (1) [05:48  |05:18  [05:28 | 06:06 | 06:50 18:55 (1) |07:3¢  |07:23 | 08:05
|16:45  [17:33  [18:19 |20:06 35 19:31(1)]20:50  |21:26  |21:27 | 20:49 |19:48 26 19:21(1)]1845  |16:49  |16:25
11]08:15  |07:40 | 06:46 | 06:41 1856 (1) [05:47  |05:18  [05:29 | 06:07 | 06:52 18557 (1)]07:36  |07:25 | 08:06
|16:46  [17:35 | 18:20 |20:07 34 19:30(1)]20:52  [21:26  |21:26 | 20:47 |19:46 23 19:20(1) 1843  |1648  |16:25
120814  |07:38 | 06:44 | 06:39 18:56 (1) [05:45  |05:18  [05:30 | 06:09 | 06:53 18:58 (1) |07:37  |07:26 | 08:07
|16:47  [17:36 | 18:22 |20:09 34 19:30(1)]20:53  [21:27  |21:26 | 20:46 |19:44 19 19:47(1)]1840  |16:46  |16:25
13]08:14  |07:36 | 06:42 | 06:37 1856 (1) [05:44  |05:17  [05:31 | 06:10 | 06:55 19:01(1)|07:39  |07:28 | 08:08
|16:49  [17:38 | 18:23 2010 33 19:29(1)|20:55  [21:28  |21:25 | 20:44 |19:42 12 19:13(1)]18:38  |1645  |16:25
14(08:13  |07:35 | 06:40 | 06:35 18:56 (1) [05:43  |05:17  [05:32  |06:12 | 06:56 |07:40  |07:29 | 08:09
|16:50  [17:40 | 18:25 |20112 32 19:28(1)|20:556  [21:28  |21:24 | 20:42 | 19:40 |18:36  |16:44 [ 16:25
15]0812  |07:33 | 06:38 | 06:33 18:56 (1) [05:41  |05:17  [05:33  |06:13 | 06:57 |07:42  |07:31 | 08:10
|16:51  [17:41 | 18:26 |20:13 31 19:227(1)]20:557  [21:29  |21:23 | 20:40 | 19:38 |18:34  |1643  |16:25
1608:12  |07:31 | 06:36 | 06:31 1857 (1) [05:40  |05:17  [05:34 | 06:14 | 06:59 |07:43  |07:33 | 08:11
|16:53  [17:43 | 18:28 |20:15 29 19:26(1)|20:59  [21:29  |21:22 | 20:38 | 19:35 [18:32  [16:41 [ 16:25
170811 |07:29 | 06:34 | 06:29 1857 (1) [05:38  |05:17  [05:35 | 06:16 | 07:00 |07:45  |07:3¢ | 08:11
|16:54  [17:45 | 18:29 |20:16 28 19:25(1)[21:00  [21:30  |21:21 | 20:37 | 19:33 |18:30  [16:40 | 16:25
1808:10  |07:28 | 06:32 | 06:27 18:58 (1) [05:37  |05:17  [05:36 | 06:17 | 07:02 |07:46  |07:36 | 08:12
|16:56  [17:46 | 18:31 |20:18 26 19:24(1)|21:01  [21:30  |21:21 | 20:35 | 19:31 |1829  |16:39  |16:25
19(08:09  |07:26 | 06:30 | 06:25 19:00 (1) [05:36  |05:17  [05:37 | 06:19 | 07:03 |07:48  |07:37 | 08:13
|16:57  [17:48 | 18:33 |20:19 22 19:22(1)]21:03  [21:30  |21:20  |20:33 | 19:29 |18:27  |16:38 | 16:26
2008:08  |07:24  |06:27 | 06:23 19:01 (1) [05:35  |05:17  [05:38 | 06:20 | 07:05 |07:50  |07:39 | 08:13
|16:59  [17:50 | 18:34 |20:21 18  19:19(1)[21:04  [21:31  [21:19 | 20:31 | 19:27 |18:25  [16:37 | 16:26
21/08:08 0722  |06:25 | 06:21 19:04 (1) [05:34  |05:17  [05:40 | 06:22 19:14 (1) | 07:06 |07:51  |07:40 | 08:14
[17:00  [17:51 | 18:36 |20:22 12 19:16(1)21:05  [21:31 2117 | 20:29 3 19:17 (1) [ 19:25 |18:23  |16:36 | 16:26
220807  |07:20  |06:23 | 06:19 |05:32  |05:18  [05:41  |06:23 19:08 (1) | 07:08 |07:53  |07:42 | 08:15
|17:02  [17:53  |18:37 | 20:24 |21:07  |21:31  |21d6  |2027 14 19:22(1) [19:23 |18:21  [16:35 | 16:27
23/08:06 |07:18 | 06:21 | 06:18 |05:31  |05:18  |05:42 | 06:24 19:06 (1) | 07:09 |07:54  |07:43 | 08:15
[17:03  [17:55  [18:39 | 20:25 |21:08  |21:31  [21:145  |2025 19 19:25 (1) [ 19:20 1819  |16:34 | 16:27
240805  |07:16  |06:19 | 06:16 |05:30  |05:18  [05:43 | 06:26 19:03 (1) | 07:10 |07:56  |07:45 | 08:15
[17:05  [17:56 | 18:40 | 20:27 [21:09  |21:31  [2114  |2023 23 19:26 (1) [ 19:18 |1817  |16:33 | 16:28
250803  |07:15  |06:17 | 06:14 |05:29  |05:18  |05:44  |06:27 19:01 (1) | 07:12 |06:57  |07:46 | 08:16
[17:07  [17:58 | 1842 | 20:28 2110 [21:31  [21:143  [2021 26 19:27 (1) [ 19:16 17115 [16:32 | 16:29
26(08:02  |07:13 | 06:15 | 06:12 |05:228  |05:19  |05:46 | 06:29 19:00 (1) | 07:13 |06:59  |07:48 | 08:16
[17:08  [17:59 | 1843 | 20:30 2141|2131 [2112  |20:19 28 19:28 (1) [19:14 [17:14  [16:31 [ 16:29
270801  |07:11  |06:13 | 06:10 |05:27  |05:19  [05:47  |06:30 18:59 (1) | 07:15 |07:01  |07:49 | 08:17
[17:10  [18:01  |18:45 | 20:31 2143 [21:31  [21:140  [20:17 29 19:28 (1) [19:12 1712 [16:30 | 16:30
28(08:00  |07:09 | 06:11 | 06:08 |05:226  |05:20 | 0548 | 06:32 18:57 (1) | 07:16 |07:02  |07:50 | 08:17
[17:11  [18:03 | 18:46 |20:33 |21:144  |21:31  [21:09  |20:15 31 19:28 (1) [ 19:10 [17:10  [16:30 | 16:31
290759 | | 07:08 | 06:07 |05:25  |05:20  [05:50 | 06:33 18:57 (1) | 07:18 |07:04  |07:52 | 08:17
[17:13 | | 19:48 | 20:34 |21:45  |21:31  [21:08  |20:13 32 19:29 (1) | 19:08 [17:08  [1629  |16:32
300757 | | 07:06 19:11 (1) | 06:05 |05:25  |05:21  |05:51  |06:35 18:55 (1) | 07:19 |07:05  |07:53 | 08:17
[17:15 | [19:49 11 19:22 (1) | 20:36 j21:46  |21:31  [21:06  |20:11 34 19:29 (1) | 19:05 [17:06  |16:28  |16:32
31[07:56 | | 07:04 19:06 (1) | |05:24 | |05:52 | 06:36 18:54 (1) | |07:07 | | 08:17
[17:16 | [19:51 18 19:24(1) | 2117 | |21:05  |20:09 35 19:29 (1) | [17:05 | | 16:33
Potential sun hours | 271 | 283 | 368 | 411 | 474 | 484 | 489 | 446 | 379 | 336 | 276 | 257
Total, worst case | | | 29 | 610 | | | | 274 | 378 | | |
Table layout: For each day in each month the following matrix apply
Day in month Sun rise (hh:mm) First time (hh:mm) with flicker (WTG causing flicker first time)
Sun set (hh:mm) Minutes with flicker Last time (hh:mm) with flicker (WTG causing flicker last time)
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Printed/Page

12/03/2024 15:18 /7
Licensed user:

MeteoServ GbR
Spessartring 7

Project:

Unterheimbach

Description:

Planung WEA 1:

1x Nordex N175/6.X,
Nabenh&he: 179 m

Auftraggeber:

Burgerwindpark Hohenlohe GmbH
Braunsbergweg 5

D-74676 Niedernhall

SHADOW - Calendar

Calculation: Zusatz-/Gesamtbelastung WEA 1 (worst caseShadow receptor: G

Assumptions for shadow calculations

Maximum distance for influence No limit
Minimum sun height over horizon for influence 3°

Day step for calculation 1 days
Time step for calculation 1 minutes

The calculated times are "worst case" given by the following assumptions:
The sun is shining all the day, from sunrise to sunset
The rotor plane is always perpendicular to the line from the WTG to the sun
The WTG is always operating

DE-61194 Niddatal
+49 6034 90 230 10
MeteoServ GbR / info@meteoserv.de

Calculated:

12/03/2024 15:16/2.7.490

- 10 G - Ochsenhof 1 - Maienfels

|January |February |March  |April |May |June |July |August ! October | |D
| | | | | | | | | | |
1]08:17 0755  |07:07 | 07:02 1 06:03 19:39 (1) [ 0523 | 05:21 | 05:54 19:46 (1) [06:37  |07:21  |07:09  |07:54
|16:35  [17:18  |18:04  [19:52 |20:37 32 20:11 (1) |21:48  [21:31 |21:03 38 20:24(1)[20:07  [19:03  [17:03  |16:28
210817  |07:53  |07:05  |07:00 | 06:01 19:38 (1) | 05:22 | 05:22 | 05:55 19:45(1) [06:39  |07:22  |[07:10 | 07:56
|16:36  [1720  |18:06  |19:54 [20:39 34 20:12(1) |21:49  [21:31 |21:02 39 20:24(1)]20:05  [19:01  [17:01  [16:27
3108:17  |07:52  |07:03  |06:58 1 06:00 19:37 (1) | 0522 | 05:22 | 05:56 19:46 (1) | 06:40  |07:24  |07:42 | 07:57
|16:37 1721 |18:07  [19:55 |20:40 35 20:12(1)21:20  [21:30 |21:00 39 20:25(1)]20:03  [18:59  [17:00  |16:27
410817  |07:51  |07:01  |06:56 | 05:58 19:37 (1) | 05:21 | 05:23 | 05:58 19:46 (1) |06:42  |07:25  |07:13  |07:58
|16:38  [1723  [18:09  [19:57 |20:42 36 20:13(1) [21:221  [21:30 |20:59 38 20:24 (1) [20:01  [1857  [16:58 | 16:26
5|08:17  |07:49  |0659 | 06:54 | 05:56 19:36 (1) | 05:220 | 05:24 | 05:59 19:45 (1) | 06:43  |07:27  |07:15  |08:00
|16:39  [1725  |18:11  [19:58 |20:43 37 20:13(1)|21:22  [21:30 |20:57 39 20:24 (1) [19:59  [18:55  [16:57 | 16:26
6108:17  |07:48  |0657 | 06:52 | 05:55 19:36 (1) | 05:20 | 05:25 | 06:00 19:46 (1) | 06:45  |07:28  |07:17 | 08:01
|16:40  [17:226  [1812  |20:00 |20:45 38 20:14 (1) |21:23  [21:29 |20:56 38 20:24 (1) |19:57  [18:53  [16:55 | 16:26
710816  |07:46  |06:55 | 06:50 | 05:53 19:36 (1) | 05:19 | 05:25 | 06:02 19:46 (1) | 06:46  |07:30  |07:18  |08:02
|16:41  [1728  |18:14  |20:01 |20:46 38 20:14 (1) [21:23  [21:29 |20:54 37 20:23(1) [19:55  [18:51  [16:54 | 16:25
808:16  |07:45  |06:53 | 06:47 | 05:51 19:36 (1) | 05:19 | 05:26 | 06:03 19:46 (1) | 06:47  |07:31 0720  |08:03
|16:42  [17:30  |18:15  |20:03 |20:48 38 20:14 (1) |21:224  [21:28 |20:52 37 20:23 (1) |19:53  [18:49  [16:52 | 16:25
90816  |07:43  |0651 | 06:45 | 05:50 19:35 (1) | 05:19 | 05:27 | 06:05 19:47 (1) | 06:49  |07:33  |07:21 | 08:04
|16:43  [17:31 1817  |20:04 |20:49 39 20:14 (1) |21:225  |21:28 |20:51 36 20:23(1) [19:50  [18:47  [16:51 | 16:25
100815  |07:41  |06:48 | 06:43 | 05:48 19:36 (1) | 05:18 | 05:28 | 06:06 19:47 (1) | 06:50  |07:34  |07:23 | 08:05
|16:45  [17:33 1819  |20:06 |20:50 38 20:14 (1) [21:26  [21:27 |20:49 35 20:22(1) [19:48  [18:45  [16:49 | 16:25
11]08:15  [07:40  |06:46 | 06:41 | 05:47 19:36 (1) [ 05:18 | 05:29 | 06:07 19:47 (1) | 0652  |07:36  |07:25 | 08:06
|16:46  [17:35 1820  |20:07 |20:52 38 20:14 (1) |21:26  [21:26 |20:47 33 20:20 (1) |19:46  [18:43  [16:48 | 16:25
120814  |07:38  |06:44 | 06:39 | 05:45 19:36 (1) | 05:18 | 05:30 20:04 (1) | 06:09 19:48 (1) | 06:53  |07:37  |07:26  |08:07
|16:47  [17:36  |18:22  |20:09 |20:53 38 20:14 (1) |21:27  [21:26 2 20:06(1)]20:46 31 20119 (1) |19:44  |[18:40  |1646 | 16:25
13]08:14  |07:36  |06:42 | 06:37 | 05:44 19:36 (1) [05:17 | 05:31 19:59 (1) | 06:10 19:48 (1) | 06:55  |07:39  |07:28 | 08:08
|16:49  [17:38  |18:23  [20:10 |20:55 38 20:14(1)]21:28  [21:25 10 2009 (1) [20:44 29  20:17 (1) |19:42  [18:38  |1645 | 16:25
14]08:13  |07:35  |06:40  |06:35 | 05:43 19:37 (1) | 05:17 | 05:32 19:57 (1) | 06:12 19:49 (1) | 06:56  |07:40  |07:29  |08:09
|16:50  [17:40  |18:25  |20:12 |20:56 37 20:14 (1) [21:28  [21:224 14 20:11 (1) [20:42 26 20:15(1) [19:40  [18:36  |16:44 | 16:25
15|08:12  |07:33  |06:38 | 06:33 | 05:41 19:36 (1) | 05:17 | 05:33 19:56 (1) | 06:13 19:51 (1) 0657 |07:42  [07:31  |08:10
|16:51  [17:41  |18:26  |20:13 |20:57 37 20:13(1)|21:29  [21:23 17 20:13(1) [20:40 23  20:14 (1) [19:38  [18:34  [1643 | 16:25
160812 |07:31  |06:36 | 06:31 | 05:40 19:37 (1) | 05:17 | 05:34 19:55 (1) | 06:14 19:52 (1) 0659 |07:43  |07:33  |08:11
|16:53  [17:43  [18:28  |20:15 |20:59 36 20:13(1) [21:29  [21:22 19 20:14(1) [20:38 20 20:12(1) [19:35  [18:32  [16:41  [16:25
170811  |0729  |06:34 | 06:29 | 05:38 19:37 (1) | 05:17 | 05:35 19:55 (1) | 06:16 19:53 (1) [07:00  |07:45  |07:3¢ | 08:11
|16:54  [17:45  |18:29  |20:16 |21:00 35 20:12(1)[21:30  [21:21 21 20:16(1) [20:37 17 20:10 (1) [19:33  [18:31  [16:40 | 16:25
18(08:10  |07:28  [06:32  |06:27 1 05:37 19:38 (1) [05:17 | 05:36 19:54 (1) | 06:17 19:56 (1) [07:02  |07:46  |07:36  |08:12
|16:56  [17:46  |18:31  |20:18 |21:01 34 20:12(1)]21:30  [2121 23 20:17(1)[20:35 13 20:09 (1) [19:31  [1829  [16:39 | 16:25
19]08:09  |07:26  |06:30  |06:25 | 05:36 19:39 (1) |05:17 | 05:37 19:53 (1) | 06:19 |07:03  |07:48  |07:37 | 08:13
|16:57  |[17:48  |18:33  |20:19 |21:03 33 20:12(1)|21:30  [21:220 25 20:18 (1) | 20:33 |19:29  [1827  [16:38 | 16:26
2008:08  |07:24  |0627  |06:23 | 05:35 19:39 (1) |05:17 | 05:38 19:52 (1) | 06:20 |07:05  [07:50  |07:39 | 08:13
|16:59  [17:50  |18:34  |20:21 |21:04 31 20:10(1)[21:31  [21:19 27  20:19 (1) | 20:31 |19:27  [1825  [16:37 | 16:26
21]08:08  [0722  |06:25 | 06:21 | 05:34 19:39 (1) [ 05:17 | 05:40 19:51 (1) | 06:22 |07:06  [07:51  |07:40 | 08:14
[17:00  [1751  |[18:36  |20:22 |21:05 31 20:10(1)[21:31  [21:17 29 20:20 (1) | 20:29 |19:25  [18:223  [16:36 | 16:26
220807  |07:20  |06:23 | 06:19 | 05:32 19:40 (1) | 05:18 | 05:41 19:50 (1) | 06:23 |07:08  [07:53  |07:42 | 08:15
|17:02  [1753  |18:37  |20:24 |21:07 29 20:09(1)[21:31  [21:16 30 20:20 (1) | 20:27 |19:23  [1821  [1635  |16:27
23]08:06  [07:18  |06:21  |06:18 | 05:31 19:41 (1) |05:18 | 05:42 19:50 (1) | 06:25 |07:09  [07:54  |07:43 | 08:15
|17:08  [1755  |18:39  |20:25 |21:08 28 20:09(1)[21:31  [21:15 31  20:21 (1) | 20:25 19:20  [18:19  [16:34  [16:27
240805  |07:16  |06:19 | 06:16 19:55 (1) | 05:30 19:42 (1) | 05:18 | 05:43 19:49 (1) | 06:26 |07:10  |07:56  |07:45 | 08:15
|17:05  [17:56  |18:40  |20:27 4 19:59(1)]21:09 26 20:08(1) |21:31  [21:4 32 20:21 (1) | 20:23 |19:18  [18:17  [16:33  |16:28
2508:03  |07:45  |06:17 | 06:14 19:49 (1) | 05:29 19:44 (1) | 05:18 | 05:44 19:48 (1) | 06:27 |07:12  |06:57  |07:46 | 08:16
|17:07  [17:58  |18:42  [20:28 13 20:02(1) [21:10 24 20:08 (1) [21:31  [21:13 34  20:22 (1) | 20:21 |19:16  [17:15  [16:32 | 16:29
2608:02  |07:3  |06:15 | 06:12 19:46 (1) | 05:28 19:45 (1) [ 05:19 | 05:46 19:48 (1) | 06:29 |07:13 0659  |07:48 | 08:16
|17:08  [17:59  [1843  [20:30 18 20:04 (1) |21:41 22 20:07 (1) [21:31  [21:12 35  20:23 (1) | 20:19 [19:14  [17:14 1631 [16:29
2710801  |07:41  |06:13 | 06:10 19:45 (1) | 05:27 19:46 (1) | 05:19 | 05:47 19:48 (1) | 06:30 |07:15  [07:01  |07:49 | 08:47
|17:10  [18:01  [1845  [20:31 21 20:06 (1) [21:43 20 20:06 (1) |21:31  [21:10 35 20:23 (1) | 20:17 |19:12  [17:12  [16:30 | 16:30
2808:00  |07:09  |06:11 | 06:08 19:43 (1) | 05:26 19:47 (1) 0520 | 05:48 19:47 (1) | 06:32 |07:16  [07:02  |07:50 | 08:17
[17:11  [18:03  |18:46  [20:33 24 2007 (1) [21:14 18 20:05(1)|21:31  [21:09 36  20:23 (1) | 20:15 [19:10  [17:10  [16:30 | 16:31
290759 | |07:08  |06:07 19:41 (1) | 05:25 19:48 (1) | 05:20 | 05:50 19:47 (1) | 06:33 |07:18  [07:04  |07:52 | 08:17
[17:43 | [19:48  |20:3¢ 27 20:08(1)|21:15 15 20:03(1) [21:31  |21:08 36 20:23 (1) | 20:13 |19:08  [17:08  [16:29  |16:32
300757 | |07:06  |06:05 19:40 (1) | 05:25 19:51 (1) [ 0521 | 05:51 19:47 (1) | 06:35 |07:19  [07:05  |07:53 | 08:17
[17:15 | [19:49  |20:36 29 20:09(1) [21:16 11 20:02(1) [21:31  |21:06 37  20:24 (1) | 20:11 |19:05  [17:06  [16:28 | 16:32
3110756 | [07:04 | | 05:24 19:53 (1) | | 05:52 19:46 (1) | 06:36 | 107:07 | |08:17
[17:16 | [19:51 | |21:47 7 20:00 (1) | |21:05 38  20:24 (1) | 20:09 | [17:05 | | 16:33
Potential sun hours | 271 | 283 | 368 | 411 | 474 | 484 | 489 | 446 | 379 |33 | 276 | 257
Total, worst case | | | | 136 | 953 | | 531 | 568 | | | |

Table layout: For each day in each month the following matrix apply

Day in month

Sun rise (hh:mm)
Sun set (hh:mm)

Minutes with flicker

First time (hh:mm) with flicker
Last time (hh:mm) with flicker

(WTG causing flicker first time)
(WTG causing flicker last time)
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Project: Description: Printed/Page
nterheimbach  Planung WEA 1: 12/03/2024 15:18 /8
Unterheimbac 1x Nordex N175/6.X, Licensed user:
Nabenhéhe: 179 m MeteoServ GbR

Spessartring 7

Biirgerwindpark Hohenlohe GmbH DE-61194 Niddatal

Braunsbergweg 5 +49 6034 90 230 10

D-74676 Niedernhall MeteoServ GbR / info@meteoserv.de

Calculated:

12/03/2024 15:16/2.7.490

Auftraggeber:

SHADOW - Calendar
Calculation: Zusatz-/Gesamtbelastung WEA 1 (worst caseShadow receptor: H - IO H - Lange StraBBe 55 - Maienfels
Assumptions for shadow calculations

Maximum distance for influence No limit
Minimum sun height over horizon for influence 3°

Day step for calculation 1 days
Time step for calculation 1 minutes

The calculated times are "worst case" given by the following assumptions:
The sun is shining all the day, from sunrise to sunset
The rotor plane is always perpendicular to the line from the WTG to the sun
The WTG is always operating

|January |February |March  |April |May |June |July |August I October | |D
| | | | | | | | | | |
1]08:17  |07:55  |07:07  |07:02  |06:03 | 05:23 20:08 (1) | 05:21 20:17 (1) | 05:54 20:22(1) |06:37  |07:21  |07:09 | 07:54
|16:35  [17:18  [18:04  [19:52  |20:37 [21:18 26 20:34 (1) [21:31 20 20:37 (1) [21:03 13  20:35(1) [20:07  [19:03  [17:03  |16:28
2|08:17  |07:53  [07:05  |07:00 | 06:01 | 05:22 20:09 (1) | 05:22 20:17 (1) | 05:55 20:24 (1) [06:39  |07:22  [07:10 | 07:56
|16:36  [17:20  [18:06  [19:54  [20:39 [21:19 25 20:34(1)[21:31 21  20:38(1)[21:02 10 20:34 (1) [20:05  [19:01  [17:01  |16:27
3/08:17 0752  |07:03  |06:58 | 06:00 | 05:22 20:09 (1) | 05:22 20:17 (1) | 05:56 20:28 (1) | 06:40  |07:24  |07:12  |07:57
|16:37  [1721  [18:07  [19:56  |20:40 [21:220 25 20:34(1)[21:30 21 20:38(1)[21:00 4 20:32(1)[20:03  |[18:59  [17:00 | 16:27
410817  |07:51  |07:01  |06:56 | 0558 | 05:21 20:09 (1) | 05:23 20:17 (1) | 05:58 |06:42  [07:25  |07:13 | 07:58
|16:38  [17:23  [18:09  [19:57  |2042 [21:21 24 20:33(1) [21:30 22 20:39 (1) | 20:59 |20:01  [18:57  [16:58 | 16:26
5|08:17  |07:49  |06:59  |06:54 | 0556 | 05:20 20:10 (1) | 05:24 20:17 (1) | 05:59 |06:43  [0727  |07:15 | 07:59
|16:39  [17:25  [18:11  [19:58  |20:43 |21:22 24 20:34 (1) [21:30 22 20:39 (1) | 20:57 [19:59  [18:55  [1657 | 16:26
60817  |07:48  |06:57  |06:52 | 0555 | 05:20 20:11 (1) | 05:25 20:16 (1) | 06:00 |06:45  [07:28  |07:17 | 08:01
|16:40  [17:26  [18:12  [20:00  |20:45 [21:23 23  20:34 (1) [21:29 23 20:39 (1) | 20:56 |19:57  [18:53  [16:55 | 16:26
7108:16  |07:46  |06:55  |06:49 | 0553 | 05:19 20:11 (1) | 05:25 20:16 (1) | 06:02 |06:46  [07:30  |07:18 | 08:02
|16:41  [17:28  [18:14  [20:01  |20:46 [21:23 22 20:33(1) [21:29 24  20:40 (1) | 20:54 |19:55  [18:51  [16:54 [ 16:25
8/08:16  |07:44  |06:53  |06:47 | 0551 | 05:19 20:12 (1) | 05:26 20:16 (1) | 06:03 |06:47  [07:31  |07:20 | 08:03
|16:42  [17:30  [18:15  [20:03  |20:48 |21:24 22 20:34 (1) |21:28 25  20:41 (1) | 20:52 |19:53  [18:49  [1652 [ 16:25
908:16  [07:43  |0651  |06:45 | 0550 | 05:19 20:11 (1) | 05:27 20:16 (1) | 06:05 |06:49  [07:33  |07:21 | 08:04
|16:43  [17:31  [18:17  [20:04  |20:49 [21:25 22 20:33(1) [21:28 25  20:41 (1) | 20:51 |19:50  [18:47  [1651  [16:25
100815  |07:41  |0648  |06:43  |0548 20:16 (1) | 05:18 20:12 (1) | 05:28 20:16 (1) | 06:06 |06:50  [07:3¢  |07:23 | 08:05
|16:45  [17:33  [18:19  [20:06  |20:50 7 20:23(1)]21:26 21 20:33(1)|21:27 26 20:42 (1) | 20:49 |19:48  [18:45  [1649  |16:25
11]08:15  |07:40  |06:46  |06:41  |05:47 20:13 (1) | 05:18 20:13 (1) | 05:29 20:16 (1) | 06:07 |06:52  [07:36  |07:25 | 08:06
|16:46  [17:35  [18:20  [20:07  |20:552 12 20:25(1) [21:26 20 20:33(1) [21:26 26 20:42 (1) | 20:47 |19:46  [18:42  [1648  [16:25
1210814  |07:38  |06:44  [06:39 | 0545 20:11 (1) | 05:18 20:14 (1) | 05:30 20:16 (1) | 06:09 |06:53  [07:37  |07:26 | 08:07
|16:47  [17:36  [18:22  [20:09  |20:53 14 20:25(1) [21:27 19 20:33(1) [21:26 27  20:43 (1) | 20:46 |19:44  [18:40  [1646  |16:25
13108:14  |07:36  |06:42  |06:37 | 05:44 20:10 (1) | 05:17 20:14 (1) | 05:31 20:15 (1) | 06:10 |06:55  [07:39  |07:28 | 08:08
|16:49  [17:38  [18:23  [20:10  |20:55 17 20:27(1)[21:28 19 20:33(1) [21:25 27  20:42 (1) | 20:44 |19:42  [18:38  [1645  [16:25
14(08:13  |07:35  |06:40  |06:35 | 05:43 20:09 (1) | 05:17 20:15 (1) | 05:32 20:15 (1) | 06:12 |06:56  [07:40  [07:29 | 08:09
|16:50  [17:40  [18:25  [20:12  |20:556 19 20:28(1) [21:28 18 20:33(1) [21:24 27  20:42 (1) | 20:42 [19:40  [18:36  [1644  [16:25
15(0812  |07:33  |06:38  [06:33 | 0541 20:08 (1) | 05:17 20:15 (1) | 05:33 20:15 (1) | 06:13 |06:57  [07:42  [07:31 | 08:10
|16:51  [17:41  [18:26  [20:13 20557 21 20:29(1) [21:29 18 20:33(1) [21:23 28 20:43 (1) | 20:40 [19:38  [18:34  [1643 | 16:25
1608:12  |07:31  |06:36  |06:31  [05:40 20:07 (1) | 05:17 20:15 (1) | 05:34 20:15 (1) | 06:14 |06:59  [07:43  |07:33 | 08:11
|16:53  [17:43  [18:28  [20:15  [20:59 23 20:30 (1) [21:29 17 20:32(1) [21:22 28 20:43 (1) | 20:38 [19:35  [18:32  [1641  [16:25
170811  |07:29  |06:34  [06:29  |05:38 20:07 (1) | 05:17 20:16 (1) | 05:35 20:15 (1) | 06:16 |07:00  [07:45  |07:34 | 08:11
|16:54  [17:45  [18:29  [20:16  |21:00 25 20:32(1)[21:30 17 20:33(1) [21:21 28 20:43 (1) | 20:37 [19:33  [18:30  [1640 [ 16:25
1808:10  |07:28  |06:32  |06:27  |05:37 20:07 (1) | 05:17 20:16 (1) | 05:36 20:16 (1) | 06:17 |07:02  |07:46  |07:36 | 08:12
|16:56  [17:46  [18:31  [20:18  |21:01 26 20:33(1)[21:30 17 20:33(1) [21:21 28 20:44 (1) | 20:35 [19:31  [18:29  [16:39 | 16:25
19(08:09  |07:26  |06:30  |06:25 | 05:36 20:07 (1) | 05:17 20:17 (1) | 05:37 20:16 (1) | 06:19 |07:03  [07:48  |07:37  |08:13
|16:57  [17:48  [18:32  [20:19  [21:03 27 20:34(1)[21:30 16 20:33(1) [21:20 28 20:44 (1) | 20:33 |19:29  [18:27  [16:38 | 16:26
2008:08  |07:24  |06:27  |06:223  |05:35 20:06 (1) | 05:17 20:17 (1) | 05:38 20:16 (1) | 06:20 |07:05  [07:49  [07:39 | 08:13
|16:59  [17:50  [18:34  [20:21  [21:04 27 20:33(1)[21:31 16 20:33(1) [21:18 28  20:44 (1) | 20:31 |19:27  [18:225  [16:37 | 16:26
21/08:08 0722  |06:25  |06:21 | 05:34 20:06 (1) | 05:17 20:17 (1) | 05:40 20:16 (1) | 06:22 |07:06  [07:51  |07:40 | 08:14
[17:00  [17:51  [18:36  [20:22  [21:05 27 20:33(1) [21:31 16  20:33(1) [21:17 28 20:44 (1) | 20:29 |19:25  [18:23  [16:36 | 16:26
220807  |07:20  |06:23  |06:19  |05:32 20:06 (1) | 05:18 20:17 (1) | 05:41 20:16 (1) | 06:23 |07:08  |07:53  |07:42 | 08:14
[17:02  [17:53  [18:37  [20:24  |21:07 28 20:34(1)[21:31 16 20:33(1) [21:16 28 20:44 (1) | 20:27 |[19:23  [1821  [1635  [16:27
23/08:06 |07:18  |06:21  |06:18 | 05:31 20:06 (1) | 05:18 20:18 (1) | 05:42 20:16 (1) | 06:24 |07:09  [07:54  |07:43 | 08:15
|17:03  [17:55  [18:39  [20:25  |21:08 28 20:34 (1) [21:31 16 20:34(1) [21:15 28 20:44 (1) | 20:25 [19:20  [18:19  [16:34  [16:27
240804  |07:16  |06:19  [06:16  |05:30 20:06 (1) | 05:18 20:17 (1) | 05:43 20:16 (1) | 06:26 |07:10  [07:56  |07:45 | 08:15
[17:05  [17:56  [1840  [20:27  |21:09 28 20:34 (1) [21:31 17 20:34 (1) [21:14 27 20:43 (1) | 20:23 |19:18  [18:17  [16:33  [16:28
250803  |07:15  |06:17  |06:14  |05:29 20:07 (1) | 05:18 20:17 (1) | 05:44 20:16 (1) | 06:27 |07:12  |06:57  |07:46 | 08:16
|17:07  [17:58  |1842  [20:28  [21:10 28 20:35(1) [21:31 17 20:34(1) [21:13 27 20:43 (1) | 20:21 |19:16  [17:15  [16:32  [16:29
26(08:02  |07:13  |06:15  |06:12 | 05:28 20:07 (1) | 05:19 20:18 (1) | 05:46 20:18 (1) | 06:29 |07:13  [06:59  |07:48 | 08:16
[17:08  [17:59  [1843  [20:30  |21:11 28 20:35(1) [21:31 17 20:35(1) [21:11 25 20:43 (1) | 20:19 [19:14  [17:14  [16:31  [16:29
2710801  [07:11  |06:13  [06:10  |05:27 20:07 (1) | 05:19 20:17 (1) | 05:47 20:18 (1) | 06:30 |07:15  [07:01  |07:49 | 08:16
1710 [18:01  [1845  [20:31  [21:13 28 20:35(1) [21:31 18 20:35(1) [21:10 24 20:42 (1) | 20:17 19112 [17:12  [16:30 [ 16:30
28(08:00 |07:09  |06:11  |06:08  |05:26 20:07 (1) | 05:20 20:17 (1) | 05:48 20:18 (1) | 06:32 |07:16  [07:02  |07:50 | 08:17
[17:11  [18:03  [1846  [20:33  |21:14 27 20:34(1)[21:31 18 20:35(1) [21:09 22 20:40 (1) | 20:15 [19:10  [17:10  [16:30 | 16:31
290759 | [07:08  |06:07 | 05:25 20:07 (1) | 05:20 20:17 (1) | 05:50 20:19 (1) | 06:33 |07:18  [07:04  |07:52 | 08:17
[17:13 | [19:48  |20:3¢  [21:45 27 20:34(1)[21:31 19 20:36(1)|21:08 20  20:39 (1) | 20:13 |19:08  [17:08  [16:29  [16:32
300757 | |07:06  |06:05 | 05:25 20:07 (1) | 05:21 20:18 (1) | 05:51 20:20 (1) | 06:35 |07:19  [07:05  |07:53 | 08:17
[17:15 | [19:49  |20:36  |21:6 27 20:34(1)|21:31 19 20:37(1)|21:06 18 20:38 (1) | 20:11 [19:05  [17:06  |16:28 | 16:32
31[07:56 | [07:04 | | 05:24 20:08 (1) | | 05:52 20:21 (1) | 06:36 | |07:07 | | 08:17
[17:16 | [19:51 | 2117 26 20:34(1) | |21:05 16  20:37 (1) | 20:09 | [17:05 | | 16:33
Potential sun hours | 271 | 283 | 368 | 411 | 474 | 484 | 489 | 446 | 379 | 336 | 276 | 257
Total, worst case | | | | | 520 | 584 | 767 | 27 | | | |
Table layout: For each day in each month the following matrix apply
Day in month Sun rise (hh:mm) First time (hh:mm) with flicker (WTG causing flicker first time)
Sun set (hh:mm) Minutes with flicker Last time (hh:mm) with flicker (WTG causing flicker last time)
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Project: Description: Printed/Page
nterheimbach  Planung WEA 1: 12/03/2024 15:18 /9
Unterheimbac 1x Nordex N175/6.X, Licensed user:
Nabenhéhe: 179 m MeteoServ GbR

Spessartring 7

Birgerwindpark Hohenlohe GmbH DE-61194 Niddatal

Braunsbergweg 5 +49 6034 90 230 10

D-74676 Niedernhall MeteoServ GbR / info@meteoserv.de

Calculated:

12/03/2024 15:16/2.7.490

Auftraggeber:

SHADOW - Calendar
Calculation: Zusatz-/Gesamtbelastung WEA 1 (worst caseShadow receptor: | - 10 | - Am Schellenbuckel 15 - Maienfels
Assumptions for shadow calculations

Maximum distance for influence No limit
Minimum sun height over horizon for influence 3°

Day step for calculation 1 days
Time step for calculation 1 minutes

The calculated times are "worst case" given by the following assumptions:
The sun is shining all the day, from sunrise to sunset
The rotor plane is always perpendicular to the line from the WTG to the sun
The WTG is always operating

|January |February |March |April |May |June |July |August  |SeptemberOctober |November|December
| | | | | | | | | | | |
10817  |07:55  |07:07  |07:02  |06:03  |05:23 20:40 (1) | 05:21 20:35(1) | 05:554 | 06:37 | 07:21 | 07:09 | 07:54
|16:35  [17:18  [18:04  [19:52  |20:37  |21:18 8 2048 (1) |21:31 25 21:00(1) |21:03  [20:07  |19:03  |17:03 | 16:28
210817  |07:53  |07:05  |07:00 |06:01  |05:22 20:38 (1) | 05:22 20:36 (1) |05:55  |06:39  |07:22  |07:10 | 07:56
|16:36  |17:20  [18:06  |19:554  [20:39  [21:49 11 20:49(1) [21:31 24 21:00(1) |21:02  |20:05  [19:01  |17:01  |16:27
3108:17 | 07:52 | 07:03 | 06:58 | 06:00 | 05:22 20:36 (1) | 05:22 20:36 (1) | 05:56 | 06:40 | 07:24 |07:12 | 07:57
|16:37  [17:21 |18:07  |[19:555  |20:40  [21:20 14 20:50 (1) [21:30 23 20:59 (1) [21:00  |20:03  [18:59  |17:00 | 16:27
4108:17 | 07:51 | 07:01 | 06:56 | 05:58 | 05:21 20:35 (1) | 05:23 20:37 (1) | 05:58 | 06:42 | 07:25 |07:13 | 07:58
|16:38  |17:23  [18:09  |19:57  |20:42  |21:21 16 20:51 (1) [21:30 22 20:59 (1) [20:59 | 20:01  |18:57 | 1658 | 16:26
5|08:17  |07:49 | 0659  |06:54 | 0556 | 05:20 20:34 (1) | 05:24 20:39 (1) |05:59  |06:43  |07:27  |07:15 | 08:00
|16:39  [17:25 | 18:11 |19:58 2043  |2122 18 20:52(1) [21:30 20 20:59 (1) ]20:57  |19:59  |1855 | 16:57 | 16:26
6108:17 | 07:48 | 06:57 | 06:52 | 05:55 | 05:20 20:34 (1) | 05:25 20:40 (1) | 06:00 | 06:45 | 07:28 | 07:17 | 08:01
|16:40  [17:26  |18:12  [20:00  |2045 |21:23 19 20:53 (1) |21:229 19 20:59 (1) |20:56  |19:557  |18:53 | 16:55 | 16:26
710816  |07:46 | 0655  |06:50 | 0553 | 05:19 20:33 (1) | 05:25 20:40 (1) | 06:02 | 06:46  |07:30  |07:18 | 08:02
|16:41  |17:28  |[18:14  |20:01  |20:46  |21:223 20 20:53(1)|21:29 18 20:58 (1) |20:54 | 19:55  |18:51 | 1654 | 16:25
8108:16 | 07:45 | 06:53 | 06:47 | 05:51 | 05:19 20:32 (1) | 05:26 20:41 (1) | 06:03 | 06:47 | 07:31 | 07:20 | 08:03
|16:42  [17:30  |18:15  [20:03  |20:48  |21:24 22 20:54 (1) |21:28 17 20:58(1)[20:52  |19:53  |18:49 | 16:52 | 16:25
9108:16 | 07:43 | 06:51 | 06:45 | 05:50 | 05:19 20:32 (1) | 05:27 20:43 (1) | 06:05 | 06:49 | 07:33 | 07:21 | 08:04
|16:43  [17:31  |[18:17  |20:04  |20:49  |21:25 23 20:55(1) |21:28 15 20:58 (1) |20:51 | 19:50  |18:47 | 1651 | 16:25
1008:15  |07:41  |06:48  |06:43  |0548  |05:18 20:31 (1) | 05:28 20:45(1) | 06:06  |06:50 | 07:34  |07:23 | 08:05
|16:45  [17:33  |18:19  [20:06  |20:50  |21:26 24 20:55(1) |21:27 12 20:57(1)]20:49  |1948  |1845  |16:49 | 16:25
11/08:15  |07:40  |06:46 | 06:41 | 05:47 | 05:18 20:31 (1) | 05:29 20:47 (1) | 06:07 | 06:52  |07:36 | 07:25 | 08:06
|16:46  [17:35  |18:20  [20:07  |20:52  |21:26 25 20:56 (1) |21:26 10 20:57 (1) |20:47  |1946  |18:43  |16:48 | 16:25
12108:14  |07:38  |06:44  |06:39  |0545  |05:18 20:31 (1) | 05:30 20:51 (1) |06:09  |06:53  |07:37  |07:26 | 08:07
|16:47  |17:36  |18:22  |20:09  |20:53  |21:27 26 20:57 (1) |21:26 3 20554 (1) |20:46 1944  |18:40  |1646 | 1625
131 08:14 | 07:36 | 06:42 | 06:37 | 05:44 | 05:17 20:31 (1) | 05:31 | 06:10 | 06:55 | 07:39 | 07:28 | 08:08
|16:49  [17:38  |1823  [20:10  |20:55  |21:28 26 20:57 (1) | 21:25 |20:44  |1942  |18:38 | 16:45 | 16:25
141 08:13 | 07:35 | 06:40 | 06:35 | 05:43 | 05:17 20:31 (1) | 05:32 | 06:12 | 06:56 | 07:40 | 07:29 | 08:09
|16:50  |17:40  |18:25  |20:112  |20:56  |21:28 27 20:58 (1) |21:24 |20:42  |19:40  |18:36  |1644  |16:25
15|08:12  |07:33  |06:38  |06:33  |05:41  |05:17 20:31 (1) | 05:33 |06:13  |06:58  |07:42  |07:31 | 08:10
|16:52  [17:41 |18:26  |20:13  |20:57  |21:29 27 20:58 (1) |21:23 |20:40  |19:38  |18:34  |16:43 | 16:25
16 | 08:12 | 07:31 | 06:36 | 06:31 | 05:40 | 05:17 20:31 (1) | 05:34 | 06:15 | 06:59 | 07:43 | 07:33 | 08:11
|16:53  [17:43  [1828  [20:15  |20:59  [21:29 28 20:59 (1) | 21:22 |20:38  [19:35  |18:32 | 16:41 | 16:25
17108:11  |07:29  |06:34  |06:229  |05:39  |05:17 20:31 (1) | 05:35 |06:16  |07:00  |07:45 | 07:34 | 08:11
|16:54  |17:45  |[1829  |20:16  |21:00 [21:30 28 20:59 (1) | 21:21 |20:37  |19:33  |18:31  |1640  |16:25
1808:10  |07:28  |06:32  |06:27  |05:37  |05:17 20:31 (1) | 05:36 |06:17  |07:02  |07:46  |07:36 | 08:12
|16:56  [17:46 | 18:31 |20:18 | 21:01 [21:30 29  21:00 (1) | 21:21 [20:35 | 19:31 [18:29  |16:39 | 16:25
19 | 08:09 | 07:26 | 06:30 | 06:25 | 05:36 | 05:17 20:31 (1) | 05:37 | 06:19 | 07:03 | 07:48 | 07:37 | 08:13
|16:57  |17:48  |18:33  |20:119  |21:03  [21:30 29 21:00 (1) | 21:20 |20:33 1929|1827  |16:38  |16:26
20/08:08 |07:24  |06:28  |06:23  |05:35  |05:17 20:31 (1) | 05:38 |06:20  |07:05 |07:50  |07:39 | 08:13
|16:59  [17:50 | 18:34 | 20:21 |21:04  |21:31 29  21:00 (1) | 21:19 | 20:31 |19:27 18225  |16:37 | 16:26
21|08:08 |07:22  |06:25 | 06:21 |05:3¢ | 05:17 20:31 (1) | 05:40 |06:22  |07:06 | 07:51 | 07:40 | 08:14
[17:00  [17:51 |18:36 2022 |21:05  |21:31 29  21:00 (1) | 21:17 [20:29  |19:225  |18:223  |16:36 | 16:26
22|08:07 0720 |06:23  |06:20  |05:32  |05:18 20:31 (1) | 05:41 |06:23  |07:08 |07:53  |0742  |08:15
|17:02  |17:53  |18:37  |20:24  |21:07  |21:31 29 21:00 (1) | 21:16 |20:27  |19:23  |1821  |16:335  |16:27
23| 08:06 |07:18 | 06:21 | 06:18 | 05:31 | 05:18 20:32 (1) | 05:42 | 06:25 | 07:09 | 07:54 | 07:43 | 08:15
[17:03  [17:555  [18:39  [20:25  |21:08  |21:31 29  21:01 (1) |21:15 |20:25  [19:20  |18:19  [16:34 | 16:27
24 | 08:05 | 07:16 | 06:19 | 06:16 | 05:30 | 05:18 20:32 (1) | 05:43 | 06:26 | 07:10 | 07:56 | 07:45 | 08:15
|17:05  |17:56  |18:40  |20:27  |21:09  |21:31 29 21:01 (1) |21:14 |20:23  |19:18  |18:17  |16:33  |16:28
25(08:03 |07:15  |06:17  |06:14  |05:29  |05:18 20:32 (1) | 05:44 |06:27  |07:12  |06:57  |07:46 | 08:16
|17:07  |17:558  |18:42  |20:28  |21:10  |21:31 28 21:00 (1) | 21:13 | 20:21 [19:16  [17:15 | 16:32 | 16:29
26 | 08:02 |07:13 | 06:15 | 06:12 | 05:28 | 05:19 20:33 (1) | 05:46 | 06:29 | 07:13 | 06:59 | 07:48 | 08:16
|17:08  [17:559  |18:43  [20:30 | 21:11 | 21:31 28 21:01 (1) | 21:12 [20:19  [19:14  [17:14 | 16:31 | 16:29
27/08:01  |07:11  |06:13  |06:10  |05:227  |05:19 20:33 (1) | 05:47 |06:30  |07:5  |07:01  |07:49  |08:17
|17:10  |18:01  |18:45  |20:31  |21:13  [21:31 28  21:01(1) | 21:10 120:17  [19:112  |17:12  [16:30  |16:30
28 | 08:00 | 07:09 | 06:11 | 06:08 | 05:26 | 05:20 20:34 (1) | 05:48 | 06:32 | 07:16 | 07:02 | 07:50 | 08:17
[ 17:11 |18:03  [1846  |20:33  [21:14 | 21:31 27 21:01 (1) | 21:09 |20:15  [19:10  [17:10 | 16:30 | 16:31
29 | 07:59 | | 07:08 | 06:07 | 05:25 | 05:20 20:34 (1) | 05:50 | 06:33 | 07:18 | 07:04 | 07:52 | 08:17
117:13 | |19:48  |20:34  |21:15  |21:31 27 21:01(1) | 21:08 |20:13  [19:08  |17:08  [16:29  |16:32
300757 | |07:06 | 06:05 |05:25  |05:21 20:35 (1) | 05:51 |06:35  |07:19  |07:05 |07:53  |08:17
[17:15 | [19:49  |20:36  |21:16  |21:31 26 21:01 (1) | 21:06 | 20:11 [19:05  |17:06  |16:28 | 16:32
31 |07:56 | | 07:04 | | 05:24 | | 05:52 | 06:36 | | 07:07 | | 08:17
[17:16 | | 19:51 | |21:17 | | 21:05 [20:09 | [17:05 | | 16:33
Potential sun hours | 271 | 283 | 368 | 411 | 474 | 484 | 489 | 446 | 379 | 336 | 276 | 257
Total, worst case | | | | | | 729 | 208 | | | | |
Table layout: For each day in each month the following matrix apply
Day in month Sun rise (hh:mm) First time (hh:mm) with flicker (WTG causing flicker first time)
Sun set (hh:mm) Minutes with flicker Last time (hh:mm) with flicker (WTG causing flicker last time)
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P Planung WEA 1: 12/03/2024 15:24 / 1
Unterheimbach 1x Nordex N175/6.X, Licensed user:
Nabenhéhe: 179 m MeteoServ GbR
Spessartring 7
Auftraggeber: .
Birgerwindpark Hohenlohe GmbH DE-61194 Niddatal
Braunsbergweg 5 +49 6034 90 230 10
D-74676 Niedernhall g/lletlee%Serv GbR / info@meteoserv.de
alculated:
SHADOW - Map

Calculation: Zusatz-/Gesamtbelastung WEA 1 (real case

: : .
AN 8-
NN 50- 1,000

VN d

N

) i iel.‘
- o

0 250 500 750  1000m
Map: , Print scale 1:25,000, Map center ETRS 89 Zone: 32 East: 535,260 North: 5,441,220
A New WTG & Shadow receptor
Isolines showing shadow in Hours per year, real case
() s 8 = 50
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Project: Description:

H Planung WEA 1:
Unterheimbach 1x Nordex N175/6.X,

Nabenhohe: 179 m

Auftraggeber:

Burgerwindpark Hohenlohe GmbH
Braunsbergweg 5

D-74676 Niedernhall

SHADOW - Main Result
Calculation: Zusatz-/Gesamtbelastung WEA 1 (real case)

Assumptions for shadow calculations

Maximum distance for influence
Calculate only when more than 20 % of sun is covered by the blade
Please look in WTG table

Minimum sun height over horizon for influence 3°
Day step for calculation 1 days
Time step for calculation 1 minutes

Sunshine probability S (Average daily sunshine hours) []
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
2.70 3.20 4.20 6.10 7.00 7.70 7.60 6.50 5.70 4.00 2.50 2.30

Operational time

N NNE ENE E ESE SSE S SSW WSW W WNW NNW Sum
298 403 456 657 745 491 578 858 1,463 1,778 674 359 8,760
Idle start wind speed Cut in wind speed from power curve

A ZVI (Zones of Visual Influence) calculation is performed before flicker
calculation so non visible WTG do not contribute to calculated flicker values.
A WTG will be visible if it is visible from any part of the receiver window. The
ZV| calculation is based on the following assumptions:

Height contours used: Height Contours: topo-unterheimbach.map (1)
Obstacles used in calculation

Eye height: 1.5 m

Grid resolution: 10 m

WTGs
ETRS 89 Zone: 32 WTG type
East North Z Row Valid Manufact.
data/Description
ETRS 89 Zone: 32 [m]
1 535,255 5,441,206 437.0 WEA 1 Yes NORDEX

Shadow receptor-Input
ETRS 89 Zone: 32

No. Name East North Z
[m]

A 10 A - Oberer Wasen 29 - Unterheimbach 534,488 5,442,468 321.0

B 10 B - Im Greutle 1 - Maienfels 536,079 5,442,015 390.0

C 10 C - Hagenauer StraBe 28 - Maienfels 535,957 5,441,733 392.0
D IO D - Hagenauer StraBe 25 - Maienfels 536,142 5,441,660 396.0

E 10 E - Happbuhl 1 - Maienfels 536,079 5,441,311 448.0
F 1O F - Neuer Ring 1 - Maienfels 536,405 5,441,149 461.0
G 10 G - Ochsenhof 1 - Maienfels 536,289 5,440,871 477.0
H 10 H - Lange StraBe 55 - Maienfels 536,631 5,440,573 456.0

1 10 1 - Am Schellenbuckel 15 - Maienfels 536,020 5,440,708 489.0

Calculation Results

Shadow receptor
Shadow, expected values

No. Name Shadow hours
per year
[h/year]
A 10 A - Oberer Wasen 29 - Unterheimbach 3:31
B 10 B - Im Greutle 1 - Maienfels 6:26
C 10 C - Hagenauer StraBe 28 - Maienfels 9:07
D IO D - Hagenauer StraBBe 25 - Maienfels 7:05
E 10 E - Happbuhl 1 - Maienfels 11:46
F 10 F - Neuer Ring 1 - Maienfels 6:45
G 10 G - Ochsenhof 1 - Maienfels 10:49
H IO H - Lange StraBe 55 - Maienfels 9:25

To be continued on next page...
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MeteoServ GbR

Spessartring 7

DE-61194 Niddatal

+49 6034 90 230 10

MeteoServ GbR / info@meteoserv.de

Calculated:

12/03/2024 15:24/2.7.490

~Qp b\
O
O!.:v,- heimbarc
@y
@uuu\'\ o
A B
1 F
waaizerhof Mal
lﬂo @G
| :
& 03 |5
f‘:,“’,h, ) ,,,,QH | k2103 |
Scale 1:40,000
A New WTG s Shadow receptor
Shadow data
Type-generator Power, Rotor Hub height Calculation RPM
rated diameter distance
kW] [m] [m] [m] [RPM]
N175/6.X-6,800 6,800 175.0 179.0 1,899 10.8

Width Height Height Degrees from Slope of  Direction mode

a.g.l south cw window

[m] [°] [°]
.0 1.0 0.0 0.0 "Green house mode"
.0 1.0 0.0 0.0 "Green house mode"
.0 1.0 0.0 0.0 "Green house mode"
.0 1.0 0.0 0.0 "Green house mode"
.0 1.0 0.0 0.0 "Green house mode"
.0 1.0 0.0 0.0 "Green house mode"
.0 1.0 0.0 0.0 "Green house mode"
.0 1.0 0.0 0.0 "Green house mode"
.0 1.0 0.0 0.0 "Green house mode"
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Project: Description:

H Planung WEA 1:
Unterheimbach 1x Nordex N175/6.X,

Nabenhohe: 179 m

Auftraggeber:

Burgerwindpark Hohenlohe GmbH
Braunsbergweg 5

D-74676 Niedernhall

SHADOW - Main Result

Calculation: Zusatz-/Gesamtbelastung WEA 1 (real case)

...continued from previous page
Shadow, expected values

No. Name Shadow hours
per year
[hiyear]
1 10 I - Am Schellenbuckel 15 - Maienfels 4:28

Total amount of flickering on the shadow receptors caused by each WTG
No. Name Worst case Expected
[h/year] [h/year]
1 WEA 1 254:02 67:46
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roject: Description: Printed/Page
P Planung WEA 1: 12/03/2024 15:14 /1

Unterheimbach 1x Nordex N175/6.X, Licensed user:

Nabenhéhe: 179 m MeteoServ GbR
Spessartring 7
Auftraggeber: .
Birgerwindpark Hohenlohe GmbH DE-61194 Niddatal
Braunsbergweg 5 +49 6034 90 230 10
D-74676 Niedernhall g/lletlee%Serv GbR / info@meteoserv.de
alculated:
SHADOW - Map

Calculation: Zusatzbelastung WEA 1 u. potenzielle Vorbelastung WEA 2-9 (worst case

b3 L T ; T i
- o, ! g R e s y Hours per year, worst
o - case

0-29

./ / 30-199
7/ 200-1,000

L

=%

0 500 1000 1500 2000 m
Map: , Print scale 1:50,000, Map center ETRS 89 Zone: 32 East: 535,260 North: 5,441,220
A NewWTG *  Existing WTG s Shadow receptor
Isolines showing shadow in Hours per year, worst case
() s 30 = 200
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Auftraggeber:

SHADOW - Main Result
Calculation: Zusatzbelastung WEA 1 u. potenzielle Vorbelastung WEA 2-9 (worst case)

Assumptions for shadow calculations ey v -
Maximum distance for influence Vinierhemtart : :
Calculate only when more than 20 % of sun is covered by the blade RenT o P
Please look in WTG table : S LA
: A 3
Minimum sun height over horizon for influence 3° Bbach B b
Day step for calculation 1 days ; Cp 2 e 5
Time step for calculation 1 minutes R E) A
The calculated times are "worst case" given by the following assumptions: ‘ 1 QQ Fae) A
The sun is shining all the day, from sunrise to sunset : | @ H
The rotor plane is always perpendicular to the line from the WTG to the
sun
The WTG is always operating *9 ,
* * Wu\"m::&w
A ZVI (Zones of Visual Influence) calculation is performed before flicker * 3 ;z‘ (ko)
calculation so non visible WTG do not contribute to calculated flicker values. 2 Yy
A WTG will be visible if it is visible from any part of the receiver window. The ¥ ol
ZV| calculation is based on the following assumptions: 6 st s
Height contours used: Height Contours: topo-unterheimbach.map (1) > 1 v ;
Obstacles used in calculation ' o L) e ptnnericies
Eye height: 1.5 m Scale 1:100,000
Grid resolution: 10 m A New WTG * Existing WTG (s Shadow receptor
WTGs
ETRS 89 Zone: 32 WTG type Shadow data
East North Z Row Valid Manufact. Type-generator Power, Rotor Hub  Calculation RPM
data/Description rated diameter height distance
ETRS 89 Zone: 32 [m] [kW]  [m] [m] [m] [RPM]
1 535,255 5,441,206 437.0 WEA 1 Yes NORDEX N175/6.X-6,800 6,800 175.0 179.0 1,899 10.8
2 531,699 5,438,916 504.0 WEA 2 Yes NORDEX N149/4.0-4.5-4,500 4,500 149.1 164.0 1,805 123
3 532,215 5,439,266 502.0 WEA 3 Yes NORDEX N149/4.0-4.5-4,500 4,500 149.1 164.0 1,805 12.3
4 538,696 5,441,524 459.0 WEA 4 Yes GE WIND ENERGY 6.0-164-6,000 6,000 164.0 167.0 1,729 9.7
5 539,100 5,441,837 467.0 WEA5 Yes GE WIND ENERGY 6.0-164-6,000 6,000 164.0 167.0 1,729 9.7
6 531,814 5,438,189 546.0 WEA 6 Yes ENERCON E-92-2,350 2,350 92.0 138.4 1,513  16.0
7 531,655 5,438,523 495.0 WEA 7 Yes ENERCON E-92-2,350 2,350 92.0 138.4 1,513  16.0
8 531,447 5,439,292 491.0 WEA 8 Yes NORDEX N149/4.0-4.5-4,500 4,500 149.1 164.0 1,805 123
9 531,700 5,439,749 472.0 WEA 9 Yes NORDEX N175/6.X-6,800 6,800 175.0 179.0 1,899 10.8
Shadow receptor-Input
ETRS 89 Zone: 32
No. Name East North Z  Width Height Height Degrees from Slope of Direction mode
a.g.l south cw window
(M [m] [m] [m] [°] [°]
A 10 A - Oberer Wasen 29 - Unterheimbach 534,488 5,442,468 321.0 1.0 1.0 1.0 0.0 0.0 "Green house mode"
B 10 B - Im Greutle 1 - Maienfels 536,079 5,442,015 390.0 1.0 1.0 1.0 0.0 0.0 "Green house mode"
C |0 C - Hagenauer StraBe 28 - Maienfels 535,957 5,441,733 392.0 1.0 1.0 1.0 0.0 0.0 "Green house mode"
D 10 D - Hagenauer StraBe 25 - Maienfels 536,142 5,441,660 396.0 1.0 1.0 1.0 0.0 0.0 "Green house mode"
E 10 E - Happbuhl 1 - Maienfels 536,079 5,441,311 448.0 1.0 1.0 1.0 0.0 0.0 "Green house mode"
F 10 F - Neuer Ring 1 - Maienfels 536,405 5,441,149 461.0 1.0 1.0 1.0 0.0 0.0 "Green house mode"
G 10 G - Ochsenhof 1 - Maienfels 536,289 5,440,871 477.0 1.0 1.0 1.0 0.0 0.0 "Green house mode"
H 10 H - Lange StraBe 55 - Maienfels 536,631 5,440,573 456.0 1.0 1.0 1.0 0.0 0.0 "Green house mode"
I 10 | - Am Schellenbuckel 15 - Maienfels 536,020 5,440,708 489.0 1.0 1.0 1.0 0.0 0.0 "Green house mode"
Calculation Results
Shadow receptor
Shadow, worst case
No. Name Shadow hours Shadow days Max shadow
per year peryear  hours per day
[h/year] [days/year] [h/day]
A 10 A - Oberer Wasen 29 - Unterheimbach 22:58 56 0:29
B 10 B - Im Greutle 1 - Maienfels 30:35 67 0:36
C 10 C - Hagenauer StraBBe 28 - Maienfels 36:39 63 0:45

To be continued on next page...
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Project:

Unterheimbach

Description:

Planung WEA 1:

1x Nordex N175/6.X,
Nabenh&he: 179 m

Auftraggeber:

Burgerwindpark Hohenlohe GmbH
Braunsbergweg 5

D-74676 Niedernhall

SHADOW - Main Result

Calculation: Zusatzbelastung WEA 1 u. potenzielle Vorbelastung WEA 2-9 (worst case)

...continued from previous page

Shadow, worst case

Shadow hours Shadow days Max shadow
hours per day
[h/day]

No. Name
per year per year
[hiyear] [days/year]
D IO D - Hagenauer StraBe 25 - Maienfels 26:45 52
E 10 E - Happbuhl 1 - Maienfels 38:11 62
F 10 F - Neuer Ring 1 - Maienfels 21:31 47
G 10 G - Ochsenhof 1 - Maienfels 36:28 76
H IO H - Lange StraBe 55 - Maienfels 31:38 86
I 10 | - Am Schellenbuckel 15 - Maienfels 15:37 42

Total amount of flickering on the shadow receptors caused by each WTG
Worst case Expected

No. Name

1 WEA 1
2 WEA?2
3 WEA3
4 WEA 4
5 WEA S
6 WEA 6
7 WEA7
8 WEA 8
9 WEA9

[h/year]
254:02

0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00

[h/year]

0:40
0:48
0:35
0:39
0:28
0:29

Seite 44 von 44

WindPROQO version 2.7.490 Sep 2011

Printed/Page

12/03/2024 15:13 /2

Licensed user:

MeteoServ GbR

Spessartring 7

DE-61194 Niddatal

+49 6034 90 230 10

MeteoServ GbR / info@meteoserv.de

Calculated:

12/03/2024 15:13/2.7.490

WindPRO is developed by EMD International A/S, Niels Jernesvej 10, DK-9220 Aalborg @, TIf. +45 96 35 44 44, Fax +45 96 35 44 46, e-mail: windpro@emd.dk



