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1 Einleitung

Der Ausbau der Windenergienutzung zur elektrischen Stromerzeugung wurde in den letzten Jahren
stark intensiviert und vorangetrieben.

Durch die Windkraftnutzung entsteht jedoch nicht nur der positive Effekt der regenerativen
Stromgewinnung, es ergeben sich auch mogliche Beeintrichtigungen durch Windenergieanlagen.
Dies ist neben den Schallemissionen der direkte Schattenwurf des Rotors. Der Schatten verursacht
Lichtwechsel hinter der Windenergieanlage. Je nach Rotordrehzahl und der Anzahl der Rotorblétter
betrdgt die Frequenz der Lichtwechsel zwischen ca. 0,4 und 4 Hz. Diese Helligkeitsschwankungen
konnen sich auf Menschen storend auswirken und im Falle starker Belastung unzumutbar werden.

Fiir den Standort Grabstederfeld ist die Aufstellung von sechs Windenergieanlagen (WEA) des
Typs Nordex N133/4.8 (STE) geplant. Die geplante Nabenhohe betragt 1254 m, der
Rotordurchmesser misst 133,2 m und die Nennleistung der WEA betragt 4.800 kW.

Westlich der geplanten Anlagen werden in ca. 3,2 km Entfernung drei WEA vom Typ Enercon
betrieben (Windpark Zetel-Herrenmoor). Es handelt sich dabei um zwei WEA des Typs Enercon E-
101 und um eine WEA des Typs E-126 EP4. Genauere Daten konnen der Tabelle in Kapitel 5
entnommen werden.

Ca. 4,6 km westlich der geplanten Standorte werden aktuell noch sieben WEA des Typs AN Bonus
betrieben (Windpark Neuenburger Moor). Sechs dieser WEA vom Typ AN 1,3/62 sollen demnéchst
repowert werden, die siebte WEA des Typs AN 2,3/93 VS bleibt in Betrieb. Am Standort
Neuenburger Moor wurden bereits dret WEA des Herstellers GE genehmigt (zwei WEA des Typs
GE 5.5-158 sowie eine WEA des Typs GE 3.8-130). Diese drei WEA des Herstellers GE bilden
dann den Windpark Bullenmeersbike. Auch zu diesen WEA sind weitere Details der Tabelle in
Kapitel 3 zu entnehmen.

Ca. 5,2 km 0stlich des geplanten Windparks Grabstederfeld wurde vor Jahren der Windpark
Conneforde, bestehend aus drei WEA des Typs Enercon E-40/6.44, errichtet. Fiir weitere Details
siehe Kapitel 5.

Der Auftraggeber, die Firma Windpark Grabsteder Feld GmbH & Co. KG, beauftragte das
Ingenieurbiiro PLANkon mit der Erstellung einer Schattenwurfprognose fiir die 6 geplanten
Windenergieanlagen. Die hier vorgenommene Begutachtung erfolgt im Rahmen des BImSchG-
Genehmigungsverfahrens.

Die Ortschaft Grabstederfeld in der Gemeinde Bockhorn gehdrt zum Kreis Friesland und liegt in
Niedersachsen.

Das Gebiet um den Standort stellt sich als iiberwiegend landwirtschaftlich genutzter Einwir-
kungsbereich dar. Der geplante Windpark befindet sich zwischen den kleineren Ansiedelungen
Grabstederfeld im Nordwesten, Bockhornerfeld im Osten und Moorwinkelsdamm im Siidwesten.
Die Anlagen besitzen zu der nidchstgelegenen AuBlenbebauung eine Entfernung von mindestens 610
m (IP'Y zu gepl. WEA 2).

Durch das Schattenwurfgutachten wird der Schattenwurf auf Wohngebdude oder Arbeitsstitten
berechnet. Die Grundberechnungen gehen dabei von dem ungiinstigsten Fall aus, dass die Sonne
immer scheint, der Rotor sich kontinuierlich dreht und, in Bezug auf den betrachteten
Schattenrezeptor, senkrecht zu den Sonnenstrahlen steht. Die Berechnungen werden mit der
Software WindPRO, Modul ,,Shadow** der Firma EMD International A/S durchgefiihrt.
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2 Sonnenstand

Fiir die Ermittlung des Rotorschattenwurfs an einem Beobachtungspunkt bilden neben dem
Sonnenstand auch geometrische Groflen die Grundlage. Der Stand der Sonne ist im Wesentlichen
von der Erdrotation, der Neigung der Erdachse und der elliptischen Lautbahn der Erde um die
Sonne abhdngig. Weiterhin miissen fiir jeden Standort die geographischen, jahreszeitlichen, und
tageszeitlichen Daten beriicksichtigt werden. Mit diesen Daten werden die Deklination 9, der
Stundenwinkel o, die Sonnenhdhe h, der Azimut y und der Sonnenauf- und Untergang berechnet (s.
Abbildungen im Anhang). Die Begriffe in den Abbildungen bedeuten:

¢ Deklination J: Jahresgang der Sonne. Winkel, um den die Sonne im Verlauf der Jahreszeiten um
den Zenit am Aquator schwankt. (Winteranfang (21.12.) -23,45° | Sommeranfang (21.6.) 23,45°
und Herbst- (23.9.) sowie Friihlingsanfang (21.3.) 0°);

e Sonnenhohe h: Einfallswinkel der Sonne gegeniiber einer horizontalen Flache;

¢ Stundenwinkel ®: Winkel zwischen dem Sonnenho6chststand und dem aktuellen Sonnenstand.
Zeitlich vor dem Sonnenhdchststand ist er positiv und danach negativ;

e Azimut y: Winkel zwischen der Siidrichtung und dem auf die horizontale Ebene projizierten
Sonnenstand. Im Uhrzeigersinn vor der siidlichen Richtung positiv und danach negativ;

e Sonnenaufgang t,, Sonnenuntergang t,: Aufgang/Untergang, wenn der Sonnenmittelpunkt iiber
die horizontale Fliche morgens/abends am Horizont sichtbar/verdeckt wird.

Die Berechnungen beriicksichtigen die sich verdndernde Dauer eines Tages von dem vorherigen
Sonnenhdchststand zum nichsten Sonnenhdchststand, die wegen der elliptischen Umlaufbahn der
Erde um die Sonne um bis zu 16 Minuten variiert. Da die Ergebnisse nicht nur fiir ein Jahr giiltig
sein sollen, wird in den Berechnungen die Tagesanzahl im Jahr auf 365,25 Tage gemittelt. Dadurch
verschieben sich aber die Ergebnisse in dem Zeitraum tiber alle vier Jahre um bis zu einem Tag.
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3 Schattenwurf

Im Allgemeinen wird beim Schattenwurf zwischen dem Kern- und dem Halbschatten
unterschieden. Der Kernschatten entspricht dem Bereich, in dem die direkten Sonnenstrahlen durch
das Hindernis vollstindig verdeckt werden. Der Halbschatten ist der Bereich, der nur von einem
Teil des Sonnenlichts bestrahlt wird. Da Windenergieanlagen schmale Fliigel besitzen, ist der
Kernschatten nur sehr kurz und deshalb nicht relevant. Bei einer Rotorblattbreite von 2 m betrigt
die Linge des Kernschattens 216 m und ist geringer als die Mindestabstinde, die zur
Wohnbebauung eingehalten werden miissen. Die Intensitdt des noch relevanten Halbschattens
nimmt mit zunehmender Entfernung ab. Bei dem oben erwédhnten Rotorblatt betrdgt die
Schattenintensitét in 500 m Entfernung nur noch 43 % gegeniiber dem Kernschatten.

Uber den Sonnenstand wird der Schattenwurf einer WEA berechnet. Die notwendigen Daten sind:
e die Koordinaten der WEA (Breiten- und Langengrad, Hohe iiber NN),

e Ausmalle der WEA (Nabenhdhe, Rotordurchmesser, mittlere Blatttiefe),

e minimale Sonnenhohe, ab welcher der Schattenwurf relevant ist.

Die minimale Sonnenhdhe gibt an, ab welchem Winkel die direkte Sonneneinstrahlung nach dem
Sonnenaufgang und vor dem Sonnenuntergang so stark ist, dass der Schattenwurf eine
wahrnehmbare Beeintrachtigung darstellt. Theoretisch existiert bei minimaler Sonnenhéhe ein
unendlich weiter Schattenwurf, der aber in der Praxis wegen Bewuchs, Bebauung, Dunst und der zu
durchdringenden Atmosphirenschichten in ebenem Geldnde vernachlédssigt werden kann. Daher
wird Schattenwurf durch Sonnenstidnde unter 3 © nicht beriicksichtigt.

Der Beschattungsbereich (maximale Reichweite des Schattenwurfs einer WEA) wird nach dem sog.
20%-Kriterium entsprechend /3/ ermittelt. Der Abstand beinhaltet den Bereich, in welchem die
Sonnenflache gerade zu 20 % durch den Rotor verdeckt wird.

Zur Ermittlung des Schattens auf einen Schattenrezeptor wird mit dem Modul ,,Shadow*
(WindPRO) /1/ die Simulation des Verlaufs der Sonne in 2-Minuten-Schritten {iber das ganze Jahr
durchgefiihrt. Unter Beriicksichtigung der Koordinaten fiir den jeweiligen Schattenrezeptor und den
WEA-Daten wird tiber die Simulation untersucht, ob der Schattenrezeptor durch den Schattenwurf
einer oder mehrerer Windenergieanlagen beeintridchtigt wird. Tritt eine Storung auf, werden dazu
das Datum, der Beginn, das Ende und die Dauer des Schattens fiir jeden Tag angegeben. Uber ein
ganzes Jahr wird daraus wiederum die Anzahl der Schattentage und die gesamte Schattenwurfdauer
berechnet.

Fiir die Windenergieanlagen des Typs Nordex N133/4.8 MW mit 125,4 m Nabenhohe wurde ein
max. Einwirkbereich des Schattenwurfes von 1.726 m auf die untersuchten vertikalen Flachen
(Schattenrezeptoren gem. LAI-Hinweisen /3/) ermittelt.
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4 Wahrscheinlichkeitsbetrachtungen

Die Berechnungen sind fiir kontinuierlichen Sonnenschein durchgefiihrt. Da dies nicht der Fall ist,
muss die Sonnenscheinwahrscheinlichkeit berlicksichtigt werden, weil mit dieser die
Wahrscheinlichkeit fiir das Auftreten des Schattenwurfes einhergeht. Die Sonnenschein-
wahrscheinlichkeit ist von Region zu Region unterschiedlich und basiert auf mehrjdhrigen
Messungen. Als Datengrundlage werden die Angaben aus den ,,Klimadaten fiir Deutschland® /2/
verwendet, die vom Deutschen Wetterdienst erstellt wurden. Angegeben wird iiblicherweise die
durchschnittliche Prozentzahl der Bewdlkung je Monat.

Die in dem Gutachten dargestellten Ergebnisse gehen ebenfalls von dem ungiinstigsten Fall aus,
dass die Windrichtung mit der Richtung der Sonnenstrahlen identisch ist. Beriicksichtigt man die
Windrichtungsverteilung, so verkiirzt sich die Dauer des Schattenwurfs je Tag, da ein Winkel
zwischen der Windrichtung und der Sonnenstrahlen einen schmaleren ellipsen- bis linienférmigen
Schattenwurf verursacht.

Weiterhin ist die WEA nicht dauernd in Betrieb, wodurch sich die Wahrscheinlichkeit fiir das
Auftreten des Schattenwurfes durch den sich drehenden Rotor zusétzlich reduziert.

Die Windrichtungsverteilung kann den Daten einer nahen Wetterstation entnommen werden. Die
Stillstandshédufigkeit kann ebenfalls mit Hilfe dieser Daten und der Leistungskennlinie der WEA
angegeben werden. Bei Windgeschwindigkeiten unter 1,0 m/s kann in jedem Fall von einem
Stillstand der Windenergieanlage ausgegangen werden.
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S Datengrundlage

Die Berechnung des Schattenwurfes basiert auf den geographischen Daten, die aus den
entsprechenden Karten graphisch iiber die Berechnungssoftware ermittelt wurden.

Es befinden sich drei WEA Enercon E-40/6.44 ca. 5,2 km 0stlich des geplanten Windparks
Grabstederfeld. Aufgrund der grofen Entfernung wirken die drei WEA Enercon E-40/6.44 auf die
in diesem Gutachten beriicksichtigten Schattenrezeptoren nicht mehr ein. Dies wurde in einer
Vorberechnung gepriift. Der Windpark Conneforde muss demnach in diesem Gutachten nicht als
Vorbelastung angesetzt werden.

Weiterhin befinden sich 6 WEA des Typs ANBonus AN 1,3MW/62 ca. 9,8 km siidostlich des
geplanten Windparks bei Garnholt. Diese wirken aufgrund der hohen Entfernung bei weitem nicht
mehr auf die in diesem Gutachten berticksichtigten Schattenrezeptoren ein.

Die Berechnungen wurden fiir die 6 geplanten Anlagen vom Typ Nordex N133/4.8 und 7

vorhandene WEA unterschiedlicher Typen durchgefiihrt.

Tabelle 1: Darstellung der bautechnischen Daten der beriicksichtigten WEA

Nenn- (l;(:lt_:l:: Naben- | Anzahl
Anzahl WEA-Typ leistung messer hohe Rotor- Status
blitter
[KW] [m] [m]
6 Nordex N133/4.8 4.800 133,0 125,4 3 geplant
Enercon E-101
2 (WP Herrenmoor) 3.050 101,0 99,0 3 vorhanden
j | BnerconE-26EPACWP |y hn0 | 1270 | 1350 3| vorhanden
Herrenmoor)
GE 5.5-158 (WP .
2 Bullenmeersbiike) 5.500 158,0 101,0 3 genehmigt
GE 3.8-130 (WP .
1 Bullenmeersbiike) 3.830 130, 85,0 3 genehmigt
| [ANBonus2.383 VS (WP 5, 93,0 88,0 3 | vorhanden
Neuenburger Moor)

Die Standortdaten der beriicksichtigten WEA und der beriicksichtigten Schattenrezeptoren sind den
Berechnungsausdrucken im Anhang zu entnehmen. Als Schattenrezeptor wird je betrachtetem
Schattenrezeptor gem. den WEA-Schattenwurf-Hinweisen /3/ ein Schattenrezeptor mit den
Abmessungen von 0,1 x 0,1 m und einer Briistungshdhe von 2,0 m angesetzt.
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Die Bezeichnungen und Lagebeschreibungen fiir die untersuchten Schattenrezeptoren sind der
folgenden Tabelle zu entnehmen.

Tabelle 2: Untersuchte Schattenrezeptoren (Schattenrezeptoren nach LAI-Schattenwurfhinweisen /3/)

Schattenrezeptor Lagebeschreibung

Whs. Akazienweg 2, Grabstederfeld

Whs. Westersteder Str. 20, Grabstederfeld

Whs. Westersteder Str. 20 A, Grabstederfeld

Whs. Zum Moordamm 9, Grabstederfeld

Whs. Westersteder Str. 3, Grabstederfeld

Whs. Kreisstr. 6, Bockhorn

Whs. Zum Moordamm 1, Grabstederfeld
iiberbaubare Grundstiicksfliche Hauptstr., B-17-WE-Gebiet,
Whs. Westersteder Str. 1, Grabstederfeld

Whs. Akazienweg 1, Grabstederfeld

Whs. Rebhuhnweg 4, Grabstederfeld

Whs. Rebhuhnweg 1, Grabstederfeld

iiberbaubare Grundstiicksfliche Hauptstr., B17-WE-Gebiet,
Whs. Kreisstr. 2, Grabstederfeld

Whs. Birkhuhnweg 2, Grabstederfeld

Whs. Birkhuhnweg 1, Grabstederfeld
SO-WE-Hausgebiet Hauptstr., B-23, Grabstederfeld
Whs. Hauptstr. 93, Grabstederfeld

Whs. Neuer Weg 8, Grabstederfeld

Whs. Melkstraat 6, Bockhorn

Whs. Sandkrugsweg 31, Bockhorn

Whs. Sandkrugsweg 37, Bockhorn

Whs. Sandkrugsweg 41, Bockhorn

Whs. Sandkrugsweg 38, Bockhorn

Whs. Reindersdamm 29, Bockhornerfeld

Whs. GroBler Querdamm 4, Bockhorn

N{<[x|g|<|alR|n|m|lo|=|o|z|z|c|R|=|~|z|o|=|o|o|o|w|>

AA Whs. GroBer Querdamm 11, Bockhorn

AB Whs. Westersteder Str. 30, Bockhorn

AC Whs. Weg von der Schule 3, Bockhorn

AD Whs. Westersteder Str. 28, Bockhorn

AE Betriebsgebiude Westersteder Str. 9, Bockhorn
AF Whs. Weg von der Schule 1, Bockhorn

AG Whs. Westersteder Str. 7, Bockhorn

Anmerkung: Den Schattenberechnungen liegen Sichtbarkeitsanalysen zugrunde, d.h., es wird iiber-
priift, ob eine Sichtbeziehung zwischen WEA und Schattenrezeptor besteht. Bertlicksichtigt wird
dabei das Geldnde der Umgebung. Hindernisse, die z.B. durch Baumbestand etc. entstehen konnten,
werden in den Berechnungen nicht beriicksichtigt. Windenergieanlagen, die zu den
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10

Schattenrezeptoren keine Sichtbeziehung haben, erzeugen keinen Schattenwurf. Bei Einschrankung
der Sichtbarkeit (z.B. nur halbe Rotorfliche sichtbar) entsteht auch eine Minderung des
Schattenwurfes. Die Schattenrezeptoren; d.h. hier untersuchten Schattenrezeptoren, sind nach dem
sog. ,,Gewdchshaus-Modus*“ ausgerichtet, sie registrieren also Beschattungen aus allen
Himmelsrichtungen.

Es werden insgesamt 33 Gebdude in der ndheren Umgebung zu den geplanten Windenergieanlagen
als Schattenrezeptoren untersucht. Bei den Schattenrezeptoren handelt es sich vorwiegend um die
nachstgelegene Wohnbebauung mit Lage im AuBlenbereich oder Dorf-/Mischgebiet. Im Falle von
SR H und SR M handelt es sich nicht um ein Wohnhaus, sondern um iberbaubare
Grundstiicksflachen, die noch nicht bebaut sind. Im Falle von SR H und SR M handelt es sich nicht
um ein Wohnhaus, sondern um Betriebsgebdude an der Westersteder Str. in Bockhorn.
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11

6 Ergebnisse

Theoretische Schattenwurfzeiten (worst case)

Die Ergebnisse der Berechnung sind in der Gesamtiibersichtstabelle und préziser in einem
Schattenwurfkalender zu jedem Schattenrezeptor im Anhang wiedergegeben. Es wurde eine
Berechnung fiir 7 vorhandene und genehmigte Anlagen (Vorbelastung), eine Berechnung fiir 6
geplante Anlagen (Zusatzbelastung) und eine Berechnung fiir alle Anlagen insgesamt
(Gesamtbelastung) durchgefiihrt und dokumentiert.

Es ist sicherzustellen, dass der Immissionsrichtwert nach Empfehlungen des LAI /3/ fiir die
astronomisch maximal mdgliche Beschattungsdauer von 30 Stunden im Kalenderjahr nicht
iiberschritten wird. Fiir die tigliche Beschattungsdauer betrdgt der Richtwert 30 Minuten.
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12

Theoretische Schattenwurfzeiten (worst case) fiir die Vorbelastung

Die theoretischen Schattenwurfzeiten bezogen auf die untersuchten Schattenrezeptoren sind in der
nachfolgenden Tabelle aufgefithrt. In den Berechnungsausdrucken im Anhang sind die
Berechnungsergebnisse dokumentiert.

Tabelle 3: Berechnungsergebnisse der Vorbelastung

Schatten- Tage/Jahr [d/a] max. Dauer/Tag [h/d] max. Dauer/Jahr [h/a]
rezeptor Worst Case Worst Case Worst Case

A 0 0:00 0:00
0 0:00 0:00

C 0 0:00 0:00
D 0 0:00 0:00
E 0 0:00 0:00
F 20 0:09 1:40
G 0 0:00 0:00
H 0 0:00 0:00
I 7 0:05 0:22
J 0 0:00 0:00
K 0 0:00 0:00
L 0 0:00 0:00
M 0 0:00 0:00
N 9 0:07 0:39
O 0 0:00 0:00
P 0 0:00 0:00
Q 0 0:00 0:00
R 0 0:00 0:00
S 0 0:00 0:00
T 0 0:00 0:00
U 0 0:00 0:00
\Y% 0 0:00 0:00
Y 0 0:00 0:00
X 0 0:00 0:00
Y 0 0:00 0:00
V4 0 0:00 0:00
AA 0 0:00 0:00
AB 0 0:00 0:00
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Schatten- Tage/Jahr [d/a] max. Dauer/Tag [h/d] max. Dauer/Jahr [h/a]
rezeptor Worst Case Worst Case Worst Case

AC 10 0:06 0:37

AD 0 0:00 0:00

AE 10 0:05 0:35

AF 9 0:05 0:32

AG 0 0:00 0:00

An allen Schattenrezeptoren wird der Richtwert fiir die zuldssige Jahresgesamtstundenzahl (30 h/a)
und der Richtwert fiir die zuldssige Tagesminutenzahl (30 min/d) fiir Schattenwurf eingehalten.

Die vorhandenen WEA verursachen an den Schattenrezeptoren A bis E, G, H, J bis M, O bis AB,
AD und AG keinen Schattenwurf.
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Theoretische Schattenwurfzeiten (worst case) fiir die Zusatzbelastung

Die theoretischen Schattenwurfzeiten bezogen auf die untersuchten Schattenrezeptoren sind in der
nachfolgenden Tabelle aufgefiihrt. In den Berechnungsausdrucken im Anhang sind die
Berechnungsergebnisse dokumentiert.

Tabelle 4: Berechnungsergebnisse der Zusatzbelastung

Schatten- Tage/Jahr [d/a] max. Dauer/Tag [h/d] max. Dauer/Jahr [h/a]
rezeptor Worst Case Worst Case Worst Case
A 213 1:08 130:14
B 199 0:42 75:39
C 205 0:41 80:07
D 178 0:56 88:36
E 167 0:42 69:15
F 112 0:22 30:32
G 159 0:40 58:49
H 144 0:30 39:36
I 143 0:40 52:29
J 154 0:35 56:33
K 141 0:42 64:09
L 140 0:38 57:45
M 114 0:35 40:53
N 61 0:22 14:33
0] 110 0:52 81:24
P 86 0:38 47:43
Q 100 0:32 37:41
R 64 0:32 28:42
S 46 0:38 23:25
T 66 0:39 37:05
U 61 0:26 16:58
\% 97 0:31 38:41
W 124 0:59 82:40
X 174 1:21 145:51
Y 0 0:00 0:00
V4 54 0:30 22:18

AA 33 0:13 5:01
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Schatten- Tage/Jahr [d/a] max. Dauer/Tag [h/d] max. Dauer/Jahr [h/a]
rezeptor Worst Case Worst Case Worst Case

AB 86 0:30 32:31

AC 90 0:37 39:36

AD 152 1:04 111:22

AE 182 0:47 74:02

AF 89 0:40 40:23

AG 212 0:33 83:47

An den Schattenrezeptoren A bis M, O bis Q, T, V bis X, AB bis AG wird der Richtwert fiir die
zuldssige Jahresgesamtstundenzahl (30 h/a) iiberschritten. An den Schattenrezeptoren A bis E, G, 1
bis M, O bis T, V bis X, AC bis AG wird der Richtwert fiir die zuldssige Tagesminutenzahl

(30 min/d) fiir Schattenwurf tiberschritten.

Die geplanten WEA verursachen an dem Schattenrezeptor Y keinen Schattenwurf.

An den Schattenrezeptoren H, Z und AB wird die zuldssige Tagesminutenzahl in Bezug auf
Schattenwurf erreicht.

PLANkon
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Theoretische Schattenwurfzeiten (worst case) fiir die Gesamtbelastung

Die theoretischen Schattenwurfzeiten bezogen auf die untersuchten Schattenrezeptoren sind in der
nachfolgenden Tabelle aufgefiihrt. In den Berechnungsausdrucken im Anhang sind die
Berechnungsergebnisse dokumentiert.

Tabelle 5: Berechnungsergebnisse der Gesamtbelastung

Schatten- Tage/Jahr [d/a] max. Dauer/Tag [h/d] max. Dauer/Jahr [h/a]
rezeptor Worst Case Worst Case Worst Case
A 213 1:08 130:14
B 199 0:42 75:39
C 205 0:41 80:07
D 178 0:56 88:36
E 167 0:42 69:15
F 132 0:22 32:12
G 159 0:40 58:49
H 144 0:30 39:36
| 150 0:40 52:51
J 154 0:35 56:33
K 141 0:42 64:09
L 140 0:38 57:45
M 114 0:35 40:53
N 70 0:22 15:12
0] 110 0:52 81:24
P 86 0:38 47:43
Q 100 0:32 37:41
R 64 0:32 28:42
S 46 0:38 23:25
T 66 0:39 37:05
U 61 0:26 16:58
\% 97 0:31 38:41
W 124 0:59 82:40
X 174 1:21 145:51
Y 0 0:00 0:00
V4 54 0:30 22:18

AA 33 0:13 5:01

Blumenstrafle 26 , 26121 Oldenburg Seite 16 von 22
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Schatten- Tage/Jahr [d/a] max. Dauer/Tag [h/d] max. Dauer/Jahr [h/a]
rezeptor Worst Case Worst Case Worst Case

AB 86 0:30 32:31

AC 90 0:38 40:13

AD 152 1:04 111:22

AE 192 0:47 74:37

AF 89 0:40 40:55

AG 212 0:33 83:47

An den Schattenrezeptoren A bis M, O bis Q, T, V bis X, AB bis AG wird der Richtwert fiir die
zuldssige Jahresgesamtstundenzahl (30 h/a) iiberschritten. An den Schattenrezeptoren A bis E, G, |
bis M, O bis T, V bis X, AC bis AG wird der Richtwert fiir die zuldssige Tagesminutenzahl

(30 min/d) fiir Schattenwurf tiberschritten.

Die Gesamtbelastung verursacht an dem Schattenrezeptor Y keinen Schattenwurf.

An den Schattenrezeptoren H , Z und AB wird die zuldssige Tagesminutenzahl in Bezug auf
Schattenwurf erreicht.

Alle Uberschreitungen an Schattenrezeptoren werden ausschlieBlich durch die geplanten WEA der
Zusatzbelastung verursacht, da die vorhandenen WEA nur marginal Beitrdge an den untersuchten
Schattenrezeptoren leisten (s.0./vgl. Theoretische Schattenwurfzeiten fiir die Vorbelastung).

PLANkon

Dipl. -Ing. Roman Wagner vom Berg
Blumenstrafle 26 , 26121 Oldenburg

Bericht Nr. PK 2020017-STG
Datum 05.06.2024
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Wahrscheinlichkeiten der Schattenwurf mindernden Ereignisse

Die den Schattenwurf reduzierenden Ereignisse, wie tatsdchliche Sonnenscheindauer, tatsdchliche
Windverteilung und Betriebsdauer, ergeben die Wahrscheinlichkeiten fiir das Ereignis des
Schattenwurfes.

Bei der Betrachtung der Wahrscheinlichkeiten ergibt sich, dass an dem untersuchten Standort damit
zu rechnen ist, dass nur in durchschnittlich 28 % der Tages-Zeiten die Sonne scheint. In 72 % der
Zeit ist mit Bewolkung zu rechnen. Fiir die Berechnung der Sonnenscheinwahrscheinlichkeit wurde
die ca. 25km siidostlich gelegene Referenzstation Oldenburg aus den ,Klimadaten fiir
Deutschland* /2/ verwendet.

Die Wabhrscheinlichkeit der verschiedenen Schattenwurf erzeugenden Rotorstellungen, bedingt
durch die Haufigkeitsverteilung der verschiedenen Windrichtungen und die damit entstehenden
Schattenwurf erzeugenden Fldchen in Bezug auf die Schattenrezeptoren, kann durch das
Berechnungsprogramm ausfiihrlich untersucht werden, ist aber in den Berechnungsergebnissen im
Anhang nicht enthalten.

Die theoretische Schattenwurfzeit reduziert sich auch durch die generelle Betriebsdauer der
Windenergieanlage, die leider im Sinne der Stromgewinnung auch Perioden der Windstille
beinhaltet.

PLANkon Bericht Nr. PK 2020017-STG
Dipl. -Ing. Roman Wagner vom Berg Datum 05.06.2024
Blumenstrafle 26 , 26121 Oldenburg Seite 18 von 22
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7 Schlussbetrachtung

Bei diesen Berechnungen wurden Schattenrezeptoren untersucht, die zwischen ca. 600 m und
3.000m von den geplanten Windenergicanlagen entfernt liegen. Unter Beriicksichtigung der
Drehzahl des Rotors von 3 bis 12,2 U/min (Nordex N133, 4,8 MW) und der Anzahl der Rotorblatter
ergibt sich eine Lichtwechselfrequenz des Schattenwurfes von 0,15 Hz bis 0,61 Hz.

Die theoretischen Schattenwurfzeiten werden sich durch die in Kap. 6 genannten Reduzierungen
(Windgeschehen, wahrscheinliche Sonnenscheindauer) vermindern. Eine exakte Berechnung dieser
Reduzierungen ist jedoch nicht moglich. Es konnen nur Wahrscheinlichkeitsbetrachtungen
angestellt werden, da sich nicht ermitteln lasst, ob das Schattenwurf reduzierende Ereignis immer in
der jahresdurchschnittlichen Haufigkeit wéhrend des errechneten Zeitraums des Schattenwurfs
stattfindet.

Fiir die etwas entfernter liegenden Windparks Conneforde (5,2 km) und Garnholt (9,8 km) kann
aufgrund der Entfernung festgestellt werden, dass diese keinerlei Beitrag zum Schattenwurf an den
untersuchten Immissionspunkten beitragen. Dies wurde durch Kontrollberechnung bestétigt.

Alle weiteren Berechnungen wurden mit 6 geplanten und 7 vorhandenen/beantragten WEA
verschiedener Typen durchgefiihrt.

Entsprechend den Empfehlungen des LAI /3/ soll die astronomisch maximal mdgliche
Schattenwurfdauer pro Tag 30 Minuten und pro Kalenderjahr 30 Stunden nicht {iberschreiten.

Diese Richtwerte werden in der Berechnung der Vorbelastung an jedem Schattenrezeptor
eingehalten.

Bei Betrachtung der Gesamtbelastung wird an den Schattenrezeptoren A bis M, O bis Q, T, V bis
X, AB bis AG wird der Richtwert fiir die zuldssige Jahresgesamtstundenzahl (30 h/a) {iberschritten.
An den Schattenrezeptoren A bis E, G, I bis M, O bis T, V bis X, AC bis AG wird der Richtwert fiir
die zuldssige Tagesminutenzahl (30 min/d) fiir Schattenwurf {iberschritten. Die Gesamtbelastung
verursacht an dem Schattenrezeptor Y keinen Schattenwurf. An den Schattenrezeptoren H , Z und
AB wird die zuldssige Tagesminutenzahl in Bezug auf Schattenwurf erreicht.

Alle Uberschreitungen an Schattenrezeptoren werden ausschlieBlich durch die geplanten WEA der
Zusatzbelastung verursacht, da die vorhandenen WEA nur marginal Beitrdge an den untersuchten
Schattenrezeptoren leisten (vgl. Theoretische Schattenwurfzeiten fiir die Vorbelastung).

Im vorliegenden Falle besitzen die vorhandenen WEA Bestandsschutz, sodass alle entstehenden
Uberschreitungen durch zeitweise Abschaltung der 6 geplanten WEA vermieden werden miissen.
Der durch die geplanten WEA zu einer Uberschreitung beitragende Schattenwurf an den
betroffenen Schattenrezeptoren muss durch Abregelung der geplanten WEA vermieden werden.

Aufgrund der mdglichen Uberschreitung der maximalen Schattenwurfdauer werden nach Aufbau
der Windenergieanlagen die mallgeblich Schattenwurf erzeugenden WEA (s. auch Kalender) mit
einer entsprechenden Regeltechnik versehen, um den tatsdchlichen Schattenwurf durch zeitweise
Abschaltung auf das zuldssige Mal3 zu reduzieren. Bei Einsatz einer Abschaltautomatik, die keine
meteorologischen Parameter beriicksichtigt, ist durch diese der Schattenwurf auf die astronomisch
maximal mogliche Beschattungsdauer von 30 Stunden pro Kalenderjahr zu begrenzen. Wird eine
Abschaltautomatik eingesetzt, die meteorologische Parameter (Schattenwurf mindernde Ereignisse)
beriicksichtigt, ist gem. /3/ auf die tatsichliche Beschattungsdauer von 8 Stunden pro Jahr zu
begrenzen.

PLANkon Bericht Nr. PK 2020017-STG
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Dieses Schattenwurfgutachten dient zum Nachweis, ob in den dem Windpark nahegelegenen
Ortslagen die zulédssigen Grenzwerte fiir Schattenwurf eingehalten oder {iberschritten werden. Es
werden je Ortslage die nahegelegensten Gebdude (mit Wohn- oder Arbeitsnutzung) als
Schattenrezeptoren beriicksichtigt, da ein Gutachten mit einer gro3en Anzahl an Schattenrezeptoren
schnell uniibersichtlich wird und fiir die Programmierung einer Schattenwurfabschaltung
weitergehende Untersuchungen erforderlich sind. Dabei ist zu berilicksichtigen, dass neben den
untersuchten Schattenrezeptoren in der jeweiligen Ortslage auch weitere Gebdude von
Uberschreitungen betroffen sein kénnen. Fiir die Einschitzung von Betroffenheiten kdnnen die den
Gutachten beiliegenden Schattenwurfkarten genutzt werden. Bei Programmierung einer
Schattenwurfabschaltung miissen die genauen Koordinaten der Schattenrezeptoren beriicksichtigt
werden. Dazu werden i1.d.R. die Wandecken oder Fensterecken bei Gebduden, sowie deren
Hohenlage eingemessen. Es ist bei der Einmessung sehr ratsam auch die Gebaude bei Einmessung
und Programmierung zu beriicksichtigen, bei denen gem. den Vorermittlungen die Grenzwerte nur
knapp eingehalten werden, da die Ermittlungen ohne eingemessene Koordinaten (Vorermittlungen)
immer gewisse Unsicherheiten bergen, die dann im ungiinstigen Fall doch zu Ileichten
Uberschreitungen an einem Gebéude fithren konnten.

Oldenburg, den 05. Juni 2024

Erstellt durch:
i

/ f

3 » - . ] -..T? .
Z {i-uritf"/; (g | ‘Sffj(
|

Dipl.-Ing. Roman Wagner Vom_Bng

(Technischer Leiter)
PLANkon Bericht Nr. PK 2020017-STG
Dipl. -Ing. Roman Wagner vom Berg Datum 05.06.2024
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9 Anlagen zum Schattenwurfgutachten 6 WEA Nordex N133
(4,8 MW) in Grabstederfeld

B 1 Blatt Ubersichtsplan
B 2 Blatt Lageplan

B 10 Blatt Berechnungsprotokolle der Vorbelastung, inkl. Eingabedaten und Kalender (tabellarisch
und grafisch) sowie Karte der Jahresstundenzahl (Isolinien) und max. Schattenwurf pro Tag
(Raster)

B 76 Blatt Berechnungsprotokolle der Zusatzbelastung, inkl. Eingabedaten und Kalender
(tabellarisch und grafisch) sowie Karte der Jahresstundenzahl (Isolinien) und max. Schattenwurf
pro Tag (Raster)

B 22 Blatt Berechnungsprotokolle der Gesamtbelastung, inkl. Eingabedaten und Kalender
(grafisch) sowie Karte der Jahresstundenzahl (Isolinien) und max. Schattenwurf pro Tag (Raster)

B | Blatt Daten Sonnenwahrscheinlichkeit Station Oldenburg
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Projekt:

Grabstederfeld

SHADOW - Hauptergebnis

Berechnung: Vorbelastung
Annahmen fiir Schattenwurfberechnung

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

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

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

Sichtbarkeitsberechnung wurde deaktiviert, d.h. potenzielle Verdeckung
der WEA durch Hindernisse oder Hiigel wird nicht beriicksichtigt.

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

Lizenzierter Anwender:
Ingenieurbiiro PLANkon
Blumenstrasse 26
DE-26121 Oldenburg

044139034 -0
Roman Wagner vom Berg / mail@plankon.de

Berechnet:

04.06.2024 16:44/3.6.377

X Existierende WEA

WEA
WEA-Typ Schattendaten
Ost Nord Z Beschreibung Ak- Hersteller Typ Nenn- Rotor- Naben- Beschatt.- U/min
tu- leistung durch- hdohe Bereich
ell messer
[m] [kw]  [m] [m] [m] [U/min]
1 426.883 5.912.550 10,5 vorh. AN 2,3/... Nein AN Windenergie GmbH AN BONUS 2.3 MW/93VS-2.300 2.300 93,0 88,0 2.500 -
2 428.929 5.911.480 10,2 vorh. E-101_... Ja ENERCON E-101-3.050 3.050 101,0 99,0 2.216 14,5
3 428.699 5.910.866 13,8 vorh. E-101_... Ja ENERCON E-101-3.050 3.050 101,0 99,0 2.216 14,5
4 428.552 5.911.320 10,8 vorh. E-126 E...Ja ENERCON E-126 EP4-4.200 4,200 127,0 135,0 2.108 11,6
5 437.691 5.910.531 10,0 vorh. E-40/6.... Nein ENERCON E-40/6.44-600 600 44,0 58,0 836 34,5
6 437.920 5.910.275 10,0 vorh. E-40/6.... Nein ENERCON E-40/6.44-600 600 44,0 58,0 836 34,5
7 437.567 5.910.149 10,0 vorh. E-40/6.... Nein ENERCON E-40/6.44-600 600 44,0 58,0 836 34,5
8 427.390 5.912.945 12,1 GE 5.5-158_1...Ja GE WIND ENERGY 5.5-158 Thrust 665-5.500 5.500 158,0 101,0 1.820 12,5
9 427.805 5.913.097 12,5 GE 5.5-158_2...Ja GE WIND ENERGY 5.5-158 Thrust 665-5.500 5.500 158,0 101,0 1.820 12,5
10 428.154 5.913.097 11,7 GE 3.8-130_3...Ja GE WIND ENERGY GE 3.8-130-3.830 3.830 130,0 85,0 2.500 -
Schattenrezeptor-Eingabe
Nr. Name Ost Nord Z Breite Hohe Hohe Neigung  Ausrichtungsmodus Augenhdhe
0.Gr.  des (2v1)
Fensters 0.Gr.
[m] [m] [m] [m] [°] [m]
A Whs. Akazienweg 2, Grabstederfeld 431.599 5911.243 125 0,1 0,1 2,0 90,0 "Gewachshaus-Modus" 2,1
B Whs. Westersteder Str. 20, Grabstederfeld 431.196 5.911.208 13,3 0,1 0,1 20 90,0 "Gewachshaus-Modus" 2,1
C Whs. Westersteder Str. 20 A, Grabstederfeld 431.196 5.911.161 13,2 0,1 0,1 2,0 90,0 "Gewachshaus-Modus" 2,1
D Whs. Zum Moordamm 9, Grabstederfeld 431.370 5.911.377 13,3 0,1 0,1 20 90,0 "Gewachshaus-Modus" 2,1
E Whs. Westersteder Str. 3, Grabstederfeld 431.158 5.911.412 13,8 0,1 0,1 2,0 90,0 "Gewachshaus-Modus" 2,1
F Whs. Kreisstr. 6, Bockhorn 430.766 5.911.442 13,8 0,1 0,1 2,0 90,0 "Gewachshaus-Modus" 2,1
G Whs. Zum Moordamm 1, Grabstederfeld 431.336 5.911.522 13,7 0,1 0,1 20 90,0 "Gewachshaus-Modus" 2,1
H (berbaubare Grundstticksflache Hauptstr., B-17-WE-Gebiet, Grabstederfeld 431.289 5.911.651 13,8 0,1 0,1 2,0 90,0 "Gewachshaus-Modus" 2,1
I Whs. Westersteder Str. 1, Grabstederfeld 431.118 5.911.613 13,8 0,1 0,1 20 90,0 "Gewachshaus-Modus" 2,1
J Whs. Akazienweg 1, Grabstederfeld 431.442 5911.572 134 0,1 0,1 2,0 90,0 "Gewachshaus-Modus" 2,1
K Whs. Rebhuhnweg 4, Grabstederfeld 431.627 5.911.635128 0,1 0,1 20 90,0 "Gewachshaus-Modus" 2,1
L Whs. Rebhuhnweg 1, Grabstederfeld 431.511 5.911.646 13,2 0,1 0,1 20 90,0 "Gewachshaus-Modus" 2,1
M (berbaubare Grundstticksflache Hauptstr., B17-WE-Gebiet, Grabstederfeld 431.435 5.911.818 13,3 0,1 0,1 2,0 90,0 "Gewachshaus-Modus" 2,1
N Whs. Kreisstr. 2, Grabstederfeld 430.935 5.911.832 13,8 0,1 0,1 20 90,0 "Gewachshaus-Modus" 2,1
O Whs. Birkhuhnweg 2, Grabstederfeld 431.889 5.911.713 122 0,1 0,1 2,0 90,0 "Gewachshaus-Modus" 2,1
P Whs. Birkhuhnweg 1, Grabstederfeld 431.734 5911.894 125 0,1 0,1 2,0 90,0 "Gewachshaus-Modus" 2,1
Q SO-WE-Hausgebiet Hauptstr., B-23, Grabstederfeld 431.524 5.911.912 13,0 0,1 0,1 20 90,0 "Gewachshaus-Modus" 2,1
R Whs. Hauptstr. 93, Grabstederfeld 431.642 5.912.080 126 0,1 0,1 2,0 90,0 "Gewachshaus-Modus" 2,1
S Whs. Neuer Weg 8, Grabstederfeld 432.298 5.911.906 11,3 0,1 0,1 20 90,0 "Gewachshaus-Modus" 2,1
T Whs. Melkstraat 6, Bockhorn 432.649 5911937119 0,1 0,1 20 90,0 "Gewachshaus-Modus" 2,1
U Whs. Sandkrugsweg 31, Bockhorn 433.171 5912.019 13,1 0,1 0,1 2,0 90,0 "Gewachshaus-Modus" 2,1
V Whs. Sandkrugsweg 37, Bockhorn 433.059 5.911.786 134 0,1 0,1 20 90,0 "Gewachshaus-Modus" 2,1
W Whs. Sandkrugsweg 41, Bockhorn 432.947 5.911.590 134 0,1 0,1 2,0 90,0 "Gewachshaus-Modus" 2,1
X Whs. Sandkrugsweg 38, Bockhorn 432.849 5.911.349 125 0,1 0,1 20 90,0 "Gewachshaus-Modus" 2,1
Y Whs. Reindersdamm 29, Bockhornerfeld 434.308 5.910.292 13,8 0,1 0,1 2,0 90,0 "Gewachshaus-Modus" 2,1
Z Whs. GroBer Querdamm 4, Bockhorn 432.615 5.909.616 12,5 0,1 0,1 2,0 90,0 "Gewachshaus-Modus" 2,1
AA Whs. GroBer Querdamm 11, Bockhorn 430.968 5.909.407 11,7 0,1 0,1 20 90,0 "Gewachshaus-Modus" 2,1
AB Whs. Westersteder Str. 30, Bockhorn 430.975 5.909.690 11,3 0,1 0,1 2,0 90,0 "Gewachshaus-Modus" 2,1

(Fortsetzung néchste Seite)...

windPRO 3.6.377 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk
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SHADOW - Hauptergebnis

Berechnung: Vorbelastung
...(Fortsetzung von vorheriger Seite)

Nr. Name Ost Nord Z Breite Hohe Hohe Neigung  Ausrichtungsmodus Augenhéhe
0.Gr.  des (2vI)
Fensters 0.Gr.
[m] [m] [m] [m] [°] [m]
AC Whs. Weg von der Schule 3, Bockhorn 430.770 5.910.100 12,5 0,1 0,1 20 90,0 "Gewachshaus-Modus" 2,1
AD Whs. Westersteder Str. 28, Bockhorn 431.068 5.910.144 12,5 0,1 0,1 20 90,0 "Gewachshaus-Modus" 2,1
AE Betriebsgebaude Westersteder Str. 9, Bockhorn 430.936 5.910.548 12,7 0,1 0,1 2,0 90,0 "Gewachshaus-Modus" 2,1
AF Whs. Weg von der Schule 1, Bockhorn 430.798 5.910.164 126 0,1 0,1 20 90,0 "Gewachshaus-Modus" 2,1
AG Whs. Westersteder Str. 7, Bockhorn 431.114 5911.065 13,2 0,1 0,1 2,0 90,0 "Gewachshaus-Modus" 2,1

Berechnungsergebnisse

Schattenrezeptor
astron. max. mégl. Beschattungsdauer

Nr. Name Stunden/Jahr  Schattentage/Jahr Max.Schattendauer/Tag
[h/al [d/a] [h/d]
A Whs. Akazienweg 2, Grabstederfeld 0:00 0 0:00
B Whs. Westersteder Str. 20, Grabstederfeld 0:00 0 0:00
C Whs. Westersteder Str. 20 A, Grabstederfeld 0:00 0 0:00
D Whs. Zum Moordamm 9, Grabstederfeld 0:00 0 0:00
E Whs. Westersteder Str. 3, Grabstederfeld 0:00 0 0:00
F Whs. Kreisstr. 6, Bockhorn 1:40 20 0:09
G Whs. Zum Moordamm 1, Grabstederfeld 0:00 0 0:00
H Uberbaubare Grundstiicksflache Hauptstr., B-17-WE-Gebiet, Grabstederfeld 0:00 0 0:00
I Whs. Westersteder Str. 1, Grabstederfeld 0:22 7 0:05
J Whs. Akazienweg 1, Grabstederfeld 0:00 0 0:00
K Whs. Rebhuhnweg 4, Grabstederfeld 0:00 0 0:00
L Whs. Rebhuhnweg 1, Grabstederfeld 0:00 0 0:00
M Uberbaubare Grundstiicksflache Hauptstr., B17-WE-Gebiet, Grabstederfeld 0:00 0 0:00
N Whs. Kreisstr. 2, Grabstederfeld 0:39 9 0:07
O Whs. Birkhuhnweg 2, Grabstederfeld 0:00 0 0:00
P Whs. Birkhuhnweg 1, Grabstederfeld 0:00 0 0:00
Q SO-WE-Hausgebiet Hauptstr., B-23, Grabstederfeld 0:00 0 0:00
R Whs. Hauptstr. 93, Grabstederfeld 0:00 0 0:00
S Whs. Neuer Weg 8, Grabstederfeld 0:00 0 0:00
T Whs. Melkstraat 6, Bockhorn 0:00 0 0:00
U Whs. Sandkrugsweg 31, Bockhorn 0:00 0 0:00
V Whs. Sandkrugsweg 37, Bockhorn 0:00 0 0:00
W Whs. Sandkrugsweg 41, Bockhorn 0:00 0 0:00
X Whs. Sandkrugsweg 38, Bockhorn 0:00 0 0:00
Y Whs. Reindersdamm 29, Bockhornerfeld 0:00 0 0:00
Z Whs. GroBer Querdamm 4, Bockhorn 0:00 0 0:00
AA Whs. GroBer Querdamm 11, Bockhorn 0:00 0 0:00
AB Whs. Westersteder Str. 30, Bockhorn 0:00 0 0:00
AC Whs. Weg von der Schule 3, Bockhorn 0:37 10 0:06
AD Whs. Westersteder Str. 28, Bockhorn 0:00 0 0:00
AE Betriebsgebdude Westersteder Str. 9, Bockhorn 0:35 10 0:05
AF Whs. Weg von der Schule 1, Bockhorn 0:32 9 0:05
AG Whs. Westersteder Str. 7, Bockhorn 0:00 0 0:00

Gesamtdauer Beschattung an Rezeptoren pro WEA

Nr. Name Maximal

[h/a]

1 vorh. AN 2,3/93 VS_Neuenburger Moor  0:00
2 vorh. E-101_3_Herrenmoor 2:44
3 vorh. E-101_2_Herrenmoor 1:38
4 vorh. E-126 EP4_1_Herrenmoor 0:00
5 vorh. E-40/6.44_11 0:00
6 vorh. E-40/6.44_12 0:00
7 vorh. E-40/6.44_13 0:00
8 GE 5.5-158_1_Bullenmeersbake 0:00
9 GE 5.5-158_2_Bullenmeersbake 0:00
10 GE 3.8-130_3_Bullenmeersbdke 0:00

Summen in Rezeptortabelle und WEA-Tabelle kénnen sich unterscheiden, da eine WEA gleichzeitig an zwei oder mehr Rezeptoren Beschattung verursachen kann undyoder ein Rezeptor gleichzeitig von
zwei oder mehr WEA beschattet werden kann.
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Projekt: Lizenzierter Anwender:
Grabstederfeld Ingenieurbiiro PLANkon
Blumenstrasse 26
DE-26121 Oldenburg
044139034-0
Roman Wagner vom Berg / mail@plankon.de

Berechnet:

04.06.2024 16:44/3.6.377

SHADOW - Kalender

Berechnung: Vorbelastung Schattenrezeptor: F - Whs. Kreisstr. 6, Bockhorn

Annahmen fiir Schattenwurfberechnung

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

|Januar |Februar |Marz | April | Mai | Juni | Juli |August | September | Oktober | Novembet Dezember
1]08:44 | 08:15 |07:18 17:36 (3)] 07:04 | 05:56  |05:08  |05:04 | 05:43 | 06:36 | 07:29 | 07:26 | 08:20
|16:20 | 17:10  |18:05 2 17:38(3)|20:02  |20:57  |21:45  [22:00 |21:26 | 20:20 | 19:08 | 16:58 | 16:15
2108:44 | 0813 | 07:16 17:36 (3)| 07:02 | 05:54  [05:07  |05:05 |05:45 | 06:38 | 07:30 | 07:28 | 08:21
[16:21 | 17:12  |18:07 4 17:40(3)]|20:04 | 20:58  |21:47  |22:00 |21:24 | 20:18 | 19:05 | 16:56 | 16:14
3108:44 | 0811 | 07:14 17:37(3)]07:00 | 05:52  [05:06  |05:06 | 05:47 | 06:40 | 07:32 ]07:29 | 08:23
[16:22 | 17:14  |18:09 5 17:42(3)|20:06  |21:00  |21:48  |21:59  |21:22 | 20:16 | 19:03 | 16:54 | 16:14
4]0844 |08:10 | 07:12 17:38(3)| 06:57 | 05:50  |05:05 | 05:07 | 05:48 | 06:42 | 07:34 | 07:31 | 08:24
[16:23  [17:16  |18&11 6 17:44(3)|20:08  |21:02  [21:49  |21:59  |21:20 | 20:13 | 19:00 | 16:52 | 16:13
5]08:43 | 08:08 | 07:09 | 06:55 | 05:48 | 05:05  [05:07 | 05:50 | 06:43 | 07:36 ]07:33 | 08:25
|16:25 | 17:18 | 18:13 [20:10  |21:04  |21:50  |21:58 | 21:18 | 20:11 | 18:58 | 16:51 | 16:12
6108:43 | 08:06 | 07:07 | 06:53 | 05:47 | 05:04  |05:08 | 05:52 | 06:45 | 07:37 | 07:35 | 08:27
|16:26 | 17:20 | 18:14 [20:11  |21:05  |21:51  [21:58 | 21:17 | 20:08 | 18:56 | 16:49 | 16:12
710842 0804 |07:05 | 06:50 | 05:45 | 05:03  [05:09 | 05:53 | 06:47 | 07:39 ] 07:37 | 08:28
|16:27 | 17:22 | 18:16 [20:13  |21:07  |21:52  |21:57 | 21:15 | 20:06 | 18:53 | 16:47 | 16:11
8108:42  |08:03 |07:02 | 06:48 | 05:43 | 05:03  |05:10 | 05:55 | 06:49 | 07:41 ]07:39 | 08:29
|16:29 | 17:24 | 18:18 [20:15  |21:09  |21:53  [21:56 | 21:13 | 20:04 | 18:51 | 16:45 | 16:11
9]08:41  |08:01 | 07:00 | 06:45 | 05:41 | 05:02  |05:11 | 05:57 | 06:50 | 07:43 | 07:41 | 08:31
|16:30 | 17:26 | 18:20 [20:17  |2L:11  |21:54  [21:56 | 2111 | 20:01 | 18:49 | 16:43 | 16:11
100841  [07:59 | 06:57 |06:43  ]05:39 | 05:02 |05:12 | 05:58 | 06:52 | 07:45 18:11(3) | 07:43 | 08:32
|16:32 | 17:28 | 18:22 [20:19  |21:12  |21:55  [21:55  [21:09 | 19:59 |18:46 6 18:17(3)| 16:42 | 16:10
11]08:40  |07:57 | 06:55 |06:41  |05:37 | 05:01  [05:13 | 06:00 | 06:54 | 07:46 18:10 (3) | 07:45 | 08:33
|16:33 | 17:30 | 18:24 [20:20  |21:14 | 21:55 | 21:54 | 21:07 | 19:56 | 18:44 5 18:15(3)| 16:40 | 16:10
1210839  |07:55 | 06:53 |06:38  |05:36 | 05:01  |05:15 | 06:02 | 06:55 | 07:48 18:10 (3) | 07:47 | 08:34
|16:35 | 17:32 | 18:26 [20:22  |21:16 | 21:56  |21:53 | 21:05 | 19:54 | 1842 3 1813(3)]16:38 | 16:10
13]08:39  [07:53 | 06:50 | 06:36 | 05:34 | 05:01  |05:16 | 06:03 | 06:57 19:14 (2) | 07:50 18:09 (3) | 07:48 | 08:35
|16:36 | 17:3¢ | 18:28 [20:24  |21:17 | 21:57  [21:52 |21:03 [ 19:51 7 19:21(2)] 18:39 1 18:10(3)| 16:37 | 16:10
14]08:38  |07:51 | 06:48 |06:3¢ | 05:32 | 05:00 |05:17 | 06:05 | 06:59 19:12 (2) | 07:52 | 07:50 | 08:36
|16:38 | 17:36 | 18:29 [20:26  |21:19  |21:57  [21:51  [21:01 [ 19:49 9 19:21(2)] 18:37 | 16:35 | 16:10
15]08:37  |07:49 | 06:46 |06:31  ]05:30 | 05:00 |05:18 | 06:07 | 07:01 19:11 (2) | 07:54 ] 07:52 | 08:37
|16:39 [ 17:38 | 18:31 [20:28  |21:21 | 21:58  [21:50  [20:58 [ 19:47 8 19:19 (2) ] 18:35 | 16:34 | 16:10
16]08:36 | 07:47 | 06:43 |06:229  |05:229 |05:00 [05:20 | 06:09 | 07:02 19:11 (2) | 07:56 | 07:54 | 08:38
| 16:41 | 17:40 | 18:33 [20:29  |21:22 | 21:59  [21:49  |20:56 | 19:44 6 19:17 (2) ] 18:32 | 16:32 | 16:10
17]08:35  |07:45 | 06:41 |06:27 0527  |05:00 [05:21 | 06:10 | 07:04 19:10 (2) | 07:57 | 07:56 | 08:39
|16:43 | 17:42 | 18:35 [20:31 |21:24 | 21:59  [21:48  [20:54 [ 19:42 4 19:14(2) ] 18:30 | 16:31 | 16:10
18]08:3¢  |07:43 | 06:38 | 06:25 0526 | 05:00 [05:22 | 06:12 | 07:06 19:10 (2) | 07:59 | 07:58 | 08:39
| 16:44 | 17:44 | 18:37 [20:33  |21:26 | 22:00 [21:47  [20:52 [ 19:39 2 19:12(2)] 18:28 | 16:229 | 16:10
19]08:33  |07:40 | 06:36 |06:22 | 05:224 | 05:00 |05:24 | 06:14 | 07:08 | 08:01 | 07:59 | 08:40
| 16:46 | 17:46 | 18:39 [20:35  |21:27 | 22:00  |21:45  [20:50 | 19:37 | 18:26 | 16:28 | 16:11
20108:32 |07:38 | 06:33 |06:20 ]05:23 | 05:00 |05:25 | 06:16 | 07:09 | 08:03 | 08:01 | 08:41
| 16:48 | 17:48 | 18:40 [20:37  |21:29 | 22:00  |21:44 | 20:48 | 19:34 | 18:23 |16:27 | 16:11
2110831 |07:36 | 06:31 | 06:18 | 05:221 | 05:00 |05:26 | 06:17 | 07:11 | 08:05 | 08:03 | 08:41
|16:50 | 17:50 | 18:42 [20:39  |21:30  [22:00 |21:43 | 20:46 | 19:32 | 18:21 | 16:25 | 16:11
2210829 |07:3¢ | 06:29 | 06:16  |05:20 | 05:00 |05:28 | 06:19 | 07:13 | 08:07 | 08:05 | 08:42
|16:51 | 17:52 | 1844 [20:40  |21:32 [ 22:01  |21:41 [ 2043 | 19:30 | 18:19 | 16:24 | 16:12
23108:28 | 07:32 | 06:26 |06:13  |05:18 | 05:00  [05:29 | 06:21 | 07:14 | 08:09 | 08:06 | 08:42
|16:53 | 17:53 | 18:46 [20:42  |21:33  [22:01  [21:40 | 20:41 | 19:27 | 18:17 |16:23 | 16:12
24108:27 |07:30 | 06:24 |06:11  |05:17 | 05:01  [05:31 | 06:22 | 07:16 | 08:10 | 08:08 | 08:43
| 16:55 | 17:55 | 18:48 [20:44  |21:35 [ 22:01  [21:39  [20:39 | 19:25 | 18:15 |16:22 | 16:13
25]08:25 |07:27 | 06:21 18:23 (2)] 06:09 | 05:16  [05:01  |05:32 | 06:24 | 07:18 | 07:12 | 08:10 | 08:43
|16:57 | 17:57  |1850 1 18:24(2)|20:46  |21:36  |22:01  |21:37  |20:37 | 19:22 | 17:13 | 16:21 | 16:14
26108:24 |07:25 | 06:19 18:22 (2)| 06:07 | 05:15  [05:02  |05:34 | 06:26 | 07:20 | 07:14 | 08:12 | 08:44
|16:59 [ 17:59  |18:51 3 18:25(2)|20:48 | 21:38  [22:01  |21:36  |20:3¢ | 19:20 | 17:10 | 16:19 | 16:14
27108:23  |07:23 | 06:17 18:22(2)| 06:05 | 05:13  [05:02 | 05:35 | 06:28 | 07:21 | 07:16 | 08:13 | 08:44
[17:01 | 1801  |1853 5 18:227(2)|20:49  |21:39  [22:01  |21:34  |20:32 | 19:17 | 17:08 | 16:18 | 16:15
28108:21 | 07:21 | 06:14 18:21(2)] 06:03 | 05:12  [05:02  |05:37 | 06:29 | 07:23 | 07:18 | 08:15 | 08:44
[17:03 | 18:03  |18:55 7 18:28(2)|20:51  |21:40  [22:01  |21:32  [20:30 | 19:15 | 17:06 | 16:17 | 16:16
29108:20 | | 07:12 19:22 (2)| 06:01 | 05:11  [05:03  |05:38 | 06:31 | 07:25 | 07:20 | 08:16 | 08:44
|17:05 | |19:57 8 19:30(2)]20:53  |2L:42 [ 22:01  |21:31  [20:27 | 19:12 | 17:04 | 16:17 | 16:17
30108:18 | | 07:09 19:23(2)] 05:58 | 05:10  [05:04 | 05:40 | 06:33 | 07:27 | 07:22 | 08:18 | 08:44
|17:06 | |19:59 8 19:31(2)]20:55  |21:43 [ 22:00  |21:29  [20:25 | 19:10 | 17:02 | 16:16 | 16:18
31]08:16 | | 07:07 | | 05:09 | |05:42 | 06:35 | | 07:24 | | 08:44
|17:08 | | 20:00 | |21:44 | [21:27  20:23 | | 17:00 | | 16:19
Sonnenscheinstunden | 252 | 274 | 367 | 419 | 492 | 507 | 510 | 458 | 382 | 329 | 261 | 236

astr.max.mogl.Beschattung | | | 49 | | | | | | 36 | 15 | |
Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergegeben (Sommerzeit wie Bezugsjahr):
Tag im Monat Sonnenaufgang  (SS:MM) Zeitpunkt (SS:MM) Schattenanfang (WEA mit erstem Schatten)

Sonnenuntergang (SS:MM) Minuten mit Schatten Zeitpunkt (SS:MM) Schattenende (WEA mit letztem Schatten)
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Projekt: Lizenzierter Anwender:
Grabstederfeld Ingenieurbiiro PLANkon
Blumenstrasse 26
DE-26121 Oldenburg
044139034-0
Roman Wagner vom Berg / mail@plankon.de

Berechnet:

04.06.2024 16:44/3.6.377

SHADOW - Kalender

Berechnung: Vorbelastung Schattenrezeptor: I - Whs. Westersteder Str. 1, Grabstederfeld
Annahmen fiir Schattenwurfberechnung
Die dargestellten Zeiten sind die astronomisch maximal mdgliche Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint taglich von Sonnenauf- bis -untergang
Die Rotorfldche steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb

|Januar |Februar |Marz | April | Mai | Juni | Juli |August | September | Oktob IN bei} D k
1]08:44 | 08:15 | 07:18 | 07:04 | 05:56  |05:08 |05:04 |05:43 | 06:36 | 07:29 | 07:26 | 08:20
| 16:20 | 17:10 | 18:05 |20:02  |20:57  |21:45  |22:00 |21:26 | 20:20 | 19:08 | 16:58 | 16:15
20844  |08:13  |07:16 | 07:02 | 05:54  |05:07 |05:05 |05:45 | 06:38 | 07:30 | 07:28 | 08:21
|16:21  |17:12 | 18:07 | 20:04 | 20:58  |21:47  |22:00 |21:224 | 20:18 | 19:05 | 16:56 | 16:14
3/08:44 | 08:11 | 07:14 | 07:00 | 05:52  |05:06 |05:06 |05:47 | 06:40 |07:32 |07:29 | 08:23
|16:22 | 17:14 | 18:09 |20:06 | 21:00  |21:48  |21:59  |21:22 | 20:16 |19:03 | 16:54 | 16:13
4]08:44  |08:10 | 07:12 | 06:57 | 05:50 | 05:05 |05:07 |05:48 | 06:42 |07:3¢ | 07:31 | 08:24
|16:23 | 17:16 | 18:11 |20:08 | 21:02  |21:49 | 21:59  |21:220 | 20:13 |19:00 | 16:52 | 16:13
50843  |08:08 |07:09 | 06:55 | 05:48 | 05:05  |05:07 |05:50 | 06:43 |07:36 | 07:33 | 08:25
| 16:25 | 17:18 | 18:13 |20:10 | 21:04  |21:50  |21:58 | 21:18 | 20:11 | 18:58 | 16:51 | 16:12
6]08:43 | 08:06 | 07:07 | 06:52 | 05:47 | 05:04  |05:08 |05:52 | 06:45 |07:37 | 07:35 | 08:27
| 16:26 | 17:20 | 18:14 |20:11  [21:05  |21:51 | 21:58 | 21:17 | 20:08 | 18:56 | 16:49 | 16:12
7108142 | 08:04 | 07:05 | 06:50 | 05:45 | 05:03  |05:09 |05:53 | 06:47 |07:39 | 07:37 | 08:28
| 16:27  |17:22 | 18:16 |20:13 | 21:07  |21:52 | 21:57 | 21:15 | 20:06 | 18:53 | 16:47 | 16:11
8/08:42  |08:03 |07:02 | 06:48 | 05:43  |05:03  |05:10 | 05:55 | 06:48 | 07:41  |07:39 | 08:29
| 16:29 | 17:24 | 18:18 |20:15 | 21:09  |21:53 | 21:56 | 21:13 | 20:04 | 18:51 | 1645 | 16:11
9/08:41  |08:01 | 07:00 | 06:45 | 05:41  |05:02  |05:11  |05:57 | 06:50 | 07:43 | 07:41 | 08:31
| 16:30 | 17:26 | 18:20 |20:17 | 21:11 | 21:54 | 21:56 | 21:11 | 20:01 | 18:49 | 1643 | 16:11
10| 08:41 | 07:59 | 06:57 | 06:43 | 05:39 | 05:02  |05:12  |05:58 | 06:52 | 07:45 | 07:43 | 08:32
|16:31 | 17:28 | 18:22 ]20:19  |21:12 |21:55 | 21:55 [ 21:09 | 19:59 | 18:46 | 16:42 | 16:10
11]08:40 | 07:57 | 06:55 | 06:41 | 05:37 | 05:01  |05:13 | 06:00 | 06:54 | 07:46 | 07:45 | 08:33
|16:33 | 17:30 | 18:24 20:20 | 21:14  |21:55 | 21:54 | 21:07 | 19:56 | 18:44 | 16:40 | 16:10
12108:39 | 07:55 | 06:53 | 06:338 | 05:35 | 05:01  |05:15 | 06:02 | 06:55 | 07:48 | 07:47 | 08:34
| 16:35 | 17:32 | 18:26 |20:22 | 21:16  |21:56 | 21:53 | 21:05 | 19:54 | 18:42 | 16:38 | 16:10
13]08:39 | 07:53 | 06:50 | 06:36 | 05:34 | 05:01  |05:16  |06:03 | 06:57 | 07:50 | 07:48 | 08:35
| 16:36 | 17:34 | 18:28 |20:24 | 21:17  |21:57 | 21:52 | 21:03 | 19:51 |18:39 | 16:37 | 16:10
14 08:38 | 07:51 | 06:48 | 06:33 | 05:32 | 05:00 |05:17  |06:05 | 06:59 | 07:52 | 07:50 | 08:36
| 16:38 | 17:36 | 18:29 |20:26 | 21:19  |21:57 | 21:51 | 21:01 | 19:49 |18:37 | 16:35 | 16:10
15]08:37 | 07:49 | 06:46 |06:31 | 05:30  |05:00 |05:18 | 06:07 | 07:01 | 07:54 | 07:52 | 08:37
| 16:39 | 17:38 | 18:31 |20:28 | 21:21  |21:58 | 21:50 | 20:58 | 19:47 |18:35 | 16:34 | 16:10
16| 08:36 | 07:47 | 06:43 | 06:29 | 05:29 | 05:00  |05:19 | 06:09 | 07:02 | 07:56 | 07:54 | 08:38
| 16:41 | 17:40 | 18:33 20:29 | 21:22 |21:59 | 21:49 | 20:556 | 19:44 |18:32 |16:32 | 16:10
17108:35 | 07:45 | 06:41 | 06:27 | 05:27 | 05:00 |05:221 | 06:10 | 07:04 | 07:57 | 07:56 | 08:39
| 16:43 | 17:42 | 18:35 |20:31 | 21:224  |21:59 | 21:48 | 20:54 | 19:42 |18:30 | 16:31 | 16:10
1808:34 | 07:43 | 06:38 | 06:25 | 05:26 | 05:00 |05:22 |06:12 | 07:06 | 07:59 | 07:58 | 08:39
| 16:44 | 17:44 | 18:37 |20:33 | 21:226  |22:00  |21:47  |20:52 | 19:39 | 18:28 | 16:29 | 16:10
19]08:33 | 07:40 | 06:36 18:11(2) | 06:22 | 05:24 | 05:00 | 05:23 | 06:14 | 07:08 | 08:01  |07:59 | 08:40
| 16:46 | 17:46 | 18:39 1 18:112(2)|20:35  |21:27 | 22:00  |21:45  |20:50 | 19:37 |18:26 | 16:28 | 16:11
20|08:32 | 07:38 | 06:33 18:11(2) | 06:20 | 05:23 | 05:00 | 05:25 | 06:16 | 07:09 | 08:03 | 08:01 | 08:41
| 16:48 | 17:48 | 18:40 3 18:14(2)[20:37 | 21:29  [22:00 | 21:44 | 20:48 | 19:34 |18:23 | 16:26 | 16:11
21/08:31 | 07:36 | 06:31 18:11(2) | 06:18 | 05:21 | 05:00 | 05:26 | 06:17 | 07:11 | 08:05 | 08:03 | 08:41
| 16:50 | 17:50 | 18:42 5 18:16(2)[20:39 | 21:30  [22:00  |21:43 | 20:45 | 19:32 |18:21  |16:225 | 16:11
22|08:29 | 07:3¢ | 06:29 18:14 (2) | 06:16 | 05:20 | 05:00 | 05:28 | 06:19 | 07:13 18:57 (2) | 08:07 | 08:05 | 08:42
| 16:51 | 17:51 | 18:44 3 18:17(2)|20:40 | 21:32 | 22:01  |21:41  |20:43 | 19:30 5 19:02(2) | 18:19 | 16:24 | 16:12
23/08:28 | 07:32 | 06:26 | 06:13 | 05:18 | 05:00 |05:29  |06:21 | 07:14 18:55(2) | 08:09 | 08:06 | 08:42
| 16:53 | 17:53 | 18:46 |20:42 | 21:33  |22:01  |21:40 | 20:41 | 19:27 4 18:59(2)|18:17  |16:23 | 16:12
24|08:27 | 07:30 | 06:24 |06:11 | 05:17 | 05:01  |05:31  |06:22 | 07:16 18:55(2) | 08:10 | 08:08 | 08:43
| 16:55 | 17:55 | 18:48 | 20:44 | 21:35  |22:01  |21:39  |20:39 | 19:25 1 18:56(2) | 18:15 | 16:22 | 16:13
25|08:25 | 07:27 | 06:21 | 06:09 | 05:16  |05:01  |05:32  |06:24 | 07:18 | 07:12 | 08:10 | 08:43
| 16:57 | 17:57 | 18:50 |20:46 | 21:36  [22:01  |21:37  |20:36 | 19:22 |17:13 | 16:20 | 16:14
26|08:24 | 07:25 | 06:19 | 06:07 | 05:14 | 05:01  |05:34 | 06:26 | 07:20 | 07:14 | 08:12 | 08:44
| 16:59 | 17:59 | 18:51 |20:48 | 21:38  [22:01  |21:36  |20:34  |19:20 |17:10 | 16:19 | 16:14
27108:23 | 07:23 | 06:17 | 06:05 | 05:13 | 05:02  |05:35 | 06:28 | 07:21 | 07:16 | 08:13 | 08:44
| 17:01 | 18:01 | 18:53 |20:49 | 21:39  |22:01  |21:3¢  |20:32 | 19:17 | 17:08 | 16:18 | 16:15
2808:21 | 07:21 | 06:14 | 06:03  |05:12  |05:02  |05:37 |06:29 | 07:23 | 07:18 | 08:15 | 08:44
| 17:03 | 18:03 | 18:55 |20:51 | 21:40  |22:01  |21:32 |20:30 | 19:15 |17:06 | 16:17 | 16:16
2908:20 | | 07:12 | 06:00 | 05:11  |05:03  |05:38  |06:31 | 07:25 | 07:20 | 08:16 | 08:44
| 17:05 | | 19:57 |20:53 | 21:42  |22:01  |21:31 [20:227 | 19:12 |17:04 | 16:17 | 16:17
30 |08:18 | | 07:09 | 05:58 | 05:10 | 05:04  |05:40 | 06:33 | 07:27 | 07:22 | 08:18 | 08:44
| 17:06 | | 19:59 |20:55 | 21:43  [22:00 |21:29  [20:225 [ 19:10 |17:02 | 16:16 | 16:18
31/08:16 | | 07:07 | | 05:09 | |05:42 | 06:35 | | 07:24 | | 08:44
| 17:08 | | 20:00 | | 21:44 | |21:27 |20:223 | | 17:00 | | 16:19
Sonnenscheinstunden | 252 | 274 | 367 | 419 | 492 | 507 | 510 | 458 | 382 | 329 | 261 | 236

astr.max.mdgl.Beschattung | | | 12 | | | | | | 10 | | |
Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergegeben (Sommerzeit wie Bezugsjahr):
Tag im Monat Sonnenaufgang  (SS:MM) Zeitpunkt (SS:MM) Schattenanfang (WEA mit erstem Schatten)

Sonnenuntergang (SS:MM) Minuten mit Schatten Zeitpunkt (SS:MM) Schattenende (WEA mit letztem Schatten)
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Projekt: Lizenzierter Anwender:
Grabstederfeld Ingenieurbiiro PLANkon
Blumenstrasse 26
DE-26121 Oldenburg
044139034-0
Roman Wagner vom Berg / mail@plankon.de

Berechnet:

04.06.2024 16:44/3.6.377

SHADOW - Kalender

Berechnung: Vorbelastung Schattenrezeptor: N - Whs. Kreisstr. 2, Grabstederfeld

Annahmen fiir Schattenwurfberechnung

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

|Januar |Februar |Marz | April | Mai | Juni | Juli | Aug | SeptembejfOktol | Novembell Dezember
1]08:44 | 08:15 | 07:18 | 07:04 | 05:56  |05:08 |05:04 |0543 |06:36 | 07:29 18:33 (2) | 07:26 | 08:20
| 16:20 | 17:10 | 18:05 |20:02  |20:57  |21:45  |22:00 |21:26  [20:20 | 19:08 7 18:40(2) | 16:58 | 16:15
20844  |08:13  |07:16 | 07:02 | 05:54  |05:07 |05:05 |05:45 |06:38  |07:30 18:31(2) | 07:28 | 08:21
|16:21  |17:12 | 18:07 | 20:04 | 20:58  |21:47  |22:00 |21:224  |20:18 | 19:05 6 18:37(2) | 16:56 | 16:14
3/08:44 | 08:11 | 07:14 | 07:00 | 05:52  |05:06 |05:06 |05:47 |06:40 | 07:32 18:30 (2) | 07:29 | 08:23
|16:22 | 17:14 | 18:09 |20:06 | 21:00  |21:48  |21:59  |21:22  |20:16 | 19:03 4 18:34(2) | 16:54 | 16:13
4]08:44  |08:10 | 07:12 | 06:57 | 05:50  |05:05 |05:07 |05:48 |06:42 | 07:34 18:30 (2) | 07:31 | 08:24
|16:23 | 17:16 | 18:11 |20:08 | 21:02  |21:49 | 21:59  |21:220  [20:13 | 19:00 2 18:32(2) | 16:52 | 16:13
50843  |08:08 |07:09 | 06:55 | 05:48 | 05:05 |05:07 |05:50 |06:43 |07:36 | 07:33 | 08:25
| 16:25 | 17:18 | 18:13 |20:10 | 21:04  |21:50  |21:58 | 21:18  [20:11 | 18:58 | 16:51 | 16:12
6]08:43 | 08:06 | 07:07 | 06:53 | 05:47  |05:04  |05:08 |05:52 |06:45 |07:37 | 07:35 | 08:27
| 16:26 | 17:20 | 18:14 |20:11 | 21:05  |21:51 | 21:58  [21:17  [20:08 | 18:56 | 16:49 | 16:12
7108142 | 08:04 | 07:05 | 06:50 | 05:45 | 05:03  |05:09 |05:53 |06:47  |07:39 | 07:37 | 08:28
| 16:27  |17:22 | 18:16 |20:13 | 21:07  |21:52 | 21:57 | 21:15  [20:06 | 18:53 | 16:47 | 16:11
8/08:42  |08:03 |07:02 | 06:48 | 05:43 | 05:03  |05:10  |05:55 |06:48 | 07:41 | 07:39 | 08:29
| 16:29 | 17:24 | 18:18 |20:15 | 21:09  |21:53 | 21:56 | 21:13  [20:04 | 18:51 | 16:45 | 16:11
9/08:41  |08:01 | 07:00 17:53(2) | 06:45 | 05:41 | 05:02 | 05:11  |05:57 | 06:50 | 07:43 | 07:41 | 08:31
| 16:30 | 17:26 | 18:20 1 17:54(2)|20:17 | 21:11 | 21:54 | 21:56 | 21:11 [ 20:01 | 18:49 | 16:43 | 16:11
10| 08:41 | 07:59 | 06:57 17:52(2) | 06:43 | 05:39 | 05:02 | 05:12  |05:58 | 06:52 | 07:45 | 07:43 | 08:32
|16:31 | 17:28 | 18:22 3 17:55(2)[20:19 | 21:12  |21:55 | 21:55 [ 21:09 | 19:59 | 18:46 | 16:42 | 16:10
11]08:40 | 07:57 | 06:55 17:52(2) | 06:41 | 05:37 | 05:01  |05:13 | 06:00 | 06:54 | 07:46 | 07:45 | 08:33
|16:33 | 17:30 | 18:24 6 17:58(2)|20:20  |21:14  |21:55 | 21:54 | 21:07 | 19:556 | 18:44 | 16:40 | 16:10
12108:39 | 07:55 | 06:53 17:53(2) | 06:38 | 05:35 | 05:01  |05:15 | 06:02 | 06:55 | 07:48 | 07:47 | 08:34
| 16:35 | 17:32 | 18:26 6 17:59(2)|20:22  |21:16  |21:56  |21:53 | 21:05 | 19:54 | 18:42 | 16:38 | 16:10
13]08:39 | 07:53 | 06:50 17:55(2) | 06:36 | 05:34 | 05:01  |05:16 | 06:03 | 06:57 | 07:50 | 07:48 | 08:35
| 16:36 | 17:34 | 18:28 4 17:59(2) | 20:24 | 21:17  |21:57 | 21:52 | 21:03 | 19:51 | 18:39 |16:37 | 16:10
14 08:38 | 07:51 | 06:48 | 06:33 | 05:32 | 05:00 |05:17  |06:05 |06:59 | 07:52 | 07:50 | 08:36
| 16:38 | 17:36 | 18:29 |20:26 | 21:19  |21:57 | 21:51 | 21:01  [19:49 | 18:37 | 16:35 | 16:10
15]08:37 | 07:49 | 06:46 |06:31 | 05:30 | 05:00 |05:18 | 06:07 |07:01  |07:54 | 07:52 | 08:37
| 16:39 | 17:38 | 18:31 |20:28 | 21:21  |21:58 | 21:50 | 20:58 [ 19:47 | 18:35 | 16:3¢ | 16:10
16| 08:36 | 07:47 | 06:43 | 06:29 | 05:29 | 05:00 |05:19 | 06:09 |07:02 | 07:56 | 07:54 | 08:38
| 16:41 | 17:40 | 18:33 20:29 | 21:22 |21:59 | 21:49 [ 20:556 | 19:44 | 18:32 |16:32 | 16:10
17108:35 | 07:45 | 06:41 | 06:27 | 05:27 | 05:00 |05:221  |06:10  |07:04 | 07:57 | 07:56 | 08:39
| 16:43 | 17:42 | 18:35 20:31 | 21:224  |21:59 | 21:48 | 20:54 [ 19:42 | 18:30 |16:31 | 16:10
1808:34 | 07:43 | 06:38 | 06:25 | 05:26 | 05:00 |05:22  |06:12  |07:06 | 07:59 | 07:58 | 08:39
| 16:44 | 17:44 | 18:37 |20:33 | 21:226  |22:00 |21:47  |20:52  [19:39 | 18:28 | 16:29 | 16:10
19]08:33 | 07:40 | 06:36 | 06:22 | 05:24 | 05:00 |05:23  |06:14  |07:08 | 08:01 | 07:59 | 08:40
| 16:46 | 17:46 | 18:39 |20:35 | 21:227  |22:00  |21:45  |20:50  |19:37 | 18:26 | 16:28 | 16:11
20|08:32 | 07:38 | 06:33 | 06:20 | 05:23 | 05:00 |05:225 | 06:16  |07:09 | 08:03 | 08:01 | 08:41
| 16:48 | 17:48 | 18:40 20:37 | 21:29  [22:00 | 21:44 | 20:48  [19:34 | 18:23 | 16:26 | 16:11
21/08:31 | 07:36 | 06:31 | 06:18 | 05:21  |05:00 |05:226 | 06:17  |07:11 | 08:05 | 08:03 | 08:41
| 16:50 | 17:50 | 18:42 20:39 [ 21:30  [22:00 |21:43  [20:46  [19:32 | 18:21 | 16:25 | 16:11
22|08:29 | 07:3¢ | 06:29 | 06:16 | 05:20 | 05:00 |05:228  |06:19  |07:13 | 08:07 | 08:05 | 08:42
| 16:51 | 17:51 | 18:44 |20:40 | 21:32  |22:01  |21:41  |20:43  [19:30 | 18:19 | 16:24 | 16:12
23/08:28 | 07:32 | 06:26 | 06:13 | 05:18 | 05:00 |05:29  |06:21  |07:14 | 08:09 | 08:07 | 08:42
| 16:53 | 17:53 | 18:46 |20:42 | 21:33  |22:01  |21:40 | 20:41  |19:227 | 18:17 |16:23 | 16:12
24|08:27 | 07:30 | 06:24 |06:11 | 05:17  |05:01  |05:31  |06:22  |07:16 | 08:10 | 08:08 | 08:43
| 16:55 | 17:55 | 18:48 | 20:44 | 21:35  |22:01  |21:39  [20:39  [19:25 | 18:15 |16:22 | 16:13
25|08:25 | 07:27 | 06:21 | 06:09 | 05:16  |05:01  |05:32 |06:24 |07:18 | 07:12 | 08:10 | 08:43
| 16:57 | 17:57 | 18:50 | 20:46 | 21:36  [22:01  |21:37  [20:37  [19:22 | 17:13 | 16:20 | 16:14
26|08:24 | 07:25 | 06:19 | 06:07 | 05:14  |05:01  |05:34  |06:26 |07:20 | 07:14 | 08:12 | 08:44
| 16:59 | 17:59 | 18:51 | 20:48 | 21:38  [22:01  |21:36  |20:34  [19:220 | 17:10 | 16:19 | 16:14
27108:23 | 07:23 | 06:17 | 06:05 | 05:13 | 05:02  |05:35 |06:28 |07:21 | 07:16 | 08:13 | 08:44
| 17:01 | 18:01 | 18:53 |20:49 | 21:39  [22:01  |21:3¢  [20:32  [19:17 | 17:08 | 16:18 | 16:15
2808:21 | 07:21 | 06:14 | 06:03  |05:12  |05:02  |05:37 |06:29 |07:23 | 07:18 | 08:15 | 08:44
| 17:03 | 18:03 | 18:55 |20:51 | 21:40  [22:01  |21:32 [20:30 |19:15 | 17:06 | 16:17 | 16:16
2908:20 | | 07:12 | 06:00 | 05:11  |05:03  |05:38  |06:31  |07:25 | 07:20 | 08:16 | 08:44
| 17:05 | | 19:57 |20:53 | 21:42  |22:01  |21:31  [20:27  [19:12 | 17:04 | 16:17 | 16:17
30 |08:18 | | 07:09 | 05:58 | 05:10 | 05:04  |05:40  |06:33 |07:27 | 07:22 | 08:18 | 08:44
| 17:06 | | 19:59 |20:55 | 21:43 [22:00 |21:29  [20:225  [19:10 | 17:02 | 16:16 | 16:18
31/08:16 | | 07:07 | | 05:09 | |05:42 | 06:35 | | 07:24 | | 08:44
| 17:08 | | 20:00 | | 21:44 | |21:27 |20:223 | | 17:00 | | 16:19
Sonnenscheinstunden | 252 | 274 | 367 | 419 | 492 | 507 | 510 | 458 | 382 | 329 | 261 | 236

astr.max.mdgl.Beschattung | | | 20 | | | | | | | 19 | |
Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergegeben (Sommerzeit wie Bezugsjahr):
Tag im Monat Sonnenaufgang  (SS:MM) Zeitpunkt (SS:MM) Schattenanfang (WEA mit erstem Schatten)

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

Grabstederfeld

SHADOW - Kalender

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

Die Sonne scheint taglich von Sonnenauf- bis -untergang

Lizenzierter Anwender:

Ingenieurbiiro PLANkon

Blumenstrasse 26

DE-26121 Oldenburg

044139034 -0

Roman Wagner vom Berg / mail@plankon.de

Berechnet:

04.06.2024 16:44/3.6.377

Schattenrezeptor: AC - Whs. Weg von der Schule 3, Bockhorn

Die Rotorfldche steht immer senkrecht zur Sonneneinfallsrichtung

Die Windenergieanlage/n ist/sind immer in Betrieb
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|20:18 | 19:05 | 16:56 | 16:14
| 06:40 | 07:32 | 07:29 | 08:22
|20:16 | 19:03 | 16:54 | 16:14
|06:42 | 07:3 | 07:31 | 08:24
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| 20:04 | 18:51 | 16:45 | 16:11
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|07:11 | 08:05 | 08:03 | 08:41
19:32  |18:21  |16:225 | 16:11
|07:13 | 08:07 | 08:05 | 08:42
[19:30 | 18:19 | 16:24 | 16:12
| 07:144 | 08:09 | 08:06 | 08:42
119:27  |18:17 | 16:23 | 16:12
|07:16 | 08:10 | 08:08 | 08:43
|19:25 | 18:15  |16:22 | 16:13
|07:18 | 07:12 | 08:10 | 08:43
119:22  |17:13  [16:21 | 16:14
|07:20 | 07:14 | 08:12 | 08:44
119:20  |17:10 | 16:20 | 16:14
|07:21 | 07:16 | 08:13 | 08:44
|19:17 | 17:08 | 16:18 | 16:15
|07:23 | 07:18 | 08:15 | 08:44
|19:15 | 17:06 | 16:18 | 16:16
|07:25 | 07:20 | 08:16 | 08:44
19:12 | 17:04 | 16:17 | 16:17
|07:27 | 07:22 | 08:18 | 08:44
19:10  [17:02 | 16:16 | 16:18
| |07:24 | | 08:44
| 17:00 | | 16:19
| 382 | 329 | 261 | 236
| | | |

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

Tag im Monat Sonnenaufgang
Sonnenuntergang (SS:MM)

windPRO 3.6.377 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk

(SS:MM)

Minuten mit Schatten

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

(WEA mit erstem Schatten)
(WEA mit letztem Schatten)
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Projekt: Lizenzierter Anwender:
Grabstederfeld Ingenieurbiiro PLANkon
Blumenstrasse 26
DE-26121 Oldenburg
044139034-0
Roman Wagner vom Berg / mail@plankon.de

Berechnet:

04.06.2024 16:44/3.6.377

SHADOW - Kalender

Berechnung: Vorbelastung Schattenrezeptor: AE - Betriebsgebdaude Westersteder Str. 9, Bockhorn
Annahmen fiir Schattenwurfberechnung
Die dargestellten Zeiten sind die astronomisch maximal mdgliche Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint taglich von Sonnenauf- bis -untergang
Die Rotorfldche steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb

|Januar |Februar |Marz | April | Mai | Juni | Juli | August | Sep bejOktob IN bei D k
1]08:44 | 0815 |07:18  |07:04 | 05:56 | 05:08 | 05:04 | 05:43 | 06:36 | 07:29 | 07:26 | 08:20
| 16:20 | 17:10 | 18:05  |20:02 | 20:56 | 21:45 | 22:00 | 21:26 |20:20 | 19:08 | 16:58 | 16:15
20844  |08:13  |07:16 | 07:02 | 05:54 | 05:07 | 05:05 | 05:45 | 06:38  |07:30 | 07:28 | 08:21
|16:21  |17:12 | 18:07  |20:04 | 20:58 | 21:47 | 22:00 | 21:24 |20:18  |19:05 | 16:56 | 16:14
3/08:44  |08:11  |07:14  [07:00 | 05:52 | 05:06 | 05:06 | 05:47 | 06:40  |07:32 | 07:29 | 08:23
|16:22 | 17:14 | 18:09  [20:06 | 21:00 | 21:48 | 21:59 | 21:22 |20:16 | 19:03 | 16:54 | 16:14
4|08:44  |08:10 |07:12  |06:57 | 05:50 | 05:06 | 05:07 | 05:48 20:44 (2) | 06:42 | 07:34 | 07:31 | 08:24
|16:23 | 17:16 | 18:11  [20:08 | 21:02 | 21:49 | 21:59 | 21:20 5 20:49 (2) |20:13 | 19:00 | 16:52 | 16:13
50843  |08:08 |07:09 |06:55 | 05:48 20:32(2) | 05:05 | 05:07 | 05:50 20:43(2) | 06:43 | 07:36 | 07:33 | 08:25
| 16:25 | 17:18 | 18:113  |20:10 | 21:04 1 20:33(2)|21:50 | 21:58 | 21:18 5 20:48(2)|20:11  |18:58  |16:551 | 16:12
6/08:43 | 08:06 |07:07 |06:53 | 05:47 20:33(2) | 05:04 | 05:08 | 05:52 20:42 (2) | 06:45 | 07:37 | 07:35 | 08:27
|16:26 | 17:20 | 18:14  |20:11 | 21:05 3 20:36(2) | 21:51 | 21:58 | 21:17 4 20:46 (2)]20:08 | 18:56 | 16:49 | 16:12
7108142 | 08:04 |07:05 |06:50 | 05:45 20:33(2) | 05:03 | 05:09 | 05:53 20:42 (2) | 06:47 | 07:39 | 07:37 | 08:28
|16:27  |17:22 | 18:16  [20:13 | 21:07 4 20:37(2) | 21:52 | 21:57 | 21:15 3 20:45(2) | 20:06 | 18:53  |16:47 | 16:11
8/08:42  |08:02 |07:02 |06:48 | 05:43 20:33(2) | 05:03 | 05:10 | 05:55 20:41(2) | 06:49 | 07:41 | 07:39 | 08:29
| 16:29 | 17:24 | 18:18  [20:15 | 21:09 5 20:38(2) |21:53 | 21:56 | 21:13 1 20:42(2)]20:04 |1851  |16:45 | 16:11
9/08:41  |08:01  |07:00 |06:45 | 05:41 20:35(2) | 05:02 | 05:11 | 05:57 | 06:50 | 07:43 | 07:41 | 08:31
|16:30 | 17:26 | 18:20  [20:17 | 21:11 4 20:39(2) | 21:54 | 21:56 | 21:11 |20:01 | 1849 | 16143 | 16:11
10| 08:41 | 07:59 | 06:57 | 06:43 | 05:39 | 05:02 | 05:12 | 05:58 | 06:52 | 07:45 | 07:43 | 08:32
|16:32 | 17:28 1822  [20:19 | 21:12 | 21:55 | 21:55 | 21:09 |19:59 | 18:46 | 16:42 | 16:10
110840 | 07:57 | 06:55 | 06:41 | 05:37 | 05:01 | 05:14 | 06:00 | 06:54 | 07:46 | 07:45 | 08:33
|16:33  |17:30 | 18:24  |20:20 | 21:14 | 21:55 | 21:54 | 21:07 |19:56 | 18:44 | 16:40 | 16:10
12108:39 | 07:55 | 06:53 | 06:38 | 05:36 | 05:01 | 05:15 | 06:02 | 06:55 | 07:48 | 07:46 | 08:34
|16:35  |17:32 | 18:26  [20:22 | 21:16 | 21:56 | 21:53 | 21:05 |19:54 | 1842 | 16:38 | 16:10
13]08:39 | 07:53 | 06:50 | 06:36 | 05:34 | 05:01 | 05:16 | 06:03 | 06:57 | 07:50 | 07:48 | 08:35
|16:36 | 17:34 | 18:28  [20:24 | 21:17 | 21:57 | 21:52 | 21:03 |19:51 | 1839 | 16:37 | 16:10
1408:38 | 07:51 | 06:48 | 06:34 | 05:32 | 05:00 | 05:17 | 06:05 | 06:59  |07:52 | 07:50 | 08:36
|16:38 | 17:36 | 18:29  [20:26 | 21:19 | 21:57 | 21:51 | 21:01 |19:49 | 1837 | 16:35 | 16:10
15|08:37 | 07:49 | 06:46 | 06:31 | 05:30 | 05:00 | 05:18 | 06:07 | 07:001 | 07:54 | 07:52 | 08:37
|16:39 | 17:38 | 1831  |20:28  |21:21 | 21:58 | 21:50 | 20:58 |19:47 | 1835 | 16:34 | 16:10
16| 08:36 | 07:47 | 06:43 | 06:29 | 05:29 | 05:00 | 05:20 | 06:09 | 07:02 | 07:56 | 07:54 | 08:38
| 16:41 | 17:40 | 18:33  [20:29 | 21:22 |21:59 | 21:49 | 20:56 | 19:44 | 18:32 | 16:32 | 16:10
17108:35 | 07:45 | 06:41 | 06:27 | 05:27 | 05:00 | 05:221 | 06:10 | 07:04 | 07:57 | 07:56 | 08:39
|16:43  |17:42 | 18:35  [20:31 | 21:24 | 21:59 | 21:48 | 20:54 |19:42 | 1830 | 16:31 | 16:10
1808:34 | 07:43 | 06:38 | 06:25 | 05:26 | 05:00 | 05:22 | 06:12 | 07:06  |07:59 | 07:58 | 08:39
| 16:44 | 17:44 | 18:37  [20:33 | 21:26 | 21:59 | 21:47 | 20:52 |19:39 | 18:28 | 16:29 | 16:10
1908:33  [07:40 | 06:36 | 06:22 | 05:24 | 05:00 | 05:24 | 06:14 | 07:08 | 08:01  |07:59 | 08:40
| 16:46 | 17:46 | 18:39  [20:35 | 21:27 | 22:00 | 21:45 | 20:50 |19:37 | 18:26 | 16:28 | 16:11
20/08:32 | 07:38 | 06:33 | 06:20 | 05:23 | 05:00 | 05:25 | 06:16 | 07:09 | 08:03  |08:01 |08:41
| 16:48 | 17:48 | 18:40  |20:37 | 21:29 |22:00 | 21:44 | 20:48 |19:3¢ | 18:223 | 16:27 | 16:11
21/08:31  |07:36 | 06:31 | 06:18 | 05:21 | 05:00 | 05:26 | 06:17 | 07:11 | 08:05 |08:03  |08:41
| 16:50 | 17:50 | 18:42  [20:39 | 21:30 |22:00 | 21:43 | 20:45 |19:32 [ 1821  |16:25 | 16:11
22|08:29 | 07:34 | 06:29 | 06:16 | 05:20 | 05:00 | 05:28 | 06:19 | 07:13 | 08:07 | 08:05 | 08:42
|16:51 | 17:52 | 18:44  |20:40 | 21:32 |22:01  |21:41 | 20:43 |19:30 | 18:19 | 16:24 | 16:12
23/08:28 | 07:32 | 06:26  |06:13 | 05:18 | 05:01  |05:29 | 06:21 | 07:144 | 08:09 | 08:06 | 08:42
| 16:53 | 17:53 | 18:46  |20:42 | 21:33 |22:01 | 21:40 | 20:41 |19:27 | 1817 | 16223 | 16:12
24|08:27  |07:30 | 06:24  |06:11 | 05:17 | 05:01 | 05:31 | 06:23 | 07:16 | 08:10 | 08:08 | 08:43
| 16:55 | 17:55 | 18:48  |20:44 | 21:35 |22:00 | 21:39 | 20:39 |19:25 | 1815 | 16:22 | 16:13
25|08:25 | 07:27 | 06:21 | 06:09 | 05:16 | 05:01 | 05:32 | 06:24 | 07:18 | 07:12 | 08:10 | 08:43
| 16:57 | 17:57 | 18:50  |20:46 | 21:36 |22:01  |21:37 | 20:36 |19:22  [17:13 | 16:21 | 16:14
26|08:24 | 07:25 | 06:19 | 06:07 | 05:15 | 05:02 | 05:34 | 06:26 |07:20 | 07:14 | 08:12 | 08:44
| 16:59 | 17:59 | 18:51  |20:48 | 21:38 |22:01  |21:36 | 20:34 19:20  [17:10 | 16:19 | 16:14
27108:23 | 07:23 | 06:17 | 06:05 | 05:13 | 05:02 | 05:35 | 06:28 |07:21 | 07:16 | 08:13 | 08:44
| 17:01 | 18:01  |18:53  [20:49 | 21:39 |22:01 | 21:34 | 20:32 |19:17 | 17:08 | 16:18 | 16:15
28|08:21 | 07:21 | 06:14  |06:03 | 05:12 | 05:03 | 05:37 | 06:29 |07:23 | 07:18 | 08:15 | 08:44
| 17:03 | 18:03  |18:55  [20:51 | 21:40 |22:01  |21:32 | 20:30 |19:15 | 17:06 | 16:18 | 16:16
2908:20 | |07:12 ] 06:01 | 05:11 | 05:03 | 05:38 | 06:31 |07:25  |07:20 | 08:16 | 08:44
| 17:05 | |19:57 | 20:53 | 21:42 |22:00 | 21:31 | 20:27 |19:12 | 17:04 | 16:17 | 16:17
30 |08:18 | | 07:09 | 05:58 | 05:10 | 05:04 | 05:40 | 06:33 |07:27 | 07:22 | 08:18 | 08:44
| 17:06 | | 19:59 ] 20:55 | 21:43 |22:00  |21:229 | 20:25 |19:10  [17:02 | 16:16 | 16:18
31/08:16 | | 07:07 | | 05:09 | | 05:42 | 06:35 | |07:24 | | 08:44
| 17:08 | |20:00 | | 21:44 | |21:27 | 20:23 | | 17:00 | | 16:19
Sonnenscheinstunden | 252 | 274 | 367 | 419 | 492 | 507 | 510 | 458 | 382 | 329 | 261 | 236

astr.max.mdgl.Beschattung | | | | | 17 | | | 18 | | | |
Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergegeben (Sommerzeit wie Bezugsjahr):
Tag im Monat Sonnenaufgang  (SS:MM) Zeitpunkt (SS:MM) Schattenanfang (WEA mit erstem Schatten)

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

Grabstederfeld

SHADOW - Kalender

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

Die Sonne scheint taglich von Sonnenauf- bis -untergang

Lizenzierter Anwender:

Ingenieurbiiro PLANkon

Blumenstrasse 26

DE-26121 Oldenburg

044139034 -0

Roman Wagner vom Berg / mail@plankon.de

Berechnet:

04.06.2024 16:44/3.6.377

Schattenrezeptor: AF - Whs. Weg von der Schule 1, Bockhorn

Die Rotorfldche steht immer senkrecht zur Sonneneinfallsrichtung

Die Windenergieanlage/n ist/sind immer in Betrieb
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|06:36 | 07:29 | 07:26 | 08:20
[20:20  |19:08 | 16:58 | 16:15
| 06:38 | 07:30 | 07:28 | 08:21
|20:18 | 19:05 | 16:56 | 16:14
| 06:40 | 07:32 | 07:29 | 08:22
|20:16 | 19:03 | 16:54 | 16:14
|06:42 | 07:3 | 07:31 | 08:24
|20:13  [19:00 | 16:52 | 16:13
|06:43 | 07:36 | 07:33 | 08:25
|20:11  |18:58  [16:51 | 16:12
| 06:45 | 07:37 | 07:35 | 08:27
|20:08  |18:56 | 16:49 | 16:12
|06:47 | 07:39 | 07:37 | 08:28
|20:06 | 18:53 | 16:47 | 16:11
|06:49 | 07:41 | 07:39 | 08:29
| 20:04 | 18:51 | 16:45 | 16:11
| 06:50 | 07:43 | 07:41 | 08:30
|20:01  |18:49 | 16:43 | 16:11
| 06:52 | 07:45 | 07:43 | 08:32
[19:59  |18:46 | 16:42 | 16:10
| 06:54 | 07:46 | 07:45 | 08:33
|19:56 | 18:44 | 16:40 | 16:10
| 06:55 | 07:48 | 07:46 | 08:34
|19:54 | 18:42 | 16:38 | 16:10
| 06:57 | 07:50 | 07:48 | 08:35
|19:51  |18:39 | 16:37 | 16:10
]06:59 | 07:52 | 07:50 | 08:36
|19:49  |18:37 | 16:35 | 16:10
|07:00 | 07:54 | 07:52 | 08:37
[19:47  |18:35  |16:34 | 16:10
20:22(3) | 07:02 | 07:56 | 07:54 | 08:38
20:25(3) | 19:44 [ 18:32  [16:32 | 16:10
20:20 (3) | 07:04 | 07:57 | 07:56 | 08:39
20:25(3) | 19:42  [18:30  [16:31 | 16:10
20:18 (3) | 07:06 | 07:59 | 07:58 | 08:39
20:23(3) | 19:39 [ 18:28 [ 16:29 | 16:10
20:18 (3) | 07:08 [ 08:01  |07:59 | 08:40
20:21(3) | 19:37 [ 18:26  [16:28 | 16:11
20:18 (3) [ 07:09 | 08:03  |08:01 | 08:41
20:19(3) | 19:3¢ [ 18:223  [16:27 | 16:11
|07:11 | 08:05 | 08:03 | 08:41
19:32  |18:21  |16:225 | 16:11
|07:13 | 08:07 | 08:05 | 08:42
[19:30 | 18:19 | 16:24 | 16:12
| 07:144 | 08:09 | 08:06 | 08:42
119:27 | 18:17 | 16:23 | 16:12
|07:16 | 08:10 | 08:08 | 08:43
]19:25 | 18:15 | 16:22 | 16:13
|07:18 | 07:12 | 08:10 | 08:43
119:22  |17:13  |[16:21 | 16:14
|07:20 | 07:14 | 08:12 | 08:44
119:20  |17:10 | 16:19 | 16:14
|07:21 | 07:16 | 08:13 | 08:44
|19:17  |17:08 | 16:18 | 16:15
|07:23 | 07:18 | 08:15 | 08:44
|19:15 | 17:06 | 16:18 | 16:16
|07:25 | 07:20 | 08:16 | 08:44
[19:12 | 17:04 | 16:17 | 16:17
|07:27 | 07:22 | 08:18 | 08:44
[19:10  |17:02 | 16:16 | 16:18
| |07:24 | | 08:44
| 17:00 | | 16:19
| 382 | 329 | 261 | 236
| | | |

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

Tag im Monat Sonnenaufgang
Sonnenuntergang (SS:MM)

windPRO 3.6.377 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk

(SS:MM)

Minuten mit Schatten

Zeitpunkt (SS:MM) Schattenanfang

Zeitpunkt (SS:MM) Schattenende

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

Grabstederfeld

SHADOW - Grafischer Kalender
Berechnung: Vorbelastung

F: Whs. Kreisstr. 6, Bockhorn
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AE: Betriebsgebdude Westersteder Str. 9, Bockhorn
22:00

Jan

20:00

ol ™
=

18:00

16:00

14:00

Zeit

12:00

10:00

08:00

/ Y

]

06:00

Jan Feb Mrz

Apr

Mai  Jun

Aug Sep Okt

Jul
Monat

Nov Dez

WEA

2: vorh. E-101_3_Herrenmoor

Jan
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Lizenzierter Anwender:

Ingenieurbiiro PLANkon

Blumenstrasse 26

DE-26121 Oldenburg

044139034 -0

Roman Wagner vom Berg / mail@plankon.de

Berechnet:

04.06.2024 16:44/3.6.377

I: Whs. Westersteder Str. 1, Grabstederfeld
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AC: Whs. Weg von der Schule 3, Bockhorn
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Projekt: Lizenzierter Anwender:
Grabstederfeld Ingenieurbiiro PLANkon
Blumenstrasse 26
DE-26121 Oldenburg
044139034 -0
Roman Wagner vom Berg / mail@plankon.de

Berechnet:

04.06.2024 16:52/3.6.377

SHADOW - Karte
Berechnung: Vorbelastung

. .| Stunden/Jahr,
| 53 Astron.max.mag|.

? 0
g W — 10
e 30
100
200
300

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

30,0 - <=414,0

s ; - GE 5.5-158_2_GE 3.8-130_3_Bullenmeersbike

GE 5.5-158_1_Bullenmeersbake:

wvorh. AN 2,3/93 VS_Neuenburger Moor

(© :Opé'nStreetMap contri‘butors, Data OpenStreetMap and contributors, ODbL

o b AR

-
g O
- vorh. E-101_3_Herrenmoor Fi
-
- - 1
H vorh. E-126 EP4_1_Herrenmoor c
A '“
vorh. E-101_2_Herrenmoor
>
__ _ : e,
= 3 e
.\_
" o
P AF
- AC

L I e
0 250 500 750 1000m
Karte: EMD OpenStreetMap , MaB3stab 1:25.000, Mitte: UTM (north)-WGS84 Zone: 32 Ost: 427.794 Nord: 5.913.200
¥ Existierende WEA (3 Schattenrezeptor
Hbéhe der Schattenkarte: Hohenlinien: CONTOURLINE_Bockhorn Jiihrdenerfeld_SLG STG.wpo (8)
Zeitschritt: 3 Minuten, Schrittweite: 7 Tag(e), Kartenauflésung: 20 m, Sichtbarkeit Auflésung: 10 m, Augenhdhe: 1,5 m
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Projekt:

Grabstederfeld

SHADOW - Hauptergebnis

Berechnung: Zusatzbelastung
Annahmen fiir Schattenwurfberechnung

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

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

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

Sichtbarkeitsberechnung wurde deaktiviert, d.h. potenzielle Verdeckung
der WEA durch Hindernisse oder Hiigel wird nicht beriicksichtigt.

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

Lizenzierter Anwender:

Ingenieurbiiro PLANkon

Blumenstrasse 26
DE-26121 Oldenburg
044139034 -0

Roman Wagner vom Berg / mail@plankon.de

Berechnet:

04.06.2024 16:38/3.6.377

5>
7 1eljie
Bgcihari

//

MaBstab 1:50.000

A Neue WEA s Schattenrezeptor
WEA
WEA-Typ Schattendaten
Ost Nord Z Beschreibung Aktuell Hersteller Typ Nenn-  Rotordurch- Nabenhohe Beschatt.- U/min
leistung messer Bereich
[m] (kw] ~ [m] [m] [m] [U/min]
1 432.234 5.911.202 12,5 gepl. WEA1 Ja NORDEX N133/4800-4.800 4.800 133,2 125,4 1.726 12,2
2 432.476 5.910.863 13,5gepl. WEA2 Ja NORDEX N133/4800-4.800 4.800 133,2 125,4 1.726 12,2
3 431.893 5.910.499 12,8 gepl. WEA3 Ja NORDEX N133/4800-4.800 4.800 133,2 125,4 1.726 12,2
4 432.326 5.910.574 13,6 gepl. WEA 4 Ja NORDEX N133/4800-4.800 4.800 133,2 125,4 1.726 12,2
5 432.188 5.910.289 13,4 gepl. WEA5 Ja NORDEX N133/4800-4.800 4.800 133,2 125,4 1.726 12,2
6 431.722 5.910.212 13,3 gepl. WEA6 Ja NORDEX N133/4800-4.800 4.800 133,2 125,4 1.726 12,2
Schattenrezeptor-Eingabe
Nr. Name Ost Nord Z Breite Hohe Hohe Neigung  Ausrichtungsmodus Augenhdhe
0.Gr.  des (2vI)
Fensters 0.Gr.
[m] [m] [m] [m] [°] [m]
A Whs. Akazienweg 2, Grabstederfeld 431.599 5911.243 125 0,1 0,1 2,0 90,0 "Gewachshaus-Modus" 2,1
B Whs. Westersteder Str. 20, Grabstederfeld 431.196 5.911.208 13,3 0,1 0,1 20 90,0 "Gewachshaus-Modus" 2,1
C Whs. Westersteder Str. 20 A, Grabstederfeld 431.196 5.911.161 13,2 0,1 0,1 2,0 90,0 "Gewachshaus-Modus" 2,1
D Whs. Zum Moordamm 9, Grabstederfeld 431.370 5.911.377 13,3 0,1 0,1 20 90,0 "Gewachshaus-Modus" 2,1
E Whs. Westersteder Str. 3, Grabstederfeld 431.158 5.911.412 13,8 0,1 0,1 2,0 90,0 "Gewachshaus-Modus" 2,1
F Whs. Kreisstr. 6, Bockhorn 430.766 5.911.442 13,8 0,1 0,1 2,0 90,0 "Gewachshaus-Modus" 2,1
G Whs. Zum Moordamm 1, Grabstederfeld 431.336 5.911.522 13,7 0,1 0,1 20 90,0 "Gewachshaus-Modus" 2,1
H (berbaubare Grundstticksflache Hauptstr., B-17-WE-Gebiet, Grabstederfeld 431.289 5.911.651 13,8 0,1 0,1 2,0 90,0 "Gewachshaus-Modus" 2,1
I Whs. Westersteder Str. 1, Grabstederfeld 431.118 5.911.613 13,8 0,1 0,1 20 90,0 "Gewachshaus-Modus" 2,1
J Whs. Akazienweg 1, Grabstederfeld 431.442 5911.572 134 0,1 0,1 2,0 90,0 "Gewachshaus-Modus" 2,1
K Whs. Rebhuhnweg 4, Grabstederfeld 431.627 5.911.635128 0,1 0,1 20 90,0 "Gewachshaus-Modus" 2,1
L Whs. Rebhuhnweg 1, Grabstederfeld 431.511 5.911.646 13,2 0,1 0,1 20 90,0 "Gewachshaus-Modus" 2,1
M (berbaubare Grundstticksflache Hauptstr., B17-WE-Gebiet, Grabstederfeld 431.435 5.911.818 13,3 0,1 0,1 2,0 90,0 "Gewachshaus-Modus" 2,1
N Whs. Kreisstr. 2, Grabstederfeld 430.935 5.911.832 13,8 0,1 0,1 20 90,0 "Gewachshaus-Modus" 2,1
O Whs. Birkhuhnweg 2, Grabstederfeld 431.889 5.911.713 122 0,1 0,1 20 90,0 "Gewachshaus-Modus" 2,1
P Whs. Birkhuhnweg 1, Grabstederfeld 431.734 5911.894 125 0,1 0,1 2,0 90,0 "Gewachshaus-Modus" 2,1
Q SO-WE-Hausgebiet Hauptstr., B-23, Grabstederfeld 431.524 5.911.912 13,0 0,1 0,1 20 90,0 "Gewachshaus-Modus" 2,1
R Whs. Hauptstr. 93, Grabstederfeld 431.642 5.912.080 126 0,1 0,1 2,0 90,0 "Gewachshaus-Modus" 2,1
S Whs. Neuer Weg 8, Grabstederfeld 432.298 5.911.906 11,3 0,1 0,1 20 90,0 "Gewachshaus-Modus" 2,1
T Whs. Melkstraat 6, Bockhorn 432.649 5911937119 0,1 0,1 20 90,0 "Gewachshaus-Modus" 2,1
U Whs. Sandkrugsweg 31, Bockhorn 433.171 5912.019 13,1 0,1 0,1 2,0 90,0 "Gewachshaus-Modus" 2,1
V Whs. Sandkrugsweg 37, Bockhorn 433.059 5.911.786 134 0,1 0,1 20 90,0 "Gewachshaus-Modus" 2,1
W Whs. Sandkrugsweg 41, Bockhorn 432.947 5.911.590 134 0,1 0,1 2,0 90,0 "Gewachshaus-Modus" 2,1
X Whs. Sandkrugsweg 38, Bockhorn 432.849 5.911.349 125 0,1 0,1 20 90,0 "Gewachshaus-Modus" 2,1
Y Whs. Reindersdamm 29, Bockhornerfeld 434.308 5.910.292 13,8 0,1 0,1 2,0 90,0 "Gewachshaus-Modus" 2,1
Z Whs. GroBer Querdamm 4, Bockhorn 432.615 5.909.616 12,5 0,1 0,1 2,0 90,0 "Gewachshaus-Modus" 2,1
AA Whs. GroBer Querdamm 11, Bockhorn 430.968 5.909.407 11,7 0,1 0,1 20 90,0 "Gewachshaus-Modus" 2,1
AB Whs. Westersteder Str. 30, Bockhorn 430.975 5.909.690 11,3 0,1 0,1 2,0 90,0 "Gewachshaus-Modus" 2,1
AC Whs. Weg von der Schule 3, Bockhorn 430.770 5.910.100 12,5 0,1 0,1 20 90,0 "Gewachshaus-Modus" 2,1
AD Whs. Westersteder Str. 28, Bockhorn 431.068 5.910.144 125 0,1 0,1 2,0 90,0 "Gewachshaus-Modus" 2,1
AE Betriebsgebdude Westersteder Str. 9, Bockhorn 430.936 5.910.548 12,7 0,1 0,1 2,0 90,0 "Gewachshaus-Modus" 2,1
AF Whs. Weg von der Schule 1, Bockhorn 430.798 5.910.164 126 0,1 0,1 2,0 90,0 "Gewachshaus-Modus" 2,1
AG Whs. Westersteder Str. 7, Bockhorn 431.114 5.911.065 13,2 0,1 0,1 2,0 90,0 "Gewachshaus-Modus" 2,1
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Projekt:

Grabstederfeld

SHADOW - Hauptergebnis
Berechnung: Zusatzbelastung

Berechnungsergebnisse
Schattenrezeptor

Nr. Name

A Whs.
B Whs.
C Whs.
D Whs.
E Whs.
F Whs.
G Whs.

Akazienweg 2, Grabstederfeld
Westersteder Str. 20, Grabstederfeld
Westersteder Str. 20 A, Grabstederfeld
Zum Moordamm 9, Grabstederfeld
Westersteder Str. 3, Grabstederfeld
Kreisstr. 6, Bockhorn

Zum Moordamm 1, Grabstederfeld

H Uberbaubare Grundstiicksflache Hauptstr., B-17-WE-Gebiet, Grabstederfeld

I Whs. Westersteder Str. 1, Grabstederfeld
J Whs. Akazienweg 1, Grabstederfeld
K Whs. Rebhuhnweg 4, Grabstederfeld
L Whs. Rebhuhnweg 1, Grabstederfeld
M Uberbaubare Grundstiicksflache Hauptstr., B17-WE-Gebiet, Grabstederfeld
N Whs. Kreisstr. 2, Grabstederfeld
O Whs. Birkhuhnweg 2, Grabstederfeld
P Whs. Birkhuhnweg 1, Grabstederfeld
Q SO-WE-Hausgebiet Hauptstr., B-23, Grabstederfeld
R Whs. Hauptstr. 93, Grabstederfeld
S Whs. Neuer Weg 8, Grabstederfeld
T Whs. Melkstraat 6, Bockhorn
U Whs. Sandkrugsweg 31, Bockhorn
V Whs. Sandkrugsweg 37, Bockhorn
W Whs. Sandkrugsweg 41, Bockhorn
X Whs. Sandkrugsweg 38, Bockhorn
Y Whs. Reindersdamm 29, Bockhornerfeld
Z Whs. GroBer Querdamm 4, Bockhorn
AA Whs. GroBer Querdamm 11, Bockhorn
AB Whs. Westersteder Str. 30, Bockhorn
AC Whs. Weg von der Schule 3, Bockhorn
AD Whs. Westersteder Str. 28, Bockhorn
AE Betriebsgebdude Westersteder Str. 9, Bockhorn
AF Whs. Weg von der Schule 1, Bockhorn
AG Whs. Westersteder Str. 7, Bockhorn

Gesamtdauer Beschattung an Rezeptoren pro WEA
Nr. Name Maximal
[h/a]
446:45
244:56
256:09
186:55
142:22
168:35

1 gepl. WEA 1
2 gepl. WEA 2
3 gepl. WEA 3
4 gepl. WEA 4
5 gepl. WEA 5
6 gepl. WEA 6

Lizenzierter Anwender:

Ingenieurbiiro PLANkon

Blumenstrasse 26

DE-26121 Oldenburg

044139034 -0

Roman Wagner vom Berg / mail@plankon.de

Berechnet:

04.06.2024 16:38/3.6.377

astron. max. mégl. Beschattungsdauer

Stunden/Jahr
[h/a]
130:14
75:39
80:07
88:36
69:15
30:32
58:49
39:36
52:29
56:33
64:09
57:45
40:53
14:33
81:24
47:43
37:41

28:42
23:25
37:05
16:58
38:41
82:40
145:51
0:00
22:18
5:01
32:31
39:36
111:22
74:02
40:23
83:47

Schattentage/Jahr  Max.Schattendauer/Tag
[d/a] [h/d]
213 1:08
199 0:42
205 0:41
178 0:56
167 0:42
112 0:22
159 0:40
144 0:30
143 0:40
154 0:35
141 0:42
140 0:38
114 0:35
61 0:22
110 0:52
86 0:38
100 0:32
64 0:32
46 0:38
66 0:39
61 0:26
97 0:31
124 0:59
174 1:21
0 0:00
54 0:30
33 0:13
86 0:30
90 0:37
152 1:04
182 0:47
89 0:40
212 0:33

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

zwei oder mehr WEA beschattet werden kann.
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Projekt:

Grabstederfeld

SHADOW - Kalender

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

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

Lizenzierter Anwender:

Ingenieurbiiro PLANkon
Blumenstrasse 26
DE-26121 Oldenburg

044139034 -0
Roman Wagner vom Berg / mail@plankon.de

Berechnet:

04.06.2024 16:38/3.6.377

Schattenrezeptor: A - Whs. Akazienweg 2, Grabstederfeld

Die Windenergieanlage/n ist/sind immer in Betrieb

| Januar

1| 08:44
| 16:20
2| 08:44
| 16:21
3| 08:44
| 16:22
4 | 08:44
| 16:23
5| 08:43
| 16:25
6 | 08:43
| 16:26
7| 08:42
| 16:27
8 | 08:42
| 16:29
9 | 08:41
| 16:30
10 | 08:41
| 16:31
11 | 08:40
| 16:33
12 | 08:39
| 16:35
13 | 08:39
| 16:36
14 | 08:38
| 16:38
15 | 08:37
| 16:39
16 | 08:36
| 16:41
17 | 08:35
| 16:43
18 | 08:34
| 16:44
19 | 08:33
| 16:46
20 | 08:32
| 16:48
211 08:31
| 16:50
221 08:29
| 16:51
23| 08:28
| 16:53
24| 08:27
| 16:55
25 | 08:25
| 16:57
26 | 08:24
| 16:59
271 08:23
| 17:01
28 | 08:21
| 17:03
29 | 08:20
| 17:04
30 | 08:18
| 17:06
311 08:16
| 17:08

Sonnenscheinstunden | 252
astr.max.mogl.Beschattung |

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

Tag im Monat

Sonnenaufgang

Sonnenuntergang (SS:MM)

64

64

63

62

60

56

54

52

49

46

43

37

30

24

26

20

23

24

26

27

29

29

30

31

32

32

32

1224

| Februar

09:54 (5) | 08:15
11:11 (3) | 17:10
09:54 (5) | 08:13
11:11 (3) | 17:12
09:55 (5) | 08:11
11:12 (3) | 17:14
09:55 (5) | 08:10
11:11 (3) | 17:16
09:56 (5) | 08:08
11:12 (3) | 17:18
09:56 (5) | 08:06
11:11 (3) | 17:20
09:58 (5) | 08:04
11:12 (3) | 17:22
09:58 (5) | 08:02
11:12 (3) | 17:24
09:59 (5) | 08:01
11:11 (3) | 17:26
10:00 (5) | 07:59
11:11 (3) | 17:28
10:02 (5) | 07:57
11:12 (3) | 17:30
10:03 (5) | 07:55
11:11 (3) | 17:32
10:04 (5) | 07:53
11:11 (3) | 17:34
10:06 (5) | 07:51
11:10 (3) | 17:36
10:09 (5) | 07:49
11:09 (3) | 17:38
09:11 (4) | 07:47
11:07 (3) | 17:40
09:08 (4) | 07:45
11:06 (3) | 17:42
09:07 (4) | 07:43
11:03 (3) | 17:44
09:06 (4) | 07:40
09:24 (4) | 17:46
09:05 (4) | 07:38
09:25 (4) | 17:48
09:04 (4) | 07:36
09:27 (4) | 17:50
09:04 (4) | 07:34
09:28 (4) | 17:51
09:03 (4) | 07:32
09:29 (4) | 17:53
09:03 (4) | 07:30
09:30 (4) | 17:55
09:02 (4) | 07:27
09:31 (4) | 17:57
09:02 (4) | 07:25
09:31 (4) | 17:59
09:02 (4) | 07:23
09:32 (4) | 18:01
09:02 (4) | 07:21
09:33 (4) | 18:03
09:01 (4) |
09:33 (4) |
09:02 (4) |
09:34 (4) |
09:02 (4) |
09:34 (4) |

| 274

[

(S5:MM)

32

32

32

31

30

29

28

26

24

22

18

13

16

21

23

26

28

29

31

31

533

Minuten mit Schatten

| Marz

09:02 (4) | 07:18
09:34 (4) | 18:05
09:02 (4) | 07:16
09:34 (4) | 18:07
09:03 (4) | 07:14
09:35 (4) | 18:09
09:03 (4) | 07:11
09:34 (4) | 18:11
09:04 (4) | 07:09
09:34 (4) | 18:13
09:04 (4) | 07:07
09:33 (4) | 18:14
09:05 (4) | 07:04
09:33 (4) | 18:16
09:06 (4) | 07:02
09:32 (4) | 18:18
09:07 (4) | 07:00
09:31 (4) | 18:20
09:08 (4) | 06:57
09:30 (4) | 18:22
09:10 (4) | 06:55
09:28 (4) | 18:24
09:13 (4) | 06:53
09:26 (4) | 18:26
09:18 (4) | 06:50
09:20 (4) | 18:28
| 06:48
| 18:29
| 06:45
| 18:31
| 06:43
| 18:33
| 06:41
| 18:35
| 06:38
| 18:37
| 06:36
| 18:39
08:08 (2) | 06:33
08:17 (2) | 18:40
08:04 (2) | 06:31
08:20 (2) | 18:42
08:02 (2) | 06:29
08:23 (2) | 18:44
08:01 (2) | 06:26
08:24 (2) | 18:46
07:59 (2) | 06:24
08:25 (2) | 18:48
07:58 (2) | 06:21
08:26 (2) | 18:50
07:58 (2) | 06:19
08:27 (2) | 18:51
07:56 (2) | 06:17
08:27 (2) | 18:53
07:56 (2) | 06:14
08:27 (2) | 18:55
| 07:12
| 19:57
| 07:09
| 19:59
| 07:07
| 20:00
| 367
[

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

windPRO 3.6.377 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk

32
32
32
31

31

28
26
24

20

13
21
27
31
34
37
39
41

551

| April

07:56 (2) | 07:04
08:28 (2) | 20:02
07:55 (2) | 07:02
08:27 (2) | 20:04
07:55 (2) | 07:00
08:27 (2) | 20:06
07:56 (2) | 06:57
08:27 (2) | 20:08
07:55 (2) | 06:55
08:26 (2) | 20:10
07:56 (2) | 06:52
08:25 (2) | 20:11
07:56 (2) | 06:50
08:24 (2) | 20:13
07:57 (2) | 06:48
08:23 (2) | 20:15
07:58 (2) | 06:45
08:22 (2) | 20:17
07:59 (2) | 06:43
08:19 (2) | 20:19
08:01 (2) | 06:41
08:17 (2) | 20:20
08:05 (2) | 06:38
08:12 (2) | 20:22

| 06:36

| 20:24

6:31

6:27
0:31

0:35
6:20

6:16
0:40

07:04 (1) | 06:11
07:17 (1) | 20:44
07:00 (1) | 06:09
07:21 (1) | 20:46
06:56 (1) | 06:07
07:23 (1) | 20:48
06:54 (1) | 06:05
07:25 (1) | 20:49
06:52 (1) | 06:03
07:26 (1) | 20:51
07:50 (1) | 06:01
08:27 (1) | 20:53
07:49 (1) | 05:58
08:28 (1) | 20:55
07:47 (1) |
08:28 (1) |

| 419

|

46

47

47

47

46

46

46

44

43

42

40

38

35

33

30

26

22

15

918
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| Mai

07:47 (1) | 05:56
08:29 (1) | 20:56
07:45 (1) | 05:54
08:29 (1) | 20:58
07:44 (1) | 05:52
08:30 (1) | 21:00
07:44 (1) | 05:50
08:30 (1) | 21:02
07:43 (1) | 05:48
08:29 (1) | 21:04
07:43 (1) | 05:46
08:30 (1) | 21:05
07:43 (1) | 05:45
08:30 (1) | 21:07
07:42 (1) | 05:43
08:29 (1) | 21:09
07:42 (1) | 05:41
08:29 (1) | 21:11
07:42 (1) | 05:39
08:28 (1) | 21:12
07:41 (1) | 05:37
08:27 (1) | 21:14
07:41 (1) | 05:35
08:27 (1) | 21:16
07:42 (1) | 05:34
08:26 (1) | 21:17
07:41 (1) | 05:32
08:24 (1) | 21:19
07:42 (1) | 05:30
08:24 (1) | 21:21
07:43 (1) | 05:29
08:23 (1) | 21:22
07:44 (1) | 05:27
08:22 (1) | 21:24
07:45 (1) | 05:26
08:20 (1) | 21:26
07:45 (1) | 05:24
08:18 (1) | 21:27
07:46 (1) | 05:23
08:16 (1) | 21:29
07:48 (1) | 05:21
08:14 (1) | 21:30
07:50 (1) | 05:20
08:12 (1) | 21:32
07:53 (1) | 05:18
08:08 (1) | 21:33

| 05:17
21:35
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(WEA mit erstem Schatten)
(WEA mit letztem Schatten)

| Juni

1:57
5:00

5:00
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5:01
2:01
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Projekt: Lizenzierter Anwender:
Grabstederfeld Ingenieurbiiro PLANkon
Blumenstrasse 26
DE-26121 Oldenburg
044139034-0
Roman Wagner vom Berg / mail@plankon.de

Berechnet:

04.06.2024 16:38/3.6.377

SHADOW - Kalender

Berechnung: Zusatzbelastung Schattenrezeptor: A - Whs. Akazienweg 2, Grabstederfeld
Annahmen fiir Schattenwurfberechnung
Die dargestellten Zeiten sind die astronomisch maximal mdgliche Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint taglich von Sonnenauf- bis -untergang
Die Rotorfldche steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb

| Juli | August | September | Oktober | November | Dezember
1] 05:04 | 05:43 | 06:36 07:40 (1) | 07:28 | 07:26 08:38 (4) | 08:20 09:44 (5)
| 22:00 | 21:26 | 20:20 46 08:26 (1) | 19:08 | 16:58 22 09:00 (4) | 16:15 49  10:54 (3)
2| 05:05 | 05:45 | 06:38 07:40 (1) | 07:30 08:41 (2) | 07:27 08:36 (4) | 08:21 09:43 (5)
| 22:00 | 21:24 | 20:18 46 08:26 (1) | 19:05 12 08:53(2) | 16:56 25 09:01 (4) | 16:14 52 10:54 (3)
3| 05:06 | 05:47 | 06:40 07:40 (1) | 07:32 08:38 (2) | 07:29 08:35 (4) | 08:22 09:43 (5)
| 21:59 | 21:22 | 20:16 47  08:27 (1) | 19:03 18  08:56 (2) | 16:54 27  09:02 (4) | 16:13 53  10:55(3)
4] 05:07 | 05:48 | 06:42 07:39 (1) | 07:34 08:36 (2) | 07:31 08:35 (4) | 08:24 09:43 (5)
| 21:59 | 21:20 | 20:13 47 08:26 (1) | 19:00 22 08:58(2) | 16:52 28  09:03 (4) | 16:13 55 10:56 (3)
5| 05:07 | 05:50 | 06:43 07:39 (1) | 07:36 08:34 (2) | 07:33 08:34 (4) | 08:25 09:43 (5)
| 21:58 | 21:18 | 20:11 47  08:26 (1) | 18:58 25 08:59 (2) | 16:51 29  09:03 (4) | 16:12 58 10:57 (3)
6 | 05:08 | 05:52 | 06:45 07:39 (1) | 07:37 08:33 (2) | 07:35 08:33 (4) | 08:27 09:43 (5)
| 21:58 | 21:17 | 20:08 47 08:26 (1) | 18:56 27 09:00 (2) | 16:49 31  09:04 (4) | 16:12 58 10:57 (3)
7 | 05:09 | 05:53 | 06:47 07:38 (1) | 07:39 08:31 (2) | 07:37 08:33 (4) | 08:28 09:43 (5)
| 21:57 | 21:15 | 20:06 47  08:25 (1) | 18:53 29 09:00 (2) | 16:47 31 09:04 (4) | 16:11 61  10:59 (3)
8 05:10 | 05:55 | 06:48 07:38 (1) | 07:41 08:30 (2) | 07:39 08:33 (4) | 08:29 09:43 (5)
| 21:56 | 21:13 | 20:04 46 08:24 (1) | 18:51 31 09:01(2) | 16:45 31  09:04 (4) | 16:11 62  10:59 (3)
9 05:11 | 05:57 | 06:50 07:39 (1) | 07:43 08:30 (2) | 07:41 08:33 (4) | 08:31 09:43 (5)
| 21:56 | 21:11 | 20:01 45 08:24 (1) | 18:49 31 09:01(2) | 16:43 32 09:05(4) | 16:11 63  11:00 (3)
10 | 05:12 | 05:58 | 06:52 07:38 (1) | 07:45 08:29 (2) | 07:43 08:33 (4) | 08:32 09:44 (5)
| 21:55 | 21:09 | 19:59 44 08:22 (1) | 18:46 32 09:01(2) | 16:42 32 09:05(4) | 16:10 64 11:01 (3)
11 ] 05:13 | 06:00 | 06:54 07:39 (1) | 07:46 08:29 (2) | 07:45 08:33 (4) | 08:33 09:44 (5)
| 21:54 | 21:07 | 19:56 43 08:22(1) | 18:44 32 09:01(2) | 16:40 32 09:05(4) | 16:10 64 11:01 (3)
12 ] 05:15 | 06:02 | 06:55 07:39 (1) | 07:48 08:29 (2) | 07:46 08:33 (4) | 08:34 09:44 (5)
| 21:53 | 21:05 | 19:54 42 08:21(1) | 18:42 32 09:01(2) | 16:38 32 09:05(4) | 16:10 66  11:02 (3)
131 05:16 | 06:03 | 06:57 07:39 (1) | 07:50 08:29 (2) | 07:48 08:33 (4) | 08:35 09:44 (5)
| 21:52 | 21:03 | 19:51 40 08:19 (1) | 18:39 32 09:01(2) | 16:37 32 09:05(4) | 16:10 65 11:02 (3)
14 ] 05:17 | 06:05 | 06:59 07:40 (1) | 07:52 08:29 (2) | 07:50 08:34 (4) | 08:36 09:45 (5)
| 21:51 | 21:01 | 19:49 38 08:18 (1) | 18:37 31 09:00 (2) | 16:35 30 09:04(4) | 16:10 66 11:03 (3)
151 05:18 | 06:07 | 07:01 07:42 (1) | 07:54 08:30 (2) | 07:52 08:35 (4) | 08:37 09:45 (5)
| 21:50 | 20:58 | 19:47 34  08:16 (1) | 18:35 30 09:00 (2) | 16:34 30 09:05(4) | 16:10 67 11:04 (3)
16 | 05:19 | 06:09 | 07:02 07:42 (1) | 07:56 08:29 (2) | 07:54 08:36 (4) | 08:38 09:46 (5)
| 21:49 | 20:56 | 19:44 32 08:14 (1) | 18:32 29  08:58(2) | 16:32 29  09:05(4) | 16:10 66 11:04 (3)
17 ] 05:21 | 06:10 | 07:04 07:44 (1) | 07:57 08:30 (2) | 07:56 08:36 (4) | 08:39 09:46 (5)
| 21:48 | 20:54 | 19:42 28 08:12 (1) | 18:30 27  08:57 (2) | 16:31 29  09:05 (4) | 16:10 68  11:05(3)
18 | 05:22 | 06:12 | 07:06 07:46 (1) | 07:59 08:31 (2) | 07:58 08:37 (4) | 08:39 09:46 (5)
| 21:47 | 20:52 | 19:39 23 08:09 (1) | 18:28 25 08:56 (2) | 16:29 27  09:04 (4) | 16:10 67  11:05(3)
19 ] 05:23 | 06:14 08:04 (1) | 07:07 07:50 (1) | 08:01 08:32 (2) | 07:59 08:38 (4) | 08:40 09:47 (5)
| 21:45 | 20:50 5 08:09(1) | 19:37 15 08:05 (1) | 18:26 22 08:54(2) | 16:28 26 09:04 (4) | 16:11 67 11:06 (3)
20 | 05:25 | 06:16 07:58 (1) | 07:09 | 08:03 08:33 (2) | 08:01 08:39 (4) | 08:41 09:47 (5)
| 21:44 | 20:48 17 08:15(1) | 19:34 | 18:23 19  08:52(2) | 16:26 24 09:03 (4) | 16:11 68  11:07 (3)
21| 05:26 | 06:17 07:55 (1) | 07:11 | 08:05 08:36 (2) | 08:03 08:39 (4) | 08:41 09:47 (5)
| 21:43 | 20:45 22 08:17 (1) | 19:32 | 18:21 14 08:50 (2) | 16:25 23 09:02 (4) | 16:11 67  11:06 (3)
22| 05:28 | 06:19 07:52 (1) | 07:13 | 08:07 08:40 (2) | 08:05 08:41 (4) | 08:42 09:48 (5)
| 21:41 | 20:43 27 08:19 (1) | 19:29 | 18:19 6 08:46 (2) | 16:24 20 09:01 (4) | 16:12 67 11:07 (3)
23| 05:29 | 06:21 07:51 (1) | 07:14 | 08:09 | 08:06 08:42 (4) | 08:42 09:48 (5)
| 21:40 | 20:41 30 08:21(1)]19:27 | 18:17 | 16:23 18 09:00 (4) | 16:12 67 11:07 (3)
24| 05:31 | 06:22 07:49 (1) | 07:16 | 08:10 | 08:08 08:44 (4) | 08:43 09:49 (5)
| 21:38 | 20:39 33 08:22 (1) ] 19:25 | 18:15 | 16:22 24 10:40 (3) | 16:13 67 11:08 (3)
25| 05:32 | 06:24 07:47 (1) | 07:18 | 07:12 | 08:10 08:46 (4) | 08:43 09:50 (5)
| 21:37 | 20:36 36 08:23 (1) ] 19:22 | 17:13 | 16:20 27 10:44 (3) | 16:14 67  11:09 (3)
26 | 05:34 | 06:26 07:45 (1) | 07:20 | 07:14 | 08:12 08:50 (4) | 08:44 09:50 (5)
| 21:35 | 20:34 39 08:24 (1) ] 19:20 | 17:10 | 16:19 24 10:46 (3) | 16:14 67 11:09 (3)
27| 05:35 | 06:28 07:45 (1) | 07:21 | 07:16 | 08:13 09:48 (5) | 08:44 09:50 (5)
| 21:34 | 20:32 40  08:25(1) | 19:17 | 17:08 | 16:18 30 10:48 (3) | 16:15 67  11:09 (3)
28 | 05:37 | 06:29 07:44 (1) | 07:23 | 07:18 | 08:15 09:45 (5) | 08:44 09:51 (5)
| 21:32 | 20:30 42 08:26 (1) | 19:15 | 17:06 | 16:17 37 10:49 (3) | 16:16 67 11:10 (3)
29 | 05:38 | 06:31 07:42 (1) | 07:25 | 07:20 08:45 (4) | 08:16 09:45 (5) | 08:44 09:51 (5)
| 21:31 | 20:27 43 08:25(1) | 19:12 | 17:04 6 08:51(4) | 16:17 42 10:51 (3) | 16:17 66 11:10 (3)
30 | 05:40 | 06:33 07:42 (1) | 07:27 | 07:22 08:41 (4) | 08:18 09:44 (5) | 08:44 09:52 (5)
| 21:29 | 20:25 44 08:26 (1) | 19:10 | 17:02 14 08:55(4) | 16:16 46  10:52 (3) | 16:18 66 11:10 (3)
31| 05:42 | 06:35 07:41 (1) | | 07:24 08:39 (4) | | 08:44 09:53 (5)
| 21:27 | 20:23 46 08:27 (1) | | 17:00 19 08:58 (4) | | 16:19 65 11:11(3)

Sonnenscheinstunden | 510 | 458 | 382 | 329 | 261 | 236
astr.max.mdgl.Beschattung | | 424 | 757 | 565 | 870 | 1972

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

Tag im Monat Sonnenaufgang  (SS:MM) Zeitpunkt (SS:MM) Schattenanfang (WEA mit erstem Schatten)
Sonnenuntergang (SS:MM) Minuten mit Schatten Zeitpunkt (SS:MM) Schattenende (WEA mit letztem Schatten)

windPRO 3.6.377 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk 04.06.2024 16:46 / 4 WI nd PRO ‘



Projekt:

Grabstederfeld

SHADOW - Kalender

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

Die Sonne scheint taglich von Sonnenauf- bis -untergang

Lizenzierter Anwender:

Ingenieurbiiro PLANkon
Blumenstrasse 26
DE-26121 Oldenburg
044139034 -0

Roman Wagner vom Berg / mail@plankon.de

Berechnet:

04.06.2024 16:38/3.6.377

Schattenrezeptor: B - Whs. Westersteder Str. 20, Grabstederfeld

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

| Januar

1| 08:44
| 16:20
2| 08:44
| 16:21
3| 08:44
| 16:22
4 | 08:44
| 16:23
5| 08:43
| 16:25
6 | 08:43
| 16:26
7| 08:42
| 16:27
8 | 08:42
| 16:29
9 | 08:41
| 16:30
10 | 08:41
| 16:32
11 | 08:40
| 16:33
12 | 08:39
| 16:35
13 | 08:39
| 16:36
14 | 08:38
| 16:38
15 | 08:37
| 16:39
16 | 08:36
| 16:41
17 | 08:35
| 16:43
18 | 08:34
| 16:44
19 | 08:33
| 16:46
20 | 08:32
| 16:48
211 08:31
| 16:50
221 08:29
| 16:51
23| 08:28
| 16:53
24| 08:27
| 16:55
25 | 08:25
| 16:57
26 | 08:24
| 16:59
271 08:23
| 17:01
28 | 08:21
| 17:03
29 | 08:20
| 17:05
30 | 08:18
| 17:06
311 08:16
| 17:08

Sonnenscheinstunden | 252
astr.max.mogl.Beschattung |

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

Tag im Monat

Sonnenaufgang

Sonnenuntergang (SS:MM)

18

16

15

13

11

12

15

17

20

24

26

28

30

32

39

40

41

41

41

42

42

42

41

40

40

38

856

| Februar

10:14 (6) | 08:15
10:32 (6) | 17:10
10:15 (6) | 08:13
10:31 (6) | 17:12
10:16 (6) | 08:11
10:31 (6) | 17:14
10:17 (6) | 08:10
10:30 (6) | 17:16
10:19 (6) | 08:08
10:30 (6) | 17:18
10:20 (6) | 08:06
10:29 (6) | 17:20
10:24 (6) | 08:04
10:27 (6) | 17:22
09:17 (3) | 08:02
09:25 (3) | 17:24
09:15 (3) | 08:01
09:27 (3) | 17:26
09:14 (3) | 07:59
09:29 (3) | 17:28
09:14 (3) | 07:57
09:31 (3) | 17:30
09:11 (5) | 07:55
09:32 (3) | 17:32
09:10 (5) | 07:53
09:34 (3) | 17:34
09:09 (5) | 07:51
09:35 (3) | 17:36
09:08 (5) | 07:49
09:36 (3) | 17:38
09:06 (5) | 07:47
09:36 (3) | 17:40
09:05 (5) | 07:45
09:37 (3) | 17:42
09:04 (5) | 07:43
09:39 (3) | 17:44
09:03 (5) | 07:40
09:40 (3) | 17:46
09:01 (5) | 07:38
09:40 (3) | 17:48
09:01 (5) | 07:36
09:41 (3) | 17:50
09:01 (5) | 07:34
09:42 (3) | 17:51
09:01 (5) | 07:32
09:42 (3) | 17:53
09:02 (5) | 07:30
09:43 (3) | 17:55
09:01 (5) | 07:27
09:43 (3) | 17:57
09:01 (5) | 07:25
09:43 (3) | 17:59
09:02 (5) | 07:23
09:44 (3) | 18:01
09:02 (5) | 07:21
09:43 (3) | 18:03
09:04 (5) |
09:44 (3) |
09:04 (5) |
09:44 (3) |
09:05 (5) |
09:43 (3) |

| 274

|

(S5:MM)

16

10

19

16

12

504

Minuten mit Schatten

| Médrz

09:06 (5) | 07:18
09:43 (3) | 18:05
09:07 (5) | 07:16
09:42 (3) | 18:07
09:10 (5) | 07:14
09:42 (3) | 18:09
09:13 (5) | 07:11
09:42 (3) | 18:11
09:18 (3) | 07:09
09:40 (3) | 18:13
09:19 (3) | 07:07
09:39 (3) | 18:14
09:21 (3) | 07:05
09:37 (3) | 18:16
09:24 (3) | 07:02
09:34 (3) | 18:18
08:27 (4) | 07:00
08:33 (4) | 18:20
08:25 (4) | 06:57
08:35 (4) | 18:22
08:23 (4) | 06:55
08:37 (4) | 18:24
08:21 (4) | 06:53
08:38 (4) | 18:26
08:19 (4) | 06:50
08:39 (4) | 18:28
08:17 (4) | 06:48
08:39 (4) | 18:29
08:16 (4) | 06:46
08:39 (4) | 18:31
08:16 (4) | 06:43
08:40 (4) | 18:33
08:16 (4) | 06:41
08:40 (4) | 18:35
08:16 (4) | 06:38
08:40 (4) | 18:37
08:17 (4) | 06:36
08:40 (4) | 18:39
08:16 (4) | 06:33
08:39 (4) | 18:40
08:17 (4) | 06:31
08:38 (4) | 18:42
08:18 (4) | 06:29
08:37 (4) | 18:44
08:20 (4) | 06:26
08:36 (4) | 18:46
08:21 (4) | 06:24
08:33 (4) | 18:48
08:25 (4) | 06:21
08:30 (4) | 18:50

6:17

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

windPRO 3.6.377 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk

10

14

17

20

22

23

23

23

22

21

19

17

12

15

19

23

25

27

371

| April

| 07:04

| 20:02

| 07:02

| 20:04
07:38 (2) | 07:00
07:43 (2) | 20:06
07:36 (2) | 06:57
07:46 (2) | 20:08
07:33 (2) | 06:55
07:47 (2) | 20:10
07:31 (2) | 06:52
07:48 (2) | 20:11
07:28 (2) | 06:50
07:48 (2) | 20:13
07:27 (2) | 06:48
07:49 (2) | 20:15
07:26 (2) | 06:45
07:49 (2) | 20:17
07:26 (2) | 06:43
07:49 (2) | 20:19
07:26 (2) | 06:41
07:49 (2) | 20:20
07:25 (2) | 06:38
07:47 (2) | 20:22
07:26 (2) | 06:36
07:47 (2) | 20:24
07:26 (2) | 06:34
07:45 (2) | 20:26
07:27 (2) | 06:31
07:44 (2) | 20:28
07:30 (2) | 06:29
07:42 (2) | 20:29
07:32 (2) | 06:27
07:38 (2) | 20:31

| 06:25

0:35
6:20

6:16
0:40

NONONONONONONO

2
RS R
RIS

06:44 (1) | 06:07
06:52 (1) | 20:48
06:41 (1) | 06:05
06:56 (1) | 20:49
06:38 (1) | 06:03
06:57 (1) | 20:51
07:36 (1) | 06:01
07:59 (1) | 20:53
07:35 (1) | 05:58
08:00 (1) | 20:55
07:33 (1) |
08:00 (1) |

| 419

|

28

28

29

30

30

28

28

26

25

23

20

16

12

323
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07:33 (1) | 05:56
08:01 (1) | 20:56
07:32 (1) | 05:54
08:00 (1) | 20:58
07:31 (1) | 05:52
08:00 (1) | 21:00
07:31 (1) | 05:50
08:01 (1) | 21:02
07:30 (1) | 05:48
08:00 (1) | 21:04
07:31 (1) | 05:47
07:59 (1) | 21:05
07:31 (1) | 05:45
07:59 (1) | 21:07
07:31 (1) | 05:43
07:57 (1) | 21:09
07:32 (1) | 05:41
07:57 (1) | 21:11
07:33 (1) | 05:39
07:56 (1) | 21:12
07:33 (1) | 05:37
07:53 (1) | 21:14
07:35 (1) | 05:35
07:51 (1) | 21:16
07:37 (1) | 05:34
07:49 (1) | 21:17

| 05:32

5:30

5:27
1:24

1:27

1:29

5:20
1:32

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

| Juni

| 05:08
| 21:45
| 05:07
| 21:47
| 05:06
| 21:48
| 05:05
| 21:49
| 05:05
| 21:50
| 05:04
| 21:51
| 05:03
| 21:52
| 05:03
| 21:53
| 05:02
| 21:54
| 05:02
| 21:55
| 05:01
| 21:55
| 05:01
| 21:56
| 05:01
| 21:57
| 05:00
| 21:57
| 05:00
| 21:58
| 05:00
| 21:59
| 05:00
| 21:59
| 05:00
| 21:59
| 05:00
| 22:00
| 05:00
| 22:00
| 05:00
| 22:00
| 05:00
| 22:01

2:01
5:01

2
0
2
0
2
05:02
22:01
0
2
0
2
0
2



Projekt: Lizenzierter Anwender:
Grabstederfeld Ingenieurbiiro PLANkon
Blumenstrasse 26
DE-26121 Oldenburg
044139034-0
Roman Wagner vom Berg / mail@plankon.de

Berechnet:

04.06.2024 16:38/3.6.377

SHADOW - Kalender

Berechnung: Zusatzbelastung Schattenrezeptor: B - Whs. Westersteder Str. 20, Grabstederfeld
Annahmen fiir Schattenwurfberechnung
Die dargestellten Zeiten sind die astronomisch maximal mdgliche Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint taglich von Sonnenauf- bis -untergang
Die Rotorfldche steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb

| Juli | August | September | Oktober | November | Dezember
1] 05:04 | 05:43 | 06:36 07:32 (1) | 07:29 08:05 (2) | 07:26 07:55 (4) | 08:20 08:56 (3)
| 22:00 | 21:26 | 20:20 20 07:52 (1) ] 19:08 22 08:27 (2) | 16:58 9 08:04 (4) | 16:15 17 09:13 (3)
2| 05:05 | 05:45 | 06:38 07:31 (1) | 07:30 08:04 (2) | 07:28 07:57 (4) | 08:21 08:57 (3)
| 22:00 | 21:24 | 20:18 23 07:54 (1) | 19:05 22 08:26 (2) | 16:56 5 08:02(4) | 16:14 15 09:12 (3)
3| 05:06 | 05:47 | 06:40 07:30 (1) | 07:32 08:04 (2) | 07:29 08:53 (3) | 08:23 08:59 (3)
| 21:59 | 21:22 | 20:16 25 07:55(1) ] 19:03 22 08:26 (2) | 16:54 12 09:05 (3) | 16:13 12 09:11 (3)
4] 05:07 | 05:48 | 06:42 07:28 (1) | 07:34 08:03 (2) | 07:31 08:50 (3) | 08:24 09:01 (3)
| 21:59 | 21:20 | 20:13 26  07:54 (1) | 19:00 23 08:26 (2) | 16:52 17 09:07 (3) | 16:13 8  09:09 (3)
5| 05:07 | 05:50 | 06:43 07:27 (1) | 07:36 08:03 (2) | 07:33 08:48 (3) | 08:25 10:09 (6)
| 21:58 | 21:18 | 20:11 28  07:55(1) | 18:58 23 08:26 (2) | 16:51 21 09:09 (3) | 16:12 3 10:12 (6)
6 | 05:08 | 05:52 | 06:45 07:27 (1) | 07:37 08:04 (2) | 07:35 08:47 (3) | 08:27 10:06 (6)
| 21:58 | 21:17 | 20:08 28  07:55(1) | 18:56 21 08:25(2) | 16:49 23 09:10(3) | 16:12 9 10:15(6)
7 | 05:09 | 05:53 | 06:47 07:26 (1) | 07:39 08:05 (2) | 07:37 08:42 (5) | 08:28 10:06 (6)
| 21:57 | 21:15 | 20:06 29  07:55(1) | 18:53 19  08:24 (2) | 16:47 29  09:11(3) | 16:11 11 10:17 (6)
8 05:10 | 05:55 | 06:48 07:25 (1) | 07:41 08:07 (2) | 07:39 08:39 (5) | 08:29 10:05 (6)
| 21:56 | 21:13 | 20:04 30 07:55(1)] 18:51 15 08:22(2) | 16:45 33 09:12 (3) | 16:11 13 10:18 (6)
9 05:11 | 05:57 | 06:50 07:26 (1) | 07:43 08:09 (2) | 07:41 08:38 (5) | 08:31 10:04 (6)
| 21:56 | 21:11 | 20:01 29 07:55(1) | 18:49 12 08:21(2) | 16:43 35 09:13(3) | 16:11 15 10:19 (6)
10 | 05:12 | 05:58 | 06:52 07:25 (1) | 07:45 08:11 (2) | 07:43 08:36 (5) | 08:32 10:05 (6)
| 21:55 | 21:09 | 19:59 28 07:53(1) | 18:46 8 08:19(2) | 16:42 38 09:14 (3) | 16:10 16 10:21 (6)
11 ] 05:13 | 06:00 | 06:54 07:25 (1) | 07:46 | 07:45 08:36 (5) | 08:33 10:04 (6)
| 21:54 | 21:07 | 19:56 28 07:53(1) | 18:44 | 16:40 38 09:14 (3) | 16:10 18 10:22 (6)
12 ] 05:15 | 06:02 | 06:55 07:26 (1) | 07:48 | 07:46 08:35 (5) | 08:34 10:04 (6)
| 21:53 | 21:05 | 19:54 26 07:52 (1) | 18:42 | 16:38 40 09:15(3) | 16:10 19 10:23 (6)
131 05:16 | 06:03 | 06:57 07:25 (1) | 07:50 | 07:48 08:35 (5) | 08:35 10:04 (6)
| 21:52 | 21:03 | 19:51 26 07:51(1)] 18:39 | 16:37 40 09:15(3) | 16:10 20 10:24 (6)
14 ] 05:17 | 06:05 | 06:59 07:26 (1) | 07:52 | 07:50 08:35 (5) | 08:36 10:04 (6)
| 21:51 | 21:01 | 19:49 23 07:49 (1) | 18:37 | 16:35 41 09:16 (3) | 16:10 20 10:24 (6)
151 05:18 | 06:07 | 07:01 07:28 (1) | 07:54 | 07:52 08:35 (5) | 08:37 10:05 (6)
| 21:50 | 20:58 | 19:47 20 07:48 (1) | 18:35 | 16:34 41 09:16 (3) | 16:10 20 10:25(6)
16 | 05:20 | 06:09 | 07:02 07:29 (1) | 07:56 | 07:54 08:35 (5) | 08:38 10:05 (6)
| 21:49 | 20:56 | 19:44 16 07:45 (1) | 18:32 | 16:32 42 09:17 (3) | 16:10 21 10:26 (6)
17 ] 05:21 | 06:10 | 07:04 07:32 (1) | 07:57 08:54 (4) | 07:56 08:35 (5) | 08:39 10:05 (6)
| 21:48 | 20:54 | 19:42 10 07:42 (1) | 18:30 9 09:03(4) | 16:31 42 09:17 (3) | 16:10 22 10:27 (6)
18 | 05:22 | 06:12 | 07:06 | 07:59 08:51 (4) | 07:58 08:36 (5) | 08:39 10:05 (6)
| 21:47 | 20:52 | 19:39 | 18:28 14 09:05 (4) | 16:29 41 09:17 (3) | 16:10 22 10:27 (6)
19| 05:24 | 06:14 | 07:08 | 08:01 08:50 (4) | 07:59 08:36 (5) | 08:40 10:06 (6)
| 21:45 | 20:50 | 19:37 | 18:26 17 09:07 (4) | 16:28 41 09:17 (3) | 16:11 21 10:27 (6)
20 | 05:25 | 06:16 | 07:09 | 08:03 08:48 (4) | 08:01 08:36 (5) | 08:41 10:06 (6)
| 21:44 | 20:48 | 19:34 | 18:23 20 09:08 (4) | 16:26 41 09:17 (3) | 16:11 22 10:28 (6)
21| 05:26 | 06:17 | 07:11 | 08:05 08:47 (4) | 08:03 08:36 (5) | 08:41 10:06 (6)
| 21:43 | 20:45 | 19:32 | 18:21 22 09:09 (4) | 16:25 40 09:16 (3) | 16:11 22 10:28 (6)
22| 05:28 | 06:19 | 07:13 | 08:07 08:47 (4) | 08:05 08:37 (5) | 08:42 10:07 (6)
| 21:41 | 20:43 | 19:30 | 18:19 22 09:09 (4) | 16:24 39  09:16 (3) | 16:12 22 10:29 (6)
23| 05:29 | 06:21 | 07:14 | 08:09 08:46 (4) | 08:06 08:39 (5) | 08:42 10:07 (6)
| 21:40 | 20:41 | 19:27 | 18:17 24 09:10 (4) | 16:23 37 09:16 (3) | 16:12 22 10:29 (6)
24| 05:31 | 06:22 | 07:16 | 08:10 08:46 (4) | 08:08 08:41 (5) | 08:43 10:08 (6)
| 21:39 | 20:39 | 19:25 | 18:15 24 09:10 (4) | 16:22 35 09:16 (3) | 16:13 21 10:29 (6)
25| 05:32 | 06:24 | 07:18 | 07:12 07:46 (4) | 08:10 08:43 (5) | 08:43 10:09 (6)
| 21:37 | 20:36 | 19:22 | 17:13 24 08:10 (4) | 16:20 33 09:16 (3) | 16:14 21 10:30 (6)
26 | 05:34 | 06:26 | 07:20 | 07:14 07:46 (4) | 08:12 08:45 (5) | 08:44 10:09 (6)
| 21:36 | 20:34 | 19:20 | 17:10 23 08:09 (4) | 16:19 30 09:15(3) | 16:14 22 10:31(6)
27| 05:35 | 06:28 | 07:21 08:11 (2) | 07:16 07:46 (4) | 08:13 08:47 (5) | 08:44 10:10 (6)
| 21:34 | 20:32 | 19:17 11 08:22(2) | 17:08 23 08:09 (4) | 16:18 28  09:15(3) | 16:15 21 10:31(6)
28 | 05:37 | 06:29 | 07:23 08:09 (2) | 07:18 07:46 (4) | 08:15 08:48 (5) | 08:44 10:10 (6)
| 21:32 | 20:30 | 19:15 15 08:24 (2) | 17:06 22 08:08 (4) | 16:17 26 09:14 (3) | 16:16 21 10:31(6)
29 | 05:38 | 06:31 | 07:25 08:07 (2) | 07:20 07:48 (4) | 08:16 08:50 (5) | 08:44 10:11 (6)
| 21:31 | 20:27 | 19:12 19  08:26 (2) | 17:04 20 08:08 (4) | 16:17 24 09:14 (3) | 16:17 20 10:31(6)
30 | 05:40 | 06:33 07:37 (1) | 07:27 08:06 (2) | 07:22 07:51 (4) | 08:18 08:52 (5) | 08:44 10:12 (6)
| 21:29 | 20:25 12 07:49 (1) | 19:10 20 08:26 (2) | 17:02 17 08:08 (4) | 16:16 21 09:14 (3) | 16:18 19 10:31(6)
31| 05:42 | 06:35 07:35(1) | | 07:24 07:53 (4) | | 08:44 10:13 (6)
| 21:27 | 20:23 16 07:51(1) | | 17:00 13 08:06 (4) | | 16:19 19  10:32 (6)

Sonnenscheinstunden | 510 | 458 | 382 | 329 | 261 | 236
astr.max.mdgl.Beschattung | | 28 | 480 | 481 | 942 | 554

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

Tag im Monat Sonnenaufgang  (SS:MM) Zeitpunkt (SS:MM) Schattenanfang (WEA mit erstem Schatten)
Sonnenuntergang (SS:MM) Minuten mit Schatten Zeitpunkt (SS:MM) Schattenende (WEA mit letztem Schatten)
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Projekt:

Grabstederfeld

SHADOW - Kalender

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

Die Sonne scheint taglich von Sonnenauf- bis -untergang

Lizenzierter Anwender:

Ingenieurbiiro PLANkon
Blumenstrasse 26
DE-26121 Oldenburg
044139034 -0

Roman Wagner vom Berg / mail@plankon.de

Berechnet:

04.06.2024 16:38/3.6.377

Schattenrezeptor: C - Whs. Westersteder Str. 20 A, Grabstederfeld

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

| Januar

1| 08:44
| 16:20
2| 08:44
| 16:21
3| 08:44
| 16:22
4 | 08:44
| 16:23
5| 08:43
| 16:25
6 | 08:43
| 16:26
7| 08:42
| 16:27
8 | 08:42
| 16:29
9 | 08:41
| 16:30
10 | 08:41
| 16:32
11 | 08:40
| 16:33
12 | 08:39
| 16:35
13 | 08:39
| 16:36
14 | 08:38
| 16:38
15 | 08:37
| 16:39
16 | 08:36
| 16:41
17 | 08:35
| 16:43
18 | 08:34
| 16:44
19 | 08:33
| 16:46
20 | 08:32
| 16:48
211 08:31
| 16:50
221 08:29
| 16:51
23| 08:28
| 16:53
24| 08:27
| 16:55
25 | 08:25
| 16:57
26 | 08:24
| 16:59
271 08:23
| 17:01
28 | 08:21
| 17:03
29 | 08:20
| 17:05
30 | 08:18
| 17:06
311 08:16
| 17:08

Sonnenscheinstunden | 252
astr.max.mogl.Beschattung |

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

Tag im Monat

Sonnenaufgang

Sonnenuntergang (SS:MM)

25

24

23

22

22

18

15

13

10

12

18

21

29

32

34

37

38

39

39

40

41

41

41

40

774

| Februar

10:06 (6) | 08:15
10:31 (6) | 17:10
10:06 (6) | 08:13
10:30 (6) | 17:12
10:08 (6) | 08:11
10:31 (6) | 17:14
10:08 (6) | 08:10
10:30 (6) | 17:16
10:09 (6) | 08:08
10:31 (6) | 17:18
10:10 (6) | 08:06
10:30 (6) | 17:20
10:12 (6) | 08:04
10:31 (6) | 17:22
10:12 (6) | 08:02
10:30 (6) | 17:24
10:14 (6) | 08:01
10:29 (6) | 17:26
10:15 (6) | 07:59
10:28 (6) | 17:28
10:18 (6) | 07:57
10:28 (6) | 17:30
10:21 (6) | 07:55
10:25 (6) | 17:32
| 07:53
| 17:34
09:14 (3) | 07:51
09:20 (3) | 17:36
09:11 (3) | 07:49
09:23 (3) | 17:38
09:06 (5) | 07:47
09:25 (3) | 17:40
09:05 (5) | 07:45
09:26 (3) | 17:42
09:04 (5) | 07:43
09:28 (3) | 17:44
09:03 (5) | 07:40
09:30 (3) | 17:46
09:01 (5) | 07:38
09:30 (3) | 17:48
09:00 (5) | 07:36
09:32 (3) | 17:50
08:59 (5) | 07:34
09:33 (3) | 17:51
08:57 (5) | 07:32
09:34 (3) | 17:53
08:57 (5) | 07:30
09:35 (3) | 17:55
08:56 (5) | 07:27
09:35 (3) | 17:57
08:56 (5) | 07:25
09:35 (3) | 17:59
08:57 (5) | 07:23
09:37 (3) | 18:01
08:56 (5) | 07:21
09:37 (3) | 18:03
08:57 (5) |
09:38 (3) |
08:57 (5) |
09:38 (3) |
08:58 (5) |
09:38 (3) |
| 274
|

(S5:MM)

40

38

24

22

22

646

Minuten mit Schatten

| Médrz

08:58 (5) | 07:18
09:38 (3) | 18:05
08:59 (5) | 07:16
09:37 (3) | 18:07
09:00 (5) | 07:14
09:38 (3) | 18:09
09:01 (5) | 07:11
09:38 (3) | 18:11
09:03 (5) | 07:09
09:37 (3) | 18:13
09:05 (5) | 07:07
09:37 (3) | 18:14
09:08 (5) | 07:05
09:36 (3) | 18:16
09:10 (3) | 07:02
09:35 (3) | 18:18
09:11 (3) | 07:00
09:34 (3) | 18:20
09:13 (3) | 06:57
09:32 (3) | 18:22
09:15 (3) | 06:55
09:30 (3) | 18:24
08:21 (4) | 06:53
09:27 (3) | 18:26
08:19 (4) | 06:50
08:29 (4) | 18:28
08:16 (4) | 06:48
08:30 (4) | 18:29
08:14 (4) | 06:46
08:31 (4) | 18:31
08:12 (4) | 06:43
08:33 (4) | 18:33
08:11 (4) | 06:41
08:33 (4) | 18:35
08:10 (4) | 06:38
08:34 (4) | 18:37
08:10 (4) | 06:36
08:34 (4) | 18:39
08:09 (4) | 06:33
08:34 (4) | 18:40
08:10 (4) | 06:31
08:34 (4) | 18:42
08:10 (4) | 06:29
08:34 (4) | 18:44
08:11 (4) | 06:26
08:33 (4) | 18:46
08:10 (4) | 06:24
08:32 (4) | 18:48
08:12 (4) | 06:21
08:31 (4) | 18:50
08:13 (4) | 06:19
08:30 (4) | 18:51
08:14 (4) | 06:17
08:27 (4) | 18:53
08:18 (4) | 06:14
08:23 (4) | 18:55

| 07:12

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

windPRO 3.6.377 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk

10

14

17

20

22

23

23

23

23

21

19

17

14

9

15

281

07:31 (2)
07:36 (2)
07:28 (2)
07:38 (2)
07:26 (2) | 06:48
07:40 (2) | 20:15
07:24 (2) | 06:45
07:41 (2) | 20:17
07:21 (2) | 06:43
07:41 (2) | 20:19
07:20 (2) | 06:41
07:42 (2) | 20:20
07:19 (2) | 06:38
07:42 (2) | 20:22
07:19 (2) | 06:36
07:42 (2) | 20:24
07:18 (2) | 06:34
07:41 (2) | 20:26
07:18 (2) | 06:31
07:41 (2) | 20:28
07:19 (2) | 06:29
07:40 (2) | 20:29
07:19 (2) | 06:27
07:38 (2) | 20:31
07:20 (2) | 06:25
07:37 (2) | 20:33
07:21 (2) | 06:22
07:35 (2) | 20:35
07:25 (2) | 06:20
07:31 (2) | 20:37

| 06:18

431

04.06.2024 16:46 /7 WINAPRO ‘

07:29 (1) | 05:56
07:48 (1) | 20:56
07:26 (1) | 05:54
07:49 (1) | 20:58
07:25 (1) | 05:52
07:50 (1) | 21:00
07:24 (1) | 05:50
07:51 (1) | 21:02
07:23 (1) | 05:48
07:51 (1) | 21:04
07:22 (1) | 05:47
07:51 (1) | 21:05
07:22 (1) | 05:45
07:51 (1) | 21:07
07:21 (1) | 05:43
07:51 (1) | 21:09
07:21 (1) | 05:41
07:51 (1) | 21:11
07:21 (1) | 05:39
07:50 (1) | 21:12
07:21 (1) | 05:37
07:49 (1) | 21:14
07:21 (1) | 05:35
07:48 (1) | 21:16
07:22 (1) | 05:34
07:48 (1) | 21:17
07:22 (1) | 05:32
07:46 (1) | 21:19
07:23 (1) | 05:30
07:44 (1) | 21:21
07:25 (1) | 05:29
07:43 (1) | 21:22
07:27 (1) | 05:27
07:40 (1) | 21:24
07:31 (1) | 05:26
07:36 (1) | 21:26

| 05:24

| 21:27
05:23

=
[
o

520
132

NONONONONONONONONONONON
A el I el VA B el VA el VA N el Y
H&HAHWHWHWHW
ONHFHFONOVWOUIO O WU

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

| Juni

2:01
5:01

2
0
2
0
2
0
2
05:02
22:01
0
2
0
2
0
2



Projekt: Lizenzierter Anwender:
Grabstederfeld Ingenieurbiiro PLANkon
Blumenstrasse 26
DE-26121 Oldenburg
044139034-0
Roman Wagner vom Berg / mail@plankon.de

Berechnet:

04.06.2024 16:38/3.6.377

SHADOW - Kalender

Berechnung: Zusatzbelastung Schattenrezeptor: C - Whs. Westersteder Str. 20 A, Grabstederfeld
Annahmen fiir Schattenwurfberechnung
Die dargestellten Zeiten sind die astronomisch maximal mdgliche Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint taglich von Sonnenauf- bis -untergang
Die Rotorfldche steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb

| Juli | August | September | Oktober | November | Dezember
1] 05:04 | 05:43 | 06:36 07:20 (1) | 07:29 07:58 (2) | 07:26 08:42 (3) | 08:20 10:00 (6)
| 22:00 | 21:26 | 20:20 28 07:48 (1) | 19:08 23 08:21(2) | 16:58 20 09:02 (3) | 16:15 10 10:10 (6)
2| 05:05 | 05:45 | 06:38 07:19 (1) | 07:30 07:57 (2) | 07:28 08:40 (3) | 08:21 09:58 (6)
| 22:00 | 21:24 | 20:18 29  07:48 (1) | 19:05 23 08:20 (2) | 16:56 24 09:04 (3) | 16:14 13 10:11 (6)
3| 05:06 | 05:47 | 06:40 07:19 (1) | 07:32 07:58 (2) | 07:29 08:39 (3) | 08:23 09:58 (6)
| 21:59 | 21:22 | 20:16 30 07:49 (1) ] 19:03 22 08:20 (2) | 16:54 26 09:05(3) | 16:13 15 10:13 (6)
4] 05:07 | 05:48 | 06:42 07:18 (1) | 07:34 08:00 (2) | 07:31 08:37 (5) | 08:24 09:57 (6)
| 21:59 | 21:20 | 20:13 30 07:48(1)] 19:00 19  08:19(2) | 16:52 29  09:06 (3) | 16:13 17 10:14 (6)
5| 05:07 | 05:50 | 06:43 07:18 (1) | 07:36 08:02 (2) | 07:33 08:34 (5) | 08:25 09:57 (6)
| 21:58 | 21:18 | 20:11 30 07:48 (1) ]| 18:58 16 08:18 (2) | 16:51 33 09:07 (3) | 16:12 19  10:16 (6)
6 | 05:08 | 05:52 | 06:45 07:19 (1) | 07:37 08:04 (2) | 07:35 08:32 (5) | 08:27 09:56 (6)
| 21:58 | 21:17 | 20:08 28 07:47 (1) | 18:56 12 08:16 (2) | 16:49 35 09:07 (3) | 16:12 20 10:16 (6)
7 | 05:09 | 05:53 | 06:47 07:18 (1) | 07:39 08:05 (2) | 07:37 08:31 (5) | 08:28 09:56 (6)
| 21:57 | 21:15 | 20:06 28 07:46 (1) | 18:53 8 08:13(2) | 16:47 37 09:08 (3) | 16:11 22 10:18 (6)
8 05:10 | 05:55 | 06:48 07:19 (1) | 07:41 | 07:39 08:30 (5) | 08:29 09:56 (6)
| 21:56 | 21:13 | 20:04 26 07:45(1) ] 18:51 | 16:45 38 09:08 (3) | 16:11 22 10:18 (6)
9 05:11 | 05:57 | 06:50 07:19 (1) | 07:43 | 07:41 08:29 (5) | 08:31 09:56 (6)
| 21:56 | 21:11 | 20:01 25 07:44 (1) | 18:49 | 16:43 39 09:08 (3) | 16:11 23 10:19 (6)
10 | 05:12 | 05:58 | 06:52 07:19 (1) | 07:45 | 07:43 08:29 (5) | 08:32 09:57 (6)
| 21:55 | 21:09 | 19:59 23 07:42 (1) | 18:46 | 16:42 40 09:09 (3) | 16:10 23 10:20 (6)
11 ] 05:13 | 06:00 | 06:54 07:21 (1) | 07:46 | 07:45 08:28 (5) | 08:33 09:57 (6)
| 21:54 | 21:07 | 19:56 20 07:41(1) ] 18:44 | 16:40 41 09:09 (3) | 16:10 24 10:21 (6)
12 ] 05:15 | 06:02 | 06:55 07:23 (1) | 07:48 | 07:46 08:28 (5) | 08:34 09:57 (6)
| 21:53 | 21:05 | 19:54 16 07:39 (1) | 18:42 | 16:38 41 09:09 (3) | 16:10 25 10:22 (6)
131 05:16 | 06:03 | 06:57 07:25 (1) | 07:50 | 07:48 08:28 (5) | 08:35 09:57 (6)
| 21:52 | 21:03 | 19:51 10 07:35(1) | 18:39 | 16:37 41 09:09 (3) | 16:10 25 10:22 (6)
14 ] 05:17 | 06:05 | 06:59 | 07:52 08:49 (4) | 07:50 08:29 (5) | 08:36 09:57 (6)
| 21:51 | 21:01 | 19:49 | 18:37 9 08:58 (4) | 16:35 41 09:10 (3) | 16:10 26 10:23 (6)
151 05:18 | 06:07 | 07:01 | 07:54 08:47 (4) | 07:52 08:30 (5) | 08:37 09:57 (6)
| 21:50 | 20:58 | 19:47 | 18:35 14 09:01 (4) | 16:34 40 09:10 (3) | 16:10 26 10:23 (6)
16 | 05:20 | 06:09 | 07:02 | 07:56 08:45 (4) | 07:54 08:30 (5) | 08:38 09:58 (6)
| 21:49 | 20:56 | 19:44 | 18:32 18  09:03 (4) | 16:32 39  09:09 (3) | 16:10 26 10:24 (6)
17 ] 05:21 | 06:10 | 07:04 | 07:57 08:42 (4) | 07:56 08:30 (5) | 08:39 09:58 (6)
| 21:48 | 20:54 | 19:42 | 18:30 21 09:03 (4) | 16:31 39  09:09 (3) | 16:10 27  10:25 (6)
18 | 05:22 | 06:12 | 07:06 | 07:59 08:41 (4) | 07:58 08:31 (5) | 08:39 09:58 (6)
| 21:47 | 20:52 | 19:39 | 18:28 22 09:03(4) | 16:29 38 09:09 (3) | 16:10 27  10:25(6)
19| 05:24 | 06:14 | 07:08 | 08:01 08:41 (4) | 07:59 08:32 (5) | 08:40 09:59 (6)
| 21:45 | 20:50 | 19:37 | 18:26 23 09:04 (4) | 16:28 37 09:09 (3) | 16:11 27  10:26 (6)
20 | 05:25 | 06:16 | 07:09 | 08:03 08:40 (4) | 08:01 08:34 (5) | 08:41 09:59 (6)
| 21:44 | 20:48 | 19:34 | 18:23 24 09:04 (4) | 16:26 34 09:08 (3) | 16:11 27  10:26 (6)
21| 05:26 | 06:17 | 07:11 | 08:05 08:40 (4) | 08:03 08:35 (5) | 08:41 09:59 (6)
| 21:43 | 20:45 | 19:32 | 18:21 24 09:04 (4) | 16:25 32 09:07 (3) | 16:11 27  10:26 (6)
22| 05:28 | 06:19 | 07:13 | 08:07 08:40 (4) | 08:05 08:37 (5) | 08:42 10:00 (6)
| 21:41 | 20:43 | 19:30 | 18:19 24 09:04 (4) | 16:24 29  09:06 (3) | 16:12 27  10:27 (6)
23| 05:29 | 06:21 | 07:14 | 08:09 08:40 (4) | 08:06 08:39 (5) | 08:42 10:00 (6)
| 21:40 | 20:41 | 19:27 | 18:17 24 09:04 (4) | 16:23 27 09:06 (3) | 16:12 27 10:27 (6)
24| 05:31 | 06:22 | 07:16 08:06 (2) | 08:10 08:40 (4) | 08:08 08:41 (5) | 08:43 10:01 (6)
| 21:39 | 20:39 | 19:25 11 08:17 (2) | 18:15 23 09:03 (4) | 16:22 24 09:05(3) | 16:13 26 10:27 (6)
25| 05:32 | 06:24 07:33 (1) | 07:18 08:04 (2) | 07:12 07:40 (4) | 08:10 08:43 (5) | 08:43 10:02 (6)
| 21:37 | 20:36 7 07:40 (1) | 19:22 15 08:19(2) | 17:13 23 08:03(4) | 16:20 22 09:05(3) | 16:14 27 10:29 (6)
26 | 05:34 | 06:26 07:29 (1) | 07:20 08:02 (2) | 07:14 07:42 (4) | 08:12 08:45 (5) | 08:44 10:02 (6)
| 21:36 | 20:34 14 07:43 (1) | 19:20 19  08:21(2) | 17:10 20 08:02 (4) | 16:19 18 09:04 (3) | 16:14 27 10:29 (6)
27| 05:35 | 06:28 07:26 (1) | 07:21 08:00 (2) | 07:16 07:44 (4) | 08:13 08:50 (3) | 08:44 10:03 (6)
| 21:34 | 20:32 19 07:45 (1) | 19:17 21 08:21(2) | 17:08 17 08:01 (4) | 16:18 12 09:02 (3) | 16:15 26 10:29 (6)
28 | 05:37 | 06:29 07:25 (1) | 07:23 07:59 (2) | 07:18 07:46 (4) | 08:15 08:53 (3) | 08:44 10:03 (6)
| 21:32 | 20:30 21 07:46 (1) | 19:15 22 08:21(2) | 17:06 13 07:59 (4) | 16:17 6 08:59(3) | 16:16 26 10:29 (6)
29 | 05:38 | 06:31 07:23 (1) | 07:25 07:59 (2) | 07:20 07:48 (4) | 08:16 | 08:44 10:04 (6)
| 21:31 | 20:27 24 07:47 (1) | 19:12 23 08:22 (2) | 17:04 9 07:57 (4) | 16:17 | 16:17 26 10:30 (6)
30 | 05:40 | 06:33 07:22 (1) | 07:27 07:58 (2) | 07:22 07:51 (4) | 08:18 10:03 (6) | 08:44 10:04 (6)
| 21:29 | 20:25 26 07:48 (1) | 19:10 24 08:22 (2) | 17:02 14 08:57 (3) | 16:16 2 10:05(6) | 16:18 26 10:30 (6)
31| 05:42 | 06:35 07:21 (1) | | 07:24 08:44 (3) | | 08:44 10:05 (6)
| 21:27 | 20:23 27 07:48 (1) | | 17:00 16 09:00 (3) | | 16:19 25 10:30 (6)

Sonnenscheinstunden | 510 | 458 | 382 | 329 | 261 | 236
astr.max.mdgl.Beschattung | | 138 | 458 | 461 | 884 | 734

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

Tag im Monat Sonnenaufgang  (SS:MM) Zeitpunkt (SS:MM) Schattenanfang (WEA mit erstem Schatten)
Sonnenuntergang (SS:MM) Minuten mit Schatten Zeitpunkt (SS:MM) Schattenende (WEA mit letztem Schatten)
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Projekt:

Grabstederfeld

SHADOW - Kalender

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

Die Sonne scheint taglich von Sonnenauf- bis -untergang

Lizenzierter Anwender:

Ingenieurbiiro PLANkon

Blumenstrasse 26

DE-26121 Oldenburg

044139034 -0

Roman Wagner vom Berg / mail@plankon.de

Berechnet:

04.06.2024 16:38/3.6.377

Schattenrezeptor: D - Whs. Zum Moordamm 9, Grabstederfeld

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

| Januar

1| 08:44
| 16:20
2| 08:44
| 16:21
3| 08:44
| 16:22
4 | 08:44
| 16:23
5| 08:43
| 16:25
6 | 08:43
| 16:26
7| 08:42
| 16:27
8 | 08:42
| 16:29
9 | 08:41
| 16:30
10 | 08:41
| 16:31
11 | 08:40
| 16:33
12 | 08:39
| 16:35
13 | 08:39
| 16:36
14 | 08:38
| 16:38
15 | 08:37
| 16:39
16 | 08:36
| 16:41
17 | 08:35
| 16:43
18 | 08:34
| 16:44
19 | 08:33
| 16:46
20 | 08:32
| 16:48
211 08:31
| 16:50
221 08:29
| 16:51
23| 08:28
| 16:53
24| 08:27
| 16:55
25 | 08:25
| 16:57
26 | 08:24
| 16:59
271 08:23
| 17:01
28 | 08:21
| 17:03
29 | 08:20
| 17:04
30 | 08:18
| 17:06
311 08:16
| 17:08

Sonnenscheinstunden | 252
astr.max.mogl.Beschattung |

54

55

55

54

52

49

49

47

43

43

35

33

27

18

12

15

18

20

22

23

25

25

25

25

985

| Februar

09:32 (5) | 08:15
10:27 (3) | 17:10
09:32 (5) | 08:13
10:27 (3) | 17:12
09:33 (5) | 08:11
10:28 (3) | 17:14
09:33 (5) | 08:10
10:27 (3) | 17:16
09:34 (5) | 08:08
10:28 (3) | 17:18
09:34 (5) | 08:06
10:28 (3) | 17:20
09:36 (5) | 08:04
10:28 (3) | 17:22
09:36 (5) | 08:02
10:28 (3) | 17:24
09:36 (5) | 08:01
10:28 (3) | 17:26
09:37 (5) | 07:59
10:28 (3) | 17:28
09:39 (5) | 07:57
10:28 (3) | 17:30
09:39 (5) | 07:55
10:28 (3) | 17:32
09:41 (5) | 07:53
10:28 (3) | 17:34
09:42 (5) | 07:51
10:27 (3) | 17:36
09:43 (5) | 07:49
10:27 (3) | 17:38
09:44 (5) | 07:47
10:25 (3) | 17:40
09:47 (5) | 07:45
10:23 (3) | 17:42
10:15 (3) | 07:43
10:21 (3) | 17:44
| 07:40
| 17:46
09:01 (4) | 07:38
09:06 (4) | 17:48
09:00 (4) | 07:36
09:09 (4) | 17:50
08:59 (4) | 07:34
09:11 (4) | 17:51
08:57 (4) | 07:32
09:12 (4) | 17:53
08:56 (4) | 07:30
09:14 (4) | 17:55
08:54 (4) | 07:27
09:14 (4) | 17:57
08:53 (4) | 07:25
09:15 (4) | 17:59
08:53 (4) | 07:23
09:16 (4) | 18:01
08:52 (4) | 07:21
09:17 (4) | 18:03
08:53 (4) |
09:18 (4) |
08:53 (4) |
09:18 (4) |
08:53 (4) |
09:18 (4) |
| 274
|

10

15

24

24

25

24

23

462

| Médrz

08:52 (4) | 07:18
09:18 (4) | 18:05
08:53 (4) | 07:16
09:18 (4) | 18:07
08:54 (4) | 07:14
09:19 (4) | 18:09
08:54 (4) | 07:11
09:18 (4) | 18:11
08:55 (4) | 07:09
09:18 (4) | 18:13
08:56 (4) | 07:07
09:17 (4) | 18:14
08:57 (4) | 07:04
09:16 (4) | 18:16
08:58 (4) | 07:02
09:15 (4) | 18:18
09:00 (4) | 07:00
09:13 (4) | 18:20
09:03 (4) | 06:57
09:10 (4) | 18:22

o NN
uoul =
OONN

7:07
0:00
367

| 06:55

| 18:24

| 06:53

| 18:26

| 06:50

| 18:28

| 06:48

| 18:29

| 06:46

| 18:31
08:12 (2) | 06:43
08:17 (2) | 18:33
08:10 (2) | 06:41
08:20 (2) | 18:35
08:08 (2) | 06:38
08:23 (2) | 18:37
08:06 (2) | 06:36
08:24 (2) | 18:39
08:03 (2) | 06:33
08:24 (2) | 18:40
08:02 (2) | 06:31
08:25 (2) | 18:42
08:02 (2) | 06:29
08:26 (2) | 18:44
08:02 (2) | 06:26
08:26 (2) | 18:46
08:01 (2) | 06:24
08:26 (2) | 18:48
08:01 (2) | 06:21
08:26 (2) | 18:50
08:01 (2) | 06:19
08:26 (2) | 18:51
08:01 (2) | 06:17
08:25 (2) | 18:53
08:01 (2) | 06:14
08:24 (2) | 18:55

10

|1

|0

|1

|0

|2

|

21

18

15

15

21

24

28

30

31

33

33

34

34

34

34

34

32

31

29

27

25

21

17

10

647

| April

08:02 (2) | 07:04
08:23 (2) | 20:02
08:03 (2) | 07:02
08:21 (2) | 20:04
08:05 (2) | 07:00
08:20 (2) | 20:06
08:08 (2) | 06:57
08:17 (2) | 20:08

07:28 (1) | 06:43
07:35 (1) | 20:19
07:24 (1) | 06:41
07:39 (1) | 20:20
07:20 (1) | 06:38
07:41 (1) | 20:22
07:19 (1) | 06:36
07:43 (1) | 20:24
07:16 (1) | 06:34
07:44 (1) | 20:26
07:15 (1) | 06:31
07:45 (1) | 20:28
07:15 (1) | 06:29
07:46 (1) | 20:29
07:13 (1) | 06:27
07:46 (1) | 20:31
07:13 (1) | 06:25
07:46 (1) | 20:33
07:12 (1) | 06:22
07:46 (1) | 20:35
07:12 (1) | 06:20
07:46 (1) | 20:37
07:11 (1) | 06:18
07:45 (1) | 20:39
07:11 (1) | 06:16
07:45 (1) | 20:40
07:11 (1) | 06:13
07:45 (1) | 20:42
07:11 (1) | 06:11
07:43 (1) | 20:44
07:12 (1) | 06:09
07:43 (1) | 20:46
07:12 (1) | 06:07
07:41 (1) | 20:48
07:13 (1) | 06:05
07:40 (1) | 20:49
07:13 (1) | 06:03
07:38 (1) | 20:51
08:15 (1) | 06:01
08:36 (1) | 20:53
08:17 (1) | 05:58
08:34 (1) | 20:55
08:20 (1) |
08:30 (1) |

| 419

|

| Mai | Juni
| 05:56 | 05:08
| 20:56 | 21:45
| 05:54 | 05:07
| 20:58 | 21:47
| 05:52 | 05:06
| 21:00 | 21:48
| 05:50 | 05:05
| 21:02 | 21:49
| 05:48 | 05:05
| 21:04 | 21:50
| 05:46 | 05:04
| 21:05 | 21:51
| 05:45 | 05:03
| 21:07 | 21:52
| 05:43 | 05:03
| 21:09 | 21:53
| 05:41 | 05:02
| 21:11 | 21:54
| 05:39 | 05:02
| 21:12 | 21:55
| 05:37 | 05:01
| 21:14 | 21:55
| 05:35 | 05:01
| 21:16 | 21:56
| 05:34 | 05:01
| 21:17 | 21:57
| 05:32 | 05:00
| 21:19 | 21:57
| 05:30 | 05:00
| 21:21 | 21:58
| 05:29 | 05:00
| 21:22 | 21:59
| 05:27 | 05:00
| 21:24 | 21:59
| 05:26 | 05:00
| 21:26 | 21:59
| 05:24 | 05:00
| 21:27 | 22:00
| 05:23 | 05:00
| 21:29 | 22:00
| 05:21 | 05:00
| 21:30 | 22:00
| 05:20 | 05:00
| 21:32 | 22:01
| 05:18 | 05:00
| 21:33 | 22:01
| 05:17 | 05:01
| 21:35 | 22:01
| 05:16 | 05:01
| 21:36 | 22:01
| 05:14 | 05:01
| 21:38 | 22:01
| 05:13 | 05:02
| 21:39 | 22:01
| 05:12 | 05:02
| 21:40 | 22:01
| 05:11 | 05:03
| 21:42 | 22:01
| 05:10 | 05:04
| 21:43 | 22:00
| 05:09 |

| 21:44 |

| 492 | 507
| |

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

Tag im Monat

Sonnenaufgang

Sonnenuntergang (SS:MM)

(SS:MM)

Minuten mit Schatten

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

windPRO 3.6.377 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk

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

Grabstederfeld

SHADOW - Kalender

Berechnung: Zusatzbelastung
Annahmen fiir Schattenwurfberechnung

Lizenzierter Anwender:
Ingenieurbiiro PLANkon
Blumenstrasse 26
DE-26121 Oldenburg
044139034 -0

Roman Wagner vom Berg / mail@plankon.de

Berechnet:

04.06.2024 16:38/3.6.377

Schattenrezeptor: D - Whs. Zum Moordamm 9, Grabstederfeld

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

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

Sonnenscheinstunden | 510 | 458 | 382 | 329 | 261 | 236
astr.max.mogl.Beschattung | | | 539 | 383 | 630 | 1670

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

Tag im Monat Sonnenaufgang  (SS:MM)

Sonnenuntergang (SS:MM)

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

(WEA mit erstem Schatten)

Minuten mit Schatten (WEA mit letztem Schatten)

04.06.2024 16:46 /10 WINAPRO ‘

windPRO 3.6.377 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk



Lizenzierter Anwender:

Ingenieurbiiro PLANkon

Blumenstrasse 26

DE-26121 Oldenburg

044139034 -0

Roman Wagner vom Berg / mail@plankon.de

Berechnet:

04.06.2024 16:38/3.6.377

Projekt:

Grabstederfeld

SHADOW - Kalender

Berechnung: Zusatzbelastung Schattenrezeptor: E - Whs. Westersteder Str. 3, Grabstederfeld
Annahmen fiir Schattenwurfberechnung
Die dargestellten Zeiten sind die astronomisch maximal mdgliche Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint taglich von Sonnenauf- bis -untergang
Die Rotorfldche steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb

| Januar | Februar | Médrz | April | Mai | Juni

1] 08:44 09:18 (5) | 08:15 08:42 (4) | 07:18 07:54 (2) | 07:04 | 05:56 | 05:08

| 16:20 33 09:51(3) | 17:10 15  08:57 (4) | 18:05 19 08:13 (2) | 20:02 | 20:56 | 21:45

2 | 08:44 09:17 (5) | 08:13 08:40 (4) | 07:16 07:54 (2) | 07:02 | 05:54 | 05:07

| 16:21 34 09:51(3) | 17:12 18  08:58 (4) | 18:07 17 08:11 (2) | 20:04 | 20:58 | 21:47

3| 08:44 09:17 (5) | 08:11 08:39 (4) | 07:14 07:55 (2) | 07:00 | 05:52 | 05:06

| 16:22 35 09:52(3) | 17:14 20 08:59 (4) | 18:09 15 08:10 (2) | 20:06 | 21:00 | 21:48

4 | 08:44 09:16 (5) | 08:10 08:38 (4) | 07:11 07:57 (2) | 06:57 | 05:50 | 05:05

| 16:23 36 09:52(3) | 17:16 22 09:00 (4) | 18:11 11 08:08 (2) | 20:08 | 21:02 | 21:49

5108:43 09:16 (5) | 08:08 08:38 (4) | 07:09 | 06:55 | 05:48 | 05:05

| 16:25 37 09:53(3) | 17:18 22 09:00 (4) | 18:13 | 20:10 | 21:04 | 21:50

6 | 08:43 09:15 (5) | 08:06 08:38 (4) | 07:07 | 06:52 | 05:47 | 05:04

| 16:26 38 09:53(3) | 17:20 22 09:00 (4) | 18:14 | 20:11 | 21:05 | 21:51

7 | 08:42 09:15 (5) | 08:04 08:38 (4) | 07:05 | 06:50 | 05:45 | 05:03

| 16:27 39  09:54(3) | 17:22 22 09:00 (4) | 18:16 | 20:13 | 21:07 | 21:52

8 | 08:42 09:14 (5) | 08:02 08:39 (4) | 07:02 | 06:48 | 05:43 | 05:03

| 16:29 41 09:55(3) | 17:24 21 09:00 (4) | 18:18 | 20:15 | 21:09 | 21:53

9 | 08:41 09:14 (5) | 08:01 08:39 (4) | 07:00 | 06:45 | 05:41 | 05:02

| 16:30 41 09:55(3) | 17:26 20 08:59 (4) | 18:20 | 20:17 | 21:11 | 21:54

10 | 08:41 09:14 (5) | 07:59 08:40 (4) | 06:57 07:21 (1) | 06:43 | 05:39 | 05:02

| 16:32 41 09:55(3) | 17:28 19  08:59 (4) | 18:22 11 07:32(1) | 20:19 | 21:12 | 21:55

11 | 08:40 09:15 (5) | 07:57 08:41 (4) | 06:55 07:19 (1) | 06:41 | 05:37 | 05:01

| 16:33 41 09:56 (3) | 17:30 17 08:58 (4) | 18:24 16 07:35(1) | 20:20 | 21:14 | 21:55

12 | 08:39 09:15 (5) | 07:55 08:43 (4) | 06:53 07:16 (1) | 06:38 | 05:35 | 05:01

| 16:35 42 09:57 (3) | 17:32 13 08:56 (4) | 18:26 20 07:36 (1) | 20:22 | 21:16 | 21:56

13 ] 08:39 09:16 (5) | 07:53 08:45 (4) | 06:50 07:15 (1) | 06:36 | 05:34 | 05:01

| 16:36 41 09:57 (3) | 17:34 9 08:54(4) | 18:28 22 07:37 (1) | 20:24 | 21:17 | 21:57

14 | 08:38 09:16 (5) | 07:51 | 06:48 07:13 (1) | 06:34 | 05:32 | 05:00

| 16:38 41 09:57 (3) | 17:36 | 18:29 24 07:37 (1) | 20:26 | 21:19 | 21:57

15| 08:37 09:17 (5) | 07:49 | 06:46 07:12 (1) | 06:31 | 05:30 | 05:00

| 16:39 40 09:57 (3) | 17:38 | 18:31 26 07:38 (1) | 20:28 | 21:21 | 21:58

16 | 08:36 09:16 (5) | 07:47 | 06:43 07:12 (1) | 06:29 | 05:29 | 05:00

| 16:41 41 09:57 (3) | 17:40 | 18:33 27 07:39 (1) | 20:29 | 21:22 | 21:59

17 | 08:35 09:17 (5) | 07:45 | 06:41 07:11 (1) | 06:27 | 05:27 | 05:00

| 16:43 40 09:57 (3) | 17:42 | 18:35 27 07:38(1) | 20:31 | 21:24 | 21:59

18 | 08:34 09:18 (5) | 07:43 | 06:38 07:11 (1) | 06:25 | 05:26 | 05:00

| 16:44 39 09:57 (3) | 17:44 | 18:37 27 07:38(1) | 20:33 | 21:26 | 21:59

19 | 08:33 09:19 (5) | 07:40 08:06 (2) | 06:36 07:10 (1) | 06:22 | 05:24 | 05:00

| 16:46 38 09:57 (3) | 17:46 2 08:08 (2) | 18:39 27  07:37 (1) | 20:35 | 21:27 | 22:00

20 | 08:32 09:19 (5) | 07:38 08:03 (2) | 06:33 07:10 (1) | 06:20 | 05:23 | 05:00

| 16:48 37 09:56 (3) | 17:48 7 08:10 (2) | 18:40 27  07:37 (1) | 20:37 | 21:29 | 22:00

21 ] 08:31 09:21 (5) | 07:36 08:01 (2) | 06:31 07:10 (1) | 06:18 | 05:21 | 05:00

| 16:50 35 09:56 (3) | 17:50 11 08:12 (2) | 18:42 26 07:36 (1) | 20:39 | 21:30 | 22:00

22 | 08:29 09:23 (5) | 07:34 07:59 (2) | 06:29 07:11 (1) | 06:16 | 05:20 | 05:00

| 16:51 33 09:56 (3) | 17:51 14 08:13 (2) | 18:44 24 07:35(1) | 20:40 | 21:32 | 22:01

23| 08:28 09:24 (5) | 07:32 07:57 (2) | 06:26 07:12 (1) | 06:13 | 05:18 | 05:00

| 16:53 27  09:54 (3) | 17:53 17 08:14 (2) | 18:46 22 07:34 (1) | 20:42 | 21:33 | 22:01

24 | 08:27 09:27 (5) | 07:30 07:54 (2) | 06:24 07:12 (1) | 06:11 | 05:17 | 05:01

| 16:55 21 09:54 (3) | 17:55 20 08:14(2) | 18:48 20 07:32 (1) | 20:44 | 21:35 | 22:01

25| 08:25 09:41 (3) | 07:27 07:53 (2) | 06:21 07:14 (1) | 06:09 | 05:16 | 05:01

| 16:57 10 09:51 (3) | 17:57 21 08:14 (2) | 18:50 17 07:31 (1) | 20:46 | 21:36 | 22:01

26 | 08:24 | 07:25 07:53 (2) | 06:19 07:16 (1) | 06:07 | 05:15 | 05:01

| 16:59 | 17:59 22 08:15(2) | 18:51 11 07:27 (1) | 20:48 | 21:38 | 22:01

27 | 08:23 | 07:23 07:52 (2) | 06:17 | 06:05 | 05:13 | 05:02

| 17:01 | 18:01 22 08:14(2) | 18:53 | 20:49 | 21:39 | 22:01

28 | 08:21 08:49 (4) | 07:21 07:53 (2) | 06:14 | 06:03 | 05:12 | 05:02

| 17:03 2 08:51(4) | 18:03 20 08:13(2) | 18:55 | 20:51 | 21:40 | 22:01

29 | 08:20 08:48 (4) | | 07:12 | 06:01 | 05:11 | 05:03

| 17:05 6 08:54(4) | | 19:57 | 20:53 | 21:42 | 22:01

30 | 08:18 08:46 (4) | | 07:09 | 05:58 | 05:10 | 05:04

| 17:06 10  08:56 (4) | | 19:59 | 20:55 | 21:43 | 22:00
31]08:16 08:44 (4) | | 07:07 | | 05:09 |
| 17:08 13 08:57 (4) | | 20:00 | | 21:44 |

Sonnenscheinstunden | 252 | 274 | 367 | 419 | 492 | 507
astr.max.mogl.Beschattung | 932 | 396 | 436 | | |

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

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

Tag im Monat Sonnenaufgang  (SS:MM)

Sonnenuntergang (SS:MM)

Zeitpunkt (SS:MM) Schattenanfang

Minuten mit Schatten Zeitpunkt (SS:MM) Schattenende

04.06.2024 16:46 /11 WINAPRO ‘

windPRO 3.6.377 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk



Projekt:

Grabstederfeld

SHADOW - Kalender

Berechnung: Zusatzbelastung
Annahmen fiir Schattenwurfberechnung

Lizenzierter Anwender:
Ingenieurbiiro PLANkon
Blumenstrasse 26
DE-26121 Oldenburg
044139034 -0

Roman Wagner vom Berg / mail@plankon.de

Berechnet:

04.06.2024 16:38/3.6.377

Schattenrezeptor: E - Whs. Westersteder Str. 3, Grabstederfeld

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

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

Sonnenscheinstunden | 510 | 458 | 382 | 329 | 261 | 236
astr.max.mogl.Beschattung | | | 328 | 325 | 715 | 1023

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

Tag im Monat Sonnenaufgang  (SS:MM)

Sonnenuntergang (SS:MM)

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

(WEA mit erstem Schatten)

Minuten mit Schatten (WEA mit letztem Schatten)

04.06.2024 16:46 /12 WINAPRO ‘

windPRO 3.6.377 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk



Projekt: Lizenzierter Anwender:
Grabstederfeld Ingenieurbiiro PLANkon
Blumenstrasse 26

SHADOW - Kalender

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

Die Sonne scheint taglich von Sonnenauf- bis -untergang

DE-26121 Oldenburg

044139034-0

Roman Wagner vom Berg / mail@plankon.de

Berechnet:

04.06.2024 16:38/3.6.377

Schattenrezeptor: F - Whs. Kreisstr. 6, Bockhorn

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

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

1] 08:44 09:29 (6) | 08:15 08:53 (3) | 07:18 | 07:04 | 05:56 | 05:08

| 16:20 21 09:50 (6) | 17:10 20 09:13(3) | 18:05 | 20:02 | 20:57 | 21:45

2 | 08:44 09:29 (6) | 08:13 08:53 (3) | 07:16 | 07:02 | 05:54 | 05:07

| 16:21 20 09:49 (6) | 17:12 20 09:13 (3) | 18:07 | 20:04 | 20:58 | 21:47

3| 08:44 09:30 (6) | 08:11 08:55 (3) | 07:14 | 07:00 | 05:52 | 05:06

| 16:22 20 09:50(6) | 17:14 18  09:13 (3) | 18:09 | 20:06 | 21:00 | 21:48

4 | 08:44 09:30 (6) | 08:10 08:56 (3) | 07:12 | 06:57 | 05:50 | 05:05

| 16:23 20 09:50(6) | 17:16 16 09:12 (3) | 18:11 | 20:08 | 21:02 | 21:49

5108:43 09:31 (6) | 08:08 08:57 (3) | 07:09 | 06:55 | 05:48 | 05:05

| 16:25 19 09:50 (6) | 17:18 14 09:11 (3) | 18:13 | 20:10 | 21:04 | 21:50

6 | 08:43 09:32 (6) | 08:06 09:00 (3) | 07:07 | 06:53 | 05:47 | 05:04

| 16:26 18  09:50 (6) | 17:20 8 09:08 (3) | 18:14 | 20:11 | 21:05 | 21:51

7 | 08:42 09:33 (6) | 08:04 | 07:05 | 06:50 | 05:45 | 05:03

| 16:27 18  09:51(6) | 17:22 | 18:16 | 20:13 | 21:07 | 21:52

8 | 08:42 09:33 (6) | 08:03 | 07:02 | 06:48 | 05:43 | 05:03

| 16:29 18 09:51(6) | 17:24 | 18:18 | 20:15 | 21:09 | 21:53

9 | 08:41 09:34 (6) | 08:01 | 07:00 | 06:45 | 05:41 | 05:02

| 16:30 16 09:50 (6) | 17:26 | 18:20 | 20:17 | 21:11 | 21:54

10 | 08:41 09:36 (6) | 07:59 | 06:57 | 06:43 | 05:39 | 05:02

| 16:32 15 09:51 (6) | 17:28 | 18:22 | 20:19 | 21:12 | 21:55

11 | 08:40 09:37 (6) | 07:57 | 06:55 07:19 (1) | 06:41 | 05:37 | 05:01

| 16:33 13 09:50 (6) | 17:30 | 18:24 1 07:20 (1) | 20:20 | 21:14 | 21:55

12 | 08:39 09:38 (6) | 07:55 | 06:53 07:16 (1) | 06:38 | 05:36 | 05:01

| 16:35 12 09:50 (6) | 17:32 | 18:26 6 07:22(1) | 20:22 | 21:16 | 21:56

13 ] 08:39 09:40 (6) | 07:53 | 06:50 07:14 (1) | 06:36 | 05:34 | 05:01

| 16:36 9 09:49 (6) | 17:34 | 18:28 10 07:24 (1) | 20:24 | 21:17 | 21:57

14 | 08:38 09:42 (6) | 07:51 | 06:48 07:12 (1) | 06:34 | 05:32 | 05:00

| 16:38 5 09:47 (6) | 17:36 | 18:29 13 07:25(1) | 20:26 | 21:19 | 21:57

15| 08:37 | 07:49 | 06:46 07:09 (1) | 06:31 | 05:30 | 05:00

| 16:39 | 17:38 | 18:31 16 07:25(1) | 20:28 | 21:21 | 21:58

16 | 08:36 | 07:47 | 06:43 07:07 (1) | 06:29 | 05:29 | 05:00

| 16:41 | 17:40 | 18:33 19  07:26 (1) | 20:29 | 21:22 | 21:59

17 | 08:35 | 07:45 | 06:41 07:05 (1) | 06:27 | 05:27 | 05:00

| 16:43 | 17:42 | 18:35 20 07:25(1) | 20:31 | 21:24 | 21:59

18 | 08:34 | 07:43 | 06:38 07:05 (1) | 06:25 | 05:26 | 05:00

| 16:44 | 17:44 | 18:37 20 07:25(1) | 20:33 | 21:26 | 22:00

19 | 08:33 09:03 (3) | 07:40 | 06:36 07:04 (1) | 06:22 | 05:24 | 05:00

| 16:46 2 09:05(3) | 17:46 | 18:39 20 07:24 (1) | 20:35 | 21:27 | 22:00

20 | 08:32 09:01 (3) | 07:38 | 06:33 07:05 (1) | 06:20 | 05:23 | 05:00

| 16:48 5 09:06(3) | 17:48 | 18:40 19 07:24 (1) | 20:37 | 21:29 | 22:00

21 ] 08:31 09:00 (3) | 07:36 | 06:31 07:05 (1) | 06:18 | 05:21 | 05:00

| 16:50 8 09:08(3) | 17:50 | 18:42 17 07:22 (1) | 20:39 | 21:30 | 22:00

22 | 08:29 08:59 (3) | 07:34 | 06:29 07:07 (1) | 06:16 | 05:20 | 05:00

| 16:51 11 09:10 (3) | 17:52 | 18:44 13 07:20 (1) | 20:40 | 21:32 | 22:01

23| 08:28 08:57 (3) | 07:32 | 06:26 07:09 (1) | 06:13 | 05:18 | 05:00

| 16:53 13 09:10 (3) | 17:53 | 18:46 9 07:18(1) | 20:42 | 21:33 | 22:01

24 | 08:27 08:56 (3) | 07:30 | 06:24 | 06:11 | 05:17 | 05:01

| 16:55 15 09:11 (3) | 17:55 | 18:48 | 20:44 | 21:35 | 22:01

25| 08:25 08:54 (3) | 07:27 | 06:21 | 06:09 | 05:16 | 05:01

| 16:57 18  09:12 (3) | 17:57 | 18:50 | 20:46 | 21:36 | 22:01

26 | 08:24 08:53 (3) | 07:25 | 06:19 | 06:07 | 05:15 | 05:02

| 16:59 20 09:13(3) | 17:59 | 18:51 | 20:48 | 21:38 | 22:01

27 | 08:23 08:52 (3) | 07:23 | 06:17 | 06:05 | 05:13 | 05:02

| 17:01 21 09:13 (3) | 18:01 | 18:53 | 20:49 | 21:39 | 22:01

28 | 08:21 08:51 (3) | 07:21 | 06:14 | 06:03 | 05:12 | 05:02

| 17:03 22 09:13(3) | 18:03 | 18:55 | 20:51 | 21:40 | 22:01

29 | 08:20 08:52 (3) | | 07:12 | 06:01 | 05:11 | 05:03

| 17:05 22 09:14(3) | | 19:57 | 20:53 | 21:42 | 22:01

30 | 08:18 08:52 (3) | | 07:09 | 05:58 | 05:10 | 05:04

| 17:06 22 09:14(3) | | 19:59 | 20:55 | 21:43 | 22:00
31]08:16 08:52 (3) | | 07:07 | | 05:09 |
| 17:08 22 09:14(3) | | 20:00 | | 21:44 |

Sonnenscheinstunden | 252 | 274 | 367 | 419 | 492 | 507
astr.max.mogl.Beschattung | 425 | 96 | 183 | | |

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

Tag im Monat Sonnenaufgang  (SS:MM)

Sonnenuntergang (SS:MM)

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

(WEA mit erstem Schatten)

Minuten mit Schatten (WEA mit letztem Schatten)

04.06.2024 16:46 /13 WINAPRO ‘

windPRO 3.6.377 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk



Projekt:

Grabstederfeld

SHADOW - Kalender

Berechnung: Zusatzbelastung
Annahmen fiir Schattenwurfberechnung

Lizenzierter Anwender:

Ingenieurbiiro PLANkon

Blumenstrasse 26
DE-26121 Oldenburg
044139034 -0
Roman Wagner vom Berg / mail@plankon.de

Berechnet:

04.06.2024 16:38/3.6.377

Schattenrezeptor: F - Whs. Kreisstr. 6, Bockhorn

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

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

Sonnenscheinstunden | 510 | 458 | 382 | 329 | 261 | 236
astr.max.mogl.Beschattung | | | 176 | 11 | 323 | 618

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

Tag im Monat Sonnenaufgang  (SS:MM)

Sonnenuntergang (SS:MM)

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

(WEA mit erstem Schatten)

Minuten mit Schatten (WEA mit letztem Schatten)

04.06.2024 16:46 /14 WINAPRO ‘

windPRO 3.6.377 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk



Lizenzierter Anwender:

Ingenieurbiiro PLANkon

Blumenstrasse 26

DE-26121 Oldenburg

044139034 -0

Roman Wagner vom Berg / mail@plankon.de

Berechnet:

04.06.2024 16:38/3.6.377

Projekt:

Grabstederfeld

SHADOW - Kalender

Berechnung: Zusatzbelastung Schattenrezeptor: G - Whs. Zum Moordamm 1, Grabstederfeld
Annahmen fiir Schattenwurfberechnung
Die dargestellten Zeiten sind die astronomisch maximal mdgliche Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint taglich von Sonnenauf- bis -untergang
Die Rotorfldche steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb

| Januar | Februar | Médrz | April | Mai | Juni

1] 08:44 09:45 (5) | 08:15 09:12 (4) | 07:18 07:46 (1) | 07:04 | 05:56 | 05:08

| 16:20 32 10:28(3) | 17:10 12 09:24 (4) | 18:05 25 08:11 (1) | 20:02 | 20:56 | 21:45

2 | 08:44 09:45 (5) | 08:13 09:14 (4) | 07:16 07:44 (1) | 07:02 | 05:54 | 05:07

| 16:21 30 10:27(3) | 17:12 7 09:21 (4) | 18:07 27  08:11 (1) | 20:04 | 20:58 | 21:47

3| 08:44 09:46 (5) | 08:11 | 07:14 07:44 (1) | 07:00 | 05:52 | 05:06

| 16:22 27 10:27 (3) | 17:14 | 18:09 28 08:12 (1) | 20:06 | 21:00 | 21:48

4 | 08:44 09:47 (5) | 08:10 | 07:11 07:43 (1) | 06:57 | 05:50 | 05:05

| 16:23 25 10:26 (3) | 17:16 | 18:11 30 08:13 (1) | 20:08 | 21:02 | 21:49

5108:43 09:48 (5) | 08:08 | 07:09 07:42 (1) | 06:55 | 05:48 | 05:05

| 16:25 22 10:26 (3) | 17:18 | 18:13 31 08:13 (1) | 20:10 | 21:04 | 21:50

6 | 08:43 09:49 (5) | 08:06 | 07:07 07:42 (1) | 06:52 | 05:46 | 05:04

| 16:26 15 10:23(3) | 17:20 | 18:14 31  08:13 (1) | 20:11 | 21:05 | 21:51

7 | 08:42 09:51 (5) | 08:04 | 07:05 07:41 (1) | 06:50 | 05:45 | 05:03

| 16:27 8 09:59 (5) | 17:22 | 18:16 32 08:13 (1) | 20:13 | 21:07 | 21:52

8 | 08:42 09:54 (5) | 08:02 08:29 (2) | 07:02 07:41 (1) | 06:48 | 05:43 | 05:03

| 16:29 2 09:56 (5) | 17:24 7 08:36 (2) | 18:18 32 08:13 (1) | 20:15 | 21:09 | 21:53

9 | 08:41 09:13 (4) | 08:01 08:27 (2) | 07:00 07:41 (1) | 06:45 | 05:41 | 05:02

| 16:30 2 09:15(4) | 17:26 11 08:38 (2) | 18:20 32 08:13 (1) | 20:17 | 21:11 | 21:54

10 | 08:41 09:12 (4) | 07:59 08:25 (2) | 06:57 07:41 (1) | 06:43 | 05:39 | 05:02

| 16:31 4 09:16 (4) | 17:28 14 08:39 (2) | 18:22 31 08:12 (1) | 20:19 | 21:12 | 21:55

11 | 08:40 09:12 (4) | 07:57 08:23 (2) | 06:55 07:42 (1) | 06:41 | 05:37 | 05:01

| 16:33 7 09:19(4) | 17:30 17 08:40 (2) | 18:24 29  08:11 (1) | 20:20 | 21:14 | 21:55

12 | 08:39 09:11 (4) | 07:55 08:21 (2) | 06:53 07:41 (1) | 06:38 | 05:35 | 05:01

| 16:35 9 09:20 (4) | 17:32 20 08:41(2) | 18:26 29  08:10 (1) | 20:22 | 21:16 | 21:56

13 ] 08:39 09:10 (4) | 07:53 08:20 (2) | 06:50 07:42 (1) | 06:36 | 05:34 | 05:01

| 16:36 11 09:21 (4) | 17:34 22 08:42(2) | 18:28 27  08:09 (1) | 20:24 | 21:17 | 21:57

14 | 08:38 09:09 (4) | 07:51 08:18 (2) | 06:48 07:43 (1) | 06:34 | 05:32 | 05:00

| 16:38 13 09:22 (4) | 17:36 24 08:42(2) | 18:29 24 08:07 (1) | 20:26 | 21:19 | 21:57

15| 08:37 09:08 (4) | 07:49 08:18 (2) | 06:46 07:44 (1) | 06:31 | 05:30 | 05:00

| 16:39 15 09:23 (4) | 17:38 24 08:42 (2) | 18:31 21 08:05 (1) | 20:28 | 21:21 | 21:58

16 | 08:36 09:06 (4) | 07:47 08:18 (2) | 06:43 07:47 (1) | 06:29 | 05:29 | 05:00

| 16:41 18 09:24 (4) | 17:40 24 08:42 (2) | 18:33 16 08:03 (1) | 20:29 | 21:22 | 21:59

17 | 08:35 09:05 (4) | 07:45 08:19 (2) | 06:41 07:49 (1) | 06:27 | 05:27 | 05:00

| 16:43 20 09:25(4) | 17:42 23 08:42(2) | 18:35 10 07:59 (1) | 20:31 | 21:24 | 21:59

18 | 08:34 09:04 (4) | 07:43 08:19 (2) | 06:38 | 06:25 | 05:26 | 05:00

| 16:44 21 09:25(4) | 17:44 23 08:42(2) | 18:37 | 20:33 | 21:26 | 21:59

19 | 08:33 09:04 (4) | 07:40 08:20 (2) | 06:36 | 06:22 | 05:24 | 05:00

| 16:46 22 09:26 (4) | 17:46 21 08:41(2) | 18:39 | 20:35 | 21:27 | 22:00

20 | 08:32 09:03 (4) | 07:38 08:20 (2) | 06:33 | 06:20 | 05:23 | 05:00

| 16:48 23 09:26 (4) | 17:48 20 08:40 (2) | 18:40 | 20:37 | 21:29 | 22:00

21 ] 08:31 09:04 (4) | 07:36 08:21 (2) | 06:31 | 06:18 | 05:21 | 05:00

| 16:50 23 09:27 (4) | 17:50 18  08:39 (2) | 18:42 | 20:39 | 21:30 | 22:00

22 | 08:29 09:05 (4) | 07:34 08:23 (2) | 06:29 | 06:16 | 05:20 | 05:00

| 16:51 23 09:28 (4) | 17:51 15 08:38 (2) | 18:44 | 20:40 | 21:32 | 22:01

23| 08:28 09:04 (4) | 07:32 08:25 (2) | 06:26 | 06:13 | 05:18 | 05:00

| 16:53 24 09:28 (4) | 17:53 10 08:35(2) | 18:46 | 20:42 | 21:33 | 22:01

24 | 08:27 09:05 (4) | 07:30 | 06:24 | 06:11 | 05:17 | 05:01

| 16:55 24 09:29 (4) | 17:55 | 18:48 | 20:44 | 21:35 | 22:01

25| 08:25 09:05 (4) | 07:27 | 06:21 | 06:09 | 05:16 | 05:01

| 16:57 23 09:28 (4) | 17:57 | 18:50 | 20:46 | 21:36 | 22:01

26 | 08:24 09:05 (4) | 07:25 07:53 (1) | 06:19 | 06:07 | 05:14 | 05:01

| 16:59 23 09:28 (4) | 17:59 13 08:06 (1) | 18:51 | 20:48 | 21:38 | 22:01

27 | 08:23 09:06 (4) | 07:23 07:49 (1) | 06:17 | 06:05 | 05:13 | 05:02

| 17:01 22 09:28 (4) | 18:01 19 08:08 (1) | 18:53 | 20:49 | 21:39 | 22:01

28 | 08:21 09:07 (4) | 07:21 07:48 (1) | 06:14 | 06:03 | 05:12 | 05:02

| 17:03 21 09:28 (4) | 18:03 22 08:10 (1) | 18:55 | 20:51 | 21:40 | 22:01

29 | 08:20 09:08 (4) | | 07:12 | 06:01 | 05:11 | 05:03

| 17:04 20 09:28(4) | | 19:57 | 20:53 | 21:42 | 22:01

30 | 08:18 09:09 (4) | | 07:09 | 05:58 | 05:10 | 05:04

| 17:06 18 09:27 (4) | | 19:59 | 20:55 | 21:43 | 22:00
31]08:16 09:10 (4) | | 07:07 | | 05:09 |
| 17:08 16 09:26 (4) | | 20:00 | | 21:44 |

Sonnenscheinstunden | 252 | 274 | 367 | 419 | 492 | 507
astr.max.mogl.Beschattung | 563 | 366 | 455 | | |

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

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

Tag im Monat Sonnenaufgang  (SS:MM)

Sonnenuntergang (SS:MM)

Zeitpunkt (SS:MM) Schattenanfang

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

Grabstederfeld

SHADOW - Kalender

Berechnung: Zusatzbelastung
Annahmen fiir Schattenwurfberechnung

Lizenzierter Anwender:

Ingenieurbiiro PLANkon

Blumenstrasse 26
DE-26121 Oldenburg
044139034 -0
Roman Wagner vom Berg / mail@plankon.de

Berechnet:

04.06.2024 16:38/3.6.377

Schattenrezeptor: G - Whs. Zum Moordamm 1, Grabstederfeld

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

| Juli | August | September | Oktober | November | Dezember

1| 05:04 | 05:43 | 06:36 | 07:29 08:22 (1) | 07:26 07:55 (2) | 08:20 08:54 (4)
| 22:00 | 21:26 | 20:20 | 19:08 27  08:49 (1) | 16:58 14 08:09 (2) | 16:15 7 09:01(4)
2 | 05:05 | 05:45 | 06:38 | 07:30 08:20 (1) | 07:28 07:57 (2) | 08:21 08:55 (4)
| 22:00 | 21:24 | 20:18 | 19:05 29  08:49 (1) | 16:56 10 08:07 (2) | 16:14 5 09:00 (4)
3| 05:06 | 05:47 | 06:40 | 07:32 08:19 (1) | 07:29 07:59 (2) | 08:23 08:57 (4)
| 21:59 | 21:22 | 20:16 | 19:03 30 08:49 (1) | 16:54 6 08:05(2) | 16:13 2 08:59 4)

4 | 05:07 | 05:48 | 06:42 | 07:34 08:18 (1) | 07:31 | 08:24

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

Sonnenscheinstunden | 510 | 458 | 382 | 329 | 261 | 236

astr.max.mogl.Beschattung | | | 88 | 699 | 441 | 917

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

Tag im Monat Sonnenaufgang  (SS:MM)

Sonnenuntergang (SS:MM)

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

(WEA mit erstem Schatten)

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

Ingenieurbiiro PLANkon

Blumenstrasse 26

DE-26121 Oldenburg

044139034 -0

Roman Wagner vom Berg / mail@plankon.de

Berechnet:

04.06.2024 16:38/3.6.377

Projekt:

Grabstederfeld

SHADOW - Kalender

Berechnung: Zusatzbelastung Schattenrezeptor: H - (iberbaubare Grundstiicksflache Hauptstr., B-17-WE-Gebiet, Grabstederfeld
Annahmen fiir Schattenwurfberechnung
Die dargestellten Zeiten sind die astronomisch maximal mdgliche Beschattungsdauer, berechnet unter folgenden Annahmen:

Die Sonne scheint taglich von Sonnenauf- bis -untergang

Die Rotorfldche steht immer senkrecht zur Sonneneinfallsrichtung

Die Windenergieanlage/n ist/sind immer in Betrieb

| Januar | Februar | Médrz | April | Mai | Juni

1] 08:44 09:18 (4) | 08:15 08:42 (2) | 07:18 08:03 (1) | 07:04 | 05:56 | 05:08

| 16:20 4 09:22(4) | 17:10 3 08:45(2) | 18:05 27  08:30 (1) | 20:02 | 20:56 | 21:45

2 | 08:44 09:17 (4) | 08:13 08:40 (2) | 07:16 08:03 (1) | 07:02 | 05:54 | 05:07

| 16:21 6 09:23(4) | 17:12 7 08:47 (2) | 18:07 26 08:29 (1) | 20:04 | 20:58 | 21:47

3| 08:44 09:17 (4) | 08:11 08:39 (2) | 07:14 08:04 (1) | 07:00 | 05:52 | 05:06

| 16:22 7 09:24 (4) | 17:14 10 08:49 (2) | 18:09 24 08:28 (1) | 20:06 | 21:00 | 21:48

4 | 08:44 09:16 (4) | 08:10 08:37 (2) | 07:11 08:05 (1) | 06:57 | 05:50 | 05:05

| 16:23 8 09:24 (4) | 17:16 13 08:50 (2) | 18:11 22 08:27 (1) | 20:08 | 21:02 | 21:49

5108:43 09:16 (4) | 08:08 08:35 (2) | 07:09 08:06 (1) | 06:55 | 05:48 | 05:05

| 16:25 10 09:26 (4) | 17:18 16 08:51 (2) | 18:13 18  08:24 (1) | 20:10 | 21:04 | 21:50

6 | 08:43 09:15 (4) | 08:06 08:33 (2) | 07:07 08:08 (1) | 06:52 | 05:46 | 05:04

| 16:26 11 09:26 (4) | 17:20 19  08:52 (2) | 18:14 14 08:22 (1) | 20:11 | 21:05 | 21:51

7 | 08:42 09:15 (4) | 08:04 08:31 (2) | 07:05 08:12 (1) | 06:50 | 05:45 | 05:03

| 16:27 13 09:28 (4) | 17:22 21 08:52(2) | 18:16 5 08:17 (1) | 20:13 | 21:07 | 21:52

8 | 08:42 09:14 (4) | 08:02 08:31 (2) | 07:02 | 06:48 | 05:43 | 05:03

| 16:29 14 09:28 (4) | 17:24 22 08:53(2) | 18:18 | 20:15 | 21:09 | 21:53

9 | 08:41 09:13 (4) | 08:01 08:31 (2) | 07:00 | 06:45 | 05:41 | 05:02

| 16:30 16 09:29 (4) | 17:26 22 08:53(2) | 18:20 | 20:17 | 21:11 | 21:54

10 | 08:41 09:12 (4) | 07:59 08:31 (2) | 06:57 | 06:43 | 05:39 | 05:02

| 16:31 17 09:29 (4) | 17:28 22 08:53(2) | 18:22 | 20:19 | 21:12 | 21:55

11 | 08:40 09:12 (4) | 07:57 08:31 (2) | 06:55 | 06:41 | 05:37 | 05:01

| 16:33 19  09:31 (4) | 17:30 22 08:53(2) | 18:24 | 20:20 | 21:14 | 21:55

12 | 08:39 09:11 (4) | 07:55 08:32 (2) | 06:53 | 06:38 | 05:35 | 05:01

| 16:35 20 09:31(4) | 17:32 20 08:52(2) | 18:26 | 20:22 | 21:16 | 21:56

13 ] 08:39 09:10 (4) | 07:53 08:33 (2) | 06:50 | 06:36 | 05:34 | 05:01

| 16:36 22 09:32(4) | 17:34 19  08:52 (2) | 18:28 | 20:24 | 21:17 | 21:57

14 | 08:38 09:11 (4) | 07:51 08:33 (2) | 06:48 | 06:34 | 05:32 | 05:00

| 16:38 21 09:32(4) | 17:36 17 08:50 (2) | 18:29 | 20:26 | 21:19 | 21:57

15| 08:37 09:11 (4) | 07:49 08:34 (2) | 06:46 | 06:31 | 05:30 | 05:00

| 16:39 22 09:33(4) | 17:38 15  08:49 (2) | 18:31 | 20:28 | 21:21 | 21:58

16 | 08:36 09:11 (4) | 07:47 08:14 (1) | 06:43 | 06:29 | 05:29 | 05:00

| 16:41 21 09:32(4) | 17:40 18  08:47 (2) | 18:33 | 20:29 | 21:22 | 21:59

17 | 08:35 09:11 (4) | 07:45 08:10 (1) | 06:41 | 06:27 | 05:27 | 05:00

| 16:43 22 09:33(4) | 17:42 17 08:43 (2) | 18:35 | 20:31 | 21:24 | 21:59

18 | 08:34 09:12 (4) | 07:43 08:08 (1) | 06:38 | 06:25 | 05:26 | 05:00

| 16:44 21 09:33(4) | 17:44 19 08:27 (1) | 18:37 | 20:33 | 21:26 | 22:00

19 | 08:33 09:13 (4) | 07:40 08:07 (1) | 06:36 | 06:22 | 05:24 | 05:00

| 16:46 21 09:34(4) | 17:46 22 08:29 (1) | 18:39 | 20:35 | 21:27 | 22:00

20 | 08:32 09:12 (4) | 07:38 08:05 (1) | 06:33 | 06:20 | 05:23 | 05:00

| 16:48 21 09:33(4) | 17:48 24 08:29 (1) | 18:40 | 20:37 | 21:29 | 22:00

21 ] 08:31 09:13 (4) | 07:36 08:04 (1) | 06:31 | 06:18 | 05:21 | 05:00

| 16:50 20 09:33(4) | 17:50 26 08:30 (1) | 18:42 | 20:39 | 21:30 | 22:00

22 | 08:29 09:15 (4) | 07:34 08:04 (1) | 06:29 | 06:16 | 05:20 | 05:00

| 16:51 19 09:34 (4) | 17:51 27 08:31(1) | 18:44 | 20:40 | 21:32 | 22:01

23| 08:28 09:15 (4) | 07:32 08:03 (1) | 06:26 | 06:13 | 05:18 | 05:00

| 16:53 18  09:33 (4) | 17:53 29 08:32(1) | 18:46 | 20:42 | 21:33 | 22:01

24 | 08:27 09:17 (4) | 07:30 08:02 (1) | 06:24 | 06:11 | 05:17 | 05:01

| 16:55 16 09:33 (4) | 17:55 29 08:31(1) | 18:48 | 20:44 | 21:35 | 22:01

25| 08:25 09:17 (4) | 07:27 08:02 (1) | 06:21 | 06:09 | 05:16 | 05:01

| 16:57 14 09:31 (4) | 17:57 29  08:31 (1) | 18:50 | 20:46 | 21:36 | 22:01

26 | 08:24 09:19 (4) | 07:25 08:02 (1) | 06:19 | 06:07 | 05:14 | 05:01

| 16:59 11 09:30 (4) | 17:59 30 08:32(1) | 18:51 | 20:48 | 21:38 | 22:01

27 | 08:23 09:22 (4) | 07:23 08:02 (1) | 06:17 | 06:05 | 05:13 | 05:02

| 17:01 6 09:28 (4) | 18:01 29  08:31(1) | 18:53 | 20:49 | 21:39 | 22:01

28 | 08:21 | 07:21 08:02 (1) | 06:14 | 06:03 | 05:12 | 05:02

| 17:03 | 18:03 29  08:31(1) | 18:55 | 20:51 | 21:40 | 22:01

29 | 08:20 | | 07:12 | 06:01 | 05:11 | 05:03

| 17:04 | | 19:57 | 20:53 | 21:42 | 22:01

30 | 08:18 | | 07:09 | 05:58 | 05:10 | 05:04

| 17:06 | | 19:59 | 20:55 | 21:43 | 22:00
31]08:16 | | 07:07 | | 05:09 |
| 17:08 | | 20:00 | | 21:44 |

Sonnenscheinstunden | 252 | 274 | 367 | 419 | 492 | 507
astr.max.mogl.Beschattung | 420 | 576 | 136 | | |

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

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

Tag im Monat Sonnenaufgang  (SS:MM)

Sonnenuntergang (SS:MM)

Zeitpunkt (SS:MM) Schattenanfang

Minuten mit Schatten Zeitpunkt (SS:MM) Schattenende
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Lizenzierter Anwender:

Ingenieurbiiro PLANkon

Blumenstrasse 26

DE-26121 Oldenburg

044139034 -0

Roman Wagner vom Berg / mail@plankon.de

Berechnet:

04.06.2024 16:38/3.6.377

Projekt:

Grabstederfeld

SHADOW - Kalender

Berechnung: Zusatzbelastung Schattenrezeptor: H - (iberbaubare Grundstiicksflache Hauptstr., B-17-WE-Gebiet, Grabstederfeld
Annahmen fiir Schattenwurfberechnung
Die dargestellten Zeiten sind die astronomisch maximal mdgliche Beschattungsdauer, berechnet unter folgenden Annahmen:

Die Sonne scheint taglich von Sonnenauf- bis -untergang

Die Rotorfldche steht immer senkrecht zur Sonneneinfallsrichtung

Die Windenergieanlage/n ist/sind immer in Betrieb

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

Sonnenscheinstunden | 510 | 458 | 382 | 329 | 261 | 236
astr.max.mogl.Beschattung | | | | 568 | 448 | 228

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

Tag im Monat
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Sonnenaufgang

(SS:MM)

Sonnenuntergang (SS:MM)

Minuten mit Schatten

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

04.06.2024 16:46 /18~ WINAPRO ‘

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



Lizenzierter Anwender:

Ingenieurbiiro PLANkon

Blumenstrasse 26

DE-26121 Oldenburg

044139034 -0

Roman Wagner vom Berg / mail@plankon.de

Berechnet:

04.06.2024 16:38/3.6.377

Projekt:

Grabstederfeld

SHADOW - Kalender

Berechnung: Zusatzbelastung Schattenrezeptor: I - Whs. Westersteder Str. 1, Grabstederfeld
Annahmen fiir Schattenwurfberechnung
Die dargestellten Zeiten sind die astronomisch maximal mdgliche Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint taglich von Sonnenauf- bis -untergang
Die Rotorfldche steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb

| Januar | Februar | Médrz | April | Mai | Juni

1] 08:44 09:25 (5) | 08:15 08:57 (4) | 07:18 07:45 (1) | 07:04 | 05:56 | 05:08

| 16:20 39 10:04 (3) | 17:10 16 09:13 (4) | 18:05 25 08:10 (1) | 20:02 | 20:57 | 21:45

2 | 08:44 09:25 (5) | 08:13 08:59 (4) | 07:16 07:44 (1) | 07:02 | 05:54 | 05:07

| 16:21 38 10:03(3) | 17:12 13 09:12 (4) | 18:07 25 08:09 (1) | 20:04 | 20:58 | 21:47

3| 08:44 09:26 (5) | 08:11 09:02 (4) | 07:14 07:44 (1) | 07:00 | 05:52 | 05:06

| 16:22 38 10:04(3) | 17:14 9 09:11 (4) | 18:09 26 08:10 (1) | 20:06 | 21:00 | 21:48

4 | 08:44 09:26 (5) | 08:10 | 07:12 07:44 (1) | 06:57 | 05:50 | 05:05

| 16:23 37 10:03(3) | 17:16 | 18:11 26 08:10 (1) | 20:08 | 21:02 | 21:49

5108:43 09:27 (5) | 08:08 | 07:09 07:44 (1) | 06:55 | 05:48 | 05:05

| 16:25 37 10:04 (3) | 17:18 | 18:13 25 08:09 (1) | 20:10 | 21:04 | 21:50

6 | 08:43 09:27 (5) | 08:06 | 07:07 07:44 (1) | 06:52 | 05:47 | 05:04

| 16:26 36 10:04 (3) | 17:20 | 18:14 25 08:09 (1) | 20:11 | 21:05 | 21:51

7 | 08:42 09:29 (5) | 08:04 | 07:05 07:44 (1) | 06:50 | 05:45 | 05:03

| 16:27 34 10:04 (3) | 17:22 | 18:16 23 08:07 (1) | 20:13 | 21:07 | 21:52

8 | 08:42 09:29 (5) | 08:03 | 07:02 07:45 (1) | 06:48 | 05:43 | 05:03

| 16:29 33  10:04(3) | 17:24 | 18:18 21 08:06 (1) | 20:15 | 21:09 | 21:53

9 | 08:41 09:30 (5) | 08:01 08:27 (2) | 07:00 07:46 (1) | 06:45 | 05:41 | 05:02

| 16:30 30 10:03(3) | 17:26 3 08:30(2) | 18:20 19  08:05 (1) | 20:17 | 21:11 | 21:54

10 | 08:41 09:32 (5) | 07:59 08:25 (2) | 06:57 07:47 (1) | 06:43 | 05:39 | 05:02

| 16:31 26 10:03(3) | 17:28 7 08:32(2) | 18:22 16 08:03 (1) | 20:19 | 21:12 | 21:55

11 | 08:40 09:33 (5) | 07:57 08:23 (2) | 06:55 07:50 (1) | 06:41 | 05:37 | 05:01

| 16:33 24 10:03(3) | 17:30 10 08:33(2) | 18:24 10  08:00 (1) | 20:20 | 21:14 | 21:55

12 | 08:39 09:34 (5) | 07:55 08:21 (2) | 06:53 | 06:38 | 05:35 | 05:01

| 16:35 18  10:01(3) | 17:32 13 08:34 (2) | 18:26 | 20:22 | 21:16 | 21:56

13 ] 08:39 09:36 (5) | 07:53 08:19 (2) | 06:50 | 06:36 | 05:34 | 05:01

| 16:36 7 09:43(5) | 17:34 16  08:35(2) | 18:28 | 20:24 | 21:17 | 21:57

14 | 08:38 | 07:51 08:16 (2) | 06:48 | 06:34 | 05:32 | 05:00

| 16:38 | 17:36 18 08:34 (2) | 18:29 | 20:26 | 21:19 | 21:57

15| 08:37 | 07:49 08:14 (2) | 06:46 | 06:31 | 05:30 | 05:00

| 16:39 | 17:38 21 08:35(2) | 18:31 | 20:28 | 21:21 | 21:58

16 | 08:36 | 07:47 08:15 (2) | 06:43 | 06:29 | 05:29 | 05:00

| 16:41 | 17:40 20 08:35(2) | 18:33 | 20:29 | 21:22 | 21:59

17 | 08:35 09:05 (4) | 07:45 08:15 (2) | 06:41 | 06:27 | 05:27 | 05:00

| 16:43 1 09:06(4) | 17:42 20 08:35(2) | 18:35 | 20:31 | 21:24 | 21:59

18 | 08:34 09:04 (4) | 07:43 08:16 (2) | 06:38 | 06:25 | 05:26 | 05:00

| 16:44 4 09:08 (4) | 17:44 18  08:34 (2) | 18:37 | 20:33 | 21:26 | 22:00

19 | 08:33 09:03 (4) | 07:40 08:16 (2) | 06:36 | 06:22 | 05:24 | 05:00

| 16:46 7 09:10 (4) | 17:46 18  08:34 (2) | 18:39 | 20:35 | 21:27 | 22:00

20 | 08:32 09:01 (4) | 07:38 08:17 (2) | 06:33 | 06:20 | 05:23 | 05:00

| 16:48 9 09:10(4) | 17:48 15 08:32 (2) | 18:40 | 20:37 | 21:29 | 22:00

21 ] 08:31 09:00 (4) | 07:36 08:18 (2) | 06:31 | 06:18 | 05:21 | 05:00

| 16:50 11 09:11 (4) | 17:50 12 08:30 (2) | 18:42 | 20:39 | 21:30 | 22:00

22 | 08:29 08:59 (4) | 07:34 08:21 (2) | 06:29 | 06:16 | 05:20 | 05:00

| 16:51 14 09:13 (4) | 17:51 7 08:28 (2) | 18:44 | 20:40 | 21:32 | 22:01

23| 08:28 08:57 (4) | 07:32 | 06:26 | 06:13 | 05:18 | 05:00

| 16:53 16  09:13 (4) | 17:53 | 18:46 | 20:42 | 21:33 | 22:01

24 | 08:27 08:56 (4) | 07:30 07:54 (1) | 06:24 | 06:11 | 05:17 | 05:01

| 16:55 18  09:14 (4) | 17:55 9 08:03(1) | 18:48 | 20:44 | 21:35 | 22:01

25| 08:25 08:54 (4) | 07:27 07:52 (1) | 06:21 | 06:09 | 05:16 | 05:01

| 16:57 20 09:14 (4) | 17:57 14 08:06 (1) | 18:50 | 20:46 | 21:36 | 22:01

26 | 08:24 08:55 (4) | 07:25 07:50 (1) | 06:19 | 06:07 | 05:14 | 05:01

| 16:59 20 09:15(4) | 17:59 18  08:08 (1) | 18:51 | 20:48 | 21:38 | 22:01

27 | 08:23 08:54 (4) | 07:23 07:47 (1) | 06:17 | 06:05 | 05:13 | 05:02

| 17:01 21 09:15(4) | 18:01 21 08:08 (1) | 18:53 | 20:49 | 21:39 | 22:01

28 | 08:21 08:55 (4) | 07:21 07:46 (1) | 06:14 | 06:03 | 05:12 | 05:02

| 17:03 19  09:14 (4) | 18:03 23 08:09 (1) | 18:55 | 20:51 | 21:40 | 22:01

29 | 08:20 08:56 (4) | | 07:12 | 06:01 | 05:11 | 05:03

| 17:05 19 09:15(4) | | 19:57 | 20:53 | 21:42 | 22:01

30 | 08:18 08:56 (4) | | 07:09 | 05:58 | 05:10 | 05:04

| 17:06 18 09:14 (4) | | 19:59 | 20:55 | 21:43 | 22:00
31]08:16 08:57 (4) | | 07:07 | | 05:09 |
| 17:08 17 09:14 (4) | | 20:00 | | 21:44 |

Sonnenscheinstunden | 252 | 274 | 367 | 419 | 492 | 507
astr.max.mogl.Beschattung | 611 | 321 | 241 | | |

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

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

Tag im Monat Sonnenaufgang  (SS:MM)

Sonnenuntergang (SS:MM)

Zeitpunkt (SS:MM) Schattenanfang

Minuten mit Schatten Zeitpunkt (SS:MM) Schattenende
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Projekt: Lizenzierter Anwender:
Grabstederfeld Ingenieurbiiro PLANkon
Blumenstrasse 26
DE-26121 Oldenburg
044139034-0
Roman Wagner vom Berg / mail@plankon.de

Berechnet:

04.06.2024 16:38/3.6.377

SHADOW - Kalender

Berechnung: Zusatzbelastung Schattenrezeptor: I - Whs. Westersteder Str. 1, Grabstederfeld
Annahmen fiir Schattenwurfberechnung
Die dargestellten Zeiten sind die astronomisch maximal mdgliche Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint taglich von Sonnenauf- bis -untergang
Die Rotorfldche steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb

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

Sonnenscheinstunden | 510 | 458 | 382 | 329 | 261 | 236
astr.max.mogl.Beschattung | | | | 525 | 288 | 1163
Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergegeben (Sommerzeit wie Bezugsjahr):
Tag im Monat Sonnenaufgang  (SS:MM) Zeitpunkt (SS:MM) Schattenanfang (WEA mit erstem Schatten)

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

Ingenieurbiiro PLANkon

Blumenstrasse 26

DE-26121 Oldenburg

044139034 -0

Roman Wagner vom Berg / mail@plankon.de

Berechnet:

04.06.2024 16:38/3.6.377

Projekt:

Grabstederfeld

SHADOW - Kalender

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

Die Sonne scheint taglich von Sonnenauf- bis -untergang

Schattenrezeptor: J - Whs. Akazienweg 1, Grabstederfeld

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

| Januar | Februar | Médrz | April | Mai | Juni

1] 08:44 09:18 (4) | 08:15 08:42 (2) | 07:18 08:01 (1) | 07:04 | 05:56 | 05:08

| 16:20 19  09:37 (4) | 17:10 10  08:52 (2) | 18:05 35 08:36 (1) | 20:02 | 20:56 | 21:45

2 | 08:44 09:17 (4) | 08:13 08:40 (2) | 07:16 08:00 (1) | 07:02 | 05:54 | 05:07

| 16:21 20 09:37 (4) | 17:12 13 08:53 (2) | 18:07 35 08:35(1) | 20:04 | 20:58 | 21:47

3| 08:44 09:17 (4) | 08:11 08:39 (2) | 07:14 08:01 (1) | 07:00 | 05:52 | 05:06

| 16:22 21 09:38(4) | 17:14 17 08:56 (2) | 18:09 34  08:35(1) | 20:06 | 21:00 | 21:48

4 | 08:44 09:16 (4) | 08:10 08:37 (2) | 07:11 08:01 (1) | 06:57 | 05:50 | 05:05

| 16:23 22 09:38(4) | 17:16 20 08:57 (2) | 18:11 34  08:35(1) | 20:08 | 21:02 | 21:49

5108:43 09:17 (4) | 08:08 08:35 (2) | 07:09 08:01 (1) | 06:55 | 05:48 | 05:05

| 16:25 22 09:39(4) | 17:18 22 08:57(2) | 18:13 32 08:33(1) | 20:10 | 21:04 | 21:50

6 | 08:43 09:17 (4) | 08:06 08:35 (2) | 07:07 08:02 (1) | 06:52 | 05:46 | 05:04

| 16:26 22 09:39(4) | 17:20 23 08:58 (2) | 18:14 31  08:33(1) | 20:11 | 21:05 | 21:51

7 | 08:42 09:17 (4) | 08:04 08:34 (2) | 07:04 08:02 (1) | 06:50 | 05:45 | 05:03

| 16:27 24 09:41(4) | 17:22 24 08:58 (2) | 18:16 29 08:31(1) | 20:13 | 21:07 | 21:52

8 | 08:42 09:17 (4) | 08:02 08:34 (2) | 07:02 08:03 (1) | 06:48 | 05:43 | 05:03

| 16:29 24 09:41(4) | 17:24 25 08:59 (2) | 18:18 27  08:30 (1) | 20:15 | 21:09 | 21:53

9 | 08:41 09:17 (4) | 08:01 08:34 (2) | 07:00 08:04 (1) | 06:45 | 05:41 | 05:02

| 16:30 24 09:41(4) | 17:26 25 08:59 (2) | 18:20 25 08:29 (1) | 20:17 | 21:11 | 21:54

10 | 08:41 09:17 (4) | 07:59 08:34 (2) | 06:57 08:05 (1) | 06:43 | 05:39 | 05:02

| 16:31 25 09:42 (4) | 17:28 25 08:59 (2) | 18:22 21 08:26 (1) | 20:19 | 21:12 | 21:55

11 | 08:40 09:19 (4) | 07:57 08:34 (2) | 06:55 08:08 (1) | 06:41 | 05:37 | 05:01

| 16:33 24 09:43 (4) | 17:30 25 08:59 (2) | 18:24 15 08:23 (1) | 20:20 | 21:14 | 21:55

12 | 08:39 09:19 (4) | 07:55 08:35 (2) | 06:53 08:12 (1) | 06:38 | 05:35 | 05:01

| 16:35 24 09:43(4) | 17:32 24 08:59 (2) | 18:26 5 08:17 (1) | 20:22 | 21:16 | 21:56

13 ] 08:39 09:19 (4) | 07:53 08:35 (2) | 06:50 | 06:36 | 05:34 | 05:01

| 16:36 25 09:44(4) | 17:34 23 08:58 (2) | 18:28 | 20:24 | 21:17 | 21:57

14 | 08:38 09:20 (4) | 07:51 08:35 (2) | 06:48 | 06:34 | 05:32 | 05:00

| 16:38 24 09:44 (4) | 17:36 22 08:57 (2) | 18:29 | 20:26 | 21:19 | 21:57

15| 08:37 09:20 (4) | 07:49 08:36 (2) | 06:46 | 06:31 | 05:30 | 05:00

| 16:39 25 09:45(4) | 17:38 20 08:56 (2) | 18:31 | 20:28 | 21:21 | 21:58

16 | 08:36 09:20 (4) | 07:47 08:38 (2) | 06:43 | 06:29 | 05:29 | 05:00

| 16:41 24 09:44 (4) | 17:40 17 08:55(2) | 18:33 | 20:29 | 21:22 | 21:59

17 | 08:35 09:21 (4) | 07:45 08:40 (2) | 06:41 | 06:27 | 05:27 | 05:00

| 16:43 23 09:44 (4) | 17:42 13 08:53 (2) | 18:35 | 20:31 | 21:24 | 21:59

18 | 08:34 09:21 (4) | 07:43 08:14 (1) | 06:38 | 06:25 | 05:26 | 05:00

| 16:44 24 09:45(4) | 17:44 18  08:50 (2) | 18:37 | 20:33 | 21:26 | 21:59

19 | 08:33 09:22 (4) | 07:40 08:11 (1) | 06:36 | 06:22 | 05:24 | 05:00

| 16:46 23 09:45(4) | 17:46 18 08:29 (1) | 18:39 | 20:35 | 21:27 | 22:00

20 | 08:32 09:22 (4) | 07:38 08:08 (1) | 06:33 | 06:20 | 05:23 | 05:00

| 16:48 22 09:44 (4) | 17:48 22 08:30 (1) | 18:40 | 20:37 | 21:29 | 22:00

21 ] 08:31 09:24 (4) | 07:36 08:06 (1) | 06:31 | 06:18 | 05:21 | 05:00

| 16:50 20 09:44 (4) | 17:50 26 08:32 (1) | 18:42 | 20:39 | 21:30 | 22:00

22 | 08:29 09:25 (4) | 07:34 08:05 (1) | 06:29 | 06:16 | 05:20 | 05:00

| 16:51 19  09:44 (4) | 17:51 28 08:33(1) | 18:44 | 20:40 | 21:32 | 22:01

23| 08:28 09:26 (4) | 07:32 08:04 (1) | 06:26 | 06:13 | 05:18 | 05:00

| 16:53 17 09:43 (4) | 17:53 30 08:34(1) | 18:46 | 20:42 | 21:33 | 22:01

24 | 08:27 09:28 (4) | 07:30 08:03 (1) | 06:24 | 06:11 | 05:17 | 05:01

| 16:55 15  09:43 (4) | 17:55 31 08:34(1) | 18:48 | 20:44 | 21:35 | 22:01

25| 08:25 09:29 (4) | 07:27 08:02 (1) | 06:21 | 06:09 | 05:16 | 05:01

| 16:57 12 09:41 (4) | 17:57 33  08:35(1) | 18:50 | 20:46 | 21:36 | 22:01

26 | 08:24 09:31 (4) | 07:25 08:02 (1) | 06:19 | 06:07 | 05:14 | 05:01

| 16:59 7 09:38(4) | 17:59 34 08:36 (1) | 18:51 | 20:48 | 21:38 | 22:01

27 | 08:23 | 07:23 08:01 (1) | 06:17 | 06:05 | 05:13 | 05:02

| 17:01 | 18:01 34 08:35(1) | 18:53 | 20:49 | 21:39 | 22:01

28 | 08:21 | 07:21 08:01 (1) | 06:14 | 06:03 | 05:12 | 05:02

| 17:03 | 18:03 35 08:36 (1) | 18:55 | 20:51 | 21:40 | 22:01

29 | 08:20 | | 07:12 | 06:01 | 05:11 | 05:03

| 17:04 | | 19:57 | 20:53 | 21:42 | 22:01

30 | 08:18 | | 07:09 | 05:58 | 05:10 | 05:04

| 17:06 | | 19:59 | 20:55 | 21:43 | 22:00
31]08:16 08:44 (2) | | 07:07 | | 05:09 |
| 17:08 5 08:49(2) | | 20:00 | | 21:44 |

Sonnenscheinstunden | 252 | 274 | 367 | 419 | 492 | 507
astr.max.mogl.Beschattung | 556 | 657 | 323 | | |

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

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

Tag im Monat Sonnenaufgang  (SS:MM)

Sonnenuntergang (SS:MM)

Zeitpunkt (SS:MM) Schattenanfang

Minuten mit Schatten Zeitpunkt (SS:MM) Schattenende
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windPRO 3.6.377 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk



Lizenzierter Anwender:

Ingenieurbiiro PLANkon

Blumenstrasse 26

DE-26121 Oldenburg

044139034 -0

Roman Wagner vom Berg / mail@plankon.de

Berechnet:

04.06.2024 16:38/3.6.377

Projekt:

Grabstederfeld

SHADOW - Kalender

Berechnung: Zusatzbelastung Schattenrezeptor: J - Whs. Akazienweg 1, Grabstederfeld
Annahmen fiir Schattenwurfberechnung
Die dargestellten Zeiten sind die astronomisch maximal mdgliche Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint taglich von Sonnenauf- bis -untergang
Die Rotorfldche steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb

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

Sonnenscheinstunden | 510 | 458 | 382 | 329 | 261 | 236
astr.max.mogl.Beschattung | | | | 793 | 511 | 553

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

Tag im Monat

windPRO 3.6.377 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk

Sonnenaufgang

(SS:MM)

Sonnenuntergang (SS:MM)

Minuten mit Schatten

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



Lizenzierter Anwender:

Ingenieurbiiro PLANkon

Blumenstrasse 26

DE-26121 Oldenburg

044139034 -0

Roman Wagner vom Berg / mail@plankon.de

Berechnet:

04.06.2024 16:38/3.6.377

Projekt:

Grabstederfeld

SHADOW - Kalender

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

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

Schattenrezeptor: K - Whs. Rebhuhnweg 4, Grabstederfeld

Die Windenergieanlage/n ist/sind immer in Betrieb

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

1] 08:44 09:48 (4) | 08:15 09:01 (2) | 07:18 08:46 (1) | 07:04 | 05:56 | 05:08

| 16:20 23 10:11(4) | 17:10 27  09:28 (2) | 18:05 21 09:07 (1) | 20:02 | 20:56 | 21:45

2 | 08:44 09:48 (4) | 08:13 08:54 (1) | 07:16 08:48 (1) | 07:02 | 05:54 | 05:07

| 16:21 22 10:10(4) | 17:12 32 09:28 (2) | 18:07 15 09:03 (1) | 20:04 | 20:58 | 21:47

3| 08:44 09:49 (4) | 08:11 08:50 (1) | 07:14 | 07:00 | 05:52 | 05:06

| 16:22 22 10:11(4) | 17:14 38 09:28 (2) | 18:09 | 20:06 | 21:00 | 21:48

4 | 08:44 09:49 (4) | 08:10 08:48 (1) | 07:11 | 06:57 | 05:50 | 05:05

| 16:23 22 10:11(4) | 17:16 39  09:27 (2) | 18:11 | 20:08 | 21:02 | 21:49

5108:43 09:50 (4) | 08:08 08:46 (1) | 07:09 | 06:55 | 05:48 | 05:05

| 16:25 21 10:11(4) | 17:18 41 09:27 (2) | 18:13 | 20:10 | 21:04 | 21:50

6 | 08:43 09:51 (4) | 08:06 08:44 (1) | 07:07 | 06:52 | 05:46 | 05:04

| 16:26 20 10:11(4) | 17:20 42 09:26 (2) | 18:14 | 20:11 | 21:05 | 21:51

7 | 08:42 09:52 (4) | 08:04 08:43 (1) | 07:04 | 06:50 | 05:45 | 05:03

| 16:27 19  10:11 (4) | 17:22 41 09:24 (2) | 18:16 | 20:13 | 21:07 | 21:52

8 | 08:42 09:53 (4) | 08:02 08:42 (1) | 07:02 | 06:48 | 05:43 | 05:03

| 16:29 18  10:11 (4) | 17:24 40  09:22 (2) | 18:18 | 20:15 | 21:09 | 21:53

9 | 08:41 09:54 (4) | 08:01 08:41 (1) | 07:00 | 06:45 | 05:41 | 05:02

| 16:30 16  10:10 (4) | 17:26 38 09:19 (2) | 18:20 | 20:17 | 21:11 | 21:54

10 | 08:41 09:55 (4) | 07:59 08:40 (1) | 06:57 | 06:43 | 05:39 | 05:02

| 16:31 14 10:09 (4) | 17:28 36 09:16 (1) | 18:22 | 20:19 | 21:12 | 21:55

11 | 08:40 09:57 (4) | 07:57 08:40 (1) | 06:55 | 06:41 | 05:37 | 05:01

| 16:33 13 10:10 (4) | 17:30 37 09:17 (1) | 18:24 | 20:20 | 21:14 | 21:55

12 | 08:39 09:59 (4) | 07:55 08:39 (1) | 06:53 | 06:38 | 05:35 | 05:01

| 16:34 9 10:08 (4) | 17:32 39 09:18 (1) | 18:26 | 20:22 | 21:16 | 21:56

13 ] 08:39 10:02 (4) | 07:53 08:39 (1) | 06:50 | 06:36 | 05:34 | 05:01

| 16:36 4 10:06 (4) | 17:34 39 09:18 (1) | 18:28 | 20:24 | 21:17 | 21:57

14 | 08:38 | 07:51 08:38 (1) | 06:48 | 06:34 | 05:32 | 05:00

| 16:38 | 17:36 40 09:18 (1) | 18:29 | 20:26 | 21:19 | 21:57

15| 08:37 09:08 (2) | 07:49 08:37 (1) | 06:45 | 06:31 | 05:30 | 05:00

| 16:39 5 09:13(2) | 17:38 41 09:18 (1) | 18:31 | 20:28 | 21:21 | 21:58

16 | 08:36 09:06 (2) | 07:47 08:37 (1) | 06:43 | 06:29 | 05:29 | 05:00

| 16:41 9 09:15(2) | 17:40 41 09:18 (1) | 18:33 | 20:29 | 21:22 | 21:59

17 | 08:35 09:05 (2) | 07:45 08:37 (1) | 06:41 | 06:27 | 05:27 | 05:00

| 16:43 13 09:18 (2) | 17:42 42 09:19 (1) | 18:35 | 20:31 | 21:24 | 21:59

18 | 08:34 09:04 (2) | 07:43 08:38 (1) | 06:38 | 06:24 | 05:26 | 05:00

| 16:44 15 09:19(2) | 17:44 41 09:19 (1) | 18:37 | 20:33 | 21:26 | 21:59

19 | 08:33 09:03 (2) | 07:40 08:38 (1) | 06:36 | 06:22 | 05:24 | 05:00

| 16:46 18 09:21(2) | 17:46 41 09:19 (1) | 18:39 | 20:35 | 21:27 | 22:00

20 | 08:32 09:01 (2) | 07:38 08:37 (1) | 06:33 | 06:20 | 05:23 | 05:00

| 16:48 21 09:22(2) | 17:48 41 09:18 (1) | 18:40 | 20:37 | 21:29 | 22:00

21 ] 08:31 09:01 (2) | 07:36 08:38 (1) | 06:31 | 06:18 | 05:21 | 05:00

| 16:50 22 09:23(2) | 17:50 39  09:17 (1) | 18:42 | 20:38 | 21:30 | 22:00

22 | 08:29 09:01 (2) | 07:34 08:38 (1) | 06:29 | 06:16 | 05:20 | 05:00

| 16:51 24 09:25(2) | 17:51 39  09:17 (1) | 18:44 | 20:40 | 21:32 | 22:01

23| 08:28 09:00 (2) | 07:32 08:39 (1) | 06:26 | 06:13 | 05:18 | 05:00

| 16:53 25 09:25(2) | 17:53 38 09:17 (1) | 18:46 | 20:42 | 21:33 | 22:01

24 | 08:27 09:01 (2) | 07:30 08:39 (1) | 06:24 | 06:11 | 05:17 | 05:01

| 16:55 25 09:26 (2) | 17:55 36 09:15(1) | 18:48 | 20:44 | 21:35 | 22:01

25| 08:25 09:00 (2) | 07:27 08:40 (1) | 06:21 | 06:09 | 05:16 | 05:01

| 16:57 26 09:26 (2) | 17:57 34 09:14 (1) | 18:50 | 20:46 | 21:36 | 22:01

26 | 08:24 09:00 (2) | 07:25 08:41 (1) | 06:19 | 06:07 | 05:14 | 05:01

| 16:59 27 09:27 (2) | 17:59 32 09:13(1) | 18:51 | 20:48 | 21:38 | 22:01

27 | 08:23 09:00 (2) | 07:23 08:42 (1) | 06:17 | 06:05 | 05:13 | 05:02

| 17:01 28 09:28 (2) | 18:01 29  09:11 (1) | 18:53 | 20:49 | 21:39 | 22:01

28 | 08:21 09:00 (2) | 07:21 08:43 (1) | 06:14 | 06:03 | 05:12 | 05:02

| 17:03 28 09:28 (2) | 18:03 26 09:09 (1) | 18:55 | 20:51 | 21:40 | 22:01

29 | 08:20 09:01 (2) | | 07:12 | 06:00 | 05:11 | 05:03

| 17:04 28  09:29 (2) | | 19:57 | 20:53 | 21:42 | 22:01

30 | 08:18 09:01 (2) | | 07:09 | 05:58 | 05:10 | 05:04

| 17:06 27 09:28 (2) | | 19:59 | 20:55 | 21:43 | 22:00
31]08:16 09:01 (2) | | 07:07 | | 05:09 |
| 17:08 27 09:28 (2) | | 20:00 | | 21:44 |

Sonnenscheinstunden | 252 | 274 | 367 | 419 | 492 | 507
astr.max.mogl.Beschattung | 591 | 1049 | 36 | | |

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

Tag im Monat Sonnenaufgang  (SS:MM)

Sonnenuntergang (SS:MM)

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

(WEA mit erstem Schatten)

Minuten mit Schatten (WEA mit letztem Schatten)

04.06.2024 16:46 /23 WINAPRO ‘

windPRO 3.6.377 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk



Lizenzierter Anwender:

Ingenieurbiiro PLANkon

Blumenstrasse 26

DE-26121 Oldenburg

044139034 -0

Roman Wagner vom Berg / mail@plankon.de

Berechnet:

04.06.2024 16:38/3.6.377

Projekt:

Grabstederfeld

SHADOW - Kalender

Berechnung: Zusatzbelastung Schattenrezeptor: K - Whs. Rebhuhnweg 4, Grabstederfeld
Annahmen fiir Schattenwurfberechnung
Die dargestellten Zeiten sind die astronomisch maximal mdgliche Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint taglich von Sonnenauf- bis -untergang
Die Rotorfldche steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb

| Juli |August | SeptembejOktober | November | Dezember
1| 05:04 | 05:43 | 06:36 | 07:28 | 07:26 08:10 (1) | 08:20 09:40 (4)
| 22:00 | 21:26 | 20:20 | 19:08 | 16:58 36 08:46 (1) | 16:15 12 09:52 (4)
2 | 05:05 | 05:45 | 06:38 | 07:30 | 07:28 08:11 (1) | 08:21 09:38 (4)
| 22:00 | 21:24 | 20:18 | 19:05 | 16:56 38 08:49 (2) | 16:14 14 09:52 (4)
3| 05:06 | 05:47 | 06:40 | 07:32 | 07:29 08:12 (1) | 08:23 09:38 (4)
| 21:59 | 21:22 | 20:16 | 19:03 | 16:54 40  08:52 (2) | 16:13 16 09:54 (4)
4 | 05:07 | 05:48 | 06:42 | 07:34 | 07:31 08:13 (1) | 08:24 09:37 (4)
| 21:59 | 21:20 | 20:13 | 19:00 | 16:52 41 08:54 (2) | 16:13 18  09:55 (4)
51 05:07 | 05:50 | 06:43 | 07:36 | 07:33 08:14 (1) | 08:25 09:37 (4)
| 21:58 | 21:18 | 20:11 | 18:58 | 16:51 41 08:55(2) | 16:12 19 09:56 (4)
6 | 05:08 | 05:52 | 06:45 | 07:37 | 07:35 08:16 (1) | 08:27 09:37 (4)
| 21:58 | 21:17 | 20:08 | 18:56 | 16:49 41 08:57 (2) | 16:12 20 09:57 (4)
7 | 05:09 | 05:53 | 06:47 | 07:39 | 07:37 08:18 (1) | 08:28 09:38 (4)
| 21:57 | 21:15 | 20:06 | 18:53 | 16:47 39 08:57(2) | 16:11 20 09:58 (4)
8| 05:10 | 05:55 | 06:48 | 07:41 | 07:39 08:20 (1) | 08:29 09:37 (4)
| 21:56 | 21:13 | 20:04 | 18:51 | 16:45 38 08:58 (2) | 16:11 22 09:59 (4)
9 | 05:11 | 05:57 | 06:50 | 07:43 | 07:41 08:26 (1) | 08:31 09:37 (4)
| 21:56 | 21:11 | 20:01 | 18:49 | 16:43 29 08:58 (2) | 16:11 22 09:59 (4)
10 | 05:12 | 05:58 | 06:52 | 07:45 | 07:43 08:32 (2) | 08:32 09:38 (4)
| 21:55 | 21:09 | 19:59 | 18:46 | 16:42 27  08:59 (2) | 16:10 22 10:00 (4)
11 | 05:13 | 06:00 | 06:54 | 07:46 09:25 (1) | 07:45 08:32 (2) | 08:33 09:38 (4)
| 21:54 | 21:07 | 19:56 | 18:44 10 09:35(1) | 16:40 27 08:59 (2) | 16:10 23 10:01 (4)
12 | 05:15 | 06:02 | 06:55 | 07:48 09:21 (1) | 07:46 08:32 (2) | 08:34 09:38 (4)
| 21:53 | 21:05 | 19:54 | 18:41 18 09:39 (1) | 16:38 27  08:59 (2) | 16:10 23 10:01 (4)
13 ] 05:16 | 06:03 | 06:57 | 07:50 09:18 (1) | 07:48 08:32 (2) | 08:35 09:38 (4)
| 21:52 | 21:03 | 19:51 | 18:39 23 09:41 (1) | 16:37 27  08:59 (2) | 16:10 24 10:02 (4)
14 | 05:17 | 06:05 | 06:59 | 07:52 09:16 (1) | 07:50 08:33 (2) | 08:36 09:39 (4)
| 21:51 | 21:01 | 19:49 | 18:37 27  09:43 (1) | 16:35 28  09:01(2) | 16:10 24 10:03 (4)
15 | 05:18 | 06:07 | 07:01 | 07:54 09:14 (1) | 07:52 08:33 (2) | 08:37 09:39 (4)
| 21:50 | 20:58 | 19:47 | 18:35 31  09:45(1) | 16:34 28  09:01 (2) | 16:10 24 10:03 (4)
16 | 05:19 | 06:09 | 07:02 | 07:56 09:12 (1) | 07:54 08:34 (2) | 08:38 09:40 (4)
| 21:49 | 20:56 | 19:44 | 18:32 33 09:45(1) | 16:32 26 09:00 (2) | 16:10 24 10:04 (4)
17 | 05:21 | 06:10 | 07:04 | 07:57 09:11 (1) | 07:56 08:34 (2) | 08:39 09:40 (4)
| 21:48 | 20:54 | 19:42 | 18:30 35 09:46 (1) | 16:31 26 09:00 (2) | 16:10 25  10:05 (4)
18 | 05:22 | 06:12 | 07:06 | 07:59 09:10 (1) | 07:58 08:35 (2) | 08:39 09:40 (4)
| 21:47 | 20:52 | 19:39 | 18:28 36 09:46 (1) | 16:29 25 09:00 (2) | 16:10 24 10:04 (4)
19 | 05:23 | 06:14 | 07:07 | 08:01 09:09 (1) | 07:59 08:35 (2) | 08:40 09:41 (4)
| 21:45 | 20:50 | 19:37 | 18:26 38 09:47 (1) | 16:28 25 09:00(2) | 16:11 24 10:054)
20 | 05:25 | 06:15 | 07:09 | 08:03 09:08 (1) | 08:01 08:36 (2) | 08:41 09:41 (4)
| 21:44 | 20:48 | 19:34 | 18:23 40 09:48 (1) | 16:26 24 09:00 (2) | 16:11 25  10:06 (4)
21 ] 05:26 | 06:17 | 07:11 | 08:05 09:08 (1) | 08:03 08:36 (2) | 08:41 09:41 (4)
| 21:43 | 20:45 | 19:32 | 18:21 40 09:48 (1) | 16:25 22 08:58 (2) | 16:11 25  10:06 (4)
22 | 05:28 | 06:19 | 07:13 | 08:07 09:07 (1) | 08:05 08:37 (2) | 08:42 09:42 (4)
| 21:41 | 20:43 | 19:29 | 18:19 41 09:48 (1) | 16:24 21 08:58 (2) | 16:12 25 10:07 (4)
23 | 05:29 | 06:21 | 07:14 | 08:09 09:07 (1) | 08:06 08:39 (2) | 08:42 09:42 (4)
| 21:40 | 20:41 | 19:27 | 18:17 41 09:48 (1) | 16:23 18  08:57 (2) | 16:12 25 10:07 (4)
24 | 05:31 | 06:22 | 07:16 | 08:10 09:07 (1) | 08:08 08:41 (2) | 08:43 09:42 (4)
| 21:39 | 20:39 | 19:25 | 18:15 41 09:48 (1) | 16:22 16  08:57 (2) | 16:13 25 10:07 (4)
25 ] 05:32 | 06:24 | 07:18 | 07:12 08:07 (1) | 08:10 08:43 (2) | 08:43 09:44 (4)
| 21:37 | 20:36 | 19:22 | 17:12 41  08:48 (1) | 16:20 13 08:56 (2) | 16:13 24 10:08 (4)
26 | 05:34 | 06:26 | 07:20 | 07:14 08:07 (1) | 08:12 08:45 (2) | 08:44 09:44 (4)
| 21:36 | 20:34 | 19:20 | 17:10 41  08:48 (1) | 16:19 9 08:54(2) | 16:14 24 10:08 (4)
27 | 05:35 | 06:28 | 07:21 | 07:16 08:07 (1) | 08:13 08:47 (2) | 08:44 09:44 (4)
| 21:34 | 20:32 | 19:17 | 17:08 41  08:48 (1) | 16:18 5 08:52(2) | 16:15 25 10:09 (4)
28 | 05:37 | 06:29 | 07:23 | 07:18 08:07 (1) | 08:15 | 08:44 09:45 (4)
| 21:32 | 20:30 | 19:15 | 17:06 40 08:47 (1) | 16:17 | 16:16 24 10:09 (4)
29 | 05:38 | 06:31 | 07:25 | 07:20 08:07 (1) | 08:16 09:43 (4) | 08:44 09:45 (4)
| 21:31 | 20:27 | 19:12 | 17:04 40 08:47 (1) | 16:17 2 09:45(4) | 16:17 24 10:09 (4)
30 | 05:40 | 06:33 | 07:27 | 07:22 08:09 (1) | 08:18 09:40 (4) | 08:44 09:46 (4)
| 21:29 | 20:25 | 19:10 | 17:02 38 08:47 (1) | 16:16 9 09:49 (4) | 16:18 24 10:10 (4)
31| 05:42 | 06:35 | | 07:24 08:09 (1) | | 08:44 09:47 (4)
| 21:27 | 20:23 | | 17:00 37 08:46 (1) | | 16:19 23 10:10 (4)

Sonnenscheinstunden | 510 | 458 | 382 | 329 | 261 | 236
astr.max.mogl.Beschattung | | | | 732 | 748 | 693

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

Tag im Monat

windPRO 3.6.377 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk

Sonnenaufgang

(SS:MM)

Sonnenuntergang (SS:MM)

Minuten mit Schatten

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

04.06.2024 16:46 /24 WINAPRO ‘

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



Lizenzierter Anwender:

Ingenieurbiiro PLANkon

Blumenstrasse 26

DE-26121 Oldenburg

044139034 -0

Roman Wagner vom Berg / mail@plankon.de

Berechnet:

04.06.2024 16:38/3.6.377

Projekt:

Grabstederfeld

SHADOW - Kalender

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

Die Sonne scheint taglich von Sonnenauf- bis -untergang

Schattenrezeptor: L - Whs. Rebhuhnweg 1, Grabstederfeld

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

| Januar | Februar | Médrz | April | Mai | Juni

1] 08:44 09:31 (4) | 08:15 08:49 (2) | 07:18 08:28 (1) | 07:04 | 05:56 | 05:08

| 16:20 24 09:55(4) | 17:10 25 09:14 (2) | 18:05 25  08:53 (1) | 20:02 | 20:56 | 21:45

2 | 08:44 09:31 (4) | 08:13 08:49 (2) | 07:16 08:29 (1) | 07:02 | 05:54 | 05:07

| 16:21 24 09:55(4) | 17:12 25 09:14 (2) | 18:07 21 08:50 (1) | 20:04 | 20:58 | 21:47

3| 08:44 09:32 (4) | 08:11 08:50 (2) | 07:14 08:32 (1) | 07:00 | 05:52 | 05:06

| 16:22 24 09:56 (4) | 17:14 25 09:15(2) | 18:09 16  08:48 (1) | 20:06 | 21:00 | 21:48

4 | 08:44 09:32 (4) | 08:10 08:50 (2) | 07:11 08:37 (1) | 06:57 | 05:50 | 05:05

| 16:23 24 09:56 (4) | 17:16 25 09:15(2) | 18:11 5 08:42 (1) | 20:08 | 21:02 | 21:49

5108:43 09:33 (4) | 08:08 08:50 (2) | 07:09 | 06:55 | 05:48 | 05:05

| 16:25 24 09:57 (4) | 17:18 25 09:15(2) | 18:13 | 20:10 | 21:04 | 21:50

6 | 08:43 09:33 (4) | 08:06 08:51 (2) | 07:07 | 06:52 | 05:46 | 05:04

| 16:26 23 09:56 (4) | 17:20 24 09:15(2) | 18:14 | 20:11 | 21:05 | 21:51

7 | 08:42 09:34 (4) | 08:04 08:52 (2) | 07:04 | 06:50 | 05:45 | 05:03

| 16:27 23 09:57 (4) | 17:22 22 09:14(2) | 18:16 | 20:13 | 21:07 | 21:52

8 | 08:42 09:34 (4) | 08:02 08:36 (1) | 07:02 | 06:48 | 05:43 | 05:03

| 16:29 23 09:57 (4) | 17:24 32 09:13(2) | 18:18 | 20:15 | 21:09 | 21:53

9 | 08:41 09:35 (4) | 08:01 08:33 (1) | 07:00 | 06:45 | 05:41 | 05:02

| 16:30 22 09:57 (4) | 17:26 36 09:12 (2) | 18:20 | 20:17 | 21:11 | 21:54

10 | 08:41 09:35 (4) | 07:59 08:31 (1) | 06:57 | 06:43 | 05:39 | 05:02

| 16:31 22 09:57 (4) | 17:28 38  09:11 (2) | 18:22 | 20:19 | 21:12 | 21:55

11 | 08:40 09:37 (4) | 07:57 08:30 (1) | 06:55 | 06:41 | 05:37 | 05:01

| 16:33 21 09:58 (4) | 17:30 36 09:09 (2) | 18:24 | 20:20 | 21:14 | 21:55

12 | 08:39 09:38 (4) | 07:55 08:28 (1) | 06:53 | 06:38 | 05:35 | 05:01

| 16:34 20 09:58 (4) | 17:32 28 08:56 (1) | 18:26 | 20:22 | 21:16 | 21:56

13 ] 08:39 09:39 (4) | 07:53 08:27 (1) | 06:50 | 06:36 | 05:34 | 05:01

| 16:36 19 09:58 (4) | 17:34 30 08:57 (1) | 18:28 | 20:24 | 21:17 | 21:57

14 | 08:38 09:40 (4) | 07:51 08:26 (1) | 06:48 | 06:34 | 05:32 | 05:00

| 16:38 17 09:57 (4) | 17:36 31  08:57 (1) | 18:29 | 20:26 | 21:19 | 21:57

15| 08:37 09:41 (4) | 07:49 08:25 (1) | 06:46 | 06:31 | 05:30 | 05:00

| 16:39 16 09:57 (4) | 17:38 33  08:58 (1) | 18:31 | 20:28 | 21:21 | 21:58

16 | 08:36 09:41 (4) | 07:47 08:25 (1) | 06:43 | 06:29 | 05:29 | 05:00

| 16:41 14 09:55(4) | 17:40 34 08:59 (1) | 18:33 | 20:29 | 21:22 | 21:59

17 | 08:35 09:43 (4) | 07:45 08:24 (1) | 06:41 | 06:27 | 05:27 | 05:00

| 16:43 11 09:54 (4) | 17:42 35 08:59 (1) | 18:35 | 20:31 | 21:24 | 21:59

18 | 08:34 09:46 (4) | 07:43 08:24 (1) | 06:38 | 06:25 | 05:26 | 05:00

| 16:44 7 09:53(4) | 17:44 36  09:00 (1) | 18:37 | 20:33 | 21:26 | 21:59

19 | 08:33 | 07:40 08:24 (1) | 06:36 | 06:22 | 05:24 | 05:00

| 16:46 | 17:46 36 09:00 (1) | 18:39 | 20:35 | 21:27 | 22:00

20 | 08:32 | 07:38 08:23 (1) | 06:33 | 06:20 | 05:23 | 05:00

| 16:48 | 17:48 36 08:59 (1) | 18:40 | 20:37 | 21:29 | 22:00

21 ] 08:31 | 07:36 08:23 (1) | 06:31 | 06:18 | 05:21 | 05:00

| 16:50 | 17:50 37 09:00 (1) | 18:42 | 20:39 | 21:30 | 22:00

22 | 08:29 08:59 (2) | 07:34 08:24 (1) | 06:29 | 06:16 | 05:20 | 05:00

| 16:51 5 09:04(2) | 17:51 36  09:00 (1) | 18:44 | 20:40 | 21:32 | 22:01

23| 08:28 08:57 (2) | 07:32 08:24 (1) | 06:26 | 06:13 | 05:18 | 05:00

| 16:53 9 09:06 (2) | 17:53 35 08:59 (1) | 18:46 | 20:42 | 21:33 | 22:01

24 | 08:27 08:56 (2) | 07:30 08:24 (1) | 06:24 | 06:11 | 05:17 | 05:01

| 16:55 12 09:08 (2) | 17:55 34 08:58 (1) | 18:48 | 20:44 | 21:35 | 22:01

25| 08:25 08:54 (2) | 07:27 08:24 (1) | 06:21 | 06:09 | 05:16 | 05:01

| 16:57 15 09:09 (2) | 17:57 34 08:58 (1) | 18:50 | 20:46 | 21:36 | 22:01

26 | 08:24 08:52 (2) | 07:25 08:25 (1) | 06:19 | 06:07 | 05:14 | 05:01

| 16:59 18 09:10 (2) | 17:59 32 08:57 (1) | 18:51 | 20:48 | 21:38 | 22:01

27 | 08:23 08:51 (2) | 07:23 08:25 (1) | 06:17 | 06:05 | 05:13 | 05:02

| 17:01 21 09:12 (2) | 18:01 30 08:55(1) | 18:53 | 20:49 | 21:39 | 22:01

28 | 08:21 08:50 (2) | 07:21 08:27 (1) | 06:14 | 06:03 | 05:12 | 05:02

| 17:03 22 09:12(2) | 18:03 27  08:54 (1) | 18:55 | 20:51 | 21:40 | 22:01

29 | 08:20 08:50 (2) | | 07:12 | 06:01 | 05:11 | 05:03

| 17:04 24 09:14 (2) | | 19:57 | 20:53 | 21:42 | 22:01

30 | 08:18 08:50 (2) | | 07:09 | 05:58 | 05:10 | 05:04

| 17:06 24 09:14 (2) | | 19:59 | 20:55 | 21:43 | 22:00
31]08:16 08:49 (2) | | 07:07 | | 05:09 |
| 17:08 25 09:14 (2) | | 20:00 | | 21:44 |

Sonnenscheinstunden | 252 | 274 | 367 | 419 | 492 | 507
astr.max.mogl.Beschattung | 533 | 877 | 67 | | |

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

Tag im Monat Sonnenaufgang  (SS:MM)

Sonnenuntergang (SS:MM)

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

(WEA mit erstem Schatten)

Minuten mit Schatten (WEA mit letztem Schatten)

04.06.2024 16:46 /25 WINAPRO ‘

windPRO 3.6.377 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk



Lizenzierter Anwender:

Ingenieurbiiro PLANkon

Blumenstrasse 26

DE-26121 Oldenburg

044139034 -0

Roman Wagner vom Berg / mail@plankon.de

Berechnet:

04.06.2024 16:38/3.6.377

Projekt:

Grabstederfeld

SHADOW - Kalender

Berechnung: Zusatzbelastung Schattenrezeptor: L - Whs. Rebhuhnweg 1, Grabstederfeld
Annahmen fiir Schattenwurfberechnung
Die dargestellten Zeiten sind die astronomisch maximal mdgliche Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint taglich von Sonnenauf- bis -untergang
Die Rotorfldche steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb

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

Sonnenscheinstunden | 510 | 458 | 382 | 329 | 261 | 236
astr.max.mogl.Beschattung | | | | 686 | 555 | 747

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

Tag im Monat

windPRO 3.6.377 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk

Sonnenaufgang

(SS:MM)

Sonnenuntergang (SS:MM)

Minuten mit Schatten

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

04.06.2024 16:46 /26~ WINAPRO ‘

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



Projekt:

Grabstederfeld

SHADOW - Kalender

Berechnung: Zusatzbelastung

Die Sonne scheint taglich von Sonnenauf- bis -untergang

Lizenzierter Anwender:

Ingenieurbiiro PLANkon

Blumenstrasse 26

DE-26121 Oldenburg

044139034 -0

Roman Wagner vom Berg / mail@plankon.de

Berechnet:

04.06.2024 16:38/3.6.377

Schattenrezeptor: M - (iberbaubare Grundstiicksflache Hauptstr., B17-WE-Gebiet, Grabstederfeld
Annahmen fiir Schattenwurfberechnung
Die dargestellten Zeiten sind die astronomisch maximal mdgliche Beschattungsdauer, berechnet unter folgenden Annahmen:

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

| Januar

1| 08:44
| 16:20
2| 08:44
| 16:21
3| 08:44
| 16:22
4 | 08:44
| 16:23
5| 08:43
| 16:25
6 | 08:43
| 16:26
7| 08:42
| 16:27
8 | 08:42
| 16:29
9 | 08:41
| 16:30
10 | 08:41
| 16:31
11 | 08:40
| 16:33
12 | 08:39
| 16:34
13 | 08:39
| 16:36
14 | 08:38
| 16:38
15 | 08:37
| 16:39
16 | 08:36
| 16:41
17 | 08:35
| 16:43
18 | 08:34
| 16:44
19 | 08:33
| 16:46
20 | 08:32
| 16:48
211 08:31
| 16:50
221 08:29
| 16:51
23| 08:28
| 16:53
24| 08:27
| 16:55
25 | 08:25
| 16:57
26 | 08:24
| 16:59
271 08:23
| 17:01
28 | 08:21
| 17:03
29 | 08:20
| 17:04
30 | 08:18
| 17:06
311 08:16
| 17:08

Sonnenscheinstunden | 252
astr.max.mogl.Beschattung |

17

17

16

16

14

11

13

15

17

19

22

23

22

22

23

25

31

33

34

35

35

520

| Februar

09:40 (4) | 08:15
09:57 (4) | 17:10
09:40 (4) | 08:13
09:57 (4) | 17:12
09:41 (4) | 08:11
09:57 (4) | 17:14
09:41 (4) | 08:10
09:57 (4) | 17:16
09:43 (4) | 08:08
09:57 (4) | 17:18
09:43 (4) | 08:06
09:57 (4) | 17:20
09:45 (4) | 08:04
09:57 (4) | 17:22
09:46 (4) | 08:02
09:56 (4) | 17:24
09:48 (4) | 08:01
09:55 (4) | 17:26
| 07:59
| 17:28
| 07:57
| 17:30
| 07:55
| 17:32
09:10 (2) | 07:53
09:13 (2) | 17:34
09:09 (2) | 07:51
09:15 (2) | 17:36
09:08 (2) | 07:49
09:16 (2) | 17:38
09:06 (2) | 07:47
09:17 (2) | 17:40
09:05 (2) | 07:45
09:18 (2) | 17:42
09:04 (2) | 07:43
09:19 (2) | 17:44
09:03 (2) | 07:40
09:20 (2) | 17:46
09:01 (2) | 07:38
09:20 (2) | 17:48
09:00 (2) | 07:36
09:22 (2) | 17:50
09:00 (2) | 07:34
09:23 (2) | 17:51
09:00 (2) | 07:32
09:22 (2) | 17:53
09:01 (2) | 07:30
09:23 (2) | 17:55
09:00 (2) | 07:27
09:23 (2) | 17:57
08:57 (1) | 07:25
09:23 (2) | 17:59
08:53 (1) | 07:23
09:24 (2) | 18:01
08:50 (1) | 07:21
09:23 (2) | 18:03
08:50 (1) |
09:24 (2) |
08:48 (1) |
09:23 (2) |
08:47 (1) |
09:22 (2) |
| 274
|

18

13

511

| Médrz

08:46 (1) | 07:18
09:21 (2) | 18:05
08:46 (1) | 07:16
09:20 (2) | 18:07
08:46 (1) | 07:14
09:18 (2) | 18:09
08:45 (1) | 07:11
09:15 (1) | 18:11
08:45 (1) | 07:09
09:15 (1) | 18:13
08:45 (1) | 07:07
09:16 (1) | 18:14
08:45 (1) | 07:04
09:16 (1) | 18:16
08:45 (1) | 07:02
09:16 (1) | 18:18
08:45 (1) | 07:00
09:16 (1) | 18:20
08:45 (1) | 06:57
09:16 (1) | 18:22
08:46 (1) | 06:55
09:16 (1) | 18:24
08:46 (1) | 06:53
09:15 (1) | 18:26
08:47 (1) | 06:50
09:15 (1) | 18:28
08:47 (1) | 06:48
09:13 (1) | 18:29
08:48 (1) | 06:46
09:12 (1) | 18:31
08:49 (1) | 06:43
09:11 (1) | 18:33
08:51 (1) | 06:41
09:09 (1) | 18:35
08:54 (1) | 06:38
09:07 (1) | 18:37
08:58 (1) | 06:36
09:03 (1) | 18:39

| 06:33

—_
*®
S
o

8:44

8:48
6:21

WO N©ONDRNON
O Ul Ul Ul
OCWONNUDAWN

7:07
0:00
367

NOHOHOFHFOHFEHOHOHOHFEFOFEHOFEORO

| April

| 07:04
| 20:02
| 07:02

6:55

0:22

6:31

6:27
0:31

0:35
6:20

6:16
0:40

0:44

6:09

0:51
6:01

eueo
[LRLEY
gl oo W

euoun
R
[Ny e

[ AR v AR A vy
oRhRoBRODBO
NEVGRG R N ]

R OROROROR R
WHWHEWHEWHE W W
OCLOUNNRPOTUDANNOH

5:27
1:24

1:27

1:29

5:20
1:32

NONONONONONONONONONONONONONONONONONONONONONONONONONONONONONONO
U, FOFE OO U=
B R R DWW Wwe W
ONHRONOVLWOAIOU

| Juni

5:00

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

Tag im Monat

Sonnenaufgang

Sonnenuntergang (SS:MM)

(SS:MM)

Minuten mit Schatten

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

windPRO 3.6.377 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk

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

04.06.2024 16:46 /27 WINAPRO ‘



Lizenzierter Anwender:

Ingenieurbiiro PLANkon

Blumenstrasse 26

DE-26121 Oldenburg

044139034 -0

Roman Wagner vom Berg / mail@plankon.de

Berechnet:

04.06.2024 16:38/3.6.377

Projekt:

Grabstederfeld

SHADOW - Kalender

Berechnung: Zusatzbelastung Schattenrezeptor: M - (iberbaubare Grundstiicksflache Hauptstr., B17-WE-Gebiet, Grabstederfeld
Annahmen fiir Schattenwurfberechnung
Die dargestellten Zeiten sind die astronomisch maximal mdgliche Beschattungsdauer, berechnet unter folgenden Annahmen:

Die Sonne scheint taglich von Sonnenauf- bis -untergang

Die Rotorfldche steht immer senkrecht zur Sonneneinfallsrichtung

Die Windenergieanlage/n ist/sind immer in Betrieb

| Juli |August | SeptembejOktober | November | Dezember

1| 05:04 | 05:43 | 06:36 | 07:29 | 07:26 08:15 (1) | 08:20

| 22:00 | 21:26 | 20:20 | 19:08 | 16:58 30 08:45(1) | 16:15

2 | 05:05 | 05:45 | 06:38 | 07:30 | 07:28 08:15 (1) | 08:21

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

Sonnenscheinstunden | 510 | 458 | 382 | 329 | 261 | 236

astr.max.mogl.Beschattung | | | | 204 | 711 | 507

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

Tag im Monat

windPRO 3.6.377 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk

Sonnenaufgang

(SS:MM)

Sonnenuntergang (SS:MM)

Minuten mit Schatten

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

04.06.2024 16:46 /28 WINAPRO ‘

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



Projekt:

Grabstederfeld

SHADOW - Kalender

Berechnung: Zusatzbelastung

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

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

Die Windenergieanlage/n ist/sind immer in Betrieb

|Januar

1] 08:44
| 16:20
2| 08:44
| 16:21
3| 08:44
| 16:22
4| 08:44
| 16:23
5] 08:43
| 16:25
6 | 08:43
| 16:26
71 08:42
| 16:27
8 | 08:42
| 16:29
9| 08:4
| 16:30
10 | 08:41
| 16:31
11 | 08:40
| 16:33
12 | 08:39
| 16:35
13| 08:39
| 16:36
14| 08:38
| 16:38
15 | 08:37
| 16:39
16 | 08:36
| 16:41
17 | 08:35
| 16:43
18 | 08:34
| 16:44
19 | 08:33
| 16:46
20 | 08:32
| 16:48
21 ]08:31
| 16:50
22| 08:29
| 16:51
23| 08:28
| 16:53
24| 08:27
| 16:55
25 | 08:25
| 16:57
26 | 08:24
| 16:59
27 | 08:23
| 17:01
28 | 08:21
| 17:03
29 | 08:20
| 17:05
30 | 08:18
| 17:06
31]08:16
| 17:08
Sonnenscheinstunden | 252
astr.max.mogl.Beschattung |

13

13

1

10

| Februar

09:41 (3) | 08:15
09:54 (3) | 17:10
09:41 (3) | 08:13
09:54 (3) | 17:12
09:43 (3) | 08:11
09:54 (3) | 17:14
09:43 (3) | 08:10
09:53 (3) | 17:16
09:45 (3) | 08:08
09:53 (3) | 17:18
09:47 (3) | 08:06
09:51 (3) | 17:20
| 08:04
| 17:22
| 08:03
| 17:24
| 08:01
| 17:26
| 07:59
| 17:28
| 07:57
| 17:30
| 07:55
| 17:32
| 07:53
| 17:34
| 07:51
| 17:36
| 07:49
| 17:38
| 07:47
| 17:40
| 07:45
| 17:42
| 07:43
| 17:44
| 07:40
| 17:46
| 07:38
| 17:48
| 07:36
| 17:50
| 07:34
| 17:51
| 07:32
| 17:53
| 07:30
| 17:55
| 07:27
| 17:57
| 07:25
| 17:59
| 07:23
| 18:01
| 07:21
| 18:03

|
|
|
|
|
|
| 274
|

17

20

21

21

21

20

218

08:16 (1) | 06:48
08:19 (1) | 18:29
08:14 (1) | 06:46
08:22 (1) | 18:31
08:12 (1) | 06:43
08:23 (1) | 18:33
08:10 (1) | 06:41
08:24 (1) | 18:35
08:08 (1) | 06:38
08:25 (1) | 18:37
08:06 (1) | 06:36
08:26 (1) | 18:39
08:04 (1) | 06:33
08:25 (1) | 18:40
08:04 (1) | 06:31
08:25 (1) | 18:42
08:04 (1) | 06:29
08:25 (1) | 18:44
08:05 (1) | 06:26
08:25 (1) | 18:46
08:05 (1) | 06:24
08:24 (1) | 18:48
08:06 (1) | 06:21
08:23 (1) | 18:50
08:07 (1) | 06:19
08:22 (1) | 18:51
08:08 (1) | 06:17
08:19 (1) | 18:53

| April

| 07:04
| 20:02
| 07:02
| 20:04
| 07:00
| 20:06
| 06:57
| 20:08
| 06:55
| 20:10
06:53

| Mai | Juni | Juli | August

5:43
1:26
5:45
1:24
5:47
1:22
5:48
1:20
5:50
1:18
5:52
1:17
5:53
1:15
5:55
1:13
5:57
111
5:58
1:09
6:00
1:07
6:02
1:05
6:03
1:03
6:05
1:01
6:07
0:58
6:09
0:56
6:10
0:54
6:12
0:52
6:14
0:50
6:16
0:48
6:17
0:46
6:19
| 20:43
| 06:21
| 20:41
| 06:22
| 20:39
| 06:24
| 20:37
| 06:26
| 20:34
| 06:28
| 20:32
| 06:29
| 20:30
| 06:31
| 20:27
| 06:33
| 20:25
| 06:35
| 20:23

ONONONONONONONONONONONONONONONONONONONONONO

Lizenzierter Anwender:
Ingenieurbiiro PLANkon
Blumenstrasse 26
DE-26121 Oldenburg

044139034-0

Roman Wagner vom Berg / mail@plankon.de

Berechnet:

04.06.2024 16:38/3.6.377

Schattenrezeptor: N - Whs. Kreisstr. 2, Grabstederfeld

| SeptembefOktober

1 06:36 | 07:29
120:20 | 19:08

| 06:38 | 07:30
|20:18 | 19:05

| 06:40 | 07:32
]20:16 | 19:03

| 06:42 | 07:34
]20:13 | 19:00

| 06:43 | 07:36
]20:11 | 18:58

| 06:45 | 07:37
]20:08 | 18:56

| 06:47 | 07:39
|20:06 | 18:53

| 06:48 | 07:41
|20:04 | 18:51

| 06:50 | 07:43
]20:01 | 18:49

| 06:52 | 07:45
119:50 | 18:46

| 06:54 | 07:46
119:56 | 18:44

| 06:55 | 07:48
119:54 | 18:42

| 06:57 | 07:50
119:51 | 18:39

] 06:59 | 07:52
|19:49 | 18:37 6
|07:01 | 07:54
119:47 | 1835 12
107:02 | 07:56
|19:44 | 18:32 16
| 07:04 | 07:57
|19:42 | 1830 18
] 07:06 | 07:59
119:39 | 18:28 19
| 07:08 | 08:01
119:37 | 1826 21
1 07:09 | 08:03
119:3¢ | 18:23 21
|07:11 | 08:05
119:32 [ 1821 22
| 07:13 | 08:07
119:30 | 1819 22
| 07:14 | 08:09
119:27 | 1817 19
| 07:16 | 08:10
119:25 | 1815 16
|07:18 | 07:12
119:22  |17:13 13
107:20 | 07:14
119:20  [17:10 10
|07:21 | 07:16
119:17 | 17:08 7
107:23 | 07:18
119:15 | 17:06 2
107:25 | 07:20
119:12 | 17:04
|07:27 | 07:22
119:10 | 17:02

| | 07:24

| | 17:00

| 382 | 329

| | 224

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

Tag im Monat Sonnenaufgang

(SS:MM)

Sonnenuntergang (SS:MM)

Minuten mit Schatten

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

windPRO 3.6.377 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk

| Novembel Dezember

08:44 (1) | 07:50
08:50 (1) | 16:35
08:41 (1) | 07:52
08:53 (1) | 16:34
08:39 (1) | 07:54
08:55 (1) | 16:32
08:37 (1) | 07:56
08:55 (1) | 16:31
08:36 (1) | 07:58
08:55 (1) | 16:29
08:35 (1) | 07:59
08:56 (1) | 16:28
08:35 (1) | 08:01
08:56 (1) | 16:26
08:34 (1) | 08:03
08:56 (1) | 16:25
08:34 (1) | 08:05
08:56 (1) | 16:24
08:36 (1) | 08:07
08:55 (1) | 16:23
08:38 (1) | 08:08
08:54 (1) | 16:22
07:40 (1) | 08:10
07:53 (1) | 16:20
07:42 (1) | 08:12
07:52 (1) | 16:19
07:44 (1) | 08:13
07:51 (1) | 16:18
07:46 (1) | 08:15
07:48 (1) | 16:17

| 08:16
16:17

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

04.06.2024 16:46 / 29

6:10 13

6:10 13

6:10 14

6:10 15

6:10 15

6:10 15

6:10 16

6:10 16

6:10 17

6:11 16

6:11 16

6:11 16

6:12 16

6:12 16

6:13 16

6:14 16

6:14 17

6:15 16

6:16 16

6:17 15

6:18 15

09:33 (3)
09:37 (3)
09:32 (3)
09:40 (3)
09:31 (3)
09:41 (3)
09:31 (3)
09:42 (3)
09:31 (3)
09:44 (3)
09:31 (3)
09:44 (3)
09:31 (3)
09:45 (3)
09:31 (3)
09:46 (3)
09:31 (3)
09:46 (3)
09:32 (3)
09:47 (3)
09:32 (3)
09:48 (3)
09:33 (3)
09:49 (3)
09:32 (3)
09:49 (3)
09:33 (3)
09:49 (3)
09:34 (3)
09:50 (3)
09:34 (3)
09:50 (3)
09:35 (3)
09:51 (3)
09:35 (3)
09:51 (3)
09:35 (3)
09:51 (3)
09:36 (3)
09:52 (3)
09:36 (3)
09:53 (3)
09:37 (3)
09:53 (3)
09:37 (3)
09:53 (3)
09:38 (3)
09:53 (3)
09:39 (3)
09:54 (3)
09:40 (3)
09:54 (3)

windPRO



Projekt:

Grabstederfeld

SHADOW - Kalender

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

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

Lizenzierter Anwender:

Ingenieurbiiro PLANkon

Blumenstrasse 26

DE-26121 Oldenburg

044139034 -0

Roman Wagner vom Berg / mail@plankon.de

Berechnet:

04.06.2024 16:38/3.6.377

Schattenrezeptor: O - Whs. Birkhuhnweg 2, Grabstederfeld

Die Windenergieanlage/n ist/sind immer in Betrieb

| Januar

1| 08:44
| 16:20
2| 08:44
| 16:21
3| 08:44
| 16:22
4 | 08:44
| 16:23
5| 08:43
| 16:25
6 | 08:43
| 16:26
7| 08:42
| 16:27
8 | 08:42
| 16:29
9 | 08:41
| 16:30
10 | 08:41
| 16:31
11 | 08:40
| 16:33
12 | 08:39
| 16:34
13 | 08:39
| 16:36
14 | 08:38
| 16:38
15 | 08:37
| 16:39
16 | 08:36
| 16:41
17 | 08:35
| 16:43
18 | 08:34
| 16:44
19 | 08:33
| 16:46
20 | 08:32
| 16:48
211 08:31
| 16:50
221 08:29
| 16:51
23| 08:28
| 16:53
24| 08:27
| 16:55
25 | 08:25
| 16:57
26 | 08:24
| 16:59
271 08:23
| 17:01
28 | 08:21
| 17:03
29 | 08:20
| 17:04
30 | 08:18
| 17:06
311 08:16
| 17:08

Sonnenscheinstunden | 252
astr.max.mogl.Beschattung |

44

45

45

45

46

46

46

47

46

47

48

47

48

48

48

48

49

49

50

51

51

51

51

51

51

52

51

51

51

51

49

1503

| Februar

09:41 (2) | 08:15
10:25 (1) | 17:10
09:40 (2) | 08:13
10:25 (1) | 17:12
09:41 (2) | 08:11
10:26 (1) | 17:14
09:41 (2) | 08:10
10:26 (1) | 17:16
09:42 (2) | 08:08
10:28 (1) | 17:18
09:42 (2) | 08:06
10:28 (1) | 17:20
09:43 (2) | 08:04
10:29 (1) | 17:22
09:43 (2) | 08:02
10:30 (1) | 17:24
09:44 (2) | 08:01
10:30 (1) | 17:26
09:44 (2) | 07:59
10:31 (1) | 17:28
09:45 (2) | 07:57
10:33 (1) | 17:30
09:46 (2) | 07:55
10:33 (1) | 17:32
09:46 (2) | 07:53
10:34 (1) | 17:34
09:47 (2) | 07:51
10:35 (1) | 17:36
09:48 (1) | 07:49
10:36 (1) | 17:38
09:47 (1) | 07:47
10:35 (1) | 17:40
09:47 (1) | 07:45
10:36 (1) | 17:42
09:48 (1) | 07:43
10:37 (1) | 17:44
09:48 (1) | 07:40
10:38 (1) | 17:46
09:47 (1) | 07:38
10:38 (1) | 17:48
09:48 (1) | 07:36
10:39 (1) | 17:50
09:48 (1) | 07:34
10:39 (1) | 17:51
09:48 (1) | 07:32
10:39 (1) | 17:53
09:49 (1) | 07:30
10:40 (1) | 17:55
09:49 (1) | 07:27
10:40 (1) | 17:57
09:48 (1) | 07:25
10:40 (1) | 17:59
09:49 (1) | 07:23
10:40 (1) | 18:01
09:49 (1) | 07:21
10:40 (1) | 18:03
09:49 (1) |
10:40 (1) |
09:50 (1) |
10:41 (1) |
09:51 (1) |
10:40 (1) |

| 274

[

49

48

47

46

44

43

41

39

36

33

29

25

19

507

| Médrz

09:51 (1) | 07:18
10:40 (1) | 18:05
09:51 (1) | 07:16
10:39 (1) | 18:07
09:53 (1) | 07:14
10:40 (1) | 18:09
09:53 (1) | 07:11
10:39 (1) | 18:11
09:54 (1) | 07:09
10:38 (1) | 18:13
09:55 (1) | 07:07
10:38 (1) | 18:14
09:56 (1) | 07:04
10:37 (1) | 18:16
09:57 (1) | 07:02
10:36 (1) | 18:18
09:58 (1) | 07:00
10:34 (1) | 18:20
10:00 (1) | 06:57
10:33 (1) | 18:22
10:02 (1) | 06:55
10:31 (1) | 18:24
10:04 (1) | 06:53
10:29 (1) | 18:26
10:07 (1) | 06:50
10:26 (1) | 18:28
10:11 (1) | 06:48
10:19 (1) | 18:29

| 06:45

| 18:31

| 06:43

| 18:33

| 06:41

| 18:35

6:33

8:44

8:48
6:21

| April

| 07:04
| 20:02
| 07:02
| 20:04

6:55

0:22

6:31

6:27
0:31

0:35
6:20

6:16
0:40

| Mai

1:02

AR A A
SRoBRod
Naoro®

PR e e A r el A
WHE W WHE W W W
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1:21
5:29
1:22

=
[N
ENN

5:26
1:26
5:24

o
[NENEN]
© wN

5:21
1:30

=a
[NEN]
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1:33
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1:43
5:09
1:44
492

NONONONONONONONONONONONONONONONONONONONONONONONONONONONONO

| Juni

5:08
1:45

AR AR A A
NORDODBROROD
ST OLGR®LIAIJ

AR AR A el R A el A A el A el
oUounououwououwouno o
SNSONRORURININONWAON®

=g
ouno
Swvd

1:59
5:00
2:00

g
=3
S

2:00
5:00
2:00

o o
=]

5:00
2:01
5:01

o oo
== e

5:01
2:01

o o
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5:02
2:01
5:03
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Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergegeben (Sommerzeit wie Bezugsjahr):

Tag im Monat

Sonnenaufgang

Sonnenuntergang (SS:MM)

(S5:MM)

Minuten mit Schatten

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

windPRO 3.6.377 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk

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

04.06.2024 16:46 /30 WINAPRO ‘



Projekt: Lizenzierter Anwender:
Grabstederfeld Ingenieurbiiro PLANkon
Blumenstrasse 26
DE-26121 Oldenburg
044139034-0
Roman Wagner vom Berg / mail@plankon.de

Berechnet:

04.06.2024 16:38/3.6.377

SHADOW - Kalender

Berechnung: Zusatzbelastung Schattenrezeptor: O - Whs. Birkhuhnweg 2, Grabstederfeld
Annahmen fiir Schattenwurfberechnung
Die dargestellten Zeiten sind die astronomisch maximal mdgliche Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint taglich von Sonnenauf- bis -untergang
Die Rotorfldche steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb

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

Sonnenscheinstunden | 510 | 458 | 382 | 329 | 261 | 236
astr.max.mogl.Beschattung | | | | 88 | 1423 | 1363

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

Tag im Monat Sonnenaufgang  (SS:MM) Zeitpunkt (SS:MM) Schattenanfang (WEA mit erstem Schatten)
Sonnenuntergang (SS:MM) Minuten mit Schatten Zeitpunkt (SS:MM) Schattenende (WEA mit letztem Schatten)

windPRO 3.6.377 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk 04.06.2024 16:46 / 31 WI nd PRO ‘



Projekt:

Grabstederfeld

SHADOW - Kalender

Berechnung: Zusatzbelastung

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

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

Die Windenergieanlage/n ist/sind immer in Betrieb

|Januar

1]08:44
| 16:20
2| 08:44
| 16:21
3] 08:44
| 16:22
4] 08:44
| 16:23
5] 08:43
| 16:25
6 | 08:43
| 16:26
7| 08:42
| 16:27
8 | 08:42
| 16:29
9 | 08:41
| 16:30
10 | 08:41
| 16:31
11 | 08:40
| 16:33
12 | 08:39
| 16:34
13 | 08:39
| 16:36
14 | 08:38
| 16:38
15 | 08:37
| 16:39
16 | 08:36
| 16:41
17 | 08:35
| 16:43
18 | 08:34
| 16:44
19 | 08:33
| 16:46
20 | 08:32
| 16:48
21 | 08:31
| 16:50
22 | 08:29
| 16:51
23| 08:28
| 16:53
24 | 08:27
| 16:55
25 | 08:25
| 16:57
26 | 08:24
| 16:59
27 | 08:23
| 17:01
28 | 08:21
| 17:03
29 | 08:20
| 17:04
30 | 08:18
| 17:06
31 08:16
| 17:08

Sonnenscheinstunden | 252
astr.max.mogl.Beschattung |

34

35

35

35

36

36

36

37

37

37

38

38

38

38

38

38

37

38

37

37

36

36

35

34

34

32

30

29

26

24

20

1071

| Februar

09:37 (1) | 08:15
10:11 (1) | 17:10
09:36 (1) | 08:13
10:11 (1) | 17:12
09:37 (1) | 08:11
10:12 (1) | 17:14
09:37 (1) | 08:10
10:12 (1) | 17:16
09:37 (1) | 08:08
10:13 (1) | 17:18
09:37 (1) | 08:06
10:13 (1) | 17:20
09:38 (1) | 08:04
10:14 (1) | 17:22
09:38 (1) | 08:02
10:15 (1) | 17:24
09:38 (1) | 08:01
10:15 (1) | 17:26
09:38 (1) | 07:59
10:15 (1) | 17:28
09:39 (1) | 07:57
10:17 (1) | 17:30
09:39 (1) | 07:55
10:17 (1) | 17:32
09:40 (1) | 07:53
10:18 (1) | 17:34
09:40 (1) | 07:51
10:18 (1) | 17:36
09:41 (1) | 07:49
10:19 (1) | 17:38
09:40 (1) | 07:47
10:18 (1) | 17:40
09:41 (1) | 07:45
10:18 (1) | 17:42
09:41 (1) | 07:43
10:19 (1) | 17:44
09:42 (1) | 07:40
10:19 (1) | 17:46
09:42 (1) | 07:38
10:19 (1) | 17:48
09:43 (1) | 07:36
10:19 (1) | 17:50
09:44 (1) | 07:34
10:20 (1) | 17:51
09:44 (1) | 07:32
10:19 (1) | 17:53
09:45 (1) | 07:30
10:19 (1) | 17:55
09:45 (1) | 07:27
10:19 (1) | 17:57
09:46 (1) | 07:25
10:18 (1) | 17:59
09:48 (1) | 07:23
10:18 (1) | 18:01
09:48 (1) | 07:21
10:17 (1) | 18:03
09:50 (1) |

10:16 (1) |

09:51 (1) |

10:15 (1) |

09:53 (1) |

10:13 (1) |

|Mérz

09:55 (1) | 07:18
16 10:11 (1) | 18:05
09:59 (1) | 07:16

8 10:07 (1) | 18:07
| 07:14

| 18:09

| 07:11

| 18:11

| 07:09

| 18:13

| 07:07

| 18:14

| 07:04

| 18:16

| 07:02

| 18:18

| 07:00

| 18:20

| 06:57

| 18:22

| 06:55

| 18:24

| 06:53

| 18:26

| 06:50

| 18:28

| 06:48

| 18:29

| 06:45

| 18:31

| 06:43

| 18:33

| 06:41

| 18:35

| 06:38

| 18:37

| 06:36

| 18:39

| 06:33

| 18:40

| 06:31

| 18:42

| 06:29

| 18:44

| 06:26

| 18:46

| 06:24

| 18:48

| 06:21

| 18:50

| 06:19

18:51
6:16
8:53
6:14
8:55
7:12
9:57
7:09
9:59
7:07
0:00
367

NOHOROHORO

24

Lizenzierter Anwender:

Ingenieurbiiro PLANkon

Blumenstrasse 26

DE-26121 Oldenburg

044139034 -0

Roman Wagner vom Berg / mail@plankon.de

Berechnet:

04.06.2024 16:38/3.6.377

Schattenrezeptor: P - Whs. Birkhuhnweg 1, Grabstederfeld

| Juli |August | rOktober | | Dezember

] 05:43 | 06:36 | 07:28 | 07:26 09:21 (1)
|21:26  [20:20  [19:08 | 16:58 38 09:59 (1)
| 05:45 | 06:38  |07:30 | 07:28 09:21 (1)
|21:24  |20:18  [19:05 | 16:56 37 09:58 (1)
| 05:46 | 06:40  |07:32 | 07:29 09:22 (1)
|21:22 |20:16  [19:03 | 16:54 37 09:59 (1)
| 05:48 | 06:42 | 07:34 | 07:31 09:22 (1)
|21:20  [20:13  [19:00 | 16:52 37 09:59 (1)
] 05:50 | 06:43  |07:36 | 07:33 09:23 (1)
|21:18  |20:11 [ 18:58 | 16:51 37 10:00 (1)
|05:51 | 06:45  |07:37 | 07:35 09:23 (1)
|21:17 | 20:08  |18:56 | 16:49 36 09:59 (1)
|05:53 | 06:47  |07:39 | 07:37 09:24 (1)
|21:15 | 20:06 | 18:53 | 16:47 36 10:00 (1)
| 05:55 | 06:48  |07:41 | 07:39 09:25 (1)
|21:13 | 20:04 [18:51 | 16:45 35 10:00 (1)
|05:57 | 06:50 | 07:43 | 07:41 09:25 (1)
|21:11  [20:01  |18:49 | 16143 10 35 10:00 (1)
| 05:58 | 06:52 | 07:45 | 07:43 09:26 (1)
|21:09  [19:59  |18:46 | 16142 16 35 10:01 (1)
| 06:00 | 06:54 | 07:46 | 07:45 09:27 (1)
|21:07  |19:56 | 18:44 | 16:40 20 34 10:01 (1)
| 06:02 | 06:55 | 07:48 | 07:46 09:27 (1)
|21:05  |19:54  |18:41 | 16:38 24 34 10:01 (1)
| 06:03 | 06:57  |07:50 | 07:48 09:28 (1)
|21:03  [19:51  [18:39 | 16:37 26 33 10:01 (1)
| 06:05 | 06:59  |07:52 | 07:50 09:28 (1)
|21:01  [19:49  [18:37 | 16:35 29 34 10:02 (1)
| 06:07 | 07:00  |07:54 | 07:52 09:29 (1)
20:58  |19:47 [ 18:35 | 16:34 31 33 10:02 (1)
| 06:09 | 07:02 |07:56 | 07:54 09:29 (2)
120:56 | 19:44 [ 18:32 | 16:32 32 34 10:03 (1)
| 06:10 | 07:04  |07:57 | 07:56 09:30 (1)
|20:54  [19:42  [18:30 | 16:31 34 33 10:03 (1)
|06:12 | 07:06  |07:59 | 07:58 09:29 (2)
120:52 [19:39 [ 18:28 | 16:29 34 34 10:03 (1)
| 06:14 | 07:07  |08:01 | 07:59 09:30 (2)
120:50  [19:37  [18:26 | 16:28 35 33 10:03 (1)
| 06:15 | 07:09  |08:03 | 08:01 09:31 (2)
|20:48  |19:34  [18:23 | 16:26 36 33 10:04 (1)
|06:17 | 07:11 | 08:05 | 08:03 09:31 (2)
120:45  [19:32  [18:21 | 16:25 36 33 10:04 (1)
|06:19 | 07:13  |08:07 | 08:05 09:32 (2)
120:43  [19:29  [18:19 | 16:24 37 33 10:05 (1)
|06:21 | 07:14 | 08:09 | 08:06 09:32 (2)
|20:41  [19:27  [18:17 | 16223 37 33 10:05 (1)
|06:22 | 07:16  |08:10 | 08:08 09:32 (2)
120:39  [19:25  [18:15 | 16:22 38 33 10:05 (1)
|06:24 | 07:18  |07:12 | 08:10 09:33 (2)
120:36 [19:22  [17:12 | 16:20 38 34 10:07 (1)
|06:26 | 07:20 | 07:14 | 08:12 09:34 (1)
120:3¢  [19:20 [17:10 | 16:19 38 33 10:07 (1)
|06:28  |07:21  |07:16 | 08:13 09:34 (2)
120:32  |19:17  [17:08 | 16:18 38 33 10:07 (1)
|06:29 |07:23  |07:18 | 08:15 09:34 (2)
120:30  [19:15  [17:06 | 16:17 38 34 10:08 (1)
|06:31 | 07:25  |07:20 | 08:16 09:35 (1)
120:27  [19:12  [17:04 | 16:17 38 34 10:09 (1)
|06:33 | 07:27  |07:22 | 08:18 09:35 (2)
120:25  [19:10  [17:02 | 16:16 37 | 34 10:09 (1)
| 06:35 | |07:24 | | 09:36 (1)
120:23 | |17:00 | | 34 10:10 (1)
| 458 | 382 | 329 | 261 |

| | | | |

702 1066

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

Tag im Monat

windPRO 3.6.377 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk

Sonnenaufgang

(SS:MM)

Sonnenuntergang (SS:MM)

Minuten mit Schatten

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

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

windPRO

04.06.2024 16:46 / 32



Projekt:

Grabstederfeld

SHADOW - Kalender

Berechnung: Zusatzbelastung

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

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

Die Windenergieanlage/n ist/sind immer in Betrieb

|Januar
1] 08:44
| 16:20 15
2| 08:44
| 16:21 16
3| 08:44
| 16:22 17
4| 08:44
| 16:23 18
5] 08:43
| 16:25 19
6 | 08:43
| 16:26 20
71 08:42
| 16:27 22
8 | 08:42
| 16:29 22
9| 08:4
| 16:30 22
10 | 08:41
| 16:31 24
11 | 08:40
| 16:33 25
12 | 08:39
| 16:34 26
13| 08:39
| 16:36 28
14| 08:38
| 16:38 28
15 | 08:37
| 16:39 29
16 | 08:36
| 16:41 30
17 | 08:35
| 16:43 30
18 | 08:34
| 16:44 31
19 | 08:33
| 16:46 31
20 | 08:32
| 16:48 31
21 ]08:31
| 16:50 31
22| 08:29
| 16:51 31
23| 08:28
| 16:53 31
24| 08:27
| 16:55 32
25 | 08:25
| 16:57 32
26 | 08:24
| 16:59 32
27 | 08:23
| 17:01 31
28 | 08:21
| 17:03 31
29 | 08:20
| 17:04 31
30 | 08:18
| 17:06 31
31]08:16
| 17:08 30
Sonnenscheinstunden | 252
astr.max.mogl.Beschattung | 827

| Februar

09:18 (2) | 08:15
09:33 (2) | 17:10
09:17 (2) | 08:13
09:33 (2) | 17:12
09:17 (2) | 08:11
09:34 (2) | 17:14
09:16 (2) | 08:10
09:34 (2) | 17:16
09:16 (2) | 08:08
09:35 (2) | 17:18
09:15 (2) | 08:06
09:35 (2) | 17:20
09:15 (2) | 08:04
09:37 (2) | 17:22
09:15 (2) | 08:02
09:37 (2) | 17:24
09:15 (2) | 08:01
09:37 (2) | 17:26
09:14 (1) | 07:59
09:38 (2) | 17:28
09:14 (1) | 07:57
09:39 (2) | 17:30
09:13 (1) | 07:55
09:39 (2) | 17:32
09:12 (1) | 07:53
09:40 (2) | 17:34
09:12 (1) | 07:51
09:40 (2) | 17:36
09:11 (1) | 07:49
09:40 (2) | 17:38
09:10 (1) | 07:47
09:40 (2) | 17:40
09:10 (1) | 07:45
09:40 (2) | 17:42
09:10 (1) | 07:43
09:41 (2) | 17:44
09:10 (1) | 07:40
09:41 (2) | 17:46
09:09 (1) | 07:38
09:40 (2) | 17:48
09:09 (1) | 07:36
09:40 (2) | 17:50
09:09 (1) | 07:34
09:40 (1) | 17:51
09:09 (1) | 07:32
09:40 (1) | 17:53
09:09 (1) | 07:30
09:41 (1) | 17:55
09:09 (1) | 07:27
09:41 (1) | 17:57
09:09 (1) | 07:25
09:41 (1) | 17:59
09:10 (1) | 07:23
09:41 (1) | 18:01
09:10 (1) | 07:21
09:41 (1) | 18:03
09:11 (1) |

09:42 (1) |

09:11 (1) |

09:42 (1) |

09:11 (1) |

09:41 (1) |

30

28

28

26

24

22

18

13

192

|Mérz

09:11 (1) | 07:18
09:41 (1) | 18:05
09:12 (1) | 07:16
09:40 (1) | 18:07
09:13 (1) | 07:14
09:41 (1) | 18:09
09:14 (1) | 07:11
09:40 (1) | 18:11
09:15 (1) | 07:09
09:39 (1) | 18:13
09:16 (1) | 07:07
09:38 (1) | 18:14
09:18 (1) | 07:04
09:36 (1) | 18:16
09:21 (1) | 07:02
09:34 (1) | 18:18
09:26 (1) | 07:00
09:29 (1) | 18:20
| 06:57
| 18:22
| 06:55
| 18:24
| 06:53
| 18:26
| 06:50
| 18:28
| 06:48
| 18:29
| 06:46
| 18:31
| 06:43
| 18:33
| 06:41
| 18:35
| 06:38
| 18:37
| 06:36
| 18:39
| 06:33
| 18:40
| 06:31
| 18:42
| 06:29
| 18:44
| 06:26
| 18:46
| 06:24
| 18:48
| 06:21
| 18:50
| 06:19
18:51
6:17
8:53
6:14
8:55
7:12
9:57
7:09
9:59
7:07
0:00
367

NOHOROHORO

Lizenzierter Anwender:

Ingenieurbiiro PLANkon

Blumenstrasse 26

DE-26121 Oldenburg

044139034 -0

Roman Wagner vom Berg / mail@plankon.de

Berechnet:

04.06.2024 16:38/3.6.377

Schattenrezeptor: Q - SO-WE-Hausgebiet Hauptstr., B-23, Grabstederfeld

807

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

Tag im Monat

windPRO 3.6.377 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk

Sonnenaufgang  (SS:MM)
Sonnenuntergang (SS:MM)

Minuten mit Schatten

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

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

04.06.2024 16:46 / 33

| Juli |August | rOktober | | Dezember
] 05:43 | 06:36  |07:29 | 07:26 08:56 (1)
|21:26  [20:20  [19:08 | 16:58 25 09:21(2)
| 05:45 | 06:38  |07:30 | 07:28 08:54 (1 08:57 (1)
|21:24  |20:18  [19:05 | 16:56 6  09:00 (1 24 09:21(2)
| 05:47 | 06:40  |07:32 | 07:29 08:50 (1 08:59 (2)
|21:22 [20:16 [ 19:03 | 16:54 14  09:04 (1 22 09:21(2)
| 05:48 | 06:42 | 07:34 | 07:31 08:48 (1 08:59 (2)
|21:20  [20:13  [19:00 | 16:52 18  09:06 (1 22 09:21(2)
| 05:50 | 06:43  |07:36 | 07:33 08:46 (1 09:00 (2)
|21:18  [20:11 | 18:58 | 16:551 22 09:08 (1 22 09:22(2)
|05:52 | 06:45  |07:37 | 07:35 08:45 (1 09:01 (2)
|21:17  [20:08 | 18:56 | 16:49 24  09:09 (1 20 09:21(2)
|05:53 | 06:47  |07:39 | 07:37 08:44 (1 09:03 (2)
|21:15  [20:06 | 18:53 | 16:47 26  09:10 (1 19 09:22 (2)
|05:55 | 06:48  |07:41 | 07:39 08:43 (1 09:04 (2)
|21:13  [20:04  [18:51 | 16145 28 09:22 (2)
| 05:57 | 06:50 | 07:43 | 07:41
|21:11 [20:01  |18:49 | 16:43 29
| 05:58 | 06:52 | 07:45 | 07:43
|21:09  [19:59 | 18:46 | 16142 30
| 06:00 | 06:54 | 07:46 | 07:45
|21:07  |19:56 | 18:44 | 16:40 30
| 06:02 | 06:55 | 07:48 | 07:46
|21:05  |19:54  |18:42 | 16:38 32
| 06:03 | 06:57  |07:50 | 07:48
| 21:03 | 19:51 18:39 | 16:37 32
] 06:05 | 06:59 7:52 | 07:50
| 21:01 | 19:49 8:37 | 16:35 32
| 06:07 | 07:01 7:54 | 07:52
| 20:58 | 19:47 8:35 | 16:34 31
] 06:09 | 07:02 7:56 | 07:54
| 20:56 | 19:44 8:32 | 16:32 31
] 06:10 | 07:04 7:57 | 07:56
| 20:54 | 19:42 8:30 | 16:31 32
| 06:12 | 07:06 7:59 | 07:58
| 20:52 | 19:39 8:28 | 16:29 32
| 06:14 | 07:07 8:01 | 07:59
| 20:50 | 19:37 8:26 | 16:28 31
| 06:15 | 07:09 8:03 | 08:01
| 20:48 | 19:34 8:23 | 16:26 31
| 06:17 | 07:11 8:05 | 08:03
| 20:45 | 19:32 8:21 | 16:25 31
| 06:19 | 07:13 8:07 | 08:05
| 20:43 | 19:29 8:19 | 16:24 31
|06:21 | 07:14 8:09 | 08:06
| 20:41 | 19:27 8:17 | 16:23 31
|06:22 | 07:16 8:10 | 08:08
| 20:39 | 19:25 8:15 | 16:22 31
| 06:24 | 07:18 7:12 | 08:10
| 20:36 | 19:22 7:12 | 16:20 30
] 06:26 | 07:20 7:14 | 08:12
| 20:34 | 19:20 7:10 | 16:19 30
|06:28 | 07:21 7:16 | 08:13
| 20:32 | 19:17 7:08 | 16:18 30
1 06:29 | 07:23 7:18 | 08:15
| 20:30 | 19:15 7:06 | 16:17 28
06:31 | 07:25 7:20 | 08:16
| 20:27 | 19:12 7:04 | 16:17 28
] 06:33 | 07:27 7:22 | 08:18
| 20:25 | 19:10 7:02 | 16:16 26
| 06:35 | 7:24 |
120:23 | 7:00 |
| 458 | 382 329 | 261
| | |

windPRO



Projekt: Lizenzierter Anwender:
Grabstederfeld Ingenieurbiiro PLANkon
Blumenstrasse 26
DE-26121 Oldenburg
044139034-0
Roman Wagner vom Berg / mail@plankon.de

Berechnet:

04.06.2024 16:38/3.6.377

SHADOW - Kalender

Berechnung: Zusatzbelastung Schattenrezeptor: R - Whs. Hauptstr. 93, Grabstederfeld
Annahmen fiir Schattenwurfberechnung
Die dargestellten Zeiten sind die astronomisch maximal mdgliche Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint taglich von Sonnenauf- bis -untergang
Die Rotorfldche steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb

|Januar | Februar |Marz | April | Mai | Juni | Juli |August | Sep | | b | Dezember
1] 08:44 09:43 (1) | 08:15 | 07:18 | 07:04 | 05:56 | 05:08 | 05:04 |05:43 | 06:36 |07:28 | 07:26 | 08:20 09:31 (1)
|16:20 31 10:14(1)| 17:10 | 18:05  [20:02 | 20:56  |21:45 | 22:00  |21:26  |20:20 | 19:08 | 16:58 |16:15 28 09:59 (1)
2| 08:44 09:43 (1) | 08:13 | 07:16  [07:02 | 05:54  |05:07 | 05:05 |05:45 |06:38 |07:30 | 07:28 | 08:21 09:30 (1)
|16:21 31 10:14 (1) | 17:12 | 18:07  [20:04 | 20:58  |21:47 | 22:00  |21:24 | 20:18  |19:05 | 16:56 |16:14 29 09:59 (1)
3] 08:44 09:44 (1) | 08:11 | 07:14 [ 07:00 | 05:52  |05:06 | 05:06 |05:46 | 06:40 |07:32 | 07:29 | 08:23 09:31 (1)
|16:22 31 10:15(1)| 17:14 | 18:09  |20:06 | 21:00  |21:48  |21:59  |21:22 | 20:16 | 19:03 | 16:54 |16:13 29 10:00 (1)
408:44 09:44 (1) 08:10 | 07:11 | 06:57 | 05:50 | 05:05 | 05:07 | 05:48 | 06:42 |07:3% | 07:31 | 08:24 09:30 (1)
|16:23 30 10:14 (1) | 17:16 | 18:11  [20:08 | 21:02  |21:49  |21:59  |21:20 | 20:13 [ 19:00 | 16:52 |16:13 30  10:00 (1)
5] 08:43 09:45 (1) | 08:08 | 07:09 | 06:55 | 05:48  |05:05 | 05:07 |05:50 | 06:43 |07:36 | 07:33 | 08:25 09:31 (1)
|16:25 30 10:15(1)|17:18 | 18:13  [20:10 | 21:04  |21:50 | 21:58  |21:18 | 20:11 | 18:58 | 16:51 |16:12 30 10:01 (1)
6| 08:43 09:45 (1) | 08:06 | 07:07 | 06:52 | 05:46  |05:04 | 05:08 |05:51 | 06:45 |07:37 | 07:35 | 08:27 09:31 (1)
|16:26 30 10:15(1)|17:20 | 18:14  |20:11 | 21:05  |21:51 | 21:58  |21:17 | 20:08 | 18:56 | 16:49 |16:12 30  10:01 (1)
7 08:42 09:46 (1) | 08:04 | 07:04 | 06:50 | 05:45  |05:03  |05:09 |05:53 | 06:47 |07:39 | 07:37 | 08:28 09:32 (1)
|16:27 30 10:16 (1) | 17:22 | 18:16  [20:13 | 21:07  |21:52 | 21:57  |21:15 | 20:06 | 18:53 | 16:47 |16:11 30 10:02 (1)
8| 08:42 09:46 (1) | 08:02 | 07:02 | 06:48 | 05:43  |05:03 | 05:10 | 05:55 | 06:48 | 07:41 | 07:39 | 08:29 09:32 (1)
16:29 30 10:16 (1) | 17:24 | 18:18  |20:15 | 21:09  |21:53 | 21:56  |21:13 | 20:04 | 18:51 | 16:45 |16:11 31 10:03 (1)
9] 08:41 09:47 (1)| 08:01 | 07:00 | 06:45 | 05:41  |05:02 | 05:11 | 05:57 | 06:50 | 07:43 | 07:41 | 08:31 09:32 (1)
16:30 29 10:16 (1) | 17:26 | 18:20  [20:17 | 21:11  |21:54 | 21:56 | 21:11 | 20:01 | 18:49 | 16:43 |16:11 31 10:03 (1)
10 | 08:41 09:48 (1) | 07:59 | 06:57 | 06:43  |05:39  |05:02 | 05:12 |05:58 | 06:52 | 07:45 | 07:43 | 08:32 09:33 (1)
16:31 29 10:17(1)|17:28 | 18:22  [20:19 | 21:12  |21:55 | 21:55 [ 21:09 | 19:59 | 18:46 | 16:42 |16:10 31 10:04 (1)
11 | 08:40 09:48 (1) | 07:57 | 06:55 | 06:41  |05:37  |05:01  |05:13 | 06:00 | 06:54 | 07:46 | 07:45 | 08:33 09:33 (1)
|16:33 29 10:17 (1) | 17:30 | 18:24  [20:20 | 21:14  |21:55 | 21:54 | 21:07 | 19:56 | 18:44 | 16:40 |16:10 31 10:04 (1)
12 ] 08:39 09:49 (1) | 07:55 | 06:53 [ 06:38 | 05:35  |05:01  |05:15 | 06:02 | 06:55 | 07:48 | 07:46 | 08:34 09:33 (1)
|16:3¢ 28 10:17(1)|17:32 | 18:26  [20:22 | 21:16  |21:56 | 21:53  |21:05 | 19:54 | 18:41 | 16:38 |16:10 32 10:05 (1)
131 08:39 09:50 (1) | 07:53 | 06:50 | 06:36 | 05:34 | 05:01  |05:16 | 06:03 | 06:57 |07:50 | 07:48 | 08:35 09:34 (1)
|16:36 27 10:17 (1) | 17:3% | 18:28  |20:24 | 21:17  |21:57 | 21:52  |21:03 | 19:51 | 18:39 | 16:37 |16:10 31 10:05 (1)
14| 08:38 09:51 (1) | 07:51 | 06:48 | 06:3%  |05:32  |05:00 |05:17 | 06:05 |06:59 | 07:52 | 07:50 | 08:36 09:34 (1)
|16:38 26 10:17 (1) | 17:36 | 18:29  [20:26 | 21:19  |21:57 | 21:51  |21:01 | 19:49  |18:37 | 16:35 |16:10 31 10:05 (1)
15 | 08:37 09:52 (1) | 07:49 | 06:45 [ 06:31  |05:30  |05:00 |05:18  |06:07 |07:01  |07:54 | 07:52 | 08:37 09:35 (1)
|16:39 25 10:17(1)|17:38 | 18:31  [20:28 | 21:21  |21:58 | 21:50  |20:58 | 19:47 | 18:35 | 16:34 |16:10 31 10:06 (1)
16 | 08:36 09:52 (1) | 07:47 | 06:43 | 06:29 | 05:29  |05:00 |05:19 | 06:09 | 07:02 | 07:56 | 07:54 | 08:38 09:35 (1)
|16:41 24 10:16 (1) | 17:40 | 18:33  [20:29 | 21:22  |21:59 | 21:49  |20:56 | 19:44 | 18:32 | 16:32 |16:10 31 10:06 (1)
171 08:35 09:53 (1) | 07:45 | 06:41 [ 06:27 | 05:27  |05:00 |05:221  |06:10 | 07:04 |07:57 | 07:56 | 08:39 09:36 (1)
|16:43 22 10:15(1)|17:42 | 18:35  [20:31 | 21:24  |21:59 | 21:48  |20:54 | 19:42 | 18:30 | 16:31 |16:10 31 10:07 (1)
18] 08:34 09:55 (1) | 07:43 | 06:38 | 06:24 | 05:26  |05:00 |05:22 |06:12 | 07:06 |07:59 | 07:58 | 08:39 09:36 (1)
|16:44 20 10:15(1)| 17:44 | 18:37  |20:33 | 21:26  |22:00 | 21:47  |20:52 | 19:39 | 18:28 | 16:29 |16:10 31 10:07 (1)
19 | 08:33 09:56 (1) | 07:40 | 06:36 | 06:22 | 05:24 | 05:00 | 05:23 | 06:14 | 07:07 |08:01 | 07:59 | 08:40 09:36 (1)
|16:46 18 10:14 (1) | 17:46 | 18:39  [20:35 | 21:27  [22:00 | 21:45  |20:50 | 19:37 | 18:26 | 16:28 |16:10 32 10:08 (1)
20 | 08:32 09:57 (1) 07:38 | 06:33 | 06:20 | 05:23  |05:00 | 05:25 |06:15 | 07:09 | 08:03 | 08:01 09:40 (1) | 08:41 09:37 (1)
|16:48 16 10:13(1)| 17:48 | 18:40  [20:37 | 21:29  |22:00 | 21:44  |20:48 | 19:34  |18:23 | 16:26 2 09:42(1)]16:11 31 10:08 (1)
21 08:31 10:00 (1) | 07:36 | 06:31 | 06:18  |05:21  |05:00  |05:26 | 06:17  |07:11  |08:05 | 08:03 09:36 (1) | 08:41 09:37 (1)
|16:50 11 10:11(1)| 17:50 | 18:42  [20:39 | 21:30  [22:00 | 21:43  |20:45 | 19:32  |18:221  |16:25 11 09:47 (1)] 16:11 31  10:08 (1)
22| 08:29 10:05 (1) | 07:34¢ | 06:29 | 06:16  |05:20 | 05:00  |05:28 | 06:19  |07:13  |08:07 | 08:05 09:33 (1) | 08:42 09:38 (1)
| 16:51 3 10:08(1)|17:51 | 18:44  [20:40 | 21:32  |22:01 | 21:41  |20:43 | 19:29  |18:19 | 16:24 16 09:49 (1)] 16:12 31  10:09 (1)
23 08:28 |07:32 | 06:26 | 06:13 | 05:18 | 05:00 |05:29 | 06:21  |07:14 | 08:09 | 08:06 09:32 (1) | 08:42 09:38 (1)
| 16:53 |17:53 | 18:46  |20:42 | 21:33 | 22:00  |21:40  |20:41  |19:27 | 18:17  |16:23 18 09:50 (1)] 16:12 31  10:09 (1)
24| 08:27 |07:30 | 06:24 | 06:11 | 05:17 | 05:01  |05:31 | 06:22 | 07:16 | 08:10 | 08:08 09:32 (1) | 08:43 09:38 (1)
| 16:55 |17:55 | 18:48  |20:44  |21:35 | 22:01  [21:39  [20:39  [19:25 | 18:15  |16:22 20 09:52(1)] 16:13 32  10:10 (1)
25 | 08:25 107:27 | 06:21 | 06:09  |05:16  |05:01  |05:32 | 06:24 |07:18 | 07:12 | 08:10 09:31 (1) | 08:43 09:40 (1)
| 16:57 |17:57 | 18:50 | 20:46  |21:36 | 22:01  |21:37  [20:36  [19:22 | 17:12  |16:220 22 09:53(1)] 16:13 31 10:11(1)
26 | 08:24 |07:25 | 06:19 | 06:07 | 05:14 | 05:01  |05:34 | 06:26 | 07:20 | 07:14 | 08:12 09:31 (1) | 08:44 09:40 (1)
| 16:59 |17:59 | 18:51 | 20:48 | 21:38 | 22:00  |21:36  |20:3¢  |19:20 | 17:10  |16:19 24 09:55(1)] 16:14 31  10:11(1)
27 08:23 107:23 | 06:17 | 06:05  |05:13  |05:02  |05:35 | 06:28 |07:21 | 07:16 | 08:13 09:31 (1) | 08:44 09:40 (1)
| 17:01 |18:01 | 1853  |20:49  |21:39  |22:01  |21:34  [20:32 [19:17 |17:08  |16:18 25 09:56 (1)] 16:15 31  10:11(1)
28 | 08:21 107:21 | 06:14 | 06:03  |05:12 | 05:02  |05:37 |06:29 |07:23 | 07:18 | 08:15 09:31 (1) | 08:44 09:41 (1)
| 17:03 |18:03 | 1855 | 20:51 | 21:40 | 22:00  |21:32  |20:30 |19:15 | 17:06 |16:17 26 09:57 (1)] 16:16 31  10:12 (1)
29 | 08:20 | |07:12 | 06:00  |05:11  |05:03  |05:38  |06:31 | 07:25 | 07:20 | 08:16 09:30 (1) | 08:44 09:41 (1)
| 17:04 | |19:57  |20:53 | 21:42 | 22:01  |21:31  [20:227 [ 19:12  |17:04 | 16:17 27 09:57 (1)|16:17 31 10:12 (1)
30 | 08:18 | |07:09  |05:58  |05:10 | 05:04 |05:40 | 06:33  |07:27 |07:22  |08:18 09:30 (1) | 08:44 09:42 (1)
| 17:06 | |19:59  |20:55 | 21:43 | 22:00  |21:29  |20:25 [ 19:10  |17:02 | 16:16 28 09:58 (1)| 16:18 31  10:13 (1)
31 08:16 | |07:07 | 1 05:09 | |05:42 | 06:35 | |07:24 | | 08:44 09:42 (1)
| 17:08 | |20:00 | | 21:44 | |21:27 | 20:223 | |17:00 | 16:19 31 10:13 (1)

Sonnenscheinstunden | 252 | 274 | 367 | 419 | 492 | 507 | 510 | 458 | 382 | 329 | 261 | 236
astr.max.mogl.Beschattung | 550 | | | | | | | | | | 219 | 953

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

Tag im Monat Sonnenaufgang  (SS:MM) Zeitpunkt (SS:MM) Schattenanfang (WEA mit erstem Schatten)
Sonnenuntergang (SS:MM) Minuten mit Schatten Zeitpunkt (SS:MM) Schattenende (WEA mit letztem Schatten)
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Projekt: Lizenzierter Anwender:
Grabstederfeld Ingenieurbiiro PLANkon
Blumenstrasse 26
DE-26121 Oldenburg
044139034-0
Roman Wagner vom Berg / mail@plankon.de

Berechnet:

04.06.2024 16:38/3.6.377

SHADOW - Kalender

Berechnung: Zusatzbelastung Schattenrezeptor: S - Whs. Neuer Weg 8, Grabstederfeld
Annahmen fiir Schattenwurfberechnung
Die dargestellten Zeiten sind die astronomisch maximal mdgliche Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint taglich von Sonnenauf- bis -untergang
Die Rotorfldche steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb

|Januar | Februar |Marz | April | Mai | Juni | Juli |August | Sep | | b | Dezember
1]08:44 12:33(1) | 08:15 | 07:18  |07:04 | 05:56  |05:08 | 05:04 |05:43 |06:36 |07:28 | 07:26 | 08:20 12:27 (1)
|16:20 35 13:08(1)|17:10  |18:05  [20:02  |20:56 | 21:45  [22:00  |21:26  |20:20 | 19:08 | 16:58 | 16:15 19 12:46 (1)
2] 08:44 12:33(1)] 08:13 | 07:16  [07:02  |05:54  |05:07 | 05:05 |0545 |06:38 |07:30 | 07:27 | 08:21 12:26 (1)
|16:21 34 13:07(1)|17:12  [18:07  [20:04  |20:58 | 21:47  [22:00  |21:24  [20:18 | 19:05 | 16:56 | 16:14 21 12:47 (1)
3108:44 12:34 (1) ] 08:11 | 07:14  [07:00  |05:52  |05:06 | 05:06 |05:46  |06:40 | 07:32 | 07:29 | 08:22 12:25 (1)
|16:22 33 13:07(1)|17:14  [18:09  [20:06  |21:00  |21:48  [21:59  [21:22  [20:15 | 19:03 | 16:54 | 16:13 24 12:49(1)
4]08:44 12:35(1)| 08:10 | 07:11  |06:57  |05:50  |05:05 | 05:06 |05:48 |06:41  |07:3¢ | 07:31 | 08:24 12:24 (1)
[16:23 32 13:07(1)|17:16  [18:11  [20:08  |21:02  |21:49  |21:59  [21:20  [20:13 [ 19:00 | 16:52 | 16:13 26 12:50 (1)
5] 08:43 12:36 (1) ] 08:08 | 07:09  |06:55  |05:48  ]05:05 | 05:07 |05:50 |06:43  |07:36 | 07:33 | 08:25 12:24 (1)
|16:25 31 13:07(1)|17:18  [18:13  [20:09  |21:04  |21:50  |21:58 | 21:18 [ 20:11 | 1858 | 16:50 |16:12 28 12:52(1)
6 | 08:43 12:37(1)| 08:06 | 07:07  |06:52  |05:46  |05:04 | 05:08 |05:51 | 06:45  |07:37 | 07:35 | 08:27 12:23 (1)
|16:26 29 13:06 (1)|17:20 | 18:14  [20:11  |21:05  |21:51  |21:58 | 21:16  |20:08 | 18:56 | 16:49 |16:12 29 12:52(1)
71 08:42 12:39 (1) | 08:04 | 07:04  [06:50 | 05:45  ]05:03 | 05:09 |05:53 |06:47 |07:39 | 07:37 | 08:28 12:24 (1)
|16:27 28 13:07(1)|17:22  |18:16  [20:13  |21:07  |21:52  |21:57  |21:15 [ 20:06 | 1853 | 16:47 | 16:11 30 12:54 (1)
8 | 08:42 12:40 (1) ] 08:02 | 07:02  |06:48  |05:43  [05:03 |05:10 |05:55  |06:48 | 07:41 | 07:39 | 08:29 12:23 (1)
[16:29 26 13:06 (1)|17:24 | 18:18  [20:15  |21:09  |21:53  [21:56  |21:13  [20:04 | 18:51 | 16:45 | 16:11 32 12:55(1)
9| 08:41 12:41(1)| 08:01  |07:00  |06:45  |05:41  [05:02 |05:11  |05:57 | 06:50 | 07:43 | 07:41 | 08:30 12:23 (1)
[16:30 24 13:05(1)|17:26  [18:20  [20:17  |2L:11  |21:54  |21:56 | 21:11 [ 20:01 | 1848 | 16:43 | 16:100 32 12:55(1)
10 | 08:41 12:42 (1) 07:59 | 06:57  |06:43  |05:39  [05:02 | 05:12  |05:58 | 06:52 | 07:45 | 07:43 | 08:32 12:23 (1)
[16:31 22 13:04(1)|17:28  [18:22  [20:19  |21:12  |21:55  [21:55  [21:09 [ 19:59 | 1846 | 16:42 | 16:10 34 12:57 (1)
11 08:40 12:45(1)| 07:57 | 06:55  |06:41  |05:37  |05:01 | 05:13  |06:00 | 06:54 | 07:46 | 07:45 | 08:33 12:23 (1)
|16:33 19 13:04(1)|17:30 | 18:24  [20:20  |21:14 | 21:55 [ 21:54  [21:07 | 19:56 | 18:44 | 16:40 | 16:10 35 12:58(1)
12 08:39 12:47 (1) ] 07:55 | 06:53  [06:38  |05:35  [05:01 | 05:14  |06:02 | 06:55 | 07:48 | 07:46 | 08:34 12:23 (1)
|16:3% 15 13:02(1)|17:32  |18:26  [20:22  |21:16 | 21:56  |21:53 [ 21:05 | 19:54 | 1841 | 16:38 | 16:10 35 12:58(1)
13 ] 08:39 12:51(1)] 07:53 | 06:50  |06:36 | 05:3¢  |05:00 | 05:16  |06:03 | 06:57 |07:50 | 07:48 | 08:35 12:23 (1)
| 16:36 9 13:00(1)|17:3¢ | 18:27  |20:24  |21:17  |21:57  |21:52 |21:03  [19:51 [ 18:39 | 16:37 | 16:10 36  12:59 (1)
141 08:38 |07:51 | 06:48  |06:34  |05:32  [05:00 |05:17 |06:05 | 06:59 | 07:52 | 07:50 | 08:36 12:23 (1)
| 16:38 |17:36 | 18:29  [20:26  |21:19  |21:57  |21:51  [21:01 | 19:49 | 18:37 | 16:35 | 16:10 37 13:00 (1)
15| 08:37 |07:49 | 06:45  [06:31  |05:30 [05:00 | 05:18  |06:07 |07:01 | 07:54 | 07:52 | 08:37 12:24 (1)
| 16:39 |17:38 | 1831  [20:28  |21:21  |21:58 | 21:50 | 20:58 | 19:47 | 18:35 | 16:33 | 16:10 36  13:00 (1)
16| 08:36 |07:47 | 06:43  [06:29  |05:29  [05:00 | 05:19  |06:09  |07:02  |07:56 | 07:54 | 08:38 12:24 (1)
| 16:41 | 17:40 | 1833  [20:29  |21:22  |[21:59 | 21:49 | 20:56 | 19:44 | 18:32 | 16:32 | 16:10 37 13:01(1)
17 ] 08:35 | 07:45 | 06:41  |06:27  |05:27  [05:00 | 05:21  |06:10 | 07:04 | 07:57 | 07:56 | 08:39 12:25 (1)
| 16:43 |17:42 | 1835  [20:31  |21:24 2159|2148 | 20:54 19142 [ 18:30 | 16:31 | 16:10 37 13:02(1)
18] 08:34 |07:43 | 06:38  |06:24  |05:26  |05:00 | 05:22 |06:12 | 07:06 | 07:59 | 07:58 | 08:39 12:24 (1)
| 16:44 | 17:44 | 1837  [20:33  |21:25  [21:59 | 21:47 | 20:52  [19:39 [ 18:28 | 16:29 |16:10 38 13:02(1)
191 08:33 |07:40 | 06:36  |06:22  |05:224  [05:00 |05:23 | 06:14  |07:07 | 0801 | 07:59 | 08:40 12:25 (1)
| 16:46 | 17:46 | 1839  [20:35  |21:27  [22:00  |21:45  |20:50 | 19:37 | 18:26 | 16:28 | 16:10 38 13:03 (1)
20 | 08:32 |07:33 | 06:33  [06:20  |05:22  [05:00 | 05:25 | 06:15 | 07:09 | 08:03 | 08:01 | 08:41 12:26 (1)
| 16:48 |17:48 | 1840  [20:37  |21:29  [22:00 | 2L:44 | 2048 | 19:34 | 18:23 | 16:26 |16:11 37 13:03 (1)
21| 08:31 |07:3 | 06:31  |06:18  |05:221  |05:00 | 05:26  |06:17 | 07:11  |08:05 | 08:03 | 08:41 12:26 (1)
| 16:50 |17:49 | 1842  [20:38  |21:30  [22:00 |21:43 | 2045  |19:32 | 1821 | 16:25 |16:11 37 13:03(1)
22 | 08:29 |07:3% | 06:29  |06:15  |05:20  [05:00 | 05:28 |06:19 | 07:13 | 08:07 | 08:05 | 08:42 12:27 (1)
| 16:51 |17:51 | 1844  [20:40  |21:32  [22:01 2141|2043 [19:29 | 1819 | 16:24 |16:12 37 13:04 (1)
23| 08:28 |07:32 | 06:26  |06:13  |05:18  [05:00 | 05:29 |06:21  |07:14 | 08:09 | 08:06 | 08:42 12:27 (1)
| 16:53 |17:53 | 1846  [20:42  |21:33  [22:01  |21:40 | 20:41  [19:27 | 1817 | 16:23 |16:12 37 13:04 (1)
24 | 08:27 |07:30 | 06:24  |06:11  |05:17  |05:01 | 05:31  |06:22 | 07:16  |08:10 | 08:08 | 08:43 12:27 (1)
| 16:55 |17:55 | 1848  |20:44  |21:35  [22:01  |21:38  [20:39 [ 19:25 | 18:15 | 16:22 | 16:13 37 13:04 (1)
25 | 08:25 |07:27 | 06:21  [06:09 | 05:16  |05:01 | 05:32 | 06:24 | 07:18 | 07:12 | 08:10 | 08:43 12:28 (1)
| 16:57 |17:57 | 1850  [20:46  |21:36  [22:01  |21:37  |20:36 19222 [ 17:12 | 16:20 | 16:13 38 13:06 (1)
26 | 08:24 |07:25 | 06:19  |06:07  |05:14  |05:01 | 05:34 |06:26  |07:20 | 07:14 | 08:12 | 08:44 12:28 (1)
| 16:59 |17:59 | 1851  [20:47  |21:38  [22:01  |21:35  |20:34  [19:20 | 17:10 | 16:19 | 16:14 38  13:06 (1)
271 08:23 |07:23 | 06:16  |06:05 | 05:13  [05:02 | 05:35 |06:28  |07:21 | 07:16 | 08:13 | 08:44 12:29 (1)
| 17:01 | 18:01 | 1853  [20:49  |21:39  [22:01  |21:34  |20:32  |19:17 | 17:08 | 16:18 | 16:15 37 13:06 (1)
28 | 08:21 |07:21 | 06:14  [06:03  |05:12  [05:02 | 05:37 |06:29 | 07:23 | 07:18 | 08:15 | 08:44 12:29 (1)
| 17:03 | 18:03 | 1855  [20:51  |21:40  [22:01  |21:32  [20:30  |19:15 | 17:06 | 16:17 | 16:16 37 13:06 (1)
29 | 08:20 | [07:12 | 06:00 |05:11  [05:03 [05:38 |06:31 |07:25 |07:20 | 08:16 12:31 (1) | 08:44 12:30 (1)
| 17:04 | [19:57  |20:53  |2L:42  [22:01  [21:31 |20:27  [19:12  [17:04 | 16:16 8 12:39(1)|16:17 36  13:06 (1)
30 | 08:18 | [07:09 |05:58  |05:10  [05:04 [05:40 | 06:33 |07:27  |07:22 | 08:18 12:29 (1) | 08:44 12:31 (1)
| 17:06 | [19:59  [20:55  [21:43  [22:00  [21:29  [20:25  [19:10  [17:02 | 16:16 14 12:43(1)|16:18 36  13:07 (1)
3108:16 | [07:07 | | 05:09 | |05:42 | 06:35 | |07:24 | | 08:44 12:32 (1)
| 17:08 | [20:00 | |21:44 | [21:27  ]20:23 | |17:00 | | 16:18 35 13:07 (1)

Sonnenscheinstunden | 252 | 274 | 367 | 419 | 492 | 507 | 510 | 458 | 382 | 329 | 261 | 236
astr.max.mogl.Beschattung | 337 | | | | | | | | | | 22 | 1046
Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergegeben (Sommerzeit wie Bezugsjahr):
Tag im Monat Sonnenaufgang  (SS:MM) Zeitpunkt (SS:MM) Schattenanfang (WEA mit erstem Schatten)

Sonnenuntergang (SS:MM) Minuten mit Schatten Zeitpunkt (SS:MM) Schattenende (WEA mit letztem Schatten)
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Projekt: Lizenzierter Anwender:
Grabstederfeld Ingenieurbiiro PLANkon
Blumenstrasse 26
DE-26121 Oldenburg
044139034-0
Roman Wagner vom Berg / mail@plankon.de

Berechnet:

04.06.2024 16:38/3.6.377

SHADOW - Kalender

Berechnung: Zusatzbelastung Schattenrezeptor: T - Whs. Melkstraat 6, Bockhorn

Annahmen fiir Schattenwurfberechnung

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

|Januar | Februar |Marz | April | Mai | Juni | Juli |August | Sep | | b | Dezember
1]08:44 14:16 (1) | 08:15 | 07:18  |07:04  |05:56  |05:08 | 05:04 |05:43 |06:36 |07:28 | 07:26 | 08:19 14:05 (1)
|16:20 38 14:54(1)|17:10 [ 18:05  [20:02  |20:56 | 21:45  [22:00  |21:26  |20:20 | 19:08 | 16:58 | 16:15 35  14:40 (1)
2] 08:44 14:16 (1) | 08:13 | 07:16  [07:02  |05:54  |05:07 | 05:05 |0545 |06:38 |07:30 | 07:27 | 08:21 14:04 (1)
|16:21 39 14:55(1)|17:12  [18:07  [20:04  |20:58 | 21:47  [22:00  |21:24  [20:18 | 19:05 | 16:56 | 16:14 36 14:40 (1)
3108:44 14:17 (1) | 08:11 | 07:14  [07:00  |05:52  |05:06 | 05:06 |05:46  |06:40  |07:32 | 07:29 | 08:22 14:05 (1)
|16:22 38 14:55(1)|17:14  [18:09  [20:06  |21:00  |21:48  [21:59  [21:22  [20:15 [ 19:03 | 16:54 | 16:13 36 14:41(1)
4]08:44 14:17 (1) 08:10 | 07:11  |06:57  |05:50  |05:05 | 05:06 |05:48  |06:41  |07:3¢ | 07:31 | 08:24 14:04 (1)
[16:23 38 14:55(1)|17:16 [ 18:11  [20:08  |21:02  |21:49  |21:59  [21:20  [20:13 [ 19:00 | 16:52 | 16:13 37 14:41(1)
5] 08:43 14:18 (1) ] 08:08 | 07:09  |06:55 | 05:48  ]05:05 | 05:07 |05:50 |06:43 | 07:36 | 07:33 | 08:25 14:05 (1)
|16:25 38 14:56(1)|17:18  [18:12  [20:09  |21:04  |21:50  |21:58 | 21:18 [ 20:11 | 1858 | 16:50 |16:12 37 14142 (1)
6 | 08:43 14:18 (1) | 08:06 | 07:07  |06:52  |05:46  |05:04 | 05:08 |05:51  |06:45  |07:37 | 07:35 | 08:27 14:05 (1)
|16:26 38 14:56(1)|17:20 | 18:14  [20:11  |21:05  |21:51  |21:58 | 21:16  |20:08 | 18:56 | 16:49 |16:12 37 14142 (1)
71 08:42 14:20 (1) | 08:04 | 07:04  |06:50 | 05:44  |05:03 | 05:09 |05:53  |06:47 |07:39 | 07:37 | 08:28 14:05 (1)
|16:27 37 14:57(1)|17:22  [18:16  [20:13  |21:07 | 21:52  |21:57  |21:15 [ 20:06 | 1853 | 16:47 |16:11 38 14143 (1)
8 | 08:42 14:20 (1) | 08:02 | 07:02  |06:48  |05:43  [05:03 |05:10 |05:55 | 06:48 | 07:41 | 07:39 | 08:29 14:05 (1)
[16:29 37 14:57(1)|17:24 [ 18:18  [20:15  |21:09  |21:53  [21:56  |21:13  [20:03 | 18:51 | 16:45 |16:11 38  14:43(1)
9| 08:41 14:20 (1) | 08:01 | 07:00  |06:45  |05:41  [05:02 |05:11  |05:57  |06:50 | 07:43 | 07:41 | 08:30 14:05 (1)
[16:30 37 14:57(1)|17:26  [18:20  [20:17  |21:10 | 21:54  |21:56  |21:11  [20:01 | 1848 | 16:43 |16:10 39 14144 (1)
10 | 08:41 14:21 (1) 07:59 | 06:57  |06:43  |05:39  [05:02 | 05:12  |05:58 | 06:52 | 07:45 | 07:43 | 08:32 14:06 (1)
[16:31 36 14:57(1)|17:28  [18:22  [20:19  |21:12 | 21:55 [ 21:55  [21:09 [ 19:59 | 1846 | 16:42 | 16:10 39 14145 (1)
11 08:40 14:22 (1)] 07:57 | 06:55  |06:41  |05:37  |05:01 | 05:13  |06:00 | 06:54 | 07:46 | 07:45 | 08:33 14:07 (1)
|16:33 36 14:58(1)|17:30 [ 18:24  [20:20 | 21:14 | 21:55  [21:54  [21:07 | 19:56 | 18:44 | 16:40 | 16:10 38 14:45(1)
12 08:39 14:23(1)] 07:55 | 06:53  |06:38  |05:35  |05:01 | 05:14  |06:02 | 06:55 | 07:48 | 07:46 | 08:34 14:07 (1)
|16:3% 35 14:58(1)|17:32 | 18:26  [20:22  |21:16 | 21:56  |21:53 [ 21:05 [ 19:54 | 1841 | 16:38 | 16:10 39 14146 (1)
13 ] 08:39 14:24 (1) 07:53 | 06:50  |06:36 | 05:3¢  [05:00 | 05:16  |06:03 | 06:57 | 07:50 | 07:48 | 08:35 14:07 (1)
|16:36 34 14:58(1)|17:34 [ 18:27  [20:24  |21:17  |21:57  [21:52 [21:03 | 19:51 | 18:39 | 16:37 | 16:10 39 14:46 (1)
141 08:38 14:25(1)| 07:51 | 06:48  |06:34  |05:32  [05:00 |05:17  |06:05 |06:59  |07:52 | 07:50 | 08:36 14:08 (1)
[16:38 32 14:57(1)|17:36  [18:29  [20:26 | 21:19  |21:57  |21:51  [21:00 [ 19:49 | 1837 | 16:35 | 16:10 38 14146 (1)
15| 08:37 14:26 (1) 07:49 | 06:45  [06:31  |05:30  [05:00 | 05:18  |06:07  |07:00 | 07:54 | 07:52 | 08:37 14:08 (1)
[16:39 31 14:57(1)|17:38  [18:31  [20:28 | 21:21 | 21:58 | 21:50 [ 20:58 [ 19:47 | 18:35 | 16:33 |16:10 39 14:47 (1)
16| 08:36 14:26 (1) | 07:47 | 06:43  [06:29  |05:29  [05:00 | 05:19  |06:09  |07:02  |07:55 | 07:54 | 08:38 14:09 (1)
| 16:41 30 14:56(1)|17:40 [ 18:33  [20:29 | 21:22 | 21:59 [ 21:49  [20:56 | 19:44 | 18:32 | 16:32 | 16:10 39 14:48(1)
17 ] 08:35 14:27 (1) 07:45 | 06:41  |06:27 | 05:27  ]05:00 | 05:21  |06:10 | 07:04 | 07:57 | 07:56 | 08:39 14:09 (1)
| 16:43 29  14:56(1)|17:42  [18:35  [20:31 | 21:24 | 21:59 | 2148 [20:54 [ 19:42 | 1830 | 16:31 | 16:10 39 14:48(1)
18] 08:34 14:29 (1) 07:43 | 06:38  |06:24 | 05:25  [05:00 | 05:22  |06:12 | 07:06 | 07:59 | 07:58 | 08:39 14:09 (1)
| 16:44 27 14:56(1)|17:44  [18:37  [20:33 | 21:25 | 21:59 [ 21:47  [20:52 [ 19:39 | 18:28 | 16:29 | 16:10 39 14:48 (1)
191 08:33 14:30 (1) | 07:40 | 06:36  |06:22  |05:24  [05:00 | 05:23  |06:14  |07:07  |08:01 | 07:59 14:14 (1) | 08:40 14:10 (1)
| 16:46 25 14:55(1)|17:46  [18:39  [20:35  |21:27 [ 22:00  |21:45  [20:50 [ 19:37 | 18:25 | 16:28 10 14:24(1)] 16:10 39 14149 (1)
20 | 08:32 14:31(1)]07:38 | 06:33  [06:20 | 05:22  [05:00 | 05:25  |06:15 | 07:09  |08:03 | 08:01 14:10 (1) | 08:41 14:11 (1)
| 16:48 23 14:54(1)|17:48 | 18:40  [20:37  |21:29 | 22:00 | 21:44  |20:48 [ 19:34 | 18:23  |16:26 16 14:26 (1)| 16:11 39  14:50 (1)
21| 08:31 14:33(1)]07:36 | 06:31  |06:18  |05:21  [05:00 | 05:26  |06:17  |07:11  |08:05 | 08:03 14:08 (1) | 08:41 14:10 (1)
|16:50 20 14:53(1)|17:49 | 18:42  [20:38  |21:30 [ 22:00 | 21:43  [20:45 [ 19:32 [ 1821  [16:25 20 14:28(1)| 16:11 39  14:49 (1)
22 | 08:29 14:36 (1) 07:34 | 06:29  |06:15  |05:20  [05:00 | 05:28  |06:19  |07:13  |08:07 | 08:05 14:07 (1) | 08:42 14:11 (1)
|16:51 16 14:52(1)|17:51 | 18144  [20:40 | 21:32 [ 22:01  |21:41 2043 [19:29 | 1819 | 16224 23  14:30(1)] 16:12 39 14:50 (1)
23| 08:28 14:39 (1) 07:32 | 06:26  |06:13 | 05:18  [05:00 | 05:29  |06:21  |07:14  |08:08 | 08:06 14:06 (1) | 08:42 14:12 (1)
|16:53 10 14:49(1)|17:53 | 18:46  [20:42  |21:33  [22:01  [21:40  [20:41 [ 19:27  |18:17  [16:223 25 14:31(1)| 16:12 39  14:51(1)
24 | 08:27 |07:30 | 06:24  |06:11  |05:17  [05:01 | 05:31  |06:22 | 07:16  |08:10 | 08:08 14:06 (1) | 08:43 14:12 (1)
| 16:55 |17:55 | 1848  |20:44  |21:35  [22:01  |21:38  [20:39  [19:25 [ 1815  [16:21 27 14:33(1)|16:13 39 14:51(1)
25 | 08:25 |07:27 | 06:21  [06:09 | 05:16  |05:01 | 05:32 | 06:24 | 07:18 | 07:12 | 08:10 14:05 (1) | 08:43 14:13 (1)
| 16:57 |17:57 | 1849  [20:46  |21:36  [22:01  |21:37  |20:36 19222 [17:12 [ 1620 29 14:34(1)|16:13 39 14:52 (1)
26 | 08:24 |07:25 | 06:19  |06:07  |05:14  |05:01  |05:34 |06:26 | 07:20 | 07:14 | 08:12 14:05 (1) | 08:44 14:13 (1)
| 16:59 |17:59 | 1851  [20:47  |21:37  [22:01  |21:35  |20:34  [19:20 [17:10 | 16:19 30 14:35(1)|16:14 39  14:52 (1)
271 08:23 |07:23 | 06:16  |06:05 | 05:13  [05:02 | 05:35 |06:28  |07:21 | 07:16 | 08:13 14:05 (1) | 08:44 14:13 (1)
| 17:01 | 18:01 | 1853  [20:49  |21:39  [22:01  |21:34  [20:32  [19:17  [17:08 | 16:18 31 14:36 (1) | 16:15 39  14:52 (1)
28 | 08:21 |07:21 | 06:14  [06:03  |05:12  [05:02 | 05:37 |06:29 | 07:23 | 07:18 | 08:15 14:04 (1) | 08:44 14:14 (1)
| 17:02 | 18:03 | 1855  [20:51  |21:40  [22:01  |21:32  [20:30  |19:15 | 17:06 | 16:17 33 14:37(1)|16:16 39  14:53 (1)
29 | 08:20 | [07:12 | 06:00 |05:11  [05:03 [05:38 |06:31 |07:25 |07:20 | 08:16 14:04 (1) | 08:44 14:14 (1)
| 17:04 | [19:57  |20:53  |2L:42  [22:00  [21:31 [20:27  [19:12  [17:04 | 16:16 34 14:38(1)| 16:17 39 14:53 (1)
30 | 08:18 | [07:09 |05:58  |05:10  [05:04 [05:40 | 06:33 |07:27  |07:22 | 08:18 14:04 (1) | 08:44 14:15 (1)
| 17:06 | [19:59 [ 20:555  [21:43  [22:00  [21:29  [20:25  [19:10  [17:02 | 16:16 35 14:39(1)| 16:17 39 14:54 (1)
3108:16 | [07:07 | | 05:09 | |05:42 | 06:35 | |07:24 | | 08:44 14:16 (1)
| 17:08 | [20:00 | |21:44 | [21:27  ]20:23 | |17:00 | | 16:18 38 14:54 (1)

Sonnenscheinstunden | 252 | 274 | 367 | 419 | 492 | 507 | 510 | 458 | 382 | 329 | 261 | 236
astr.max.mogl.Beschattung | 724 | | | | | | | | | | 313 | 1188
Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergegeben (Sommerzeit wie Bezugsjahr):
Tag im Monat Sonnenaufgang  (SS:MM) Zeitpunkt (SS:MM) Schattenanfang (WEA mit erstem Schatten)

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

windPRO 3.6.377 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk 04.06.2024 16:46 / 36 WI nd PRO ‘



Projekt:

Grabstederfeld

SHADOW - Kalender

Berechnung: Zusatzbelastung

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

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

Die Windenergieanlage/n ist/sind immer in Betrieb

|Januar

1] 08:44
| 16:20
2| 08:44
| 16:21
3| 08:44
| 16:22
4 08:43
| 16:23
5] 08:43
| 16:24
6 | 08:43
| 16:26
71 08:42
| 16:27
8 | 08:42
| 16:28
9| 08:41
| 16:30
10 | 08:41
| 16:31
11 | 08:40
| 16:33
12 | 08:39
| 16:34
13| 08:39
| 16:36
14| 08:38
| 16:38
15 | 08:37
| 16:39
16 | 08:36
| 16:41
17 | 08:35
| 16:43
18 | 08:34
| 16:44
19 | 08:33
| 16:46
20 | 08:32
| 16:48
21| 08:30
| 16:49
22| 08:29
| 16:51
23| 08:28
| 16:53
24| 08:27
| 16:55
25 | 08:25
| 16:57
26 | 08:24
| 16:59
27 | 08:22
| 17:01
28 | 08:21
| 17:02
29 | 08:19
| 17:04
30 | 08:18
| 17:06
31]08:16
| 17:08
Sonnenscheinstunden | 252
astr.max.mogl.Beschattung |

17

19

21

23

24

25

26

26

25

25

25

25

25

24

377

| Februar

7:34
15:56 (1) | 07:51
16:03 (1) | 17:36
15:55 (1) | 07:49
16:05 (1) | 17:38
15:54 (1) | 07:47
16:06 (1) | 17:40
15:53 (1) | 07:45
16:08 (1) | 17:42
15:53 (1) | 07:42
16:10 (1) | 17:44
15:53 (1) | 07:40
16:12 (1) | 17:46
15:52 (1) | 07:38
16:13 (1) | 17:47
15:52 (1) | 07:36
16:15 (1) | 17:49
15:52 (1) | 07:34
16:16 (1) | 17:51
15:52 (1) | 07:32
16:17 (1) | 17:53
15:52 (1) | 07:30
16:18 (1) | 17:55
15:52 (1) | 07:27
16:18 (1) | 17:57
15:52 (1) | 07:25
16:17 (1) | 17:59
15:53 (1) | 07:23
16:18 (1) | 18:01
15:53 (1) | 07:21
16:18 (1) | 18:03
15:53 (1) |

16:18 (1) |

15:54 (1) |

16:19 (1) |

15:54 (1) |

16:18 (1) |

22

21

19

17

13

99

| Mérz

15:55 (1) | 07:18
16:17 (1) | 18:05
15:56 (1) | 07:16
16:17 (1) | 18:07
15:57 (1) | 07:14
16:16 (1) | 18:09
15:50 (1) | 07:11
16:16 (1) | 18:11
16:01 (1) | 07:09
16:14 (1) | 18:12
16:04 (1) | 07:07
16:11 (1) | 18:14

| April

| 07:04
| 20:02
| 07:02
| 20:04
| 07:00
| 20:06
| 06:57
| 20:08
| 06:55
| 20:09
| 06:52
20:11
6:50
0:13
6:48
0:15
6:45
0:17
6:43
0:18

NONONO NGO

Lizenzierter Anwender:
Ingenieurbiiro PLANkon
Blumenstrasse 26
DE-26121 Oldenburg
044139034 -0
Roman Wagner vom Berg / mail@plankon.de

Berechnet:

04.06.2024 16:38/3.6.377

Schattenrezeptor: U - Whs. Sandkrugsweg 31, Bockhorn

| Mai | Juni [ Juli |August | rOktober |
| 05:43 | 06:36 | 07:28 | 07:26
|21:26  |20:220  [19:08 | 16:58
| 05:45 | 06:38  |07:30 | 07:27
|21:24 | 20:18  [19:05 | 16:56
| 05:46 | 06:40  |07:32 | 07:29
|21:22 | 20:15  [19:03 | 16:54
| 05:48 | 06:41  |07:34 | 07:31
|21:20 | 20:13  [19:00 | 16:52
| 05:50 | 06:43  |07:36 | 07:33
|21:18 | 20:11  [18:58 | 16:50 8
|05:51 | 06:45  |07:37 | 07:35
|21:16  |20:08  |18:56 | 16:49 14
| 05:53 | 06:47  |07:39 | 07:37
|21:15  |20:06  |18:53  |16:47 18
| 05:55 | 06:48  |07:41 | 07:39
|21:13  |20:03  [18:51  |16:45 20
| 05:56 | 06:50 | 07:43 | 07:41
|21:11 | 20:01  [18:48  |16143 22
| 05:58 | 06:52 | 07:45 | 07:43
|21:09 | 19:59 | 18:46 | 16142 22
| 06:00 | 06:54 | 07:46 | 07:45
|21:07 | 19:56 | 18:44 | 16:40 24
| 06:02 | 06:55 |07:48 | 07:46
|21:05 | 19:54  [18:41 | 16:38 24
| 06:03 | 06:57 |07:50 | 07:48
|21:03 | 19:51  [18:39  |16:37 25
| 06:05 | 06:59  |07:52 | 07:50
|21:00 | 19:49  [18:37  |16:35 26
|06:07 | 07:00 |07:54 | 07:52
|20:58 | 19:46 | 18:34  [16:33 26
| 06:08 | 07:02 |07:55 | 07:54
|20:56 | 19:44  [18:32  [16:32 25
| 06:10 | 07:04 |07:57 | 07:56
|20:54 | 19:42  [18:30  [16:30 26
|06:12 | 07:06 |07:59 | 07:57
]20:52  |19:39  [18:28 [ 16:29 26
| 06:14 | 07:07  |08:01 | 07:59
|20:50 | 19:37  [18:25 | 16:28 25
| 06:15 | 07:09  |08:03 | 08:01
|20:48 | 19:3¢  [18:23 | 16:26 24
|06:17 | 07:11  |08:05 | 08:03
|20:45 | 19:32  [18:221  |16:25 23
| 06:19 | 07:13  |08:07 | 08:05
|20:43 | 19:29  [18:19 | 16:24 22
|06:21 | 07:14  |08:08 | 08:06
|20:41 | 19:27  [18:17  [16:23 19
|06:22 | 07:16  |08:10 | 08:08
120:39 | 19:25  [18:15  [16:221 17
|06:24 | 07:18  [07:12 | 08:10
120:36 | 19:22  [17:12  [16:20 15
|06:26 | 07:20  |07:14 | 08:11
|20:3¢ | 19:20 [17:10 [ 16:19 12
|06:28 | 07:21  |07:16 | 08:13
120:32 | 19:17  [17:08  |16:18 10
|06:29 | 07:23 |07:18 | 08:15
120:29 | 19:15  [17:06 | 16:17 7
|06:31 | 07:25  [07:20 | 08:16
120:27 | 19:12  [17:04 | 16:16 3
|06:33 | 07:27  |07:22 | 08:18
|20:25 | 19:10  [17:02 | 16:16
| 06:34 | |07:24 |
120:23 | |17:00 |
| 458 | 382 | 329 | 261
| | | | 483

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

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

Minuten mit Schatten

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

windPRO 3.6.377 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk

| Dezember

15:27 (1) | 08:29
15:47 (1) | 16:11
15:26 (1) | 08:30
15:48 (1) | 16:10
15:26 (1) | 08:32
15:48 (1) | 16:10
15:25 (1) | 08:33
15:49 (1) | 16:10
15:25 (1) | 08:34
15:49 (1) | 16:10
15:25 (1) | 08:35
15:50 (1) | 16:10
15:24 (1) | 08:36
15:50 (1) | 16:10
15:24 (1) | 08:37
15:50 (1) | 16:10
15:26 (1) | 08:38
15:51 (1) | 16:10
15:26 (1) | 08:39
15:52 (1) | 16:10
15:26 (1) | 08:39
15:52 (1) | 16:10
15:27 (1) | 08:40
15:52 (1) | 16:10
15:26 (1) | 08:41
15:50 (1) | 16:11
15:27 (1) | 08:41
15:50 (1) | 16:11
15:28 (1) | 08:42
15:50 (1) | 16:12
15:29 (1) | 08:42
15:48 (1) | 16:12
15:30 (1) | 08:43
15:47 (1) | 16:13
15:31 (1) | 08:43
15:46 (1) | 16:13
15:33 (1) | 08:43
15:45 (1) | 16:14
15:34 (1) | 08:44
15:44 (1) | 16:15
15:35 (1) | 08:44
15:42 (1) | 16:16
15:38 (1) | 08:44
15:41 (1) | 16:17
| 08:44
| 16:17
| 08:44
| 16:18
| 236
|

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

04.06.2024 16:46 / 37

59

14:38 (2)
14:41 (2)
14:37 (2)
14:42 (2)
14:37 (2)
14:43 (2)
14:38 (2)
14:44 (2)
14:37 (2)
14:44 (2)
14:38 (2)
14:45 (2)
14:39 (2)
14:45 (2)
14:39 (2)
14:45 (2)
14:40 (2)
14:46 (2)
14:41 (2)
14:46 (2)
14:43 (2)
14:45 (2)

windPRO



Projekt:

Grabstederfeld

SHADOW - Kalender

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

Die Sonne scheint taglich von Sonnenauf- bis -untergang

Lizenzierter Anwender:

Ingenieurbiiro PLANkon

Blumenstrasse 26

DE-26121 Oldenburg

044139034 -0

Roman Wagner vom Berg / mail@plankon.de

Berechnet:

04.06.2024 16:38/3.6.377

Schattenrezeptor: V - Whs. Sandkrugsweg 37, Bockhorn

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

| Januar

1| 08:44
| 16:20
2| 08:44
| 16:21
3| 08:44
| 16:22
4] 08:43
| 16:23
5| 08:43
| 16:24
6 | 08:43
| 16:26
7| 08:42
| 16:27
8 | 08:42
| 16:28
9 | 08:41
| 16:30
10 | 08:41
| 16:31
11 | 08:40
| 16:33
12 | 08:39
| 16:34
13 | 08:39
| 16:36
14 | 08:38
| 16:38
15 | 08:37
| 16:39
16 | 08:36
| 16:41
17 | 08:35
| 16:43
18 | 08:34
| 16:44
19 | 08:33
| 16:46
20 | 08:32
| 16:48
211 08:30
| 16:49
221 08:29
| 16:51
23| 08:28
| 16:53
24| 08:27
| 16:55
25 | 08:25
| 16:57
26 | 08:24
| 16:59
271 08:22
| 17:01
28 | 08:21
| 17:02
29 | 08:19
| 17:04
30 | 08:18
| 17:06
311 08:16
| 17:08

Sonnenscheinstunden | 252
astr.max.mogl.Beschattung |

27

26

26

26

22

22

20

19

14

10

9

15

18

21

366

| Februar

14:36 (2) | 08:15
15:03 (2) | 17:10
14:37 (2) | 08:13
15:03 (2) | 17:12
14:38 (2) | 08:11
15:04 (2) | 17:14
14:38 (2) | 08:10
15:04 (2) | 17:16
14:39 (2) | 08:08
15:04 (2) | 17:18
14:39 (2) | 08:06
15:04 (2) | 17:20
14:41 (2) | 08:04
15:04 (2) | 17:22
14:42 (2) | 08:02
15:04 (2) | 17:24
14:42 (2) | 08:01
15:04 (2) | 17:26
14:43 (2) | 07:59
15:03 (2) | 17:28
14:45 (2) | 07:57
15:04 (2) | 17:30
14:47 (2) | 07:55
15:03 (2) | 17:32
14:48 (2) | 07:53
15:02 (2) | 17:34
14:51 (2) | 07:51
15:01 (2) | 17:36
14:55 (2) | 07:49
14:57 (2) | 17:38
| 07:47
| 17:40
| 07:45
| 17:42
| 07:42
| 17:44
| 07:40
| 17:46
| 07:38
| 17:47
| 07:36
| 17:49
| 07:34
| 17:51
| 07:32
| 17:53
| 07:30
| 17:55
| 07:27
| 17:57
| 07:25
| 17:59
| 07:23
| 18:01
16:19 (1) | 07:21
16:28 (1) | 18:03
16:16 (1) |
16:31 (1) |
16:16 (1) |
16:34 (1) |
16:14 (1) |
16:35 (1) |
| 274
|

508

| Médrz

16:13 (1) | 07:18
16:36 (1) | 18:05
16:12 (1) | 07:16
16:37 (1) | 18:07
16:11 (1) | 07:14
16:38 (1) | 18:09
16:12 (1) | 07:11
16:40 (1) | 18:11
16:11 (1) | 07:09
16:40 (1) | 18:12
16:11 (1) | 07:07
16:41 (1) | 18:14
16:11 (1) | 07:04
16:41 (1) | 18:16
16:10 (1) | 07:02
16:41 (1) | 18:18
16:10 (1) | 07:00
16:41 (1) | 18:20
16:11 (1) | 06:57
16:42 (1) | 18:22
16:11 (1) | 06:55
16:41 (1) | 18:24
16:11 (1) | 06:53
16:41 (1) | 18:26
16:11 (1) | 06:50
16:40 (1) | 18:27
16:12 (1) | 06:48
16:40 (1) | 18:29
16:13 (1) | 06:45
16:39 (1) | 18:31
16:14 (1) | 06:43
16:38 (1) | 18:33
16:15 (1) | 06:41
16:37 (1) | 18:35
16:17 (1) | 06:38
16:35 (1) | 18:37
16:19 (1) | 06:36
16:32 (1) | 18:39
16:24 (1) | 06:33
16:27 (1) | 18:40
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Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergegeben (Sommerzeit wie Bezugsjahr):

Tag im Monat

Sonnenaufgang

Sonnenuntergang (SS:MM)

(SS:MM)

Minuten mit Schatten

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

windPRO 3.6.377 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk

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

04.06.2024 16:46 /38 WINAPRO ‘



Projekt: Lizenzierter Anwender:
Grabstederfeld Ingenieurbiiro PLANkon
Blumenstrasse 26
DE-26121 Oldenburg
044139034-0
Roman Wagner vom Berg / mail@plankon.de

Berechnet:

04.06.2024 16:38/3.6.377

SHADOW - Kalender

Berechnung: Zusatzbelastung Schattenrezeptor: V - Whs. Sandkrugsweg 37, Bockhorn
Annahmen fiir Schattenwurfberechnung
Die dargestellten Zeiten sind die astronomisch maximal mdgliche Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint taglich von Sonnenauf- bis -untergang
Die Rotorfldche steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb

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

Sonnenscheinstunden | 510 | 458 | 382 | 329 | 261 | 236
astr.max.mogl.Beschattung | | | | 236 | 385 | 826

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

Tag im Monat Sonnenaufgang  (SS:MM) Zeitpunkt (SS:MM) Schattenanfang (WEA mit erstem Schatten)
Sonnenuntergang (SS:MM) Minuten mit Schatten Zeitpunkt (SS:MM) Schattenende (WEA mit letztem Schatten)

windPRO 3.6.377 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk 04.06.2024 16:46 / 39 WI nd PRO ‘



Lizenzierter Anwender:

Ingenieurbiiro PLANkon

Blumenstrasse 26

DE-26121 Oldenburg

044139034 -0

Roman Wagner vom Berg / mail@plankon.de

Berechnet:

04.06.2024 16:38/3.6.377

Projekt:

Grabstederfeld

SHADOW - Kalender

Berechnung: Zusatzbelastung Schattenrezeptor: W - Whs. Sandkrugsweg 41, Bockhorn
Annahmen fiir Schattenwurfberechnung
Die dargestellten Zeiten sind die astronomisch maximal mdgliche Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint taglich von Sonnenauf- bis -untergang
Die Rotorfldche steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb

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

1] 08:44 14:30 (2) | 08:15 | 07:18 16:28 (1) | 07:04 | 05:56 | 05:08

| 16:20 50 15:42(3) | 17:10 | 18:05 33 17:01 (1) | 20:02 | 20:56 | 21:45

2 | 08:44 14:31 (2) | 08:13 | 07:16 16:29 (1) | 07:02 | 05:54 | 05:07

| 16:21 52 15:44 (3) | 17:12 | 18:07 31 17:00 (1) | 20:04 | 20:58 | 21:46

3| 08:44 14:32 (2) | 08:11 | 07:14 16:30 (1) | 07:00 | 05:52 | 05:06

| 16:22 53 15:46 (3) | 17:14 | 18:09 29  16:59 (1) | 20:06 | 21:00 | 21:48

4| 08:43 14:32 (2) | 08:10 | 07:11 16:31 (1) | 06:57 | 05:50 | 05:05

| 16:23 53  15:46 (3) | 17:16 | 18:11 25  16:56 (1) | 20:08 | 21:02 | 21:49

5108:43 14:33 (2) | 08:08 | 07:09 16:33 (1) | 06:55 | 05:48 | 05:05

| 16:25 54 15:48 (3) | 17:18 | 18:12 22 16:55(1) | 20:09 | 21:03 | 21:50

6 | 08:43 14:33 (2) | 08:06 | 07:07 16:36 (1) | 06:52 | 05:46 | 05:04

| 16:26 55 15:49(3) | 17:20 | 18:14 16 16:52 (1) | 20:11 | 21:05 | 21:51

7 | 08:42 14:34 (2) | 08:04 | 07:04 16:40 (1) | 06:50 | 05:44 | 05:03

| 16:27 56  15:51(3) | 17:22 | 18:16 7 16:47 (1) | 20:13 | 21:07 | 21:52

8 | 08:42 14:34 (2) | 08:02 | 07:02 | 06:48 | 05:43 | 05:03

| 16:29 57 15:52(3) | 17:24 | 18:18 | 20:15 | 21:09 | 21:53

9 | 08:41 14:34 (2) | 08:01 | 07:00 | 06:45 | 05:41 | 05:02

| 16:30 58 15:53(3) | 17:26 | 18:20 | 20:17 | 21:10 | 21:54

10 | 08:41 14:35 (2) | 07:59 16:42 (1) | 06:57 | 06:43 | 05:39 | 05:02

| 16:31 58 15:53(3) | 17:28 7  16:49 (1) | 18:22 | 20:19 | 21:12 | 21:54

11 | 08:40 14:36 (2) | 07:57 16:38 (1) | 06:55 | 06:41 | 05:37 | 05:01

| 16:33 59  15:55(3) | 17:30 16 16:54 (1) | 18:24 | 20:20 | 21:14 | 21:55

12 | 08:39 14:36 (2) | 07:55 16:36 (1) | 06:53 | 06:38 | 05:35 | 05:01

| 16:34 58 15:55(3) | 17:32 20  16:56 (1) | 18:26 | 20:22 | 21:16 | 21:56

13 ] 08:39 14:37 (2) | 07:53 16:33 (1) | 06:50 | 06:36 | 05:34 | 05:00

| 16:36 57 15:55(3) | 17:34 24 16:57 (1) | 18:27 | 20:24 | 21:17 | 21:57

14 | 08:38 14:38 (2) | 07:51 16:32 (1) | 06:48 | 06:34 | 05:32 | 05:00

| 16:38 57  15:56 (3) | 17:36 27  16:59 (1) | 18:29 | 20:26 | 21:19 | 21:57

15| 08:37 14:38 (2) | 07:49 16:31 (1) | 06:45 | 06:31 | 05:30 | 05:00

| 16:39 55 15:55(3) | 17:38 29 17:00 (1) | 18:31 | 20:28 | 21:21 | 21:58

16 | 08:36 14:38 (2) | 07:47 16:30 (1) | 06:43 | 06:29 | 05:29 | 05:00

| 16:41 54  15:55(3) | 17:40 31 17:01(1) | 18:33 | 20:29 | 21:22 | 21:58

17 | 08:35 14:39 (2) | 07:45 16:29 (1) | 06:41 | 06:27 | 05:27 | 05:00

| 16:43 53  15:56 (3) | 17:42 33 17:02 (1) | 18:35 | 20:31 | 21:24 | 21:59

18 | 08:34 14:41 (2) | 07:42 16:28 (1) | 06:38 | 06:24 | 05:25 | 05:00

| 16:44 51 15:56 (3) | 17:44 35 17:03(1) | 18:37 | 20:33 | 21:25 | 21:59

19 | 08:33 14:42 (2) | 07:40 16:27 (1) | 06:36 | 06:22 | 05:24 | 05:00

| 16:46 49  15:56 (3) | 17:46 36 17:03(1) | 18:39 | 20:35 | 21:27 | 22:00

20 | 08:32 14:42 (2) | 07:38 16:27 (1) | 06:33 | 06:20 | 05:22 | 05:00

| 16:48 47 15:55(3) | 17:47 36 17:03 (1) | 18:40 | 20:37 | 21:29 | 22:00

21 ] 08:30 14:44 (2) | 07:36 16:27 (1) | 06:31 | 06:18 | 05:21 | 05:00

| 16:50 43 15:55(3) | 17:49 37 17:04 (1) | 18:42 | 20:38 | 21:30 | 22:00

22 | 08:29 14:45 (2) | 07:34 16:27 (1) | 06:29 | 06:15 | 05:20 | 05:00

| 16:51 39 15:54(3) | 17:51 37 17:04 (1) | 18:44 | 20:40 | 21:32 | 22:01

23| 08:28 14:46 (2) | 07:32 16:26 (1) | 06:26 | 06:13 | 05:18 | 05:00

| 16:53 34 15:53(3) | 17:53 38 17:04 (1) | 18:46 | 20:42 | 21:33 | 22:01

24 | 08:27 14:49 (2) | 07:30 16:26 (1) | 06:24 | 06:11 | 05:17 | 05:01

| 16:55 24 15:50 (3) | 17:55 38 17:04 (1) | 18:48 | 20:44 | 21:35 | 22:01

25| 08:25 14:50 (2) | 07:27 16:26 (1) | 06:21 | 06:09 | 05:16 | 05:01

| 16:57 17 15:07 (2) | 17:57 38 17:04 (1) | 18:49 | 20:46 | 21:36 | 22:01

26 | 08:24 14:53 (2) | 07:25 16:27 (1) | 06:19 | 06:07 | 05:14 | 05:01

| 16:59 11 15:04 (2) | 17:59 37 17:04 (1) | 18:51 | 20:47 | 21:37 | 22:01

27 | 08:22 | 07:23 16:27 (1) | 06:16 | 06:05 | 05:13 | 05:02

| 17:01 | 18:01 35 17:02(1) | 18:53 | 20:49 | 21:39 | 22:01

28 | 08:21 | 07:21 16:27 (1) | 06:14 | 06:03 | 05:12 | 05:02

| 17:02 | 18:03 35 17:02(1) | 18:55 | 20:51 | 21:40 | 22:01

29 | 08:19 | | 07:12 | 06:00 | 05:11 | 05:03

| 17:04 | | 19:57 | 20:53 | 21:42 | 22:00

30 | 08:18 | | 07:09 | 05:58 | 05:10 | 05:04

| 17:06 | | 19:59 | 20:55 | 21:43 | 22:00
31]08:16 | | 07:07 | | 05:09 |
| 17:08 | | 20:00 | | 21:44 |

Sonnenscheinstunden | 252 | 274 | 367 | 419 | 492 | 507
astr.max.mogl.Beschattung | 1254 | 589 | 163 | | |

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

Tag im Monat Sonnenaufgang  (SS:MM)

Sonnenuntergang (SS:MM)

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

(WEA mit erstem Schatten)

Minuten mit Schatten (WEA mit letztem Schatten)
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Projekt: Lizenzierter Anwender:
Grabstederfeld Ingenieurbiiro PLANkon
Blumenstrasse 26
DE-26121 Oldenburg
044139034-0
Roman Wagner vom Berg / mail@plankon.de

Berechnet:

04.06.2024 16:38/3.6.377

SHADOW - Kalender

Berechnung: Zusatzbelastung Schattenrezeptor: W - Whs. Sandkrugsweg 41, Bockhorn
Annahmen fiir Schattenwurfberechnung
Die dargestellten Zeiten sind die astronomisch maximal mdgliche Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint taglich von Sonnenauf- bis -untergang
Die Rotorfldche steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb

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

Sonnenscheinstunden | 510 | 458 | 382 | 329 | 261 | 236
astr.max.mogl.Beschattung | | | | 759 | 649 | 1546

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

Tag im Monat Sonnenaufgang  (SS:MM) Zeitpunkt (SS:MM) Schattenanfang (WEA mit erstem Schatten)
Sonnenuntergang (SS:MM) Minuten mit Schatten Zeitpunkt (SS:MM) Schattenende (WEA mit letztem Schatten)
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Projekt:

Grabstederfeld

SHADOW - Kalender

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

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

Lizenzierter Anwender:

Ingenieurbiiro PLANkon
Blumenstrasse 26
DE-26121 Oldenburg

044139034 -0
Roman Wagner vom Berg / mail@plankon.de

Berechnet:

04.06.2024 16:38/3.6.377

Schattenrezeptor: X - Whs. Sandkrugsweg 38, Bockhorn

Die Windenergieanlage/n ist/sind immer in Betrieb

| Januar

1| 08:44
| 16:20
2| 08:44
| 16:21
3| 08:44
| 16:22
4] 08:43
| 16:23
5| 08:43
| 16:25
6 | 08:43
| 16:26
7| 08:42
| 16:27
8 | 08:42
| 16:29
9 | 08:41
| 16:30
10 | 08:41
| 16:31
11 | 08:40
| 16:33
12 | 08:39
| 16:34
13 | 08:39
| 16:36
14 | 08:38
| 16:38
15 | 08:37
| 16:39
16 | 08:36
| 16:41
17 | 08:35
| 16:43
18 | 08:34
| 16:44
19 | 08:33
| 16:46
20 | 08:32
| 16:48
211 08:30
| 16:50
221 08:29
| 16:51
23| 08:28
| 16:53
24| 08:27
| 16:55
25 | 08:25
| 16:57
26 | 08:24
| 16:59
271 08:22
| 17:01
28 | 08:21
| 17:02
29 | 08:19
| 17:04
30 | 08:18
| 17:06
311 08:16
| 17:08

Sonnenscheinstunden | 252
astr.max.mogl.Beschattung |

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

Tag im Monat

Sonnenaufgang

Sonnenuntergang (SS:MM)

49

49

53

53

55

60

62

64

65

70

72

74

76

77

79

81

80

80

80

78

76

77

77

76

74

74

72

2134

| Februar

14:37 (4) | 08:15
15:43 (6) | 17:10
14:38 (4) | 08:13
15:44 (6) | 17:12
14:38 (4) | 08:11
15:46 (6) | 17:14
14:38 (4) | 08:10
15:46 (6) | 17:16
14:39 (4) | 08:08
15:48 (6) | 17:18
14:39 (4) | 08:06
15:49 (6) | 17:20
14:40 (4) | 08:04
15:51 (6) | 17:22
14:41 (4) | 08:02
15:53 (6) | 17:24
14:41 (4) | 08:01
15:54 (6) | 17:26
14:41 (4) | 07:59
15:55 (6) | 17:28
14:43 (4) | 07:57
15:58 (3) | 17:30
14:43 (4) | 07:55
15:59 (3) | 17:32
14:44 (4) | 07:53
16:01 (3) | 17:34
14:45 (4) | 07:51
16:03 (3) | 17:36
14:44 (4) | 07:49
16:04 (3) | 17:38
14:45 (4) | 07:47
16:06 (3) | 17:40
14:45 (2) | 07:45
16:08 (3) | 17:42
14:46 (2) | 07:42
16:10 (3) | 17:44
14:46 (2) | 07:40
16:12 (3) | 17:46
14:45 (2) | 07:38
16:13 (3) | 17:48
14:46 (2) | 07:36
16:14 (3) | 17:49
14:45 (2) | 07:34
16:14 (3) | 17:51
14:45 (2) | 07:32
16:15 (3) | 17:53
14:46 (2) | 07:30
16:16 (3) | 17:55
14:46 (2) | 07:27
16:15 (3) | 17:57
14:45 (2) | 07:25
16:15 (3) | 17:59
14:46 (2) | 07:23
16:16 (3) | 18:01
14:46 (2) | 07:21
16:16 (3) | 18:03
14:46 (2) |
16:15 (3) |
14:47 (2) |
16:16 (3) |
14:47 (2) |
16:15 (3) |

| 274

[

(S5:MM)

71

68

64

60

48

46

46

44

42

39

37

34

32

27

21

13

692

Minuten mit Schatten

| Marz

14:47 (2) | 07:18
16:14 (3) | 18:05
14:48 (2) | 07:16
16:13 (3) | 18:07
14:48 (2) | 07:14
16:12 (3) | 18:09
14:49 (2) | 07:11
16:11 (3) | 18:11
14:50 (2) | 07:09
15:38 (2) | 18:12
14:51 (2) | 07:07
15:37 (2) | 18:14
14:51 (2) | 07:04
15:37 (2) | 18:16
14:52 (2) | 07:02
15:36 (2) | 18:18
14:53 (2) | 07:00
15:35 (2) | 18:20
14:55 (2) | 06:57
15:34 (2) | 18:22
14:56 (2) | 06:55
15:33 (2) | 18:24
14:58 (2) | 06:53
15:32 (2) | 18:26
14:58 (2) | 06:50
15:30 (2) | 18:27
15:01 (2) | 06:48
15:28 (2) | 18:29
15:04 (2) | 06:45
15:25 (2) | 18:31
15:08 (2) | 06:43
15:21 (2) | 18:33

| 06:41

| 18:35

6:33

8:44

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

windPRO 3.6.377 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk

19

25

29

33

36

38

40

43

43

45

46

46

47

47

47

47

46

46

45

44

43

41

39

36

979

17:23 (1) | 06:50
17:31 (1) | 20:13
17:18 (1) | 06:48
17:37 (1) | 20:15
17:14 (1) | 06:45
17:39 (1) | 20:17
17:12 (1) | 06:43
17:41 (1) | 20:19
17:10 (1) | 06:41
17:43 (1) | 20:20
17:08 (1) | 06:38
17:44 (1) | 20:22
17:07 (1) | 06:36
17:45 (1) | 20:24
17:05 (1) | 06:34
17:45 (1) | 20:26
17:04 (1) | 06:31
17:47 (1) | 20:28
17:04 (1) | 06:29
17:47 (1) | 20:29
17:02 (1) | 06:27
17:47 (1) | 20:31
17:02 (1) | 06:24
17:48 (1) | 20:33
17:01 (1) | 06:22
17:47 (1) | 20:35
17:01 (1) | 06:20
17:48 (1) | 20:37
17:00 (1) | 06:18
17:47 (1) | 20:38
17:00 (1) | 06:15
17:47 (1) | 20:40
16:59 (1) | 06:13
17:46 (1) | 20:42
17:00 (1) | 06:11
17:46 (1) | 20:44
17:00 (1) | 06:09
17:46 (1) | 20:46
17:00 (1) | 06:07
17:45 (1) | 20:47
17:00 (1) | 06:05
17:44 (1) | 20:49
17:00 (1) | 06:03
17:43 (1) | 20:51
18:01 (1) | 06:00
18:42 (1) | 20:53
18:01 (1) | 05:58
18:40 (1) | 20:55
18:03 (1) |
18:39 (1) |

| 419

|

34

27

21

14

127
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| Mai

18:04 (1) | 05:56
18:38 (1) | 20:56
18:05 (1) | 05:54
18:36 (1) | 20:58
18:07 (1) | 05:52
18:34 (1) | 21:00
18:10 (1) | 05:50
18:31 (1) | 21:02
18:13 (1) | 05:48
18:27 (1) | 21:03
| 05:46
| 21:05
| 05:44
| 21:07
| 05:43
| 21:09
| 05:41

5:20
1:32

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

| Juni

5:08
1:45
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Projekt:

Grabstederfeld

SHADOW - Kalender

Berechnung: Zusatzbelastung
Annahmen fiir Schattenwurfberechnung

Lizenzierter Anwender:
Ingenieurbiiro PLANkon
Blumenstrasse 26
DE-26121 Oldenburg
044139034 -0

Roman Wagner vom Berg / mail@plankon.de

Berechnet:

04.06.2024 16:38/3.6.377

Schattenrezeptor: X - Whs. Sandkrugsweg 38, Bockhorn

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

| Juli | August | September | Oktober | November | Dezember
1| 05:04 | 05:43 | 06:36 | 07:28 17:46 (1) | 07:26 14:24 (2) | 08:19 14:24 (4)
| 22:00 | 21:26 | 20:20 | 19:08 37 18:23 (1) | 16:58 40  15:04 (2) | 16:15 66  15:39 (6)
2 | 05:05 | 05:45 | 06:38 | 07:30 17:48 (1) | 07:27 14:23 (2) | 08:21 14:24 (4)
| 22:00 | 21:24 | 20:18 | 19:05 34 18:22(1) | 16:56 42 15:05(2) | 16:14 64  15:38 (6)
3| 05:06 | 05:46 | 06:40 | 07:32 17:49 (1) | 07:29 14:22 (2) | 08:22 14:25 (4)
| 21:59 | 21:22 | 20:15 | 19:03 31 18:20(1) | 16:54 44 15:06 (2) | 16:13 62  15:38 (6)
4 | 05:06 | 05:48 | 06:41 | 07:34 17:51 (1) | 07:31 14:21 (2) | 08:24 14:25 (4)
| 21:59 | 21:20 | 20:13 | 19:00 27  18:18 (1) | 16:52 45  15:06 (2) | 16:13 60 15:37 (6)
51 05:07 | 05:50 | 06:43 | 07:36 17:53 (1) | 07:33 14:20 (2) | 08:25 14:26 (4)
| 21:58 | 21:18 | 20:11 | 18:58 22 18:15(1) | 16:50 47  15:07 (2) | 16:12 59  15:37(6)
6 | 05:08 | 05:51 | 06:45 | 07:37 17:57 (1) | 07:35 14:20 (2) | 08:27 14:25 (4)
| 21:58 | 21:16 | 20:08 | 18:56 14 18:11 (1) | 16:49 50 15:37(3) | 16:12 57  15:35(6)
7 | 05:09 | 05:53 | 06:47 18:08 (1) | 07:39 | 07:37 14:19 (2) | 08:28 14:26 (4)
| 21:57 | 21:15 | 20:06 14 18:22 (1) | 18:53 | 16:47 60 15:41 (3) | 16:11 56  15:35(6)
8| 05:10 | 05:55 | 06:48 18:04 (1) | 07:41 | 07:39 14:19 (2) | 08:29 14:26 (4)
| 21:56 | 21:13 | 20:03 21 18:25(1) | 18:51 | 16:45 64 15:43(3) | 16:11 54  15:35(6)
9 | 05:11 | 05:57 | 06:50 18:01 (1) | 07:43 | 07:41 14:18 (2) | 08:30 14:26 (4)
| 21:55 | 21:11 | 20:01 27 18:28 (1) | 18:48 | 16:43 68  15:44 (3) | 16:10 53  15:34 (6)
10 | 05:12 | 05:58 | 06:52 17:58 (1) | 07:45 | 07:43 14:18 (2) | 08:32 14:27 (4)
| 21:55 | 21:09 | 19:59 31 18:29(1) | 18:46 | 16:42 71 15:45(3) | 16:10 49  15:33 (6)
11 | 05:13 | 06:00 | 06:54 17:57 (1) | 07:46 | 07:45 14:18 (2) | 08:33 14:28 (4)
| 21:54 | 21:07 | 19:56 33  18:30(1) | 18:44 | 16:40 73  15:46 (3) | 16:10 49  15:34 (6)
12 | 05:14 | 06:02 | 06:55 17:55 (1) | 07:48 | 07:46 14:18 (2) | 08:34 14:28 (4)
| 21:53 | 21:05 | 19:54 36 18:31(1) | 18:41 | 16:38 74  15:47 (3) | 16:10 47  15:33 (6)
13 ] 05:16 | 06:03 | 06:57 17:53 (1) | 07:50 | 07:48 14:18 (2) | 08:35 14:29 (4)
| 21:52 | 21:03 | 19:51 38 18:31(1) | 18:39 | 16:37 75 15:47 (3) | 16:10 46  15:33 (6)
14 | 05:17 | 06:05 | 06:59 17:52 (1) | 07:52 | 07:50 14:18 (2) | 08:36 14:29 (4)
| 21:51 | 21:00 | 19:49 40  18:32(1) | 18:37 | 16:35 76  15:48 (3) | 16:10 45  15:33 (6)
15 | 05:18 | 06:07 | 07:00 17:51 (1) | 07:54 | 07:52 14:18 (2) | 08:37 14:30 (4)
| 21:50 | 20:58 | 19:46 42 18:33(1) | 18:35 | 16:33 76  15:48 (3) | 16:10 43 15:33 (6)
16 | 05:19 | 06:09 | 07:02 17:49 (1) | 07:55 | 07:54 14:18 (2) | 08:38 14:30 (4)
| 21:49 | 20:56 | 19:44 44 18:33(1) | 18:32 | 16:32 77  15:48 (3) | 16:10 42 15:33 (6)
17 | 05:21 | 06:10 | 07:04 17:48 (1) | 07:57 | 07:56 14:20 (2) | 08:39 14:30 (4)
| 21:48 | 20:54 | 19:42 45 18:33 (1) | 18:30 | 16:31 76  15:49 (3) | 16:10 41 15:32(6)
18 | 05:22 | 06:12 | 07:06 17:48 (1) | 07:59 | 07:57 14:20 (2) | 08:39 14:30 (4)
| 21:46 | 20:52 | 19:39 45 18:33 (1) | 18:28 | 16:29 78  15:50 (3) | 16:10 42 15:33 (6)
19 | 05:23 | 06:14 | 07:07 17:46 (1) | 08:01 | 07:59 14:19 (2) | 08:40 14:31 (4)
| 21:45 | 20:50 | 19:37 47  18:33 (1) | 18:25 | 16:28 80  15:49 (3) | 16:10 41  15:33 (6)
20 | 05:25 | 06:15 | 07:09 17:46 (1) | 08:03 | 08:01 14:20 (2) | 08:41 14:32 (4)
| 21:44 | 20:48 | 19:34 47  18:33(1) | 18:23 | 16:26 80 15:49 (3) | 16:11 40 15:34 (6)
21 ] 05:26 | 06:17 | 07:11 17:45 (1) | 08:05 | 08:03 14:21 (2) | 08:41 14:32 (4)
| 21:43 | 20:45 | 19:32 48  18:33(1) | 18:21 | 16:25 80 15:49 (3) | 16:11 40 15:34 (6)
22 | 05:28 | 06:19 | 07:13 17:45 (1) | 08:07 | 08:05 14:21 (2) | 08:42 14:33 (4)
| 21:41 | 20:43 | 19:29 48  18:33 (1) | 18:19 | 16:24 81  15:49 (3) | 16:12 40  15:35(6)
23 | 05:29 | 06:21 | 07:14 17:44 (1) | 08:08 | 08:06 14:22 (2) | 08:42 14:33 (4)
| 21:40 | 20:41 | 19:27 47  18:31(1) | 18:17 | 16:23 79 15:48 (3) | 16:12 40  15:35(6)
24 | 05:31 | 06:22 | 07:16 17:44 (1) | 08:10 | 08:08 14:23 (2) | 08:43 14:33 (4)
| 21:38 | 20:39 | 19:25 47  18:31(1) | 18:15 | 16:21 77 15:47 (3) | 16:13 40 15:35(6)
25 ] 05:32 | 06:24 | 07:18 17:45 (1) | 07:12 | 08:10 14:23 (2) | 08:43 14:34 (4)
| 21:37 | 20:36 | 19:22 46  18:31 (1) | 17:12 | 16:20 76  15:46 (3) | 16:13 42 15:37 (6)
26 | 05:34 | 06:26 | 07:20 17:45 (1) | 07:14 14:36 (2) | 08:11 14:24 (2) | 08:43 14:35 (4)
| 21:35 | 20:34 | 19:20 45 18:30 (1) | 17:10 16 14:52 (2) | 16:19 74 15:45(3) | 16:14 40  15:37 (6)
27 | 05:35 | 06:28 | 07:21 17:44 (1) | 07:16 14:32 (2) | 08:13 14:25 (4) | 08:44 14:35 (4)
| 21:34 | 20:32 | 19:17 44  18:28 (1) | 17:08 23 14:55(2) | 16:18 71  15:44 (3) | 16:15 42 15:38 (6)
28 | 05:37 | 06:29 | 07:23 17:45 (1) | 07:18 14:30 (2) | 08:15 14:24 (4) | 08:44 14:35 (4)
| 21:32 | 20:30 | 19:15 43 18:28 (1) | 17:06 28 14:58 (2) | 16:17 70  15:42 (3) | 16:16 44 15:39 (6)
29 | 05:38 | 06:31 | 07:25 17:45 (1) | 07:20 14:28 (2) | 08:16 14:24 (4) | 08:44 14:36 (4)
| 21:31 | 20:27 | 19:12 42 18:27 (1) | 17:04 31  14:59 (2) | 16:16 68  15:41 (3) | 16:17 45  15:40 (6)
30 | 05:40 | 06:33 | 07:27 17:46 (1) | 07:22 14:26 (2) | 08:18 14:24 (4) | 08:44 14:36 (4)
| 21:29 | 20:25 | 19:10 40 18:26 (1) | 17:02 35 15:01(2) | 16:16 68 15:41(3) | 16:18 47  15:41 (6)
31 | 05:42 | 06:35 | | 07:24 14:24 (2) | | 08:44 14:37 (4)
| 21:27 | 20:23 | | 17:00 38 15:02(2) | | 16:18 47  15:42 (6)

Sonnenscheinstunden | 510 | 458 | 382 | 329 | 261 | 236
astr.max.mogl.Beschattung | | | 960 | 336 | 2040 | 1483

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

Tag im Monat Sonnenaufgang  (SS:MM)

Sonnenuntergang (SS:MM)

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

(WEA mit erstem Schatten)

Minuten mit Schatten (WEA mit letztem Schatten)

04.06.2024 16:46 /43 WINAPRO ‘
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Projekt: Lizenzierter Anwender:
Grabstederfeld Ingenieurbiiro PLANkon
Blumenstrasse 26
DE-26121 Oldenburg
044139034-0
Roman Wagner vom Berg / mail@plankon.de

Berechnet:

04.06.2024 16:38/3.6.377

SHADOW - Kalender

Berechnung: Zusatzbelastung Schattenrezeptor: Z - Whs. GroBer Querdamm 4, Bockhorn
Annahmen fiir Schattenwurfberechnung
Die dargestellten Zeiten sind die astronomisch maximal mdgliche Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint taglich von Sonnenauf- bis -untergang
Die Rotorfldche steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb

|Januar |Februar |Marz | April | Mai | Juni | 3uli |August | Sep | | bet b
1]08:44 | 0815 |07:18 | 07:04 | 05:56 | 05:08 20:48 (6) | 05:04 20:51(6)| 05:43 | 06:36 | 07:28 | 07:25 | 08:19
|16:20 | 17:10 | 18:05  |20:02 | 20:56 [21:45 22 21:10(6)|22:00 29 21:20(6)|21:25  |20:20 | 19:08 | 16:58 | 16:15
2108:44 | 0813 |07:16  |07:02  |05:54 | 05:07 20:48 (6) | 05:05 20:51(6) | 05:45 | 06:38 | 07:30 | 07:27 | 08:21
|16:21 | 17:12 | 18:07  |20:04 | 20:58 |21:46 23 21:11(6)|21:59 28  21:19(6)|21:24 | 20:18 | 19:05 | 16:56 | 16:14
3108:44 | 0811  |07:14  |07:00 | 05:52 | 05:06 20:48 (6) | 05:06 20:52(6) | 05:47 | 06:40 | 07:32 | 07:29 | 08:22
|16:22 | 17:14 | 18:09  |20:06 | 21:00 |21:48 24 21:12(6)|21:59 28 21:20(6)|21:22  |20:15  |19:03 | 16:54 | 16:13
410843 |08:10 |07:11 | 06:57 | 05:50 | 05:05 20:47 (6) | 05:07 20:52(6) | 05:48 | 06:41 | 07:3¢ | 07:31 | 08:24
[16:23 | 17:16 | 1811  |20:08 | 21:02 [21:49 25 21:12(6)|21:59 28  21:20(6)]21:20 [ 20:13 [ 19:00 | 16:52 | 16:13
5]08:43 | 08:08 |07:09  |06:55 | 05:48 | 05:05 20:47 (6) | 05:07 20:53(6)| 05:50 | 06:43 | 07:36 | 07:33 | 08:25
|16:25 | 17:18 | 1813  |20:09 | 21:03 [21:50 26 21:13(6)|21:58 27 21:20(6)|21:18 | 20:11 | 1858 | 16:51 | 16:12
6108:43  |08:06 |07:07 |06:52  |05:46 | 05:04 20:47 (6) | 05:08 20:53(6) | 05:52 | 06:45 | 07:37 | 07:35 | 08:27
|16:26 | 17:20 | 18:14  |20:11 | 21:05 |21:51 27 21:14(6)|21:57 27 21:20(6)|21:16  |20:08 | 18:56 | 16:49 | 16:12
710842  |08:04 |07:04 |06:50 | 05:45 | 05:03 20:47 (6) | 05:09 20:54 (6) | 05:53 | 06:47 | 07:39 | 07:37 | 08:28
|16:27 | 17:22 | 1816  |20:13 | 21:07 |21:52 27 21:14(6)|21:57 26 21:20(6) | 21:14 | 20:06 | 18:53 | 16147 | 16:11
8108:42 | 08:02 |07:02 |06:48  |05:43 | 05:03 20:47 (6) | 05:10 20:54 (6) | 05:55 | 06:48 | 07:41 | 07:39 | 08:29
[16:29 | 17:24 | 18:18  |20:15 | 21:09 |21:53 27 21:14(6)|21:56 25 21:19(6)|21:13  [20:03  |18:51  |16:45 | 16:11
9]08:41  |08:00 |07:00 |06:45 | 05:41 | 05:02 20:47 (6) | 05:11 20:54 (6) | 05:57 | 06:50 | 07:43 | 07:41 | 08:30
[16:30 | 17:26 | 18:20 | 20:17 | 21:10 |21:54 27 21:14(6)|21:55 25 21:19(6)|21:11 [ 20:01 | 1848 | 16143 | 16:11
100841  [07:59 | 06:57 | 06:43 | 05:39 | 05:02 20:47 (6) | 05:12 20:55(6) | 05:58 | 06:52 | 07:45 | 07:43 | 08:32
|16:31 | 17:28 | 18:22 | 20:18 | 21:12 |21:54 28 21:15(6) | 21:55 23 21:18(6)[21:09 | 19:59 | 1846 | 16142 | 16:10
11]08:40  [07:57 | 06:55 | 06:41 | 05:37 | 05:01 20:47 (6) | 05:13 20:55(6) | 06:00 | 06:54 | 07:46 | 07:44 | 08:33
|16:33 | 17:30 | 18:24  [20:20 | 21:14 [21:55 29 21:16(6) | 21:54 23 21:18(6)|21:07 | 19:56 | 18:44  |16:40 | 16:10
1210839 [07:55 | 06:53 | 06:38 | 05:35 | 05:01 20:47 (6) | 05:15 20:57 (6) | 06:02 | 06:55 | 07:48 | 07:46 | 08:34
|16:35 | 17:32 | 18226  |20:22 | 21:16 [21:56 28 21:15(6) | 21:53 22 21:19(6)|21:05 | 19:54 | 1841 | 16:38 | 16:10
13]08:38  [07:53 | 06:50 | 06:36 | 05:34 | 05:01 20:47 (6) | 05:16 20:58 (6) | 06:03 | 06:57 | 07:50 | 07:48 | 08:35
|16:36 | 17:3¢ | 18:27  |20:224 | 21:17 |21:57 29 21:16(6)|21:52 20 21:18(6)|21:03 | 19:51 | 18:39  |16:37 | 16:10
14]08:38  |07:51 | 06:48 | 06:3¢ | 05:32 | 05:00 20:47 (6) | 05:17 20:58 (6) | 06:05 | 06:59 | 07:52 | 07:50 | 08:36
|16:38 | 17:36 | 18:29  |20:26 | 21:19 [21:57 29 21:16(6)|21:51 19 21:17(6)]21:00 | 19:49 | 1837 | 16:35 | 16:10
15]08:37  [07:49 | 06:45 | 06:31 | 05:30 | 05:00 20:47 (6) | 05:18 20:59 (6) | 06:07 | 07:01 | 07:54 | 07:52 | 08:37
|16:39 [ 17:38 | 1831  |20:28 | 21:21 [21:58 30 21:17(6)|21:50 17 21:16(6)]20:58 | 19:46 | 18:35 | 16:34 | 16:10
16]08:36  |07:47 | 06:43 | 06:29 | 05:29 | 05:00 20:48 (6) | 05:19 21:00 (6) | 06:09 | 07:02 | 07:55 | 07:54 | 08:38
| 16:41 | 17:40 | 18:33  [20:29 | 21:22 [21:58 29 21:17(6)|21:49 15 21:15(6)]20:56 | 19:44 | 18:32  [16:32 | 16:10
1710835 [07:45  |06:41 | 06:27 | 05:27 | 05:00 20:48 (6) | 05:21 21:02(6) | 06:10 | 07:04 | 07:57 | 07:56 | 08:38
|16:43 | 17:42 | 1835 | 20:31 | 21:24 [21:59 29 21:17(6)|21:48 11 21:13(6)]20:54 | 19:42 | 18:30 | 16:31 | 16:10
18]08:3¢  [07:42 | 06:38 | 06:24 | 05:26 | 05:00 20:48 (6) | 05:22 21:05(6) | 06:12 | 07:06 | 07:59 | 07:57 | 08:39
|16:44 | 17:44 | 18:37  [20:33 | 21:25 [21:59 29 21:17(6) | 21:46 7 21:12(6)|20:52  [19:39 | 18:28  |16:229 | 16:10
19]08:33  |07:40 | 06:36 | 06:22 | 05:24 | 05:00 20:48 (6) | 05:23 | 06:144  |07:07 |08:01  |07:59 | 08:40
| 16:46 | 17:46 | 18:39 | 20:35 | 21:27 [22:00 30 21:18(6) | 21:45 |20:50  [19:37 | 18:26 | 16:28 | 16:11
20108:32 |07:38 | 06:33 | 06:20 | 05:23 | 05:00 20:48 (6) | 05:25 | 06:15  |07:09  |08:03  |08:01 |08:41
| 16:48 | 17:48 | 1840  |20:37 | 21:29 [22:00 30 21:18(6) | 21:44 [20:48  [19:34 | 18:223 | 16:26 | 16:11
21108:30 |07:36 |06:31 | 06:18 | 05:21 | 05:00 20:48 (6) | 05:26 | 06:17  |07:11  |08:05  |08:03 | 08:41
|16:50 | 17:49 | 18:42 | 20:38 | 21:30 [22:00 30 21:18(6) | 21:43 |20:45  [19:32  [18:21 | 16:25 | 16:11
2210829 |07:34 | 06:29 | 06:16 | 05:20 | 05:00 20:49 (6) | 05:28 | 06:19  |07:13 | 08:07 | 08:05 | 08:42
|16:51 | 17:51 | 1844  |20:40 | 21:32 [22:00 30 21:19(6) | 21:41 [20:43 19229 | 18:19 | 16:24 | 16:12
23108:28 |07:32 | 06:26 | 06:13 | 05:18 | 05:00 20:49 (6) | 05:29 | 06:21 | 07:14 | 08:08 | 08:06 | 08:42
|16:53 | 17:53 | 1846  |20:42 | 21:33 [22:01 30 21:19(6) | 21:40 |20:41  [19:227  [18:17 | 16:23 | 16:12
24108:27 |07:30 | 06:24 | 06:11 | 05:17 | 05:01 20:49 (6) | 05:31 |06:22  |07:16  |08:10  |08:08 | 08:43
| 16:55 | 17:55 | 1848 | 20:44 | 21:35 [22:01 30 21:19(6) | 21:38 [20:39  [19:225 | 18:15 | 16:22 | 16:13
25]08:25 |07:27 | 06:21 | 06:09 | 05:16 | 05:01 20:50 (6) | 05:32 | 06:24 | 07:18  |07:12 | 08:10 | 08:43
|16:57 | 17:57 | 1849 | 20146 | 21:36 [22:01 29 21:19(6) | 21:37 [20:36  [19:222  [17:12 | 16:20 | 16:14
26108:24 |07:25 |06:19 | 06:07 | 05:14 20:54 (6) | 05:02 20:50 (6) | 05:34 |06:26  |07:20  |07:14 | 08:11 | 08:43
|16:59 | 17:59 | 18:51  |20:47  [21:37 10 21:04(6)|22:01 29 21:19 (6)] 21:35 [20:3¢ [ 19:20 [ 17:10 | 16:19 | 16:14
2710822 |07:23 | 06:16 | 06:05 | 05:13 20:53 (6) | 05:02 20:50 (6) | 05:35 |06:28  [07:21  |07:16  |08:13 | 08:44
|17:01 | 1801  |1853  |20:49  [21:39 13 21:06(6)|22:01 29 21:19 (6)] 21:34 [20:32 | 19:17 | 17:08 | 16:18 | 16:15
28108:21 | 07:21 | 06:14 | 06:03 | 05:12 20:51 (6) | 05:02 20:50 (6) | 05:37 |06:29  |07:23  |07:18 | 08:15 | 08:44
|17:03 | 18:03  |18:55  |20:51  [21:40 16 21:07(6)|22:01 29 21:19 (6)] 21:32 [20:29 | 19:15  [17:06 | 16:17 | 16:16
29108:19 | |07:12 | 06:00 | 05:11 20:50 (6) | 05:03 20:51 (6) | 05:38 |06:31  |07:25  |07:20 | 08:16 | 08:44
|17:04 | |19:57  |20:53  |21:41 18 21:08(6)]|22:00 29  21:20 (6) | 21:31 [20:27 | 19:12 | 17:04 | 16:17 | 16117
30108:18 | | 07:09 | 05:58 | 05:10 20:50 (6) | 05:04 20:51 (6) | 05:40 |06:33  |07:27  |07:22 | 08:18 | 08:44
|17:06 | |19:59  |20:55  [21:43 19 21:09(6)]| 22:00 28 21:19 (6) | 21:29 [20:25 [ 19:10  |17:02 | 16:16 | 16:18
31]08:16 | |07:07 | | 05:09 20:49 (6) | | 05:42 |06:35 | |07:24 | | 08:44
|17:08 | |20:00 | [21:44 21 21:10(6) | | 21:27 120:22 | |17:00 | | 16:19
Sonnenscheinstunden | 252 | 274 | 367 | 419 | 492 | 507 | 510 | 458 | 382 | 329 | 261 | 236

astr.max.mogl.Beschattung | | | | | 97 | 841 | 400 | | | | |
Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergegeben (Sommerzeit wie Bezugsjahr):
Tag im Monat Sonnenaufgang  (SS:MM) Zeitpunkt (SS:MM) Schattenanfang (WEA mit erstem Schatten)

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

windPRO 3.6.377 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk 04.06.2024 16:46 / 44 WI nd PRO ‘



Projekt: Lizenzierter Anwender:
Grabstederfeld Ingenieurbiiro PLANkon
Blumenstrasse 26
DE-26121 Oldenburg
044139034-0
Roman Wagner vom Berg / mail@plankon.de

Berechnet:

04.06.2024 16:38/3.6.377

SHADOW - Kalender

Berechnung: Zusatzbelastung Schattenrezeptor: AA - Whs. GroBer Querdamm 11, Bockhorn
Annahmen fiir Schattenwurfberechnung
Die dargestellten Zeiten sind die astronomisch maximal mdgliche Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint taglich von Sonnenauf- bis -untergang
Die Rotorfldche steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb

|Januar |Februar |Marz | April | Mai | Juni | Juli | Aug | SeptembejfOktol | N beil D I
1]08:44 | 0815 |07:18  |07:04 |05:56 | 05:08 | 05:04 05:37(5) | 05:43 | 06:36 | 07:29 | 07:26 | 08:19
| 16:20 | 17:10 | 18:05  [20:02  |20:56 | 21:45 | 22:00 9 05:46(5)|21:26  |20:20  [19:08 | 16:58 | 16:15
20844  |08:13  |07:16 | 07:02  |05:54 | 05:07 | 05:05 05:38 (5) | 05:45 | 06:38 | 07:30 | 07:27 | 08:21
|16:21  |17:12 | 18:07  |20:04  |20:58 | 21:46 | 22:00 8 05:46(5) | 21:24 | 20:18 | 19:05 | 16:56 | 16:14
3/08:44  |08:11  |07:14  [07:00  |05:52 | 05:06 | 05:06 05:38(5) | 05:47 | 06:40 | 07:32 | 07:29 | 08:22
|16:22  |17:14 | 18:09  [20:06  |21:00 | 21:48 | 21:59 7 05:45(5)|21:22  |20:16  |19:03 | 16:54 | 16:14
4/08:43  |08:10 |07:11  |06:57 | 05:50 | 05:06 | 05:07 05:39(5) | 05:48 | 06:42 | 07:3¢ | 07:31 | 08:24
|16:23 | 17:16 | 18:11  [20:08  |21:02 | 21:49 | 21:59 6 05:45(5)|21:20  |20:13  [19:00 | 16:52 | 16:13
5|0843  |08:08 |07:09 |06:55 |05:49  |05:05 05:35 (5) | 05:08 05:40 (5) | 05:50 | 06:43 | 07:36 | 07:33 | 08:25
| 16:25 | 17:18 | 18113  [20:10  |21:04 | 21:50 1 05:36(5) | 21:58 5 05:45(5)|21:18  |20:11 | 1858  [16:51 | 16:12
6|08:43 | 08:06 |07:07 |06:53  |05:47 | 05:04 05:35 (5) | 05:08 05:41(5) | 05:52 | 06:45 | 07:37 | 07:35 | 08:27
| 16:26 | 17:20 | 18:14  |20:11  |21:05  |21:51 3 05:38(5) | 21:58 4 05:45(5)|21:16 | 20:08  |18:56 | 16:49 | 16:12
7108142 | 08:04 |07:05 |06:50 | 05:45 | 05:03 05:34 (5) | 05:09 05:42(5) | 05:53 | 06:47 | 07:39 | 07:37 | 08:28
|16:27  |17:22 | 1816  [20:13 | 21:07  |21:52 4 05:38(5) | 21:57 2 05:44(5)|21:15  |20:06 | 1853 |16:47 | 16:11
8/08:42  |08:02 |07:02 |06:48 | 05:43 | 05:03 05:34 (5) | 05:10 | 05:55 | 06:49  |07:41 | 07:39 | 08:29
|16:29 | 17:24 | 18:18  [20:15  |21:09 | 21:53 6 05:40 (5) | 21:56 | 21:13 | 20:04 | 18:51 | 16:45 | 16:11
9/08:41  |08:01  |07:00 |06:45 | 05:41 | 05:02 05:33 (5) | 05:11 | 05:57 | 06:50  |07:43 | 07:41 | 08:30
|16:30 | 17:26 | 18:20  [20:17 | 21:11 | 21:54 7 05:40 (5) | 21:55 |21:11 [20:01 | 18:149 | 16:43 | 16:11
10| 08:41 | 07:59 | 06:57 | 06:43 | 05:39 | 05:02 05:33 (5) | 05:12 | 05:58 | 06:52 | 07:45 | 07:43 | 08:32
|16:32 | 17:28 1822 [20:19  |21:12  |21:54 8  05:41(5) | 21:55 |21:09  [19:59  |18:146 | 16:42 | 16:10
110840 | 07:57 | 06:55 | 06:41  |05:37 | 05:01 05:33 (5) | 05:14 | 06:00 | 06:54 | 07:46 | 07:45 | 08:33
|16:33  |17:30 | 18:24  |20:20 | 21:14 | 21:55 9 05:42(5) | 21:54 |21:07  |19:56 | 18:44 | 16:40 | 16:10
12108:39 | 07:55 | 06:53 | 06:38  |05:36 | 05:01 05:33 (5) | 05:15 | 06:02 | 06:55 | 07:48 | 07:46 | 08:34
|16:35 | 17:32 | 18:26  |20:22 | 21:16  |21:56 10 05:43(5) | 21:53 | 21:05 | 19:54 | 18142 | 16:38 | 16:10
13]08:39 | 07:53 | 06:50 | 06:36  |05:34 | 05:01 05:32 (5) | 05:16 | 06:04 | 06:57  |07:50 | 07:48 | 08:35
| 16:36 | 17:3¢ | 18:28  [20:24 | 21:17  |21:57 10 05:42(5) | 21:52 |21:03  [19:551  |18:39 | 16:37 | 16:10
1408:38 | 07:51 | 06:48 | 06:34  [05:32 | 05:00 05:32 (5) | 05:17 | 06:05 | 06:59  |07:52 | 07:50 | 08:36
|16:38 | 17:36 | 18:29  |20:26  |21:19  [21:57 11 05:43(5) | 21:51 |21:01  [19:49  |18:37 | 16:35 | 16:10
15|08:37 | 07:49 | 06:46 | 06:31  |05:30 | 05:00 05:32 (5) | 05:18 | 06:07 | 07:01 | 07:54 | 07:52 | 08:37
|16:39 | 17:38 | 1831  |20:28  |21:21  [21:58 11  05:43(5) | 21:50 |20:58 | 19:47  |18:35 | 16:3¢ | 16:10
16| 08:36 | 07:47 | 06:43 | 06:29  |05:29 | 05:00 05:32 (5) | 05:20 | 06:09  |07:02 |07:56 | 07:54 | 08:38
| 16:41  |17:40 | 18:33  [20:29 | 21:22  [21:58 12 05:44(5) | 21:49 |20:56 | 19:44  |18:32 [ 16:32 | 16:10
17108:35 | 07:45 | 06:41 | 06:27 | 05:27 | 05:00 05:32 (5) | 05:21 | 06:10 | 07:04 | 07:57 | 07:56 | 08:39
| 16:43 | 17:42 | 18:35  |20:31 | 21:24  [21:59 12 05:44(5) | 21:48 |20:54 | 19:42 | 18:30 | 16:31 | 16:10
1808:34 | 07:43 | 06:38 | 06:25  |05:26 | 05:00 05:32 (5) | 05:22 | 06:12 | 07:06  |07:59 | 07:58 | 08:39
| 16:44 | 17:44 | 18:37  [20:33 | 21:25  [21:59 12 05:44(5) | 21:46 |20:52  [19:39 | 18:28 [ 16:29 | 16:10
1908:33 | 07:40 | 06:36 | 06:22  |05:24 | 05:00 05:32 (5) | 05:24 | 06:144 | 07:08  |08:01  |07:59 | 08:40
| 16:46 | 17:46 | 18:39  [20:35 | 21:27  [22:00 13  05:45(5) | 21:45 |20:50 | 19:37 | 18:26 | 16:28 | 16:11
20/08:32 |07:38 | 06:33 | 06:20 | 05:23 | 05:00 05:32 (5) | 05:25 | 06:16 | 07:09  |08:03  |08:01 | 08:41
| 16:48 | 17:48 | 18:40  |20:37 | 21:29  [22:00 13 05:45(5) | 21:44 |20:48  |19:34  |18:223 | 16:27 | 16:11
21/08:31 |07:36 | 06:31 | 06:18 | 05:21 | 05:00 05:32 (5) | 05:26 | 06:17 | 07:11  |08:05  |08:03 | 08:41
| 16:50 | 17:50 | 18:42  [20:38 | 21:30  [22:00 13 05:45(5) | 21:43 |20:45  |19:32  [18:221 [ 16:25 | 16:11
22/08:29 | 07:34 | 06:29  |06:16 | 05:20 | 05:00 05:33 (5) | 05:28 | 06:19 | 07:13 | 08:07  |08:05 | 08:42
| 16:52 | 17:52 | 18:44  |20:40 | 21:32  [22:01 13 05:46(5) | 21:41 |20:43  [19:30 | 18:19 | 16:24 | 16:12
23/08:28 | 07:32 | 06:26  |06:13 | 05:18 | 05:01 05:33 (5) | 05:29 | 06:21 | 07:14 | 08:09 |08:06 | 08:42
| 16:53 | 17:53 | 18146  [20:42 | 21:33  [22:01 13 05:46(5) | 21:40 |20:41  |19:27 | 18:17 [ 16:23 | 16:12
24|08:27  |07:30 | 06:24  |06:11 | 05:17 | 05:01 05:33 (5) | 05:31 | 06:23 | 07:16  |08:10 | 08:08 | 08:43
| 16:55 | 17:55 | 18:48  |20:44 | 21:35  [22:01 12 05:45(5) | 21:38 |20:39  |19:25 | 18:15 [ 16:22 | 16:13
25|08:25 | 07:27 | 06:21  |06:09 | 05:16 | 05:01 05:34 (5) | 05:32 | 06:24 | 07:18 | 07:12 | 08:10 | 08:43
| 16:57 | 17:57 | 18:50  |20:46  |21:36  [22:01 12 05:46(5) | 21:37 120:36 [19:22  [17:13 [ 16:21 | 16:14
26|08:24 | 07:25 | 06:19 | 06:07 | 05:15 | 05:02 05:34 (5) | 05:34 | 06:26 | 07:20 | 07:14 | 08:11 | 08:43
| 16:59 | 17:59 | 18:51  |20:47 | 21:37  [22:01 12 05:46(5) | 21:35 |20:34  [19:220 [17:10 [ 16:20 | 16:14
27108:23 | 07:23 | 06:17 | 06:05 | 05:13 | 05:02 05:35 (5) | 05:35 | 06:28 | 07:21 | 07:16 | 08:13 | 08:44
| 17:01 | 18:01  |18:53  [20:49  |21:39  [22:01 12 05:47(5) | 21:34 20:32 |19:17 | 17:08 | 16:19 | 16:15
28|08:21 | 07:21 | 06:14  |06:03 | 05:12 | 05:03 05:35 (5) | 05:37 | 06:29  |07:23 | 07:18 | 08:15 | 08:44
| 17:03 | 18:03 | 1855  [20:51  |21:40  [22:01 11 05:46(5) | 21:32 20:30 | 19:15 | 17:06 | 16:18 | 16:16
2908:20 | |07:12 ] 06:01  [05:11 | 05:03 05:36 (5) | 05:39 |06:31 | 07:25 | 07:20 | 08:16 | 08:44
| 17:05 | |19:57 | 20:53  |21:42  [22:00 10 05:46 (5) | 21:31 20:27  |19:12 |17:04 | 16:17 | 16:17
30 |08:18 | | 07:09 | 05:59  |05:10 | 05:04 05:36 (5) | 05:40 | 06:33 | 07:27 | 07:22 | 08:18 | 08:44
|17:07 | |19:59 [ 20:55  [21:43  [22:00 10 05:46 (5) | 21:29 20:25  [19:10  [17:02 | 16:16 | 16:18
31/08:16 | | 07:07 | | 05:09 | | 05:42 | 06:35 | |07:24 | | 08:44
| 17:08 | |20:00 | | 21:44 | | 21:27 |20:23 | |17:00 | | 16:19
Sonnenscheinstunden | 252 | 274 | 367 | 419 | 492 | 507 | 509 | 458 | 382 | 329 | 261 | 236

astr.max.mdgl.Beschattung | | | | | | 260 | 41 | | | | |
Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergegeben (Sommerzeit wie Bezugsjahr):
Tag im Monat Sonnenaufgang  (SS:MM) Zeitpunkt (SS:MM) Schattenanfang (WEA mit erstem Schatten)

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

windPRO 3.6.377 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk 04.06.2024 16:46 / 45 WI nd PRO '



Projekt:

Grabstederfeld

SHADOW - Kalender

Berechnung: Zusatzbelastung

Annahmen fiir Schattenwurfberechnung

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

|Januar |Februar

1]08:44 | 08:15
116:20 | 17:10
2]08:44 | 08:13
|16:21 | 17:12
3108:44 | 08:11
116:22 | 17:14
408:44 | 08:10
116:23 | 17:16
5]08:43 | 08:08
|16:25 | 17:18
6108:43 | 08:06
116:26 | 17:20
7108:42 | 08:04
116:27 | 17:22
808:42 | 08:02
116:29 | 17:24
908:41 | 08:01
116:30 | 17:26
10 | 08:41 | 07:59
116:32 | 17:28
11 |08:40 | 07:57
116:33 | 17:30
12 108:39 | 07:55
116:35 | 17:32
13 108:39 | 07:53
116:36 | 17:34
14 | 08:38 | 07:51
116:38 | 17:36
15 08:37 | 07:49
116:39 | 17:38
16 | 08:36 | 07:47
| 16:41 | 17:40
17 108:35 | 07:45
|16:43 | 17:42
18 | 08:34 | 07:43
| 16:44 | 17:44
19 1 08:33 | 07:40
| 16:46 | 17:46
2008:32 | 07:38
| 16:48 | 17:48
21]08:31 | 07:36
|16:50 | 17:50
22108:29 | 07:34
|16:52 | 17:52
23]08:28 | 07:32
|16:53 | 17:53
24108:27 | 07:30
|16:55 | 17:55
25|08:25 | 07:27
|16:57 | 17:57
26|08:24 | 07:25
116:59 | 17:59
27108:23 | 07:23
|17:01 | 18:01
28|08:21 | 07:21
|17:03 | 18:03
2910820 |
117:05 |
30| 08:18 |
117:06 |
31]08:16 |
117:08 |
Sonnenscheinstunden | 252 | 274
|

astr.max.mogl.Beschattung |

|Mérz

06:06 (5)
6 06:12(5)
06:04 (5)
10 06:14 (5)
06:02 (5)
13 06:15 (5)
06:01 (5)
15 06:16 (5)
05:59 (5)
17 06:16 (5)
05:58 (5)
20 06:18 (5)
05:56 (5)
2 06:18 (5)
05:56 (5)
2 06:18 (5)
05:55 (5)
23 06:18 (5)
05:55 (5)
24 06:19 (5)
05:55 (5)
24 06:19 (5)
05:56 (5)
23 06:19 (5)
05:55 (5)
24 06:19 (5)
05:55 (5)
24 06:19 (5)
05:56 (5)
23 06:19 (5)
05:56 (5)
23 06:19 (5)
05:44 (4)
24 06:19 (5)
05:43 (4)
26 06:19 (5)
05:42 (4)
28 06:19 (5)
05:41 (4)
27 06:18 (5)
05:40 (4)
29 06:18 (5)
05:39 (4)
29 06:17 (5)

476

1:45 30

1:47 30

1:48 30

1:49 30

1:50 29

1:51 29

1:52 28

1:53 26

1:54 23

1:54 20

1:55 21

1:56 20

1:57 21

1:57 21

1:58 20

1:58 21

1:59 21

1:59 21

2:00 20

2:00 20

2:00 20

2:01 20

2:01 20

2:01 20

2:01 21

2:01 21

2:01 20

2:01 20

2:00 21

2:00 20

|3uli

05:38 (4) | 05:04
06:17 (5) | 22:00
05:37 (4) | 05:05
06:16 (5) | 22:00
05:37 (4) | 05:06
06:17 (5) | 21:59
05:36 (4) | 05:07
06:16 (5) | 21:59
05:35 (4) | 05:08
06:15 (5) | 21:58
05:35 (4) | 05:08
06:15 (5) | 21:58
05:34 (4) | 05:09
06:14 (5) | 21:57
05:34 (4) | 05:10
06:13 (5) | 21:56
05:33 (4) | 05:11
06:11 (5) | 21:55
05:33 (4) | 05:12
05:53 (4) | 21:55
05:33 (4) | 05:14
05:54 (4) | 21:54
05:34 (4) | 05:15
05:54 (4) | 21:53
05:33 (4) | 05:16
05:54 (4) | 21:52
05:33 (4) | 05:17
05:54 (4) | 21:51
05:34 (4) | 05:18
05:54 (4) | 21:50
05:34 (4) | 05:20
05:55 (4) | 21:49
05:34 (4) | 05:21
05:55 (4) | 21:48
05:34 (4) | 05:22
05:55 (4) | 21:47
05:35 (4) | 05:24
05:55 (4) | 21:45
05:35 (4) | 05:25
05:55 (4) | 21:44
05:35 (4) | 05:26
05:55 (4) | 21:43
05:36 (4) | 05:28
05:56 (4) | 21:41
05:36 (4) | 05:29
05:56 (4) | 21:40
05:36 (4) | 05:31
05:56 (4) | 21:38
05:36 (4) | 05:32
05:57 (4) | 21:37
05:36 (4) | 05:34
05:57 (4) | 21:35
05:37 (4) | 05:35
05:57 (4) | 21:34
05:37 (4) | 05:37
05:57 (4) | 21:32
05:37 (4) | 05:39
05:58 (4) | 21:31
05:37 (4) | 05:40
05:57 (4) | 21:29
| 05:42
| 21:27
| 510
|

21

20

23

26

26

29

30

30

30

30

30

30

29

29

28

27

24

23

24

24

23

24

24

23

24

23

23

21

19

17

14

768

Lizenzierter Anwender:
Ingenieurbiiro PLANkon
Blumenstrasse 26
DE-26121 Oldenburg
044139034 -0

Roman Wagner vom Berg / mail@plankon.de

Berechnet:

04.06.2024 16:38/3.6.377

| August

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

| 458

|

Schattenrezeptor: AB - Whs. Westersteder Str. 30, Bockhorn

| -Oktober | 'l‘
06:13 (5) | 06:36 | 07:29 | 07:26 | 08:19
11 06:24(5) |20:20 | 19:08 | 16:58 | 16:15
06:15(5) | 06:38 | 07:30 | 07:27 | 08:21
8 06:23(5)|20:18  |19:05 | 16:56 | 16:14
06:16 (5) | 06:40 | 07:32 | 07:29 | 08:22
4 06:20(5) | 20:16 [ 19:03 | 16:54 | 16:14
|06:42 | 07:3¢ | 07:31 | 08:24
|20:13  [19:00 [16:52 | 16:13
|06:43 | 07:36 | 07:33 | 08:25
|20:11 |18:58  [16:51 | 16:12
|06:45 | 07:37 | 07:35 | 08:27
|20:08 1856 | 16:49 | 16:12
|06:47 | 07:39 | 07:37 | 08:28
|20:06 1853  |16:47 | 16:11
|06:49 | 07:41 | 07:39 | 08:29
|20:04 1851  [16:45 | 16:11
|06:50 | 07:43 | 07:41 | 08:30
|20:00  |18:49  [16:43 | 16:11
|06:52 | 07:45 | 07:43 | 08:32
|19:59 | 18:46 | 16:42 | 16:10
| 06:54 | 07:46 | 07:45 | 08:33
|19:56 | 18:44 | 16:40 | 16:10
| 06:55 | 07:48 | 07:46 | 08:34
|19:54  |18:42 | 16:38 | 16:10
| 06:57 | 07:50 | 07:48 | 08:35
|19:51  |18:39  |16:37 | 16:10
|06:59 | 07:52 | 07:50 | 08:36
|19:49  |18:37  |16:35 | 16:10
|07:00 | 07:54 | 07:52 | 08:37
|19:47  |18:35 | 16:3¢ | 16:10
|07:02 | 07:56 | 07:54 | 08:38
|19:44  |18:32  [16:32 | 16:10
|07:04 | 07:57 | 07:56 | 08:39
|19:42  [18:30  |16:31 | 16:10
|07:06 |07:59 | 07:58 | 08:39
119:39  [18:28  [16:29 | 16:10
|07:08 0801 |07:59 | 08:40
|19:37  |18:26 | 16:28 | 16:11
|07:09  ]08:03 |08:01 |08:41
[19:3¢ 1823 [1627 | 16:11
|07:11  08:05  |08:03 | 08:41
119:32 1821|1625 | 16:11
|07:13 | 08:07 | 08:05 | 08:42
[19:30  [18:19  [16:24 | 16:12
|07:14 | 08:09 | 08:06 | 08:42
19:27 1817 [1623 | 16:12
|07:16 | 08:10  |08:08 | 08:43
|19:25  |18:15  [16:22 | 16:13
|07:18 | 07:12 | 08:10 | 08:43
119:22  |17:13  [1621 | 16:14
|07:20 | 07:14 | 08:12 | 08:43
19:20  [17:10  [16:20 | 16:14
|07:21 | 07:16 | 08:13 | 08:44
|19:17  |17:08  |16:19 | 16:15
|07:23 | 07:18 | 08:15 | 08:44
|19:15  |17:06 | 16:18 | 16:16
|07:25 | 07:20 | 08:16 | 08:44
[19:12  [17:04  [16:17 | 16:17
|07:27 | 07:22 | 08:18 | 08:44
[19:10  |17:02  |16:16 | 16:18
| |07:24 | | 08:44
| [17:00 | | 16:19
| 382 | 329 | 261 | 236

23 | | | |

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

Tag im Monat Sonnenaufgang

(SS:MM)

Sonnenuntergang (SS:MM)

Minuten mit Schatten

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

windPRO 3.6.377 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk

04.06.2024 16:46 / 46

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

windPRO



Lizenzierter Anwender:

Ingenieurbiiro PLANkon

Blumenstrasse 26

DE-26121 Oldenburg

044139034 -0

Roman Wagner vom Berg / mail@plankon.de

Berechnet:

04.06.2024 16:38/3.6.377

Projekt:

Grabstederfeld

SHADOW - Kalender

Berechnung: Zusatzbelastung Schattenrezeptor: AC - Whs. Weg von der Schule 3, Bockhorn
Annahmen fiir Schattenwurfberechnung

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

Die Windenergieanlage/n ist/sind immer in Betrieb

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

1] 08:44 | 08:15 | 07:18 | 07:05 | 05:56 06:22 (3) | 05:08

| 16:20 | 17:10 | 18:05 | 20:02 | 20:56 24 06:46 (4) | 21:45

2 | 08:44 | 08:13 | 07:16 | 07:02 | 05:54 06:21 (3) | 05:07

| 16:21 | 17:12 | 18:07 | 20:04 | 20:58 24 06:45 (4) | 21:47

3| 08:44 | 08:11 | 07:14 | 07:00 | 05:52 06:20 (3) | 05:06

| 16:22 | 17:14 | 18:09 | 20:06 | 21:00 25 06:45 (3) | 21:48

4 | 08:44 | 08:10 | 07:12 | 06:57 | 05:50 06:19 (3) | 05:06

| 16:23 | 17:16 | 18:11 | 20:08 | 21:02 26 06:45 (3) | 21:49

5108:43 | 08:08 | 07:09 | 06:55 | 05:49 06:19 (3) | 05:05

| 16:25 | 17:18 | 18:13 | 20:10 | 21:04 26 06:45 (3) | 21:50

6 | 08:43 | 08:06 | 07:07 | 06:53 07:16 (5) | 05:47 06:19 (3) | 05:04

| 16:26 | 17:20 | 18:14 | 20:11 2 07:18(5) | 21:05 27  06:46 (3) | 21:51

7 | 08:42 | 08:04 | 07:05 | 06:50 07:14 (5) | 05:45 06:19 (3) | 05:03

| 16:27 | 17:22 | 18:16 | 20:13 17 07:31(6) | 21:07 26  06:45 (3) | 21:52

8 | 08:42 | 08:02 | 07:02 | 06:48 07:11 (5) | 05:43 06:18 (3) | 05:03

| 16:29 | 17:24 | 18:18 | 20:15 22 07:33(6) | 21:09 27 06:45 (3) | 21:53

9 | 08:41 | 08:01 | 07:00 | 06:45 07:09 (5) | 05:41 06:18 (3) | 05:02

| 16:30 | 17:26 | 18:20 | 20:17 25 07:34(6) | 21:11 26 06:44 (3) | 21:54

10 | 08:41 | 07:59 | 06:57 | 06:43 07:07 (5) | 05:39 06:19 (3) | 05:02

| 16:32 | 17:28 | 18:22 | 20:19 29 07:36 (6) | 21:12 26 06:45 (3) | 21:55

11 | 08:40 | 07:57 | 06:55 | 06:41 07:04 (5) | 05:37 06:19 (3) | 05:01

| 16:33 | 17:30 | 18:24 | 20:20 32 07:36 (6) | 21:14 25 06:44 (3) | 21:55

12 | 08:39 | 07:55 | 06:53 | 06:38 07:03 (5) | 05:36 06:19 (3) | 05:01

| 16:35 | 17:32 | 18:26 | 20:22 34 07:37 (6) | 21:16 24 06:43 (3) | 21:56

13 ] 08:39 | 07:53 | 06:50 | 06:36 07:03 (5) | 05:34 06:20 (3) | 05:01

| 16:36 | 17:34 | 18:28 | 20:24 34 07:37 (6) | 21:17 23 06:43 (3) | 21:57

14 | 08:38 | 07:51 | 06:48 | 06:34 07:02 (5) | 05:32 06:20 (3) | 05:00

| 16:38 | 17:36 | 18:29 | 20:26 35 07:37 (6) | 21:19 22 06:42 (3) | 21:57

15| 08:37 | 07:49 | 06:46 | 06:31 07:02 (5) | 05:30 06:21 (3) | 05:00

| 16:39 | 17:38 | 18:31 | 20:28 35 07:37(6) | 21:21 21 06:42 (3) | 21:58

16 | 08:36 | 07:47 | 06:43 | 06:29 07:03 (5) | 05:29 06:22 (3) | 05:00

| 16:41 | 17:40 | 18:33 | 20:29 34 07:37(6) | 21:22 18  06:40 (3) | 21:59

17 | 08:35 | 07:45 | 06:41 | 06:27 07:03 (5) | 05:27 06:23 (3) | 05:00

| 16:43 | 17:42 | 18:35 | 20:31 34 07:37 (6) | 21:24 17 06:40 (3) | 21:59

18 | 08:34 | 07:43 | 06:38 | 06:25 07:04 (5) | 05:26 06:24 (3) | 05:00

| 16:44 | 17:44 | 18:37 | 20:33 33 07:37 (6) | 21:26 14 06:38 (3) | 21:59

19 | 08:33 | 07:40 | 06:36 | 06:22 07:04 (6) | 05:24 06:26 (3) | 05:00

| 16:46 | 17:46 | 18:39 | 20:35 32 07:36 (6) | 21:27 10 06:36 (3) | 22:00

20 | 08:32 | 07:38 | 06:33 | 06:20 07:05 (6) | 05:23 06:30 (3) | 05:00

| 16:48 | 17:48 | 18:40 | 20:37 30 07:35(6) | 21:29 4 06:34 (3) | 22:00

21 ] 08:31 | 07:36 | 06:31 | 06:18 07:05 (6) | 05:21 | 05:00

| 16:50 | 17:50 | 18:42 | 20:39 30 07:35(6) | 21:30 | 22:00

22 | 08:29 | 07:34 | 06:29 | 06:16 06:40 (4) | 05:20 | 05:00

| 16:52 | 17:52 | 18:44 | 20:40 34 07:34(6) | 21:32 | 22:01

23| 08:28 | 07:32 | 06:26 | 06:13 06:38 (4) | 05:18 | 05:01

| 16:53 | 17:53 | 18:46 | 20:42 35 07:33(6) | 21:33 | 22:01

24 | 08:27 | 07:30 | 06:24 | 06:11 06:36 (4) | 05:17 | 05:01

| 16:55 | 17:55 | 18:48 | 20:44 36 07:32(6) | 21:35 | 22:01

25| 08:25 | 07:27 | 06:21 | 06:09 06:34 (4) | 05:16 | 05:01

| 16:57 | 17:57 | 18:50 | 20:46 37 07:31(6) | 21:36 | 22:01

26 | 08:24 | 07:25 | 06:19 | 06:07 06:32 (4) | 05:15 | 05:02

| 16:59 | 17:59 | 18:51 | 20:48 36 07:29 (6) | 21:38 | 22:01

27 | 08:23 | 07:23 | 06:17 | 06:05 06:30 (4) | 05:13 | 05:02

| 17:01 | 18:01 | 18:53 | 20:49 34 07:27 (6) | 21:39 | 22:01

28 | 08:21 | 07:21 | 06:14 | 06:03 06:28 (3) | 05:12 | 05:03

| 17:03 | 18:03 | 18:55 | 20:51 30 07:24(6) | 21:40 | 22:01

29 | 08:20 | | 07:12 | 06:01 06:26 (3) | 05:11 | 05:03

| 17:05 | | 19:57 | 20:53 22 06:48 (4) | 21:42 | 22:00

30 | 08:18 | | 07:09 | 05:59 06:24 (3) | 05:10 | 05:04

| 17:06 | | 19:59 | 20:55 23 06:47 (4) | 21:43 | 22:00
31]08:16 | | 07:07 | | 05:09 |
| 17:08 | | 20:00 | | 21:44 |

Sonnenscheinstunden | 252 | 274 | 367 | 419 | 492 | 507
astr.max.mogl.Beschattung | | | | 745 | 435 |

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

Tag im Monat Sonnenaufgang  (SS:MM)

Sonnenuntergang (SS:MM)

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

(WEA mit erstem Schatten)

Minuten mit Schatten (WEA mit letztem Schatten)

04.06.2024 16:46 /47 WINAPRO ‘

windPRO 3.6.377 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk



Lizenzierter Anwender:

Ingenieurbiiro PLANkon

Blumenstrasse 26

DE-26121 Oldenburg

044139034 -0

Roman Wagner vom Berg / mail@plankon.de

Berechnet:

04.06.2024 16:38/3.6.377

Projekt:

Grabstederfeld

SHADOW - Kalender

Berechnung: Zusatzbelastung Schattenrezeptor: AC - Whs. Weg von der Schule 3, Bockhorn
Annahmen fiir Schattenwurfberechnung
Die dargestellten Zeiten sind die astronomisch maximal mdgliche Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint taglich von Sonnenauf- bis -untergang
Die Rotorfldche steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb

| Juli | August | September | Oktober |Novembeir Dezember
1| 05:04 | 05:43 06:29 (3) | 06:36 07:03 (5) | 07:29 | 07:26 | 08:20
| 22:00 | 21:26 25  06:54 (3) | 20:20 32 07:35(6) | 19:08 | 16:58 | 16:15
2 | 05:05 | 05:45 06:29 (3) | 06:38 07:05 (5) | 07:30 | 07:28 | 08:21
| 22:00 | 21:24 26 06:55(3) | 20:18 29  07:34 (6) | 19:05 | 16:56 | 16:14
3| 05:06 | 05:47 06:28 (3) | 06:40 07:07 (5) | 07:32 | 07:29 | 08:22
| 21:59 | 21:22 26 06:54 (3) | 20:16 25 07:32(6) | 19:03 | 16:54 | 16:14
4 | 05:07 | 05:48 06:29 (3) | 06:42 07:08 (5) | 07:34 | 07:31 | 08:24
| 21:59 | 21:20 26 06:55(3) | 20:13 22 07:30 (6) | 19:00 | 16:52 | 16:13
5 05:08 | 05:50 06:29 (3) | 06:43 07:10 (5) | 07:36 | 07:33 | 08:25
| 21:58 | 21:18 26 06:55(3) | 20:11 17 07:27 (6) | 18:58 | 16:51 | 16:12
6 | 05:08 | 05:52 06:28 (3) | 06:45 07:12 (5) | 07:37 | 07:35 | 08:27
| 21:58 | 21:17 27  06:55(3) | 20:08 4 07:21(6) | 18:56 | 16:49 | 16:12
7 | 05:09 | 05:53 06:29 (3) | 06:47 | 07:39 | 07:37 | 08:28
| 21:57 | 21:15 26 06:55 (3) | 20:06 | 18:53 | 16:47 | 16:11
8| 05:10 | 05:55 06:28 (3) | 06:49 | 07:41 | 07:39 | 08:29
| 21:56 | 21:13 26 06:54 (3) | 20:04 | 18:51 | 16:45 | 16:11
9 | 05:11 | 05:57 06:29 (3) | 06:50 | 07:43 | 07:41 | 08:30
| 21:56 | 21:11 25 06:54 (3) | 20:01 | 18:49 | 16:43 | 16:11
10 | 05:12 | 05:58 06:28 (3) | 06:52 | 07:45 | 07:43 | 08:32
| 21:55 | 21:09 25 06:53 (4) | 19:59 | 18:46 | 16:42 | 16:10
11 | 05:14 | 06:00 06:29 (3) | 06:54 | 07:46 | 07:45 | 08:33
| 21:54 | 21:07 25  06:54 (4) | 19:56 | 18:44 | 16:40 | 16:10
12 | 05:15 | 06:02 06:31 (3) | 06:55 | 07:48 | 07:46 | 08:34
| 21:53 | 21:05 24 06:55 (4) | 19:54 | 18:42 | 16:38 | 16:10
13 ] 05:16 | 06:04 06:32 (3) | 06:57 | 07:50 | 07:48 | 08:35
| 21:52 | 21:03 23 06:55(4) | 19:51 | 18:39 | 16:37 | 16:10
14 | 05:17 | 06:05 06:34 (3) | 06:59 | 07:52 | 07:50 | 08:36
| 21:51 | 21:01 21 06:55(4) | 19:49 | 18:37 | 16:35 | 16:10
15 | 05:18 | 06:07 06:36 (4) | 07:01 | 07:54 | 07:52 | 08:37
| 21:50 | 20:58 30 07:32(6) | 19:47 | 18:35 | 16:34 | 16:10
16 | 05:20 | 06:09 06:37 (4) | 07:02 | 07:56 | 07:54 | 08:38
| 21:49 | 20:56 35 07:34(6) | 19:44 | 18:32 | 16:32 | 16:10
17 | 05:21 | 06:10 06:39 (4) | 07:04 | 07:57 | 07:56 | 08:39
| 21:48 | 20:54 35 07:36 (6) | 19:42 | 18:30 | 16:31 | 16:10
18 | 05:22 | 06:12 06:40 (4) | 07:06 | 07:59 | 07:58 | 08:39
| 21:47 | 20:52 37 07:37 (6) | 19:39 | 18:28 | 16:29 | 16:10
19 | 05:24 | 06:14 06:42 (4) | 07:08 | 08:01 | 07:59 | 08:40
| 21:45 | 20:50 37 07:38(6) | 19:37 | 18:26 | 16:28 | 16:11
20 | 05:25 | 06:16 06:44 (4) | 07:09 | 08:03 | 08:01 | 08:41
| 21:44 | 20:48 35 07:39(6) | 19:34 | 18:23 | 16:27 | 16:11
21 | 05:26 | 06:17 06:45 (4) | 07:11 | 08:05 | 08:03 | 08:41
| 21:43 | 20:45 33  07:39(6) | 19:32 | 18:21 | 16:25 | 16:11
22 | 05:28 | 06:19 07:10 (6) | 07:13 | 08:07 | 08:05 | 08:42
| 21:41 | 20:43 30 07:40(6) | 19:30 | 18:19 | 16:24 | 16:12
23 | 05:29 | 06:21 07:09 (6) | 07:14 | 08:09 | 08:06 | 08:42
| 21:40 | 20:41 31 07:40 (6) | 19:27 | 18:17 | 16:23 | 16:12
24 | 05:31 06:38 (3) | 06:23 07:08 (6) | 07:16 | 08:10 | 08:08 | 08:43
| 21:38 8 06:46 (3) | 20:39 32 07:40 (6) | 19:25 | 18:15 | 16:22 | 16:13
25 | 05:32 06:36 (3) | 06:24 07:07 (5) | 07:18 | 07:12 | 08:10 | 08:43
| 21:37 12 06:48 (3) | 20:36 33 07:40 (6) | 19:22 | 17:13 | 16:21 | 16:14
26 | 05:34 06:35 (3) | 06:26 07:06 (5) | 07:20 | 07:14 | 08:12 | 08:44
| 21:35 15 06:50 (3) | 20:34 34 07:40 (6) | 19:20 | 17:10 | 16:20 | 16:14
27 | 05:35 06:33 (3) | 06:28 07:04 (5) | 07:21 | 07:16 | 08:13 | 08:44
| 21:34 18  06:51 (3) | 20:32 35 07:39(6) | 19:17 | 17:08 | 16:18 | 16:15
28 | 05:37 06:32 (3) | 06:29 07:04 (5) | 07:23 | 07:18 | 08:15 | 08:44
| 21:32 19  06:51 (3) | 20:30 35 07:39(6) | 19:15 | 17:06 | 16:18 | 16:16
29 | 05:39 06:31 (3) | 06:31 07:03 (5) | 07:25 | 07:20 | 08:16 | 08:44
| 21:31 22 06:53(3) | 20:27 35 07:38(6) | 19:12 | 17:04 | 16:17 | 16:17
30 | 05:40 06:30 (3) | 06:33 07:03 (5) | 07:27 | 07:22 | 08:18 | 08:44
| 21:29 23 06:53 (3) | 20:25 34 07:37(6) | 19:10 | 17:02 | 16:16 | 16:18
31 | 05:42 06:30 (3) | 06:35 07:03 (5) | | 07:24 | | 08:44
| 21:27 24 06:54 (3) | 20:23 34 07:37(6) | | 17:00 | | 16:19
Sonnenscheinstunden | 510 | 458 | 382 | 329 | 261 | 236

astr.max.mogl.Beschattung | 141 | 926 | 129 | | |

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

Tag im Monat Sonnenaufgang  (SS:MM)

Sonnenuntergang (SS:MM)

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

(WEA mit erstem Schatten)

Minuten mit Schatten (WEA mit letztem Schatten)

04.06.2024 16:46 /48~ WINAPRO ‘

windPRO 3.6.377 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk



Lizenzierter Anwender:

Ingenieurbiiro PLANkon

Blumenstrasse 26

DE-26121 Oldenburg

044139034 -0

Roman Wagner vom Berg / mail@plankon.de

Berechnet:

04.06.2024 16:38/3.6.377

Projekt:

Grabstederfeld

SHADOW - Kalender

Berechnung: Zusatzbelastung Schattenrezeptor: AD - Whs. Westersteder Str. 28, Bockhorn
Annahmen fiir Schattenwurfberechnung

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

Die Windenergieanlage/n ist/sind immer in Betrieb

|Januar |Februar |Marz | April | Mai | Juni
1] 08:44 | 08:15 | 07:18 | 07:04 | 05:56 06:22 (4) | 05:08 05:58 (2)
| 16:20 | 17:10 | 18:05 | 20:02 | 20:56 64  07:49 (6) | 21:45 43 06:41 (3)
2 | 08:44 | 08:13 | 07:16 | 07:02 | 05:54 06:22 (4) | 05:07 05:59 (2)
| 16:21 | 17:12 | 18:07 | 20:04 | 20:58 64 07:49 (6) | 21:47 41 06:41 (3)
3| 08:44 | 08:11 | 07:14 | 07:00 | 05:52 06:21 (4) | 05:06 06:02 (2)
| 16:22 | 17:14 | 18:09 | 20:06 | 21:00 62 07:47 (6) | 21:48 37 06:42 (3)
4 | 08:44 | 08:10 | 07:11 | 06:57 | 05:50 06:21 (4) | 05:06 06:09 (3)
| 16:23 | 17:16 | 18:11 | 20:08 | 21:02 61 07:46 (6) | 21:49 32 06:41 (3)
5108:43 | 08:08 | 07:09 | 06:55 | 05:48 06:21 (4) | 05:05 06:09 (3)
| 16:25 | 17:18 | 18:13 | 20:10 | 21:04 58 07:45(6) | 21:50 32 06:41 (3)
6 | 08:43 | 08:06 | 07:07 | 06:53 | 05:47 06:19 (3) | 05:04 06:10 (3)
| 16:26 | 17:20 | 18:14 | 20:11 | 21:05 59 07:45(6) | 21:51 31 06:41 (3)
7 | 08:42 | 08:04 | 07:05 | 06:50 07:14 (5) | 05:45 06:16 (3) | 05:03 06:10 (3)
| 16:27 | 17:22 | 18:16 | 20:13 10 07:24 (5) | 21:07 59 07:43 (6) | 21:52 31 06:41(3)
8 | 08:42 | 08:02 | 07:02 | 06:48 07:11 (5) | 05:43 06:14 (3) | 05:03 06:11 (3)
| 16:29 | 17:24 | 18:18 | 20:15 30 07:41(6) | 21:09 58 07:41 (6) | 21:53 30 06:41(3)
9 | 08:41 | 08:01 | 07:00 | 06:45 07:09 (5) | 05:41 06:12 (3) | 05:02 06:11 (3)
| 16:30 | 17:26 | 18:20 | 20:17 36 07:45(6) | 21:11 55 07:39 (6) | 21:54 29  06:40 (3)
10 | 08:41 | 07:59 | 06:57 | 06:43 07:07 (5) | 05:39 06:11 (3) | 05:02 06:12 (3)
| 16:32 | 17:28 | 18:22 | 20:19 40 07:47 (6) | 21:12 53 07:38(6) | 21:55 29  06:41 (3)
11 | 08:40 | 07:57 | 06:55 | 06:41 07:05 (5) | 05:37 06:04 (2) | 05:01 06:12 (3)
| 16:33 | 17:30 | 18:24 | 20:20 43  07:48 (6) | 21:14 50 07:35(6) | 21:55 29  06:41 (3)
12 | 08:39 | 07:55 | 06:53 | 06:38 07:05 (5) | 05:36 06:02 (2) | 05:01 06:13 (3)
| 16:35 | 17:32 | 18:26 | 20:22 45  07:50 (6) | 21:16 45 07:30 (6) | 21:56 28  06:41 (3)
13 ] 08:39 | 07:53 | 06:50 | 06:36 07:04 (5) | 05:34 06:01 (2) | 05:01 06:13 (3)
| 16:36 | 17:34 | 18:28 | 20:24 47  07:51(6) | 21:17 38 06:39 (4) | 21:57 27 06:40 (3)
14 | 08:38 | 07:51 | 06:48 | 06:34 07:03 (5) | 05:32 05:59 (2) | 05:00 06:13 (3)
| 16:38 | 17:36 | 18:29 | 20:26 48 07:51(6) | 21:19 40 06:39 (3) | 21:57 28  06:41 (3)
15| 08:37 | 07:49 | 06:46 | 06:31 07:03 (5) | 05:30 05:58 (2) | 05:00 06:14 (3)
| 16:39 | 17:38 | 18:31 | 20:28 49 07:52 (6) | 21:21 42 06:40 (3) | 21:58 27  06:41 (3)
16 | 08:36 | 07:47 | 06:43 | 06:29 07:03 (5) | 05:29 05:56 (2) | 05:00 06:14 (3)
| 16:41 | 17:40 | 18:33 | 20:29 50 07:53(6) | 21:22 44 06:40 (3) | 21:59 27  06:41 (3)
17 | 08:35 | 07:45 | 06:41 | 06:27 07:03 (5) | 05:27 05:55 (2) | 05:00 06:14 (3)
| 16:43 | 17:42 | 18:35 | 20:31 50 07:53(6) | 21:24 46  06:41 (3) | 21:59 27  06:41 (3)
18 | 08:34 | 07:43 | 06:38 | 06:25 07:03 (5) | 05:26 05:53 (2) | 05:00 06:15 (3)
| 16:44 | 17:44 | 18:37 | 20:33 51 07:54 (6) | 21:25 47  06:40 (3) | 21:59 26  06:41 (3)
19 | 08:33 | 07:40 | 06:36 | 06:22 07:02 (5) | 05:24 05:52 (2) | 05:00 06:15 (3)
| 16:46 | 17:46 | 18:39 | 20:35 51 07:53(6) | 21:27 49  06:41 (3) | 22:00 26  06:41 (3)
20 | 08:32 | 07:38 | 06:33 | 06:20 07:03 (5) | 05:23 05:52 (2) | 05:00 06:15 (3)
| 16:48 | 17:48 | 18:40 | 20:37 50 07:53(6) | 21:29 50 06:42 (3) | 22:00 26  06:41 (3)
21 ] 08:31 | 07:36 | 06:31 | 06:18 07:04 (5) | 05:21 05:52 (2) | 05:00 06:15 (3)
| 16:50 | 17:50 | 18:42 | 20:38 50 07:54(6) | 21:30 49  06:41 (3) | 22:00 26  06:41 (3)
22 | 08:29 | 07:34 | 06:29 | 06:16 07:05 (5) | 05:20 05:52 (2) | 05:00 06:16 (3)
| 16:51 | 17:52 | 18:44 | 20:40 49  07:54 (6) | 21:32 49  06:41 (3) | 22:01 26  06:42 (3)
23| 08:28 | 07:32 | 06:26 | 06:13 07:06 (5) | 05:18 05:53 (2) | 05:01 06:16 (3)
| 16:53 | 17:53 | 18:46 | 20:42 47  07:53 (6) | 21:33 49 06:42 (3) | 22:01 26  06:42 (3)
24 | 08:27 | 07:30 | 06:24 | 06:11 07:07 (6) | 05:17 05:53 (2) | 05:01 06:16 (3)
| 16:55 | 17:55 | 18:48 | 20:44 46  07:53 (6) | 21:35 49  06:42 (3) | 22:01 26  06:42 (3)
25| 08:25 | 07:27 | 06:21 | 06:09 06:34 (4) | 05:16 05:54 (2) | 05:01 06:17 (3)
| 16:57 | 17:57 | 18:50 | 20:46 49  07:53 (6) | 21:36 48 06:42 (3) | 22:01 26  06:43 (3)
26 | 08:24 | 07:25 | 06:19 | 06:07 06:32 (4) | 05:15 05:54 (2) | 05:02 06:16 (3)
| 16:59 | 17:59 | 18:51 | 20:48 54 07:53(6) | 21:37 48 06:42 (3) | 22:01 27  06:43 (3)
27 | 08:23 | 07:23 | 06:17 | 06:05 06:30 (4) | 05:13 05:55 (2) | 05:02 06:16 (3)
| 17:01 | 18:01 | 18:53 | 20:49 57 07:52 (6) | 21:39 47 06:42 (3) | 22:01 27  06:43 (3)
28 | 08:21 | 07:21 | 06:14 | 06:03 06:28 (4) | 05:12 05:55 (2) | 05:03 06:16 (3)
| 17:03 | 18:03 | 18:55 | 20:51 60 07:52 (6) | 21:40 47 06:42 (3) | 22:01 28  06:44 (3)
29 | 08:20 | | 07:12 | 06:01 06:26 (4) | 05:11 05:56 (2) | 05:03 06:17 (3)
| 17:05 | | 19:57 | 20:53 62 07:51 (6) | 21:42 46  06:42 (3) | 22:00 27  06:44 (3)
30 | 08:18 | | 07:09 | 05:59 06:24 (4) | 05:10 05:57 (2) | 05:04 06:16 (3)
| 17:06 | | 19:59 | 20:55 64  07:50 (6) | 21:43 45  06:42 (3) | 22:00 28  06:44 (3)
31]08:16 | | 07:07 | | 05:09 05:57 (2) |
| 17:08 | | 20:00 | | 21:44 45  06:42 (3) |
Sonnenscheinstunden | 252 | 274 | 367 | 419 | 492 | 507
astr.max.mogl.Beschattung | | | | 1138 | 1566 | 873

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

Tag im Monat

windPRO 3.6.377 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk

Sonnenaufgang

(S5:MM)

Sonnenuntergang (SS:MM)

Minuten mit Schatten

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

(WEA mit erstem Schatten)

(WEA mit letztem Schatten)

04.06.2024 16:46 /40 WINAPRO ‘



Lizenzierter Anwender:

Ingenieurbiiro PLANkon

Blumenstrasse 26

DE-26121 Oldenburg

044139034 -0

Roman Wagner vom Berg / mail@plankon.de

Berechnet:

Projekt:

Grabstederfeld

SHADOW - Kalender

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

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

04.06.2024 16:38/3.6.377

Schattenrezeptor: AD - Whs. Westersteder Str. 28, Bockhorn

Die Windenergieanlage/n ist/sind immer in Betrieb

| Juli | August | September | Oktober | Novembeil Dezember
1| 05:04 06:17 (3) | 05:43 06:13 (2) | 06:36 07:04 (5) | 07:29 | 07:26 | 08:20
| 22:00 28  06:45 (3) | 21:26 48  07:42 (6) | 20:20 43 07:47 (6) | 19:08 | 16:58 | 16:15
2 | 05:05 06:17 (3) | 05:45 06:15 (2) | 06:38 07:05 (5) | 07:30 | 07:27 | 08:21
| 22:00 29 06:46 (3) | 21:24 50 07:46 (6) | 20:18 40 07:45(6) | 19:05 | 16:56 | 16:14
3| 05:06 06:16 (3) | 05:47 06:21 (3) | 06:40 07:07 (5) | 07:32 | 07:29 | 08:22
| 21:59 29  06:45 (3) | 21:22 53 07:48 (6) | 20:16 36 07:43(6) | 19:03 | 16:54 | 16:14
4 | 05:07 06:16 (3) | 05:48 06:23 (3) | 06:42 07:08 (5) | 07:34 | 07:31 | 08:24
| 21:59 30 06:46 (3) | 21:20 55 07:50 (6) | 20:13 30 07:38(6) | 19:00 | 16:52 | 16:13
5] 05:08 06:16 (3) | 05:50 06:25 (3) | 06:43 07:10 (5) | 07:36 | 07:33 | 08:25
| 21:58 31 06:47 (3) | 21:18 58 07:52(6) | 20:11 11 07:21(5) | 18:58 | 16:51 | 16:12
6 | 05:08 06:16 (3) | 05:52 06:26 (3) | 06:45 | 07:37 | 07:35 | 08:27
| 21:58 31 06:47 (3) | 21:16 60 07:53 (6) | 20:08 | 18:56 | 16:49 | 16:12
7 | 05:09 06:16 (3) | 05:53 06:30 (3) | 06:47 | 07:39 | 07:37 | 08:28
| 21:57 32 06:48 (3) | 21:15 57 07:54 (6) | 20:06 | 18:53 | 16:47 | 16:11
8| 05:10 06:16 (3) | 05:55 06:30 (4) | 06:49 | 07:41 | 07:39 | 08:29
| 21:56 32 06:48 (3) | 21:13 60  07:55(6) | 20:04 | 18:51 | 16:45 | 16:11
9 | 05:11 06:16 (3) | 05:57 06:30 (4) | 06:50 | 07:43 | 07:41 | 08:30
| 21:56 33  06:49 (3) | 21:11 62  07:56 (6) | 20:01 | 18:49 | 16:43 | 16:11
10 | 05:12 06:09 (2) | 05:58 06:30 (4) | 06:52 | 07:45 | 07:43 | 08:32
| 21:55 39  06:49 (3) | 21:09 62  07:56 (6) | 19:59 | 18:46 | 16:42 | 16:10
11 | 05:14 06:07 (2) | 06:00 06:30 (4) | 06:54 | 07:46 | 07:45 | 08:33
| 21:54 43 06:50 (3) | 21:07 63  07:57 (6) | 19:56 | 18:44 | 16:40 | 16:10
12 | 05:15 06:06 (2) | 06:02 06:31 (4) | 06:55 | 07:48 | 07:46 | 08:34
| 21:53 44 06:50 (3) | 21:05 64 07:58 (6) | 19:54 | 18:42 | 16:38 | 16:10
13 ] 05:16 06:06 (2) | 06:03 06:32 (4) | 06:57 | 07:50 | 07:48 | 08:35
| 21:52 44 06:50 (3) | 21:03 63  07:58 (6) | 19:51 | 18:39 | 16:37 | 16:10
14 | 05:17 06:05 (2) | 06:05 06:34 (4) | 06:59 | 07:52 | 07:50 | 08:36
| 21:51 45  06:50 (3) | 21:01 61  07:59 (6) | 19:49 | 18:37 | 16:35 | 16:10
15 | 05:18 06:04 (2) | 06:07 06:36 (4) | 07:01 | 07:54 | 07:52 | 08:37
| 21:50 47  06:51 (3) | 20:58 59 07:59 (6) | 19:47 | 18:35 | 16:34 | 16:10
16 | 05:20 06:04 (2) | 06:09 06:37 (4) | 07:02 | 07:56 | 07:54 | 08:38
| 21:49 47  06:51 (3) | 20:56 57 07:59 (6) | 19:44 | 18:32 | 16:32 | 16:10
17 | 05:21 06:03 (2) | 06:10 06:39 (4) | 07:04 | 07:57 | 07:56 | 08:39
| 21:48 48  06:51 (3) | 20:54 54  07:59 (6) | 19:42 | 18:30 | 16:31 | 16:10
18 | 05:22 06:03 (2) | 06:12 06:40 (4) | 07:06 | 07:59 | 07:58 | 08:39
| 21:47 49  06:52 (3) | 20:52 48  07:59 (6) | 19:39 | 18:28 | 16:29 | 16:10
19 | 05:24 06:03 (2) | 06:14 07:12 (6) | 07:08 | 08:01 | 07:59 | 08:40
| 21:45 48  06:51 (3) | 20:50 47  07:59 (6) | 19:37 | 18:26 | 16:28 | 16:11
20 | 05:25 06:02 (2) | 06:16 07:11 (5) | 07:09 | 08:03 | 08:01 | 08:41
| 21:44 49  06:51 (3) | 20:48 48  07:59 (6) | 19:34 | 18:23 | 16:27 | 16:11
21 | 05:26 06:03 (2) | 06:17 07:09 (5) | 07:11 | 08:05 | 08:03 | 08:41
| 21:43 49  06:52 (3) | 20:45 49 07:58 (6) | 19:32 | 18:21 | 16:25 | 16:11
22 | 05:28 06:02 (2) | 06:19 07:08 (5) | 07:13 | 08:07 | 08:05 | 08:42
| 21:41 50 06:52 (3) | 20:43 50 07:58 (6) | 19:30 | 18:19 | 16:24 | 16:12
23 | 05:29 06:02 (2) | 06:21 07:08 (5) | 07:14 | 08:09 | 08:06 | 08:42
| 21:40 49  06:51 (3) | 20:41 50 07:58 (6) | 19:27 | 18:17 | 16:23 | 16:12
24 | 05:31 06:03 (2) | 06:23 07:06 (5) | 07:16 | 08:10 | 08:08 | 08:43
| 21:38 49  06:52 (3) | 20:39 51 07:57 (6) | 19:25 | 18:15 | 16:22 | 16:13
25 | 05:32 06:03 (2) | 06:24 07:06 (5) | 07:18 | 07:12 | 08:10 | 08:43
| 21:37 48  06:51 (3) | 20:36 51 07:57 (6) | 19:22 | 17:13 | 16:21 | 16:14
26 | 05:34 06:05 (2) | 06:26 07:06 (5) | 07:20 | 07:14 | 08:12 | 08:44
| 21:35 47  06:52 (3) | 20:34 50 07:56 (6) | 19:20 | 17:10 | 16:19 | 16:14
27 | 05:35 06:06 (2) | 06:28 07:05 (5) | 07:21 | 07:16 | 08:13 | 08:44
| 21:34 45  06:51 (3) | 20:32 50 07:55(6) | 19:17 | 17:08 | 16:18 | 16:15
28 | 05:37 06:07 (2) | 06:29 07:05 (5) | 07:23 | 07:18 | 08:15 | 08:44
| 21:32 43 06:50 (3) | 20:30 49  07:54 (6) | 19:15 | 17:06 | 16:18 | 16:16
29 | 05:38 06:09 (2) | 06:31 07:04 (5) | 07:25 | 07:20 | 08:16 | 08:44
| 21:31 41 06:50 (3) | 20:27 48  07:52 (6) | 19:12 | 17:04 | 16:17 | 16:17
30 | 05:40 06:10 (2) | 06:33 07:04 (5) | 07:27 | 07:22 | 08:18 | 08:44
| 21:29 39 06:49 (3) | 20:25 47  07:51(6) | 19:10 | 17:02 | 16:16 | 16:18
31 | 05:42 06:12 (2) | 06:35 07:05 (5) | | 07:24 | | 08:44
| 21:27 38  06:50 (4) | 20:23 45  07:50 (6) | | 17:00 | | 16:19
Sonnenscheinstunden | 510 | 458 | 382 | 329 | 261 | 236

astr.max.mogl.Beschattung | 1276 | 1669 | 160 | | |

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

Tag im Monat Sonnenaufgang

Sonnenuntergang (SS:MM)

(S5:MM)

Minuten mit Schatten

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

windPRO 3.6.377 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk

04.06.2024 16:46 /50 WINAPRO ‘

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



Projekt:

Grabstederfeld

SHADOW - Kalender

Berechnung: Zusatzbelastung

Annahmen fiir Schattenwurfberechnung

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

Sonnenscheinstunden |

|Januar

1]08:44
| 16:20
2 | 08:44
| 16:21
3| 08:44
| 16:22
4] 08:44
| 16:23
5 | 08:43
| 16:25
6 | 08:43
| 16:26
7 | 08:42
| 16:27
8 | 08:42
| 16:29
9 | 08:41
| 16:30
10 | 08:41
| 16:32
11| 08:40
| 16:33
12 ] 08:39
| 16:35
13| 08:39
| 16:36
14| 08:38
| 16:38
15| 08:37
| 16:39
16 | 08:36
| 16:41
17| 08:35
| 16:43
18 | 08:34
| 16:44
19 | 08:33
| 16:46
20 | 08:32
| 16:48
21 08:31
| 16:50
22 08:29
| 16:51
23 08:28
| 16:53
24 | 08:27
| 16:55
25 08:25
| 16:57
26 | 08:24
| 16:59
27 08:23
| 17:01
28 08:21
| 17:03
29 | 08:20
| 17:05
30 | 08:18
| 17:06
31 08:16
| 17:08
252

astr.max.mdgl.Beschattung |

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

Tag im Monat

Sonnenaufgang

| Februar

8:15

274

(SS:MM)

Sonnenuntergang (SS:MM)

17

21

25

31

33

194

| Marz

7:18
8:05
7:16
8:07
7:14
8:09
7:12
8:11
7:09
8:13
7:07
8:14
7:05
8:16
7:02
8:18
7:00
8:20
6:57
8:22
6:55
8:24
6:53
8:26
6:50
8:28
6:48
8:29
6:46
8:31
6:43
8:33
6:41
8:35
6:38
8:37
6:36
8:39

| 06:33

| 18:40
08:09 (6) | 06:31
08:18 (6) | 18:42
08:05 (6) | 06:29
08:22 (6) | 18:44
08:03 (6) | 06:26
08:24 (6) | 18:46
08:00 (6) | 06:24
08:25 (6) | 18:48
07:59 (6) | 06:21
08:27 (6) | 18:50
07:58 (6) | 06:19
08:28 (6) | 18:51
07:57 (6) | 06:17
08:28 (6) | 18:53
07:56 (6) | 06:14
08:29 (6) | 18:55

HFOHOHOHOHOHOROHOHOHOHOHROHOHORHROROHOKRORO

34

35

36

36

35

35

35

37

42

44

45

46

45

43

35

23

23

22

21

18

16

12

13

18

22

24

30

35

37

40

42

979

Minuten mit Schatten

| April

07:56 (6) | 07:04
08:30 (6) | 20:02
07:54 (6) | 07:02
08:29 (6) | 20:04
07:54 (6) | 07:00
08:30 (6) | 20:06
07:54 (6) | 06:57
08:30 (6) | 20:08
07:54 (6) | 06:55
08:29 (6) | 20:10
07:54 (6) | 06:53
08:29 (6) | 20:11
07:53 (6) | 06:50
08:28 (6) | 20:13
07:26 (5) | 06:48
08:28 (6) | 20:15
07:24 (5) | 06:45
08:27 (6) | 20:17
07:21 (5) | 06:43
08:25 (6) | 20:19
07:19 (5) | 06:41
08:24 (6) | 20:20
07:16 (5) | 06:38
08:22 (6) | 20:22
07:15 (5) | 06:36
08:21 (6) | 20:24
07:13 (5) | 06:34
08:18 (6) | 20:26
07:13 (5) | 06:31
08:14 (6) | 20:28
07:14 (5) | 06:29
07:37 (5) | 20:29
07:13 (5) | 06:27
07:36 (5) | 20:31
07:14 (5) | 06:25
07:36 (5) | 20:33
07:13 (5) | 06:22
07:34 (5) | 20:35
07:15 (5) | 06:20
07:33 (5) | 20:37
07:15 (5) | 06:18
07:31 (5) | 20:39
07:17 (5) | 06:16
07:29 (5) | 20:40
06:53 (3) | 06:13
07:06 (3) | 20:42
06:50 (3) | 06:11
07:08 (3) | 20:44
06:48 (3) | 06:09
07:10 (3) | 20:46
06:46 (3) | 06:07
07:10 (3) | 20:48
06:40 (4) | 06:05
07:12 (3) | 20:49
06:37 (4) | 06:03
07:12 (3) | 20:51
07:35 (4) | 06:01
08:12 (3) | 20:53
07:33 (4) | 05:58
08:13 (3) | 20:55
07:30 (4) |

08:12 (3) |

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

windPRO 3.6.377 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk

44

44

44

44

43

42

40

38

17

19

20

Lizenzierter Anwender:

Ingenieurbiiro PLANkon
Blumenstrasse 26
DE-26121 Oldenburg
044139034 -0

Roman Wagner vom Berg / mail@plankon.de

Berechnet:

04.06.2024 16:38/3.6.377

07:28 (4) | 05:56
08:12 (3) | 20:56
07:27 (4) | 05:54
08:11 (3) | 20:58
07:27 (4) | 05:52
08:11 (3) | 21:00
07:27 (4) | 05:50
08:11 (3) | 21:02
07:26 (4) | 05:48
08:09 (3) | 21:04
07:27 (4) | 05:47
08:09 (3) | 21:05
07:28 (4) | 05:45
08:08 (3) | 21:07
07:28 (4) | 05:43
08:06 (3) | 21:09
07:30 (4) | 05:41
08:04 (3) | 21:11
07:35 (4) | 05:39
08:02 (3) | 21:12
07:47 (3) | 05:37
07:58 (3) | 21:14

| 05:36
| 21:16
07:00 (2) | 05:34
07:05 (2) | 21:17
06:57 (2) | 05:32
07:06 (2) | 21:19
06:55 (2) | 05:30
07:07 (2) | 21:21
06:53 (2) | 05:29
07:08 (2) | 21:22
06:51 (2) | 05:27
07:08 (2) | 21:24
06:49 (2) | 05:26
07:08 (2) | 21:26
06:47 (2) | 05:24
07:07 (2) | 21:27
06:48 (2) | 05:23
07:07 (2) | 21:29
06:48 (2) | 05:21
07:06 (2) | 21:30
06:48 (2) | 05:20
07:06 (2) | 21:32
06:49 (2) | 05:18
07:05 (2) | 21:33
06:50 (2) | 05:17
07:03 (2) | 21:35
06:52 (2) | 05:16
07:01 (2) | 21:36
| 05:15
| 21:38
| 05:13
| 21:39
| 05:12
| 21:40
| 05:11
| 21:42
| 05:10
| 21:43
| 05:09
| 21:44
| 492
|

12

14

16

18

20

22

22

23

22

22

22

21

21

20

20

19

18

17

16

382

Schattenrezeptor: AE - Betriebsgebdaude Westersteder Str. 9, Bockhorn

| Juni
| 05:08
| 21:45
| 05:07
| 21:47
| 05:06
| 21:48
| 05:06
| 21:49
| 05:05
| 21:50
| 05:04
| 21:51
| 05:03
| 21:52
| 05:03
| 21:53
| 05:02
| 21:54
06:06 (1) | 05:02
06:08 (1) | 21:55
06:04 (1) | 05:01
06:10 (1) | 21:55
06:02 (1) | 05:01
06:11 (1) | 21:56
06:01 (1) | 05:01
06:13 (1) | 21:57
05:59 (1) | 05:00
06:13 (1) | 21:57
05:58 (1) | 05:00
06:14 (1) | 21:58
05:56 (1) | 05:00
06:14 (1) | 21:59
05:55 (1) | 05:00
06:15 (1) | 21:59
05:53 (1) | 05:00
06:15 (1) | 21:59
05:53 (1) | 05:00
06:15 (1) | 22:00
05:53 (1) | 05:00

06:16 (1) | 22:00
05:53 (1) | 05:00
06:15 (1) | 22:00
05:53 (1) | 05:00
06:15 (1) | 22:01
05:53 (1) | 05:01
06:15 (1) | 22:01
05:54 (1) | 05:01
06:15 (1) | 22:01
05:54 (1) | 05:01
06:15 (1) | 22:01
05:55 (1) | 05:02
06:15 (1) | 22:01
05:55 (1) | 05:02
06:15 (1) | 22:01
05:56 (1) | 05:03
06:15 (1) | 22:01
05:56 (1) | 05:03
06:14 (1) | 22:01
05:57 (1) | 05:04
06:14 (1) | 22:00
05:57 (1) |
06:13 (1) |

| 507

|

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

15

13

12

10

60

05:58 (1)
06:13 (1)
05:59 (1)
06:12 (1)
06:00 (1)
06:12 (1)
06:01 (1)
06:11 (1)
06:02 (1)
06:09 (1)
06:05 (1)
06:08 (1)

04.06.2024 16:46 /51 WINAPRO ‘



Lizenzierter Anwender:

Ingenieurbiiro PLANkon

Blumenstrasse 26

DE-26121 Oldenburg

044139034 -0

Roman Wagner vom Berg / mail@plankon.de

Berechnet:

04.06.2024 16:38/3.6.377

Projekt:

Grabstederfeld

SHADOW - Kalender

Berechnung: Zusatzbelastung Schattenrezeptor: AE - Betriebsgebdude Westersteder Str. 9, Bockhorn
Annahmen fiir Schattenwurfberechnung
Die dargestellten Zeiten sind die astronomisch maximal mdgliche Beschattungsdauer, berechnet unter folgenden Annahmen:

Die Sonne scheint taglich von Sonnenauf- bis -untergang

Die Rotorfldche steht immer senkrecht zur Sonneneinfallsrichtung

Die Windenergieanlage/n ist/sind immer in Betrieb

| Juli | August | September | Oktober | Novembei] Dezember
1| 05:04 | 05:43 06:13 (1) | 06:36 07:46 (3) | 07:29 07:55 (5) | 07:26 | 08:20
| 22:00 | 21:26 8 06:21 (1) | 20:20 11 07:57 (3) | 19:08 46  09:01 (6) | 16:58 | 16:15
2 | 05:05 | 05:45 06:15 (1) | 06:38 07:33 (4) | 07:30 07:56 (5) | 07:28 | 08:21
| 22:00 | 21:24 5 06:20(1) | 20:18 19 08:00 (3) | 19:05 47  09:02 (6) | 16:56 | 16:14
3| 05:06 | 05:47 | 06:40 07:28 (4) | 07:32 07:58 (5) | 07:29 | 08:23
| 21:59 | 21:22 | 20:16 32 08:02(3) | 19:03 45  09:03 (6) | 16:54 | 16:14
4 | 05:07 | 05:48 | 06:42 07:25(4) | 07:34 08:00 (5) | 07:31 | 08:24
| 21:59 | 21:20 | 20:13 38 08:03(3) | 19:00 44 09:04 (6) | 16:52 | 16:13
51 05:07 | 05:50 | 06:43 07:24 (4) | 07:36 08:02 (5) | 07:33 | 08:25
| 21:58 | 21:18 | 20:11 40 08:04 (3) | 18:58 40 09:04 (6) | 16:51 | 16:12
6 | 05:08 | 05:52 | 06:45 07:23 (4) | 07:37 08:31 (6) | 07:35 | 08:27
| 21:58 | 21:17 | 20:08 42 08:05(3) | 18:56 34 09:05(6) | 16:49 | 16:12
7 | 05:09 06:10 (1) | 05:53 | 06:47 07:21 (4) | 07:39 08:29 (6) | 07:37 | 08:28
| 21:57 6  06:16 (1) | 21:15 | 20:06 44  08:05(3) | 18:53 35 09:04 (6) | 16:47 | 16:11
8| 05:10 06:09 (1) | 05:55 | 06:49 07:21 (4) | 07:41 08:29 (6) | 07:39 | 08:29
| 21:56 8 06:17 (1) | 21:13 | 20:04 44  08:05(3) | 18:51 35 09:04 (6) | 16:45 | 16:11
9 | 05:11 06:08 (1) | 05:57 | 06:50 07:21 (4) | 07:43 08:29 (6) | 07:41 | 08:31
| 21:56 11 06:19 (1) | 21:11 | 20:01 44  08:05 (3) | 18:49 35 09:04 (6) | 16:43 | 16:11
10 | 05:12 06:07 (1) | 05:58 | 06:52 07:20 (4) | 07:45 08:28 (6) | 07:43 | 08:32
| 21:55 13 06:20 (1) | 21:09 | 19:59 45  08:05 (3) | 18:46 36 09:04 (6) | 16:42 | 16:10
11 | 05:14 06:07 (1) | 06:00 | 06:54 07:20 (4) | 07:46 08:28 (6) | 07:45 | 08:33
| 21:54 14 06:21 (1) | 21:07 | 19:56 45  08:05(3) | 18:44 36 09:04 (6) | 16:40 | 16:10
12 | 05:15 06:06 (1) | 06:02 | 06:55 07:22 (4) | 07:48 08:29 (6) | 07:46 | 08:34
| 21:53 15  06:21 (1) | 21:05 | 19:54 42 08:04 (3) | 18:42 34  09:03 (6) | 16:38 | 16:10
13 ] 05:16 06:06 (1) | 06:03 | 06:57 07:23 (4) | 07:50 08:29 (6) | 07:48 | 08:35
| 21:52 16 06:22 (1) | 21:03 | 19:51 40 08:03 (3) | 18:39 34  09:03 (6) | 16:37 | 16:10
14 | 05:17 06:05 (1) | 06:05 | 06:59 07:25 (4) | 07:52 08:29 (6) | 07:50 | 08:36
| 21:51 18  06:23 (1) | 21:01 | 19:49 38 08:03(3) | 18:37 33  09:02 (6) | 16:35 | 16:10
15 | 05:18 06:05 (1) | 06:07 | 07:01 07:27 (4) | 07:54 08:30 (6) | 07:52 | 08:37
| 21:50 18  06:23 (1) | 20:58 | 19:47 35 08:02(3) | 18:35 31 09:01(6) | 16:34 | 16:10
16 | 05:20 06:04 (1) | 06:09 | 07:02 07:29 (4) | 07:56 08:31 (6) | 07:54 | 08:38
| 21:49 19  06:23 (1) | 20:56 | 19:44 31 08:01(3) | 18:32 29  09:00 (6) | 16:32 | 16:10
17 | 05:21 06:04 (1) | 06:10 | 07:04 07:34 (3) | 07:57 08:31 (6) | 07:56 | 08:39
| 21:48 20 06:24 (1) | 20:54 | 19:42 25 07:59 (3) | 18:30 26  08:57 (6) | 16:31 | 16:10
18 | 05:22 06:04 (1) | 06:12 06:58 (2) | 07:06 07:35 (3) | 07:59 08:32 (6) | 07:58 | 08:39
| 21:47 21 06:25(1) | 20:52 9 07:07 (2) | 19:39 23 07:58 (3) | 18:28 24 08:56 (6) | 16:29 | 16:10
19 | 05:24 06:04 (1) | 06:14 06:56 (2) | 07:08 07:37 (3) | 08:01 08:34 (6) | 07:59 | 08:40
| 21:45 21 06:25 (1) | 20:50 13 07:09 (2) | 19:37 19 07:56 (3) | 18:26 20 08:54 (6) | 16:28 | 16:11
20 | 05:25 06:03 (1) | 06:16 06:55 (2) | 07:09 07:38 (3) | 08:03 08:37 (6) | 08:01 | 08:41
| 21:44 22 06:25(1) | 20:48 16 07:11 (2) | 19:34 14 07:52 (3) | 18:23 14 08:51 (6) | 16:27 | 16:11
21 | 05:26 06:04 (1) | 06:17 06:53 (2) | 07:11 07:43 (3) | 08:05 08:42 (6) | 08:03 | 08:41
| 21:43 22 06:26 (1) | 20:45 18  07:11 (2) | 19:32 14 08:14 (5) | 18:21 3 08:45(6) | 16:25 | 16:11
22 | 05:28 06:03 (1) | 06:19 06:53 (2) | 07:13 08:01 (5) | 08:07 | 08:05 | 08:42
| 21:41 23 06:26 (1) | 20:43 18  07:11(2) | 19:30 15 08:16 (5) | 18:19 | 16:24 | 16:12
23 | 05:29 06:03 (1) | 06:21 06:52 (2) | 07:14 07:59 (5) | 08:09 | 08:06 | 08:42
| 21:40 22 06:25 (1) | 20:41 20 07:12(2) | 19:27 18 08:17 (5) | 18:17 | 16:23 | 16:12
24 | 05:31 06:04 (1) | 06:23 06:51 (2) | 07:16 07:57 (5) | 08:10 | 08:08 | 08:43
| 21:39 22 06:26 (1) | 20:39 20 07:11(2) | 19:25 21  08:18 (5) | 18:15 | 16:22 | 16:13
25 | 05:32 06:04 (1) | 06:24 06:52 (2) | 07:18 07:56 (5) | 07:12 | 08:10 | 08:43
| 21:37 22 06:26 (1) | 20:36 19  07:11 (2) | 19:22 22 08:18(5) | 17:13 | 16:21 | 16:14
26 | 05:34 06:05 (1) | 06:26 06:54 (2) | 07:20 07:56 (5) | 07:14 | 08:12 | 08:44
| 21:36 21 06:26 (1) | 20:34 17 07:11 (2) | 19:20 23 08:19(5) | 17:10 | 16:19 | 16:14
27 | 05:35 06:06 (1) | 06:28 06:55 (2) | 07:21 07:54 (5) | 07:16 | 08:13 | 08:44
| 21:34 19  06:25 (1) | 20:32 14 07:09 (2) | 19:17 24 08:18 (5) | 17:08 | 16:18 | 16:15
28 | 05:37 06:07 (1) | 06:29 06:57 (2) | 07:23 07:54 (5) | 07:18 | 08:15 | 08:44
| 21:32 17 06:24 (1) | 20:30 12 07:09 (2) | 19:15 31 08:53(6) | 17:06 | 16:18 | 16:16
29 | 05:38 06:09 (1) | 06:31 06:58 (2) | 07:25 07:54 (5) | 07:20 | 08:16 | 08:44
| 21:31 15  06:24 (1) | 20:27 9 07:07(2) | 19:12 40 08:57 (6) | 17:04 | 16:17 | 16:17
30 | 05:40 06:10 (1) | 06:33 07:00 (2) | 07:27 07:54 (5) | 07:22 | 08:18 | 08:44
| 21:29 13 06:23 (1) | 20:25 5 07:05(2) | 19:10 44 09:00 (6) | 17:02 | 16:16 | 16:18
31 | 05:42 06:12 (1) | 06:35 | | 07:24 | | 08:44
| 21:27 11 06:23 (1) | 20:23 | | 17:00 | | 16:19
Sonnenscheinstunden | 510 | 458 | 382 | 329 | 261 | 236

astr.max.mogl.Beschattung | 429 | 203 | 923 | 681 | |

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

Tag im Monat

Sonnenaufgang

Sonnenuntergang (SS:MM)

(S5:MM)

Minuten mit Schatten

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

windPRO 3.6.377 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk

04.06.2024 16:46 /52 WINAPRO ‘

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



Lizenzierter Anwender:

Ingenieurbiiro PLANkon

Blumenstrasse 26

DE-26121 Oldenburg

044139034 -0

Roman Wagner vom Berg / mail@plankon.de

Berechnet:

04.06.2024 16:38/3.6.377

Projekt:

Grabstederfeld

SHADOW - Kalender

Berechnung: Zusatzbelastung Schattenrezeptor: AF - Whs. Weg von der Schule 1, Bockhorn
Annahmen fiir Schattenwurfberechnung

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

Die Windenergieanlage/n ist/sind immer in Betrieb

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

1] 08:44 | 08:15 | 07:18 | 07:04 07:33 (6) | 05:56 06:28 (3) | 05:08

| 16:20 | 17:10 | 18:05 | 20:02 11 07:44 (6) | 20:56 27  06:55(3) | 21:45

2 | 08:44 | 08:13 | 07:16 | 07:02 07:29 (6) | 05:54 06:28 (3) | 05:07

| 16:21 | 17:12 | 18:07 | 20:04 17 07:46 (6) | 20:58 27  06:55(3) | 21:47

3| 08:44 | 08:11 | 07:14 | 07:00 07:23 (5) | 05:52 06:28 (3) | 05:06

| 16:22 | 17:14 | 18:09 | 20:06 25 07:48 (6) | 21:00 27  06:55(3) | 21:48

4 | 08:44 | 08:10 | 07:12 | 06:57 07:21 (5) | 05:50 06:27 (3) | 05:06

| 16:23 | 17:16 | 18:11 | 20:08 29 07:50 (6) | 21:02 28  06:55(3) | 21:49

5108:43 | 08:08 | 07:09 | 06:55 07:18 (5) | 05:48 06:27 (3) | 05:05

| 16:25 | 17:18 | 18:13 | 20:10 32 07:50 (6) | 21:04 27  06:54 (3) | 21:50

6 | 08:43 | 08:06 | 07:07 | 06:53 07:16 (5) | 05:47 06:28 (3) | 05:04

| 16:26 | 17:20 | 18:14 | 20:11 35 07:51(6) | 21:05 27  06:55(3) | 21:51

7 | 08:42 | 08:04 | 07:05 | 06:50 07:14 (5) | 05:45 06:28 (3) | 05:03

| 16:27 | 17:22 | 18:16 | 20:13 38 07:52(6) | 21:07 26  06:54 (3) | 21:52

8 | 08:42 | 08:02 | 07:02 | 06:48 07:12 (5) | 05:43 06:29 (3) | 05:03

| 16:29 | 17:24 | 18:18 | 20:15 40 07:52 (6) | 21:09 24 06:53 (3) | 21:53

9 | 08:41 | 08:01 | 07:00 | 06:45 07:12 (5) | 05:41 06:29 (3) | 05:02

| 16:30 | 17:26 | 18:20 | 20:17 40 07:52 (6) | 21:11 23 06:52 (3) | 21:54

10 | 08:41 | 07:59 | 06:57 | 06:43 07:12 (5) | 05:39 06:30 (3) | 05:02

| 16:32 | 17:28 | 18:22 | 20:19 40 07:52 (6) | 21:12 22 06:52 (3) | 21:55

11 | 08:40 | 07:57 | 06:55 | 06:41 07:11 (5) | 05:37 06:31 (3) | 05:01

| 16:33 | 17:30 | 18:24 | 20:20 40 07:51 (6) | 21:14 19 06:50 (3) | 21:55

12 | 08:39 | 07:55 | 06:53 | 06:38 07:12 (5) | 05:36 06:32 (3) | 05:01

| 16:35 | 17:32 | 18:26 | 20:22 39 07:51(6) | 21:16 17 06:49 (3) | 21:56

13 ] 08:39 | 07:53 | 06:50 | 06:36 07:12 (5) | 05:34 06:34 (3) | 05:01

| 16:36 | 17:34 | 18:28 | 20:24 39 07:51(6) | 21:17 14 06:48 (3) | 21:57

14 | 08:38 | 07:51 | 06:48 | 06:34 07:12 (5) | 05:32 06:35 (3) | 05:00

| 16:38 | 17:36 | 18:29 | 20:26 38 07:50(6) | 21:19 10 06:45 (3) | 21:57

15| 08:37 | 07:49 | 06:46 | 06:31 07:14 (5) | 05:30 | 05:00

| 16:39 | 17:38 | 18:31 | 20:28 35 07:49 (6) | 21:21 | 21:58

16 | 08:36 | 07:47 | 06:43 | 06:29 07:16 (5) | 05:29 | 05:00

| 16:41 | 17:40 | 18:33 | 20:29 33 07:49 (6) | 21:22 | 21:59

17 | 08:35 | 07:45 | 06:41 | 06:27 07:20 (6) | 05:27 | 05:00

| 16:43 | 17:42 | 18:35 | 20:31 28 07:48 (6) | 21:24 | 21:59

18 | 08:34 | 07:43 | 06:38 | 06:25 06:49 (4) | 05:26 | 05:00

| 16:44 | 17:44 | 18:37 | 20:33 29 07:47 (6) | 21:26 | 21:59

19 | 08:33 | 07:40 | 06:36 | 06:22 06:46 (4) | 05:24 | 05:00

| 16:46 | 17:46 | 18:39 | 20:35 29 07:44 (6) | 21:27 | 22:00

20 | 08:32 | 07:38 | 06:33 | 06:20 06:44 (4) | 05:23 | 05:00

| 16:48 | 17:48 | 18:40 | 20:37 31 07:43(6) | 21:29 | 22:00

21 ] 08:31 | 07:36 | 06:31 | 06:18 06:42 (4) | 05:21 | 05:00

| 16:50 | 17:50 | 18:42 | 20:39 29 07:41(6) | 21:30 | 22:00

22 | 08:29 | 07:34 | 06:29 | 06:16 06:40 (4) | 05:20 | 05:00

| 16:52 | 17:52 | 18:44 | 20:40 26 07:38(6) | 21:32 | 22:01

23| 08:28 | 07:32 | 06:26 | 06:13 06:38 (4) | 05:18 | 05:01

| 16:53 | 17:53 | 18:46 | 20:42 17 06:55 (4) | 21:33 | 22:01

24 | 08:27 | 07:30 | 06:24 | 06:11 06:36 (4) | 05:17 | 05:01

| 16:55 | 17:55 | 18:48 | 20:44 19  06:55 (4) | 21:35 | 22:01

25| 08:25 | 07:27 | 06:21 | 06:09 06:34 (3) | 05:16 | 05:01

| 16:57 | 17:57 | 18:50 | 20:46 21 06:55(4) | 21:36 | 22:01

26 | 08:24 | 07:25 | 06:19 | 06:07 06:32 (3) | 05:15 | 05:02

| 16:59 | 17:59 | 18:51 | 20:48 23 06:55(4) | 21:38 | 22:01

27 | 08:23 | 07:23 | 06:17 | 06:05 06:31 (3) | 05:13 | 05:02

| 17:01 | 18:01 | 18:53 | 20:49 23 06:54 (4) | 21:39 | 22:01

28 | 08:21 | 07:21 | 06:14 | 06:03 06:30 (3) | 05:12 | 05:03

| 17:03 | 18:03 | 18:55 | 20:51 25 06:55(3) | 21:40 | 22:01

29 | 08:20 | | 07:12 | 06:01 06:29 (3) | 05:11 | 05:03

| 17:05 | | 19:57 | 20:53 26 06:55 (3) | 21:42 | 22:00

30 | 08:18 | | 07:09 | 05:59 06:29 (3) | 05:10 | 05:04

| 17:06 | | 19:59 | 20:55 26 06:55(3) | 21:43 | 22:00
31]08:16 | | 07:07 | | 05:09 |
| 17:08 | | 20:00 | | 21:44 |

Sonnenscheinstunden | 252 | 274 | 367 | 419 | 492 | 507
astr.max.mogl.Beschattung | | | | 883 | 318 |

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

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

Tag im Monat Sonnenaufgang  (SS:MM)

Sonnenuntergang (SS:MM)

Zeitpunkt (SS:MM) Schattenanfang

Minuten mit Schatten Zeitpunkt (SS:MM) Schattenende

04.06.2024 16:46 /53 WINAPRO ‘

windPRO 3.6.377 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk



Lizenzierter Anwender:

Ingenieurbiiro PLANkon

Blumenstrasse 26

DE-26121 Oldenburg

044139034 -0

Roman Wagner vom Berg / mail@plankon.de

Berechnet:

04.06.2024 16:38/3.6.377

Projekt:

Grabstederfeld

SHADOW - Kalender

Berechnung: Zusatzbelastung Schattenrezeptor: AF - Whs. Weg von der Schule 1, Bockhorn
Annahmen fiir Schattenwurfberechnung
Die dargestellten Zeiten sind die astronomisch maximal mdgliche Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint taglich von Sonnenauf- bis -untergang
Die Rotorfldche steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb

| Juli | August | September | Oktober | Novembel Dezember
1| 05:04 | 05:43 06:42 (3) | 06:36 07:10 (5) | 07:29 | 07:26 | 08:20
| 22:00 | 21:26 18  07:00 (3) | 20:20 40 07:50 (6) | 19:08 | 16:58 | 16:15
2 | 05:05 | 05:45 06:41 (3) | 06:38 07:10 (5) | 07:30 | 07:28 | 08:21
| 22:00 | 21:24 20 07:01(3) | 20:18 40  07:50 (6) | 19:05 | 16:56 | 16:14
3| 05:06 | 05:47 06:39 (3) | 06:40 07:10 (5) | 07:32 | 07:29 | 08:22
| 21:59 | 21:22 22 07:01(3) | 20:16 40  07:50 (6) | 19:03 | 16:54 | 16:14
4 | 05:07 | 05:48 06:39 (3) | 06:42 07:09 (5) | 07:34 | 07:31 | 08:24
| 21:59 | 21:20 24 07:03 (3) | 20:13 40  07:49 (6) | 19:00 | 16:52 | 16:13
5] 05:08 | 05:50 06:39 (3) | 06:43 07:10 (5) | 07:36 | 07:33 | 08:25
| 21:58 | 21:18 25 07:04 (3) | 20:11 38 07:48 (6) | 18:58 | 16:51 | 16:12
6 | 05:08 | 05:52 06:38 (3) | 06:45 07:12 (5) | 07:37 | 07:35 | 08:27
| 21:58 | 21:17 25 07:03 (3) | 20:08 35 07:47 (6) | 18:56 | 16:49 | 16:12
7 | 05:09 | 05:53 06:38 (3) | 06:47 07:13 (5) | 07:39 | 07:37 | 08:28
| 21:57 | 21:15 26 07:04 (3) | 20:06 33 07:46 (6) | 18:53 | 16:47 | 16:11
8| 05:10 | 05:55 06:37 (3) | 06:49 07:15 (5) | 07:41 | 07:39 | 08:29
| 21:56 | 21:13 27  07:04 (3) | 20:04 29 07:44 (6) | 18:51 | 16:45 | 16:11
9 | 05:11 | 05:57 06:37 (3) | 06:50 07:17 (5) | 07:43 | 07:41 | 08:30
| 21:56 | 21:11 27  07:04 (3) | 20:01 26  07:43 (6) | 18:49 | 16:43 | 16:11
10 | 05:12 | 05:58 06:36 (3) | 06:52 07:18 (5) | 07:45 | 07:43 | 08:32
| 21:55 | 21:09 28  07:04 (3) | 19:59 20 07:40 (6) | 18:46 | 16:42 | 16:10
11 | 05:14 | 06:00 06:36 (3) | 06:54 07:25 (6) | 07:46 | 07:45 | 08:33
| 21:54 | 21:07 28  07:04 (3) | 19:56 12 07:37 (6) | 18:44 | 16:40 | 16:10
12 | 05:15 | 06:02 06:37 (3) | 06:55 | 07:48 | 07:46 | 08:34
| 21:53 | 21:05 27  07:04 (3) | 19:54 | 18:42 | 16:38 | 16:10
13 ] 05:16 | 06:04 06:36 (3) | 06:57 | 07:50 | 07:48 | 08:35
| 21:52 | 21:03 27  07:03 (3) | 19:51 | 18:39 | 16:37 | 16:10
14 | 05:17 | 06:05 06:37 (3) | 06:59 | 07:52 | 07:50 | 08:36
| 21:51 | 21:01 26 07:03 (3) | 19:49 | 18:37 | 16:35 | 16:10
15| 05:18 | 06:07 06:38 (3) | 07:01 | 07:54 | 07:52 | 08:37
| 21:50 | 20:58 24 07:02 (3) | 19:47 | 18:35 | 16:34 | 16:10
16 | 05:20 | 06:09 06:38 (3) | 07:02 | 07:56 | 07:54 | 08:38
| 21:49 | 20:56 23 07:01(4) | 19:44 | 18:32 | 16:32 | 16:10
17 | 05:21 | 06:10 06:39 (3) | 07:04 | 07:57 | 07:56 | 08:39
| 21:48 | 20:54 23 07:02(4) | 19:42 | 18:30 | 16:31 | 16:10
18 | 05:22 | 06:12 06:40 (3) | 07:06 | 07:59 | 07:58 | 08:39
| 21:47 | 20:52 21 07:01 (4) | 19:39 | 18:28 | 16:29 | 16:10
19 | 05:24 | 06:14 06:42 (4) | 07:08 | 08:01 | 07:59 | 08:40
| 21:45 | 20:50 19 07:01 (4) | 19:37 | 18:26 | 16:28 | 16:11
20 | 05:25 | 06:16 06:44 (4) | 07:09 | 08:03 | 08:01 | 08:41
| 21:44 | 20:48 17 07:01 (4) | 19:34 | 18:23 | 16:27 | 16:11
21 | 05:26 | 06:17 06:45 (4) | 07:11 | 08:05 | 08:03 | 08:41
| 21:43 | 20:45 27  07:43(6) | 19:32 | 18:21 | 16:25 | 16:11
22 | 05:28 | 06:19 06:47 (4) | 07:13 | 08:07 | 08:05 | 08:42
| 21:41 | 20:43 30 07:46(6) | 19:30 | 18:19 | 16:24 | 16:12
23 | 05:29 | 06:21 06:49 (4) | 07:14 | 08:09 | 08:06 | 08:42
| 21:40 | 20:41 31 07:48 (6) | 19:27 | 18:17 | 16:23 | 16:12
24 | 05:31 | 06:23 06:50 (4) | 07:16 | 08:10 | 08:08 | 08:43
| 21:38 | 20:39 30 07:48 (6) | 19:25 | 18:15 | 16:22 | 16:13
25 ] 05:32 | 06:24 06:52 (4) | 07:18 | 07:12 | 08:10 | 08:43
| 21:37 | 20:36 28  07:50 (6) | 19:22 | 17:13 | 16:21 | 16:14
26 | 05:34 | 06:26 07:22 (6) | 07:20 | 07:14 | 08:12 | 08:44
| 21:35 | 20:34 29 07:51(6) | 19:20 | 17:10 | 16:19 | 16:14
27 | 05:35 | 06:28 07:18 (5) | 07:21 | 07:16 | 08:13 | 08:44
| 21:34 | 20:32 32 07:50 (6) | 19:17 | 17:08 | 16:18 | 16:15
28 | 05:37 | 06:29 07:16 (5) | 07:23 | 07:18 | 08:15 | 08:44
| 21:32 | 20:30 35 07:51(6) | 19:15 | 17:06 | 16:18 | 16:16
29 | 05:39 06:48 (3) | 06:31 07:13 (5) | 07:25 | 07:20 | 08:16 | 08:44
| 21:31 6 06:54 (3) | 20:27 38 07:51(6) | 19:12 | 17:04 | 16:17 | 16:17
30 | 05:40 06:45 (3) | 06:33 07:12 (5) | 07:27 | 07:22 | 08:18 | 08:44
| 21:29 11 06:56 (3) | 20:25 39 07:51(6) | 19:10 | 17:02 | 16:16 | 16:18
31 | 05:42 06:43 (3) | 06:35 07:11 (5) | | 07:24 | | 08:44
| 21:27 16 06:59 (3) | 20:23 40 07:51 (6) | | 17:00 | | 16:19
Sonnenscheinstunden | 510 | 458 | 382 | 329 | 261 | 236

astr.max.mogl.Beschattung | 33 | 836 | 353 | | |

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

Tag im Monat Sonnenaufgang  (SS:MM)

Sonnenuntergang (SS:MM)

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

(WEA mit erstem Schatten)

Minuten mit Schatten (WEA mit letztem Schatten)

04.06.2024 16:46 /54 WINAPRO ‘

windPRO 3.6.377 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk



Lizenzierter Anwender:

Ingenieurbiiro PLANkon

Blumenstrasse 26

DE-26121 Oldenburg

044139034 -0

Roman Wagner vom Berg / mail@plankon.de

Berechnet:

04.06.2024 16:38/3.6.377

Projekt:

Grabstederfeld

SHADOW - Kalender

Berechnung: Zusatzbelastung Schattenrezeptor: AG - Whs. Westersteder Str. 7, Bockhorn
Annahmen fiir Schattenwurfberechnung
Die dargestellten Zeiten sind die astronomisch maximal mdgliche Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint taglich von Sonnenauf- bis -untergang
Die Rotorfldche steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb

| Januar | Februar | Médrz | April | Mai | Juni

1] 08:44 09:37 (6) | 08:15 08:42 (5) | 07:18 07:51 (4) | 07:04 | 05:56 | 05:08

| 16:20 31 10:08 (6) | 17:10 21 09:03 (3) | 18:05 23 08:14 (4) | 20:02 | 20:56 | 21:45

2 | 08:44 09:37 (6) | 08:13 08:40 (5) | 07:16 07:51 (4) | 07:02 | 05:54 | 05:07

| 16:21 31 10:08 (6) | 17:12 25 09:05 (3) | 18:07 22 08:13 (4) | 20:04 | 20:58 | 21:47

3| 08:44 09:38 (6) | 08:11 08:39 (5) | 07:14 07:51 (4) | 07:00 | 05:52 | 05:06

| 16:22 31  10:09(6) | 17:14 28  09:07 (3) | 18:09 22 08:13 (4) | 20:06 | 21:00 | 21:48

4 | 08:44 09:38 (6) | 08:10 08:39 (5) | 07:11 07:52 (4) | 06:57 | 05:50 | 05:05

| 16:23 31  10:09 (6) | 17:16 29  09:08 (3) | 18:11 20 08:12 (4) | 20:08 | 21:02 | 21:49

5108:43 09:39 (6) | 08:08 08:39 (5) | 07:09 07:53 (4) | 06:55 | 05:48 | 05:05

| 16:25 31 10:10(6) | 17:18 30 09:09 (3) | 18:13 17 08:10 (4) | 20:10 | 21:04 | 21:50

6 | 08:43 09:39 (6) | 08:06 08:39 (5) | 07:07 07:55 (4) | 06:53 07:16 (1) | 05:47 | 05:04

| 16:26 31 10:10(6) | 17:20 31 09:10 (3) | 18:14 13 08:08 (4) | 20:11 9 07:25(1) | 21:05 | 21:51

7 | 08:42 09:40 (6) | 08:04 08:39 (5) | 07:05 07:57 (4) | 06:50 07:14 (1) | 05:45 | 05:03

| 16:27 31  10:11(6) | 17:22 31  09:10 (3) | 18:16 7 08:04 (4) | 20:13 14 07:28 (1) | 21:07 | 21:52

8 | 08:42 09:40 (6) | 08:02 08:39 (5) | 07:02 | 06:48 07:11 (1) | 05:43 | 05:03

| 16:29 31  10:11(6) | 17:24 32 09:11(3) | 18:18 | 20:15 18 07:29 (1) | 21:09 | 21:53

9 | 08:41 09:40 (6) | 08:01 08:39 (5) | 07:00 | 06:45 07:09 (1) | 05:41 | 05:02

| 16:30 31  10:11(6) | 17:26 32 09:11 (3) | 18:20 | 20:17 21 07:30 (1) | 21:11 | 21:54

10 | 08:41 09:40 (6) | 07:59 08:39 (3) | 06:57 | 06:43 07:08 (1) | 05:39 | 05:02

| 16:32 31 10:11(6) | 17:28 33 09:12 (3) | 18:22 | 20:19 23 07:31(1) | 21:12 | 21:55

11 | 08:40 09:42 (6) | 07:57 08:39 (3) | 06:55 | 06:41 07:06 (1) | 05:37 | 05:01

| 16:33 30 10:12(6) | 17:30 33 09:12 (3) | 18:24 | 20:20 25 07:31(1) | 21:14 | 21:55

12 | 08:39 09:42 (6) | 07:55 08:40 (3) | 06:53 | 06:38 07:06 (1) | 05:36 | 05:01

| 16:35 30 10:12(6) | 17:32 32 09:12 (3) | 18:26 | 20:22 26 07:32 (1) | 21:16 | 21:56

13 ] 08:39 09:43 (6) | 07:53 08:40 (3) | 06:50 07:14 (2) | 06:36 07:05 (1) | 05:34 | 05:01

| 16:36 29 10:12(6) | 17:34 32 09:12(3) | 18:28 5 07:19(2) | 20:24 27  07:32(1) | 21:17 | 21:57

14 | 08:38 09:43 (6) | 07:51 08:39 (3) | 06:48 07:11 (2) | 06:34 07:04 (1) | 05:32 | 05:00

| 16:38 30 10:13(6) | 17:36 32 09:11 (3) | 18:29 10 07:21 (2) | 20:26 27 07:31(1) | 21:19 | 21:57

15| 08:37 09:44 (6) | 07:49 08:40 (3) | 06:46 07:09 (2) | 06:31 07:04 (1) | 05:30 | 05:00

| 16:39 29 10:13(6) | 17:38 30 09:10(3) | 18:31 14 07:23(2) | 20:28 27 07:31(1) | 21:21 | 21:58

16 | 08:36 09:44 (6) | 07:47 08:40 (3) | 06:43 07:07 (2) | 06:29 07:04 (1) | 05:29 | 05:00

| 16:41 28 10:12(6) | 17:40 30 09:10(3) | 18:33 17 07:24 (2) | 20:29 27 07:31(1) | 21:22 | 21:59

17 | 08:35 09:45 (6) | 07:45 08:41 (3) | 06:41 07:04 (2) | 06:27 07:04 (1) | 05:27 | 05:00

| 16:43 27 10:12(6) | 17:42 28  09:09 (3) | 18:35 20 07:24(2) | 20:31 27 07:31(1) | 21:24 | 21:59

18 | 08:34 09:46 (6) | 07:43 08:42 (3) | 06:38 07:03 (2) | 06:25 07:05 (1) | 05:26 | 05:00

| 16:44 26 10:12(6) | 17:44 27  09:09 (3) | 18:37 21 07:24 (2) | 20:33 25 07:30 (1) | 21:26 | 21:59

19 | 08:33 09:48 (6) | 07:40 08:44 (3) | 06:36 07:02 (2) | 06:22 07:04 (1) | 05:24 | 05:00

| 16:46 24 10:12(6) | 17:46 24 09:08 (3) | 18:39 22 07:24 (2) | 20:35 24 07:28 (1) | 21:27 | 22:00

20 | 08:32 09:48 (6) | 07:38 08:03 (4) | 06:33 07:02 (2) | 06:20 07:05 (1) | 05:23 | 05:00

| 16:48 23 10:11(6) | 17:48 22 09:05(3) | 18:40 22 07:24 (2) | 20:37 22 07:27 (1) | 21:29 | 22:00

21 ] 08:31 09:50 (6) | 07:36 08:01 (4) | 06:31 07:01 (2) | 06:18 07:06 (1) | 05:21 | 05:00

| 16:50 20 10:10(6) | 17:50 25 09:03 (3) | 18:42 22 07:23(2) | 20:39 20 07:26 (1) | 21:30 | 22:00

22 | 08:29 09:52 (6) | 07:34 07:59 (4) | 06:29 07:02 (2) | 06:16 07:07 (1) | 05:20 | 05:00

| 16:51 18  10:10 (6) | 17:52 22 09:00 (3) | 18:44 20 07:22 (2) | 20:40 18 07:25(1) | 21:32 | 22:01

23| 08:28 09:53 (6) | 07:32 07:57 (4) | 06:26 07:03 (2) | 06:13 07:09 (1) | 05:18 | 05:00

| 16:53 15 10:08 (6) | 17:53 16  08:13 (4) | 18:46 18 07:21 (2) | 20:42 14 07:23 (1) | 21:33 | 22:01

24 | 08:27 09:56 (6) | 07:30 07:54 (4) | 06:24 07:03 (2) | 06:11 07:12 (1) | 05:17 | 05:01

| 16:55 10  10:06 (6) | 17:55 19 08:13 (4) | 18:48 16  07:19 (2) | 20:44 7 07:19(1) | 21:35 | 22:01

25| 08:25 | 07:27 07:52 (4) | 06:21 07:05 (2) | 06:09 | 05:16 | 05:01

| 16:57 | 17:57 22 08:14 (4) | 18:50 13 07:18 (2) | 20:46 | 21:36 | 22:01

26 | 08:24 | 07:25 07:52 (4) | 06:19 07:07 (2) | 06:07 | 05:15 | 05:02

| 16:59 | 17:59 23 08:15(4) | 18:51 7 07:14(2) | 20:48 | 21:38 | 22:01

27 | 08:23 | 07:23 07:51 (4) | 06:17 | 06:05 | 05:13 | 05:02

| 17:01 | 18:01 23 08:14 (4) | 18:53 | 20:49 | 21:39 | 22:01

28 | 08:21 08:49 (5) | 07:21 07:51 (4) | 06:14 | 06:03 | 05:12 | 05:02

| 17:03 3 08:52(5) | 18:03 23 08:14 (4) | 18:55 | 20:51 | 21:40 | 22:01

29 | 08:20 08:48 (5) | | 07:12 | 06:01 | 05:11 | 05:03

| 17:05 8 08:56 (5) | | 19:57 | 20:53 | 21:42 | 22:01

30 | 08:18 08:46 (5) | | 07:09 | 05:58 | 05:10 | 05:04

| 17:06 13 08:59 (3) | | 19:59 | 20:55 | 21:43 | 22:00
31]08:16 08:44 (5) | | 07:07 | | 05:09 |
| 17:08 18 09:02 (3) | | 20:00 | | 21:44 |

Sonnenscheinstunden | 252 | 274 | 367 | 419 | 492 | 507
astr.max.mogl.Beschattung | 691 | 755 | 351 | 401 | |

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

Tag im Monat Sonnenaufgang  (SS:MM)

Sonnenuntergang (SS:MM)

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

(WEA mit erstem Schatten)

Minuten mit Schatten (WEA mit letztem Schatten)
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Projekt: Lizenzierter Anwender:
Grabstederfeld Ingenieurbiiro PLANkon
Blumenstrasse 26
DE-26121 Oldenburg
044139034-0
Roman Wagner vom Berg / mail@plankon.de

Berechnet:

04.06.2024 16:38/3.6.377

SHADOW - Kalender

Berechnung: Zusatzbelastung Schattenrezeptor: AG - Whs. Westersteder Str. 7, Bockhorn
Annahmen fiir Schattenwurfberechnung
Die dargestellten Zeiten sind die astronomisch maximal mdgliche Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint taglich von Sonnenauf- bis -untergang
Die Rotorfldche steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb

| Juli | August | September | Oktober | November | Dezember
1] 05:04 | 05:43 | 06:36 07:05 (1) | 07:29 | 07:26 08:09 (3) | 08:20 09:24 (6)
| 22:00 | 21:26 | 20:20 25 07:30 (1) | 19:08 | 16:58 32 08:41(3) | 16:15 30 09:54 (6)
2| 05:05 | 05:45 | 06:38 07:06 (1) | 07:30 | 07:28 08:09 (3) | 08:21 09:23 (6)
| 22:00 | 21:24 | 20:18 23 07:29 (1) | 19:05 | 16:56 32 08:41(3) | 16:14 31 09:54 (6)
3| 05:06 | 05:47 | 06:40 07:07 (1) | 07:32 | 07:29 08:09 (5) | 08:23 09:24 (6)
| 21:59 | 21:22 | 20:16 21 07:28 (1) | 19:03 | 16:54 32 08:41(3) | 16:13 31 09:55 (6)
4] 05:07 | 05:48 | 06:42 07:08 (1) | 07:34 | 07:31 08:08 (5) | 08:24 09:24 (6)
| 21:59 | 21:20 | 20:13 18 07:26 (1) | 19:00 | 16:52 32 08:40 (3) | 16:13 31 09:55 (6)
5| 05:07 | 05:50 | 06:43 07:10 (1) | 07:36 | 07:33 08:08 (5) | 08:25 09:25 (6)
| 21:58 | 21:18 | 20:11 14 07:24 (1) | 18:58 | 16:51 31 08:39 (3) | 16:12 31 09:56 (6)
6 | 05:08 | 05:52 | 06:45 07:12 (1) | 07:37 | 07:35 08:09 (5) | 08:27 09:25 (6)
| 21:58 | 21:17 | 20:08 9 07:21(1) | 18:56 | 16:49 30 08:39(3) | 16:12 31 09:56 (6)
7 | 05:09 | 05:53 | 06:47 | 07:39 08:31 (4) | 07:37 08:09 (5) | 08:28 09:26 (6)
| 21:57 | 21:15 | 20:06 | 18:53 11 08:42 (4) | 16:47 29 08:38(3) | 16:11 31 09:57 (6)
8 05:10 | 05:55 | 06:48 | 07:41 08:29 (4) | 07:39 08:09 (5) | 08:29 09:26 (6)
| 21:56 | 21:13 | 20:04 | 18:51 15 08:44 (4) | 16:45 28 08:37 (3) | 16:11 31 09:57 (6)
9 05:11 | 05:57 | 06:50 | 07:43 08:27 (4) | 07:41 08:11 (5) | 08:31 09:26 (6)
| 21:56 | 21:11 | 20:01 | 18:49 18  08:45(4) | 16:43 25 08:36 (3) | 16:11 31 09:57 (6)
10 | 05:12 | 05:58 | 06:52 | 07:45 08:26 (4) | 07:43 08:13 (5) | 08:32 09:27 (6)
| 21:55 | 21:09 | 19:59 | 18:46 20 08:46 (4) | 16:42 21 08:34(3) | 16:10 31  09:58 (6)
11 ] 05:13 | 06:00 | 06:54 | 07:46 08:25 (4) | 07:45 08:15 (5) | 08:33 09:27 (6)
| 21:54 | 21:07 | 19:56 | 18:44 22 08:47 (4) | 16:40 17 08:32 (3) | 16:10 32 09:59 (6)
12 ] 05:15 | 06:02 | 06:55 | 07:48 08:24 (4) | 07:46 08:17 (5) | 08:34 09:28 (6)
| 21:53 | 21:05 | 19:54 | 18:42 23 08:47 (4) | 16:38 12 08:29 (3) | 16:10 31 09:59 (6)
131 05:16 | 06:03 | 06:57 | 07:50 08:24 (4) | 07:48 08:19 (5) | 08:35 09:28 (6)
| 21:52 | 21:03 | 19:51 | 18:39 23 08:47 (4) | 16:37 8 08:27 (5) | 16:10 31 09:59 (6)
14 ] 05:17 | 06:05 | 06:59 | 07:52 08:24 (4) | 07:50 08:22 (5) | 08:36 09:29 (6)
| 21:51 | 21:01 | 19:49 | 18:37 23 08:47 (4) | 16:35 3 08:25(5) | 16:10 31 10:00 (6)
151 05:18 | 06:07 | 07:01 | 07:54 08:24 (4) | 07:52 | 08:37 09:29 (6)
| 21:50 | 20:58 | 19:47 | 18:35 23 08:47 (4) | 16:34 | 16:10 31 10:00 (6)
16 | 05:20 | 06:09 | 07:02 | 07:56 08:24 (4) | 07:54 | 08:38 09:30 (6)
| 21:49 | 20:56 | 19:44 | 18:32 23 08:47 (4) | 16:32 | 16:10 31 10:01 (6)
17 ] 05:21 | 06:10 | 07:04 07:56 (2) | 07:57 08:24 (4) | 07:56 | 08:39 09:30 (6)
| 21:48 | 20:54 | 19:42 5 08:01(2) | 18:30 21 08:45(4) | 16:31 | 16:10 31 10:01 (6)
18 | 05:22 | 06:12 | 07:06 07:53 (2) | 07:59 08:26 (4) | 07:58 09:30 (6) | 08:39 09:30 (6)
| 21:47 | 20:52 | 19:39 12 08:05(2) | 18:28 18  08:44 (4) | 16:29 10 09:40 (6) | 16:10 31 10:01(6)
19| 05:24 | 06:14 07:17 (1) | 07:08 07:51 (2) | 08:01 08:28 (4) | 07:59 09:28 (6) | 08:40 09:31 (6)
| 21:45 | 20:50 9 07:26 (1) | 19:37 16 08:07 (2) | 18:26 15 08:43 (4) | 16:28 15 09:43 (6) | 16:11 31 10:02 (6)
20 | 05:25 | 06:16 07:14 (1) | 07:09 07:48 (2) | 08:03 08:30 (4) | 08:01 09:27 (6) | 08:41 09:32 (6)
| 21:44 | 20:48 15 07:29 (1) | 19:34 19  08:07 (2) | 18:23 24 09:32 (3) | 16:27 18 09:45 (6) | 16:11 30 10:02 (6)
21| 05:26 | 06:17 07:12 (1) | 07:11 07:47 (2) | 08:05 08:32 (4) | 08:03 09:25 (6) | 08:41 09:32 (6)
| 21:43 | 20:45 18 07:30 (1) | 19:32 20 08:07 (2) | 18:21 25 09:34 (3) | 16:25 20 09:45(6) | 16:11 30 10:02 (6)
22| 05:28 | 06:19 07:11 (1) | 07:13 07:47 (2) | 08:07 09:14 (3) | 08:05 09:24 (6) | 08:42 09:33 (6)
| 21:41 | 20:43 20 07:31(1) ] 19:30 21 08:08 (2) | 18:19 22 09:36 (3) | 16:24 23 09:47 (6) | 16:12 30 10:03 (6)
23| 05:29 | 06:21 07:10 (1) | 07:14 07:45 (2) | 08:09 09:13 (3) | 08:06 09:24 (6) | 08:42 09:33 (6)
| 21:40 | 20:41 22 07:32(1) ] 19:27 22 08:07 (2) | 18:17 24 09:37 (3) | 16:23 24 09:48 (6) | 16:12 30 10:03 (6)
24| 05:31 | 06:22 07:08 (1) | 07:16 07:45 (2) | 08:10 09:11 (3) | 08:08 09:23 (6) | 08:43 09:33 (6)
| 21:39 | 20:39 24 07:32 (1) ] 19:25 22 08:07 (2) | 18:15 27  09:38 (3) | 16:22 26 09:49 (6) | 16:13 31 10:04 (6)
25| 05:32 | 06:24 07:07 (1) | 07:18 07:45 (2) | 07:12 08:10 (3) | 08:10 09:23 (6) | 08:43 09:34 (6)
| 21:37 | 20:36 26 07:33(1) ] 19:22 22 08:07 (2) | 17:13 29  08:39 (3) | 16:21 27  09:50 (6) | 16:14 31 10:05 (6)
26 | 05:34 | 06:26 07:07 (1) | 07:20 07:46 (2) | 07:14 08:10 (3) | 08:12 09:23 (6) | 08:44 09:34 (6)
| 21:36 | 20:34 26 07:33(1) ] 19:20 21 08:07 (2) | 17:10 30 08:40 (3) | 16:19 28 09:51(6) | 16:14 31 10:05(6)
27| 05:35 | 06:28 07:06 (1) | 07:21 07:47 (2) | 07:16 08:09 (3) | 08:13 09:23 (6) | 08:44 09:35 (6)
| 21:34 | 20:32 27  07:33(1) | 19:17 18 08:05(2) | 17:08 31 08:40 (3) | 16:18 29  09:52(6) | 16:15 30 10:05 (6)
28 | 05:37 | 06:29 07:06 (1) | 07:23 07:49 (2) | 07:18 08:09 (3) | 08:15 09:23 (6) | 08:44 09:35 (6)
| 21:32 | 20:30 27  07:33(1) ] 19:15 15 08:04 (2) | 17:06 31 08:40 (3) | 16:17 29 09:52(6) | 16:16 31 10:06 (6)
29 | 05:38 | 06:31 07:05 (1) | 07:25 07:51 (2) | 07:20 08:08 (3) | 08:16 09:23 (6) | 08:44 09:35 (6)
| 21:31 | 20:27 27 07:32(1) ] 19:12 11 08:02(2) | 17:04 32 08:40 (3) | 16:17 30 09:53(6) | 16:17 31  10:06 (6)
30 | 05:40 | 06:33 07:05 (1) | 07:27 07:53 (2) | 07:22 08:09 (3) | 08:18 09:23 (6) | 08:44 09:36 (6)
| 21:29 | 20:25 27  07:32(1) ] 19:10 7 08:00(2) | 17:02 33 08:42 (3) | 16:16 30 09:53(6) | 16:18 31 10:07 (6)
31| 05:42 | 06:35 07:05 (1) | | 07:24 08:09 (3) | | 08:44 09:36 (6)
| 21:27 | 20:23 27 07:32(1) | | 17:00 32 08:41(3) | | 16:19 32 10:08 (6)

Sonnenscheinstunden | 510 | 458 | 382 | 329 | 261 | 236
astr.max.mdgl.Beschattung | | 295 | 341 | 595 | 641 | 957

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

Tag im Monat Sonnenaufgang  (SS:MM) Zeitpunkt (SS:MM) Schattenanfang (WEA mit erstem Schatten)
Sonnenuntergang (SS:MM) Minuten mit Schatten Zeitpunkt (SS:MM) Schattenende (WEA mit letztem Schatten)
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Projekt:

Grabstederfeld

SHADOW - Grafischer Kalender
Berechnung: Zusatzbelastung

A: Whs. Akazienweg 2, Grabstederfeld

Zeit

T

] g

-
[ &
<4

Jan Feb Mrz

Apr

Mai  Jun  Jul
Monat

Aug Sep Okt Nov Dez

C: Whs. Westersteder Str. 20 A, Grabstederfeld

Jan

22:00
21:00

20:00-

19:00 |
18:00-

17:00

16:00-
15:00

14:00

Zeit

13:00-
12:00-

11:00

10:00

08:00- [ Y

07:00
06:00- )

05:00 ===

Apr

Mai  Jun  Jul
Monat

Jan Feb Mrz Aug Sep Okt Nov Dez

E: Whs. Westersteder Str. 3, Grabstederfeld

Jan

Zeit

08:00 -71%4—

L__N
E ~

Jan Feb Mrz

Apr

Mai  Jun  Jul
Monat

Aug Sep Okt Nov Dez

WEA

B el wEAL

2: gepl. WEA 2

[ EETREE
P 4 gepl wEA4

Jan

windPRO 3.6.377 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk

Zeit
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Lizenzierter Anwender:

Ingenieurbiiro PLANkon

Blumenstrasse 26

DE-26121 Oldenburg

044139034 -0

Roman Wagner vom Berg / mail@plankon.de

Berechnet:

04.06.2024 16:38/3.6.377
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Projekt:

Grabstederfeld

SHADOW - Grafischer Kalender
Berechnung: Zusatzbelastung

G: Whs. Zum Moordamm 1, Grabstederfeld
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Lizenzierter Anwender:

Ingenieurbiiro PLANkon

Blumenstrasse 26

DE-26121 Oldenburg

044139034 -0

Roman Wagner vom Berg / mail@plankon.de

Berechnet:

04.06.2024 16:38/3.6.377

H: Uberbaubare Grundstiicksflache Hauptstr., B-17-WE-Gebiet, Grabstederfeld
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Projekt:

Grabstederfeld

SHADOW - Grafischer Kalender
Berechnung: Zusatzbelastung

M: Uberbaubare Grundstlcksflache Hauptstr., B17-WE-Gebiet, Grabstederfel:
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Lizenzierter Anwender:

Ingenieurbiiro PLANkon

Blumenstrasse 26

DE-26121 Oldenburg

044139034 -0

Roman Wagner vom Berg / mail@plankon.de

Berechnet:

04.06.2024 16:38/3.6.377

N: Whs. Kreisstr. 2, Grabstederfeld
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Projekt:

Grabstederfeld

SHADOW - Grafischer Kalender
Berechnung: Zusatzbelastung

S: Whs. Neuer Weg 8, Grabstederfeld

Lizenzierter Anwender:

Ingenieurbiiro PLANkon

Blumenstrasse 26

DE-26121 Oldenburg

044139034 -0

Roman Wagner vom Berg / mail@plankon.de

Berechnet:

04.06.2024 16:38/3.6.377
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Projekt:

Grabstederfeld

SHADOW - Grafischer Kalender
Berechnung: Zusatzbelastung

Z: Whs. GroBer Querdamm 4, Bockhorn
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Blumenstrasse 26

DE-26121 Oldenburg

044139034 -0

Roman Wagner vom Berg / mail@plankon.de

Berechnet:
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Projekt:

Grabstederfeld

SHADOW - Grafischer Kalender
Berechnung: Zusatzbelastung

AF: Whs. Weg von der Schule 1, Bockhorn
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Lizenzierter Anwender:

Ingenieurbiiro PLANkon

Blumenstrasse 26

DE-26121 Oldenburg

044139034 -0

Roman Wagner vom Berg / mail@plankon.de

Berechnet:

04.06.2024 16:38/3.6.377
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Projekt:

Grabstederfeld

SHADOW - Kalender pro WEA

Berechnung: Zusatzbelastung WEA: 1 - gepl. WEA 1
Annahmen fiir Schattenwurfberechnung

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

Die Windenergieanlage/n ist/sind immer in Betrieb

31

Sonnenscheinstunden
Anzahl Minuten mit Schatten

|Januar

08:44 14:16-14:54/38 09:37-10:25/48

14:20-14:57/37 09:38-10:30/52
12:41-13:05/24 09:16-09:22/6

14:23-14:58/35 09:39-10: 33/54
12:47-13:02/15 09:13-09:29/16

/3 12:51-13:00/9 09:12-09:31/19
/34 09:40-10:34/54

/7 09:40-10:35/55

7/32 09 12-09:32/20

57/31 09:11-0 3322
/12 09:40-1
/30 09:10-0°
/15 09:41-1
6/29 09:10-0°

16:
08:27

08 23

15:54-16:34/40 09 50-10:41/51
09 11-09:42/31 08:48-09:10/22
/41 09:51-10:40/49
08 47-09:41/54

17:
08:18

0f
17:08
252

3805

| Februar

274

15:55-16: 35/41 09:51-10:40/49
41/

16:10-16: 41/31 09:58-10: 34/36
09:26-09:29/3 08:33-09:16/43

08:14- 08 22

/8
-17:4 01/47 08:25-09:18/53
-08:23,

-09:17/74
16:26-17: 04/38
07:54-09:15/81
-17:04/38
-09:14/82
-17:04/37
-09:13/83
16 27-17:02/35
7:47-09:11/84
-17:02/35
07:46-09:09/83

<)

3393

16:28-17:01/33
07:45-09:07/82
16:29-17:00/31
07:44-09:03/79
16:30-16:59/29
07:44-08:48/64
16:31-16:56/25 07:43-08:35/52
08:37-08:42/5

16:33-16:55/22
07:42-08:33/51
16:36-16:52/16
07:42-08:33/51

17:23-17:31/8 07:41-08:31/50
16:40-16:47/7

17:18-17:37/19
07:41-08:30/49
17:14-17:39/25
07:41-08:29/48
17:12-17:41/29 07:21-07:35/14
07:41-08:26/45
17:10-17:43/33 07:19-07:39/20
07:42-08:23/41
17:08-17:44/36 07:16-08:10/54
08:12-08:17/5

17:07-17:45/38
07:14-08:09/55
17:05-17:45/40
07:12-08:07/55
17:04-17:47/43
07:09-08:05/56
17:04-17:47/43 07:07-07:46/39
07:47-08:03/16
17:02-17:47/45 07:05-07:46/41
07:49-07:59/10
17:02-17:48/46
07:05-07:46/41
17:01-17:47/46
07:04-07:46/42
17:01-17:48/47
07:05-07:46/41
17:00-17:47/47
07:05-07:45/40
17:00-17:47/47
07:07-07:45/38
16:59-17:46/47
07:09-07:45/36
17:00-17:46/46
07:04-07:43/39
17:00-17:46/46
07:00-07:43/43
17:00-17:45/45 06:44-06:52/8
06:56-07:41/45
17:00-17:44/44
06:41-07:40/59
17:00-17:43/43
06:38-07:38/60
18:01-18:42/41
07:36-08:36/60
18:01-18:40/39
07:35-08:34/59
18:03-18:39/36
07:31-08:30/59

2794

Lizenzierter Anwender:
Ingenieurbiiro PLANkon
Blumenstrasse 26
DE-26121 Oldenburg
044139034-0

Roman Wagner vom Berg / mail@plankon.de

Berechnet:

04.06.2024 16:38/3.6.377

| April | Mai
07:04 18:04-18:38/34 05:56
20:02 07:29-08:29/60 20:56
07:02 18:05-18:36/31 05:54
20:04 07:26-08:29/63 20:58
07:00 18:07-18:34/27 05:52
20:06 07:25-08:30/65 21:00
06:57 18:10-18:31/21 05:50
20:08 07:24-08:30/66 21:02
06:55 18:13-18:27/14 05:48
20:09 07:23-08:29/66 21:04
06:52 07:16-08:30/74 05:46
20:11 21:05
06:50 07:14-08:30/76 05:45
20:13 21:07
06:48 07:11-08:29/78 05:43
20:15 21:09
06:45 07:09-08:29/80 05:41
20:1 21:10
06:43 07:08-08:28/80 05:39 06:06-06:08/2
20:1! 21:12
06:41 07:06-08:27/81 05:37 06:04-06:10/6
20:20 21:14
06:38 07:06-08:27/81 05:35 06:02-06:11/9
20:22 21:16
06:36 07:05-08:26/81 05:34 06:01-06:13/12
20:24 21:17
06:34 07:04-08:24/80 05:32 05:59-06:13/14
20:26 21:19
06:31 07:04-08:24/80 05:30 05:58-06:14/16
20:28 21:21
06:29 07:04-08:23/79 05:29 05:56-06:14/18
20:29 21:22
06:27 07:04-07:40/36 05:27 05:55-06:15/20
20:31 07:44-08:22/38 21:24
06:24 07:05-07:30/25 07:45-08:20/35 | 05:26 05:53-06:15/22
20:33 07:31-07:36/5 1:25
06:22 07:04-07:28/24 05:24 05:53-06:15/22
20:35 07:45-08:18/33 21:27
06:20 07:05-07:27/22 05:23 05:53-06:16/23
20:37 07:46-08:16/30 21:29
06:18 07:06-07:26/20 05:21 05:53-06:15/22
20:38 07:48-08:14/26 21:30
06:16 07:07-07:25/18 05:20 05:53-06:15/22
20:40 07:50-08:12/22 21:32
06:13 07:09-07:23/14 05:18 05:53-06:15/22
20:42 07:53-08:08/15 21:3.
06:11 07:12-07:19/7 05:17 05:54-06:15/21
20:44 21:3
06:09 05:16 05:54-06:15/21
20:46 21:3
06:07 05:14 05:55-06:15/20
20:47 21:3
06:05 05:13 05:55-06:15/20
20:49 21:3
06:03 05:12 05:56-06:15/19
20:51 21:4
06:00 05:11 05:56-06:14/18
20:53 21:4
05:58 05:10 05:57-06:14/17
20:55 21:4
05:09 05:57-06:13/16
21:44
492

1687 382

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

Tag im Monat

Sonnenaufgang  (SS:MM)
Sonnenuntergang (SS:MM)

windPRO 3.6.377 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk

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

04.06.2024 16:46 / 63

[ Juni

05:08 05:58-06:13/15
05:07 05:59-06:12/13
05:06 06:00-06:12/12
05:05 06:01-06:11/10
05:05 06:02-06:09/7

05:04 06:05-06:08/3
2
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Projekt:

Grabstederfeld

Lizenzierter Anwender:

Ingenieurbiiro PLANkon

Blumenstrasse 26

DE-26121 Oldenburg

044139034 -0

Roman Wagner vom Berg / mail@plankon.de

SHADOW - Kalender pro WEA

Berechnung: Zusatzbelastung WEA: 1 - gepl. WEA 1

Annahmen fiir Schattenwurfberechnung

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

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

Berechnet:

04.06.2024 16:38/3.6.377

| Juli | August | September | Oktober | November | Dezember

1 05:43 06:13-06:21/8 06:36 07:05-08:26/81 07:28 17:46-18:23/37 07:26 16:14-16:17/3 09:29-10: 03/34 08:19 14:05-14:40/35 09:21-10:15/54

21 20:2 19:08 07:55-08:49/54 16:58 15:40-16: 11/31 08:01- 16:15 12:27-12:46/19 08:56-09:10/14

2 05:45 06:15-06:20/5 06:38 07:06-08:26/80 07:30 17:48-18:22/34 07:56-08:19/23 | 07:27 15: 08:21 14:04-14:40/36 09:21-10:14/53

21:24 20:11 19:05 08:20-09:00/40 16:56 16:14 12:26-12:47/21 08:57-09:08/11

3 05:46 06:40 07:07-08:27/80 07:32 17:49-18:20/31 07:58-08:15/17 | 07:29 08:22 14:05-14:41/36 09:22-10:15/53

21:22 20:1! 19:03 08:19-09:03/44 16:54 16:13 12:25-12:49/24 09:00-09:06/6

4 05:48 06:41 07:08-08:26/78 07:34 17:51-18:18/27 08:01-08:07/6 07:31 08:24 14:04-14:41/37 09:22-10:14/52
21:20 20:1. 19:00 08:18-09:05/47 16:52 08: H 16:13 12:24-12:50/26

5 05:50 06:43 07:10-08:26/76 07:36 17:53-18:15/22 07:33 15:33-16:10/37 0 08:25 14:05-14:42/37 09:23-10:15/52
21:18 20:1. 18:58 08:18-09:06/48 16:50 08:46-09:08/22 08:14-08:45/31 16:12 12:24-12:52/28

6 05:51 06:45 07:12-08:26/74 07:37 17:57-18:11/14 07:35 15:30-16:10/40 09:24- 10 08/44 08:27 14:05-14:42/37 09:23-10:14/51
21:16 20:08 18:56 08:18-09:07/49 16:49 08:15-09:09/54 16:12 12:23-12:52/29

7 06:10-06:16/6 05:53 06:47 18:08-18:. 22/14 07:39 17:13-17:25/12 07:37 15:28-16:09/41 09:23-10:09/46 08:28 14:05-14:43/38 09:24-10:15/51
21:15 H 18:53 08:17-09:07/50 16:47 08:15-09:10/55 16:11 12:24-12:54/30

8 06:09-06:17/8 05:55 : 07:41 17:09-17:29/20 07:39 15:27-16:09/42 09:23-10:10/47 08:29 14:05-14:43/38 09:25-10:14/49
6 21:13 H 18:51 08:17-09:08/51 16:45 08:16-09:11/55 16:11 12:23-12:55/32

9 06:08-06:19/11 | 05:57 06:50 18 01- 18 28/27 07:43 17:07-17:31/24 07:41 15:26-16:08/42 09:22-10:10/48 08:30 14:05-14:44/39 09:25-10:14/49
5 21:11 :01 07:19-08:24/65 18:48 08:17-09:08/51 16:43 08:16-09:11/55 16:11 12:23-12:55/32

10 06:07-06:20/13 | 05:58 :! 07:45 17:05-17:32/27 07:43 15:26-16:07/41 09:22-10:11/49 08:32 14:06-14:45/39 09:26-10:15/49
21:09 : 18:46 08:18-09:20/62 16:42 08:17-09:12/55 16:10 12:23-12:57/34

11 06:07-06:21/14 | 06:00 :! 07:46 17:03-17:33/30 09:25-09:35/10 | 07:45 15:25-16:06/41 09:22-10:11/49 08:33 14:07-14:45/38 09:27-10:15/48
21:07 : 18:44 08:18-09:23/65 16:40 08:18-09:12/54 16:10 12:23-12:58/35

12 06:06-06:21/15 | 06:02 06:55 17 55- 18 31/36 07:48 17:02-17:34/32 07:46 15:25-16:05/40 09:21-10:11/50 08:34 14:07-14:46/39 09:27-10:15/48
21:05 19:54 07:23-08:21/58 18:41 08:18-09:39/81 16:38 08 19-09: 13/54 16:10 12:23-12:58/35

13 06:06-06:22/16 | 06:03 06:57 3-18:31/38 07:50 17:01-17:35/34 B :35 14:07-14:46/39 09:28-10:15/47
21:03 19:51 5-08:24/59 18:39 08:19-09:41/82 : 16:10 12:23-12:59/36

14 06:05-06:23/18 | 06:05 06:59 2-18:32/40 07:52 17:00-17:35/35 . :36 14:08-14:46/38 09:28-10:15/47
1 21:00 19:49 07:26-08:26/60 18:37 08:19-09:43/84 16:35 15: 24 15 50/26 09 21-10:13/52 16:10 12:23-13:00/37

15 06:05-06:23/18 | 06:07 07:01 17:51-18:33/42 07:54 16:59-17:35/36 07:52 15:24-15:50/26 09:20-10:13/53 08:37 14:08-14:47/39 09:29-10:15/46
0 20:58 19:47 07:28-08:28/60 18:35 08:21-09:45/84 16:34 08 43-09:14/31 08:26-08:37/11 16:10 12:24-13:00/36

16 06:04-06:23/19 | 06:09 07:02 -18:33/44 07:55 16:58-17:35/37 07:54 -15:51/25 09:20-10:14/54 08:38 14:09-14:48/39 09:30-10:16/46
20:56 19:44 -08:28/59 18:32 08:23-09:45/82 16:32 08 43-09:14/31 16:10 12:24-13:01/37

17 06:04-06:24/20 | 06:10 07:04 8-18:33/45 07:32-07:42/10 | 07:57 16:58-17:35/37 07:56 15:26-15:52/26 09:19-10:14/55 08:39 14:09-14:48/39 09:30-10:16/46
20:54 19:42 -08:29/45 18:30 08:24-09:46/82 16:31 08:43-09:15/32 16:10 12:25-13:02/37

18 06:04-06:25/21 | 06:12 07:06 17 48-18:33/45 07:59 16:57-17:35/38 07:58 15:26-15:52/26 09:19-10:14/55 08:39 14:09-14:48/39 09:30-10:16/46
7 20:52 19:39 07:46-08:30/44 18:28 08:26-09:46/80 16:29 08 43-09: 15/32 16:10 12:24-13:02/38

19 06:04-06:25/21 | 06:14 07:17-07:26/9 g 6-18:33/47 08:01 16:57-17:35/38 . 08:40 14:10-14:49/39 09:31-10:16/45
20:50 08:04-08:09/5 0-08:31/41 18:26 08:34-09:47/73 H 16:11 12:25-13:03/38

20 06:03-06:25/22 | 06:15 07:14-07:29/15 6-18:33/47 08:03 16:57-17:35/38 H 08:41 14:11-14:50/39 09:32-10:17/45
20:48 07:58-08:15/17 :55-08:30/35 18:23 08:34-09:48/74 . 16:11 12:26-13:03/37

21 06:04-06:26/22 | 06:17 07:12-07:30/18 07 11 17 45-18:33/48 08:05 16:57-17:34/37 H 08:41 14:10-14:49/39 09:32-10:17/45
3 20:45 07:55-08:17/22 :32 07:53-08:30/37 18:21 08:34-09:48/74 : 16:11 12:26-13:03/37

22 06:03-06:26/23 | 06:19 07:11-07:31/20 5-18:33/48 08:07 16:52-17:34/42 H 08:42 14:11-14:50/39 09:33-10:18/45
20:43 07:52-08:19/27 1-08:31/40 18:19 08:34-09:48/74 H 16:12 12:27-13:04/37

23 06:03-06:25/22 | 06:21 07:10-07:32/22 -18:31/47 08:09 16:48-17:33/45 H 08:42 14:12-14:51/39 09:33-10:18/45
0 20:41 07:51-08:21/30 | 19:27 07:50-08:30/40 18:17 08:36-09:48/72 : 16:12 12:27-13:04/37

24 06:04-06:26/22 | 06:22 07:08-07:32/24 | 07:16 17:44-18:31/47 08:10 16:46-17:32/46 H 08:43 14:12-14:51/39 09:33-10:18/45
8 20:39 07:49-08:22/33 | 19:25 07:48-08:29/41 18:15 08:38-09:48/70 : 16:13 12:27-13:04/37

25 06:04-06:26/22 | 06:24 07:07-07:40/33 | O 5-18:31/46 07:12 15:44-16:32/48 H 08:43 14:13-14:52/39 09:34-10:20/46
20:36 07:47-08:23/36 | 1 8-08:29/41 17:12 07:40-08:48/68 . 16:13 12:28-13:06/38

26 06:05-06:26/21 | 06:26 07:07-07:43/36 | O 07:14 15:43-16:31/48 07:54-08:48/54 H 08:43 14:13-14:52/39 09:34-10:20/46
5 20:34 07:45-08:24/39 :; 17:10 07:42-07:52/10 H 16:14 12:28-13:06/38

27 06:06-06:25/19 | 06:28 07:06-08:25/79 07:16 15:42-16:29/47 07:55-08:48/53 H 08:44 14:13-14:52/39 09:35-10:21/46
4 20:32 17:08 07:44-07:51/7 : 16:15 12:29-13:06/37

28 06:07-06:24/17 | 06:29 07:06-08:26/80 07:18 15:41-16:28/47 07:46-07:48/2 H 08:44 14:14-14:53/39 09:35-10:21/46
20:3( 17:06 09:39-09:51/12 07:55-08:47/52 H ! 16:16 12:29-13:06/37

29 06:09-06:24/15 | 06:31 07:05-08:25/80 07:20 15:40-16:26/46 07:56-08:47/51 | 08:16 15:38-15:41/3 12: 31 12 39/8 08 52-09:11/19 08:44 14:14-14:53/39 09:35-10:22/47
1 20:2: : 17:04 09:35-09:55/20 16:17 14:04-14:38/34 09:20-10:14/54 16:17 12:30-13:06/36

30 06:10-06:23/13 | 06:33 07:05-08:26/81 | 07:27 17 46- 18 26/40 07:22 15:40-16:24/44 07:58-08:47/49 | 08:18 14:04-14:39/35 09:21-10:14/53 08:44 14:15-14:54/39 09:36-10:23/47
9 20:2! 19:10 07:53-08:48/55 17:02 09:32-09:58/26 16:16 12:29-12:43/14 08:54-09:10/16 16:18 12:31-13:07/36

31 06:12-06:23/11 | 06:35 07:05-08:27/82 07:24 15:39-16:22/43 07:59-08:46/47 08:44 14:16-14:54/38 09:36-10:24/48
20:23 17:00 09:31-10:01/30 16:19 12:32-13:07/35

Sonnenscheinstunden 458 382 329 261 236
Anzahl Minuten mit Schatten 429 801 2689 3206 3811 3748

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

Tag im Monat Sonnenaufgang  (SS:MM)

Sonnenuntergang (SS:MM)

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

04.06.2024 16:46 / 64
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Projekt:

Grabstederfeld

SHADOW - Kalender pro WEA

Berechnung: Zusatzbelastung WEA: 2 - gepl. WEA 2
Annahmen fiir Schattenwurfberechnung
Die dargestellten Zeiten sind die astronomisch maximal mdgliche Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint taglich von Sonnenauf- bis -untergang
Die Rotorfldche steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb

Sonnenscheinstunden
Anzahl Minuten mit Schatten

14:47-15:38/51
08:42-09:28/46
14:48-15:38/50
08:40-09:28/48
14:48-15:37/49
08:39-09:28/49
14:49-15:38/49
08:37-09:27/50
14:50-15:38/48
08:35-09:27/52
14:51-15:37/46
08:33-09:26/53
14:51-15:37/46
08:31-09:24/53
14:52-15:36/44
08:29-09:22/53
14:53-15:35/42
08:27-09:19/52
14:55-15:34/39
08:25-09:11/46
14:56-15:33/37
08:23-09:09/46
14:58-15:32/34
08:21-08:59/38
14:58-15:30/32
08:19-08:58/39
15:01-15:28/27
08:16-08:57/41
15:04-15:25/21
08:14-08:56/42
15:08-15:21/13
08:12-08:55/43
08:10-08:53/43

08:43-08:50/7

08:08-08:42/34
08:06-08:41/35
08:03-08:40/37
08:01-08:39/38
07:59-08:38/39
07:57-08:35/38
07:54-08:26/32
07:53-08:26/33
07:53-08:27/34
07:52-08:27/35

07:53-08:27/34

|Januar | Februar
1| 08:44 14:30-15:17/47 09:18-09:33/15 | 08:15
| 16:20 09:37-10:12/35 | 17:10
2| 08:44 14:31-15:18/47 09:17-09:33/16 | 08:13
| 16:21 09:37-10:12/35 | 17:12
3] 08:44 14:32-15:20/48 09:17-09:34/17 | 08:11
| 16:22 09:38-10:13/35 | 17:14
4 08:43 14:32-15:20/48 09:16-09:34/18 | 08:10
| 16:23 09:38-10:13/35 | 17:16
5] 08:43 14:33-15:21/48 09:16-09:35/19 | 08:08
| 16:25 09:39-10:14/35 | 17:18
6 | 08:43 14:33-15:22/49 09:15-09:35/20 | 08:06
| 16:26 09:39-10:14/35 | 17:20
7| 08:42 14:34-15:24/50 09:15-09:37/22 | 08:04
| 16:27 09:40-10:15/35 | 17:22
8] 08:42 14:34-15:24/50 09:15-09:37/22 | 08:02
| 16:29 09:41-10:15/34 | 17:24
9| 08:41 14:34-15:25/51 09:41-10:15/34 | 08:01
| 16:30 09:15-09:37/22 | 17:26
10 | 08:41 14:35-15:26/51 09:42-10:15/33 | 07:59
| 16:31 09:15-09:38/23 | 17:28
11| 08:40 14:36-15:27/51 09:43-10:16/33 | 07:57
| 16:33 09:16-09:39/23 | 17:30
12 | 08:39 14:36-15:28/52 09:44-10:16/32 | 07:55
| 16:34 09:16-09:39/23 | 17:32
131 08:39 14:37-15:29/52 09:45-10:16/31 | 07:53
| 16:36 09:17-09:40/23 09:10-09:13/3 | 17:34
14| 08:38 14:38-15:30/52 09:46-10:16/30 | 07:51
| 16:38 09:17-09:40/23 09:09-09:15/6 | 17:36
15 | 08:37 14:38-15:30/52 09:48-10:16/28 | 07:49
| 16:39 09:18-09:40/22 09:08-09:16/8 | 17:38
16 | 08:36 14:38-15:31/53 09:48-10:15/27 | 07:47
| 16:41 09:06-09:40/34 | 17:40
17 | 08:35 14:39-15:32/53 09:49-10:15/26 | 07:45
| 16:43 09:05-09:40/35 | 17:42
18| 08:34 14:41-15:33/52 09:50-10:15/25 | 07:42
| 16:44 09:04-09:41/37 | 17:44
19| 08:33 14:42-15:34/52 09:52-10:15/23 | 07:40
| 16:46 09:03-09:41/38 | 17:46
20 | 08:32 14:42-15:34/52 09:52-10:14/22 | 07:38
| 16:48 09:01-09:40/39 | 17:48
21| 08:30 14:44-15:35/51 09:54-10:13/19 | 07:36
| 16:50 09:00-09:40/40 | 17:49
22| 08:29 14:45-15:35/50 09:56-10:13/17 | 07:34
| 16:51 08:59-09:40/41 | 17:51
23] 08:28 14:45-15:36/51 09:57-10:11/14 | 07:32
| 16:53 08:57-09:39/42 | 17:53
241 08:27 14:46-15:37/51 10:01-10:08/7 | 07:30
| 16:55 08:56-09:38/42 | 17:55
25| 08:25 14:46-15:37/51 08:54-09:26/32 | 07:27
| 16:57 09:27-09:36/9 | 17:57
26 | 08:24 14:45-15:37/52 | 07:25
| 16:59 08:52-09:27/35 | 17:59
27 | 08:22 14:46-15:38/52 | 07:23
| 17:01 08:51-09:28/37 | 18:01
28] 08:21 14:46-15:37/51 | 07:21
| 17:03 08:50-09:28/38 | 18:03
29| 08:19 14:46-15:37/51 |
| 17:04 08:50-09:29/39 |
30 | 08:18 14:47-15:38/51 |
| 17:06 08:50-09:28/38 |
31| 08:16 14:47-15:38/51 |
| 17:08 08:44-09:28/44 |
| 252 | 274
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1818

8:05

8:09
7:11

7:07
8:14

8:18
7:00

6:55
8:24

8:27
6:48
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6:36

6:31
8:42

8:46

6:19
8:51

8:55
7:12

7:07
0:00

)]
N

07:54-08:28/34
07:54-08:27/33

07:55-08:27/32
07:38-07:43/5

07:56-08:27/31
07:36-07:46/10
07:33-07:47/14
07:55-08:26/31
07:31-07:48/17
07:56-08:25/29
07:28-07:48/20
07:56-08:24/28
07:26-07:49/23
07:57-08:23/26
07:24-07:49/25
07:58-08:22/24
07:21-07:49/28
07:59-08:19/20
07:20-07:49/29
08:01-08:17/16
07:19-07:47/28
08:05-08:12/7

07:14-07:47/33

07:11-07:45/34
07:09-07:44/35
07:07-07:42/35
07:04-07:38/34
07:03-07:37/34
07:02-07:35/33
07:02-07:24/22
07:25-07:31/6

07:01-07:23/22
07:02-07:22/20
07:03-07:21/18
07:03-07:19/16
07:05-07:18/13

07:07-07:14/7

872

| April

| 07:04
| 20:02
| 07:02
| 20:04
| 07:00
| 20:06

6:55
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Lizenzierter Anwender:

Ingenieurbiiro PLANkon

Blumenstrasse 26
DE-26121 Oldenburg
044139034 -0
Roman Wagner vom Berg / mail@plankon.de

Berechnet:

04.06.2024 16:38/3.6.377

07:00-07:05/5

06:57-07:06/9

06:55-07:07/12
06:53-07:08/15
06:51-07:08/17
06:49-07:08/19
06:47-07:07/20
06:48-07:07/19
06:48-07:06/18
06:48-07:06/18
06:49-07:05/16
06:50-07:03/13

06:52-07:01/9

190

06:04-06:07/3

06:02-06:09/7

06:01-06:10/9

05:59-06:10/11
05:58-06:12/14
05:56-06:12/16
05:55-06:12/17
05:53-06:12/19
05:52-06:12/20
05:52-06:13/21
05:52-06:12/20
05:52-06:12/20
05:53-06:12/19
05:53-06:12/19
05:54-06:12/18
05:54-06:12/18
05:55-06:12/17

05:55-06:11/16
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05:56-06:11/15
05:57-06:10/13

5:09
1:44

05:57-06:09/12

ANONONONONONONONONONONONONONONONONONONONONONONONONONONONONONONO

©
N

324

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

Tag im Monat

Sonnenaufgang  (SS:MM)
Sonnenuntergang (SS:MM)

Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (SS:MM) Schattenende/Minuten mit Schatten
Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (SS:MM) Schattenende/Minuten mit Schatten
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5:08 05:58-06:08/10
05:59-06:07/8

06:02-06:06/4
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Projekt:

Grabstederfeld

SHADOW - Kalender pro WEA

Berechnung: Zusatzbelastung WEA: 2 - gepl. WEA 2

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

Die Windenergieanlage/n ist/sind immer in Betrieb

13uli
1] 05:04
| 22:00
2| 05:05
| 22:00
3] 05:06
| 21:59
4| 05:07
| 21:59
5| 05:07
| 21:58
6 | 05:08
| 21:58
71 05:09
| 21:57
8| 05:10
| 21:56
9| 05:11
| 21:55

10 | 05:12 06:09-06:15/6
| 21:55

11 | 05:13 06:07-06:16/9
| 21:54

12 | 05:15 06:06-06:17/11
| 21:53

13 | 05:16 06:06-06:18/12
| 21:52

14 | 05:17 06:05-06:19/14
| 21:51

15 | 05:18 06:04-06:20/16
| 21:50

16 | 05:19 06:04-06:20/16
| 21:49

17 | 05:21 06:03-06:20/17
| 21:48

18 | 05:22 06:03-06:22/19
| 21:46

19 | 05:23 06:03-06:22/19
| 21:45

20 | 05:25 06:02-06:22/20
| 21:44

21| 05:26 06:03-06:23/20
| 21:43

22 | 05:28 06:02-06:23/21
| 21:41

23] 05:29 06:02-06:23/21
| 21:40

24 ] 05:31 06:03-06:23/20
| 21:38

25| 05:32 06:03-06:23/20
| 21:37

26 | 05:34 06:05-06:23/18
| 21:35

27 | 05:35 06:06-06:23/17
| 21:34

28 | 05:37 06:07-06:22/15
| 21:32

29 | 05:38 06:09-06:22/13
| 21:31

30 | 05:40 06:10-06:21/11
| 21:29

31| 05:42 06:12-06:20/8
21:27

Sonnenscheinstunden | 510
Anzahl Minuten mit Schatten 343

G
b

| August
143 06:13-06:18/5
26

06:15-06:17/2
4

2 06:58-07:07/9

06:56-07:09/13
06:55-07:11/16
06:53-07:11/18
06:53-07:11/18
06:52-07:12/20
06:51-07:11/20
06:52-07:11/19
06:54-07:11/17
06:55-07:09/14

06:57-07:09/12

06:58-07:07/9
7

07:00-07:05/5

197

| September

| 06:36

20:20
| 06:38
| 20:18
| 06:40
| 20:15
| 06:41
| 20:13
| 06:43
| 20:11
| 06:45
| 20:08
| 06:47
| 20:06
| 06:48
| 20:03
| 06:50
| 20:01
| 06:52
19:59
6:54
9:56
6:55
9:54
6:57
9:51
6:59
9:49
7:01
9:47

07:56-08:01/5

07:53-08:05/12
07:51-08:07/16
07:48-08:07/19
07:47-08:07/20
07:47-08:08/21
07:45-08:07/22
07:45-08:17/32
07:45-08:19/34
07:46-08:21/35
07:47-08:22/35
07:49-08:24/35
07:51-08:26/35

07:53-08:26/33

354

| Oktober

| 07:28
| 19:08
| 07:30
| 19:05
| 07:32
| 19:03
| 07:34
| 19:00
| 07:36
| 18:58
| 07:37
| 18:56
| 07:39
| 18:53
| 07:41
| 18:51
| 07:43
| 18:48
| 07:45
| 18:46
| 07:46
| 18:44
| 07:48
| 18:41
| 07:50
| 18:39
| 07:52
| 18:37
| 07:54
| 18:35
| 07:55

18:32
| 07:57
| 18:30
| 07:59
| 18:28
| 08:01
| 18:26
| 08:03
| 18:23
| 08:05
| 18:21
| 08:07
| 18:19
| 08:08
| 18:17
| 08:10
18:15
7:12
7:12
7:14
7:10
7:16
7:08
7:18
| 17:06
| 07:20
| 17:04
| 07:22
| 17:02
| 07:24
| 17:00
| 329

oRrORORO

07:58-08:27/29

07:57-08:26/29
08:41-08:53/12
07:58-08:26/28
08:38-08:56/18
08:00-08:26/26
08:36-08:58/22
08:02-08:26/24
08:34-08:59/25
08:04-08:25/21
08:33-09:00/27
08:05-08:24/19
08:31-09:00/29
08:07-08:22/15
08:30-09:01/31
08:30-09:01/31
08:09-08:21/12
08:29-09:01/32
08:11-08:19/8

08:29-09:01/32

08:27-09:01/34
08:26-09:01/35
08:26-09:00/34
08:25-09:00/35
08:25-08:58/33
08:24-08:57/33
08:59-09:03/4
08:26-08:57/31
08:28-09:07/39
08:30-09:08/38
08:32-09:10/38
08:34-09:10/36
08:36-09:11/35
08:38-09:21/43
07:40-08:23/43
14:36-14:52/16
07:44-08:25/41
14:32-14:55/23
07:44-08:26/42
14:30-14:58/28
07:46-08:27/41
14:28-14:59/31
07:48-08:27/39
14:26-15:01/35 07:51-08:28/37
08:31-08:35/4
14:24-15:02/38
07:53-08:39/46

1402

Lizenzierter Anwender:

Ingenieurbiiro PLANkon

Blumenstrasse 26

DE-26121 Oldenburg

044139034-0

Roman Wagner vom Berg / mail@plankon.de

Berechnet:

04.06.2024 16:38/3.6.377

| November

14:24-15:04/40
07:55-08:41/46
14:23-15:05/42
07:57-08:49/52
14:22-15:06/44
07:59-08:52/53

14:21-15:06/45

08:01-08:54/53

14:20-15:07/47
08:03-08:55/52
14:20-15:07/47
08:05-08:57/52
14:19-15:08/49
08:07-08:57/50
14:19-15:08/49
08:09-08:58/49
14:18-15:08/50
08:11-08:58/47

14:18-15:09/51
08:13-08:59/46

14:18-15:09/51
08:15-08:59/44

14:18-15:09/51
08:20-08:59/39

14:18-15:09/51
08:21-08:59/38

14:18-15:09/51
08:23-09:01/38

14:18-15:09/51
08:24-09:01/37
14:18-15:10/52 08:26-09:00/34
09:05-09:06/1

14:20-15:11/51 08:28-09:00/32
09:01-09:10/9

14:20-15:11/51 09:35-09:42/7
08:30-09:12/42

14:19-15:10/51 09:32-09:46/14
08:32-09:14/42

14:19-15:10/51 09:31-09:48/17
08:34-09:15/41

14:19-15:10/51 09:29-09:48/19
08:36-09:16/40
14:18-15:10/52 09:28-09:50/22
08:37-09:16/39
14:18-15:10/52 09:28-09:51/23
08:39-09:17/38
14:18-15:10/52 09:27-09:52/25
08:41-09:18/37
14:18-15:10/52 09:27-09:53/26
08:43-09:18/35

14:18-15:10/52 09:27-09:54/27
08:45-09:19/34
14:18-15:10/52 09:27-09:55/28
08:57-09:20/23 08:47-08:55/8
14:17-15:09/52 09:26-09:55/29
08:57-09:20/23 08:49-08:55/6
14:17-15:09/52 09:25-09:56/31
08:57-09:20/23 08:50-08:53/3
14:18-15:09/51 09:25-09:57/32
08:57-09:20/23

3022

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

Tag im Monat Sonnenaufgang

(SS:MM)
Sonnenuntergang (SS:MM)
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| Dezember

8:19
6:15
8:21
6:14
8:22
6:13
8:24
6:13
8:25
6:12
8:27
6:12
8:28
6:11
8:29
6:11
8:30
6:11
8:32
6:10
8:33
6:10
8:34
6:10
8:35
6:10
8:36
6:10
8:37
6:10
8:38
6:10
8:39
6:10
8:39
6:10
8:40
6:11
8:41
6:11
8:41
6:11
8:42
6:12
8:42
6:12
8:43
6:13
8:43
6:13
8:43
6:14
8:44
6:15
8:44
6:16
8:44
6:17
8:44
6:18
8:44
619

N5 S5 R5 858585858585 858585858585 858585858585 85858585 8585858585858

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

14:17-15:09/52 09:26-09:58/32
08:58-09:21/23

14:18-15:09/51 09:25-09:58/33
08:58-09:21/23

14:18-15:09/51 09:25-09:59/34
08:59-09:21/22

14:18-15:08/50 08:59-09:21/22
09:25-09:59/34

14:19-15:09/50 09:00-09:22/22
09:25-10:00/35

14:19-15:08/49 09:01-09:21/20
09:25-10:00/35

14:20-15:09/49 09:03-09:22/19
09:26-10:01/35

14:20-15:08/48 09:04-09:22/18
09:26-10:01/35

14:20-15:08/48 09:05-09:22/17
09:26-10:01/35

14:20-15:07/47 09:07-09:23/16
09:27-10:02/35

14:21-15:08/47 09:08-09:23/15
09:27-10:03/36

14:22-15:08/46 09:09-09:23/14
09:27-10:03/36

14:22-15:08/46 09:10-09:23/13
09:28-10:03/35

14:22-15:08/46 09:11-09:23/12
09:28-10:04/36

14:23-15:08/45 09:12-09:23/11
09:29-10:04/35

14:24-15:08/44 09:13-09:24/11
09:29-10:05/36

14:23-15:08/45 09:14-09:24/10
09:30-10:05/35

14:24-15:08/44 09:14-09:24/10
09:29-10:05/36

14:25-15:09/44 09:15-09:24/9
09:30-10:06/36

14:26-15:09/43 09:16-09:25/9
09:31-10:06/35

14:26-15:09/43 09:16-09:25/9
09:31-10:06/35

14:27-15:10/43 09:17-09:26/9
09:32-10:07/35

14:27-15:10/43 09:17-09:26/9
09:32-10:07/35

14:27-15:10/43 09:17-09:26/9
09:32-10:08/36

14:28-15:12/44 09:18-09:28/10
09:33-10:09/36

14:28-15:12/44 09:18-09:28/10
09:34-10:09/35

14:28-15:13/45 09:18-09:29/11
09:34-10:09/35

14:29-15:14/45 09:18-09:29/11
09:34-10:10/36

14:29-15:15/46 09:18-09:30/12
09:35-10:10/35

14:30-15:16/46 09:18-09:31/13
09:35-10:11/36

14:30-15:17/47 09:18-09:31/13
09:36-10:12/36

2955

windPRO U



Projekt:

Grabstederfeld

SHADOW - Kalender pro WEA

Berechnung: Zusatzbelastung WEA: 3 - gepl. WEA 3

Annahmen fiir Schattenwurfberechnung

Lizenzierter Anwender:

Ingenieurbiiro PLANkon

Blumenstrasse 26
DE-26121 Oldenburg
044139034 -0
Roman Wagner vom Berg / mail@plankon.de

Berechnet:

04.06.2024 16:38/3.6.377

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

Die Windenergieanlage/n ist/sind immer in Betrieb

|Januar

108:44
| 16:20
2| 08:44
| 16:21

3 08:44
| 16:22

4 08:43
| 16:23
5] 08:43
| 16:25

6 08:43
| 16:26
7] 08:42
| 16:27
8| 08:42
| 16:29

9 08:41
| 16:30
10 | 08:41
| 16:31
11| 08:40
| 16:33
12| 08:39
| 16:35
13| 08:39
| 16:36
14| 08:38
| 16:38
15 | 08:37
| 16:39
16 | 08:36
| 16:41
17| 08:35
| 16:43
18 | 08:34
| 16:44
19| 08:33
| 16:46
20 | 08:32
| 16:48
21 08:31
| 16:50
22| 08:29
| 16:51
23| 08:28
| 16:53
24| 08:27
| 16:55
25 | 08:25
| 16:57
26 | 08:24
| 16:59
27| 08:23
| 17:01
28 | 08:21
| 17:03
29 | 08:20
| 17:04
30 | 08:18
| 17:06
31 08:16
| 17:08

Sonnenscheinstunden | 252
Anzahl Minuten mit Schatten

15:30-15:42/12 10:34-11:11/37
09:25-10:28/63
15:30-15:44/14 10:34-11:11/37
09:25-10:27/62

15:31-15:46/15 10:35-11:12/37
09:25-10:28/63

15:30-15:46/16 10:35-11:11/36
09:25-10:27/62

15:31-15:48/17 10:37-11:12/35
09:26-10:28/62

15:31-15:49/18 10:37-11:11/34
09:26-10:28/62

15:32-15:51/19 10:38-11:12/34
09:27-10:28/61

15:32-15:52/20 09:17-09:25/8
09:27-10:28/61 10:39-11:12/33
15:32-15:53/21 10:39-11:11/32
09:15-10:28/73

15:32-15:53/21 10:40-11:11/31
09:14-10:28/74

15:56-15:58/2 09:14-10:03/49 10:42-11:12/30

15:33-15:55/22 10:04-10:28/24
15:34-15:59/25 10:04-10:28/24
09:14-10:01/47 10:43-11:11/28
15:34-16:01/27 10:06-10:28/22
09:13-09:57/44 10:44-11:11/27
15:34-16:03/29 10:07-10:27/20
09:13-09:57/44 10:46-11:10/24
15:34-16:04/30 10:08-10:27/19
09:11-09:57/46 10:47-11:09/22
15:35-16:06/31 10:09-10:25/16
09:09-09:57/48 10:48-11:07/19
15:36-16:08/32 10:11-10:23/12
09:08-09:57/49 10:51-11:06/15
15:37-16:10/33 10:15-10:21/6
09:08-09:57/49 10:54-11:03/9
15:38-16:12/34 09:07-09:57/50
09:03-09:05/2

15:38-16:13/35
09:01-09:56/55

15:39-16:14/35
09:00-09:56/56

15:41-16:14/33
08:59-09:56/57

15:43-16:15/32
08:57-09:54/57

15:51-16:16/25 08:56-09:54/58
15:46-15:50/4

15:50-16:15/25
08:54-09:51/57

15:50-16:15/25
08:53-09:43/50

15:51-16:16/25
08:52-09:44/52

15:51-16:16/25
08:51-09:43/52

15:52-16:15/23
08:52-09:44/52
08:50-09:44/54
15:53-16:16/23
08:47-09:43/56

15:54-16:15/21

3167

| Februar

8:15
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Y
15}

8:13
7:12

Ne®
[
g

8:10
7:20

8:01

7:34
7:51

7:38

0
1
0
1
0
1
0
1
0
1
0
1
0
1
0
17:24
0
1
0
1
0
1
0
1
0
1
0
1
0
1
07:47

08:45-09:43/58
15:54-16:14/20
08:43-09:42/59
15:55-16:13/18
08:43-09:42/59
15:57-16:12/15
08:42-09:42/60
16:00-16:11/11
08:41-09:40/59
08:41-09:39/58
08:40-09:37/57
08:40-09:35/55
08:40-09:34/54
08:39-09:12/33
09:13-09:32/19
08:39-09:12/33
09:15-09:30/15
08:40-09:12/32
09:18-09:27/9

08:40-09:12/32
08:39-09:11/32
08:40-09:10/30
08:40-09:10/30
08:41-09:09/28
08:42-09:09/27
08:44-09:08/24
08:44-09:05/21
08:46-09:03/17

08:50-09:00/10

975

| Mérz

7:18
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G

7:16
8:07
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-
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7:09
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8:51

8:53

8:55

HOHOELOH O OHROHOHOHOHOHOLORLROROHROHOHOHOHOHOHOROROHOHOHROEOROR OO

9:59

06:53-07:06/13
06:50-07:08/18
06:48-07:10/22
06:46-07:10/24
06:45-07:12/27
06:43-07:12/29
07:42-08:12/30
07:42-08:13/31

07:41-08:12/31

225

0:09

0:13

6:43

NOPAORONONONOAD RO
NWNWRNNNNDWNDNWN WS =
NOOIRJOODX-ABRBRAINDO = ©

0:35
6:20

eae
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® oo

6:16
0:40

0:46

07:41-08:12/31
07:40-08:11/31
07:40-08:11/31
07:40-08:11/31
07:40-08:09/29
07:41-08:09/28
07:42-08:08/26
07:42-08:06/24
07:43-08:04/21
07:45-08:02/17

07:47-07:58/11

06:38-06:49/11
06:36-06:51/15
06:34-06:52/18
06:32-06:54/22
06:30-06:54/24
06:28-06:55/27
06:26-06:55/29

06:24-06:55/31

457

0:58

1:00

1:.04

1:05

1:09

1:12

1:14

1:17

1:21
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2
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2
0!
2
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2
0!
2
0!
2
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2
0!
2
0!
2
0!
2
0!
2
0!
2
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2
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2
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Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergegeben (Sommerzeit wie Bezugsjahr):

Tag im Monat

Sonnenaufgang
Sonnenuntergang (SS:MM)

(SS:MM)

windPRO 3.6.377 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk

04.06.2024 16:46 / 67

06:22-06:55/33
06:21-06:55/34
06:20-06:55/35
06:19-06:55/36
06:19-06:54/35
06:19-06:55/36
06:16-06:54/38
06:14-06:53/39
06:12-06:52/40
06:11-06:52/41
06:10-06:50/40
06:09-06:49/40
06:08-06:48/40
06:07-06:45/38
06:07-06:42/35
06:06-06:40/34
06:07-06:41/34
06:06-06:40/34
06:06-06:41/35
06:06-06:42/36
06:05-06:41/36
06:06-06:41/35
06:06-06:42/36
06:06-06:42/36
06:06-06:42/36
06:07-06:42/35
06:07-06:42/35
06:07-06:42/35
06:07-06:42/35
06:07-06:42/35

06:08-06:42/34

1121

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

:08 06:08-06:41/33
:07 06:08-06:41/33
:06 06:09-06:42/33
:05 06:09-06:41/32
:05 06:09-06:41/32
:04 06:10-06:41/31
:03 06:10-06:41/31
:03 06:11-06:41/30
:02 06:11-06:40/29
54

:02 06:12-06:41/29
54

:01 06:12-06:41/29
:gl 06:13-06:41/28
:01 06:13-06:40/27
:00 06:13-06:41/28
:00 06:14-06:41/27
:00 06:14-06:41/27
06:14-06:41/27
:00 06:15-06:41/26
:00 06:15-06:41/26
:00 06:15-06:41/26
:00 06:15-06:41/26
:00 06:16-06:42/26
:00 06:16-06:42/26
:01 06:16-06:42/26
:01 06:17-06:43/26
:02 06:16-06:43/27
:02 06:16-06:43/27
:02 06:16-06:44/28
:03 06:17-06:44/27

:04 06:16-06:44/28

NONONONONONONONONONONONONONONONONONONONONONONONONONONONONONO

851

windPRO ‘



Projekt:

Grabstederfeld

SHADOW - Kalender pro WEA

Berechnung: Zusatzbelastung WEA: 3 - gepl. WEA 3
Annahmen fiir Schattenwurfberechnung
Die dargestellten Zeiten sind die astronomisch maximal mdgliche Beschattungsdauer, berechnet unter folgenden Annahmen:

Die Sonne scheint taglich von Sonnenauf- bis -untergang

Die Rotorfldche steht immer senkrecht zur Sonneneinfallsrichtung

Die Windenergieanlage/n ist/sind immer in Betrieb

|3uli

1]05:04 06:17-06:45/28
| 22:00

2| 05:05 06:17-06:46/29
| 22:00

3] 05:06 06:16-06:45/29
| 21:59

4] 05:07 06:16-06:46/30
| 21:59

5] 05:07 06:16-06:47/31
| 21:58

6| 05:08 06:16-06:47/31
| 21:58

71 05:09 06:16-06:48/32
| 21:57

8] 05:10 06:16-06:48/32
| 21:56

9| 05:11 06:16-06:49/33
| 21:55

10 | 05:12 06:16-06:49/33
| 21:55

11| 05:13 06:16-06:50/34
| 21:54

12 | 05:15 06:16-06:50/34
| 21:53

13| 05:16 06:16-06:50/34
| 21:52

14| 05:17 06:16-06:50/34
| 21:51

15 | 05:18 06:16-06:51/35
| 21:50

16 | 05:19 06:15-06:51/36
| 21:49

17 | 05:21 06:15-06:51/36
| 21:48

18 | 05:22 06:16-06:52/36
| 21:46

19| 05:24 06:16-06:51/35
| 21:45

20 | 05:25 06:15-06:51/36
| 21:44

21 05:26 06:16-06:52/36
| 21:43

22 05:28 06:16-06:52/36
| 21:41

23 05:29 06:16-06:51/35
| 21:40

24 05:31 06:17-06:52/35
| 21:38

25 05:32 06:16-06:51/35
| 21:37

26 | 05:34 06:17-06:52/35
| 21:35

27| 05:35 06:17-06:51/34
| 21:34

28| 05:37 06:17-06:51/34
| 21:32

29| 05:38 06:18-06:54/36
| 21:31

30 | 05:40 06:18-06:56/38
| 21:29

31]05:42 06:19-06:59/40
| 21:27

Sonnenscheinstunden | 510

Anzahl Minuten mit Schatten 1052

| August

05:43
21:26
05:45

06:19-07:00/41
06:21-07:01/40
06:21-07:01/40
06:23-07:03/40
06:25-07:04/39
06:26-07:03/37
06:29-07:04/35
06:28-07:04/36
06:29-07:04/35
06:28-07:04/36
06:29-07:04/35
06:31-07:04/33
06:32-07:03/31
06:34-07:03/29
06:36-07:02/26
06:37-07:01/24
06:39-07:00/21
06:40-06:58/18
06:42-06:56/14

06:44-06:54/10

620

| September

6:36

6:38
0:18
6:40

6:42
0:13

0:06
6:48

6:50
0:01

9:54
6:57

6:59
9:49

07:46-07:57/11
07:43-08:00/17
07:41-08:02/21
07:39-08:03/24
07:38-08:04/26
07:37-08:05/28
07:35-08:05/30
07:35-08:05/30
07:34-08:05/31
07:33-08:05/32
07:33-08:05/32
07:33-08:04/31
07:32-08:03/31
07:33-08:03/30
07:33-08:02/29
07:34-08:01/27
07:34-07:59/25
07:35-07:58/23
07:37-07:56/19
07:38-07:52/14

07:43-07:47/4

515

| Oktober

09:19-09:32/13
09:16-09:34/18
09:14-09:36/22
09:13-09:37/24
09:11-09:38/27
08:10-08:39/29
08:10-08:40/30
08:09-08:40/31
08:09-08:40/31
08:08-08:40/32
08:09-08:42/33
08:47-08:57/10
08:09-08:41/32
08:44-09:00/16

348

Lizenzierter Anwender:
Ingenieurbiiro PLANkon
Blumenstrasse 26
DE-26121 Oldenburg
044139034-0

Roman Wagner vom Berg / mail@plankon.de

Berechnet:

04.06.2024 16:38/3.6.377

| November

08:09-08:41/32
08:42-09:02/20
08:09-09:04/55

08:10-09:05/55
08:10-09:07/57
08:10-09:09/59

08:11-09:10/59

15:34-15:37/3

08:12-09:11/59

15:30-15:41/11

08:13-09:12/59

15:28-15:43/15

08:14-09:13/59

15:26-15:44/18
08:16-09:14/58

15:25-15:45/20

08:18-09:14/56

15:24-15:46/22

08:21-09:15/54

15:24-15:47/23

15:23-15:47/24
08:24-09:15/51

15:23-15:48/25

08:24-09:16/52

15:23-15:48/25

08:25-09:16/51

15:23-15:48/25

08:26-09:17/51

15:24-15:49/25
08:28-09:26/58

15:20-15:50/30
08:30-09:28/58
15:17-15:49/32
08:32-09:29/57
15:15-15:49/34
08:34-09:31/57
15:15-15:49/34
08:36-09:32/56

15:14-15:49/35
08:37-09:32/55

15:14-15:48/34 08:43-09:33/50
08:39-08:41/2

15:14-15:47/33 09:52-09:58/6
08:45-09:34/49 10:31-10:40/9
15:14-15:46/32 09:50-10:01/11
08:46-09:35/49 10:29-10:44/15
15:14-15:45/31 09:48-10:04/16
08:48-09:36/48 10:27-10:46/19
15:14-15:44/30 09:47-10:06/19
08:50-09:36/46 10:26-10:48/22
15:14-15:42/28 09:46-10:06/20
08:52-09:36/44 10:25-10:49/24
15:14-15:41/27 09:46-10:08/22
08:53-09:37/44 10:24-10:51/27
15:15-15:41/26 09:46-10:09/23
08:55-09:42/47 10:24-10:52/28

2510

| Dezember

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

Tag im Monat Sonnenaufgang

(SS:MM)
Sonnenuntergang (SS:MM)

windPRO 3.6.377 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk

04.06.2024 16:46 / 68

15:37-15:39/2 08:56-09:45/49 10:24-10:54/30

15:14-15:36/22 09:46-10:10/24
15:15-15:37/22 10:23-10:54/31
08:57-10:11/74

15:16-15:37/21 10:24-10:55/31
08:59-10:12/73

15:16-15:37/21 09:01-09:09/8
09:11-10:12/61 10:23-10:56/33
15:17-15:36/19 10:23-10:57/34
09:12-10:13/61

15:17-15:35/18 10:23-10:57/34
09:12-10:14/62

15:18-15:35/17 10:24-10:59/35
09:13-10:15/62

15:19-15:35/16 10:23-10:59/36
09:13-10:15/62

15:19-15:34/15 10:23-11:00/37
09:13-10:16/63

15:19-15:33/14 10:24-11:01/37
09:15-10:17/62

15:21-15:34/13 10:24-11:01/37
09:15-10:18/63

15:21-15:33/12 10:24-11:02/38
09:15-10:19/64

15:22-15:33/11 10:25-11:02/37
09:16-10:19/63

15:23-15:33/10 10:25-11:03/38
09:17-10:20/63

15:23-15:33/10 10:25-11:04/39
09:17-10:21/64

15:24-15:33/9 10:26-11:04/38
09:18-10:22/64

15:24-15:32/8 10:26-11:05/39
09:19-10:23/64

15:25-15:33/8 10:26-11:05/39
09:18-10:22/64

15:25-15:33/8 10:27-11:06/39
09:19-10:23/64

15:26-15:34/8 10:28-11:07/39
09:20-10:24/64

15:26-15:34/8 10:28-11:06/38
09:20-10:24/64

15:27-15:35/8 10:29-11:07/38
09:21-10:25/64

15:27-15:35/8 10:29-11:07/38
09:21-10:25/64

15:27-15:35/8 10:29-11:08/39
09:21-10:25/64

15:29-15:37/8 10:30-11:09/39
09:22-10:26/64

15:29-15:37/8 10:30-11:09/39
09:22-10:27/65

15:29-15:38/9 10:31-11:09/38
09:23-10:27/64
15:29-15:39/10 10:31-11:10/39
09:23-10:27/64
15:29-15:39/10 10:32-11:10/38
09:23-10:27/64
15:30-15:41/11 10:32-11:10/38
09:24-10:27/63

15:30-15:42/12 10:33-11:11/38
09:24-10:27/63

3528

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

windPRO ‘



Projekt: Lizenzierter Anwender:
Grabstederfeld Ingenieurbiiro PLANkon
Blumenstrasse 26
DE-26121 Oldenburg
044139034-0
Roman Wagner vom Berg / mail@plankon.de

Berechnet:

04.06.2024 16:38/3.6.377

SHADOW - Kalender pro WEA

Berechnung: Zusatzbelastung WEA: 4 - gepl. WEA 4

Annahmen fiir Schattenwurfberechnung

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

|Januar | Februar | Mérz | April | Mai | Juni
1]08:44 14:37-15:12/35 | 08:15 08:42-09:34/52 | 07:18 07:51-08:14/23 | 07:04 07:28-07:49/21 | 05:56 06:22-06:49/27 | 05:08 05:38-05:50/12
| 16:20 09:18-10:11/53 | 17:10 | 18:05 | 20:02 | 20:56 | 21:45
2| 08:44 14:38-15:13/35 | 08:13 08:40-09:34/54 | 07:16 07:51-08:13/22 | 07:02 07:27-07:48/21 | 05:54 06:22-06:46/24 | 05:07 05:37-05:50/13
| 16:21 09:17-10:10/53 | 17:1 | 18:07 | 20:04 | 20:58 | 21:46
3] 08:44 14:38-15:13/35 | 08:11 08:39-09:35/56 | 07:14 07:51-08:13/22 | 07:00 07:27-07:49/22 | 05:52 06:21-06:45/24 | 05:06 05:37-05:51/14
| 16:22 09:17-10:11/54 | 17:14 | 18:09 | 20:06 | 21:00 | 21:48
4] 08:43 14:38-15:13/35 | 08:10 08:38-09:34/56 | 07:11 07:52-08:12/20 | 06:57 07:27-07:48/21 | 05:50 06:21-06:45/24 | 05:05 05:36-05:51/15
| 16:23 09:16-10:11/55 | 17:16 | 18:11 | 20:08 | 21:02 | 21:49
5] 08:43 14:39-15:14/35 | 08:08 08:38-09:34/56 | 07:09 07:53-08:10/17 | 06:55 07:26-07:47/21 | 05:48 06:21-06:44/23 | 05:05 05:35-05:51/16
| 16:25 09:16-10:11/55 | 17:18 | 18:13 | 20:09 | 21:03 | 21:50
6| 08:43 14:39-15:14/35 | 08:06 08:38-09:33/55 | 07:07 07:55-08:08/13 | 06:52 07:27-07:47/20 | 05:46 06:22-06:45/23 | 05:04 05:35-05:52/17
| 16:26 09:15-10:11/56 | 17:20 | 18:14 | 20:11 | 21:05 | 21:51
7 | 08:42 14:40-15:15/35 | 08:04 08:38-09:33/55 | 07:04 07:57-08:04/7 | 06:50 07:28-07:46/18 | 05:45 06:22-06:44/22 | 05:03 05:34-05:52/18
| 16:27 09:15-10:11/56 | 17:22 | 18:16 | 20:13 | 21:07 | 21:52
8 08:42 14:41-15:15/34 | 08:02 08:39-09:32/53 | 07:02 | 06:48 07:28-07:43/15 | 05:43 06:22-06:44/22 | 05:03 05:34-05:53/19
| 16:29 09:14-10:11/57 | 17:24 | 18:18 | 20:15 | 21:09 | 21:53
9] 08:41 14:41-15:15/34 | 08:01 08:39-08:59/20 08:27-08:33/6 | 07:00 | 06:45 07:30-07:41/11 | 05:41 06:22-06:43/21 | 05:02 05:33-05:52/19
| 16:30 09:13-10:10/57 | 17:26 09:00-09:31/31 | 18:20 | 20:17 | 21:10 | 21:54
10 | 08:41 14:41-15:15/34 | 07:59 08:40-08:59/19 08:25-08:35/10 | 06:57 | 06:43 07:35-07:37/2 | 05:39 06:23-06:43/20 | 05:02 05:33-05:53/20
| 16:31 09:12-10:09/57 | 17:28 09:03-09:30/27 | 18:22 | 20:19 | 21:12 | 21:54
11| 08:40 14:43-15:16/33 | 07:57 08:41-08:58/17 09:10-09:28/18 | 06:55 | 06:41 | 05:37 06:24-06:41/17 | 05:01 05:33-05:54/21
| 16:33 09:12-10:10/58 | 17:30 08:23-08:37/14 | 18:24 | 20:20 | 21:14 | 21:55
12| 08:39 14:43-15:16/33 09:59-10:08/9 | 07:55 08:43-08:56/13 09:13-09:26/13 | 06:53 | 06:38 | 05:35 06:24-06:40/16 | 05:01 05:34-05:54/20
| 16:34 09:11-09:58/47 | 17:32 08:21-08:38/17 | 18:26 | 20:22 | 21:16 | 21:56
13 | 08:39 14:44-15:17/33 10:02-10:06/4 | 07:53 08:45-08:54/9 09:18-09:20/2 | 06:50 | 06:36 | 05:34 06:26-06:39/13 | 05:01 05:33-05:54/21
| 16:36 09:10-09:58/48 | 17:34 08:19-08:39/20 | 18:27 | 20:24 | 21:17 | 21:57
14| 08:38 14:45-15:17/32 | 07:51 08:16-08:39/23 | 06:48 | 06:34 | 05:32 06:28-06:36/8 | 05:00 05:33-05:54/21
| 16:38 09:09-09:57/48 | 17:36 | 18:29 | 20:26 | 21:19 | 21:57
15| 08:37 14:44-15:16/32 | 07:49 08:14-08:39/25 | 06:45 | 06:31 | 05:30 | 05:00 05:34-05:54/20
| 16:39 09:08-09:57/49 | 17:38 | 18:31 | 20:28 | 21:21 | 21:58
16 | 08:36 14:45-15:16/31 | 07:47 08:12-08:40/28 | 06:43 | 06:29 | 05:29 | 05:00 05:34-05:55/21
| 16:41 09:06-09:55/49 | 17:40 | 18:33 | 20:29 | 21:22 | 21:58
17 | 08:35 14:47-15:16/29 | 07:45 08:11-08:40/29 | 06:41 | 06:27 | 05:27 | 05:00 05:34-05:55/21
| 16:43 09:05-09:54/49 | 17:42 | 18:35 | 20:31 | 21:24 | 21:59
18 | 08:34 14:48-15:16/28 09:04-09:45/41 | 07:42 08:10-08:40/30 | 06:38 | 06:24 06:49-06:51/2 | 05:26 | 05:00 05:34-05:55/21
| 16:44 09:46-09:53/7 | 17:44 | 18:37 | 20:33 | 21:25 | 21:59
19| 08:33 14:49-15:16/27 | 07:40 08:10-08:40/30 | 06:36 | 06:22 06:46-06:52/6 | 05:24 | 05:00 05:35-05:55/20
| 16:46 09:03-09:45/42 | 17:46 | 18:39 | 20:35 | 21:27 | 22:00
20| 08:32 14:50-15:14/24 | 07:38 08:03-08:04/1 | 06:33 | 06:20 06:44-06:54/10 | 05:23 | 05:00 05:35-05:55/20
| 16:48 09:01-09:44/43 | 17:48 08:09-08:39/30 | 18:40 | 20:37 | 21:29 | 22:00
21| 08:30 14:51-15:14/23 | 07:36 08:01-08:09/8 | 06:31 | 06:18 06:42-06:54/12 | 05:21 | 05:00 05:35-05:55/20
| 16:50 09:00-09:44/44 | 17:49 08:10-08:38/28 | 18:42 | 20:38 | 21:30 | 22:00
22| 08:29 14:52-15:13/21 | 07:34 07:59-08:37/38 | 06:29 | 06:16 06:40-06:55/15 | 05:20 | 05:00 05:36-05:56/20
| 16:51 08:59-09:44/45 | 17:51 | 18:44 | 20:40 | 21:32 | 22:01
23] 08:28 14:55-15:12/17 | 07:32 07:57-08:36/39 | 06:26 | 06:13 06:38-06:55/17 | 05:18 | 05:00 05:36-05:56/20
| 16:53 08:57-09:43/46 | 17:53 | 18:46 | 20:42 | 21:33 | 22:01
24| 08:27 14:58-15:10/12 | 07:30 07:54-08:33/39 | 06:24 | 06:11 06:36-06:55/19 | 05:17 | 05:01 05:36-05:56/20
| 16:55 08:56-09:43/47 | 17:55 | 18:48 | 20:44 | 21:35 | 22:01
25| 08:25 15:02-15:06/4 | 07:27 07:52-08:31/39 | 06:21 | 06:09 06:34-06:55/21 | 05:16 | 05:01 05:36-05:57/21
| 16:57 08:54-09:41/47 | 17:57 | 18:49 | 20:46 | 21:36 | 22:01
26 | 08:24 08:53-09:38/45 | 07:25 07:52-08:30/38 | 06:19 | 06:07 06:32-06:55/23 | 05:14 05:44-05:45/1 | 05:01 05:36-05:57/21
| 16:59 | 17:59 | 18:51 | 20:47 | 21:37 | 22:01
27| 08:22 08:53-09:32/39 | 07:23 07:51-08:27/36 | 06:16 06:40-06:43/3 | 06:05 06:30-06:54/24 | 05:13 05:43-05:47/4 | 05:02 05:37-05:57/20
| 17:01 | 18:01 | 18:53 | 20:49 | 21:39 | 22:01
28| 08:21 08:52-09:33/41 | 07:21 07:51-08:14/23 | 06:14 06:37-06:45/8 | 06:03 06:28-06:54/26 | 05:12 05:42-05:48/6 | 05:02 05:37-05:57/20
| 17:03 08:49-08:51/2 | 18:03 08:18-08:23/5 | 18:55 | 20:51 | 21:40 | 22:01
29 | 08:19 08:48-09:33/45 | | 07:12 07:35-07:47/12 | 06:00 06:26-06:53/27 | 05:11 05:41-05:48/7 | 05:03 05:37-05:58/21
| 17:04 | | 19:57 | 20:53 | 21:42 | 22:00
30| 08:18 08:46-09:34/48 | | 07:09 07:33-07:49/16 | 05:58 06:24-06:51/27 | 05:10 05:40-05:49/9 | 05:04 05:37-05:57/20
| 17:06 | | 19:59 | 20:55 | 21:43 | 22:00
31 08:16 08:44-09:34/50 | | 07:07 07:30-07:48/18 | | 05:09 05:39-05:50/11 |
| 17:08 | | 20:00 | | 21:44 |
Sonnenscheinstunden | 252 | 274 | 367 | 419 | 492 | 507
Anzahl Minuten mit Schatten 2272 1162 181 401 322 572

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

Tag im Monat Sonnenaufgang  (SS:MM) Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (SS:MM) Schattenende/Minuten mit Schatten
Sonnenuntergang (SS:MM) Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (SS:MM) Schattenende/Minuten mit Schatten
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Projekt: Lizenzierter Anwender:
Grabstederfeld Ingenieurbiiro PLANkon
Blumenstrasse 26
DE-26121 Oldenburg
044139034-0
Roman Wagner vom Berg / mail@plankon.de

Berechnet:

04.06.2024 16:38/3.6.377

SHADOW - Kalender pro WEA

Berechnung: Zusatzbelastung WEA: 4 - gepl. WEA 4

Annahmen fiir Schattenwurfberechnung

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

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

Sonnenscheinstunden | 510 | 458 | 382 | 329 | 261 | 236
Anzahl Minuten mit Schatten 263 493 235 754 1830 2730

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

Tag im Monat Sonnenaufgang  (SS:MM) Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (SS:MM) Schattenende/Minuten mit Schatten
Sonnenuntergang (SS:MM) Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (SS:MM) Schattenende/Minuten mit Schatten
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Projekt: Lizenzierter Anwender:
Grabstederfeld Ingenieurbiiro PLANkon
Blumenstrasse 26
DE-26121 Oldenburg
044139034-0
Roman Wagner vom Berg / mail@plankon.de

Berechnet:

04.06.2024 16:38/3.6.377

SHADOW - Kalender pro WEA

Berechnung: Zusatzbelastung WEA: 5 - gepl. WEA 5

Annahmen fiir Schattenwurfberechnung

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

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

1]08:44 14:41-14:57/16 | 08:15 08:42-09:23/41 | 07:18 | 07:04 | 05:56 | 05:08 05:59-06:17/18
| 16:20 09:18-10:21/63 | 17:10 | 18:05 | 20:02 | 20:56 | 21:45

2| 08:44 14:42-14:57/15 | 08:13 08:40-09:22/42 | 07:16 | 07:02 | 05:54 | 05:07 05:59-06:16/17
| 16:21 09:17-10:21/64 | 17:12 | 18:07 | 20:04 | 20:58 | 21:46

3] 08:44 14:44-14:57/13 | 08:11 08:39-09:21/42 | 07:14 | 07:00 07:23-07:30/7 | 05:52 | 05:06 06:01-06:17/16
| 16:22 09:17-10:21/64 | 17:14 | 18:09 | 20:06 | 21:00 | 21:48

4| 08:43 14:44-14:56/12 | 08:10 08:39-09:19/40 | 07:11 | 06:57 07:21-07:32/11 | 05:50 | 05:05 06:01-06:16/15
| 16:23 09:16-10:21/65 | 17:16 | 18:11 | 20:08 | 21:02 | 21:49

51 08:43 14:46-14:56/10 | 08:08 08:39-09:02/23 | 07:09 | 06:55 07:18-07:33/15 | 05:48 | 05:05 06:02-06:15/13
| 16:25 09:16-10:21/65 | 17:18 09:03-09:18/15 | 18:13 | 20:09 | 21:03 | 21:50 05:35-05:36/1

6 | 08:43 14:48-14:55/7 | 08:06 08:39-09:03/24 | 07:07 | 06:52 07:16-07:33/17 | 05:46 | 05:04 06:03-06:15/12
| 16:26 09:15-10:21/66 | 17:20 09:05-09:16/11 | 18:14 | 20:11 | 21:05 | 21:51 05:35-05:38/3

7| 08:42 09:15-10:22/67 | 08:04 08:39-09:03/24 | 07:04 | 06:50 07:14-07:34/20 | 05:45 | 05:03 06:04-06:14/10
| 16:27 | 17:22 09:08-09:12/4 | 18:16 | 20:13 | 21:07 | 21:52 05:34-05:38/4

8] 08:42 09:14-10:21/67 | 08:02 08:39-09:02/23 | 07:02 07:26-07:29/3 | 06:48 07:11-07:34/23 | 05:43 | 05:03 06:06-06:13/7
| 16:29 | 17:24 | 18:18 | 20:15 | 21:09 | 21:53 05:34-05:40/6

9] 08:41 09:14-09:58/44 | 08:01 08:39-09:02/23 | 07:00 07:24-07:34/10 | 06:45 07:09-07:34/25 | 05:41 | 05:02 06:07-06:11/4
| 16:30 09:59-10:21/22 | 17:26 | 18:20 | 20:17 | 21:10 | 21:54 05:33-05:40/7

10 | 08:41 09:14-09:58/44 | 07:59 08:40-09:02/22 | 06:57 07:21-07:35/14 | 06:43 07:07-07:34/27 | 05:39 06:06-06:12/6 | 05:02 05:33-05:41/8
| 16:31 10:00-10:21/21 | 17:28 | 18:22 | 20:19 | 21:12 | 21:54

11| 08:40 09:15-09:58/43 | 07:57 08:41-09:01/20 | 06:55 07:19-07:36/17 | 06:41 07:04-07:32/28 | 05:37 06:04-06:14/10 | 05:01 05:33-05:42/9
| 16:33 10:02-10:21/19 | 17:30 | 18:24 | 20:20 | 21:14 | 21:55

12 | 08:39 09:15-09:58/43 10:03-10:21/18 | 07:55 08:42-09:00/18 | 06:53 07:16-07:36/20 | 06:38 07:03-07:32/29 | 05:35 06:02-06:15/13 | 05:01 05:33-05:43/10
| 16:35 09:11-09:13/2 | 17:32 | 18:26 | 20:22 | 21:16 | 21:56

131 08:39 09:16-09:58/42 10:04-10:20/16 | 07:53 08:43-08:59/16 | 06:50 07:15-07:37/22 | 06:36 07:03-07:31/28 | 05:34 06:01-06:16/15 | 05:01 05:32-05:42/10
| 16:36 09:10-09:15/5 | 17:34 | 18:28 | 20:24 | 21:17 | 21:57

141 08:38 09:09-09:37/28 10:06-10:19/13 | 07:51 08:44-08:56/12 | 06:48 07:13-07:37/24 | 06:34 07:02-07:30/28 | 05:32 05:59-06:16/17 | 05:00 05:32-05:43/11
| 16:38 09:42-09:57/15 | 17:36 | 18:29 | 20:26 | 21:19 | 21:57

15 | 08:37 09:08-09:38/30 10:09-10:17/8 | 07:49 08:48-08:53/5 | 06:45 07:13-07:37/24 | 06:31 07:02-07:30/28 | 05:30 05:58-06:18/20 | 05:00 05:32-05:43/11
| 16:39 09:43-09:57/14 | 17:38 | 18:31 | 20:28 | 21:21 | 21:58

16 | 08:36 09:06-09:37/31 | 07:47 | 06:43 07:14-07:37/23 | 06:29 07:03-07:30/27 | 05:29 05:56-06:18/22 | 05:00 05:32-05:44/12
| 16:41 09:44-09:55/11 | 17:40 | 18:33 | 20:29 | 21:22 | 21:58

17 | 08:35 09:05-09:37/32 | 07:45 | 06:41 07:13-07:36/23 | 06:27 07:03-07:30/27 | 05:27 05:56-06:18/22 | 05:00 05:32-05:44/12
| 16:43 09:47-09:53/6 | 17:42 | 18:35 | 20:31 | 21:24 | 21:59

18 | 08:34 09:04-09:37/33 | 07:42 | 06:38 07:14-07:36/22 | 06:24 07:03-07:29/26 | 05:26 05:55-06:18/23 | 05:00 05:32-05:44/12
| 16:44 | 17:44 | 18:37 | 20:33 | 21:25 | 21:59

19| 08:33 09:03-09:38/35 | 07:40 | 06:36 07:13-07:34/21 | 06:22 07:02-07:28/26 | 05:24 05:55-06:19/24 | 05:00 05:32-05:45/13
| 16:46 | 17:46 | 18:39 | 20:35 | 21:27 | 22:00

20 | 08:32 09:01-09:37/36 | 07:38 | 06:33 07:15-07:33/18 | 06:20 07:03-07:27/24 | 05:23 05:55-06:19/24 | 05:00 05:32-05:45/13
| 16:48 | 17:48 | 18:40 | 20:37 | 21:29 | 22:00

21| 08:30 09:00-09:36/36 | 07:36 | 06:31 07:15-07:31/16 | 06:18 07:04-07:26/22 | 05:21 05:56-06:19/23 | 05:00 05:32-05:45/13
| 16:50 | 17:50 | 18:42 | 20:38 | 21:30 | 22:00

22| 08:29 08:59-09:36/37 | 07:34 | 06:29 07:17-07:29/12 | 06:16 07:05-07:25/20 | 05:20 05:55-06:19/24 | 05:00 05:33-05:46/13
| 16:51 | 17:51 | 18:44 | 20:40 | 21:32 | 22:01

23] 08:28 08:57-09:34/37 | 07:32 | 06:26 | 06:13 07:06-07:23/17 | 05:18 05:55-06:19/24 | 05:00 05:33-05:46/13
| 16:53 | 17:53 | 18:46 | 20:42 | 21:33 | 22:01

24| 08:27 09:27-09:33/6 | 07:30 | 06:24 | 06:11 07:08-07:21/13 | 05:17 05:56-06:19/23 | 05:01 05:33-05:45/12
| 16:55 08:57-09:25/28 | 17:55 | 18:48 | 20:44 | 21:35 | 22:01

25| 08:25 08:56-09:25/29 | 07:27 | 06:21 | 06:09 07:11-07:18/7 | 05:16 05:56-06:19/23 | 05:01 05:34-05:46/12
| 16:57 | 17:57 | 18:50 | 20:46 | 21:36 | 22:01

26 | 08:24 08:56-09:25/29 | 07:25 | 06:19 | 06:07 | 05:14 05:56-06:19/23 | 05:01 05:34-05:46/12
| 16:59 | 17:59 | 18:51 | 20:47 | 21:37 | 22:01

27| 08:22 08:57-09:26/29 | 07:23 | 06:16 | 06:05 | 05:13 05:57-06:19/22 | 05:02 05:35-05:47/12
| 17:01 | 18:01 | 18:53 | 20:49 | 21:39 | 22:01

28 | 08:21 08:49-08:52/3 | 07:21 | 06:14 | 06:03 | 05:12 05:57-06:19/22 | 05:02 05:35-05:46/11
| 17:03 08:56-09:25/29 | 18:03 | 18:55 | 20:51 | 21:40 | 22:01

29| 08:19 08:48-08:56/8 | | 07:12 | 06:00 | 05:11 05:58-06:18/20 | 05:03 05:36-05:46/10
| 17:04 08:57-09:26/29 | | 19:57 | 20:53 | 21:42 | 22:00

30 | 08:18 08:46-09:25/39 | | 07:09 | 05:58 | 05:10 05:58-06:18/20 | 05:04 05:36-05:46/10
| 17:06 | | 19:59 | 20:55 | 21:43 | 22:00

31| 08:16 08:44-09:24/40 | | 07:07 | | 05:09 05:59-06:17/18 |
| 17:08 | | 20:00 | | 21:44 |

Sonnenscheinstunden | 252 | 274 | 367 | 419 | 492 | 507
Anzahl Minuten mit Schatten 1584 405 269 495 438 372

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

Tag im Monat Sonnenaufgang  (SS:MM) Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (SS:MM) Schattenende/Minuten mit Schatten
Sonnenuntergang (SS:MM) Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (SS:MM) Schattenende/Minuten mit Schatten
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Projekt: Lizenzierter Anwender:
Grabstederfeld Ingenieurbiiro PLANkon
Blumenstrasse 26
DE-26121 Oldenburg
044139034-0
Roman Wagner vom Berg / mail@plankon.de

Berechnet:

04.06.2024 16:38/3.6.377

SHADOW - Kalender pro WEA

Berechnung: Zusatzbelastung WEA: 5 - gepl. WEA 5

Annahmen fiir Schattenwurfberechnung

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

| Juli | August | September | Oktober | November | Dezember
1| 05:04 05:37-05:46/9 | 05:43 06:13-06:24/11 | 06:36 07:03-07:31/28 | 07:28 07:55-08:17/22 | 07:26 08:10-08:32/22 | 08:19 08:57-09:40/43
| 22:00 | 21:21 | 20:20 | 19:08 | 16:5 | 16:15 09:44-10:03/19
2| 05:05 05:38-05:46/8 | 05:45 06:15-06:23/8 | 06:38 07:05-07:32/27 | 07:30 07:56-08:15/19 | 07:27 08:09-08:32/23 | 08:21 08:57-09:41/44
| 22:00 | 21:24 | 20:18 | 19:05 | 16:56 | 16:14 09:43-10:04/21
3]05:06 06:13-06:16/3 | 05:47 06:16-06:20/4 | 06:40 07:07-07:32/25 | 07:32 07:58-08:13/15 | 07:29 08:09-08:32/23 | 08:22 08:58-09:42/44
| 21:59 05:38-05:45/7 | 21:22 | 20:15 | 19:0 | 16:54 | 16:13 09:43-10:05/22
405:07 06:11-06:18/7 | 05:48 | 06:42 07:08-07:31/23 | 07:34 08:00-08:12/12 | 07:31 08:08-08:32/24 | 08:24 08:58-09:42/44
| 21:59 05:39-05:45/6 | 21:20 | 20:13 | 19:00 | 16:52 08:37-08:43/6 | 16:13 09:43-10:05/22
5] 05:07 06:11-06:19/8 | 05:50 | 06:43 07:10-07:30/20 | 07:36 08:02-08:09/7 | 07:33 08:08-08:32/24 | 08:25 09:00-10:07/67
| 21:58 05:40-05:45/5 | 21:18 | 20:11 | 18:58 | 16:51 08:34-08:46/12 | 16:12
6| 05:08 06:10-06:21/11 | 05:52 | 06:45 07:12-07:30/18 | 07:37 | 07:35 08:09-08:48/39 | 08:27 14:34-14:41/7
| 21:58 05:41-05:45/4 | 21:16 | 20:08 | 18:56 | 16:49 | 16:12 09:01-10:07/66
71 05:09 06:09-06:22/13 | 05:53 | 06:47 07:13-07:28/15 | 07:39 | 07:37 08:09-08:49/40 | 08:28 14:34-14:43/9
| 21:57 05:42-05:44/2 | 21:15 | 20:06 | 18:53 | 16:47 | 16:11 09:03-10:09/66
8] 05:10 06:09-06:23/14 | 05:55 | 06:48 07:15-07:26/11 | 07:41 | 07:39 08:09-08:51/42 | 08:29 14:33-14:44/11
| 21:56 | 21:13 | 20:04 | 18:51 | 16:45 | 16:11 09:04-10:09/65
9] 05:11 06:09-06:24/15 | 05:57 | 06:50 07:17-07:25/8 | 07:43 | 07:41 08:11-08:53/42 | 08:30 14:32-14:45/13
| 21:55 | 21:11 | 20:01 | 18:48 | 16:43 | 16:11 09:05-10:09/64
10 | 05:12 06:08-06:24/16 | 05:58 | 06:52 07:18-07:20/2 | 07:45 | 07:43 08:13-08:54/41 | 08:32 14:31-14:46/15
| 21:55 | 21:09 | 19:59 | 18:46 | 16:42 | 16:10 09:07-10:11/64
11| 05:13 06:08-06:25/17 | 06:00 | 06:54 | 07:46 | 07:45 08:15-08:55/40 | 08:33 14:32-14:48/16
| 21:54 | 21:07 | 19:56 | 18:44 | 16:40 | 16:10 09:08-10:11/63
12 | 05:15 06:07-06:26/19 | 06:02 | 06:55 | 07:48 | 07:46 08:17-08:56/39 | 08:34 14:32-14:49/17
| 21:53 | 21:05 | 19:54 | 18:41 | 16:38 | 16:10 09:09-10:12/63
13 ] 05:16 06:07-06:26/19 | 06:03 | 06:57 | 07:50 | 07:48 08:19-08:27/8 | 08:35 14:32-14:50/18
| 21:52 | 21:03 | 19:51 | 18:39 | 16:37 08:28-08:57/29 | 16:10 09:10-10:12/62
14| 05:17 06:06-06:27/21 | 06:05 | 06:59 | 07:52 | 07:50 08:22-08:25/3 | 08:36 14:32-14:50/18
| 21:51 | 21:00 | 19:49 | 18:37 | 16:35 08:29-08:58/29 | 16:10 09:11-10:13/62
15 | 05:18 06:06-06:27/21 | 06:07 | 07:01 | 07:54 | 07:52 08:30-08:59/29 | 08:37 14:32-14:51/19
| 21:50 | 20:58 | 19:47 | 18:35 | 16:34 | 16:10 09:12-10:13/61
16 | 05:19 06:05-06:27/22 | 06:09 | 07:02 | 07:55 | 07:54 08:30-08:59/29 | 08:38 14:33-14:52/19
| 21:49 | 20:56 | 19:44 | 18:32 | 16:32 | 16:10 09:13-10:14/61
17 | 05:21 06:05-06:27/22 | 06:10 | 07:04 | 07:57 | 07:56 08:30-08:59/29 | 08:39 14:32-14:52/20
| 21:48 | 20:54 | 19:42 | 18:30 | 16:31 | 16:10 09:14-10:15/61
18 | 05:22 06:06-06:29/23 | 06:12 07:16-07:24/8 | 07:06 | 07:59 | 07:57 09:01-09:07/6 | 08:39 14:33-14:52/19
| 21:46 | 20:52 | 19:39 | 18:28 | 16:29 08:31-08:59/28 | 16:10 09:14-10:14/60
19| 05:23 06:05-06:29/24 | 06:14 07:13-07:27/14 | 07:07 | 08:01 | 07:59 08:32-09:09/37 | 08:40 14:33-14:53/20
| 21:45 | 20:50 | 19:37 | 18:26 | 16:28 | 16:11 09:15-10:15/60
20 | 05:25 06:05-06:29/24 | 06:15 07:11-07:29/18 | 07:09 | 08:03 | 08:01 08:34-09:11/37 | 08:41 14:34-14:54/20
| 21:44 | 20:48 | 19:34 | 18:23 | 16:26 | 16:11 09:16-10:16/60
21| 05:26 06:06-06:29/23 | 06:17 07:09-07:30/21 | 07:11 08:04-08:14/10 | 08:05 | 08:03 08:35-09:12/37 | 08:41 14:34-14:54/20
| 21:43 | 20:45 | 19:32 | 18:21 | 16:25 | 16:11 09:16-10:16/60
22| 05:28 06:05-06:29/24 | 06:19 07:08-07:31/23 | 07:13 08:01-08:16/15 | 08:07 | 08:05 08:37-09:13/36 | 08:42 14:35-14:55/20
| 21:41 | 20:43 | 19:29 | 18:19 | 16:24 | 16:12 09:17-10:17/60
23] 05:29 06:05-06:29/24 | 06:21 07:08-07:32/24 | 07:14 07:59-08:17/18 | 08:08 | 08:06 08:39-09:14/35 | 08:42 14:35-14:55/20
| 21:40 | 20:41 | 19:27 | 18:17 | 16:23 | 16:12 09:17-10:17/60
241 05:31 06:06-06:29/23 | 06:22 07:06-07:32/26 | 07:16 07:57-08:18/21 | 08:10 | 08:08 08:41-09:14/33 | 08:43 14:35-14:55/20
| 21:38 | 20:39 | 19:25 | 18:15 | 16:22 | 16:13 09:17-10:17/60
25| 05:32 06:05-06:29/24 | 06:24 07:06-07:32/26 | 07:18 07:56-08:18/22 | 07:12 | 08:10 08:43-09:15/32 | 08:43 14:36-14:56/20
| 21:37 | 20:36 | 19:22 | 17:12 | 16:20 09:25-09:31/6 | 16:14 09:18-10:18/60
26 | 05:34 06:06-06:29/23 | 06:26 07:06-07:33/27 | 07:20 07:56-08:19/23 | 07:14 | 08:11 08:45-09:16/31 | 08:43 14:37-14:57/20
| 21:35 | 20:34 | 19:20 | 17:10 | 16:19 09:23-09:34/11 | 16:14 09:18-10:18/60
27 | 05:35 06:06-06:29/23 | 06:28 07:04-07:32/28 | 07:21 07:54-08:18/24 | 07:16 08:16-08:24/8 | 08:13 08:47-09:17/30 09:48-09:56/8 | 08:44 14:37-14:57/20
| 21:34 | 20:32 | 19:17 | 17:08 | 16:18 09:22-09:36/14 | 16:15 09:18-10:19/61
28] 05:37 06:07-06:28/21 | 06:29 07:04-07:32/28 | 07:23 07:54-08:18/24 | 07:18 08:13-08:26/13 | 08:15 08:48-09:16/28 09:45-09:58/13 | 08:44 14:38-14:57/19
| 21:32 | 20:30 | 19:15 | 17:06 | 16:17 09:21-09:36/15 | 16:16 09:18-10:19/61
29| 05:38 06:09-06:28/19 | 06:31 07:03-07:31/28 | 07:25 07:54-08:18/24 | 07:20 08:11-08:28/17 | 08:16 08:56-09:38/42 09:45-10:00/15 | 08:44 14:39-14:57/18
| 21:31 | 20:27 | 19:12 | 17:04 | 16:17 08:50-08:55/5 | 16:17 09:18-10:19/61
30 | 05:40 06:10-06:27/17 | 06:33 07:03-07:31/28 | 07:27 07:54-08:17/23 | 07:22 08:11-08:30/19 | 08:18 08:56-09:39/43 09:44-10:02/18 | 08:44 14:40-14:57/17
| 21:29 | 20:25 | 19:10 | 17:02 | 16:16 08:52-08:54/2 | 16:18 09:18-10:20/62
31| 05:42 06:12-06:26/14 | 06:35 07:03-07:32/29 | | 07:24 08:10-08:31/21 | | 08:44 14:40-14:58/18
| 21:27 | 20:23 | | 17:00 | | 16:19 09:18-10:20/62
Sonnenscheinstunden | 510 | 458 | 382 | 329 | 261 | 236
Anzahl Minuten mit Schatten 575 351 381 153 1135 2384

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

Tag im Monat Sonnenaufgang  (SS:MM) Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (SS:MM) Schattenende/Minuten mit Schatten
Sonnenuntergang (SS:MM) Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (SS:MM) Schattenende/Minuten mit Schatten
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Projekt: Lizenzierter Anwender:
Grabstederfeld Ingenieurbiiro PLANkon
Blumenstrasse 26
DE-26121 Oldenburg
044139034-0
Roman Wagner vom Berg / mail@plankon.de

Berechnet:

04.06.2024 16:38/3.6.377

SHADOW - Kalender pro WEA

Berechnung: Zusatzbelastung WEA: 6 - gepl. WEA 6

Annahmen fiir Schattenwurfberechnung

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

|Januar | Februar | Marz | April | Mai | Juni
1| 08:44 09:29-10:32/63 | 08:15 | 07:18 07:56-08:30/34 | 07:04 07:33-07:44/11 | 05:56 07:08-07:49/41 | 05:08 20:48-21:10/22
| 16:20 15:34-15:43/9 | 17:10 | 18:05 | 20:02 | 20:56 | 21:45
2| 08:44 09:29-10:31/62 | 08:13 | 07:16 07:54-08:29/35 | 07:02 07:29-07:46/17 | 05:54 07:08-07:49/41 | 05:07 20:48-21:11/23
| 16:21 15:35-15:44/9 | 17:12 | 18:07 | 20:04 | 20:58 | 21:46
3] 08:44 09:30-10:31/61 | 08:11 | 07:14 07:54-08:30/36 | 07:00 07:27-07:48/21 | 05:52 07:09-07:47/38 | 05:06 20:48-21:12/24
| 16:22 15:35-15:46/11 | 17:14 | 18:09 | 20:06 | 21:00 | 21:48
4| 08:43 09:30-10:30/60 | 08:10 | 07:11 07:54-08:30/36 | 06:57 07:25-07:50/25 | 05:50 07:09-07:46/37 | 05:05 20:47-21:12/25
| 16:23 15:35-15:46/11 | 17:16 | 18:11 | 20:08 | 21:02 | 21:49
51 08:43 09:31-10:31/60 | 08:08 | 07:09 07:54-08:29/35 | 06:55 07:23-07:50/27 | 05:48 07:10-07:45/35 | 05:05 20:47-21:13/26
| 16:25 15:35-15:48/13 | 17:18 | 18:13 | 20:09 | 21:04 | 21:50
6 | 08:43 09:32-10:30/58 | 08:06 | 07:07 07:54-08:29/35 | 06:52 07:22-07:51/29 | 05:47 07:12-07:45/33 | 05:04 20:47-21:14/27
| 16:26 15:35-15:49/14 | 17:20 | 18:14 | 20:11 | 21:05 | 21:51
7] 08:42 09:33-10:11/38 10:12-10:31/19 | 08:04 | 07:04 07:53-08:28/35 | 06:50 07:18-07:52/34 | 05:45 07:12-07:43/31 | 05:03 20:47-21:14/27
| 16:27 15:36-15:51/15 | 17:22 | 18:16 | 20:13 | 21:07 | 21:52
8] 08:42 09:33-10:11/38 10:12-10:30/18 | 08:02 | 07:02 07:54-08:28/34 | 06:48 07:14-07:52/38 | 05:43 07:13-07:41/28 | 05:03 20:47-21:14/27
| 16:29 15:36-15:53/17 | 17:24 | 18:18 | 20:15 | 21:09 | 21:53
9] 08:41 09:34-10:11/37 10:14-10:29/15 | 08:01 | 07:00 07:55-08:27/32 | 06:45 07:12-07:52/40 | 05:41 07:15-07:39/24 | 05:02 20:47-21:14/27
| 16:30 15:36-15:54/18 | 17:26 | 18:20 | 20:17 | 21:10 | 21:54
10 | 08:41 09:36-10:11/35 10:15-10:28/13 | 07:59 | 06:57 07:55-08:25/30 | 06:43 07:11-07:52/41 | 05:39 07:17-07:38/21 | 05:02 05:41-05:48/7
| 16:32 15:36-15:55/19 | 17:28 | 18:22 | 20:19 | 21:12 | 21:54 20:47-21:15/28
11| 08:40 09:37-10:12/35 10:18-10:28/10 | 07:57 | 06:55 07:56-08:24/28 | 06:41 07:09-07:51/42 | 05:37 07:19-07:35/16 | 05:01 05:40-05:50/10
| 16:33 15:37-15:57/20 | 17:30 | 18:24 | 20:20 | 21:14 | 21:55 20:47-21:16/29
12 | 08:39 09:38-10:12/34 10:21-10:25/4 | 07:55 | 06:53 07:56-08:22/26 | 06:38 07:08-07:51/43 | 05:35 07:23-07:30/7 | 05:01 05:40-05:51/11
| 16:35 15:37-15:58/21 | 17:32 | 18:26 | 20:22 | 21:16 | 21:56 20:47-21:15/28
131 08:39 09:40-10:12/32 | 07:53 | 06:50 07:58-08:21/23 | 06:36 07:07-07:51/44 | 05:34 | 05:01 05:38-05:52/14
| 16:36 15:38-15:58/20 | 17:34 | 18:28 | 20:24 | 21:17 | 21:57 20:47-21:16/29
141 08:38 09:42-10:13/31 | 07:51 | 06:48 07:59-08:18/19 | 06:34 07:06-07:51/45 | 05:32 | 05:00 05:38-05:52/14
| 16:38 15:38-15:59/21 | 17:36 | 18:29 | 20:26 | 21:19 | 21:57 20:47-21:16/29
15 | 08:37 09:44-10:13/29 | 07:49 | 06:45 08:03-08:14/11 | 06:31 07:05-07:52/47 | 05:30 | 05:00 05:38-05:53/15
| 16:39 15:38-15:58/20 | 17:38 | 18:31 | 20:28 | 21:21 | 21:58 20:47-21:17/30
16 | 08:36 09:44-10:12/28 | 07:47 | 06:43 | 06:29 07:05-07:53/48 | 05:29 | 05:00 05:38-05:54/16
| 16:41 15:38-15:58/20 | 17:40 | 18:33 | 20:29 | 21:22 | 21:58 20:48-21:17/29
17 | 08:35 09:45-10:12/27 | 07:45 | 06:41 | 06:27 07:05-07:53/48 | 05:27 | 05:00 05:38-05:54/16
| 16:43 15:39-15:58/19 | 17:42 | 18:35 | 20:31 | 21:24 | 21:59 20:48-21:17/29
18 | 08:34 09:46-10:12/26 | 07:43 | 06:38 | 06:25 07:05-07:54/49 | 05:26 | 05:00 05:38-05:55/17
| 16:44 15:40-15:59/19 | 17:44 | 18:37 | 20:33 | 21:25 | 21:59 20:48-21:17/29
19| 08:33 09:48-10:12/24 | 07:40 | 06:36 | 06:22 07:04-07:53/49 | 05:24 | 05:00 05:38-05:55/17
| 16:46 15:41-15:59/18 | 17:46 | 18:39 | 20:35 | 21:27 | 22:00 20:48-21:18/30
20 | 08:32 09:48-10:11/23 | 07:38 | 06:33 | 06:20 07:05-07:53/48 | 05:23 | 05:00 05:38-05:55/17
| 16:48 15:41-15:58/17 | 17:48 | 18:40 | 20:37 | 21:29 | 22:00 20:48-21:18/30
21| 08:31 09:50-10:10/20 | 07:36 08:09-08:18/9 | 06:31 | 06:18 07:05-07:54/49 | 05:21 | 05:00 05:38-05:55/17
| 16:50 15:43-15:58/15 | 17:50 | 18:42 | 20:38 | 21:30 | 22:00 20:48-21:18/30
22| 08:29 09:52-10:10/18 | 07:34 08:05-08:22/17 | 06:29 | 06:16 07:05-07:54/49 | 05:20 | 05:00 05:39-05:56/17
| 16:51 15:44-15:57/13 | 17:51 | 18:44 | 20:40 | 21:32 | 22:01 20:49-21:19/30
231 08:28 09:53-10:08/15 | 07:32 08:03-08:24/21 | 06:26 | 06:13 07:06-07:53/47 | 05:18 | 05:00 05:39-05:56/17
| 16:53 15:46-15:56/10 | 17:53 | 18:46 | 20:42 | 21:33 | 22:01 20:49-21:19/30
241 08:27 09:56-10:06/10 | 07:30 08:00-08:25/25 | 06:24 | 06:11 07:07-07:53/46 | 05:17 | 05:01 05:39-05:56/17
| 16:55 15:49-15:54/5 | 17:55 | 18:48 | 20:44 | 21:35 | 22:01 20:49-21:19/30
25 | 08:25 | 07:27 07:59-08:27/28 | 06:21 | 06:09 07:07-07:53/46 | 05:16 | 05:01 05:40-05:57/17
| 16:57 | 17:57 | 18:50 | 20:46 | 21:36 | 22:01 20:50-21:19/29
26 | 08:24 | 07:25 07:58-08:28/30 | 06:19 | 06:07 07:07-07:53/46 | 05:15 20:54-21:04/10 | 05:02 05:40-05:56/16
| 16:59 | 17:59 | 18:51 | 20:47 | 21:37 | 22:01 20:50-21:19/29
27| 08:23 | 07:23 07:57-08:28/31 | 06:17 | 06:05 07:07-07:52/45 | 05:13 20:53-21:06/13 | 05:02 05:41-05:57/16
| 17:01 | 18:01 | 18:53 | 20:49 | 21:39 | 22:01 20:50-21:19/29
28 ] 08:21 | 07:21 07:56-08:29/33 | 06:14 | 06:03 07:07-07:52/45 | 05:12 20:51-21:07/16 | 05:02 05:41-05:56/15
| 17:03 | 18:03 | 18:55 | 20:51 | 21:40 | 22:01 20:50-21:19/29
29 | 08:20 | | 07:12 | 06:01 07:07-07:51/44 | 05:11 20:50-21:08/18 | 05:03 05:42-05:56/14
| 17:05 | | 19:57 | 20:53 | 21:42 | 22:00 20:51-21:20/29
30 | 08:18 | | 07:09 | 05:58 07:07-07:50/43 | 05:10 20:50-21:09/19 | 05:04 05:43-05:55/12
| 17:06 | | 19:59 | 20:55 | 21:43 | 22:00 20:51-21:19/28
31| 08:16 | | 07:07 | | 05:09 20:49-21:10/21 |
| 17:08 | | 20:00 | | 21:44 |
Sonnenscheinstunden | 252 | 274 | 367 | 419 | 492 | 507
Anzahl Minuten mit Schatten 1317 194 449 1206 449 1153

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

Tag im Monat Sonnenaufgang  (SS:MM) Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (SS:MM) Schattenende/Minuten mit Schatten
Sonnenuntergang (SS:MM) Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (SS:MM) Schattenende/Minuten mit Schatten
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Projekt: Lizenzierter Anwender:
Grabstederfeld Ingenieurbiiro PLANkon
Blumenstrasse 26
DE-26121 Oldenburg
044139034-0
Roman Wagner vom Berg / mail@plankon.de

Berechnet:

04.06.2024 16:38/3.6.377

SHADOW - Kalender pro WEA

Berechnung: Zusatzbelastung WEA: 6 - gepl. WEA 6

Annahmen fiir Schattenwurfberechnung

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

| Juli | August | Sep | Oktob: | November | Dezember
1]05:04 05:44-05:55/11 | 05:43 07:31-07:42/11 | 06:36 07:08-07:50/42 | 07:28 08:37-09:01/24 | 07:26 | 08:19 09:19-09:54/35 10:00-10:10/10
| 22:00 20:51-21:20/29 | 21:26 | 20:20 | 19:08 | 16:58 | 16:15 15:18-15:39/21
2| 05:05 05:46-05:54/8 | 05:45 07:29-07:46/17 | 06:38 07:09-07:50/41 | 07:30 08:34-09:02/28 | 07:27 | 08:21 09:18-09:54/36 09:58-10:11/13
| 22:00 20:51-21:19/28 | 21:24 | 20:18 | 19:05 | 16:56 | 16:14 15:19-15:38/19
3]05:06 05:47-05:51/4 | 05:47 07:26-07:48/22 | 06:40 07:10-07:50/40 | 07:32 08:33-09:03/30 | 07:29 | 08:22 09:18-09:55/37 09:58-10:13/15
| 21:59 20:52-21:20/28 | 21:22 | 20:15 | 19:03 | 16:54 | 16:14 15:20-15:38/18
4] 05:07 20:52-21:20/28 | 05:48 07:25-07:50/25 | 06:42 07:11-07:49/38 | 07:34 08:32-09:04/32 | 07:31 | 08:24 09:18-09:55/37 09:57-10:14/17
| 21:59 | 21:20 | 20:13 | 19:00 | 16:52 | 16:13 15:20-15:37/17
5] 05:07 20:53-21:20/27 | 05:50 07:23-07:52/29 | 06:43 07:13-07:48/35 | 07:36 08:31-09:04/33 | 07:33 | 08:25 09:18-09:56/38 09:57-10:16/19
| 21:58 | 21:18 | 20:11 | 18:58 | 16:51 | 16:12 15:21-15:37/16
6] 05:08 20:53-21:20/27 | 05:52 07:21-07:53/32 | 06:45 07:18-07:47/29 | 07:37 08:31-09:05/34 | 07:35 | 08:27 09:18-10:16/58
| 21:58 | 21:16 | 20:08 | 18:56 | 16:49 | 16:12 15:21-15:35/14
7 105:09 20:54-21:20/26 | 05:53 07:21-07:54/33 | 06:47 07:18-07:46/28 | 07:39 08:29-09:04/35 | 07:37 | 08:28 09:18-10:18/60
| 21:57 | 21:15 | 20:06 | 18:53 | 16:47 | 16:11 15:22-15:35/13
8 05:10 20:54-21:19/25 | 05:55 07:19-07:55/36 | 06:48 07:19-07:44/25 | 07:41 08:29-09:04/35 | 07:39 | 08:29 09:18-10:18/60
| 21:56 | 21:13 | 20:04 | 18:51 | 16:45 | 16:11 15:23-15:35/12
9] 05:11 20:54-21:19/25 | 05:57 07:18-07:56/38 | 06:50 07:21-07:43/22 | 07:43 08:29-09:04/35 | 07:41 | 08:30 09:18-10:19/61
| 21:55 | 21:11 | 20:01 | 18:49 | 16:43 | 16:11 15:23-15:34/11
10 | 05:12 20:55-21:18/23 | 05:58 07:17-07:56/39 | 06:52 07:22-07:40/18 | 07:45 08:28-09:04/36 | 07:43 | 08:32 09:19-10:21/62
| 21:55 | 21:09 | 19:59 | 18:46 | 16:42 | 16:10 15:24-15:33/9
11]05:13 20:55-21:18/23 | 06:00 07:17-07:57/40 | 06:54 07:25-07:37/12 | 07:46 08:28-09:04/36 | 07:45 | 08:33 09:19-10:22/63
| 21:54 | 21:07 | 19:56 | 18:44 | 16:40 | 16:10 15:25-15:34/9
12 | 05:15 20:57-21:19/22 | 06:02 07:16-07:58/42 | 06:55 | 07:48 08:29-09:03/34 | 07:46 | 08:34 09:20-10:23/63
| 21:53 | 21:05 | 19:54 | 18:42 | 16:38 | 16:10 15:26-15:33/7
13| 05:16 20:58-21:18/20 | 06:03 07:15-07:58/43 | 06:57 | 07:50 08:29-09:03/34 | 07:48 | 08:35 09:20-10:24/64
| 21:52 | 21:03 | 19:51 | 18:39 | 16:37 | 16:10 15:26-15:33/7
14 05:17 20:58-21:17/19 | 06:05 07:15-07:59/44 | 06:59 | 07:52 08:29-09:02/33 | 07:50 | 08:36 09:20-10:24/64
| 21:51 | 21:00 | 19:49 | 18:37 | 16:35 | 16:10 15:27-15:33/6
15| 05:18 20:59-21:16/17 | 06:07 07:15-07:59/44 | 07:01 | 07:54 08:30-09:01/31 | 07:52 | 08:37 09:21-10:25/64
| 21:50 | 20:58 | 19:47 | 18:35 | 16:34 | 16:10 15:28-15:33/5
16 | 05:20 21:00-21:15/15 | 06:09 07:13-07:59/46 | 07:02 | 07:56 08:31-09:00/29 | 07:54 | 08:38 09:21-10:26/65
| 21:49 | 20:56 | 19:44 | 18:32 | 16:32 | 16:10 15:29-15:33/4
17 | 05:21 21:02-21:13/11 | 06:10 07:13-07:59/46 | 07:04 | 07:57 08:31-08:57/26 | 07:56 | 08:39 09:22-10:27/65
| 21:48 | 20:54 | 19:42 | 18:30 | 16:31 | 16:10 15:29-15:32/3
18 | 05:22 21:05-21:12/7 | 06:12 07:12-07:59/47 | 07:06 | 07:59 08:32-08:56/24 | 07:58 09:30-09:40/10 | 08:39 09:22-10:27/65
| 21:46 | 20:52 | 19:39 | 18:28 | 16:29 15:23-15:28/5 | 16:10 15:29-15:33/4
19| 05:24 | 06:14 07:12-07:59/47 | 07:07 | 08:01 08:34-08:54/20 | 07:59 09:28-09:43/15 | 08:40 09:22-10:27/65
| 21:45 | 20:50 | 19:37 | 18:26 | 16:28 15:20-15:30/10 | 16:11 15:30-15:33/3
20 | 05:25 | 06:16 07:12-07:59/47 | 07:09 | 08:03 08:37-08:51/14 | 08:01 09:27-09:45/18 | 08:41 09:23-10:28/65
| 21:44 | 20:48 | 19:34 | 18:23 | 16:26 15:19-15:32/13 | 16:11 15:31-15:34/3
21| 05:26 | 06:17 07:10-07:58/48 | 07:11 | 08:05 08:42-08:45/3 | 08:03 09:25-09:45/20 | 08:41 09:23-10:28/65
| 21:43 | 20:45 | 19:32 | 18:21 | 16:25 15:18-15:33/15 | 16:11 15:31-15:34/3
22 05:28 | 06:19 07:10-07:58/48 | 07:13 | 08:07 | 08:05 09:24-09:47/23 | 08:42 09:24-10:29/65
| 21:41 | 20:43 | 19:29 | 18:19 | 16:24 15:17-15:34/17 | 16:12 15:32-15:35/3
23] 05:29 | 06:21 07:09-07:58/49 | 07:14 | 08:09 | 08:06 09:24-09:48/24 | 08:42 09:24-10:29/65
| 21:40 | 20:41 | 19:27 | 18:17 | 16:23 15:17-15:35/18 | 16:12 15:32-15:35/3
24 05:31 | 06:22 07:08-07:57/49 | 07:16 | 08:10 | 08:08 09:23-09:49/26 | 08:43 09:24-10:29/65
| 21:38 | 20:39 | 19:25 | 18:15 | 16:22 15:17-15:36/19 | 16:13 15:32-15:35/3
25 05:32 | 06:24 07:08-07:57/49 | 07:18 | 07:12 | 08:10 09:23-09: | 08:43 09:25-10:30/65
| 21:37 | 20:36 | 19:22 | 17:13 | 16:20 15:17-15: | 16:14 15:33-15:37/4
26 | 05:34 | 06:26 07:08-07:56/48 | 07:20 | 07:14 | 08:11 09:23-09: | 08:43 09:26-10:31/65
| 21:35 | 20:34 | 19:20 | 17:10 | 16:19 15:17-15: | 16:14 15:34-15:37/3
27| 05:35 | 06:28 07:07-07:55/48 | 07:21 | 07:16 | 08:13 09:23-09: | 08:44 09:26-10:31/65
| 21:34 | 20:32 | 19:17 | 17:08 | 16:18 15:18-15:38/20 | 16:15 15:34-15:38/4
28 | 05:37 | 06:29 07:07-07:54/47 | 07:23 08:46-08:53/7 | 07:18 | 08:15 09:22-09:52/30 | 08:44 09:27-10:31/64
| 21:32 | 20:30 | 19:15 | 17:06 | 16:17 15:17-15:38/21 | 16:16 15:34-15:39/5
29| 05:38 | 06:31 07:07-07:52/45 | 07:25 08:41-08:57/16 | 07:20 | 08:16 09:20-09:53/33 | 08:44 09:27-10:31/64
| 21:31 | 20:27 | 19:12 | 17:04 | 16:17 15:18-15:38/20 | 16:17 15:34-15:40/6
30 | 05:40 | 06:33 07:07-07:51/44 | 07:27 08:39-09:00/21 | 07:22 | 08:18 09:19-09:53/34 10:03-10:05/2 | 08:44 09:28-10:31/63
| 21:29 | 20:25 | 19:1 | 17:02 | 16:16 15:18-15:39/21 | 16:18 15:34-15:41/7
31| 05:42 | 06:35 07:08-07:51/43 | | 07:24 | | 08:44 09:28-10:32/64
| 21:27 | 20:23 | | 17:00 | | 16:19 15:35-15:42/7
Sonnenscheinstunden | 510 | 458 | 382 | 329 | 261 | 236
Anzahl Minuten mit Schatten 423 1246 374 606 538 2160

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

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

Grabstederfeld

SHADOW - Grafischer Kalender pro WEA

Berechnung: Zusatzbelastung

1: gepl. WEA 1

Lizenzierter Anwender:

Ingenieurbiiro PLANkon

Blumenstrasse 26

DE-26121 Oldenburg

044139034 -0

Roman Wagner vom Berg / mail@plankon.de

Berechnet:

04.06.2024 16:38/3.6.377

2: gepl. WEA 2
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Schattenrezeptoren
I A Whs. Akazienweg 2, Grabstederfeld L: Whs. Rebhuhnweg 1, Grabstederfeld [ w: whs. Sandkrugsweg 41, Bockhorn
B: Whs. Westersteder Str. 20, Grabstederfeld T ma {icksfliche Hauptstr., B17-WE-Gebiet, I x: Whs. Sandkrugsweg 38, Bockhorn
I C: vihs. Westersteder Str. 20 A, Grabstederfeld N: Wh. Kreisstr. 2, Grabstederfeld Z: Whs. GroBer Querdamm 4, Bockhorn
I o: Whs. zum Moordamm 9, Grabstederfeld O: Whs. Birkhuhnweg 2, Grabstederfeld I A~ Whs. GroBer Querdamm 11, Bockhorn
I e whs. westersteder Str. 3, Grabstederfeld [ p: whs. Birkhuhnweg 1, Grabstederfeld [ AB: Whs. Westersteder Str. 30, Bockhorn
I F: s, kreisstr. 6, Bockhorn Q: SO-WE-Hausgebiet Hauptstr., B-23, Grabstederfeld I Ac: whs. Weg von der Schule 3, Bockhom
I : /s zum Moordamm 1, Grabstederfeld [0 R Whs. Hauptstr. 93, Grabstederfeld [ AD: Whs. Westersteder Str. 28, Bockhorn
I +: iverbaubare Grundsticksfliche Hauptstr., B-17-WE-Gebiet, Grabstederfeld MMM S: Whs. Neuer Weg 8, Grabstederfeld I Ae: Betriebsgebéude Westersteder Str. 9, Bockhorn
- I: Whs. Westersteder Str. 1, Grabstederfeld - T: Whs. Melkstraat 6, Bockhorn - AF: Whs. Weg von der Schule 1, Bockhorn
- J: Whs. Akazienweg 1, Grabstederfeld - U: Whs. Sandkrugsweg 31, Bockhorn AG: Whs. Westersteder Str. 7, Bockhorn
I «: \hs. Rebhuhnweg 4, Grabstederfeld I V: whs. Sandkrugsweg 37, Bockhorn
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Stunden/Jahr, Astron.max.mdgl.

— 0 Stunden
1 — 10 Stunden
30 Stunden
100 Stunden
200 Stunden
300 Stunden

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

30,0 - <=304,0 Minuten

\

(C) OpenStreetMap contributors, Data OpenStreetMap and contributors, ODbL

[ I e
0 250 500 750 1000m
Karte: EMD OpenStreetMap , MaBstab 1:20.000, Mitte: UTM (north)-WGS84 Zone: 32 Ost: 432.040 Nord: 5.910.580
A Neue WEA < Schattenrezeptor
Hbhe der Schattenkarte: Hohenlinien: CONTOURLINE_Bockhorn Jiihrdenerfeld_SLG STG.wpo (8)
Zeitschritt: 3 Minuten, Schrittweite: 7 Tag(e), Kartenauflésung: 20 m, Sichtbarkeit Auflésung: 10 m, Augenhéhe: 1,5 m
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Projekt:

Grabstederfeld

SHADOW -

Karte
Berechnung:
Zusatzbelastung

Lizenzierter Anwender:

Ingenieurbiiro PLANkon

Blumenstrasse 26

DE-26121 Oldenburg

044139034 -0

Roman Wagner vom Berg / mail@plankon.de

Berechnet:

04.06.2024 16:38/3.6.377
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Projekt:

Grabstederfeld

SHADOW - Hauptergebnis

Berechnung: Gesamtbelastung
Annahmen fiir Schattenwurfberechnung

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

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

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

Sichtbarkeitsberechnung wurde deaktiviert, d.h. potenzielle Verdeckung
der WEA durch Hindernisse oder Hiigel wird nicht beriicksichtigt.

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

A Neue WEA X Existierende WEA (% Schattenrezeptor
WEA
WEA-Typ Schattendaten
Ost Nord Z Beschreibung Ak- Hersteller Typ Nenn- Rotor- Naben- Beschatt.- U/min
tu- leistung durch- hdohe Bereich
ell messer
[m] (kw]  [m] [m] [m]  [U/min]
1 432.234 5.911.202 12,5 gepl. WEA1 Ja NORDEX N133/4800-4.800 4800 133,2 1254 1.726 12,2
2 432.476 5.910.863 13,5gepl. WEA2 Ja NORDEX N133/4800-4.800 4800 133,2 1254 1.726 12,2
3 431.893 5.910.499 12,8 gepl. WEA3 Ja NORDEX N133/4800-4.800 4800 133,2 1254 1.726 12,2
4 432.326 5.910.574 13,6 gepl. WEA4 Ja NORDEX N133/4800-4.800 4.800 133,2 1254 1.726 12,2
5 432.188 5.910.289 13,4 gepl. WEAS5 Ja NORDEX N133/4800-4.800 4.800 133,2 1254 1.726 12,2
6 431.722 5.910.212 13,3 gepl. WEA6 Ja NORDEX N133/4800-4.800 4800 133,2 1254 1.726 12,2
7 426.883 5.912.550 10,5 vorh. AN 2,3/... Nein AN Windenergie GmbH AN BONUS 2.3 MW/93VS-2.300 2.300 93,0 88,0 2.500 -
8 428.929 5.911.480 10,2 vorh. E-101_... Ja ENERCON E-101-3.050 3.050 101,0 99,0 2.216 14,5
9 428.699 5.910.866 13,8 vorh. E-101_... Ja ENERCON E-101-3.050 3.050 101,0 99,0 2.216 14,5
10 428.552 5.911.320 10,8 vorh. E-126 E... Ja ENERCON E-126 EP4-4.200 4.200 127,0 135,0 2.108 11,6
11 437.691 5.910.531 10,0 vorh. E-40/6.... Nein ENERCON E-40/6.44-600 600 44,0 58,0 836 34,5
12 437.920 5.910.275 10,0 vorh. E-40/6.... Nein ENERCON E-40/6.44-600 600 44,0 58,0 836 34,5
13 437.567 5.910.149 10,0 vorh. E-40/6.... Nein ENERCON E-40/6.44-600 600 44,0 58,0 836 34,5
14 427.390 5.912.945 12,1 GE 5.5-158_1...Ja GE WIND ENERGY 5.5-158 Thrust 665-5.500 5.500 158,0 101,0 1.820 12,5
15 427.805 5.913.097 12,5 GE 5.5-158_2...Ja GE WIND ENERGY 5.5-158 Thrust 665-5.500 5.500 158,0 101,0 1.820 12,5
16 428.154 5.913.097 11,7 GE 3.8-130_3...Ja GE WIND ENERGY GE 3.8-130-3.830 3.830 130,0 85,0 2.500 -
Schattenrezeptor-Eingabe
Nr. Name Ost Nord Z Breite Hohe Hohe Neigung  Ausrichtungsmodus Augenhdhe
0.Gr.  des (zv1)
Fensters 0.Gr.
[(m] [m] [m] [m] [°] [m]
A Whs. Akazienweg 2, Grabstederfeld 431.599 5.911.243 12,5 0,1 0,1 20 90,0 "Gewachshaus-Modus" 2,1
B Whs. Westersteder Str. 20, Grabstederfeld 431.196 5.911.208 13,3 0,1 0,1 2,0 90,0 "Gewéchshaus-Modus" 2,1
C Whs. Westersteder Str. 20 A, Grabstederfeld 431.196 5.911.161 13,2 0,1 0,1 20 90,0 "Gewachshaus-Modus" 2,1
D Whs. Zum Moordamm 9, Grabstederfeld 431.370 5.911.377 13,3 0,1 0,1 2,0 90,0 "Gewéchshaus-Modus" 2,1
E Whs. Westersteder Str. 3, Grabstederfeld 431.158 5.911.412 13,8 0,1 0,1 2,0 90,0 "Gewachshaus-Modus" 2,1
F Whs. Kreisstr. 6, Bockhorn 430.766 5.911.442 13,8 0,1 0,1 2,0 90,0 "Gewéchshaus-Modus" 2,1
G Whs. Zum Moordamm 1, Grabstederfeld 431.336 5.911.522 13,7 0,1 0,1 2,0 90,0 "Gewachshaus-Modus" 2,1
H Uberbaubare Grundstiicksflache Hauptstr., B-17-WE-Gebiet, Grabstederfeld 431.289 5.911.651 13,8 0,1 0,1 2,0 90,0 "Gewéchshaus-Modus" 2,1
I Whs. Westersteder Str. 1, Grabstederfeld 431.118 5911.613 13,8 0,1 0,1 2,0 90,0 "Gewachshaus-Modus" 2,1
J Whs. Akazienweg 1, Grabstederfeld 431.442 5.911.572 134 0,1 01 2,0 90,0 "Gewéchshaus-Modus" 2,1
K Whs. Rebhuhnweg 4, Grabstederfeld 431.627 5.911.635128 0,1 0,1 20 90,0 "Gewachshaus-Modus" 2,1
L Whs. Rebhuhnweg 1, Grabstederfeld 431.511 5.911.646 13,2 0,1 0,1 2,0 90,0 "Gewéchshaus-Modus" 2,1
M Uberbaubare Grundstiicksflache Hauptstr., B17-WE-Gebiet, Grabstederfeld 431.435 5.911.818 13,3 0,1 0,1 2,0 90,0 "Gewachshaus-Modus" 2,1
N Whs. Kreisstr. 2, Grabstederfeld 430.935 5.911.832 13,8 0,1 0,1 2,0 90,0 "Gewéchshaus-Modus" 2,1
O Whs. Birkhuhnweg 2, Grabstederfeld 431.889 5.911.713 122 0,1 0,1 20 90,0 "Gewachshaus-Modus" 2,1
P Whs. Birkhuhnweg 1, Grabstederfeld 431.734 5911.894 125 0,1 0,1 20 90,0 "Gewéchshaus-Modus" 2,1
Q SO-WE-Hausgebiet Hauptstr., B-23, Grabstederfeld 431.524 5911912 13,0 0,1 0,1 2,0 90,0 "Gewachshaus-Modus" 2,1
R Whs. Hauptstr. 93, Grabstederfeld 431.642 5.912.080 126 0,1 0,1 20 90,0 "Gewéchshaus-Modus" 2,1
S Whs. Neuer Weg 8, Grabstederfeld 432.298 5.911.906 11,3 0,1 0,1 2,0 90,0 "Gewachshaus-Modus" 2,1
T Whs. Melkstraat 6, Bockhorn 432.649 5.911.937 119 0,1 0,1 2,0 90,0 "Gewéchshaus-Modus" 2,1

(Fortsetzung néchste Seite)...
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Lizenzierter Anwender:

Ingenieurbiiro PLANkon

Blumenstrasse 26

DE-26121 Oldenburg

044139034 -0

Roman Wagner vom Berg / mail@plankon.de

Berechnet:

04.06.2024 16:41/3.6.377

MaBstab 1:200.000
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Projekt:

Grabstederfeld

SHADOW - Hauptergebnis

Berechnung: Gesamtbelastung
...(Fortsetzung von vorheriger Seite)

Lizenzierter Anwender:

Ingenieurbiiro PLANkon

Blumenstrasse 26

DE-26121 Oldenburg

044139034 -0

Roman Wagner vom Berg / mail@plankon.de

Berechnet:

04.06.2024 16:41/3.6.377

Nr. Name Ost Nord Z Breite Hohe Hohe Neigung  Ausrichtungsmodus Augenhéhe
0.Gr.  des (2vI)
Fensters 0.Gr.
[(m] [m] [m] [m] [°] [m]
U Whs. Sandkrugsweg 31, Bockhorn 433.171 5.912.019 13,1 0,1 0,1 20 90,0 "Gewachshaus-Modus" 2,1
V Whs. Sandkrugsweg 37, Bockhorn 433.059 5.911.786 134 0,1 0,1 2,0 90,0 "Gewachshaus-Modus" 2,1
W Whs. Sandkrugsweg 41, Bockhorn 432.947 5.911.590 134 0,1 0,1 2,0 90,0 "Gewachshaus-Modus" 2,1
X Whs. Sandkrugsweg 38, Bockhorn 432.849 5.911.349 125 0,1 0,1 20 90,0 "Gewachshaus-Modus" 2,1
Y Whs. Reindersdamm 29, Bockhornerfeld 434.308 5.910.292 13,8 0,1 0,1 2,0 90,0 "Gewachshaus-Modus" 2,1
Z Whs. GroBer Querdamm 4, Bockhorn 432.615 5.909.616 12,5 0,1 0,1 2,0 90,0 "Gewachshaus-Modus" 2,1
AA Whs. GroBer Querdamm 11, Bockhorn 430.968 5.909.407 11,7 0,1 0,1 20 90,0 "Gewachshaus-Modus" 2,1
AB Whs. Westersteder Str. 30, Bockhorn 430.975 5.909.690 11,3 0,1 0,1 2,0 90,0 "Gewachshaus-Modus" 2,1
AC Whs. Weg von der Schule 3, Bockhorn 430.770 5.910.100 12,5 0,1 0,1 20 90,0 "Gewachshaus-Modus" 2,1
AD Whs. Westersteder Str. 28, Bockhorn 431.068 5.910.144 125 0,1 0,1 2,0 90,0 "Gewachshaus-Modus" 2,1
AE Betriebsgebaude Westersteder Str. 9, Bockhorn 430.936 5.910.548 12,7 0,1 0,1 20 90,0 "Gewachshaus-Modus" 2,1
AF Whs. Weg von der Schule 1, Bockhorn 430.798 5.910.164 126 0,1 0,1 20 90,0 "Gewachshaus-Modus" 2,1
AG Whs. Westersteder Str. 7, Bockhorn 431.114 5911.065 13,2 0,1 0,1 2,0 90,0 "Gewachshaus-Modus" 2,1
Berechnungsergebnisse
Schattenrezeptor
astron. max. mégl. Beschattungsdauer
Nr. Name Stunden/Jahr  Schattentage/Jahr Max.Schattendauer/Tag
[h/a] [d/a] [h/d]
A Whs. Akazienweg 2, Grabstederfeld 130:14 213 1:08
B Whs. Westersteder Str. 20, Grabstederfeld 75:39 199 0:42
C Whs. Westersteder Str. 20 A, Grabstederfeld 80:07 205 0:41
D Whs. Zum Moordamm 9, Grabstederfeld 88:36 178 0:56
E Whs. Westersteder Str. 3, Grabstederfeld 69:15 167 0:42
F Whs. Kreisstr. 6, Bockhorn 32:12 132 0:22
G Whs. Zum Moordamm 1, Grabstederfeld 58:49 159 0:40
H Uberbaubare Grundstiicksflache Hauptstr., B-17-WE-Gebiet, Grabstederfeld 39:36 144 0:30
I Whs. Westersteder Str. 1, Grabstederfeld 52:51 150 0:40
J Whs. Akazienweg 1, Grabstederfeld 56:33 154 0:35
K Whs. Rebhuhnweg 4, Grabstederfeld 64:09 141 0:42
L Whs. Rebhuhnweg 1, Grabstederfeld 57:45 140 0:38
M Uberbaubare Grundstiicksflache Hauptstr., B17-WE-Gebiet, Grabstederfeld 40:53 114 0:35
N Whs. Kreisstr. 2, Grabstederfeld 15:12 70 0:22
O Whs. Birkhuhnweg 2, Grabstederfeld 81:24 110 0:52
P Whs. Birkhuhnweg 1, Grabstederfeld 47:43 86 0:38
Q SO-WE-Hausgebiet Hauptstr., B-23, Grabstederfeld 37:41 100 0:32
R Whs. Hauptstr. 93, Grabstederfeld 28:42 64 0:32
S Whs. Neuer Weg 8, Grabstederfeld 23:25 46 0:38
T Whs. Melkstraat 6, Bockhorn 37:05 66 0:39
U Whs. Sandkrugsweg 31, Bockhorn 16:58 61 0:26
V Whs. Sandkrugsweg 37, Bockhorn 38:41 97 0:31
W Whs. Sandkrugsweg 41, Bockhorn 82:40 124 0:59
X Whs. Sandkrugsweg 38, Bockhorn 145:51 174 1:21
Y Whs. Reindersdamm 29, Bockhornerfeld 0:00 0 0:00
Z Whs. GroBer Querdamm 4, Bockhorn 22:18 54 0:30
AA Whs. GroBer Querdamm 11, Bockhorn 5:01 33 0:13
AB Whs. Westersteder Str. 30, Bockhorn 32:31 86 0:30
AC Whs. Weg von der Schule 3, Bockhorn 40:13 90 0:38
AD Whs. Westersteder Str. 28, Bockhorn 111:22 152 1:04
AE Betriebsgebdude Westersteder Str. 9, Bockhorn 74:37 192 0:47
AF Whs. Weg von der Schule 1, Bockhorn 40:55 89 0:40
AG Whs. Westersteder Str. 7, Bockhorn 83:47 212 0:33

Gesamtdauer Beschattung an Rezeptoren pro WEA

Nr. Name Maximal
[h/a]
1 gepl. WEA 1 446:45
2 gepl. WEA 2 244:56
3 gepl. WEA 3 256:09
4 gepl. WEA 4 186:55
5 gepl. WEA 5 142:22
6 gepl. WEA 6 168:35
7 vorh. AN 2,3/93 VS_Neuenburger Moor 0:00
8 vorh. E-101_3_Herrenmoor 2:44

(Fortsetzung ndchste Seite)...
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Projekt:

Grabstederfeld

SHADOW - Hauptergebnis
Berechnung: Gesamtbelastung
...(Fortsetzung von vorheriger Seite)

Nr. Name Maximal
[h/a]

9 vorh. E-101_2_Herrenmoor 1:38
10 vorh. E-126 EP4_1_Herrenmoor 0:00
11 vorh. E-40/6.44_11 0:00
12 vorh. E-40/6.44_12 0:00
13 vorh. E-40/6.44_13 0:00
14 GE 5.5-158_1_Bullenmeersbdke 0:00
15 GE 5.5-158_2_Bullenmeersbdke 0:00
16 GE 3.8-130_3_Bullenmeersbdke 0:00

Lizenzierter Anwender:

Ingenieurbiiro PLANkon

Blumenstrasse 26

DE-26121 Oldenburg

044139034 -0

Roman Wagner vom Berg / mail@plankon.de

Berechnet:

04.06.2024 16:41/3.6.377

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

zwei oder mehr WEA beschattet werden kann.
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Projekt:

Grabstederfeld

SHADOW - Grafischer Kalender
Berechnung: Gesamtbelastung
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Projekt: Lizenzierter Anwender:
Grabstederfeld Ingenieurbiiro PLANkon
Blumenstrasse 26
DE-26121 Oldenburg
044139034-0
Roman Wagner vom Berg / mail@plankon.de

Berechnet:

04.06.2024 16:41/3.6.377

SHADOW - Grafischer Kalender
Berechnung: Gesamtbelastung
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Projekt:

Grabstederfeld

SHADOW - Grafischer Kalender
Berechnung: Gesamtbelastung
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Projekt:

Grabstederfeld

SHADOW - Grafischer Kalender
Berechnung: Gesamtbelastung

S: Whs. Neuer Weg 8, Grabstederfeld

22:00
] L1 \
20:00
18:00- \k
16:00 j/ s
= 14:00
N i P
12:00
10:00
08:00 e
: |~
06:00- |
Jan Feb Mrz Apr Mai Jun Jul Aug Sep Okt Nov Dez Jan
Monat
U: Whs. Sandkrugsweg 31, Bockhorn
22:00
] / \
20:00
18:00- \L
11— M .
16.00—:—-‘ [_2
= 14:00
N ]
12:00
10:00-
08:00—— ) —
: L~
06:00- |
Jan Feb Mrz Apr Mai Jun Jul Aug Sep Okt Nov Dez Jan
Monat
W: Whs. Sandkrugsweg 41, Bockhorn
22:00
] / \
20:00
18:00] ™
16:00 e | e
. 1= aa—
= 14:00
N ]
12:00
10:00-
08:00—— ) —
: L~
06:00- |
Jan Feb Mrz Apr Mai Jun Jul Aug Sep Okt Nov Dez Jan
Monat
WEA
B oo e B oo e
2: gepl. WEA 2 P 4 gepl wEA4

windPRO 3.6.377 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk

Zeit

Zeit

Zeit

Lizenzierter Anwender:

Ingenieurbiiro PLANkon

Blumenstrasse 26

DE-26121 Oldenburg

044139034 -0

Roman Wagner vom Berg / mail@plankon.de

Berechnet:

04.06.2024 16:41/3.6.377

T: Whs. Melkstraat 6, Bockhorn

22:00-

20:00

18:00-

ol ~
]

16:00]

14:00

P

12:00

10:00-

08:00-

06:00-

\[ L

Jan

Feb Mrz  Apr

Mai

Jun

Ju Aug Sep Okt Nov Dez Jan

Monat

V: Whs. Sandkrugsweg 37, Bockhorn

22:00-

20:00

ol ~
]

18:00-

16:00 -

14:00 -

12:00-

10:00-

08:00-]

\]‘ L

06:00

Jan

Apr

Mai

Jun

Feb Mrz Ju Aug Sep Okt Nov Dez Jan

Monat

X: Whs. Sandkrugsweg 38, Bockhorn

22:00-

20:00

18:00-

16:00

T
-

14:00-

12:00-

10:00-

08:00-]

06:00

\]‘ L

Jan

Apr

Mai

Jun

Aug Sep Okt

Nov

Feb Mrz Jul Dez Jan

Monat

[ EErTREY
B oo weAs

04062024 16:45/7  WINAPRO .



Projekt:

Grabstederfeld

SHADOW - Grafischer Kalender
Berechnung: Gesamtbelastung
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044139034 -0
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Projekt:

Grabstederfeld

SHADOW - Grafischer Kalender
Berechnung: Gesamtbelastung
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Projekt: Lizenzierter Anwender:
Grabstederfeld Ingenieurbiiro PLANkon
Blumenstrasse 26
DE-26121 Oldenburg
044139034-0
Roman Wagner vom Berg / mail@plankon.de

Berechnet:

04.06.2024 16:41/3.6.377

SHADOW - Kalender pro WEA

Berechnung: Gesamtbelastung WEA: 7 - vorh. AN 2,3/93 VS_Neuenburger Moor

Annahmen fiir Schattenwurfberechnung

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

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

Sonnenscheinstunden | 252 | 274 | 367 | 419 | 492 | 507 | 510 | 458 | 382 | 329 | 261 | 236
Anzahl Minuten mit Schatten 0 0 0 0 0 0 0 0 0 0 0 0

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

Tag im Monat Sonnenaufgang  (SS:MM) Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (SS:MM) Schattenende/Minuten mit Schatten
Sonnenuntergang (SS:MM) Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (SS:MM) Schattenende/Minuten mit Schatten
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Projekt: Lizenzierter Anwender:
Grabstederfeld Ingenieurbiiro PLANkon
Blumenstrasse 26
DE-26121 Oldenburg
044139034-0
Roman Wagner vom Berg / mail@plankon.de

Berechnet:

04.06.2024 16:41/3.6.377

SHADOW - Kalender pro WEA

Berechnung: Gesamtbelastung WEA: 8 - vorh. E-101_3_Herrenmoor

Annahmen fiir Schattenwurfberechnung

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

|Januar |Februar |Marz | April | Mai | Juni | Juli | August | September | Oktober | Novembe}Dezember
1| 08:44 | 07:05 | 05:08 | 05:04 | 05:43 | 06:36 | 07:29 18:33-18:40/7 |07:26 | 08:20
| 16:20 | 20:02 | 21:46 | 22:00 | 21:26 | 20:20 | 19:08 | 16:58 | 16:15
2| 08:44 | 07:02 | 05:07 | 05:05 | 05:45 | 06:38 | 07:30 18:31-18:37/6 | 07:28 | 08:21
| 16:21 | 20:04 | 21:47 | 22:00 | 21:24 | 20:18 | 19:05 | 16:56 | 16:14
3| 08:44 | 07:00 | 05:06 | 05:06 | 05:47 | 06:40 | 07:32 18:30-18:34/4 | 07:30 | 08:23
| 16:22 | 20:06 | 21:48 | 21:59 | 21:22 | 20:16 | 19:03 | 16:54 | 16:14
4| 08:44 | 06:57 | 05:06 | 05:07 | 05:48 20:44-20:49/5 | 06:42 | 07:34 18:30-18:32/2 | 07:31 | 08:24
| 16:24 | 20:08 | 21:49 | 21:59 | 21:20 | 20:13 | 19:01 |16:53 | 16:13
5 08:43 | 06:55 20:32-20:33/1 | 05:05 | 05:08 | 05:50 20:43-20:48/5 | 06:43 | 07:36 | 07:33 | 08:25
| 16:25 | 20:10 |21:50 | 21:58 | 21:19 | 20:11 | 18:58 | 16:51 | 16:12
6| 08:43 | 06:53 20:33-20:36/3 | 05:04 | 05:08 | 05:52 20:42-20:46/4 | 06:45 | 07:38 | 07:35 | 08:27
| 16:26 | 20:11 |21:51 | 21:58 | 21:17 | 20:09 | 18:56 | 16:49 | 16:12
7] 08:43 | 06:50 20:33-20:37/4 | 05:03 | 05:09 | 05:53 20:42-20:45/3 | 06:47 | 07:39 | 07:37 | 08:28
| 16:27 | 20:13 |21:52 | 21:57 | 21:15 | 20:06 | 18:53 | 16:47 | 16:11
8| 08:42 | 06:48 20:33-20:38/5 | 05:03 | 05:10 | 05:55 20:41-20:42/1 | 06:49 | 07:41 | 07:39 | 08:29
| 16:29 | 20:15 |21:53 | 21:56 | 21:13 | 20:04 | 18:51 | 16:45 | 16:11
9 | 08:42 17:53-17:54/1 | 06:46 20:35-20:39/4 | 05:02 | 05:11 | 05:57 | 06:50 | 07:43 | 07:41 | 08:31
| 16:30 | 20:17 |21:54 | 21:56 | 21:11 | 20:01 | 18:49 | 16:44 | 16:11
10 | 08:41 17:52-17:55/3 | 06:43 | 05:02 | 05:12 | 05:58 | 06:52 | 07:45 | 07:43 | 08:32
| 16:32 | 20:19 | 21:55 | 21:55 | 21:09 | 19:59 | 18:46 | 16:42 | 16:10
11 | 08:40 17:52-17:58/6 | 06:41 | 05:01 | 05:14 | 06:00 | 06:54 | 07:47 | 07:45 | 08:33
| 16:33 | 20:21 | 21:56 | 21:54 | 21:07 | 19:56 | 18:44 | 16:40 | 16:10
12 | 08:40 17:53-17:59/6 | 06:38 | 05:01 | 05:15 | 06:02 | 06:56 | 07:48 | 07:47 | 08:34
| 16:35 | 20:22 |21:56 | 21:53 | 21:05 | 19:54 | 18:42 | 16:38 | 16:10
13 | 08:39 17:55-17:59/4 | 06:36 | 05:01 | 05:16 | 06:04 | 06:57 19:14-19:21/7 | 07:50 | 07:49 | 08:35
| 16:36 | 20:24 |21:57 | 21:52 | 21:03 | 19:52 | 18:39 |16:37 | 16:10
14 | 08:38 | 06:34 | 05:00 | 05:17 | 06:05 | 06:59 19:12-19:21/9 | 07:52 | 07:50 | 08:36
| 16:38 | 20:26 |21:58 | 21:51 | 21:01 | 19:49 | 18:37 |16:35 | 16:10
15 | 08:37 | 06:32 | 05:00 | 05:18 | 06:07 | 07:01 19:11-19:19/8 | 07:54 | 07:52 | 08:37
| 16:39 | 20:28 | 21:58 | 21:50 | 20:59 | 19:47 | 18:35 |16:3¢ | 16:10
16 | 08:36 | 06:29 | 05:00 | 05:20 | 06:09 | 07:02 19:11-19:17/6 | 07:56 | 07:54 | 08:38
| 16:41 | 20:30 |21:59 | 21:49 | 20:56 | 19:44 | 18:32 |16:32 | 16:10
17 | 08:35 | 06:27 | 05:00 | 05:21 | 06:10 | 07:04 19:10-19:14/4 | 07:58 | 07:56 | 08:39
| 16:43 | 20:31 |21:59 | 21:48 | 20:54 | 19:42 | 18:30 |16:31 | 16:10
18 | 08:34 | 06:25 | 05:00 | 05:22 | 06:12 | 07:06 19:10-19:12/2 | 07:59 | 07:58 | 08:40
| 16:44 | 20:33 |22:00 | 21:47 | 20:52 | 19:39 | 18:28 116:29 | 16:10
19 | 08:33 18:11-18:12/1 | 06:22 | 05:00 | 05:24 | 06:14 | 07:08 | 08:01 | 08:00 | 08:40
| 16:46 | 20:35 |22:00 | 21:45 | 20:50 | 19:37 | 18:26 |16:28 | 16:11
20 | 08:32 18:11-18:14/3 | 06:20 | 05:00 | 05:25 | 06:16 | 07:09 | 08:03 | 08:01 | 08:41
| 16:48 | 20:37 [22:00 | 21:44 | 20:48 | 19:35 | 18:23 |16:27 | 16:11
21 08:31 18:11-18:16/5 | 06:18 | 05:00 | 05:26 | 06:17 | 07:11 | 08:05 | 08:03 | 08:42
| 16:50 | 20:39 |22:01  |21:43 | 20:46 | 19:32 | 18:21 |16:25 | 16:11
221 08:29 18:14-18:17/3 | 06:16 | 05:00 | 05:28 | 06:19 | 07:13 18:57-19:02/5 | 08:07 | 08:05 | 08:42
| 16:52 | 20:40 [22:01  |21:42 | 20:43 | 19:30 | 18:19 | 16:24 | 16:12
23] 08:28 | 06:14 | 05:01 | 05:29 | 06:21 | 07:15 18:55-18:59/4 | 08:09 | 08:07 | 08:43
| 16:53 | 20:42 [22:01  |21:40 | 20:41 | 19:27 | 18:17 |116:23 | 16:12
24| 08:27 | 06:11 | 05:01 | 05:31 | 06:23 | 07:16 18:55-18:56/1 | 08:11 | 08:08 | 08:43
| 16:55 | 20:44 |22:01 | 21:39 | 20:39 | 19:25 | 18:15 116:22 | 16:13
251 08:26 18:23-18:24/1 | 06:09 | 05:01 | 05:32 | 06:24 | 07:18 | 07:12 | 08:10 | 08:43
| 16:57 | 20:46 |22:01  |21:37 | 20:37 | 19:22 | 17:13 |16:21 | 16:14
26 | 08:24 18:22-18:25/3 | 06:07 | 05:02 | 05:34 | 06:26 | 07:20 | 07:14 | 08:12 | 08:44
| 16:59 | 20:48 |22:01  |21:36 | 20:34 | 19:20 | 17:11 |16:20 | 16:14
27| 08:23 18:22-18:27/5 | 06:05 | 05:02 | 05:35 | 06:28 | 07:22 | 07:16 | 08:13 | 08:44
| 17:01 | 20:49 |22:01 | 21:34 | 20:32 | 19:17 | 17:08 | 16:19 | 16:15
28 | 08:21 18:21-18:28/7 | 06:03 | 05:03  |05:37 | 06:30 | 07:23 | 07:18 | 08:15 | 08:44
| 17:03 | 20:51 |22:01  |21:33 | 20:30 | 19:15 | 17:06 | 16:18 | 16:16
29 | 08:20 19:22-19:30/8 | 06:01 | 05:03  |05:39 | 06:31 | 07:25 | 07:20 | 08:17 | 08:44
| 17:05 | 20:53 |22:01 | 21:31 | 20:27 | 19:13 | 17:04 | 16:17 | 16:17
30 | 08:18 19:23-19:31/8 | 05:59 | 05:04 | 05:40 | 06:33 | 07:27 | 07:22 | 08:18 | 08:44
| 17:07 | 20:55 |22:00 |21:29 | 20:25 | 19:10 | 17:02 | 16:16 | 16:18
31| 08:17 | | | 05:42 | 06:35 | | 07:24 | | 08:44
| 17:08 | | |21:28 | 20:23 | | 17:00 | | 16:19

Sonnenscheinstunden | 252 | 419 | 507 | 510 | 458 | 382 | 329 | 261 | 236
Anzahl Minuten mit Schatten 0 64 0 17 0 0 18 46 19 0 0

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

Tag im Monat Sonnenaufgang  (SS:MM) Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (SS:MM) Schattenende/Minuten mit Schatten
Sonnenuntergang (SS:MM) Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (SS:MM) Schattenende/Minuten mit Schatten
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Projekt: Lizenzierter Anwender:
Grabstederfeld Ingenieurbiiro PLANkon
Blumenstrasse 26
DE-26121 Oldenburg
044139034-0
Roman Wagner vom Berg / mail@plankon.de

Berechnet:

04.06.2024 16:41/3.6.377

SHADOW - Kalender pro WEA

Berechnung: Gesamtbelastung WEA: 9 - vorh. E-101_2_Herrenmoor

Annahmen fiir Schattenwurfberechnung

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

|Januar |Februar |Mérz | April | Mai | Juni | 3uli | August | Septembé¢Oktober | NovembefDezember
1]08:44 | 08:15 | 07:19 17:36-17:38/2 | 07:05 | 05:57 | 05:08 | 05:04 | 05:43 | 06:37 | 07:29 107:26 | 08:20
|16:20 | 17:10 | 18:05 | 20:02 | 20:57 | 21:46 | 22:00 | 21:26 | 20:20 | 19:08 |116:58 | 16:15
2]08:44 | 08:13 | 07:16 17:36-17:40/4 | 07:02 | 05:55 | 05:07 | 05:05 | 05:45 | 06:38 | 07:30 107:28 | 08:21
|16:21 | 17:12 | 18:07 | 20:04 |20:58 | 21:47 [ 22:00 | 21:24 ]20:18 | 19:05 116:56 | 16:14
3|08:44 | 08:12 | 07:14 17:37-17:42/5 | 07:00 | 05:53 | 05:06 | 05:06 | 05:47 | 06:40 | 07:32 107:30 | 08:23
|16:22 | 17:14 | 18:09 | 20:06 |21:00 | 21:48 | 21:59 | 21:22 | 20:16 | 19:03 |1 16:54 | 16:14
408:44 | 08:10 | 07:12 17:38-17:44/6 | 06:57 |05:51 | 05:06 | 05:07 | 05:48 | 06:42 | 07:34 107:31 | 08:24
|16:24 | 17:16 | 18:11 | 20:08 |21:02 | 21:49 [ 21:59 | 21:20 ]20:13 | 19:01 116:53 | 16:13
5]08:43 |08:08 | 07:09 | 06:55 | 05:49 | 05:05 |05:08 | 05:50 | 06:43 | 07:36 107:33 | 08:25
|16:25 | 17:18 | 18:13 | 20:10 |21:04 | 21:50 [ 21:58 | 21:19 ]20:11 | 18:58 116:51 | 16:12
608:43 | 08:06 |07:07 | 06:53 | 05:47 | 05:04 |05:09 | 05:52 | 06:45 | 07:38 107:35 | 08:27
|16:26 | 17:20 | 18:15 | 20:11 |21:05 | 21:51 | 21:58 | 21:17 |20:09 | 18:56 116:49 | 16:12
7108:43 | 08:04 | 07:05 | 06:50 | 05:45 | 05:04 |05:09 | 05:53 | 06:47 | 07:39 107:37 | 08:28
|16:27 | 17:22 | 18:17 | 20:13 |21:07 | 21:52 | 21:57 | 21:15 | 20:06 | 18:53 116:47 | 16:11
808:42 |08:03 |07:02 | 06:48 | 05:43 | 05:03 |05:10 | 05:55 | 06:49 | 07:41 107:39 | 08:29
116:29 | 17:24 | 18:18 | 20:15 |21:09 | 21:53 | 21:56 | 21:13 | 20:04 | 18:51 116:45 | 16:11
908:42 | 08:01 | 07:00 | 06:46 | 05:41 | 05:02 |05:11 | 05:57 | 06:50 | 07:43 107:41 | 08:31
|16:30 | 17:26 | 18:20 | 20:17 |21:11 | 21:54 | 21:56 | 21:11 |20:01 | 18:49 | 16:44 | 16:11
10| 08:41 | 07:59 | 06:58 | 06:43 ] 05:39 | 05:02 |05:13 | 05:58 | 06:52 | 07:45 18:11-18:17/6 | 07:43 | 08:32
16:32 | 17:28 | 18:22 | 20:19 |21:12 | 21:55 | 21:55 | 21:09 |19:59 | 18:46 116:42 | 16:10
11]08:40 | 07:57 | 06:55 | 06:41 |05:37 | 05:01 | 05:14 | 06:00 | 06:54 | 07:47 18:10-18:15/5 | 07:45 | 08:33
|16:33 | 17:30 | 18:24 | 20:21 | 21:14 | 21:55 | 21:54 | 21:07 |19:56 | 18:44 116:40 | 16:10
12]08:40 | 07:55 | 06:53 | 06:38 | 05:36 | 05:01 | 05:15 | 06:02 | 06:56 | 07:48 18:10-18:13/3 | 07:47 | 08:34
|16:35 | 17:32 | 18:26 | 20:22 |21:16 | 21:56 | 21:53 | 21:05 |19:54 | 18:42 116:38 | 16:10
13]08:39 | 07:53 | 06:50 | 06:36 | 05:34 | 05:01 | 05:16 | 06:04 20:27-20:33/6 | 06:57 | 07:50 18:09-18:10/1 |07:48 | 08:35
|16:36 | 17:34 | 18:28 | 20:24 |21:17 | 21:57 | 21:52 | 21:03 |19:52 | 18:39 116:37 | 16:10
14]08:38 | 07:51 | 06:48 | 06:34 |05:32 | 05:00 |05:17 | 06:05 20:26-20:31/5 | 06:59 | 07:52 107:50 | 08:36
|16:38 | 17:36 | 18:30 | 20:26 |21:19 | 21:58 | 21:51 | 21:01 |19:49 | 18:37 116:35 | 16:10
15]08:37 | 07:49 | 06:46 | 06:32 ]05:31 | 05:00 |05:18 | 06:07 20:25-20:30/5 |07:01 | 07:54 107:52 | 08:37
|16:39 | 17:38 | 18:31 | 20:28 |21:21 | 21:58 [ 21:50 | 20:59 |19:47 ] 18:35 116:34 | 16:10
16 | 08:36 | 07:47 | 06:43 | 06:29 |05:29 | 05:00 |05:20 | 06:09 20:22-20:27/5 |07:02 | 07:56 1 07:54 | 08:38
|16:41 | 17:40 | 18:33 | 20:30 |21:22 | 21:59 | 21:49 | 20:56 |19:44 | 18:32 116:32 | 16:10
17]08:35 | 07:45 | 06:41 | 06:27 | 05:27 ] 05:00 |05:21 | 06:11 20:20-20:25/5 | 07:04 | 07:58 107:56 | 08:39
|16:43 | 17:42 | 18:35 | 20:31 |21:24 | 21:59 | 21:48 | 20:54 |19:42 ] 18:30 116:31 | 16:10
18]08:3¢ | 07:43 | 06:38 | 06:25 | 05:26 | 05:00 |05:22 | 06:12 20:18-20:23/5 |07:06 | 07:59 1 07:58 | 08:40
| 16:45 | 17:44 | 18:37 | 20:33 |21:26 | 22:00 |21:47 | 20:52 119:39 | 18:28 116:29 | 16:10
19]08:33 | 07:41 | 06:36 | 06:22 | 05:24 | 05:00 |05:24 | 06:14 20:18-20:21/3 | 07:08 | 08:01 ] 08:00 | 08:40
| 16:46 | 17:46 | 18:39 | 20:35 |21:27 | 22:00 |21:45 | 20:50 119:37 | 18:26 116:28 | 16:11
2008:32 |07:38 | 06:34 | 06:20 ] 05:23 | 05:00 |05:25 | 06:16 20:18-20:19/1 | 07:09 | 08:03 1 08:01 | 08:41
|16:48 | 17:48 | 18:41 | 20:37 |21:29 | 22:00 |21:44 | 20:48 119:35 | 18:24 116:27 | 16:11
2108:31 |07:36 | 06:31 | 06:18 |05:21 | 05:00 |05:26 | 06:17 |07:11 | 08:05 | 08:03 | 08:42
|16:50 | 17:50 | 18:42 | 20:39 |21:30 | 22:01 |21:43 | 20:46 119:32 | 18:21 116:25 | 16:11
22108:29 |07:34 | 06:29 | 06:16 | 05:20 | 05:00 |05:28 | 06:19 | 07:13 ] 08:07 ] 08:05 | 08:42
|16:52 | 17:52 | 18:44 | 20:40 |21:32 | 22:01  |21:42 | 20:43 119:30 | 18:19 116:24 | 16:12
23108:28 | 07:32 | 06:26 | 06:14 20:12-20:14/2 | 05:19 | 05:01 | 05:29 | 06:21 | 07:15 | 08:09 1 08:07 | 08:43
|16:53 | 17:54 | 18:46 | 20:42 |21:33 | 22:01  |21:40 | 20:41 119:27 | 18:17 116:23 | 16:12
2408:27 | 07:30 | 06:24 | 06:11 20:12-20:16/4 | 05:17 | 05:01 | 05:31 | 06:23 | 07:16 | 08:11 | 08:08 | 08:43
| 16:55 | 17:56 | 18:48 | 20:44 |21:35 | 22:01  [21:39 | 20:39 19:25 | 18:15 116:22 | 16:13
25]08:26 | 07:28 | 06:22 | 06:09 20:13-20:17/4 | 05:16 | 05:01 | 05:32 | 06:24 | 07:18 | 07:12 108:10 | 08:43
| 16:57 | 17:57 | 18:50 | 20:46 |21:36 | 22:01  |21:37 | 20:37 119:22 | 17:13 116:21 | 16:14
26]08:24 | 07:25 | 06:19 | 06:07 20:14-20:19/5 | 05:15 | 05:02 | 05:34 | 06:26 |07:20 | 07:14 1 08:12 | 08:44
|16:59 | 17:59 | 18:52 | 20:48 |21:38 | 22:00 |21:36 | 20:34 119:20 | 17:11 116:20 | 16:14
27108:23 |07:23 | 06:17 | 06:05 20:18-20:21/3 | 05:13 | 05:02 | 05:35 | 06:28 |07:22 | 07:16 108:13 | 08:44
|17:01 | 18:01 | 18:53 | 20:49 |21:39 | 22:01  |21:34 | 20:32 |19:17 | 17:08 116:19 | 16:15
2808:21 | 07:21 | 06:14 | 06:03 20:18-20:22/4 | 05:12 | 05:03 | 05:37 | 06:30 107:23 | 07:18 1 08:15 | 08:44
|17:03 | 18:03 | 18:55 | 20:51 |21:40 | 22:01 |21:32 | 20:30 |19:15 | 17:06 116:18 | 16:16
29108:20 | | 07:12 | 06:01 20:19-20:24/5 | 05:11 | 05:03 | 05:39 | 06:31 | 07:25 | 07:20 108:17 | 08:44
|17:05 | | 19:57 | 20:53 |21:42 | 22:01  |21:31 | 20:27 119:13 | 17:04 116:17 | 16:17
30 08:18 | | 07:09 | 05:59 20:20-20:24/4 | 05:10 | 05:04 | 05:40 | 06:33 | 07:27 | 07:22 1 08:18 | 08:44
117:07 | | 19:59 | 20:55 |21:43 | 22:00 [21:29 | 20:25 ]19:10 | 17:02 116:16 | 16:18
31]08:17 | | 07:07 | | 05:09 | | 05:42 | 06:35 | | 07:24 | | 08:44
117:09 | | 20:01 | | 21:44 | |21:28 | 20:23 | | 17:00 | | 16:19

Sonnenscheinstunden | 252 | 274 | 367 | 419 | 492 | 507 | 510 | 458 | 382 | 329 | 261 | 236
Anzahl Minuten mit Schatten 0 0 17 31 0 0 0 35 0 15 0 0

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

Tag im Monat Sonnenaufgang  (SS:MM) Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (SS:MM) Schattenende/Minuten mit Schatten
Sonnenuntergang (SS:MM) Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (SS:MM) Schattenende/Minuten mit Schatten
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Projekt: Lizenzierter Anwender:
Grabstederfeld Ingenieurbiiro PLANkon
Blumenstrasse 26
DE-26121 Oldenburg
044139034-0
Roman Wagner vom Berg / mail@plankon.de

Berechnet:

04.06.2024 16:41/3.6.377

SHADOW - Kalender pro WEA

Berechnung: Gesamtbelastung WEA: 10 - vorh. E-126 EP4_1_Herrenmoor

Annahmen fiir Schattenwurfberechnung

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

|Januar |Februar |Marz | April | Mai | Juni | Juli |August |SeptembdiOktober | NovembefDezember
1] 08:44 | 08:15 | 07:19 | 07:05 | 05:57 | 05:08 | 05:04 | 05:43 | 06:37 | 07:29 | 07:26 | 08:20
| 16:20 | 17:10 | 18:05 | 20:02 | 20:57 | 21:46 | 22:00 | 21:26 | 20:20 | 19:08 | 16:58 | 16:15
2| 08:44 | 08:13 | 07:16 | 07:02 | 05:55 | 05:07 | 05:05 | 05:45 | 06:38 | 07:30 | 07:28 | 08:21
| 16:21 | 17:12 | 18:07 | 20:04 | 20:58 | 21:47 | 22:00 | 21:24 | 20:18 | 19:05 | 16:56 | 16:14
3| 08:44 | 08:12 | 07:14 | 07:00 | 05:53 | 05:06 | 05:06 | 05:47 | 06:40 | 07:32 | 07:30 | 08:23
| 16:22 | 17:14 | 18:09 | 20:06 | 21:00 | 21:48 | 21:59 | 21:22 | 20:16 | 19:03 | 16:54 | 16:14
4 | 08:44 | 08:10 | 07:12 | 06:57 | 05:51 | 05:06 | 05:07 | 05:48 | 06:42 | 07:34 | 07:31 | 08:24
| 16:24 | 17:16 | 18:11 | 20:08 | 21:02 | 21:49 | 21:59 | 21:20 | 20:13 | 19:01 | 16:53 | 16:13
5108:43 | 08:08 | 07:09 | 06:55 | 05:49 | 05:05 | 05:08 | 05:50 | 06:43 | 07:36 | 07:33 | 08:26
| 16:25 | 17:18 | 18:13 | 20:10 | 21:04 | 21:50 | 21:58 | 21:19 | 20:11 | 18:58 | 16:51 | 16:12
6 | 08:43 | 08:06 | 07:07 | 06:53 | 05:47 | 05:04 | 05:08 | 05:52 | 06:45 | 07:38 | 07:35 | 08:27
| 16:26 | 17:20 | 18:15 | 20:12 | 21:06 | 21:51 | 21:58 | 21:17 | 20:09 | 18:56 | 16:49 | 16:12
7 | 08:43 | 08:04 | 07:05 | 06:50 | 05:45 | 05:04 | 05:09 | 05:53 | 06:47 | 07:39 | 07:37 | 08:28
| 16:27 | 17:22 | 18:17 | 20:13 | 21:07 | 21:52 | 21:57 | 21:15 | 20:06 | 18:53 | 16:47 | 16:11
8 | 08:42 | 08:03 | 07:02 | 06:48 | 05:43 | 05:03 | 05:10 | 05:55 | 06:49 | 07:41 | 07:39 | 08:29
| 16:29 | 17:24 | 18:18 | 20:15 | 21:09 | 21:53 | 21:56 | 21:13 | 20:04 | 18:51 | 16:45 | 16:11
9 | 08:42 | 08:01 | 07:00 | 06:46 | 05:41 | 05:02 | 05:11 | 05:57 | 06:50 | 07:43 | 07:41 | 08:31
| 16:30 | 17:26 | 18:20 | 20:17 | 21:11 | 21:54 | 21:56 | 21:11 | 20:01 | 18:49 | 16:44 | 16:11
10 | 08:41 | 07:59 | 06:58 | 06:43 | 05:39 | 05:02 | 05:13 | 05:58 | 06:52 | 07:45 | 07:43 | 08:32
| 16:32 | 17:28 | 18:22 | 20:19 | 21:12 | 21:55 | 21:55 | 21:09 | 19:59 | 18:46 | 16:42 | 16:10
11 | 08:40 | 07:57 | 06:55 | 06:41 | 05:37 | 05:01 | 05:14 | 06:00 | 06:54 | 07:47 | 07:45 | 08:33
| 16:33 | 17:30 | 18:24 | 20:21 | 21:14 | 21:56 | 21:54 | 21:07 | 19:56 | 18:44 | 16:40 | 16:10
12 | 08:40 | 07:55 | 06:53 | 06:38 | 05:36 | 05:01 | 05:15 | 06:02 | 06:56 | 07:48 | 07:47 | 08:34
| 16:35 | 17:32 | 18:26 | 20:22 | 21:16 | 21:56 | 21:53 | 21:05 | 19:54 | 18:42 | 16:38 | 16:10
13 | 08:39 | 07:53 | 06:50 | 06:36 | 05:34 | 05:01 | 05:16 | 06:04 | 06:57 | 07:50 | 07:49 | 08:35
| 16:36 | 17:34 | 18:28 | 20:24 | 21:18 | 21:57 | 21:52 | 21:03 | 19:52 | 18:39 | 16:37 | 16:10
14 | 08:38 | 07:51 | 06:48 | 06:34 | 05:32 | 05:00 | 05:17 | 06:05 | 06:59 | 07:52 | 07:50 | 08:36
| 16:38 | 17:36 | 18:30 | 20:26 | 21:19 | 21:58 | 21:51 | 21:01 | 19:49 | 18:37 | 16:35 | 16:10
15 | 08:37 | 07:49 | 06:46 | 06:32 | 05:31 | 05:00 | 05:18 | 06:07 | 07:01 | 07:54 | 07:52 | 08:37
| 16:39 | 17:38 | 18:31 | 20:28 | 21:21 | 21:58 | 21:50 | 20:59 | 19:47 | 18:35 | 16:34 | 16:10
16 | 08:36 | 07:47 | 06:43 | 06:29 | 05:29 | 05:00 | 05:20 | 06:09 | 07:02 | 07:56 | 07:54 | 08:38
| 16:41 | 17:40 | 18:33 | 20:30 | 21:22 | 21:59 | 21:49 | 20:57 | 19:44 | 18:32 | 16:32 | 16:10
17 | 08:35 | 07:45 | 06:41 | 06:27 | 05:27 | 05:00 | 05:21 | 06:11 | 07:04 | 07:58 | 07:56 | 08:39
| 16:43 | 17:42 | 18:35 | 20:31 | 21:24 | 21:59 | 21:48 | 20:54 | 19:42 | 18:30 | 16:31 | 16:10
18 | 08:34 | 07:43 | 06:38 | 06:25 | 05:26 | 05:00 | 05:22 | 06:12 | 07:06 | 07:59 | 07:58 | 08:40
| 16:45 | 17:44 | 18:37 | 20:33 | 21:26 | 22:00 | 21:47 | 20:52 | 19:39 | 18:28 | 16:29 | 16:10
19 | 08:33 | 07:41 | 06:36 | 06:22 | 05:24 | 05:00 | 05:24 | 06:14 | 07:08 | 08:01 | 08:00 | 08:40
| 16:46 | 17:46 | 18:39 | 20:35 | 21:27 | 22:00 | 21:45 | 20:50 | 19:37 | 18:26 | 16:28 | 16:11
20 | 08:32 | 07:38 | 06:34 | 06:20 | 05:23 | 05:00 | 05:25 | 06:16 | 07:09 | 08:03 | 08:01 | 08:41
| 16:48 | 17:48 | 18:41 | 20:37 | 21:29 | 22:00 | 21:44 | 20:48 | 19:35 | 18:24 | 16:27 | 16:11
21 | 08:31 | 07:36 | 06:31 | 06:18 | 05:21 | 05:00 | 05:26 | 06:17 | 07:11 | 08:05 | 08:03 | 08:42
| 16:50 | 17:50 | 18:42 | 20:39 | 21:30 | 22:01 | 21:43 | 20:46 | 19:32 | 18:21 | 16:25 | 16:11
22 | 08:30 | 07:34 | 06:29 | 06:16 | 05:20 | 05:00 | 05:28 | 06:19 | 07:13 | 08:07 | 08:05 | 08:42
| 16:52 | 17:52 | 18:44 | 20:40 | 21:32 | 22:01 | 21:42 | 20:43 | 19:30 | 18:19 | 16:24 | 16:12
23| 08:28 | 07:32 | 06:26 | 06:14 | 05:19 | 05:01 | 05:29 | 06:21 | 07:15 | 08:09 | 08:07 | 08:43
| 16:53 | 17:54 | 18:46 | 20:42 | 21:33 | 22:01 | 21:40 | 20:41 | 19:27 | 18:17 | 16:23 | 16:12
24 | 08:27 | 07:30 | 06:24 | 06:11 | 05:17 | 05:01 | 05:31 | 06:23 | 07:16 | 08:11 | 08:08 | 08:43
| 16:55 | 17:56 | 18:48 | 20:44 | 21:35 | 22:01 | 21:39 | 20:39 | 19:25 | 18:15 | 16:22 | 16:13
25 | 08:26 | 07:28 | 06:22 | 06:09 | 05:16 | 05:01 | 05:32 | 06:24 | 07:18 | 07:12 | 08:10 | 08:43
| 16:57 | 17:57 | 18:50 | 20:46 | 21:36 | 22:01 | 21:37 | 20:37 | 19:22 | 17:13 | 16:21 | 16:14
26 | 08:24 | 07:25 | 06:19 | 06:07 | 05:15 | 05:02 | 05:34 | 06:26 | 07:20 | 07:14 | 08:12 | 08:44
| 16:59 | 17:59 | 18:52 | 20:48 | 21:38 | 22:01 | 21:36 | 20:34 | 19:20 | 17:11 | 16:20 | 16:14
27 | 08:23 | 07:23 | 06:17 | 06:05 | 05:13 | 05:02 | 05:35 | 06:28 | 07:22 | 07:16 | 08:13 | 08:44
| 17:01 | 18:01 | 18:53 | 20:49 | 21:39 | 22:01 | 21:34 | 20:32 | 19:17 | 17:08 | 16:19 | 16:15
28 | 08:21 | 07:21 | 06:14 | 06:03 | 05:12 | 05:03 | 05:37 | 06:30 | 07:23 | 07:18 | 08:15 | 08:44
| 17:03 | 18:03 | 18:55 | 20:51 | 21:40 | 22:01 | 21:33 | 20:30 | 19:15 | 17:06 | 16:18 | 16:16
29 | 08:20 | | 07:12 | 06:01 | 05:11 | 05:03 | 05:39 | 06:31 | 07:25 | 07:20 | 08:17 | 08:44
| 17:05 | | 19:57 | 20:53 | 21:42 | 22:01 | 21:31 | 20:27 | 19:13 | 17:04 | 16:17 | 16:17
30 | 08:18 | | 07:09 | 05:59 | 05:10 | 05:04 | 05:40 | 06:33 | 07:27 | 07:22 | 08:18 | 08:44
| 17:07 | | 19:59 | 20:55 | 21:43 | 22:00 | 21:29 | 20:25 | 19:10 | 17:02 | 16:16 | 16:18
31| 08:17 | | 07:07 | | 05:09 | | 05:42 | 06:35 | | 07:24 | | 08:44
| 17:09 | | 20:01 | | 21:44 | | 21:28 | 20:23 | | 17:00 | | 16:19

Sonnenscheinstunden | 252 | 274 | 367 | 419 | 492 | 507 | 510 | 458 | 382 | 329 | 261 | 236
Anzahl Minuten mit Schatten 0 0 0 0 0 0 0 0 0 0 0 0

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

Tag im Monat Sonnenaufgang  (SS:MM) Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (SS:MM) Schattenende/Minuten mit Schatten
Sonnenuntergang (SS:MM) Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (SS:MM) Schattenende/Minuten mit Schatten
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Projekt: Lizenzierter Anwender:
Grabstederfeld Ingenieurbiiro PLANkon
Blumenstrasse 26
DE-26121 Oldenburg
044139034-0
Roman Wagner vom Berg / mail@plankon.de

Berechnet:

04.06.2024 16:41/3.6.377

SHADOW - Kalender pro WEA

Berechnung: Gesamtbelastung WEA: 11 - vorh. E-40/6.44_11

Annahmen fiir Schattenwurfberechnung

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

|Januar |Februar |Marz | April | Mai | Juni | Juli |August |SeptembdiOktober | NovembefDezember
1] 08:44 | 08:14 | 07:18 | 07:04 | 05:56 | 05:08 | 05:04 | 05:43 | 06:36 | 07:28 | 07:25 | 08:19
| 16:20 | 17:10 | 18:05 | 20:02 | 20:56 | 21:45 | 22:00 | 21:25 | 20:20 | 19:07 | 16:58 | 16:15
2| 08:44 | 08:13 | 07:16 | 07:02 | 05:54 | 05:07 | 05:05 | 05:45 | 06:38 | 07:30 | 07:27 | 08:21
| 16:21 | 17:12 | 18:06 | 20:04 | 20:58 | 21:46 | 21:59 | 21:23 | 20:18 | 19:05 | 16:56 | 16:14
3 08:43 | 08:11 | 07:13 | 06:59 | 05:52 | 05:06 | 05:05 | 05:46 | 06:39 | 07:32 | 07:29 | 08:22
| 16:22 | 17:14 | 18:08 | 20:06 | 21:00 | 21:47 | 21:59 | 21:22 | 20:15 | 19:02 | 16:54 | 16:13
4 |08:43 | 08:09 | 07:11 | 06:57 | 05:50 | 05:05 | 05:06 | 05:48 | 06:41 | 07:33 | 07:31 | 08:24
| 16:23 | 17:16 | 18:10 | 20:07 | 21:01 | 21:48 | 21:58 | 21:20 | 20:13 | 19:00 | 16:52 | 16:12
5108:43 | 08:08 | 07:09 | 06:54 | 05:48 | 05:04 | 05:07 | 05:50 | 06:43 | 07:35 | 07:33 | 08:25
| 16:24 | 17:18 | 18:12 | 20:09 | 21:03 | 21:49 | 21:58 | 21:18 | 20:10 | 18:58 | 16:50 | 16:12
6 | 08:42 | 08:06 | 07:06 | 06:52 | 05:46 | 05:04 | 05:08 | 05:51 | 06:45 | 07:37 | 07:35 | 08:26
| 16:26 | 17:20 | 18:14 | 20:11 | 21:05 | 21:50 | 21:57 | 21:16 | 20:08 | 18:55 | 16:48 | 16:11
7 | 08:42 | 08:04 | 07:04 | 06:50 | 05:44 | 05:03 | 05:09 | 05:53 | 06:46 | 07:39 | 07:37 | 08:28
| 16:27 | 17:22 | 18:16 | 20:13 | 21:07 | 21:51 | 21:57 | 21:14 | 20:06 | 18:53 | 16:47 | 16:11
8 | 08:42 | 08:02 | 07:02 | 06:47 | 05:42 | 05:02 | 05:10 | 05:55 | 06:48 | 07:41 | 07:39 | 08:29
| 16:28 | 17:24 | 18:18 | 20:15 | 21:08 | 21:52 | 21:56 | 21:12 | 20:03 | 18:51 | 16:45 | 16:11
9 | 08:41 | 08:00 | 06:59 | 06:45 | 05:41 | 05:02 | 05:11 | 05:56 | 06:50 | 07:42 | 07:40 | 08:30
| 16:30 | 17:26 | 18:20 | 20:16 | 21:10 | 21:53 | 21:55 | 21:10 | 20:01 | 18:48 | 16:43 | 16:10
10 | 08:40 | 07:58 | 06:57 | 06:43 | 05:39 | 05:01 | 05:12 | 05:58 | 06:52 | 07:44 | 07:42 | 08:31
| 16:31 | 17:28 | 18:22 | 20:18 | 21:12 | 21:54 | 21:54 | 21:08 | 19:58 | 18:46 | 16:41 | 16:10
11 | 08:40 | 07:56 | 06:55 | 06:40 | 05:37 | 05:01 | 05:13 | 06:00 | 06:53 | 07:46 | 07:44 | 08:32
| 16:33 | 17:30 | 18:23 | 20:20 | 21:14 | 21:55 | 21:53 | 21:06 | 19:56 | 18:43 | 16:40 | 16:10
12 | 08:39 | 07:54 | 06:52 | 06:38 | 05:35 | 05:01 | 05:14 | 06:01 | 06:55 | 07:48 | 07:46 | 08:34
| 16:34 | 17:32 | 18:25 | 20:22 | 21:15 | 21:56 | 21:53 | 21:04 | 19:53 | 18:41 | 16:38 | 16:10
13 ] 08:38 | 07:52 | 06:50 | 06:36 | 05:33 | 05:00 | 05:15 | 06:03 | 06:57 | 07:50 | 07:48 | 08:35
| 16:36 | 17:34 | 18:27 | 20:24 | 21:17 | 21:56 | 21:52 | 21:02 | 19:51 | 18:39 | 16:36 | 16:09
14 | 08:37 | 07:50 | 06:48 | 06:33 | 05:32 | 05:00 | 05:17 | 06:05 | 06:58 | 07:51 | 07:50 | 08:36
| 16:37 | 17:35 | 18:29 | 20:25 | 21:19 | 21:57 | 21:51 | 21:00 | 19:49 | 18:37 | 16:35 | 16:09
15 | 08:37 | 07:48 | 06:45 | 06:31 | 05:30 | 05:00 | 05:18 | 06:07 | 07:00 | 07:53 | 07:52 | 08:36
| 16:39 | 17:37 | 18:31 | 20:27 | 21:20 | 21:58 | 21:50 | 20:58 | 19:46 | 18:34 | 16:33 | 16:09
16 | 08:36 | 07:46 | 06:43 | 06:29 | 05:28 | 05:00 | 05:19 | 06:08 | 07:02 | 07:55 | 07:54 | 08:37
| 16:41 | 17:39 | 18:33 | 20:29 | 21:22 | 21:58 | 21:48 | 20:56 | 19:44 | 18:32 | 16:32 | 16:10
17 | 08:35 | 07:44 | 06:40 | 06:26 | 05:27 | 05:00 | 05:20 | 06:10 | 07:04 | 07:57 | 07:55 | 08:38
| 16:42 | 17:41 | 18:35 | 20:31 | 21:24 | 21:59 | 21:47 | 20:54 | 19:41 | 18:30 | 16:30 | 16:10
18 | 08:34 | 07:42 | 06:38 | 06:24 | 05:25 | 04:59 | 05:22 | 06:12 | 07:05 | 07:59 | 07:57 | 08:39
| 16:44 | 17:43 | 18:36 | 20:33 | 21:25 | 21:59 | 21:46 | 20:52 | 19:39 | 18:27 | 16:29 | 16:10
19 | 08:32 | 07:40 | 06:35 | 06:22 | 05:24 | 04:59 | 05:23 | 06:13 | 07:07 | 08:01 | 07:59 | 08:40
| 16:46 | 17:45 | 18:38 | 20:34 | 21:27 | 21:59 | 21:45 | 20:49 | 19:36 | 18:25 | 16:27 | 16:10
20 | 08:31 | 07:38 | 06:33 | 06:20 | 05:22 | 05:00 | 05:25 | 06:15 | 07:09 | 08:03 | 08:01 | 08:40
| 16:47 | 17:47 | 18:40 | 20:36 | 21:28 | 22:00 | 21:44 | 20:47 | 19:34 | 18:23 | 16:26 | 16:11
21 | 08:30 | 07:36 | 06:31 | 06:17 | 05:21 | 05:00 | 05:26 | 06:17 | 07:11 | 08:04 | 08:03 | 08:41
| 16:49 | 17:49 | 18:42 | 20:38 | 21:30 | 22:00 | 21:42 | 20:45 | 19:32 | 18:21 | 16:25 | 16:11
22 | 08:29 | 07:34 | 06:28 | 06:15 | 05:19 | 05:00 | 05:27 | 06:19 | 07:12 | 08:06 | 08:04 | 08:42
| 16:51 | 17:51 | 18:44 | 20:40 | 21:31 | 22:00 | 21:41 | 20:43 | 19:29 | 18:19 | 16:24 | 16:11
23| 08:28 | 07:31 | 06:26 | 06:13 | 05:18 | 05:00 | 05:29 | 06:20 | 07:14 | 08:08 | 08:06 | 08:42
| 16:53 | 17:53 | 18:46 | 20:42 | 21:33 | 22:00 | 21:40 | 20:41 | 19:27 | 18:16 | 16:22 | 16:12
24 | 08:26 | 07:29 | 06:23 | 06:11 | 05:17 | 05:00 | 05:30 | 06:22 | 07:16 | 08:10 | 08:08 | 08:42
| 16:55 | 17:55 | 18:47 | 20:44 | 21:34 | 22:00 | 21:38 | 20:38 | 19:24 | 18:14 | 16:21 | 16:13
25 | 08:25 | 07:27 | 06:21 | 06:09 | 05:15 | 05:01 | 05:32 | 06:24 | 07:18 | 07:12 | 08:09 | 08:43
| 16:57 | 17:57 | 18:49 | 20:45 | 21:36 | 22:01 | 21:37 | 20:36 | 19:22 | 17:12 | 16:20 | 16:13
26 | 08:24 | 07:25 | 06:19 | 06:06 | 05:14 | 05:01 | 05:33 | 06:26 | 07:19 | 07:14 | 08:11 | 08:43
| 16:58 | 17:59 | 18:51 | 20:47 | 21:37 | 22:00 | 21:35 | 20:34 | 19:19 | 17:10 | 16:19 | 16:14
27 | 08:22 | 07:23 | 06:16 | 06:04 | 05:13 | 05:02 | 05:35 | 06:27 | 07:21 | 07:16 | 08:13 | 08:43
| 17:00 | 18:01 | 18:53 | 20:49 | 21:39 | 22:00 | 21:34 | 20:32 | 19:17 | 17:08 | 16:18 | 16:15
28 | 08:21 | 07:20 | 06:14 | 06:02 | 05:12 | 05:02 | 05:36 | 06:29 | 07:23 | 07:18 | 08:14 | 08:44
| 17:02 | 18:03 | 18:55 | 20:51 | 21:40 | 22:00 | 21:32 | 20:29 | 19:15 | 17:06 | 16:17 | 16:15
29 | 08:19 | | 07:11 | 06:00 | 05:11 | 05:03 | 05:38 | 06:31 | 07:25 | 07:19 | 08:16 | 08:44
| 17:04 | | 19:56 | 20:53 | 21:41 | 22:00 | 21:30 | 20:27 | 19:12 | 17:04 | 16:16 | 16:16
30 | 08:18 | | 07:09 | 05:58 | 05:10 | 05:03 | 05:40 | 06:33 | 07:26 | 07:21 | 08:18 | 08:44
| 17:06 | | 19:58 | 20:54 | 21:42 | 22:00 | 21:29 | 20:25 | 19:10 | 17:02 | 16:15 | 16:17
31| 08:16 | | 07:06 | | 05:09 | | 05:41 | 06:34 | | 07:23 | | 08:44
| 17:08 | | 20:00 | | 21:44 | | 21:27 | 20:22 | | 17:00 | | 16:18

Sonnenscheinstunden | 252 | 274 | 367 | 419 | 492 | 507 | 510 | 458 | 382 | 329 | 261 | 236
Anzahl Minuten mit Schatten 0 0 0 0 0 0 0 0 0 0 0 0

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

Tag im Monat Sonnenaufgang  (SS:MM) Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (SS:MM) Schattenende/Minuten mit Schatten
Sonnenuntergang (SS:MM) Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (SS:MM) Schattenende/Minuten mit Schatten
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Projekt: Lizenzierter Anwender:
Grabstederfeld Ingenieurbiiro PLANkon
Blumenstrasse 26
DE-26121 Oldenburg
044139034-0
Roman Wagner vom Berg / mail@plankon.de

Berechnet:

04.06.2024 16:41/3.6.377

SHADOW - Kalender pro WEA

Berechnung: Gesamtbelastung WEA: 12 - vorh. E-40/6.44_12

Annahmen fiir Schattenwurfberechnung

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

|Januar |Februar |Marz | April | Mai | Juni | Juli |August |SeptembdiOktober | NovembefDezember
1] 08:44 | 08:14 | 07:18 | 07:04 | 05:56 | 05:08 | 05:04 | 05:43 | 06:36 | 07:28 | 07:25 | 08:19
| 16:20 | 17:10 | 18:05 | 20:02 | 20:56 | 21:45 | 22:00 | 21:25 | 20:20 | 19:07 | 16:58 | 16:15
2| 08:44 | 08:13 | 07:16 | 07:02 | 05:54 | 05:07 | 05:05 | 05:45 | 06:38 | 07:30 | 07:27 | 08:21
| 16:21 | 17:12 | 18:06 | 20:04 | 20:58 | 21:46 | 21:59 | 21:23 | 20:17 | 19:05 | 16:56 | 16:14
3 08:43 | 08:11 | 07:13 | 06:59 | 05:52 | 05:06 | 05:05 | 05:46 | 06:39 | 07:32 | 07:29 | 08:22
| 16:22 | 17:14 | 18:08 | 20:05 | 21:00 | 21:47 | 21:59 | 21:22 | 20:15 | 19:02 | 16:54 | 16:13
4 |08:43 | 08:09 | 07:11 | 06:57 | 05:50 | 05:05 | 05:06 | 05:48 | 06:41 | 07:33 | 07:31 | 08:24
| 16:23 | 17:16 | 18:10 | 20:07 | 21:01 | 21:48 | 21:58 | 21:20 | 20:13 | 19:00 | 16:52 | 16:12
5108:43 | 08:08 | 07:09 | 06:54 | 05:48 | 05:04 | 05:07 | 05:49 | 06:43 | 07:35 | 07:33 | 08:25
| 16:24 | 17:18 | 18:12 | 20:09 | 21:03 | 21:49 | 21:58 | 21:18 | 20:10 | 18:58 | 16:50 | 16:12
6 | 08:42 | 08:06 | 07:06 | 06:52 | 05:46 | 05:04 | 05:08 | 05:51 | 06:45 | 07:37 | 07:35 | 08:26
| 16:26 | 17:20 | 18:14 | 20:11 | 21:05 | 21:50 | 21:57 | 21:16 | 20:08 | 18:55 | 16:48 | 16:11
7 | 08:42 | 08:04 | 07:04 | 06:50 | 05:44 | 05:03 | 05:09 | 05:53 | 06:46 | 07:39 | 07:37 | 08:28
| 16:27 | 17:22 | 18:16 | 20:13 | 21:07 | 21:51 | 21:57 | 21:14 | 20:06 | 18:53 | 16:47 | 16:11
8 | 08:42 | 08:02 | 07:02 | 06:47 | 05:42 | 05:02 | 05:10 | 05:55 | 06:48 | 07:41 | 07:39 | 08:29
| 16:28 | 17:24 | 18:18 | 20:15 | 21:08 | 21:52 | 21:56 | 21:12 | 20:03 | 18:51 | 16:45 | 16:11
9 | 08:41 | 08:00 | 06:59 | 06:45 | 05:40 | 05:02 | 05:11 | 05:56 | 06:50 | 07:42 | 07:40 | 08:30
| 16:30 | 17:26 | 18:20 | 20:16 | 21:10 | 21:53 | 21:55 | 21:10 | 20:01 | 18:48 | 16:43 | 16:10
10 | 08:40 | 07:58 | 06:57 | 06:43 | 05:39 | 05:01 | 05:12 | 05:58 | 06:52 | 07:44 | 07:42 | 08:31
| 16:31 | 17:28 | 18:22 | 20:18 | 21:12 | 21:54 | 21:54 | 21:08 | 19:58 | 18:46 | 16:41 | 16:10
11 | 08:40 | 07:56 | 06:55 | 06:40 | 05:37 | 05:01 | 05:13 | 06:00 | 06:53 | 07:46 | 07:44 | 08:32
| 16:33 | 17:30 | 18:23 | 20:20 | 21:14 | 21:55 | 21:53 | 21:06 | 19:56 | 18:43 | 16:40 | 16:10
12 | 08:39 | 07:54 | 06:52 | 06:38 | 05:35 | 05:01 | 05:14 | 06:01 | 06:55 | 07:48 | 07:46 | 08:33
| 16:34 | 17:32 | 18:25 | 20:22 | 21:15 | 21:56 | 21:53 | 21:04 | 19:53 | 18:41 | 16:38 | 16:10
13 ] 08:38 | 07:52 | 06:50 | 06:36 | 05:33 | 05:00 | 05:15 | 06:03 | 06:57 | 07:50 | 07:48 | 08:35
| 16:36 | 17:34 | 18:27 | 20:24 | 21:17 | 21:56 | 21:52 | 21:02 | 19:51 | 18:39 | 16:36 | 16:09
14 | 08:37 | 07:50 | 06:48 | 06:33 | 05:32 | 05:00 | 05:17 | 06:05 | 06:58 | 07:51 | 07:50 | 08:36
| 16:37 | 17:35 | 18:29 | 20:25 | 21:19 | 21:57 | 21:51 | 21:00 | 19:49 | 18:37 | 16:35 | 16:09
15 | 08:36 | 07:48 | 06:45 | 06:31 | 05:30 | 05:00 | 05:18 | 06:07 | 07:00 | 07:53 | 07:52 | 08:36
| 16:39 | 17:37 | 18:31 | 20:27 | 21:20 | 21:58 | 21:50 | 20:58 | 19:46 | 18:34 | 16:33 | 16:09
16 | 08:36 | 07:46 | 06:43 | 06:29 | 05:28 | 05:00 | 05:19 | 06:08 | 07:02 | 07:55 | 07:53 | 08:37
| 16:41 | 17:39 | 18:33 | 20:29 | 21:22 | 21:58 | 21:48 | 20:56 | 19:44 | 18:32 | 16:32 | 16:10
17 | 08:35 | 07:44 | 06:40 | 06:26 | 05:27 | 05:00 | 05:20 | 06:10 | 07:04 | 07:57 | 07:55 | 08:38
| 16:42 | 17:41 | 18:35 | 20:31 | 21:23 | 21:59 | 21:47 | 20:54 | 19:41 | 18:30 | 16:30 | 16:10
18 | 08:34 | 07:42 | 06:38 | 06:24 | 05:25 | 04:59 | 05:22 | 06:12 | 07:05 | 07:59 | 07:57 | 08:39
| 16:44 | 17:43 | 18:36 | 20:33 | 21:25 | 21:59 | 21:46 | 20:52 | 19:39 | 18:27 | 16:29 | 16:10
19 | 08:32 | 07:40 | 06:35 | 06:22 | 05:24 | 04:59 | 05:23 | 06:13 | 07:07 | 08:01 | 07:59 | 08:40
| 16:46 | 17:45 | 18:38 | 20:34 | 21:27 | 21:59 | 21:45 | 20:49 | 19:36 | 18:25 | 16:27 | 16:10
20 | 08:31 | 07:38 | 06:33 | 06:20 | 05:22 | 05:00 | 05:25 | 06:15 | 07:09 | 08:03 | 08:01 | 08:40
| 16:47 | 17:47 | 18:40 | 20:36 | 21:28 | 22:00 | 21:44 | 20:47 | 19:34 | 18:23 | 16:26 | 16:11
21 | 08:30 | 07:36 | 06:31 | 06:17 | 05:21 | 05:00 | 05:26 | 06:17 | 07:11 | 08:04 | 08:03 | 08:41
| 16:49 | 17:49 | 18:42 | 20:38 | 21:30 | 22:00 | 21:42 | 20:45 | 19:32 | 18:21 | 16:25 | 16:11
22 | 08:29 | 07:34 | 06:28 | 06:15 | 05:19 | 05:00 | 05:27 | 06:19 | 07:12 | 08:06 | 08:04 | 08:41
| 16:51 | 17:51 | 18:44 | 20:40 | 21:31 | 22:00 | 21:41 | 20:43 | 19:29 | 18:19 | 16:24 | 16:11
23| 08:28 | 07:31 | 06:26 | 06:13 | 05:18 | 05:00 | 05:29 | 06:20 | 07:14 | 08:08 | 08:06 | 08:42
| 16:53 | 17:53 | 18:46 | 20:42 | 21:33 | 22:00 | 21:40 | 20:41 | 19:27 | 18:16 | 16:22 | 16:12
24 | 08:26 | 07:29 | 06:23 | 06:11 | 05:17 | 05:00 | 05:30 | 06:22 | 07:16 | 08:10 | 08:08 | 08:42
| 16:55 | 17:55 | 18:47 | 20:43 | 21:34 | 22:00 | 21:38 | 20:38 | 19:24 | 18:14 | 16:21 | 16:13
25 | 08:25 | 07:27 | 06:21 | 06:09 | 05:15 | 05:01 | 05:32 | 06:24 | 07:18 | 07:12 | 08:09 | 08:43
| 16:57 | 17:57 | 18:49 | 20:45 | 21:36 | 22:00 | 21:37 | 20:36 | 19:22 | 17:12 | 16:20 | 16:13
26 | 08:24 | 07:25 | 06:19 | 06:06 | 05:14 | 05:01 | 05:33 | 06:26 | 07:19 | 07:14 | 08:11 | 08:43
| 16:58 | 17:59 | 18:51 | 20:47 | 21:37 | 22:00 | 21:35 | 20:34 | 19:19 | 17:10 | 16:19 | 16:14
27 | 08:22 | 07:23 | 06:16 | 06:04 | 05:13 | 05:02 | 05:35 | 06:27 | 07:21 | 07:16 | 08:13 | 08:43
| 17:00 | 18:01 | 18:53 | 20:49 | 21:38 | 22:00 | 21:34 | 20:31 | 19:17 | 17:08 | 16:18 | 16:15
28 | 08:21 | 07:20 | 06:14 | 06:02 | 05:12 | 05:02 | 05:36 | 06:29 | 07:23 | 07:18 | 08:14 | 08:44
| 17:02 | 18:03 | 18:55 | 20:51 | 21:40 | 22:00 | 21:32 | 20:29 | 19:14 | 17:06 | 16:17 | 16:15
29 | 08:19 | | 07:11 | 06:00 | 05:11 | 05:03 | 05:38 | 06:31 | 07:25 | 07:19 | 08:16 | 08:44
| 17:04 | | 19:56 | 20:52 | 21:41 | 22:00 | 21:30 | 20:27 | 19:12 | 17:04 | 16:16 | 16:16
30 | 08:18 | | 07:09 | 05:58 | 05:10 | 05:03 | 05:40 | 06:32 | 07:26 | 07:21 | 08:18 | 08:44
| 17:06 | | 19:58 | 20:54 | 21:42 | 22:00 | 21:29 | 20:25 | 19:10 | 17:02 | 16:15 | 16:17
31| 08:16 | | 07:06 | | 05:09 | | 05:41 | 06:34 | | 07:23 | | 08:44
| 17:08 | | 20:00 | | 21:44 | | 21:27 | 20:22 | | 17:00 | | 16:18

Sonnenscheinstunden | 252 | 274 | 367 | 419 | 492 | 507 | 510 | 458 | 382 | 329 | 261 | 236
Anzahl Minuten mit Schatten 0 0 0 0 0 0 0 0 0 0 0 0

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

Tag im Monat Sonnenaufgang  (SS:MM) Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (SS:MM) Schattenende/Minuten mit Schatten
Sonnenuntergang (SS:MM) Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (SS:MM) Schattenende/Minuten mit Schatten
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Projekt: Lizenzierter Anwender:
Grabstederfeld Ingenieurbiiro PLANkon
Blumenstrasse 26
DE-26121 Oldenburg
044139034-0
Roman Wagner vom Berg / mail@plankon.de

Berechnet:

04.06.2024 16:41/3.6.377

SHADOW - Kalender pro WEA

Berechnung: Gesamtbelastung WEA: 13 - vorh. E-40/6.44_13

Annahmen fiir Schattenwurfberechnung

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

|Januar |Februar |Marz | April | Mai | Juni | Juli |August |SeptembdiOktober | NovembefDezember
1] 08:44 | 08:14 | 07:18 | 07:04 | 05:56 | 05:08 | 05:04 | 05:43 | 06:36 | 07:28 | 07:25 | 08:19
| 16:20 | 17:10 | 18:05 | 20:02 | 20:56 | 21:45 | 22:00 | 21:25 | 20:20 | 19:07 | 16:58 | 16:15
2| 08:44 | 08:13 | 07:16 | 07:02 | 05:54 | 05:07 | 05:05 | 05:45 | 06:38 | 07:30 | 07:27 | 08:21
| 16:21 | 17:12 | 18:07 | 20:04 | 20:58 | 21:46 | 21:59 | 21:23 | 20:18 | 19:05 | 16:56 | 16:14
3 08:43 | 08:11 | 07:13 | 06:59 | 05:52 | 05:06 | 05:05 | 05:46 | 06:39 | 07:32 | 07:29 | 08:22
| 16:22 | 17:14 | 18:08 | 20:06 | 21:00 | 21:47 | 21:59 | 21:22 | 20:15 | 19:02 | 16:54 | 16:13
4 |08:43 | 08:09 | 07:11 | 06:57 | 05:50 | 05:05 | 05:06 | 05:48 | 06:41 | 07:33 | 07:31 | 08:24
| 16:23 | 17:16 | 18:10 | 20:07 | 21:01 | 21:48 | 21:58 | 21:20 | 20:13 | 19:00 | 16:52 | 16:13
5108:43 | 08:08 | 07:09 | 06:55 | 05:48 | 05:04 | 05:07 | 05:50 | 06:43 | 07:35 | 07:33 | 08:25
| 16:24 | 17:18 | 18:12 | 20:09 | 21:03 | 21:49 | 21:58 | 21:18 | 20:10 | 18:58 | 16:50 | 16:12
6 | 08:42 | 08:06 | 07:06 | 06:52 | 05:46 | 05:04 | 05:08 | 05:51 | 06:45 | 07:37 | 07:35 | 08:26
| 16:26 | 17:20 | 18:14 | 20:11 | 21:05 | 21:50 | 21:57 | 21:16 | 20:08 | 18:55 | 16:48 | 16:11
7 | 08:42 | 08:04 | 07:04 | 06:50 | 05:44 | 05:03 | 05:09 | 05:53 | 06:46 | 07:39 | 07:37 | 08:28
| 16:27 | 17:22 | 18:16 | 20:13 | 21:07 | 21:51 | 21:57 | 21:14 | 20:06 | 18:53 | 16:47 | 16:11
8 | 08:42 | 08:02 | 07:02 | 06:47 | 05:42 | 05:02 | 05:10 | 05:55 | 06:48 | 07:41 | 07:39 | 08:29
| 16:28 | 17:24 | 18:18 | 20:15 | 21:08 | 21:52 | 21:56 | 21:12 | 20:03 | 18:51 | 16:45 | 16:11
9 | 08:41 | 08:00 | 06:59 | 06:45 | 05:41 | 05:02 | 05:11 | 05:56 | 06:50 | 07:42 | 07:40 | 08:30
| 16:30 | 17:26 | 18:20 | 20:16 | 21:10 | 21:53 | 21:55 | 21:10 | 20:01 | 18:48 | 16:43 | 16:10
10 | 08:40 | 07:58 | 06:57 | 06:43 | 05:39 | 05:01 | 05:12 | 05:58 | 06:52 | 07:44 | 07:42 | 08:31
| 16:31 | 17:28 | 18:22 | 20:18 | 21:12 | 21:54 | 21:54 | 21:08 | 19:58 | 18:46 | 16:41 | 16:10
11 | 08:40 | 07:56 | 06:55 | 06:40 | 05:37 | 05:01 | 05:13 | 06:00 | 06:53 | 07:46 | 07:44 | 08:32
| 16:33 | 17:30 | 18:23 | 20:20 | 21:14 | 21:55 | 21:53 | 21:06 | 19:56 | 18:43 | 16:40 | 16:10
12 | 08:39 | 07:54 | 06:52 | 06:38 | 05:35 | 05:01 | 05:14 | 06:01 | 06:55 | 07:48 | 07:46 | 08:34
| 16:34 | 17:32 | 18:25 | 20:22 | 21:15 | 21:56 | 21:53 | 21:04 | 19:54 | 18:41 | 16:38 | 16:10
13 ] 08:38 | 07:52 | 06:50 | 06:36 | 05:33 | 05:00 | 05:15 | 06:03 | 06:57 | 07:50 | 07:48 | 08:35
| 16:36 | 17:34 | 18:27 | 20:24 | 21:17 | 21:56 | 21:52 | 21:02 | 19:51 | 18:39 | 16:36 | 16:09
14 | 08:37 | 07:50 | 06:48 | 06:33 | 05:32 | 05:00 | 05:17 | 06:05 | 06:58 | 07:51 | 07:50 | 08:36
| 16:37 | 17:35 | 18:29 | 20:25 | 21:19 | 21:57 | 21:51 | 21:00 | 19:49 | 18:37 | 16:35 | 16:09
15 | 08:37 | 07:48 | 06:45 | 06:31 | 05:30 | 05:00 | 05:18 | 06:07 | 07:00 | 07:53 | 07:52 | 08:36
| 16:39 | 17:37 | 18:31 | 20:27 | 21:20 | 21:58 | 21:50 | 20:58 | 19:46 | 18:34 | 16:33 | 16:09
16 | 08:36 | 07:46 | 06:43 | 06:29 | 05:28 | 05:00 | 05:19 | 06:08 | 07:02 | 07:55 | 07:54 | 08:37
| 16:41 | 17:39 | 18:33 | 20:29 | 21:22 | 21:58 | 21:48 | 20:56 | 19:44 | 18:32 | 16:32 | 16:10
17 | 08:35 | 07:44 | 06:40 | 06:26 | 05:27 | 05:00 | 05:20 | 06:10 | 07:04 | 07:57 | 07:55 | 08:38
| 16:42 | 17:41 | 18:35 | 20:31 | 21:24 | 21:59 | 21:47 | 20:54 | 19:41 | 18:30 | 16:30 | 16:10
18 | 08:34 | 07:42 | 06:38 | 06:24 | 05:25 | 04:59 | 05:22 | 06:12 | 07:05 | 07:59 | 07:57 | 08:39
| 16:44 | 17:43 | 18:36 | 20:33 | 21:25 | 21:59 | 21:46 | 20:52 | 19:39 | 18:27 | 16:29 | 16:10
19 | 08:32 | 07:40 | 06:36 | 06:22 | 05:24 | 05:00 | 05:23 | 06:13 | 07:07 | 08:01 | 07:59 | 08:40
| 16:46 | 17:45 | 18:38 | 20:34 | 21:27 | 21:59 | 21:45 | 20:49 | 19:36 | 18:25 | 16:27 | 16:10
20 | 08:31 | 07:38 | 06:33 | 06:20 | 05:22 | 05:00 | 05:25 | 06:15 | 07:09 | 08:03 | 08:01 | 08:40
| 16:48 | 17:47 | 18:40 | 20:36 | 21:28 | 22:00 | 21:44 | 20:47 | 19:34 | 18:23 | 16:26 | 16:11
21 | 08:30 | 07:36 | 06:31 | 06:17 | 05:21 | 05:00 | 05:26 | 06:17 | 07:11 | 08:04 | 08:03 | 08:41
| 16:49 | 17:49 | 18:42 | 20:38 | 21:30 | 22:00 | 21:42 | 20:45 | 19:32 | 18:21 | 16:25 | 16:11
22 | 08:29 | 07:34 | 06:28 | 06:15 | 05:19 | 05:00 | 05:27 | 06:19 | 07:12 | 08:06 | 08:04 | 08:42
| 16:51 | 17:51 | 18:44 | 20:40 | 21:31 | 22:00 | 21:41 | 20:43 | 19:29 | 18:19 | 16:24 | 16:11
23| 08:28 | 07:31 | 06:26 | 06:13 | 05:18 | 05:00 | 05:29 | 06:20 | 07:14 | 08:08 | 08:06 | 08:42
| 16:53 | 17:53 | 18:46 | 20:42 | 21:33 | 22:00 | 21:40 | 20:41 | 19:27 | 18:16 | 16:22 | 16:12
24 | 08:26 | 07:29 | 06:23 | 06:11 | 05:17 | 05:00 | 05:30 | 06:22 | 07:16 | 08:10 | 08:08 | 08:42
| 16:55 | 17:55 | 18:47 | 20:44 | 21:34 | 22:00 | 21:38 | 20:38 | 19:24 | 18:14 | 16:21 | 16:13
25 | 08:25 | 07:27 | 06:21 | 06:09 | 05:15 | 05:01 | 05:32 | 06:24 | 07:18 | 07:12 | 08:09 | 08:43
| 16:57 | 17:57 | 18:49 | 20:45 | 21:36 | 22:01 | 21:37 | 20:36 | 19:22 | 17:12 | 16:20 | 16:13
26 | 08:24 | 07:25 | 06:19 | 06:07 | 05:14 | 05:01 | 05:33 | 06:26 | 07:19 | 07:14 | 08:11 | 08:43
| 16:58 | 17:59 | 18:51 | 20:47 | 21:37 | 22:00 | 21:35 | 20:34 | 19:19 | 17:10 | 16:19 | 16:14
27 | 08:22 | 07:23 | 06:16 | 06:04 | 05:13 | 05:02 | 05:35 | 06:27 | 07:21 | 07:16 | 08:13 | 08:43
| 17:00 | 18:01 | 18:53 | 20:49 | 21:38 | 22:00 | 21:34 | 20:32 | 19:17 | 17:08 | 16:18 | 16:15
28 | 08:21 | 07:20 | 06:14 | 06:02 | 05:12 | 05:02 | 05:37 | 06:29 | 07:23 | 07:18 | 08:14 | 08:44
| 17:02 | 18:03 | 18:55 | 20:51 | 21:40 | 22:00 | 21:32 | 20:29 | 19:15 | 17:06 | 16:17 | 16:15
29 | 08:19 | | 07:11 | 06:00 | 05:11 | 05:03 | 05:38 | 06:31 | 07:25 | 07:19 | 08:16 | 08:44
| 17:04 | | 19:56 | 20:53 | 21:41 | 22:00 | 21:30 | 20:27 | 19:12 | 17:04 | 16:16 | 16:16
30 | 08:18 | | 07:09 | 05:58 | 05:10 | 05:03 | 05:40 | 06:33 | 07:26 | 07:21 | 08:18 | 08:44
| 17:06 | | 19:58 | 20:54 | 21:42 | 22:00 | 21:29 | 20:25 | 19:10 | 17:02 | 16:15 | 16:17
31| 08:16 | | 07:06 | | 05:09 | | 05:41 | 06:34 | | 07:23 | | 08:44
| 17:08 | | 20:00 | | 21:44 | | 21:27 | 20:22 | | 17:00 | | 16:18

Sonnenscheinstunden | 252 | 274 | 367 | 419 | 492 | 507 | 510 | 458 | 382 | 329 | 261 | 236
Anzahl Minuten mit Schatten 0 0 0 0 0 0 0 0 0 0 0 0

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

Tag im Monat Sonnenaufgang  (SS:MM) Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (SS:MM) Schattenende/Minuten mit Schatten
Sonnenuntergang (SS:MM) Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (SS:MM) Schattenende/Minuten mit Schatten
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Projekt: Lizenzierter Anwender:
Grabstederfeld Ingenieurbiiro PLANkon
Blumenstrasse 26
DE-26121 Oldenburg
044139034-0
Roman Wagner vom Berg / mail@plankon.de

Berechnet:

04.06.2024 16:41/3.6.377

SHADOW - Kalender pro WEA

Berechnung: Gesamtbelastung WEA: 14 - GE 5.5-158_1_Bullenmeersbake

Annahmen fiir Schattenwurfberechnung

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

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

Sonnenscheinstunden | 252 | 274 | 367 | 419 | 492 | 507 | 510 | 458 | 382 | 329 | 261 | 236
Anzahl Minuten mit Schatten 0 0 0 0 0 0 0 0 0 0 0 0

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

Tag im Monat Sonnenaufgang  (SS:MM) Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (SS:MM) Schattenende/Minuten mit Schatten
Sonnenuntergang (SS:MM) Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (SS:MM) Schattenende/Minuten mit Schatten
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Projekt: Lizenzierter Anwender:
Grabstederfeld Ingenieurbiiro PLANkon
Blumenstrasse 26
DE-26121 Oldenburg
044139034-0
Roman Wagner vom Berg / mail@plankon.de

Berechnet:

04.06.2024 16:41/3.6.377

SHADOW - Kalender pro WEA

Berechnung: Gesamtbelastung WEA: 15 - GE 5.5-158_2_Bullenmeersbake

Annahmen fiir Schattenwurfberechnung

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

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

Sonnenscheinstunden | 252 | 274 | 367 | 419 | 492 | 507 | 510 | 458 | 382 | 329 | 261 | 236
Anzahl Minuten mit Schatten 0 0 0 0 0 0 0 0 0 0 0 0

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

Tag im Monat Sonnenaufgang  (SS:MM) Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (SS:MM) Schattenende/Minuten mit Schatten
Sonnenuntergang (SS:MM) Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (SS:MM) Schattenende/Minuten mit Schatten
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Projekt: Lizenzierter Anwender:
Grabstederfeld Ingenieurbiiro PLANkon
Blumenstrasse 26
DE-26121 Oldenburg
044139034-0
Roman Wagner vom Berg / mail@plankon.de

Berechnet:

04.06.2024 16:41/3.6.377

SHADOW - Kalender pro WEA

Berechnung: Gesamtbelastung WEA: 16 - GE 3.8-130_3_Bullenmeersbake

Annahmen fiir Schattenwurfberechnung

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

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

Sonnenscheinstunden | 252 | 274 | 367 | 419 | 492 | 507 | 510 | 458 | 382 | 329 | 261 | 236
Anzahl Minuten mit Schatten 0 0 0 0 0 0 0 0 0 0 0 0

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

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

Grabstederfeld

SHADOW - Grafischer Kalender pro WEA

Berechnung: Gesamtbelastung
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Lizenzierter Anwender:

Ingenieurbiiro PLANkon

Blumenstrasse 26

DE-26121 Oldenburg

044139034 -0

Roman Wagner vom Berg / mail@plankon.de

Berechnet:

04.06.2024 16:41/3.6.377
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Projekt:

Grabstederfeld

SHADOW - Grafischer Kalender pro WEA

Berechnung: Gesamtbelastung
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Lizenzierter Anwender:

Ingenieurbiiro PLANkon

Blumenstrasse 26

DE-26121 Oldenburg

044139034 -0

Roman Wagner vom Berg / mail@plankon.de

Berechnet:

04.06.2024 16:41/3.6.377
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Projekt: Lizenzierter Anwender:

Grabstederfeld Ingenieurbiiro PLANkon
Blumenstrasse 26
DE-26121 Oldenburg
044139034 -0
Roman Wagner vom Berg / mail@plankon.de

Berechnet:

04.06.2024 16:41/3.6.377
SHADOW - Karte

Berechnung: Gesamtbelastung

Stunden/Jahr, Astron.max.mdgl.
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(C) OpenStreetMap contributors, Data OpenStreetMap and contributors, ODbL
I e
0 250 500 750 1000m
Karte: EMD OpenStreetMap , MaB3stab 1:25.000, Mitte: UTM (north)-WGS84 Zone: 32 Ost: 432.401 Nord: 5.910.580
A Neue WEA * Existierende WEA s Schattenrezeptor
Hbéhe der Schattenkarte: Hohenlinien: CONTOURLINE_Bockhorn Jiihrdenerfeld_SLG STG.wpo (8)
Zeitschritt: 3 Minuten, Schrittweite: 7 Tag(e), Kartenauflésung: 20 m, Sichtbarkeit Auflésung: 10 m, Augenhdhe: 1,5 m
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Station OLDENBURG

Station OLDENBURG

Breite 53 Grad 6 Min. N
Laenge 8 Grad 15Min.E
Hoehe 5m ueber NN
Zahl der verwendeten Jahre: 28

SONNE| WOLKEN

LUFTTEMPERATUR FEUCHTE NIEDERSCHLAG
T:;i - g‘:;l g:;l tz:l gl;z : m -I ttl. Zahl der Dam:;)f — gi N?;ir' LM_?;egeZ?ﬁ: S;T:ln. .
mittel Max. Min, Max, Min. B Pk Sommer | e e | 0N Needig i | Swchug
tage tage tage Hoehe von mindestens dauer
(GradC) (hPa) (Prozent) (mm) 1 mm 10mm | (Stunden) (Prozent)
Jan. by g 29 -1.9 13.0 -205 7 17 6.0 87 66.1 13 1 81
Feb. 1.1 39 -1.8 16.8 -18.5 5 17 5.8 84 41.3 10 1 77
Mrz. 38 75 B 23.7 -19.7 1 13 6.6 80 55.7 12 1 74
Apr. 75 122 34 29.4 -6.8 5 0 79 76 48.5 11 1 68
Mai 12.2 17.0 T2 31.0 -22 1 2 10.5 74 65.0 11 2 68
Juni 15.3 20.2 10.3 32.8 1.0 5 13.2 75 745 12 2 68
Juli 16.6 21.3 12.0 35.0 37 6 15.0 78 74.3 11 2 69
Aug. 16.4 215 11.8 34.3 3.1 6 14.8 79 68.8 11 2 64
Sep. 135 18.4 9.4 28.4 -2 1 13.0 83 58.1 10 1 66
Okt. 9.6 135 6.2 25.2 -3.8 0 105 85 61.0 11 2 72
Nowv. 52 7.8 25 19.0 -11.7 1 7 8.0 87 67.4 13 2 80
Dez. 21 4.2 -3 15.0 -17.0 6 15 6.6 88 69.3 13 2 82
Jahr 8.7 125 49 35.0 -20.5 19 74 20 9.8 81 749.9 138 18 72
@ 95



