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1 Einleitung

Die Landwind Planung GmbH & Co. KG plant stidoéstlich der Ortschaft
Soéllingen (Landkreis Helmstedt, Niedersachsen) als Repowering-Projekt
den Neubau eines Windparks, bestehend aus 17 Anlagen mit 164 m Na-
benhohe. Dazu wird der bestehende Windpark mit 17 Anlagen komplett
zuriick gebaut.

Fiir dieses Vorhaben wird in dem vorliegenden Gutachten eine Prognose
Uber den zu erwartenden Schattenwurf in der Umgebung erstellt. Dazu
werden an den vom Auftraggeber vorgesehenen 17 Standorten die neuen,
geplanten Windenergieanlagen angesetzt. Dabei werden keine weiteren
Anlagen beriicksichtigt.

Es wird die aus dem Betrieb aller Windenergieanlagen resultierende Be-
schattung im Umfeld der Anlagen, insbesondere an ausgewahlten Gebau-
den mit Wohnnutzung in den umliegenden Ortschaften, ermittelt.
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2 Der Standort

Die Windparkflache befindet sich slidostlich von Soéllingen (Landkreis
Helmstedt). Weitere Ortschaften in der Umgebung sind Jerxheim im Wes-
ten und Ohrsleben im Osten. Der Ort Schoningen liegt 6 km nérdlich.

Das nahere Umfeld ist durch groRrdumige landwirtschaftliche Nutzung
ohne Hecken und nur vereinzelte Blische und Baumreihen entlang der
Feldwege und StralRen gepréagt. Die nachstgelegenen geschlossenen Wald-
bestdande befinden sich im Norden entlang des H6henzugs Elm ab ca. 5 km
Entfernung. In nordwestlicher Richtung liegt in ca. 15 km Entfernung ein
schmaler, West-Ost gerichteter bewaldeter Hiigelkamm (Asse) und im
Stdwesten in 14 km Abstand der bewaldete GroRe Fallstein.

Das Geldnde ist im nahen Umfeld leicht hiigelig mit typischen H6hen von
80-130 m NN. Im Norden steigt das Gelande zum Elm auf Hohen bis lGber
300 m NN an. Nach Siiden fallt es zum GroRen Graben auf ca. 80 m NN ab.
Der Hohenzug Asse im Nordwesten weist Hohen um 220-230 m NN auf.
Im Slidwesten liegt in ca. 14 km Abstand der Grol3e Fallstein mit Héhen bis
288 m NN.

Die neuen Standorte befinden sich auf Hoéhen von 81-105 m . NN. Es sol-
len Nordex N163/5.x-5.700 mit 163 m Rotordurchmesser und 164 m Na-
benhohe errichtet werden. Die Bestandsanlagen werden im Rahmen des
Vorhabens zuriickgebaut. Uberlagerungen durch den gleichzeitigen Be-
trieb aller 17 Anlagen werden bei der Berechnung beriicksichtigt.

Alle 17 Anlagenstandorte sind nach Angabe des Auftraggebers angesetzt
worden. Die Immissionsorte wurden auf Kartengrundlage angesetzt und
mit dem Auftraggeber abgestimmt. Die Lage ist den Karten im Anhang zu
entnehmen.
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3 Allgemeines zum Schattenwurf

Die Nutzung der Windenergie ist insgesamt eine umweltfreundliche MaR-
nahme, da fossile Energietrager geschont werden. Neben dem positiven
Umwelteffekt, sind jedoch bei einer konkreten Entscheidung (iber die Er-
richtung von Windenergieanlagen an einem vorgesehenen Standort auch
potentielle negative Auswirkungen zu untersuchen und zu bericksichti-
gen. Neben dem schon langer beachteten Schall gewinnt gerade in Anbe-
tracht der gréBer werdenden Naben- und Gesamthohen der eingesetzten
Windenergieanlagen der Schattenwurf an Bedeutung. Zusatzlich wurde in
der Vergangenheit teilweise die Reflexion des Sonnenlichts an den Rotor-
blattern als storend fiir Anwohner eingeschatzt (Disco-Effekt). Hier konnte
durch veranderte Anstriche und Oberflachen der Rotorblatter die Reflexi-
on weitgehend ausgeschlossen werden.

Im Mittelpunkt der Betrachtung des Schattenwurfs von Windenergieanla-
gen steht die Frage nach dessen Einwirkung auf Menschen, die in Nach-
barschaft der Windenergieanlagen leben und wohnen. Ziel ist es dabei,
den positiven Umwelteffekt — Nutzung der Windenergie — mit moglichst
geringen bzw. zu vernachldssigenden negativen Effekten zu erreichen.

Wahrend die stérenden Wirkungen von Schall schon wesentlich langer
wissenschaftlich untersucht worden sind, gibt es fiir die Beschattungs-
problematik kaum Anhaltspunkte. Somit existieren auch keine rechtlichen
Grundlagen sondern allenfalls Empfehlungen aus den Hinweisen des Lan-
derausschusses fir Immissionen (LAI) die fir die Genehmigung als Ent-
scheidungsgrundlage dienen. Diese orientieren sich dabei am Versuch,
Werte festzusetzen, die mit hoher Wahrscheinlichkeit von Menschen
nicht als storend empfunden werden. Alles in allem handelt es sich um ei-
ne vorsichtige Be-

Theoretische Schattenreichweite trachtungsweise.
Unterschieden wird
c 5000 ~ dabei zwischen dem
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Sonnenhoéhenwinkel in Grad Schatten der Anlage
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Vom DEWI - Deut-
sches Windenergieinstitut in Wilhelmshaven wurden im Jahre 1998 theo-
retische Betrachtungen zur Schattenreichweite in Abhangigkeit der Hohe
einer Windenergieanlage und dem Sonnenstand angestellt und veréffent-
licht . Eine grafische Aufbereitung dieser Ergebnisse zeigt die Abbildung
auf dieser Seite. Dargestellt ist hier die theoretische Reichweite des Schat-
tens, ausgehend von wolkenfreiem Himmel. Aufgetragen ist die Schat-

1 Tjado Osten, Thomas Pahlke in DEWI Magazin Nr. 13, August 1998, S. 6ff.
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Die langste Reichweite hat der Schatten bei tiefstehender Sonne, also ins-
besondere kurz nach Sonnenaufgang bzw. kurz vor Sonnenuntergang und
im Winter. Zur Einordnung der dargestellten Werte sei darauf hingewie-
sen, dass eine Sonnenhdhe von 1,5 Grad zehn Minuten nach Sonnenauf-
gang erreicht wird, eine Sonnenhéhe von 3 Grad schon 15 Minuten spa-
ter. Innerhalb einer knappen halben Stunde andert sich der theoretische
Einwirkungsbereich drastisch, die Reichweite halbiert sich. Im weiteren
Verlauf des Tages andert sich die theoretische Reichweite nicht mehr ganz
so stark. Der zu prifende Bereich ergibt sich aus dem Abstand zur WEA, in
welchem die Sonnenflache gerade zu 20 % durch ein Rotorblatt verdeckt
wird. Da die Blatttiefe nicht Uber den gesamten Fllgel konstant ist, son-
dern zur Rotorblattspitze hin abnimmt, wird ersatzweise ein rechteckiges
Rotorblatt mit einer mittleren Blatttiefe ermittelt und zugrunde gelegt.

Eine Charakteristik des Schattenwurfes besteht darin, dass im Tagesver-
lauf entsprechend der Sonnenbahn sich auch die Himmelsrichtung andert,
in die der Schatten fallt. Somit sind einzelne Gebaude im Tagesverlauf
immer nur innerhalb begrenzter Zeitraume vom Schatten betroffen. Ob
innerhalb des theoretischen Zeitraums und der theoretisch maximalen
Reichweite tatsachlich ein Schatten entsteht, hdngt letztendlich auch vom
Wetter, der Bewdlkung, ab.

Da bei Windenergieanlagen praktisch nur der sich schnell verdandernde
Schatten der Rotorblatter als stérend empfunden wird, reduzieren sich die
Zeiten der tatsachlichen Beeintrdchtigung gegeniiber den theoretischen
Zeiten um die Stillstandszeiten der Windenergieanlagen. Steht der Rotor
der Windenergieanlage quer zur Schattenrichtung (Windrichtung quer zur
Schattenrichtung) so ist die Stérwirkung nochmals deutlich reduziert.

Als tolerierbare Belastung durch Schattenwurf bei maximal moglicher Be-
schattung werden die Anhaltswerte der ,WEA-Schattenwurf-Hinweise”
(vom staatlichen Umweltamt Schleswig und anderen 2002 erarbeitet) an-
gesetzt. Sie wurden von dem Landerausschuss fir Immissionen (LAI) aner-
kannt. Diese empfehlen eine aufsummierte maximale Beschattungsdauer
von 30 Stunden jahrlich und taglich maximal 30 Minuten (Grenzwerte).
Fiir diese Angaben wird von , worst-case” Bedingungen ausgegangen und
ein Sonnenhdhenwinkel grofler 3 Grad zugrundegelegt. Die Berechnung
soll fur einen punktférmigen Rezeptor in 2 m Hbéhe erfolgen. Fiir die hier
vorliegende Betrachtung wird von den oben genannten Bedingungen und
Grenzwerten ausgegangen. Der Rezeptor wird aus programmtechnischen
Grinden jedoch nicht punktférmig, sondern mit einer Flache von 10 cm x
10 cm angenommen. Dadurch liegen die berechneten Schattenwurfdau-
ern leicht Gber den Ergebnissen flir punktformige Rezeptoren. Die Rezep-
toren sind wegen der grofRen Anzahl von Windenergieanlagen auf den
Gewachshausmodus eingestellt. Hier wird der Schatten im Gegensatz zum
Fenstermodus aus allen Richtungen empfangen.
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4 Berechnung des Schattenwurfs

In Berechnungen von Schattenwurf-Weiten und -Zeiten werden alle Rand-
bedingungen, die vorstehend geschildert wurden, mit ihren unglinstigsten
Auspragungen angesetzt. D.h. es wird davon ausgegangen, dass es nie
Wolken gibt, keine Flaute herrscht und somit die Windenergieanlagen sich
immer drehen und der Wind immer aus der gleichen Richtung wie die
Sonne kommt und damit die grofSte mogliche Flache von Schatten betrof-
fen ist.

Der Einfluss des Bewdlkungsgrades, der Flautenzeiten (Zeiten, in denen
der Rotor steht) und der Stellung des Rotors wird im zweiten Schritt durch
eine Berechnung des meteorologisch wahrscheinlichen Schattenwurfs er-
fasst.

Die Berechnung des Schattenwurfes wird mit dem Programm
WindPRO von EMD International A/S (Aalborg-Danemark) in der Version
3.4.424 vom Juli 2021 mit dem Programmteil Shadow vorgenommen.

Als Schattenverursacher wurden 17 geplante Windenergieanlagen ange-
nommen. Eine Vorbelastung ist nicht vorhanden. Die angesetzten Koordi-
naten sind dem Anhang (Shadow-Hauptergebnis) zu entnehmen. Dabei
wurden die folgenden technischen Daten der Windenergieanlagen zu-
grundegelegt. Die Nummerierung der Anlagen bezieht sich auf die im Be-
rechnungsausdruck SHADOW (siehe Anhang) angegebene Liste:

o Gesamtbelastung:

alle geplanten 17 WEA im Windpark Sollingen

0 17 x Nordex N163/5.x-5.700 WEA 01 bis WEA 17
5.700 kW Nennleistung
163 m Rotordurchmesser
164 m Nabenhohe

Der Schattenwurf wird an ausgewahlten auf der Kartengrundlage erkenn-
baren Gebauden mit vermuteter Wohnnutzung im Umfeld der Windener-
gieanlagen ermittelt, die den neu zu errichtenden Windenergieanlagen
am nachsten liegen.

Die dadurch entstehenden Untersuchungspunkte werden im Vokabular
der verwendeten Software als ,Schattenrezeptoren” bezeichnet. Hier im
Text auch Immissionsorte (I0) genannt. Die Schattenrezeptoren werden
entsprechend der Vorgabe des , Arbeitskreises Schattenwurf von Wind-
energieanlagen” angesetzt. Konkret sind jeweils tiber den entsprechenden
Hauswanden in einer Hohe von 2 m ebene Rezeptoren mit einer GroRe
von 0,1 m x 0,1 m angenommen (annahernd punktférmig). Fir real in den
Gebaduden vorhandene Fenster kénnen sich andere Beschattungsdauern,
als hier rechnerisch ermittelt, ergeben, da die Positionen und GréfRen von
den hier getroffenen Annahmen abweichen werden. Allerdings bleibt
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auch ggf. vorhandener schattenverdeckender Bewuchs vor den Fenstern
hier unbeachtet.

In einem zweiten Schritt wurden Schattendauerlinien fir die Umgebung
des Windparks berechnet. Hier wird fiir jeden Punkt auf einem Raster von
20 x 20 Metern die im Jahresverlauf auftretende Beschattung ermittelt
und Punkte gleicher Beschattungsdauer werden durch Linien verbunden.
Im Anhang befinden sich die Ausdrucke der Berechnungen.
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Die Berechnungsergebnisse des Programmes WindPRO, Programmteil
Shadow zum Berechnen des Schattenwurfes im Rahmen dieses Gutach-
tens befinden sich im Anhang, nachfolgend einige erganzende Erlauterun-
gen zu den einzelnen Berechnungsergebnissen.

SHADOW - Hauptergebnis

Auf dieser Ausgabeseite werden die Berechnungsgrundlagen und eine
Kurzfassung der Berechnungsergebnisse aufgefiihrt. Das Berechnungsver-
fahren ist kurz textlich erlautert und die beriicksichtigten Anlagenstandor-
te und Schattenrezeptoren sind tabellarisch angegeben.

Fiir die Windenergieanlagen sind neben den genauen Standorten und den
entscheidenden technischen Daten Nabenhdhe und Rotordurchmesser
auch weitere Angaben enthalten, wie z.B. den Beschattungsbereich (siehe
Kapitel 3) und -wenn vorhanden- die Rotordrehzahl.

Die Schattenrezeptoren (Untersuchungspunkte) sind in einer gesonderten
Tabelle mit allen relevanten Daten abgedruckt. Der hier genannte Azi-
mutwinkel (nur wichtig im Fenstermodus) bezeichnet die Himmelsrich-
tung, in die das Fenster zeigt. Nach Stiden zeigenden Fenstern ist ein Win-
kel von 0 Grad zugeordnet, der Winkel ist im Uhrzeigersinn positiv gezahlt,
so dass sich fir nach Westen gerichtete Fenster ein Winkel von +90 Grad
und flr nach Osten weisende Fenster ein Winkel von -90 Grad ergibt. Im
Ausrichtungsmodus , Gewachshaus-Modus“ wird Schatten aus allen Him-
melsrichtungen empfangen und der Azimutwinkel steht auf -180,0 Grad.

Die ,,Neigung des Fensters” bezieht sich auf die Neigung gegeniiber dem
Boden. Fenster in den AuRenwanden haben einen Winkel von 90 Grad,
gegebenenfalls vorhandene Dachfenster haben entsprechend abweichen-
de Ausrichtungen.

Unter ,Berechnungsergebnisse” werden die unter ,worst-case”-
Annahmen, (d. h. die astronomische, maximale Beschattungsdauer) be-
rechneten Ergebnisse kurz zusammengefasst. Diese sind neben der Anzahl
der Tage im Jahr, die Gesamtdauer in Stunden und Minuten pro Jahr so-
wie die maximalen taglichen Schattendauern in Stunden und Minuten pro
Tag.

An einem Vergleich der Ergebnisse fiir die verschiedenen Fenster wird
deutlich, wie vielschichtig die Erscheinungsformen der Beschattung sind.
So gibt es Fenster, die im Jahresverlauf an recht vielen Tagen, aber jeweils
nur kurz betroffen sind, wahrend auf andere an wenigen Tagen, dafir
aber umso langer der Schatten fallt.

SHADOW - Kalender

Der Kalenderausdruck , Kalender” (nur ausgedruckt fiir die Rezeptoren an
denen Schatten auftritt) zeigt flir jeden Schattenrezeptor separat, an wel-
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chen Tagen im Jahr und lGber welche Dauer am einzelnen Tag mit Schatten
zu rechnen ist.
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In einer Tabelle sind spaltenweise die Monate und zeilenweise die Tage
(zwei Zeilen pro Tag) angegeben. Firr jeden Tag sind die Sonnenaufgangs-
und die Sonnenuntergangszeit ausgedruckt. Fallt an dem entsprechenden
Tag ein Schatten einer Windenergieanlage auf das Fenster, wird die Schat-
tendauer, die Anfangs- und Endzeit des Schattens sowie die Bezeichnung
der verursachenden Windenergieanlage aufgefiihrt.

Eine Erlauterung der einzelnen Werte befindet sich unterhalb der Tabelle.
Als letzte Zeile der Tabelle sind die Schattendauern in Minuten pro Monat
aufaddiert. Im Shadow Kalender sind nur die Schatten verursachenden
Windenergieanlagen aufgefiihrt.

Anhand der Angaben kann ermittelt werden, welchen Beitrag zur Ge-
samtbeschattung die einzelnen Anlagen liefern.

SHADOW - Kalender, graphisch

Die graphische Kalenderdarstellung ist eine Ubersichtliche Aufbereitung
und Erganzung zu den tabellarischen Kalendern. Die Darstellung ist fir alle
Schattenrezeptoren, die vom Schattenwurf der Windenergieanlagen be-
troffen sind, ausgefiihrt. In den Grafiken ist fir die einzelnen Rezeptoren
schnell erkennbar, wie sich die Beschattungszeiten lber das Jahr und die
einzelnen Tage verteilen. Als Anhaltspunkte sind jeweils die Zeiten des
Sonnenauf- und untergangs, fir die Sommermonate unter Berlcksichti-
gung der Sommerzeit, als Begrenzungslinien eingetragen. Die Schattenan-
teile der verschiedenen Anlagenstandorte sind durch die Farbgebung
identifizierbar.

s5: (Rezeptorbezeichnung, Wohnhaus)
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SHADOW - Karte der Schattendauerlinien

Als letzter Ausdruck findet sich eine Karte mit eingetragenen Linien glei-
cher Schattendauer pro Jahr. Aus dieser Karte ist leicht ablesbar, welche
Bereiche am starksten vom Schattenwurf betroffen sind. Die Karte zeigt
deutlich, dass die Schattenwirkung weit nach Osten und Westen reicht
und in direkter Nord- bzw. Siid-Richtung unproblematischer ist.

Schattenwurfdiagramm fiir eine Windanlage fiir ein ganzes Jahr

Norden

21.Dezember Sonnenaufgang 21.Dezember Sonnenuntergang

Westen Osten

- 21.Juni Sonnenuntergang
21.Juni Sonnenaufgang =
Siden

Das Diagramm zeigt die komplette Flache, auf

der eine Windanlage im Laufe eines Jahres ———— 0 stunden
Schatten werfen kann.

Die Windanlage ist der rote Stern in der Mitte.
Dort und in deren ndaherer Umgebung ist der
meiste Schatten moglich, da dort die Sonne
oben am Himmel steht (die rote bis zu den
griinen Linien). Diese hohen Sonnenwinkel sind 40 Stunden
haufiger als die sehr niedrigen zur Dammerung 50 Stunden
in deren Folge der Schattenwurf auf einer Fla-
che weniger wird. Dann werden auch weiter
entfernte Gebiete erreicht (die blauen Linien).
Die violette Linie ist die Grenze, ab der kein
Schatten mehr vorkommt.

Die Farben der Linien in der Karte im Anhang kén-
nen von den hier beschriebenen abweichen.

1 Stunden

3 Stunden
5 Stunden
10 Stunden
20 Stunden

30 Stunden

60 Stunden
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6 Ergebnis der Schattenwurfberechnung
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An dieser Stelle werden kurz die Endergebnisse der im Anhang befindli-
chen Ausdrucke zusammengefasst. Die Berechnungen wurden fiir die 17
geplanten Windenergieanlagen (Gesamtbelastung) durchgefiihrt.

Der real entstehende Anteil der Beschattung wird langfristig gesehen bei
nur ca. 25% dieser berechneten Werte liegen. Hinzu kommt, dass bei die-
sen Werten eine Abschirmung der Fenster durch Hindernisse und auch
Bdaume nicht bericksichtigt wird, und so die Schattenwirkung besonders
von Frihjahr bis Herbst weiter gemindert wird.

Auf dem Kalender und den graphischen Kalenderausdrucken ist der Schat-
tenwurfanteil der vom Auftraggeber beantragten Windenergieanlagen gut
zu erkennen. Der Kalender und der graphische Kalender, fiir die vom
Schattenwurf betroffenen Rezeptoren, befinden sich im Anhang. An den
im Einzelnen betrachteten Schattenrezeptoren ergibt sich folgende Situa-
tion der astronomisch maximal moglichen und der meteorologischen
wahrscheinlichen Beschattungsdauer:

Immissionspunkt bitle:strl?r:-g Gesamtbelastung | - Gesamt-
astr. max. meteor. wahrsch.| belastung
10 Nr. Name Stunden / Jahr Stunden /Jahr  [Minuten / Tag

[Std:Min] [Std:Min] [Std:Min]
10 d01 |Jerxheim, Am Pfingstgras 16 10:09 01:36 00:24
10 d02 |Jerxheim, Halberstadter Str. 6B 00:00 00:00 00:00
10 d03 |Jerxheim, Helmstedter Str. 162 16:39 01:43 00:23
10 d04 | Ohrsleben, Wiesenweg 1 00:00 00:00 00:00
10 d08 |Sollingen, An der Schaferei 5 52:50 07:26 00:25
10 d09 |Sollingen, BahnhofstralRe 4 55:52 07:27 00:47
10 d12 |Sollingen, BahnhofstralRe 7 59:21 08:03 00:30
10 d14 |Sollingen, Gartenstralle 9 65:28 10:29 00:32
10 d17 |Sollingen, Gartenstralle 18 81:27 13:51 00:33
10 d20 |Sollingen, Gartenstralle 22 98:30 16:53 00:33
10 d23 |Sollingen, Hauptstrae 1 12:51 01:42 00:25
10 d25 |Sollingen, HauptstraRe 5 33:09 03:51 00:26
10 d28 |Sollingen, HauptstraRe 12 28:02 03:51 00:27
10 d32 |Sollingen, HauptstraRe 24 39:28 06:06 00:27
10 d35 |Sollingen, HauptstraRe 30 47:13 07:16 00:28
10 d37 |Sollingen, HauptstraRe 36 70:31 11:13 00:30
10 d39 |Sollingen, HauptstraRe 40 55:51 08:26 00:28
10 d40 |Sollingen, HauptstraRe 52 40:38 05:43 00:26
10 d42 |Sollingen, HauptstraRe 56 45:19 05:44 00:25
10 d44 |Sollingen, HauptstraRe 60 43:33 05:20 00:26
10 d45 |Sollingen, HauptstraRe 70 28:14 03:37 00:26
10 d46 |Sollingen, HauptstraRe 72 11:23 01:43 00:25
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10 d48 |Sollingen, Miihlenhof 3 15:47 05:03 00:29
10 d51 |Sollingen, Pabstorfer Weg 10 99:24 16:41 00:33
10 d54 |Sollingen, Pabstorfer Weg 15 123:23 21:28 00:39
10 d56 |Sollingen, PoststralRe 4 52:46 06:46 00:30
10 d57 |Sollingen, RingstraRe 5 62:04 09:10 00:28
10 d60 |Sollingen, RingstraRe 15 69:00 10:34 00:29
10 d61 |Sollingen, RingstraRe 16 77:26 12:02 00:31
10 d63 |Sollingen, RingstraRe 21 62:35 09:40 00:28
10 d67 |Sollingen, Schulstralle 1 51:10 06:34 00:28
10 d69 |Sollingen, Schulstralle 3 50:58 06:53 00:28
10 d71 |Sollingen, Schulstralle 6 46:32 07:21 00:29
10 d75 |Sollingen, Schulstralle 14 53:47 08:31 00:30
10 d77 |Sollingen, Sonnenhof 1 161:57 27:42 00:56
10 d79 |Sollingen, Tongrubenweg 2 41:53 05:10 00:28
10 d80 |Sollingen, Tongrubenweg 3 46:40 05:47 00:29

Tabelle 1: Die jdhrlichen Schattenzeiten fiir die astronomisch maximal mégliche und die meteorologi-
sche, wahrscheinliche Beschattungsdauer sowie die tagliche maximale Beschattungsdauer in
der rechten Spalte

Die Verteilung der Schattenwurfdauer auf der gesamten betrachteten Fla-
che kann der Karte im Anhang anhand der Iso-Schattenlinien fiir den jahr-
lichen Schattenwurf entnommen werden.

Die neuen Anlagen erzeugen besonders im Ort Sollingen hohe Schatten-
wurfzeiten. Diese werden vor allem von den Anlagen 10-13 erzeugt, die
Ostlich bis stidostlich des Ortes am nachsten stehen. Jede der 4 Anlagen
alleine wirde die Grenzwerte einhalten. Zusammen addieren sich die
Schattenzeiten im Jahresverlauf, von Winter bis spates Friihjahr und vom
spaten Sommer bis in den Winter, jeweils in den Morgenstunden und fiih-
ren zu Uberschreitungen der astronomisch maximal moglichen 30 Stun-
den jahrlich. Die Schattenwurfzeiten sind im Siidosten von Séllingen am
hochsten und nehmen tendenziell Richtung Norden und Westen ab. Im
Nordwesten werden Schattenwurfzeiten von weniger als 30 Stunden jahr-
lich erreicht. Der meteorologisch wahrscheinliche Schattenwurf, also das
was tatsdchlich im Mittel zu erwarten ware, liegt bei ca. ein Sechstel bis
ein Achtel des astronomisch maximal moglichen Schattenwurfes.

Die taglichen Schattenwurfzeiten bleiben meist unter den maximal mogli-
chen 30 Minuten. Es gibt Ausnahmen mit geringer Uberschreitung von
wenigen Minuten und zwei grélRere mit maximal 56 Minuten taglich am
Sonnenhof 1 und mit maximal 47 Minuten in der BahnhofstraRe 4.

Fir die Einhaltung der Grenzwerte muss eine spezielle Steuerung die
Windenergieanlagen 10 bis 14 und WEA 16 abschalten kdnnen (s. Berech-
nung im Anhang). Das Abschaltmodul besteht aus einem Sonnenscheinde-
tektor und einer Steuereinheit, die bei einem moglichen Schattenwurf (in
Abhangigkeit des Azimutwinkels der Windanlage und des Sonnenstands)
die entsprechenden Windkraftanlagen abschaltet. Durch dieses Modul
muss sichergestellt werden, dass die Windenergieanlagen, in dem kriti-
schen Zeitraum mit Schattenwurf auf die betroffenen Immissionsorte, ab-
geschaltet werden und so die Richtwerte nicht (iberschritten werden.
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In den weiteren umliegenden Ortschaften werden die Grenzwerte deut-
lich unterschritten (im Osten von Jerxheim) oder es wird kein Schatten-
wurf erzeugt, wie im restlichen Jerxheim, in Jerxheim Bahnhof und in
Ohrsleben.

SOWIWAS — Energie GmbH
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SOWIWAS — Energie GmbH

7 Zusammenfassung

Durch Errichtung und Betrieb der beantragten neuen Windenergieanlagen
ist Schattenwurf in den umliegenden Ortschaften zu erwarten.

Der den Anlagen am néachsten gelegene Ort Séllingen ist dabei am starks-
ten betroffen. Hier wird im gréf3ten Teil des Ortes der Richtwert von jahr-
lich maximal 30 Stunden Uberschritten. Dabei nimmt der astronomisch
maximale Schattenwurf vom Siidosten des Ortes mit Beschattungszeiten
von um 50 bis Gber 100 Stunden jahrlich nach Nordwesten ab mit Be-
schattungszeiten von um 45 bis 30 Stunden und weniger jahrlich. In den
weiteren umliegenden Ortschaften liegt der Schattenwurf unter dem
Grenzwert (Jerxheim) oder ist bei null (Bahnhof Jerxheim und Ohrsleben).
Die tatsdchlichen Beschattungszeiten (meteorologisch wahrscheinlich)
wurden mit einem Sechstel (der oben genannten Zeiten) und weniger be-
rechnet.

Die tagliche Beschattungsdauer liegt bis auf Ausnahmen meist unter 30
Minuten taglich.

Zur Verhinderung der Uberschreitungen miissen die Anlagen 10-14 und 16
an ein Schattenabschaltmodul angeschlossen werden. Damit werden die
Grenzwerte an den Immissionsorten eingehalten.

Fiir die Untersuchung wurden die durch den Auftraggeber dieses Gutach-
tens beantragten 17 Windenergieanlagen des Typs Nordex N163/5.x-
5.700 mit einer Nabenhohe von 164 m und einem Rotordurchmesser von
163 m an den vom Auftraggeber vorgegebenen Positionen angesetzt.
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Die vorstehenden Angaben sind unparteiisch und nach bestem Wissen
und Gewissen ermittelt worden. Schadensersatzanspriiche sind ausge-
schlossen. Abschriften und Ausziige dirfen ohne Genehmigung des Ver-
fassers nur vom Auftraggeber erstellt werden, um am beschriebenen
Standort das Projekt zu realisieren.

SOWIWAS - Energie GmbH

Energie aus Sonne, Wind, Wasser und mehr
Watenstedter Strafle 11

38384 Gevensleben

Telefon: 05354 - 99 06.235 Telefax: 05354 - 99 06.109

Internet: www.sowiwas.de E-mail: gutachten@sowiwas.de

Gevensleben, den 22. November 2021

j)( wku

Dipl. Ing (FH) Andreas Schulze

/
/

U

Peter Péters
(Teamleiter Zertifizierung u. Gutachten)
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Anhang

Ergebnisse der WindPRO Berechnung Shadow:

Berechnung: GB 17x N163 5,7MW, 202110, meteorologisch, 37 10

Hauptergebnis 3 Seiten
Kalender 69 Seiten
Grafischer Kalender 7 Seiten
Karte 1 Seite

Berechnung: GB 17x N163 5,7MW, 202110, ohne 10-14 und 16

Hauptergebnis 3 Seiten
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SHADOW - Hauptergebnis

Berechnung: GB 17x N163 5,7MW, 202110, meteorolog_;isch,

Voraussetzungen fiir Berechnung des Schattenwurfs

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

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

Sonnenscheinwahrscheinlichkeit S (Mittlere tagliche Sonnenstunden) [BRAUNSCHWEIG]
Jan Feb Mar Apr Mai Jun Jul Aug Sep Okt Nov Dez
1,53 2,47 3,43 5,17 7,00 6,63 6,76 6,51 4,71 3,31 1,88 1,07

Betriebsstunden ermittelt aus WEA in Berechnung und Windverteilung:
Séllingen

Betriebsdauer je Sektor

N NNO ONO O OSO SSO S SSW wsw W WNW NNW Summe
226 228 328 604 614 711 519 1.152 1.454 1.306 873 414 8.429
Startwindgeschwindigkeit: Startwindgeschw. aus Leistungskennlinie

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

Verwendete Héhenlinien: Héhenlinien: CONTOURLINE_ONLINEDATA_0.wpo
Hindernisse in Berechnung verwendet

Berechnungshohe U.Gr. fiir Karte: 1,5 m

Rasterauflosung: 1,0 m

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

Fortsetzung nachste Seite)...

A Neue WEA (= Schattenrezeptor
WEA
WEA-Typ Schattendaten
Ost Nord Z Beschreibung Ak-  Hersteller Typ Nenn- Rotor- Naben- Beschatt.- U/min
tu- leistung durch- hoéhe Bereich
ell messer
[m] [kw]  [m] [m] [m] [U/min]
WEA 01 633.817 5.772.562 94,3 NORDEX N163/5.X 5700 1...Ja NORDEX N163/5.X-5.700 5.700 163,0 164,0 1.784 10,7
WEA 02 634.022 5.772.222 87,5 NORDEX N163/5.X 5700 1...Ja  NORDEX N163/5.X-5.700 5.700 163,0 164,0 1.784 10,7
WEA 03 634.097 5.771.663 86,6 NORDEX N163/5.X 5700 1...Ja  NORDEX N163/5.X-5.700 5.700 163,0 164,0 1.784 10,7
WEA 04 634.287 5.771.215 88,4 NORDEX N163/5.X 5700 1...Ja NORDEX N163/5.X-5.700 5.700 163,0 164,0 1.784 10,7
WEA 05 634.358 5.770.716 81,4 NORDEX N163/5.X 5700 1...Ja NORDEX N163/5.X-5.700 5.700 163,0 164,0 1.784 10,7
WEA 06 633.641 5.771.919 97,3 NORDEX N163/5.X 5700 1...Ja NORDEX N163/5.X-5.700 5.700 163,0 164,0 1.784 10,7
WEA 07 633.447 5.771.526 104,6 NORDEX N163/5.X 5700 1...Ja NORDEX N163/5.X-5.700 5.700 163,0 164,0 1.784 10,7
WEA 08 633.609 5.771.171 98,3 NORDEX N163/5.X 5700 1...Ja  NORDEX N163/5.X-5.700 5.700 163,0 164,0 1.784 10,7
WEA 09 633.904 5.770.878 88,1 NORDEX N163/5.X 5700 1...Ja  NORDEX N163/5.X-5.700 5.700 163,0 164,0 1.784 10,7
WEA 10 633.241 5.772.652 100,0 NORDEX N163/5.X 5700 1...Ja NORDEX N163/5.X-5.700 5.700 163,0 164,0 1.784 10,7
WEA 11 633.196 5.772.243 103,0 NORDEX N163/5.X 5700 1...Ja NORDEX N163/5.X-5.700 5.700 163,0 164,0 1.784 10,7
WEA 12 633.079 5.771.821 105,0 NORDEX N163/5.X 5700 1...Ja  NORDEX N163/5.X-5.700 5.700 163,0 164,0 1.784 10,7
WEA 13 632.772 5.771.456 101,3 NORDEX N163/5.X 5700 1...Ja  NORDEX N163/5.X-5.700 5.700 163,0 164,0 1.784 10,7
WEA 14 632.986 5.771.125 93,7 NORDEX N163/5.X 5700 1...Ja  NORDEX N163/5.X-5.700 5.700 163,0 164,0 1.784 10,7
WEA 15 633.359 5.770.720 83,9 NORDEX N163/5.X 5700 1...Ja NORDEX N163/5.X-5.700 5.700 163,0 164,0 1.784 10,7
WEA 16 632.226 5.771.246 100,0 NORDEX N163/5.X 5700 1...Ja NORDEX N163/5.X-5.700 5.700 163,0 164,0 1.784 10,7
WEA 17 632.355 5.770.957 105,0 NORDEX N163/5.X 5700 1...Ja NORDEX N163/5.X-5.700 5.700 163,0 164,0 1.784 10,7
Schattenrezeptor-Eingabe
Nr. Name Ost Nord Z Breite Hohe Hohe Neigung des Ausrichtungsmodus Augenhohe (ZVI)
0.Gr.  Fensters 0.Gr.
[m] [m] [m] [m] [°] [m]
10 d01 Jerxheim, Am Pfingstgras 16 630.789 5.772.027 105,0 0,1 0,1 20 0,0 "Gewachshaus-Modus" 2,0
10 d02 Jerxheim, Halberstadter Str. 6B 629.709 5.770.108 87,1 0,1 0,1 2,0 0,0 "Gewachshaus-Modus" 2,0
10 d03 Jerxheim, Helmstedter Str. 162 630.964 5.772.381 1039 0,1 0,1 2,0 0,0 "Gewachshaus-Modus" 2,0
10 d04 Ohrsleben, Wiesenweg 1 635.847 5.772.667 100,2 0,1 0,1 20 0,0 "Gewachshaus-Modus" 2,0
10 d08 Séllingen, An der Schéferei 5 631.703 5.772.658 1049 0,1 0,1 2,0 0,0 "Gewachshaus-Modus" 2,0
10 d09 Séllingen, BahnhofstraBe 4 632.158 5.773.086 98,7 0,1 0,1 20 0,0 "Gewachshaus-Modus" 2,0
10 d12 Séllingen, BahnhofstraBe 7 632.052 5.772.892 1050 0,1 0,1 2,0 0,0 "Gewachshaus-Modus" 2,0
10 d14 Séllingen, GartenstraBe 9 632.082 5.772.738 1046 0,1 0,1 2,0 0,0 "Gewachshaus-Modus" 2,0
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SHADOW - Hauptergebnis
Berechnung: GB 17x N163 5,7MW, 202110, meteorolog_;sisch, 37 10 <
...(Fortsetzung von vorheriger Seite)
Nr. Name Ost Nord Z Breite Hohe Hohe Neigung des Ausrichtungsmodus Augenhohe (ZVI)
0.Gr.  Fensters 0.Gr.
[(m] [m] [m] [m] [°] [m]
10 d17 Séllingen, GartenstraBe 18 632.103 5.772.598 103,8 0,1 0,1 2,0 0,0 "Gewachshaus-Modus" 2,0
10 d20 Séllingen, GartenstraBe 22 632.104 5.772.495 1032 0,1 0,1 20 0,0 "Gewachshaus-Modus" 2,0
10 d23 Séllingen, HauptstraBe 1 631.953 5.773.544 90,0 0,1 0,1 20 0,0 "Gewachshaus-Modus" 2,0
10 d25 Séllingen, HauptstraBe 5 631.953 5.773.432 92,6 0,1 0,1 20 0,0 "Gewachshaus-Modus" 2,0
10 d28 Séllingen, HauptstraBe 12 631.963 5.773.285 949 0,1 0,1 20 0,0 "Gewachshaus-Modus" 2,0
10 d32 Séllingen, HauptstraBe 24 631.853 5.772.876 103,3 0,1 0,1 2,0 0,0 "Gewachshaus-Modus" 2,0
10 d35 Séllingen, HauptstraBe 30 631.898 5.772.736 1048 0,1 0,1 20 0,0 "Gewachshaus-Modus" 2,0
10 d37 Séllingen, HauptstraBe 36 631.989 5.772.594 1038 0,1 0,1 2,0 0,0 "Gewachshaus-Modus" 2,0
10 d39 Séllingen, HauptstraBe 40 631.905 5.772.648 1043 0,1 0,1 2,0 0,0 "Gewachshaus-Modus" 2,0
10 d40 Séllingen, HauptstraBe 52 631.830 5.772.982 999 0,1 0,1 20 0,0 "Gewachshaus-Modus" 2,0
10 d42 Séllingen, HauptstraBe 56 631.858 5.773.059 976 0,1 0,1 20 0,0 "Gewachshaus-Modus" 2,0
10 d44 Séllingen, HauptstraBe 60 631.892 5.773.140 953 0,1 0,1 20 0,0 "Gewachshaus-Modus" 2,0
10 d45 Séllingen, HauptstraBe 70 631.931 5.773.378 934 0,1 0,1 20 0,0 "Gewachshaus-Modus" 2,0
10 d46 Séllingen, HauptstraBe 72 631.885 5.773.470 92,4 0,1 0,1 20 0,0 "Gewachshaus-Modus" 2,0
10 d48 Séllingen, Miihlenhof 3 632.076 5.773.219 946 0,1 01 20 0,0 "Gewachshaus-Modus" 2,0
10 d51 Séllingen, Pabstorfer Weg 10 632.043 5.772.465 103,1 0,1 0,1 2,0 0,0 "Gewachshaus-Modus" 2,0
10 d54 Séllingen, Pabstorfer Weg 15 632.109 5.772.353 102,5 0,1 0,1 20 0,0 "Gewachshaus-Modus" 2,0
10 d56 Séllingen, PoststraBe 4 632.065 5.773.026 101,7 0,1 0,1 2,0 0,0 "Gewachshaus-Modus" 2,0
10 d57 Séllingen, RingstraBe 5 631.772 5.772.539 104,1 0,1 0,1 2,0 0,0 "Gewachshaus-Modus" 2,0
10 d60 Séllingen, RingstraBe 15 631.874 5.772.502 103,7 0,1 0,1 20 0,0 "Gewachshaus-Modus" 2,0
10 d61 Séllingen, RingstraBe 16 631.903 5.772.422 1032 0,1 0,1 2,0 0,0 "Gewachshaus-Modus" 2,0
10 d63 Séllingen, RingstraBe 21 631.751 5.772.458 103,8 0,1 0,1 20 0,0 "Gewachshaus-Modus" 2,0
10 d67 Séllingen, SchulstraBe 1 631.966 5.773.014 100,3 0,1 0,1 2,0 0,0 "Gewachshaus-Modus" 2,0
10 d69 Séllingen, SchulstraBe 3 631.937 5.772.940 102,2 0,1 0,1 2,0 0,0 "Gewachshaus-Modus" 2,0
10 d71 Séllingen, SchulstraBe 6 631.963 5.772.790 1048 0,1 0,1 20 0,0 "Gewachshaus-Modus" 2,0
10 d75 Séllingen, SchulstraBe 14 631.981 5.772.678 1042 0,1 0,1 2,0 0,0 "Gewachshaus-Modus" 2,0
10 d77 Séllingen, Sonnenhof 1 632.058 5.772.117 101,3 0,1 0,1 20 0,0 "Gewachshaus-Modus" 2,0
10 d79 Séllingen, Tongrubenweg 2 632.002 5.773.184 95,0 0,1 0,1 20 0,0 "Gewachshaus-Modus" 2,0
10 d80 Séllingen, Tongrubenweg 3 632.003 5.773.111 95,7 0,1 0,1 20 0,0 "Gewachshaus-Modus" 2,0
Berechnungsergebnisse
Schattenrezeptor
astron. max. mogl. Beschattungsdauer met. wahrsch. Beschattungsdauer
Nr. Name Stunden/Jahr  Schattentage/Jahr  Max.Schattendauer/Tag Stunden/Jahr
[h/a] [d/a] [h/d] [h/al
10 d01 Jerxheim, Am Pfingstgras 16 10:09 34 0:24 1:36
10 d02 Jerxheim, Halberstadter Str. 6B 0:00 0 0:00 0:00
10 d03 Jerxheim, Helmstedter Str. 162 16:39 60 0:23 1:43
10 d04 Ohrsleben, Wiesenweg 1 0:00 0 0:00 0:00
10 d08 Séllingen, An der Schéferei 5 52:50 159 0:25 7:26
10 d09 Séllingen, BahnhofstraBe 4 55:52 134 0:47 7:27
10 d12 Séllingen, BahnhofstraBe 7 59:21 153 0:30 8:03
10 d14 Séllingen, GartenstraBe 9 65:28 175 0:32 10:29
10 d17 Séllingen, GartenstraBe 18 81:27 213 0:33 13:51
10 d20 Séllingen, GartenstraBe 22 98:30 243 0:33 16:53
10 d23 Séllingen, HauptstraBe 1 12:51 40 0:25 1:42
10 d25 Séllingen, HauptstraBe 5 33:09 113 0:26 3:51
10 d28 Séllingen, HauptstraBe 12 28:02 85 0:27 3:51
10 d32 Séllingen, HauptstraBe 24 39:28 120 0:27 6:06
10 d35 Séllingen, Hauptstrae 30 47:13 144 0:28 7:16
10 d37 Séllingen, HauptstraBe 36 70:31 186 0:30 11:13
10 d39 Séllingen, HauptstraBe 40 55:51 158 0:28 8:26
10 d40 Séllingen, HauptstraBe 52 40:38 134 0:26 5:43
10 d42 Séllingen, HauptstraBe 56 45:19 137 0:25 5:44
10 d44 Séllingen, HauptstraBe 60 43:33 131 0:26 5:20
10 d45 Séllingen, HauptstraBe 70 28:14 90 0:26 3:37
10 d46 Séllingen, HauptstraBe 72 11:23 37 0:25 1:43
10 d48 Séllingen, Mihlenhof 3 39:47 122 0:29 5:03
10 d51 Séllingen, Pabstorfer Weg 10 99:24 246 0:33 16:41
10 d54 Séllingen, Pabstorfer Weg 15 123:23 269 0:39 21:28
10 d56 Séllingen, PoststraBe 4 52:46 139 0:30 6:46
10 d57 Séllingen, RingstraBe 5 62:04 171 0:28 9:10
10 d60 Séllingen, RingstraBe 15 69:00 179 0:29 10:34
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SHADOW - Hauptergebnis
Berechnung: GB 17x N163 5,7MW, 202110, meteorolog_;isch, 37 10 <

...(Fortsetzung von vorheriger Seite)

astron. max. mogl. Beschattungsdauer

Nr. Name Stunden/Jahr  Schattentage/Jahr
[h/a] [d/a]
10 d61 Séllingen, RingstraBe 16 77:26 190
10 d63 Séllingen, RingstraBe 21 62:35 184
10 d67 Séllingen, SchulstraBe 1 51:10 142
10 d69 Séllingen, SchulstraBe 3 50:58 151
10 d71 Séllingen, SchulstraBe 6 46:32 130
10 d75 Séllingen, SchulstraBe 14 53:47 155
10 d77 Séllingen, Sonnenhof 1 161:57 309
10 d79 Séllingen, Tongrubenweg 2 41:53 125
10 d80 Séllingen, Tongrubenweg 3 46:40 133

Gesamtdauer Beschattung an Rezeptoren pro WEA

Nr. Name

WEA 01 NORDEX N163/5.X 5700 163.0 !O! NH:
WEA 02 NORDEX N163/5.X 5700 163.0 !O! NH:
WEA 03 NORDEX N163/5.X 5700 163.0 !0O! NH:
WEA 04 NORDEX N163/5.X 5700 163.0 !O! NH:
WEA 05 NORDEX N163/5.X 5700 163.0 !O! NH:
WEA 06 NORDEX N163/5.X 5700 163.0 !O! NH:
WEA 07 NORDEX N163/5.X 5700 163.0 !O! NH:
WEA 08 NORDEX N163/5.X 5700 163.0 !0O! NH:
WEA 09 NORDEX N163/5.X 5700 163.0 !O! NH:
WEA 10 NORDEX N163/5.X 5700 163.0 !O! NH:
WEA 11 NORDEX N163/5.X 5700 163.0 !0O! NH:
WEA 12 NORDEX N163/5.X 5700 163.0 !O! NH:
WEA 13 NORDEX N163/5.X 5700 163.0 !O! NH:
WEA 14 NORDEX N163/5.X 5700 163.0 !O! NH:
WEA 15 NORDEX N163/5.X 5700 163.0 !O! NH:
WEA 16 NORDEX N163/5.X 5700 163.0 !0O! NH:
WEA 17 NORDEX N163/5.X 5700 163.0 !O! NH:

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

zwei oder mehr WEA beschattet werden kann.

164,0 m (Ges:245,5 m) (409)
164,0 m (Ges:245,5 m) (410)
164,0 m (Ges:245,5 m) (411)
164,0 m (Ges:245,5 m) (412)
164,0 m (Ges:245,5 m) (413)
164,0 m (Ges:245,5 m) (414)
164,0 m (Ges:245,5 m) (415)
164,0 m (Ges:245,5 m) (416)
164,0 m (Ges:245,5 m) (417)
164,0 m (Ges:245,5 m) (418)
164,0 m (Ges:245,5 m) (419)
164,0 m (Ges:245,5 m) (420)
164,0 m (Ges:245,5 m) (421)
164,0 m (Ges:245,5 m) (422)
164,0 m (Ges:245,5 m) (423)
164,0 m (Ges:245,5 m) (424)
164,0 m (Ges:245,5 m) (425)

Maximal Erwartet

[h/a]
34:37
0:00
0:00
0:00
0:00
39:18
41:18
0:00
0:00
182:07
157:11
146:47
109:37
45:53
0:00
42:03
0:00

Max.Schattendauer/Tag

[h/d]
0:31
0:28
0:28
0:28
0:29
0:30
0:56
0:28
0:29

[h/a]
7:45
0:00
0:00
0:00
0:00
7:08
5:48
0:00
0:00

41:51

27:18

18:51

10:46
4:02
0:00
4:31
0:00

met. wahrsch. Beschattungsdauer
Stunden/Jahr
[h/a]
12:02
9:40
6:34
6:53
7:21
8:31
27:42
5:10
5:47

windPRO 3.4.424 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk

17.11.2021 11:57 / 3 windPRO '



Projekt:

Sollingen

Landwind Planung GmbH & Co.KG

Watenstedter Str. 11
38384 Gevensleben

Lizenzierter Anwender:

SOWIWAS - Energie GmbH
Watenstedter StraBe 11
DE-38384 Gevensleben

+49 0 53 54 /99 06 - 235

Andreas Schulze / gutachten@sowiwas.de

Berechnet:

17.11.2021 11:42/3.4.424

<

SHADOW - Kalender
Berechnung: GB 17x N163 5,7MW, 202110, meteorologisch, 37 I0Schattenrezeptor: 10 d01 - Jerxheim, Am Pfingstgras 16

Voraussetzungen fiir Berechnung des Schattenwu

Sonnenscheinstunden |
astr.max.mdogl.Beschattung |
Red.Sonnenscheinwahrsch. |

Reduktion Betriebsdauer |
Reduktion Windrichtung |
Gesamte Reduktion |

|Januar |Februar
08:26 | 07:59
16:15 | 17:03
08:26 | 07:57
16:16 | 17:05
08:25 | 07:55
16:17 | 17:07
08:25 | 07:54
16:18 | 17:09
08:25 | 07:52
16:19 | 17:10
08:25 | 07:50
16:21 | 17:12
08:24 | 07:49
16:22 | 17:14
08:24 | 07:47
16:23 | 17:16
08:23 | 07:45
16:25 | 17:18
08:23 | 07:43
16:26 | 17:20
08:22 | 07:42
16:27 | 17:22
08:22 | 07:40
16:29 | 17:24
08:21 | 07:38
16:30 | 17:25
08:20 | 07:36
16:32 | 17:27
08:19 | 07:34
16:33 | 17:29
08:18 | 07:32
16:35 |17:31
08:17 | 07:30
16:37 | 17:33
08:17 | 07:28
16:38 | 17:35
08:16 | 07:26
16:40 | 17:37
08:14 | 07:24
16:42 | 17:38
08:13 | 07:22
16:43 | 17:40
08:12 | 07:20
16:45 | 17:42
08:11 | 07:18
16:47 | 17:44
08:10 | 07:16
16:48 | 17:46
08:09 | 07:14
16:50 | 17:48
08:07 | 07:11
16:52 | 17:49
08:06 | 07:09
16:54 | 17:51
08:04 | 07:07
16:56 | 17:53
08:03 |
16:57 |
08:02 |
16:59 |
08:00 |
17:01 |
258 | 277
I
|
|
|
|

Met.wahrsch.Beschattung |

11
15
18
21
2
23
23
2%
23
23
2
20
19
16
12

304
0,25
0,9
0,62
0,15

45

| Marz

08:18 (WEA 16)
08:25 (WEA 16)
08:16 (WEA 16)
08:27 (WEA 16)
08:14 (WEA 16) | 06:52
08:29 (WEA 16) | 18:06
08:12 (WEA 16) | 06:49
08:30 (WEA 16) | 18:07
08:10 (WEA 16) | 06:47
08:31 (WEA 16) | 18:09
08:09 (WEA 16) | 06:45
08:31 (WEA 16) | 18:11
08:10 (WEA 16) | 06:43
08:33 (WEA 16) | 18:13
08:10 (WEA 16) | 06:40
08:33 (WEA 16) | 18:15
08:09 (WEA 16) | 06:38
08:33 (WEA 16) | 18:16
08:10 (WEA 16) | 06:36
08:33 (WEA 16) | 18:18
08:10 (WEA 16) | 06:33
08:33 (WEA 16) | 18:20
08:09 (WEA 16) | 06:31
08:31 (WEA 16) | 18:22
08:10 (WEA 16) | 06:29
08:30 (WEA 16) | 18:23
08:11 (WEA 16) | 06:26
08:30 (WEA 16) | 18:25
08:12 (WEA 16) | 06:24
08:28 (WEA 16) | 18:27
08:14 (WEA 16) | 06:22
08:26 (WEA 16) | 18:29
08:18 (WEA 16) | 06:19
08:23 (WEA 16) | 18:30

8:02
6:54

|
|
|
|
|
|
|
|
|
|
|
| 18:04
|

|

1
07:i
17:
06:.
18:
06:56
1
0
1
0
1

| April

06:54
9:49
6:52
9:51
6:49
9:53
6:47
9:54
6:45
9:56
6:42
9:58
6:40
0:00
6:38
0:01
6:36
0:03
6:33
0:05
6:31
0:06
6:29
0:08
6:27
0:10
6:24
0:12
6:22
0:13
6:20
0:15
6:18
0:17
6:16
0:18
6:13
0:20
6:11
0:22
6:09
0:24
6:07
0:25
6:05
0:27
6:03
0:29
6:01
0:30
5:59
0:32
5:57
0:34
5:55
0:35
5:53
0:37
5:51
0:39

NONONONONONONONONONONONONONONONONONONONONONONONOHOMO MO KO H O K

|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
| 416
|

|

|

|

|

|

05:49
20:41
05:47
20:42
05:45
20:44
05:: 43

Jan Feb Mar

Apr

Mai

Betriebsdauer je Sektor

N NNO ONO O 0SO SsO S
226 228 328 604 614 711 519 1.152 1.454 1.306 873

Jun

Jul

AT R SRR M R PRI

ifs Sonnenscheinwahrscheinlichkeit S (Mittlere tagliche Sonnenstunden) [BRAUNSCHWEIG]
Aug Sep Okt Nov Dez
1,53 2,47 3,43 5,17 7,00 6,63 6,76 6,51 4,71 3,31 1,88 1,07

SSW wWsw W  WNW NNW Summe

Startwindgeschwindigkeit: Startwindgeschw. aus Leistungskennlinie

17

19

21

22

23

23

| Juni | Juli |August | SeptembefOktober
| 05:03 | 05:00 | 05:37 | 06:27 | 07:16
21:27 | 21:41 | 21:09 | 20:06 | 18:56
| 05:02 | 05:01 | 05:38 | 06:29 | 07:18
]21:28 | 21:40 | 21:07 | 20:04 | 18:54
| 05:02 | 05:01 | 05:40 | 06:30 | 07:20
| 21:29 | 21:40 | 21:05 | 20:02 | 18:52
]05:01 | 05:02 | 05:41 | 06:32 | 07:21
| 21:30 | 21:40 | 21:04 | 19:59 | 18:50
]05:00 |05:03 | 05143 | 06:33 | 07:23
| 21:31 | 21:39 | 21:02 | 19:57 | 18:47
| 04:59 | 05:04 | 05:45 | 06:35 | 07:25
21:32 |21:39 | 21:00 | 19:55 | 18:45
| 04:59 | 05:05 | 05:46 | 06:37 | 07:26
]21:33 | 21:38 | 20:58 | 19:53 | 18:43
| 04:58 | 05:06 | 05:48 | 06:38 | 07:28
| 21:34 | 21:37 | 20:56 | 19:50 | 18:40
] 04:58 | 05:07 | 05:49 | 06:40 | 07:30
| 21:35 | 21:37 | 20:55 | 19:48 | 18:38
] 04:57 | 05:08 | 05:51 | 06:42 | 07:31
| 21:35 | 21:36 | 20:53 | 19:46 | 18:36
| 04:57 | 05:09 | 05:53 | 06:43 | 07:33
21:36 | 21:35 | 20:51 | 19:43 | 18:34
| 04:57 | 05:10 | 05:54 | 06:45 | 07:35
121:37 | 21:34 | 20:49 | 19:41 | 18:31
| 04:56 | 05:11 | 05:56 | 06:47 | 07:37
| 21:37 | 21:33 | 20:47 | 19:39 | 18:29
] 04:56 | 05:12 | 05:57 | 06:48 | 07:38
| 21:38 | 21:33 | 20:45 | 19:36 | 18:27
] 04:56 | 05:13 | 05:59 | 06:50 | 07:40
| 21:39 | 21:32 | 20:43 | 19:34 | 18:25
| 04:56 | 05:14 | 06:01 | 06:51 | 07:42
121:39  |21:31 | 2041 | 19:32 | 18:23
| 04:56 | 05:16 | 06:02 | 06:53 | 07:44
]21:40  |21:29  |20:39 | 19:29 | 18:20
| 04:56 | 05:17 | 06:04 | 06:55 | 07:45
| 21:40 | 21:28 | 20:37 | 19:27 | 18:18
] 04:56 | 05:18 | 06:06 | 06:56 | 07:47
| 21:40 | 21:27 | 20:35 | 19:25 | 18:16
] 04:56 | 05:19 | 06:07 | 06:58 | 07:49
| 21:41 | 21:26 | 20:33 | 19:22 | 18:14
| 04:56 | 05:21 | 06:09 | 07:00 | 07:51
|21:41 | 21:25  |20:30 | 19:20 | 18:12
| 04:56 | 05:22 | 06:10 | 07:01 | 07:52
|21:41  |21:223  |20:28 | 19:17 | 18:10
| 04:56 | 05:24 | 06:12 | 07:03 | 07:54
| 21:41 | 21:22 | 20:26 | 19:15 | 18:08
] 04:57 | 05:25 | 06:14 | 07:05 | 07:56
| 21:41 | 21:21 | 20:24 | 19:13 | 18:06
0457 | 05:26 | 06:15 | 07:06 | 06:58
| 21:42 | 21:19 | 20:22 | 19:10 | 17:04
| 04:57 | 05:28 | 06:17 | 07:08 | 07:00
|21:42  |21:18  |20:20 | 19:08 | 17:02
| 04:58 | 05:29 | 06:19 | 07:10 | 07:01
|21:41 | 21:17 | 20:17 | 19:06 | 17:00
| 04:58 | 05:31 | 06:20 | 07:11 | 07:03
| 21:41 | 21:15 | 20:15 | 19:03 | 16:58
0459 | 05:32 | 06:22 | 07:13 | 07:05
| 21:41 | 21:13 | 20:13 | 19:01 | 16:56
] 04:59 | 05:34 | 06:24 | 07:15 | 07:07
| 21:41 | 21:12 | 20:11 | 18:59 | 16:54
| | 05:35 | 06:25 | | 07:09
| ]21:10  20:09 | | 16:52
| 500 | 503 | 454 | 381 | 331
| | | | |

| | | | |

| | | | |

| | | | |

| | | | |

| | | | |

| November

| 16:20

0
08 44 (WEA 16) | 07:48

(WEA 16) | 16:17
(WEA 16) | 07:51
(WEA 16) | 16:15
(WEA 16) | 07:52
(WEA 16) | 16:14
(WEA 16) | 07:54
(WEA 16) | 16:13
(WEA 16) | 07:56
03 02 (WEA 16) | 16:13
07:39 (WEA 16) | 07:57
08:02 (WEA 16) | 16:12
07:38 (WEA 16) | 07:59
(WEA 16) | 16:11
(WEA 16) | 08:00
(WEA 16) | 16:10
(WEA 16) |

08:01 (WEA 16) |

266

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

Tag im Monat

Sonnenaufgan

9

(SS:MM)
Sonnenuntergang (SS:MM)

Minuten mit Schatten

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

(WEA mit erstem Schatten)

22
20

o1
0,21
0,96
0,62
0,13

12

414  8.429

| Dezember

07:39 (WEA 16) | 08:02
08:01 (WEA 16) | 16:09
07:40 (WEA 16) | 08:03
08:00 (WEA 16) | 16:09
07:42 (WEA 16) | 08:04
07:59 (WEA 16) | 16:08
07:44 (WEA 16) | 08:06
07:58 (WEA 16) | 16:07
07:46 (WEA 16) | 08:07
07:57 (WEA 16) | 16:07
07:48 (WEA 16) | 08:08
07:55 (WEA 16) | 16:06

(WEA mit letztem Schatten)

windPRO 3.4.424 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk
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Projekt: Lizenzierter Anwender:
Séllingen SOWIWAS - Energie GmbH
- Watenstedter StraBe 11
Landwind Planung GmbH & Co.KG DE-38384 Gevenslaben
+49 0 5354 /99 06 - 235
Watenstedter Str. 11 Andreas Schulze / gutachten@sowiwas.de

Berechnet:
38384 Gevensleben 17.11.2021 11:42/3.4.424

=
SHADOW - Kalender
Berechnung: GB 17x N163 5,7MW, 202110, meteorologisch, 37 I0Schattenrezeptor: I0 d02 - Jerxheim, Halberstadter Str. 6B

Voraussetzungen fiir Berechnung des Schattenwurfs Sonnenscheinwahrscheinlichkeit S (Mittlere tagliche Sonnenstunden) [BRAUNSCHWEIG]‘
9 9 Jan Feb Méar Apr Mai Jun Jul Aug Sep Okt Nov Dez

1,53 2,47 3,43 5,17 7,00 6,63 6,76 6,51 4,71 3,31 1,88 1,07

Betriebsdauer je Sektor

N NNO ONO O OSO SSO S SSW wWsw W WNW NNW Summe
226 228 328 604 614 711 519 1.152 1.454 1.306 873 414 8.429
Startwindgeschwindigkeit: Startwindgeschw. aus Leistungskennlinie

|Januar |Februar |Marz | April | Mai | Juni | Juli |August | SeptembefOktober | Novembel Dezember

1]08:26 | 07:59 | 07:05 | 06:54 | 05:49 | 05:03 | 05:00 | 05:37 | 06:27 | 07:16 | 07:10 | 08:02

| 16:15 | 17:03 | 17:55 | 19:49 | 20:41 | 21:27 | 21:41 | 21:09 | 20:06 | 18:57 | 16:50 | 16:09

2] 08:26 | 07:57 | 07:03 | 06:52 | 05:47 | 05:02 | 05:01 | 05:38 | 06:29 | 07:18 | 07:12 | 08:03

| 16:16 | 17:05 | 17:57 | 19:51 | 20:42 | 21:28 | 21:40 | 21:07 | 20:04 | 18:54 | 16:48 | 16:09

3]08:25 | 07:55 | 07:01 | 06:49 | 05:45 | 05:02 | 05:02 | 05:40 | 06:30 | 07:20 | 07:14 | 08:04

| 16:17 | 17:07 | 17:59 | 19:53 | 20:44 | 21:29 | 21:40 | 21:05 | 20:02 | 18:52 | 16:46 | 16:08

4] 08:25 | 07:54 | 06:58 | 06:47 | 05:43 | 05:01 | 05:02 | 05:42 | 06:32 | 07:21 | 07:16 | 08:06

| 16:18 | 17:09 | 18:00 | 19:54 | 20:46 | 21:30 | 21:40 | 21:04 | 19:59 | 18:50 | 16:45 | 16:08

508:25 | 07:52 | 06:56 | 06:45 | 05:41 | 05:00 | 05:03 | 05:43 | 06:34 | 07:23 | 07:18 | 08:07

| 16:20 | 17:11 | 18:02 | 19:56 | 20:47 | 21:31 | 21:39 | 21:02 | 19:57 | 18:47 | 16:43 | 16:07

6 | 08:25 | 07:50 | 06:54 | 06:42 | 05:39 | 05:00 | 05:04 | 05:45 | 06:35 | 07:25 | 07:19 | 08:08

| 16:21 | 17:12 | 18:04 | 19:58 | 20:49 | 21:32 | 21:39 | 21:00 | 19:55 | 18:45 | 16:41 | 16:07

7] 08:24 | 07:49 | 06:52 | 06:40 | 05:38 | 04:59 | 05:05 | 05:46 | 06:37 | 07:26 | 07:21 | 08:10

| 16:22 | 17:14 | 18:06 | 20:00 | 20:51 | 21:33 | 21:38 | 20:58 | 19:53 | 18:43 | 16:39 | 16:06

8] 08:24 | 07:47 | 06:49 | 06:38 | 05:36 | 04:58 | 05:06 | 05:48 | 06:38 | 07:28 | 07:23 | 08:11

| 16:23 | 17:16 | 18:08 | 20:01 | 20:52 | 21:34 | 21:37 | 20:56 | 19:50 | 18:40 | 16:38 | 16:06

9] 08:23 | 07:45 | 06:47 | 06:36 | 05:34 | 04:58 | 05:07 | 05:50 | 06:40 | 07:30 | 07:25 | 08:12

| 16:25 | 17:18 | 18:09 | 20:03 | 20:54 | 21:35 | 21:37 | 20:55 | 19:48 | 18:38 | 16:36 | 16:06

10 | 08:23 | 07:43 | 06:45 | 06:33 | 05:32 | 04:58 | 05:08 | 05:51 | 06:42 | 07:32 | 07:27 | 08:13

| 16:26 | 17:20 | 18:11 | 20:05 | 20:55 | 21:35 | 21:36 | 20:53 | 19:46 | 18:36 | 16:34 | 16:05

11| 08:22 | 07:42 | 06:43 | 06:31 | 05:31 | 04:57 | 05:09 | 05:53 | 06:43 | 07:33 | 07:28 | 08:14

| 16:28 | 17:22 | 18:13 | 20:06 | 20:57 | 21:36 | 21:35 | 20:51 | 19:43 | 18:34 | 16:33 | 16:05

12| 08:21 | 07:40 | 06:40 | 06:29 | 05:29 | 04:57 | 05:10 | 05:54 | 06:45 | 07:35 | 07:30 | 08:15

| 16:29 | 17:24 | 18:15 | 20:08 | 20:59 | 21:37 | 21:34 | 20:49 | 19:41 | 18:31 | 16:31 | 16:05

13| 08:21 | 07:38 | 06:38 | 06:27 | 05:27 | 04:56 | 05:11 | 05:56 | 06:47 | 07:37 | 07:32 | 08:16

| 16:31 | 17:25 | 18:16 | 20:10 | 21:00 | 21:37 | 21:33 | 20:47 | 19:39 | 18:29 | 16:30 | 16:05

14| 08:20 | 07:36 | 06:36 | 06:24 | 05:26 | 04:56 | 05:12 | 05:58 | 06:48 | 07:38 | 07:34 | 08:17

| 16:32 | 17:27 | 18:18 | 20:12 | 21:02 | 21:38 | 21:33 | 20:45 | 19:36 | 18:27 | 16:28 | 16:05

15| 08:19 | 07:34 | 06:33 | 06:22 | 05:24 | 04:56 | 05:13 | 05:59 | 06:50 | 07:40 | 07:35 | 08:18

| 16:34 | 17:29 | 18:20 | 20:13 | 21:03 | 21:39 | 21:32 | 20:43 | 19:34 | 18:25 | 16:27 | 16:05

16 | 08:18 | 07:32 | 06:31 | 06:20 | 05:23 | 04:56 | 05:15 | 06:01 | 06:51 | 07:42 | 07:37 | 08:19

| 16:35 | 17:31 | 18:22 | 20:15 | 21:05 | 21:39 | 21:31 | 20:41 | 19:32 | 18:23 | 16:25 | 16:05

17| 08:17 | 07:30 | 06:29 | 06:18 | 05:21 | 04:56 | 05:16 | 06:02 | 06:53 | 07:44 | 07:39 | 08:20

| 16:37 | 17:33 | 18:23 | 20:17 | 21:06 | 21:40 | 21:29 | 20:39 | 19:29 | 18:21 | 16:24 | 16:05

18 | 08:17 | 07:28 | 06:26 | 06:16 | 05:20 | 04:56 | 05:17 | 06:04 | 06:55 | 07:45 | 07:41 | 08:21

| 16:38 | 17:35 | 18:25 | 20:18 | 21:08 | 21:40 | 21:28 | 20:37 | 19:27 | 18:18 | 16:23 | 16:06

19 | 08:16 | 07:26 | 06:24 | 06:14 | 05:18 | 04:56 | 05:18 | 06:06 | 06:56 | 07:47 | 07:42 | 08:21

| 16:40 | 17:37 | 18:27 | 20:20 | 21:09 | 21:40 | 21:27 | 20:35 | 19:25 | 18:16 | 16:21 | 16:06

20 | 08:14 | 07:24 | 06:22 | 06:11 | 05:17 | 04:56 | 05:20 | 06:07 | 06:58 | 07:49 | 07:44 | 08:22

| 16:42 | 17:39 | 18:29 | 20:22 | 21:11 | 21:41 | 21:26 | 20:33 | 19:22 | 18:14 | 16:20 | 16:06

21| 08:13 | 07:22 | 06:20 | 06:09 | 05:16 | 04:56 | 05:21 | 06:09 | 07:00 | 07:51 | 07:46 | 08:23

| 16:43 | 17:40 | 18:30 | 20:24 | 21:12 | 21:41 | 21:25 | 20:30 | 19:20 | 18:12 | 16:19 | 16:07

22| 08:12 | 07:20 | 06:17 | 06:07 | 05:14 | 04:56 | 05:22 | 06:11 | 07:01 | 07:52 | 07:48 | 08:23

| 16:45 | 17:42 | 18:32 | 20:25 | 21:14 | 21:41 | 21:23 | 20:28 | 19:18 | 18:10 | 16:18 | 16:07

23| 08:11 | 07:18 | 06:15 | 06:05 | 05:13 | 04:57 | 05:24 | 06:12 | 07:03 | 07:54 | 07:49 | 08:24

| 16:47 | 17:44 | 18:34 | 20:27 | 21:15 | 21:41 | 21:22 | 20:26 | 19:15 | 18:08 | 16:17 | 16:08

24| 08:10 | 07:16 | 06:13 | 06:03 | 05:12 | 04:57 | 05:25 | 06:14 | 07:05 | 07:56 | 07:51 | 08:24

| 16:49 | 17:46 | 18:36 | 20:29 | 21:17 | 21:41 | 21:21 | 20:24 | 19:13 | 18:06 | 16:16 | 16:08

25| 08:09 | 07:14 | 06:10 | 06:01 | 05:10 | 04:57 | 05:27 | 06:16 | 07:06 | 06:58 | 07:52 | 08:25

| 16:50 | 17:48 | 18:37 | 20:30 | 21:18 | 21:42 | 21:19 | 20:22 | 19:11 | 17:04 | 16:15 | 16:09

26 | 08:07 | 07:11 | 06:08 | 05:59 | 05:09 | 04:58 | 05:28 | 06:17 | 07:08 | 07:00 | 07:54 | 08:25

| 16:52 | 17:50 | 18:39 | 20:32 | 21:19 | 21:42 | 21:18 | 20:20 | 19:08 | 17:02 | 16:14 | 16:10

27 | 08:06 | 07:09 | 06:06 | 05:57 | 05:08 | 04:58 | 05:29 | 06:19 | 07:10 | 07:01 | 07:56 | 08:25

| 16:54 | 17:51 | 18:41 | 20:34 | 21:21 | 21:41 | 21:17 | 20:17 | 19:06 | 17:00 | 16:13 | 16:10

28 | 08:05 | 07:07 | 06:03 | 05:55 | 05:07 | 04:58 | 05:31 | 06:20 | 07:11 | 07:03 | 07:57 | 08:25

| 16:56 | 17:53 | 18:42 | 20:35 | 21:22 | 21:41 | 21:15 | 20:15 | 19:04 | 16:58 | 16:12 | 16:11

29 | 08:03 | | 07:01 | 05:53 | 05:06 | 04:59 | 05:32 | 06:22 | 07:13 | 07:05 | 07:59 | 08:25

| 16:58 | | 19:44 | 20:37 | 21:23 | 21:41 | 21:13 | 20:13 | 19:01 | 16:56 | 16:11 | 16:12

30 | 08:02 | | 06:59 | 05:51 | 05:05 | 05:00 | 05:34 | 06:24 | 07:15 | 07:07 | 08:00 | 08:26

| 16:59 | | 19:46 | 20:39 | 21:24 | 21:41 | 21:12 | 20:11 | 18:59 | 16:54 | 16:10 | 16:13

31| 08:00 | | 06:56 | | 05:04 | | 05:35 | 06:25 | | 07:09 | | 08:26

| 17:01 | | 19:48 | | 21:26 | | 21:10 | 20:09 | | 16:52 | | 16:14

Sonnenscheinstunden | 258 | 277 | 367 | 416 | 486 | 500 | 503 | 454 | 381 | 331 | 266 | 243
astr.max.mdgl.Beschattung | | | | | | | | | | | |
Red.Sonnenscheinwahrsch. | | | | | | | | | | | |
Reduktion Betriebsdauer | | | | | | | | | | | |
Reduktion Windrichtung | | | | | | | | | | | |
Gesamte Reduktion | | | | | | | | | | | |
Met.wahrsch.Beschattung | | | | | | | | | | | |

Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergegeben (Sommerzeit wie Bezugsjahr):
Tag im Monat Sonnenaufgang  (SS:MM) Zeitpunkt (SS:MM) Schattenanfang (WEA mit erstem Schatten)

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

Soéllingen SOWIWAS - Energie GmbH
Landwind Planung GmbH & Co0.KG Watenstedter StraBe 11

DE-38384 Gevensleben
+49 0 5354 /99 06 - 235
Watenstedter Str. 11 Andreas Schulze / gutachten@sowiwas.de

38384 Gevensleben Berechnet:

17.11.2021 11:42/3.4.424

<

SHADOW - Kalender

Berechnung: GB 17x N163 5,7MW, 202110, meteorologisch, 37 I0Schattenrezeptor: IO d03 - Jerxheim, Helmstedter Str. 162

Voraussetzungen fiir Berechnung des Schattenwurfs Sonnenscheinwahrscheinlichkeit S (Mittlere tagliche Sonnenstunden) [BRAUNSCHWEIG]
Aug Sep Okt Nov Dez

1,53 2,47 3,43 5,17 7,00 6,63 6,76 6,51 4,71 3,31 1,88 1,07

Jan Feb Méar Apr Mai Jun Jul

Betriebsdauer je Sektor

N NNO ONO O OSO SSO S SSW wWsw W WNW NNW Summe
226 228 328 604 614 711 519 1.152 1.454 1.306 873
Startwindgeschwindigkeit: Startwindgeschw. aus Leistungskennlinie

|Januar | Februar |Mérz | April | Mai | Juni | Juli |August | Oktober |
1]08:26 08:57 (WEA 16) | 07:59 | 07:05 | 06:54 | 05:49 | 05:03 | 05:00 | 05:37 | 06:27 | 07:16 | 07:10
| 16:15 3 09:00 (WEA16) | 17:03 | 17:55  |19:49  |20:41  |21:27  |21:41  [21:09  |20:06 | 18:56 | 16:50
2| 08:26 08:57 (WEA 16) | 07:57 | 07:03 | 06:52 | 05:47 | 05:02 | 05:01 | 05:38 | 06:29 | 07:18 | 07:12
| 16:16 5 09:02 (WEA16)|17:05 | 17:57 | 19:51  |20:42 | 21:28  [21:40  |21:07 | 20:04 | 18:54 | 16:48
308:25 08:57 (WEA 16) | 07:55 | 07:00 | 06:49 | 05:45 | 05:01 | 05:01 | 05:40 | 06:30 | 07:20 | 07:14
| 16:17 6 09:03 (WEA 16) | 17:07 | 17:59 | 19:53 | 20:44 | 21:29 | 21:40 | 21:05 | 20:02 | 18:52 | 16:46
408:25 08:56 (WEA 16) | 07:54 | 06:58 | 06:47  |05:43  [05:01  |05:02  |05:41  |06:32 |07:21 | 07:16
| 16:18 8 09:04 (WEA 16) | 17:09 | 18:00 | 19:54 | 20:46 | 21:30 | 21:40 | 21:04 | 19:59 | 18:50 | 16:44
5]08:25 08:56 (WEA 16) | 07:52 | 06:56 | 06:45  |05:41  [05:00  |05:03  |05:43  |06:33 |07:23 | 07:18
| 16:19 10 09:06 (WEA 16) | 17:10 | 18:02 | 19:56 | 20:47 | 21:31 | 21:39 | 21:02 | 19:57 | 18:47 | 16:43
6| 08:25 08:55 (WEA 16) | 07:50 | 06:54 | 06:42 | 05:39 | 04:59 | 05:04 | 05:45 | 06:35 | 07:25 | 07:19
|16:21 11 09:06 (WEA 16) | 17:12 | 18:04 | 19:58  |20:49  |21:32  |21:39  |21:00 | 19:55 | 18:45 | 16:41
7| 08:24 08:55 (WEA 16) | 07:49 | 06:52 | 06:40 | 05:38 | 04:59 | 05:05 | 05:46 | 06:37 | 07:26 | 07:21
|16:22 13 09:08 (WEA 16) | 17:14 | 18:06  |20:00  |20:51  |21:33  |21:38  |20:58 | 19:53 | 18:43 | 16:39
8| 08:24 08:54 (WEA 16) | 07:47 | 06:49 | 06:38 | 05:36 | 04:58 | 05:06 | 05:48 | 06:38 | 07:28 | 07:23
| 16:23 14 09:08 (WEA 16) | 17:16 | 18:07 | 20:01 | 20:52 | 21:34 | 21:37 | 20:56 | 19:50 | 18:40 | 16:38
9]08:23 08:54 (WEA 16) | 07:45 | 06:47 | 06:36  |05:34  |04:58  |05:07  |05:49  |06:40 |07:30 | 07:25
| 16:25 16 09:10 (WEA 16) | 17:18 | 18:09 | 20:03 | 20:54 | 21:35 | 21:37 | 20:55 | 19:48 | 18:38 | 16:36
10 | 08:23 08:53 (WEA 16) | 07:43 | 06:45  |06:33  |05:32  |04:57  |05:08  |05:51  |06:42 | 07:31 | 07:27
| 16:26 18  09:11 (WEA 16) | 17:20 | 18:11 | 20:05 | 20:55 | 21:35 | 21:36 | 20:53 | 19:46 | 18:36 | 16:34
11| 08:22 08:52 (WEA 16) | 07:42 | 06:43 | 06:31 | 05:31 | 04:57 | 05:09 | 05:53 | 06:43 | 07:33 | 07:28
|16:27 19 09:11 (WEA16) | 17:22 | 18:13  |20:06  |20:57  |21:36  |21:35  |20:51 | 19:43 | 18:34 | 16:33
12| 08:22 08:51 (WEA 16) | 07:40 | 06:40 | 06:29 | 05:29 | 04:57 | 05:10 | 05:54 | 06:45 | 07:35 | 07:30
16:29 21 09:12 (WEA16) | 17:23 | 18:15  |20:08  |20:59  |21:37  |21:34  |20:49 | 19:41 | 18:31 | 16:31 5
13| 08:21 08:51 (WEA 16) | 07:38 | 06:38 | 06:27 | 05:27 | 04:56 | 05:11 | 05:56 | 06:46 | 07:37 | 07:32
| 16:30 21 09:12 (WEA 16) | 17:25 | 18:16 | 20:10 | 21:00 | 21:38 | 21:33 | 20:47 | 19:39 | 18:29 | 16:30 11
14 | 08:20 08:51 (WEA 16) | 07:36 | 06:36 | 06:24  |05:26  |04:56  |05:12  |05:57 | 06:48 | 07:38 | 07:34
| 16:32 22 09:13 (WEA 16) | 17:27 | 18:18 | 20:12 | 21:02 | 21:38 | 21:33 | 20:45 | 19:36 | 18:27 | 16:28 14
15 | 08:19 08:51 (WEA 16) | 07:3¢ | 06:33 | 06:22  |05:24  |04:56  |05:13  |05:59 | 06:50 | 07:40 | 07:35
| 16:33 23 09:14 (WEA 16) | 17:29 | 18:20 | 20:13 | 21:03 | 21:39 | 21:32 | 20:43 | 19:34 | 18:25 | 16:27 17
16 | 08:18 08:51 (WEA 16) | 07:32 | 06:31 | 06:20 | 05:23 | 04:56 | 05:14 | 06:01 | 06:51 | 07:42 | 07:37
|16:35 23 09:14 (WEA 16) | 17:31 | 18:22  |20:15  |21:05  |21:39  |21:31  |20:41 | 19:32 | 18:23 | 16:25 19
17| 08:17 08:52 (WEA 16) | 07:30 | 06:29 | 06:18 | 05:21 | 04:56 | 05:16 | 06:02 | 06:53 | 07:44 | 07:39
116:37 23 09:15(WEA16) | 17:33 | 18:23  |20:17  |21:06  |21:40  |21:29  |20:39 | 19:29 | 18:20 | 16:24 20
18| 08:17 08:52 (WEA 16) | 07:28 | 06:26 | 06:16 | 05:20 | 04:56 | 05:17 | 06:04 | 06:55 | 07:45 | 07:41
| 16:38 23 09:15 (WEA 16) | 17:35 | 18:25 | 20:18 | 21:08 | 21:40 | 21:28 | 20:37 | 19:27 | 18:18 | 16:23 21
19 | 08:16 08:53 (WEA 16) | 07:26 | 06:24 | 06:13  |05:18  |04:56  |05:18  |06:06 | 06:56 | 07:47 | 07:42
| 16:40 23 09:16 (WEA 16) | 17:37 | 18:27 | 20:20 | 21:09 | 21:40 | 21:27 | 20:35 | 19:25 | 18:16 | 16:21 22
20 | 08:14 08:53 (WEA 16) | 07:24 | 06:22  |06:11  |05:17  |04:56  |05:19  |06:07 | 06:58 | 07:49 | 07:44
| 16:42 23 09:16 (WEA 16) | 17:38 | 18:29 | 20:22 | 21:11 | 21:41 | 21:26 | 20:33 | 19:22 | 18:14 | 16:20 22
21 08:13 08:53 (WEA 16) | 07:22 | 06:19 | 06:09 | 05:15 | 04:56 | 05:21 | 06:09 | 07:00 | 07:51 | 07:46
|16:43 23 09:16 (WEA 16) | 17:40 | 18:30  |20:24 | 21:12  |21:41  |21:25  |20:30 | 19:20 [ 18:12  |16:19 23
22| 08:12 08:54 (WEA 16) | 07:20 | 06:17 | 06:07 | 05:14 | 04:56 | 05:22 | 06:10 | 07:01 | 07:52 | 07:48
|16:45 22 09:16 (WEA 16) | 17:42 | 18:32  |20:25  |21:14  |21:41  |21:23 | 20:28 | 19:17 | 18:10 | 16:18 23
23| 08:11 08:55 (WEA 16) | 07:18 | 06:15 | 06:05 | 05:13 | 04:56 | 05:24 | 06:12 | 07:03 | 07:54 | 07:49
| 16:47 22 09:17 (WEA 16) | 17:44 | 18:34 | 20:27 | 21:15 | 21:41 | 21:22 | 20:26 | 19:15 | 18:08 | 16:16 23
24| 08:10 08:55 (WEA 16) | 07:16 | 06:12  |06:03  |05:12  |04:57  |05:25  |06:14  |07:05 | 07:56 | 07:51
| 16:48 21 09:16 (WEA 16) | 17:46 | 18:35 | 20:29 | 21:17 | 21:41 | 21:21 | 20:24 | 19:13 | 18:06 | 16:15 23
25 | 08:09 08:56 (WEA 16) | 07:13 | 06:10  |06:01  |05:10  |04:57  |05:26  |06:15 | 07:06 | 06:58 | 07:52
| 16:50 20 09:16 (WEA 16) | 17:48 | 18:37 | 20:30 | 21:18 | 21:42 | 21:19 | 20:22 | 19:10 | 17:04 | 16:14 23
26 | 08:07 08:56 (WEA 16) | 07:11 | 06:08 | 05:59 | 05:09 | 04:57 | 05:28 | 06:17 | 07:08 | 07:00 | 07:54
|16:52 19 09:15 (WEA 16) | 17:49 | 18:39  |20:32 | 21:19  |21:42  |21:18  |20:20 | 19:08  [17:02 | 16:13 23
27 | 08:06 08:58 (WEA 16) | 07:09 | 06:05 | 05:57 | 05:08 | 04:58 | 05:29 | 06:19 | 07:10 | 07:01 | 07:56
116:54 17  09:15 (WEA 16) | 17:51 | 18:41  |20:3¢  |21:21  |21:41  |21:17  |20:17  |19:06  |17:00 |16:12 23
28 | 08:05 08:59 (WEA 16) | 07:07 | 06:03 | 05:55 | 05:07 | 04:58 | 05:31 | 06:20 | 07:11 | 07:03 | 07:57
| 16:56 14 09:13 (WEA 16) | 17:53 | 18:42 | 20:35 | 21:22 | 21:41 | 21:15 | 20:15 | 19:03 | 16:58 | 16:12 22
29 | 08:03 09:02 (WEA 16) | ]07:00 ] 05:53  |05:06 | 04:59 | 05:32 | 06:22 | 07:13 | 07:05 | 07:59
| 16:57 10 09:12 (WEA 16) | | 19:44 | 20:37 | 21:23 | 21:41 | 21:13 | 20:13 | 19:01 | 16:56 | 16:11 22
30 | 08:02 09:05 (WEA 16) | ]06:59 | 05:51 | 05:05 | 04:59 | 05:34 | 06:24 | 07:15 | 07:07 | 08:00
| 16:59 4 09:09 (WEA 16) | | 19:46 | 20:39 | 21:24 | 21:41 | 21:12 | 20:11 | 18:59 | 16:54 | 16:10 21
31| 08:00 | | 06:56 | | 05:04 | | 05:35 | 06:25 | | 07:09 |
| 17:01 | 119:48 | 12126 | ]21:10  20:09 | 116:52 |
Sonnenscheinstunden | 258 | 277 | 367 | 416 | 486 | 500 | 503 | 454 | 381 | 331 | 266
astr.max.mdogl.Beschattung | 497 | | | | | | | | | | 377
Red.Sonnenscheinwahrsch. | 0,18 | | | | | | | | | | 0,21
Reduktion Betriebsdauer | 0,96 | | | | | | | | | | 0,96
Reduktion Windrichtung | 0,57 | | | | | | | | | | 0,57
Gesamte Reduktion | 0,10 | | | | | | | | | | 0,12
Met.wahrsch.Beschattung | 50 | | | | | | | | | | 44

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

Tag im Monat Sonnenaufgang  (SS:MM)

| Dezember

08:36 (WEA 16) | 08:15
08:41 (WEA 16) | 16:05
08:33 (WEA 16) | 08:16
08:44 (WEA 16) | 16:05
08:32 (WEA 16) | 08:17
08:46 (WEA 16) | 16:05
08:31 (WEA 16) | 08:18
08:48 (WEA 16) | 16:05
08:30 (WEA 16) | 08:19
08:49 (WEA 16) | 16:05
08:29 (WEA 16) | 08:20
08:49 (WEA 16) | 16:05
08:29 (WEA 16) | 08:21
08:50 (WEA 16) | 16:05
08:29 (WEA 16) | 08:21
08:51 (WEA 16) | 16:06
08:29 (WEA 16) | 08:22
08:51 (WEA 16) | 16:06
08:29 (WEA 16) | 08:23
08:52 (WEA 16) | 16:06
08:29 (WEA 16) | 08:23
08:52 (WEA 16) | 16:07
08:30 (WEA 16) | 08:24
08:53 (WEA 16) | 16:07
08:29 (WEA 16) | 08:24
08:52 (WEA 16) | 16:08
08:30 (WEA 16) | 08:25
08:53 (WEA 16) | 16:09
08:30 (WEA 16) | 08:25
08:53 (WEA 16) | 16:09
08:31 (WEA 16) | 08:25
08:54 (WEA 16) | 16:10
08:31 (WEA 16) | 08:25
08:53 (WEA 16) | 16:11
08:32 (WEA 16) | 08:26
08:54 (WEA 16) | 16:12
08:32 (WEA 16) | 08:26
08:53 (WEA 16) | 16:13

| 08:26

| 16:14
243

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

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

125
0,14
0,96
0,57
0,08

9

414  8.429

08:34 (WEA 16)
08:53 (WEA 16)
08:36 (WEA 16)
08:54 (WEA 16)
08:37 (WEA 16)
08:53 (WEA 16)
08:39 (WEA 16)
08:54 (WEA 16)
08:40 (WEA 16)
08:53 (WEA 16)
08:41 (WEA 16)
08:52 (WEA 16)
08:43 (WEA 16)
08:53 (WEA 16)
08:44 (WEA 16)
08:52 (WEA 16)
08:45 (WEA 16)
08:52 (WEA 16)
08:46 (WEA 16)
08:51 (WEA 16)
08:47 (WEA 16)
08:50 (WEA 16)
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Projekt:
Sollingen
Landwind Planung GmbH & Co.KG

Watenstedter Str. 11
38384 Gevensleben

Lizenzierter Anwender:

SOWIWAS - Energie GmbH
Watenstedter StraBe 11

DE-38384 Gevensleben

+49 0 53 54/ 99 06 - 235

Andreas Schulze / gutachten@sowiwas.de

Berechnet:

17.11.2021 11:42/3.4.424

SHADOW - Kalender

<

Berechnung: GB 17x N163 5,7MW, 202110, meteorologisch, 37 I0Schattenrezeptor: 10 d04 - Ohrsleben, Wiesenweg 1

Voraussetzungen fiir Berechnung des Schattenwurfs

Sonnenscheinstunden | 258
astr.max.mdgl.Beschattung |
Red.Sonnenscheinwahrsch. |

Reduktion Betriebsdauer |
Reduktion Windrichtung |
Gesamte Reduktion |
Met.wahrsch.Beschattung |

|Januar |Februar |Marz
1] 08:25 | 07:58 | 07:05
| 16:15 | 17:03 | 17:55
2] 08:25 | 07:57 | 07:02
| 16:16 | 17:04 | 17:56
3108:25 | 07:55 | 07:00
| 16:17 | 17:06 | 17:58
4108:25 | 07:53 | 06:58
| 16:18 | 17:08 | 18:00
5| 08:25 | 07:52 | 06:56
| 16:19 | 17:10 | 18:02
6 | 08:24 | 07:50 | 06:54
| 16:20 | 17:12 | 18:04
7 108:24 | 07:48 | 06:51
| 16:22 | 17:14 | 18:05
8108:24 | 07:47 | 06:49
| 16:23 | 17:16 | 18:07
9108:23 | 07:45 | 06:47
| 16:24 | 17:18 | 18:09
10 | 08:22 | 07:43 | 06:44
| 16:26 | 17:19 | 18:11
11 | 08:22 | 07:41 | 06:42
| 16:27 | 17:21 | 18:13
12 | 08:21 | 07:39 | 06:40
| 16:29 | 17:23 | 18:14
13 ] 08:21 | 07:37 | 06:38
| 16:30 | 17:25 | 18:16
14 | 08:20 | 07:36 | 06:35
| 16:32 | 17:27 | 18:18
15| 08:19 | 07:34 | 06:33
| 16:33 | 17:29 | 18:20
16 | 08:18 | 07:32 | 06:31
| 16:35 | 17:31 | 18:21
17 | 08:17 | 07:30 | 06:28
| 16:36 | 17:33 | 18:23
18 | 08:16 | 07:28 | 06:26
| 16:38 | 17:34 | 18:25
19 | 08:15 | 07:26 | 06:24
| 16:40 | 17:36 | 18:27
20 | 08:14 | 07:24 | 06:21
| 16:41 | 17:38 | 18:28
21| 08:13 | 07:22 | 06:19
| 16:43 | 17:40 | 18:30
22| 08:12 | 07:20 | 06:17
| 16:45 | 17:42 | 18:32
23] 08:11 | 07:17 | 06:15
| 16:46 | 17:44 | 18:33
24| 08:10 | 07:15 | 06:12
| 16:48 | 17:45 | 18:35
25 | 08:08 | 07:13 | 06:10
| 16:50 | 17:47 | 18:37
26 | 08:07 | 07:11 | 06:08
| 16:52 | 17:49 | 18:39
27 | 08:06 | 07:09 | 06:05
| 16:54 | 17:51 | 18:40
28 | 08:04 | 07:07 | 06:03
| 16:55 | 17:53 | 18:42
29 | 08:03 | | 07:01
| 16:57 | | 19:44
30 | 08:01 | | 06:58
| 16:59 | | 19:46
31 | 08:00 | | 06:56
| 17:01 | | 19:47
| | 367

| |

| |

| |

| |

| |

I |

| April

1:22
5:06

5:04

NONONONONONONONONONONONONONONONONONONONONONONONONONONONONONONO

Apr

Mai Jun ul

Sonnenscheinwahrscheinlichkeit S (Mittlere tagliche Sonnenstunden) [BRAUNSCHWEIG] ‘

Jan Feb Mar

Aug Sep Okt Nov Dez

1,53 2,47 3,43 5,17 7,00 6,63 6,76 6,51 4,71 3,31 1,88 1,07

Betriebsdauer je Sektor

N NNO ONO O 0SO SsO S
226 228 328 604 614 711 519 1.152 1.454 1.306 873

SSW wWsw W  WNW NNW Summe
414  8.429

Startwindgeschwindigkeit: Startwindgeschw. aus Leistungskennlinie

| Juni

NONONONONONONONONONONONONONONONONONONONONONONONONONONONONONO

1:41

[%4]
o
o

| Juli

1:15
5:32

NONONONONONONONONONONONONONONON8NONONONONONONONONONONONONONONO
o
o

| August

5:36
1:08
5:38
1:.07
5:40
1:.05
5:41
1:03
5:43
1:.02
5:44
1:00
5:46
0:58
5:47
0:56
5:49
0:54
5:51
0:52
5:52
0:50
5:54
0:48
5:56
0:47
5:57
0:45
5:59
0:43
6:00
0:41
6:02
0:38
6:04
0:36
6:05
0:34
6:07
0:32
6:09
0:30
6:10
0:28
6:12
0:26
6:13
0:24
6:15
0:22
6:17
0:19
6:18
0:17
6:20
0:15
6:22
0:13
6:23
0:10
6:25
0:08
454

NONONONONONONONONONONONONONONONONONONONONONONONONONONONONONONO

| SeptembefOktober | Novembel Dezember

| 06:27 | 07:16 | 07:10 | 08:01
| 20:06 | 18:56 | 16:50 | 16:09
| 06:28 | 07:18 | 07:12 | 08:03
| 20:04 | 18:54 | 16:48 | 16:08
| 06:30 | 07:19 | 07:14 | 08:04
| 20:01 | 18:52 | 16:46 | 16:08
| 06:31 | 07:21 | 07:15 | 08:06
| 19:59 | 18:49 | 16:44 | 16:07
| 06:33 | 07:23 | 07:17 | 08:07
| 19:57 | 18:47 | 16:42 | 16:07
| 06:35 | 07:24 | 07:19 | 08:08
| 19:55 | 18:45 | 16:41 | 16:06
| 06:36 | 07:26 | 07:21 | 08:09
| 19:52 | 18:42 | 16:39 | 16:06
| 06:38 | 07:28 | 07:23 | 08:11
| 19:50 | 18:40 | 16:37 | 16:05
| 06:40 | 07:29 | 07:25 | 08:12
| 19:48 | 18:38 | 16:36 | 16:05
| 06:41 | 07:31 | 07:26 | 08:13
| 19:45 | 18:36 | 16:34 | 16:05
| 06:43 | 07:33 | 07:28 | 08:14
| 19:43 | 18:33 | 16:32 | 16:05
| 06:45 | 07:35 | 07:30 | 08:15
| 19:41 | 18:31 | 16:31 | 16:05
| 06:46 | 07:36 | 07:32 | 08:16
| 19:38 | 18:29 | 16:29 | 16:04
| 06:48 | 07:38 | 07:33 | 08:17
| 19:36 | 18:27 | 16:28 | 16:04
| 06:49 | 07:40 | 07:35 | 08:18
| 19:34 | 18:24 | 16:26 | 16:05
| 06:51 | 07:42 | 07:37 | 08:19
| 19:31 | 18:22 | 16:25 | 16:05
| 06:53 | 07:43 | 07:39 | 08:20
| 19:29 | 18:20 | 16:24 | 16:05
| 06:54 | 07:45 | 07:40 | 08:20
| 19:27 | 18:18 | 16:22 | 16:05
| 06:56 | 07:47 | 07:42 | 08:21
| 19:24 | 18:16 | 16:21 | 16:05
| 06:58 | 07:49 | 07:44 | 08:22
| 19:22 | 18:14 | 16:20 | 16:06
| 06:59 | 07:50 | 07:46 | 08:22
| 19:20 | 18:12 | 16:18 | 16:06
| 07:01 | 07:52 | 07:47 | 08:23
| 19:17 | 18:09 | 16:17 | 16:07
| 07:03 | 07:54 | 07:49 | 08:23
| 19:15 | 18:07 | 16:16 | 16:07
| 07:04 | 07:56 | 07:51 | 08:24
| 19:13 | 18:05 | 16:15 | 16:08
| 07:06 | 06:57 | 07:52 | 08:24
| 19:10 | 17:03 | 16:14 | 16:08
| 07:08 | 06:59 | 07:54 | 08:25
| 19:08 | 17:01 | 16:13 | 16:09
| 07:09 | 07:01 | 07:55 | 08:25
| 19:05 | 16:59 | 16:12 | 16:10
| 07:11 | 07:03 | 07:57 | 08:25
| 19:03 | 16:57 | 16:11 | 16:11
| 07:13 | 07:05 | 07:58 | 08:25
| 19:01 | 16:55 | 16:10 | 16:11
| 07:14 | 07:06 | 08:00 | 08:25
| 18:58 | 16:53 | 16:10 | 16:12
| | 07:08 | | 08:25
| | 16:52 | | 16:13
| 381 | 331 | 266 | 243
| | | |

| | | |

| | | |

| | | |

| | | |

| | | |

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

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

windPRO 3.4.424 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk

17.11.2021 11:57 / 7 windPRO '



Projekt:

Sollingen

Landwind Planung GmbH & Co.KG

Watenstedter Str. 11
38384 Gevensleben

Lizenzierter Anwender:

SOWIWAS -
Watenstedter

Energie GmbH
StraBe 11

DE-38384 Gevensleben
+49 0 53 54/ 99 06 - 235
Andreas Schulze / gutachten@sowiwas.de

Berechnet:

17.11.2021 11:42/3.4.424

SHADOW - Kalender
Berechnung: GB 17x N163 5,7MW, 202110, meteorologisch, 37 I0Schattenrezeptor:

Voraussetzungen fiir Berechnung des Schattenwurfs

|Januar

8:26
6:15
8:26
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8:25
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8:25
6:19

o
N
a

6:21
8:24
6:22
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Sonnenscheinstunden | 258
astr.max.mogl.Beschattung |
Red.Sonnenscheinwahrsch. |
Reduktion Betriebsdauer |
Reduktion Windrichtung |
Gesamte Reduktion |
Met.wahrsch.Beschattung |

25
25
25
25
24
24
24
24
24
24
23
23
21
20
19
18
16
13

10

7

417
0,18
0,96
0,56
0,10

41

| Februar

09:09 (WEA 13) | 07:59
09:34 (WEA 13) | 17:03
09:10 (WEA 13) | 07:57
09:35 (WEA 13) | 17:05
09:11 (WEA 13) | 07:55
09:36 (WEA 13) | 17:07
09:11 (WEA 13) | 07:54
09:36 (WEA 13) | 17:08
09:12 (WEA 13) | 07:52
09:36 (WEA 13) | 17:10
09:12 (WEA 13) | 07:50
09:36 (WEA 13) | 17:12
09:13 (WEA 13) | 07:49
09:37 (WEA 13) | 17:14
09:13 (WEA 13) | 07:47
09:37 (WEA 13) | 17:16
09:14 (WEA 13) | 07:45
09:38 (WEA 13) | 17:18
09:14 (WEA 13) | 07:43
09:38 (WEA 13) | 17:20
09:15 (WEA 13) | 07:41
09:38 (WEA 13) | 17:22
09:15 (WEA 13) | 07:40
09:38 (WEA 13) | 17:23
09:16 (WEA 13) | 07:38
09:37 (WEA 13) | 17:25
09:17 (WEA 13) | 07:36
09:37 (WEA 13) | 17:27
09:18 (WEA 13) | 07:34
09:37 (WEA 13) | 17:29
09:19 (WEA 13) | 07:32
09:37 (WEA 13) | 17:31
09:20 (WEA 13) | 07:30
09:36 (WEA 13) | 17:33
09:22 (WEA 13) | 07:28
09:35 (WEA 13) | 17:35
09:24 (WEA 13) | 07:26
09:34 (WEA 13) | 17:37
09:28 (WEA 13) | 07:24
09:31 (WEA 13) | 17:38

| 07:22

| 17:40

| 07:20

| 17:42

| 07:18

| 17:44

| 07:16

| 17:46

| 07:13

| 17:48

| 07:11

| 17:49

| 07:09

| 17:51
07:07
17:53

|
|
|
|
|
08:27 (WEA 12) |
08:34 (WEA 12) |
| 277

|

|

|

|

|

1
15
18
20
21
23
23
23
24
23
23
23
21
19
17

15

10

14

352
0,25
0,96
0,62
0,14

51

Apr Mai Jun Jul

Betriebsdauer je Sektor

N NNO ONO O 0SO SsO S

Aug Sep Okt Nov Dez
1,53 2,47 3,43 5,17 7,00 6,63 6,76 6,51 4,71 3,31 1,88 1,07

226 228 328 604 614 711 519 1.152 1.454 1.306 873
Startwindgeschwindigkeit: Startwindgeschw. aus Leistungskennlinie

| Médrz

08:25 (WEA 12) | 07:05
08:36 (WEA 12) | 17:55
08:23 (WEA 12) | 07:03
08:38 (WEA 12) | 17:57
08:21 (WEA 12) | 07:00
08:39 (WEA 12) | 17:58
08:21 (WEA 12) | 06:58
08:41 (WEA 12) | 18:00
08:20 (WEA 12) | 06:56
08:41 (WEA 12) | 18:02
08:19 (WEA 12) | 06:54
08:42 (WEA 12) | 18:04
08:19 (WEA 12) | 06:52
08:42 (WEA 12) | 18:06
08:19 (WEA 12) | 06:49
08:42 (WEA 12) | 18:07
08:18 (WEA 12) | 06:47
08:42 (WEA 12) | 18:09
08:19 (WEA 12) | 06:45
08:42 (WEA 12) | 18:11
08:20 (WEA 12) | 06:42
08:43 (WEA 12) | 18:13
08:20 (WEA 12) | 06:40
08:43 (WEA 12) | 18:15
08:21 (WEA 12) | 06:38
08:42 (WEA 12) | 18:16
08:22 (WEA 12) | 06:36
08:41 (WEA 12) | 18:18
08:22 (WEA 12) | 06:33
08:39 (WEA 12) | 18:20
08:23 (WEA 12) | 06:31
08:38 (WEA 12) | 18:22
08:26 (WEA 12) | 06:29
08:35 (WEA 12) | 18:23

| 06:26

| 18:25

| 06:24

| 18:27

| 06:22

| 18:29

| 06:19

07:33 (WEA 11) | 06:05
07:43 (WEA 11) | 18:41
07:31 (WEA 11) | 06:03
07:45 (WEA 11) | 18:42
| 07:01
| 19:44
| 06:58
| 19:46
| 06:56
| 19:47
367

18
20
2
23
24
24
24
23
23
21
19
15

11

12
16
19
21
23
23
25
25
23
461
0,29
0,96
0,66

0,18
83

| April

07:28 (WEA 11) | 06:54
07:46 (WEA 11) | 19:49 23
07:27 (WEA 11) | 06:52
07:47 (WEA 11) | 19:51 21
07:26 (WEA 11) | 06:49
07:48 (WEA 11) | 19:53 19
07:26 (WEA 11) | 06:47
07:49 (WEA 11) | 19:54 17
07:24 (WEA 11) | 06:45
07:48 (WEA 11) | 19:56 13
07:24 (WEA 11) | 06:42
07:48 (WEA 11) | 19:58 6
07:24 (WEA 11) | 06:40
07:48 (WEA 11) | 20:00
07:24 (WEA 11) | 06:38
07:47 (WEA 11) | 20:01
07:24 (WEA 11) | 06:36
07:47 (WEA 11) | 20:03
07:25 (WEA 11) | 06:33
07:46 (WEA 11) | 20:05
07:25 (WEA 11) | 06:31
07:44 (WEA 11) | 20:06
07:27 (WEA 11) | 06:29
07:42 (WEA 11) | 20:08
07:29 (WEA 11) | 06:27
07:40 (WEA 11) | 20:10
| 06:24
| 20:12
| 06:22
| 20:13
06:20
0:15
6:18
0:17
6:16
6:13
0:20
6:11
0:22
| 06:09
| 20:24
06:40 (WEA 10) | 06:07
06:47 (WEA 10) | 20:25
06:37 (WEA 10) | 06:05
06:49 (WEA 10) | 20:27
06:35 (WEA 10) | 06:03
06:51 (WEA 10) | 20:29
06:33 (WEA 10) | 06:01
06:52 (WEA 10) | 20:30
06:31 (WEA 10) | 05:59
06:52 (WEA 10) | 20:32
06:30 (WEA 10) | 05:57
06:53 (WEA 10) | 20:34
06:30 (WEA 10) | 05:55
06:53 (WEA 10) | 20:35
07:28 (WEA 10) | 05:53
07:53 (WEA 10) | 20:37
07:28 (WEA 10) | 05:51
07:53 (WEA 10) | 20:39
07:29 (WEA 10) |
07:52 (WEA 10) |

o
=
@

NONONONON

| 416

| 99
| 0,37
| 0,9
| 0,70
| 0,24
| 24

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

| Mai

07:28 (WEA 10) | 05:49
07:51 (WEA 10) | 20:41
07:29 (WEA 10) | 05:47
07:50 (WEA 10) | 20:42
07:30 (WEA 10) | 05:45
07:49 (WEA 10) | 20:44
07:31 (WEA 10) | 05:43
07:48 (WEA 10) | 20:46
07:32 (WEA 10) | 05:41
07:45 (WEA 10) | 20:47
07:35 (WEA 10) | 05:39
07:41 (WEA 10) | 20:49

| 05:37

1:00

5:22

1:08

5:09

1:22

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

414  8.429

| Juni

e AT
NONONOD
[ R=- N N ANEw)

5:01
1:30
5:00
1:31
4:59
1:32
4:59
1:33
4:58
1:34
4:58
1:35
4:57
1:35
4:57
1:36
4:57
1:37
4:56
1:37
4:56
1:38
4:56
1:39
4:56
1:39
4:56
1:40
4:56
1:40
4:56
1:40
4:56
1:41
4:56
1:41
4:56
1:41
4:56
1:41
4:57
1:41
4:57
1:42
4:57
1:42
4:58
1:41
4:58
1:41
4:59
1:41
4:59
1:41
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10 d08 - Séllingen, An der Schaferei 5

e ol O ORI

Sonnenscheinwahrscheinlichkeit S (Mittlere tagliche Sonnenstunden) [BRAUNSCHWEIG]
Jan Feb Mar

SSW wWsw W  WNW NNW Summe

windPRO 3.4.424 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk

17.11.2021 11:57 / 8 windPRO ‘



Projekt: Lizenzierter Anwender:
Séllingen SOWIWAS - Energie GmbH
- Watenstedter StraBe 11
Landwind Planung GmbH & Co.KG DE-38384 Gevenslaben
+49 0 5354 /99 06 - 235
Watenstedter Str. 11 Andreas Schulze / gutachten@sowiwas.de

Berechnet:
38384 Gevensleben 17.11.2021 11:42/3.4.424

<
SHADOW - Kalender
Berechnung_j: GB 17x N163 5,7MW, 202110, meteorologisch, 37 I0Schattenrezeptor: 10 d08 - Séllingen, An der Schaferei 5

Voraussetzungen fiir Berechnung des Schattenwurfs Sonnenscheinwahrscheinlichkeit S (Mittlere tagliche Sonnenstunden) [BRAUNSCHWEIG]‘
9 9 Jan Feb Méar Apr Mai Jun Jul Aug Sep Okt Nov Dez

1,53 2,47 3,43 5,17 7,00 6,63 6,76 6,51 4,71 3,31 1,88 1,07

Betriebsdauer je Sektor

N NNO ONO O OSO SSO S SSW wWsw W WNW NNW Summe
226 228 328 604 614 711 519 1.152 1.454 1.306 873 414 8.429
Startwindgeschwindigkeit: Startwindgeschw. aus Leistungskennlinie

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

1] 05:00 | 05:37 | 06:27 | 07:16 08:07 (WEA 11) | 07:10 07:48 (WEA 12) | 08:02 08:57 (WEA 13)

| 21:41 | 21:09 | 20:06 | 18:56 13 08:20 (WEA 11) | 16:50 24 08:12 (WEA 12) | 16:09 23 09:20 (WEA 13)

2| 05:01 | 05:38 | 06:28 | 07:18 08:05 (WEA 11) | 07:12 07:48 (WEA 12) | 08:03 08:57 (WEA 13)

| 21:40 | 21:07 | 20:04 | 18:54 17 08:22 (WEA 11) | 16:48 24 08:12 (WEA 12) | 16:09 24 09:21 (WEA 13)

3 05:01 | 05:40 | 06:30 | 07:20 08:04 (WEA 11) | 07:14 07:48 (WEA 12) | 08:04 08:57 (WEA 13)

| 21:40 | 21:05 | 20:02 | 18:52 19 08:23 (WEA 11) | 16:46 24 08:12 (WEA 12) | 16:08 24 09:21 (WEA 13)

4| 05:02 | 05:41 | 06:32 | 07:21 08:03 (WEA 11) | 07:16 07:49 (WEA 12) | 08:06 08:57 (WEA 13)

| 21:40 | 21:04 | 19:59 | 18:49 21 08:24 (WEA 11) | 16:44 23 08:12 (WEA 12) | 16:07 24 09:21 (WEA 13)

5105:03 | 05:43 | 06:33 | 07:23 08:01 (WEA 11) | 07:18 07:49 (WEA 12) | 08:07 08:58 (WEA 13)

| 21:39 | 21:02 | 19:57 | 18:47 23 08:24 (WEA 11) | 16:43 22 08:11 (WEA 12) | 16:07 24 09:22 (WEA 13)

6 | 05:04 | 05:45 | 06:35 07:32 (WEA 10) | 07:25 08:01 (WEA 11) | 07:19 07:50 (WEA 12) | 08:08 08:58 (WEA 13)

| 21:39 | 21:00 | 19:55 5 07:37 (WEA 10) | 18:45 23 08:24 (WEA 11) | 16:41 21 08:11 (WEA 12) | 16:06 24 09:22 (WEA 13)

7 | 05:05 | 05:46 | 06:37 07:27 (WEA 10) | 07:26 08:00 (WEA 11) | 07:21 07:51 (WEA 12) | 08:10 08:59 (WEA 13)

| 21:38 | 20:58 | 19:53 13 07:40 (WEA 10) | 18:43 24 08:24 (WEA 11) | 16:39 19  08:10 (WEA 12) | 16:06 24 09:23 (WEA 13)

8 05:06 | 05:48 | 06:38 07:25 (WEA 10) | 07:28 07:59 (WEA 11) | 07:23 07:52 (WEA 12) | 08:11 08:59 (WEA 13)

| 21:37 | 20:56 | 19:50 17 07:42 (WEA 10) | 18:40 24 08:23 (WEA 11) | 16:37 17 08:09 (WEA 12) | 16:06 25  09:24 (WEA 13)

9 | 05:07 | 05:49 | 06:40 07:24 (WEA 10) | 07:30 07:59 (WEA 11) | 07:25 07:54 (WEA 12) | 08:12 08:59 (WEA 13)

| 21:37 | 20:54 | 19:48 19  07:43 (WEA 10) | 18:38 24 08:23 (WEA 11) | 16:36 14 08:08 (WEA 12) | 16:05 25  09:24 (WEA 13)

10 | 05:08 | 05:51 | 06:42 07:22 (WEA 10) | 07:31 08:00 (WEA 11) | 07:27 07:56 (WEA 12) | 08:13 08:59 (WEA 13)

| 21:36 | 20:53 | 19:46 21 07:43 (WEA 10) | 18:36 23 08:23 (WEA 11) | 16:34 11 08:07 (WEA 12) | 16:05 25  09:24 (WEA 13)

11 ] 05:09 | 05:53 | 06:43 07:21 (WEA 10) | 07:33 08:00 (WEA 11) | 07:28 07:58 (WEA 12) | 08:14 08:59 (WEA 13)

| 21:35 | 20:51 | 19:43 23 07:44 (WEA 10) | 18:34 22 08:22 (WEA 11) | 16:33 6  08:04 (WEA 12) | 16:05 25  09:24 (WEA 13)

12 ] 05:10 | 05:54 | 06:45 07:20 (WEA 10) | 07:35 08:01 (WEA 11) | 07:30 | 08:15 09:00 (WEA 13)

| 21:34 | 20:49 | 19:41 24 07:44 (WEA 10) | 18:31 20 08:21 (WEA 11) | 16:31 | 16:05 25  09:25 (WEA 13)

13 ] 05:11 | 05:56 | 06:46 07:20 (WEA 10) | 07:37 08:02 (WEA 11) | 07:32 | 08:16 09:01 (WEA 13)

| 21:33 | 20:47 | 19:39 24 07:44 (WEA 10) | 18:29 17 08:19 (WEA 11) | 16:30 | 16:05 25  09:26 (WEA 13)

14| 05:12 | 05:57 | 06:48 07:20 (WEA 10) | 07:38 08:04 (WEA 11) | 07:34 | 08:17 09:01 (WEA 13)

| 21:33 | 20:45 | 19:36 24 07:44 (WEA 10) | 18:27 13 08:17 (WEA 11) | 16:28 | 16:05 25  09:26 (WEA 13)

15 | 05:13 | 05:59 | 06:50 07:19 (WEA 10) | 07:40 08:07 (WEA 11) | 07:35 | 08:18 09:01 (WEA 13)

| 21:32 | 20:43 | 19:34 24 07:43 (WEA 10) | 18:25 6 08:13 (WEA 11) | 16:27 | 16:05 25  09:26 (WEA 13)

16 | 05:14 | 06:01 | 06:51 07:19 (WEA 10) | 07:42 | 07:37 | 08:19 09:02 (WEA 13)

| 21:31 | 20:41 | 19:32 24 07:43 (WEA 10) | 18:23 | 16:25 | 16:05 25  09:27 (WEA 13)

17 | 05:16 | 06:02 | 06:53 07:19 (WEA 10) | 07:44 | 07:39 | 08:20 09:03 (WEA 13)

| 21:29 | 20:39 | 19:29 22 07:41 (WEA 10) | 18:20 | 16:24 | 16:05 24 09:27 (WEA 13)

18 | 05:17 | 06:04 | 06:55 07:20 (WEA 10) | 07:45 | 07:41 | 08:21 09:03 (WEA 13)

| 21:28 | 20:37 | 19:27 20  07:40 (WEA 10) | 18:18 | 16:22 | 16:05 25  09:28 (WEA 13)

19 | 05:18 | 06:06 | 06:56 07:22 (WEA 10) | 07:47 | 07:42 | 08:21 09:03 (WEA 13)

| 21:27 | 20:35 | 19:24 17 07:39 (WEA 10) | 18:16 | 16:21 | 16:06 25  09:28 (WEA 13)

20 | 05:19 | 06:07 | 06:58 07:23 (WEA 10) | 07:49 | 07:44 | 08:22 09:04 (WEA 13)

| 21:26 | 20:32 | 19:22 13 07:36 (WEA 10) | 18:14 | 16:20 | 16:06 25  09:29 (WEA 13)

21| 05:21 | 06:09 | 07:00 07:25 (WEA 10) | 07:51 | 07:46 | 08:23 09:05 (WEA 13)

| 21:25 | 20:30 | 19:20 8 07:33 (WEA 10) | 18:12 | 16:19 | 16:06 25 09:30 (WEA 13)

22| 05:22 | 06:10 | 07:01 | 07:52 | 07:47 09:04 (WEA 13) | 08:23 09:05 (WEA 13)

| 21:23 | 20:28 | 19:17 | 18:10 | 16:18 3 09:07 (WEA 13) | 16:07 25  09:30 (WEA 13)

23] 05:23 | 06:12 | 07:03 | 07:54 | 07:49 09:01 (WEA 13) | 08:24 09:05 (WEA 13)

| 21:22 | 20:26 | 19:15 | 18:08 | 16:16 10 09:11 (WEA 13) | 16:07 25  09:30 (WEA 13)

24| 05:25 | 06:14 | 07:05 | 07:56 | 07:51 08:59 (WEA 13) | 08:24 09:06 (WEA 13)

| 21:21 | 20:24 | 19:13 | 18:06 | 16:15 13 09:12 (WEA 13) | 16:08 25  09:31 (WEA 13)

25| 05:26 | 06:15 | 07:06 | 06:58 07:55 (WEA 12) | 07:52 08:58 (WEA 13) | 08:25 09:06 (WEA 13)

| 21:19 | 20:22 | 19:10 | 17:04 11 08:06 (WEA 12) | 16:14 16 09:14 (WEA 13) | 16:09 25  09:31 (WEA 13)

26 | 05:28 | 06:17 | 07:08 | 06:59 07:53 (WEA 12) | 07:54 08:58 (WEA 13) | 08:25 09:06 (WEA 13)

| 21:18 | 20:20 | 19:08 | 17:02 16 08:09 (WEA 12) | 16:13 18  09:16 (WEA 13) | 16:09 25  09:31 (WEA 13)

27| 05:29 | 06:19 | 07:09 | 07:01 07:52 (WEA 12) | 07:56 08:57 (WEA 13) | 08:25 09:07 (WEA 13)

| 21:16 | 20:17 | 19:06 | 17:00 18  08:10 (WEA 12) | 16:12 19  09:16 (WEA 13) | 16:10 25  09:32 (WEA 13)

28| 05:31 | 06:20 | 07:11 | 07:03 07:50 (WEA 12) | 07:57 08:57 (WEA 13) | 08:25 09:08 (WEA 13)

| 21:15 | 20:15 | 19:03 | 16:58 20  08:10 (WEA 12) | 16:12 20 09:17 (WEA 13) | 16:11 25  09:33 (WEA 13)

29| 05:32 | 06:22 | 07:13 | 07:05 07:49 (WEA 12) | 07:59 08:57 (WEA 13) | 08:25 09:09 (WEA 13)

| 21:13 | 20:13 | 19:01 | 16:56 22 08:11 (WEA 12) | 16:11 21 09:18 (WEA 13) | 16:12 25  09:34 (WEA 13)

30 | 05:34 | 06:24 | 07:14 08:11 (WEA 11) | 07:07 07:49 (WEA 12) | 08:00 08:56 (WEA 13) | 08:26 09:09 (WEA 13)

| 21:12 | 20:11 | 18:59 7 08:18 (WEA 11) | 16:54 22 08:11 (WEA 12) | 16:10 23 09:19 (WEA 13) | 16:13 25  09:34 (WEA 13)

31]05:35 | 06:25 | | 07:08 07:48 (WEA 12) | | 08:26 09:09 (WEA 13)

| 21:10 | 20:08 | | 16:52 24 08:12 (WEA 12) | | 16:14 25  09:34 (WEA 13)

Sonnenscheinstunden | 503 | 454 | 381 | 331 | 266 | 243

astr.max.mogl.Beschattung | | | 305 | 422 | 348 | 766
Red.Sonnenscheinwahrsch. | | | 0,37 | 0,31 | 0,21 | 0,14
Reduktion Betriebsdauer | | | 0,96 | 0,96 | 0,96 | 0,96
Reduktion Windrichtung | | | 0,70 | 0,63 | 0,59 | 0,56
Gesamte Reduktion | | | 0,24 | 0,18 | 0,12 | 0,07
Met.wahrsch.Beschattung | | | 74 | 77 | 41 | 55

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 3.4.424 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk 17.11.2021 11:57 /9 Wlnd PRO ‘



Projekt:

Sollingen

Landwind Planung GmbH & Co.KG

Watenstedter Str. 11
38384 Gevensleben

Lizenzierter Anwender:

SOWIWAS - Energie GmbH
Watenstedter StraBe 11

DE-38384 Gevensleben

+49 0 53 54/ 99 06 - 235

Andreas Schulze / gutachten@sowiwas.de

Berechnet:

17.11.2021 11:42/3.4.424

<

SHADOW - Kalender

Berechnung: GB 17x N163 5,7MW, 202110, meteorologisch, 37 I0Schattenrezeptor:

Voraussetzungen fiir Berechnung des Schattenwurfs

| Januar

8:26
6:15
8:26
6:16
8:25
6:17
8:25
6:18
8:25
6:19
8:25
6:21
8:24
6:22
8:24
6:23
8:23
6:24
8:23
6:26
8:22
6:27
8:21
6:29
8:21
6:30
8:20
6:32
8:19
6:33
8:18
6:35
8:17
6:37
8:16

OHOFHOFHOHOHOFHOHOFHOFHOFHOFEFOFEHOFEOFEOFEOREOREOREO

Sonnenscheinstunden | 258
astr.max.mdgl.Beschattung |
Red.Sonnenscheinwahrsch. |
Reduktion Betriebsdauer |
Reduktion Windrichtung |
Gesamte Reduktion |
Met.wahrsch.Beschattung |

20
20
19
19
18
16
15
14

12

13
16
18
21
22
23
25
26
27
27
28
28
29
29
501
0,18
0,96
0,58

0,10
51

| Februar

09:35 (WEA 12) | 07:59
09:55 (WEA 12) | 17:03
09:36 (WEA 12) | 07:57
09:56 (WEA 12) | 17:05
09:37 (WEA 12) | 07:55
09:56 (WEA 12) | 17:07
09:37 (WEA 12) | 07:54
09:56 (WEA 12) | 17:08
09:38 (WEA 12) | 07:52
09:56 (WEA 12) | 17:10
09:39 (WEA 12) | 07:50
09:55 (WEA 12) | 17:12
09:40 (WEA 12) | 07:49
09:55 (WEA 12) | 17:14
09:41 (WEA 12) | 07:47
09:55 (WEA 12) | 17:16
09:43 (WEA 12) | 07:45
09:55 (WEA 12) | 17:18
09:45 (WEA 12) | 07:43
09:53 (WEA 12) | 17:20

| 07:41

| 17:22

08:52 (WEA 11)
09:00 (WEA 11)
08:50 (WEA 11)
09:03 (WEA 11)
08:49 (WEA 11) | 07:26
09:05 (WEA 11) | 17:36
08:49 (WEA 11) | 07:24
09:07 (WEA 11) | 17:38
08:47 (WEA 11) | 07:22
09:08 (WEA 11) | 17:40
08:47 (WEA 11) | 07:20
09:09 (WEA 11) | 17:42
08:47 (WEA 11) | 07:18
09:10 (WEA 11) | 17:44
08:46 (WEA 11) | 07:16
09:11 (WEA 11) | 17:46
08:46 (WEA 11) | 07:13
09:12 (WEA 11) | 17:48
08:45 (WEA 11) | 07:11
09:12 (WEA 11) | 17:49
08:46 (WEA 11) | 07:09
09:13 (WEA 11) | 17:51
08:45 (WEA 11) | 07:07
09:13 (WEA 11) | 17:53
08:46 (WEA 11) |

09:14 (WEA 11) |

08:45 (WEA 11) |

09:14 (WEA 11) |

08:46 (WEA 11) |

09:15 (WEA 11) |

7:30
7:33
7:28
7:35

277

29
29
28
27
26
24
23
20
17

13

11
17
21
24
32
38
41
43
46

47

561
0,25
0,96
0,61
0,15

82

Apr Mai Jun Jul Aug Sep Okt Nov Dez

1,53 2,47 3,43 5,17 7,00 6,63 6,76 6,51 4,71 3,31 1,88 1,07

Betriebsdauer je Sektor

N NNO ONO O 0SO SsO S
226 228 328 604 614 711 519 1.152 1.454 1.306 873

414  8.429

Startwindgeschwindigkeit: Startwindgeschw. aus Leistungskennlinie

| Marz

08:46 (WEA 11) | 07:05
09:15 (WEA 11) | 17:55
08:46 (WEA 11) | 07:03
09:15 (WEA 11) | 17:57
08:46 (WEA 11) | 07:00
09:14 (WEA 11) | 17:58
08:48 (WEA 11) | 06:58
09:15 (WEA 11) | 18:00
08:48 (WEA 11) | 06:56
09:14 (WEA 11) | 18:02
08:49 (WEA 11) | 06:54
09:13 (WEA 11) | 18:04
08:49 (WEA 11) | 06:51
09:12 (WEA 11) | 18:06
08:51 (WEA 11) | 06:49
09:11 (WEA 11) | 18:07
08:52 (WEA 11) | 06:47
09:09 (WEA 11) | 18:09
08:54 (WEA 11) | 06:45
09:07 (WEA 11) | 18:11
08:58 (WEA 11) | 06:42
09:03 (WEA 11) | 18:13

| 06:40

07:58 (WEA 10) | 06:24
08:09 (WEA 10) | 18:27
07:55 (WEA 10) | 06:22
08:12 (WEA 10) | 18:28
07:53 (WEA 10) | 06:19
08:14 (WEA 10) | 18:30
07:52 (WEA 10) | 06:17
08:16 (WEA 10) | 18:32
07:42 (WEA 01) | 06:15
08:17 (WEA 10) | 18:34
07:39 (WEA 01) | 06:12
08:17 (WEA 10) | 18:35
07:37 (WEA 01) | 06:10
08:18 (WEA 10) | 18:37
07:35 (WEA 01) | 06:08
08:18 (WEA 10) | 18:39
07:33 (WEA 01) | 06:05
08:19 (WEA 10) | 18:41
07:32 (WEA 01) | 06:03
08:19 (WEA 10) | 18:42

| 07:01

47
47
47
46
44
)
39
31
19

15

383
0,29
0,96
0,64
0,18

67

| April | Mai | Juni
07:31 (WEA 01) | 06:54 | 05:49 | 05:03
08:18 (WEA 10) | 19:49 | 20:40 | 21:27
07:31 (WEA 01) | 06:52 | 05:47 | 05:02
08:18 (WEA 10) | 19:51 | 20:42 | 21:28
07:31 (WEA 01) | 06:49 | 05:45 | 05:01
08:18 (WEA 10) | 19:53 | 20:44 | 21:29
07:32 (WEA 01) | 06:47 | 05:43 | 05:01
08:18 (WEA 10) | 19:54 | 20:46 | 21:30
07:32 (WEA 01) | 06:45 | 05:41 | 05:00
08:16 (WEA 10) | 19:56 | 20:47 | 21:31
07:33 (WEA 01) | 06:42 | 05:39 | 04:59
08:15 (WEA 10) | 19:58 | 20:49 | 21:32
07:34 (WEA 01) | 06:40 | 05:37 | 04:59
08:14 (WEA 10) | 19:59 | 20:51 | 21:33
07:36 (WEA 01) | 06:38 | 05:36 | 04:58
08:12 (WEA 10) | 20:01 | 20:52 | 21:34
07:51 (WEA 10) | 06:35 | 05:34 | 04:58
08:10 (WEA 10) | 20:03 | 20:54 | 21:35
07:53 (WEA 10) | 06:33 | 05:32 | 04:57
08:08 (WEA 10) | 20:05 | 20:55 | 21:35
07:57 (WEA 10) | 06:31 | 05:30 | 04:57
08:03 (WEA 10) | 20:06 | 20:57 | 21:36
| 06:29 | 05:29 | 04:56
| 20:08 | 20:59 | 21:37
| 06:27 | 05:27 | 04:56
| 20:10 | 21:00 | 21:37
| 06:24 | 05:26 | 04:56
| 20:12 | 21:02 | 21:38
| 06:22 | 05:24 | 04:56
| 20:13 | 21:03 | 21:39
| 06:20 | 05:22 | 04:56
| 20:15 | 21:05 | 21:39
| 06:18 | 05:21 | 04:56
| 20:17 | 21:06 | 21:40
| 06:16 | 05:19 | 04:56
| 20:18 | 21:08 | 21:40
| 06:13 | 05:18 | 04:56
| 20:20 | 21:09 | 21:40
| 06:11 | 05:17 | 04:56
| 20:22 | 21:11 | 21:41
| 06:09 | 05:15 | 04:56
| 20:23 | 21:12 | 21:41
| 06:07 | 05:14 | 04:56
| 20:25 | 21:14 | 21:41
| 06:05 | 05:13 | 04:56
| 20:27 | 21:15 | 21:41
| 06:03 | 05:11 | 04:56
| 20:29 | 21:17 | 21:41
| 06:01 | 05:10 | 04:57
| 20:30 | 21:18 | 21:42
| 05:59 | 05:09 | 04:57
| 20:32 | 21:19 | 21:42
| 05:57 | 05:08 | 04:58
| 20:34 | 21:21 | 21:41
| 05:55 | 05:07 | 04:58
| 20:35 | 21:22 | 21:41
| 05:53 | 05:06 | 04:59
| 20:37 | 21:23 | 21:41
| 05:51 | 05:05 | 04:59
| 20:39 | 21:24 | 21:41
| | 05:04 |
| | 21:25 |
| 416 | 486 | 500
| | |
| | |
| | |
| | |
| | |
| | |

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

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

10 d09 - Séllingen, BahnhofstraBe 4

Sonnenscheinwahrscheinlichkeit S (Mittlere tagliche Sonnenstunden) [BRAUNSCHWEIG]
Jan Feb Mar

SSW wWsw W  WNW NNW Summe

windPRO 3.4.424 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk
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Projekt: Lizenzierter Anwender:
Séllingen SOWIWAS - Energie GmbH
- Watenstedter StraBe 11
Landwind Planung GmbH & Co.KG DE-38384 Gevenslaben
+49 0 5354 /99 06 - 235
Watenstedter Str. 11 Andreas Schulze / gutachten@sowiwas.de

Berechnet:
38384 Gevensleben 17.11.2021 11:42/3.4.424

=
SHADOW - Kalender
Berechnung: GB 17x N163 5,7MW, 202110, meteorologisch, 37 I0Schattenrezeptor: 10 d09 - Séllingen, BahnhofstraBe 4

Voraussetzungen fiir Berechnung des Schattenwurfs Sonnenscheinwahrscheinlichkeit S (Mittlere tagliche Sonnenstunden) [BRAUNSCHWEIG]
9 9 Jan Feb Méar Apr Mai Jun Jul Aug Sep Okt Nov Dez

1,53 2,47 3,43 5,17 7,00 6,63 6,76 6,51 4,71 3,31 1,88 1,07

Betriebsdauer je Sektor

N NNO ONO O OSO SSO S SSW wWsw W WNW NNW Summe
226 228 328 604 614 711 519 1.152 1.454 1.306 873 414 8.429
Startwindgeschwindigkeit: Startwindgeschw. aus Leistungskennlinie

| Juli | August | SeptembefOktober | November | Dezember
1] 05:00 | 05:37 | 06:27 | 07:16 | 07:10 08:23 (WEA 11) | 08:02
| 21:41 | 21:09 | 20:06 | 18:56 | 16:50 14 08:37 (WEA 11) | 16:09
2] 05:01 | 05:38 | 06:28 | 07:18 | 07:12 08:21 (WEA 11) | 08:03 09:28 (WEA 12)
| 21:40 | 21:07 | 20:04 | 18:54 | 16:48 18  08:39 (WEA 11) | 16:08 8  09:36 (WEA 12)
3105:01 | 05:40 | 06:30 | 07:19 08:33 (WEA 10) | 07:14 08:20 (WEA 11) | 08:04 09:27 (WEA 12)
| 21:40 | 21:05 | 20:02 | 18:52 11 08:44 (WEA 10) | 16:46 21 08:41 (WEA 11) | 16:08 11 09:38 (WEA 12)
4] 05:02 | 05:41 | 06:32 | 07:21 08:30 (WEA 10) | 07:16 08:19 (WEA 11) | 08:06 09:25 (WEA 12)
| 21:40 | 21:04 | 19:59 | 18:49 17 08:47 (WEA 10) | 16:44 23 08:42 (WEA 11) | 16:07 14 09:39 (WEA 12)
5 05:03 | 05:43 | 06:33 | 07:23 08:27 (WEA 10) | 07:18 08:18 (WEA 11) | 08:07 09:25 (WEA 12)
| 21:39 | 21:02 | 19:57 | 18:47 21 08:48 (WEA 10) | 16:43 25  08:43 (WEA 11) | 16:07 15 09:40 (WEA 12)
6 | 05:04 | 05:44 | 06:35 | 07:25 08:12 (WEA 01) | 07:19 08:18 (WEA 11) | 08:08 09:25 (WEA 12)
| 21:39 | 21:00 | 19:55 | 18:45 36 08:50 (WEA 10) | 16:41 26 08:44 (WEA 11) | 16:06 16 09:41 (WEA 12)
7 | 05:05 | 05:46 | 06:37 | 07:26 08:10 (WEA 01) | 07:21 08:17 (WEA 11) | 08:10 09:25 (WEA 12)
| 21:38 | 20:58 | 19:52 | 18:43 41 08:51 (WEA 10) | 16:39 27  08:44 (WEA 11) | 16:06 18  09:43 (WEA 12)
8] 05:06 | 05:48 | 06:38 | 07:28 08:07 (WEA 01) | 07:23 08:17 (WEA 11) | 08:11 09:25 (WEA 12)
| 21:37 | 20:56 | 19:50 | 18:40 44 08:51 (WEA 10) | 16:37 28  08:45 (WEA 11) | 16:06 19  09:44 (WEA 12)
9 | 05:07 | 05:49 | 06:40 | 07:30 08:06 (WEA 01) | 07:25 08:17 (WEA 11) | 08:12 09:25 (WEA 12)
| 21:37 | 20:54 | 19:48 | 18:38 45  08:51 (WEA 10) | 16:36 28  08:45 (WEA 11) | 16:05 19  09:44 (WEA 12)
10 | 05:08 | 05:51 | 06:42 | 07:31 08:06 (WEA 01) | 07:27 08:17 (WEA 11) | 08:13 09:25 (WEA 12)
| 21:36 | 20:53 | 19:46 | 18:36 46  08:52 (WEA 10) | 16:34 29  08:46 (WEA 11) | 16:05 20 09:45 (WEA 12)
11 | 05:09 | 05:52 | 06:43 | 07:33 08:05 (WEA 01) | 07:28 08:17 (WEA 11) | 08:14 09:25 (WEA 12)
| 21:35 | 20:51 | 19:43 | 18:34 47  08:52 (WEA 10) | 16:33 29  08:46 (WEA 11) | 16:05 20 09:45 (WEA 12)
12 | 05:10 | 05:54 | 06:45 | 07:35 08:05 (WEA 01) | 07:30 08:17 (WEA 11) | 08:15 09:25 (WEA 12)
| 21:34 | 20:49 | 19:41 | 18:31 47  08:52 (WEA 10) | 16:31 29  08:46 (WEA 11) | 16:05 21 09:46 (WEA 12)
13 ] 05:11 | 05:56 | 06:46 | 07:37 08:04 (WEA 01) | 07:32 08:18 (WEA 11) | 08:16 09:26 (WEA 12)
| 21:33 | 20:47 | 19:39 | 18:29 47 08:51 (WEA 10) | 16:29 28  08:46 (WEA 11) | 16:05 22 09:48 (WEA 12)
14 | 05:12 | 05:57 | 06:48 | 07:38 08:04 (WEA 01) | 07:34 08:18 (WEA 11) | 08:17 09:25 (WEA 12)
| 21:32 | 20:45 | 19:36 | 18:27 47 08:51 (WEA 10) | 16:28 28  08:46 (WEA 11) | 16:05 22 09:47 (WEA 12)
15| 05:13 | 05:59 | 06:50 | 07:40 08:06 (WEA 01) | 07:35 08:18 (WEA 11) | 08:18 09:26 (WEA 12)
| 21:32 | 20:43 | 19:34 | 18:25 45  08:51 (WEA 10) | 16:27 28  08:46 (WEA 11) | 16:05 22 09:48 (WEA 12)
16 | 05:14 | 06:01 | 06:51 | 07:42 08:08 (WEA 01) | 07:37 08:19 (WEA 11) | 08:19 09:26 (WEA 12)
| 21:30 | 20:41 | 19:32 | 18:22 42 08:50 (WEA 10) | 16:25 27  08:46 (WEA 11) | 16:05 23 09:49 (WEA 12)
17 | 05:16 | 06:02 | 06:53 | 07:44 08:10 (WEA 01) | 07:39 08:19 (WEA 11) | 08:20 09:27 (WEA 12)
| 21:29 | 20:39 | 19:29 | 18:20 40  08:50 (WEA 10) | 16:24 26 08:45 (WEA 11) | 16:05 23 09:50 (WEA 12)
18 | 05:17 | 06:04 | 06:55 | 07:45 08:12 (WEA 01) | 07:41 08:20 (WEA 11) | 08:21 09:27 (WEA 12)
| 21:28 | 20:37 | 19:27 | 18:18 37 08:49 (WEA 10) | 16:22 25  08:45 (WEA 11) | 16:05 23 09:50 (WEA 12)
19 | 05:18 | 06:05 | 06:56 | 07:47 08:13 (WEA 01) | 07:42 08:21 (WEA 11) | 08:21 09:27 (WEA 12)
| 21:27 | 20:35 | 19:24 | 18:16 29  08:47 (WEA 10) | 16:21 23 08:44 (WEA 11) | 16:06 23 09:50 (WEA 12)
20 | 05:19 | 06:07 | 06:58 | 07:49 08:23 (WEA 10) | 07:44 08:22 (WEA 11) | 08:22 09:28 (WEA 12)
| 21:26 | 20:32 | 19:22 | 18:14 23 08:46 (WEA 10) | 16:20 22 08:44 (WEA 11) | 16:06 23 09:51 (WEA 12)
21| 05:21 | 06:09 | 07:00 | 07:51 08:24 (WEA 10) | 07:46 08:23 (WEA 11) | 08:23 09:29 (WEA 12)
| 21:25 | 20:30 | 19:20 | 18:12 20  08:44 (WEA 10) | 16:19 21 08:44 (WEA 11) | 16:06 23 09:52 (WEA 12)
22| 05:22 | 06:10 | 07:01 | 07:52 08:26 (WEA 10) | 07:47 08:25 (WEA 11) | 08:23 09:29 (WEA 12)
| 21:23 | 20:28 | 19:17 | 18:10 16  08:42 (WEA 10) | 16:18 18  08:43 (WEA 11) | 16:07 23 09:52 (WEA 12)
23] 05:23 | 06:12 | 07:03 | 07:54 08:30 (WEA 10) | 07:49 08:26 (WEA 11) | 08:24 09:29 (WEA 12)
| 21:22 | 20:26 | 19:15 | 18:08 8  08:38 (WEA 10) | 16:16 16 08:42 (WEA 11) | 16:07 23 09:52 (WEA 12)
24 | 05:25 | 06:14 | 07:04 | 07:56 | 07:51 08:27 (WEA 11) | 08:24 09:30 (WEA 12)
| 21:21 | 20:24 | 19:13 | 18:06 | 16:15 13 08:40 (WEA 11) | 16:08 23 09:53 (WEA 12)
25| 05:26 | 06:15 | 07:06 | 06:58 | 07:52 08:30 (WEA 11) | 08:25 09:30 (WEA 12)
| 21:19 | 20:22 | 19:10 | 17:04 | 16:14 8  08:38 (WEA11) | 16:09 23 09:53 (WEA 12)
26 | 05:28 | 06:17 | 07:08 | 06:59 | 07:54 | 08:25 09:31 (WEA 12)
| 21:18 | 20:20 | 19:08 | 17:02 | 16:13 | 16:09 22 09:53 (WEA 12)
27 | 05:29 | 06:19 | 07:09 | 07:01 | 07:56 | 08:25 09:31 (WEA 12)
| 21:16 | 20:17 | 19:06 | 17:00 | 16:12 | 16:10 23 09:54 (WEA 12)
28 | 05:31 | 06:20 | 07:11 | 07:03 | 07:57 | 08:25 09:32 (WEA 12)
| 21:15 | 20:15 | 19:03 | 16:58 | 16:12 | 16:11 23 09:55 (WEA 12)
29 | 05:32 | 06:22 | 07:13 | 07:05 | 07:59 | 08:25 09:33 (WEA 12)
| 21:13 | 20:13 | 19:01 | 16:56 | 16:11 | 16:12 22 09:55 (WEA 12)
30 | 05:34 | 06:24 | 07:14 | 07:07 | 08:00 | 08:26 09:34 (WEA 12)
| 21:12 | 20:11 | 18:59 | 16:54 | 16:10 | 16:13 22 09:56 (WEA 12)
31| 05:35 | 06:25 | | 07:08 08:27 (WEA 11) | | 08:26 09:33 (WEA 12)
| 21:10 | 20:08 | | 16:52 7 08:34 (WEA11) | | 16:13 22 09:55 (WEA 12)
Sonnenscheinstunden | 503 | 454 | 381 | 331 | 266 | 243
astr.max.mdgl.Beschattung | | | | 716 | 580 | 611
Red.Sonnenscheinwahrsch. | | | | 0,31 | 0,21 | 0,14
Reduktion Betriebsdauer | | | | 0,96 | 0,96 | 0,96
Reduktion Windrichtung | | | | 0,64 | 0,59 | 0,57
Gesamte Reduktion | | | | 0,19 | 0,12 | 0,07
Met.wahrsch.Beschattung | | | | 134 | 69 | 45

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 3.4.424 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk 17.11.2021 11:57 / 11 Wlnd PRO '



Projekt:

Sollingen

Landwind Planung GmbH & Co.KG

Watenstedter Str. 11
38384 Gevensleben

Lizenzierter Anwender:

SOWIWAS - Energie GmbH

Watenstedter StraBe 11
DE-38384 Gevensleben
+49 05354 /99 06 - 235

Andreas Schulze / gutachten@sowiwas.de

Berechnet:

17.11.2021 11:42/3.4.424

SHADOW - Kalender

Berechnung: GB 17x N163 5,7MW, 202110, meteorologisch, 37 I0Schattenrezeptor:

Voraussetzungen fiir Berechnung des Schattenwurfs

Jan Feb Mar

Apr Mai Jun

Betriebsdauer je Sektor
N NNO ONO O O0SO SsO S

226 228 328 604 614 711 519 1.152 1.454 1.306 873
Startwindgeschwindigkeit: Startwindgeschw. aus Leistungskennlinie

<

10 d12 - Séllingen, BahnhofstraBe 7
Sonnenscheinwahrscheinlichkeit S (Mittlere tagliche Sonnenstunden) [BRAUNSCHWEIG]
Jul Aug Sep Okt Nov Dez

1,53 2,47 3,43 5,17 7,00 6,63 6,76 6,51 4,71 3,31 1,88 1,07

SSW wWsw W  WNW NNW Summe

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

1]08:26 09:03 (WEA 12) | 07:59 | 07:05 | 06:54 | 05:49 | 05:03

| 16:15 24 09:27 (WEA 12) | 17:03 | 17:55 | 19:49 | 20:40 | 21:27

21 08:26 09:03 (WEA 12) | 07:57 | 07:03 | 06:52 | 05:47 | 05:02

| 16:16 24 09:27 (WEA 12) | 17:05 | 17:57 | 19:51 | 20:42 | 21:28

3108:25 09:04 (WEA 12) | 07:55 | 07:00 | 06:49 | 05:45 | 05:01

| 16:17 24 09:28 (WEA 12) | 17:07 | 17:58 | 19:53 | 20:44 | 21:29

4108:25 09:04 (WEA 12) | 07:54 | 06:58 | 06:47 | 05:43 | 05:01

| 16:18 24 09:28 (WEA 12) | 17:08 | 18:00 | 19:54 | 20:46 | 21:30

5| 08:25 09:04 (WEA 12) | 07:52 08:22 (WEA 11) | 06:56 | 06:45 | 05:41 | 05:00

| 16:19 25  09:29 (WEA 12) | 17:10 11 08:33 (WEA 11) | 18:02 | 19:56 | 20:47 | 21:31

6 | 08:25 09:04 (WEA 12) | 07:50 08:19 (WEA 11) | 06:54 07:22 (WEA 10) | 06:42 | 05:39 | 04:59

| 16:21 26 09:30 (WEA 12) | 17:12 16 08:35 (WEA 11) | 18:04 9 07:31 (WEA 10) | 19:58 | 20:49 | 21:32

7 108:24 09:05 (WEA 12) | 07:49 08:17 (WEA 11) | 06:52 07:19 (WEA 10) | 06:40 | 05:37 | 04:59

| 16:22 26 09:31 (WEA 12) | 17:14 20  08:37 (WEA 11) | 18:06 16  07:35 (WEA 10) | 20:00 | 20:51 | 21:33

8108:24 09:05 (WEA 12) | 07:47 08:16 (WEA 11) | 06:49 07:16 (WEA 10) | 06:38 | 05:36 | 04:58

| 16:23 26 09:31 (WEA 12) | 17:16 22 08:38 (WEA 11) | 18:07 20  07:36 (WEA 10) | 20:01 | 20:52 | 21:34

9108:23 09:06 (WEA 12) | 07:45 08:15 (WEA 11) | 06:47 07:14 (WEA 10) | 06:36 | 05:34 | 04:58

| 16:24 26 09:32 (WEA 12) | 17:18 24 08:39 (WEA 11) | 18:09 23 07:37 (WEA 10) | 20:03 | 20:54 | 21:35

10 | 08:23 09:06 (WEA 12) | 07:43 08:14 (WEA 11) | 06:45 07:13 (WEA 10) | 06:33 | 05:32 | 04:57

| 16:26 26 09:32 (WEA 12) | 17:20 26 08:40 (WEA 11) | 18:11 26 07:39 (WEA 10) | 20:05 | 20:55 | 21:35

11 | 08:22 09:06 (WEA 12) | 07:41 08:14 (WEA 11) | 06:42 07:11 (WEA 10) | 06:31 | 05:30 | 04:57

| 16:27 27 09:33 (WEA 12) | 17:22 26 08:40 (WEA 11) | 18:13 28  07:39 (WEA 10) | 20:06 | 20:57 | 21:36

12 | 08:21 09:06 (WEA 12) | 07:40 08:14 (WEA 11) | 06:40 07:11 (WEA 10) | 06:29 | 05:29 | 04:56

| 16:29 27 09:33 (WEA 12) | 17:23 28  08:42 (WEA 11) | 18:15 28  07:39 (WEA 10) | 20:08 | 20:59 | 21:37

13 ] 08:21 09:06 (WEA 12) | 07:38 08:14 (WEA 11) | 06:38 07:10 (WEA 10) | 06:27 | 05:27 | 04:56

| 16:30 27 09:33 (WEA 12) | 17:25 28  08:42 (WEA 11) | 18:16 30 07:40 (WEA 10) | 20:10 | 21:00 | 21:37

14 | 08:20 09:06 (WEA 12) | 07:36 08:14 (WEA 11) | 06:36 07:09 (WEA 10) | 06:24 | 05:26 | 04:56

| 16:32 27 09:33 (WEA 12) | 17:27 28  08:42 (WEA 11) | 18:18 30  07:39 (WEA 10) | 20:12 | 21:02 | 21:38

15| 08:19 09:07 (WEA 12) | 07:34 08:13 (WEA 11) | 06:33 07:09 (WEA 10) | 06:22 | 05:24 | 04:56

| 16:33 27 09:34 (WEA 12) | 17:29 28  08:41 (WEA 11) | 18:20 30 07:39 (WEA 10) | 20:13 | 21:03 | 21:39

16 | 08:18 09:07 (WEA 12) | 07:32 08:13 (WEA 11) | 06:31 07:09 (WEA 10) | 06:20 | 05:22 | 04:56

| 16:35 27 09:34 (WEA 12) | 17:31 28  08:41 (WEA 11) | 18:22 30  07:39 (WEA 10) | 20:15 | 21:05 | 21:39

17 | 08:17 09:08 (WEA 12) | 07:30 08:13 (WEA 11) | 06:29 07:08 (WEA 10) | 06:18 | 05:21 | 04:56

| 16:37 26 09:34 (WEA 12) | 17:33 28  08:41 (WEA 11) | 18:23 30 07:38 (WEA 10) | 20:17 | 21:06 | 21:40

18 | 08:16 09:09 (WEA 12) | 07:28 08:13 (WEA 11) | 06:26 07:09 (WEA 10) | 06:16 | 05:19 | 04:56

| 16:38 25  09:34 (WEA 12) | 17:35 28  08:41 (WEA 11) | 18:25 29  07:38 (WEA 10) | 20:18 | 21:08 | 21:40

19 | 08:15 09:10 (WEA 12) | 07:26 08:14 (WEA 11) | 06:24 07:09 (WEA 10) | 06:13 | 05:18 | 04:56

| 16:40 24 09:34 (WEA 12) | 17:36 26 08:40 (WEA 11) | 18:27 28  07:37 (WEA 10) | 20:20 | 21:09 | 21:40

20 | 08:14 09:11 (WEA 12) | 07:24 08:15 (WEA 11) | 06:22 07:09 (WEA 10) | 06:11 | 05:17 | 04:56

| 16:41 24 09:35 (WEA 12) | 17:38 25  08:40 (WEA 11) | 18:29 27  07:36 (WEA 10) | 20:22 | 21:11 | 21:41

21| 08:13 09:11 (WEA 12) | 07:22 08:16 (WEA 11) | 06:19 07:10 (WEA 10) | 06:09 | 05:15 | 04:56

| 16:43 23 09:34 (WEA 12) | 17:40 23 08:39 (WEA 11) | 18:30 25  07:35 (WEA 10) | 20:23 | 21:12 | 21:41

22| 08:12 09:12 (WEA 12) | 07:20 08:17 (WEA 11) | 06:17 07:11 (WEA 10) | 06:07 | 05:14 | 04:56

| 16:45 22 09:34 (WEA 12) | 17:42 20  08:37 (WEA 11) | 18:32 22 07:33 (WEA 10) | 20:25 | 21:14 | 21:41

23] 08:11 09:13 (WEA 12) | 07:18 08:19 (WEA 11) | 06:15 07:12 (WEA 10) | 06:05 | 05:13 | 04:56

| 16:47 20 09:33 (WEA 12) | 17:44 17 08:36 (WEA 11) | 18:34 18  07:30 (WEA 10) | 20:27 | 21:15 | 21:41

24| 08:10 09:14 (WEA 12) | 07:16 08:21 (WEA 11) | 06:12 07:15 (WEA 10) | 06:03 | 05:11 | 04:57

| 16:48 18 09:32 (WEA 12) | 17:46 11 08:32 (WEA 11) | 18:35 13 07:28 (WEA 10) | 20:29 | 21:17 | 21:41

25 | 08:09 09:16 (WEA 12) | 07:13 | 06:10 | 06:01 | 05:10 | 04:57

| 16:50 15 09:31 (WEA 12) | 17:48 | 18:37 | 20:30 | 21:18 | 21:42

26 | 08:07 09:17 (WEA 12) | 07:11 | 06:08 | 05:59 | 05:09 | 04:57

| 16:52 12 09:29 (WEA 12) | 17:49 | 18:39 | 20:32 | 21:19 | 21:42

27 | 08:06 09:21 (WEA 12) | 07:09 | 06:05 | 05:57 | 05:08 | 04:58

| 16:54 6  09:27 (WEA 12) | 17:51 | 18:41 | 20:34 | 21:21 | 21:41

28 | 08:04 | 07:07 | 06:03 | 05:55 | 05:07 | 04:58

| 16:56 | 17:53 | 18:42 | 20:35 | 21:22 | 21:41

29 | 08:03 | | 07:01 | 05:53 | 05:06 | 04:59

| 16:57 | | 19:44 | 20:37 | 21:23 | 21:41

30 | 08:02 | | 06:58 | 05:51 | 05:05 | 04:59

| 16:59 | | 19:46 | 20:39 | 21:24 | 21:41
31 | 08:00 | | 06:56 | | 05:04 |
| 17:01 | | 19:47 | | 21:25 |

Sonnenscheinstunden | 258 | 277 | 367 | 416 | 486 | 500
astr.max.mdgl.Beschattung | 628 | 463 | 462 | | |
Red.Sonnenscheinwahrsch. | 0,18 | 0,25 | 0,29 | | |
Reduktion Betriebsdauer | 0,96 | 0,96 | 0,96 | | |
Reduktion Windrichtung | 0,56 | 0,62 | 0,66 | | |
Gesamte Reduktion | 0,10 | 0,15 | 0,18 | | |
Met.wahrsch.Beschattung | 61 | 68 | 83 | | |

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)

17.11.2021 11:57 / 12 windPRO '
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Projekt: Lizenzierter Anwender:
Séllingen SOWIWAS - Energie GmbH
- Watenstedter StraBe 11
Landwind Planung GmbH & Co.KG DE-38384 Gevenslaben
+49 0 5354 /99 06 - 235
Watenstedter Str. 11 Andreas Schulze / gutachten@sowiwas.de

Berechnet:
38384 Gevensleben 17.11.2021 11:42/3.4.424

<
SHADOW - Kalender
Berechnung: GB 17x N163 5,7MW, 202110, meteorologisch, 37 I0Schattenrezeptor: 10 d12 - Séllingen, BahnhofstraBe 7

Voraussetzungen fiir Berechnung des Schattenwurfs Sonnenscheinwahrscheinlichkeit S (Mittlere tagliche Sonnenstunden) [BRAUNSCHWEIG]‘
9 9 Jan Feb Méar Apr Mai Jun Jul Aug Sep Okt Nov Dez

1,53 2,47 3,43 5,17 7,00 6,63 6,76 6,51 4,71 3,31 1,88 1,07

Betriebsdauer je Sektor

N NNO ONO O OSO SSO S SSW wWsw W WNW NNW Summe
226 228 328 604 614 711 519 1.152 1.454 1.306 873 414 8.429
Startwindgeschwindigkeit: Startwindgeschw. aus Leistungskennlinie

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

1] 05:00 | 05:37 | 06:27 | 07:16 07:49 (WEA 10) | 07:10 07:44 (WEA 11) | 08:02 08:48 (WEA 12)

| 21:41 | 21:09 | 20:06 | 18:56 29  08:18 (WEA 10) | 16:50 25 08:09 (WEA 11) | 16:09 27 09:15 (WEA 12)

2| 05:01 | 05:38 | 06:28 | 07:18 07:50 (WEA 10) | 07:12 07:45 (WEA 11) | 08:03 08:49 (WEA 12)

| 21:40 | 21:07 | 20:04 | 18:54 28  08:18 (WEA 10) | 16:48 24 08:09 (WEA 11) | 16:09 26 09:15 (WEA 12)

3 05:01 | 05:40 | 06:30 | 07:19 07:51 (WEA 10) | 07:14 07:46 (WEA 11) | 08:04 08:49 (WEA 12)

| 21:40 | 21:05 | 20:02 | 18:52 26 08:17 (WEA 10) | 16:46 22 08:08 (WEA 11) | 16:08 26 09:15 (WEA 12)

4| 05:02 | 05:41 | 06:32 | 07:21 07:52 (WEA 10) | 07:16 07:47 (WEA 11) | 08:06 08:49 (WEA 12)

| 21:40 | 21:04 | 19:59 | 18:49 24 08:16 (WEA 10) | 16:44 19  08:06 (WEA 11) | 16:07 26 09:15 (WEA 12)

5105:03 | 05:43 | 06:33 | 07:23 07:52 (WEA 10) | 07:18 07:49 (WEA 11) | 08:07 08:50 (WEA 12)

| 21:39 | 21:02 | 19:57 | 18:47 22 08:14 (WEA 10) | 16:43 16 08:05 (WEA 11) | 16:07 26 09:16 (WEA 12)

6 | 05:04 | 05:44 | 06:35 | 07:25 07:54 (WEA 10) | 07:19 07:52 (WEA 11) | 08:08 08:50 (WEA 12)

| 21:39 | 21:00 | 19:55 | 18:45 18  08:12 (WEA 10) | 16:41 10  08:02 (WEA 11) | 16:06 26 09:16 (WEA 12)

7 | 05:05 | 05:46 | 06:37 | 07:26 07:56 (WEA 10) | 07:21 | 08:10 08:51 (WEA 12)

| 21:38 | 20:58 | 19:52 | 18:43 13 08:09 (WEA 10) | 16:39 | 16:06 26 09:17 (WEA 12)

8 05:06 | 05:48 | 06:38 | 07:28 | 07:23 | 08:11 08:52 (WEA 12)

| 21:37 | 20:56 | 19:50 | 18:40 | 16:37 | 16:06 24 09:16 (WEA 12)

9 | 05:07 | 05:49 | 06:40 | 07:30 | 07:25 | 08:12 08:52 (WEA 12)

| 21:37 | 20:54 | 19:48 | 18:38 | 16:36 | 16:05 24 09:16 (WEA 12)

10 | 05:08 | 05:51 | 06:42 | 07:31 | 07:27 | 08:13 08:52 (WEA 12)

| 21:36 | 20:53 | 19:46 | 18:36 | 16:34 | 16:05 25  09:17 (WEA 12)

11 ] 05:09 | 05:52 | 06:43 | 07:33 | 07:28 | 08:14 08:53 (WEA 12)

| 21:35 | 20:51 | 19:43 | 18:34 | 16:33 | 16:05 24 09:17 (WEA 12)

12 ] 05:10 | 05:54 | 06:45 | 07:35 | 07:30 | 08:15 08:53 (WEA 12)

| 21:34 | 20:49 | 19:41 | 18:31 | 16:31 | 16:05 24 09:17 (WEA 12)

13 ] 05:11 | 05:56 | 06:46 | 07:37 | 07:32 | 08:16 08:55 (WEA 12)

| 21:33 | 20:47 | 19:39 | 18:29 | 16:30 | 16:05 23 09:18 (WEA 12)

14| 05:12 | 05:57 | 06:48 | 07:38 | 07:34 | 08:17 08:55 (WEA 12)

| 21:32 | 20:45 | 19:36 | 18:27 | 16:28 | 16:05 22 09:17 (WEA 12)

15 | 05:13 | 05:59 | 06:50 | 07:40 | 07:35 08:54 (WEA 12) | 08:18 08:55 (WEA 12)

| 21:32 | 20:43 | 19:34 | 18:25 | 16:27 6  09:00 (WEA 12) | 16:05 23 09:18 (WEA 12)

16 | 05:14 | 06:01 | 06:51 | 07:42 | 07:37 08:51 (WEA 12) | 08:19 08:56 (WEA 12)

| 21:30 | 20:41 | 19:32 | 18:22 | 16:25 12 09:03 (WEA 12) | 16:05 22 09:18 (WEA 12)

17 | 05:16 | 06:02 | 06:53 | 07:44 08:56 (WEA 11) | 07:39 08:49 (WEA 12) | 08:20 08:57 (WEA 12)

| 21:29 | 20:39 | 19:29 | 18:20 5 09:01 (WEA 11) | 16:24 15 09:04 (WEA 12) | 16:05 22 09:19 (WEA 12)

18 | 05:17 | 06:04 | 06:55 | 07:45 08:52 (WEA 11) | 07:41 08:48 (WEA 12) | 08:21 08:58 (WEA 12)

| 21:28 | 20:37 | 19:27 | 18:18 13 09:05 (WEA 11) | 16:22 18  09:06 (WEA 12) | 16:05 21 09:19 (WEA 12)

19 | 05:18 | 06:05 | 06:56 08:03 (WEA 10) | 07:47 08:49 (WEA 11) | 07:42 08:47 (WEA 12) | 08:21 08:58 (WEA 12)

| 21:27 | 20:35 | 19:24 11 08:14 (WEA 10) | 18:16 18 09:07 (WEA 11) | 16:21 20 09:07 (WEA 12) | 16:06 21 09:19 (WEA 12)

20 | 05:19 | 06:07 | 06:58 07:59 (WEA 10) | 07:49 08:47 (WEA 11) | 07:44 08:47 (WEA 12) | 08:22 08:59 (WEA 12)

| 21:26 | 20:32 | 19:22 17 08:16 (WEA 10) | 18:14 21 09:08 (WEA 11) | 16:20 22 09:09 (WEA 12) | 16:06 21 09:20 (WEA 12)

21| 05:21 | 06:09 | 07:00 07:57 (WEA 10) | 07:51 08:46 (WEA 11) | 07:46 08:47 (WEA 12) | 08:23 09:00 (WEA 12)

| 21:25 | 20:30 | 19:20 21 08:18 (WEA 10) | 18:12 23 09:09 (WEA 11) | 16:19 23 09:10 (WEA 12) | 16:06 21 09:21 (WEA 12)

22| 05:22 | 06:10 | 07:01 07:55 (WEA 10) | 07:52 08:45 (WEA 11) | 07:47 08:47 (WEA 12) | 08:23 09:00 (WEA 12)

| 21:23 | 20:28 | 19:17 24 08:19 (WEA 10) | 18:10 25  09:10 (WEA 11) | 16:18 24 09:11 (WEA 12) | 16:07 21 09:21 (WEA 12)

23] 05:23 | 06:12 | 07:03 07:54 (WEA 10) | 07:54 08:44 (WEA 11) | 07:49 08:47 (WEA 12) | 08:24 09:00 (WEA 12)

| 21:22 | 20:26 | 19:15 26 08:20 (WEA 10) | 18:08 27 09:11 (WEA 11) | 16:16 24 09:11 (WEA 12) | 16:07 21 09:21 (WEA 12)

24| 05:25 | 06:14 | 07:04 07:53 (WEA 10) | 07:56 08:44 (WEA 11) | 07:51 08:46 (WEA 12) | 08:24 09:01 (WEA 12)

| 21:21 | 20:24 | 19:13 28  08:21 (WEA 10) | 18:06 27 09:11 (WEA 11) | 16:15 25 09:11 (WEA 12) | 16:08 21 09:22 (WEA 12)

25| 05:26 | 06:15 | 07:06 07:51 (WEA 10) | 06:58 07:43 (WEA 11) | 07:52 08:46 (WEA 12) | 08:25 09:01 (WEA 12)

| 21:19 | 20:22 | 19:10 29  08:20 (WEA 10) | 17:04 29  08:12 (WEA 11) | 16:14 26 09:12 (WEA 12) | 16:09 21 09:22 (WEA 12)

26 | 05:28 | 06:17 | 07:08 07:51 (WEA 10) | 06:59 07:43 (WEA 11) | 07:54 08:47 (WEA 12) | 08:25 09:01 (WEA 12)

| 21:18 | 20:20 | 19:08 30 08:21 (WEA 10) | 17:02 29  08:12 (WEA 11) | 16:13 26 09:13 (WEA 12) | 16:09 22 09:23 (WEA 12)

27| 05:29 | 06:19 | 07:09 07:51 (WEA 10) | 07:01 07:43 (WEA 11) | 07:56 08:46 (WEA 12) | 08:25 09:01 (WEA 12)

| 21:16 | 20:17 | 19:06 30 08:21 (WEA 10) | 17:00 29  08:12 (WEA 11) | 16:12 27  09:13 (WEA 12) | 16:10 22 09:23 (WEA 12)

28| 05:31 | 06:20 | 07:11 07:50 (WEA 10) | 07:03 07:42 (WEA 11) | 07:57 08:47 (WEA 12) | 08:25 09:02 (WEA 12)

| 21:15 | 20:15 | 19:03 30 08:20 (WEA 10) | 16:58 29  08:11 (WEA 11) | 16:12 26 09:13 (WEA 12) | 16:11 23 09:25 (WEA 12)

29| 05:32 | 06:22 | 07:13 07:50 (WEA 10) | 07:05 07:42 (WEA 11) | 07:59 08:47 (WEA 12) | 08:25 09:03 (WEA 12)

| 21:13 | 20:13 | 19:01 30 08:20 (WEA 10) | 16:56 29  08:11 (WEA 11) | 16:11 27 09:14 (WEA 12) | 16:12 22 09:25 (WEA 12)

30 | 05:34 | 06:24 | 07:14 07:50 (WEA 10) | 07:07 07:43 (WEA 11) | 08:00 08:47 (WEA 12) | 08:26 09:03 (WEA 12)

| 21:12 | 20:11 | 18:59 30 08:20 (WEA 10) | 16:54 27 08:10 (WEA 11) | 16:10 27 09:14 (WEA 12) | 16:13 23 09:26 (WEA 12)

31]05:35 | 06:25 | | 07:08 07:43 (WEA 11) | | 08:26 09:02 (WEA 12)

| 21:10 | 20:08 | | 16:52 27  08:10 (WEA 11) | | 16:13 24 09:26 (WEA 12)

Sonnenscheinstunden | 503 | 454 | 381 | 331 | 266 | 243

astr.max.mogl.Beschattung | | | 306 | 518 | 464 | 720
Red.Sonnenscheinwahrsch. | | | 0,37 | 0,31 | 0,21 | 0,14
Reduktion Betriebsdauer | | | 0,96 | 0,96 | 0,96 | 0,96
Reduktion Windrichtung | | | 0,66 | 0,63 | 0,58 | 0,56
Gesamte Reduktion | | | 0,23 | 0,18 | 0,12 | 0,07
Met.wahrsch.Beschattung | | | 70 | 96 | 54 | 52

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:

Sollingen

Landwind Planung GmbH & Co.KG

Watenstedter Str. 11

38384 Gevensleben

Lizenzierter Anwender:

SOWIWAS - Energie GmbH
Watenstedter StraBe 11
DE-38384 Gevensleben

+49 0 53 54/ 99 06 - 235
Andreas Schulze / gutachten@sowiwas.de

Berechnet:

17.11.2021 11:42/3.4.424

SHADOW - Kalender
Berechnung: GB 17x N163 5,7MW, 202110, meteorologisch, 37 I0Schattenrezepto

Voraussetzungen fiir Berechnung des Schattenwurfs

|Januar

Sonnenscheinstunden |
astr.max.mogl.Beschattung |
Red.Sonnenscheinwahrsch. |

Reduktion Betriebsdauer |
Reduktion Windrichtung |
Gesamte Reduktion |
Met.wahrsch.Beschattung |

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

Tag im Monat
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258

11
13
15
17
19
20
2
23
23
24
26
27
27
28
28
29
29
29
29
29
28
28
27
27
25
24

637

0,18

0,96

0,57

0,10
63

Sonnenaufgang
Sonnenuntergang (SS:MM)

| Februar

| 07:59
| 17:03
| 07:57
| 17:05
| 07:55
| 17:07
09:02 (WEA 12) | 07:54
09:05 (WEA 12) | 17:08
09:01 (WEA 12) | 07:52
09:08 (WEA 12) | 17:10
08:59 (WEA 12) | 07:50
09:10 (WEA 12) | 17:12
08:59 (WEA 12) | 07:49
09:12 (WEA 12) | 17:14
08:58 (WEA 12) | 07:47
09:13 (WEA 12) | 17:16
08:58 (WEA 12) | 07:45
09:15 (WEA 12) | 17:18
08:57 (WEA 12) | 07:43
09:16 (WEA 12) | 17:20
08:57 (WEA 12) | 07:41
09:17 (WEA 12) | 17:22
08:56 (WEA 12) | 07:40
09:18 (WEA 12) | 17:23
08:56 (WEA 12) | 07:38
09:19 (WEA 12) | 17:25
08:56 (WEA 12) | 07:36
09:19 (WEA 12) | 17:27
08:56 (WEA 12) | 07:34
09:20 (WEA 12) | 17:29
08:55 (WEA 12) | 07:32
09:21 (WEA 12) | 17:31
08:55 (WEA 12) | 07:30
09:22 (WEA 12) | 17:33
08:56 (WEA 12) | 07:28
09:23 (WEA 12) | 17:35
08:56 (WEA 12) | 07:26
09:24 (WEA 12) | 17:36
08:56 (WEA 12) | 07:24
09:24 (WEA 12) | 17:38
08:55 (WEA 12) | 07:22
09:24 (WEA 12) | 17:40
08:56 (WEA 12) | 07:20
09:25 (WEA 12) | 17:42
08:57 (WEA 12) | 07:18
09:26 (WEA 12) | 17:44
08:56 (WEA 12) | 07:16
09:25 (WEA 12) | 17:46
08:57 (WEA 12) | 07:13
09:26 (WEA 12) | 17:48
08:57 (WEA 12) | 07:11
09:25 (WEA 12) | 17:49
08:58 (WEA 12) | 07:09
09:26 (WEA 12) | 17:51
08:58 (WEA 12) | 07:07
09:25 (WEA 12) | 17:53
08:59 (WEA 12) |
09:26 (WEA 12) |
09:00 (WEA 12) |
09:25 (WEA 12) |
09:01 (WEA 12) |
09:25 (WEA 12) |
277

(S5:MM)

22
19
17

12

13
16
18
21
21
21
21
23
26
27
27
27
27
29
30
30
30
30
30
30

29

611
0,25
0,96
0,62
0,15

90

Minuten mit Schatten

Apr Mai

Betriebsdauer je Sektor

N NNO ONO O 0SO SsO S

| Médrz

09:02 (WEA 12) | 07:05
09:24 (WEA 12) | 17:55
09:03 (WEA 12) | 07:03
09:22 (WEA 12) | 17:57
09:04 (WEA 12) | 07:00
09:21 (WEA 12) | 17:58
09:07 (WEA 12) | 06:58
09:19 (WEA 12) | 18:00

| 06:56

| 18:02
08:16 (WEA 06) | 06:54
08:22 (WEA 06) | 18:04
08:14 (WEA 06) | 06:51
08:23 (WEA 06) | 18:06
08:12 (WEA 06) | 06:49
08:25 (WEA 06) | 18:07
08:10 (WEA 06) | 06:47
08:26 (WEA 06) | 18:09
08:08 (WEA 06) | 06:45
08:26 (WEA 06) | 18:11
08:06 (WEA 06) | 06:42
08:27 (WEA 06) | 18:13
08:07 (WEA 06) | 06:40
08:28 (WEA 06) | 18:15
08:07 (WEA 06) | 06:38
08:28 (WEA 06) | 18:16
08:07 (WEA 06) | 06:36
08:28 (WEA 06) | 18:18
08:04 (WEA 11) | 06:33
08:27 (WEA 06) | 18:20
08:01 (WEA 11) | 06:31
08:27 (WEA 06) | 18:22
07:59 (WEA 11) | 06:29
08:26 (WEA 06) | 18:23
07:58 (WEA 11) | 06:26
08:25 (WEA 06) | 18:25
07:57 (WEA 11) | 06:24
08:24 (WEA 06) | 18:27
07:56 (WEA 11) | 06:22
08:23 (WEA 11) | 18:28
07:55 (WEA 11) | 06:19
08:24 (WEA 11) | 18:30
07:55 (WEA 11) | 06:17
08:25 (WEA 11) | 18:32
07:55 (WEA 11) | 06:15
08:25 (WEA 11) | 18:34
07:54 (WEA 11) | 06:12
08:24 (WEA 11) | 18:35
07:54 (WEA 11) | 06:10
08:24 (WEA 11) | 18:37
07:54 (WEA 11) | 06:08
08:24 (WEA 11) | 18:39
07:54 (WEA 11) | 06:05
08:24 (WEA 11) | 18:41
07:55 (WEA 11) | 06:03
08:24 (WEA 11) | 18:42

| 07:01

| 19:44

| 06:58

| 19:46

| 06:56

| 19:47
367

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

28
26
24
21
17

11

10
13
16
19
21
22
24
26
28
29
30
31
32
32
32
31
30
29
587
0,29
0,96
0,67

0,18
108

| April

07:54 (WEA 11) | 06:54
08:22 (WEA 11) | 19:49
07:55 (WEA 11) | 06:52
08:21 (WEA 11) | 19:51
07:56 (WEA 11) | 06:49
08:20 (WEA 11) | 19:53
07:58 (WEA 11) | 06:47
08:19 (WEA 11) | 19:54
07:59 (WEA 11) | 06:45
08:16 (WEA 11) | 19:56
08:02 (WEA 11) | 06:42
08:13 (WEA 11) | 19:58
| 06:40
| 19:59
| 06:38
| 20:01
| 06:36
| 20:03
| 06:33
| 20:05
| 06:31
| 20:06
| 06:29
| 20:08
07:01 (WEA 01) | 06:27
07:06 (WEA 01) | 20:10
06:58 (WEA 01) | 06:24
07:08 (WEA 01) | 20:12
06:56 (WEA 01) | 06:22
07:09 (WEA 01) | 20:13
06:54 (WEA 01) | 06:20
07:10 (WEA 01) | 20:15
06:51 (WEA 01) | 06:18
07:10 (WEA 01) | 20:17
06:49 (WEA 01) | 06:16
07:10 (WEA 01) | 20:18
06:49 (WEA 01) | 06:13
07:11 (WEA 10) | 20:20
06:48 (WEA 01) | 06:11
07:12 (WEA 10) | 20:22
06:48 (WEA 10) | 06:09
07:14 (WEA 10) | 20:23
06:47 (WEA 10) | 06:07
07:15 (WEA 10) | 20:25
06:45 (WEA 10) | 06:05
07:14 (WEA 10) | 20:27
06:45 (WEA 10) | 06:03
07:15 (WEA 10) | 20:29
06:44 (WEA 10) | 06:01
07:15 (WEA 10) | 20:30
06:43 (WEA 10) | 05:59
07:15 (WEA 10) | 20:32
06:43 (WEA 10) | 05:57
07:15 (WEA 10) | 20:34
06:43 (WEA 10) | 05:55
07:15 (WEA 10) | 20:35
07:42 (WEA 10) | 05:53
08:13 (WEA 10) | 20:37
07:43 (WEA 10) | 05:51
08:13 (WEA 10) | 20:39
07:43 (WEA 10) |
08:12 (WEA 10) |
416

Jun

Jul

Aug Sep Okt Nov Dez
1,53 2,47 3,43 5,17 7,00 6,63 6,76 6,51 4,71 3,31 1,88 1,07

.

r: I0 d14 - Sollingen, GartenstraBe 9

CRORet n ful 1o SRS SN D)

Sonnenscheinwahrscheinlichkeit S (Mittlere tagliche Sonnenstunden) [BRAUNSCHWEIG]
Jan Feb Mar

SSW WSW W  WNW NNW Summe
226 228 328 604 614 711 519 1.152 1.454 1.306 873
Startwindgeschwindigkeit: Startwindgeschw. aus Leistungskennlinie

27
25
23
19

15

115
0,37
0,96
0,69
0,24

28

| Mai

07:43 (WEA 10) | 05:49
08:10 (WEA 10) | 20:40
07:44 (WEA 10) | 05:47
08:09 (WEA 10) | 20:42
07:45 (WEA 10) | 05:45
08:08 (WEA 10) | 20:44
07:47 (WEA 10) | 05:43
08:06 (WEA 10) | 20:46
07:48 (WEA 10) | 05:41
08:03 (WEA 10) | 20:47
07:52 (WEA 10) | 05:39
07:58 (WEA 10) | 20:49

| 05:37

5:30

1:00

5:22

1:08

5:09

1:22

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

414  8.429

| Juni

g
oNo
oNQ

1:28

1:29

NONONONONONONONONONONONONONONONONONONONONONONONONONONONONONO

500

windPRO 3.4.424 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk
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Projekt:

Sollingen

Landwind Planung GmbH & Co.KG

Watenstedter Str. 11

38384 Gevensleben

Lizen:

zierter Anwender:

SOWIWAS - Energie GmbH
Watenstedter StraBe 11
DE-38384 Gevensleben

+49 0 53 54 /99 06 - 235

Andreas Schulze / gutachten@sowiwas.de

Berechnet:

17.11.2021 11:42/3.4.424

SHADOW - Kalender

Berechnung: GB 17x N163 5,7MW, 202110, meteorologisch, 37 I0Schattenrezepto

Voraussetzungen fiir Berechnung des Schattenwurfs

|Juli

1] 05:00

| 21:41

2| 05:01

| 21:40

3 05:01

| 21:40

4| 05:02

| 21:40

5105:03

| 21:39

6 | 05:04

| 21:39

7 | 05:05

| 21:38

8 05:06

| 21:37

9 | 05:07

| 21:37

10 | 05:08

| 21:36

11 ] 05:09

| 21:35

12 ] 05:10

| 21:34

13 ] 05:11

| 21:33

14| 05:12

| 21:32

15 | 05:13

| 21:32

16 | 05:14

| 21:30

17 | 05:16

| 21:29

18 | 05:17

| 21:28

19 | 05:18

| 21:27

20 | 05:19

| 21:26

21| 05:21

| 21:25

22| 05:22

| 21:23

23] 05:23

| 21:22

24| 05:25

| 21:21

25| 05:26

| 21:19

26 | 05:28

| 21:18

27| 05:29

| 21:16

28| 05:31

| 21:15

29| 05:32

| 21:13

30 | 05:34

| 21:12

31]05:35

| 21:10

Sonnenscheinstunden | 503
astr.max.mogl.Beschattung |
Red.Sonnenscheinwahrsch. |
Reduktion Betriebsdauer |
Reduktion Windrichtung |
Gesamte Reduktion |
Met.wahrsch.Beschattung |

| August

5:37
1:09
5:38
1:07
5:40
1:05
5:41
1:04
5:43
1:02
5:44
1:00
5:46
0:58
5:48

<
o
o

5:49
0:54
5:51
0:53
5:52
0:51
5:54
0:49
5:56
0:47
5:57
0:45
5:59
0:43

0:41
6:02
0:39
6:04

<
w
N

6:05
0:35
6:07
0:32

I
=)
©

0:30
6:10
0:28
6:12

<
N}
a

6:14
0:24
6:15
0:22
6:17
0:20
6:19
0:17
6:20
0:15
6:22
0:13
6:24
0:11

NENSINININININININONONOINOINONOINONONONONONONONONONONONSONINGNSNSNS
N =}
81 =

0:08
454

| September
| 06:27

| 20:06

| 06:28

| 20:04

| 06:30

| 20:02

| 06:32

| 19:59

| 06:33

| 19:57

| 06:35

| 19:55 5
| 06:37

| 19:52 15
| 06:38

| 19:50 19
| 06:40

| 19:48 23
| 06:42

| 19:46 25
| 06:43

| 19:43 28
| 06:45

| 19:41 28
| 06:46

| 19:39 30
| 06:48

| 19:36 31
| 06:50

| 19:34 32
| 06:51

| 19:32 32
| 06:53

| 19:29 32
| 06:55

| 19:27 31
| 06:56

| 19:24 31
| 06:58

| 19:22 30
| 07:00

| 19:20 28
| 07:01

| 19:17 26
| 07:03

| 19:15 24
| 07:04

| 19:13 23
| 07:06

| 19:10 21
| 07:08

| 19:08 20
| 07:09

| 19:06 17
| 07:11

| 19:03 14
| 07:13

| 19:01 11
| 07:14

| 18:59 7
|

|

| 381

| 583
| 0,37
| 0,96
| 0,68
| 0,24
| 140

Jan Feb Mar

Apr

Mai

Jun

.

r: I0 d14 - Sollingen, GartenstraBe 9

CRORet n ful 1o SRS SN D)

Sonnenscheinwahrscheinlichkeit S (Mittlere tagliche Sonnenstunden) [BRAUNSCHWEIG]

Jul

Aug Sep Okt Nov Dez

1,53 2,47 3,43 5,17 7,00 6,63 6,76 6,51 4,71 3,31 1,88 1,07

Betriebsdauer je Sektor

N NNO ONO O 0SO SsO S
226 228 328 604 614 711 519 1.152 1.454 1.306 873

414  8.429

Startwindgeschwindigkeit: Startwindgeschw. aus Leistungskennlinie

| Oktober

7:16
8:56
7:18
8:54
7:19

HOKHOKEO

| 18:47
07:49 (WEA 10) | 07:25
07:54 (WEA 10) | 18:45
07:43 (WEA 10) | 07:26
07:58 (WEA 10) | 18:43
07:41 (WEA 10) | 07:28
08:00 (WEA 10) | 18:40
07:39 (WEA 10) | 07:30
08:02 (WEA 10) | 18:38
07:37 (WEA 10) | 07:31
08:02 (WEA 10) | 18:36
07:36 (WEA 10) | 07:33
08:04 (WEA 10) | 18:34
07:35 (WEA 10) | 07:35
08:03 (WEA 10) | 18:31
07:34 (WEA 10) | 07:37
08:04 (WEA 10) | 18:29
07:34 (WEA 10) | 07:38
08:05 (WEA 10) | 18:27
07:32 (WEA 10) | 07:40
08:04 (WEA 10) | 18:25
07:32 (WEA 10) | 07:42
08:04 (WEA 10) | 18:22
07:31 (WEA 10) | 07:44
08:03 (WEA 10) | 18:20
07:32 (WEA 10) | 07:45
08:03 (WEA 10) | 18:18
07:32 (WEA 10) | 07:47
08:03 (WEA 10) | 18:16
07:31 (WEA 10) | 07:49
08:01 (WEA 10) | 18:14
07:32 (WEA 10) | 07:51
08:00 (WEA 10) | 18:12
07:32 (WEA 10) | 07:52
07:58 (WEA 10) | 18:10
07:33 (WEA 01) | 07:54
07:57 (WEA 10) | 18:08
07:33 (WEA 01) | 07:56
07:56 (WEA 10) | 18:06
07:32 (WEA 01) | 06:58
07:53 (WEA 01) | 17:04
07:33 (WEA 01) | 06:59
07:53 (WEA 01) | 17:02
07:35 (WEA 01) | 07:01
07:52 (WEA 01) | 17:00
07:36 (WEA 01) | 07:03
07:50 (WEA 01) | 16:58
07:38 (WEA 01) | 07:05
07:49 (WEA 01) | 16:56
07:40 (WEA 01) | 07:07
07:47 (WEA 01) | 16:54

| 07:08

| 16:52
331

1

15
19
23
25
27
28
29
30
31
31
30
30
30
28
26
26
27
27
25
23
22
22
22
20
624
0,31
0,96
0,63

0,18
115

| November

07:41 (WEA 01) | 07:10
07:42 (WEA 01) | 16:50
| 07:12
| 16:48
| 07:14
| 16:46
| 07:16
| 16:44
| 07:18
| 16:43
| 07:19
| 16:41
08:40 (WEA 11) | 07:21
08:47 (WEA 11) | 16:39
08:35 (WEA 11) | 07:23
08:50 (WEA 11) | 16:37
08:33 (WEA 11) | 07:25
08:52 (WEA 11) | 16:36
08:31 (WEA 11) | 07:27
08:54 (WEA 11) | 16:34
08:30 (WEA 11) | 07:28
08:55 (WEA 11) | 16:33
08:29 (WEA 11) | 07:30
08:56 (WEA 11) | 16:31
08:27 (WEA 11) | 07:32
08:55 (WEA 11) | 16:30
08:27 (WEA 11) | 07:34
08:56 (WEA 11) | 16:28
08:26 (WEA 11) | 07:35
08:56 (WEA 11) | 16:27
08:26 (WEA 11) | 07:37
08:57 (WEA 11) | 16:25
08:26 (WEA 11) | 07:39
08:57 (WEA 11) | 16:24
08:26 (WEA 11) | 07:41
08:56 (WEA 11) | 16:22
08:25 (WEA 11) | 07:42
08:55 (WEA 11) | 16:21
08:25 (WEA 11) | 07:44
08:55 (WEA 11) | 16:20
08:26 (WEA 11) | 07:46
08:54 (WEA 11) | 16:19
08:27 (WEA 11) | 07:47
08:53 (WEA 06) | 16:18
08:28 (WEA 11) | 07:49
08:54 (WEA 06) | 16:16
08:29 (WEA 11) | 07:51
08:56 (WEA 06) | 16:15
07:30 (WEA 11) | 07:52
07:57 (WEA 06) | 16:14
07:32 (WEA 11) | 07:54
07:57 (WEA 06) | 16:13
07:35 (WEA 11) | 07:56
07:58 (WEA 06) | 16:12
07:35 (WEA 06) | 07:57
07:57 (WEA 06) | 16:12
07:35 (WEA 06) | 07:59
07:57 (WEA 06) | 16:11
07:35 (WEA 06) | 08:00
07:57 (WEA 06) | 16:10
07:36 (WEA 06) |
07:56 (WEA 06) |
266

18
15

12

12
17
19
2
24
26
26
27
28
28
29
29
29
29
28
28
28
27
26
26
24
24
23
2

664
0,21
0,96
0,58
0,12

77

| Dezember

07:38 (WEA 06) | 08:02
07:56 (WEA 06) | 16:09
07:40 (WEA 06) | 08:03
07:55 (WEA 06) | 16:09
07:42 (WEA 06) | 08:04
07:54 (WEA 06) | 16:08
07:44 (WEA 06) | 08:06
07:53 (WEA 06) | 16:07
07:46 (WEA 06) | 08:07
07:51 (WEA 06) | 16:07
08:41 (WEA 12) | 08:08
08:45 (WEA 12) | 16:06
08:37 (WEA 12) | 08:10
08:49 (WEA 12) | 16:06
08:35 (WEA 12) | 08:11
08:52 (WEA 12) | 16:06
08:34 (WEA 12) | 08:12
08:53 (WEA 12) | 16:05
08:33 (WEA 12) | 08:13
08:55 (WEA 12) | 16:05
08:32 (WEA 12) | 08:14
08:56 (WEA 12) | 16:05
08:31 (WEA 12) | 08:15
08:57 (WEA 12) | 16:05
08:31 (WEA 12) | 08:16
08:57 (WEA 12) | 16:05
08:31 (WEA 12) | 08:17
08:58 (WEA 12) | 16:05
08:31 (WEA 12) | 08:18
08:59 (WEA 12) | 16:05
08:31 (WEA 12) | 08:19
08:59 (WEA 12) | 16:05
08:30 (WEA 12) | 08:20
08:59 (WEA 12) | 16:05
08:30 (WEA 12) | 08:21
08:59 (WEA 12) | 16:05
08:31 (WEA 12) | 08:21
09:00 (WEA 12) | 16:06
08:31 (WEA 12) | 08:22
09:00 (WEA 12) | 16:06
08:32 (WEA 12) | 08:23
09:00 (WEA 12) | 16:06
08:32 (WEA 12) | 08:23
09:00 (WEA 12) | 16:07
08:33 (WEA 12) | 08:24
09:01 (WEA 12) | 16:07
08:33 (WEA 12) | 08:24
09:00 (WEA 12) | 16:08
08:34 (WEA 12) | 08:25
09:00 (WEA 12) | 16:09
08:34 (WEA 12) | 08:25
09:00 (WEA 12) | 16:09
08:35 (WEA 12) | 08:25
08:59 (WEA 12) | 16:10
08:36 (WEA 12) | 08:25
09:00 (WEA 12) | 16:11
08:37 (WEA 12) | 08:25
09:00 (WEA 12) | 16:12
08:37 (WEA 12) | 08:26
08:59 (WEA 12) | 16:13

| 08:26

| 16:13
243

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

Tag im Monat

Sonnenaufgang

(S5:MM)

Sonnenuntergang (SS:MM)

Minuten mit Schatten

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

20
19
17
15
13

11

107
0,14
0,96
0,57
0,07

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

08:39 (WEA 12)
08:59 (WEA 12)
08:40 (WEA 12)
08:59 (WEA 12)
08:41 (WEA 12)
08:58 (WEA 12)
08:42 (WEA 12)
08:57 (WEA 12)
08:44 (WEA 12)
08:57 (WEA 12)
08:45 (WEA 12)
08:56 (WEA 12)
08:47 (WEA 12)
08:56 (WEA 12)
08:50 (WEA 12)
08:53 (WEA 12)

SSW wWsw W  WNW NNW Summe

windPRO 3.4.424 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk

17.11.2021 11:57 / 15 windPRO ‘



Projekt:

Sollingen

Landwind Planung GmbH & Co.KG

Watenstedter Str. 11

38384 Gevensleben

Lizenzierter Anwender:

SOWIWAS - Energie GmbH
Watenstedter StraBe 11
DE-38384 Gevensleben

+49 0 53 54/ 99 06 - 235
Andreas Schulze / gutachten@sowiwas.de

Berechnet:

17.11.2021 11:42/3.4.424

SHADOW - Kalender
Berechnung: GB 17x N163 5,7MW, 202110, meteorologisch, 37 I0Schattenrezeptor:

Voraussetzungen fiir Berechnung des Schattenwurfs

|Januar

Sonnenscheinstunden |
astr.max.mogl.Beschattung |
Red.Sonnenscheinwahrsch. |

Reduktion Betriebsdauer |
Reduktion Windrichtung |
Gesamte Reduktion |
Met.wahrsch.Beschattung |

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

Tag im Monat

8:26
6:15
8:26
6:16
8:25
6:17
8:25
6:18
8:25
6:19

o
N
a

6:21
8:24
6:22
8:24

A
N
@

8:23
6:25
8:23
6:26

o
N
N

6:27
8:21
6:29
8:21

I
w
S}

8:20

OHOHOHROHOHOHOROROHOHOHOROKREOREO

258

13
12

10

10
12
15
17
21
23
25
26
27
28
29
29
29
30
31
31
435
0,18
0,96
0,59

0,10
44

Sonnenaufgang
Sonnenuntergang (SS:MM)

| Februar

10:03 (WEA 13) | 07:59
10:16 (WEA 13) | 17:03
10:04 (WEA 13) | 07:57
10:16 (WEA 13) | 17:05
10:06 (WEA 13) | 07:55
10:16 (WEA 13) | 17:07
10:07 (WEA 13) | 07:54
10:14 (WEA 13) | 17:08
| 07:52
| 17:10
| 07:50
| 17:12
| 07:49
| 17:14
| 07:47
| 17:16
| 07:45
| 17:18
| 07:43
| 17:20
| 07:41
| 17:22
| 07:40
| 17:23
| 07:38
| 17:25
08:49 (WEA 07) | 07:36
08:52 (WEA 07) | 17:27
08:48 (WEA 07) | 07:34
08:55 (WEA 07) | 17:29
08:47 (WEA 07) | 07:32
08:57 (WEA 07) | 17:31
08:46 (WEA 07) | 07:30
08:58 (WEA 07) | 17:33
08:45 (WEA 07) | 07:28
09:00 (WEA 07) | 17:35
08:44 (WEA 07) | 07:26
09:01 (WEA 07) | 17:36
08:43 (WEA 07) | 07:24
09:04 (WEA 12) | 17:38
08:42 (WEA 07) | 07:22
09:05 (WEA 12) | 17:40
08:42 (WEA 07) | 07:20
09:07 (WEA 12) | 17:42
08:42 (WEA 07) | 07:18
09:08 (WEA 12) | 17:44
08:42 (WEA 07) | 07:16
09:09 (WEA 12) | 17:46
08:42 (WEA 07) | 07:13
09:10 (WEA 12) | 17:48
08:42 (WEA 07) | 07:11
09:11 (WEA 12) | 17:49
08:43 (WEA 07) | 07:09
09:12 (WEA 12) | 17:51
08:43 (WEA 07) | 07:07
09:12 (WEA 12) | 17:53
08:44 (WEA 07) |
09:14 (WEA 12) |
08:43 (WEA 12) |
09:14 (WEA 12) |
08:44 (WEA 12) |
09:15 (WEA 12) |
277

(S5:MM)

31
31
30
30
30
29
28
27
25
23
19
16
17
11
15
18
20
22
22
22
22
22
21
19
27
28
28

25

658
0,25
0,96
0,61
0,14

95

Minuten mit Schatten

Apr Mai

Betriebsdauer je Sektor

N NNO ONO O 0SO SsO S

| Médrz

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

| 07:01

| 19:44

| 06:58

| 19:46

| 06:56

| 19:47
367

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

27
28
30
32
32
32
32
32
31
31
29
27
25
23
19

13

13
16
19
21
2
2
21
23
24
25

663

0,29

0,9

0,66

0,18
119

| April

07:36 (WEA 11) | 06:54
08:03 (WEA 11) | 19:49
07:36 (WEA 11) | 06:52
08:04 (WEA 11) | 19:51
07:35 (WEA 11) | 06:49
08:05 (WEA 11) | 19:53
07:34 (WEA 11) | 06:47
08:06 (WEA 11) | 19:54
07:33 (WEA 11) | 06:45
08:05 (WEA 11) | 19:56
07:33 (WEA 11) | 06:42
08:05 (WEA 11) | 19:58
07:33 (WEA 11) | 06:40
08:05 (WEA 11) | 19:59
07:32 (WEA 11) | 06:38
08:04 (WEA 11) | 20:01
07:33 (WEA 11) | 06:36
08:04 (WEA 11) | 20:03
07:33 (WEA 11) | 06:33
08:04 (WEA 11) | 20:05
07:33 (WEA 11) | 06:31
08:02 (WEA 11) | 20:06
07:34 (WEA 11) | 06:29
08:01 (WEA 11) | 20:08
07:35 (WEA 11) | 06:27
08:00 (WEA 11) | 20:10
07:35 (WEA 11) | 06:24
07:58 (WEA 11) | 20:12
07:37 (WEA 11) | 06:22
07:56 (WEA 11) | 20:13
07:40 (WEA 11) | 06:20
07:53 (WEA 11) | 20:15

06:44 (WEA 01) | 06:11
06:49 (WEA 01) | 20:22
06:42 (WEA 01) | 06:09
06:51 (WEA 01) | 20:23
06:40 (WEA 01) | 06:07
06:53 (WEA 01) | 20:25
06:37 (WEA 01) | 06:05
06:53 (WEA 01) | 20:27
06:35 (WEA 01) | 06:03
06:54 (WEA 01) | 20:29
06:33 (WEA 01) | 06:01
06:54 (WEA 01) | 20:30
06:32 (WEA 01) | 05:59
06:54 (WEA 01) | 20:32
06:32 (WEA 01) | 05:57
06:54 (WEA 01) | 20:34
06:32 (WEA 01) | 05:55
06:53 (WEA 01) | 20:35
07:29 (WEA 10) | 05:53
07:52 (WEA 01) | 20:37
07:27 (WEA 10) | 05:51
07:51 (WEA 01) | 20:39
07:25 (WEA 10) |

07:50 (WEA 01) |

416

Jun

Jul

Aug Sep Okt Nov Dez
1,53 2,47 3,43 5,17 7,00 6,63 6,76 6,51 4,71 3,31 1,88 1,07

.

10 d17 - Sollingen, GartenstraBe 18

LS Yt I PSRN LSS

Sonnenscheinwahrscheinlichkeit S (Mittlere tagliche Sonnenstunden) [BRAUNSCHWEIG]
Jan Feb Mar

SSW WSW W  WNW NNW Summe
226 228 328 604 614 711 519 1.152 1.454 1.306 873
Startwindgeschwindigkeit: Startwindgeschw. aus Leistungskennlinie

27
29
29
31
32
33
33
32
32
32
30
30
28
25
23
20
16

10

492
0,37
0,96
0,70
0,25

122

| Mai

07:22 (WEA 10) | 05:49
07:49 (WEA 10) | 20:40
07:21 (WEA 10) | 05:47
07:50 (WEA 10) | 20:42
07:21 (WEA 10) | 05:45
07:50 (WEA 10) | 20:44
07:20 (WEA 10) | 05:43
07:51 (WEA 10) | 20:46
07:18 (WEA 10) | 05:41
07:50 (WEA 10) | 20:47
07:18 (WEA 10) | 05:39
07:51 (WEA 10) | 20:49
07:18 (WEA 10) | 05:37
07:51 (WEA 10) | 20:50
07:18 (WEA 10) | 05:36
07:50 (WEA 10) | 20:52
07:17 (WEA 10) | 05:34
07:49 (WEA 10) | 20:54
07:17 (WEA 10) | 05:32
07:49 (WEA 10) | 20:55
07:18 (WEA 10) | 05:30
07:48 (WEA 10) | 20:57
07:18 (WEA 10) | 05:29
07:48 (WEA 10) | 20:59
07:18 (WEA 10) | 05:27
07:46 (WEA 10) | 21:00
07:19 (WEA 10) | 05:26
07:44 (WEA 10) | 21:02
07:20 (WEA 10) | 05:24
07:43 (WEA 10) | 21:03
07:21 (WEA 10) | 05:22
07:41 (WEA 10) | 21:05
07:23 (WEA 10) | 05:21
07:39 (WEA 10) | 21:06
07:26 (WEA 10) | 05:19
07:36 (WEA 10) | 21:08

5:09

1:22

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

414  8.429

| Juni

e AT
NONONOD
[ R=- N N ANEw)

5:01
1:30
5:00
1:31
4:59
1:32
4:59
1:33
4:58
1:34
4:58
1:35
4:57
1:35
4:57
1:36
4:57
1:37
4:56
1:37
4:56
1:38
4:56
1:39
4:56
1:39
4:56
1:40
4:56
1:40
4:56
1:40
4:56
1:41
4:56
1:41
4:56
1:41
4:56
1:41
4:57
1:41
4:57
1:41
4:57
1:41
4:58
1:41
4:58
1:41
4:59
1:41
4:59
1:41

NONONONONONONONONONONONONONONONONONONONONONONONONONONONONONO

T
o
o
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Projekt:

Sollingen

Landwind Planung GmbH & Co.KG

Watenstedter Str. 11
38384 Gevensleben

Lizenzierter Anwender:
SOWIWAS - Energie GmbH
Watenstedter StraBe 11
DE-38384 Gevensleben
+49 0 53 54/ 99 06 - 235
Andreas Schulze / gutachten@sowiwas.de

Berechnet:

17.11.2021 11:42/3.4.424

SHADOW - Kalender

Berechnung: GB 17x N163 5,7MW, 202110, meteorologisch, 37 I0Schattenrezeptor:

Voraussetzungen fiir Berechnung des Schattenwurfs

| Juli
1| 05:00
| 21:41
2| 05:01
| 21:40
3| 05:01
| 21:40
4| 05:02
| 21:40
5 05:03
| 21:39
6 | 05:04
| 21:39
7 | 05:05
| 21:38
8 | 05:06
| 21:37
9 | 05:07
| 21:37
10 | 05:08
| 21:36
11 | 05:09
| 21:35
12 | 05:10
| 21:34
13 | 05:11
| 21:33
14| 05:12
| 21:32
15| 05:13
| 21:31
16 | 05:14
| 21:30
17 | 05:16
| 21:29
18 | 05:17
| 21:28
19 | 05:18
| 21:27
20 | 05:19
| 21:26
21| 05:21
| 21:25
22| 05:22
| 21:23
23| 05:23
| 21:22
24 | 05:25
| 21:21
25 | 05:26
| 21:19
26 | 05:28
| 21:18
27 | 05:29
| 21:16
28 | 05:31
| 21:15
29 | 05:32
| 21:13
30 | 05:34
| 21:12
31| 05:35
| 21:10
Sonnenscheinstunden | 503

astr.max.mdgl.Beschattung |
Red.Sonnenscheinwahrsch. |
Reduktion Betriebsdauer |
Reduktion Windrichtung |
Gesamte Reduktion |
Met.wahrsch.Beschattung |

| August

5:37

g
o
©

5:38
1:07
5:40

1:04
5:43
1:02

NONONONONONO
ae
ro
=G

= a
[=3N
=gl

5:52
0:51

0:47
5:57

6:17
0:20

0:15
6:22

6:25
0:08

11
16
20
24
26
28
29

154

0,44

0,96

0,70

0,30
45

| September
| 06:27

| 20:06 31
| 06:28

| 20:04 32
| 06:30
120:02 32
| 06:32
119:59 32
| 06:33
|19:57 33
| 06:35

| 19:55 33
| 06:37

| 19:52 31
| 06:38
|19:50 31
| 06:40
119:48 30
| 06:42
|19:46 28
| 06:43

| 19:43 26
| 06:45

| 19:41 25
| 06:46
119:39 24
| 06:48
119:36 23
| 06:50
119:3¢ 21
| 06:51

| 19:32 22
| 06:53

| 19:29 22
| 06:55
11927 21
| 06:56
119:24 20
| 06:58
119:22 17
| 07:00

| 19:20 14
| 07:01

| 19:17 11
| 07:03

| 19:15 6
| 07:04

| 19:13

07:28 (WEA 10) | 07:06
07:39 (WEA 10) | 19:10
07:26 (WEA 10) | 07:08
07:42 (WEA 10) | 19:08
07:23 (WEA 10) | 07:09
07:43 (WEA 10) | 19:06
07:21 (WEA 10) | 07:11
07:45 (WEA 10) | 19:03
07:19 (WEA 10) | 07:13
07:45 (WEA 10) | 19:01
07:19 (WEA 10) | 07:14
07:47 (WEA 10) | 18:59
07:17 (WEA 10) |

07:46 (WEA 10) |

381

21

24

637
0,37
0,96
0,69
0,24

155

Jan Feb Mar

Apr Mai

<

10 d17 - Sollingen, GartenstraBe 18

Jun

Jul

e e ot

Sonnenscheinwahrscheinlichkeit S (Mittlere tagliche Sonnenstunden) [BRAUNSCHWEIG]
Aug Sep Okt Nov Dez

1,53 2,47 3,43 5,17 7,00 6,63 6,76 6,51 4,71 3,31 1,88 1,07

Betriebsdauer je Sektor
N NNO ONO O O0SO SSO S
226 228 328 604 614 711 519 1.152 1.454 1.306 873
Startwindgeschwindigkeit: Startwindgeschw. aus Leistungskennlinie

| Oktober

07:16 (WEA 10) | 07:16
07:47 (WEA 10) | 18:56
07:16 (WEA 10) | 07:18
07:48 (WEA 10) | 18:54
07:15 (WEA 10) | 07:19
07:47 (WEA 10) | 18:52
07:15 (WEA 10) | 07:21
07:47 (WEA 10) | 18:49
07:14 (WEA 10) | 07:23
07:47 (WEA 10) | 18:47
07:14 (WEA 10) | 07:25
07:47 (WEA 10) | 18:45
07:14 (WEA 10) | 07:26
07:45 (WEA 10) | 18:43
07:14 (WEA 10) | 07:28
07:45 (WEA 10) | 18:40
07:15 (WEA 10) | 07:30
07:45 (WEA 10) | 18:38
07:15 (WEA 10) | 07:31
07:43 (WEA 10) | 18:36
07:16 (WEA 10) | 07:33
07:42 (WEA 10) | 18:34
07:16 (WEA 10) | 07:35
07:41 (WEA 01) | 18:31
07:18 (WEA 10) | 07:37
07:42 (WEA 01) | 18:29
07:20 (WEA 10) | 07:38
07:43 (WEA 01) | 18:27
07:22 (WEA 01) | 07:40
07:43 (WEA 01) | 18:25
07:21 (WEA 01) | 07:42
07:43 (WEA 01) | 18:22
07:20 (WEA 01) | 07:44
07:42 (WEA 01) | 18:20
07:21 (WEA 01) | 07:45
07:42 (WEA 01) | 18:18
07:22 (WEA 01) | 07:47
07:42 (WEA 01) | 18:16
07:23 (WEA 01) | 07:49
07:40 (WEA 01) | 18:14
07:25 (WEA 01) | 07:51
07:39 (WEA 01) | 18:12
07:26 (WEA 01) | 07:52
07:37 (WEA 01) | 18:10
07:28 (WEA 01) | 07:54
07:34 (WEA 01) | 18:08

| 07:56

| 18:06

| 06:58

| 17:04

| 06:59

| 17:02
08:23 (WEA 11) | 07:01
08:33 (WEA 11) | 17:00
08:19 (WEA 11) | 07:03
08:36 (WEA 11) | 16:58
08:17 (WEA 11) | 07:05
08:38 (WEA 11) | 16:56
08:15 (WEA 11) | 07:07
08:39 (WEA 11) | 16:54

| 07:08

27
29
30
31
32
32
32
32
32
30
30
28
26
24
28
28
27
19
21
2
23
23
23
21
20
17
14
10
18
16
20
0,31
0,96
0,63

0,19
142

| November

08:13 (WEA 11) | 07:10
08:40 (WEA 11) | 16:50
08:12 (WEA 11) | 07:12
08:41 (WEA 11) | 16:48
08:11 (WEA 11) | 07:14
08:41 (WEA 11) | 16:46
08:11 (WEA 11) | 07:16
08:42 (WEA 11) | 16:44
08:09 (WEA 11) | 07:18
08:41 (WEA 11) | 16:43
08:09 (WEA 11) | 07:19
08:41 (WEA 11) | 16:41
08:09 (WEA 11) | 07:21
08:41 (WEA 11) | 16:39
08:08 (WEA 11) | 07:23
08:40 (WEA 11) | 16:37
08:08 (WEA 11) | 07:25
08:40 (WEA 11) | 16:36
08:09 (WEA 11) | 07:27
08:39 (WEA 11) | 16:34
08:09 (WEA 11) | 07:28
08:39 (WEA 11) | 16:33
08:10 (WEA 11) | 07:30
08:38 (WEA 11) | 16:31
08:10 (WEA 11) | 07:32
08:36 (WEA 11) | 16:30
08:11 (WEA 11) | 07:34
08:35 (WEA 11) | 16:28
08:13 (WEA 11) | 07:35
08:41 (WEA 06) | 16:27
08:15 (WEA 11) | 07:37
08:43 (WEA 06) | 16:25
08:18 (WEA 11) | 07:39
08:45 (WEA 06) | 16:24
08:25 (WEA 06) | 07:41
08:44 (WEA 06) | 16:22
08:24 (WEA 06) | 07:42
08:45 (WEA 06) | 16:21
08:24 (WEA 06) | 07:44
08:46 (WEA 06) | 16:20
08:23 (WEA 06) | 07:46
08:46 (WEA 06) | 16:19
08:23 (WEA 06) | 07:47
08:46 (WEA 06) | 16:18
08:23 (WEA 06) | 07:49
08:46 (WEA 06) | 16:16
08:24 (WEA 06) | 07:51
08:45 (WEA 06) | 16:15
07:25 (WEA 06) | 07:52
07:45 (WEA 06) | 16:14
07:27 (WEA 06) | 07:54
07:44 (WEA 06) | 16:13
07:29 (WEA 06) | 07:56
07:43 (WEA 06) | 16:12
07:30 (WEA 06) | 07:57
07:40 (WEA 06) | 16:12
07:32 (WEA 06) | 07:59
08:35 (WEA 12) | 16:11
08:21 (WEA 12) | 08:00
08:37 (WEA 12) | 16:10
08:19 (WEA 12) |

08:39 (WEA 12) |

266

23
25
27
28
29
30
31
31
31
31
31
31
29
29
29
29
28
27
26
25
23
21
17
15
12

10

678
0,21
0,96
0,59
0,12

80

| Dezember

08:18 (WEA 12) | 08:02
08:41 (WEA 12) | 16:09
08:17 (WEA 12) | 08:03
08:42 (WEA 12) | 16:09
08:16 (WEA 12) | 08:04
08:43 (WEA 12) | 16:08
08:15 (WEA 12) | 08:06
08:43 (WEA 12) | 16:07
08:15 (WEA 12) | 08:07
08:44 (WEA 12) | 16:07
08:15 (WEA 12) | 08:08
08:45 (WEA 12) | 16:06
08:14 (WEA 12) | 08:10
08:45 (WEA 12) | 16:06
08:14 (WEA 12) | 08:11
08:45 (WEA 12) | 16:06
08:14 (WEA 12) | 08:12
08:45 (WEA 12) | 16:05
08:15 (WEA 12) | 08:13
08:46 (WEA 12) | 16:05
08:15 (WEA 12) | 08:14
08:46 (WEA 12) | 16:05
08:15 (WEA 12) | 08:15
08:46 (WEA 12) | 16:05
08:16 (WEA 07) | 08:16
08:45 (WEA 12) | 16:05
08:16 (WEA 07) | 08:17
08:45 (WEA 12) | 16:05
08:16 (WEA 07) | 08:18
08:45 (WEA 12) | 16:05
08:16 (WEA 07) | 08:19
08:45 (WEA 12) | 16:05
08:15 (WEA 07) | 08:20
08:43 (WEA 12) | 16:05
08:16 (WEA 07) | 08:21
08:43 (WEA 12) | 16:05
08:16 (WEA 07) | 08:21
08:42 (WEA 12) | 16:06
08:17 (WEA 07) | 08:22
08:42 (WEA 12) | 16:06
08:18 (WEA 07) | 08:23
08:41 (WEA 12) | 16:06
08:19 (WEA 07) | 08:23
08:40 (WEA 12) | 16:07
08:21 (WEA 07) | 08:24
08:38 (WEA 07) | 16:07
08:22 (WEA 07) | 08:24
08:37 (WEA 07) | 16:08
08:24 (WEA 07) | 08:25
08:36 (WEA 07) | 16:09
08:26 (WEA 07) | 08:25
08:36 (WEA 07) | 16:09
08:27 (WEA 07) | 08:25
08:34 (WEA 07) | 16:10
08:29 (WEA 07) | 08:25
08:32 (WEA 07) | 16:11

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

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

20
20
20
20
20

20

15

405
0,14
0,96
0,57
0,07

30

SSW wWsw W  WNW NNW Summe

414  8.429

09:56 (WEA 13)
10:02 (WEA 13)
09:54 (WEA 13)
10:04 (WEA 13)
09:53 (WEA 13)
10:05 (WEA 13)
09:53 (WEA 13)
10:06 (WEA 13)
09:52 (WEA 13)
10:07 (WEA 13)
09:52 (WEA 13)
10:08 (WEA 13)
09:52 (WEA 13)
10:09 (WEA 13)
09:52 (WEA 13)
10:10 (WEA 13)
09:53 (WEA 13)
10:11 (WEA 13)
09:53 (WEA 13)
10:12 (WEA 13)
09:54 (WEA 13)
10:13 (WEA 13)
09:53 (WEA 13)
10:13 (WEA 13)
09:54 (WEA 13)
10:14 (WEA 13)
09:55 (WEA 13)
10:15 (WEA 13)
09:55 (WEA 13)
10:15 (WEA 13)
09:55 (WEA 13)
10:15 (WEA 13)
09:56 (WEA 13)
10:16 (WEA 13)
09:57 (WEA 13)
10:16 (WEA 13)
09:57 (WEA 13)
10:16 (WEA 13)
09:58 (WEA 13)
10:16 (WEA 13)
09:59 (WEA 13)
10:17 (WEA 13)
10:00 (WEA 13)
10:17 (WEA 13)
10:01 (WEA 13)
10:17 (WEA 13)
10:01 (WEA 13)
10:16 (WEA 13)

windPRO 3.4.424 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk
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Projekt:

Sollingen

Landwind Planung GmbH & Co.KG

Watenstedter Str. 11

38384 Gevensleben

Lizenzierter Anwender:

SOWIWAS - Energie GmbH
Watenstedter StraBe 11
DE-38384 Gevensleben

+49 0 53 54/ 99 06 - 235
Andreas Schulze / gutachten@sowiwas.de

Berechnet:

17.11.2021 11:42/3.4.424

SHADOW - Kalender
Berechnung: GB 17x N163 5,7MW, 202110, meteorologisch, 37 I0Schattenrezeptor:

Voraussetzungen fiir Berechnung des Schattenwurfs

|Januar

Sonnenscheinstunden |
astr.max.mogl.Beschattung |
Red.Sonnenscheinwahrsch. |

Reduktion Betriebsdauer |
Reduktion Windrichtung |
Gesamte Reduktion |
Met.wahrsch.Beschattung |

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

Tag im Monat

8:26
6:15
8:26
6:16
8:25
6:17
8:25
6:18
8:25
6:19

o
N
a

6:21
8:24
6:22
8:24

A
N
@

8:23
6:25
8:23
6:26

o
N
N

6:27
8:21
6:29
8:21

I
w
S}

8:20

OHOHOHROHOHOHOROROHOHOHOROKREOREO

258

29
28
28
27
27
25
25
23
23
21
19
16
14

11

11
14
17
19
21
21
2
23
24

497

0,18

0,96

0,58

0,10
50

Sonnenaufgang
Sonnenuntergang (SS:MM)

| Februar

09:46 (WEA 13) | 07:59
10:15 (WEA 13) | 17:03
09:47 (WEA 13) | 07:57
10:15 (WEA 13) | 17:05
09:48 (WEA 13) | 07:55
10:16 (WEA 13) | 17:07
09:48 (WEA 13) | 07:54
10:15 (WEA 13) | 17:08
09:49 (WEA 13) | 07:52
10:16 (WEA 13) | 17:10
09:50 (WEA 13) | 07:50
10:15 (WEA 13) | 17:12
09:51 (WEA 13) | 07:49
10:16 (WEA 13) | 17:14
09:52 (WEA 13) | 07:47
10:15 (WEA 13) | 17:16
09:52 (WEA 13) | 07:45
10:15 (WEA 13) | 17:18
09:54 (WEA 13) | 07:43
10:15 (WEA 13) | 17:20
09:55 (WEA 13) | 07:41
10:14 (WEA 13) | 17:22
09:57 (WEA 13) | 07:40
10:13 (WEA 13) | 17:23
09:58 (WEA 13) | 07:38
10:12 (WEA 13) | 17:25
10:00 (WEA 13) | 07:36
10:11 (WEA 13) | 17:27
10:05 (WEA 13) | 07:34
10:07 (WEA 13) | 17:29

| 07:32

08:40 (WEA 07) | 07:20
08:47 (WEA 07) | 17:42
08:39 (WEA 07) | 07:18
08:50 (WEA 07) | 17:44
08:37 (WEA 07) | 07:16
08:51 (WEA 07) | 17:46
08:36 (WEA 07) | 07:13
08:53 (WEA 07) | 17:48
08:34 (WEA 07) | 07:11
08:53 (WEA 07) | 17:49
08:34 (WEA 07) | 07:09
08:55 (WEA 07) | 17:51
08:34 (WEA 07) | 07:07
08:55 (WEA 07) | 17:53
08:34 (WEA 07) |

08:56 (WEA 07) |

08:33 (WEA 07) |

08:56 (WEA 07) |

08:34 (WEA 07) |

08:58 (WEA 12) |

277

(S5:MM)

25
26
28
30
30
31
32
32
32
32
32
31
31
29
28
26
24
26
27
25
17
20
22
22
23
22
22

22

747
0,25
0,96
0,61
0,14

107

Minuten mit Schatten

Apr Mai

Betriebsdauer je Sektor

N NNO ONO O 0SO SsO S

| Médrz

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

| 07:01

| 19:44

| 06:58

| 19:46

| 06:56

| 19:47
367

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

20
18
15
11
13
19
22
26
28
30
30
32
32
33
33
33
32
31
30
28
26
23
19

14

12
15
18
21
22
698
0,29
0,96
0,66

0,18
124

| April

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

07:42 (WEA 01) |

416

Jun

Jul

Aug Sep Okt Nov Dez
1,53 2,47 3,43 5,17 7,00 6,63 6,76 6,51 4,71 3,31 1,88 1,07

.

10 d20 - Sollingen, GartenstraBe 22

P it I PISREC IS L2

Sonnenscheinwahrscheinlichkeit S (Mittlere tagliche Sonnenstunden) [BRAUNSCHWEIG]
Jan Feb Mar

SSW WSW W  WNW NNW Summe
226 228 328 604 614 711 519 1.152 1.454 1.306 873
Startwindgeschwindigkeit: Startwindgeschw. aus Leistungskennlinie

22
22
20
20
18
25
25
22
26
28
29
31
31
33
33
33
32
32
31
31
29
28
26
24
21
17

12

701
0,37
0,96
0,71
0,25

174

| Mai

07:19 (WEA 01) | 05:49
07:41 (WEA 01) | 20:40
07:19 (WEA 01) | 05:47
07:41 (WEA 01) | 20:42
07:20 (WEA 01) | 05:45
07:40 (WEA 01) | 20:44
07:20 (WEA 01) | 05:43
07:40 (WEA 01) | 20:46
07:20 (WEA 01) | 05:41
07:38 (WEA 01) | 20:47
07:11 (WEA 10) | 05:39
07:36 (WEA 01) | 20:49
07:09 (WEA 10) | 05:37
07:34 (WEA 01) | 20:50
07:07 (WEA 10) | 05:36
07:29 (WEA 10) | 20:52
07:04 (WEA 10) | 05:34
07:30 (WEA 10) | 20:54
07:03 (WEA 10) | 05:32
07:31 (WEA 10) | 20:55
07:02 (WEA 10) | 05:30
07:31 (WEA 10) | 20:57
07:01 (WEA 10) | 05:29
07:32 (WEA 10) | 20:59
07:00 (WEA 10) | 05:27
07:31 (WEA 10) | 21:00
06:59 (WEA 10) | 05:26
07:32 (WEA 10) | 21:02
06:59 (WEA 10) | 05:24
07:32 (WEA 10) | 21:03
06:59 (WEA 10) | 05:22
07:32 (WEA 10) | 21:05
06:59 (WEA 10) | 05:21
07:31 (WEA 10) | 21:06
06:59 (WEA 10) | 05:19
07:31 (WEA 10) | 21:08
06:59 (WEA 10) | 05:18
07:30 (WEA 10) | 21:09
06:59 (WEA 10) | 05:17
07:30 (WEA 10) | 21:11
07:00 (WEA 10) | 05:15
07:29 (WEA 10) | 21:12
07:00 (WEA 10) | 05:14
07:28 (WEA 10) | 21:14
07:00 (WEA 10) | 05:13
07:26 (WEA 10) | 21:15
07:01 (WEA 10) | 05:11
07:25 (WEA 10) | 21:17
07:03 (WEA 10) | 05:10
07:24 (WEA 10) | 21:18
07:05 (WEA 10) | 05:09
07:22 (WEA 10) | 21:19
07:07 (WEA 10) | 05:08
07:19 (WEA 10) | 21:21

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

414  8.429

| Juni

e AT
NONONOD
[ R=- N N ANEw)

5:01
1:30
5:00
1:31
4:59
1:32
4:59
1:33
4:58
1:34
4:58
1:35
4:57
1:35
4:57
1:36
4:57
1:37
4:56
1:37
4:56
1:38
4:56
1:39
4:56
1:39
4:56
1:40
4:56
1:40
4:56
1:40
4:56
1:41
4:56
1:41
4:56
1:41
4:56
1:41
4:57
1:41
4:57
1:41
4:57
1:41
4:58
1:41
4:58
1:41
4:59
1:41
4:59
1:41

NONONONONONONONONONONONONONONONONONONONONONONONONONONONONONO

T
o
o

windPRO 3.4.424 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk

17.11.2021 11:57 / 18 windPRO ‘



Projekt:

Sollingen

Landwind Planung GmbH & Co.KG

Watenstedter Str. 11
38384 Gevensleben

Lizenzierter Anwender:
SOWIWAS - Energie GmbH
Watenstedter StraBe 11
DE-38384 Gevensleben
+49 0 53 54/ 99 06 - 235
Andreas Schulze / gutachten@sowiwas.de

Berechnet:

17.11.2021 11:42/3.4.424

SHADOW - Kalender
Berechnung: GB 17x N163 5,7MW, 202110, meteorologisch, 37 I0Schattenrezeptor:

Voraussetzungen fiir Berechnung des Schattenwurfs

| Juli
1| 05:00
| 21:41
2| 05:01
| 21:40
3| 05:01
| 21:40
4| 05:02
| 21:40
5 05:03
| 21:39
6 | 05:04
| 21:39
7 | 05:05
| 21:38
8 | 05:06
| 21:37
9 | 05:07
| 21:37
10 | 05:08
| 21:36
11 | 05:09
| 21:35
12 | 05:10
| 21:34
13 | 05:11
| 21:33
14| 05:12
| 21:32
15| 05:13
| 21:31
16 | 05:14
| 21:30
17 | 05:16
| 21:29
18 | 05:17
| 21:28
19 | 05:18
| 21:27
20 | 05:19
| 21:26
21| 05:21
| 21:25
22| 05:22
| 21:23
23| 05:23
| 21:22
24 | 05:25
| 21:21
25 | 05:26
| 21:19
26 | 05:28
| 21:18
27 | 05:29
| 21:16
28 | 05:31
| 21:15
29 | 05:32
| 21:13
30 | 05:34
| 21:12
31| 05:35
| 21:10
Sonnenscheinstunden | 503

astr.max.mdgl.Beschattung |
Red.Sonnenscheinwahrsch. |
Reduktion Betriebsdauer |
Reduktion Windrichtung |
Gesamte Reduktion |
Met.wahrsch.Beschattung |

| August

5:37

g
o
©

5:38
1:07
5:40

1:04
5:43
1:02

NONONONONONO
ae
ro
=G

= a
[=3N
=gl

5:52
0:51

0:47
5:57

6:17
0:20

0:15
6:22

6:25
0:08

13
18
2
24
27
28
30
31
31
32
32
32
32
32
31
31
450
0,44
0,96
0,71

0,30
134

| September
| 06:27
| 20:06 29
| 06:28
| 20:04 28
| 06:30
120:02 26
| 06:32
119:59 22
| 06:33
119:57 25
| 06:35
| 19:55 25
| 06:37
| 19:52 20
| 06:38
119:50 20
| 06:40
119:48 20
| 06:42
|19:46 22
| 06:43
| 19:43 22
| 06:45
| 19:41 22
| 06:46
119:39 21
| 06:48
119:36 18
07:18 (WEA 10) | 06:50
07:22 (WEA 10) | 19:34 16
07:13 (WEA 10) | 06:51
07:26 (WEA 10) | 19:32 13
07:11 (WEA 10) | 06:53
07:29 (WEA 10) | 19:29 9
07:08 (WEA 10) | 06:55
07:30 (WEA 10) | 19:27 4
07:07 (WEA 10) | 06:56
07:31 (WEA 10) | 19:24 12
07:05 (WEA 10) | 06:58
07:32 (WEA 10) | 19:22 18
07:05 (WEA 10) | 07:00
07:33 (WEA 10) | 19:20 22
07:03 (WEA 10) | 07:01
07:33 (WEA 10) | 19:17 25
07:03 (WEA 10) | 07:03
07:34 (WEA 10) | 19:15 28
07:03 (WEA 10) | 07:04
07:34 (WEA 10) | 19:13 30
07:02 (WEA 10) | 07:06
07:34 (WEA 10) | 19:10 30
07:02 (WEA 10) | 07:08
07:34 (WEA 10) | 19:08 32
07:01 (WEA 10) | 07:09
07:33 (WEA 10) | 19:06 32
07:01 (WEA 10) | 07:11
07:33 (WEA 10) | 19:03 32
07:00 (WEA 10) | 07:13
07:32 (WEA 10) | 19:01 33
07:01 (WEA 10) | 07:14
07:32 (WEA 10) | 18:59 32
07:00 (WEA 10) |
07:31 (WEA 10) |
| 381
| 688
| 0,37
| 0,96
| 0,68
| 0,24
| 163

Jan Feb Mar

Apr Mai

<

10 d20 - Sollingen, GartenstraBe 22

Jun

Jul

e ksl Tl RS AL LU

Sonnenscheinwahrscheinlichkeit S (Mittlere tagliche Sonnenstunden) [BRAUNSCHWEIG]
Aug Sep Okt Nov Dez

1,53 2,47 3,43 5,17 7,00 6,63 6,76 6,51 4,71 3,31 1,88 1,07

Betriebsdauer je Sektor
N NNO ONO O O0SO SSO S
226 228 328 604 614 711 519 1.152 1.454 1.306 873
Startwindgeschwindigkeit: Startwindgeschw. aus Leistungskennlinie

| Oktober

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

| 07:08

32
32
30
28
27
24
21
16
16
13
17
19
21
2
23
23
23
2
2
19
16
26
27
24
24
26
28
30
31
31
32
0,31
0,96
0,63

0,18
136

| November

07:55 (WEA 11) | 07:10
08:27 (WEA 11) | 16:50
07:55 (WEA 11) | 07:12
08:27 (WEA 11) | 16:48
07:56 (WEA 11) | 07:14
08:26 (WEA 11) | 16:46
07:57 (WEA 11) | 07:16
08:25 (WEA 11) | 16:44
07:56 (WEA 11) | 07:18
08:23 (WEA 11) | 16:43
07:58 (WEA 11) | 07:19
08:22 (WEA 11) | 16:41
07:59 (WEA 11) | 07:21
08:20 (WEA 11) | 16:39
08:01 (WEA 11) | 07:23
08:17 (WEA 11) | 16:37
08:04 (WEA 11) | 07:25
08:30 (WEA 06) | 16:36
08:20 (WEA 06) | 07:27
08:33 (WEA 06) | 16:34
08:18 (WEA 06) | 07:28
08:35 (WEA 06) | 16:33
08:17 (WEA 06) | 07:30
08:36 (WEA 06) | 16:31
08:15 (WEA 06) | 07:32
08:36 (WEA 06) | 16:30
08:14 (WEA 06) | 07:34
08:36 (WEA 06) | 16:28
08:14 (WEA 06) | 07:35
08:37 (WEA 06) | 16:27
08:14 (WEA 06) | 07:37
08:37 (WEA 06) | 16:25
08:14 (WEA 06) | 07:39
08:37 (WEA 06) | 16:24
08:13 (WEA 06) | 07:41
08:35 (WEA 06) | 16:22
08:13 (WEA 06) | 07:42
08:35 (WEA 06) | 16:21
08:15 (WEA 06) | 07:44
08:34 (WEA 06) | 16:20
08:17 (WEA 06) | 07:46
08:33 (WEA 06) | 16:19
08:19 (WEA 06) | 07:47
09:24 (WEA 12) | 16:18
08:21 (WEA 06) | 07:49
09:26 (WEA 12) | 16:16
08:23 (WEA 06) | 07:51
09:28 (WEA 12) | 16:15
08:05 (WEA 12) | 07:52
08:29 (WEA 12) | 16:14
08:04 (WEA 12) | 07:54
08:30 (WEA 12) | 16:13
08:03 (WEA 12) | 07:56
08:31 (WEA 12) | 16:12
08:01 (WEA 12) | 07:57
08:31 (WEA 12) | 16:12
08:01 (WEA 12) | 07:59
08:32 (WEA 12) | 16:11
08:01 (WEA 12) | 08:00
08:32 (WEA 12) | 16:10
08:00 (WEA 12) |

08:32 (WEA 12) |

266

32
32
32
31
31
30
29
28
26
24
23
23
2
21
21
19
17
14

11

10
14

16

513
0,21
0,96
0,60
0,12

61

| Dezember

08:00 (WEA 12) | 08:02
08:32 (WEA 12) | 16:09
08:00 (WEA 12) | 08:03
08:32 (WEA 12) | 16:09
08:00 (WEA 12) | 08:04
08:32 (WEA 12) | 16:08
08:01 (WEA 12) | 08:06
08:32 (WEA 12) | 16:07
08:01 (WEA 12) | 08:07
08:32 (WEA 12) | 16:07
08:02 (WEA 12) | 08:08
08:32 (WEA 12) | 16:06
08:02 (WEA 12) | 08:10
08:31 (WEA 12) | 16:06
08:03 (WEA 12) | 08:11
08:31 (WEA 12) | 16:06
08:04 (WEA 12) | 08:12
08:30 (WEA 12) | 16:05
08:05 (WEA 07) | 08:13
08:29 (WEA 12) | 16:05
08:05 (WEA 07) | 08:14
08:28 (WEA 07) | 16:05
08:05 (WEA 07) | 08:15
08:28 (WEA 07) | 16:05
08:06 (WEA 07) | 08:16
08:28 (WEA 07) | 16:05
08:07 (WEA 07) | 08:17
08:28 (WEA 07) | 16:05
08:07 (WEA 07) | 08:18
08:28 (WEA 07) | 16:05
08:08 (WEA 07) | 08:19
08:27 (WEA 07) | 16:05
08:09 (WEA 07) | 08:20
08:26 (WEA 07) | 16:05
08:11 (WEA 07) | 08:21
08:25 (WEA 07) | 16:05
08:13 (WEA 07) | 08:21
08:24 (WEA 07) | 16:06
08:15 (WEA 07) | 08:22
08:22 (WEA 07) | 16:06

| 08:23

| 16:06

| 08:23

| 16:07

| 08:24

| 16:07

| 08:24

| 16:08

| 08:25

| 16:09

| 08:25

| 16:09

| 08:25

| 16:10
09:41 (WEA 13) | 08:25
09:51 (WEA 13) | 16:11
09:39 (WEA 13) | 08:25
09:53 (WEA 13) | 16:12
09:38 (WEA 13) | 08:26
09:54 (WEA 13) | 16:13
08:26

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

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

19
21
2
23
25
25
26
27
28
28
29
29
29
30
30
30
30
31
30
30
30
30
30
30
30
31
30
30
29
30
29
871
0,14
0,96
0,57

0,07
64

SSW wWsw W  WNW NNW Summe

414  8.429

09:37 (WEA 13)
09:56 (WEA 13)
09:36 (WEA 13)
09:57 (WEA 13)
09:37 (WEA 13)
09:59 (WEA 13)
09:36 (WEA 13)
09:59 (WEA 13)
09:36 (WEA 13)
10:01 (WEA 13)
09:36 (WEA 13)
10:01 (WEA 13)
09:37 (WEA 13)
10:03 (WEA 13)
09:36 (WEA 13)
10:03 (WEA 13)
09:36 (WEA 13)
10:04 (WEA 13)
09:36 (WEA 13)
10:04 (WEA 13)
09:36 (WEA 13)
10:05 (WEA 13)
09:36 (WEA 13)
10:05 (WEA 13)
09:37 (WEA 13)
10:06 (WEA 13)
09:37 (WEA 13)
10:07 (WEA 13)
09:37 (WEA 13)
10:07 (WEA 13)
09:38 (WEA 13)
10:08 (WEA 13)
09:39 (WEA 13)
10:09 (WEA 13)
09:39 (WEA 13)
10:10 (WEA 13)
09:39 (WEA 13)
10:09 (WEA 13)
09:40 (WEA 13)
10:10 (WEA 13)
09:41 (WEA 13)
10:11 (WEA 13)
09:41 (WEA 13)
10:11 (WEA 13)
09:41 (WEA 13)
10:11 (WEA 13)
09:42 (WEA 13)
10:12 (WEA 13)
09:42 (WEA 13)
10:12 (WEA 13)
09:42 (WEA 13)
10:13 (WEA 13)
09:43 (WEA 13)
10:13 (WEA 13)
09:44 (WEA 13)
10:14 (WEA 13)
09:45 (WEA 13)
10:14 (WEA 13)
09:44 (WEA 13)
10:14 (WEA 13)
09:45 (WEA 13)
10:14 (WEA 13)

windPRO 3.4.424 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk
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Projekt: Lizenzierter Anwender:
Séllingen SOWIWAS - Energie GmbH
- Watenstedter StraBe 11
Landwind Planung GmbH & Co.KG DE-38384 Gevenslaben
+49 0 5354 /99 06 - 235
Watenstedter Str. 11 Andreas Schulze / gutachten@sowiwas.de

Berechnet:
38384 Gevensleben 17.11.2021 11:42/3.4.424

=
SHADOW - Kalender
Berechnung: GB 17x N163 5,7MW, 202110, meteorologisch, 37 I0Schattenrezeptor: 10 d23 - Sdllingen, HauptstraBe 1

Voraussetzungen fiir Berechnung des Schattenwurfs Sonnenscheinwahrscheinlichkeit S (Mittlere tagliche Sonnenstunden) [BRAUNSCHWEIG]‘
9 9 Jan Feb Méar Apr Mai Jun Jul Aug Sep Okt Nov Dez

1,53 2,47 3,43 5,17 7,00 6,63 6,76 6,51 4,71 3,31 1,88 1,07

Betriebsdauer je Sektor

N NNO ONO O OSO SSO S SSW wWsw W WNW NNW Summe
226 228 328 604 614 711 519 1.152 1.454 1.306 873 414 8.429
Startwindgeschwindigkeit: Startwindgeschw. aus Leistungskennlinie

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

1]08:26 | 07:59 08:32 (WEA 10) | 07:05 | 06:54 | 05:49 | 05:03

| 16:15 | 17:03 22 08:54 (WEA 10) | 17:55 | 19:49 | 20:41 | 21:27

21 08:26 | 07:57 08:31 (WEA 10) | 07:03 | 06:52 | 05:47 | 05:02

| 16:16 | 17:05 24 08:55 (WEA 10) | 17:57 | 19:51 | 20:42 | 21:28

3108:25 | 07:55 08:31 (WEA 10) | 07:00 | 06:49 | 05:45 | 05:01

| 16:17 | 17:07 24 08:55 (WEA 10) | 17:58 | 19:53 | 20:44 | 21:29

4108:25 | 07:54 08:31 (WEA 10) | 06:58 | 06:47 | 05:43 | 05:01

| 16:18 | 17:08 25  08:56 (WEA 10) | 18:00 | 19:54 | 20:46 | 21:30

5| 08:25 | 07:52 08:31 (WEA 10) | 06:56 | 06:45 | 05:41 | 05:00

| 16:19 | 17:10 25  08:56 (WEA 10) | 18:02 | 19:56 | 20:47 | 21:31

6 | 08:25 | 07:50 08:31 (WEA 10) | 06:54 | 06:42 | 05:39 | 04:59

| 16:21 | 17:12 25  08:56 (WEA 10) | 18:04 | 19:58 | 20:49 | 21:32

7 108:24 | 07:49 08:31 (WEA 10) | 06:52 | 06:40 | 05:37 | 04:59

| 16:22 | 17:14 24 08:55 (WEA 10) | 18:06 | 20:00 | 20:51 | 21:33

8108:24 | 07:47 08:32 (WEA 10) | 06:49 | 06:38 | 05:36 | 04:58

| 16:23 | 17:16 23 08:55 (WEA 10) | 18:07 | 20:01 | 20:52 | 21:34

9108:23 | 07:45 08:32 (WEA 10) | 06:47 | 06:35 | 05:34 | 04:58

| 16:24 | 17:18 22 08:54 (WEA 10) | 18:09 | 20:03 | 20:54 | 21:35

10 | 08:23 | 07:43 08:33 (WEA 10) | 06:45 | 06:33 | 05:32 | 04:57

| 16:26 | 17:20 21 08:54 (WEA 10) | 18:11 | 20:05 | 20:55 | 21:35

11 | 08:22 | 07:41 08:35 (WEA 10) | 06:42 | 06:31 | 05:30 | 04:57

| 16:27 | 17:22 19  08:54 (WEA 10) | 18:13 | 20:06 | 20:57 | 21:36

12 | 08:22 | 07:40 08:36 (WEA 10) | 06:40 | 06:29 | 05:29 | 04:56

| 16:29 | 17:23 16  08:52 (WEA 10) | 18:15 | 20:08 | 20:59 | 21:37

13 ] 08:21 | 07:38 08:38 (WEA 10) | 06:38 | 06:27 | 05:27 | 04:56

| 16:30 | 17:25 12 08:50 (WEA 10) | 18:16 | 20:10 | 21:00 | 21:38

14 | 08:20 | 07:36 08:43 (WEA 10) | 06:36 | 06:24 | 05:26 | 04:56

| 16:32 | 17:27 3 08:46 (WEA 10) | 18:18 | 20:12 | 21:02 | 21:38

15| 08:19 | 07:34 | 06:33 | 06:22 | 05:24 | 04:56

| 16:33 | 17:29 | 18:20 | 20:13 | 21:03 | 21:39

16 | 08:18 | 07:32 | 06:31 | 06:20 | 05:22 | 04:56

| 16:35 | 17:31 | 18:22 | 20:15 | 21:05 | 21:39

17 | 08:17 | 07:30 | 06:29 | 06:18 | 05:21 | 04:56

| 16:37 | 17:33 | 18:23 | 20:17 | 21:06 | 21:40

18 | 08:17 | 07:28 | 06:26 | 06:16 | 05:19 | 04:56

| 16:38 | 17:35 | 18:25 | 20:18 | 21:08 | 21:40

19 | 08:16 | 07:26 | 06:24 | 06:13 | 05:18 | 04:56

| 16:40 | 17:36 | 18:27 | 20:20 | 21:09 | 21:40

20 | 08:14 | 07:24 | 06:22 | 06:11 | 05:17 | 04:56

| 16:41 | 17:38 | 18:29 | 20:22 | 21:11 | 21:41

21| 08:13 | 07:22 | 06:19 | 06:09 | 05:15 | 04:56

| 16:43 | 17:40 | 18:30 | 20:24 | 21:12 | 21:41

22| 08:12 | 07:20 | 06:17 | 06:07 | 05:14 | 04:56

| 16:45 | 17:42 | 18:32 | 20:25 | 21:14 | 21:41

23] 08:11 | 07:18 | 06:15 | 06:05 | 05:13 | 04:56

| 16:47 | 17:44 | 18:34 | 20:27 | 21:15 | 21:41

24| 08:10 | 07:16 | 06:12 | 06:03 | 05:11 | 04:56

| 16:48 | 17:46 | 18:35 | 20:29 | 21:17 | 21:41

25 | 08:09 | 07:13 | 06:10 | 06:01 | 05:10 | 04:57

| 16:50 | 17:48 | 18:37 | 20:30 | 21:18 | 21:42

26 | 08:07 08:37 (WEA 10) | 07:11 | 06:08 | 05:59 | 05:09 | 04:57

| 16:52 9  08:46 (WEA 10) | 17:49 | 18:39 | 20:32 | 21:19 | 21:42

27 | 08:06 08:35 (WEA 10) | 07:09 | 06:05 | 05:57 | 05:08 | 04:58

| 16:54 14 08:49 (WEA 10) | 17:51 | 18:41 | 20:34 | 21:21 | 21:41

28 | 08:04 08:34 (WEA 10) | 07:07 | 06:03 | 05:55 | 05:07 | 04:58

| 16:56 16  08:50 (WEA 10) | 17:53 | 18:42 | 20:35 | 21:22 | 21:41

29 | 08:03 08:33 (WEA 10) | | 07:01 | 05:53 | 05:06 | 04:59

| 16:57 19 08:52 (WEA 10) | | 19:44 | 20:37 | 21:23 | 21:41

30 | 08:02 08:32 (WEA 10) | | 06:58 | 05:51 | 05:05 | 04:59

| 16:59 20 08:52 (WEA 10) | | 19:46 | 20:39 | 21:24 | 21:41
31 | 08:00 08:32 (WEA 10) | | 06:56 | | 05:04 |
| 17:01 22 08:54 (WEA 10) | | 19:47 | | 21:26 |

Sonnenscheinstunden | 258 | 277 | 367 | 416 | 486 | 500
astr.max.mdgl.Beschattung | 100 | 285 | | | |
Red.Sonnenscheinwahrsch. | 0,18 | 0,25 | | | |
Reduktion Betriebsdauer | 0,96 | 0,96 | | | |
Reduktion Windrichtung | 0,60 | 0,60 | | | |
Gesamte Reduktion | 0,11 | 0,15 | | | |
Met.wahrsch.Beschattung | 11 | 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)
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Projekt: Lizenzierter Anwender:
Séllingen SOWIWAS - Energie GmbH
- Watenstedter StraBe 11
Landwind Planung GmbH & Co.KG DE-38384 Gevenslaben
+49 0 5354 /99 06 - 235
Watenstedter Str. 11 Andreas Schulze / gutachten@sowiwas.de

Berechnet:
38384 Gevensleben 17.11.2021 11:42/3.4.424

=
SHADOW - Kalender
Berechnung: GB 17x N163 5,7MW, 202110, meteorologisch, 37 I0Schattenrezeptor: 10 d23 - Sdllingen, HauptstraBe 1

Voraussetzungen fiir Berechnung des Schattenwurfs Sonnenscheinwahrscheinlichkeit S (Mittlere tagliche Sonnenstunden) [BRAUNSCHWEIG]‘
9 9 Jan Feb Méar Apr Mai Jun Jul Aug Sep Okt Nov Dez

1,53 2,47 3,43 5,17 7,00 6,63 6,76 6,51 4,71 3,31 1,88 1,07

Betriebsdauer je Sektor

N NNO ONO O OSO SSO S SSW wWsw W WNW NNW Summe
226 228 328 604 614 711 519 1.152 1.454 1.306 873 414 8.429
Startwindgeschwindigkeit: Startwindgeschw. aus Leistungskennlinie

| Juli | August | SeptembefOktober | November | Dezember
1] 05:00 | 05:37 | 06:27 | 07:16 | 07:10 08:03 (WEA 10) | 08:02
| 21:41 | 21:09 | 20:06 | 18:56 | 16:50 20  08:23 (WEA 10) | 16:09
2] 05:01 | 05:38 | 06:28 | 07:18 | 07:12 08:02 (WEA 10) | 08:03
| 21:40 | 21:07 | 20:04 | 18:54 | 16:48 22 08:24 (WEA 10) | 16:08
3105:01 | 05:40 | 06:30 | 07:20 | 07:14 08:01 (WEA 10) | 08:04
| 21:40 | 21:05 | 20:02 | 18:52 | 16:46 24 08:25 (WEA 10) | 16:08
4] 05:02 | 05:41 | 06:32 | 07:21 | 07:16 08:01 (WEA 10) | 08:06
| 21:40 | 21:04 | 19:59 | 18:49 | 16:44 24 08:25 (WEA 10) | 16:07
5 05:03 | 05:43 | 06:33 | 07:23 | 07:18 08:01 (WEA 10) | 08:07
| 21:39 | 21:02 | 19:57 | 18:47 | 16:43 25  08:26 (WEA 10) | 16:07
6 | 05:04 | 05:44 | 06:35 | 07:25 | 07:19 08:01 (WEA 10) | 08:08
| 21:39 | 21:00 | 19:55 | 18:45 | 16:41 25  08:26 (WEA 10) | 16:06
7 | 05:05 | 05:46 | 06:37 | 07:26 | 07:21 08:01 (WEA 10) | 08:10
| 21:38 | 20:58 | 19:53 | 18:43 | 16:39 25  08:26 (WEA 10) | 16:06
8] 05:06 | 05:48 | 06:38 | 07:28 | 07:23 08:02 (WEA 10) | 08:11
| 21:37 | 20:56 | 19:50 | 18:40 | 16:37 24 08:26 (WEA 10) | 16:06
9 | 05:07 | 05:49 | 06:40 | 07:30 | 07:25 08:02 (WEA 10) | 08:12
| 21:37 | 20:54 | 19:48 | 18:38 | 16:36 24 08:26 (WEA 10) | 16:05
10 | 05:08 | 05:51 | 06:42 | 07:31 | 07:27 08:03 (WEA 10) | 08:13
| 21:36 | 20:53 | 19:46 | 18:36 | 16:34 22 08:25 (WEA 10) | 16:05
11 | 05:09 | 05:52 | 06:43 | 07:33 | 07:28 08:03 (WEA 10) | 08:14
| 21:35 | 20:51 | 19:43 | 18:34 | 16:33 22 08:25 (WEA 10) | 16:05
12 | 05:10 | 05:54 | 06:45 | 07:35 | 07:30 08:04 (WEA 10) | 08:15
| 21:34 | 20:49 | 19:41 | 18:31 | 16:31 20 08:24 (WEA 10) | 16:05
13 ] 05:11 | 05:56 | 06:46 | 07:37 | 07:32 08:05 (WEA 10) | 08:16
| 21:33 | 20:47 | 19:39 | 18:29 | 16:29 19  08:24 (WEA 10) | 16:05
14 | 05:12 | 05:57 | 06:48 | 07:38 | 07:34 08:07 (WEA 10) | 08:17
| 21:33 | 20:45 | 19:36 | 18:27 | 16:28 16  08:23 (WEA 10) | 16:05
15| 05:13 | 05:59 | 06:50 | 07:40 | 07:35 08:08 (WEA 10) | 08:18
| 21:32 | 20:43 | 19:34 | 18:25 | 16:27 13 08:21 (WEA 10) | 16:05
16 | 05:14 | 06:01 | 06:51 | 07:42 | 07:37 08:11 (WEA 10) | 08:19
| 21:31 | 20:41 | 19:32 | 18:22 | 16:25 8  08:19 (WEA 10) | 16:05
17 | 05:16 | 06:02 | 06:53 | 07:44 | 07:39 | 08:20
| 21:29 | 20:39 | 19:29 | 18:20 | 16:24 | 16:05
18 | 05:17 | 06:04 | 06:55 | 07:45 | 07:41 | 08:21
| 21:28 | 20:37 | 19:27 | 18:18 | 16:22 | 16:05
19 | 05:18 | 06:05 | 06:56 | 07:47 | 07:42 | 08:21
| 21:27 | 20:35 | 19:24 | 18:16 | 16:21 | 16:06
20 | 05:19 | 06:07 | 06:58 | 07:49 | 07:44 | 08:22
| 21:26 | 20:32 | 19:22 | 18:14 | 16:20 | 16:06
21| 05:21 | 06:09 | 07:00 | 07:51 | 07:46 | 08:23
| 21:25 | 20:30 | 19:20 | 18:12 | 16:19 | 16:06
22| 05:22 | 06:10 | 07:01 | 07:52 | 07:47 | 08:23
| 21:23 | 20:28 | 19:17 | 18:10 | 16:18 | 16:07
23] 05:23 | 06:12 | 07:03 | 07:54 | 07:49 | 08:24
| 21:22 | 20:26 | 19:15 | 18:08 | 16:16 | 16:07
24 | 05:25 | 06:14 | 07:04 | 07:56 | 07:51 | 08:24
| 21:21 | 20:24 | 19:13 | 18:06 | 16:15 | 16:08
25| 05:26 | 06:15 | 07:06 | 06:58 | 07:52 | 08:25
| 21:19 | 20:22 | 19:10 | 17:04 | 16:14 | 16:09
26 | 05:28 | 06:17 | 07:08 | 06:59 | 07:54 | 08:25
| 21:18 | 20:20 | 19:08 | 17:02 | 16:13 | 16:09
27 | 05:29 | 06:19 | 07:09 | 07:01 | 07:56 | 08:25
| 21:16 | 20:17 | 19:06 | 17:00 | 16:12 | 16:10
28 | 05:31 | 06:20 | 07:11 | 07:03 08:10 (WEA 10) | 07:57 | 08:25
| 21:15 | 20:15 | 19:03 | 16:58 6 08:16 (WEA 10) | 16:12 | 16:11
29 | 05:32 | 06:22 | 07:13 | 07:05 08:07 (WEA 10) | 07:59 | 08:26
| 21:13 | 20:13 | 19:01 | 16:56 12 08:19 (WEA 10) | 16:11 | 16:12
30 | 05:34 | 06:24 | 07:14 | 07:07 08:05 (WEA 10) | 08:00 | 08:26
| 21:12 | 20:11 | 18:59 | 16:54 16 08:21 (WEA 10) | 16:10 | 16:13
31| 05:35 | 06:25 | | 07:08 08:03 (WEA 10) | | 08:26
| 21:10 | 20:08 | | 16:52 19  08:22 (WEA 10) | | 16:13
Sonnenscheinstunden | 503 | 454 | 381 | 331 | 266 | 243
astr.max.mdgl.Beschattung | | | | 53 | 333 |
Red.Sonnenscheinwahrsch. | | | | 0,31 | 0,21 |
Reduktion Betriebsdauer | | | | 0,96 | 0,96 |
Reduktion Windrichtung | | | | 0,60 | 0,60 |
Gesamte Reduktion | | | | 0,18 | 0,12 |
Met.wahrsch.Beschattung | | | | 10 | 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)
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Projekt: Lizenzierter Anwender:
Séllingen SOWIWAS - Energie GmbH
- Watenstedter StraBe 11
Landwind Planung GmbH & Co.KG DE-38384 Gevenslaben
+49 0 5354 /99 06 - 235
Watenstedter Str. 11 Andreas Schulze / gutachten@sowiwas.de

Berechnet:
38384 Gevensleben 17.11.2021 11:42/3.4.424

=
SHADOW - Kalender
Berechnung: GB 17x N163 5,7MW, 202110, meteorologisch, 37 I0Schattenrezeptor: 10 d25 - Séllingen, HauptstraBe 5

Voraussetzungen fiir Berechnung des Schattenwurfs Sonnenscheinwahrscheinlichkeit S (Mittlere tagliche Sonnenstunden) [BRAUNSCHWEIG]‘
9 9 Jan Feb Méar Apr Mai Jun Jul Aug Sep Okt Nov Dez

1,53 2,47 3,43 5,17 7,00 6,63 6,76 6,51 4,71 3,31 1,88 1,07

Betriebsdauer je Sektor

N NNO ONO O OSO SSO S SSW wWsw W WNW NNW Summe
226 228 328 604 614 711 519 1.152 1.454 1.306 873 414 8.429
Startwindgeschwindigkeit: Startwindgeschw. aus Leistungskennlinie

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

1]08:26 08:57 (WEA 11) | 07:59 | 07:05 | 06:54 | 05:49 | 05:03

| 16:15 14 09:11 (WEA 11) | 17:03 | 17:55 | 19:49 | 20:41 | 21:27

21 08:26 08:58 (WEA 11) | 07:57 08:26 (WEA 10) | 07:03 | 06:52 | 05:47 | 05:02

| 16:16 14 09:12 (WEA 11) | 17:05 10 08:36 (WEA 10) | 17:57 | 19:51 | 20:42 | 21:28

3108:25 08:58 (WEA 11) | 07:55 08:24 (WEA 10) | 07:00 | 06:49 | 05:45 | 05:01

| 16:17 16 09:14 (WEA 11) | 17:07 14 08:38 (WEA 10) | 17:58 | 19:53 | 20:44 | 21:29

4108:25 08:57 (WEA 11) | 07:54 08:23 (WEA 10) | 06:58 | 06:47 | 05:43 | 05:01

| 16:18 17 09:14 (WEA 11) | 17:08 18  08:41 (WEA 10) | 18:00 | 19:54 | 20:46 | 21:30

5| 08:25 08:58 (WEA 11) | 07:52 08:22 (WEA 10) | 06:56 | 06:45 | 05:41 | 05:00

| 16:19 17 09:15 (WEA 11) | 17:10 20  08:42 (WEA 10) | 18:02 | 19:56 | 20:47 | 21:31

6 | 08:25 08:57 (WEA 11) | 07:50 08:21 (WEA 10) | 06:54 | 06:42 | 05:39 | 04:59

| 16:21 18 09:15 (WEA 11) | 17:12 21 08:42 (WEA 10) | 18:04 | 19:58 | 20:49 | 21:32

7 108:24 08:58 (WEA 11) | 07:49 08:20 (WEA 10) | 06:52 | 06:40 | 05:37 | 04:59

| 16:22 19 09:17 (WEA 11) | 17:14 23 08:43 (WEA 10) | 18:06 | 20:00 | 20:51 | 21:33

8108:24 08:57 (WEA 11) | 07:47 08:20 (WEA 10) | 06:49 | 06:38 | 05:36 | 04:58

| 16:23 20 09:17 (WEA 11) | 17:16 24 08:44 (WEA 10) | 18:07 | 20:01 | 20:52 | 21:34

9108:23 08:58 (WEA 11) | 07:45 08:19 (WEA 10) | 06:47 | 06:35 | 05:34 | 04:58

| 16:24 21 09:19 (WEA 11) | 17:18 25  08:44 (WEA 10) | 18:09 | 20:03 | 20:54 | 21:35

10 | 08:23 08:58 (WEA 11) | 07:43 08:19 (WEA 10) | 06:45 | 06:33 | 05:32 | 04:57

| 16:26 21 09:19 (WEA 11) | 17:20 25  08:44 (WEA 10) | 18:11 | 20:05 | 20:55 | 21:35

11 | 08:22 08:58 (WEA 11) | 07:41 08:20 (WEA 10) | 06:42 | 06:31 | 05:30 | 04:57

| 16:27 22 09:20 (WEA 11) | 17:22 25  08:45 (WEA 10) | 18:13 | 20:06 | 20:57 | 21:36

12 | 08:22 08:58 (WEA 11) | 07:40 08:20 (WEA 10) | 06:40 | 06:29 | 05:29 | 04:56

| 16:29 22 09:20 (WEA 11) | 17:23 25  08:45 (WEA 10) | 18:15 | 20:08 | 20:59 | 21:37

13 ] 08:21 08:58 (WEA 11) | 07:38 08:20 (WEA 10) | 06:38 | 06:27 | 05:27 | 04:56

| 16:30 22 09:20 (WEA 11) | 17:25 25  08:45 (WEA 10) | 18:16 | 20:10 | 21:00 | 21:37

14 | 08:20 08:58 (WEA 11) | 07:36 08:20 (WEA 10) | 06:36 | 06:24 | 05:26 | 04:56

| 16:32 23 09:21 (WEA 11) | 17:27 24 08:44 (WEA 10) | 18:18 | 20:12 | 21:02 | 21:38

15| 08:19 08:58 (WEA 11) | 07:34 08:21 (WEA 10) | 06:33 | 06:22 | 05:24 | 04:56

| 16:33 23 09:21 (WEA 11) | 17:29 23 08:44 (WEA 10) | 18:20 | 20:13 | 21:03 | 21:39

16 | 08:18 08:59 (WEA 11) | 07:32 08:21 (WEA 10) | 06:31 | 06:20 | 05:22 | 04:56

| 16:35 23 09:22 (WEA 11) | 17:31 21 08:42 (WEA 10) | 18:22 | 20:15 | 21:05 | 21:39

17 | 08:17 08:59 (WEA 11) | 07:30 08:22 (WEA 10) | 06:29 | 06:18 | 05:21 | 04:56

| 16:37 23 09:22 (WEA 11) | 17:33 19  08:41 (WEA 10) | 18:23 | 20:17 | 21:06 | 21:40

18 | 08:17 09:00 (WEA 11) | 07:28 08:23 (WEA 10) | 06:26 | 06:16 | 05:19 | 04:56

| 16:38 23 09:23 (WEA 11) | 17:35 17 08:40 (WEA 10) | 18:25 | 20:18 | 21:08 | 21:40

19 | 08:15 09:00 (WEA 11) | 07:26 08:26 (WEA 10) | 06:24 | 06:13 | 05:18 | 04:56

| 16:40 23 09:23 (WEA 11) | 17:36 11 08:37 (WEA 10) | 18:27 | 20:20 | 21:09 | 21:40

20 | 08:14 09:01 (WEA 11) | 07:24 | 06:22 | 06:11 | 05:17 | 04:56

| 16:41 22 09:23 (WEA 11) | 17:38 | 18:29 | 20:22 | 21:11 | 21:41

21| 08:13 09:01 (WEA 11) | 07:22 | 06:19 | 06:09 | 05:15 | 04:56

| 16:43 22 09:23 (WEA 11) | 17:40 | 18:30 | 20:24 | 21:12 | 21:41

22| 08:12 09:02 (WEA 11) | 07:20 | 06:17 | 06:07 | 05:14 | 04:56

| 16:45 21 09:23 (WEA 11) | 17:42 | 18:32 | 20:25 | 21:14 | 21:41

23] 08:11 09:03 (WEA 11) | 07:18 | 06:15 | 06:05 | 05:13 | 04:56

| 16:47 20 09:23 (WEA 11) | 17:44 | 18:34 | 20:27 | 21:15 | 21:41

24| 08:10 09:03 (WEA 11) | 07:16 | 06:12 | 06:03 | 05:11 | 04:56

| 16:48 19 09:22 (WEA 11) | 17:46 | 18:35 | 20:29 | 21:17 | 21:41

25 | 08:09 09:05 (WEA 11) | 07:13 | 06:10 | 06:01 | 05:10 | 04:57

| 16:50 17 09:22 (WEA 11) | 17:48 | 18:37 | 20:30 | 21:18 | 21:42

26 | 08:07 09:06 (WEA 11) | 07:11 | 06:08 | 05:59 | 05:09 | 04:57

| 16:52 14 09:20 (WEA 11) | 17:49 | 18:39 | 20:32 | 21:19 | 21:42

27 | 08:06 09:08 (WEA 11) | 07:09 | 06:05 | 05:57 | 05:08 | 04:58

| 16:54 11 09:19 (WEA 11) | 17:51 | 18:41 | 20:34 | 21:21 | 21:41

28 | 08:04 09:11 (WEA 11) | 07:07 | 06:03 | 05:55 | 05:07 | 04:58

| 16:56 5 09:16 (WEA 11) | 17:53 | 18:42 | 20:35 | 21:22 | 21:41

29 | 08:03 | | 07:01 | 05:53 | 05:06 | 04:59

| 16:57 | | 19:44 | 20:37 | 21:23 | 21:41

30 | 08:02 | | 06:58 | 05:51 | 05:05 | 04:59

| 16:59 | | 19:46 | 20:39 | 21:24 | 21:41
31 | 08:00 | | 06:56 | | 05:04 |
| 17:01 | | 19:47 | | 21:26 |

Sonnenscheinstunden | 258 | 277 | 367 | 416 | 486 | 500
astr.max.mdgl.Beschattung | 532 | 370 | | | |
Red.Sonnenscheinwahrsch. | 0,18 | 0,25 | | | |
Reduktion Betriebsdauer | 0,96 | 0,96 | | | |
Reduktion Windrichtung | 0,56 | 0,62 | | | |
Gesamte Reduktion | 0,10 | 0,15 | | | |
Met.wahrsch.Beschattung | 53 | 54 | | | |

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:
Séllingen SOWIWAS - Energie GmbH
- Watenstedter StraBe 11
Landwind Planung GmbH & Co.KG DE-38384 Gevenslaben
+49 0 5354 /99 06 - 235
Watenstedter Str. 11 Andreas Schulze / gutachten@sowiwas.de

Berechnet:
38384 Gevensleben 17.11.2021 11:42/3.4.424

=
SHADOW - Kalender
Berechnung: GB 17x N163 5,7MW, 202110, meteorologisch, 37 I0Schattenrezeptor: 10 d25 - Séllingen, HauptstraBe 5

Voraussetzungen fiir Berechnung des Schattenwurfs Sonnenscheinwahrscheinlichkeit S (Mittlere tagliche Sonnenstunden) [BRAUNSCHWEIG]‘
9 9 Jan Feb Méar Apr Mai Jun Jul Aug Sep Okt Nov Dez

1,53 2,47 3,43 5,17 7,00 6,63 6,76 6,51 4,71 3,31 1,88 1,07

Betriebsdauer je Sektor

N NNO ONO O OSO SSO S SSW wWsw W WNW NNW Summe
226 228 328 604 614 711 519 1.152 1.454 1.306 873 414 8.429
Startwindgeschwindigkeit: Startwindgeschw. aus Leistungskennlinie

| Juli | August | SeptembefOktober | November | Dezember

1] 05:00 | 05:37 | 06:27 | 07:16 | 07:10 07:49 (WEA 10) | 08:02 08:40 (WEA 11)

| 21:41 | 21:09 | 20:06 | 18:56 | 16:50 25  08:14 (WEA 10) | 16:09 22 09:02 (WEA 11)

2] 05:01 | 05:38 | 06:28 | 07:18 | 07:12 07:49 (WEA 10) | 08:03 08:41 (WEA 11)

| 21:40 | 21:07 | 20:04 | 18:54 | 16:48 25  08:14 (WEA 10) | 16:08 21 09:02 (WEA 11)

3105:01 | 05:40 | 06:30 | 07:20 | 07:14 07:49 (WEA 10) | 08:04 08:41 (WEA 11)

| 21:40 | 21:05 | 20:02 | 18:52 | 16:46 24 08:13 (WEA 10) | 16:08 21 09:02 (WEA 11)

4] 05:02 | 05:41 | 06:32 | 07:21 | 07:16 07:50 (WEA 10) | 08:06 08:43 (WEA 11)

| 21:40 | 21:04 | 19:59 | 18:49 | 16:44 23 08:13 (WEA 10) | 16:07 19 09:02 (WEA 11)

5 05:03 | 05:43 | 06:33 | 07:23 | 07:18 07:51 (WEA 10) | 08:07 08:43 (WEA 11)

| 21:39 | 21:02 | 19:57 | 18:47 | 16:43 21 08:12 (WEA 10) | 16:07 19 09:02 (WEA 11)

6 | 05:04 | 05:44 | 06:35 | 07:25 | 07:19 07:52 (WEA 10) | 08:08 08:43 (WEA 11)

| 21:39 | 21:00 | 19:55 | 18:45 | 16:41 19  08:11 (WEA 10) | 16:06 19 09:02 (WEA 11)

7 | 05:05 | 05:46 | 06:37 | 07:26 | 07:21 07:53 (WEA 10) | 08:10 08:45 (WEA 11)

| 21:38 | 20:58 | 19:53 | 18:43 | 16:39 17 08:10 (WEA 10) | 16:06 17 09:02 (WEA 11)

8] 05:06 | 05:48 | 06:38 | 07:28 | 07:23 07:55 (WEA 10) | 08:11 08:45 (WEA 11)

| 21:37 | 20:56 | 19:50 | 18:40 | 16:37 14 08:09 (WEA 10) | 16:06 17 09:02 (WEA 11)

9 | 05:07 | 05:49 | 06:40 | 07:30 | 07:25 07:57 (WEA 10) | 08:12 08:46 (WEA 11)

| 21:37 | 20:54 | 19:48 | 18:38 | 16:36 10  08:07 (WEA 10) | 16:05 16 09:02 (WEA 11)

10 | 05:08 | 05:51 | 06:42 | 07:31 | 07:27 | 08:13 08:47 (WEA 11)

| 21:36 | 20:53 | 19:46 | 18:36 | 16:34 | 16:05 14 09:01 (WEA 11)

11 | 05:09 | 05:52 | 06:43 | 07:33 | 07:28 | 08:14 08:48 (WEA 11)

| 21:35 | 20:51 | 19:43 | 18:34 | 16:33 | 16:05 13 09:01 (WEA 11)

12 | 05:10 | 05:54 | 06:45 | 07:35 | 07:30 | 08:15 08:49 (WEA 11)

| 21:34 | 20:49 | 19:41 | 18:31 | 16:31 | 16:05 13 09:02 (WEA 11)

13 ] 05:11 | 05:56 | 06:46 | 07:37 | 07:32 | 08:16 08:50 (WEA 11)

| 21:33 | 20:47 | 19:39 | 18:29 | 16:29 | 16:05 12 09:02 (WEA 11)

14 | 05:12 | 05:57 | 06:48 | 07:38 | 07:34 08:44 (WEA 11) | 08:17 08:51 (WEA 11)

| 21:33 | 20:45 | 19:36 | 18:27 | 16:28 5  08:49 (WEA 11) | 16:05 11 09:02 (WEA 11)

15| 05:13 | 05:59 | 06:50 | 07:40 | 07:35 08:41 (WEA 11) | 08:18 08:51 (WEA 11)

| 21:32 | 20:43 | 19:34 | 18:25 | 16:27 11 08:52 (WEA 11) | 16:05 10 09:01 (WEA 11)

16 | 05:14 | 06:01 | 06:51 | 07:42 | 07:37 08:40 (WEA 11) | 08:19 08:52 (WEA 11)

| 21:31 | 20:41 | 19:32 | 18:22 | 16:25 14 08:54 (WEA 11) | 16:05 9  09:01 (WEA 11)

17 | 05:16 | 06:02 | 06:53 | 07:44 | 07:39 08:38 (WEA 11) | 08:20 08:53 (WEA 11)

| 21:29 | 20:39 | 19:29 | 18:20 | 16:24 17 08:55 (WEA 11) | 16:05 8  09:01 (WEA 11)

18 | 05:17 | 06:04 | 06:55 | 07:45 | 07:41 08:37 (WEA 11) | 08:21 08:55 (WEA 11)

| 21:28 | 20:37 | 19:27 | 18:18 | 16:22 19  08:56 (WEA 11) | 16:05 7 09:02 (WEA 11)

19 | 05:18 | 06:05 | 06:56 | 07:47 | 07:42 08:37 (WEA 11) | 08:21 08:55 (WEA 11)

| 21:27 | 20:35 | 19:24 | 18:16 | 16:21 20  08:57 (WEA 11) | 16:06 6  09:01 (WEA 11)

20 | 05:19 | 06:07 | 06:58 | 07:49 | 07:44 08:37 (WEA 11) | 08:22 08:56 (WEA 11)

| 21:26 | 20:32 | 19:22 | 18:14 | 16:20 21 08:58 (WEA 11) | 16:06 6  09:02 (WEA 11)

21| 05:21 | 06:09 | 07:00 | 07:51 | 07:46 08:37 (WEA 11) | 08:23 08:57 (WEA 11)

| 21:25 | 20:30 | 19:20 | 18:12 | 16:19 22 08:59 (WEA 11) | 16:06 5 09:02 (WEA 11)

22| 05:22 | 06:10 | 07:01 | 07:52 08:59 (WEA 10) | 07:47 08:37 (WEA 11) | 08:23 08:57 (WEA 11)

| 21:23 | 20:28 | 19:17 | 18:10 6  09:05 (WEA 10) | 16:18 22 08:59 (WEA 11) | 16:07 5 09:02 (WEA 11)

23] 05:23 | 06:12 | 07:03 | 07:54 08:55 (WEA 10) | 07:49 08:37 (WEA 11) | 08:24 08:57 (WEA 11)

| 21:22 | 20:26 | 19:15 | 18:08 14 09:09 (WEA 10) | 16:16 23 09:00 (WEA 11) | 16:07 6  09:03 (WEA 11)

24 | 05:25 | 06:14 | 07:04 | 07:56 08:53 (WEA 10) | 07:51 08:37 (WEA 11) | 08:24 08:58 (WEA 11)

| 21:21 | 20:24 | 19:13 | 18:06 18 09:11 (WEA 10) | 16:15 23 09:00 (WEA 11) | 16:08 6  09:04 (WEA 11)

25| 05:26 | 06:15 | 07:06 | 06:58 07:52 (WEA 10) | 07:52 08:37 (WEA 11) | 08:25 08:58 (WEA 11)

| 21:19 | 20:22 | 19:10 | 17:04 20  08:12 (WEA 10) | 16:14 23 09:00 (WEA 11) | 16:09 6  09:04 (WEA 11)

26 | 05:28 | 06:17 | 07:08 | 06:59 07:51 (WEA 10) | 07:54 08:38 (WEA 11) | 08:25 08:58 (WEA 11)

| 21:18 | 20:20 | 19:08 | 17:02 22 08:13 (WEA 10) | 16:13 23 09:01 (WEA 11) | 16:09 7 09:05 (WEA 11)

27 | 05:29 | 06:19 | 07:09 | 07:01 07:50 (WEA 10) | 07:56 08:38 (WEA 11) | 08:25 08:57 (WEA 11)

| 21:16 | 20:17 | 19:06 | 17:00 24 08:14 (WEA 10) | 16:12 23 09:01 (WEA 11) | 16:10 9  09:06 (WEA 11)

28 | 05:31 | 06:20 | 07:11 | 07:03 07:49 (WEA 10) | 07:57 08:38 (WEA 11) | 08:25 08:58 (WEA 11)

| 21:15 | 20:15 | 19:03 | 16:58 24 08:13 (WEA 10) | 16:12 23 09:01 (WEA 11) | 16:11 10 09:08 (WEA 11)

29 | 05:32 | 06:22 | 07:13 | 07:05 07:49 (WEA 10) | 07:59 08:39 (WEA 11) | 08:26 08:58 (WEA 11)

| 21:13 | 20:13 | 19:01 | 16:56 25 08:14 (WEA 10) | 16:11 23 09:02 (WEA 11) | 16:12 11 09:09 (WEA 11)

30 | 05:34 | 06:24 | 07:14 | 07:07 07:48 (WEA 10) | 08:00 08:39 (WEA 11) | 08:26 08:58 (WEA 11)

| 21:12 | 20:11 | 18:59 | 16:54 26 08:14 (WEA 10) | 16:10 22 09:01 (WEA 11) | 16:13 12 09:10 (WEA 11)

31| 05:35 | 06:25 | | 07:08 07:48 (WEA 10) | | 08:26 08:57 (WEA 11)

| 21:10 | 20:08 | | 16:52 26 08:14 (WEA 10) | | 16:13 13 09:10 (WEA 11)

Sonnenscheinstunden | 503 | 454 | 381 | 331 | 266 | 243

astr.max.mdgl.Beschattung | | | | 205 | 512 | 370
Red.Sonnenscheinwahrsch. | | | | 0,31 | 0,21 | 0,14
Reduktion Betriebsdauer | | | | 0,96 | 0,96 | 0,96
Reduktion Windrichtung | | | | 0,62 | 0,58 | 0,56
Gesamte Reduktion | | | | 0,18 | 0,12 | 0,07
Met.wahrsch.Beschattung | | | | 37 | 60 | 27

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 3.4.424 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk 17.11.2021 11:57 / 23 Wlnd PRO '



Projekt:
Sollingen
Landwind Planung GmbH & Co.KG

Watenstedter Str. 11
38384 Gevensleben

Lizenzierter Anwender:

SOWIWAS - Energie GmbH
Watenstedter StraBe 11

DE-38384 Gevensleben

+49 0 53 54/ 99 06 - 235

Andreas Schulze / gutachten@sowiwas.de

Berechnet:

17.11.2021 11:42/3.4.424

SHADOW - Kalender

<

Berechnung: GB 17x N163 5,7MW, 202110, meteorologisch, 37 I0Schattenrezeptor: 10 d28 - Séllingen, HauptstraBe 12

Voraussetzungen fiir Berechnung des Schattenwurfs

| Januar | Februar

1]08:26 | 07:59

| 16:15 | 17:03

21 08:26 | 07:57

| 16:16 | 17:05

3108:25 | 07:55

| 16:17 | 17:07

4108:25 | 07:54

| 16:18 | 17:08

5| 08:25 | 07:52

| 16:19 | 17:10

6 | 08:25 | 07:50

| 16:21 | 17:12

7 108:24 | 07:49

| 16:22 | 17:14

8108:24 | 07:47

| 16:23 | 17:16

9108:23 | 07:45

| 16:24 | 17:18

10 | 08:23 | 07:43

| 16:26 | 17:20

11 | 08:22 | 07:41

| 16:27 | 17:22

12 | 08:21 08:53 (WEA 11) | 07:40

| 16:29 7 09:00 (WEA 11) | 17:23

13 ] 08:21 08:51 (WEA 11) | 07:38

| 16:30 11 09:02 (WEA 11) | 17:25

14 | 08:20 08:50 (WEA 11) | 07:36

| 16:32 14 09:04 (WEA 11) | 17:27

15| 08:19 08:50 (WEA 11) | 07:34

| 16:33 15 09:05 (WEA 11) | 17:29

16 | 08:18 08:49 (WEA 11) | 07:32

| 16:35 17 09:06 (WEA 11) | 17:31

17 | 08:17 08:49 (WEA 11) | 07:30

| 16:37 19 09:08 (WEA 11) | 17:33

18 | 08:16 08:49 (WEA 11) | 07:28

| 16:38 20 09:09 (WEA 11) | 17:35

19 | 08:15 08:49 (WEA 11) | 07:26

| 16:40 21 09:10 (WEA 11) | 17:36

20 | 08:14 08:49 (WEA 11) | 07:24

| 16:41 22 09:11 (WEA 11) | 17:38

21| 08:13 08:48 (WEA 11) | 07:22

| 16:43 23 09:11 (WEA 11) | 17:40

22| 08:12 08:48 (WEA 11) | 07:20

| 16:45 24 09:12 (WEA 11) | 17:42

23] 08:11 08:49 (WEA 11) | 07:18

| 16:47 23 09:12 (WEA 11) | 17:44

24| 08:10 08:48 (WEA 11) | 07:16

| 16:48 24 09:12 (WEA 11) | 17:46

25 | 08:09 08:49 (WEA 11) | 07:13

| 16:50 24 09:13 (WEA 11) | 17:48

26 | 08:07 08:48 (WEA 11) | 07:11

| 16:52 25  09:13 (WEA 11) | 17:49

27 | 08:06 08:49 (WEA 11) | 07:09

| 16:54 24 09:13 (WEA 11) | 17:51

28 | 08:04 08:49 (WEA 11) | 07:07

| 16:56 24 09:13 (WEA 11) | 17:53
29 | 08:03 08:50 (WEA 11) |
| 16:57 23 09:13 (WEA 11) |
30 | 08:02 08:51 (WEA 11) |
| 16:59 22 09:13 (WEA 11) |
31 | 08:00 08:52 (WEA 11) |
| 17:01 21 09:13 (WEA 11) |

Sonnenscheinstunden | 258 | 277
astr.max.mdgl.Beschattung | 403 |
Red.Sonnenscheinwahrsch. | 0,18 |
Reduktion Betriebsdauer | 0,96 |
Reduktion Windrichtung | 0,58 |
Gesamte Reduktion | 0,10 |
Met.wahrsch.Beschattung | 41 |

19
16

14

13
17
19
21
23
25
25
26
27
26
26
25
24
22
20
18

13

436
0,25
0,96
0,62
0,15

65

Jan Feb Mar

Apr

Sonnenscheinwahrscheinlichkeit S (Mittlere tagliche Sonnenstunden) [BRAUNSCHWEIG] ‘

Mai Jun Jul Aug Sep Okt Nov Dez

1,53 2,47 3,43 5,17 7,00 6,63 6,76 6,51 4,71 3,31 1,88 1,07

Betriebsdauer je Sektor
N NNO ONO O OSO SSO S SSW wWsw W WNW NNW Summe
226 228 328 604 614 711 519 1.152 1.454 1.306 873 414 8.429

Startwindgeschwindigkeit: Startwindgeschw. aus Leistungskennlinie

| Marz

08:53 (WEA 11) | 07:05
09:12 (WEA 11) | 17:55
08:54 (WEA 11) | 07:03
09:10 (WEA 11) | 17:57
08:55 (WEA 11) | 07:00
09:09 (WEA 11) | 17:58
08:59 (WEA 11) | 06:58
09:07 (WEA 11) | 18:00

| 06:56

08:13 (WEA 10) | 06:45
08:18 (WEA 10) | 18:11
08:10 (WEA 10) | 06:42
08:23 (WEA 10) | 18:13
08:08 (WEA 10) | 06:40
08:25 (WEA 10) | 18:15
08:07 (WEA 10) | 06:38
08:26 (WEA 10) | 18:16
08:06 (WEA 10) | 06:36
08:27 (WEA 10) | 18:18
08:04 (WEA 10) | 06:33
08:27 (WEA 10) | 18:20
08:03 (WEA 10) | 06:31
08:28 (WEA 10) | 18:22
08:03 (WEA 10) | 06:29
08:28 (WEA 10) | 18:23
08:03 (WEA 10) | 06:26
08:29 (WEA 10) | 18:25
08:02 (WEA 10) | 06:24
08:29 (WEA 10) | 18:27
08:03 (WEA 10) | 06:22
08:29 (WEA 10) | 18:29
08:03 (WEA 10) | 06:19
08:29 (WEA 10) | 18:30
08:03 (WEA 10) | 06:17
08:28 (WEA 10) | 18:32
08:04 (WEA 10) | 06:15
08:28 (WEA 10) | 18:34
08:04 (WEA 10) | 06:12
08:26 (WEA 10) | 18:35
08:05 (WEA 10) | 06:10
08:25 (WEA 10) | 18:37
08:06 (WEA 10) | 06:08
08:24 (WEA 10) | 18:39
08:09 (WEA 10) | 06:05
08:22 (WEA 10) | 18:41
08:13 (WEA 10) | 06:03
08:17 (WEA 10) | 18:42

| 07:01

| April

Qu
NN
)

5:47

NONONONONONONONONONONONONONONONaNONONONONONONONONONONONONONONO
N
N

| Juni

NONONONONONONONONONONONONONONONONONONONONONONONONONONONONONO
g
w
O

1:41

Tl
o
o

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

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

windPRO 3.4.424 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk
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Projekt: Lizenzierter Anwender:
Séllingen SOWIWAS - Energie GmbH
- Watenstedter StraBe 11
Landwind Planung GmbH & Co.KG DE-38384 Gevenslaben
+49 0 5354 /99 06 - 235
Watenstedter Str. 11 Andreas Schulze / gutachten@sowiwas.de

Berechnet:
38384 Gevensleben 17.11.2021 11:42/3.4.424

SHADOW - Kalender <

Berechnung: GB 17x N163 5,7MW, 202110, meteorologisch, 37 I0Schattenrezeptor: 10 d28 - Séllingen, HauptstraBe 12

Voraussetzungen fiir Berechnung des Schattenwurfs Sonnenscheinwahrscheinlichkeit S (Mittlere tagliche Sonnenstunden) [BRAUNSCHWEIG]‘
9 9 Jan Feb Méar Apr Mai Jun Jul Aug Sep Okt Nov Dez

1,53 2,47 3,43 5,17 7,00 6,63 6,76 6,51 4,71 3,31 1,88 1,07

Betriebsdauer je Sektor

N NNO ONO O OSO SSO S SSW wWsw W WNW NNW Summe
226 228 328 604 614 711 519 1.152 1.454 1.306 873 414 8.429
Startwindgeschwindigkeit: Startwindgeschw. aus Leistungskennlinie

| Juli | August | SeptembefOktober | November | Dezember

1] 05:00 | 05:37 | 06:27 | 07:16 | 07:10 | 08:02

| 21:41 | 21:09 | 20:06 | 18:56 | 16:50 | 16:09

2] 05:01 | 05:38 | 06:28 | 07:18 | 07:12 | 08:03

| 21:40 | 21:07 | 20:04 | 18:54 | 16:48 | 16:08

3105:01 | 05:40 | 06:30 | 07:20 | 07:14 | 08:04

| 21:40 | 21:05 | 20:02 | 18:52 | 16:46 | 16:08

4] 05:02 | 05:41 | 06:32 | 07:21 | 07:16 | 08:06

| 21:40 | 21:04 | 19:59 | 18:49 | 16:44 | 16:07

5 05:03 | 05:43 | 06:33 | 07:23 | 07:18 | 08:07

| 21:39 | 21:02 | 19:57 | 18:47 | 16:43 | 16:07

6 | 05:04 | 05:44 | 06:35 | 07:25 | 07:19 | 08:08

| 21:39 | 21:00 | 19:55 | 18:45 | 16:41 | 16:06

7 | 05:05 | 05:46 | 06:37 | 07:26 | 07:21 08:28 (WEA 11) | 08:10

| 21:38 | 20:58 | 19:53 | 18:43 | 16:39 9  08:37 (WEA 11) | 16:06

8] 05:06 | 05:48 | 06:38 | 07:28 | 07:23 08:26 (WEA 11) | 08:11

| 21:37 | 20:56 | 19:50 | 18:40 | 16:37 14 08:40 (WEA 11) | 16:06

9 | 05:07 | 05:49 | 06:40 | 07:30 | 07:25 08:25 (WEA 11) | 08:12

| 21:37 | 20:54 | 19:48 | 18:38 | 16:36 16 08:41 (WEA 11) | 16:05

10 | 05:08 | 05:51 | 06:42 | 07:31 | 07:27 08:24 (WEA 11) | 08:13

| 21:36 | 20:53 | 19:46 | 18:36 | 16:34 19  08:43 (WEA 11) | 16:05

11 | 05:09 | 05:52 | 06:43 | 07:33 | 07:28 08:23 (WEA 11) | 08:14

| 21:35 | 20:51 | 19:43 | 18:34 | 16:33 21 08:44 (WEA 11) | 16:05

12 | 05:10 | 05:54 | 06:45 | 07:35 | 07:30 08:23 (WEA 11) | 08:15

| 21:34 | 20:49 | 19:41 | 18:31 | 16:31 21 08:44 (WEA 11) | 16:05

13 ] 05:11 | 05:56 | 06:46 | 07:37 | 07:32 08:22 (WEA 11) | 08:16

| 21:33 | 20:47 | 19:39 | 18:29 | 16:29 23 08:45 (WEA 11) | 16:05

14 | 05:12 | 05:57 | 06:48 | 07:38 08:43 (WEA 10) | 07:34 08:22 (WEA 11) | 08:17

| 21:33 | 20:45 | 19:36 | 18:27 9  08:52 (WEA 10) | 16:28 24 08:46 (WEA 11) | 16:05

15| 05:13 | 05:59 | 06:50 | 07:40 08:40 (WEA 10) | 07:35 08:22 (WEA 11) | 08:18

| 21:32 | 20:43 | 19:34 | 18:25 15 08:55 (WEA 10) | 16:27 24 08:46 (WEA 11) | 16:05

16 | 05:14 | 06:01 | 06:51 | 07:42 08:38 (WEA 10) | 07:37 08:22 (WEA 11) | 08:19

| 21:31 | 20:41 | 19:32 | 18:22 19  08:57 (WEA 10) | 16:25 25 08:47 (WEA 11) | 16:05

17 | 05:16 | 06:02 | 06:53 | 07:44 08:37 (WEA 10) | 07:39 08:22 (WEA 11) | 08:20

| 21:29 | 20:39 | 19:29 | 18:20 21 08:58 (WEA 10) | 16:24 24 08:46 (WEA 11) | 16:05

18 | 05:17 | 06:04 | 06:55 | 07:45 08:36 (WEA 10) | 07:41 08:22 (WEA 11) | 08:21

| 21:28 | 20:37 | 19:27 | 18:18 23 08:59 (WEA 10) | 16:22 24 08:46 (WEA 11) | 16:05

19 | 05:18 | 06:05 | 06:56 | 07:47 08:34 (WEA 10) | 07:42 08:23 (WEA 11) | 08:21

| 21:27 | 20:35 | 19:24 | 18:16 24 08:58 (WEA 10) | 16:21 23 08:46 (WEA 11) | 16:06

20 | 05:19 | 06:07 | 06:58 | 07:49 08:33 (WEA 10) | 07:44 08:23 (WEA 11) | 08:22

| 21:26 | 20:32 | 19:22 | 18:14 26 08:59 (WEA 10) | 16:20 24 08:47 (WEA 11) | 16:06

21| 05:21 | 06:09 | 07:00 | 07:51 08:33 (WEA 10) | 07:46 08:24 (WEA 11) | 08:23

| 21:25 | 20:30 | 19:20 | 18:12 26 08:59 (WEA 10) | 16:19 23 08:47 (WEA 11) | 16:06

22| 05:22 | 06:10 | 07:01 | 07:52 08:33 (WEA 10) | 07:47 08:25 (WEA 11) | 08:23

| 21:23 | 20:28 | 19:17 | 18:10 26 08:59 (WEA 10) | 16:18 22 08:47 (WEA 11) | 16:07

23] 05:23 | 06:12 | 07:03 | 07:54 08:33 (WEA 10) | 07:49 08:26 (WEA 11) | 08:24

| 21:22 | 20:26 | 19:15 | 18:08 26 08:59 (WEA 10) | 16:16 21 08:47 (WEA 11) | 16:07

24 | 05:25 | 06:14 | 07:04 | 07:56 08:33 (WEA 10) | 07:51 08:26 (WEA 11) | 08:24

| 21:21 | 20:24 | 19:13 | 18:06 26 08:59 (WEA 10) | 16:15 20  08:46 (WEA 11) | 16:08

25| 05:26 | 06:15 | 07:06 | 06:58 07:33 (WEA 10) | 07:52 08:27 (WEA 11) | 08:25

| 21:19 | 20:22 | 19:10 | 17:04 26 07:59 (WEA 10) | 16:14 19  08:46 (WEA 11) | 16:09

26 | 05:28 | 06:17 | 07:08 | 06:59 07:34 (WEA 10) | 07:54 08:28 (WEA 11) | 08:25

| 21:18 | 20:20 | 19:08 | 17:02 24 07:58 (WEA 10) | 16:13 17 08:45 (WEA 11) | 16:09

27 | 05:29 | 06:19 | 07:09 | 07:01 07:35 (WEA 10) | 07:56 08:30 (WEA 11) | 08:25

| 21:16 | 20:17 | 19:06 | 17:00 23 07:58 (WEA 10) | 16:12 15  08:45 (WEA 11) | 16:10

28 | 05:31 | 06:20 | 07:11 | 07:03 07:34 (WEA 10) | 07:57 08:30 (WEA 11) | 08:25

| 21:15 | 20:15 | 19:03 | 16:58 22 07:56 (WEA 10) | 16:12 14 08:44 (WEA 11) | 16:11

29 | 05:32 | 06:22 | 07:13 | 07:05 07:36 (WEA 10) | 07:59 08:32 (WEA 11) | 08:26

| 21:13 | 20:13 | 19:01 | 16:56 19  07:55(WEA 10) | 16:11 11 08:43 (WEA 11) | 16:12

30 | 05:34 | 06:24 | 07:14 | 07:07 07:37 (WEA 10) | 08:00 08:34 (WEA 11) | 08:26

| 21:12 | 20:11 | 18:59 | 16:54 16  07:53 (WEA 10) | 16:10 7  08:41 (WEA 11) | 16:13

31| 05:35 | 06:25 | | 07:08 07:39 (WEA 10) | | 08:26

| 21:10 | 20:08 | | 16:52 12 07:51 (WEA 10) | | 16:13

Sonnenscheinstunden | 503 | 454 | 381 | 331 | 266 | 243
astr.max.mdgl.Beschattung | | | | 383 | 460 |
Red.Sonnenscheinwahrsch. | | | | 0,31 | 0,21 |
Reduktion Betriebsdauer | | | | 0,96 | 0,96 |
Reduktion Windrichtung | | | | 0,63 | 0,58 |
Gesamte Reduktion | | | | 0,19 | 0,12 |
Met.wahrsch.Beschattung | | | | 71 | 54 |

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:

Sollingen

Landwind Planung GmbH & Co.KG

Watenstedter Str. 11
38384 Gevensleben

Lizenzierter Anwender:

SOWIWAS - Energie GmbH
Watenstedter StraBe 11

DE-38384 Gevensleben

+49 0 53 54/ 99 06 - 235

Andreas Schulze / gutachten@sowiwas.de

Berechnet:

17.11.2021 11:42/3.4.424

SHADOW - Kalender

Berechnung: GB 17x N163 5,7MW, 202110, meteorologisch, 37 I0Schattenrezeptor:

10 d32 - Séllingen, HauptstraBBe 24

Voraussetzungen fiir Berechnung des Schattenwurfs

| Januar

8:26
6:15
8:26
6:16
8:25
6:17
8:25
6:18
8:25
6:19
8:25
6:21
8:24
6:22
8:24
6:23
8:23
6:25
8:23
6:26
8:22
6:27
8:21
6:29
8:21
6:30
8:20
6:32
8:19
6:33
8:18
6:35
8:17
6:37
8:16

OHOFHOFHOHOHOFHOHOFHOFHOFHOFEFOFEHOFEOFEOFEOREOREOREO

Sonnenscheinstunden | 258
astr.max.mdgl.Beschattung |
Red.Sonnenscheinwahrsch. |
Reduktion Betriebsdauer |
Reduktion Windrichtung |
Gesamte Reduktion |
Met.wahrsch.Beschattung |

10
12
14
16
18
19
20
21
22
23
24
24
24
24
25
24
24
23
23
21
20
18
456
0,18
0,96
0,58

0,10
46

| Februar

08:54 (WEA 12) | 07:45
09:01 (WEA 12) | 17:18
08:53 (WEA 12) | 07:43
09:03 (WEA 12) | 17:20
08:52 (WEA 12) | 07:41
09:04 (WEA 12) | 17:22
08:51 (WEA 12) | 07:40
09:05 (WEA 12) | 17:23
08:50 (WEA 12) | 07:38
09:06 (WEA 12) | 17:25
08:49 (WEA 12) | 07:36
09:07 (WEA 12) | 17:27
08:49 (WEA 12) | 07:34
09:08 (WEA 12) | 17:29
08:49 (WEA 12) | 07:32
09:09 (WEA 12) | 17:31
08:49 (WEA 12) | 07:30
09:10 (WEA 12) | 17:33
08:49 (WEA 12) | 07:28
09:11 (WEA 12) | 17:35
08:49 (WEA 12) | 07:26
09:12 (WEA 12) | 17:36
08:49 (WEA 12) | 07:24
09:13 (WEA 12) | 17:38
08:49 (WEA 12) | 07:22
09:13 (WEA 12) | 17:40
08:49 (WEA 12) | 07:20
09:13 (WEA 12) | 17:42
08:50 (WEA 12) | 07:18
09:14 (WEA 12) | 17:44
08:49 (WEA 12) | 07:16
09:14 (WEA 12) | 17:46
08:50 (WEA 12) | 07:13
09:14 (WEA 12) | 17:48
08:50 (WEA 12) | 07:11
09:14 (WEA 12) | 17:49
08:51 (WEA 12) | 07:09
09:14 (WEA 12) | 17:51
08:51 (WEA 12) | 07:07
09:14 (WEA 12) | 17:53
08:53 (WEA 12) |

09:14 (WEA 12) |

08:53 (WEA 12) |

09:13 (WEA 12) |

08:55 (WEA 12) |

09:13 (WEA 12) |

277

15

11

12
16
19
21
23
24
25
26
26
26
24
24
22
20
18

14

380
0,25
0,96
0,63
0,15

56

Apr Mai Jun Jul Aug Sep Okt Nov Dez

1,53 2,47 3,43 5,17 7,00 6,63 6,76 6,51 4,71 3,31 1,88 1,07

Betriebsdauer je Sektor

N NNO ONO O 0SO SsO S
226 228 328 604 614 711 519 1.152 1.454 1.306 873

414  8.429

Startwindgeschwindigkeit: Startwindgeschw. aus Leistungskennlinie

| Marz

08:56 (WEA 12) | 07:05
09:11 (WEA 12) | 17:55
08:58 (WEA 12) | 07:03
09:09 (WEA 12) | 17:57
09:02 (WEA 12) | 07:00
09:05 (WEA 12) | 17:58

| 06:58

08:10 (WEA 11) | 06:42
08:13 (WEA 11) | 18:13
08:06 (WEA 11) | 06:40
08:18 (WEA 11) | 18:15
08:04 (WEA 11) | 06:38
08:20 (WEA 11) | 18:16
08:02 (WEA 11) | 06:36
08:21 (WEA 11) | 18:18
08:00 (WEA 11) | 06:33
08:21 (WEA 11) | 18:20
07:59 (WEA 11) | 06:31
08:22 (WEA 11) | 18:22
07:59 (WEA 11) | 06:29
08:23 (WEA 11) | 18:23
07:58 (WEA 11) | 06:26
08:23 (WEA 11) | 18:25
07:58 (WEA 11) | 06:24
08:24 (WEA 11) | 18:27
07:58 (WEA 11) | 06:22
08:24 (WEA 11) | 18:29
07:58 (WEA 11) | 06:19
08:24 (WEA 11) | 18:30
07:59 (WEA 11) | 06:17
08:23 (WEA 11) | 18:32
07:59 (WEA 11) | 06:15
08:23 (WEA 11) | 18:34
07:59 (WEA 11) | 06:12
08:21 (WEA 11) | 18:35
08:00 (WEA 11) | 06:10
08:20 (WEA 11) | 18:37
08:01 (WEA 11) | 06:08
08:19 (WEA 11) | 18:39
08:03 (WEA 11) | 06:05
08:17 (WEA 11) | 18:41
08:06 (WEA 11) | 06:03
08:14 (WEA 11) | 18:42

| 07:01

15
19
21
23
25
26
26
26
26
26
24
22
20
18

14

346
0,29
0,96
0,67
0,18

64

| April | Mai | Juni

| 06:54 5:49 5:03
| 19:49 0:41 1:27
| 06:52 5:47 5:02
| 19:51 0:42 1:28
| 06:49 5:45 5:01
| 19:53 0:44 1:29
| 06:47 5:43 5:01
| 19:54 0:46 1:30
| 06:45 5:41 5:00
| 19:56 0:47 1:31
| 06:42 5:39 4:59
| 19:58 0:49 1:32
| 06:40 5:37 4:59
| 20:00 0:51 1:33
| 06:38 5:36 4:58
| 20:01 0:52 1:34

07:12 (WEA 10) | 06:36
07:21 (WEA 10) | 20:03
07:09 (WEA 10) | 06:33
07:24 (WEA 10) | 20:05
07:06 (WEA 10) | 06:31
07:25 (WEA 10) | 20:06
07:05 (WEA 10) | 06:29
07:26 (WEA 10) | 20:08
07:04 (WEA 10) | 06:27
07:27 (WEA 10) | 20:10
07:02 (WEA 10) | 06:24
07:27 (WEA 10) | 20:12
07:02 (WEA 10) | 06:22
07:28 (WEA 10) | 20:13
07:02 (WEA 10) | 06:20
07:28 (WEA 10) | 20:15
07:01 (WEA 10) | 06:18
07:27 (WEA 10) | 20:17
07:01 (WEA 10) | 06:16
07:27 (WEA 10) | 20:18
07:01 (WEA 10) | 06:13
07:27 (WEA 10) | 20:20
07:01 (WEA 10) | 06:11
07:25 (WEA 10) | 20:22
07:02 (WEA 10) | 06:09
07:24 (WEA 10) | 20:24
07:03 (WEA 10) | 06:07
07:23 (WEA 10) | 20:25
07:03 (WEA 10) | 06:05
07:21 (WEA 10) | 20:27
07:05 (WEA 10) | 06:03
07:19 (WEA 10) | 20:29
07:09 (WEA 10) | 06:01

5:34
0:54
5:32
0:55
5:30
0:57
5:29
0:59
5:27
1:00
5:26
1:.02
5:24
1:03
5:22
1:.05
5:21
1:.06
5:19
1:.08
5:18
1:09
5:17
1:11
5:15
1:12
5:14
1:14
5:13
1:15
5:11
1:17
5:10

NONONONONONONONONONONONONONONONONONONONONONONONONONONONONONONO
NONONONONONONONONONONONONONONONONONONONONONONONONONONONONONO

-

w

O

07:15 (WEA 10) | 20:30 1:18 1:42
| 05:59 5:09 4:57
| 20:32 1:19 1:42
| 05:57 5:08 4:58
| 20:34 1:21 1:41
| 05:55 5:07 4:58
| 20:35 1:22 1:41
| 05:53 5:06 4:59
| 20:37 1:23 1:41
| 05:51 5:05 4:59
| 20:39 1:24 1:41
| 5:04
| 1:25
| 416 486 500
|
|
|
|
|
|

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

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

<

e Pl L SR LSS B P

Sonnenscheinwahrscheinlichkeit S (Mittlere tagliche Sonnenstunden) [BRAUNSCHWEIG]
Jan Feb Mar

SSW wWsw W  WNW NNW Summe
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Projekt: Lizenzierter Anwender:
Séllingen SOWIWAS - Energie GmbH
- Watenstedter StraBe 11
Landwind Planung GmbH & Co.KG DE-38384 Gevenslaben
+49 0 5354 /99 06 - 235
Watenstedter Str. 11 Andreas Schulze / gutachten@sowiwas.de

Berechnet:
38384 Gevensleben 17.11.2021 11:42/3.4.424

SHADOW - Kalender <

Berechnung: GB 17x N163 5,7MW, 202110, meteorologisch, 37 I0Schattenrezeptor: I0 d32 - Séllingen, HauptstraBe 24

Voraussetzungen fiir Berechnung des Schattenwurfs Sonnenscheinwahrscheinlichkeit S (Mittlere tagliche Sonnenstunden) [BRAUNSCHWEIG]‘
9 9 Jan Feb Méar Apr Mai Jun Jul Aug Sep Okt Nov Dez

1,53 2,47 3,43 5,17 7,00 6,63 6,76 6,51 4,71 3,31 1,88 1,07

Betriebsdauer je Sektor

N NNO ONO O OSO SSO S SSW wWsw W WNW NNW Summe
226 228 328 604 614 711 519 1.152 1.454 1.306 873 414 8.429
Startwindgeschwindigkeit: Startwindgeschw. aus Leistungskennlinie

| Juli | August | September | Oktober | November | Dezember
1] 05:00 | 05:37 | 06:27 | 07:16 07:43 (WEA 10) | 07:10 | 08:02 08:34 (WEA 12)
| 21:41 | 21:09 | 20:06 | 18:56 23 08:06 (WEA 10) | 16:50 | 16:09 12 08:46 (WEA 12)
2| 05:01 | 05:38 | 06:28 | 07:18 07:44 (WEA 10) | 07:12 | 08:03 08:36 (WEA 12)
| 21:40 | 21:07 | 20:04 | 18:54 21 08:05 (WEA 10) | 16:48 | 16:09 10 08:46 (WEA 12)
3 05:01 | 05:40 | 06:30 | 07:20 07:46 (WEA 10) | 07:14 | 08:04 08:37 (WEA 12)
| 21:40 | 21:05 | 20:02 | 18:52 17 08:03 (WEA 10) | 16:46 | 16:08 7 08:44 (WEA 12)
4| 05:02 | 05:41 | 06:32 | 07:21 07:48 (WEA 10) | 07:16 | 08:06
| 21:40 | 21:04 | 19:59 | 18:49 13 08:01 (WEA 10) | 16:44 | 16:07
5105:03 | 05:43 | 06:33 | 07:23 | 07:18 | 08:07
| 21:39 | 21:02 | 19:57 | 18:47 | 16:43 | 16:07
6 | 05:04 | 05:45 | 06:35 | 07:25 | 07:19 | 08:08
| 21:39 | 21:00 | 19:55 | 18:45 | 16:41 | 16:06
7 | 05:05 | 05:46 | 06:37 | 07:26 | 07:21 | 08:10
| 21:38 | 20:58 | 19:53 | 18:43 | 16:39 | 16:06
8 05:06 | 05:48 | 06:38 | 07:28 | 07:23 08:32 (WEA 12) | 08:11
| 21:37 | 20:56 | 19:50 | 18:40 | 16:37 5 08:37 (WEA 12) | 16:06
9 | 05:07 | 05:49 | 06:40 | 07:30 | 07:25 08:29 (WEA 12) | 08:12
| 21:37 | 20:54 | 19:48 | 18:38 | 16:36 11 08:40 (WEA 12) | 16:05
10 | 05:08 | 05:51 | 06:42 | 07:31 | 07:27 08:27 (WEA 12) | 08:13
| 21:36 | 20:53 | 19:46 | 18:36 | 16:34 15 08:42 (WEA 12) | 16:05
11 ] 05:09 | 05:53 | 06:43 | 07:33 | 07:28 08:26 (WEA 12) | 08:14
| 21:35 | 20:51 | 19:43 | 18:34 | 16:33 18  08:44 (WEA 12) | 16:05
12 ] 05:10 | 05:54 | 06:45 | 07:35 | 07:30 08:25 (WEA 12) | 08:15
| 21:34 | 20:49 | 19:41 | 18:31 | 16:31 20  08:45 (WEA 12) | 16:05
13 ] 05:11 | 05:56 | 06:46 | 07:37 | 07:32 08:25 (WEA 12) | 08:16
| 21:33 | 20:47 | 19:39 | 18:29 | 16:30 21 08:46 (WEA 12) | 16:05
14| 05:12 | 05:57 | 06:48 | 07:38 08:37 (WEA 11) | 07:34 08:24 (WEA 12) | 08:17
| 21:33 | 20:45 | 19:36 | 18:27 11 08:48 (WEA 11) | 16:28 22 08:46 (WEA 12) | 16:05
15 | 05:13 | 05:59 | 06:50 | 07:40 08:35 (WEA 11) | 07:35 08:24 (WEA 12) | 08:18
| 21:32 | 20:43 | 19:34 | 18:25 15 08:50 (WEA 11) | 16:27 23 08:47 (WEA 12) | 16:05
16 | 05:14 | 06:01 | 06:51 | 07:42 08:33 (WEA 11) | 07:37 08:24 (WEA 12) | 08:19
| 21:31 | 20:41 | 19:32 | 18:23 19  08:52 (WEA 11) | 16:25 24 08:48 (WEA 12) | 16:05
17 | 05:16 | 06:02 | 06:53 | 07:44 08:32 (WEA 11) | 07:39 08:23 (WEA 12) | 08:20
| 21:29 | 20:39 | 19:29 | 18:20 21 08:53 (WEA 11) | 16:24 24 08:47 (WEA 12) | 16:05
18 | 05:17 | 06:04 | 06:55 | 07:45 08:31 (WEA 11) | 07:41 08:23 (WEA 12) | 08:21
| 21:28 | 20:37 | 19:27 | 18:18 23 08:54 (WEA 11) | 16:22 25  08:48 (WEA 12) | 16:05
19 | 05:18 | 06:06 | 06:56 07:53 (WEA 10) | 07:47 08:29 (WEA 11) | 07:42 08:24 (WEA 12) | 08:21
| 21:27 | 20:35 | 19:24 13 08:06 (WEA 10) | 18:16 24 08:53 (WEA 11) | 16:21 24 08:48 (WEA 12) | 16:06
20 | 05:19 | 06:07 | 06:58 07:50 (WEA 10) | 07:49 08:29 (WEA 11) | 07:44 08:24 (WEA 12) | 08:22
| 21:26 | 20:32 | 19:22 17 08:07 (WEA 10) | 18:14 25  08:54 (WEA 11) | 16:20 24 08:48 (WEA 12) | 16:06
21| 05:21 | 06:09 | 07:00 07:49 (WEA 10) | 07:51 08:29 (WEA 11) | 07:46 08:25 (WEA 12) | 08:23
| 21:25 | 20:30 | 19:20 20 08:09 (WEA 10) | 18:12 25  08:54 (WEA 11) | 16:19 24 08:49 (WEA 12) | 16:06
22| 05:22 | 06:10 | 07:01 07:46 (WEA 10) | 07:52 08:29 (WEA 11) | 07:47 08:25 (WEA 12) | 08:23
| 21:23 | 20:28 | 19:17 23 08:09 (WEA 10) | 18:10 25  08:54 (WEA 11) | 16:18 24 08:49 (WEA 12) | 16:07
23] 05:23 | 06:12 | 07:03 07:46 (WEA 10) | 07:54 08:29 (WEA 11) | 07:49 08:26 (WEA 12) | 08:24
| 21:22 | 20:26 | 19:15 24 08:10 (WEA 10) | 18:08 25 08:54 (WEA 11) | 16:16 23 08:49 (WEA 12) | 16:07
24| 05:25 | 06:14 | 07:04 07:45 (WEA 10) | 07:56 08:29 (WEA 11) | 07:51 08:26 (WEA 12) | 08:24
| 21:21 | 20:24 | 19:13 25 08:10 (WEA 10) | 18:06 25  08:54 (WEA 11) | 16:15 22 08:48 (WEA 12) | 16:08
25| 05:26 | 06:15 | 07:06 07:44 (WEA 10) | 06:58 07:29 (WEA 11) | 07:52 08:27 (WEA 12) | 08:25
| 21:19 | 20:22 | 19:10 26 08:10 (WEA 10) | 17:04 24 07:53 (WEA 11) | 16:14 21 08:48 (WEA 12) | 16:09
26 | 05:28 | 06:17 | 07:08 07:43 (WEA 10) | 06:59 07:30 (WEA 11) | 07:54 08:28 (WEA 12) | 08:25
| 21:18 | 20:20 | 19:08 27  08:10 (WEA 10) | 17:02 22 07:52 (WEA 11) | 16:13 20  08:48 (WEA 12) | 16:09
27| 05:29 | 06:19 | 07:09 07:43 (WEA 10) | 07:01 07:31 (WEA 11) | 07:56 08:29 (WEA 12) | 08:25
| 21:16 | 20:17 | 19:06 27  08:10 (WEA 10) | 17:00 21 07:52 (WEA 11) | 16:12 19  08:48 (WEA 12) | 16:10
28| 05:31 | 06:20 | 07:11 07:43 (WEA 10) | 07:03 07:31 (WEA 11) | 07:57 08:29 (WEA 12) | 08:25
| 21:15 | 20:15 | 19:03 26 08:09 (WEA 10) | 16:58 18  07:49 (WEA 11) | 16:12 18  08:47 (WEA 12) | 16:11
29| 05:32 | 06:22 | 07:13 07:43 (WEA 10) | 07:05 07:33 (WEA 11) | 07:59 08:31 (WEA 12) | 08:25
| 21:13 | 20:13 | 19:01 25 08:08 (WEA 10) | 16:56 15 07:48 (WEA 11) | 16:11 16 08:47 (WEA 12) | 16:12
30 | 05:34 | 06:24 | 07:14 07:44 (WEA 10) | 07:07 07:35 (WEA 11) | 08:00 08:32 (WEA 12) | 08:26
| 21:12 | 20:11 | 18:59 24 08:08 (WEA 10) | 16:54 11 07:46 (WEA 11) | 16:10 14 08:46 (WEA 12) | 16:13
31]05:35 | 06:25 | | 07:08 | | 08:26
| 21:10 | 20:08 | | 16:52 | | 16:13
Sonnenscheinstunden | 503 | 454 | 381 | 331 | 266 | 243
astr.max.mogl.Beschattung | | | 277 | 423 | 457 | 29
Red.Sonnenscheinwahrsch. | | | 0,37 | 0,31 | 0,21 | 0,14
Reduktion Betriebsdauer | | | 0,96 | 0,96 | 0,96 | 0,96
Reduktion Windrichtung | | | 0,67 | 0,64 | 0,58 | 0,58
Gesamte Reduktion | | | 0,24 | 0,19 | 0,12 | 0,08
Met.wahrsch.Beschattung | | | 65 | 79 | 53 | 2

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:

Sollingen

Landwind Planung GmbH & Co.KG

Watenstedter Str. 11
38384 Gevensleben

Lizenzierter Anwender:
SOWIWAS - Energie GmbH
Watenstedter StraBe 11
DE-38384 Gevensleben

+49 0 53 54/ 99 06 - 235
Andreas Schulze / gutachten@sowiwas.de

Berechnet:

17.11.2021 11:42/3.4.424

SHADOW - Kalender
Berechnung: GB 17x N163 5,7MW, 202110, meteorologisch, 37 I0Schattenrezeptor:

Voraussetzungen fiir Berechnung des Schattenwurfs

|Januar
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Sonnenscheinstunden | 258
astr.max.mogl.Beschattung |
Red.Sonnenscheinwahrsch. |
Reduktion Betriebsdauer |
Reduktion Windrichtung |
Gesamte Reduktion |
Met.wahrsch.Beschattung |

11

10

11
15
17
19
20
22
23
24
25
25
26
26
26
316
0,18
0,96
0,59

0,10
32

| Februar

09:46 (WEA 13) | 07:59
09:57 (WEA 13) | 17:03
09:47 (WEA 13) | 07:57
09:57 (WEA 13) | 17:05
09:49 (WEA 13) | 07:55
09:56 (WEA 13) | 17:07
09:52 (WEA 13) | 07:54
09:54 (WEA 13) | 17:08
| 07:52
| 17:10
| 07:50
| 17:12
| 07:49
| 17:14
| 07:47
| 17:16
| 07:45
| 17:18
| 07:43
| 17:20
| 07:41
| 17:22

08:47 (WEA 12) | 07:28
08:54 (WEA 12) | 17:35
08:45 (WEA 12) | 07:26
08:56 (WEA 12) | 17:36
08:44 (WEA 12) | 07:24
08:59 (WEA 12) | 17:38
08:42 (WEA 12) | 07:22
08:59 (WEA 12) | 17:40
08:42 (WEA 12) | 07:20
09:01 (WEA 12) | 17:42
08:42 (WEA 12) | 07:18
09:02 (WEA 12) | 17:44
08:41 (WEA 12) | 07:16
09:03 (WEA 12) | 17:46
08:41 (WEA 12) | 07:13
09:04 (WEA 12) | 17:48
08:40 (WEA 12) | 07:11
09:04 (WEA 12) | 17:49
08:40 (WEA 12) | 07:09
09:05 (WEA 12) | 17:51
08:40 (WEA 12) | 07:07
09:05 (WEA 12) | 17:53
08:40 (WEA 12) |

09:06 (WEA 12) |

08:40 (WEA 12) |

09:06 (WEA 12) |

08:41 (WEA 12) |

09:07 (WEA 12) |

277

26
25
25
23
22
20
18
14

10

14
18

21

25
26
27

27

399
0,25
0,96
0,62
0,15

58

Apr Mai

Betriebsdauer je Sektor

N NNO ONO O 0SO SsO S

| Médrz

08:41 (WEA 12) | 07:05
09:07 (WEA 12) | 17:55
08:41 (WEA 12) | 07:03
09:06 (WEA 12) | 17:57
08:41 (WEA 12) | 07:00
09:06 (WEA 12) | 17:58
08:43 (WEA 12) | 06:58
09:06 (WEA 12) | 18:00
08:43 (WEA 12) | 06:56
09:05 (WEA 12) | 18:02
08:44 (WEA 12) | 06:54
09:04 (WEA 12) | 18:04
08:45 (WEA 12) | 06:52
09:03 (WEA 12) | 18:06
08:47 (WEA 12) | 06:49
09:01 (WEA 12) | 18:07
08:49 (WEA 12) | 06:47
08:59 (WEA 12) | 18:09
| 06:45
| 18:11
| 06:42
| 18:13
| 06:40
| 18:15
| 06:38
| 18:16
| 06:36
| 18:18
| 06:33
| 18:20
| 06:31
| 18:22
| 06:29
| 18:23
| 06:26
| 18:25
07:53 (WEA 11) | 06:24
08:01 (WEA 11) | 18:27
07:50 (WEA 11) | 06:22
08:04 (WEA 11) | 18:29
07:48 (WEA 11) | 06:19
08:06 (WEA 11) | 18:30
07:47 (WEA 11) | 06:17
08:08 (WEA 11) | 18:32
07:46 (WEA 11) | 06:15
08:09 (WEA 11) | 18:34
07:44 (WEA 11) | 06:12
08:09 (WEA 11) | 18:35
07:43 (WEA 11) | 06:10
08:09 (WEA 11) | 18:37
07:43 (WEA 11) | 06:08
08:10 (WEA 11) | 18:39
07:43 (WEA 11) | 06:05
08:10 (WEA 11) | 18:41
07:43 (WEA 11) | 06:03
08:10 (WEA 11) | 18:42
| 07:01
| 19:44
| 06:58
| 19:46
| 06:56
| 19:47
367

27
26
25
23
21
18

14

12
17
20
2
24
26
27
28
28
28
26
26
24
2
490
0,29
0,96
0,67

0,18
90

| April

07:42 (WEA 11) | 06:54
08:09 (WEA 11) | 19:49
07:43 (WEA 11) | 06:52
08:09 (WEA 11) | 19:51
07:43 (WEA 11) | 06:49
08:08 (WEA 11) | 19:53
07:44 (WEA 11) | 06:47
08:07 (WEA 11) | 19:54
07:44 (WEA 11) | 06:45
08:05 (WEA 11) | 19:56
07:46 (WEA 11) | 06:42
08:04 (WEA 11) | 19:58
07:48 (WEA 11) | 06:40
08:02 (WEA 11) | 20:00
07:51 (WEA 11) | 06:38
07:57 (WEA 11) | 20:01
| 06:36
| 20:03
| 06:33
| 20:05
| 06:31
| 20:06
| 06:29
| 20:08
| 06:27
| 20:10
| 06:24
| 20:12

07:03 (WEA 10)
06:48 (WEA 10)
07:05 (WEA 10) | 20:20
06:46 (WEA 10) | 06:11
07:06 (WEA 10) | 20:22
06:45 (WEA 10) | 06:09
07:07 (WEA 10) | 20:23
06:44 (WEA 10) | 06:07
07:08 (WEA 10) | 20:25
06:42 (WEA 10) | 06:05
07:08 (WEA 10) | 20:27
06:42 (WEA 10) | 06:03
07:09 (WEA 10) | 20:29
06:41 (WEA 10) | 06:01
07:09 (WEA 10) | 20:30
06:40 (WEA 10) | 05:59
07:08 (WEA 10) | 20:32
06:40 (WEA 10) | 05:57
07:08 (WEA 10) | 20:34
06:41 (WEA 10) | 05:55
07:07 (WEA 10) | 20:35
07:40 (WEA 10) | 05:53
08:06 (WEA 10) | 20:37
07:41 (WEA 10) | 05:51
08:05 (WEA 10) | 20:39
07:42 (WEA 10) |

08:04 (WEA 10) |

0:18

|
|
|
|

06:51 (WEA 10) |
|
| 06:13
|

416

Jun

Jul

10 d35 - Séllingen, HauptstraBe 30

e Pt I PSR LA LS

Sonnenscheinwahrscheinlichkeit S (Mittlere tagliche Sonnenstunden) [BRAUNSCHWEIG]
Jan Feb Mar

Aug Sep Okt Nov Dez
1,53 2,47 3,43 5,17 7,00 6,63 6,76 6,51 4,71 3,31 1,88 1,07

.

SSW WSW W  WNW NNW Summe
226 228 328 604 614 711 519 1.152 1.454 1.306 873
Startwindgeschwindigkeit: Startwindgeschw. aus Leistungskennlinie

20
16

10

46
0,37
0,96
0,69
0,24

11

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

| Mai

07:42 (WEA 10) | 05:49
08:02 (WEA 10) | 20:40
07:44 (WEA 10) | 05:47
08:00 (WEA 10) | 20:42
07:47 (WEA 10) | 05:45
07:57 (WEA 10) | 20:44
| 05:43
| 20:46
| 05:41
| 20:47
| 05:39

0:52

5:30

1:00

5:22

1:08

5:09

1:22

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

414  8.429

| Juni

e AT
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[ R= N N ANE W)

5:01
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5:00
1:31
4:59
1:32
4:59
1:33
4:58
1:34
4:58
1:35
4:57
1:35
4:57
1:36
4:57
1:37
4:56
1:37
4:56
1:38
4:56
1:39
4:56
1:39
4:56
1:40
4:56
1:40
4:56
1:40
4:56
1:41
4:56
1:41
4:56
1:41
4:56
1:41
4:57
1:41
4:57
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4:57
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4:58
1:41
4:58
1:41
4:59
1:41
4:59
1:41
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Projekt: Lizenzierter Anwender:
Séllingen SOWIWAS - Energie GmbH
- Watenstedter StraBe 11
Landwind Planung GmbH & Co.KG DE-38384 Gevenslaben
+49 0 5354 /99 06 - 235
Watenstedter Str. 11 Andreas Schulze / gutachten@sowiwas.de

Berechnet:
38384 Gevensleben 17.11.2021 11:42/3.4.424

SHADOW - Kalender <

Berechnung: GB 17x N163 5,7MW, 202110, meteorologisch, 37 I0Schattenrezeptor: I0 d35 - Séllingen, HauptstraBe 30

Voraussetzungen fiir Berechnung des Schattenwurfs Sonnenscheinwahrscheinlichkeit S (Mittlere tagliche Sonnenstunden) [BRAUNSCHWEIG]‘
9 9 Jan Feb Méar Apr Mai Jun Jul Aug Sep Okt Nov Dez

1,53 2,47 3,43 5,17 7,00 6,63 6,76 6,51 4,71 3,31 1,88 1,07

Betriebsdauer je Sektor

N NNO ONO O OSO SSO S SSW wWsw W WNW NNW Summe
226 228 328 604 614 711 519 1.152 1.454 1.306 873 414 8.429
Startwindgeschwindigkeit: Startwindgeschw. aus Leistungskennlinie

| Juli | August | September | Oktober | November | Dezember
1] 05:00 | 05:37 | 06:27 | 07:16 | 07:10 | 08:02
| 21:41 | 21:09 | 20:06 | 18:56 | 16:50 | 16:09
2| 05:01 | 05:38 | 06:28 | 07:18 | 07:12 08:19 (WEA 12) | 08:03
| 21:40 | 21:07 | 20:04 | 18:54 | 16:48 10  08:29 (WEA 12) | 16:09
3 05:01 | 05:40 | 06:30 | 07:20 | 07:14 08:16 (WEA 12) | 08:04
| 21:40 | 21:05 | 20:02 | 18:52 | 16:46 15 08:31 (WEA 12) | 16:08
4]05:02 | 05:41 | 06:32 | 07:21 | 07:16 08:15 (WEA 12) | 08:06
| 21:40 | 21:04 | 19:59 | 18:49 | 16:44 18  08:33 (WEA 12) | 16:07
5]05:03 | 05:43 | 06:33 | 07:23 | 07:18 08:14 (WEA 12) | 08:07
| 21:39 | 21:02 | 19:57 | 18:47 | 16:43 20 08:34 (WEA 12) | 16:07
6 | 05:04 | 05:45 | 06:35 | 07:25 08:25 (WEA 11) | 07:19 08:13 (WEA 12) | 08:08
[21:39  |21:00 | 19:55 | 18:45 11  08:36 (WEA 11) | 16:41 22  08:35 (WEA 12) | 16:06
7 | 05:05 | 05:46 | 06:37 | 07:26 08:23 (WEA 11) | 07:21 08:12 (WEA 12) | 08:10
|21:38  20:58 | 19:53 |18:43 16 08:39 (WEA 11) | 16:39 24  08:36 (WEA 12) | 16:06
8 05:06 | 05:48 | 06:38 | 07:28 08:20 (WEA 11) | 07:23 08:12 (WEA 12) | 08:11
| 21:37 | 20:56 | 19:50 | 18:40 20  08:40 (WEA 11) | 16:37 25  08:37 (WEA 12) | 16:06
9]05:07 | 05:49 | 06:40 07:41 (WEA 10) | 07:30 08:19 (WEA 11) | 07:25 08:12 (WEA 12) | 08:12 09:38 (WEA 13)
| 21:37 | 20:54 | 19:48 10  07:51 (WEA 10) | 18:38 22 08:41 (WEA 11) | 16:36 25  08:37 (WEA 12) | 16:05 6  09:44 (WEA 13)
10 | 05:08 | 05:51 | 06:42 07:37 (WEA 10) | 07:31 08:18 (WEA 11) | 07:27 08:12 (WEA 12) | 08:13 09:37 (WEA 13)
| 21:36 | 20:53 | 19:46 16  07:53 (WEA 10) | 18:36 24 08:42 (WEA 11) | 16:34 26 08:38 (WEA 12) | 16:05 9  09:46 (WEA 13)
11 ] 05:09 | 05:53 | 06:43 07:36 (WEA 10) | 07:33 08:17 (WEA 11) | 07:28 08:12 (WEA 12) | 08:14 09:36 (WEA 13)
|21:35 | 20:51 | 19:43 19 07:55(WEA10) | 18:34 25 08:42 (WEA11) | 16:33 26  08:38 (WEA 12) | 16:05 11  09:47 (WEA 13)
12 ] 05:10 | 05:54 | 06:45 07:33 (WEA 10) | 07:35 08:17 (WEA 11) | 07:30 08:12 (WEA 12) | 08:15 09:36 (WEA 13)
| 21:34 [ 20:49 | 19:41 22 07:55(WEA10) | 18:31 26  08:43 (WEA11) | 16:31 26  08:38 (WEA 12) | 16:05 12  09:48 (WEA 13)
13 ] 05:11 | 05:56 | 06:46 07:32 (WEA 10) | 07:37 08:15 (WEA 11) | 07:32 08:12 (WEA 12) | 08:16 09:36 (WEA 13)
| 21:33 | 20:47 | 19:39 24 07:56 (WEA 10) | 18:29 27 08:42 (WEA 11) | 16:30 26 08:38 (WEA 12) | 16:05 14 09:50 (WEA 13)
14105:12 | 05:57 | 06:48 07:32 (WEA 10) | 07:38 08:15 (WEA 11) | 07:34 08:13 (WEA 12) | 08:17 09:36 (WEA 13)
| 21:32 | 20:45 | 19:36 25 07:57 (WEA 10) | 18:27 27 08:42 (WEA 11) | 16:28 25  08:38 (WEA 12) | 16:05 14 09:50 (WEA 13)
15]05:13 | 05:59 | 06:50 07:30 (WEA 10) | 07:40 08:15 (WEA 11) | 07:35 08:13 (WEA 12) | 08:18 09:36 (WEA 13)
| 21:32 | 20:43 | 19:34 27 07:57 (WEA 10) | 18:25 27 08:42 (WEA 11) | 16:27 25  08:38 (WEA 12) | 16:05 15 09:51 (WEA 13)
16 | 05:14 | 06:01 | 06:51 07:30 (WEA 10) | 07:42 08:16 (WEA 11) | 07:37 08:14 (WEA 12) | 08:19 09:36 (WEA 13)
[21:30 [ 20:41 | 19:32 27 07:57 (WEA10) | 18:23 26  08:42 (WEA11) | 16:25 24  08:38 (WEA 12) | 16:05 16  09:52 (WEA 13)
17 | 05:16 | 06:02 | 06:53 07:29 (WEA 10) | 07:44 08:16 (WEA 11) | 07:39 08:14 (WEA 12) | 08:20 09:36 (WEA 13)
[21:29  [20:39 | 19:29 27 07:56 (WEA10) | 18:20 25 08:41 (WEA11) | 16:24 23 08:37 (WEA12) | 16:05 17  09:53 (WEA 13)
18 | 05:17 | 06:04 | 06:55 07:29 (WEA 10) | 07:45 08:16 (WEA 11) | 07:41 08:15 (WEA 12) | 08:21 09:37 (WEA 13)
| 21:28 | 20:37 | 19:27 27 07:56 (WEA 10) | 18:18 25 08:41 (WEA 11) | 16:22 22 08:37 (WEA 12) | 16:05 17 09:54 (WEA 13)
19105:18 | 06:06 | 06:56 07:29 (WEA 10) | 07:47 08:16 (WEA 11) | 07:42 08:16 (WEA 12) | 08:21 09:37 (WEA 13)
| 21:27 | 20:35 | 19:24 27  07:56 (WEA 10) | 18:16 23 08:39 (WEA 11) | 16:21 20  08:36 (WEA 12) | 16:06 17 09:54 (WEA 13)
2005:19 | 06:07 | 06:58 07:28 (WEA 10) | 07:49 08:17 (WEA 11) | 07:44 08:17 (WEA 12) | 08:22 09:37 (WEA 13)
| 21:26 | 20:32 | 19:22 27 07:55 (WEA 10) | 18:14 21 08:38 (WEA 11) | 16:20 19  08:36 (WEA 12) | 16:06 18  09:55 (WEA 13)
21| 05:21 | 06:09 | 07:00 07:29 (WEA 10) | 07:51 08:19 (WEA 11) | 07:46 08:18 (WEA 12) | 08:23 09:38 (WEA 13)
|21:25  [20:30 | 19:20 25 07:54 (WEA10) | 18:12 17  08:36 (WEA11) | 16:19 17  08:35 (WEA 12) | 16:06 18  09:56 (WEA 13)
22| 05:22 | 06:10 | 07:01 07:29 (WEA 10) | 07:52 08:21 (WEA 11) | 07:47 08:20 (WEA 12) | 08:23 09:38 (WEA 13)
|21:23  [20:28 | 19:17 23  07:52(WEA10) | 18:10 13  08:34 (WEA11) | 16:18 15 08:35 (WEA 12) | 16:07 18  09:56 (WEA 13)
23] 05:23 | 06:12 | 07:03 07:30 (WEA 10) | 07:54 08:25 (WEA 11) | 07:49 08:22 (WEA 12) | 08:24 09:38 (WEA 13)
| 21:22 | 20:26 | 19:15 21 07:51 (WEA 10) | 18:08 5 08:30 (WEA 11) | 16:16 12 08:34 (WEA 12) | 16:07 18  09:56 (WEA 13)
24105:25 | 06:14 | 07:04 07:31 (WEA 10) | 07:56 | 07:51 08:24 (WEA 12) | 08:24 09:40 (WEA 13)
| 21:21 | 20:24 | 19:13 19  07:50 (WEA 10) | 18:06 | 16:15 7 08:31 (WEA 12) | 16:08 17 09:57 (WEA 13)
25]05:26 | 06:15 | 07:06 07:33 (WEA 10) | 06:58 | 07:52 | 08:25 09:40 (WEA 13)
| 21:19 | 20:22 | 19:10 14 07:47 (WEA 10) | 17:04 | 16:14 | 16:09 17 09:57 (WEA 13)
26 | 05:28 | 06:17 | 07:08 07:37 (WEA 10) | 06:59 | 07:54 | 08:25 09:40 (WEA 13)
| 21:18  ]20:20 | 19:08 5 07:42 (WEA 10) | 17:02 | 16:13 |16:09 17  09:57 (WEA 13)
27| 05:29 | 06:19 | 07:09 | 07:01 | 07:56 | 08:25 09:41 (WEA 13)
| 21:16  ]20:17 | 19:06 | 17:00 | 16:12 |16:10 16  09:57 (WEA 13)
28| 05:31 | 06:20 | 07:11 | 07:03 | 07:57 | 08:25 09:42 (WEA 13)
| 21:15 | 20:15 | 19:03 | 16:58 | 16:12 | 16:11 16 09:58 (WEA 13)
29105:32 | 06:22 | 07:13 | 07:05 | 07:59 | 08:25 09:43 (WEA 13)
| 21:13 | 20:13 | 19:01 | 16:56 | 16:11 | 16:12 15 09:58 (WEA 13)
30| 05:34 | 06:24 | 07:14 | 07:07 | 08:00 | 08:26 09:44 (WEA 13)
| 21:12 | 20:11 | 18:59 | 16:54 | 16:10 | 16:13 14 09:58 (WEA 13)
31]05:35 | 06:25 | | 07:08 | | 08:26 09:44 (WEA 13)
|21:10  ]20:08 | | 16:52 | |16:13 13 09:57 (WEA 13)
Sonnenscheinstunden | 503 | 454 | 381 | 331 | 266 | 243
astr.max.mogl.Beschattung | | | 385 | 380 | 472 | 345
Red.Sonnenscheinwahrsch. | | | 0,37 | 0,31 | 0,21 | 0,14
Reduktion Betriebsdauer | | | 0,96 | 0,96 | 0,96 | 0,96
Reduktion Windrichtung | | | 0,69 | 0,64 | 0,59 | 0,57
Gesamte Reduktion | | | 0,24 | 0,19 | 0,12 | 0,07
Met.wahrsch.Beschattung | | | 93 | 71 | 56 | 25
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:

Sollingen

Landwind Planung GmbH & Co.KG

Watenstedter Str. 11
38384 Gevensleben

Lizenzierter Anwender:

SOWIWAS - Energie GmbH
Watenstedter StraBe 11
DE-38384 Gevensleben

+49 0 53 54/ 99 06 - 235
Andreas Schulze / gutachten@sowiwas.de

Berechnet:

17.11.2021 11:42/3.4.424

SHADOW - Kalender
Berechnung: GB 17x N163 5,7MW, 202110, meteorologisch, 37 I0Schattenrezeptor:

Voraussetzungen fiir Berechnung des Schattenwurfs

|Januar
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Sonnenscheinstunden | 258
astr.max.mogl.Beschattung |
Red.Sonnenscheinwahrsch. |
Reduktion Betriebsdauer |
Reduktion Windrichtung |
Gesamte Reduktion |
Met.wahrsch.Beschattung |

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

Tag im Monat

24
23
23
22
22
20
19
18
16
14

10

14
17
19
22
24
26
347
0,18
0,96
0,58

0,10
35

Sonnenaufgang
Sonnenuntergang (SS:MM)

| Februar

09:40 (WEA 13) | 07:59
10:04 (WEA 13) | 17:03
09:41 (WEA 13) | 07:57
10:04 (WEA 13) | 17:05
09:42 (WEA 13) | 07:55
10:05 (WEA 13) | 17:07
09:42 (WEA 13) | 07:54
10:04 (WEA 13) | 17:08
09:43 (WEA 13) | 07:52
10:05 (WEA 13) | 17:10
09:44 (WEA 13) | 07:50
10:04 (WEA 13) | 17:12
09:45 (WEA 13) | 07:49
10:04 (WEA 13) | 17:14
09:46 (WEA 13) | 07:47
10:04 (WEA 13) | 17:16
09:47 (WEA 13) | 07:45
10:03 (WEA 13) | 17:18
09:49 (WEA 13) | 07:43
10:03 (WEA 13) | 17:20
09:51 (WEA 13) | 07:41
10:01 (WEA 13) | 17:22
09:54 (WEA 13) | 07:40
09:59 (WEA 13) | 17:23

7:32

7:22

08:41 (WEA 12) | 07:13
08:50 (WEA 12) | 17:48
08:38 (WEA 12) | 07:11
08:52 (WEA 12) | 17:49
08:37 (WEA 12) | 07:09
08:54 (WEA 12) | 17:51
08:36 (WEA 12) | 07:07
08:55 (WEA 12) | 17:53
08:35 (WEA 12) |
08:57 (WEA 12) |
08:34 (WEA 12) |
08:58 (WEA 12) |
08:34 (WEA 12) |
09:00 (WEA 12) |
277

(S5:MM)

26
27
28
29
29
29
29
28
28
26
25
24
21
18
18
14
12
15
18
20
21
21
21
20
19
17
25

28

636
0,25
0,96
0,61
0,14

92

Minuten mit Schatten

Apr Mai

Betriebsdauer je Sektor

N NNO ONO O 0SO SsO S

| Médrz

08:34 (WEA 12) | 07:05
09:00 (WEA 12) | 17:55
08:33 (WEA 12) | 07:03
09:00 (WEA 12) | 17:57
08:33 (WEA 12) | 07:00
09:01 (WEA 12) | 17:58
08:33 (WEA 12) | 06:58
09:02 (WEA 12) | 18:00
08:33 (WEA 12) | 06:56
09:02 (WEA 12) | 18:02
08:33 (WEA 12) | 06:54
09:02 (WEA 12) | 18:04
08:33 (WEA 12) | 06:52
09:02 (WEA 12) | 18:06
08:33 (WEA 12) | 06:49
09:01 (WEA 12) | 18:07
08:33 (WEA 12) | 06:47
09:01 (WEA 12) | 18:09
08:34 (WEA 12) | 06:45
09:00 (WEA 12) | 18:11
08:35 (WEA 12) | 06:42
09:00 (WEA 12) | 18:13
08:36 (WEA 12) | 06:40
09:00 (WEA 12) | 18:15
08:38 (WEA 12) | 06:38
08:59 (WEA 12) | 18:16
08:39 (WEA 12) | 06:36
08:57 (WEA 12) | 18:18
07:58 (WEA 06) | 06:33
08:54 (WEA 12) | 18:20
07:56 (WEA 06) | 06:31
08:50 (WEA 12) | 18:22
07:54 (WEA 06) | 06:29
08:06 (WEA 06) | 18:23
07:52 (WEA 06) | 06:26
08:07 (WEA 06) | 18:25
07:50 (WEA 06) | 06:24
08:08 (WEA 06) | 18:27
07:48 (WEA 06) | 06:22
08:08 (WEA 06) | 18:29
07:48 (WEA 06) | 06:19
08:09 (WEA 06) | 18:30
07:48 (WEA 06) | 06:17
08:09 (WEA 06) | 18:32
07:48 (WEA 06) | 06:15
08:09 (WEA 06) | 18:34
07:47 (WEA 06) | 06:12
08:07 (WEA 06) | 18:35
07:48 (WEA 06) | 06:10
08:07 (WEA 06) | 18:37
07:49 (WEA 06) | 06:08
08:06 (WEA 06) | 18:39
07:38 (WEA 11) | 06:05
08:05 (WEA 06) | 18:41
07:35 (WEA 11) | 06:03
08:03 (WEA 06) | 18:42

| 07:01

| 19:44

| 06:58

| 19:46

| 06:56

| 19:47
367

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

21
23
25
27
28
29
30
30
30
28
28
26
25
22
19

15

12
18
21
24

488
0,29
0,96
0,65
0,18

86

| April

07:32 (WEA 11) | 06:54
07:53 (WEA 11) | 19:49
07:31 (WEA 11) | 06:52
07:54 (WEA 11) | 19:51
07:30 (WEA 11) | 06:49
07:55 (WEA 11) | 19:53
07:29 (WEA 11) | 06:47
07:56 (WEA 11) | 19:54
07:28 (WEA 11) | 06:45
07:56 (WEA 11) | 19:56
07:27 (WEA 11) | 06:42
07:56 (WEA 11) | 19:58
07:27 (WEA 11) | 06:40
07:57 (WEA 11) | 20:00
07:26 (WEA 11) | 06:38
07:56 (WEA 11) | 20:01
07:26 (WEA 11) | 06:36
07:56 (WEA 11) | 20:03
07:27 (WEA 11) | 06:33
07:55 (WEA 11) | 20:05
07:26 (WEA 11) | 06:31
07:54 (WEA 11) | 20:06
07:27 (WEA 11) | 06:29
07:53 (WEA 11) | 20:08
07:28 (WEA 11) | 06:27
07:53 (WEA 11) | 20:10
07:28 (WEA 11) | 06:24
07:50 (WEA 11) | 20:12
07:30 (WEA 11) | 06:22
07:49 (WEA 11) | 20:13
07:32 (WEA 11) | 06:20
07:47 (WEA 11) | 20:15
07:35 (WEA 11) | 06:18
07:42 (WEA 11) | 20:17
| 06:16
| 20:18
| 06:13
| 20:20
| 06:11
| 20:22
| 06:
| 20:23
| 06:07
| 20:25
| 06:05
| 20:27
| 06:03
| 20:29
| 06:01
| 20:30
| 05:59
| 20:32
| 05:57
| 20:34
06:30 (WEA 10) | 05:55
06:42 (WEA 10) | 20:35
07:26 (WEA 10) | 05:53
07:44 (WEA 10) | 20:37
07:24 (WEA 10) | 05:51
07:45 (WEA 10) | 20:39
07:23 (WEA 10) |
07:47 (WEA 10) |
416

Jun

Jul

10 d37 - Séllingen, HauptstraBBe 36

Sonnenscheinwahrscheinlichkeit S (Mittlere tagliche Sonnenstunden) [BRAUNSCHWEIG]
Jan Feb Mar

Aug Sep Okt Nov Dez
1,53 2,47 3,43 5,17 7,00 6,63 6,76 6,51 4,71 3,31 1,88 1,07

.

SSW WSW W  WNW NNW Summe
226 228 328 604 614 711 519 1.152 1.454 1.306 873
Startwindgeschwindigkeit: Startwindgeschw. aus Leistungskennlinie

26
28
28
29
30
30
29
29
29
27
25
23
20
16

11

380
0,37
0,96
0,70
0,25

94

| Mai

07:21 (WEA 10) | 05:49
07:47 (WEA 10) | 20:40
07:20 (WEA 10) | 05:47
07:48 (WEA 10) | 20:42
07:20 (WEA 10) | 05:45
07:48 (WEA 10) | 20:44
07:19 (WEA 10) | 05:43
07:48 (WEA 10) | 20:46
07:18 (WEA 10) | 05:41
07:48 (WEA 10) | 20:47
07:18 (WEA 10) | 05:39
07:48 (WEA 10) | 20:49
07:18 (WEA 10) | 05:37
07:47 (WEA 10) | 20:50
07:18 (WEA 10) | 05:36
07:47 (WEA 10) | 20:52
07:17 (WEA 10) | 05:34
07:46 (WEA 10) | 20:54
07:18 (WEA 10) | 05:32
07:45 (WEA 10) | 20:55
07:19 (WEA 10) | 05:30
07:44 (WEA 10) | 20:57
07:20 (WEA 10) | 05:29
07:43 (WEA 10) | 20:59
07:20 (WEA 10) | 05:27
07:40 (WEA 10) | 21:00
07:22 (WEA 10) | 05:26
07:38 (WEA 10) | 21:02
07:24 (WEA 10) | 05:24
07:35 (WEA 10) | 21:03

| 05:22

1:08

5:09

1:22

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

414  8.429

| Juni

e AT
NONONOD
[ R=- N N ANEw)

5:01
1:30
5:00
1:31
4:59
1:32
4:59
1:33
4:58
1:34
4:58
1:35
4:57
1:35
4:57
1:36
4:57
1:37
4:56
1:37
4:56
1:38
4:56
1:39
4:56
1:39
4:56
1:40
4:56
1:40
4:56
1:40
4:56
1:41
4:56
1:41
4:56
1:41
4:56
1:41
4:57
1:41
4:57
1:42
4:57
1:41
4:58
1:41
4:58
1:41
4:59
1:41
4:59
1:41

NONONONONONONONONONONONONONONONONONONONONONONONONONONONONONO

T
o
o

windPRO 3.4.424 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk

17.11.2021 11:57 / 30 windPRO ‘



Projekt:

Sollingen

Landwind Planung GmbH & Co.KG

Watenstedter Str. 11
38384 Gevensleben

Lizenzierter Anwender:
SOWIWAS - Energie GmbH
Watenstedter StraBe 11
DE-38384 Gevensleben
+49 05354 /99 06 - 235

Andreas Schulze / gutachten@sowiwas.de

Berechnet:

17.11.2021 11:42/3.4.424

SHADOW - Kalender

Berechnung: GB 17x N163 5,7MW, 202110, meteorologisch, 37 I0Schattenrezeptor:

Voraussetzungen fiir Berechnung des Schattenwurfs

| Juli
1| 05:00
| 21:41
2| 05:01
| 21:40
3| 05:01
| 21:40
4| 05:02
| 21:40
5 05:03
| 21:39
6 | 05:04
| 21:39
7 | 05:05
| 21:38
8 | 05:06
| 21:37
9 | 05:07
| 21:37
10 | 05:08
| 21:36
11 | 05:09
| 21:35
12 | 05:10
| 21:34
13 | 05:11
| 21:33
14| 05:12
| 21:32
15| 05:13
| 21:32
16 | 05:14
| 21:30
17 | 05:16
| 21:29
18 | 05:17
| 21:28
19 | 05:18
| 21:27
20 | 05:19
| 21:26
21| 05:21
| 21:25
22| 05:22
| 21:23
23| 05:23
| 21:22
24 | 05:25
| 21:21
25 | 05:26
| 21:19
26 | 05:28
| 21:18
27 | 05:29
| 21:16
28 | 05:31
| 21:15
29 | 05:32
| 21:13
30 | 05:34
| 21:12
31| 05:35
| 21:10
Sonnenscheinstunden | 503

astr.max.mdgl.Beschattung |
Red.Sonnenscheinwahrsch. |
Reduktion Betriebsdauer |
Reduktion Windrichtung |
Gesamte Reduktion |
Met.wahrsch.Beschattung |

| August

5:37

g
o
©

5:38
1:07
5:40

1:04
5:43
1:02

NONONONONONO
ae
ro
=G

= a
[=3N
=gl

5:53
0:51

0:47
5:57

6:17
0:20

0:15
6:22

6:25
0:08

12
17
20
23

72
0,44
0,96
0,70
0,29

21

| September

| 19:06
07:26 (WEA 10) | 07:11
07:38 (WEA 10) | 19:03
07:22 (WEA 10) | 07:13
07:39 (WEA 10) | 19:01
07:21 (WEA 10) | 07:14
07:41 (WEA 10) | 18:59
07:19 (WEA 10) |
07:42 (WEA 10) |
381

25
27
29
29
29
30
30
30
28
28
26
24

21

22

24

464
0,37
0,96
0,69
0,24

112

Jan Feb Mar

Apr Mai

Betriebsdauer je Sektor
N NNO ONO O O0SO SsO S
226 228 328 604 614 711 519 1.152 1.454 1.306 873

Startwindgeschwindigkeit: Startwindgeschw. aus Leistungskennlinie

| Oktober

07:18 (WEA 10) | 07:16
07:43 (WEA 10) | 18:56
07:17 (WEA 10) | 07:18
07:44 (WEA 10) | 18:54
07:15 (WEA 10) | 07:19
07:44 (WEA 10) | 18:52
07:15 (WEA 10) | 07:21
07:44 (WEA 10) | 18:49
07:14 (WEA 10) | 07:23
07:43 (WEA 10) | 18:47
07:14 (WEA 10) | 07:25
07:44 (WEA 10) | 18:45
07:13 (WEA 10) | 07:26
07:43 (WEA 10) | 18:43
07:13 (WEA 10) | 07:28
07:43 (WEA 10) | 18:40
07:14 (WEA 10) | 07:30
07:42 (WEA 10) | 18:38
07:13 (WEA 10) | 07:31
07:41 (WEA 10) | 18:36
07:14 (WEA 10) | 07:33
07:40 (WEA 10) | 18:34
07:14 (WEA 10) | 07:35
07:38 (WEA 10) | 18:31
07:16 (WEA 10) | 07:37
07:37 (WEA 10) | 18:29
07:17 (WEA 10) | 07:38
07:35 (WEA 10) | 18:27
07:19 (WEA 10) | 07:40
07:32 (WEA 10) | 18:25

| 07:42

| 18:23

| 07:44

| 18:20

| 07:45

| 18:18

| 07:47

| 18:16

| 07:49

08:14 (WEA 11)
08:27 (WEA 11)
08:11 (WEA 11)

|

|

|

|

|

|

|

|

|

|

|

| 07:01

|

|
08:29 (WEA 11) |

|

|

|

|

|

|

|

|

|

|

|

|

7:00
7:03
6:58
7:05
6:56
7:07
6:54

08:09 (WEA 11)
08:31 (WEA 11)
08:08 (WEA 11)
08:32 (WEA 11)

26
28
28
30
30
30
29
28
28
26
24
22
25
26

20

21
21
21
21
20

21
24
25

705
0,31
0,96
0,63
0,18

130

10 d37 - Séllingen, HauptstraBe 36
Sonnenscheinwahrscheinlichkeit S (Mittlere tagliche Sonnenstunden) [BRAUNSCHWEIG] ‘
Aug Sep Okt Nov Dez

1,53 2,47 3,43 5,17 7,00 6,63 6,76 6,51 4,71 3,31 1,88 1,07

Jun

| November

08:06 (WEA 11) | 07:10
08:32 (WEA 11) | 16:50
08:05 (WEA 11) | 07:12
08:33 (WEA 11) | 16:48
08:05 (WEA 11) | 07:14
08:33 (WEA 11) | 16:46
08:04 (WEA 11) | 07:16
08:34 (WEA 11) | 16:44
08:03 (WEA 11) | 07:18
08:33 (WEA 11) | 16:43
08:03 (WEA 11) | 07:19
08:33 (WEA 11) | 16:41
08:03 (WEA 11) | 07:21
08:32 (WEA 11) | 16:39
08:03 (WEA 11) | 07:23
08:31 (WEA 11) | 16:37
08:03 (WEA 11) | 07:25
08:31 (WEA 11) | 16:36
08:04 (WEA 11) | 07:27
08:30 (WEA 11) | 16:34
08:05 (WEA 11) | 07:28
08:29 (WEA 11) | 16:33
08:06 (WEA 11) | 07:30
08:28 (WEA 11) | 16:31
08:06 (WEA 11) | 07:32
08:33 (WEA 06) | 16:30
08:09 (WEA 11) | 07:34
08:36 (WEA 06) | 16:28
08:13 (WEA 11) | 07:35
08:37 (WEA 06) | 16:27
08:21 (WEA 06) | 07:37
08:39 (WEA 06) | 16:25
08:20 (WEA 06) | 07:39
08:39 (WEA 06) | 16:24
08:19 (WEA 06) | 07:41
08:40 (WEA 06) | 16:22
08:18 (WEA 06) | 07:42
08:39 (WEA 06) | 16:21
08:18 (WEA 06) | 07:44
08:39 (WEA 06) | 16:20
08:18 (WEA 06) | 07:46
08:39 (WEA 06) | 16:19
08:19 (WEA 06) | 07:47
08:39 (WEA 06) | 16:18
08:21 (WEA 06) | 07:49
08:38 (WEA 06) | 16:16
08:23 (WEA 06) | 07:51
08:37 (WEA 06) | 16:15
07:25 (WEA 06) | 07:52
07:36 (WEA 06) | 16:14
07:27 (WEA 06) | 07:54
08:22 (WEA 12) | 16:13
07:29 (WEA 06) | 07:56
08:25 (WEA 12) | 16:12
08:07 (WEA 12) | 07:57
08:26 (WEA 12) | 16:12
08:06 (WEA 12) | 07:59
08:27 (WEA 12) | 16:11
08:05 (WEA 12) | 08:00
08:29 (WEA 12) | 16:10
08:04 (WEA 12) |

08:29 (WEA 12) |

266

27
28
28
28
28
29
28
28
27
26
25
24
22
19
17

14

5

412
0,21
0,96
0,60
0,12

50

Jul

SSW wWsw W  WNW NNW Summe

| Dezember

08:03 (WEA 12) | 08:02
08:30 (WEA 12) | 16:09
08:03 (WEA 12) | 08:03
08:31 (WEA 12) | 16:09
08:03 (WEA 12) | 08:04
08:31 (WEA 12) | 16:08
08:03 (WEA 12) | 08:06
08:31 (WEA 12) | 16:07
08:03 (WEA 12) | 08:07
08:31 (WEA 12) | 16:07
08:03 (WEA 12) | 08:08
08:32 (WEA 12) | 16:06
08:03 (WEA 12) | 08:10
08:31 (WEA 12) | 16:06
08:03 (WEA 12) | 08:11
08:31 (WEA 12) | 16:06
08:04 (WEA 12) | 08:12
08:31 (WEA 12) | 16:05
08:05 (WEA 12) | 08:13
08:31 (WEA 12) | 16:05
08:05 (WEA 12) | 08:14
08:30 (WEA 12) | 16:05
08:06 (WEA 12) | 08:15
08:30 (WEA 12) | 16:05
08:07 (WEA 12) | 08:16
08:29 (WEA 12) | 16:05
08:09 (WEA 12) | 08:17
08:28 (WEA 12) | 16:05
08:10 (WEA 12) | 08:18
08:27 (WEA 12) | 16:05
08:12 (WEA 12) | 08:19
08:26 (WEA 12) | 16:05
08:14 (WEA 12) | 08:20
08:23 (WEA 12) | 16:05
| 08:21
| 16:05
| 08:21
| 16:06
| 08:22
| 16:06
| 08:23
| 16:06
| 08:23
| 16:07
| 08:24
| 16:07
| 08:24
| 16:08
| 08:25
| 16:09
| 08:25
| 16:09
| 08:25
| 16:10
| 08:25
| 16:11
| 08:25
| 16:12
09:35 (WEA 13) | 08:26
09:40 (WEA 13) | 16:13
| 08:26
| 16:13
243

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

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

10
13
16
18
18
20
21
2
23
23
24
25
25
25
26
26
26
26
27
27
27
27
27
27
26
26
26
25
26
25
24
727
0,14
0,96
0,57

0,07
53

<

414  8.429

09:33 (WEA 13)
09:43 (WEA 13)
09:33 (WEA 13)
09:46 (WEA 13)
09:31 (WEA 13)
09:47 (WEA 13)
09:30 (WEA 13)
09:48 (WEA 13)
09:31 (WEA 13)
09:49 (WEA 13)
09:30 (WEA 13)
09:50 (WEA 13)
09:31 (WEA 13)
09:52 (WEA 13)
09:30 (WEA 13)
09:52 (WEA 13)
09:30 (WEA 13)
09:53 (WEA 13)
09:30 (WEA 13)
09:53 (WEA 13)
09:30 (WEA 13)
09:54 (WEA 13)
09:30 (WEA 13)
09:55 (WEA 13)
09:30 (WEA 13)
09:55 (WEA 13)
09:31 (WEA 13)
09:56 (WEA 13)
09:31 (WEA 13)
09:57 (WEA 13)
09:31 (WEA 13)
09:57 (WEA 13)
09:32 (WEA 13)
09:58 (WEA 13)
09:33 (WEA 13)
09:59 (WEA 13)
09:32 (WEA 13)
09:59 (WEA 13)
09:33 (WEA 13)
10:00 (WEA 13)
09:34 (WEA 13)
10:01 (WEA 13)
09:34 (WEA 13)
10:01 (WEA 13)
09:34 (WEA 13)
10:01 (WEA 13)
09:35 (WEA 13)
10:02 (WEA 13)
09:36 (WEA 13)
10:02 (WEA 13)
09:36 (WEA 13)
10:02 (WEA 13)
09:36 (WEA 13)
10:02 (WEA 13)
09:38 (WEA 13)
10:03 (WEA 13)
09:38 (WEA 13)
10:04 (WEA 13)
09:39 (WEA 13)
10:04 (WEA 13)
09:39 (WEA 13)
10:03 (WEA 13)

windPRO 3.4.424 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk

17.11.2021 11:57 / 31 windPRO '



Projekt:

Sollingen

Landwind Planung GmbH & Co.KG

Watenstedter Str. 11
38384 Gevensleben

Lizenzierter Anwender:

SOWIWAS - Energie GmbH
Watenstedter StraBe 11
DE-38384 Gevensleben

+49 0 53 54/ 99 06 - 235
Andreas Schulze / gutachten@sowiwas.de

Berechnet:

17.11.2021 11:42/3.4.424

SHADOW - Kalender
Berechnung: GB 17x N163 5,7MW, 202110, meteorologisch, 37 I0Schattenrezeptor:

Voraussetzungen fiir Berechnung des Schattenwurfs

|Januar

8:26
6:15
8:26
6:16
8:25
6:17
8:25
6:18
8:25
6:19

o
N
a

6:21
8:24
6:22
8:24

A
N
@

8:23
6:25
8:23
6:26

o
N
N

6:27
8:21
6:29
8:21

I
w
S}

8:20

OHOHOHROHOHOHOROROHOHOHOROKREOREO

Sonnenscheinstunden | 258
astr.max.mogl.Beschattung |
Red.Sonnenscheinwahrsch. |
Reduktion Betriebsdauer |
Reduktion Windrichtung |
Gesamte Reduktion |
Met.wahrsch.Beschattung |

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

Tag im Monat

22
22
21
21
20
19
18
16
14

12

11
15
18
20
21
23
24
333
0,18
0,96
0,58

0,10
34

Sonnenaufgang
Sonnenuntergang (SS:MM)

| Februar

09:34 (WEA 13) | 07:59
09:56 (WEA 13) | 17:03
09:35 (WEA 13) | 07:57
09:57 (WEA 13) | 17:05
09:36 (WEA 13) | 07:55
09:57 (WEA 13) | 17:07
09:36 (WEA 13) | 07:54
09:57 (WEA 13) | 17:08
09:37 (WEA 13) | 07:52
09:57 (WEA 13) | 17:10
09:38 (WEA 13) | 07:50
09:57 (WEA 13) | 17:12
09:39 (WEA 13) | 07:49
09:57 (WEA 13) | 17:14
09:40 (WEA 13) | 07:47
09:56 (WEA 13) | 17:16
09:42 (WEA 13) | 07:45
09:56 (WEA 13) | 17:18
09:43 (WEA 13) | 07:43
09:55 (WEA 13) | 17:20
09:45 (WEA 13) | 07:41
09:54 (WEA 13) | 17:22
09:48 (WEA 13) | 07:40
09:51 (WEA 13) | 17:23

7:32

7:22

08:41 (WEA 12) | 07:16
08:45 (WEA 12) | 17:46
08:38 (WEA 12) | 07:13
08:49 (WEA 12) | 17:48
08:36 (WEA 12) | 07:11
08:51 (WEA 12) | 17:49
08:35 (WEA 12) | 07:09
08:53 (WEA 12) | 17:51
08:34 (WEA 12) | 07:07
08:54 (WEA 12) | 17:53
08:34 (WEA 12) |
08:55 (WEA 12) |
08:33 (WEA 12) |
08:56 (WEA 12) |
08:33 (WEA 12) |
08:57 (WEA 12) |
277

(S5:MM)

26
26
26
27
27
27
27
25
25
23
21
19

15

12
17
20

22

394
0,25
0,96
0,61
0,14

56

Minuten mit Schatten

Apr Mai

Betriebsdauer je Sektor

N NNO ONO O 0SO SsO S

| Médrz

08:32 (WEA 12) | 07:05
08:58 (WEA 12) | 17:55
08:32 (WEA 12) | 07:03
08:58 (WEA 12) | 17:57
08:32 (WEA 12) | 07:00
08:58 (WEA 12) | 17:58
08:32 (WEA 12) | 06:58
08:59 (WEA 12) | 18:00
08:32 (WEA 12) | 06:56
08:59 (WEA 12) | 18:02
08:32 (WEA 12) | 06:54
08:59 (WEA 12) | 18:04
08:32 (WEA 12) | 06:52
08:59 (WEA 12) | 18:06
08:33 (WEA 12) | 06:49
08:58 (WEA 12) | 18:07
08:33 (WEA 12) | 06:47
08:58 (WEA 12) | 18:09
08:34 (WEA 12) | 06:45
08:57 (WEA 12) | 18:11
08:35 (WEA 12) | 06:42
08:56 (WEA 12) | 18:13
08:37 (WEA 12) | 06:40
08:56 (WEA 12) | 18:15
08:39 (WEA 12) | 06:38
08:54 (WEA 12) | 18:16
08:42 (WEA 12) | 06:36
08:51 (WEA 12) | 18:18

| 06:33

| 18:20

| 06:31

| 18:22

| 06:29

| 18:23

| 06:26

| 18:25

| 06:24

| 18:27

| 06:22

07:40 (WEA 11) | 06:10
07:52 (WEA 11) | 18:37
07:37 (WEA 11) | 06:08
07:54 (WEA 11) | 18:39
07:36 (WEA 11) | 06:05
07:56 (WEA 11) | 18:41
07:35 (WEA 11) | 06:03
07:57 (WEA 11) | 18:42
| 07:01
| 19:44
| 06:58
| 19:46
| 06:56
| 19:47
367

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

24
26
27
27
27
27
27
25
25
23
20
17

11

13
17
21
23
25
27
27
27
486
0,29
0,96
0,66

0,18
87

| April

07:33 (WEA 11) | 06:54
07:57 (WEA 11) | 19:49
07:32 (WEA 11) | 06:52
07:58 (WEA 11) | 19:51
07:32 (WEA 11) | 06:49
07:59 (WEA 11) | 19:53
07:32 (WEA 11) | 06:47
07:59 (WEA 11) | 19:54
07:31 (WEA 11) | 06:45
07:58 (WEA 11) | 19:56
07:31 (WEA 11) | 06:42
07:58 (WEA 11) | 19:58
07:31 (WEA 11) | 06:40
07:58 (WEA 11) | 20:00
07:31 (WEA 11) | 06:38
07:56 (WEA 11) | 20:01
07:31 (WEA 11) | 06:36
07:56 (WEA 11) | 20:03
07:32 (WEA 11) | 06:33
07:55 (WEA 11) | 20:05
07:33 (WEA 11) | 06:31
07:53 (WEA 11) | 20:06
07:34 (WEA 11) | 06:29
07:51 (WEA 11) | 20:08
07:37 (WEA 11) | 06:27
07:48 (WEA 11) | 20:10

| 06:24

| 20:12

0:18

6:09

06:37 (WEA 10) | 06:03
06:50 (WEA 10) | 20:29
06:35 (WEA 10) | 06:01
06:52 (WEA 10) | 20:30
06:32 (WEA 10) | 05:59
06:53 (WEA 10) | 20:32
06:31 (WEA 10) | 05:57
06:54 (WEA 10) | 20:34
06:30 (WEA 10) | 05:55
06:55 (WEA 10) | 20:35
07:28 (WEA 10) | 05:53
07:55 (WEA 10) | 20:37
07:28 (WEA 10) | 05:51
07:55 (WEA 10) | 20:39
07:28 (WEA 10) |

07:55 (WEA 10) |

416

Jun

Jul

10 d39 - Séllingen, HauptstraBe 40

e it I PSR LS )

Sonnenscheinwahrscheinlichkeit S (Mittlere tagliche Sonnenstunden) [BRAUNSCHWEIG]
Jan Feb Mar

Aug Sep Okt Nov Dez
1,53 2,47 3,43 5,17 7,00 6,63 6,76 6,51 4,71 3,31 1,88 1,07

.

SSW WSW W  WNW NNW Summe
226 228 328 604 614 711 519 1.152 1.454 1.306 873
Startwindgeschwindigkeit: Startwindgeschw. aus Leistungskennlinie

27
27
27
26
25
23
20
17

12

204
0,37
0,96
0,70
0,24

50

| Mai

07:27 (WEA 10) | 05:49
07:54 (WEA 10) | 20:40
07:27 (WEA 10) | 05:47
07:54 (WEA 10) | 20:42
07:27 (WEA 10) | 05:45
07:54 (WEA 10) | 20:44
07:27 (WEA 10) | 05:43
07:53 (WEA 10) | 20:46
07:27 (WEA 10) | 05:41
07:52 (WEA 10) | 20:47
07:28 (WEA 10) | 05:39
07:51 (WEA 10) | 20:49
07:29 (WEA 10) | 05:37
07:49 (WEA 10) | 20:51
07:31 (WEA 10) | 05:36
07:48 (WEA 10) | 20:52
07:32 (WEA 10) | 05:34
07:44 (WEA 10) | 20:54

1:00

5:22

1:08

5:09

1:22

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

414  8.429

| Juni

e AT
NONONOD
[ R=- N N ANEw)

5:01
1:30
5:00
1:31
4:59
1:32
4:59
1:33
4:58
1:34
4:58
1:35
4:57
1:35
4:57
1:36
4:57
1:37
4:56
1:37
4:56
1:38
4:56
1:39
4:56
1:39
4:56
1:40
4:56
1:40
4:56
1:40
4:56
1:41
4:56
1:41
4:56
1:41
4:56
1:41
4:57
1:41
4:57
1:42
4:57
1:42
4:58
1:41
4:58
1:41
4:59
1:41
4:59
1:41

NONONONONONONONONONONONONONONONONONONONONONONONONONONONONONO

T
o
o
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Projekt: Lizenzierter Anwender:
Séllingen SOWIWAS - Energie GmbH
- Watenstedter StraBe 11
Landwind Planung GmbH & Co.KG DE-38384 Gevenslaben
+49 0 5354 /99 06 - 235
Watenstedter Str. 11 Andreas Schulze / gutachten@sowiwas.de

Berechnet:
38384 Gevensleben 17.11.2021 11:42/3.4.424

SHADOW - Kalender <

Berechnung: GB 17x N163 5,7MW, 202110, meteorologisch, 37 I0Schattenrezeptor: I0 d39 - Séllingen, HauptstraBe 40

Voraussetzungen fiir Berechnung des Schattenwurfs Sonnenscheinwahrscheinlichkeit S (Mittlere tagliche Sonnenstunden) [BRAUNSCHWEIG]‘
9 9 Jan Feb Méar Apr Mai Jun Jul Aug Sep Okt Nov Dez

1,53 2,47 3,43 5,17 7,00 6,63 6,76 6,51 4,71 3,31 1,88 1,07

Betriebsdauer je Sektor

N NNO ONO O OSO SSO S SSW wWsw W WNW NNW Summe
226 228 328 604 614 711 519 1.152 1.454 1.306 873 414 8.429
Startwindgeschwindigkeit: Startwindgeschw. aus Leistungskennlinie

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

1] 05:00 | 05:37 | 06:27 | 07:16 08:14 (WEA 11) | 07:10 08:03 (WEA 12) | 08:02 09:27 (WEA 13)

| 21:41 | 21:09 | 20:06 | 18:56 15 08:29 (WEA 11) | 16:50 24  08:27 (WEA 12) | 16:09 9 09:36 (WEA 13)

2| 05:01 | 05:38 | 06:28 | 07:18 08:12 (WEA 11) | 07:12 08:03 (WEA 12) | 08:03 09:26 (WEA 13)

| 21:40 | 21:07 | 20:04 | 18:54 19  08:31 (WEA 11) | 16:48 24  08:27 (WEA 12) | 16:09 12  09:38 (WEA 13)

3 05:01 | 05:40 | 06:30 07:30 (WEA 10) | 07:20 08:11 (WEA 11) | 07:14 08:02 (WEA 12) | 08:04 09:25 (WEA 13)

| 21:40 | 21:05 | 20:02 12 07:42 (WEA 10) | 18:52 21 08:32 (WEA 11) | 16:46 26 08:28 (WEA 12) | 16:08 14 09:39 (WEA 13)

4]05:02 | 05:41 | 06:32 07:28 (WEA 10) | 07:21 08:10 (WEA 11) | 07:16 08:02 (WEA 12) | 08:06 09:24 (WEA 13)

| 21:40 | 21:04 | 19:59 17 07:45 (WEA 10) | 18:49 23 08:33 (WEA 11) | 16:44 26 08:28 (WEA 12) | 16:07 16 09:40 (WEA 13)

5]05:03 | 05:43 | 06:33 07:25 (WEA 10) | 07:23 08:08 (WEA 11) | 07:18 08:02 (WEA 12) | 08:07 09:24 (WEA 13)

| 21:39 | 21:02 | 19:57 20  07:45 (WEA 10) | 18:47 25 08:33 (WEA 11) | 16:43 27 08:29 (WEA 12) | 16:07 18  09:42 (WEA 13)

6 | 05:04 | 05:45 | 06:35 07:24 (WEA 10) | 07:25 08:07 (WEA 11) | 07:19 08:02 (WEA 12) | 08:08 09:24 (WEA 13)

[21:39 [ 21:00 | 19:55 23 07:47 (WEA10) | 18:45 27 08:34 (WEA11) | 16:41 27 08:29 (WEA 12) | 16:06 19  09:43 (WEA 13)

7 | 05:05 | 05:46 | 06:37 07:22 (WEA 10) | 07:26 08:07 (WEA 11) | 07:21 08:02 (WEA 12) | 08:10 09:24 (WEA 13)

|21:38 [ 20:58 | 19:53 25 07:47 (WEA10) | 18:43 27  08:34 (WEA11) | 16:39 27  08:29 (WEA 12) | 16:06 20  09:44 (WEA 13)

8 05:06 | 05:48 | 06:38 07:22 (WEA 10) | 07:28 08:06 (WEA 11) | 07:23 08:02 (WEA 12) | 08:11 09:24 (WEA 13)

| 21:37 | 20:56 | 19:50 26 07:48 (WEA 10) | 18:40 27 08:33 (WEA 11) | 16:37 27 08:29 (WEA 12) | 16:06 21 09:45 (WEA 13)

9]05:07 | 05:49 | 06:40 07:21 (WEA 10) | 07:30 08:06 (WEA 11) | 07:25 08:03 (WEA 12) | 08:12 09:24 (WEA 13)

| 21:37 | 20:54 | 19:48 27  07:48 (WEA 10) | 18:38 27 08:33 (WEA 11) | 16:36 26 08:29 (WEA 12) | 16:05 21 09:45 (WEA 13)

10 | 05:08 | 05:51 | 06:42 07:20 (WEA 10) | 07:31 08:06 (WEA 11) | 07:27 08:03 (WEA 12) | 08:13 09:24 (WEA 13)

| 21:36 | 20:53 | 19:46 27  07:47 (WEA 10) | 18:36 27  08:33 (WEA 11) | 16:34 26 08:29 (WEA 12) | 16:05 22 09:46 (WEA 13)

11 ] 05:09 | 05:53 | 06:43 07:20 (WEA 10) | 07:33 08:06 (WEA 11) | 07:28 08:04 (WEA 12) | 08:14 09:24 (WEA 13)

|21:35 [ 20:51 | 19:43 28 07:48 (WEA10) | 18:34 27 08:33 (WEA11) | 16:33 24  08:28 (WEA 12) | 16:05 23  09:47 (WEA 13)

12 ] 05:10 | 05:54 | 06:45 07:19 (WEA 10) | 07:35 08:07 (WEA 11) | 07:30 08:05 (WEA 12) | 08:15 09:24 (WEA 13)

| 21:34 [ 20:49 | 19:41 28 07:47 (WEA10) | 18:31 25 08:32 (WEA11) | 16:31 23  08:28 (WEA 12) | 16:05 23  09:47 (WEA 13)

13 ] 05:11 | 05:56 | 06:46 07:19 (WEA 10) | 07:37 08:06 (WEA 11) | 07:32 08:06 (WEA 12) | 08:16 09:24 (WEA 13)

| 21:33 | 20:47 | 19:39 27  07:46 (WEA 10) | 18:29 24 08:30 (WEA 11) | 16:30 21 08:27 (WEA 12) | 16:05 24 09:48 (WEA 13)

14105:12 | 05:57 | 06:48 07:20 (WEA 10) | 07:38 08:07 (WEA 11) | 07:34 08:07 (WEA 12) | 08:17 09:24 (WEA 13)

| 21:32 | 20:45 | 19:36 26 07:46 (WEA 10) | 18:27 22 08:29 (WEA 11) | 16:28 20  08:27 (WEA 12) | 16:05 24 09:48 (WEA 13)

15]05:13 | 05:59 | 06:50 07:19 (WEA 10) | 07:40 08:09 (WEA 11) | 07:35 08:08 (WEA 12) | 08:18 09:25 (WEA 13)

| 21:32 | 20:43 | 19:34 26 07:45 (WEA 10) | 18:25 19  08:28 (WEA 11) | 16:27 18  08:26 (WEA 12) | 16:05 24 09:49 (WEA 13)

16 | 05:14 | 06:01 | 06:51 07:20 (WEA 10) | 07:42 08:10 (WEA 11) | 07:37 08:10 (WEA 12) | 08:19 09:25 (WEA 13)

[21:30 [ 20:41 | 19:32 24 07:44 (WEA10) | 18:23 16  08:26 (WEA11) | 16:25 15  08:25 (WEA 12) | 16:05 25  09:50 (WEA 13)

17 | 05:16 | 06:02 | 06:53 07:20 (WEA 10) | 07:44 08:13 (WEA 11) | 07:39 08:11 (WEA 12) | 08:20 09:26 (WEA 13)

[21:29  [20:39 [ 19:29 22 07:42(WEA10) | 18:20 10  08:23 (WEA11) | 16:24 11  08:22 (WEA 12) | 16:05 25  09:51 (WEA 13)

18 | 05:17 | 06:04 | 06:55 07:22 (WEA 10) | 07:45 | 07:41 08:15 (WEA 12) | 08:21 09:27 (WEA 13)

| 21:28 | 20:37 | 19:27 18  07:40 (WEA 10) | 18:18 | 16:22 4 08:19 (WEA 12) | 16:05 24 09:51 (WEA 13)

19105:18 | 06:06 | 06:56 07:24 (WEA 10) | 07:47 | 07:42 | 08:21 09:26 (WEA 13)

| 21:27 | 20:35 | 19:24 14 07:38 (WEA 10) | 18:16 | 16:21 | 16:06 25  09:51 (WEA 13)

2005:19 | 06:07 | 06:58 07:27 (WEA 10) | 07:49 | 07:44 | 08:22 09:27 (WEA 13)

| 21:26 | 20:32 | 19:22 6 07:33 (WEA 10) | 18:14 | 16:20 | 16:06 25  09:52 (WEA 13)

21| 05:21 | 06:09 | 07:00 | 07:51 | 07:46 | 08:23 09:28 (WEA 13)

|21:25  ]20:30 | 19:20 | 18:12 | 16:19 | 16:06 25  09:53 (WEA 13)

22| 05:22 | 06:10 | 07:01 | 07:52 | 07:47 | 08:23 09:28 (WEA 13)

|21:23  ]20:28 | 19:17 | 18:10 | 16:18 | 16:07 25  09:53 (WEA 13)

23] 05:23 | 06:12 | 07:03 | 07:54 | 07:49 | 08:24 09:28 (WEA 13)

| 21:22 | 20:26 | 19:15 | 18:08 | 16:16 | 16:07 25  09:53 (WEA 13)

24105:25 | 06:14 | 07:04 | 07:56 | 07:51 | 08:24 09:29 (WEA 13)

| 21:21 | 20:24 | 19:13 | 18:06 | 16:15 | 16:08 25 09:54 (WEA 13)

25]05:26 | 06:15 | 07:06 | 06:58 | 07:52 | 08:25 09:29 (WEA 13)

| 21:19 | 20:22 | 19:10 | 17:04 | 16:14 | 16:09 25 09:54 (WEA 13)

26 | 05:28 | 06:17 | 07:08 | 06:59 | 07:54 | 08:25 09:30 (WEA 13)

| 21:18  ]20:20 | 19:08 | 17:02 | 16:13 | 16:09 24  09:54 (WEA 13)

27| 05:29 | 06:19 | 07:09 | 07:01 | 07:56 | 08:25 09:30 (WEA 13)

| 21:16  ]20:17 | 19:06 | 17:00 | 16:12 | 16:10 25  09:55 (WEA 13)

28| 05:31 | 06:20 | 07:11 | 07:03 08:09 (WEA 12) | 07:57 | 08:25 09:32 (WEA 13)

| 21:15 | 20:15 | 19:03 | 16:58 11 08:20 (WEA 12) | 16:12 | 16:11 24 09:56 (WEA 13)

29105:32 | 06:22 | 07:13 | 07:05 08:07 (WEA 12) | 07:59 | 08:25 09:32 (WEA 13)

| 21:13 | 20:13 | 19:01 | 16:56 16 08:23 (WEA 12) | 16:11 | 16:12 24 09:56 (WEA 13)

30| 05:34 | 06:24 | 07:14 08:18 (WEA 11) | 07:07 08:05 (WEA 12) | 08:00 09:30 (WEA 13) | 08:26 09:33 (WEA 13)

| 21:12 | 20:11 | 18:59 9  08:27 (WEA 11) | 16:54 19  08:24 (WEA 12) | 16:10 1 09:31 (WEA 13) | 16:13 24 09:57 (WEA 13)

31]05:35 | 06:25 | | 07:08 08:04 (WEA 12) | | 08:26 09:33 (WEA 13)

|21:10  ]20:08 | | 16:52 22 08:26 (WEA 12) | |16:13 23 09:56 (WEA 13)

Sonnenscheinstunden | 503 | 454 | 381 | 331 | 266 | 243
astr.max.mogl.Beschattung | | | 405 | 449 | 397 | 683
Red.Sonnenscheinwahrsch. | | | 0,37 | 0,31 | 0,21 | 0,14
Reduktion Betriebsdauer | | | 0,96 | 0,96 | 0,96 | 0,96
Reduktion Windrichtung | | | 0,70 | 0,63 | 0,60 | 0,57
Gesamte Reduktion | | | 0,24 | 0,18 | 0,12 | 0,07
Met.wahrsch.Beschattung | | | 99 | 83 | 48 | 50
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:

Sollingen

Landwind Planung GmbH & Co.KG

Watenstedter Str. 11
38384 Gevensleben

Lizenzierter Anwender:

SOWIWAS - Energie GmbH
Watenstedter StraBe 11
DE-38384 Gevensleben

+49 05354 /99 06 - 235

Andreas Schulze / gutachten@sowiwas.de

Berechnet:

17.11.2021 11:42/3.4.424

SHADOW - Kalender

Berechnung: GB 17x N163 5,7MW, 202110, meteorologisch, 37 I0Schattenrezeptor:

Voraussetzungen fiir Berechnung des Schattenwurfs

| Januar

8:26
6:15
8:26
6:16
8:25
6:17
8:25
6:18
8:25
6:19
8:25
6:21
8:24
6:22
8:24
6:23
8:23
6:24
8:23
6:26
8:22
6:27
8:21
6:29
8:21
6:30
8:20
6:32
8:19
6:33
8:18
6:35
8:17
6:37
8:16

OHOFHOFHOHOHOFHOHOFHOFHOFHOFEFOFEHOFEOFEOFEOREOREOREO

Sonnenscheinstunden | 258
astr.max.mdgl.Beschattung |
Red.Sonnenscheinwahrsch. |
Reduktion Betriebsdauer |
Reduktion Windrichtung |
Gesamte Reduktion |
Met.wahrsch.Beschattung |

10
12
13
15
16
18
18
20
20
21
21
22
22
23
23
23
23
23
23
23
22
21
20
18
17
15

12

529
0,18
0,96
0,57
0,10

53

| Februar

08:57 (WEA 12) | 07:59
09:06 (WEA 12) | 17:03
08:57 (WEA 12) | 07:57
09:07 (WEA 12) | 17:05
08:57 (WEA 12) | 07:55
09:09 (WEA 12) | 17:07
08:56 (WEA 12) | 07:54
09:09 (WEA 12) | 17:08
08:56 (WEA 12) | 07:52
09:11 (WEA 12) | 17:10
08:55 (WEA 12) | 07:50
09:11 (WEA 12) | 17:12
08:55 (WEA 12) | 07:49
09:13 (WEA 12) | 17:14
08:55 (WEA 12) | 07:47
09:13 (WEA 12) | 17:16
08:55 (WEA 12) | 07:45
09:15 (WEA 12) | 17:18
08:55 (WEA 12) | 07:43
09:15 (WEA 12) | 17:20
08:55 (WEA 12) | 07:41
09:16 (WEA 12) | 17:22
08:55 (WEA 12) | 07:40
09:16 (WEA 12) | 17:23
08:55 (WEA 12) | 07:38
09:17 (WEA 12) | 17:25
08:55 (WEA 12) | 07:36
09:17 (WEA 12) | 17:27
08:55 (WEA 12) | 07:34
09:18 (WEA 12) | 17:29
08:55 (WEA 12) | 07:32
09:18 (WEA 12) | 17:31
08:56 (WEA 12) | 07:30
09:19 (WEA 12) | 17:33
08:56 (WEA 12) | 07:28
09:19 (WEA 12) | 17:35
08:57 (WEA 12) | 07:26
09:20 (WEA 12) | 17:36
08:57 (WEA 12) | 07:24
09:20 (WEA 12) | 17:38
08:57 (WEA 12) | 07:22
09:20 (WEA 12) | 17:40
08:58 (WEA 12) | 07:20
09:20 (WEA 12) | 17:42
08:59 (WEA 12) | 07:18
09:20 (WEA 12) | 17:44
08:59 (WEA 12) | 07:16
09:19 (WEA 12) | 17:46
09:01 (WEA 12) | 07:13
09:19 (WEA 12) | 17:48
09:01 (WEA 12) | 07:11
09:18 (WEA 12) | 17:49
09:03 (WEA 12) | 07:09
09:18 (WEA 12) | 17:51
09:04 (WEA 12) | 07:07
09:16 (WEA 12) | 17:53
09:08 (WEA 12) |

09:14 (WEA 12) |

|
|
|
|
| 277
|
|
|
|
I

13
16
19
21
22
24
24
24
24
24
24
23
21
19
16

12

337
0,25
0,96
0,62
0,15

50

Jan Feb Mar

Apr Mai Jun Jul

10 d40 - Sollingen, HauptstraBe 52

e e e e

Sonnenscheinwahrscheinlichkeit S (Mittlere tagliche Sonnenstunden) [BRAUNSCHWEIG]
Aug Sep Okt Nov Dez

1,53 2,47 3,43 5,17 7,00 6,63 6,76 6,51 4,71 3,31 1,88 1,07

Betriebsdauer je Sektor

N NNO ONO O 0SO SsO S
226 228 328 604 614 711 519 1.152 1.454 1.306 873

414  8.429

Startwindgeschwindigkeit: Startwindgeschw. aus Leistungskennlinie

| 07:05
| 17:55
| 07:03
| 17:57
| 07:00
| 17:58
| 06:58
| 18:00
| 06:56
| 18:02
08:17 (WEA 11) | 06:54
08:25 (WEA 11) | 18:04
08:15 (WEA 11) | 06:52
08:28 (WEA 11) | 18:06
08:13 (WEA 11) | 06:49
08:29 (WEA 11) | 18:07
08:12 (WEA 11) | 06:47
08:31 (WEA 11) | 18:09
08:11 (WEA 11) | 06:45
08:32 (WEA 11) | 18:11
08:11 (WEA 11) | 06:42
08:33 (WEA 11) | 18:13
08:10 (WEA 11) | 06:40
08:34 (WEA 11) | 18:15
08:10 (WEA 11) | 06:38
08:34 (WEA 11) | 18:16
08:10 (WEA 11) | 06:36
08:34 (WEA 11) | 18:18
08:09 (WEA 11) | 06:33
08:33 (WEA 11) | 18:20
08:09 (WEA 11) | 06:31
08:33 (WEA 11) | 18:22
08:09 (WEA 11) | 06:29
08:33 (WEA 11) | 18:23
08:10 (WEA 11) | 06:26
08:33 (WEA 11) | 18:25
08:11 (WEA 11) | 06:24
08:32 (WEA 11) | 18:27
08:12 (WEA 11) | 06:22
08:31 (WEA 11) | 18:29
08:13 (WEA 11) | 06:19
08:29 (WEA 11) | 18:30
08:15 (WEA 11) | 06:17
08:27 (WEA 11) | 18:32
08:20 (WEA 11) | 06:15
08:23 (WEA 11) | 18:34

| 06:12

| 18:35

| 06:10

| 18:37

| 06:08

| 18:39

| 06:05

| 18:41

| 06:03

| 18:42

| 07:01

| 19:44

| 06:58

| 19:46

| 06:56

| 19:47

15
18
21
23
24
26
26
26
25
25
23
21
19
16

1

0,29
0,96
0,65
0,18

58

| April | Mai | Juni

| 06:54 5:49 5:03
| 19:49 0:41 1:27
| 06:52 5:47 5:02
| 19:51 0:42 1:28

07:26 (WEA 10) | 06:49
07:35 (WEA 10) | 19:53
07:23 (WEA 10) | 06:47
07:38 (WEA 10) | 19:54
07:21 (WEA 10) | 06:45
07:39 (WEA 10) | 19:56
07:19 (WEA 10) | 06:42
07:40 (WEA 10) | 19:58
07:18 (WEA 10) | 06:40
07:41 (WEA 10) | 20:00
07:17 (WEA 10) | 06:38
07:41 (WEA 10) | 20:01
07:16 (WEA 10) | 06:36
07:42 (WEA 10) | 20:03
07:16 (WEA 10) | 06:33
07:42 (WEA 10) | 20:05
07:15 (WEA 10) | 06:31
07:41 (WEA 10) | 20:06
07:16 (WEA 10) | 06:29
07:41 (WEA 10) | 20:08
07:16 (WEA 10) | 06:27
07:41 (WEA 10) | 20:10
07:16 (WEA 10) | 06:24
07:39 (WEA 10) | 20:12
07:17 (WEA 10) | 06:22
07:38 (WEA 10) | 20:13
07:18 (WEA 10) | 06:20
07:37 (WEA 10) | 20:15
07:18 (WEA 10) | 06:18
07:34 (WEA 10) | 20:17
07:21 (WEA 10) | 06:16

5:45

3

5:43
0:46
5:41
0:47
5:39
0:49
5:37
0:51
5:36
0:52
5:34
0:54
5:32
0:55
5:30
0:57
5:29
0:59
5:27
1:00
5:26
1:.02
5:24
1:03
5:22
1:.05
5:21
1:.06
5:19

NONONONONONONONONONONONONONONONONONONONONONONONONONONONONONONO
NONONONONONONONONONONONONONONgNONONONONONONONONONONONONONONO

[

(=)}

N
o
N
o

07:32 (WEA 10) | 20:18 1:08 1:40
| 06:13 5:18 4:56
| 20: 1:09 1:40
| 06:11 5:17 4:56
| 20:22 1:11 1:41
| 06:09 5:15 4:56
| 20:24 1:12 1:41
| 06:07 5:14 4:56
| 20:25 1:14 1:41
| 06:05 5:13 4:56
| 20:27 1:15 1:41
| 06:03 5:11 4:57
| 20:29 1:17 1:41
| 06:01 5:10 4:57
| 20:30 1:18 1:42
| 05:59 5:09 4:57
| 20:32 1:19 1:42
| 05:57 5:08 4:58
| 20:34 1:21 1:41
| 05:55 5:07 4:58
| 20:35 1:22 1:41
| 05:53 5:06 4:59
| 20:37 1:23 1:41
| 05:51 5:05 4:59
| 20:39 1:24 1:41
| 5:04
| 1:26
| 416 486 500
|
|
|
|
|
|

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

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

<

SSW wWsw W  WNW NNW Summe
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Projekt: Lizenzierter Anwender:
Séllingen SOWIWAS - Energie GmbH
- Watenstedter StraBe 11
Landwind Planung GmbH & Co.KG DE-38384 Gevenslaben
+49 0 5354 /99 06 - 235
Watenstedter Str. 11 Andreas Schulze / gutachten@sowiwas.de

Berechnet:
38384 Gevensleben 17.11.2021 11:42/3.4.424

SHADOW - Kalender <

Berechnung: GB 17x N163 5,7MW, 202110, meteorologisch, 37 I0Schattenrezeptor: I0 d40 - Séllingen, HauptstraBe 52

Voraussetzungen fiir Berechnung des Schattenwurfs Sonnenscheinwahrscheinlichkeit S (Mittlere tagliche Sonnenstunden) [BRAUNSCHWEIG]‘
9 9 Jan Feb Méar Apr Mai Jun Jul Aug Sep Okt Nov Dez

1,53 2,47 3,43 5,17 7,00 6,63 6,76 6,51 4,71 3,31 1,88 1,07

Betriebsdauer je Sektor

N NNO ONO O OSO SSO S SSW wWsw W WNW NNW Summe
226 228 328 604 614 711 519 1.152 1.454 1.306 873 414 8.429
Startwindgeschwindigkeit: Startwindgeschw. aus Leistungskennlinie

| Juli | August | September | Oktober | November | Dezember
1] 05:00 | 05:37 | 06:27 | 07:16 07:55 (WEA 10) | 07:10 07:40 (WEA 11) | 08:02 08:37 (WEA 12)
| 21:41 | 21:09 | 20:06 | 18:56 25 08:20 (WEA 10) | 16:50 21 08:01 (WEA 11) | 16:09 21 08:58 (WEA 12)
2| 05:01 | 05:38 | 06:28 | 07:18 07:54 (WEA 10) | 07:12 07:41 (WEA 11) | 08:03 08:38 (WEA 12)
| 21:40 | 21:07 | 20:04 | 18:54 26 08:20 (WEA 10) | 16:48 19  08:00 (WEA 11) | 16:09 20  08:58 (WEA 12)
3 05:01 | 05:40 | 06:30 | 07:20 07:54 (WEA 10) | 07:14 07:43 (WEA 11) | 08:04 08:39 (WEA 12)
| 21:40 | 21:05 | 20:02 | 18:52 26 08:20 (WEA 10) | 16:46 16 07:59 (WEA 11) | 16:08 19  08:58 (WEA 12)
4| 05:02 | 05:41 | 06:32 | 07:21 07:54 (WEA 10) | 07:16 07:45 (WEA 11) | 08:06 08:39 (WEA 12)
| 21:40 | 21:04 | 19:59 | 18:49 26 08:20 (WEA 10) | 16:44 12 07:57 (WEA 11) | 16:07 18  08:57 (WEA 12)
5105:03 | 05:43 | 06:33 | 07:23 07:54 (WEA 10) | 07:18 07:48 (WEA 11) | 08:07 08:40 (WEA 12)
| 21:39 | 21:02 | 19:57 | 18:47 24 08:18 (WEA 10) | 16:43 6 07:54 (WEA 11) | 16:07 18  08:58 (WEA 12)
6 | 05:04 | 05:45 | 06:35 | 07:25 07:54 (WEA 10) | 07:19 | 08:08 08:41 (WEA 12)
| 21:39 | 21:00 | 19:55 | 18:45 24 08:18 (WEA 10) | 16:41 | 16:06 16  08:57 (WEA 12)
7 | 05:05 | 05:46 | 06:37 | 07:26 07:55 (WEA 10) | 07:21 | 08:10 08:43 (WEA 12)
| 21:38 | 20:58 | 19:53 | 18:43 22 08:17 (WEA 10) | 16:39 | 16:06 15  08:58 (WEA 12)
8 05:06 | 05:48 | 06:38 | 07:28 07:55 (WEA 10) | 07:23 | 08:11 08:44 (WEA 12)
| 21:37 | 20:56 | 19:50 | 18:40 20  08:15 (WEA 10) | 16:37 | 16:06 13 08:57 (WEA 12)
9 | 05:07 | 05:49 | 06:40 | 07:30 07:56 (WEA 10) | 07:25 | 08:12 08:45 (WEA 12)
| 21:37 | 20:54 | 19:48 | 18:38 17 08:13 (WEA 10) | 16:36 | 16:05 12 08:57 (WEA 12)
10 | 05:08 | 05:51 | 06:42 | 07:31 07:58 (WEA 10) | 07:27 | 08:13 08:46 (WEA 12)
| 21:36 | 20:53 | 19:46 | 18:36 13 08:11 (WEA 10) | 16:34 | 16:05 11 08:57 (WEA 12)
11 ] 05:09 | 05:53 | 06:43 | 07:33 08:03 (WEA 10) | 07:28 | 08:14 08:47 (WEA 12)
| 21:35 | 20:51 | 19:43 | 18:34 4 08:07 (WEA 10) | 16:33 | 16:05 9  08:56 (WEA 12)
12 ] 05:10 | 05:54 | 06:45 | 07:35 | 07:30 | 08:15 08:48 (WEA 12)
| 21:34 | 20:49 | 19:41 | 18:31 | 16:31 | 16:05 8  08:56 (WEA 12)
13 ] 05:11 | 05:56 | 06:46 | 07:37 | 07:32 08:40 (WEA 12) | 08:16 08:50 (WEA 12)
| 21:33 | 20:47 | 19:39 | 18:29 | 16:30 6  08:46 (WEA 12) | 16:05 6  08:56 (WEA 12)
14| 05:12 | 05:57 | 06:48 | 07:38 | 07:34 08:37 (WEA 12) | 08:17 08:50 (WEA 12)
| 21:33 | 20:45 | 19:36 | 18:27 | 16:28 12 08:49 (WEA 12) | 16:05 5 08:55 (WEA 12)
15 | 05:13 | 05:59 | 06:50 | 07:40 | 07:35 08:36 (WEA 12) | 08:18 08:52 (WEA 12)
| 21:32 | 20:43 | 19:34 | 18:25 | 16:27 15  08:51 (WEA 12) | 16:05 2 08:54 (WEA 12)
16 | 05:14 | 06:01 | 06:51 | 07:42 | 07:37 08:35 (WEA 12) | 08:19
| 21:31 | 20:41 | 19:32 | 18:23 | 16:25 17 08:52 (WEA 12) | 16:05
17 | 05:16 | 06:02 | 06:53 | 07:44 | 07:39 08:34 (WEA 12) | 08:20
| 21:29 | 20:39 | 19:29 | 18:20 | 16:24 18  08:52 (WEA 12) | 16:05
18 | 05:17 | 06:04 | 06:55 | 07:45 | 07:41 08:33 (WEA 12) | 08:21
| 21:28 | 20:37 | 19:27 | 18:18 | 16:22 20 08:53 (WEA 12) | 16:05
19 | 05:18 | 06:05 | 06:56 | 07:47 08:48 (WEA 11) | 07:42 08:33 (WEA 12) | 08:21
| 21:27 | 20:35 | 19:24 | 18:16 7 08:55(WEA11) | 16:21 21 08:54 (WEA 12) | 16:06
20 | 05:19 | 06:07 | 06:58 | 07:49 08:45 (WEA 11) | 07:44 08:33 (WEA 12) | 08:22
| 21:26 | 20:32 | 19:22 | 18:14 13 08:58 (WEA 11) | 16:20 22 08:55 (WEA 12) | 16:06
21| 05:21 | 06:09 | 07:00 | 07:51 08:43 (WEA 11) | 07:46 08:33 (WEA 12) | 08:23
| 21:25 | 20:30 | 19:20 | 18:12 17 09:00 (WEA 11) | 16:19 23 08:56 (WEA 12) | 16:06
22| 05:22 | 06:10 | 07:01 | 07:52 08:42 (WEA 11) | 07:47 08:33 (WEA 12) | 08:23
| 21:23 | 20:28 | 19:17 | 18:10 20 09:02 (WEA 11) | 16:18 23 08:56 (WEA 12) | 16:07
23] 05:23 | 06:12 | 07:03 | 07:54 08:41 (WEA 11) | 07:49 08:34 (WEA 12) | 08:24
| 21:22 | 20:26 | 19:15 | 18:08 21 09:02 (WEA 11) | 16:16 23 08:57 (WEA 12) | 16:07
24| 05:25 | 06:14 | 07:04 | 07:56 08:40 (WEA 11) | 07:51 08:33 (WEA 12) | 08:24
| 21:21 | 20:24 | 19:13 | 18:06 23 09:03 (WEA 11) | 16:15 24 08:57 (WEA 12) | 16:08
25| 05:26 | 06:15 | 07:06 08:05 (WEA 10) | 06:58 07:40 (WEA 11) | 07:52 08:34 (WEA 12) | 08:25
| 21:19 | 20:22 | 19:10 8 08:13 (WEA 10) | 17:04 24 08:04 (WEA 11) | 16:14 23 08:57 (WEA 12) | 16:09
26 | 05:28 | 06:17 | 07:08 08:02 (WEA 10) | 06:59 07:40 (WEA 11) | 07:54 08:34 (WEA 12) | 08:25
| 21:18 | 20:20 | 19:08 14 08:16 (WEA 10) | 17:02 24 08:04 (WEA 11) | 16:13 24 08:58 (WEA 12) | 16:09
27| 05:29 | 06:19 | 07:09 08:00 (WEA 10) | 07:01 07:39 (WEA 11) | 07:56 08:35 (WEA 12) | 08:25
| 21:16 | 20:17 | 19:06 18  08:18 (WEA 10) | 17:00 25 08:04 (WEA 11) | 16:12 23 08:58 (WEA 12) | 16:10
28| 05:31 | 06:20 | 07:11 07:58 (WEA 10) | 07:03 07:39 (WEA 11) | 07:57 08:35 (WEA 12) | 08:25
| 21:15 | 20:15 | 19:03 21 08:19 (WEA 10) | 16:58 24 08:03 (WEA 11) | 16:12 22 08:57 (WEA 12) | 16:11
29| 05:32 | 06:22 | 07:13 07:57 (WEA 10) | 07:05 07:39 (WEA 11) | 07:59 08:36 (WEA 12) | 08:26 08:58 (WEA 12)
| 21:13 | 20:13 | 19:01 22 08:19 (WEA 10) | 16:56 24 08:03 (WEA 11) | 16:11 22 08:58 (WEA 12) | 16:12 4 09:02 (WEA 12)
30 | 05:34 | 06:24 | 07:14 07:56 (WEA 10) | 07:07 07:39 (WEA 11) | 08:00 08:36 (WEA 12) | 08:26 08:58 (WEA 12)
| 21:12 | 20:11 | 18:59 24 08:20 (WEA 10) | 16:54 23 08:02 (WEA 11) | 16:10 21 08:57 (WEA 12) | 16:13 6  09:04 (WEA 12)
31]05:35 | 06:25 | | 07:08 07:40 (WEA 11) | | 08:26 08:57 (WEA 12)
| 21:10 | 20:08 | | 16:52 22 08:02 (WEA 11) | | 16:13 7 09:04 (WEA 12)
Sonnenscheinstunden | 503 | 454 | 381 | 331 | 266 | 243
astr.max.mogl.Beschattung | | | 107 | 494 | 433 | 210
Red.Sonnenscheinwahrsch. | | | 0,37 | 0,31 | 0,21 | 0,14
Reduktion Betriebsdauer | | | 0,96 | 0,96 | 0,96 | 0,96
Reduktion Windrichtung | | | 0,65 | 0,63 | 0,58 | 0,57
Gesamte Reduktion | | | 0,23 | 0,19 | 0,12 | 0,07
Met.wahrsch.Beschattung | | | 24 | 92 | 50 | 16

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:

Sollingen

Landwind Planung GmbH & Co.KG

Watenstedter Str. 11
38384 Gevensleben

Lizenzierter Anwender:

SOWIWAS - Energie GmbH

Watenstedter StraBe 11
DE-38384 Gevensleben
+49 05354 /99 06 - 235

Andreas Schulze / gutachten@sowiwas.de

Berechnet:

17.11.2021 11:42/3.4.424

SHADOW - Kalender

Berechnung: GB 17x N163 5,7MW, 202110, meteorologisch, 37 I0Schattenrezeptor:

Voraussetzungen fiir Berechnung des Schattenwurfs

Jan Feb Mar

Apr Mai Jun

Betriebsdauer je Sektor
N NNO ONO O O0SO SsO S

226 228 328 604 614 711 519 1.152 1.454 1.306 873
Startwindgeschwindigkeit: Startwindgeschw. aus Leistungskennlinie

10 d42 - Séllingen, HauptstraBe 56
Sonnenscheinwahrscheinlichkeit S (Mittlere tagliche Sonnenstunden) [BRAUNSCHWEIG] ‘
Jul Aug Sep Okt Nov Dez

1,53 2,47 3,43 5,17 7,00 6,63 6,76 6,51 4,71 3,31 1,88 1,07

<

SSW wWsw W  WNW NNW Summe

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

1]08:26 09:00 (WEA 12) | 07:59 08:26 (WEA 11) | 07:05 07:31 (WEA 10) | 06:54 | 05:49 | 05:03

| 16:15 20 09:20 (WEA 12) | 17:03 10  08:36 (WEA 11) | 17:55 20  07:51 (WEA 10) | 19:49 | 20:41 | 21:27

21 08:26 09:01 (WEA 12) | 07:57 08:24 (WEA 11) | 07:03 07:30 (WEA 10) | 06:52 | 05:47 | 05:02

| 16:16 20 09:21 (WEA 12) | 17:05 14 08:38 (WEA 11) | 17:57 23 07:53 (WEA 10) | 19:51 | 20:42 | 21:28

3108:25 09:01 (WEA 12) | 07:55 08:22 (WEA 11) | 07:00 07:29 (WEA 10) | 06:49 | 05:45 | 05:01

| 16:17 21 09:22 (WEA 12) | 17:07 17 08:39 (WEA 11) | 17:58 24 07:53 (WEA 10) | 19:53 | 20:44 | 21:29

4108:25 09:01 (WEA 12) | 07:54 08:22 (WEA 11) | 06:58 07:29 (WEA 10) | 06:47 | 05:43 | 05:01

| 16:18 21 09:22 (WEA 12) | 17:08 19  08:41 (WEA 11) | 18:00 25  07:54 (WEA 10) | 19:54 | 20:46 | 21:30

5| 08:25 09:02 (WEA 12) | 07:52 08:21 (WEA 11) | 06:56 07:28 (WEA 10) | 06:45 | 05:41 | 05:00

| 16:19 21 09:23 (WEA 12) | 17:10 21 08:42 (WEA 11) | 18:02 25  07:53 (WEA 10) | 19:56 | 20:47 | 21:31

6 | 08:25 09:01 (WEA 12) | 07:50 08:20 (WEA 11) | 06:54 07:28 (WEA 10) | 06:42 | 05:39 | 04:59

| 16:21 22 09:23 (WEA 12) | 17:12 23 08:43 (WEA 11) | 18:04 25  07:53 (WEA 10) | 19:58 | 20:49 | 21:32

7 108:24 09:02 (WEA 12) | 07:49 08:20 (WEA 11) | 06:52 07:28 (WEA 10) | 06:40 | 05:37 | 04:59

| 16:22 23 09:25 (WEA 12) | 17:14 23 08:43 (WEA 11) | 18:06 25  07:53 (WEA 10) | 20:00 | 20:51 | 21:33

8108:24 09:02 (WEA 12) | 07:47 08:19 (WEA 11) | 06:49 07:27 (WEA 10) | 06:38 | 05:36 | 04:58

| 16:23 23 09:25 (WEA 12) | 17:16 24 08:43 (WEA 11) | 18:07 25  07:52 (WEA 10) | 20:01 | 20:52 | 21:34

9108:23 09:03 (WEA 12) | 07:45 08:19 (WEA 11) | 06:47 07:28 (WEA 10) | 06:36 | 05:34 | 04:58

| 16:24 23 09:26 (WEA 12) | 17:18 25  08:44 (WEA 11) | 18:09 24 07:52 (WEA 10) | 20:03 | 20:54 | 21:35

10 | 08:23 09:03 (WEA 12) | 07:43 08:19 (WEA 11) | 06:45 07:28 (WEA 10) | 06:33 | 05:32 | 04:57

| 16:26 23 09:26 (WEA 12) | 17:20 25  08:44 (WEA 11) | 18:11 23 07:51 (WEA 10) | 20:05 | 20:55 | 21:35

11 | 08:22 09:03 (WEA 12) | 07:41 08:20 (WEA 11) | 06:42 07:28 (WEA 10) | 06:31 | 05:30 | 04:57

| 16:27 23 09:26 (WEA 12) | 17:22 25  08:45 (WEA 11) | 18:13 21 07:49 (WEA 10) | 20:06 | 20:57 | 21:36

12 | 08:21 09:03 (WEA 12) | 07:40 08:20 (WEA 11) | 06:40 07:30 (WEA 10) | 06:29 | 05:29 | 04:56

| 16:29 23 09:26 (WEA 12) | 17:23 24 08:44 (WEA 11) | 18:15 18  07:48 (WEA 10) | 20:08 | 20:59 | 21:37

13 ] 08:21 09:04 (WEA 12) | 07:38 08:21 (WEA 11) | 06:38 07:32 (WEA 10) | 06:27 | 05:27 | 04:56

| 16:30 23 09:27 (WEA 12) | 17:25 23 08:44 (WEA 11) | 18:16 14 07:46 (WEA 10) | 20:10 | 21:00 | 21:37

14 | 08:20 09:04 (WEA 12) | 07:36 08:22 (WEA 11) | 06:36 07:35 (WEA 10) | 06:24 | 05:26 | 04:56

| 16:32 23 09:27 (WEA 12) | 17:27 21 08:43 (WEA 11) | 18:18 6  07:41 (WEA 10) | 20:12 | 21:02 | 21:38

15| 08:19 09:05 (WEA 12) | 07:34 08:22 (WEA 11) | 06:33 | 06:22 | 05:24 | 04:56

| 16:33 22 09:27 (WEA 12) | 17:29 20  08:42 (WEA 11) | 18:20 | 20:13 | 21:03 | 21:39

16 | 08:18 09:05 (WEA 12) | 07:32 08:23 (WEA 11) | 06:31 | 06:20 | 05:22 | 04:56

| 16:35 22 09:27 (WEA 12) | 17:31 17 08:40 (WEA 11) | 18:22 | 20:15 | 21:05 | 21:39

17 | 08:17 09:06 (WEA 12) | 07:30 08:24 (WEA 11) | 06:29 | 06:18 | 05:21 | 04:56

| 16:37 21 09:27 (WEA 12) | 17:33 15  08:39 (WEA 11) | 18:23 | 20:17 | 21:06 | 21:40

18 | 08:16 09:07 (WEA 12) | 07:28 08:27 (WEA 11) | 06:26 | 06:16 | 05:19 | 04:56

| 16:38 20 09:27 (WEA 12) | 17:35 9  08:36 (WEA 11) | 18:25 | 20:18 | 21:08 | 21:40

19 | 08:15 09:08 (WEA 12) | 07:26 | 06:24 | 06:13 | 05:18 | 04:56

| 16:40 19 09:27 (WEA 12) | 17:36 | 18:27 | 20:20 | 21:09 | 21:40

20 | 08:14 09:09 (WEA 12) | 07:24 | 06:22 | 06:11 | 05:17 | 04:56

| 16:41 18  09:27 (WEA 12) | 17:38 | 18:29 | 20:22 | 21:11 | 21:41

21| 08:13 09:09 (WEA 12) | 07:22 | 06:19 | 06:09 | 05:15 | 04:56

| 16:43 17 09:26 (WEA 12) | 17:40 | 18:30 | 20:24 | 21:12 | 21:41

22| 08:12 09:11 (WEA 12) | 07:20 | 06:17 | 06:07 | 05:14 | 04:56

| 16:45 15 09:26 (WEA 12) | 17:42 | 18:32 | 20:25 | 21:14 | 21:41

23] 08:11 09:13 (WEA 12) | 07:18 | 06:15 | 06:05 | 05:13 | 04:56

| 16:47 12 09:25 (WEA 12) | 17:44 | 18:34 | 20:27 | 21:15 | 21:41

24| 08:10 09:15 (WEA 12) | 07:16 | 06:12 | 06:03 | 05:11 | 04:57

| 16:48 7 09:22 (WEA 12) | 17:46 | 18:35 | 20:29 | 21:17 | 21:41

25 | 08:09 | 07:13 | 06:10 | 06:01 | 05:10 | 04:57

| 16:50 | 17:48 | 18:37 | 20:30 | 21:18 | 21:42

26 | 08:07 | 07:11 07:38 (WEA 10) | 06:08 | 05:59 | 05:09 | 04:57

| 16:52 | 17:49 8  07:46 (WEA 10) | 18:39 | 20:32 | 21:19 | 21:42

27 | 08:06 | 07:09 07:35 (WEA 10) | 06:05 | 05:57 | 05:08 | 04:58

| 16:54 | 17:51 14 07:49 (WEA 10) | 18:41 | 20:34 | 21:21 | 21:41

28 | 08:04 | 07:07 07:33 (WEA 10) | 06:03 | 05:55 | 05:07 | 04:58

| 16:56 | 17:53 18  07:51 (WEA 10) | 18:42 | 20:35 | 21:22 | 21:41

29 | 08:03 | | 07:01 | 05:53 | 05:06 | 04:59

| 16:57 | | 19:44 | 20:37 | 21:23 | 21:41

30 | 08:02 | | 06:58 | 05:51 | 05:05 | 04:59

| 16:59 | | 19:46 | 20:39 | 21:24 | 21:41
31 | 08:00 | | 06:56 | | 05:04 |
| 17:01 | | 19:47 | | 21:26 |

Sonnenscheinstunden | 258 | 277 | 367 | 416 | 486 | 500
astr.max.mdgl.Beschattung | 482 | 395 | 298 | | |
Red.Sonnenscheinwahrsch. | 0,18 | 0,25 | 0,29 | | |
Reduktion Betriebsdauer | 0,96 | 0,96 | 0,96 | | |
Reduktion Windrichtung | 0,56 | 0,62 | 0,64 | | |
Gesamte Reduktion | 0,10 | 0,15 | 0,18 | | |
Met.wahrsch.Beschattung | 47 | 58 | 52 | | |

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)

17.11.2021 11:57 / 36 windPRO '
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Projekt: Lizenzierter Anwender:
Séllingen SOWIWAS - Energie GmbH
- Watenstedter StraBe 11
Landwind Planung GmbH & Co.KG DE-38384 Gevenslaben
+49 0 5354 /99 06 - 235
Watenstedter Str. 11 Andreas Schulze / gutachten@sowiwas.de

Berechnet:
38384 Gevensleben 17.11.2021 11:42/3.4.424

SHADOW - Kalender <

Berechnung: GB 17x N163 5,7MW, 202110, meteorologisch, 37 I0Schattenrezeptor: 10 d42 - Séllingen, HauptstraBe 56

Voraussetzungen fiir Berechnung des Schattenwurfs Sonnenscheinwahrscheinlichkeit S (Mittlere tagliche Sonnenstunden) [BRAUNSCHWEIG]‘
9 9 Jan Feb Méar Apr Mai Jun Jul Aug Sep Okt Nov Dez

1,53 2,47 3,43 5,17 7,00 6,63 6,76 6,51 4,71 3,31 1,88 1,07

Betriebsdauer je Sektor

N NNO ONO O OSO SSO S SSW wWsw W WNW NNW Summe
226 228 328 604 614 711 519 1.152 1.454 1.306 873 414 8.429
Startwindgeschwindigkeit: Startwindgeschw. aus Leistungskennlinie

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

1] 05:00 | 05:37 | 06:27 | 07:16 08:10 (WEA 10) | 07:10 07:49 (WEA 11) | 08:02 08:45 (WEA 12)

| 21:41 | 21:09 | 20:06 | 18:56 16 08:26 (WEA 10) | 16:50 24 08:13 (WEA 11) | 16:09 23 09:08 (WEA 12)

2| 05:01 | 05:38 | 06:28 | 07:18 08:08 (WEA 10) | 07:12 07:49 (WEA 11) | 08:03 08:46 (WEA 12)

| 21:40 | 21:07 | 20:04 | 18:54 19  08:27 (WEA 10) | 16:48 24 08:13 (WEA 11) | 16:09 23 09:09 (WEA 12)

3 05:01 | 05:40 | 06:30 | 07:20 08:07 (WEA 10) | 07:14 07:49 (WEA 11) | 08:04 08:46 (WEA 12)

| 21:40 | 21:05 | 20:02 | 18:52 22 08:29 (WEA 10) | 16:46 24 08:13 (WEA 11) | 16:08 23 09:09 (WEA 12)

4| 05:02 | 05:41 | 06:32 | 07:21 08:06 (WEA 10) | 07:16 07:50 (WEA 11) | 08:06 08:46 (WEA 12)

| 21:40 | 21:04 | 19:59 | 18:49 23 08:29 (WEA 10) | 16:44 23 08:13 (WEA 11) | 16:07 23 09:09 (WEA 12)

5105:03 | 05:43 | 06:33 | 07:23 08:04 (WEA 10) | 07:18 07:50 (WEA 11) | 08:07 08:47 (WEA 12)

| 21:39 | 21:02 | 19:57 | 18:47 25  08:29 (WEA 10) | 16:43 22 08:12 (WEA 11) | 16:07 23 09:10 (WEA 12)

6 | 05:04 | 05:44 | 06:35 | 07:25 08:04 (WEA 10) | 07:19 07:51 (WEA 11) | 08:08 08:47 (WEA 12)

| 21:39 | 21:00 | 19:55 | 18:45 25  08:29 (WEA 10) | 16:41 21 08:12 (WEA 11) | 16:06 23 09:10 (WEA 12)

7 | 05:05 | 05:46 | 06:37 | 07:26 08:04 (WEA 10) | 07:21 07:52 (WEA 11) | 08:10 08:49 (WEA 12)

| 21:38 | 20:58 | 19:53 | 18:43 25  08:29 (WEA 10) | 16:39 19  08:11 (WEA 11) | 16:06 21 09:10 (WEA 12)

8 05:06 | 05:48 | 06:38 | 07:28 08:03 (WEA 10) | 07:23 07:53 (WEA 11) | 08:11 08:49 (WEA 12)

| 21:37 | 20:56 | 19:50 | 18:40 25 08:28 (WEA 10) | 16:37 17 08:10 (WEA 11) | 16:06 21 09:10 (WEA 12)

9 | 05:07 | 05:49 | 06:40 | 07:30 08:03 (WEA 10) | 07:25 07:55 (WEA 11) | 08:12 08:49 (WEA 12)

| 21:37 | 20:54 | 19:48 | 18:38 25 08:28 (WEA 10) | 16:36 13 08:08 (WEA 11) | 16:05 21 09:10 (WEA 12)

10 | 05:08 | 05:51 | 06:42 | 07:31 08:03 (WEA 10) | 07:27 07:58 (WEA 11) | 08:13 08:50 (WEA 12)

| 21:36 | 20:53 | 19:46 | 18:36 25 08:28 (WEA 10) | 16:34 8  08:06 (WEA 11) | 16:05 20 09:10 (WEA 12)

11 ] 05:09 | 05:52 | 06:43 | 07:33 08:04 (WEA 10) | 07:28 | 08:14 08:50 (WEA 12)

| 21:35 | 20:51 | 19:43 | 18:34 23 08:27 (WEA 10) | 16:33 | 16:05 21 09:11 (WEA 12)

12 ] 05:10 | 05:54 | 06:45 | 07:35 08:04 (WEA 10) | 07:30 | 08:15 08:52 (WEA 12)

| 21:34 | 20:49 | 19:41 | 18:31 22 08:26 (WEA 10) | 16:31 | 16:05 20 09:12 (WEA 12)

13 ] 05:11 | 05:56 | 06:46 | 07:37 08:05 (WEA 10) | 07:32 | 08:16 08:52 (WEA 12)

| 21:33 | 20:47 | 19:39 | 18:29 19  08:24 (WEA 10) | 16:30 | 16:05 20 09:12 (WEA 12)

14| 05:12 | 05:57 | 06:48 | 07:38 08:06 (WEA 10) | 07:34 | 08:17 08:52 (WEA 12)

| 21:33 | 20:45 | 19:36 | 18:27 17 08:23 (WEA 10) | 16:28 | 16:05 19 09:11 (WEA 12)

15 | 05:13 | 05:59 | 06:50 | 07:40 08:08 (WEA 10) | 07:35 | 08:18 08:53 (WEA 12)

| 21:32 | 20:43 | 19:34 | 18:25 12 08:20 (WEA 10) | 16:27 | 16:05 19 09:12 (WEA 12)

16 | 05:14 | 06:01 | 06:51 | 07:42 | 07:37 | 08:19 08:54 (WEA 12)

| 21:31 | 20:41 | 19:32 | 18:23 | 16:25 | 16:05 18 09:12 (WEA 12)

17 | 05:16 | 06:02 | 06:53 | 07:44 | 07:39 | 08:20 08:54 (WEA 12)

| 21:29 | 20:39 | 19:29 | 18:20 | 16:24 | 16:05 19 09:13 (WEA 12)

18 | 05:17 | 06:04 | 06:55 | 07:45 | 07:41 08:49 (WEA 12) | 08:21 08:55 (WEA 12)

| 21:28 | 20:37 | 19:27 | 18:18 | 16:22 7 08:56 (WEA 12) | 16:05 18  09:13 (WEA 12)

19 | 05:18 | 06:05 | 06:56 | 07:47 | 07:42 08:47 (WEA 12) | 08:21 08:55 (WEA 12)

| 21:27 | 20:35 | 19:24 | 18:16 | 16:21 12 08:59 (WEA 12) | 16:06 18 09:13 (WEA 12)

20 | 05:19 | 06:07 | 06:58 | 07:49 | 07:44 08:46 (WEA 12) | 08:22 08:56 (WEA 12)

| 21:26 | 20:32 | 19:22 | 18:14 | 16:20 15 09:01 (WEA 12) | 16:06 18  09:14 (WEA 12)

21| 05:21 | 06:09 | 07:00 | 07:51 | 07:46 08:45 (WEA 12) | 08:23 08:57 (WEA 12)

| 21:25 | 20:30 | 19:20 | 18:12 | 16:19 17 09:02 (WEA 12) | 16:06 18  09:15 (WEA 12)

22| 05:22 | 06:10 | 07:01 | 07:52 | 07:47 08:45 (WEA 12) | 08:23 08:57 (WEA 12)

| 21:23 | 20:28 | 19:17 | 18:10 | 16:18 18  09:03 (WEA 12) | 16:07 18  09:15 (WEA 12)

23] 05:23 | 06:12 | 07:03 | 07:54 | 07:49 08:45 (WEA 12) | 08:24 08:57 (WEA 12)

| 21:22 | 20:26 | 19:15 | 18:08 | 16:16 19  09:04 (WEA 12) | 16:07 18  09:15 (WEA 12)

24| 05:25 | 06:14 | 07:04 | 07:56 08:56 (WEA 11) | 07:51 08:44 (WEA 12) | 08:24 08:58 (WEA 12)

| 21:21 | 20:24 | 19:13 | 18:06 11 09:07 (WEA 11) | 16:15 20 09:04 (WEA 12) | 16:08 18  09:16 (WEA 12)

25| 05:26 | 06:15 | 07:06 | 06:58 07:54 (WEA 11) | 07:52 08:44 (WEA 12) | 08:25 08:58 (WEA 12)

| 21:19 | 20:22 | 19:10 | 17:04 16  08:10 (WEA 11) | 16:14 21 09:05 (WEA 12) | 16:09 18  09:16 (WEA 12)

26 | 05:28 | 06:17 | 07:08 | 06:59 07:53 (WEA 11) | 07:54 08:44 (WEA 12) | 08:25 08:58 (WEA 12)

| 21:18 | 20:20 | 19:08 | 17:02 18  08:11 (WEA 11) | 16:13 22 09:06 (WEA 12) | 16:09 18  09:16 (WEA 12)

27| 05:29 | 06:19 | 07:09 | 07:01 07:52 (WEA 11) | 07:56 08:45 (WEA 12) | 08:25 08:58 (WEA 12)

| 21:16 | 20:17 | 19:06 | 17:00 20 08:12 (WEA 11) | 16:12 22 09:07 (WEA 12) | 16:10 19 09:17 (WEA 12)

28| 05:31 | 06:20 | 07:11 | 07:03 07:50 (WEA 11) | 07:57 08:44 (WEA 12) | 08:25 09:00 (WEA 12)

| 21:15 | 20:15 | 19:03 | 16:58 22 08:12 (WEA 11) | 16:12 23 09:07 (WEA 12) | 16:11 18  09:18 (WEA 12)

29| 05:32 | 06:22 | 07:13 | 07:05 07:49 (WEA 11) | 07:59 08:45 (WEA 12) | 08:26 09:00 (WEA 12)

| 21:13 | 20:13 | 19:01 | 16:56 24 08:13 (WEA 11) | 16:11 23 09:08 (WEA 12) | 16:12 19 09:19 (WEA 12)

30 | 05:34 | 06:24 | 07:14 08:13 (WEA 10) | 07:07 07:49 (WEA 11) | 08:00 08:45 (WEA 12) | 08:26 09:00 (WEA 12)

| 21:12 | 20:11 | 18:59 11 08:24 (WEA 10) | 16:54 24 08:13 (WEA 11) | 16:10 23 09:08 (WEA 12) | 16:13 20 09:20 (WEA 12)

31]05:35 | 06:25 | | 07:08 07:49 (WEA 11) | | 08:26 09:00 (WEA 12)

| 21:10 | 20:08 | | 16:52 24 08:13 (WEA 11) | | 16:13 19 09:19 (WEA 12)

Sonnenscheinstunden | 503 | 454 | 381 | 331 | 266 | 243

astr.max.mogl.Beschattung | | | 11 | 482 | 437 | 614
Red.Sonnenscheinwahrsch. | | | 0,37 | 0,31 | 0,21 | 0,14
Reduktion Betriebsdauer | | | 0,96 | 0,96 | 0,96 | 0,96
Reduktion Windrichtung | | | 0,64 | 0,63 | 0,58 | 0,56
Gesamte Reduktion | | | 0,22 | 0,19 | 0,12 | 0,07
Met.wahrsch.Beschattung | | | 2 | 89 | 51 | 44

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:

Sollingen

Landwind Planung GmbH & Co.KG

Watenstedter Str. 11
38384 Gevensleben

Lizenzierter Anwender:

SOWIWAS - Energie GmbH
Watenstedter StraBe 11

DE-38384 Gevensleben

+49 0 53 54/ 99 06 - 235

Andreas Schulze / gutachten@sowiwas.de

Berechnet:

17.11.2021 11:42/3.4.424

SHADOW - Kalender

Berechnung: GB 17x N163 5,7MW, 202110, meteorologisch, 37 I0Schattenrezeptor:

10 d44 - Sollingen, HauptstraBe 60

Voraussetzungen fiir Berechnung des Schattenwurfs

| Januar

8:26
6:15
8:26
6:16
8:25
6:17
8:25
6:18
8:25
6:19
8:25
6:21
8:24
6:22
8:24
6:23
8:23
6:24
8:23
6:26
8:22
6:27
8:21
6:29
8:21
6:30
8:20
6:32
8:19
6:33
8:18
6:35
8:17
6:37
8:16

OHOFHOFHOHOHOFHOHOFHOFHOFHOFEFOFEHOFEOFEOFEOREOREOREO

Sonnenscheinstunden | 258
astr.max.mdgl.Beschattung |
Red.Sonnenscheinwahrsch. |
Reduktion Betriebsdauer |
Reduktion Windrichtung |
Gesamte Reduktion |
Met.wahrsch.Beschattung |

23
22
23
23
23
23
22
22
21
21
21
20
19
17
16
15
13

10

13
16
19
20
21
455
0,18
0,96
0,57

0,10
45

| Februar

09:09 (WEA 12) | 07:59
09:32 (WEA 12) | 17:03
09:10 (WEA 12) | 07:57
09:32 (WEA 12) | 17:05
09:10 (WEA 12) | 07:55
09:33 (WEA 12) | 17:07
09:10 (WEA 12) | 07:54
09:33 (WEA 12) | 17:08
09:11 (WEA 12) | 07:52
09:34 (WEA 12) | 17:10
09:11 (WEA 12) | 07:50
09:34 (WEA 12) | 17:12
09:12 (WEA 12) | 07:49
09:34 (WEA 12) | 17:14
09:12 (WEA 12) | 07:47
09:34 (WEA 12) | 17:16
09:14 (WEA 12) | 07:45
09:35 (WEA 12) | 17:18
09:14 (WEA 12) | 07:43
09:35 (WEA 12) | 17:20
09:14 (WEA 12) | 07:41
09:35 (WEA 12) | 17:22
09:15 (WEA 12) | 07:40
09:35 (WEA 12) | 17:23
09:16 (WEA 12) | 07:38
09:35 (WEA 12) | 17:25
09:17 (WEA 12) | 07:36
09:34 (WEA 12) | 17:27
09:18 (WEA 12) | 07:34
09:34 (WEA 12) | 17:29
09:19 (WEA 12) | 07:32
09:34 (WEA 12) | 17:31
09:20 (WEA 12) | 07:30
09:33 (WEA 12) | 17:33
09:22 (WEA 12) | 07:28
09:32 (WEA 12) | 17:35
09:26 (WEA 12) | 07:26
09:29 (WEA 12) | 17:36

| 07:24

08:36 (WEA 11) | 07:11
08:45 (WEA 11) | 17:49
08:35 (WEA 11) | 07:09
08:48 (WEA 11) | 17:51
08:33 (WEA 11) | 07:07
08:49 (WEA 11) | 17:53
08:32 (WEA 11) |
08:51 (WEA 11) |
08:31 (WEA 11) |
08:51 (WEA 11) |
08:32 (WEA 11) |
08:53 (WEA 11) |
277

22
24
24
24
25
24
23
23
21
21
18
15

11

10
15
19
21
23
25
25

26

439
0,25
0,96
0,62
0,15

64

Apr Mai Jun Jul Aug Sep Okt Nov Dez

1,53 2,47 3,43 5,17 7,00 6,63 6,76 6,51 4,71 3,31 1,88 1,07

Betriebsdauer je Sektor

N NNO ONO O 0SO SsO S
226 228 328 604 614 711 519 1.152 1.454 1.306 873

414  8.429

Startwindgeschwindigkeit: Startwindgeschw. aus Leistungskennlinie

| Marz

08:31 (WEA 11) | 07:05
08:53 (WEA 11) | 17:55
08:30 (WEA 11) | 07:03
08:54 (WEA 11) | 17:57
08:30 (WEA 11) | 07:00
08:54 (WEA 11) | 17:58
08:31 (WEA 11) | 06:58
08:55 (WEA 11) | 18:00
08:30 (WEA 11) | 06:56
08:55 (WEA 11) | 18:02
08:31 (WEA 11) | 06:54
08:55 (WEA 11) | 18:04
08:31 (WEA 11) | 06:52
08:54 (WEA 11) | 18:06
08:31 (WEA 11) | 06:49
08:54 (WEA 11) | 18:07
08:32 (WEA 11) | 06:47
08:53 (WEA 11) | 18:09
08:32 (WEA 11) | 06:45
08:53 (WEA 11) | 18:11
08:34 (WEA 11) | 06:42
08:52 (WEA 11) | 18:13
08:36 (WEA 11) | 06:40
08:51 (WEA 11) | 18:15
08:38 (WEA 11) | 06:38
08:49 (WEA 11) | 18:16

| 06:36

| 18:18

| 06:33

| 18:20

| 06:31

| 18:22

| 06:29

| 18:23

| 06:26

| 18:25

| 06:24

| 18:27

| 06:22

| 18:29
07:49 (WEA 10) | 06:19
07:59 (WEA 10) | 18:30
07:47 (WEA 10) | 06:17
08:02 (WEA 10) | 18:32
07:45 (WEA 10) | 06:15
08:04 (WEA 10) | 18:34
07:43 (WEA 10) | 06:12
08:04 (WEA 10) | 18:35
07:42 (WEA 10) | 06:10
08:05 (WEA 10) | 18:37
07:41 (WEA 10) | 06:08
08:06 (WEA 10) | 18:39
07:41 (WEA 10) | 06:05
08:06 (WEA 10) | 18:41
07:41 (WEA 10) | 06:03
08:07 (WEA 10) | 18:42

| 07:01

26
26
26
24
22
21
18

14

185
0,29
0,96
0,64
0,18

32

| April | Mai | Juni
07:40 (WEA 10) | 06:54 05:49 5:03
08:06 (WEA 10) | 19:49 20:41 1:27
07:40 (WEA 10) | 06:52 05:47 5:02
08:06 (WEA 10) | 19:51 20:42 1:28
07:40 (WEA 10) | 06:49 05:45 5:01
08:06 (WEA 10) | 19:53 20:44 1:29
07:41 (WEA 10) | 06:47 05:43 5:01
08:05 (WEA 10) | 19:54 20:46 1:30
07:41 (WEA 10) | 06:45 05:41 5:00
08:03 (WEA 10) | 19:56 20:47 1:31
07:42 (WEA 10) | 06:42 05:39 4:59
08:03 (WEA 10) | 19:58 20:49 1:32

07:43 (WEA 10) | 06:40
08:01 (WEA 10) | 20:00
07:44 (WEA 10) | 06:38
07:58 (WEA 10) | 20:01
07:47 (WEA 10) | 06:36

| | O
| |2
| | O
| |2
| | O
| |2
| | O
| |2
| | O
| |2
| | O
| |2
|0 |0
|2 |2
|0 |0
|2 |2
|0 |0
07:55 (WEA 10) | 20:03 | 20:54 | 21:35
| 06:33 | 05:32 | 04:57
| 20:05 | 20:55 | 21:35
| 06:31 | 05:30 | 04:57
| 20:06 | 20:57 | 21:36
| 06:29 | 05:29 | 04:56
| 20:08 | 20:59 | 21:37
| 06:27 | 05:27 | 04:56
| 20:10 | 21:00 | 21:37
| 06:24 | 05:26 | 04:56
| 20:12 | 21:02 | 21:38
| 06:22 | 05:24 | 04:56
| 20:13 | 21:03 | 21:39
| 06:20 | 05:22 | 04:56
| 20:15 | 21:05 | 21:39
| 06:18 | 05:21 | 04:56
| 20:17 | 21:06 | 21:40
| 06:16 | 05:19 | 04:56
| 20:18 | 21:08 | 21:40
| 06:13 | 05:18 | 04:56
| 20:20 | 21:09 | 21:40
| 06:11 | 05:17 | 04:56
| 20:22 | 21:11 | 21:41
| 06:09 | 05:15 | 04:56
| 20:24 | 21:12 | 21:41
| 06:07 | 05:14 | 04:56
| 20:25 | 21:14 | 21:41
| 06:05 | 05:13 | 04:56
| 20:27 | 21:15 | 21:41
| 06:03 | 05:11 | 04:57
| 20:29 | 21:17 | 21:41
| 06:01 | 05:10 | 04:57
| 20:30 | 21:18 | 21:42
| 05:59 | 05:09 | 04:57
| 20:32 | 21:19 | 21:42
| 05:57 | 05:08 | 04:58
| 20:34 | 21:21 | 21:41
| 05:55 | 05:07 | 04:58
| 20:35 | 21:22 | 21:41
| 05:53 | 05:06 | 04:59
| 20:37 | 21:23 | 21:41
| 05:51 | 05:05 | 04:59
| 20:39 | 21:24 | 21:41
| | 05:04 |
| | 21:26 |
| 416 | 486 | 500
| | |
| | |
| | |
| | |
| | |
| | |

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

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

<

e e e

Sonnenscheinwahrscheinlichkeit S (Mittlere tagliche Sonnenstunden) [BRAUNSCHWEIG]
Jan Feb Mar

SSW wWsw W  WNW NNW Summe
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Projekt:

Sollingen

Landwind Planung GmbH & Co.KG

Watenstedter Str. 11
38384 Gevensleben

Lizenzierter An

wender:

SOWIWAS - Energie GmbH
Watenstedter StraBe 11
DE-38384 Gevensleben

+49 0 53 54/ 99 06 - 235
Andreas Schulze / gutachten@sowiwas.de

Berechnet:

17.11.2021 11:42/3.4.424

<

SHADOW - Kalender

Berechnung: GB 17x N163 5,7MW, 202110, meteorologisch, 37 I0Schattenrezeptor:

Voraussetzungen fiir Berechnung des Schattenwurfs

| Juli
1] 05:00
| 21:41
2] 05:01
| 21:40
3105:01
| 21:40
4] 05:02
| 21:40
5 05:03
| 21:39
6 | 05:04
| 21:39
7 | 05:05
| 21:38
8] 05:06
| 21:37
9 | 05:07
| 21:37
10 | 05:08
| 21:36
11 | 05:09
| 21:35
12 | 05:10
| 21:34
13 ] 05:11
| 21:33
14 | 05:12
| 21:33
15| 05:13
| 21:32
16 | 05:14
| 21:31
17 | 05:16
| 21:29
18 | 05:17
| 21:28
19 | 05:18
| 21:27
20 | 05:19
| 21:26
21| 05:21
| 21:25
22| 05:22
| 21:23
23] 05:23
| 21:22
24 | 05:25
| 21:21
25| 05:26
| 21:19
26 | 05:28
| 21:18
27 | 05:29
| 21:16
28 | 05:31
| 21:15
29 | 05:32
| 21:13
30 | 05:34
| 21:12
31| 05:35
| 21:10
Sonnenscheinstunden | 503

astr.max.mdgl.Beschattung |
Red.Sonnenscheinwahrsch. |
Reduktion Betriebsdauer |
Reduktion Windrichtung |
Gesamte Reduktion |
Met.wahrsch.Beschattung |

| August

5:37
1:09
5:38
1:.07
5:40
1:.05
5:41
1:.04
5:43
1:.02
5:44
1:00
5:46
0:58
5:48
0:56
5:49
0:54
5:51
0:53
5:52
0:51
5:54
0:49
5:56
0:47
5:57

ONONONONONONONONONONONONONONO

| SeptembefOktober

| 06:27 | 07:16

| 20:06 | 18:56

| 06:28 | 07:18

| 20:04 | 18:54

| 06:30 | 07:20

| 20:02 | 18:52

| 06:32 | 07:21

| 19:59 | 18:49

| 06:33 | 07:23

| 19:57 | 18:47 12
| 06:35 | 07:25

| 19:55 | 18:45 16
| 06:37 | 07:26

| 19:53 | 18:43 20
| 06:38 | 07:28

| 19:50 | 18:40 22
| 06:40 | 07:30

| 19:48 | 18:38 24
| 06:42 | 07:31

| 19:46 | 18:36 24
| 06:43 | 07:33

| 19:43 | 18:34 26
| 06:45 | 07:35

| 19:41 | 18:31 26
| 06:46 | 07:37

| 19:39 | 18:29 26
| 06:48 | 07:38

| 19:36 | 18:27 26
| 06:50 | 07:40

| 19:34 | 18:25 25
| 06:51 | 07:42

| 19:32 | 18:22 24
| 06:53 | 07:44

| 19:29 | 18:20 22
| 06:55 | 07:45

| 19:27 | 18:18 20
| 06:56 | 07:47

| 19:24 | 18:16 17
| 06:58 | 07:49

| 19:22 | 18:14 13
| 07:00 | 07:51

| 19:20 | 18:12 7
| 07:01 | 07:52

| 19:17 | 18:10

| 07:03 | 07:54

| 19:15 | 18:08

| 07:04 | 07:56

| 19:13 | 18:06

| 07:06 | 06:58

| 19:10 | 17:04

| 07:08 | 06:59

| 19:08 | 17:02

| 07:09 | 07:01

| 19:06 | 17:00

| 07:11 | 07:03

| 19:03 | 16:58 4
| 07:13 | 07:05

| 19:01 | 16:56 12
| 07:14 | 07:07

| 18:59 | 16:54 16
| | 07:08

| | 16:52 18
| 381 | 331

| | 400
| | 0,31
| | 0,96
| | 0,63
| | 0,19
| | 74

Apr Mai Jun

Betriebsdauer je Sektor
N NNO ONO O O0SO SsO S

226 228 328 604 614 711 519 1.152 1.454 1.306 873

Jul

I0 d44 - Séllingen, HauptstraBBe 60

Sonnenscheinwahrscheinlichkeit S (Mittlere tagliche Sonnenstunden) [BRAUNSCHWEIG]
Jan Feb Mar

Aug Sep Okt Nov Dez
1,53 2,47 3,43 5,17 7,00 6,63 6,76 6,51 4,71 3,31 1,88 1,07

SSW wWsw W  WNW NNW Summe

414  8.429

Startwindgeschwindigkeit: Startwindgeschw. aus Leistungskennlinie

| November
| 07:10
| 16:50 20
| 07:12
| 16:48 22
| 07:14
| 16:46 23
| 07:16
| 16:44 24
08:22 (WEA 10) | 07:18
08:34 (WEA 10) | 16:43 24
08:20 (WEA 10) | 07:19
08:36 (WEA 10) | 16:41 25
08:18 (WEA 10) | 07:21
08:38 (WEA 10) | 16:39 25
08:16 (WEA 10) | 07:23
08:38 (WEA 10) | 16:37 24
08:15 (WEA 10) | 07:25
08:39 (WEA 10) | 16:36 23
08:15 (WEA 10) | 07:27
08:39 (WEA 10) | 16:34 22
08:14 (WEA 10) | 07:28
08:40 (WEA 10) | 16:33 22
08:14 (WEA 10) | 07:30
08:40 (WEA 10) | 16:31 20
08:13 (WEA 10) | 07:32
08:39 (WEA 10) | 16:30 19
08:13 (WEA 10) | 07:34
08:39 (WEA 10) | 16:28 16
08:13 (WEA 10) | 07:35
08:38 (WEA 10) | 16:27 12
08:14 (WEA 10) | 07:37
08:38 (WEA 10) | 16:25 9
08:15 (WEA 10) | 07:39
08:37 (WEA 10) | 16:24
08:16 (WEA 10) | 07:41
08:36 (WEA 10) | 16:22
08:16 (WEA 10) | 07:42
08:33 (WEA 10) | 16:21
08:18 (WEA 10) | 07:44
08:31 (WEA 10) | 16:20
08:21 (WEA 10) | 07:46
08:28 (WEA 10) | 16:19
| 07:47
| 16:18
| 07:49
| 16:16 3
| 07:51
| 16:15 10
| 07:52
| 16:14 13
| 07:54
| 16:13 15
| 07:56
| 16:12 16
08:10 (WEA 11) | 07:57
08:14 (WEA 11) | 16:12 17
08:06 (WEA 11) | 07:59
08:18 (WEA 11) | 16:11 19
08:04 (WEA 11) | 08:00
08:20 (WEA 11) | 16:10 20
08:03 (WEA 11) |
08:21 (WEA 11) |
| 266
| 443
| 0,21
| 0,96
| 0,59
| 0,12
| 53

| Dezember

08:02 (WEA 11) | 08:02
08:22 (WEA 11) | 16:09
08:01 (WEA 11) | 08:03
08:23 (WEA 11) | 16:09
08:01 (WEA 11) | 08:04
08:24 (WEA 11) | 16:08
08:00 (WEA 11) | 08:06
08:24 (WEA 11) | 16:07
08:00 (WEA 11) | 08:07
08:24 (WEA 11) | 16:07
08:00 (WEA 11) | 08:08
08:25 (WEA 11) | 16:06
08:00 (WEA 11) | 08:10
08:25 (WEA 11) | 16:06
08:01 (WEA 11) | 08:11
08:25 (WEA 11) | 16:06
08:01 (WEA 11) | 08:12
08:24 (WEA 11) | 16:05
08:02 (WEA 11) | 08:13
08:24 (WEA 11) | 16:05
08:02 (WEA 11) | 08:14
08:24 (WEA 11) | 16:05
08:03 (WEA 11) | 08:15
08:23 (WEA 11) | 16:05
08:04 (WEA 11) | 08:16
08:23 (WEA 11) | 16:05
08:06 (WEA 11) | 08:17
08:22 (WEA 11) | 16:05
08:08 (WEA 11) | 08:18
08:20 (WEA 11) | 16:05
08:10 (WEA 11) | 08:19
08:19 (WEA 11) | 16:05

| 08:20

| 16:05

| 08:21

| 16:05

| 08:21

| 16:06

| 08:22

| 16:06

| 08:23

| 16:06

| 08:23

| 16:07
09:03 (WEA 12) | 08:24
09:06 (WEA 12) | 16:07
08:59 (WEA 12) | 08:24
09:09 (WEA 12) | 16:08
08:58 (WEA 12) | 08:25
09:11 (WEA 12) | 16:09
08:58 (WEA 12) | 08:25
09:13 (WEA 12) | 16:09
08:58 (WEA 12) | 08:25
09:14 (WEA 12) | 16:10
08:57 (WEA 12) | 08:25
09:14 (WEA 12) | 16:11
08:57 (WEA 12) | 08:26
09:16 (WEA 12) | 16:12
08:56 (WEA 12) | 08:26
09:16 (WEA 12) | 16:13

| 08:26

| 16:13
243

20
21
21
21
23
23
23
23
22
22
23
23
23
23
23
22
23
22
22
22
22
22
22
22
22
23
23
22
23
22
23
691
0,14
0,96
0,56

0,07
50

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

08:57 (WEA 12)
09:17 (WEA 12)
08:57 (WEA 12)
09:18 (WEA 12)
08:57 (WEA 12)
09:18 (WEA 12)
08:58 (WEA 12)
09:19 (WEA 12)
08:57 (WEA 12)
09:20 (WEA 12)
08:57 (WEA 12)
09:20 (WEA 12)
08:58 (WEA 12)
09:21 (WEA 12)
08:58 (WEA 12)
09:21 (WEA 12)
08:59 (WEA 12)
09:21 (WEA 12)
08:59 (WEA 12)
09:21 (WEA 12)
08:59 (WEA 12)
09:22 (WEA 12)
09:00 (WEA 12)
09:23 (WEA 12)
09:01 (WEA 12)
09:24 (WEA 12)
09:00 (WEA 12)
09:23 (WEA 12)
09:01 (WEA 12)
09:24 (WEA 12)
09:02 (WEA 12)
09:24 (WEA 12)
09:02 (WEA 12)
09:25 (WEA 12)
09:03 (WEA 12)
09:25 (WEA 12)
09:03 (WEA 12)
09:25 (WEA 12)
09:04 (WEA 12)
09:26 (WEA 12)
09:05 (WEA 12)
09:27 (WEA 12)
09:05 (WEA 12)
09:27 (WEA 12)
09:05 (WEA 12)
09:27 (WEA 12)
09:06 (WEA 12)
09:28 (WEA 12)
09:06 (WEA 12)
09:28 (WEA 12)
09:06 (WEA 12)
09:29 (WEA 12)
09:06 (WEA 12)
09:29 (WEA 12)
09:08 (WEA 12)
09:30 (WEA 12)
09:08 (WEA 12)
09:31 (WEA 12)
09:09 (WEA 12)
09:31 (WEA 12)
09:08 (WEA 12)
09:31 (WEA 12)

(WEA mit erstem Schatten)
(WEA mit letztem Schatten)
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Projekt: Lizenzierter Anwender:
Séllingen SOWIWAS - Energie GmbH
- Watenstedter StraBe 11
Landwind Planung GmbH & Co.KG DE-38384 Gevenslaben
+49 0 5354 /99 06 - 235
Watenstedter Str. 11 Andreas Schulze / gutachten@sowiwas.de

Berechnet:
38384 Gevensleben 17.11.2021 11:42/3.4.424

SHADOW - Kalender <

Berechnung: GB 17x N163 5,7MW, 202110, meteorologisch, 37 I0Schattenrezeptor: I0 d45 - Séllingen, HauptstraBe 70

Voraussetzungen fiir Berechnung des Schattenwurfs Sonnenscheinwahrscheinlichkeit S (Mittlere tagliche Sonnenstunden) [BRAUNSCHWEIG]‘
9 9 Jan Feb Méar Apr Mai Jun Jul Aug Sep Okt Nov Dez

1,53 2,47 3,43 5,17 7,00 6,63 6,76 6,51 4,71 3,31 1,88 1,07

Betriebsdauer je Sektor

N NNO ONO O OSO SSO S SSW wWsw W WNW NNW Summe
226 228 328 604 614 711 519 1.152 1.454 1.306 873 414 8.429
Startwindgeschwindigkeit: Startwindgeschw. aus Leistungskennlinie

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

1]08:26 | 07:59 | 07:05 | 06:54 | 05:49 | 05:03

| 16:15 | 17:03 | 17:55 | 19:49 | 20:41 | 21:27

21 08:26 | 07:57 | 07:03 | 06:52 | 05:47 | 05:02

| 16:16 | 17:05 | 17:57 | 19:51 | 20:42 | 21:28

3108:25 | 07:55 | 07:00 | 06:49 | 05:45 | 05:01

| 16:17 | 17:07 | 17:58 | 19:53 | 20:44 | 21:29

4108:25 | 07:54 | 06:58 | 06:47 | 05:43 | 05:01

| 16:18 | 17:08 | 18:00 | 19:54 | 20:46 | 21:30

5| 08:25 08:58 (WEA 11) | 07:52 | 06:56 | 06:45 | 05:41 | 05:00

| 16:19 4 09:02 (WEA 11) | 17:10 | 18:02 | 19:56 | 20:47 | 21:31

6 | 08:25 08:56 (WEA 11) | 07:50 08:19 (WEA 10) | 06:54 | 06:42 | 05:39 | 04:59

| 16:21 8  09:04 (WEA 11) | 17:12 10 08:29 (WEA 10) | 18:04 | 19:58 | 20:49 | 21:32

7 108:24 08:55 (WEA 11) | 07:49 08:16 (WEA 10) | 06:52 | 06:40 | 05:37 | 04:59

| 16:22 11 09:06 (WEA 11) | 17:14 16 08:32 (WEA 10) | 18:06 | 20:00 | 20:51 | 21:33

8108:24 08:54 (WEA 11) | 07:47 08:15 (WEA 10) | 06:49 | 06:38 | 05:36 | 04:58

| 16:23 13 09:07 (WEA 11) | 17:16 18  08:33 (WEA 10) | 18:07 | 20:01 | 20:52 | 21:34

9108:23 08:55 (WEA 11) | 07:45 08:14 (WEA 10) | 06:47 | 06:36 | 05:34 | 04:58

| 16:24 14 09:09 (WEA 11) | 17:18 20  08:34 (WEA 10) | 18:09 | 20:03 | 20:54 | 21:35

10 | 08:23 08:54 (WEA 11) | 07:43 08:13 (WEA 10) | 06:45 | 06:33 | 05:32 | 04:57

| 16:26 16 09:10 (WEA 11) | 17:20 22 08:35(WEA 10) | 18:11 | 20:05 | 20:55 | 21:35

11 | 08:22 08:53 (WEA 11) | 07:41 08:13 (WEA 10) | 06:42 | 06:31 | 05:30 | 04:57

| 16:27 17 09:10 (WEA 11) | 17:22 24 08:37 (WEA 10) | 18:13 | 20:06 | 20:57 | 21:36

12 | 08:21 08:53 (WEA 11) | 07:40 08:13 (WEA 10) | 06:40 | 06:29 | 05:29 | 04:56

| 16:29 18 09:11 (WEA 11) | 17:23 24 08:37 (WEA 10) | 18:15 | 20:08 | 20:59 | 21:37

13 ] 08:21 08:53 (WEA 11) | 07:38 08:12 (WEA 10) | 06:38 | 06:27 | 05:27 | 04:56

| 16:30 19 09:12 (WEA 11) | 17:25 25  08:37 (WEA 10) | 18:16 | 20:10 | 21:00 | 21:37

14 | 08:20 08:53 (WEA 11) | 07:36 08:12 (WEA 10) | 06:36 | 06:24 | 05:26 | 04:56

| 16:32 20 09:13 (WEA 11) | 17:27 26 08:38 (WEA 10) | 18:18 | 20:12 | 21:02 | 21:38

15| 08:19 08:53 (WEA 11) | 07:34 08:12 (WEA 10) | 06:33 | 06:22 | 05:24 | 04:56

| 16:33 21 09:14 (WEA 11) | 17:29 26 08:38 (WEA 10) | 18:20 | 20:13 | 21:03 | 21:39

16 | 08:18 08:53 (WEA 11) | 07:32 08:11 (WEA 10) | 06:31 | 06:20 | 05:22 | 04:56

| 16:35 21 09:14 (WEA 11) | 17:31 25  08:36 (WEA 10) | 18:22 | 20:15 | 21:05 | 21:39

17 | 08:17 08:53 (WEA 11) | 07:30 08:12 (WEA 10) | 06:29 | 06:18 | 05:21 | 04:56

| 16:37 22 09:15 (WEA 11) | 17:33 24 08:36 (WEA 10) | 18:23 | 20:17 | 21:06 | 21:40

18 | 08:17 08:53 (WEA 11) | 07:28 08:12 (WEA 10) | 06:26 | 06:16 | 05:19 | 04:56

| 16:38 23 09:16 (WEA 11) | 17:35 24 08:36 (WEA 10) | 18:25 | 20:18 | 21:08 | 21:40

19 | 08:15 08:53 (WEA 11) | 07:26 08:13 (WEA 10) | 06:24 | 06:13 | 05:18 | 04:56

| 16:40 23 09:16 (WEA 11) | 17:36 22 08:35 (WEA 10) | 18:27 | 20:20 | 21:09 | 21:40

20 | 08:14 08:54 (WEA 11) | 07:24 08:14 (WEA 10) | 06:22 | 06:11 | 05:17 | 04:56

| 16:41 23 09:17 (WEA 11) | 17:38 20  08:34 (WEA 10) | 18:29 | 20:22 | 21:11 | 21:41

21| 08:13 08:53 (WEA 11) | 07:22 08:15 (WEA 10) | 06:19 | 06:09 | 05:15 | 04:56

| 16:43 24 09:17 (WEA 11) | 17:40 18  08:33 (WEA 10) | 18:30 | 20:24 | 21:12 | 21:41

22| 08:12 08:54 (WEA 11) | 07:20 08:17 (WEA 10) | 06:17 | 06:07 | 05:14 | 04:56

| 16:45 23 09:17 (WEA 11) | 17:42 14 08:31 (WEA 10) | 18:32 | 20:25 | 21:14 | 21:41

23] 08:11 08:55 (WEA 11) | 07:18 08:21 (WEA 10) | 06:15 | 06:05 | 05:13 | 04:56

| 16:47 23 09:18 (WEA 11) | 17:44 6  08:27 (WEA 10) | 18:34 | 20:27 | 21:15 | 21:41

24| 08:10 08:55 (WEA 11) | 07:16 | 06:12 | 06:03 | 05:11 | 04:56

| 16:48 22 09:17 (WEA 11) | 17:46 | 18:35 | 20:29 | 21:17 | 21:41

25 | 08:09 08:56 (WEA 11) | 07:13 | 06:10 | 06:01 | 05:10 | 04:57

| 16:50 21 09:17 (WEA 11) | 17:48 | 18:37 | 20:30 | 21:18 | 21:42

26 | 08:07 08:56 (WEA 11) | 07:11 | 06:08 | 05:59 | 05:09 | 04:57

| 16:52 21 09:17 (WEA 11) | 17:49 | 18:39 | 20:32 | 21:19 | 21:42

27 | 08:06 08:57 (WEA 11) | 07:09 | 06:05 | 05:57 | 05:08 | 04:58

| 16:54 20 09:17 (WEA 11) | 17:51 | 18:41 | 20:34 | 21:21 | 21:41

28 | 08:04 08:58 (WEA 11) | 07:07 | 06:03 | 05:55 | 05:07 | 04:58

| 16:56 18  09:16 (WEA 11) | 17:53 | 18:42 | 20:35 | 21:22 | 21:41

29 | 08:03 09:00 (WEA 11) | | 07:01 | 05:53 | 05:06 | 04:59

| 16:57 15 09:15 (WEA 11) | | 19:44 | 20:37 | 21:23 | 21:41

30 | 08:02 09:01 (WEA 11) | | 06:58 | 05:51 | 05:05 | 04:59

| 16:59 13 09:14 (WEA 11) | | 19:46 | 20:39 | 21:24 | 21:41
31 | 08:00 09:04 (WEA 11) | | 06:56 | | 05:04 |
| 17:01 8 09:12 (WEA 11) | | 19:47 | | 21:26 |

Sonnenscheinstunden | 258 | 277 | 367 | 416 | 486 | 500
astr.max.mdgl.Beschattung | 481 | 364 | | | |
Red.Sonnenscheinwahrsch. | 0,18 | 0,25 | | | |
Reduktion Betriebsdauer | 0,96 | 0,96 | | | |
Reduktion Windrichtung | 0,57 | 0,62 | | | |
Gesamte Reduktion | 0,10 | 0,15 | | | |
Met.wahrsch.Beschattung | 48 | 54 | | | |

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:
Séllingen SOWIWAS - Energie GmbH
- Watenstedter StraBe 11
Landwind Planung GmbH & Co.KG DE-38384 Gevenslaben
+49 0 5354 /99 06 - 235
Watenstedter Str. 11 Andreas Schulze / gutachten@sowiwas.de

Berechnet:
38384 Gevensleben 17.11.2021 11:42/3.4.424

SHADOW - Kalender <

Berechnung: GB 17x N163 5,7MW, 202110, meteorologisch, 37 I0Schattenrezeptor: I0 d45 - Séllingen, HauptstraBe 70

Voraussetzungen fiir Berechnung des Schattenwurfs Sonnenscheinwahrscheinlichkeit S (Mittlere tagliche Sonnenstunden) [BRAUNSCHWEIG]‘
9 9 Jan Feb Méar Apr Mai Jun Jul Aug Sep Okt Nov Dez

1,53 2,47 3,43 5,17 7,00 6,63 6,76 6,51 4,71 3,31 1,88 1,07

Betriebsdauer je Sektor

N NNO ONO O OSO SSO S SSW wWsw W WNW NNW Summe
226 228 328 604 614 711 519 1.152 1.454 1.306 873 414 8.429
Startwindgeschwindigkeit: Startwindgeschw. aus Leistungskennlinie

| Juli | August | SeptembefOktober | November | Dezember
1] 05:00 | 05:37 | 06:27 | 07:16 | 07:10 07:43 (WEA 10) | 08:02 08:35 (WEA 11)
| 21:41 | 21:09 | 20:06 | 18:56 | 16:50 21 08:04 (WEA 10) | 16:09 18  08:53 (WEA 11)
2] 05:01 | 05:38 | 06:28 | 07:18 | 07:12 07:44 (WEA 10) | 08:03 08:37 (WEA 11)
| 21:40 | 21:07 | 20:04 | 18:54 | 16:48 20  08:04 (WEA 10) | 16:08 16  08:53 (WEA 11)
3105:01 | 05:40 | 06:30 | 07:20 | 07:14 07:45 (WEA 10) | 08:04 08:38 (WEA 11)
| 21:40 | 21:05 | 20:02 | 18:52 | 16:46 17 08:02 (WEA 10) | 16:08 14 08:52 (WEA 11)
4] 05:02 | 05:41 | 06:32 | 07:21 | 07:16 07:46 (WEA 10) | 08:06 08:39 (WEA 11)
| 21:40 | 21:04 | 19:59 | 18:49 | 16:44 15  08:01 (WEA 10) | 16:07 13 08:52 (WEA 11)
5 05:03 | 05:43 | 06:33 | 07:23 | 07:18 07:49 (WEA 10) | 08:07 08:40 (WEA 11)
| 21:39 | 21:02 | 19:57 | 18:47 | 16:43 10 07:59 (WEA 10) | 16:07 11 08:51 (WEA 11)
6 | 05:04 | 05:44 | 06:35 | 07:25 | 07:19 | 08:08 08:42 (WEA 11)
| 21:39 | 21:00 | 19:55 | 18:45 | 16:41 | 16:06 8  08:50 (WEA 11)
7 | 05:05 | 05:46 | 06:37 | 07:26 | 07:21 | 08:10 08:44 (WEA 11)
| 21:38 | 20:58 | 19:53 | 18:43 | 16:39 | 16:06 5 08:49 (WEA 11)
8] 05:06 | 05:48 | 06:38 | 07:28 | 07:23 | 08:11
| 21:37 | 20:56 | 19:50 | 18:40 | 16:37 | 16:06
9 | 05:07 | 05:49 | 06:40 | 07:30 | 07:25 | 08:12
| 21:37 | 20:54 | 19:48 | 18:38 | 16:36 | 16:05
10 | 05:08 | 05:51 | 06:42 | 07:31 | 07:27 | 08:13
| 21:36 | 20:53 | 19:46 | 18:36 | 16:34 | 16:05
11 | 05:09 | 05:52 | 06:43 | 07:33 | 07:28 08:35 (WEA 11) | 08:14
| 21:35 | 20:51 | 19:43 | 18:34 | 16:33 8  08:43 (WEA11) | 16:05
12 | 05:10 | 05:54 | 06:45 | 07:35 | 07:30 08:33 (WEA 11) | 08:15
| 21:34 | 20:49 | 19:41 | 18:31 | 16:31 13 08:46 (WEA 11) | 16:05
13 ] 05:11 | 05:56 | 06:46 | 07:37 | 07:32 08:32 (WEA 11) | 08:16
| 21:33 | 20:47 | 19:39 | 18:29 | 16:29 15  08:47 (WEA 11) | 16:05
14 | 05:12 | 05:57 | 06:48 | 07:38 | 07:34 08:31 (WEA 11) | 08:17
| 21:33 | 20:45 | 19:36 | 18:27 | 16:28 18  08:49 (WEA 11) | 16:05
15| 05:13 | 05:59 | 06:50 | 07:40 | 07:35 08:30 (WEA 11) | 08:18
| 21:32 | 20:43 | 19:34 | 18:25 | 16:27 20  08:50 (WEA 11) | 16:05
16 | 05:14 | 06:01 | 06:51 | 07:42 | 07:37 08:30 (WEA 11) | 08:19
| 21:31 | 20:41 | 19:32 | 18:22 | 16:25 21 08:51 (WEA 11) | 16:05
17 | 05:16 | 06:02 | 06:53 | 07:44 | 07:39 08:29 (WEA 11) | 08:20
| 21:29 | 20:39 | 19:29 | 18:20 | 16:24 21 08:50 (WEA 11) | 16:05
18 | 05:17 | 06:04 | 06:55 | 07:45 | 07:41 08:29 (WEA 11) | 08:21
| 21:28 | 20:37 | 19:27 | 18:18 | 16:22 22 08:51 (WEA 11) | 16:05
19 | 05:18 | 06:05 | 06:56 | 07:47 08:50 (WEA 10) | 07:42 08:29 (WEA 11) | 08:21
| 21:27 | 20:35 | 19:24 | 18:16 9  08:59 (WEA 10) | 16:21 23 08:52 (WEA 11) | 16:06
20 | 05:19 | 06:07 | 06:58 | 07:49 08:47 (WEA 10) | 07:44 08:29 (WEA 11) | 08:22
| 21:26 | 20:32 | 19:22 | 18:14 15 09:02 (WEA 10) | 16:20 23 08:52 (WEA 11) | 16:06
21| 05:21 | 06:09 | 07:00 | 07:51 08:45 (WEA 10) | 07:46 08:29 (WEA 11) | 08:23
| 21:25 | 20:30 | 19:20 | 18:12 19 09:04 (WEA 10) | 16:19 24 08:53 (WEA 11) | 16:06
22| 05:22 | 06:10 | 07:01 | 07:52 08:44 (WEA 10) | 07:47 08:30 (WEA 11) | 08:23
| 21:23 | 20:28 | 19:17 | 18:10 21 09:05 (WEA 10) | 16:18 23 08:53 (WEA 11) | 16:07
23] 05:23 | 06:12 | 07:03 | 07:54 08:43 (WEA 10) | 07:49 08:30 (WEA 11) | 08:24
| 21:22 | 20:26 | 19:15 | 18:08 23 09:06 (WEA 10) | 16:16 23 08:53 (WEA 11) | 16:07
24 | 05:25 | 06:14 | 07:04 | 07:56 08:43 (WEA 10) | 07:51 08:30 (WEA 11) | 08:24
| 21:21 | 20:24 | 19:13 | 18:06 23 09:06 (WEA 10) | 16:15 23 08:53 (WEA 11) | 16:08
25| 05:26 | 06:15 | 07:06 | 06:58 07:42 (WEA 10) | 07:52 08:31 (WEA 11) | 08:25
| 21:19 | 20:22 | 19:10 | 17:04 25 08:07 (WEA 10) | 16:14 22 08:53 (WEA 11) | 16:09
26 | 05:28 | 06:17 | 07:08 | 06:59 07:42 (WEA 10) | 07:54 08:32 (WEA 11) | 08:25
| 21:18 | 20:20 | 19:08 | 17:02 25 08:07 (WEA 10) | 16:13 21 08:53 (WEA 11) | 16:09
27 | 05:29 | 06:19 | 07:09 | 07:01 07:42 (WEA 10) | 07:56 08:33 (WEA 11) | 08:25
| 21:16 | 20:17 | 19:06 | 17:00 25  08:07 (WEA 10) | 16:12 21 08:54 (WEA 11) | 16:10
28 | 05:31 | 06:20 | 07:11 | 07:03 07:41 (WEA 10) | 07:57 08:33 (WEA 11) | 08:25
| 21:15 | 20:15 | 19:03 | 16:58 25  08:06 (WEA 10) | 16:12 20  08:53 (WEA 11) | 16:11
29 | 05:32 | 06:22 | 07:13 | 07:05 07:41 (WEA 10) | 07:59 08:34 (WEA 11) | 08:26
| 21:13 | 20:13 | 19:01 | 16:56 25 08:06 (WEA 10) | 16:11 19  08:53 (WEA 11) | 16:12
30 | 05:34 | 06:24 | 07:14 | 07:07 07:41 (WEA 10) | 08:00 08:34 (WEA 11) | 08:26
| 21:12 | 20:11 | 18:59 | 16:54 25  08:06 (WEA 10) | 16:10 18  08:52 (WEA 11) | 16:13
31| 05:35 | 06:25 | | 07:08 07:42 (WEA 10) | | 08:26
| 21:10 | 20:08 | | 16:52 23 08:05 (WEA 10) | | 16:13
Sonnenscheinstunden | 503 | 454 | 381 | 331 | 266 | 243
astr.max.mdgl.Beschattung | | | | 283 | 481 | 85
Red.Sonnenscheinwahrsch. | | | | 0,31 | 0,21 | 0,14
Reduktion Betriebsdauer | | | | 0,96 | 0,96 | 0,96
Reduktion Windrichtung | | | | 0,62 | 0,58 | 0,57
Gesamte Reduktion | | | | 0,18 | 0,12 | 0,07
Met.wahrsch.Beschattung | | | | 52 | 57 | 6

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:

Sollingen

Landwind Planung GmbH & Co.KG

Watenstedter Str. 11
38384 Gevensleben

Lizenzierter Anwender:

SOWIWAS - Energie GmbH
Watenstedter StraBe 11
DE-38384 Gevensleben

+49 0 53 54 /99 06 - 235

Andreas Schulze / gutachten@sowiwas.de

Berechnet:

17.11.2021 11:42/3.4.424

<

SHADOW - Kalender

Berechnung: GB 17x N163 5,7MW, 202110, meteorologisch, 37 I0Schattenrezeptor:

Voraussetzungen fiir Berechnung des Schattenwu

Sonnenscheinstunden |
astr.max.mdogl.Beschattung |
Red.Sonnenscheinwahrsch. |

Reduktion Betriebsdauer |
Reduktion Windrichtung |
Gesamte Reduktion |

|Januar |Februar
08:26 | 07:59
16:15 | 17:03
08:26 | 07:57
16:16 | 17:05
08:25 | 07:55
16:17 | 17:07
08:25 | 07:54
16:18 | 17:08
08:25 | 07:52
16:19 | 17:10
08:25 | 07:50
16:21 | 17:12
08:24 | 07:49
16:22 | 17:14
08:24 | 07:47
16:23 | 17:16
08:23 | 07:45
16:24 | 17:18
08:23 | 07:43
16:26 | 17:20
08:22 | 07:41
16:27 | 17:22
08:22 | 07:40
16:29 | 17:23
08:21 | 07:38
16:30 | 17:25
08:20 | 07:36
16:32 | 17:27
08:19 | 07:34
16:33 | 17:29
08:18 | 07:32
16:35 |17:31
08:17 | 07:30
16:37 | 17:33
08:17 | 07:28
16:38 | 17:35
08:16 | 07:26
16:40 | 17:36
08:14 | 07:24
16:41 | 17:38
08:13 | 07:22
16:43 | 17:40
08:12 | 07:20
16:45 | 17:42
08:11 | 07:18
16:47 | 17:44
08:10 | 07:16
16:48 | 17:46
08:09 | 07:13
16:50 | 17:48
08:07 | 07:11
16:52 | 17:49
08:06 | 07:09
16:54 | 17:51
08:04 | 07:07
16:56 | 17:53
08:03 |
16:57 |
08:02 |
16:59 |
08:00 |
17:01 |
258 | 277
I
|
|
|
|

Met.wahrsch.Beschattung |

10
15
18
19
21
23
23
23
25
25
23
23
22
21

339
0,25
0,9
0,62
0,15

50

| Marz

08:29 (WEA 10) | 07:05
08:31 (WEA 10) | 17:55
08:25 (WEA 10) | 07:03
08:35 (WEA 10) | 17:57
08:22 (WEA 10) | 07:00
08:37 (WEA 10) | 17:58
08:22 (WEA 10) | 06:58
08:40 (WEA 10) | 18:00
08:21 (WEA 10) | 06:56
08:40 (WEA 10) | 18:02
08:20 (WEA 10) | 06:54
08:41 (WEA 10) | 18:04
08:19 (WEA 10) | 06:52
08:42 (WEA 10) | 18:06
08:19 (WEA 10) | 06:49
08:42 (WEA 10) | 18:07
08:19 (WEA 10) | 06:47
08:42 (WEA 10) | 18:09
08:18 (WEA 10) | 06:45
08:43 (WEA 10) | 18:11
08:19 (WEA 10) | 06:42
08:44 (WEA 10) | 18:13
08:20 (WEA 10) | 06:40
08:43 (WEA 10) | 18:15
08:20 (WEA 10) | 06:38
08:43 (WEA 10) | 18:16
08:20 (WEA 10) | 06:36
08:42 (WEA 10) | 18:18
08:21 (WEA 10) | 06:33
08:42 (WEA 10) | 18:20
08:21 (WEA 10) | 06:31
08:40 (WEA 10) | 18:22
08:23 (WEA 10) | 06:29
08:38 (WEA 10) | 18:23
08:25 (WEA 10) | 06:26
08:36 (WEA 10) | 18:25
08:30 (WEA 10) | 06:24
08:31 (WEA 10) | 18 27

6:22

8:29

| April

06:54
9:49
6:52
9:51
6:49
9:53
6:47
9:54
6:45
9:56
6:42
9:58
6:40
0:00
6:38
0:01
6:36
0:03
6:33
0:05
6:31
0:06
6:29
0:08
6:27
0:10
6:24
0:12
6:22
0:13
6:20
0:15
6:18
0:17
6:16
0:18
6:13
0:20
6:11
0:22
6:09
0:24
6:07
0:25
6:05
0:27
6:03
0:29
6:01
0:30
5:59
0:32
5:57
0:34
5:55
0:35
5:53
0:37
5:51
0:39

NONONONONONONONONONONONONONONONONONONONONONONONOHOMOHO KO H O

|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
| 416
|

|

|

|

|

|

05:49
20:41
05:47
20:42
05:45
20:44
05:: 43

Jan Feb Mar

Apr

Mai

Betriebsdauer je Sektor

N NNO ONO O 0SO SsO S
226 228 328 604 614 711 519 1.152 1.454 1.306 873

Jun  Jul

I0 d46 - Séllingen, HauptstraBe 72
ifs Sonnenscheinwahrscheinlichkeit S (Mittlere tagliche Sonnenstunden) [BRAUNSCHWEIG]
Aug Sep Okt Nov Dez

1,53 2,47 3,43 5,17 7,00 6,63 6,76 6,51 4,71 3,31 1,88 1,07

Startwindgeschwindigkeit: Startwindgeschw. aus Leistungskennlinie

| Juni | Juli
5:03 05:00
1:27 21:41
5:02 05:01
1:28 21:40
5:01 05:01
1:29 1:40

NONONONONONONONONONONONONONONONONONONONONONONONONONONONON
I T T T T T T T T T R T T R L R L TR L TR L TR L TR L TR T T A T AR T A e AR AR el Al el
B WL WL WREWENENERNRNNNNNNNON 2SR SN SOOI, WEWONOWOWOWOWOWD RS
CONAURNGOIKREIOODROIRAINWAINIRIOIRRIOIHRANRAONO-RONOIBIIINSTOAORODON

| August

| SeptembeyOktober

6:27
0:06
6:28
0:04
6:30
0:02
6:32
9:59
6:33
9:57
6:35
9:55
6:37
9:53
6:38
9:50
6:40
9:48
6:42
9:46
6:43
9:43
6:45
9:41
6:46
9:39
6:48
9:36
6:50
9:34
6:51
9:32
6:53
9:29
6:55
9:27
6:56
9:24
6:58
9:22
7:00
9:20
7:01
9:17
7:03
9:15
7:04
9:13
7:06
9:10
7:08
9:08
7:09
9:06
7:11
9:03
7:13
9:01
7:14
8:59

HOHOHOROHOHROHOHOHOHOHOHOROROROROROROROROROROHOHOHOHOHONONONGO

|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
| 381
|

|

|

|

|

|

12
16

0
0
0
0
0
0f
0
20 O
0

21 08:11 (WEA 10)
07:49 (WEA 10)
22 08:11 (WEA 10)
07:48 (WEA 10)

24 08:12 (WEA 10)

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

Tag im Monat

Sonnenaufgan

9

(SS:MM)
Sonnenuntergang (SS:MM)

Minuten mit Schatten

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

(WEA mit erstem Schatten)

| November

2
24
23
2
21

175
0,21
0,96
0,62
0,13

2

SSW wWsw W  WNW NNW Summe
414  8.429

| Dezember

07:48 (WEA 10) | 08:02
08:12 (WEA 10) | 16:09
07:48 (WEA 10) | 08:03
08:12 (WEA 10) | 16:08
07:49 (WEA 10) | 08:04
08:12 (WEA 10) | 16:08
07:49 (WEA 10) | 08:06
08:11 (WEA 10) | 16:07
07:50 (WEA 10) | 08:07
08:11 (WEA 10) | 16:07
07:51 (WEA 10) | 08:08
08:10 (WEA 10) | 16:06
07:52 (WEA 10) | 08:10
08:09 (WEA 10) | 16:06
07:53 (WEA 10) | 08:11
08:08 (WEA 10) | 16:06
07:56 (WEA 10) | 08:12
08:06 (WEA 10) | 16:05
08:13

6:05

8:14

(WEA mit letztem Schatten)

windPRO 3.4.424 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk
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Projekt:

Sollingen

Landwind Planung GmbH & Co.KG

Watenstedter Str. 11
38384 Gevensleben

Lizenzierter Anwender:
SOWIWAS - Energie GmbH
Watenstedter StraBe 11

DE-38384 Gevensleben

+49 0 53 54/ 99 06 - 235

Andreas Schulze / gutachten@sowiwas.de

Berechnet:

17.11.2021 11:42/3.4.424

SHADOW - Kalender

Berechnung: GB 17x N163 5,7MW, 202110, meteorolo

Voraussetzungen fiir Berechnung des Schattenwurfs

| Januar

Sonnenscheinstunden |
astr.max.mdgl.Beschattung |
Red.Sonnenscheinwahrsch. |

Reduktion Betriebsdauer |
Reduktion Windrichtung |
Gesamte Reduktion |
Met.wahrsch.Beschattung |

8:26
6:15
8:26
6:16
8:25
6:17
8:25
6:18
8:25
6:19
8:25
6:21
8:24
6:22
8:24
6:23
8:23
6:24
8:23
6:26
8:22
6:27
8:21
6:29
8:21
6:30
8:20
6:32
8:19
6:33
8:18
6:35
8:17
6:37
8:16

OHOFHOFHOHOHOFHOHOFHOFHOFHOFEFOFEHOFEOFEOFEOREOREOREO

258

12

11

12
14
16
18
20
21
22
23
24
25
26
26
27
26
26
27
26
25
24
23
500
0,18
0,96
0,58

0,10
51

| Februar

09:40 (WEA 12) | 07:59
09:52 (WEA 12) | 17:03
09:41 (WEA 12) | 07:57
09:52 (WEA 12) | 17:05
09:43 (WEA 12) | 07:55
09:52 (WEA 12) | 17:07
09:44 (WEA 12) | 07:54
09:50 (WEA 12) | 17:08

| 07:52

08:59 (WEA 11) | 07:43
09:01 (WEA 11) | 17:20
08:56 (WEA 11) | 07:41
09:05 (WEA 11) | 17:22
08:55 (WEA 11) | 07:40
09:07 (WEA 11) | 17:23
08:54 (WEA 11) | 07:38
09:08 (WEA 11) | 17:25
08:53 (WEA 11) | 07:36
09:09 (WEA 11) | 17:27
08:53 (WEA 11) | 07:34
09:11 (WEA 11) | 17:29
08:52 (WEA 11) | 07:32
09:12 (WEA 11) | 17:31
08:52 (WEA 11) | 07:30
09:13 (WEA 11) | 17:33
08:52 (WEA 11) | 07:28
09:14 (WEA 11) | 17:35
08:52 (WEA 11) | 07:26
09:15 (WEA 11) | 17:36
08:52 (WEA 11) | 07:24
09:16 (WEA 11) | 17:38
08:51 (WEA 11) | 07:22
09:16 (WEA 11) | 17:40
08:51 (WEA 11) | 07:20
09:17 (WEA 11) | 17:42
08:52 (WEA 11) | 07:18
09:18 (WEA 11) | 17:44
08:51 (WEA 11) | 07:16
09:18 (WEA 11) | 17:46
08:52 (WEA 11) | 07:13
09:18 (WEA 11) | 17:48
08:52 (WEA 11) | 07:11
09:18 (WEA 11) | 17:49
08:52 (WEA 11) | 07:09
09:19 (WEA 11) | 17:51
08:52 (WEA 11) | 07:07
09:18 (WEA 11) | 17:53
08:54 (WEA 11) |

09:19 (WEA 11) |

08:54 (WEA 11) |

09:18 (WEA 11) |

08:55 (WEA 11) |

09:18 (WEA 11) |

277

21
19
17

14

11
16
20
22
24
26
27
28
28
29
29
28
28
27
26
24

21

493
0,25
0,96
0,62
0,15

73

Jan Feb Mar

Apr Mai Jun

Betriebsdauer je Sektor
N NNO ONO O O0SO SsO S

Jul

Startwindgeschwindigkeit: Startwindgeschw. aus Leistungskennlinie

| Marz

08:56 (WEA 11) | 07:05
09:17 (WEA 11) | 17:55
08:57 (WEA 11) | 07:03
09:16 (WEA 11) | 17:57
08:58 (WEA 11) | 07:00
09:15 (WEA 11) | 17:58
09:00 (WEA 11) | 06:58
09:14 (WEA 11) | 18:00
09:03 (WEA 11) | 06:56
09:11 (WEA 11) | 18:02

| 06:54

08:11 (WEA 10) | 06:40
08:22 (WEA 10) | 18:15
08:09 (WEA 10) | 06:38
08:25 (WEA 10) | 18:16
08:07 (WEA 10) | 06:36
08:27 (WEA 10) | 18:18
08:05 (WEA 10) | 06:33
08:27 (WEA 10) | 18:20
08:04 (WEA 10) | 06:31
08:28 (WEA 10) | 18:22
08:03 (WEA 10) | 06:29
08:29 (WEA 10) | 18:23
08:02 (WEA 10) | 06:26
08:29 (WEA 10) | 18:25
08:02 (WEA 10) | 06:24
08:30 (WEA 10) | 18:27
08:02 (WEA 10) | 06:22
08:30 (WEA 10) | 18:28
08:02 (WEA 10) | 06:19
08:31 (WEA 10) | 18:30
08:02 (WEA 10) | 06:17
08:31 (WEA 10) | 18:32
08:02 (WEA 10) | 06:15
08:30 (WEA 10) | 18:34
08:01 (WEA 10) | 06:12
08:29 (WEA 10) | 18:35
08:02 (WEA 10) | 06:10
08:29 (WEA 10) | 18:37
08:02 (WEA 10) | 06:08
08:28 (WEA 10) | 18:39
08:03 (WEA 10) | 06:05
08:27 (WEA 10) | 18:41
08:05 (WEA 10) | 06:03
08:26 (WEA 10) | 18:42

| 07:01

18

13

32
0,29
0,96
0,63
0,17

6

| April

08:05 (WEA 10) | 06:54
08:23 (WEA 10) | 19:49
08:08 (WEA 10) | 06:52
08:21 (WEA 10) | 19:51
08:14 (WEA 10) | 06:49
08:15 (WEA 10) | 19:53
| 06:47
| 19:54
| 06:45
| 19:56
| 06:42
| 19:58
| 06:40
| 20:00
| 06:38
| 20:01
| 06:35
| 20:03
| 06:33
| 20:05
| 06:31
| 20:06
| 06:29
| 20:08
| 06:27
| 20:10
| 06:24
| 20:12
| 06:22
| 20:13

| Mai

| 05:49
| 20:40
| 05:47
| 20:42
| 05:45
| 20:44
| 05:43
| 20:46
| 05:41
| 20:47
| 05:39

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

| Juni

NONONONONONONONONONONONONONONONONONONONONONONONONONONONONONO
—-
w
o

1:41

%]
(=3
o

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

414  8.429

<

gisch, 37 I0Schattenrezeptor: 10 d48 - Séllingen, Mihlenhof 3
Sonnenscheinwahrscheinlichkeit S (Mittlere tagliche Sonnenstunden) [BRAUNSCHWEIG]
Aug Sep Okt Nov Dez

1,53 2,47 3,43 5,17 7,00 6,63 6,76 6,51 4,71 3,31 1,88 1,07

SSW wWsw W  WNW NNW Summe
226 228 328 604 614 711 519 1.152 1.454 1.306 873

windPRO 3.4.424 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk

17112021 11:57743  WINAPRO '



Projekt:

Sollingen

Landwind Planung GmbH & Co.KG

Watenstedter Str. 11
38384 Gevensleben

Lizenzierter Anwender:
SOWIWAS - Energie GmbH
Watenstedter StraBe 11
DE-38384 Gevensleben

+49 0 53 54/ 99 06 - 235
Andreas Schulze / gutachten@sowiwas.de

Berechnet:

17.11.2021 11:42/3.4.424

SHADOW - Kalender

Berechnung: GB 17x N163 5,7MW, 202110, meteorolo

Voraussetzungen fiir Berechnung des Schattenwurfs

| Juli
1] 05:00
| 21:41
2] 05:01
| 21:40
3105:01
| 21:40
4] 05:02
| 21:40
5 05:03
| 21:39
6 | 05:04
| 21:39
7 | 05:05
| 21:38
8] 05:06
| 21:37
9 | 05:07
| 21:37
10 | 05:08
| 21:36
11 | 05:09
| 21:35
12 | 05:10
| 21:34
13 ] 05:11
| 21:33
14 | 05:12
| 21:33
15| 05:13
| 21:32
16 | 05:14
| 21:31
17 | 05:16
| 21:29
18 | 05:17
| 21:28
19 | 05:18
| 21:27
20 | 05:19
| 21:26
21| 05:21
| 21:25
22| 05:22
| 21:23
23] 05:23
| 21:22
24 | 05:25
| 21:21
25| 05:26
| 21:19
26 | 05:28
| 21:18
27 | 05:29
| 21:16
28 | 05:31
| 21:15
29 | 05:32
| 21:13
30 | 05:34
| 21:12
31| 05:35
| 21:10
Sonnenscheinstunden | 503

astr.max.mdgl.Beschattung |
Red.Sonnenscheinwahrsch. |
Reduktion Betriebsdauer |
Reduktion Windrichtung |
Gesamte Reduktion |
Met.wahrsch.Beschattung |

| August

5:37
1:09
5:38
1:.07
5:40
1:.05
5:41
1:.04
5:43
1:.02
5:44
1:00
5:46
0:58
5:48
0:56
5:49
0:54
5:51
0:53
5:52
0:51
5:54
0:49
5:56
0:47
5:57
0:45

ONONONONONONONONONONONONONONO

| SeptembefOktober

| 06:27 | 07:16

| 20:06 | 18:56

| 06:28 | 07:18

| 20:04 | 18:54

| 06:30 | 07:19

| 20:02 | 18:52

| 06:32 | 07:21

| 19:59 | 18:49

| 06:33 | 07:23

| 19:57 | 18:47

| 06:35 | 07:25

| 19:55 | 18:45

| 06:37 | 07:26

| 19:52 | 18:43

| 06:38 | 07:28

| 19:50 | 18:40

| 06:40 | 07:30

| 19:48 | 18:38

| 06:42 | 07:31

| 19:46 | 18:36

| 06:43 | 07:33

| 19:43 | 18:34 9
| 06:45 | 07:35

| 19:41 | 18:31 15
| 06:46 | 07:37

| 19:39 | 18:29 19
| 06:48 | 07:38

| 19:36 | 18:27 23
| 06:50 | 07:40

| 19:34 | 18:25 25
| 06:51 | 07:42

| 19:32 | 18:22 27
| 06:53 | 07:44

| 19:29 | 18:20 27
| 06:55 | 07:45

| 19:27 | 18:18 29
| 06:56 | 07:47

| 19:24 | 18:16 29
| 06:58 | 07:49

| 19:22 | 18:14 29
| 07:00 | 07:51

| 19:20 | 18:12 29
| 07:01 | 07:52

| 19:17 | 18:10 29
| 07:03 | 07:54

| 19:15 | 18:08 28
| 07:04 | 07:56

| 19:13 | 18:06 27
| 07:06 | 06:58

| 19:10 | 17:04 25
| 07:08 | 06:59

| 19:08 | 17:02 24
| 07:09 | 07:01

| 19:06 | 17:00 22
| 07:11 | 07:03

| 19:03 | 16:58 19
| 07:13 | 07:05

| 19:01 | 16:56 15
| 07:14 | 07:07

| 18:59 | 16:54 9
| | 07:08

| | 16:52

| 381 | 331

| | 459
| | 0,31
| | 0,96
| | 0,63
| | 0,19
| | 85

Apr Mai Jun

Betriebsdauer je Sektor
N NNO ONO O O0SO SsO S

Jul

Aug Sep Okt Nov Dez
1,53 2,47 3,43 5,17 7,00 6,63 6,76 6,51 4,71 3,31 1,88 1,07

414  8.429

Startwindgeschwindigkeit: Startwindgeschw. aus Leistungskennlinie

| November
| 07:10
| 16:50
| 07:12
| 16:48
| 07:14
| 16:46
| 07:16
| 16:44
| 07:18
| 16:43
| 07:19
| 16:41 10
| 07:21
| 16:39 14
| 07:23
| 16:37 18
| 07:25
| 16:36 20
| 07:27
| 16:34 21
08:44 (WEA 10) | 07:28
08:53 (WEA 10) | 16:33 23
08:41 (WEA 10) | 07:30
08:56 (WEA 10) | 16:31 24
08:38 (WEA 10) | 07:32
08:57 (WEA 10) | 16:29 26
08:36 (WEA 10) | 07:34
08:59 (WEA 10) | 16:28 26
08:35 (WEA 10) | 07:35
09:00 (WEA 10) | 16:27 27
08:34 (WEA 10) | 07:37
09:01 (WEA 10) | 16:25 26
08:34 (WEA 10) | 07:39
09:01 (WEA 10) | 16:24 26
08:33 (WEA 10) | 07:41
09:02 (WEA 10) | 16:22 27
08:32 (WEA 10) | 07:42
09:01 (WEA 10) | 16:21 26
08:32 (WEA 10) | 07:44
09:01 (WEA 10) | 16:20 26
08:32 (WEA 10) | 07:46
09:01 (WEA 10) | 16:19 25
08:32 (WEA 10) | 07:47
09:01 (WEA 10) | 16:18 24
08:32 (WEA 10) | 07:49
09:00 (WEA 10) | 16:16 23
08:33 (WEA 10) | 07:51
09:00 (WEA 10) | 16:15 22
07:34 (WEA 10) | 07:52
07:59 (WEA 10) | 16:14 21
07:34 (WEA 10) | 07:54
07:58 (WEA 10) | 16:13 20
07:35 (WEA 10) | 07:56
07:57 (WEA 10) | 16:12 18
07:36 (WEA 10) | 07:57
07:55 (WEA 10) | 16:12 17
07:38 (WEA 10) | 07:59
07:53 (WEA 10) | 16:11 14
07:41 (WEA 10) | 08:00
07:50 (WEA 10) | 16:10 12
|
|
| 266
| 536
| 0,21
| 0,96
| 0,58
| 0,12
| 63

| Dezember

08:32 (WEA 11) | 08:08
08:42 (WEA 11) | 16:06
08:30 (WEA 11) | 08:10
08:44 (WEA 11) | 16:06
08:28 (WEA 11) | 08:11
08:46 (WEA 11) | 16:06
08:27 (WEA 11) | 08:12
08:47 (WEA 11) | 16:05
08:27 (WEA 11) | 08:13
08:48 (WEA 11) | 16:05
08:26 (WEA 11) | 08:14
08:49 (WEA 11) | 16:05
08:26 (WEA 11) | 08:15
08:50 (WEA 11) | 16:05
08:25 (WEA 11) | 08:16
08:51 (WEA 11) | 16:05
08:25 (WEA 11) | 08:17
08:51 (WEA 11) | 16:05
08:25 (WEA 11) | 08:18
08:52 (WEA 11) | 16:05
08:26 (WEA 11) | 08:19
08:52 (WEA 11) | 16:05
08:25 (WEA 11) | 08:20
08:51 (WEA 11) | 16:05
08:25 (WEA 11) | 08:21
08:52 (WEA 11) | 16:05
08:26 (WEA 11) | 08:21
08:52 (WEA 11) | 16:06
08:26 (WEA 11) | 08:22
08:52 (WEA 11) | 16:06
08:27 (WEA 11) | 08:23
08:52 (WEA 11) | 16:06
08:28 (WEA 11) | 08:23
08:52 (WEA 11) | 16:07
08:29 (WEA 11) | 08:24
08:52 (WEA 11) | 16:07
08:29 (WEA 11) | 08:24
08:51 (WEA 11) | 16:08
08:30 (WEA 11) | 08:25
08:51 (WEA 11) | 16:09
08:31 (WEA 11) | 08:25
08:51 (WEA 11) | 16:09
08:33 (WEA 11) | 08:25
08:51 (WEA 11) | 16:10
08:33 (WEA 11) | 08:25
08:50 (WEA 11) | 16:11
08:35 (WEA 11) | 08:25
08:49 (WEA 11) | 16:12
08:36 (WEA 11) | 08:26
08:48 (WEA 11) | 16:13

| 08:26

| 16:13
243

11
12
13
14
15
15
16
16
17
17
17
17
17
17
17
17
16
16
15
16
15
14
367
0,14
0,96
0,57

0,07
27

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

08:38 (WEA 11)
08:47 (WEA 11)
08:42 (WEA 11)
08:45 (WEA 11)

09:32 (WEA 12)
09:38 (WEA 12)
09:31 (WEA 12)
09:40 (WEA 12)
09:30 (WEA 12)
09:41 (WEA 12)
09:30 (WEA 12)
09:42 (WEA 12)
09:30 (WEA 12)
09:43 (WEA 12)
09:31 (WEA 12)
09:45 (WEA 12)
09:30 (WEA 12)
09:45 (WEA 12)
09:30 (WEA 12)
09:45 (WEA 12)
09:30 (WEA 12)
09:46 (WEA 12)
09:31 (WEA 12)
09:47 (WEA 12)
09:31 (WEA 12)
09:48 (WEA 12)
09:31 (WEA 12)
09:48 (WEA 12)
09:32 (WEA 12)
09:49 (WEA 12)
09:33 (WEA 12)
09:50 (WEA 12)
09:33 (WEA 12)
09:50 (WEA 12)
09:33 (WEA 12)
09:50 (WEA 12)
09:34 (WEA 12)
09:51 (WEA 12)
09:34 (WEA 12)
09:51 (WEA 12)
09:35 (WEA 12)
09:51 (WEA 12)
09:35 (WEA 12)
09:51 (WEA 12)
09:37 (WEA 12)
09:52 (WEA 12)
09:37 (WEA 12)
09:53 (WEA 12)
09:38 (WEA 12)
09:53 (WEA 12)
09:38 (WEA 12)
09:52 (WEA 12)

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

<

gisch, 37 I0Schattenrezeptor: 10 d48 - Séllingen, Mihlenhof 3

SIS 1 L S SRS S SR TSI LS

Sonnenscheinwahrscheinlichkeit S (Mittlere tagliche Sonnenstunden) [BRAUNSCHWEIG]
Jan Feb Mar

SSW wWsw W  WNW NNW Summe
226 228 328 604 614 711 519 1.152 1.454 1.306 873

windPRO 3.4.424 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk

17112021 1157/44  WINAPRO '



Projekt:

Sollingen

Landwind Planung GmbH & Co.KG

Watenstedter Str. 11

38384 Gevensleben

Lizenzierter Anwender:

SOWIWAS - Energie GmbH
Watenstedter StraBe 11
DE-38384 Gevensleben

+49 0 53 54/ 99 06 - 235
Andreas Schulze / gutachten@sowiwas.de

Berechnet:

17.11.2021 11:42/3.4.424

SHADOW - Kalender
Berechnung_j: GB 17x N163 5,7MW, 202110, meteorologisch, 37 I0Schattenrezeptor: I

Voraussetzungen fiir Berechnung des Schattenwurfs

|Januar

Sonnenscheinstunden |
astr.max.mogl.Beschattung |
Red.Sonnenscheinwahrsch. |

Reduktion Betriebsdauer |
Reduktion Windrichtung |
Gesamte Reduktion |
Met.wahrsch.Beschattung |

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

Tag im Monat

8:26
6:15
8:26
6:16
8:25
6:17
8:25
6:18
8:25
6:19

o
N
a

6:21
8:24
6:22
8:24

A
N
@

8:23
6:25
8:23
6:26

o
N
N

6:27
8:21
6:29
8:21

I
w
S}

8:20

OHOHOHROHOHOHOROROHOHOHOROKREOREO

258

32
31
31
31
30
30
30
30
29
28
28
27
25
24
23
21
18
15

12

10
13
16
19
21
585
0,18
0,96
0,57

0,10
58

Sonnenaufgang
Sonnenuntergang (SS:MM)

| Februar

09:32 (WEA 13) | 07:59
10:04 (WEA 13) | 17:03
09:33 (WEA 13) | 07:57
10:04 (WEA 13) | 17:05
09:34 (WEA 13) | 07:55
10:05 (WEA 13) | 17:07
09:34 (WEA 13) | 07:54
10:05 (WEA 13) | 17:08
09:35 (WEA 13) | 07:52
10:05 (WEA 13) | 17:10
09:35 (WEA 13) | 07:50
10:05 (WEA 13) | 17:12
09:36 (WEA 13) | 07:49
10:06 (WEA 13) | 17:14
09:36 (WEA 13) | 07:47
10:06 (WEA 13) | 17:16
09:36 (WEA 13) | 07:45
10:05 (WEA 13) | 17:18
09:38 (WEA 13) | 07:43
10:06 (WEA 13) | 17:20
09:38 (WEA 13) | 07:41
10:06 (WEA 13) | 17:22
09:39 (WEA 13) | 07:40
10:06 (WEA 13) | 17:23
09:40 (WEA 13) | 07:38
10:05 (WEA 13) | 17:25
09:41 (WEA 13) | 07:36
10:05 (WEA 13) | 17:27
09:42 (WEA 13) | 07:34
10:05 (WEA 13) | 17:29
09:43 (WEA 13) | 07:32
10:04 (WEA 13) | 17:31
09:45 (WEA 13) | 07:30
10:03 (WEA 13) | 17:33
09:47 (WEA 13) | 07:28
10:02 (WEA 13) | 17:35
09:49 (WEA 13) | 07:26
10:01 (WEA 13) | 17:36
09:53 (WEA 13) | 07:24
09:58 (WEA 13) | 17:38
| 07:22
| 17:40
| 07:20
| 17:42
| 07:18
| 17:44
| 07:16
| 17:46
| 07:13
| 17:48
08:34 (WEA 07) | 07:11
08:40 (WEA 07) | 17:49
08:33 (WEA 07) | 07:09
08:43 (WEA 07) | 17:51
08:31 (WEA 07) | 07:07
08:44 (WEA 07) | 17:53
08:30 (WEA 07) |
08:46 (WEA 07) |
08:28 (WEA 07) |
08:47 (WEA 07) |
08:28 (WEA 07) |
08:49 (WEA 07) |
277

(S5:MM)

21
22
22
23
25
26
27
28
29
30
31
31
31
31
31
30
29
27
26
24
27
28
26
18
20
22
22

22

729
0,25
0,96
0,62
0,14

105

Minuten mit Schatten

Apr Mai

Betriebsdauer je Sektor

N NNO ONO O 0SO SsO S

| Médrz

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

| 07:01

| 19:44

| 06:58

| 19:46

| 06:56

| 19:47
367

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

22
21
19
17
15

11

13
19
23
25
27
29
30
31
31
32
31
31
30
29
27
25
22
19
14

6

10
13
16
19
657
0,29
0,96
0,66

0,18
118

| April

07:35 (WEA 06) | 06:54
07:57 (WEA 06) | 19:49
07:36 (WEA 06) | 06:52
07:57 (WEA 06) | 19:51
07:37 (WEA 06) | 06:49
07:56 (WEA 06) | 19:53
07:38 (WEA 06) | 06:47
07:55 (WEA 06) | 19:54
07:38 (WEA 06) | 06:45
07:53 (WEA 06) | 19:56
07:40 (WEA 06) | 06:42
07:51 (WEA 06) | 19:58
| 06:40
| 19:59
07:19 (WEA 11) | 06:38
07:32 (WEA 11) | 20:01
07:16 (WEA 11) | 06:36
07:35 (WEA 11) | 20:03
07:14 (WEA 11) | 06:33
07:37 (WEA 11) | 20:05
07:12 (WEA 11) | 06:31
07:37 (WEA 11) | 20:06
07:11 (WEA 11) | 06:29
07:38 (WEA 11) | 20:08
07:10 (WEA 11) | 06:27
07:39 (WEA 11) | 20:10
07:09 (WEA 11) | 06:24
07:39 (WEA 11) | 20:12
07:08 (WEA 11) | 06:22
07:39 (WEA 11) | 20:13
07:08 (WEA 11) | 06:20
07:39 (WEA 11) | 20:15
07:07 (WEA 11) | 06:18
07:39 (WEA 11) | 20:17
07:07 (WEA 11) | 06:16
07:38 (WEA 11) | 20:18
07:07 (WEA 11) | 06:13
07:38 (WEA 11) | 20:20
07:07 (WEA 11) | 06:11
07:37 (WEA 11) | 20:22
07:07 (WEA 11) | 06:09
07:36 (WEA 11) | 20:23
07:08 (WEA 11) | 06:07
07:35 (WEA 11) | 20:25
07:08 (WEA 11) | 06:05
07:33 (WEA 11) | 20:27
07:10 (WEA 11) | 06:03
07:32 (WEA 11) | 20:29
07:11 (WEA 11) | 06:01
07:30 (WEA 11) | 20:30
07:13 (WEA 11) | 05:59
07:27 (WEA 11) | 20:32
06:28 (WEA 01) | 05:57
06:34 (WEA 01) | 20:34
06:26 (WEA 01) | 05:55
06:36 (WEA 01) | 20:35
07:23 (WEA 01) | 05:53
07:36 (WEA 01) | 20:37
07:21 (WEA 01) | 05:51
07:37 (WEA 01) | 20:39
07:19 (WEA 01) |
07:38 (WEA 01) |
416

Jun

Jul

O d51 - Sollingen, Pabstorfer Weg 10

e JCT, _ODSIOTEL 0

Sonnenscheinwahrscheinlichkeit S (Mittlere tagliche Sonnenstunden) [BRAUNSCHWEIG]
Jan Feb Mar

Aug Sep Okt Nov Dez
1,53 2,47 3,43 5,17 7,00 6,63 6,76 6,51 4,71 3,31 1,88 1,07

.

SSW WSW W  WNW NNW Summe
226 228 328 604 614 711 519 1.152 1.454 1.306 873
Startwindgeschwindigkeit: Startwindgeschw. aus Leistungskennlinie

21
21
21
20
19
17
24
25
21
23
26
27
29
30
30
30
31
31
31
29
28
28
26
23
21
18

13

668
0,37
0,96
0,71
0,25

166

| Mai

07:16 (WEA 01) | 05:49
07:37 (WEA 01) | 20:40
07:16 (WEA 01) | 05:47
07:37 (WEA 01) | 20:42
07:16 (WEA 01) | 05:45
07:37 (WEA 01) | 20:44
07:17 (WEA 01) | 05:43
07:37 (WEA 01) | 20:46
07:16 (WEA 01) | 05:41
07:35 (WEA 01) | 20:47
07:17 (WEA 01) | 05:39
07:34 (WEA 01) | 20:49
07:09 (WEA 10) | 05:37
07:33 (WEA 01) | 20:50
07:05 (WEA 10) | 05:36
07:30 (WEA 01) | 20:52
07:02 (WEA 10) | 05:34
07:23 (WEA 10) | 20:54
07:01 (WEA 10) | 05:32
07:24 (WEA 10) | 20:55
07:00 (WEA 10) | 05:30
07:26 (WEA 10) | 20:57
06:59 (WEA 10) | 05:29
07:26 (WEA 10) | 20:59
06:57 (WEA 10) | 05:27
07:26 (WEA 10) | 21:00
06:56 (WEA 10) | 05:26
07:26 (WEA 10) | 21:02
06:56 (WEA 10) | 05:24
07:26 (WEA 10) | 21:03
06:56 (WEA 10) | 05:22
07:26 (WEA 10) | 21:05
06:55 (WEA 10) | 05:21
07:26 (WEA 10) | 21:06
06:55 (WEA 10) | 05:19
07:26 (WEA 10) | 21:08
06:55 (WEA 10) | 05:18
07:26 (WEA 10) | 21:09
06:56 (WEA 10) | 05:17
07:25 (WEA 10) | 21:11
06:56 (WEA 10) | 05:15
07:24 (WEA 10) | 21:12
06:56 (WEA 10) | 05:14
07:24 (WEA 10) | 21:14
06:57 (WEA 10) | 05:13
07:23 (WEA 10) | 21:15
06:58 (WEA 10) | 05:11
07:21 (WEA 10) | 21:17
06:59 (WEA 10) | 05:10
07:20 (WEA 10) | 21:18
07:00 (WEA 10) | 05:09
07:18 (WEA 10) | 21:19
07:02 (WEA 10) | 05:08
07:15 (WEA 10) | 21:21
07:06 (WEA 10) | 05:07
07:11 (WEA 10) | 21:22

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

414  8.429

| Juni

e AT
NONONOD
[ R=- N N ANEw)

5:01
1:30
5:00
1:31
4:59
1:32
4:59
1:33
4:58
1:34
4:58
1:35
4:57
1:35
4:57
1:36
4:57
1:37
4:56
1:37
4:56
1:38
4:56
1:39
4:56
1:39
4:56
1:40
4:56
1:40
4:56
1:40
4:56
1:41
4:56
1:41
4:56
1:41
4:56
1:41
4:57
1:41
4:57
1:41
4:57
1:41
4:58
1:41
4:58
1:41
4:59
1:41
4:59
1:41

NONONONONONONONONONONONONONONONONONONONONONONONONONONONONONO

T
o
o
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Projekt:

Sollingen

Landwind Planung GmbH & Co.KG

Watenstedter Str. 11
38384 Gevensleben

Lizenzierter Anwender:
SOWIWAS - Energie GmbH
Watenstedter StraBe 11
DE-38384 Gevensleben
+49 0 53 54/ 99 06 - 235
Andreas Schulze / gutachten@sowiwas.de

Berechnet:

17.11.2021 11:42/3.4.424

SHADOW - Kalender

Berechnung: GB 17x N163 5,7MW, 202110, meteorologisch, 37 I0Schattenrezeptor: I

Voraussetzungen fiir Berechnung des Schattenwurfs

| Juli
1| 05:00
| 21:41
2| 05:01
| 21:40
3| 05:01
| 21:40
4| 05:02
| 21:40
5 05:03
| 21:39
6 | 05:04
| 21:39
7 | 05:05
| 21:38
8 | 05:06
| 21:37
9 | 05:07
| 21:37
10 | 05:08
| 21:36
11 | 05:09
| 21:35
12 | 05:10
| 21:34
13 | 05:11
| 21:33
14| 05:12
| 21:32
15| 05:13
| 21:31
16 | 05:14
| 21:30
17 | 05:16
| 21:29
18 | 05:17
| 21:28
19 | 05:18
| 21:27
20 | 05:19
| 21:26
21| 05:21
| 21:25
22| 05:22
| 21:23
23| 05:23
| 21:22
24 | 05:25
| 21:21
25 | 05:26
| 21:19
26 | 05:28
| 21:18
27 | 05:29
| 21:16
28 | 05:31
| 21:15
29 | 05:32
| 21:13
30 | 05:34
| 21:12
31| 05:35
| 21:10
Sonnenscheinstunden | 503

astr.max.mdgl.Beschattung |
Red.Sonnenscheinwahrsch. |
Reduktion Betriebsdauer |
Reduktion Windrichtung |
Gesamte Reduktion |
Met.wahrsch.Beschattung |

| August

5:37

g
o
©

5:38
1:07
5:40

1:04
5:43
1:02

NONONONONONO
ae
ro
=G

= a
[=3N
=gl

5:53
0:51

0:47
5:57

6:17
0:20

0:15
6:22

6:25
0:08

15
19
2
24
26
27
28
30
31
31
31
31
30
30
29
27
0,44
0,96
0,71

0,30
130

| September
| 06:27
| 20:06 25
| 06:28
| 20:04 23
| 06:30
120:02 21
| 06:32
119:59 25
| 06:33
119:57 25
| 06:35
| 19:55 17
| 06:37
| 19:52 19
| 06:38
119:50 20
| 06:40
119:48 20
| 06:42
|19:46 21
| 06:43
| 19:43 20
| 06:45
| 19:41 19
| 06:46
119:39 17
| 06:48
119:36 14
07:12 (WEA 10) | 06:50
07:20 (WEA 10) | 19:34 11
07:08 (WEA 10) | 06:51
07:23 (WEA 10) | 19:32 7
07:06 (WEA 10) | 06:53
07:25 (WEA 10) | 19:29 12
07:04 (WEA 10) | 06:55
07:26 (WEA 10) | 19:27 18
07:03 (WEA 10) | 06:56
07:27 (WEA 10) | 19:24 21
07:01 (WEA 10) | 06:58
07:27 (WEA 10) | 19:22 25
07:01 (WEA 10) | 07:00
07:28 (WEA 10) | 19:20 27
07:00 (WEA 10) | 07:01
07:28 (WEA 10) | 19:17 29
06:59 (WEA 10) | 07:03
07:29 (WEA 10) | 19:15 29
06:59 (WEA 10) | 07:04
07:30 (WEA 10) | 19:13 31
06:58 (WEA 10) | 07:06
07:29 (WEA 10) | 19:10 31
06:58 (WEA 10) | 07:08
07:29 (WEA 10) | 19:08 31
06:57 (WEA 10) | 07:09
07:28 (WEA 10) | 19:06 31
06:58 (WEA 10) | 07:11
07:28 (WEA 10) | 19:03 31
06:57 (WEA 10) | 07:13
07:27 (WEA 10) | 19:01 31
06:58 (WEA 10) | 07:14
07:27 (WEA 10) | 18:59 29
06:58 (WEA 10) |
07:25 (WEA 10) |
| 381
| 680
| 0,37
| 0,96
| 0,68
| 0,24
| 161

Jan Feb Mar

Apr Mai

Jun

Jul

<

O d51 - Sollingen, Pabstorfer Weg 10

LS I L SRS R D

Sonnenscheinwahrscheinlichkeit S (Mittlere tagliche Sonnenstunden) [BRAUNSCHWEIG]
Aug Sep Okt Nov Dez

1,53 2,47 3,43 5,17 7,00 6,63 6,76 6,51 4,71 3,31 1,88 1,07

Betriebsdauer je Sektor
N NNO ONO O O0SO SSO S
226 228 328 604 614 711 519 1.152 1.454 1.306 873
Startwindgeschwindigkeit: Startwindgeschw. aus Leistungskennlinie

| Oktober

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

| 07:08

27
26
23
21

16

13
17
19
21
21
2
23
2
21
19
23
27
28
27
24
26
28
30
30
30
31
31
31
30

0,31

0,96

0,63

0,18
132

| November

07:50 (WEA 11) | 07:10
08:17 (WEA 11) | 16:50
07:50 (WEA 11) | 07:12
08:16 (WEA 11) | 16:48
07:52 (WEA 11) | 07:14
08:15 (WEA 11) | 16:46
07:53 (WEA 11) | 07:16
08:14 (WEA 11) | 16:44
07:54 (WEA 11) | 07:18
08:10 (WEA 11) | 16:43
07:58 (WEA 11) | 07:19
08:07 (WEA 11) | 16:41
08:18 (WEA 06) | 07:21
08:25 (WEA 06) | 16:39
08:14 (WEA 06) | 07:23
08:27 (WEA 06) | 16:37
08:12 (WEA 06) | 07:25
08:29 (WEA 06) | 16:36
08:11 (WEA 06) | 07:27
08:30 (WEA 06) | 16:34
08:10 (WEA 06) | 07:28
08:31 (WEA 06) | 16:33
08:10 (WEA 06) | 07:30
08:31 (WEA 06) | 16:31
08:08 (WEA 06) | 07:32
08:30 (WEA 06) | 16:30
08:08 (WEA 06) | 07:34
08:31 (WEA 06) | 16:28
08:08 (WEA 06) | 07:35
08:30 (WEA 06) | 16:27
08:09 (WEA 06) | 07:37
08:30 (WEA 06) | 16:25
08:10 (WEA 06) | 07:39
08:29 (WEA 06) | 16:24
08:12 (WEA 06) | 07:41
09:11 (WEA 12) | 16:22
08:13 (WEA 06) | 07:42
09:14 (WEA 12) | 16:21
08:15 (WEA 06) | 07:44
09:16 (WEA 12) | 16:20
08:17 (WEA 06) | 07:46
09:18 (WEA 12) | 16:19
08:55 (WEA 12) | 07:47
09:19 (WEA 12) | 16:18
08:54 (WEA 12) | 07:49
09:20 (WEA 12) | 16:16
08:53 (WEA 12) | 07:51
09:21 (WEA 12) | 16:15
07:52 (WEA 12) | 07:52
08:22 (WEA 12) | 16:14
07:52 (WEA 12) | 07:54
08:22 (WEA 12) | 16:13
07:52 (WEA 12) | 07:56
08:22 (WEA 12) | 16:12
07:51 (WEA 12) | 07:57
08:22 (WEA 12) | 16:12
07:51 (WEA 12) | 07:59
08:22 (WEA 12) | 16:11
07:51 (WEA 12) | 08:00
08:22 (WEA 12) | 16:10
07:51 (WEA 12) |

08:21 (WEA 12) |

266

30
29
28
26
26
25
23
23
22
22
20
19
16
13

10

12
15
18
21
23
24
25

27

508
0,21
0,96
0,60
0,12

60

| Dezember

07:51 (WEA 12) | 08:02
08:21 (WEA 12) | 16:09
07:52 (WEA 12) | 08:03
08:21 (WEA 12) | 16:09
07:52 (WEA 12) | 08:04
08:20 (WEA 12) | 16:08
07:53 (WEA 12) | 08:06
08:19 (WEA 07) | 16:07
07:54 (WEA 12) | 08:07
08:20 (WEA 07) | 16:07
07:55 (WEA 12) | 08:08
08:20 (WEA 07) | 16:06
07:57 (WEA 07) | 08:10
08:20 (WEA 07) | 16:06
07:57 (WEA 07) | 08:11
08:20 (WEA 07) | 16:06
07:58 (WEA 07) | 08:12
08:20 (WEA 07) | 16:05
07:58 (WEA 07) | 08:13
08:20 (WEA 07) | 16:05
07:59 (WEA 07) | 08:14
08:19 (WEA 07) | 16:05
08:00 (WEA 07) | 08:15
08:19 (WEA 07) | 16:05
08:02 (WEA 07) | 08:16
08:18 (WEA 07) | 16:05
08:04 (WEA 07) | 08:17
08:17 (WEA 07) | 16:05
08:06 (WEA 07) | 08:18
08:16 (WEA 07) | 16:05
08:08 (WEA 07) | 08:19
08:14 (WEA 07) | 16:05

| 08:20

| 16:05

| 08:21

| 16:05

| 08:21

| 16:06

| 08:22

| 16:06

| 08:23

| 16:06
09:29 (WEA 13) | 08:23
09:34 (WEA 13) | 16:07
09:26 (WEA 13) | 08:24
09:38 (WEA 13) | 16:07
09:24 (WEA 13) | 08:24
09:39 (WEA 13) | 16:08
09:23 (WEA 13) | 08:25
09:41 (WEA 13) | 16:09
09:22 (WEA 13) | 08:25
09:43 (WEA 13) | 16:09
09:21 (WEA 13) | 08:25
09:44 (WEA 13) | 16:10
09:21 (WEA 13) | 08:25
09:45 (WEA 13) | 16:11
09:21 (WEA 13) | 08:25
09:46 (WEA 13) | 16:12
09:20 (WEA 13) | 08:26
09:47 (WEA 13) | 16:13

| 08:26

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

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

27
28
28
30
30
30
30
31
31
31
32
32
32
32
32
32
32
32
33
33
32
32
33
33
33
32
32
33
32
33
32
0,14
0,96
0,57

0,07
71

SSW wWsw W  WNW NNW Summe

414  8.429

09:21 (WEA 13)
09:48 (WEA 13)
09:20 (WEA 13)
09:48 (WEA 13)
09:21 (WEA 13)
09:49 (WEA 13)
09:20 (WEA 13)
09:50 (WEA 13)
09:21 (WEA 13)
09:51 (WEA 13)
09:21 (WEA 13)
09:51 (WEA 13)
09:22 (WEA 13)
09:52 (WEA 13)
09:22 (WEA 13)
09:53 (WEA 13)
09:22 (WEA 13)
09:53 (WEA 13)
09:22 (WEA 13)
09:53 (WEA 13)
09:22 (WEA 13)
09:54 (WEA 13)
09:22 (WEA 13)
09:54 (WEA 13)
09:23 (WEA 13)
09:55 (WEA 13)
09:23 (WEA 13)
09:55 (WEA 13)
09:24 (WEA 13)
09:56 (WEA 13)
09:24 (WEA 13)
09:56 (WEA 13)
09:25 (WEA 13)
09:57 (WEA 13)
09:26 (WEA 13)
09:58 (WEA 13)
09:25 (WEA 13)
09:58 (WEA 13)
09:26 (WEA 13)
09:59 (WEA 13)
09:27 (WEA 13)
09:59 (WEA 13)
09:27 (WEA 13)
09:59 (WEA 13)
09:27 (WEA 13)
10:00 (WEA 13)
09:28 (WEA 13)
10:01 (WEA 13)
09:28 (WEA 13)
10:01 (WEA 13)
09:29 (WEA 13)
10:01 (WEA 13)
09:29 (WEA 13)
10:01 (WEA 13)
09:30 (WEA 13)
10:03 (WEA 13)
09:31 (WEA 13)
10:03 (WEA 13)
09:30 (WEA 13)
10:03 (WEA 13)
09:31 (WEA 13)
10:03 (WEA 13)

windPRO 3.4.424 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk
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Projekt:

Sollingen

Landwind Planung GmbH & Co.KG

Watenstedter Str. 11

38384 Gevensleben

Lizenzierter Anwender:

SOWIWAS - Energie GmbH

Watenstedter StraBe 11

DE-38384 Gevensleben
+49 05354 /99 06 - 235

Andreas Schulze / gutachten@sowiwas.de

Berechnet:

17.11.2021 11:42/3.4.424

SHADOW - Kalender

Berechnung_j: GB 17x N163 5,7MW, 202110, meteorologisch, 37 I0Schattenrezeptor: 10 d54 - Séllingen, Pabstorfer Weg 15

Voraussetzungen fiir Berechnung des Schattenwurfs

| Januar

1]08:26

| 16:15

2] 08:25

| 16:16

3]08:25

| 16:17

4] 08:25

| 16:18

5 08:25

| 16:19

6 | 08:25

| 16:21

71 08:24

| 16:22

8] 08:24

| 16:23

9| 08:23

| 16:25

10 | 08:23

| 16:26

11 | 08:22

| 16:27

12 | 08:21

| 16:29

13 | 08:21

| 16:30

14 | 08:20

| 16:32

15| 08:19

| 16:33

16 | 08:18

| 16:35

17 | 08:17

| 16:37

18 | 08:16

| 16:38

19 | 08:15

| 16:40

20 | 08:14

| 16:42

21| 08:13

| 16:43

22 | 08:12

| 16:45

23| 08:11

| 16:47

241 08:10

| 16:48

25 | 08:08

| 16:50

26 | 08:07

| 16:52

27 | 08:06

| 16:54

28 | 08:04

| 16:56

29 | 08:03

| 16:57

30 | 08:02

| 16:59

31 | 08:00

| 17:01

Sonnenscheinstunden | 258
astr.max.mdgl.Beschattung |
Red.Sonnenscheinwahrsch. |
Reduktion Betriebsdauer |
Reduktion Windrichtung |
Gesamte Reduktion |
Met.wahrsch.Beschattung |

36
35
36
36
36
36
36
36
36
36
35
35
34
34
33
32
32
31
29
27
26
24

21

10

802
0,18
0,96
0,57
0,10

78

| Februar

09:29 (WEA 13) | 07:59
10:05 (WEA 13) | 17:03
09:30 (WEA 13) | 07:57
10:05 (WEA 13) | 17:05
09:30 (WEA 13) | 07:55
10:06 (WEA 13) | 17:07
09:30 (WEA 13) | 07:54
10:06 (WEA 13) | 17:08
09:31 (WEA 13) | 07:52
10:07 (WEA 13) | 17:10
09:31 (WEA 13) | 07:50
10:07 (WEA 13) | 17:12
09:32 (WEA 13) | 07:49
10:08 (WEA 13) | 17:14
09:32 (WEA 13) | 07:47
10:08 (WEA 13) | 17:16
09:32 (WEA 13) | 07:45
10:08 (WEA 13) | 17:18
09:33 (WEA 13) | 07:43
10:09 (WEA 13) | 17:20
09:34 (WEA 13) | 07:41
10:09 (WEA 13) | 17:22
09:34 (WEA 13) | 07:40
10:09 (WEA 13) | 17:23
09:35 (WEA 13) | 07:38
10:09 (WEA 13) | 17:25
09:35 (WEA 13) | 07:36
10:09 (WEA 13) | 17:27
09:36 (WEA 13) | 07:34
10:09 (WEA 13) | 17:29
09:37 (WEA 13) | 07:32
10:09 (WEA 13) | 17:31
09:37 (WEA 13) | 07:30
10:09 (WEA 13) | 17:33
09:38 (WEA 13) | 07:28
10:09 (WEA 13) | 17:35
09:40 (WEA 13) | 07:26
10:09 (WEA 13) | 17:36
09:41 (WEA 13) | 07:24
10:08 (WEA 13) | 17:38
09:41 (WEA 13) | 07:22
10:07 (WEA 13) | 17:40
09:43 (WEA 13) | 07:20
10:07 (WEA 13) | 17:42
09:45 (WEA 13) | 07:18
10:06 (WEA 13) | 17:44
09:46 (WEA 13) | 07:16
10:04 (WEA 13) | 17:46
09:48 (WEA 13) | 07:13
10:03 (WEA 13) | 17:48
09:52 (WEA 13) | 07:11
09:59 (WEA 13) | 17:49

| 07:09

| 17:51

| 07:07

| 17:53

|

|

|
08:27 (WEA 07) |
08:37 (WEA 07) |
| 277
I
|
|
|
|

14
17
19
21
23
23
24
24
25
26
28
29
29
29
31
32
33
34
34
34
34
34
32
32
30
35
38

39

803
0,25
0,96
0,62
0,14

116

| Marz

08:25 (WEA 07) | 07:05
08:39 (WEA 07) | 17:55
08:23 (WEA 07) | 07:03
08:40 (WEA 07) | 17:57
08:22 (WEA 07) | 07:00
08:41 (WEA 07) | 17:58
08:22 (WEA 07) | 06:58
08:43 (WEA 07) | 18:00
08:21 (WEA 07) | 06:56
08:44 (WEA 07) | 18:02
08:21 (WEA 07) | 06:54
08:44 (WEA 07) | 18:04
08:20 (WEA 07) | 06:51
08:44 (WEA 07) | 18:06
08:20 (WEA 07) | 06:49
08:44 (WEA 07) | 18:07
08:20 (WEA 07) | 06:47
08:45 (WEA 07) | 18:09
08:18 (WEA 12) | 06:45
08:44 (WEA 07) | 18:11
08:16 (WEA 12) | 06:42
08:44 (WEA 07) | 18:13
08:16 (WEA 12) | 06:40
08:45 (WEA 07) | 18:15
08:15 (WEA 12) | 06:38
08:44 (WEA 07) | 18:16
08:13 (WEA 12) | 06:36
08:42 (WEA 07) | 18:18
08:12 (WEA 12) | 06:33
08:43 (WEA 12) | 18:20
08:12 (WEA 12) | 06:31
08:44 (WEA 12) | 18:22
08:11 (WEA 12) | 06:29
08:44 (WEA 12) | 18:23
08:11 (WEA 12) | 06:26
08:45 (WEA 12) | 18:25
08:11 (WEA 12) | 06:24
08:45 (WEA 12) | 18:27
08:11 (WEA 12) | 06:22
08:45 (WEA 12) | 18:28
08:11 (WEA 12) | 06:19
08:45 (WEA 12) | 18:30
08:11 (WEA 12) | 06:17
08:45 (WEA 12) | 18:32
08:12 (WEA 12) | 06:15
08:44 (WEA 12) | 18:34
08:11 (WEA 12) | 06:12
08:43 (WEA 12) | 18:35
08:12 (WEA 12) | 06:10
08:42 (WEA 12) | 18:37
07:35 (WEA 06) | 06:08
08:41 (WEA 12) | 18:39
07:33 (WEA 06) | 06:05
08:40 (WEA 12) | 18:41
07:31 (WEA 06) | 06:03
08:39 (WEA 12) | 18:42

| 07:01

| 19:44

| 06:58

| 19:46

| 06:56

| 19:47
367

<

Sonnenscheinwahrscheinlichkeit S (Mittlere tagliche Sonnenstunden) [BRAUNSCHWEIG]

Jan Feb Mar

Apr

Mai

Jun  Jul

Aug Sep Okt Nov Dez

1,53 2,47 3,43 5,17 7,00 6,63 6,76 6,51 4,71 3,31 1,88 1,07

Betriebsdauer je Sektor

N NNO ONO O 0SO SsO S
226 228 328 604 614 711 519 1.152 1.454 1.306 873

Startwindgeschwindigkeit: Startwindgeschw. aus Leistungskennlinie

39
35
23
23
23
23
23
21
20
18

14

11
18
2
25
28
30
31
33
33
33
33
33
33
33
31
30
728
0,29
0,96
0,66

0,18
131

| April

07:28 (WEA 06) | 06:54
08:36 (WEA 12) | 19:49
07:27 (WEA 06) | 06:52
08:33 (WEA 12) | 19:51
07:26 (WEA 06) | 06:49
07:49 (WEA 06) | 19:53
07:26 (WEA 06) | 06:47
07:49 (WEA 06) | 19:54
07:25 (WEA 06) | 06:45
07:48 (WEA 06) | 19:56
07:25 (WEA 06) | 06:42
07:48 (WEA 06) | 19:58
07:25 (WEA 06) | 06:40
07:48 (WEA 06) | 19:59
07:25 (WEA 06) | 06:38
07:46 (WEA 06) | 20:01
07:26 (WEA 06) | 06:36
07:46 (WEA 06) | 20:03
07:27 (WEA 06) | 06:33
07:45 (WEA 06) | 20:05
07:28 (WEA 06) | 06:31
07:42 (WEA 06) | 20:06
07:30 (WEA 06) | 06:29
07:39 (WEA 06) | 20:08

| 06:27

| 20:10

| 06:24

| 20:11

| 06:22

| 20:13
07:04 (WEA 11) | 06:20
07:15 (WEA 11) | 20:15
06:59 (WEA 11) | 06:18
07:17 (WEA 11) | 20:17
06:57 (WEA 11) | 06:16
07:19 (WEA 11) | 20:18
06:56 (WEA 11) | 06:13
07:21 (WEA 11) | 20:20
06:53 (WEA 11) | 06:11
07:21 (WEA 11) | 20:22
06:52 (WEA 11) | 06:09
07:22 (WEA 11) | 20:23
06:52 (WEA 11) | 06:07
07:23 (WEA 11) | 20:25
06:50 (WEA 11) | 06:05
07:23 (WEA 11) | 20:27
06:50 (WEA 11) | 06:03
07:23 (WEA 11) | 20:29
06:50 (WEA 11) | 06:01
07:23 (WEA 11) | 20:30
06:49 (WEA 11) | 05:59
07:22 (WEA 11) | 20:32
06:49 (WEA 11) | 05:57
07:22 (WEA 11) | 20:34
06:49 (WEA 11) | 05:55
07:22 (WEA 11) | 20:35
07:48 (WEA 11) | 05:53
08:21 (WEA 11) | 20:37
07:49 (WEA 11) | 05:51
08:20 (WEA 11) | 20:39
07:49 (WEA 11) |
08:19 (WEA 11) |

| 416

|

|

|

|

|

28
32
33
31
30
19
22
2
2
21
21
19
17
14

10

16
21
23
26
28
29
31
31
32
32
33
33

32

717
0,37
0,96
0,71
0,25

176

07:49 (WEA 11) | 05:49
08:17 (WEA 11) | 20:40
07:14 (WEA 01) | 05:47
08:16 (WEA 11) | 20:42
07:12 (WEA 01) | 05:45
08:15 (WEA 11) | 20:44
07:10 (WEA 01) | 05:43
08:12 (WEA 11) | 20:46
07:07 (WEA 01) | 05:41
08:09 (WEA 11) | 20:47
07:05 (WEA 01) | 05:39
07:24 (WEA 01) | 20:49
07:03 (WEA 01) | 05:37
07:25 (WEA 01) | 20:50
07:03 (WEA 01) | 05:36
07:25 (WEA 01) | 20:52
07:02 (WEA 01) | 05:34
07:24 (WEA 01) | 20:54
07:02 (WEA 01) | 05:32
07:23 (WEA 01) | 20:55
07:02 (WEA 01) | 05:30
07:23 (WEA 01) | 20:57
07:03 (WEA 01) | 05:29
07:22 (WEA 01) | 20:59
07:03 (WEA 01) | 05:27
07:20 (WEA 01) | 21:00
07:04 (WEA 01) | 05:26
07:18 (WEA 01) | 21:02
07:06 (WEA 01) | 05:24
07:16 (WEA 01) | 21:03

| 05:22

| 21:05
06:48 (WEA 10) | 05:21
06:57 (WEA 10) | 21:06
06:45 (WEA 10) | 05:19
07:01 (WEA 10) | 21:08
06:42 (WEA 10) | 05:18
07:03 (WEA 10) | 21:09
06:41 (WEA 10) | 05:17
07:04 (WEA 10) | 21:11
06:39 (WEA 10) | 05:15
07:05 (WEA 10) | 21:12
06:38 (WEA 10) | 05:14
07:06 (WEA 10) | 21:14
06:37 (WEA 10) | 05:13
07:06 (WEA 10) | 21:15
06:36 (WEA 10) | 05:11
07:07 (WEA 10) | 21:17
06:36 (WEA 10) | 05:10
07:07 (WEA 10) | 21:18
06:35 (WEA 10) | 05:09
07:07 (WEA 10) | 21:19
06:35 (WEA 10) | 05:08
07:07 (WEA 10) | 21:21
06:34 (WEA 10) | 05:07
07:07 (WEA 10) | 21:22
06:34 (WEA 10) | 05:06
07:07 (WEA 10) | 21:23
06:34 (WEA 10) | 05:05
07:06 (WEA 10) | 21:24

| 05:04

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

32
31
30
29
28
26
25
22
20
16

13

0,45
0,96
0,71
0,30

83

| Juni

06:34 (WEA 10) | 05:03
07:06 (WEA 10) | 21:27
06:34 (WEA 10) | 05:02
07:05 (WEA 10) | 21:28
06:35 (WEA 10) | 05:01
07:05 (WEA 10) | 21:29
06:35 (WEA 10) | 05:01
07:04 (WEA 10) | 21:30
06:35 (WEA 10) | 05:00
07:03 (WEA 10) | 21:31
06:36 (WEA 10) | 04:59
07:02 (WEA 10) | 21:32
06:37 (WEA 10) | 04:59
07:02 (WEA 10) | 21:33
06:38 (WEA 10) | 04:58
07:00 (WEA 10) | 21:34
06:39 (WEA 10) | 04:58
06:59 (WEA 10) | 21:35
06:41 (WEA 10) | 04:57
06:57 (WEA 10) | 21:35
06:42 (WEA 10) | 04:57
06:55 (WEA 10) | 21:36
06:46 (WEA 10) | 04:57
06:52 (WEA 10) | 21:37

| 04:56

| 21:37
04:56
1:38
4:56
1:39

ERS
[RET
(eR-o

456
1:40
456

g
[
oo

140
4:56
141

=R
Ty
=a

456
1:41
456

g
[
=2

141
4:57
141

BRT
&0
=3

458
1:41
458

g
LR
© =

141
4:59
1:41

NONONONONONONONONONONONONONONONORN

|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
| 500
|

|

|

|

|

|

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

SSW wWsw W  WNW NNW Summe
414  8.429

windPRO 3.4.424 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk
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Projekt:

Sollingen

Landwind Planung GmbH & Co.KG

Watenstedter Str. 11
38384 Gevensleben

Lizenzierter Anwender:
SOWIWAS - Energie GmbH
Watenstedter StraBe 11
DE-38384 Gevensleben
+49 05354 /99 06 - 235

Andreas Schulze / gutachten@sowiwas.de

Berechnet:

17.11.2021 11:42/3.4.424

SHADOW - Kalender

Berechnung: GB 17x N163 5,7MW, 202110, meteorologisch, 37 I0Schattenrezeptor: I

Voraussetzungen fiir Berechnung des Schattenwurfs

| Juli
1| 05:00
| 21:41
2| 05:01
| 21:40
3| 05:01
| 21:40
4| 05:02
| 21:40
5 05:03
| 21:39
6 | 05:04
| 21:39
7 | 05:05
| 21:38
8 | 05:06
| 21:37
9 | 05:07
| 21:37
10 | 05:08
| 21:36
11 | 05:09
| 21:35
12 | 05:10
| 21:34
13 | 05:11
| 21:33
14| 05:12
| 21:32
15| 05:13
| 21:31
16 | 05:14
| 21:30
17 | 05:16
| 21:29
18 | 05:17
| 21:28
19 | 05:18
| 21:27
20 | 05:19
| 21:26
21| 05:21
| 21:25
22| 05:22
| 21:23
23| 05:23
| 21:22
24 | 05:25
| 21:21
25 | 05:26
| 21:19
26 | 05:28
| 21:18
27 | 05:29
| 21:16
28 | 05:31
| 21:15
29 | 05:32
| 21:13
30 | 05:34
| 21:12
31| 05:35
| 21:10
Sonnenscheinstunden | 503

astr.max.mdgl.Beschattung |
Red.Sonnenscheinwahrsch. |
Reduktion Betriebsdauer |
Reduktion Windrichtung |
Gesamte Reduktion |
Met.wahrsch.Beschattung |

| August

5:37

g
o
©

5:38
1:07
5:40

1:03
5:43
1:02

NONONONONONO
ae
ro
=G

= a
[=3N
=gl

5:53
0:51

0:47
5:57

6:17
0:20

0:15
6:22

6:25
0:08

14
19
2
23
26
27
28
30
31
2
2
33
2
2
33
2
2
30
29
27
26
23
20

15

10
14
17
19

0,44

0,96

0,71

0,30
214

| September

06:55 (WEA 10) | 06:27
07:04 (WEA 10) | 20:06
06:52 (WEA 10) | 06:28
07:06 (WEA 10) | 20:04
06:50 (WEA 10) | 06:30
07:09 (WEA 10) | 20:02
06:48 (WEA 10) | 06:32
07:09 (WEA 10) | 19:59
06:47 (WEA 10) | 06:33
07:10 (WEA 10) | 19:57
06:46 (WEA 10) | 06:35
07:12 (WEA 10) | 19:55
06:45 (WEA 10) | 06:37
07:12 (WEA 10) | 19:52
06:45 (WEA 10) | 06:38
07:13 (WEA 10) | 19:50
06:43 (WEA 10) | 06:40
07:13 (WEA 10) | 19:48
06:43 (WEA 10) | 06:42
07:14 (WEA 10) | 19:46
06:42 (WEA 10) | 06:43
07:14 (WEA 10) | 19:43
06:42 (WEA 10) | 06:45
07:14 (WEA 10) | 19:41
06:42 (WEA 10) | 06:46
07:15 (WEA 10) | 19:39
06:42 (WEA 10) | 06:48
07:14 (WEA 10) | 19:36
06:42 (WEA 10) | 06:50
07:14 (WEA 10) | 19:34
06:41 (WEA 10) | 06:51
07:14 (WEA 10) | 19:32
06:42 (WEA 10) | 06:53
07:14 (WEA 10) | 19:29
06:41 (WEA 10) | 06:55
07:13 (WEA 10) | 19:27
06:42 (WEA 10) | 06:56
07:12 (WEA 10) | 19:24
06:42 (WEA 10) | 06:58
07:11 (WEA 10) | 19:22
06:43 (WEA 10) | 07:00
07:10 (WEA 10) | 19:20
06:43 (WEA 10) | 07:01
07:09 (WEA 10) | 19:17
06:45 (WEA 10) | 07:03
07:08 (WEA 10) | 19:15
06:46 (WEA 10) | 07:04
07:06 (WEA 10) | 19:13
06:48 (WEA 10) | 07:06
07:03 (WEA 10) | 19:10
06:52 (WEA 10) | 07:08
06:59 (WEA 10) | 19:08
| 07:09
| 19:06
07:08 (WEA 01) | 07:11
07:18 (WEA 01) | 19:03
07:05 (WEA 01) | 07:13
07:19 (WEA 01) | 19:01
07:04 (WEA 01) | 07:14
07:21 (WEA 01) | 18:59
07:02 (WEA 01) |
07:21 (WEA 01) |
381

21
21
2
2
2
19
30
32
33
31
27
29
31
32
33
34
34
34
34
32
32
30
28
26
24

20

747
0,37
0,96
0,69
0,24

178

Jan Feb Mar

Apr Mai

Betriebsdauer je Sektor
N NNO ONO O O0SO SsO S
226 228 328 604 614 711 519 1.152 1.454 1.306 873

Startwindgeschwindigkeit: Startwindgeschw. aus Leistungskennlinie

| Oktober

07:01 (WEA 01) | 07:16
07:22 (WEA 01) | 18:56
07:01 (WEA 01) | 07:18
07:22 (WEA 01) | 18:54
07:00 (WEA 01) | 07:19
07:22 (WEA 01) | 18:52
07:00 (WEA 01) | 07:21
07:22 (WEA 01) | 18:49
06:59 (WEA 01) | 07:23
07:21 (WEA 01) | 18:47
07:01 (WEA 01) | 07:25
07:20 (WEA 01) | 18:45
07:02 (WEA 01) | 07:26
08:04 (WEA 11) | 18:43
07:04 (WEA 01) | 07:28
08:06 (WEA 11) | 18:40
07:06 (WEA 01) | 07:30
08:09 (WEA 11) | 18:38
07:07 (WEA 01) | 07:31
08:09 (WEA 11) | 18:36
07:43 (WEA 11) | 07:33
08:10 (WEA 11) | 18:34
07:41 (WEA 11) | 07:35
08:10 (WEA 11) | 18:31
07:40 (WEA 11) | 07:37
08:11 (WEA 11) | 18:29
07:40 (WEA 11) | 07:38
08:12 (WEA 11) | 18:27
07:38 (WEA 11) | 07:40
08:11 (WEA 11) | 18:25
07:38 (WEA 11) | 07:42
08:12 (WEA 11) | 18:22
07:37 (WEA 11) | 07:43
08:11 (WEA 11) | 18:20
07:37 (WEA 11) | 07:45
08:11 (WEA 11) | 18:18
07:37 (WEA 11) | 07:47
08:11 (WEA 11) | 18:16
07:37 (WEA 11) | 07:49
08:09 (WEA 11) | 18:14
07:37 (WEA 11) | 07:51
08:09 (WEA 11) | 18:12
07:37 (WEA 11) | 07:52
08:07 (WEA 11) | 18:10
07:38 (WEA 11) | 07:54
08:06 (WEA 11) | 18:08
07:39 (WEA 11) | 07:56
08:05 (WEA 11) | 18:06
07:39 (WEA 11) | 06:58
08:03 (WEA 11) | 17:04
07:41 (WEA 11) | 06:59
08:01 (WEA 11) | 17:02
07:44 (WEA 11) | 07:01
07:58 (WEA 11) | 17:00

| 07:03

| 16:58

| 07:05

| 16:56

| 07:07

| 16:54

| 07:08

13
16
19
21
2
23
23
23
23
31
38
39
38
37
34
31
32
33
33
34
34
34
34
33
32
31
29
30
28
28
0,31
0,96
0,63

0,18
160

Jun

| November

08:11 (WEA 06) | 07:10
08:16 (WEA 06) | 16:50
08:07 (WEA 06) | 07:12
08:20 (WEA 06) | 16:48
08:06 (WEA 06) | 07:14
08:22 (WEA 06) | 16:46
08:04 (WEA 06) | 07:16
08:23 (WEA 06) | 16:44
08:02 (WEA 06) | 07:18
08:23 (WEA 06) | 16:43
08:02 (WEA 06) | 07:19
08:24 (WEA 06) | 16:41
08:01 (WEA 06) | 07:21
08:24 (WEA 06) | 16:39
08:00 (WEA 06) | 07:23
08:23 (WEA 06) | 16:37
08:00 (WEA 06) | 07:25
08:23 (WEA 06) | 16:36
08:00 (WEA 06) | 07:27
08:23 (WEA 06) | 16:34
08:00 (WEA 06) | 07:28
09:05 (WEA 12) | 16:33
08:01 (WEA 06) | 07:30
09:09 (WEA 12) | 16:31
08:02 (WEA 06) | 07:32
09:10 (WEA 12) | 16:30
08:04 (WEA 06) | 07:34
09:11 (WEA 12) | 16:28
08:06 (WEA 06) | 07:35
09:13 (WEA 12) | 16:27
08:08 (WEA 06) | 07:37
09:14 (WEA 12) | 16:25
08:44 (WEA 12) | 07:39
09:15 (WEA 12) | 16:24
08:42 (WEA 12) | 07:41
09:14 (WEA 12) | 16:22
08:42 (WEA 12) | 07:42
09:15 (WEA 12) | 16:21
08:42 (WEA 12) | 07:44
09:15 (WEA 12) | 16:20
08:41 (WEA 12) | 07:46
09:15 (WEA 12) | 16:19
08:41 (WEA 12) | 07:47
09:15 (WEA 12) | 16:18
08:41 (WEA 12) | 07:49
09:15 (WEA 12) | 16:16
08:41 (WEA 12) | 07:51
09:15 (WEA 12) | 16:15
07:42 (WEA 12) | 07:52
08:15 (WEA 12) | 16:14
07:42 (WEA 12) | 07:54
08:14 (WEA 12) | 16:13
07:43 (WEA 12) | 07:56
08:14 (WEA 12) | 16:12
07:43 (WEA 12) | 07:57
08:12 (WEA 07) | 16:12
07:43 (WEA 12) | 07:59
08:13 (WEA 07) | 16:11
07:45 (WEA 12) | 08:00
08:13 (WEA 07) | 16:10
07:46 (WEA 12) |

08:14 (WEA 07) |

266

26
24
24
24
23
2
21
19
17

14

15
18
21
24
26
27
29
31
31
32
33
34
34

35

621
0,21
0,96
0,59
0,12

72

Jul

O d54 - Sollingen, Pabstorfer Weg 15
Sonnenscheinwahrscheinlichkeit S (Mittlere tagliche Sonnenstunden) [BRAUNSCHWEIG]
Aug Sep Okt Nov Dez

1,53 2,47 3,43 5,17 7,00 6,63 6,76 6,51 4,71 3,31 1,88 1,07

SSW wWsw W  WNW NNW Summe

| Dezember

07:48 (WEA 12) | 08:02
08:14 (WEA 07) | 16:09
07:50 (WEA 07) | 08:03
08:14 (WEA 07) | 16:09
07:50 (WEA 07) | 08:04
08:14 (WEA 07) | 16:08
07:50 (WEA 07) | 08:06
08:14 (WEA 07) | 16:07
07:51 (WEA 07) | 08:07
08:14 (WEA 07) | 16:07
07:51 (WEA 07) | 08:08
08:13 (WEA 07) | 16:06
07:52 (WEA 07) | 08:10
08:13 (WEA 07) | 16:06
07:53 (WEA 07) | 08:11
08:12 (WEA 07) | 16:06
07:54 (WEA 07) | 08:12
08:11 (WEA 07) | 16:05
07:56 (WEA 07) | 08:13
08:10 (WEA 07) | 16:05
07:58 (WEA 07) | 08:14
08:07 (WEA 07) | 16:05

| 08:15

| 16:05

| 08:16

| 16:05

| 08:17

| 16:05

| 08:18

| 16:05
09:24 (WEA 13) | 08:19
09:32 (WEA 13) | 16:05
09:21 (WEA 13) | 08:20
09:36 (WEA 13) | 16:05
09:20 (WEA 13) | 08:21
09:38 (WEA 13) | 16:05
09:19 (WEA 13) | 08:21
09:40 (WEA 13) | 16:06
09:18 (WEA 13) | 08:22
09:42 (WEA 13) | 16:06
09:17 (WEA 13) | 08:23
09:43 (WEA 13) | 16:06
09:17 (WEA 13) | 08:23
09:44 (WEA 13) | 16:07
09:16 (WEA 13) | 08:24
09:45 (WEA 13) | 16:07
09:15 (WEA 13) | 08:24
09:46 (WEA 13) | 16:08
09:16 (WEA 13) | 08:25
09:47 (WEA 13) | 16:09
09:16 (WEA 13) | 08:25
09:48 (WEA 13) | 16:09
09:15 (WEA 13) | 08:25
09:48 (WEA 13) | 16:10
09:15 (WEA 13) | 08:25
09:49 (WEA 13) | 16:11
09:16 (WEA 13) | 08:25
09:50 (WEA 13) | 16:12
09:15 (WEA 13) | 08:26
09:50 (WEA 13) | 16:13

| 08:26

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

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

35
35
36
36
36
36
36
36
36
36
36
36
36
36
36
35
36
35
35
35
35
35
35
35
35
36
36
35
36
35
36
1103
0,14
0,96
0,57

0,07
80

<

414  8.429

09:16 (WEA 13)
09:51 (WEA 13)
09:16 (WEA 13)
09:51 (WEA 13)
09:16 (WEA 13)
09:52 (WEA 13)
09:16 (WEA 13)
09:52 (WEA 13)
09:17 (WEA 13)
09:53 (WEA 13)
09:17 (WEA 13)
09:53 (WEA 13)
09:18 (WEA 13)
09:54 (WEA 13)
09:18 (WEA 13)
09:54 (WEA 13)
09:18 (WEA 13)
09:54 (WEA 13)
09:19 (WEA 13)
09:55 (WEA 13)
09:19 (WEA 13)
09:55 (WEA 13)
09:19 (WEA 13)
09:55 (WEA 13)
09:20 (WEA 13)
09:56 (WEA 13)
09:20 (WEA 13)
09:56 (WEA 13)
09:21 (WEA 13)
09:57 (WEA 13)
09:22 (WEA 13)
09:57 (WEA 13)
09:22 (WEA 13)
09:58 (WEA 13)
09:23 (WEA 13)
09:58 (WEA 13)
09:23 (WEA 13)
09:58 (WEA 13)
09:24 (WEA 13)
09:59 (WEA 13)
09:25 (WEA 13)
10:00 (WEA 13)
09:25 (WEA 13)
10:00 (WEA 13)
09:25 (WEA 13)
10:00 (WEA 13)
09:26 (WEA 13)
10:01 (WEA 13)
09:26 (WEA 13)
10:01 (WEA 13)
09:26 (WEA 13)
10:02 (WEA 13)
09:26 (WEA 13)
10:02 (WEA 13)
09:28 (WEA 13)
10:03 (WEA 13)
09:28 (WEA 13)
10:04 (WEA 13)
09:28 (WEA 13)
10:03 (WEA 13)
09:28 (WEA 13)
10:04 (WEA 13)

windPRO 3.4.424 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk

1712021115774 WINAPRO '



Projekt:

Sollingen

Landwind Planung GmbH & Co.KG

Watenstedter Str. 11
38384 Gevensleben

Lizenzierter Anwender:

SOWIWAS - Energie GmbH
Watenstedter StraBe 11
DE-38384 Gevensleben

+49 05354 /99 06 - 235

Andreas Schulze / gutachten@sowiwas.de

Berechnet:

17.11.2021 11:42/3.4.424

SHADOW - Kalender

Berechnung: GB 17x N163 5,7MW, 202110, meteorolo

Voraussetzungen fiir Berechnung des Schattenwurfs

| Januar

8:26
6:15
8:26
6:16
8:25
6:17
8:25
6:18
8:25
6:19
8:25
6:21
8:24
6:22
8:24
6:23
8:23
6:24
8:23
6:26
8:22
6:27
8:21
6:29
8:21
6:30
8:20
6:32
8:19
6:33
8:18
6:35
8:17
6:37
8:16

OHOFHOFHOHOHOFHOHOFHOFHOFHOFEFOFEHOFEOFEOFEOREOREOREO

Sonnenscheinstunden | 258
astr.max.mdgl.Beschattung |
Red.Sonnenscheinwahrsch. |
Reduktion Betriebsdauer |
Reduktion Windrichtung |
Gesamte Reduktion |
Met.wahrsch.Beschattung |

25
25
26
25
25
25
24
24
23
22
22
21
20
19
17
15

12

14
17
19
21
23
482
0,18
0,96
0,57

0,10
48

| Februar

09:16 (WEA 12) | 07:59
09:41 (WEA 12) | 17:03
09:17 (WEA 12) | 07:57
09:42 (WEA 12) | 17:05
09:17 (WEA 12) | 07:55
09:43 (WEA 12) | 17:07
09:17 (WEA 12) | 07:54
09:42 (WEA 12) | 17:08
09:18 (WEA 12) | 07:52
09:43 (WEA 12) | 17:10
09:18 (WEA 12) | 07:50
09:43 (WEA 12) | 17:12
09:20 (WEA 12) | 07:49
09:44 (WEA 12) | 17:14
09:20 (WEA 12) | 07:47
09:44 (WEA 12) | 17:16
09:21 (WEA 12) | 07:45
09:44 (WEA 12) | 17:18
09:22 (WEA 12) | 07:43
09:44 (WEA 12) | 17:20
09:22 (WEA 12) | 07:41
09:44 (WEA 12) | 17:22
09:23 (WEA 12) | 07:40
09:44 (WEA 12) | 17:23
09:24 (WEA 12) | 07:38
09:44 (WEA 12) | 17:25
09:24 (WEA 12) | 07:36
09:43 (WEA 12) | 17:27
09:26 (WEA 12) | 07:34
09:43 (WEA 12) | 17:29
09:27 (WEA 12) | 07:32
09:42 (WEA 12) | 17:31
09:29 (WEA 12) | 07:30
09:41 (WEA 12) | 17:33
09:31 (WEA 12) | 07:28
09:40 (WEA 12) | 17:35

| 07:26

08:38 (WEA 11) | 07:11
08:47 (WEA 11) | 17:49
08:36 (WEA 11) | 07:09
08:50 (WEA 11) | 17:51
08:34 (WEA 11) | 07:07
08:51 (WEA 11) | 17:53
08:34 (WEA 11) |
08:53 (WEA 11) |
08:33 (WEA 11) |
08:54 (WEA 11) |
08:33 (WEA 11) |
08:56 (WEA 11) |
277

25
26
26
27
28
28
28
27
27
27
25
23
21
19

15

12
17
21

24

455
0,25
0,96
0,61
0,14

66

Jan Feb Mar

Apr Mai Jun Jul

gisch, 37 I0Schattenrezeptor: 10 d56 - Séllingen, PoststraBe 4

SIS 1 L o S PSSR SR Dt

Sonnenscheinwahrscheinlichkeit S (Mittlere tagliche Sonnenstunden) [BRAUNSCHWEIG]
Aug Sep Okt Nov Dez

1,53 2,47 3,43 5,17 7,00 6,63 6,76 6,51 4,71 3,31 1,88 1,07

Betriebsdauer je Sektor

N NNO ONO O 0SO SsO S
226 228 328 604 614 711 519 1.152 1.454 1.306 873

SSW wWsw W  WNW NNW Summe

414  8.429

Startwindgeschwindigkeit: Startwindgeschw. aus Leistungskennlinie

| Marz

08:32 (WEA 11) | 07:05
08:57 (WEA 11) | 17:55
08:31 (WEA 11) | 07:03
08:57 (WEA 11) | 17:57
08:31 (WEA 11) | 07:00
08:57 (WEA 11) | 17:58
08:31 (WEA 11) | 06:58
08:58 (WEA 11) | 18:00
08:31 (WEA 11) | 06:56
08:59 (WEA 11) | 18:02
08:31 (WEA 11) | 06:54
08:59 (WEA 11) | 18:04
08:31 (WEA 11) | 06:52
08:59 (WEA 11) | 18:06
08:31 (WEA 11) | 06:49
08:58 (WEA 11) | 18:07
08:31 (WEA 11) | 06:47
08:58 (WEA 11) | 18:09
08:31 (WEA 11) | 06:45
08:58 (WEA 11) | 18:11
08:32 (WEA 11) | 06:42
08:57 (WEA 11) | 18:13
08:34 (WEA 11) | 06:40
08:57 (WEA 11) | 18:15
08:35 (WEA 11) | 06:38
08:56 (WEA 11) | 18:16
08:36 (WEA 11) | 06:36
08:55 (WEA 11) | 18:18
08:37 (WEA 11) | 06:33
08:52 (WEA 11) | 18:20
08:40 (WEA 11) | 06:31
08:49 (WEA 11) | 18:22

| 06:29

| 18:23

| 06:26

07:42 (WEA 10) | 06:10
07:54 (WEA 10) | 18:37
07:40 (WEA 10) | 06:08
07:57 (WEA 10) | 18:39
07:38 (WEA 10) | 06:05
07:59 (WEA 10) | 18:41
07:36 (WEA 10) | 06:03
08:00 (WEA 10) | 18:42

| 07:01

26
27
29
29
30
30
30
29
28
28
26
24
20
16

10

382
0,29
0,96
0,64
0,18

67

| April | Mai | Juni
07:34 (WEA 10) | 06:54 | 05:49 | 05:03
08:00 (WEA 10) | 19:49 | 20:40 | 21:27
07:34 (WEA 10) | 06:52 | 05:47 | 05:02
08:01 (WEA 10) | 19:51 | 20:42 | 21:28
07:33 (WEA 10) | 06:49 | 05:45 | 05:01
08:02 (WEA 10) | 19:53 | 20:44 | 21:29
07:33 (WEA 10) | 06:47 | 05:43 | 05:01
08:02 (WEA 10) | 19:54 | 20:46 | 21:30
07:32 (WEA 10) | 06:45 | 05:41 | 05:00
08:02 (WEA 10) | 19:56 | 20:47 | 21:31
07:32 (WEA 10) | 06:42 | 05:39 | 04:59
08:02 (WEA 10) | 19:58 | 20:49 | 21:32
07:32 (WEA 10) | 06:40 | 05:37 | 04:59
08:02 (WEA 10) | 20:00 | 20:51 | 21:33
07:31 (WEA 10) | 06:38 | 05:36 | 04:58
08:00 (WEA 10) | 20:01 | 20:52 | 21:34
07:32 (WEA 10) | 06:35 | 05:34 | 04:58
08:00 (WEA 10) | 20:03 | 20:54 | 21:35
07:32 (WEA 10) | 06:33 | 05:32 | 04:57
08:00 (WEA 10) | 20:05 | 20:55 | 21:35
07:32 (WEA 10) | 06:31 | 05:30 | 04:57
07:58 (WEA 10) | 20:06 | 20:57 | 21:36
07:33 (WEA 10) | 06:29 | 05:29 | 04:56
07:57 (WEA 10) | 20:08 | 20:59 | 21:37
07:35 (WEA 10) | 06:27 | 05:27 | 04:56
07:55 (WEA 10) | 20:10 | 21:00 | 21:37
07:36 (WEA 10) | 06:24 | 05:26 | 04:56
07:52 (WEA 10) | 20:12 | 21:02 | 21:38
07:39 (WEA 10) | 06:22 | 05:24 | 04:56
07:49 (WEA 10) | 20:13 | 21:03 | 21:39
| 06:20 | 05:22 | 04:56
| 20:15 | 21:05 | 21:39
| 06:18 | 05:21 | 04:56
| 20:17 | 21:06 | 21:40
| 06:16 | 05:19 | 04:56
| 20:18 | 21:08 | 21:40
| 06:13 | 05:18 | 04:56
| 20:20 | 21:09 | 21:40
| 06:11 | 05:17 | 04:56
| 20:22 | 21:11 | 21:41
| 06:09 | 05:15 | 04:56
| 20:23 | 21:12 | 21:41
| 06:07 | 05:14 | 04:56
| 20:25 | 21:14 | 21:41
| 06:05 | 05:13 | 04:56
| 20:27 | 21:15 | 21:41
| 06:03 | 05:11 | 04:57
| 20:29 | 21:17 | 21:41
| 06:01 | 05:10 | 04:57
| 20:30 | 21:18 | 21:42
| 05:59 | 05:09 | 04:57
| 20:32 | 21:19 | 21:42
| 05:57 | 05:08 | 04:58
| 20:34 | 21:21 | 21:41
| 05:55 | 05:07 | 04:58
| 20:35 | 21:22 | 21:41
| 05:53 | 05:06 | 04:59
| 20:37 | 21:23 | 21:41
| 05:51 | 05:05 | 04:59
| 20:39 | 21:24 | 21:41
| | 05:04 |
| | 21:25 |
| 416 | 486 | 500
| | |
| | |
| | |
| | |
| | |
| | |

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

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

<
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Projekt:

Sollingen

Landwind Planung GmbH & Co.KG

Watenstedter Str. 11
38384 Gevensleben

Lizenzierter Anwender:

SOWIWAS - Energie GmbH
Watenstedter StraBe 11
DE-38384 Gevensleben

+49 0 53 54 /99 06 - 235

Andreas Schulze / gutachten@sowiwas.de

Berechnet:

17.11.2021 11:42/3.4.424

SHADOW - Kalender

Berechnung: GB 17x N163 5,7MW, 202110, meteorolo

Voraussetzungen fiir Berechnung des Schattenwurfs

|Juli

1] 05:00

| 21:41

2| 05:01

| 21:40

3 05:01

| 21:40

4| 05:02

| 21:40

5105:03

| 21:39

6 | 05:04

| 21:39

7 | 05:05

| 21:38

8 05:06

| 21:37

9 | 05:07

| 21:37

10 | 05:08

| 21:36

11 ] 05:09

| 21:35

12 ] 05:10

| 21:34

13 ] 05:11

| 21:33

14| 05:12

| 21:32

15 | 05:13

| 21:32

16 | 05:14

| 21:30

17 | 05:16

| 21:29

18 | 05:17

| 21:28

19 | 05:18

| 21:27

20 | 05:19

| 21:26

21| 05:21

| 21:25

22| 05:22

| 21:23

23] 05:23

| 21:22

24| 05:25

| 21:21

25| 05:26

| 21:19

26 | 05:28

| 21:18

27| 05:29

| 21:16

28| 05:31

| 21:15

29| 05:32

| 21:13

30 | 05:34

| 21:12

31]05:35

| 21:10

Sonnenscheinstunden | 503
astr.max.mogl.Beschattung |
Red.Sonnenscheinwahrsch. |
Reduktion Betriebsdauer |
Reduktion Windrichtung |
Gesamte Reduktion |
Met.wahrsch.Beschattung |

| August

5:37
1:09
5:38
1:07
5:40
1:05
5:41
1:04
5:43
1:02
5:44
1:00
5:46
0:58
5:48

<
o
o

5:49
0:54
5:51
0:53
5:52
0:51
5:54
0:49
5:56
0:47
5:57
0:45
5:59
0:43

0:41
6:02
0:39
6:04

<
w
N

6:05
0:35
6:07
0:32

I
=)
©

0:30
6:10
0:28
6:12

<
N}
a

6:14
0:24
6:15
0:22
6:17
0:20
6:19
0:17
6:20
0:15
6:22
0:13
6:24
0:11

NENSINININININININONONOINOINONOINONONONONONONONONONONONSONINGNSNSNS
N =}
81 =

0:08
454

| September

| 06:27
| 20:06
| 06:28
| 20:04
| 06:30
| 20:02
| 06:32
| 19:59
| 06:33
| 19:57
| 06:35
| 19:55
| 06:37
| 19:52
| 06:38
| 19:50
| 06:40
| 19:48
| 06:42
| 19:46
| 06:43
| 19:43
| 06:45
| 19:41
| 06:46
| 19:39
| 06:48
| 19:36
| 06:50
| 19:34
| 06:51
| 19:32
| 06:53
| 19:29
| 06:55
| 19:27
| 06:56
| 19:24
| 06:58
| 19:22
| 07:00
| 19:20
| 07:01
| 19:17
| 07:03
| 19:15
| 07:04
| 19:13
| 07:06
| 19:10
| 07:08
| 19:08

15

19

40
0,37
0,96
0,64
0,22

9

.

gisch, 37 I0Schattenrezeptor: 10 d56 - Séllingen, PoststraBe 4

g O oo o0 TOCD, S 0S8 ¢

Sonnenscheinwahrscheinlichkeit S (Mittlere tagliche Sonnenstunden) [BRAUNSCHWEIG]

Jan Feb Mar

Apr

Mai

Jun

Jul

Aug Sep Okt Nov Dez

1,53 2,47 3,43 5,17 7,00 6,63 6,76 6,51 4,71 3,31 1,88 1,07

Betriebsdauer je Sektor

N NNO ONO O 0SO SsO S
226 228 328 604 614 711 519 1.152 1.454 1.306 873

SSW wWsw W  WNW NNW Summe

414  8.429

Startwindgeschwindigkeit: Startwindgeschw. aus Leistungskennlinie

| Oktober
| 07:16
| 18:56 22
| 07:18
| 18:54 25
| 07:19
| 18:52 27
| 07:21
| 18:49 28
| 07:23
| 18:47 29
| 07:25
| 18:45 30
| 07:26
| 18:43 30
| 07:28
| 18:40 30
| 07:30
| 18:38 29
| 07:31
| 18:36 29
| 07:33
| 18:34 29
| 07:35
| 18:31 27
| 07:37
| 18:29 25
| 07:38
| 18:27 23
| 07:40
| 18:25 19
| 07:42
| 18:22 15
| 07:44
| 18:20 9
| 07:45
| 18:18
| 07:47
| 18:16
| 07:49
| 18:14
| 07:51
| 18:12
| 07:52
| 18:10
| 07:54
| 18:08
| 07:56
| 18:06
| 06:58
| 17:04
| 06:59
| 17:02 10
| 07:01
| 17:00 16
08:22 (WEA 10) | 07:03
08:28 (WEA 10) | 16:58 20
08:17 (WEA 10) | 07:05
08:32 (WEA 10) | 16:56 22
08:15 (WEA 10) | 07:07
08:34 (WEA 10) | 16:54 24
| 07:08
| 16:52 26
| 331
| 544
| 0,31
| 0,96
| 0,63
| 0,19
| 101

| November

08:13 (WEA 10) | 07:10
08:35 (WEA 10) | 16:50
08:11 (WEA 10) | 07:12
08:36 (WEA 10) | 16:48
08:10 (WEA 10) | 07:14
08:37 (WEA 10) | 16:46
08:10 (WEA 10) | 07:16
08:38 (WEA 10) | 16:44
08:08 (WEA 10) | 07:18
08:37 (WEA 10) | 16:43
08:08 (WEA 10) | 07:19
08:38 (WEA 10) | 16:41
08:08 (WEA 10) | 07:21
08:38 (WEA 10) | 16:39
08:07 (WEA 10) | 07:23
08:37 (WEA 10) | 16:37
08:07 (WEA 10) | 07:25
08:36 (WEA 10) | 16:36
08:07 (WEA 10) | 07:27
08:36 (WEA 10) | 16:34
08:07 (WEA 10) | 07:28
08:36 (WEA 10) | 16:33
08:08 (WEA 10) | 07:30
08:35 (WEA 10) | 16:31
08:08 (WEA 10) | 07:32
08:33 (WEA 10) | 16:29
08:09 (WEA 10) | 07:34
08:32 (WEA 10) | 16:28
08:11 (WEA 10) | 07:35
08:30 (WEA 10) | 16:27
08:13 (WEA 10) | 07:37
08:28 (WEA 10) | 16:25
08:16 (WEA 10) | 07:39
08:25 (WEA 10) | 16:24
| 07:41
| 16:22
| 07:42
| 16:21
| 07:44
| 16:20
| 07:46
| 16:19
| 07:47
| 16:18
| 07:49
| 16:16
| 07:51
| 16:15
| 07:52
| 16:14
08:10 (WEA 11) | 07:54
08:20 (WEA 11) | 16:13
08:07 (WEA 11) | 07:56
08:23 (WEA 11) | 16:12
08:04 (WEA 11) | 07:57
08:24 (WEA 11) | 16:12
08:03 (WEA 11) | 07:59
08:25 (WEA 11) | 16:11
08:02 (WEA 11) | 08:00
08:26 (WEA 11) | 16:10
08:01 (WEA 11) |
08:27 (WEA 11) |
266

26
27
28
28
28
27
27
27
26
24
23
21
19
17

14

12
15
17
18
20

21

482
0,21
0,96
0,60
0,12

58

| Dezember

08:01 (WEA 11) | 08:02
08:27 (WEA 11) | 16:09
08:01 (WEA 11) | 08:03
08:28 (WEA 11) | 16:08
08:00 (WEA 11) | 08:04
08:28 (WEA 11) | 16:08
08:00 (WEA 11) | 08:06
08:28 (WEA 11) | 16:07
08:00 (WEA 11) | 08:07
08:28 (WEA 11) | 16:07
08:01 (WEA 11) | 08:08
08:28 (WEA 11) | 16:06
08:01 (WEA 11) | 08:10
08:28 (WEA 11) | 16:06
08:01 (WEA 11) | 08:11
08:28 (WEA 11) | 16:06
08:02 (WEA 11) | 08:12
08:28 (WEA 11) | 16:05
08:03 (WEA 11) | 08:13
08:27 (WEA 11) | 16:05
08:04 (WEA 11) | 08:14
08:27 (WEA 11) | 16:05
08:05 (WEA 11) | 08:15
08:26 (WEA 11) | 16:05
08:06 (WEA 11) | 08:16
08:25 (WEA 11) | 16:05
08:07 (WEA 11) | 08:17
08:24 (WEA 11) | 16:05
08:09 (WEA 11) | 08:18
08:23 (WEA 11) | 16:05
08:12 (WEA 11) | 08:19
08:20 (WEA 11) | 16:05

| 08:20

| 16:05

| 08:21

| 16:05

| 08:21

| 16:06

| 08:22

| 16:06

| 08:23

| 16:06

| 08:23

| 16:07

| 08:24

| 16:07
09:08 (WEA 12) | 08:24
09:17 (WEA 12) | 16:08
09:07 (WEA 12) | 08:25
09:19 (WEA 12) | 16:09
09:06 (WEA 12) | 08:25
09:21 (WEA 12) | 16:09
09:05 (WEA 12) | 08:25
09:22 (WEA 12) | 16:10
09:05 (WEA 12) | 08:25
09:23 (WEA 12) | 16:11
09:05 (WEA 12) | 08:25
09:25 (WEA 12) | 16:12
09:04 (WEA 12) | 08:26
09:25 (WEA 12) | 16:13

| 08:26

| 16:13
243

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

Tag im Monat

Sonnenaufgang

(S5:MM)

Sonnenuntergang (SS:MM)

Minuten mit Schatten

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

22
22
24
24
24
25
25
26
25
25
26
26
25
26
25
26
26
25
25
26
26
26
26
26
25
26
26
25
26
25
26
781
0,14
0,96
0,57

0,07
57

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

09:04 (WEA 12)
09:26 (WEA 12)
09:05 (WEA 12)
09:27 (WEA 12)
09:04 (WEA 12)
09:28 (WEA 12)
09:04 (WEA 12)
09:28 (WEA 12)
09:05 (WEA 12)
09:29 (WEA 12)
09:04 (WEA 12)
09:29 (WEA 12)
09:05 (WEA 12)
09:30 (WEA 12)
09:05 (WEA 12)
09:31 (WEA 12)
09:06 (WEA 12)
09:31 (WEA 12)
09:06 (WEA 12)
09:31 (WEA 12)
09:06 (WEA 12)
09:32 (WEA 12)
09:06 (WEA 12)
09:32 (WEA 12)
09:08 (WEA 12)
09:33 (WEA 12)
09:07 (WEA 12)
09:33 (WEA 12)
09:08 (WEA 12)
09:33 (WEA 12)
09:08 (WEA 12)
09:34 (WEA 12)
09:09 (WEA 12)
09:35 (WEA 12)
09:10 (WEA 12)
09:35 (WEA 12)
09:10 (WEA 12)
09:35 (WEA 12)
09:10 (WEA 12)
09:36 (WEA 12)
09:11 (WEA 12)
09:37 (WEA 12)
09:11 (WEA 12)
09:37 (WEA 12)
09:11 (WEA 12)
09:37 (WEA 12)
09:12 (WEA 12)
09:38 (WEA 12)
09:13 (WEA 12)
09:38 (WEA 12)
09:13 (WEA 12)
09:39 (WEA 12)
09:13 (WEA 12)
09:39 (WEA 12)
09:15 (WEA 12)
09:40 (WEA 12)
09:15 (WEA 12)
09:41 (WEA 12)
09:16 (WEA 12)
09:41 (WEA 12)
09:15 (WEA 12)
09:41 (WEA 12)

windPRO 3.4.424 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk
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Projekt:

Sollingen

Landwind Planung GmbH & Co.KG

Watenstedter Str. 11

38384 Gevensleben

Lizenzierter Anwender:

SOWIWAS - Energie GmbH
Watenstedter StraBe 11
DE-38384 Gevensleben

+49 0 53 54/ 99 06 - 235
Andreas Schulze / gutachten@sowiwas.de

Berechnet:

17.11.2021 11:42/3.4.424

SHADOW - Kalender
Berechnung: GB 17x N163 5,7MW, 202110, meteorolo

Voraussetzungen fiir Berechnung des Schattenwurfs

Apr Mai

Betriebsdauer je Sektor

N NNO ONO O 0SO SsO S

Jun

Jul

Aug Sep Okt Nov Dez
1,53 2,47 3,43 5,17 7,00 6,63 6,76 6,51 4,71 3,31 1,88 1,07

.

gisch, 37 I0Schattenrezeptor: I0 d57 - Séllingen, RingstraBe 5

LSRR R i L L 5] e SRSVl ST RGE BED

Sonnenscheinwahrscheinlichkeit S (Mittlere tagliche Sonnenstunden) [BRAUNSCHWEIG]
Jan Feb Mar

SSW WSW W  WNW NNW Summe
226 228 328 604 614 711 519 1.152 1.454 1.306 873
Startwindgeschwindigkeit: Startwindgeschw. aus Leistungskennlinie

|Januar | Februar | Médrz | April

1] 08:26 09:06 (WEA 13) | 07:59 | 07:05 | 06:54
| 16:15 26 09:32 (WEA 13) | 17:03 | 17:55 | 19:49 19

2 08:26 09:06 (WEA 13) | 07:57 | 07:03 | 06:52
| 16:16 26 09:32 (WEA 13) | 17:05 | 17:57 | 19:51 21

3108:25 09:07 (WEA 13) | 07:55 | 07:00 | 06:49
| 16:17 26 09:33 (WEA 13) | 17:07 | 17:58 | 19:53 23

408:25 09:07 (WEA 13) | 07:54 | 06:58 | 06:47
| 16:18 26 09:33 (WEA 13) | 17:08 | 18:00 | 19:54 24

5| 08:25 09:07 (WEA 13) | 07:52 08:21 (WEA 12) | 06:56 07:21 (WEA 11) | 06:45
| 16:19 27  09:34 (WEA 13) | 17:10 4 08:25 (WEA 12) | 18:02 8 07:29 (WEA 11) | 19:56 25

6| 08:25 09:07 (WEA 13) | 07:50 08:17 (WEA 12) | 06:54 07:18 (WEA 11) | 06:42
| 16:21 27 09:34 (WEA 13) | 17:12 12 08:29 (WEA 12) | 18:04 14 07:32 (WEA 11) | 19:58 25

7108:24 09:08 (WEA 13) | 07:49 08:15 (WEA 12) | 06:52 07:16 (WEA 11) | 06:40
| 16:22 27  09:35 (WEA 13) | 17:14 16 08:31 (WEA 12) | 18:06 18  07:34 (WEA 11) | 20:00 25

8 08:24 09:08 (WEA 13) | 07:47 08:14 (WEA 12) | 06:49 07:14 (WEA 11) | 06:38
| 16:23 27  09:35 (WEA 13) | 17:16 18  08:32 (WEA 12) | 18:07 21 07:35(WEA 11) | 20:01 25

9 08:23 09:09 (WEA 13) | 07:45 08:12 (WEA 12) | 06:47 07:13 (WEA 11) | 06:36
| 16:25 27 09:36 (WEA 13) | 17:18 21 08:33 (WEA 12) | 18:09 23 07:36 (WEA 11) | 20:03 24

10 | 08:23 09:09 (WEA 13) | 07:43 08:12 (WEA 12) | 06:45 07:12 (WEA 11) | 06:33
| 16:26 28 09:37 (WEA 13) | 17:20 22 08:34 (WEA 12) | 18:11 24 07:36 (WEA 11) | 20:05 23

11| 08:22 09:10 (WEA 13) | 07:41 08:11 (WEA 12) | 06:42 07:11 (WEA 11) | 06:31
| 16:27 27 09:37 (WEA 13) | 17:22 24 08:35 (WEA 12) | 18:13 25  07:36 (WEA 11) | 20:06 21

12 ] 08:21 09:10 (WEA 13) | 07:40 08:11 (WEA 12) | 06:40 07:11 (WEA 11) | 06:29
| 16:29 27 09:37 (WEA 13) | 17:23 25  08:36 (WEA 12) | 18:15 25  07:36 (WEA 11) | 20:08 19

13 ] 08:21 09:10 (WEA 13) | 07:38 08:11 (WEA 12) | 06:38 07:11 (WEA 11) | 06:27
| 16:30 27 09:37 (WEA 13) | 17:25 25 08:36 (WEA 12) | 18:16 25 07:36 (WEA 11) | 20:10 16

14| 08:20 09:11 (WEA 13) | 07:36 08:11 (WEA 12) | 06:36 07:10 (WEA 11) | 06:24
| 16:32 26 09:37 (WEA 13) | 17:27 26 08:37 (WEA 12) | 18:18 25  07:35(WEA 11) | 20:12 11

15 | 08:19 09:11 (WEA 13) | 07:34 08:10 (WEA 12) | 06:33 07:10 (WEA 11) | 06:22

| 16:33 26 09:37 (WEA 13) | 17:29 26 08:36 (WEA 12) | 18:20 25 07:35(WEA 11) | 20:13

16 | 08:18 09:12 (WEA 13) | 07:32 08:10 (WEA 12) | 06:31 07:11 (WEA 11) | 06:20

| 16:35 25  09:37 (WEA 13) | 17:31 25  08:35 (WEA 12) | 18:22 23 07:34 (WEA 11) | 20:15

17 | 08:17 09:13 (WEA 13) | 07:30 08:11 (WEA 12) | 06:29 07:11 (WEA 11) | 06:18

| 16:37 24 09:37 (WEA 13) | 17:33 24 08:35 (WEA 12) | 18:23 21 07:32 (WEA 11) | 20:17

18 | 08:16 09:14 (WEA 13) | 07:28 08:11 (WEA 12) | 06:26 07:12 (WEA 11) | 06:16

| 16:38 23 09:37 (WEA 13) | 17:35 24 08:35 (WEA 12) | 18:25 19  07:31 (WEA 11) | 20:18

19 | 08:15 09:15 (WEA 13) | 07:26 08:12 (WEA 12) | 06:24 07:14 (WEA 11) | 06:13

| 16:40 22 09:37 (WEA 13) | 17:37 22 08:34 (WEA 12) | 18:27 16 07:30 (WEA 11) | 20:20

20 | 08:14 09:16 (WEA 13) | 07:24 08:13 (WEA 12) | 06:22 07:15 (WEA 11) | 06:11

| 16:42 21 09:37 (WEA 13) | 17:38 20 08:33 (WEA 12) | 18:29 11 07:26 (WEA 11) | 20:22

21]08:13 09:16 (WEA 13) | 07:22 08:14 (WEA 12) | 06:19 | 06:09

| 16:43 20 09:36 (WEA 13) | 17:40 17 08:31 (WEA 12) | 18:30 | 20:23

22| 08:12 09:18 (WEA 13) | 07:20 08:16 (WEA 12) | 06:17 | 06:07

| 16:45 18  09:36 (WEA 13) | 17:42 14 08:30 (WEA 12) | 18:32 | 20:25

23] 08:11 09:20 (WEA 13) | 07:18 08:20 (WEA 12) | 06:15 | 06:05

| 16:47 15 09:35 (WEA 13) | 17:44 6  08:26 (WEA 12) | 18:34 | 20:27

24| 08:10 09:21 (WEA 13) | 07:16 | 06:12 | 06:03

| 16:48 12 09:33 (WEA 13) | 17:46 | 18:35 | 20:29

25 | 08:09 09:25 (WEA 13) | 07:13 | 06:10 | 06:01

| 16:50 5 09:30 (WEA 13) | 17:48 | 18:37 | 20:30

26 | 08:07 | 07:11 | 06:08 | 05:59

| 16:52 | 17:49 | 18:39 | 20:32

27 | 08:06 | 07:09 | 06:05 | 05:57

| 16:54 | 17:51 | 18:41 | 20:34

28 | 08:04 | 07:07 | 06:03 | 05:55

| 16:56 | 17:53 | 18:42 | 20:35

29 | 08:03 | | 07:01 | 05:53

| 16:57 | | 19:44 | 20:37

30 | 08:02 | | 06:58 07:21 (WEA 10) | 05:51

| 16:59 | | 19:46 11 07:32 (WEA 10) | 20:39

31| 08:00 | | 06:56 07:19 (WEA 10) |
| 17:01 | | 19:47 16  07:35 (WEA 10) |

Sonnenscheinstunden | 258 | 277 | 367 | 416
astr.max.mogl.Beschattung | 585 | 371 | 350 | 301
Red.Sonnenscheinwahrsch. | 0,18 | 0,25 | 0,29 | 0,37
Reduktion Betriebsdauer | 0,96 | 0,96 | 0,96 | 0,96
Reduktion Windrichtung | 0,56 | 0,62 | 0,66 | 0,71
Gesamte Reduktion | 0,10 | 0,15 | 0,18 | 0,25
Met.wahrsch.Beschattung | 56 | 54 | 62 | 74

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

Minuten mit Schatten Zeitpunkt (SS:MM) Schattenende

| Mai

07:16 (WEA 10) | 05:49
07:35 (WEA 10) | 20:40
07:15 (WEA 10) | 05:47
07:36 (WEA 10) | 20:42
07:14 (WEA 10) | 05:45
07:37 (WEA 10) | 20:44
07:14 (WEA 10) | 05:43
07:38 (WEA 10) | 20:46
07:12 (WEA 10) | 05:41
07:37 (WEA 10) | 20:47
07:12 (WEA 10) | 05:39
07:37 (WEA 10) | 20:49
07:12 (WEA 10) | 05:37
07:37 (WEA 10) | 20:51
07:12 (WEA 10) | 05:36
07:37 (WEA 10) | 20:52
07:11 (WEA 10) | 05:34
07:35 (WEA 10) | 20:54
07:12 (WEA 10) | 05:32
07:35 (WEA 10) | 20:55
07:13 (WEA 10) | 05:31
07:34 (WEA 10) | 20:57
07:14 (WEA 10) | 05:29
07:33 (WEA 10) | 20:59
07:15 (WEA 10) | 05:27
07:31 (WEA 10) | 21:00
07:16 (WEA 10) | 05:26
07:27 (WEA 10) | 21:02

5:22

1:08

5:09

1:22

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

414  8.429

| Juni

[y, Y, Y |
NONONO
O o0 N®

5:01
1:30
5:00
1:31
4:59
1:32
4:59
1:33
4:58
1:34
4:58
1:35
4:57
1:35
4:57
1:36
4:57
1:37
4:56
1:37
4:56
1:38
4:56
1:39
4:56
1:39
4:56
1:40
4:56
1:40
4:56
1:40
4:56
1:41
4:56
1:41
4:56
1:41
4:56
1:41
4:57
1:41
4:57
1:42
4:57
1:42
4:58
1:41
4:58
1:41
4:59
1:41
4:59
1:41

NONONONONONONONONONONONONONONONONONONONONONONONONONONONONONO

T
o
o
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Projekt:

Sollingen

Landwind Planung GmbH & Co.KG

Watenstedter Str. 11
38384 Gevensleben

Lizenzierter Anwender:
SOWIWAS - Energie GmbH
Watenstedter StraBe 11
DE-38384 Gevensleben
+49 0 53 54/ 99 06 - 235
Andreas Schulze / gutachten@sowiwas.de

Berechnet:

17.11.2021 11:42/3.4.424

SHADOW - Kalender

Berechnung: GB 17x N163 5,7MW, 202110, meteorolo

Voraussetzungen fiir Berechnung des Schattenwurfs

| Juli
1| 05:00
| 21:41
2| 05:01
| 21:40
3| 05:01
| 21:40
4| 05:02
| 21:40
5 05:03
| 21:39
6 | 05:04
| 21:39
7 | 05:05
| 21:38
8 | 05:06
| 21:37
9 | 05:07
| 21:37
10 | 05:08
| 21:36
11 | 05:09
| 21:35
12 | 05:10
| 21:34
13 | 05:11
| 21:33
14| 05:12
| 21:32
15| 05:13
| 21:32
16 | 05:14
| 21:30
17 | 05:16
| 21:29
18 | 05:17
| 21:28
19 | 05:18
| 21:27
20 | 05:19
| 21:26
21| 05:21
| 21:25
22| 05:22
| 21:23
23| 05:23
| 21:22
24 | 05:25
| 21:21
25 | 05:26
| 21:19
26 | 05:28
| 21:18
27 | 05:29
| 21:16
28 | 05:31
| 21:15
29 | 05:32
| 21:13
30 | 05:34
| 21:12
31| 05:35
| 21:10
Sonnenscheinstunden | 503

astr.max.mdgl.Beschattung |
Red.Sonnenscheinwahrsch. |
Reduktion Betriebsdauer |
Reduktion Windrichtung |
Gesamte Reduktion |
Met.wahrsch.Beschattung |

| August

5:37

g
o
©

5:38
1:07
5:40

1:04
5:43
1:02

NONONONONONO
ae
ro
=G

= a
[=3N
=gl

5:53
0:51

0:47
5:57

6:17
0:20

0:15
6:22

6:25
0:08

12
16
20

48
0,44
0,96
0,71
0,29

14

| September

07:17 (WEA 10) | 07:13
07:29 (WEA 10) | 19:01
07:15 (WEA 10) | 07:14
07:31 (WEA 10) | 18:59
07:12 (WEA 10) |

07:32 (WEA 10) |

381

21
23
24
25
25
25
25
24
23
2

20

21
23
24
25

25

444
0,37
0,96
0,69
0,24

106

Jan Feb Mar

Apr Mai

Jun

Jul

<

gisch, 37 I0Schattenrezeptor: I0 d57 - Séllingen, RingstraBe 5

SISV 1 i L A S S AR SRS EN RS

Sonnenscheinwahrscheinlichkeit S (Mittlere tagliche Sonnenstunden) [BRAUNSCHWEIG]
Aug Sep Okt Nov Dez

1,53 2,47 3,43 5,17 7,00 6,63 6,76 6,51 4,71 3,31 1,88 1,07

Betriebsdauer je Sektor
N NNO ONO O O0SO SSO S
226 228 328 604 614 711 519 1.152 1.454 1.306 873
Startwindgeschwindigkeit: Startwindgeschw. aus Leistungskennlinie

| Oktober

07:12 (WEA 10) | 07:16
07:33 (WEA 10) | 18:56
07:11 (WEA 10) | 07:18
07:34 (WEA 10) | 18:54
07:09 (WEA 10) | 07:20
07:33 (WEA 10) | 18:52
07:09 (WEA 10) | 07:21
07:34 (WEA 10) | 18:49
07:08 (WEA 10) | 07:23
07:33 (WEA 10) | 18:47
07:08 (WEA 10) | 07:25
07:33 (WEA 10) | 18:45
07:07 (WEA 10) | 07:26
07:32 (WEA 10) | 18:43
07:08 (WEA 10) | 07:28
07:32 (WEA 10) | 18:40
07:08 (WEA 10) | 07:30
07:31 (WEA 10) | 18:38
07:08 (WEA 10) | 07:31
07:30 (WEA 10) | 18:36
07:09 (WEA 10) | 07:33
07:29 (WEA 10) | 18:34
07:10 (WEA 10) | 07:35
07:26 (WEA 10) | 18:31
07:12 (WEA 10) | 07:37
07:24 (WEA 10) | 18:29

| 07:38
18:27
7:40
8:25

7:44
8:20
7:45

8:16
7:49
8:14

0
1
0
1
0
1
0
1
0
1
0
1
0
1
07:52
18:10
08:01 (WEA 11) | 07:54
08:09 (WEA 11) | 1
07:58 (WEA 11) | 0
08:13 (WEA 11) | 1
07:55 (WEA 11) | 0!
08:13 (WEA 11) | 1
07:54 (WEA 11) | 0!
08:15 (WEA 11) | 1
07:53 (WEA 11) | 0
08:16 (WEA 11) | 1
07:51 (WEA 11) | 0
08:15 (WEA 11) | 1
07:51 (WEA 11) | 0
08:16 (WEA 11) | 1
07:51 (WEA 11) | 0
08:16 (WEA 11) | 1
0
1

8:08
7:56
8:06
6:58
7:04
6:59
7:02
7:01
7:00
7:03
6:58
7:05
6:56
7:07
6:54

331

25
25
25
23
22

20

21
23
24
25
25
25
25
25
25
23
451
0,31
0,96
0,63

0,18
83

| November

07:50 (WEA 11) | 07:10
08:15 (WEA 11) | 16:50
07:50 (WEA 11) | 07:12
08:15 (WEA 11) | 16:48
07:50 (WEA 11) | 07:14
08:15 (WEA 11) | 16:46
07:51 (WEA 11) | 07:16
08:14 (WEA 11) | 16:44
07:50 (WEA 11) | 07:18
08:12 (WEA 11) | 16:43
07:51 (WEA 11) | 07:19
08:11 (WEA 11) | 16:41
07:53 (WEA 11) | 07:21
08:09 (WEA 11) | 16:39
07:54 (WEA 11) | 07:23
08:06 (WEA 11) | 16:37
| 07:25
| 16:36
| 07:27
| 16:34
| 07:28
| 16:33
| 07:30
| 16:31
| 07:32
| 16:30
| 07:34
| 16:28
| 07:35
| 16:27
| 07:37
| 16:25
| 07:39
| 16:24
| 07:41
| 16:22
08:49 (WEA 12) | 07:42
08:58 (WEA 12) | 16:21
08:46 (WEA 12) | 07:44
09:01 (WEA 12) | 16:20
08:44 (WEA 12) | 07:46
09:02 (WEA 12) | 16:19
08:43 (WEA 12) | 07:47
09:04 (WEA 12) | 16:18
08:42 (WEA 12) | 07:49
09:05 (WEA 12) | 16:16
08:41 (WEA 12) | 07:51
09:05 (WEA 12) | 16:15
07:41 (WEA 12) | 07:52
08:06 (WEA 12) | 16:14
07:41 (WEA 12) | 07:54
08:06 (WEA 12) | 16:13
07:41 (WEA 12) | 07:56
08:06 (WEA 12) | 16:12
07:40 (WEA 12) | 07:57
08:05 (WEA 12) | 16:12
07:40 (WEA 12) | 07:59
08:05 (WEA 12) | 16:11
07:40 (WEA 12) | 08:00
08:05 (WEA 12) | 16:10
07:41 (WEA 12) |
08:04 (WEA 12) |
266

23
21
19
15

11

12
15
18
20
21
2
23
24
25
26
26
27

27

381
0,21
0,96
0,58
0,11

44

| Dezember

07:41 (WEA 12) | 08:02
08:04 (WEA 12) | 16:09
07:42 (WEA 12) | 08:03
08:03 (WEA 12) | 16:09
07:43 (WEA 12) | 08:04
08:02 (WEA 12) | 16:08
07:45 (WEA 12) | 08:06
08:00 (WEA 12) | 16:07
07:47 (WEA 12) | 08:07
07:58 (WEA 12) | 16:07
| 08:08
| 16:06
| 08:10
| 16:06
| 08:11
| 16:06
| 08:12
| 16:05
| 08:13
| 16:05
| 08:14
| 16:05
| 08:15
| 16:05
| 08:16
| 16:05
| 08:17
| 16:05
| 08:18
| 16:05
| 08:19
| 16:05
08:58 (WEA 13) | 08:20
09:04 (WEA 13) | 16:05
08:55 (WEA 13) | 08:21
09:07 (WEA 13) | 16:05
08:54 (WEA 13) | 08:21
09:09 (WEA 13) | 16:06
08:53 (WEA 13) | 08:22
09:11 (WEA 13) | 16:06
08:52 (WEA 13) | 08:23
09:12 (WEA 13) | 16:06
08:52 (WEA 13) | 08:23
09:13 (WEA 13) | 16:07
08:52 (WEA 13) | 08:24
09:14 (WEA 13) | 16:07
08:51 (WEA 13) | 08:24
09:14 (WEA 13) | 16:08
08:51 (WEA 13) | 08:25
09:15 (WEA 13) | 16:09
08:51 (WEA 13) | 08:25
09:16 (WEA 13) | 16:09
08:50 (WEA 13) | 08:25
09:16 (WEA 13) | 16:10
08:51 (WEA 13) | 08:25
09:17 (WEA 13) | 16:11
08:51 (WEA 13) | 08:25
09:18 (WEA 13) | 16:12
08:51 (WEA 13) | 08:26
09:18 (WEA 13) | 16:13
| 08:26
| 16:14
243

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

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

27
28
28
27
27
27
26
26
26
27
26
26
25
26
25
25
24
25
25
24
24
24
24
25
25
25
25
25
25
25
26
793
0,14
0,96
0,56

0,07
57

SSW wWsw W  WNW NNW Summe

414  8.429

08:52 (WEA 13)
09:19 (WEA 13)
08:52 (WEA 13)
09:20 (WEA 13)
08:52 (WEA 13)
09:20 (WEA 13)
08:52 (WEA 13)
09:19 (WEA 13)
08:53 (WEA 13)
09:20 (WEA 13)
08:53 (WEA 13)
09:20 (WEA 13)
08:55 (WEA 13)
09:21 (WEA 13)
08:55 (WEA 13)
09:21 (WEA 13)
08:55 (WEA 13)
09:21 (WEA 13)
08:55 (WEA 13)
09:22 (WEA 13)
08:56 (WEA 13)
09:22 (WEA 13)
08:56 (WEA 13)
09:22 (WEA 13)
08:57 (WEA 13)
09:22 (WEA 13)
08:57 (WEA 13)
09:23 (WEA 13)
08:58 (WEA 13)
09:23 (WEA 13)
08:59 (WEA 13)
09:24 (WEA 13)
09:00 (WEA 13)
09:24 (WEA 13)
09:00 (WEA 13)
09:25 (WEA 13)
09:00 (WEA 13)
09:25 (WEA 13)
09:01 (WEA 13)
09:25 (WEA 13)
09:02 (WEA 13)
09:26 (WEA 13)
09:02 (WEA 13)
09:26 (WEA 13)
09:02 (WEA 13)
09:26 (WEA 13)
09:03 (WEA 13)
09:28 (WEA 13)
09:03 (WEA 13)
09:28 (WEA 13)
09:03 (WEA 13)
09:28 (WEA 13)
09:04 (WEA 13)
09:29 (WEA 13)
09:05 (WEA 13)
09:30 (WEA 13)
09:05 (WEA 13)
09:30 (WEA 13)
09:06 (WEA 13)
09:31 (WEA 13)
09:05 (WEA 13)
09:31 (WEA 13)
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Projekt:
Sollingen
Landwind Planung GmbH & Co.KG

Watenstedter Str. 11
38384 Gevensleben

Lizenzierter Anwender:

SOWIWAS -
Watenstedter

Energie GmbH
StraBe 11

DE-38384 Gevensleben
+49 0 53 54/ 99 06 - 235
Andreas Schulze / gutachten@sowiwas.de

Berechnet:

17.11.2021 11:42/3.4.424

SHADOW - Kalender

Berechnung: GB 17x N163 5,7MW, 202110, meteorologisch, 37 I0Schattenrezepto

Voraussetzungen fiir Berechnung des Schattenwurfs

|Januar | Februar

1] 08:26 09:13 (WEA 13) | 07:59

| 16:15 29  09:42 (WEA 13) | 17:03

2 08:26 09:14 (WEA 13) | 07:57

| 16:16 29  09:43 (WEA 13) | 17:05

3108:25 09:15 (WEA 13) | 07:55

| 16:17 29  09:44 (WEA 13) | 17:07

408:25 09:14 (WEA 13) | 07:54

| 16:18 29  09:43 (WEA 13) | 17:08

5| 08:25 09:15 (WEA 13) | 07:52

| 16:19 29  09:44 (WEA 13) | 17:10

6| 08:25 09:15 (WEA 13) | 07:50

| 16:21 29  09:44 (WEA 13) | 17:12

7108:24 09:16 (WEA 13) | 07:49

| 16:22 29  09:45 (WEA 13) | 17:14

8 08:24 09:16 (WEA 13) | 07:47

| 16:23 29  09:45 (WEA 13) | 17:16

9 08:23 09:17 (WEA 13) | 07:45

| 16:25 29  09:46 (WEA 13) | 17:18

10 | 08:23 09:17 (WEA 13) | 07:43

| 16:26 29  09:46 (WEA 13) | 17:20

11| 08:22 09:18 (WEA 13) | 07:41

| 16:27 28 09:46 (WEA 13) | 17:22

12 ] 08:21 09:18 (WEA 13) | 07:40

| 16:29 28 09:46 (WEA 13) | 17:23

13 ] 08:21 09:19 (WEA 13) | 07:38

| 16:30 27 09:46 (WEA 13) | 17:25

14| 08:20 09:19 (WEA 13) | 07:36

| 16:32 27 09:46 (WEA 13) | 17:27

15 | 08:19 09:20 (WEA 13) | 07:34

| 16:33 26 09:46 (WEA 13) | 17:29

16 | 08:18 09:21 (WEA 13) | 07:32

| 16:35 25  09:46 (WEA 13) | 17:31

17 | 08:17 09:22 (WEA 13) | 07:30

| 16:37 24 09:46 (WEA 13) | 17:33

18 | 08:16 09:23 (WEA 13) | 07:28

| 16:38 23 09:46 (WEA 13) | 17:35

19 | 08:15 09:24 (WEA 13) | 07:26

| 16:40 22 09:46 (WEA 13) | 17:36

20 | 08:14 09:25 (WEA 13) | 07:24

| 16:42 20 09:45 (WEA 13) | 17:38

21]08:13 09:26 (WEA 13) | 07:22

| 16:43 18  09:44 (WEA 13) | 17:40

22| 08:12 09:28 (WEA 13) | 07:20

| 16:45 15 09:43 (WEA 13) | 17:42

23] 08:11 09:30 (WEA 13) | 07:18

| 16:47 12 09:42 (WEA 13) | 17:44

24| 08:10 09:34 (WEA 13) | 07:16

| 16:48 4 09:38 (WEA 13) | 17:46

25| 08:08 | 07:13

| 16:50 | 17:48

26 | 08:07 | 07:11

| 16:52 | 17:49

27 | 08:06 | 07:09

| 16:54 | 17:51

28 | 08:04 | 07:07

| 16:56 | 17:53
29 | 08:03 |
| 16:57 |
30 | 08:02 |
| 16:59 |
31| 08:00 |
| 17:01 |

Sonnenscheinstunden | 258 | 277
astr.max.mogl.Beschattung | 589 |
Red.Sonnenscheinwahrsch. | 0,18 |
Reduktion Betriebsdauer | 0,96 |
Reduktion Windrichtung | 0,57 |
Gesamte Reduktion | 0,10 |
Met.wahrsch.Beschattung | 57 |

10
15
19
21
23
24
26
27
27
27
27
27
27
25
25
23
20
17

13

423
0,25
0,96
0,62
0,14

61

Apr Mai Jun Jul

Betriebsdauer je Sektor

N NNO ONO O 0SO SsO S

r: I0 d60 - Sollingen, RingstraBe 15

i o o0 TOCT, D020 C 0 ¢

Sonnenscheinwahrscheinlichkeit S (Mittlere tagliche Sonnenstunden) [BRAUNSCHWEIG]
Jan Feb Mar

Aug Sep Okt Nov Dez
1,53 2,47 3,43 5,17 7,00 6,63 6,76 6,51 4,71 3,31 1,88 1,07

226 228 328 604 614 711 519 1.152 1.454 1.306 873
Startwindgeschwindigkeit: Startwindgeschw. aus Leistungskennlinie

| Médrz

| 07:05

| 17:55

| 07:03

| 17:57

| 07:00

| 17:58

| 06:58

| 18:00
08:21 (WEA 12) | 06:56
08:31 (WEA 12) | 18:02
08:19 (WEA 12) | 06:54
08:34 (WEA 12) | 18:04
08:17 (WEA 12) | 06:52
08:36 (WEA 12) | 18:06
08:16 (WEA 12) | 06:49
08:37 (WEA 12) | 18:07
08:15 (WEA 12) | 06:47
08:38 (WEA 12) | 18:09
08:14 (WEA 12) | 06:45
08:38 (WEA 12) | 18:11
08:13 (WEA 12) | 06:42
08:39 (WEA 12) | 18:13
08:14 (WEA 12) | 06:40
08:41 (WEA 12) | 18:15
08:14 (WEA 12) | 06:38
08:41 (WEA 12) | 18:16
08:14 (WEA 12) | 06:36
08:41 (WEA 12) | 18:18
08:13 (WEA 12) | 06:33
08:40 (WEA 12) | 18:20
08:13 (WEA 12) | 06:31
08:40 (WEA 12) | 18:22
08:13 (WEA 12) | 06:29
08:40 (WEA 12) | 18:23
08:14 (WEA 12) | 06:26
08:39 (WEA 12) | 18:25
08:14 (WEA 12) | 06:24
08:39 (WEA 12) | 18:27
08:15 (WEA 12) | 06:22
08:38 (WEA 12) | 18:29
08:16 (WEA 12) | 06:19
08:36 (WEA 12) | 18:30
08:18 (WEA 12) | 06:17
08:35 (WEA 12) | 18:32
08:20 (WEA 12) | 06:15
08:33 (WEA 12) | 18:34

6:08

1
0
1
0
1
0
18:42
0
1
0
1
06:56
1

13
17
21
23
25
26
27
28
28
27
26
26
24
22
18

14

375
0,29
0,96
0,66
0,18

67

| April

| 06:54

| 19:49

| 06:52

| 19:51

| 06:49

| 19:53

| 06:47

| 19:54

| 06:45

| 19:56
07:23 (WEA 11) | 06:42
07:25 (WEA 11) | 19:58
07:18 (WEA 11) | 06:40
07:31 (WEA 11) | 20:00
07:15 (WEA 11) | 06:38
07:32 (WEA 11) | 20:01
07:13 (WEA 11) | 06:36
07:34 (WEA 11) | 20:03
07:12 (WEA 11) | 06:33
07:35 (WEA 11) | 20:05
07:10 (WEA 11) | 06:31
07:35 (WEA 11) | 20:06
07:10 (WEA 11) | 06:29
07:36 (WEA 11) | 20:08
07:09 (WEA 11) | 06:27
07:36 (WEA 11) | 20:10
07:08 (WEA 11) | 06:24
07:36 (WEA 11) | 20:12
07:08 (WEA 11) | 06:22
07:36 (WEA 11) | 20:13
07:08 (WEA 11) | 06:20
07:35 (WEA 11) | 20:15
07:08 (WEA 11) | 06:18
07:34 (WEA 11) | 20:17
07:08 (WEA 11) | 06:16
07:34 (WEA 11) | 20:18
07:09 (WEA 11) | 06:13
07:33 (WEA 11) | 20:20
07:09 (WEA 11) | 06:11
07:31 (WEA 11) | 20:22
07:11 (WEA 11) | 06:09
07:29 (WEA 11) | 20:23
07:13 (WEA 11) | 06:07
07:27 (WEA 11) | 20:25
07:15 (WEA 11) | 06:05
07:23 (WEA 11) | 20:27

| 06:03

| 20:29

| 06:01

10
16
19
22
24
25
26
27
27
27
27
26
25
24
22
19
15

11

0
2
0
20:35
0
2
0
2

392
0,37
0,96
0,71
0,25

97

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

| Mai

| 05:49

| 20:40
07:16 (WEA 10) | 05:47
07:26 (WEA 10) | 20:42
07:13 (WEA 10) | 05:45
07:29 (WEA 10) | 20:44
07:11 (WEA 10) | 05:43
07:30 (WEA 10) | 20:46
07:09 (WEA 10) | 05:41
07:31 (WEA 10) | 20:47
07:08 (WEA 10) | 05:39
07:32 (WEA 10) | 20:49
07:07 (WEA 10) | 05:37
07:32 (WEA 10) | 20:50
07:07 (WEA 10) | 05:36
07:33 (WEA 10) | 20:52
07:05 (WEA 10) | 05:34
07:32 (WEA 10) | 20:54
07:05 (WEA 10) | 05:32
07:32 (WEA 10) | 20:55
07:05 (WEA 10) | 05:30
07:32 (WEA 10) | 20:57
07:05 (WEA 10) | 05:29
07:32 (WEA 10) | 20:59
07:05 (WEA 10) | 05:27
07:31 (WEA 10) | 21:00
07:05 (WEA 10) | 05:26
07:30 (WEA 10) | 21:02
07:05 (WEA 10) | 05:24
07:29 (WEA 10) | 21:03
07:06 (WEA 10) | 05:22
07:28 (WEA 10) | 21:05
07:07 (WEA 10) | 05:21
07:26 (WEA 10) | 21:06
07:09 (WEA 10) | 05:19
07:24 (WEA 10) | 21:08
07:11 (WEA 10) | 05:18
07:22 (WEA 10) | 21:09

0
2
0
2
0
2
0
2
0
2
05:09
2
0
2
0
21:22
0
2
0
2
0
2

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

414  8.429

| Juni

[y, Y, v |
NONONO
O ONN®

5:01
1:30
5:00
1:31
4:59
1:32
4:59
1:33
4:58
1:34
4:58
1:35
4:57
1:35
4:57
1:36
4:57
1:37
4:56
1:37
4:56
1:38
4:56
1:39
4:56
1:39
4:56
1:40
4:56
1:40
4:56
1:40
4:56
1:41
4:56
1:41
4:56
1:41
4:56
1:41
4:57
1:41
4:57
1:42
4:57
1:42
4:58
1:41
4:58
1:41
4:59
1:41
4:59
1:41

NONONONONONONONONONONONONONONONONONONONONONONONONONONONONONO

T
o
o

.

SSW wWsw W  WNW NNW Summe

windPRO 3.4.424 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk
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Projekt:
Sollingen
Landwind Planung GmbH & Co.KG

Watenstedter Str. 11
38384 Gevensleben

Lizenzierter Anwender:
SOWIWAS - Energie GmbH
Watenstedter StraBe 11
DE-38384 Gevensleben
+49 0 53 54/ 99 06 - 235
Andreas Schulze / gutachten@sowiwas.de

Berechnet:

17.11.2021 11:42/3.4.424

SHADOW - Kalender

Berechnung: GB 17x N163 5,7MW, 202110, meteorologisch, 37 I0Schattenrezepto

Voraussetzungen fiir Berechnung des Schattenwurfs

| Juli | August | September
1]05:00 | 05:37 | 06:27
| 21:41 | 21:09 | 20:06 27
210501  |05:38 | 06:28
| 21:40 | 21:07 | 20:04 27
3105:01 | 05:40 | 06:30
| 21:40 | 21:05 120:02 27
4| 05:02 | 05:41 | 06:32
| 21:40 | 21:04 119:59 26
5 05:03 | 05:43 | 06:33
|21:39 | 21:02 119:57 25
6]05:04 | 05:45 | 06:35
| 21:39 | 21:00 | 19:55 24
7105:05 | 05:46 | 06:37
| 21:38 | 20:58 | 19:53 22
8]05:06 | 05:48 | 06:38
| 21:37 | 20:56 119:50 20
9 | 05:07 | 05:49 | 06:40
|21:37 | 20:54 119:48 16
10 | 05:08 | 05:51 | 06:42
|21:36 | 20:53 119:46 10
11| 05:09 | 05:53 | 06:43
| 21:35 | 20:51 | 19:43
12 05:10 | 05:54 | 06:45
| 21:34 | 20:49 | 19:41
13 05:11 | 05:56 | 06:46
|21:33 | 20:47 | 19:39
14| 05:12 | 05:57 | 06:48
|21:32 | 20:45 | 19:36
15| 05:13 | 05:59 | 06:50
|21:32 | 20:43 | 19:34
16 | 05:14 | 06:01 | 06:51
| 21:30 | 20:41 | 19:32
17 | 05:16 | 06:02 | 06:53
| 21:29 | 20:39 | 19:29
18 | 05:17 | 06:04 | 06:55
|21:28 | 20:37 | 19:27
19 | 05:18 | 06:06 | 06:56
|21:27 | 20:35 | 19:24
20 | 05:19 | 06:07 | 06:58
|21:26 | 20:32 | 19:22 5
21]05:221 | 06:09 | 07:00
| 21:25 | 20:30 | 19:20 13
22]05:22 | 06:10 | 07:01
| 21:23 | 20:28 | 19:17 17
23]05:23 | 06:12 | 07:03
|21:22 | 20:26 |19:15 21
24 | 05:25 | 06:14 07:14 (WEA 10) | 07:04
|21:221 | 20:224 12 07:26 (WEA10) | 19:13 23
25 | 05:26 | 06:15 07:11 (WEA 10) | 07:06
|21:19 | 20:22 16 07:27 (WEA10) | 19:10 25
26| 05:28 | 06:17 07:10 (WEA 10) | 07:08
| 21:18 | 20:20 19 07:29 (WEA 10) | 19:08 27
27105:29 | 06:19 07:08 (WEA 10) | 07:09
| 21:16 | 20:17 22 07:30 (WEA 10) | 19:06 27
28 05:31 | 06:20 07:07 (WEA 10) | 07:11
|21:15 | 20:15 24 07:31 (WEA10) | 19:03 27
29 | 05:32 | 06:22 07:05 (WEA 10) | 07:13
|21:13 | 20:13 26 07:31 (WEA10) | 19:01 27
30 | 05:34 | 06:24 07:05 (WEA 10) | 07:14
|21:12 | 20:11 26 07:31 (WEA10) | 18:59 27
31]05:35 | 06:25 07:04 (WEA 10) |
| 21:10 | 20:08 27  07:31 (WEA 10) |
Sonnenscheinstunden | 503 | 454 | 381
astr.max.mdgl.Beschattung | | 172 | 463
Red.Sonnenscheinwahrsch. | | 0,44 | 0,37
Reduktion Betriebsdauer | | 0,96 | 0,96
Reduktion Windrichtung | | 0,71 | 0,68
Gesamte Reduktion | | 0,29 | 0,24
Met.wahrsch.Beschattung | | 51 | 110

Jan Feb Mar

Apr Mai

Jun

Jul

<

r: 10 d60 - Sollingen, RingstraBe 15

LRI sl L e SURL LSS G

Sonnenscheinwahrscheinlichkeit S (Mittlere tagliche Sonnenstunden) [BRAUNSCHWEIG]
Aug Sep Okt Nov Dez

1,53 2,47 3,43 5,17 7,00 6,63 6,76 6,51 4,71 3,31 1,88 1,07

Betriebsdauer je Sektor
N NNO ONO O O0SO SSO S
226 228 328 604 614 711 519 1.152 1.454 1.306 873
Startwindgeschwindigkeit: Startwindgeschw. aus Leistungskennlinie

| Oktober

07:04 (WEA 10) | 07:16
07:31 (WEA 10) | 18:56
07:04 (WEA 10) | 07:18
07:31 (WEA 10) | 18:54
07:03 (WEA 10) | 07:20
07:30 (WEA 10) | 18:52
07:04 (WEA 10) | 07:21
07:30 (WEA 10) | 18:49
07:03 (WEA 10) | 07:23
07:28 (WEA 10) | 18:47
07:04 (WEA 10) | 07:25
07:28 (WEA 10) | 18:45
07:04 (WEA 10) | 07:26
07:26 (WEA 10) | 18:43
07:05 (WEA 10) | 07:28
07:25 (WEA 10) | 18:40
07:07 (WEA 10) | 07:30
07:23 (WEA 10) | 18:38
07:09 (WEA 10) | 07:31
07:19 (WEA 10) | 18:36
| 07:33
| 18:34
| 07:35
| 18:31
| 07:37
| 18:29
| 07:38
| 18:27
| 07:40
| 18:25
| 07:42
| 18:23
| 07:44
| 18:20
| 07:45
| 18:18
| 07:47
| 18:16
08:03 (WEA 11) | 07:49
08:08 (WEA 11) | 18:14
07:59 (WEA 11) | 07:51
08:12 (WEA 11) | 18:12
07:56 (WEA 11) | 07:52
08:13 (WEA 11) | 18:10
07:54 (WEA 11) | 07:54
08:15 (WEA 11) | 18:08
07:53 (WEA 11) | 07:56
08:16 (WEA 11) | 18:06
07:51 (WEA 11) | 06:58
08:16 (WEA 11) | 17:04
07:50 (WEA 11) | 06:59
08:17 (WEA 11) | 17:02
07:50 (WEA 11) | 07:01
08:17 (WEA 11) | 17:00
07:49 (WEA 11) | 07:03
08:16 (WEA 11) | 16:58
07:49 (WEA 11) | 07:05
08:16 (WEA 11) | 16:56
07:49 (WEA 11) | 07:07
08:16 (WEA 11) | 16:54
| 07:08

27
25
24
2
19

15

14
18
21
23
25
26
27
27
28
27
27
26
26

0,31

0,96

0,63

0,18
85

| November

07:48 (WEA 11) | 07:10
08:15 (WEA 11) | 16:50
07:49 (WEA 11) | 07:12
08:14 (WEA 11) | 16:48
07:49 (WEA 11) | 07:14
08:13 (WEA 11) | 16:46
07:50 (WEA 11) | 07:16
08:12 (WEA 11) | 16:44
07:51 (WEA 11) | 07:18
08:10 (WEA 11) | 16:43
07:53 (WEA 11) | 07:19
08:08 (WEA 11) | 16:41
07:56 (WEA 11) | 07:21
08:05 (WEA 11) | 16:39

| 16:24
08:54 (WEA 12) | 07:41
09:01 (WEA 12) | 16:22
08:50 (WEA 12) | 07:42
09:04 (WEA 12) | 16:21
08:48 (WEA 12) | 07:44
09:06 (WEA 12) | 16:20
08:46 (WEA 12) | 07:46
09:07 (WEA 12) | 16:19
08:45 (WEA 12) | 07:47
09:08 (WEA 12) | 16:18
08:44 (WEA 12) | 07:49
09:09 (WEA 12) | 16:16
08:44 (WEA 12) | 07:51
09:10 (WEA 12) | 16:15
07:43 (WEA 12) | 07:52
08:10 (WEA 12) | 16:14
07:43 (WEA 12) | 07:54
08:10 (WEA 12) | 16:13
07:43 (WEA 12) | 07:56
08:11 (WEA 12) | 16:12
07:42 (WEA 12) | 07:57
08:09 (WEA 12) | 16:12
07:42 (WEA 12) | 07:59
08:09 (WEA 12) | 16:11
07:43 (WEA 12) | 08:00
08:09 (WEA 12) | 16:10
07:43 (WEA 12) |
08:09 (WEA 12) |
266

24
22
20
18

14

12
15
18
20
2
23
24
25
26
27
27

28

379
0,21
0,96
0,58
0,12

44

| Dezember

07:44 (WEA 12) | 08:02
08:08 (WEA 12) | 16:09
07:45 (WEA 12) | 08:03
08:07 (WEA 12) | 16:09
07:46 (WEA 12) | 08:04
08:06 (WEA 12) | 16:08
07:47 (WEA 12) | 08:06
08:05 (WEA 12) | 16:07
07:49 (WEA 12) | 08:07
08:03 (WEA 12) | 16:07
07:52 (WEA 12) | 08:08
08:01 (WEA 12) | 16:06

| 08:10

| 16:06

| 16:05
09:07 (WEA 13) | 08:21
09:12 (WEA 13) | 16:05
09:04 (WEA 13) | 08:21
09:16 (WEA 13) | 16:06
09:03 (WEA 13) | 08:22
09:18 (WEA 13) | 16:06
09:02 (WEA 13) | 08:23
09:20 (WEA 13) | 16:06
09:01 (WEA 13) | 08:23
09:21 (WEA 13) | 16:07
09:01 (WEA 13) | 08:24
09:23 (WEA 13) | 16:07
09:00 (WEA 13) | 08:24
09:23 (WEA 13) | 16:08
09:00 (WEA 13) | 08:25
09:24 (WEA 13) | 16:09
09:00 (WEA 13) | 08:25
09:25 (WEA 13) | 16:09
08:59 (WEA 13) | 08:25
09:25 (WEA 13) | 16:10
08:59 (WEA 13) | 08:25
09:26 (WEA 13) | 16:11
09:00 (WEA 13) | 08:25
09:27 (WEA 13) | 16:12
08:59 (WEA 13) | 08:26
09:27 (WEA 13) | 16:13

| 08:26

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

Tag im Monat Sonnenaufgang  (SS:MM)

Sonnenuntergang (SS:MM)

Minuten mit Schatten

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

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

28
28
29
29
29
29
29
29
29
29
29
28
29
28
29
28
28
29
28
28
28
28
28
28
28
28
28
29
29
29
29
0,14
0,96
0,57

0,07
64

SSW wWsw W  WNW NNW Summe

414  8.429

09:00 (WEA 13)
09:28 (WEA 13)
09:01 (WEA 13)
09:29 (WEA 13)
09:00 (WEA 13)
09:29 (WEA 13)
09:00 (WEA 13)
09:29 (WEA 13)
09:01 (WEA 13)
09:30 (WEA 13)
09:01 (WEA 13)
09:30 (WEA 13)
09:02 (WEA 13)
09:31 (WEA 13)
09:02 (WEA 13)
09:31 (WEA 13)
09:03 (WEA 13)
09:32 (WEA 13)
09:03 (WEA 13)
09:32 (WEA 13)
09:03 (WEA 13)
09:32 (WEA 13)
09:04 (WEA 13)
09:32 (WEA 13)
09:04 (WEA 13)
09:33 (WEA 13)
09:05 (WEA 13)
09:33 (WEA 13)
09:05 (WEA 13)
09:34 (WEA 13)
09:06 (WEA 13)
09:34 (WEA 13)
09:07 (WEA 13)
09:35 (WEA 13)
09:07 (WEA 13)
09:36 (WEA 13)
09:07 (WEA 13)
09:35 (WEA 13)
09:08 (WEA 13)
09:36 (WEA 13)
09:09 (WEA 13)
09:37 (WEA 13)
09:09 (WEA 13)
09:37 (WEA 13)
09:09 (WEA 13)
09:37 (WEA 13)
09:10 (WEA 13)
09:38 (WEA 13)
09:10 (WEA 13)
09:38 (WEA 13)
09:11 (WEA 13)
09:39 (WEA 13)
09:11 (WEA 13)
09:39 (WEA 13)
09:12 (WEA 13)
09:41 (WEA 13)
09:12 (WEA 13)
09:41 (WEA 13)
09:13 (WEA 13)
09:42 (WEA 13)
09:12 (WEA 13)
09:41 (WEA 13)

windPRO 3.4.424 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk

17112021 1157/54  WINAPRO '



Projekt:
Sollingen
Landwind Planung GmbH & Co.KG

Watenstedter Str. 11
38384 Gevensleben

Lizenzierter Anwender:

SOWIWAS -

Energie GmbH

Watenstedter StraBe 11
DE-38384 Gevensleben
+49 0 53 54/ 99 06 - 235
Andreas Schulze / gutachten@sowiwas.de

Berechnet:

17.11.2021 11:42/3.4.424

SHADOW - Kalender

Berechnung: GB 17x N163 5,7MW, 202110, meteorologisch, 37 I0Schattenrezeptor: 10 d61 - Séllingen, Ringstrae 16

Voraussetzungen fiir Berechnung des Schattenwurfs

|Januar | Februar

1] 08:26 09:09 (WEA 13) | 07:59

| 16:15 30  09:39 (WEA 14) | 17:03

2 08:26 09:10 (WEA 13) | 07:57

| 16:16 29  09:39 (WEA 14) | 17:05

3108:25 09:10 (WEA 13) | 07:55

| 16:17 30  09:40 (WEA 14) | 17:07

408:25 09:10 (WEA 13) | 07:54

| 16:18 30  09:40 (WEA 14) | 17:08

5| 08:25 09:11 (WEA 13) | 07:52

| 16:19 29  09:40 (WEA 13) | 17:10

6| 08:25 09:10 (WEA 13) | 07:50

| 16:21 30  09:40 (WEA 13) | 17:12

7108:24 09:11 (WEA 13) | 07:49

| 16:22 30 09:41 (WEA 13) | 17:14

8 08:24 09:11 (WEA 13) | 07:47

| 16:23 30 09:41 (WEA 13) | 17:16

9 08:23 09:11 (WEA 13) | 07:45

| 16:25 31 09:42 (WEA 13) | 17:18

10 | 08:23 09:12 (WEA 13) | 07:43

| 16:26 31 09:43 (WEA 13) | 17:20

11| 08:22 09:12 (WEA 13) | 07:41

| 16:27 31 09:43 (WEA 13) | 17:22

12 ] 08:21 09:13 (WEA 13) | 07:40

| 16:29 30 09:43 (WEA 13) | 17:23

13 ] 08:21 09:13 (WEA 13) | 07:38

| 16:30 30  09:43 (WEA 13) | 17:25

14| 08:20 09:13 (WEA 13) | 07:36

| 16:32 31 09:44 (WEA 13) | 17:27

15 | 08:19 09:14 (WEA 13) | 07:34

| 16:33 30 09:44 (WEA 13) | 17:29

16 | 08:18 09:14 (WEA 13) | 07:32

| 16:35 30 09:44 (WEA 13) | 17:31

17 | 08:17 09:15 (WEA 13) | 07:30

| 16:37 29  09:44 (WEA 13) | 17:33

18 | 08:16 09:15 (WEA 13) | 07:28

| 16:38 30 09:45 (WEA 13) | 17:35

19 | 08:15 09:16 (WEA 13) | 07:26

| 16:40 29  09:45 (WEA 13) | 17:36

20 | 08:14 09:17 (WEA 13) | 07:24

| 16:42 28 09:45 (WEA 13) | 17:38

21]08:13 09:17 (WEA 13) | 07:22

| 16:43 27  09:44 (WEA 13) | 17:40

22| 08:12 09:18 (WEA 13) | 07:20

| 16:45 26 09:44 (WEA 13) | 17:42

23] 08:11 09:20 (WEA 13) | 07:18

| 16:47 24 09:44 (WEA 13) | 17:44

24| 08:10 09:20 (WEA 13) | 07:16

| 16:48 23 09:43 (WEA 13) | 17:46

25| 08:08 09:22 (WEA 13) | 07:13

| 16:50 20 09:42 (WEA 13) | 17:48

26 | 08:07 09:23 (WEA 13) | 07:11

| 16:52 18  09:41 (WEA 13) | 17:49

27 | 08:06 09:25 (WEA 13) | 07:09

| 16:54 15 09:40 (WEA 13) | 17:51

28 | 08:04 09:28 (WEA 13) | 07:07

| 16:56 9  09:37 (WEA 13) | 17:53
29 | 08:03 |
| 16:57 |
30 | 08:02 |
| 16:59 |
31| 08:00 |
| 17:01 |

Sonnenscheinstunden | 258 | 277
astr.max.mogl.Beschattung | 760 |
Red.Sonnenscheinwahrsch. | 0,18 |
Reduktion Betriebsdauer | 0,96 |
Reduktion Windrichtung | 0,56 |
Gesamte Reduktion | 0,10 |
Met.wahrsch.Beschattung | 73 |

13
17
20
23
24
26
28
28
28
28
28
28
27
26
24
23
20
16

10

442
0,25
0,96
0,63
0,15

64

Apr Mai Jun Jul

Betriebsdauer je Sektor

N NNO ONO O 0SO SsO S

Aug Sep Okt Nov Dez
1,53 2,47 3,43 5,17 7,00 6,63 6,76 6,51 4,71 3,31 1,88 1,07

226 228 328 604 614 711 519 1.152 1.454 1.306 873
Startwindgeschwindigkeit: Startwindgeschw. aus Leistungskennlinie

| Médrz

| 07:05
| 17:55
| 07:03
| 17:57
| 07:00
| 17:58
| 06:58
| 18:00
| 06:56
| 18:02
| 06:54
| 18:04
| 06:52
| 18:06
| 06:49
| 18:07
08:16 (WEA 12) | 06:47
08:21 (WEA 12) | 18:09
08:12 (WEA 12) | 06:45
08:25 (WEA 12) | 18:11
08:10 (WEA 12) | 06:42
08:27 (WEA 12) | 18:13
08:10 (WEA 12) | 06:40
08:30 (WEA 12) | 18:15
08:08 (WEA 12) | 06:38
08:31 (WEA 12) | 18:16
08:08 (WEA 12) | 06:36
08:32 (WEA 12) | 18:18
08:06 (WEA 12) | 06:33
08:32 (WEA 12) | 18:20
08:05 (WEA 12) | 06:31
08:33 (WEA 12) | 18:22
08:05 (WEA 12) | 06:29
08:33 (WEA 12) | 18:23
08:05 (WEA 12) | 06:26
08:33 (WEA 12) | 18:25
08:05 (WEA 12) | 06:24
08:33 (WEA 12) | 18:27
08:05 (WEA 12) | 06:22
08:33 (WEA 12) | 18:29
08:05 (WEA 12) | 06:19
08:33 (WEA 12) | 18:30
08:06 (WEA 12) | 06:17
08:33 (WEA 12) | 18:32
08:06 (WEA 12) | 06:15
08:32 (WEA 12) | 18:34
08:06 (WEA 12) | 06:12
08:30 (WEA 12) | 18:35
08:07 (WEA 12) | 06:10
08:30 (WEA 12) | 18:37
08:08 (WEA 12) | 06:08
08:28 (WEA 12) | 18:39
08:10 (WEA 12) | 06:05
08:26 (WEA 12) | 18:41
08:13 (WEA 12) | 06:03
08:23 (WEA 12) | 18:42
| 07:01
| 19:44
| 06:58
| 19:46
| 06:56
| 19:47
367

12
18
21
23
25
27
27
29
29
29
27
27
25
23
21
17

13

396
0,29
0,96
0,67
0,18

72

| April

| 06:54
| 19:49
| 06:52
| 19:51
| 06:49
| 19:53
| 06:47
| 19:54
| 06:45
| 19:56
| 06:42
| 19:58
| 06:40
| 20:00
| 06:38
| 20:01
| 06:36
| 20:03
| 06:33
| 20:05
| 06:31
| 20:06
07:07 (WEA 11) | 06:29
07:19 (WEA 11) | 20:08
07:04 (WEA 11) | 06:27
07:22 (WEA 11) | 20:10
07:02 (WEA 11) | 06:24
07:23 (WEA 11) | 20:12
07:01 (WEA 11) | 06:22
07:24 (WEA 11) | 20:13
07:00 (WEA 11) | 06:20
07:25 (WEA 11) | 20:15
06:58 (WEA 11) | 06:18
07:25 (WEA 11) | 20:17
06:58 (WEA 11) | 06:16
07:25 (WEA 11) | 20:18
06:57 (WEA 11) | 06:13
07:26 (WEA 11) | 20:20
06:56 (WEA 11) | 06:11
07:25 (WEA 11) | 20:22
06:56 (WEA 11) | 06:09
07:25 (WEA 11) | 20:23
06:57 (WEA 11) | 06:07
07:24 (WEA 11) | 20:25
06:56 (WEA 11) | 06:05
07:23 (WEA 11) | 20:27
06:57 (WEA 11) | 06:03
07:22 (WEA 11) | 20:29
06:58 (WEA 11) | 06:01
07:21 (WEA 11) | 20:30
06:58 (WEA 11) | 05:59
07:19 (WEA 11) | 20:32 9
07:00 (WEA 11) | 05:57
07:17 (WEA 11) | 20:34
07:02 (WEA 11) | 05:55
07:15 (WEA 11) | 20:35
08:06 (WEA 11) | 05:53
08:09 (WEA 11) | 20:37

12

16

20

22

24

25

27

27

28

28

28

27

26

25

23

22

18

15

| 05:51

| 20:39

|

|

| 416

| 422
| 0,37
| 0,9
| 0,71
| 0,25
| 104

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

| Mai

05:49
20:40
05:47
20:42
05:45
20:44
05 43

07:03 (WEA 10)
07:15 (WEA 10)
07:00 (WEA 10)
07:16 (WEA 10)
06:58 (WEA 10)
07:18 (WEA 10)
06:57 (WEA 10)
07:19 (WEA 10)
06:56 (WEA 10)
07:20 (WEA 10)
06:55 (WEA 10)
07:20 (WEA 10)
06:53 (WEA 10)
07:20 (WEA 10)
06:53 (WEA 10)
07:20 (WEA 10)
06:52 (WEA 10)
07:20 (WEA 10)

|

|

|

|

|

|

|

|

|

|

|

|

|

|

| 05: 36

I

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|
06:52 (WEA 10) |

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

0:52
5:34
0:54
5:32
0:55
5:30
0:57
5:29
0:59
5:27
1:00
5:26
1:02
5:24
1:03
5:22
1:05
5:21
1:06
5:19
1:.08
5:18
1:09
5:17
111
5:15
1:12
5:14
1:14
5:13
1:15
5:11
1:17
5:10
1:18
5:09
1:19
5:08
1:21
507

07:20 (WEA 10)
06:52 (WEA 10)
07:20 (WEA 10)
06:52 (WEA 10)
07:19 (WEA 10)
06:53 (WEA 10)
07:19 (WEA 10)
06:53 (WEA 10)
07:18 (WEA 10)
06:54 (WEA 10)
07:17 (WEA 10)
06:54 (WEA 10)
07:16 (WEA 10)
06:56 (WEA 10)
07:14 (WEA 10)
06:57 (WEA 10)
07:12 (WEA 10)
07:00 (WEA 10)
07:09 (WEA 10)

=
N ¢
N

5: 06
1:23
5:05
1:24
5:04
1:25
486

NONONONONONONONONONONONONONONONONONONONONONONONONO

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

414  8.429

| Juni

1:31

NONONONONONONONONONONONONONONENONONONONONONONONONONONONONONO
[
(=)}

500

.

Sonnenscheinwahrscheinlichkeit S (Mittlere tagliche Sonnenstunden) [BRAUNSCHWEIG]
Jan Feb Mar

SSW wWsw W  WNW NNW Summe
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Projekt:
Sollingen
Landwind Planung GmbH & Co.KG

Watenstedter Str. 11
38384 Gevensleben

Lizenzierter Anwender:
SOWIWAS - Energie GmbH
Watenstedter StraBe 11
DE-38384 Gevensleben
+49 0 53 54/ 99 06 - 235
Andreas Schulze / gutachten@sowiwas.de

Berechnet:

17.11.2021 11:42/3.4.424

SHADOW - Kalender

Berechnung: GB 17x N163 5,7MW, 202110, meteorologisch, 37 I0Schattenrezepto

Voraussetzungen fiir Berechnung des Schattenwurfs

| Juli | August | September
1]05:00 | 05:37 | 06:27
| 21:41 | 21:09 | 20:06 22
210501  |05:38 | 06:28
| 21:40 | 21:07 | 20:04 20
3105:01 | 05:40 | 06:30
| 21:40 | 21:05 120:02 16
4| 05:02 | 05:41 | 06:32
| 21:40 | 21:04 119:59 12
5 05:03 | 05:43 | 06:33
|21:39 | 21:02 | 19:57
6]05:04 | 05:45 | 06:35
| 21:39 | 21:00 | 19:55
7105:05 | 05:46 | 06:37
| 21:38 | 20:58 | 19:52
8]05:06 | 05:48 | 06:38
| 21:37 | 20:56 | 19:50
9 | 05:07 | 05:49 | 06:40
|21:37 | 20:54 | 19:48
10 | 05:08 | 05:51 | 06:42
|21:36 | 20:53 | 19:46
11| 05:09 | 05:53 | 06:43
| 21:35 | 20:51 | 19:43
12 05:10 | 05:54 | 06:45
| 21:34 | 20:49 | 19:41
13 05:11 | 05:56 | 06:46
|21:33 | 20:47 | 19:39
14| 05:12 | 05:57 | 06:48
|21:32 | 20:45 | 19:36
15| 05:13 | 05:59 | 06:50
|21:32 | 20:43 119:34 12
16 | 05:14 | 06:01 | 06:51
| 21:30 | 20:41 | 19:32 17
17 | 05:16 | 06:02 07:05 (WEA 10) | 06:53
| 21:29 | 20:39 11 07:16 (WEA 10) | 19:29 20
18 | 05:17 | 06:04 07:02 (WEA 10) | 06:55
|21:28 | 20:37 16 07:18 (WEA10) | 19:27 24
19 | 05:18 | 06:06 07:01 (WEA 10) | 06:56
|21:27 | 20:35 19 07:20 (WEA10) | 19:24 25
20 | 05:19 | 06:07 06:59 (WEA 10) | 06:58
|21:26 | 20:32 21 07:20 (WEA10) | 19:22 26
21]05:221 | 06:09 06:58 (WEA 10) | 07:00
| 21:25 | 20:30 24 07:22 (WEA 10) | 19:20 28
22]05:22 | 06:10 06:57 (WEA 10) | 07:01
| 21:23 | 20:28 25 07:22 (WEA 10) | 19:17 28
23]05:23 | 06:12 06:56 (WEA 10) | 07:03
|21:22 | 20:26 26 07:22 (WEA10) | 19:15 28
24 | 05:25 | 06:14 06:56 (WEA 10) | 07:04
|21:221 | 20:224 27 07:23(WEA10) | 19:13 28
25 | 05:26 | 06:15 06:55 (WEA 10) | 07:06
|21:19 | 20:22 27 07:22(WEA10) | 19:10 28
26| 05:28 | 06:17 06:55 (WEA 10) | 07:08
| 21:18 | 20:20 28  07:23 (WEA 10) | 19:08 27
27105:29 | 06:19 06:54 (WEA 10) | 07:09
| 21:16 | 20:17 28  07:22 (WEA 10) | 19:06 26
28 05:31 | 06:20 06:55 (WEA 10) | 07:11
|21:15 | 20:15 27 07:22 (WEA10) | 19:03 24
29 | 05:32 | 06:22 06:54 (WEA 10) | 07:13
|21:13 | 20:13 27 07:21 (WEA10) | 19:01 22
30 | 05:34 | 06:24 06:55 (WEA 10) | 07:14
|21:12 | 20:11 25 07:20 (WEA10) | 18:59 19
31]05:35 | 06:25 06:54 (WEA 10) |
| 21:10 | 20:08 25 07:19 (WEA 10) |
Sonnenscheinstunden | 503 | 454 | 381
astr.max.mdgl.Beschattung | | 356 | 452
Red.Sonnenscheinwahrsch. | | 0,44 | 0,37
Reduktion Betriebsdauer | | 0,96 | 0,96
Reduktion Windrichtung | | 0,71 | 0,68
Gesamte Reduktion | | 0,29 | 0,23
Met.wahrsch.Beschattung | | 105 | 106

Jan Feb Mar

Apr Mai

Jun

Jul

<

r: 10 d61 - Sollingen, RingstraBe 16

LRI Ui L e SURL RS Bt L

Sonnenscheinwahrscheinlichkeit S (Mittlere tagliche Sonnenstunden) [BRAUNSCHWEIG]
Aug Sep Okt Nov Dez

1,53 2,47 3,43 5,17 7,00 6,63 6,76 6,51 4,71 3,31 1,88 1,07

Betriebsdauer je Sektor
N NNO ONO O O0SO SSO S
226 228 328 604 614 711 519 1.152 1.454 1.306 873
Startwindgeschwindigkeit: Startwindgeschw. aus Leistungskennlinie

| Oktober

06:56 (WEA 10) | 07:16
07:18 (WEA 10) | 18:56
06:57 (WEA 10) | 07:18
07:17 (WEA 10) | 18:54
06:58 (WEA 10) | 07:20
07:14 (WEA 10) | 18:52
07:00 (WEA 10) | 07:21
07:12 (WEA 10) | 18:49
| 07:23
| 18:47
| 07:25
| 18:45
| 07:26
| 18:43
| 07:28
| 18:40
| 07:30
| 18:38
| 07:31
| 18:36
| 07:33
| 18:34
| 07:35
| 18:31
| 07:37
| 18:29
| 07:38
| 18:27
07:52 (WEA 11) | 07:40
08:04 (WEA 11) | 18:25
07:49 (WEA 11) | 07:42
08:06 (WEA 11) | 18:23
07:47 (WEA 11) | 07:44
08:07 (WEA 11) | 18:20
07:45 (WEA 11) | 07:45
08:09 (WEA 11) | 18:18
07:45 (WEA 11) | 07:47
08:10 (WEA 11) | 18:16
07:43 (WEA 11) | 07:49
08:09 (WEA 11) | 18:14
07:42 (WEA 11) | 07:51
08:10 (WEA 11) | 18:12
07:41 (WEA 11) | 07:52
08:09 (WEA 11) | 18:10
07:41 (WEA 11) | 07:54
08:09 (WEA 11) | 18:08
07:41 (WEA 11) | 07:56
08:09 (WEA 11) | 18:06
07:40 (WEA 11) | 06:58
08:08 (WEA 11) | 17:04
07:41 (WEA 11) | 06:59
08:08 (WEA 11) | 17:02
07:41 (WEA 11) | 07:01
08:07 (WEA 11) | 17:00
07:41 (WEA 11) | 07:03
08:05 (WEA 11) | 16:58
07:42 (WEA 11) | 07:05
08:04 (WEA 11) | 16:56
07:44 (WEA 11) | 07:07
08:03 (WEA 11) | 16:54
| 07:08

14
8

13
17
21
23
25
27
27
29
29
29
29
27
27
25
25
23
19
17

0,31

0,96

0,63

0,18
83

| November

07:45 (WEA 11) | 07:10
07:59 (WEA 11) | 16:50
07:48 (WEA 11) | 07:12
07:56 (WEA 11) | 16:48
| 07:14
| 16:46
| 07:16
| 16:44
| 07:18
| 16:43
| 07:19

08:50 (WEA 12)
08:51 (WEA 12)
08:44 (WEA 12)
08:57 (WEA 12)
08:42 (WEA 12)
08:59 (WEA 12)
08:40 (WEA 12) | 07:37
09:01 (WEA 12) | 16:25
08:39 (WEA 12) | 07:39
09:02 (WEA 12) | 16:24
08:38 (WEA 12) | 07:41
09:03 (WEA 12) | 16:22
08:36 (WEA 12) | 07:42
09:03 (WEA 12) | 16:21
08:36 (WEA 12) | 07:44
09:03 (WEA 12) | 16:20
08:35 (WEA 12) | 07:46
09:04 (WEA 12) | 16:19
08:35 (WEA 12) | 07:47
09:04 (WEA 12) | 16:18
08:35 (WEA 12) | 07:49
09:04 (WEA 12) | 16:16
08:35 (WEA 12) | 07:51
09:04 (WEA 12) | 16:15
07:36 (WEA 12) | 07:52
08:03 (WEA 12) | 16:14
07:36 (WEA 12) | 07:54
08:03 (WEA 12) | 16:13
07:37 (WEA 12) | 07:56
08:02 (WEA 12) | 16:12
07:36 (WEA 12) | 07:57
08:01 (WEA 12) | 16:12
07:37 (WEA 12) | 07:59
08:00 (WEA 12) | 16:11
07:39 (WEA 12) | 08:00
07:58 (WEA 12) | 16:10
07:40 (WEA 12) |

07:57 (WEA 12) |

266

11

10
15
18
20
23
24
26
27
28
29
30
29
30
30
31
31

30

442
0,21
0,96
0,56
0,11

49

| Dezember

07:43 (WEA 12) | 08:02
07:54 (WEA 12) | 16:09
| 08:03
| 16:09

09:00 (WEA 13) | 08:17
09:10 (WEA 13) | 16:05
08:58 (WEA 13) | 08:18
09:13 (WEA 13) | 16:05
08:57 (WEA 13) | 08:19
09:15 (WEA 13) | 16:05
08:55 (WEA 13) | 08:20
09:15 (WEA 13) | 16:05
08:54 (WEA 13) | 08:21
09:17 (WEA 13) | 16:05
08:54 (WEA 13) | 08:21
09:18 (WEA 13) | 16:06
08:53 (WEA 13) | 08:22
09:19 (WEA 13) | 16:06
08:53 (WEA 13) | 08:23
09:20 (WEA 13) | 16:06
08:53 (WEA 13) | 08:23
09:21 (WEA 13) | 16:07
08:53 (WEA 13) | 08:24
09:22 (WEA 13) | 16:07
08:52 (WEA 13) | 08:24
09:22 (WEA 13) | 16:08
08:53 (WEA 13) | 08:25
09:22 (WEA 13) | 16:09
08:53 (WEA 13) | 08:25
09:23 (WEA 13) | 16:09
08:53 (WEA 13) | 08:25
09:23 (WEA 13) | 16:10
08:53 (WEA 13) | 08:25
09:24 (WEA 13) | 16:11
08:54 (WEA 13) | 08:25
09:25 (WEA 13) | 16:12
08:54 (WEA 13) | 08:26
09:24 (WEA 13) | 16:13

| 08:26

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

Tag im Monat Sonnenaufgang  (SS:MM)

Sonnenuntergang (SS:MM)

Minuten mit Schatten

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

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

31
31
31
30
30
30
29
30
30
29
30
30
30
30
29
30
30
29
29
29
29
29
29
29
29
30
30
30
30
30
29
0,14
0,96
0,56

0,07
66

SSW wWsw W  WNW NNW Summe

414  8.429

08:54 (WEA 13)
09:25 (WEA 13)
08:55 (WEA 13)
09:26 (WEA 13)
08:55 (WEA 13)
09:26 (WEA 13)
08:55 (WEA 13)
09:25 (WEA 13)
08:56 (WEA 13)
09:26 (WEA 13)
08:56 (WEA 13)
09:26 (WEA 13)
08:58 (WEA 13)
09:27 (WEA 13)
08:58 (WEA 13)
09:28 (WEA 14)
08:58 (WEA 13)
09:28 (WEA 14)
08:59 (WEA 13)
09:28 (WEA 14)
08:59 (WEA 13)
09:29 (WEA 14)
09:00 (WEA 13)
09:30 (WEA 14)
09:00 (WEA 13)
09:30 (WEA 14)
09:01 (WEA 13)
09:31 (WEA 14)
09:02 (WEA 13)
09:31 (WEA 14)
09:02 (WEA 13)
09:32 (WEA 14)
09:03 (WEA 13)
09:33 (WEA 14)
09:04 (WEA 13)
09:33 (WEA 14)
09:04 (WEA 13)
09:33 (WEA 14)
09:05 (WEA 13)
09:34 (WEA 14)
09:06 (WEA 13)
09:35 (WEA 14)
09:06 (WEA 13)
09:35 (WEA 14)
09:06 (WEA 13)
09:35 (WEA 14)
09:07 (WEA 13)
09:36 (WEA 14)
09:07 (WEA 13)
09:36 (WEA 14)
09:07 (WEA 13)
09:37 (WEA 14)
09:07 (WEA 13)
09:37 (WEA 14)
09:08 (WEA 13)
09:38 (WEA 14)
09:09 (WEA 13)
09:39 (WEA 14)
09:09 (WEA 13)
09:39 (WEA 14)
09:09 (WEA 13)
09:38 (WEA 14)
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Projekt:
Sollingen
Landwind Planung GmbH & Co.KG

Watenstedter Str. 11
38384 Gevensleben

Lizenzierter Anwender:

SOWIWAS -
Watenstedter

Energie GmbH
StraBe 11

DE-38384 Gevensleben
+49 0 53 54/ 99 06 - 235
Andreas Schulze / gutachten@sowiwas.de

Berechnet:

17.11.2021 11:42/3.4.424

SHADOW - Kalender

Berechnung: GB 17x N163 5,7MW, 202110, meteorologisch, 37 I0Schattenrezepto

Voraussetzungen fiir Berechnung des Schattenwurfs

|Januar | Februar

1] 08:26 08:59 (WEA 13) | 07:59

| 16:15 19 09:18 (WEA 13) | 17:03

2 08:26 08:59 (WEA 13) | 07:57

| 16:16 20 09:19 (WEA 13) | 17:05

3108:25 09:00 (WEA 13) | 07:55

| 16:17 20 09:20 (WEA 13) | 17:07

408:25 08:59 (WEA 13) | 07:54

| 16:18 21 09:20 (WEA 13) | 17:08

5| 08:25 09:00 (WEA 13) | 07:52

| 16:19 21 09:21 (WEA 13) | 17:10

6| 08:25 08:59 (WEA 13) | 07:50

| 16:21 23 09:22 (WEA 13) | 17:12

7108:24 09:00 (WEA 13) | 07:49

| 16:22 23 09:23 (WEA 13) | 17:14

8 08:24 08:59 (WEA 13) | 07:47

| 16:23 24 09:23 (WEA 13) | 17:16

9 08:23 09:00 (WEA 13) | 07:45

| 16:25 25  09:25 (WEA 13) | 17:18

10 | 08:23 09:00 (WEA 13) | 07:43

| 16:26 25  09:25 (WEA 13) | 17:20

11| 08:22 09:00 (WEA 13) | 07:41

| 16:27 26 09:26 (WEA 13) | 17:22

12 ] 08:21 09:00 (WEA 13) | 07:40

| 16:29 26 09:26 (WEA 13) | 17:23

13 ] 08:21 09:00 (WEA 13) | 07:38

| 16:30 27 09:27 (WEA 13) | 17:25

14| 08:20 09:00 (WEA 13) | 07:36

| 16:32 27 09:27 (WEA 13) | 17:27

15 | 08:19 09:00 (WEA 13) | 07:34

| 16:33 28 09:28 (WEA 13) | 17:29

16 | 08:18 09:01 (WEA 13) | 07:32

| 16:35 27  09:28 (WEA 13) | 17:31

17 | 08:17 09:01 (WEA 13) | 07:30

| 16:37 28 09:29 (WEA 13) | 17:33

18 | 08:16 09:01 (WEA 13) | 07:28

| 16:38 28 09:29 (WEA 13) | 17:35

19 | 08:15 09:02 (WEA 13) | 07:26

| 16:40 27 09:29 (WEA 13) | 17:37

20 | 08:14 09:03 (WEA 13) | 07:24

| 16:42 27 09:30 (WEA 13) | 17:38

21]08:13 09:02 (WEA 13) | 07:22

| 16:43 27 09:29 (WEA 13) | 17:40

22| 08:12 09:03 (WEA 13) | 07:20

| 16:45 27 09:30 (WEA 13) | 17:42

23] 08:11 09:04 (WEA 13) | 07:18

| 16:47 26 09:30 (WEA 13) | 17:44

24| 08:10 09:04 (WEA 13) | 07:16

| 16:48 25  09:29 (WEA 13) | 17:46

25 | 08:09 09:05 (WEA 13) | 07:13

| 16:50 24 09:29 (WEA 13) | 17:48

26 | 08:07 09:06 (WEA 13) | 07:11

| 16:52 22 09:28 (WEA 13) | 17:49

27 | 08:06 09:07 (WEA 13) | 07:09

| 16:54 21 09:28 (WEA 13) | 17:51

28 | 08:04 09:08 (WEA 13) | 07:07

| 16:56 19 09:27 (WEA 13) | 17:53
29 | 08:03 09:11 (WEA 13) |
| 16:57 15 09:26 (WEA 13) |
30 | 08:02 09:12 (WEA 13) |
| 16:59 12 09:24 (WEA 13) |
31| 08:00 09:18 (WEA 13) |
| 17:01 2 09:20 (WEA 13) |

Sonnenscheinstunden | 258 | 277
astr.max.mogl.Beschattung | 712 |
Red.Sonnenscheinwahrsch. | 0,18 |
Reduktion Betriebsdauer | 0,96 |
Reduktion Windrichtung | 0,56 |
Gesamte Reduktion | 0,10 |
Met.wahrsch.Beschattung | 68 |

14
17
20
22
23
25
25
25
25
25
25
23
22
20
17

13

353
0,25
0,96
0,63
0,15

52

Apr Mai Jun Jul

Betriebsdauer je Sektor

N NNO ONO O 0SO SsO S

r: 10 d63 - Sollingen, RingstraBe 21

e oo o0 TOCT, 020K

Sonnenscheinwahrscheinlichkeit S (Mittlere tagliche Sonnenstunden) [BRAUNSCHWEIG]
Jan Feb Mar

Aug Sep Okt Nov Dez
1,53 2,47 3,43 5,17 7,00 6,63 6,76 6,51 4,71 3,31 1,88 1,07

226 228 328 604 614 711 519 1.152 1.454 1.306 873
Startwindgeschwindigkeit: Startwindgeschw. aus Leistungskennlinie

| Médrz

| 07:05
| 17:55
| 07:03
| 17:57
| 07:00
| 17:58
| 06:58
| 18:00
| 06:56
| 18:02
| 06:54
| 18:04
| 06:52
| 18:06
| 06:49
| 18:07
| 06:47
| 18:09
| 06:45
| 18:11
08:08 (WEA 12) | 06:42
08:16 (WEA 12) | 18:13
08:06 (WEA 12) | 06:40
08:20 (WEA 12) | 18:15
08:05 (WEA 12) | 06:38
08:22 (WEA 12) | 18:16
08:03 (WEA 12) | 06:36
08:23 (WEA 12) | 18:18
08:01 (WEA 12) | 06:33
08:23 (WEA 12) | 18:20
08:01 (WEA 12) | 06:31
08:24 (WEA 12) | 18:22
08:00 (WEA 12) | 06:29
08:25 (WEA 12) | 18:23
08:00 (WEA 12) | 06:26
08:25 (WEA 12) | 18:25
08:00 (WEA 12) | 06:24
08:25 (WEA 12) | 18:27
08:00 (WEA 12) | 06:22
08:25 (WEA 12) | 18:29
08:00 (WEA 12) | 06:19
08:25 (WEA 12) | 18:30
08:00 (WEA 12) | 06:17
08:25 (WEA 12) | 18:32
08:01 (WEA 12) | 06:15
08:24 (WEA 12) | 18:34
08:01 (WEA 12) | 06:12
08:23 (WEA 12) | 18:35
08:02 (WEA 12) | 06:10
08:22 (WEA 12) | 18:37
08:03 (WEA 12) | 06:08
08:20 (WEA 12) | 18:39
08:05 (WEA 12) | 06:05
08:18 (WEA 12) | 18:41
08:10 (WEA 12) | 06:03
08:14 (WEA 12) | 18:42
| 07:01
| 19:44
| 06:58
| 19:46
| 06:56
| 19:47
367

14
18
21
23
24
25
25
25
25
25
23
21
19
15

10

321
0,29
0,96
0,67
0,18

58

| April

| 06:54
| 19:49
| 06:52
| 19:51
| 06:49
| 19:53 3
| 06:47
| 19:54
| 06:45
| 19:56
| 06:42
| 19:58
| 06:40
| 20:00
| 06:38
| 20:01
| 06:36
| 20:03
07:10 (WEA 11) | 06:33
07:18 (WEA 11) | 20:05
07:06 (WEA 11) | 06:31
07:20 (WEA 11) | 20:06
07:04 (WEA 11) | 06:29
07:22 (WEA 11) | 20:08
07:03 (WEA 11) | 06:27
07:24 (WEA 11) | 20:10
07:01 (WEA 11) | 06:24
07:24 (WEA 11) | 20:12
07:00 (WEA 11) | 06:22
07:24 (WEA 11) | 20:13
07:00 (WEA 11) | 06:20
07:25 (WEA 11) | 20:15
06:59 (WEA 11) | 06:18
07:24 (WEA 11) | 20:17
06:59 (WEA 11) | 06:16
07:24 (WEA 11) | 20:18
06:59 (WEA 11) | 06:13
07:24 (WEA 11) | 20:20
06:58 (WEA 11) | 06:11
07:23 (WEA 11) | 20:22
06:59 (WEA 11) | 06:09
07:22 (WEA 11) | 20:23
07:00 (WEA 11) | 06:07
07:21 (WEA 11) | 20:25
07:00 (WEA 11) | 06:05
07:19 (WEA 11) | 20:27
07:02 (WEA 11) | 06:03
07:17 (WEA 11) | 20:29
07:04 (WEA 11) | 06:01
07:14 (WEA 11) | 20:30
| 05:59
| 20:32
| 05:57
| 20:34
| 05:55
| 20:35
| 05:53
| 20:37
| 05:51
| 20:39

12
16
20
22
23
24
25
25
25
24
24
22
20
18
15

11

|

|

| 416

| 329
| 0,37
| 0,9
| 0,71
| 0,25
| 81

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

| Mai

| 05:49

| 20:40

| 05:47

| 20:42
07:14 (WEA 10) | 05:45
07:17 (WEA 10) | 20:44
07:10 (WEA 10) | 05:43
07:22 (WEA 10) | 20:46
07:07 (WEA 10) | 05:41
07:23 (WEA 10) | 20:47
07:05 (WEA 10) | 05:39
07:25 (WEA 10) | 20:49
07:04 (WEA 10) | 05:37
07:26 (WEA 10) | 20:51
07:03 (WEA 10) | 05:36
07:26 (WEA 10) | 20:52
07:02 (WEA 10) | 05:34
07:26 (WEA 10) | 20:54
07:01 (WEA 10) | 05:32
07:26 (WEA 10) | 20:55
07:01 (WEA 10) | 05:31
07:26 (WEA 10) | 20:57
07:01 (WEA 10) | 05:29
07:26 (WEA 10) | 20:59
07:01 (WEA 10) | 05:27
07:25 (WEA 10) | 21:00
07:00 (WEA 10) | 05:26
07:24 (WEA 10) | 21:02
07:01 (WEA 10) | 05:24
07:23 (WEA 10) | 21:03
07:02 (WEA 10) | 05:22
07:22 (WEA 10) | 21:05
07:03 (WEA 10) | 05:21
07:21 (WEA 10) | 21:06
07:04 (WEA 10) | 05:20
07:19 (WEA 10) | 21:08
07:06 (WEA 10) | 05:18
07:17 (WEA 10) | 21:09

0
2
0
2
0
2
0
2
0
2
05:09
2
0
2
0
21:22
0
2
0
2
0
2

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

414  8.429

| Juni

[y, Y, v |
NONONO
O oRNN®

5:01
1:30
5:00
1:31
4:59
1:32
4:59
1:33
4:58
1:34
4:58
1:35
4:57
1:35
4:57
1:36
4:57
1:37
4:56
1:37
4:56
1:38
4:56
1:39
4:56
1:39
4:56
1:40
4:56
1:40
4:56
1:40
4:56
1:41
4:56
1:41
4:56
1:41
4:56
1:41
4:57
1:41
4:57
1:42
4:57
1:42
4:58
1:41
4:58
1:41
4:59
1:41
4:59
1:41

NONONONONONONONONONONONONONONONONONONONONONONONONONONONONONO

T
o
o

.

SSW wWsw W  WNW NNW Summe
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Projekt:

Sollingen

Landwind Planung GmbH & Co.KG

Watenstedter Str. 11
38384 Gevensleben

Lizenzierter Anwender:
SOWIWAS - Energie GmbH
Watenstedter StraBe 11
DE-38384 Gevensleben
+49 0 53 54/ 99 06 - 235
Andreas Schulze / gutachten@sowiwas.de

Berechnet:

17.11.2021 11:42/3.4.424

SHADOW - Kalender

Berechnung: GB 17x N163 5,7MW, 202110, meteorologisch, 37 I0Schattenrezepto

Voraussetzungen fiir Berechnung des Schattenwurfs

| Juli
1| 05:00
| 21:41
2| 05:01
| 21:40
3| 05:01
| 21:40
4| 05:02
| 21:40
5 05:03
| 21:39
6 | 05:04
| 21:39
7 | 05:05
| 21:38
8 | 05:06
| 21:37
9 | 05:07
| 21:37
10 | 05:08
| 21:36
11 | 05:09
| 21:35
12 | 05:10
| 21:34
13 | 05:11
| 21:33
14| 05:12
| 21:32
15| 05:13
| 21:32
16 | 05:14
| 21:30
17 | 05:16
| 21:29
18 | 05:17
| 21:28
19 | 05:18
| 21:27
20 | 05:19
| 21:26
21| 05:21
| 21:25
22| 05:22
| 21:23
23| 05:23
| 21:22
24 | 05:25
| 21:21
25 | 05:26
| 21:19
26 | 05:28
| 21:18
27 | 05:29
| 21:16
28 | 05:31
| 21:15
29 | 05:32
| 21:13
30 | 05:34
| 21:12
31| 05:35
| 21:10
Sonnenscheinstunden | 503

astr.max.mdgl.Beschattung |
Red.Sonnenscheinwahrsch. |
Reduktion Betriebsdauer |
Reduktion Windrichtung |
Gesamte Reduktion |
Met.wahrsch.Beschattung |

| August

5:37

g
o
©

5:38
1:07
5:40

1:04
5:43
1:02

NONONONONONO
ae
ro
=G

= a
[=3N
=gl

5:53
0:51

0:47
5:57

6:17
0:20

0:15
6:22

6:25
0:08

11
15
19
21
2
24
24
25

161

0,44

0,96

0,71

0,29
47

| September
| 06:27
| 20:06 25
| 06:28
| 20:04 25
| 06:30
120:02 24
| 06:32
119:59 23
| 06:33
|19:57 22
| 06:35
| 19:55 20
| 06:37
| 19:53 16
| 06:38
119:50 12
| 06:40
| 19:48 4
| 06:42
| 19:46
| 06:43
| 19:43
| 06:45
| 19:41
| 06:46
| 19:39
| 06:48
| 19:36
| 06:50
| 19:34
| 06:51
| 19:32
| 06:53
| 19:29
| 06:55
| 19:27 8
| 06:56
119:24 14
| 06:58
119:22 18
| 07:00
| 19:20 20
| 07:01
| 19:17 22
| 07:03
119:15 24
07:10 (WEA 10) | 07:04
07:21 (WEA 10) | 19:13 24
07:07 (WEA 10) | 07:06
07:22 (WEA 10) | 19:10 26
07:05 (WEA 10) | 07:08
07:24 (WEA 10) | 19:08 26
07:03 (WEA 10) | 07:09
07:24 (WEA 10) | 19:06 26
07:03 (WEA 10) | 07:11
07:25 (WEA 10) | 19:03 24
07:01 (WEA 10) | 07:13
07:25 (WEA 10) | 19:01 24
07:01 (WEA 10) | 07:14
07:25 (WEA 10) | 18:59 22
07:00 (WEA 10) |
07:25 (WEA 10) |
| 381
| 449
| 0,37
| 0,96
| 0,69
| 0,24
| 107

Jan Feb Mar

Apr Mai

Jun

Jul

<

r: I0 d63 - Séllingen, RingstraBe 21

LRI Rl | LSRN ISR U S

Sonnenscheinwahrscheinlichkeit S (Mittlere tagliche Sonnenstunden) [BRAUNSCHWEIG]
Aug Sep Okt Nov Dez

1,53 2,47 3,43 5,17 7,00 6,63 6,76 6,51 4,71 3,31 1,88 1,07

Betriebsdauer je Sektor
N NNO ONO O O0SO SSO S
226 228 328 604 614 711 519 1.152 1.454 1.306 873
Startwindgeschwindigkeit: Startwindgeschw. aus Leistungskennlinie

| Oktober

07:00 (WEA 10) | 07:16
07:25 (WEA 10) | 18:56
07:00 (WEA 10) | 07:18
07:25 (WEA 10) | 18:54
07:00 (WEA 10) | 07:20
07:24 (WEA 10) | 18:52
07:00 (WEA 10) | 07:21
07:23 (WEA 10) | 18:49
07:00 (WEA 10) | 07:23
07:22 (WEA 10) | 18:47
07:01 (WEA 10) | 07:25
07:21 (WEA 10) | 18:45
07:02 (WEA 10) | 07:26
07:18 (WEA 10) | 18:43
07:04 (WEA 10) | 07:28
07:16 (WEA 10) | 18:40
07:08 (WEA 10) | 07:30
07:12 (WEA 10) | 18:38

| 07:31

| 18:36

| 07:33

| 18:34

| 07:35

| 18:31

| 07:37

| 18:29

| 07:38

| 18:27

| 07:40

| 18:25

| 07:42

| 18:23

| 07:44

| 18:20
07:53 (WEA 11) | 07:45
08:01 (WEA 11) | 18:18
07:50 (WEA 11) | 07:47
08:04 (WEA 11) | 18:16
07:47 (WEA 11) | 07:49
08:05 (WEA 11) | 18:14
07:46 (WEA 11) | 07:51
08:06 (WEA 11) | 18:12
07:44 (WEA 11) | 07:52
08:06 (WEA 11) | 18:10
07:43 (WEA 11) | 07:54
08:07 (WEA 11) | 18:08
07:43 (WEA 11) | 07:56
08:07 (WEA 11) | 18:06
07:41 (WEA 11) | 06:58
08:07 (WEA 11) | 17:04
07:41 (WEA 11) | 06:59
08:07 (WEA 11) | 17:02
07:41 (WEA 11) | 07:01
08:07 (WEA 11) | 17:00
07:41 (WEA 11) | 07:03
08:05 (WEA 11) | 16:58
07:41 (WEA 11) | 07:05
08:05 (WEA 11) | 16:56
07:42 (WEA 11) | 07:07
08:04 (WEA 11) | 16:54

| 07:08

20
16

12

14
18
20
22
24
25
26
26
26
25
24
23
2
20

17

0,18

| November

07:42 (WEA 11) | 07:10
08:02 (WEA 11) | 16:50
07:44 (WEA 11) | 07:12
08:00 (WEA 11) | 16:48
07:46 (WEA 11) | 07:14
07:58 (WEA 11) | 16:46
| 07:16
| 16:44
| 07:18
| 16:43
| 07:19

08:40 (WEA 12)
08:49 (WEA 12)
08:37 (WEA 12)
08:51 (WEA 12) | 16:27
08:35 (WEA 12) | 07:37
08:53 (WEA 12) | 16:25
08:34 (WEA 12) | 07:39
08:54 (WEA 12) | 16:24
08:33 (WEA 12) | 07:41
08:55 (WEA 12) | 16:22
08:31 (WEA 12) | 07:42
08:55 (WEA 12) | 16:21
08:30 (WEA 12) | 07:44
08:55 (WEA 12) | 16:20
08:30 (WEA 12) | 07:46
08:56 (WEA 12) | 16:19
08:30 (WEA 12) | 07:47
08:56 (WEA 12) | 16:18
08:30 (WEA 12) | 07:49
08:56 (WEA 12) | 16:16
08:30 (WEA 12) | 07:51
08:55 (WEA 12) | 16:15
07:31 (WEA 12) | 07:52
07:55 (WEA 12) | 16:14
07:31 (WEA 12) | 07:54
07:54 (WEA 12) | 16:13
07:32 (WEA 12) | 07:56
07:54 (WEA 12) | 16:12
07:32 (WEA 12) | 07:57
07:52 (WEA 12) | 16:12
07:33 (WEA 12) | 07:59
07:50 (WEA 12) | 16:11
07:35 (WEA 12) | 08:00
07:48 (WEA 12) | 16:10
07:39 (WEA 12) |

07:45 (WEA 12) |

266

12
16
19
21
22
24
25
26
27
27
27
28
28
28
27
28
27
27

26

469
0,21
0,96
0,56
0,11

52

| Dezember
| 08:02
| 16:09 26
| 08:03
| 16:09 25
| 08:04
| 16:08 25
| 08:06
| 16:07 25
| 08:07
|16:07 23
| 08:08
| 16:06 23
| 08:10
| 16:06 22
| 08:11
| 16:06 21
| 08:12
| 16:05 20
| 08:13
| 16:05 20
08:48 (WEA 13) | 08:14
08:52 (WEA 13) | 16:05 19
08:44 (WEA 13) | 08:15
08:56 (WEA 13) | 16:05 18
08:42 (WEA 13) | 08:16
08:58 (WEA 13) | 16:05 17
08:41 (WEA 13) | 08:17
09:00 (WEA 13) | 16:05 17
08:40 (WEA 13) | 08:18
09:01 (WEA 13) | 16:05 16
08:40 (WEA 13) | 08:19
09:02 (WEA 13) | 16:05 15
08:38 (WEA 13) | 08:20
09:02 (WEA 13) | 16:05 15
08:38 (WEA 13) | 08:21
09:03 (WEA 13) | 16:05 14
08:38 (WEA 13) | 08:21
09:04 (WEA 13) | 16:06 14
08:38 (WEA 13) | 08:22
09:05 (WEA 13) | 16:06 14
08:38 (WEA 13) | 08:23
09:05 (WEA 13) | 16:06 13
08:39 (WEA 13) | 08:23
09:06 (WEA 13) | 16:07 13
08:39 (WEA 13) | 08:24
09:07 (WEA 13) | 16:07 14
08:38 (WEA 13) | 08:24
09:06 (WEA 13) | 16:08 14
08:39 (WEA 13) | 08:25
09:07 (WEA 13) | 16:09 14
08:40 (WEA 13) | 08:25
09:07 (WEA 13) | 16:09 15
08:39 (WEA 13) | 08:25
09:07 (WEA 13) | 16:10 15
08:40 (WEA 13) | 08:25
09:07 (WEA 13) | 16:11 16
08:41 (WEA 13) | 08:25
09:08 (WEA 13) | 16:12 17
08:41 (WEA 13) | 08:26
09:07 (WEA 13) | 16:13 16
| 08:26
| 16:14 17
| 243
| 553
| 0,14
| 0,96
| 0,56
| 0,07
| 40

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

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

SSW wWsw W  WNW NNW Summe

414  8.429

08:42 (WEA 13)
09:08 (WEA 13)
08:43 (WEA 13)
09:08 (WEA 13)
08:43 (WEA 13)
09:08 (WEA 13)
08:43 (WEA 13)
09:08 (WEA 13)
08:45 (WEA 13)
09:08 (WEA 13)
08:45 (WEA 13)
09:08 (WEA 13)
08:47 (WEA 13)
09:09 (WEA 13)
08:47 (WEA 13)
09:08 (WEA 13)
08:48 (WEA 13)
09:08 (WEA 13)
08:48 (WEA 13)
09:08 (WEA 13)
08:49 (WEA 13)
09:08 (WEA 13)
08:50 (WEA 13)
09:08 (WEA 13)
08:51 (WEA 13)
09:08 (WEA 13)
08:51 (WEA 13)
09:08 (WEA 13)
08:52 (WEA 13)
09:08 (WEA 13)
08:53 (WEA 13)
09:08 (WEA 13)
08:54 (WEA 13)
09:09 (WEA 13)
08:55 (WEA 13)
09:09 (WEA 13)
08:55 (WEA 13)
09:09 (WEA 13)
08:56 (WEA 13)
09:10 (WEA 13)
08:57 (WEA 13)
09:10 (WEA 13)
08:57 (WEA 13)
09:10 (WEA 13)
08:57 (WEA 13)
09:11 (WEA 13)
08:58 (WEA 13)
09:12 (WEA 13)
08:58 (WEA 13)
09:12 (WEA 13)
08:58 (WEA 13)
09:13 (WEA 13)
08:58 (WEA 13)
09:13 (WEA 13)
08:59 (WEA 13)
09:15 (WEA 13)
08:59 (WEA 13)
09:16 (WEA 13)
09:00 (WEA 13)
09:16 (WEA 13)
08:59 (WEA 13)
09:16 (WEA 13)
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Projekt:
Sollingen
Landwind Planung GmbH & Co.KG

Watenstedter Str. 11
38384 Gevensleben

Lizenzierter Anwender:

SOWIWAS - Energie GmbH
Watenstedter StraBe 11

DE-38384 Gevensleben

+49 0 53 54/ 99 06 - 235

Andreas Schulze / gutachten@sowiwas.de

Berechnet:
17.11.2021 11:42/3.4.424

<

SHADOW - Kalender

Berechnung: GB 17x N163 5,7MW, 202110, meteorologisch, 37 I0Schattenrezeptor: 10 d67 - Sbllingen, SchulstraBe 1

Voraussetzungen fiir Berechnung des Schattenwurfs Sonnenscheinwahrscheinlichkeit S (Mittlere tagliche Sonnenstunden) [BRAUNSCHWEIG]

| Januar | Februar

1]08:26 09:05 (WEA 12) | 07:59

| 16:15 24 09:29 (WEA 12) | 17:03

21 08:26 09:06 (WEA 12) | 07:57

| 16:16 24 09:30 (WEA 12) | 17:05

3108:25 09:06 (WEA 12) | 07:55

| 16:17 24 09:30 (WEA 12) | 17:07

4108:25 09:06 (WEA 12) | 07:54

| 16:18 24 09:30 (WEA 12) | 17:08

5| 08:25 09:07 (WEA 12) | 07:52

| 16:19 24 09:31 (WEA 12) | 17:10

6 | 08:25 09:07 (WEA 12) | 07:50

| 16:21 24 09:31 (WEA 12) | 17:12

7 108:24 09:08 (WEA 12) | 07:49

| 16:22 24 09:32 (WEA 12) | 17:14

8108:24 09:08 (WEA 12) | 07:47

| 16:23 24 09:32 (WEA 12) | 17:16

9108:23 09:09 (WEA 12) | 07:45

| 16:24 24 09:33 (WEA 12) | 17:18

10 | 08:23 09:09 (WEA 12) | 07:43

| 16:26 24 09:33 (WEA 12) | 17:20

11 | 08:22 09:09 (WEA 12) | 07:41

| 16:27 25  09:34 (WEA 12) | 17:22

12 | 08:21 09:10 (WEA 12) | 07:40

| 16:29 24 09:34 (WEA 12) | 17:23

13 ] 08:21 09:10 (WEA 12) | 07:38

| 16:30 24 09:34 (WEA 12) | 17:25

14 | 08:20 09:10 (WEA 12) | 07:36

| 16:32 24 09:34 (WEA 12) | 17:27

15| 08:19 09:11 (WEA 12) | 07:34

| 16:33 23 09:34 (WEA 12) | 17:29

16 | 08:18 09:12 (WEA 12) | 07:32

| 16:35 22 09:34 (WEA 12) | 17:31

17 | 08:17 09:13 (WEA 12) | 07:30

| 16:37 21 09:34 (WEA 12) | 17:33

18 | 08:16 09:14 (WEA 12) | 07:28

| 16:38 20 09:34 (WEA 12) | 17:35

19 | 08:15 09:15 (WEA 12) | 07:26

| 16:40 19 09:34 (WEA 12) | 17:36

20 | 08:14 09:16 (WEA 12) | 07:24

| 16:41 17 09:33 (WEA 12) | 17:38

21| 08:13 09:17 (WEA 12) | 07:22

| 16:43 15 09:32 (WEA 12) | 17:40

22| 08:12 09:19 (WEA 12) | 07:20

| 16:45 12 09:31 (WEA 12) | 17:42

23] 08:11 09:22 (WEA 12) | 07:18

| 16:47 7 09:29 (WEA 12) | 17:44

24| 08:10 | 07:16

| 16:48 | 17:46

25 | 08:09 | 07:13

| 16:50 | 17:48

26 | 08:07 | 07:11

| 16:52 | 17:49

27 | 08:06 | 07:09

| 16:54 | 17:51

28 | 08:04 | 07:07

| 16:56 | 17:53
29 | 08:03 |
| 16:57 |
30 | 08:02 |
| 16:59 |
31 | 08:00 08:30 (WEA 11) |
| 17:01 9  08:39 (WEA 11) |

Sonnenscheinstunden | 258 | 277
astr.max.mdgl.Beschattung | 502 |
Red.Sonnenscheinwahrsch. | 0,18 |
Reduktion Betriebsdauer | 0,96 |
Reduktion Windrichtung | 0,56 |
Gesamte Reduktion | 0,10 |
Met.wahrsch.Beschattung | 49 |

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

14
18
20
22
24
24
25
26
26
27
26
25
25
23
22
20
17

13

7

15

424
0,25
0,96
0,61
0,15

62

Betriebsdauer je Sektor

N NNO ONO O OSO SSO S SSW wWsw W WNW NNW Summe
226 228 328 604 614 711 519 1.152 1.454 1.306 873 414 8.429
Startwindgeschwindigkeit: Startwindgeschw. aus Leistungskennlinie

| Marz

08:27 (WEA 11) | 07:05
08:41 (WEA 11) | 17:55
08:25 (WEA 11) | 07:03
08:43 (WEA 11) | 17:57
08:24 (WEA 11) | 07:00
08:44 (WEA 11) | 17:58
08:24 (WEA 11) | 06:58
08:46 (WEA 11) | 18:00
08:23 (WEA 11) | 06:56
08:47 (WEA 11) | 18:02
08:23 (WEA 11) | 06:54
08:47 (WEA 11) | 18:04
08:22 (WEA 11) | 06:52
08:47 (WEA 11) | 18:06
08:22 (WEA 11) | 06:49
08:48 (WEA 11) | 18:07
08:22 (WEA 11) | 06:47
08:48 (WEA 11) | 18:09
08:21 (WEA 11) | 06:45
08:48 (WEA 11) | 18:11
08:22 (WEA 11) | 06:42
08:48 (WEA 11) | 18:13
08:23 (WEA 11) | 06:40
08:48 (WEA 11) | 18:15
08:23 (WEA 11) | 06:38
08:48 (WEA 11) | 18:16
08:24 (WEA 11) | 06:36
08:47 (WEA 11) | 18:18
08:24 (WEA 11) | 06:33
08:46 (WEA 11) | 18:20
08:25 (WEA 11) | 06:31
08:45 (WEA 11) | 18:22
08:26 (WEA 11) | 06:29
08:43 (WEA 11) | 18:23
08:28 (WEA 11) | 06:26
08:41 (WEA 11) | 18:25
08:32 (WEA 11) | 06:24
08:37 (WEA 11) | 18:27

| 06:22

| 18:29

| 06:19

| 18:30

| 06:17

| 18:32

| 06:15

| 18:34

| 06:12
18:35
06:10
18:37
06:08

| 18:39
07:38 (WEA 10) | 06:05
07:45 (WEA 10) | 18:41
07:34 (WEA 10) | 06:03
07:49 (WEA 10) | 18:42

| 07:01

| 19:44

| 06:58

| 19:46

| 06:56

| 19:47

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

Jan Feb Mar
1,53 2,47 3,43 5,17 7,00 6,63 6,76 6,51 4,71 3,31 1,88 1,07

19
21
24
25
27
28
28
28
28
28
26
24
23
20
16

1

0,29
0,96
0,64
0,18

66

Apr Mai Jun Jul Aug Sep Okt Nov Dez

| April | Mai | Juni
07:31 (WEA 10) | 06:54 | 05:49 | 05:03
07:50 (WEA 10) | 19:49 | 20:40 | 21:27
07:30 (WEA 10) | 06:52 | 05:47 | 05:02
07:51 (WEA 10) | 19:51 | 20:42 | 21:28
07:29 (WEA 10) | 06:49 | 05:45 | 05:01
07:53 (WEA 10) | 19:53 | 20:44 | 21:29
07:28 (WEA 10) | 06:47 | 05:43 | 05:01
07:53 (WEA 10) | 19:54 | 20:46 | 21:30
07:26 (WEA 10) | 06:45 | 05:41 | 05:00
07:53 (WEA 10) | 19:56 | 20:47 | 21:31
07:26 (WEA 10) | 06:42 | 05:39 | 04:59
07:54 (WEA 10) | 19:58 | 20:49 | 21:32
07:26 (WEA 10) | 06:40 | 05:37 | 04:59
07:54 (WEA 10) | 20:00 | 20:51 | 21:33
07:25 (WEA 10) | 06:38 | 05:36 | 04:58
07:53 (WEA 10) | 20:01 | 20:52 | 21:34
07:25 (WEA 10) | 06:36 | 05:34 | 04:58
07:53 (WEA 10) | 20:03 | 20:54 | 21:35
07:25 (WEA 10) | 06:33 | 05:32 | 04:57
07:53 (WEA 10) | 20:05 | 20:55 | 21:35
07:25 (WEA 10) | 06:31 | 05:30 | 04:57
07:51 (WEA 10) | 20:06 | 20:57 | 21:36
07:26 (WEA 10) | 06:29 | 05:29 | 04:56
07:50 (WEA 10) | 20:08 | 20:59 | 21:37
07:27 (WEA 10) | 06:27 | 05:27 | 04:56
07:50 (WEA 10) | 20:10 | 21:00 | 21:37
07:27 (WEA 10) | 06:24 | 05:26 | 04:56
07:47 (WEA 10) | 20:12 | 21:02 | 21:38
07:29 (WEA 10) | 06:22 | 05:24 | 04:56
07:45 (WEA 10) | 20:13 | 21:03 | 21:39
07:32 (WEA 10) | 06:20 | 05:22 | 04:56
07:43 (WEA 10) | 20:15 | 21:05 | 21:39
| 06:18 | 05:21 | 04:56
| 20:17 | 21:06 | 21:40
| 06:16 | 05:19 | 04:56
| 20:18 | 21:08 | 21:40
| 06:13 | 05:18 | 04:56
| 20:20 | 21:09 | 21:40
| 06:11 | 05:17 | 04:56
| 20:22 | 21:11 | 21:41
| 06:09 | 05:15 | 04:56
| 20:23 | 21:12 | 21:41
| 06:07 | 05:14 | 04:56
| 20:25 | 21:14 | 21:41
| 06:05 | 05:13 | 04:56
| 20:27 | 21:15 | 21:41
| 06:03 | 05:11 | 04:57
| 20:29 | 21:17 | 21:41
| 06:01 | 05:10 | 04:57
| 20:30 | 21:18 | 21:42
| 05:59 | 05:09 | 04:57
| 20:32 | 21:19 | 21:42
| 05:57 | 05:08 | 04:58
| 20:34 | 21:21 | 21:41
| 05:55 | 05:07 | 04:58
| 20:35 | 21:22 | 21:41
| 05:53 | 05:06 | 04:59
| 20:37 | 21:23 | 21:41
| 05:51 | 05:05 | 04:59
| 20:39 | 21:24 | 21:41
| | 05:04 |
| | 21:25 |
| 416 | 486 | 500
| | |
| | |
| | |
| | |
| | |
| | |

windPRO 3.4.424 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk
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Projekt:

Sollingen

Landwind Planung GmbH & Co.KG

Watenstedter Str. 11

38384 Gevensleben

Lizen:

zierter Anwender:

SOWIWAS - Energie GmbH
Watenstedter StraBe 11
DE-38384 Gevensleben

+49 0 53 54 /99 06 - 235

Andreas Schulze / gutachten@sowiwas.de

Berechnet:

17.11.2021 11:42/3.4.424

SHADOW - Kalender

Berechnung: GB 17x N163 5,7MW, 202110, meteorologisch, 37 I0Schattenrezepto

Voraussetzungen fiir Berechnung des Schattenwurfs

|Juli

1] 05:00

| 21:41

2| 05:01

| 21:40

3 05:01

| 21:40

4| 05:02

| 21:40

5105:03

| 21:39

6 | 05:04

| 21:39

7 | 05:05

| 21:38

8 05:06

| 21:37

9 | 05:07

| 21:37

10 | 05:08

| 21:36

11 ] 05:09

| 21:35

12 ] 05:10

| 21:34

13 ] 05:11

| 21:33

14| 05:12

| 21:33

15 | 05:13

| 21:32

16 | 05:14

| 21:31

17 | 05:16

| 21:29

18 | 05:17

| 21:28

19 | 05:18

| 21:27

20 | 05:19

| 21:26

21| 05:21

| 21:25

22| 05:22

| 21:23

23] 05:23

| 21:22

24| 05:25

| 21:21

25| 05:26

| 21:19

26 | 05:28

| 21:18

27| 05:29

| 21:16

28| 05:31

| 21:15

29| 05:32

| 21:13

30 | 05:34

| 21:12

31]05:35

| 21:10

Sonnenscheinstunden | 503
astr.max.mogl.Beschattung |
Red.Sonnenscheinwahrsch. |
Reduktion Betriebsdauer |
Reduktion Windrichtung |
Gesamte Reduktion |
Met.wahrsch.Beschattung |

| August

5:37
1:09
5:38
1:07
5:40
1:05
5:41
1:04
5:43
1:02
5:44
1:00
5:46
0:58
5:48

<
o
o

5:49
0:54
5:51
0:53
5:52
0:51
5:54
0:49
5:56
0:47
5:57
0:45
5:59
0:43

0:41
6:02
0:39
6:04

<
w
N

6:05
0:35
6:07
0:32

I
=)
©

0:30
6:10
0:28
6:12

<
N}
a

6:14
0:24
6:15
0:22
6:17
0:20
6:19
0:17
6:20
0:15
6:22
0:13
6:24
0:11

NENSINININININININONONOINOINONOINONONONONONONONONONONONSONINGNSNSNS
N =}
81 =

0:08
454

| September

| 06:27
| 20:06
| 06:28
| 20:04
| 06:30
| 20:02
| 06:32
| 19:59
| 06:33
| 19:57
| 06:35
| 19:55
| 06:37
| 19:53
| 06:38
| 19:50
| 06:40
| 19:48
| 06:42
| 19:46
| 06:43
| 19:43
| 06:45
| 19:41
| 06:46
| 19:39
| 06:48
| 19:36
| 06:50
| 19:34
| 06:51
| 19:32
| 06:53
| 19:29
| 06:55
| 19:27
| 06:56
| 19:24
| 06:58
| 19:22
| 07:00
| 19:20
| 07:01
| 19:17
| 07:03
| 19:15
| 07:04
| 19:13
| 07:06
| 19:10
| 07:08
| 19:08

14
18

22

62
0,37
0,96
0,64
0,22

14

Jan Feb Mar

Apr

Mai

Jun

r: I0 d67 - Sollingen, SchulstraBe 1

.

e O o0 TOCT, SO ST S

Sonnenscheinwahrscheinlichkeit S (Mittlere tagliche Sonnenstunden) [BRAUNSCHWEIG]

Jul

Aug Sep Okt Nov Dez

1,53 2,47 3,43 5,17 7,00 6,63 6,76 6,51 4,71 3,31 1,88 1,07

Betriebsdauer je Sektor

N NNO ONO O 0SO SsO S
226 228 328 604 614 711 519 1.152 1.454 1.306 873

414  8.429

Startwindgeschwindigkeit: Startwindgeschw. aus Leistungskennlinie

| Oktober
| 07:16
| 18:56 24
| 07:18
| 18:54 26
| 07:20
| 18:52 26
| 07:21
| 18:49 28
| 07:23
| 18:47 28
| 07:25
| 18:45 28
| 07:26
| 18:43 28
| 07:28
| 18:40 27
| 07:30
| 18:38 26
| 07:31
| 18:36 25
| 07:33
| 18:34 23
| 07:35
| 18:31 20
| 07:37
| 18:29 17
| 07:38
| 18:27 12
| 07:40
| 18:25
| 07:42
| 18:22
| 07:44
| 18:20
| 07:45
| 18:18
| 07:47
| 18:16
| 07:49
| 18:14
| 07:51
| 18:12
| 07:52
| 18:10
| 07:54
| 18:08 8
| 07:56
| 18:06 14
| 06:58
| 17:04 18
| 06:59
| 17:02 20
08:15 (WEA 10) | 07:01
08:23 (WEA 10) | 17:00 22
08:11 (WEA 10) | 07:03
08:25 (WEA 10) | 16:58 24
08:09 (WEA 10) | 07:05
08:27 (WEA 10) | 16:56 25
08:07 (WEA 10) | 07:07
08:29 (WEA 10) | 16:54 26
| 07:08
| 16:52 26
| 331
| 521
| 0,31
| 0,96
| 0,63
| 0,18
| 96

| November

08:05 (WEA 10) | 07:10
08:29 (WEA 10) | 16:50
08:04 (WEA 10) | 07:12
08:30 (WEA 10) | 16:48
08:04 (WEA 10) | 07:14
08:30 (WEA 10) | 16:46
08:03 (WEA 10) | 07:16
08:31 (WEA 10) | 16:44
08:02 (WEA 10) | 07:18
08:30 (WEA 10) | 16:43
08:02 (WEA 10) | 07:19
08:30 (WEA 10) | 16:41
08:02 (WEA 10) | 07:21
08:30 (WEA 10) | 16:39
08:01 (WEA 10) | 07:23
08:28 (WEA 10) | 16:37
08:02 (WEA 10) | 07:25
08:28 (WEA 10) | 16:36
08:02 (WEA 10) | 07:27
08:27 (WEA 10) | 16:34
08:03 (WEA 10) | 07:28
08:26 (WEA 10) | 16:33
08:05 (WEA 10) | 07:30
08:25 (WEA 10) | 16:31
08:05 (WEA 10) | 07:32
08:22 (WEA 10) | 16:30
08:08 (WEA 10) | 07:34
08:20 (WEA 10) | 16:28
| 07:35
| 16:27
| 07:37
| 16:25
| 07:39
| 16:24
| 07:41
| 16:22
| 07:42
| 16:21
| 07:44
| 16:20
| 07:46
| 16:19
| 07:47
| 16:18
09:01 (WEA 11) | 07:49
09:09 (WEA 11) | 16:16
08:58 (WEA 11) | 07:51
09:12 (WEA 11) | 16:15
07:56 (WEA 11) | 07:52
08:14 (WEA 11) | 16:14
07:55 (WEA 11) | 07:54
08:15 (WEA 11) | 16:13
07:54 (WEA 11) | 07:56
08:16 (WEA 11) | 16:12
07:52 (WEA 11) | 07:57
08:16 (WEA 11) | 16:12
07:52 (WEA 11) | 07:59
08:17 (WEA 11) | 16:11
07:51 (WEA 11) | 08:00
08:17 (WEA 11) | 16:10
07:51 (WEA 11) |
08:17 (WEA 11) |
266

27
26
26
25
25
23
22
20
18

14

12
15
17
19
20
21
22
23
23
24

24

462
0,21
0,96
0,59
0,12

55

| Dezember

07:51 (WEA 11) | 08:02
08:18 (WEA 11) | 16:09
07:51 (WEA 11) | 08:03
08:17 (WEA 11) | 16:09
07:51 (WEA 11) | 08:04
08:17 (WEA 11) | 16:08
07:52 (WEA 11) | 08:06
08:17 (WEA 11) | 16:07
07:52 (WEA 11) | 08:07
08:17 (WEA 11) | 16:07
07:53 (WEA 11) | 08:08
08:16 (WEA 11) | 16:06
07:54 (WEA 11) | 08:10
08:16 (WEA 11) | 16:06
07:55 (WEA 11) | 08:11
08:15 (WEA 11) | 16:06
07:56 (WEA 11) | 08:12
08:14 (WEA 11) | 16:05
07:58 (WEA 11) | 08:13
08:12 (WEA 11) | 16:05
08:01 (WEA 11) | 08:14
08:10 (WEA 11) | 16:05

| 08:15

| 16:05

| 08:16

| 16:05

| 08:17

| 16:05

| 08:18

| 16:05

| 08:19

| 16:05

| 08:20

| 16:05

| 08:21

| 16:05
08:56 (WEA 12) | 08:21
09:03 (WEA 12) | 16:06
08:54 (WEA 12) | 08:22
09:06 (WEA 12) | 16:06
08:53 (WEA 12) | 08:23
09:08 (WEA 12) | 16:06
08:52 (WEA 12) | 08:23
09:09 (WEA 12) | 16:07
08:52 (WEA 12) | 08:24
09:11 (WEA 12) | 16:07
08:51 (WEA 12) | 08:24
09:11 (WEA 12) | 16:08
08:51 (WEA 12) | 08:25
09:12 (WEA 12) | 16:09
08:51 (WEA 12) | 08:25
09:13 (WEA 12) | 16:09
08:51 (WEA 12) | 08:25
09:14 (WEA 12) | 16:10
08:51 (WEA 12) | 08:25
09:14 (WEA 12) | 16:11
08:51 (WEA 12) | 08:25
09:15 (WEA 12) | 16:12
08:51 (WEA 12) | 08:26
09:15 (WEA 12) | 16:13

| 08:26

| 16:13
243

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

Tag im Monat

Sonnenaufgang

(S5:MM)

Sonnenuntergang (SS:MM)

Minuten mit Schatten

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

25
25
24
24
24
24
24
24
25
24
24
23
23
23
23
23
2
2
23
23
23
2
23
23
2
2
23
23
23
23
24

723

0,14

0,96

0,56

0,07
53

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

08:51 (WEA 12)
09:16 (WEA 12)
08:52 (WEA 12)
09:17 (WEA 12)
08:52 (WEA 12)
09:16 (WEA 12)
08:52 (WEA 12)
09:16 (WEA 12)
08:53 (WEA 12)
09:17 (WEA 12)
08:53 (WEA 12)
09:17 (WEA 12)
08:54 (WEA 12)
09:18 (WEA 12)
08:54 (WEA 12)
09:18 (WEA 12)
08:54 (WEA 12)
09:19 (WEA 12)
08:55 (WEA 12)
09:19 (WEA 12)
08:55 (WEA 12)
09:19 (WEA 12)
08:56 (WEA 12)
09:19 (WEA 12)
08:57 (WEA 12)
09:20 (WEA 12)
08:57 (WEA 12)
09:20 (WEA 12)
08:57 (WEA 12)
09:20 (WEA 12)
08:58 (WEA 12)
09:21 (WEA 12)
08:59 (WEA 12)
09:21 (WEA 12)
09:00 (WEA 12)
09:22 (WEA 12)
08:59 (WEA 12)
09:22 (WEA 12)
09:00 (WEA 12)
09:23 (WEA 12)
09:01 (WEA 12)
09:24 (WEA 12)
09:01 (WEA 12)
09:23 (WEA 12)
09:01 (WEA 12)
09:24 (WEA 12)
09:02 (WEA 12)
09:25 (WEA 12)
09:03 (WEA 12)
09:25 (WEA 12)
09:03 (WEA 12)
09:25 (WEA 12)
09:03 (WEA 12)
09:26 (WEA 12)
09:04 (WEA 12)
09:27 (WEA 12)
09:05 (WEA 12)
09:28 (WEA 12)
09:05 (WEA 12)
09:28 (WEA 12)
09:04 (WEA 12)
09:28 (WEA 12)

SSW wWsw W  WNW NNW Summe

windPRO 3.4.424 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk

17.11.2021 11:57 / 60 windPRO ‘



Projekt:

Sollingen

Landwind Planung GmbH & Co.KG

Watenstedter Str. 11
38384 Gevensleben

Lizenzierter Anwender:

SOWIWAS - Energie GmbH

Watenstedter StraBe 11
DE-38384 Gevensleben
+49 0 53 54/ 99 06 - 235
Andreas Schulze / gutachten@sowiwas.de

Berechnet:

17.11.2021 11:42/3.4.424

SHADOW - Kalender

Berechnung: GB 17x N163 5,7MW, 202110, meteorologisch, 37 I0Schattenrezepto

Voraussetzungen fiir Berechnung des Schattenwurfs

| Januar

8:26
6:15
8:26
6:16
8:25
6:17
8:25
6:18
8:25
6:19
8:25
6:21
8:24
6:22
8:24
6:23
8:23
6:24
8:23
6:26
8:22
6:27
8:21
6:29
8:21
6:30
8:20
6:32
8:19
6:33
8:18
6:35
8:17
6:37
8:16

OHOFHOFHOHOHOFHOHOFHOFHOFHOFEFOFEHOFEOFEOFEOREOREOREO

Sonnenscheinstunden | 258
astr.max.mdgl.Beschattung |
Red.Sonnenscheinwahrsch. |
Reduktion Betriebsdauer |
Reduktion Windrichtung |
Gesamte Reduktion |
Met.wahrsch.Beschattung |

18
18
19
21
21
21
22
23
23
23
24
24
24
25
25
25
25
24
25
24
23
22
21
19
18
16

12

592
0,18
0,96
0,56
0,10

58

| Februar

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

|
|
|
|
|
| 277
|
|
|
|
I

12
16
20
22
23
24
26
26
26
26
26
26
24
24
22
19
16

10

393
0,25
0,96
0,62
0,15

58

Apr Mai Jun

Betriebsdauer je Sektor
N NNO ONO O O0SO SsO S

226 228 328 604 614 711 519 1.152 1.454 1.306 873

r: 10 d69 - Séllingen, SchulstraBe 3

LR L SRS M

Sonnenscheinwahrscheinlichkeit S (Mittlere tagliche Sonnenstunden) [BRAUNSCHWEIG]
Jan Feb Mar

Jul Aug Sep Okt Nov Dez
1,53 2,47 3,43 5,17 7,00 6,63 6,76 6,51 4,71 3,31 1,88 1,07

<

SSW wWsw W  WNW NNW Summe

414  8.429

Startwindgeschwindigkeit: Startwindgeschw. aus Leistungskennlinie

| 07:05
| 17:55
| 07:03
| 17:57
| 07:00
| 17:58
| 06:58
| 18:00
08:22 (WEA 11) | 06:56
08:27 (WEA 11) | 18:02
08:18 (WEA 11) | 06:54
08:30 (WEA 11) | 18:04
08:16 (WEA 11) | 06:52
08:32 (WEA 11) | 18:06
08:14 (WEA 11) | 06:49
08:34 (WEA 11) | 18:07
08:13 (WEA 11) | 06:47
08:35 (WEA 11) | 18:09
08:12 (WEA 11) | 06:45
08:35 (WEA 11) | 18:11
08:12 (WEA 11) | 06:42
08:36 (WEA 11) | 18:13
08:12 (WEA 11) | 06:40
08:38 (WEA 11) | 18:15
08:12 (WEA 11) | 06:38
08:38 (WEA 11) | 18:16
08:12 (WEA 11) | 06:36
08:38 (WEA 11) | 18:18
08:11 (WEA 11) | 06:33
08:37 (WEA 11) | 18:20
08:11 (WEA 11) | 06:31
08:37 (WEA 11) | 18:22
08:11 (WEA 11) | 06:29
08:37 (WEA 11) | 18:23
08:12 (WEA 11) | 06:26
08:36 (WEA 11) | 18:25
08:12 (WEA 11) | 06:24
08:36 (WEA 11) | 18:27
08:13 (WEA 11) | 06:22
08:35 (WEA 11) | 18:29
08:15 (WEA 11) | 06:19
08:34 (WEA 11) | 18:30
08:16 (WEA 11) | 06:17
08:32 (WEA 11) | 18:32
08:19 (WEA 11) | 06:15
08:29 (WEA 11) | 18:34

| 06:12

| 18:35

| 06:10

| 18:37

| 06:08

| 18:39

| 06:05

| 18:41

| 06:03

| 18:42

| 07:01

| 19:44

| 06:58

| 19:46

| 06:56

| 19:47

14
19
21
24
26
26
28
28
28
28
26
26
24
22
19

15

0,29
0,96
0,65
0,18

69

| April

| 06:54

| 19:49

| 06:52

| 19:51

| 06:49

| 19:53
07:26 (WEA 10) | 06:47
07:33 (WEA 10) | 19:54
07:22 (WEA 10) | 06:45
07:36 (WEA 10) | 19:56
07:19 (WEA 10) | 06:42
07:38 (WEA 10) | 19:58
07:18 (WEA 10) | 06:40
07:39 (WEA 10) | 20:00
07:16 (WEA 10) | 06:38
07:40 (WEA 10) | 20:01
07:15 (WEA 10) | 06:36
07:41 (WEA 10) | 20:03
07:15 (WEA 10) | 06:33
07:41 (WEA 10) | 20:05
07:13 (WEA 10) | 06:31
07:41 (WEA 10) | 20:06
07:13 (WEA 10) | 06:29
07:41 (WEA 10) | 20:08
07:13 (WEA 10) | 06:27
07:41 (WEA 10) | 20:10
07:12 (WEA 10) | 06:24
07:40 (WEA 10) | 20:12
07:13 (WEA 10) | 06:22
07:39 (WEA 10) | 20:13
07:13 (WEA 10) | 06:20
07:39 (WEA 10) | 20:15
07:13 (WEA 10) | 06:18
07:37 (WEA 10) | 20:17
07:14 (WEA 10) | 06:16
07:36 (WEA 10) | 20:18
07:16 (WEA 10) | 06:13
07:35 (WEA 10) | 20:20
07:17 (WEA 10) | 06:11
07:32 (WEA 10) | 20:22
07:20 (WEA 10) | 06:09
07:28 (WEA 10) | 20:23

| 06:07

bl
S
el

0:40
5:47
0:42
5:45
0:44
5:43
0:46
5:41
0:47
5:39
0:49
5:37
0:51
5:36
0:52
5:34
0:54
5:32
0:55
5:30
0:57
5:29
0:59
5:27
1:00
5:26
1:.02
5:24
1:03
5:22
1:.05
5:21
1:.06
5:19
1:.08
5:18
1:09
5:17
1:11
5:15
1:12
5:14
1:14
5:13
1:15
5:11
1:17
5:10
1:18
5:09
1:19
5:08
1:21
5:07
1:22
5:06
1:23
5:05
1:24
5:04
1:25
486

NONONONONONONONONONONONONONONONONONONONONONONONONONONONONONONO

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

| Juni

NONONONONONONONONONONONONONONgNONONONONONONONONONONONONONONO
[
(=)}

1:41

[%4]
o
o

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

Sollingen

Landwind Planung GmbH & Co.KG

Watenstedter Str. 11

38384 Gevensleben

Lizen:

zierter Anwender:

SOWIWAS - Energie GmbH
Watenstedter StraBe 11
DE-38384 Gevensleben

+49 0 53 54 /99 06 - 235

Andreas Schulze / gutachten@sowiwas.de

Berechnet:

17.11.2021 11:42/3.4.424

SHADOW - Kalender

Berechnung: GB 17x N163 5,7MW, 202110, meteorologisch, 37 I0Schattenrezepto

Voraussetzungen fiir Berechnung des Schattenwurfs

|Juli

1] 05:00

| 21:41

2| 05:01

| 21:40

3 05:01

| 21:40

4| 05:02

| 21:40

5105:03

| 21:39

6 | 05:04

| 21:39

7 | 05:05

| 21:38

8 05:06

| 21:37

9 | 05:07

| 21:37

10 | 05:08

| 21:36

11 ] 05:09

| 21:35

12 ] 05:10

| 21:34

13 ] 05:11

| 21:33

14| 05:12

| 21:33

15 | 05:13

| 21:32

16 | 05:14

| 21:31

17 | 05:16

| 21:29

18 | 05:17

| 21:28

19 | 05:18

| 21:27

20 | 05:19

| 21:26

21| 05:21

| 21:25

22| 05:22

| 21:23

23] 05:23

| 21:22

24| 05:25

| 21:21

25| 05:26

| 21:19

26 | 05:28

| 21:18

27| 05:29

| 21:16

28| 05:31

| 21:15

29| 05:32

| 21:13

30 | 05:34

| 21:12

31]05:35

| 21:10

Sonnenscheinstunden | 503
astr.max.mogl.Beschattung |
Red.Sonnenscheinwahrsch. |
Reduktion Betriebsdauer |
Reduktion Windrichtung |
Gesamte Reduktion |
Met.wahrsch.Beschattung |

| August

5:37
1:09
5:38
1:07
5:40
1:05
5:41
1:04
5:43
1:02
5:44
1:00
5:46
0:58
5:48

<
o
o

5:49
0:54
5:51
0:53
5:52
0:51
5:54
0:49
5:56
0:47
5:57
0:45
5:59
0:43

0:41
6:02
0:39
6:04

<
w
N

6:05
0:35
6:07
0:32

I
=)
©

0:30
6:10
0:28
6:12

<
N}
a

6:14
0:24
6:15
0:22
6:17
0:20
6:19
0:17
6:20
0:15
6:22
0:13
6:24
0:11

NENSINININININININONONOINOINONOINONONONONONONONONONONONSONINGNSNSNS
N =}
81 =

0:08
454

| September

| 06:27
| 20:06
| 06:28
| 20:04
| 06:30
| 20:02
| 06:32
| 19:59
| 06:33
| 19:57
| 06:35
| 19:55
| 06:37
| 19:53
| 06:38
| 19:50
| 06:40
| 19:48
| 06:42
| 19:46
| 06:43
| 19:43
| 06:45
| 19:41
| 06:46
| 19:39
| 06:48
| 19:36
| 06:50
| 19:34
| 06:51
| 19:32
| 06:53
| 19:29
| 06:55
| 19:27
| 06:56
| 19:24
| 06:58
| 19:22
| 07:00
| 19:20
| 07:01
| 19:17
| 07:03
| 19:15
| 07:04
| 19:13
| 07:06
| 19:10
| 07:08
| 19:08

14
18
21
24
25
26
27

28

187
0,37
0,96
0,65
0,23

43

Jan Feb Mar

Apr

Mai

Jun

r: I0 d69 - Sollingen, SchulstraBe 3

.

i oo o0 TOCT, DO ST S o

Sonnenscheinwahrscheinlichkeit S (Mittlere tagliche Sonnenstunden) [BRAUNSCHWEIG]

Jul

Aug Sep Okt Nov Dez

1,53 2,47 3,43 5,17 7,00 6,63 6,76 6,51 4,71 3,31 1,88 1,07

Betriebsdauer je Sektor

N NNO ONO O 0SO SsO S
226 228 328 604 614 711 519 1.152 1.454 1.306 873

414  8.429

Startwindgeschwindigkeit: Startwindgeschw. aus Leistungskennlinie

| Oktober
| 07:16
| 18:56 28
| 07:18
| 18:54 28
| 07:20
| 18:52 27
| 07:21
| 18:49 26
| 07:23
| 18:47 25
| 07:25
| 18:45 23
| 07:26
| 18:43 20
| 07:28
| 18:40 17
| 07:30
| 18:38 11
| 07:31
| 18:36
| 07:33
| 18:34
| 07:35
| 18:31
| 07:37
| 18:29
| 07:38
| 18:27
| 07:40
| 18:25
| 07:42
| 18:22
| 07:44
| 18:20
| 07:45
| 18:18 3
| 07:47
| 18:16 13
| 07:49
| 18:14 17
| 07:51
| 18:12 19
08:07 (WEA 10) | 07:52
08:11 (WEA 10) | 18:10 23
08:02 (WEA 10) | 07:54
08:16 (WEA 10) | 18:08 23
08:00 (WEA 10) | 07:56
08:18 (WEA 10) | 18:06 25
07:57 (WEA 10) | 06:58
08:18 (WEA 10) | 17:04 25
07:56 (WEA 10) | 06:59
08:20 (WEA 10) | 17:02 27
07:55 (WEA 10) | 07:01
08:20 (WEA 10) | 17:00 27
07:54 (WEA 10) | 07:03
08:20 (WEA 10) | 16:58 27
07:53 (WEA 10) | 07:05
08:20 (WEA 10) | 16:56 25
07:53 (WEA 10) | 07:07
08:21 (WEA 10) | 16:54 25
| 07:08
| 16:52 25
| 331
| 509
| 0,31
| 0,96
| 0,63
| 0,19
| 95

| November

07:52 (WEA 10) | 07:10
08:20 (WEA 10) | 16:50
07:52 (WEA 10) | 07:12
08:20 (WEA 10) | 16:48
07:52 (WEA 10) | 07:14
08:19 (WEA 10) | 16:46
07:53 (WEA 10) | 07:16
08:19 (WEA 10) | 16:44
07:52 (WEA 10) | 07:18
08:17 (WEA 10) | 16:43
07:53 (WEA 10) | 07:19
08:16 (WEA 10) | 16:41
07:55 (WEA 10) | 07:21
08:15 (WEA 10) | 16:39
07:55 (WEA 10) | 07:23
08:12 (WEA 10) | 16:37
07:58 (WEA 10) | 07:25
08:09 (WEA 10) | 16:36
| 07:27
| 16:34
| 07:28
| 16:33
| 07:30
| 16:31
| 07:32
| 16:30
| 07:34
| 16:28
| 07:35
| 16:27
| 07:37
| 16:25
| 07:39
| 16:24
08:54 (WEA 11) | 07:41
08:57 (WEA 11) | 16:22
08:48 (WEA 11) | 07:42
09:01 (WEA 11) | 16:21
08:46 (WEA 11) | 07:44
09:03 (WEA 11) | 16:20
08:45 (WEA 11) | 07:46
09:04 (WEA 11) | 16:19
08:43 (WEA 11) | 07:47
09:06 (WEA 11) | 16:18
08:43 (WEA 11) | 07:49
09:06 (WEA 11) | 16:16
08:42 (WEA 11) | 07:51
09:07 (WEA 11) | 16:15
07:42 (WEA 11) | 07:52
08:07 (WEA 11) | 16:14
07:41 (WEA 11) | 07:54
08:08 (WEA 11) | 16:13
07:41 (WEA 11) | 07:56
08:08 (WEA 11) | 16:12
07:40 (WEA 11) | 07:57
08:07 (WEA 11) | 16:12
07:41 (WEA 11) | 07:59
08:06 (WEA 11) | 16:11
07:41 (WEA 11) | 08:00
08:06 (WEA 11) | 16:10
07:41 (WEA 11) |
08:06 (WEA 11) |
266

23
21
19
16

12

12
16
18
19
21
2
23
24
24
24
25
25
25
25
25

24

453
0,21
0,96
0,57
0,12

52

| Dezember

07:42 (WEA 11) | 08:02
08:05 (WEA 11) | 16:09
07:43 (WEA 11) | 08:03
08:04 (WEA 11) | 16:09
07:44 (WEA 11) | 08:04
08:03 (WEA 11) | 16:08
07:46 (WEA 11) | 08:06
08:02 (WEA 11) | 16:07
07:48 (WEA 11) | 08:07
08:00 (WEA 11) | 16:07
07:52 (WEA 11) | 08:08
07:55 (WEA 11) | 16:06

| 08:10

| 16:06

| 08:11

| 16:06

| 08:12

| 16:05

| 08:13

| 16:05

| 08:14

| 16:05

| 08:15

| 16:05

| 08:16

| 16:05
08:46 (WEA 12) | 08:17
08:53 (WEA 12) | 16:05
08:44 (WEA 12) | 08:18
08:56 (WEA 12) | 16:05
08:42 (WEA 12) | 08:19
08:58 (WEA 12) | 16:05
08:40 (WEA 12) | 08:20
08:58 (WEA 12) | 16:05
08:40 (WEA 12) | 08:21
08:59 (WEA 12) | 16:05
08:39 (WEA 12) | 08:21
09:00 (WEA 12) | 16:06
08:39 (WEA 12) | 08:22
09:01 (WEA 12) | 16:06
08:39 (WEA 12) | 08:23
09:02 (WEA 12) | 16:06
08:39 (WEA 12) | 08:23
09:03 (WEA 12) | 16:07
08:40 (WEA 12) | 08:24
09:04 (WEA 12) | 16:07
08:39 (WEA 12) | 08:24
09:03 (WEA 12) | 16:08
08:39 (WEA 12) | 08:25
09:04 (WEA 12) | 16:09
08:40 (WEA 12) | 08:25
09:05 (WEA 12) | 16:09
08:39 (WEA 12) | 08:25
09:04 (WEA 12) | 16:10
08:40 (WEA 12) | 08:25
09:05 (WEA 12) | 16:11
08:41 (WEA 12) | 08:25
09:06 (WEA 12) | 16:12
08:41 (WEA 12) | 08:26
09:05 (WEA 12) | 16:13

| 08:26

| 16:13
243

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

Tag im Monat

Sonnenaufgang

(S5:MM)

Sonnenuntergang (SS:MM)

Minuten mit Schatten

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

24
23
23
23
22
21
21
21
20
18
18
17
17
17
16
15
15
14
14
14
13
13
14
14
14
14
15
16
16
16
17
535
0,14
0,96
0,56

0,07
39

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

08:42 (WEA 12)
09:06 (WEA 12)
08:43 (WEA 12)
09:06 (WEA 12)
08:43 (WEA 12)
09:06 (WEA 12)
08:43 (WEA 12)
09:06 (WEA 12)
08:44 (WEA 12)
09:06 (WEA 12)
08:45 (WEA 12)
09:06 (WEA 12)
08:46 (WEA 12)
09:07 (WEA 12)
08:46 (WEA 12)
09:07 (WEA 12)
08:47 (WEA 12)
09:07 (WEA 12)
08:48 (WEA 12)
09:06 (WEA 12)
08:48 (WEA 12)
09:06 (WEA 12)
08:49 (WEA 12)
09:06 (WEA 12)
08:51 (WEA 12)
09:08 (WEA 12)
08:50 (WEA 12)
09:07 (WEA 12)
08:51 (WEA 12)
09:07 (WEA 12)
08:52 (WEA 12)
09:07 (WEA 12)
08:53 (WEA 12)
09:08 (WEA 12)
08:54 (WEA 12)
09:08 (WEA 12)
08:54 (WEA 12)
09:08 (WEA 12)
08:55 (WEA 12)
09:09 (WEA 12)
08:56 (WEA 12)
09:09 (WEA 12)
08:56 (WEA 12)
09:09 (WEA 12)
08:56 (WEA 12)
09:10 (WEA 12)
08:57 (WEA 12)
09:11 (WEA 12)
08:57 (WEA 12)
09:11 (WEA 12)
08:57 (WEA 12)
09:11 (WEA 12)
08:57 (WEA 12)
09:12 (WEA 12)
08:58 (WEA 12)
09:14 (WEA 12)
08:58 (WEA 12)
09:14 (WEA 12)
08:59 (WEA 12)
09:15 (WEA 12)
08:58 (WEA 12)
09:15 (WEA 12)

SSW wWsw W  WNW NNW Summe

windPRO 3.4.424 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk
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Projekt:

Sollingen

Landwind Planung GmbH & Co.KG

Watenstedter Str. 11
38384 Gevensleben

Lizenzierter Anwender:

SOWIWAS - Energie GmbH

Watenstedter StraBe 11
DE-38384 Gevensleben
+49 0 53 54/ 99 06 - 235
Andreas Schulze / gutachten@sowiwas.de

Berechnet:

17.11.2021 11:42/3.4.424

SHADOW - Kalender

Berechnung: GB 17x N163 5,7MW, 202110, meteorologisch, 37 I0Schattenrezepto

Voraussetzungen fiir Berechnung des Schattenwurfs

| Januar

8:26
6:15
8:26
6:16
8:25
6:17
8:25
6:18
8:25
6:19
8:25
6:21
8:24
6:22
8:24
6:23
8:23
6:25
8:23
6:26
8:22
6:27
8:21
6:29
8:21
6:30
8:20
6:32
8:19
6:33
8:18
6:35
8:17
6:37
8:16

OHOFHOFHOHOHOFHOHOFHOFHOFHOFEFOFEHOFEOFEOFEOREOREOREO

Sonnenscheinstunden | 258
astr.max.mdgl.Beschattung |
Red.Sonnenscheinwahrsch. |
Reduktion Betriebsdauer |
Reduktion Windrichtung |
Gesamte Reduktion |
Met.wahrsch.Beschattung |

10
13
15
16
19
20
22
23
24
25
26
25
26
26
27
26
26
26
25
25
24
22
497
0,18
0,96
0,58

0,10
50

| Februar

08:56 (WEA 12) | 07:45
09:02 (WEA 12) | 17:18
08:54 (WEA 12) | 07:43
09:04 (WEA 12) | 17:20
08:53 (WEA 12) | 07:41
09:06 (WEA 12) | 17:22
08:52 (WEA 12) | 07:40
09:07 (WEA 12) | 17:23
08:52 (WEA 12) | 07:38
09:08 (WEA 12) | 17:25
08:51 (WEA 12) | 07:36
09:10 (WEA 12) | 17:27
08:51 (WEA 12) | 07:34
09:11 (WEA 12) | 17:29
08:50 (WEA 12) | 07:32
09:12 (WEA 12) | 17:31
08:50 (WEA 12) | 07:30
09:13 (WEA 12) | 17:33
08:50 (WEA 12) | 07:28
09:14 (WEA 12) | 17:35
08:50 (WEA 12) | 07:26
09:15 (WEA 12) | 17:36
08:50 (WEA 12) | 07:24
09:16 (WEA 12) | 17:38
08:50 (WEA 12) | 07:22
09:15 (WEA 12) | 17:40
08:50 (WEA 12) | 07:20
09:16 (WEA 12) | 17:42
08:51 (WEA 12) | 07:18
09:17 (WEA 12) | 17:44
08:50 (WEA 12) | 07:16
09:17 (WEA 12) | 17:46
08:51 (WEA 12) | 07:13
09:17 (WEA 12) | 17:48
08:51 (WEA 12) | 07:11
09:17 (WEA 12) | 17:49
08:52 (WEA 12) | 07:09
09:18 (WEA 12) | 17:51
08:52 (WEA 12) | 07:07
09:17 (WEA 12) | 17:53
08:53 (WEA 12) |

09:18 (WEA 12) |

08:53 (WEA 12) |

09:17 (WEA 12) |

08:55 (WEA 12) |

09:17 (WEA 12) |

277

21
19
15

11

15
18
21
23
25
26
27
28
28
28
28
26
25

24

416
0,25
0,96
0,62
0,15

61

Apr Mai Jun

Betriebsdauer je Sektor
N NNO ONO O O0SO SsO S

226 228 328 604 614 711 519 1.152 1.454 1.306 873

r: 10 d71 - Sollingen, SchulstraBe 6

LR L e SRS M 0

Sonnenscheinwahrscheinlichkeit S (Mittlere tagliche Sonnenstunden) [BRAUNSCHWEIG]
Jan Feb Mar

Jul Aug Sep Okt Nov Dez
1,53 2,47 3,43 5,17 7,00 6,63 6,76 6,51 4,71 3,31 1,88 1,07

<

SSW wWsw W  WNW NNW Summe

414  8.429

Startwindgeschwindigkeit: Startwindgeschw. aus Leistungskennlinie

| Marz

08:55 (WEA 12) | 07:05
09:16 (WEA 12) | 17:55
08:56 (WEA 12) | 07:03
09:15 (WEA 12) | 17:57
08:58 (WEA 12) | 07:00
09:13 (WEA 12) | 17:58
09:01 (WEA 12) | 06:58
09:12 (WEA 12) | 18:00

| 06:56

08:05 (WEA 11) | 06:36
08:13 (WEA 11) | 18:18
08:00 (WEA 11) | 06:33
08:15 (WEA 11) | 18:20
07:59 (WEA 11) | 06:31
08:17 (WEA 11) | 18:22
07:57 (WEA 11) | 06:29
08:18 (WEA 11) | 18:23
07:56 (WEA 11) | 06:26
08:19 (WEA 11) | 18:25
07:55 (WEA 11) | 06:24
08:20 (WEA 11) | 18:27
07:55 (WEA 11) | 06:22
08:21 (WEA 11) | 18:29
07:54 (WEA 11) | 06:19
08:21 (WEA 11) | 18:30
07:54 (WEA 11) | 06:17
08:22 (WEA 11) | 18:32
07:54 (WEA 11) | 06:15
08:22 (WEA 11) | 18:34
07:53 (WEA 11) | 06:12
08:21 (WEA 11) | 18:35
07:53 (WEA 11) | 06:10
08:21 (WEA 11) | 18:37
07:54 (WEA 11) | 06:08
08:20 (WEA 11) | 18:39
07:55 (WEA 11) | 06:05
08:20 (WEA 11) | 18:41
07:55 (WEA 11) | 06:03
08:19 (WEA 11) | 18:42

| 07:01

21
19

15

11
17
20
23
25
26
28
28
28
28
28
28
26
25
23
20
16
10
472
0,29
0,96
0,67

0,18
87

| April

07:56 (WEA 11) | 06:54
08:17 (WEA 11) | 19:49
07:57 (WEA 11) | 06:52
08:16 (WEA 11) | 19:51
07:59 (WEA 11) | 06:49
08:14 (WEA 11) | 19:53
08:03 (WEA 11) | 06:47
08:10 (WEA 11) | 19:54
| 06:45
| 19:56
| 06:42
| 19:58
| 06:40
| 20:00
| 06:38

07:01 (WEA 10)
07:12 (WEA 10)
06:58 (WEA 10)
07:15 (WEA 10)
06:57 (WEA 10)
07:17 (WEA 10)
06:54 (WEA 10)
07:17 (WEA 10)
06:53 (WEA 10)
07:18 (WEA 10)
06:53 (WEA 10)
07:19 (WEA 10)
06:51 (WEA 10)
07:19 (WEA 10)
06:51 (WEA 10)
07:19 (WEA 10)
06:51 (WEA 10)

|

|

|

|

|

|

|

|

|

| 06:24

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|
07:19 (WEA 10) |

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

0:12
6:22
0:13
6:20
0:15
6:18
0:17
6:16
0:18
6:13
0:20
6:11
0:22
6:09
0:23
6:07
0:25
6:05
0:27
6:03
0:29
6:01
0:30

06:50 (WEA 10)
07:18 (WEA 10)
06:50 (WEA 10)
07:18 (WEA 10)
06:50 (WEA 10)
07:18 (WEA 10)

NONONONONONONONONONONONONONONONONONONONONO

06:50 (WEA 10) | 05:59
07:16 (WEA 10) | 20:32
06:50 (WEA 10) | 05:57
07:15 (WEA 10) | 20:34
06:51 (WEA 10) | 05:55
07:14 (WEA 10) | 20:35
07:52 (WEA 10) | 05:53
08:12 (WEA 10) | 20:37
07:54 (WEA 10) | 05:51
08:10 (WEA 10) | 20:39
07:57 (WEA 10)
08:07 (WEA 10)

416

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

| Juni

NONONONONONONONONONONONONONONONONONONONONONONONONONONONONONO
[hre
w
O

1:41

[%4]
o
o

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

windPRO 3.4.424 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk

17.11.2021 11:57 / 63 windPRO '



Projekt:

Sollingen

Landwind Planung GmbH & Co.KG

Watenstedter Str. 11

38384 Gevensleben

Lizen:

zierter Anwender:

SOWIWAS - Energie GmbH
Watenstedter StraBe 11
DE-38384 Gevensleben

+49 0 53 54 /99 06 - 235

Andreas Schulze / gutachten@sowiwas.de

Berechnet:

17.11.2021 11:42/3.4.424

SHADOW - Kalender

Berechnung: GB 17x N163 5,7MW, 202110, meteorologisch, 37 I0Schattenrezepto

Voraussetzungen fiir Berechnung des Schattenwurfs

|Juli

1] 05:00

| 21:41

2| 05:01

| 21:40

3 05:01

| 21:40

4| 05:02

| 21:40

5105:03

| 21:39

6 | 05:04

| 21:39

7 | 05:05

| 21:38

8 05:06

| 21:37

9 | 05:07

| 21:37

10 | 05:08

| 21:36

11 ] 05:09

| 21:35

12 ] 05:10

| 21:34

13 ] 05:11

| 21:33

14| 05:12

| 21:32

15 | 05:13

| 21:32

16 | 05:14

| 21:30

17 | 05:16

| 21:29

18 | 05:17

| 21:28

19 | 05:18

| 21:27

20 | 05:19

| 21:26

21| 05:21

| 21:25

22| 05:22

| 21:23

23] 05:23

| 21:22

24| 05:25

| 21:21

25| 05:26

| 21:19

26 | 05:28

| 21:18

27| 05:29

| 21:16

28| 05:31

| 21:15

29| 05:32

| 21:13

30 | 05:34

| 21:12

31]05:35

| 21:10

Sonnenscheinstunden | 503
astr.max.mogl.Beschattung |
Red.Sonnenscheinwahrsch. |
Reduktion Betriebsdauer |
Reduktion Windrichtung |
Gesamte Reduktion |
Met.wahrsch.Beschattung |

| August

5:37
1:09
5:38
1:07
5:40
1:05
5:41
1:04
5:43
1:02
5:45
1:00
5:46
0:58
5:48

<
o
o

5:49
0:54
5:51
0:53
5:52
0:51
5:54
0:49
5:56
0:47
5:57
0:45
5:59
0:43

0:41
6:02
0:39
6:04

<
w
N

6:05
0:35
6:07
0:32

I
=)
©

0:30
6:10
0:28
6:12

<
N}
a

6:14
0:24
6:15
0:22
6:17
0:20
6:19
0:17
6:20
0:15
6:22
0:13
6:24
0:11

NENSINININININININONONOINOINONOINONONONONONONONONONONONSONINGNSNSNS
N =}
81 =

0:08
454

| September

| 06:27
| 20:06
| 06:28
| 20:04
| 06:30
| 20:02
| 06:32
| 19:59
| 06:33
| 19:57
| 06:35
| 19:55
| 06:37
| 19:52
| 06:38
| 19:50
| 06:40
| 19:48
| 06:42
| 19:46
| 06:43
| 19:43
| 06:45
| 19:41
| 06:46
| 19:39
| 06:48
| 19:36
| 06:50
| 19:34
| 06:51
| 19:32
| 06:53
| 19:29
| 06:55
| 19:27
| 06:56
| 19:24
| 06:58
| 19:22
| 07:00
| 19:20
| 07:01
| 19:17
| 07:03
| 19:15
| 07:04
| 19:13
| 07:06
| 19:10
| 07:08
| 19:08

10
16
20
22
25
26
27
29
29
29
29
28
27
25
23
21
18

13

418
0,37
0,96
0,68
0,24

100

Jan Feb Mar

Apr

Mai

Jun

r: I0 d71 - Séllingen, SchulstraBe 6

.

o G o0 TOCT, SO S 0

Sonnenscheinwahrscheinlichkeit S (Mittlere tagliche Sonnenstunden) [BRAUNSCHWEIG]

Jul

Aug Sep Okt Nov Dez

1,53 2,47 3,43 5,17 7,00 6,63 6,76 6,51 4,71 3,31 1,88 1,07

Betriebsdauer je Sektor

N NNO ONO O 0SO SsO S
226 228 328 604 614 711 519 1.152 1.454 1.306 873

414  8.429

Startwindgeschwindigkeit: Startwindgeschw. aus Leistungskennlinie

| Oktober

07:16
18:56
07:18
18:54
07:20
18:52

07:48 (WEA 10) | 07:35
07:58 (WEA 10) | 18:31
07:45 (WEA 10) | 07:37
08:01 (WEA 10) | 18:29
07:43 (WEA 10) | 07:38
08:03 (WEA 10) | 18:27
07:41 (WEA 10) | 07:40
08:03 (WEA 10) | 18:25
07:40 (WEA 10) | 07:42
08:05 (WEA 10) | 18:22
07:38 (WEA 10) | 07:44
08:04 (WEA 10) | 18:20
07:38 (WEA 10) | 07:45
08:05 (WEA 10) | 18:18
07:37 (WEA 10) | 07:47
08:06 (WEA 10) | 18:16
07:36 (WEA 10) | 07:49
08:05 (WEA 10) | 18:14
07:36 (WEA 10) | 07:51
08:05 (WEA 10) | 18:12
07:35 (WEA 10) | 07:52
08:04 (WEA 10) | 18:10
07:35 (WEA 10) | 07:54
08:03 (WEA 10) | 18:08
07:36 (WEA 10) | 07:56
08:03 (WEA 10) | 18:06
07:36 (WEA 10) | 06:58
08:01 (WEA 10) | 17:04
07:37 (WEA 10) | 06:59
08:00 (WEA 10) | 17:02
07:38 (WEA 10) | 07:01
07:59 (WEA 10) | 17:00
07:38 (WEA 10) | 07:03
07:56 (WEA 10) | 16:58
07:41 (WEA 10) | 07:05
07:54 (WEA 10) | 16:56
07:47 (WEA 10) | 07:07
07:48 (WEA 10) | 16:54

| 07:08

| 16:52
331

11
17
21
23
25
26
27
27
28
28
27
27
26
24
23
20
18

13

417
0,31
0,96
0,63
0,19

77

| November
| 07:10
| 16:50
| 07:12
| 16:48
| 07:14
| 16:46
| 07:16
| 16:44
| 07:18
| 16:43
| 07:19
| 16:41 4
| 07:21
| 16:39 12
| 07:23
| 16:37 16
| 07:25
| 16:36 19
08:35 (WEA 11) | 07:27
08:46 (WEA 11) | 16:34 21
08:32 (WEA 11) | 07:28
08:49 (WEA 11) | 16:33 23
08:30 (WEA 11) | 07:30
08:51 (WEA 11) | 16:31 24
08:28 (WEA 11) | 07:32
08:51 (WEA 11) | 16:30 24
08:27 (WEA 11) | 07:34
08:52 (WEA 11) | 16:28 25
08:26 (WEA 11) | 07:35
08:52 (WEA 11) | 16:27 26
08:26 (WEA 11) | 07:37
08:53 (WEA 11) | 16:25 26
08:26 (WEA 11) | 07:39
08:53 (WEA 11) | 16:24 26
08:25 (WEA 11) | 07:41
08:53 (WEA 11) | 16:22 27
08:24 (WEA 11) | 07:42
08:52 (WEA 11) | 16:21 26
08:25 (WEA 11) | 07:44
08:52 (WEA 11) | 16:20 26
08:25 (WEA 11) | 07:46
08:52 (WEA 11) | 16:19 25
08:25 (WEA 11) | 07:47
08:51 (WEA 11) | 16:18 26
08:26 (WEA 11) | 07:49
08:50 (WEA 11) | 16:16 25
08:27 (WEA 11) | 07:51
08:50 (WEA 11) | 16:15 24
07:28 (WEA 11) | 07:52
07:48 (WEA 11) | 16:14 23
07:29 (WEA 11) | 07:54
07:47 (WEA 11) | 16:13 22
07:32 (WEA 11) | 07:56
07:45 (WEA 11) | 16:12 20
07:34 (WEA 11) | 07:57
07:40 (WEA 11) | 16:12 19
| 07:59
| 16:11 17
| 08:00
| 16:10 15
|
|
| 266
| 541
| 0,21
| 0,96
| 0,58
| 0,12
| 63

| Dezember

| 08:02

| 16:09

| 08:03

| 16:09

| 08:04

| 16:08

| 08:06

| 16:07

| 08:07

| 16:07
08:34 (WEA 12) | 08:08
08:38 (WEA 12) | 16:06
08:30 (WEA 12) | 08:10
08:42 (WEA 12) | 16:06
08:28 (WEA 12) | 08:11
08:44 (WEA 12) | 16:06
08:27 (WEA 12) | 08:12
08:46 (WEA 12) | 16:05
08:26 (WEA 12) | 08:13
08:47 (WEA 12) | 16:05
08:25 (WEA 12) | 08:14
08:48 (WEA 12) | 16:05
08:25 (WEA 12) | 08:15
08:49 (WEA 12) | 16:05
08:25 (WEA 12) | 08:16
08:49 (WEA 12) | 16:05
08:25 (WEA 12) | 08:17
08:50 (WEA 12) | 16:05
08:25 (WEA 12) | 08:18
08:51 (WEA 12) | 16:05
08:25 (WEA 12) | 08:19
08:51 (WEA 12) | 16:05
08:24 (WEA 12) | 08:20
08:50 (WEA 12) | 16:05
08:24 (WEA 12) | 08:21
08:51 (WEA 12) | 16:05
08:25 (WEA 12) | 08:21
08:51 (WEA 12) | 16:06
08:25 (WEA 12) | 08:22
08:51 (WEA 12) | 16:06
08:26 (WEA 12) | 08:23
08:51 (WEA 12) | 16:06
08:26 (WEA 12) | 08:23
08:52 (WEA 12) | 16:07
08:27 (WEA 12) | 08:24
08:52 (WEA 12) | 16:07
08:27 (WEA 12) | 08:24
08:51 (WEA 12) | 16:08
08:28 (WEA 12) | 08:25
08:51 (WEA 12) | 16:09
08:29 (WEA 12) | 08:25
08:51 (WEA 12) | 16:09
08:30 (WEA 12) | 08:25
08:50 (WEA 12) | 16:10
08:31 (WEA 12) | 08:25
08:50 (WEA 12) | 16:11
08:33 (WEA 12) | 08:25
08:50 (WEA 12) | 16:12
08:33 (WEA 12) | 08:26
08:48 (WEA 12) | 16:13

| 08:26

| 16:13
243

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

Tag im Monat

Sonnenaufgang

(S5:MM)

Sonnenuntergang (SS:MM)

Minuten mit Schatten

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

13
11

7

31
0,14
0,96
0,58
0,07

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

08:35 (WEA 12)
08:48 (WEA 12)
08:37 (WEA 12)
08:48 (WEA 12)
08:39 (WEA 12)
08:46 (WEA 12)

SSW wWsw W  WNW NNW Summe

windPRO 3.4.424 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk
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Projekt:

Sollingen

Landwind Planung GmbH & Co.KG

Watenstedter Str. 11
38384 Gevensleben

Lizenzierter Anwender:

SOWIWAS - Energie GmbH
Watenstedter StraBe 11
DE-38384 Gevensleben

+49 0 53 54/ 99 06 - 235
Andreas Schulze / gutachten@sowiwas.de

Berechnet:

17.11.2021 11:42/3.4.424

SHADOW - Kalender
Berechnung: GB 17x N163 5,7MW, 202110, meteorologisch, 37 I0Schattenrezepto

Voraussetzungen fiir Berechnung des Schattenwurfs

|Januar

8:26
6:15
8:26
6:16
8:25
6:17
8:25
6:18
8:25
6:19

o
N
a

6:21
8:24
6:22
8:24

A
N
@

8:23
6:25
8:23
6:26

o
N
N

6:27
8:21
6:29
8:21

I
w
S}

8:20

OHOHOHROHOHOHOROROHOHOHOROKREOREO

Sonnenscheinstunden | 258
astr.max.mogl.Beschattung |
Red.Sonnenscheinwahrsch. |
Reduktion Betriebsdauer |
Reduktion Windrichtung |
Gesamte Reduktion |
Met.wahrsch.Beschattung |

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

Tag im Monat

12

11

11
14
17
20
21
23
24
25
26
27
28
28
28
333
0,18
0,96
0,59

0,10
34

Sonnenaufgang
Sonnenuntergang (SS:MM)

| Februar

09:52 (WEA 13) | 07:59
10:04 (WEA 13) | 17:03
09:53 (WEA 13) | 07:57
10:04 (WEA 13) | 17:05
09:55 (WEA 13) | 07:55
10:04 (WEA 13) | 17:07
09:57 (WEA 13) | 07:54
10:02 (WEA 13) | 17:08
| 07:52
| 17:10
| 07:50
| 17:12
| 07:49
| 17:14
| 07:47
| 17:16
| 07:45
| 17:18
| 07:43
| 17:20
| 07:41
| 17:22

08:50 (WEA 12) | 07:28
08:54 (WEA 12) | 17:35
08:47 (WEA 12) | 07:26
08:58 (WEA 12) | 17:36
08:46 (WEA 12) | 07:24
09:00 (WEA 12) | 17:38
08:44 (WEA 12) | 07:22
09:01 (WEA 12) | 17:40
08:43 (WEA 12) | 07:20
09:03 (WEA 12) | 17:42
08:43 (WEA 12) | 07:18
09:04 (WEA 12) | 17:44
08:42 (WEA 12) | 07:16
09:05 (WEA 12) | 17:46
08:42 (WEA 12) | 07:13
09:06 (WEA 12) | 17:48
08:41 (WEA 12) | 07:11
09:06 (WEA 12) | 17:49
08:42 (WEA 12) | 07:09
09:08 (WEA 12) | 17:51
08:41 (WEA 12) | 07:07
09:08 (WEA 12) | 17:53
08:41 (WEA 12) |

09:09 (WEA 12) |

08:41 (WEA 12) |

09:09 (WEA 12) |

08:42 (WEA 12) |

09:10 (WEA 12) |

277

(S5:MM)

28
27
27
26
26
24

22

18

13

14
18
2
24
26

27

402
0,25
0,96
0,61
0,14

58

Minuten mit Schatten

Apr Mai

Betriebsdauer je Sektor

N NNO ONO O 0SO SsO S

| Médrz

08:42 (WEA 12) | 07:05
09:10 (WEA 12) | 17:55
08:42 (WEA 12) | 07:03
09:09 (WEA 12) | 17:57
08:42 (WEA 12) | 07:00
09:09 (WEA 12) | 17:58
08:43 (WEA 12) | 06:58
09:09 (WEA 12) | 18:00
08:43 (WEA 12) | 06:56
09:09 (WEA 12) | 18:02
08:44 (WEA 12) | 06:54
09:08 (WEA 12) | 18:04
08:45 (WEA 12) | 06:52
09:07 (WEA 12) | 18:06
08:46 (WEA 12) | 06:49
09:06 (WEA 12) | 18:07
08:47 (WEA 12) | 06:47
09:05 (WEA 12) | 18:09
08:49 (WEA 12) | 06:45
09:02 (WEA 12) | 18:11
08:53 (WEA 12) | 06:42
08:59 (WEA 12) | 18:13
| 06:40
| 18:15
| 06:38
| 18:16
| 06:36
| 18:18
| 06:33
| 18:20
| 06:31
| 18:22
| 06:29
| 18:23
| 06:26
| 18:25
| 06:24
| 18:27
| 06:22
| 18:29
07:52 (WEA 11) | 06:19
07:58 (WEA 11) | 18:30
07:48 (WEA 11) | 06:17
08:02 (WEA 11) | 18:32
07:46 (WEA 11) | 06:15
08:04 (WEA 11) | 18:34
07:43 (WEA 11) | 06:12
08:05 (WEA 11) | 18:35
07:42 (WEA 11) | 06:10
08:06 (WEA 11) | 18:37
07:41 (WEA 11) | 06:08
08:07 (WEA 11) | 18:39
07:41 (WEA 11) | 06:05
08:08 (WEA 11) | 18:41
07:40 (WEA 11) | 06:03
08:08 (WEA 11) | 18:42
| 07:01
| 19:44
| 06:58
| 19:46
| 06:56
| 19:47
367

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

29
29
29
29
27
27
25
23
20
16

10

12
17
21
24
26
27
28
29
29
29
506
0,29
0,96
0,66

0,18
92

| April

07:39 (WEA 11) | 06:54
08:08 (WEA 11) | 19:49
07:39 (WEA 11) | 06:52
08:08 (WEA 11) | 19:51
07:39 (WEA 11) | 06:49
08:08 (WEA 11) | 19:53
07:39 (WEA 11) | 06:47
08:08 (WEA 11) | 19:54
07:39 (WEA 11) | 06:45
08:06 (WEA 11) | 19:56
07:39 (WEA 11) | 06:42
08:06 (WEA 11) | 19:58
07:40 (WEA 11) | 06:40
08:05 (WEA 11) | 20:00
07:40 (WEA 11) | 06:38
08:03 (WEA 11) | 20:01
07:42 (WEA 11) | 06:36
08:02 (WEA 11) | 20:03
07:44 (WEA 11) | 06:33
08:00 (WEA 11) | 20:05
07:46 (WEA 11) | 06:31
07:56 (WEA 11) | 20:06

| 06:29

| 20:08

| 06:27

| 20:10

| 06:24

| 20:12

0:18

6:09

06:44 (WEA 10) | 06:07
06:56 (WEA 10) | 20:25
06:40 (WEA 10) | 06:05
06:57 (WEA 10) | 20:27
06:38 (WEA 10) | 06:03
06:59 (WEA 10) | 20:29
06:37 (WEA 10) | 06:01
07:01 (WEA 10) | 20:30
06:35 (WEA 10) | 05:59
07:01 (WEA 10) | 20:32
06:34 (WEA 10) | 05:57
07:01 (WEA 10) | 20:34
06:34 (WEA 10) | 05:55
07:02 (WEA 10) | 20:35
07:32 (WEA 10) | 05:53
08:01 (WEA 10) | 20:37
07:32 (WEA 10) | 05:51
08:01 (WEA 10) | 20:39
07:32 (WEA 10) |

08:01 (WEA 10) |

416

Jun

Jul

Aug Sep Okt Nov Dez
1,53 2,47 3,43 5,17 7,00 6,63 6,76 6,51 4,71 3,31 1,88 1,07

.

r: I0 d75 - Séllingen, Schulstrae 14

i O o0 TOCT, DO ST S

Sonnenscheinwahrscheinlichkeit S (Mittlere tagliche Sonnenstunden) [BRAUNSCHWEIG]
Jan Feb Mar

SSW WSW W  WNW NNW Summe
226 228 328 604 614 711 519 1.152 1.454 1.306 873
Startwindgeschwindigkeit: Startwindgeschw. aus Leistungskennlinie

29
29
27
26
25
21
19

14

195
0,37
0,96
0,70
0,24

48

| Mai

07:31 (WEA 10) | 05:49
08:00 (WEA 10) | 20:40
07:31 (WEA 10) | 05:47
08:00 (WEA 10) | 20:42
07:32 (WEA 10) | 05:45
07:59 (WEA 10) | 20:44
07:33 (WEA 10) | 05:43
07:59 (WEA 10) | 20:46
07:32 (WEA 10) | 05:41
07:57 (WEA 10) | 20:47
07:34 (WEA 10) | 05:39
07:55 (WEA 10) | 20:49
07:35 (WEA 10) | 05:37
07:54 (WEA 10) | 20:50
07:37 (WEA 10) | 05:36
07:51 (WEA 10) | 20:52
07:41 (WEA 10) | 05:34
07:46 (WEA 10) | 20:54

1:00

5:22

1:08

5:09

1:22

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

414  8.429

| Juni

e AT
NONONOD
[ R= N N ANE W)

5:01
1:30
5:00
1:31
4:59
1:32
4:59
1:33
4:58
1:34
4:58
1:35
4:57
1:35
4:57
1:36
4:57
1:37
4:56
1:37
4:56
1:38
4:56
1:39
4:56
1:39
4:56
1:40
4:56
1:40
4:56
1:40
4:56
1:41
4:56
1:41
4:56
1:41
4:56
1:41
4:57
1:41
4:57
1:42
4:57
1:42
4:58
1:41
4:58
1:41
4:59
1:41
4:59
1:41

NONONONONONONONONONONONONONONONONONONONONONONONONONONONONONO

T
o
o
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Projekt:

Sollingen

Landwind Planung GmbH & Co.KG

Watenstedter Str. 11

38384 Gevensleben

Lizen:

zierter Anwender:

SOWIWAS - Energie GmbH
Watenstedter StraBe 11
DE-38384 Gevensleben

+49 0 53 54 /99 06 - 235

Andreas Schulze / gutachten@sowiwas.de

Berechnet:

17.11.2021 11:42/3.4.424

SHADOW - Kalender

Berechnung: GB 17x N163 5,7MW, 202110, meteorologisch, 37 I0Schattenrezepto

Voraussetzungen fiir Berechnung des Schattenwurfs

|Juli

1] 05:00

| 21:41

2| 05:01

| 21:40

3 05:01

| 21:40

4| 05:02

| 21:40

5105:03

| 21:39

6 | 05:04

| 21:39

7 | 05:05

| 21:38

8 05:06

| 21:37

9 | 05:07

| 21:37

10 | 05:08

| 21:36

11 ] 05:09

| 21:35

12 ] 05:10

| 21:34

13 ] 05:11

| 21:33

14| 05:12

| 21:32

15 | 05:13

| 21:32

16 | 05:14

| 21:30

17 | 05:16

| 21:29

18 | 05:17

| 21:28

19 | 05:18

| 21:27

20 | 05:19

| 21:26

21| 05:21

| 21:25

22| 05:22

| 21:23

23] 05:23

| 21:22

24| 05:25

| 21:21

25| 05:26

| 21:19

26 | 05:28

| 21:18

27| 05:29

| 21:16

28| 05:31

| 21:15

29| 05:32

| 21:13

30 | 05:34

| 21:12

31]05:35

| 21:10

Sonnenscheinstunden | 503
astr.max.mogl.Beschattung |
Red.Sonnenscheinwahrsch. |
Reduktion Betriebsdauer |
Reduktion Windrichtung |
Gesamte Reduktion |
Met.wahrsch.Beschattung |

| August

5:37
1:09
5:38
1:07
5:40
1:05
5:41
1:04
5:43
1:02
5:45
1:00
5:46
0:58
5:48

<
o
o

5:49
0:54
5:51
0:53
5:53
0:51
5:54
0:49
5:56
0:47
5:57
0:45
5:59
0:43

0:41
6:02
0:39
6:04

<
w
N

6:05
0:35
6:07
0:32

I
=)
©

0:30
6:10
0:28
6:12

<
N}
a

6:14
0:24
6:15
0:22
6:17
0:20
6:19
0:17
6:20
0:15
6:22
0:13
6:24
0:11

NENSINININININININONONOINOINONOINONONONONONONONONONONONSONINGNSNSNS
N =}
81 =

0:08
454

| September

| 06:27
| 20:06
| 06:28
| 20:04
| 06:30
| 20:02
| 06:32
| 19:59
| 06:33
| 19:57
| 06:35
| 19:55
| 06:37
| 19:52
| 06:38
| 19:50
| 06:40
| 19:48
| 06:42
| 19:46
| 06:43
| 19:43
| 06:45
| 19:41
| 06:46
| 19:39
| 06:48
| 19:36
| 06:50
| 19:34
| 06:51
| 19:32
| 06:53
| 19:29
| 06:55
| 19:27
| 06:56
| 19:24
| 06:58
| 19:22
| 07:00
| 19:20
| 07:01
| 19:17
| 07:03
| 19:15
| 07:04
| 19:13
| 07:06
| 19:10
| 07:08
| 19:08

14
19
21
24
26
27
28
29
30
30
29
28
28
26
24
2
18

14

446
0,37
0,96
0,70
0,24

109

Jan Feb Mar

Apr

Mai

Jun

.

r: I0 d75 - Séllingen, Schulstrae 14

i O o0 TOCT, DO ST S

Sonnenscheinwahrscheinlichkeit S (Mittlere tagliche Sonnenstunden) [BRAUNSCHWEIG]

Jul

Aug Sep Okt Nov Dez

1,53 2,47 3,43 5,17 7,00 6,63 6,76 6,51 4,71 3,31 1,88 1,07

Betriebsdauer je Sektor

N NNO ONO O 0SO SsO S
226 228 328 604 614 711 519 1.152 1.454 1.306 873

414  8.429

Startwindgeschwindigkeit: Startwindgeschw. aus Leistungskennlinie

| Oktober

18:54
07:39 (WEA 10) | 07:19
07:44 (WEA 10) | 18:52
07:34 (WEA 10) | 07:21
07:48 (WEA 10) | 18:49
07:31 (WEA 10) | 07:23
07:50 (WEA 10) | 18:47
07:30 (WEA 10) | 07:25
07:51 (WEA 10) | 18:45
07:28 (WEA 10) | 07:26
07:52 (WEA 10) | 18:43
07:27 (WEA 10) | 07:28
07:53 (WEA 10) | 18:40
07:26 (WEA 10) | 07:30
07:53 (WEA 10) | 18:38
07:25 (WEA 10) | 07:31
07:53 (WEA 10) | 18:36
07:24 (WEA 10) | 07:33
07:53 (WEA 10) | 18:34
07:23 (WEA 10) | 07:35
07:53 (WEA 10) | 18:31
07:23 (WEA 10) | 07:37
07:53 (WEA 10) | 18:29
07:24 (WEA 10) | 07:38
07:53 (WEA 10) | 18:27
07:23 (WEA 10) | 07:40
07:51 (WEA 10) | 18:25
07:23 (WEA 10) | 07:42
07:51 (WEA 10) | 18:22
07:23 (WEA 10) | 07:44
07:49 (WEA 10) | 18:20
07:24 (WEA 10) | 07:45
07:48 (WEA 10) | 18:18
07:25 (WEA 10) | 07:47
07:47 (WEA 10) | 18:16
07:26 (WEA 10) | 07:49
07:44 (WEA 10) | 18:14
07:28 (WEA 10) | 07:51
07:42 (WEA 10) | 18:12
07:32 (WEA 10) | 07:52
07:36 (WEA 10) | 18:10

| 07:54

| 18:08

| 07:56

| 18:06

| 06:58

| 17:04

| 06:59

| 17:02

| 07:01

| 17:00

| 07:03

| 16:58

| 07:05

| 16:56

| 07:07

| 16:54

| 07:08

| 16:52
331

13
19
21
24
25
27
28
29
29
29
29
27
27
25
23
21
17

12

8

438
0,31
0,96
0,64
0,19

81

| November
| 07:10
| 16:50 15
08:27 (WEA 11) | 07:12
08:32 (WEA 11) | 16:48 17
08:23 (WEA 11) | 07:14
08:36 (WEA 11) | 16:46 21
08:20 (WEA 11) | 07:16
08:39 (WEA 11) | 16:44 23
08:18 (WEA 11) | 07:18
08:39 (WEA 11) | 16:43 24
08:17 (WEA 11) | 07:19
08:41 (WEA 11) | 16:41 26
08:16 (WEA 11) | 07:21
08:41 (WEA 11) | 16:39 26
08:14 (WEA 11) | 07:23
08:41 (WEA 11) | 16:37 27
08:14 (WEA 11) | 07:25
08:42 (WEA 11) | 16:36 28
08:13 (WEA 11) | 07:27
08:42 (WEA 11) | 16:34 27
08:13 (WEA 11) | 07:28
08:42 (WEA 11) | 16:33 28
08:13 (WEA 11) | 07:30
08:42 (WEA 11) | 16:31 28
08:12 (WEA 11) | 07:32
08:41 (WEA 11) | 16:30 28
08:13 (WEA 11) | 07:34
08:40 (WEA 11) | 16:28 27
08:13 (WEA 11) | 07:35
08:40 (WEA 11) | 16:27 26
08:14 (WEA 11) | 07:37
08:39 (WEA 11) | 16:25 25
08:15 (WEA 11) | 07:39
08:38 (WEA 11) | 16:24 24
08:16 (WEA 11) | 07:41
08:37 (WEA 11) | 16:22 23
08:17 (WEA 11) | 07:42
08:34 (WEA 11) | 16:21 21
08:19 (WEA 11) | 07:44
08:31 (WEA 11) | 16:20 19
| 07:46
| 16:19 17
| 07:47
| 16:18 14
| 07:49
| 16:16 11
| 07:51
| 16:15 4
| 07:52
| 16:14
| 07:54
| 16:13
| 07:56
| 16:12
| 07:57
| 16:12
| 07:59
| 16:11
| 08:00
| 16:10
08:21 (WEA 12) |
08:29 (WEA 12) |
| 266
| 529
| 0,21
| 0,96
| 0,59
| 0,12
| 63

| Dezember

08:18 (WEA 12) | 08:02
08:33 (WEA 12) | 16:09
08:17 (WEA 12) | 08:03
08:34 (WEA 12) | 16:09
08:15 (WEA 12) | 08:04
08:36 (WEA 12) | 16:08
08:14 (WEA 12) | 08:06
08:37 (WEA 12) | 16:07
08:14 (WEA 12) | 08:07
08:38 (WEA 12) | 16:07
08:13 (WEA 12) | 08:08
08:39 (WEA 12) | 16:06
08:13 (WEA 12) | 08:10
08:39 (WEA 12) | 16:06
08:13 (WEA 12) | 08:11
08:40 (WEA 12) | 16:06
08:12 (WEA 12) | 08:12
08:40 (WEA 12) | 16:05
08:13 (WEA 12) | 08:13
08:40 (WEA 12) | 16:05
08:13 (WEA 12) | 08:14
08:41 (WEA 12) | 16:05
08:13 (WEA 12) | 08:15
08:41 (WEA 12) | 16:05
08:13 (WEA 12) | 08:16
08:41 (WEA 12) | 16:05
08:14 (WEA 12) | 08:17
08:41 (WEA 12) | 16:05
08:14 (WEA 12) | 08:18
08:40 (WEA 12) | 16:05
08:15 (WEA 12) | 08:19
08:40 (WEA 12) | 16:05
08:15 (WEA 12) | 08:20
08:39 (WEA 12) | 16:05
08:16 (WEA 12) | 08:21
08:39 (WEA 12) | 16:05
08:17 (WEA 12) | 08:21
08:38 (WEA 12) | 16:06
08:19 (WEA 12) | 08:22
08:38 (WEA 12) | 16:06
08:20 (WEA 12) | 08:23
08:37 (WEA 12) | 16:06
08:22 (WEA 12) | 08:23
08:36 (WEA 12) | 16:07
08:24 (WEA 12) | 08:24
08:35 (WEA 12) | 16:07
08:27 (WEA 12) | 08:24
08:31 (WEA 12) | 16:08

| 08:25

| 16:09

| 08:25

| 16:09

| 08:25

| 16:10

| 08:25

| 16:11

| 08:25

| 16:12

| 08:26

| 16:13

| 08:26

| 16:13
243

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

Tag im Monat

Sonnenaufgang

(S5:MM)

Sonnenuntergang (SS:MM)

Minuten mit Schatten

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

11
12
14
15
16
16
17
18
18
18
19
19
19
19
19
18
18
17
17
16
15
14

378

0,14

0,96

0,57

0,07
28

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

09:45 (WEA 13)
09:49 (WEA 13)
09:43 (WEA 13)
09:52 (WEA 13)
09:42 (WEA 13)
09:53 (WEA 13)
09:42 (WEA 13)
09:54 (WEA 13)
09:41 (WEA 13)
09:55 (WEA 13)
09:41 (WEA 13)
09:56 (WEA 13)
09:41 (WEA 13)
09:57 (WEA 13)
09:42 (WEA 13)
09:58 (WEA 13)
09:42 (WEA 13)
09:59 (WEA 13)
09:42 (WEA 13)
10:00 (WEA 13)
09:43 (WEA 13)
10:01 (WEA 13)
09:43 (WEA 13)
10:01 (WEA 13)
09:43 (WEA 13)
10:02 (WEA 13)
09:44 (WEA 13)
10:03 (WEA 13)
09:44 (WEA 13)
10:03 (WEA 13)
09:44 (WEA 13)
10:03 (WEA 13)
09:45 (WEA 13)
10:04 (WEA 13)
09:46 (WEA 13)
10:04 (WEA 13)
09:46 (WEA 13)
10:04 (WEA 13)
09:47 (WEA 13)
10:04 (WEA 13)
09:48 (WEA 13)
10:05 (WEA 13)
09:49 (WEA 13)
10:05 (WEA 13)
09:50 (WEA 13)
10:05 (WEA 13)
09:50 (WEA 13)
10:04 (WEA 13)

SSW wWsw W  WNW NNW Summe
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Projekt:

Sollingen

Landwind Planung GmbH & Co.KG

Watenstedter Str. 11
38384 Gevensleben

Lizenzierter Anwender:

SOWIWAS - Energie GmbH
Watenstedter StraBe 11
DE-38384 Gevensleben

+49 0 53 54 /99 06 - 235

Andreas Schulze / gutachten@sowiwas.de

Berechnet:

17.11.2021 11:42/3.4.424

SHADOW - Kalender

Berechnung: GB 17x N163 5,7MW, 202110, meteorologisch, 37 I0Schattenrezeptor: 10 d77 - Séllingen, Sonnenhof 1

Voraussetzungen fiir Berechnung des Schattenwu

|Januar
1]08:26
|16:15 52
2| 08:25
|16:16 52
308:25
| 16:17 51
408:25
| 16:18 50
5]08:25
| 16:19 48
6| 08:25
11621 46
7| 08:24
116:22 43
8| 08:24
| 16:23 38
9]08:23
| 16:25 29
10 | 08:23
| 16:26 29
11| 08:22
11627 29
12| 08:21
116:29 29
13| 08:21
| 16:30 31
14 | 08:20
| 16:32 34
15 | 08:19
| 16:33 35
16 | 08:18
|16:35 35
17| 08:17
116:37 36
18 | 08:16
| 16:38 38
19 | 08:15
| 16:40 38
20 | 08:14
| 16:42 38
21 08:13
|16:43 38
22| 08:12
| 16145 38
23| 08:11
| 16:47 38
24| 08:10
| 16:48 38
25 | 08:08
| 16:50 37
26 | 08:07
|16:52 38
27 | 08:06
|16:54 38
28 | 08:04
| 16:56 39
29 | 08:03
| 16:57 39
30| 08:02
| 16:59 40
31| 08:00
| 17:01 40
Sonnenscheinstunden | 258
astr.max.mdogl.Beschattung | 1204
Red.Sonnenscheinwahrsch. | 0,18
Reduktion Betriebsdauer | 0,96
Reduktion Windrichtung | 0,56
Gesamte Reduktion | 0,10
Met.wahrsch.Beschattung | 116

| Februar

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

8 (WEA 13) |

8 (WEA 13) |

8 (WEA 13) |

08:58 (WEA 13) |

09:38 (WEA 13) |

277

40
39
39
39
38
38
36
36
34
2
30
27
23
19
18
13
17
19
21
23
24
24
25
2%
2%
24
2
20

768
0,25

| Méarz

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

| 07:01

| 19:44

| 06:58
19:46

0
0
0
0
0
0
0
0
0
0

cooo

0f
0
0f
0
0f

2
34
2
26
29
31
2
33
34
35
35
45
48
52
53
53
52
50
47
43
37
25
18
15
10

901
0,29
0,96
0,65
0,17

157

Jan Feb Mar

Apr Mai

Jun

Jul

SISV 1 i L L S PSSV T S SRS S (RIS

rfs Sonnenscheinwahrscheinlichkeit S (Mittlere tagliche Sonnenstunden) [BRAUNSCHWEIG]
Aug Sep Okt Nov Dez

1,53 2,47 3,43 5,17 7,00 6,63 6,76 6,51 4,71 3,31 1,88 1,07

Betriebsdauer je Sektor

N NNO ONO O 0SO SsO S
226 228 328 604 614 711 519 1.152 1.454 1.306 873

SSW wWsw W  WNW NNW Summe

414  8.429

Startwindgeschwindigkeit: Startwindgeschw. aus Leistungskennlinie

| April

07:39 (WEA 12) | 06:54
08:11 (WEA 07) | 19:49
07:36 (WEA 12) | 06:52
08:10 (WEA 07) | 19:51
07:35 (WEA 12) | 06:49
08:07 (WEA 07) | 19:53
07:33 (WEA 12) | 06:47
07:59 (WEA 12) | 19:54
07:31 (WEA 12) | 06:45
08:00 (WEA 12) | 19:56
07:30 (WEA 12) | 06:42
08:01 (WEA 12) | 19:58
07:29 (WEA 12) | 06:40
08:01 (WEA 12) | 19:59
07:28 (WEA 12) | 06:38
08:01 (WEA 12) | 20:01
07:28 (WEA 12) | 06:36
08:02 (WEA 12) | 20:03
07:27 (WEA 12) | 06:33
08:02 (WEA 12) | 20:05
07:26 (WEA 12) | 06:31
08:01 (WEA 12) | 20:06
07:03 (WEA 06) | 06:29
08:01 (WEA 12) | 20:08
07:01 (WEA 06) | 06:27
08:01 (WEA 12) | 20:10
06:58 (WEA 06) | 06:24
08:00 (WEA 12) | 20:11
06:56 (WEA 06) | 06:22
07:59 (WEA 12) | 20:13
06:56 (WEA 06) | 06:20
07:58 (WEA 12) | 20:15
06:54 (WEA 06) | 06:18
07:56 (WEA 12) | 20:17
06:54 (WEA 06) | 06:16
07:55 (WEA 12) | 20:18
06:54 (WEA 06) | 06:13
07:54 (WEA 12) | 20:20
06:53 (WEA 06) | 06:11
07:51 (WEA 12) | 20:22
06:54 (WEA 06) | 06:09
07:48 (WEA 12) | 20:23
06:55 (WEA 06) | 06:07
07:43 (WEA 12) | 20:25
06:55 (WEA 06) | 06:05
07:13 (WEA 06) | 20:27
06:56 (WEA 06) | 06:03
07:11 (WEA 06) | 20:29
06:59 (WEA 06) | 06:01
07:09 (WEA 06) | 20:30

| 05:59
20:32

23
25
27
29

29
28
26
23
20

572
0,37

| 05:49

| 20:40

| 05:47

| 20:42

| 05:45

| 20:44
07:18 (WEA 11) | 05:43
07:31 (WEA 11) | 20:46
07:14 (WEA 11) | 05:41
07:33 (WEA 11) | 20:47
07:12 (WEA 11) | 05:39
07:35 (WEA 11) | 20:49
07:11 (WEA 11) | 05:37
07:36 (WEA 11) | 20:50
07:10 (WEA 11) | 05:36
07:37 (WEA 11) | 20:52
07:08 (WEA 11) | 05:34
07:37 (WEA 11) | 20:54
07:07 (WEA 11) | 05:32
07:38 (WEA 11) | 20:55
07:07 (WEA 11) | 05:31
07:38 (WEA 11) | 20:57
07:06 (WEA 11) | 05:29
07:38 (WEA 11) | 20:59
07:05 (WEA 11) | 05:27
07:37 (WEA 11) | 21:00
07:05 (WEA 11) | 05:26
07:37 (WEA 11) | 21:02
07:05 (WEA 11) | 05:24
07:37 (WEA 11) | 21:03
07:05 (WEA 11) | 05:22
07:37 (WEA 11) | 21:05
07:05 (WEA 11) | 05:21
07:36 (WEA 11) | 21:06
07:05 (WEA 11) | 05:19
07:36 (WEA 11) | 21:08
07:06 (WEA 11) | 05:18
07:35 (WEA 11) | 21:09
07:06 (WEA 11) | 05:17
07:34 (WEA 11) | 21:11
07:07 (WEA 11) | 05:15
07:33 (WEA 11) | 21:12
07:08 (WEA 11) | 05:14
07:31 (WEA 11) | 21:14
07:09 (WEA 11) | 05:13
07:29 (WEA 11) | 21:15
07:11 (WEA 11) | 05:11
07:27 (WEA 11) | 21:17
07:14 (WEA 11) | 05:10
07:24 (WEA 1) | 21:18

13
17
20
22
24
26
27
28
29
30
29
30
30
30
30
30
29
29
28
28
28
27
26
25
25
23

0,45

06:14 (WEA 10)
06:19 (WEA 10) |
06:10 (WEA 10) | O
06:23 (WEA 10) |
06:07 (WEA 10) | 04:5
06:24 (WEA 10) | 21:3:
06:07 (WEA 10) | 04:
06:27 (WEA 10) |
06:05 (WEA 10) |
06:27 (WEA 10) |
06:04 (WEA 10) | 04
06:28 (WEA 10) |
06:03 (WEA 10) | O
06:29 (WEA 10) |
06:02 (WEA 10) | O
06:29 (WEA 10) |
06:02 (WEA 10) | o
06:30 (WEA 10) |
06:01 (WEA 10) |
06:30 (WEA 10) |
06:01 (WEA 10) |
06:31 (WEA 10) |
06:01 (WEA 10) | 04:
06:30 (WEA 10) | 21:39
06:01 (WEA 10) | 04:56
06:31 (WEA 10) |
06:01 (WEA 10) | O
06:31 (WEA 10) |
06:01 (WEA 10) | O
06:31 (WEA 10) |
06:01 (WEA 10) | 04:56
06:31 (WEA 10) | 21:40
06:01 (WEA 10) | 04:56
06:31 (WEA 10) |
06:01 (WEA 10) | O
06:30 (WEA 10) | 21:
06:01 (WEA 10) | 04:5
06:30 (WEA 10) | 21:4
06:02 (WEA 10) | 0
06:30 (WEA 10) |
06:02 (WEA 10) | O
06:30 (WEA 10) |
06:02 (WEA 10) | O
06:30 (WEA 10) |
06:03 (WEA 10) |
06:30 (WEA 10) |
06:03 (WEA 10) |
06:29 (WEA 10) |
06:04 (WEA 10) |
06:29 (WEA 10) |
06:04 (WEA 10) |
06:29 (WEA 10) |
06:05 (WEA 10) |
06:28 (WEA 10) |
06:06 (WEA 10) |
06:28 (WEA 10) |
|
|
|
|
|
|
|

SaS a0

0
2
0
21
04:
21
04:
2
0
21

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

Tag im Monat

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)

0,40
0,96
0,72
0,27

35

06:07 (WEA 10)
06:28 (WEA 10)
06:07 (WEA 10)
06:27 (WEA 10)
06:08 (WEA 10)
06:26 (WEA 10)
06:09 (WEA 10)
06:26 (WEA 10)
06:10 (WEA 10)
06:25 (WEA 10)
06:11 (WEA 10)
06:25 (WEA 10)
06:12 (WEA 10)
06:23 (WEA 10)
06:14 (WEA 10)
06:23 (WEA 10)
06:15 (WEA 10)
06:21 (WEA 10)
06:18 (WEA 10)
06:19 (WEA 10)

<
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Projekt:

Sollingen

Landwind Planung GmbH & Co.KG

Watenstedter Str. 11
38384 Gevensleben

Lizenzierter Anwender:

SOWIWAS - Energie GmbH
Watenstedter StraBe 11
DE-38384 Gevensleben

+49 0 53 54 /99 06 - 235

Andreas Schulze / gutachten@sowiwas.de

Berechnet:

17.11.2021 11:42/3.4.424

SHADOW - Kalender
Berechnung: GB 17x N163 5,7MW, 202110, meteorologisch, 37 I0Schattenrezeptor: 10 d77 - Séllingen, Sonnenhof 1

Voraussetzungen fiir Berechnung des Schattenwu

| 3uli
1] 05:00
| 21:41
2| 05:01
| 21:40
3 05:01
| 21:40 5
4 05:02
| 21:40 9
5] 05:03
| 21:39 10
6 | 05:04
121:39 13
7 | 05:05
|21:38 15
8| 05:06
| 21:37 16
9| 05:07
| 21:37 18
10 | 05:08
| 21:36 19
11| 05:09
|21:35 21
12 | 05:10
|21:3¢ 21
13| 05:11
| 21:33 22
14 | 05:12
| 21:32 24
15 | 05:13
| 21:31 24
16 | 05:14
121:30 26
17 | 05:16
|21:29 26
18 | 05:17
| 21:28 27
19 | 05:18
| 21:27 28
20 | 05:19
| 21:26 29
21 05:21
|21:25 29
22| 05:22
|21:23 30
23| 05:23
| 21:22 30
24| 05:25
| 21:21 30
25| 05:26
| 21:19 30
26 | 05:28
|21:18 30
27 | 05:29
|21:16 30
28 | 05:31
| 21:15 30
29 | 05:32
| 21:13 30
30 | 05:34
| 21:12 29
31 05:35
|21:10 28
Sonnenscheinstunden | 503
astr.max.mdogl.Beschattung | 679
Red.Sonnenscheinwahrsch. | 0,42
Reduktion Betriebsdauer | 0,96
Reduktion Windrichtung | 0,72
Gesamte Reduktion | 0,28
Met.wahrsch.Beschattung | 190

| August

06:21 (WEA 10) | 05:40
06:26 (WEA 10) | 21:05
06:19 (WEA 10) | 05:41
06:28 (WEA 10) | 21:03
06:19 (WEA 10) | 05:43
06:29 (WEA 10) | 21:02
06:18 (WEA 10) | 05:45
06:31 (WEA 10) | 21:00
06:16 (WEA 10) | 05:46
06:31 (WEA 10) | 20:58
06:16 (WEA 10) | 05:48
06:32 (WEA 10) | 20:56
06:15 (WEA 10) | 05:49
06:33 (WEA 10) | 20:54
06:15 (WEA 10) | 05:51
06:34 (WEA 10) | 20:53
06:14 (WEA 10) | 05:53
06:35 (WEA 10) | 20:51
06:14 (WEA 10) | 05:54
06:35 (WEA 10) | 20:49
06:14 (WEA 10) | 05:56
06:36 (WEA 10) | 20:47
06:13 (WEA 10) | 05:57
06:37 (WEA 10) | 20:45
06:13 (WEA 10) | 05:59
06:37 (WEA 10) | 20:43
06:13 (WEA 10) | 06:01
06:39 (WEA 10) | 20:41
06:13 (WEA 10) | 06:02
06:39 (WEA 10) | 20:39
06:12 (WEA 10) | 06:04
06:39 (WEA 10) | 20:37
06:12 (WEA 10) | 06:06
06:40 (WEA 10) | 20:35
06:11 (WEA 10) | 06:07
06:40 (WEA 10) | 20:32
06:12 (WEA 10) | 06:09
06:41 (WEA 10) | 20:30
06:11 (WEA 10) | 06:10
06:41 (WEA 10) | 20:28
06:11 (WEA 10) | 06:12
06:41 (WEA 10) | 20:26
06:12 (WEA 10) | 06:14
06:42 (WEA 10) | 20:24
06:11 (WEA 10) | 06:15
06:41 (WEA 10) | 20:22
06:11 (WEA 10) | 06:17
06:41 (WEA 10) | 20:20
06:12 (WEA 10) | 06:19
06:42 (WEA 10) | 20:17
06:11 (WEA 10) | 06:20
06:41 (WEA 10) | 20:15
06:11 (WEA 10) | 06:22
06:41 (WEA 10) | 20:13
06:12 (WEA 10) | 06:24
06:41 (WEA 10) | 20:11
06:12 (WEA 10) | 06:25
06:40 (WEA 10) | 20:08

| 454

27
26
25
24
21
20

11

11

20
23
25
28
30
30
31
33
33
32
32
32

546

0,44

0,96

0,71

0,29
161

| September

06:13 (WEA 10) | 06:27
06:40 (WEA 10) | 2
06:13 (WEA 10) | 06:28
06:39 (WEA 10) | 20:04
06:14 (WEA 10) | 06:30
06:39 (WEA 10) | 2
06:14 (WEA 10) | 0
06:38 (WEA 10) | 1
06:15 (WEA 10) | 0
06:36 (WEA 10) |
06:16 (WEA 10)
06:36 (WEA 10)
06:18 (WEA 10)
06:33 (WEA 10)
06:20 (WEA 10)
06:31 (WEA 10)

07:19 (WEA 11)
07:30 (WEA 11)
07:16 (WEA 11)
07:33 (WEA 11)
07:14 (WEA 11)
07:34 (WEA 11)
07:13 (WEA 11)
07:36 (WEA 11)
07:11 (WEA 11)
07:36 (WEA 11)
07:10 (WEA 11)
07:38 (WEA 11)
07:09 (WEA 11)
07:39 (WEA 11)
07:08 (WEA 11)
07:38 (WEA 11)
07:08 (WEA 11)
07:39 (WEA 11)
07:06 (WEA 11)
07:39 (WEA 11)
07:06 (WEA 11)
07:39 (WEA 11)
07:06 (WEA 11)
07:38 (WEA 11)
07:06 (WEA 11)
07:38 (WEA 11)
07:05 (WEA 11)
07:37 (WEA 11)

I I IR R T R I T T T I T T I e T TS

32
31
29
27
25
23

42
46
50
52
53
53
52
50

0,37

Jan Feb Mar

Apr Mai

Jun

Jul

1,53 2,47 3,43 5,17 7,00 6,63 6,76 6,51 4,71 3,31 1,88 1,07

Betriebsdauer je Sektor

N NNO ONO O 0SO SsO S
226 228 328 604 614 711 519 1.152 1.454 1.306 873

<

SISV 1 i L L S PSSV T S SRS S (RIS

rfs Sonnenscheinwahrscheinlichkeit S (Mittlere tagliche Sonnenstunden) [BRAUNSCHWEIG]
Aug Sep Okt Nov Dez

SSW wWsw W  WNW NNW Summe

414  8.429

Startwindgeschwindigkeit: Startwindgeschw. aus Leistungskennlinie

| Oktober

07:05 (WEA 11) | 07:16

47
07:06 (WEA 11) | 07:18
07:37 (WEA 11) | 18:54 42
07:06 (WEA 11) | 07:19
07:35 (WEA 11) | 1 35
07:07 (WEA 11) | 0
07:34 (WEA 11) | 1 35
07:07 (WEA 11) | 0
07:32 (WEA 11) | 1 33
07:08 (WEA 11) | 07:
07:31 (WEA 11) | 18: 33
07:09 (WEA 11) | 07:
07:28 (WEA 11) | 1 31
07:12 (WEA 11) | 0
07:26 (WEA 11) | 18: 30
07:18 (WEA 11) | 07:
07:20 (WEA 11) | 18: 28
|0
| 1 26
|0
| 1 33
|0
|18:31 33
| 07:37
|18:29 29
|0
| 1 21
| 07:
|18:25 23
| 07:42
| 1 24
|0
| 1 25
07:47 (WEA 06) | 0
07:55 (WEA 06) | 1 25
07:44 (WEA 06) | 07:
07:58 (WEA 06) | 18: 25
07:42 (WEA 06) | 07:
07:59 (WEA 06) | 1 24
07:40 (WEA 06) | 0
08:00 (WEA 06) | 18: 24
07:39 (WEA 06) | 07:
08:32 (WEA 12) | 18: 2
07:38 (WEA 06) | 0
08:35 (WEA 12) | 1 21
07:38 (WEA 06) | 0
08:37 (WEA 12) | 1 18
07:37 (WEA 06) | 0
08:38 (WEA 12) | 1 16
07:37 (WEA 06) | 0
08:39 (WEA 12) | 1 12
07:37 (WEA 06) | 0
08:40 (WEA 12) | 17:00 14
07:37 (WEA 06) | 07:03
08:40 (WEA 12) | 16:58 20
07:38 (WEA 06) | 07:05
08:40 (WEA 12) | 1 24
07:40 (WEA 06) | 0
08:41 (WEA 12) | 1 27
|0
|16:52 30
| 331
| 830
| 0,31
| 0,96
| 0,63
| 0,18
| 150

| November

07:41 (WEA 06) | 07:10
08:40 (WEA 12) | 16:50
07:43 (WEA 06) | 07:12
08:40 (WEA 12) | 16:48
08:05 (WEA 12) | 07:14
08:40 (WEA 12) | 16:46
08:05 (WEA 12) | 07:16
08:40 (WEA 12) | 16:44
08:05 (WEA 12) | 07:18
08:38 (WEA 12) | 16:43
08:05 (WEA 12) | 07:19
08:38 (WEA 12) | 16:41
08:06 (WEA 12) | 07:21
08:37 (WEA 12) | 16:39
08:05 (WEA 12) | 07:23
08:35 (WEA 12) | 16:37
08:06 (WEA 12) | 07:25
08:34 (WEA 12) | 16:36
08:08 (WEA 12) | 07:27
08:37 (WEA 07) | 16:34
08:09 (WEA 12) | 07:28
08:42 (WEA 07) | 16:33
08:12 (WEA 12) | 07:30
08:45 (WEA 07) | 16:31
08:14 (WEA 12) | 07:32
08:45 (WEA 07) | 16:30
08:25 (WEA 07) | 07:34
08:46 (WEA 07) | 16:28
08:24 (WEA 07) | 07:35
08:47 (WEA 07) | 16:27
08:23 (WEA 07) | 07:37
08:47 (WEA 07) | 16:25
08:23 (WEA 07) | 07:39
08:48 (WEA 07) | 16:24
08:22 (WEA 07) | 07:41
08:47 (WEA 07) | 16:22
08:22 (WEA 07) | 07:42
08:47 (WEA 07) | 16:21
08:22 (WEA 07) | 07:44
08:46 (WEA 07) | 16:20
08:22 (WEA 07) | 07:46
08:46 (WEA 07) | 16:19
08:23 (WEA 07) | 07:47
08:45 (WEA 07) | 16:18
08:24 (WEA 07) | 07:49
08:45 (WEA 07) | 16:16
08:25 (WEA 07) | 07:51
08:43 (WEA 07) | 16:15
07:26 (WEA 07) | 07:52
07:42 (WEA 07) | 16:14
07:28 (WEA 07) | 07:54
07:40 (WEA 07) | 16:13
08:42 (WEA 13) | 07:56
08:56 (WEA 13) | 16:12
08:38 (WEA 13) | 07:57
08:58 (WEA 13) | 16:12
08:36 (WEA 13) | 07:59
09:00 (WEA 13) | 16:11
08:35 (WEA 13) | 08:00
09:02 (WEA 13) | 16:10
08:33 (WEA 13) |

09:03 (WEA 13) |

266

33
33
35
36
38
38
39
39
39
39
40
40
39
39
38
38
37
38
38
38
38
38
38
38
37
35
35
34
32
30

1109
0,21

| Dezember

08:32 (WEA 13) | 08:02
09:05 (WEA 13) |
08:32 (WEA 13) | 08:03
09:05 (WEA 13) | 16:09
08:31 (WEA 13) | 08:04
09:06 (WEA 13) |
08:31 (WEA 13) | O:
09:07 (WEA 13) |
08:30 (WEA 13) | O:
09:08 (WEA 13) |
08:30 (WEA 13) | 08:08
09:08 (WEA 13) | 16:06
08:30 (WEA 13) | 08:
09:09 (WEA 13) |
08:30 (WEA 13) |
09:09 (WEA 13) |
08:30 (WEA 13) |
09:09 (WEA 13) |
08:30 (WEA 13) |
09:09 (WEA 13) |
08:30 (WEA 13) |
09:10 (WEA 13) |
08:30 (WEA 13) |
09:10 (WEA 13) |

|

|

|

|

|

|

|

7
7
7

08:31 (WEA 13)
09:10 (WEA 13)
08:31 (WEA 13)
09:10 (WEA 13)
08:32 (WEA 13)
09:10 (WEA 13)
08:31 (WEA 13)
09:09 (WEA 13) |
08:32 (WEA 13) | O
09:09 (WEA 14) |
08:33 (WEA 13) | 0!
09:11 (WEA 14) |
08:34 (WEA 13) | 08:2
09:12 (WEA 14) | 16:0
08:35 (WEA 13) | 08:
09:13 (WEA 14) |
08:36 (WEA 13) | 0!
09:14 (WEA 14) | 16:
08:37 (WEA 13) |
09:15 (WEA 14) |
08:37 (WEA 13) |
09:15 (WEA 14) |
08:38 (WEA 13) | 0!
09:16 (WEA 14) |
08:40 (WEA 13) | 0!
09:17 (WEA 14) |
08:42 (WEA 13) | 0!
09:17 (WEA 14) |
08:42 (WEA 13) |
09:17 (WEA 14)
08:44 (WEA 13)
09:18 (WEA 14)
08:47 (WEA 13)
09:19 (WEA 14)
08:48 (WEA 13)
09:18 (WEA 14)

08:
16:
0f

0f
16:
08:
16:
08:

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

Tag im Monat

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)

29
29
29
39
%2
46
48
50
51
52
52
54
54
55
55
55
56
56
56
56
56
56
56
56
56
56
55
54
55
55
54

1573

0,14

0,96

0,56

0,07
111

08:50 (WEA 14)
09:19 (WEA 14)
08:50 (WEA 14)
09:19 (WEA 14)
08:51 (WEA 14)
09:20 (WEA 14)
08:51 (WEA 14)
11:29 (WEA 16)
08:52 (WEA 14)
11:32 (WEA 16)
08:52 (WEA 14)
11:34 (WEA 16)
08:53 (WEA 14)
11:36 (WEA 16)
08:53 (WEA 14)
11:37 (WEA 16)
08:54 (WEA 14)
11:38 (WEA 16)
08:54 (WEA 14)
11:39 (WEA 16)
08:55 (WEA 14)
11:40 (WEA 16)
08:55 (WEA 14)
11:41 (WEA 16)
08:56 (WEA 14)
11:42 (WEA 16)
08:56 (WEA 14)
11:43 (WEA 16)
08:57 (WEA 14)
11:43 (WEA 16)
08:58 (WEA 14)
11:44 (WEA 16)
08:58 (WEA 14)
11:45 (WEA 16)
08:59 (WEA 14)
11:46 (WEA 16)
08:59 (WEA 14)
11:46 (WEA 16)
09:00 (WEA 14)
11:47 (WEA 16)
09:01 (WEA 14)
11:48 (WEA 16)
09:01 (WEA 14)
11:48 (WEA 16)
09:01 (WEA 14)
11:48 (WEA 16)
09:02 (WEA 14)
11:49 (WEA 16)
09:02 (WEA 14)
11:49 (WEA 16)
09:02 (WEA 14)
11:49 (WEA 16)
09:03 (WEA 14)
11:49 (WEA 16)
09:03 (WEA 14)
11:49 (WEA 16)
09:04 (WEA 14)
11:50 (WEA 16)
09:04 (WEA 14)
11:50 (WEA 16)
09:04 (WEA 14)
11:50 (WEA 16)
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Projekt:

Sollingen

Landwind Planung GmbH & Co.KG

Watenstedter Str. 11
38384 Gevensleben

Lizenzierter Anwender:
SOWIWAS - Energie GmbH
Watenstedter StraBe 11

DE-38384 Gevensleben

+49 0 53 54/ 99 06 - 235

Andreas Schulze / gutachten@sowiwas.de

Berechnet:

17.11.2021 11:42/3.4.424

SHADOW - Kalender

Berechnung: GB 17x N163 5,7MW, 202110, meteorologisch, 37 I0Schattenrezeptor:

Voraussetzungen fiir Berechnung des Schattenwurfs

| Januar

8:26
6:15
8:26
6:16
8:25
6:17
8:25
6:18
8:25
6:19
8:25
6:21
8:24
6:22
8:24
6:23
8:23
6:24
8:23
6:26
8:22
6:27
8:21
6:29
8:21
6:30
8:20
6:32
8:19
6:33
8:18
6:35
8:17
6:37
8:16

OHOFHOFHOHOHOFHOHOFHOFHOFHOFEFOFEHOFEOFEOFEOREOREOREO

Sonnenscheinstunden | 258
astr.max.mdgl.Beschattung |
Red.Sonnenscheinwahrsch. |
Reduktion Betriebsdauer |
Reduktion Windrichtung |
Gesamte Reduktion |
Met.wahrsch.Beschattung |

20
20
19
19
18
17
16
14
13

11

12
15
17
19
20
22
23
24
24
25
25
26
26
459
0,18
0,96
0,58

0,10
47

| Februar

09:25 (WEA 12) | 07:59

Jan Feb Mar

Apr Mai Jun

Betriebsdauer je Sektor
N NNO ONO O O0SO SsO S

226 228 328 604 614 711 519 1.152 1.454 1.306 873

Jul

10 d79 - Séllingen, Tongrubenweg 2
Sonnenscheinwahrscheinlichkeit S (Mittlere tagliche Sonnenstunden) [BRAUNSCHWEIG]
Aug Sep Okt Nov Dez

1,53 2,47 3,43 5,17 7,00 6,63 6,76 6,51 4,71 3,31 1,88 1,07

<

SSW wWsw W  WNW NNW Summe

Startwindgeschwindigkeit: Startwindgeschw. aus Leistungskennlinie

| Marz

08:43 (WEA 11) | 07:05

09:45 (WEA 12) | 17:03 26 09:09 (WEA 11) | 17:55
09:26 (WEA 12) | 07:57 08:44 (WEA 11) | 07:03
09:46 (WEA 12) | 17:05 24 09:08 (WEA 11) | 17:57
09:27 (WEA 12) | 07:55 08:44 (WEA 11) | 07:00
09:46 (WEA 12) | 17:07 24 09:08 (WEA 11) | 17:58
09:27 (WEA 12) | 07:54 08:45 (WEA 11) | 06:58
09:46 (WEA 12) | 17:08 23 09:08 (WEA 11) | 18:00
09:28 (WEA 12) | 07:52 08:46 (WEA 11) | 06:56
09:46 (WEA 12) | 17:10 21 09:07 (WEA 11) | 18:02
09:29 (WEA 12) | 07:50 08:47 (WEA 11) | 06:54
09:46 (WEA 12) | 17:12 19 09:06 (WEA 11) | 18:04
09:30 (WEA 12) | 07:49 08:48 (WEA 11) | 06:52
09:46 (WEA 12) | 17:14 17 09:05 (WEA 11) | 18:06
09:31 (WEA 12) | 07:47 08:50 (WEA 11) | 06:49
09:45 (WEA 12) | 17:16 13 09:03 (WEA 11) | 18:07
09:33 (WEA 12) | 07:45 08:53 (WEA 11) | 06:47
09:46 (WEA 12) | 17:18 6  08:59 (WEA 11) | 18:09
09:34 (WEA 12) | 07:43 | 06:45
09:45 (WEA 12) | 17:20 | 18:11
09:36 (WEA 12) | 07:41 | 06:42
09:43 (WEA 12) | 17:22 | 18:13
| 07:40 | 06:40
| 17:23 | 18:15
| 07:38 | 06:38
| 17:25 | 18:16
| 07:36 | 06:36
| 17:27 | 18:18
| 07:34 | 06:33
| 17:29 | 18:20
| 07:32 08:01 (WEA 10) | 06:31
| 17:31 10 08:11 (WEA 10) | 18:22
| 07:30 07:59 (WEA 10) | 06:29
| 17:33 15 08:14 (WEA 10) | 18:23
08:49 (WEA 11) | 07:28 07:57 (WEA 10) | 06:26
08:56 (WEA 11) | 17:35 19  08:16 (WEA 10) | 18:25
08:47 (WEA 11) | 07:26 07:55 (WEA 10) | 06:24
08:59 (WEA 11) | 17:36 22 08:17 (WEA 10) | 18:27
08:46 (WEA 11) | 07:24 07:54 (WEA 10) | 06:22
09:01 (WEA 11) | 17:38 24 08:18 (WEA 10) | 18:29
08:44 (WEA 11) | 07:22 07:54 (WEA 10) | 06:19
09:01 (WEA 11) | 17:40 25  08:19 (WEA 10) | 18:30
08:44 (WEA 11) | 07:20 07:53 (WEA 10) | 06:17
09:03 (WEA 11) | 17:42 27  08:20 (WEA 10) | 18:32
08:44 (WEA 11) | 07:18 07:53 (WEA 10) | 06:15
09:04 (WEA 11) | 17:44 27  08:20 (WEA 10) | 18:34
08:43 (WEA 11) | 07:16 07:52 (WEA 10) | 06:12
09:05 (WEA 11) | 17:46 27  08:19 (WEA 10) | 18:35
08:43 (WEA 11) | 07:13 07:52 (WEA 10) | 06:10
09:06 (WEA 11) | 17:48 27  08:19 (WEA 10) | 18:37
08:42 (WEA 11) | 07:11 07:52 (WEA 10) | 06:08
09:06 (WEA 11) | 17:49 27  08:19 (WEA 10) | 18:39
08:43 (WEA 11) | 07:09 07:52 (WEA 10) | 06:05
09:07 (WEA 11) | 17:51 27  08:19 (WEA 10) | 18:41
08:42 (WEA 11) | 07:07 07:53 (WEA 10) | 06:03
09:07 (WEA 11) | 17:53 26 08:19 (WEA 10) | 18:42
08:43 (WEA 11) | | 07:01
09:08 (WEA 11) | | 19:44
08:42 (WEA 11) | | 06:58
09:08 (WEA 11) | | 19:46
08:43 (WEA 11) | | 06:56
09:09 (WEA 11) | | 19:47
| 277 | 367
| 476 |
| 0,25 |
| 0,96 |
| 0,62 |
| 0,15 |
| 70 |

25
23
20
17

12

97
0,29
0,96
0,63
0,17

17

| April

07:52 (WEA 10) | 06:54
08:17 (WEA 10) | 19:49
07:53 (WEA 10) | 06:52
08:16 (WEA 10) | 19:51
07:55 (WEA 10) | 06:49
08:15 (WEA 10) | 19:53
07:56 (WEA 10) | 06:47
08:13 (WEA 10) | 19:54
07:58 (WEA 10) | 06:45
08:10 (WEA 10) | 19:56
| 06:42
| 19:58
| 06:40
| 20:00
| 06:38
| 20:01
| 06:35
| 20:03
| 06:33
| 20:05

| Mai

| 05:49
| 20:41
| 05:47
| 20:42
| 05:45
| 20:44
| 05:43
| 20:46
| 05:41
| 20:47
| 05:39

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

| Juni

NONONONONONONONONONONONONONONONONONONONONONONONONONONONONONO
e
w
O

1:41

%]
(=3
o

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

414  8.429
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Projekt: Lizenzierter Anwender:
Séllingen SOWIWAS - Energie GmbH
- Watenstedter StraBe 11
Landwind Planung GmbH & Co.KG DE-38384 Gevenslaben
+49 0 5354 /99 06 - 235
Watenstedter Str. 11 Andreas Schulze / gutachten@sowiwas.de

Berechnet:
38384 Gevensleben 17.11.2021 11:42/3.4.424

SHADOW - Kalender <

Berechnung: GB 17x N163 5,7MW, 202110, meteorologisch, 37 I0Schattenrezeptor: 10 d79 - Séllingen, Tongrubenweg 2

Voraussetzungen fiir Berechnung des Schattenwurfs Sonnenscheinwahrscheinlichkeit S (Mittlere tagliche Sonnenstunden) [BRAUNSCHWEIG]‘
9 9 Jan Feb Méar Apr Mai Jun Jul Aug Sep Okt Nov Dez

1,53 2,47 3,43 5,17 7,00 6,63 6,76 6,51 4,71 3,31 1,88 1,07

Betriebsdauer je Sektor

N NNO ONO O OSO SSO S SSW wWsw W WNW NNW Summe
226 228 328 604 614 711 519 1.152 1.454 1.306 873 414 8.429
Startwindgeschwindigkeit: Startwindgeschw. aus Leistungskennlinie

| Juli | August | SeptembefOktober | November | Dezember

1] 05:00 | 05:37 | 06:27 | 07:16 | 07:10 | 08:02 09:18 (WEA 12)

| 21:41 | 21:09 | 20:06 | 18:56 | 16:50 | 16:09 7 09:25 (WEA 12)

2] 05:01 | 05:38 | 06:28 | 07:18 | 07:12 08:22 (WEA 11) | 08:03 09:17 (WEA 12)

| 21:40 | 21:07 | 20:04 | 18:54 | 16:48 8  08:30 (WEA 11) | 16:08 11 09:28 (WEA 12)

3105:01 | 05:40 | 06:30 | 07:19 | 07:14 08:19 (WEA 11) | 08:04 09:16 (WEA 12)

| 21:40 | 21:05 | 20:02 | 18:52 | 16:46 14 08:33 (WEA 11) | 16:08 13 09:29 (WEA 12)

4] 05:02 | 05:41 | 06:32 | 07:21 | 07:16 08:18 (WEA 11) | 08:06 09:15 (WEA 12)

| 21:40 | 21:04 | 19:59 | 18:49 | 16:44 16 08:34 (WEA 11) | 16:07 14 09:29 (WEA 12)

5 05:03 | 05:43 | 06:33 | 07:23 | 07:18 08:16 (WEA 11) | 08:07 09:15 (WEA 12)

| 21:39 | 21:02 | 19:57 | 18:47 | 16:43 20  08:36 (WEA 11) | 16:07 16 09:31 (WEA 12)

6 | 05:04 | 05:44 | 06:35 | 07:25 | 07:19 08:16 (WEA 11) | 08:08 09:15 (WEA 12)

| 21:39 | 21:00 | 19:55 | 18:45 | 16:41 21 08:37 (WEA 11) | 16:06 17 09:32 (WEA 12)

7 | 05:05 | 05:46 | 06:37 | 07:26 | 07:21 08:15 (WEA 11) | 08:10 09:15 (WEA 12)

| 21:38 | 20:58 | 19:53 | 18:43 | 16:39 23 08:38 (WEA 11) | 16:06 18 09:33 (WEA 12)

8] 05:06 | 05:48 | 06:38 | 07:28 08:35 (WEA 10) | 07:23 08:15 (WEA 11) | 08:11 09:15 (WEA 12)

| 21:37 | 20:56 | 19:50 | 18:40 8  08:43 (WEA 10) | 16:37 23 08:38 (WEA 11) | 16:06 19 09:34 (WEA 12)

9 | 05:07 | 05:49 | 06:40 | 07:30 08:31 (WEA 10) | 07:25 08:14 (WEA 11) | 08:12 09:15 (WEA 12)

| 21:37 | 20:54 | 19:48 | 18:38 15  08:46 (WEA 10) | 16:36 25  08:39 (WEA 11) | 16:05 19 09:34 (WEA 12)

10 | 05:08 | 05:51 | 06:42 | 07:31 08:29 (WEA 10) | 07:27 08:14 (WEA 11) | 08:13 09:15 (WEA 12)

| 21:36 | 20:53 | 19:46 | 18:36 19  08:48 (WEA 10) | 16:34 25  08:39 (WEA 11) | 16:05 20 09:35 (WEA 12)

11 | 05:09 | 05:52 | 06:43 | 07:33 08:28 (WEA 10) | 07:28 08:14 (WEA 11) | 08:14 09:15 (WEA 12)

| 21:35 | 20:51 | 19:43 | 18:34 22 08:50 (WEA 10) | 16:33 26 08:40 (WEA 11) | 16:05 20 09:35 (WEA 12)

12 | 05:10 | 05:54 | 06:45 | 07:35 08:27 (WEA 10) | 07:30 08:14 (WEA 11) | 08:15 09:16 (WEA 12)

| 21:34 | 20:49 | 19:41 | 18:31 24 08:51 (WEA 10) | 16:31 26 08:40 (WEA 11) | 16:05 21 09:37 (WEA 12)

13 ] 05:11 | 05:56 | 06:46 | 07:37 08:25 (WEA 10) | 07:32 08:15 (WEA 11) | 08:16 09:16 (WEA 12)

| 21:33 | 20:47 | 19:39 | 18:29 26 08:51 (WEA 10) | 16:29 25  08:40 (WEA 11) | 16:05 21 09:37 (WEA 12)

14 | 05:12 | 05:57 | 06:48 | 07:38 08:25 (WEA 10) | 07:34 08:15 (WEA 11) | 08:17 09:16 (WEA 12)

| 21:33 | 20:45 | 19:36 | 18:27 26 08:51 (WEA 10) | 16:28 25  08:40 (WEA 11) | 16:05 21 09:37 (WEA 12)

15| 05:13 | 05:59 | 06:50 | 07:40 08:24 (WEA 10) | 07:35 08:16 (WEA 11) | 08:18 09:16 (WEA 12)

| 21:32 | 20:43 | 19:34 | 18:25 27  08:51 (WEA 10) | 16:27 24 08:40 (WEA 11) | 16:05 22 09:38 (WEA 12)

16 | 05:14 | 06:01 | 06:51 | 07:42 08:24 (WEA 10) | 07:37 08:16 (WEA 11) | 08:19 09:17 (WEA 12)

| 21:31 | 20:41 | 19:32 | 18:22 28  08:52 (WEA 10) | 16:25 24 08:40 (WEA 11) | 16:05 21 09:38 (WEA 12)

17 | 05:16 | 06:02 | 06:53 | 07:44 08:24 (WEA 10) | 07:39 08:16 (WEA 11) | 08:20 09:17 (WEA 12)

| 21:29 | 20:39 | 19:29 | 18:20 28  08:52 (WEA 10) | 16:24 23 08:39 (WEA 11) | 16:05 22 09:39 (WEA 12)

18 | 05:17 | 06:04 | 06:55 | 07:45 08:24 (WEA 10) | 07:41 08:17 (WEA 11) | 08:21 09:18 (WEA 12)

| 21:28 | 20:37 | 19:27 | 18:18 28  08:52 (WEA 10) | 16:22 22 08:39 (WEA 11) | 16:05 22 09:40 (WEA 12)

19 | 05:18 | 06:05 | 06:56 | 07:47 08:23 (WEA 10) | 07:42 08:18 (WEA 11) | 08:21 09:18 (WEA 12)

| 21:27 | 20:35 | 19:24 | 18:16 27 08:50 (WEA 10) | 16:21 20  08:38 (WEA 11) | 16:06 22 09:40 (WEA 12)

20 | 05:19 | 06:07 | 06:58 | 07:49 08:24 (WEA 10) | 07:44 08:19 (WEA 11) | 08:22 09:19 (WEA 12)

| 21:26 | 20:32 | 19:22 | 18:14 26 08:50 (WEA 10) | 16:20 19  08:38 (WEA 11) | 16:06 22 09:41 (WEA 12)

21| 05:21 | 06:09 | 07:00 | 07:51 08:24 (WEA 10) | 07:46 08:20 (WEA 11) | 08:23 09:19 (WEA 12)

| 21:25 | 20:30 | 19:20 | 18:12 25  08:49 (WEA 10) | 16:19 17 08:37 (WEA 11) | 16:06 23 09:42 (WEA 12)

22| 05:22 | 06:10 | 07:01 | 07:52 08:25 (WEA 10) | 07:47 08:22 (WEA 11) | 08:23 09:19 (WEA 12)

| 21:23 | 20:28 | 19:17 | 18:10 23 08:48 (WEA 10) | 16:18 15  08:37 (WEA 11) | 16:07 23 09:42 (WEA 12)

23] 05:23 | 06:12 | 07:03 | 07:54 08:26 (WEA 10) | 07:49 08:24 (WEA 11) | 08:24 09:20 (WEA 12)

| 21:22 | 20:26 | 19:15 | 18:08 21 08:47 (WEA 10) | 16:16 12 08:36 (WEA 11) | 16:07 22 09:42 (WEA 12)

24 | 05:25 | 06:14 | 07:04 | 07:56 08:28 (WEA 10) | 07:51 08:25 (WEA 11) | 08:24 09:21 (WEA 12)

| 21:21 | 20:24 | 19:13 | 18:06 18  08:46 (WEA 10) | 16:15 8  08:33 (WEA11) | 16:08 22 09:43 (WEA 12)

25| 05:26 | 06:15 | 07:06 | 06:58 07:30 (WEA 10) | 07:52 | 08:25 09:21 (WEA 12)

| 21:19 | 20:22 | 19:10 | 17:04 14 07:44 (WEA 10) | 16:14 | 16:09 22 09:43 (WEA 12)

26 | 05:28 | 06:17 | 07:08 | 06:59 07:33 (WEA 10) | 07:54 | 08:25 09:21 (WEA 12)

| 21:18 | 20:20 | 19:08 | 17:02 7 07:40 (WEA 10) | 16:13 | 16:09 22 09:43 (WEA 12)

27 | 05:29 | 06:19 | 07:09 | 07:01 | 07:56 | 08:25 09:22 (WEA 12)

| 21:16 | 20:17 | 19:06 | 17:00 | 16:12 | 16:10 21 09:43 (WEA 12)

28 | 05:31 | 06:20 | 07:11 | 07:03 | 07:57 | 08:25 09:23 (WEA 12)

| 21:15 | 20:15 | 19:03 | 16:58 | 16:12 | 16:11 22 09:45 (WEA 12)

29 | 05:32 | 06:22 | 07:13 | 07:05 | 07:59 | 08:26 09:24 (WEA 12)

| 21:13 | 20:13 | 19:01 | 16:56 | 16:11 | 16:12 21 09:45 (WEA 12)

30 | 05:34 | 06:24 | 07:14 | 07:07 | 08:00 | 08:26 09:24 (WEA 12)

| 21:12 | 20:11 | 18:59 | 16:54 | 16:10 | 16:13 21 09:45 (WEA 12)

31| 05:35 | 06:25 | | 07:08 | | 08:26 09:24 (WEA 12)

| 21:10 | 20:08 | | 16:52 | | 16:13 21 09:45 (WEA 12)

Sonnenscheinstunden | 503 | 454 | 381 | 331 | 266 | 243

astr.max.mdgl.Beschattung | | | | 412 | 461 | 608
Red.Sonnenscheinwahrsch. | | | | 0,31 | 0,21 | 0,14
Reduktion Betriebsdauer | | | | 0,96 | 0,96 | 0,96
Reduktion Windrichtung | | | | 0,63 | 0,59 | 0,57
Gesamte Reduktion | | | | 0,19 | 0,12 | 0,07
Met.wahrsch.Beschattung | | | | 77 | 55 | 45

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:

Sollingen

Landwind Planung GmbH & Co.KG

Watenstedter Str. 11
38384 Gevensleben

Lizenzierter Anwender:

SOWIWAS - Energie GmbH

Watenstedter StraBe 11
DE-38384 Gevensleben
+49 05354 /99 06 - 235

Andreas Schulze / gutachten@sowiwas.de

Berechnet:

17.11.2021 11:42/3.4.424

SHADOW - Kalender

Berechnung_j: GB 17x N163 5,7MW, 202110, meteorologisch, 37 I0Schattenrezeptor: 10 d80 - Séllingen, Tongrubenweg 3

Voraussetzungen fiir Berechnung des Schattenwurfs

| Januar

8:26
6:15
8:26
6:16
8:25
6:17
8:25
6:18
8:25
6:19
8:25
6:21
8:24
6:22
8:24
6:23
8:23
6:24
8:23
6:26
8:22
6:27
8:21
6:29
8:21
6:30
8:20
6:32
8:19
6:33
8:18
6:35
8:17
6:37
8:16

OHOFHOFHOHOHOFHOHOFHOFHOFHOFEFOFEHOFEOFEOFEOREOREOREO

Sonnenscheinstunden | 258
astr.max.mdgl.Beschattung |
Red.Sonnenscheinwahrsch. |

Reduktion Betriebsdauer |
Reduktion Windrichtung |
Gesamte Reduktion |
Met.wahrsch.Beschattung |

23
24
23
23
23
22
22
21
21
19
19
18
16
13

11

12
15
17
20
22
23
24
25
469
0,18
0,96
0,58

0,10
47

| Februar

09:18 (WEA 12) | 07:59
09:41 (WEA 12) | 17:03
09:18 (WEA 12) | 07:57
09:42 (WEA 12) | 17:05
09:19 (WEA 12) | 07:55
09:42 (WEA 12) | 17:07
09:19 (WEA 12) | 07:54
09:42 (WEA 12) | 17:08
09:20 (WEA 12) | 07:52
09:43 (WEA 12) | 17:10
09:20 (WEA 12) | 07:50
09:42 (WEA 12) | 17:12
09:21 (WEA 12) | 07:49
09:43 (WEA 12) | 17:14
09:22 (WEA 12) | 07:47
09:43 (WEA 12) | 17:16
09:23 (WEA 12) | 07:45
09:44 (WEA 12) | 17:18
09:24 (WEA 12) | 07:43
09:43 (WEA 12) | 17:20
09:24 (WEA 12) | 07:41
09:43 (WEA 12) | 17:22
09:25 (WEA 12) | 07:40
09:43 (WEA 12) | 17:23
09:26 (WEA 12) | 07:38
09:42 (WEA 12) | 17:25
09:28 (WEA 12) | 07:36
09:41 (WEA 12) | 17:27
09:29 (WEA 12) | 07:34
09:40 (WEA 12) | 17:29
09:31 (WEA 12) | 07:32
09:39 (WEA 12) | 17:31

| 07:30

08:44 (WEA 11) | 07:18
08:49 (WEA 11) | 17:44
08:40 (WEA 11) | 07:16
08:52 (WEA 11) | 17:46
08:39 (WEA 11) | 07:13
08:54 (WEA 11) | 17:48
08:38 (WEA 11) | 07:11
08:55 (WEA 11) | 17:49
08:37 (WEA 11) | 07:09
08:57 (WEA 11) | 17:51
08:36 (WEA 11) | 07:07
08:58 (WEA 11) | 17:53
08:36 (WEA 11) |
08:59 (WEA 11) |
08:36 (WEA 11) |
09:00 (WEA 11) |
08:36 (WEA 11) |
09:01 (WEA 11) |
277

25
26
26
26
26
26
24
23
22
20
17

13

12
16
20
23
25
26
27

27

457
0,25
0,96
0,61
0,15

66

Jan Feb Mar

Apr Mai Jun

Betriebsdauer je Sektor
N NNO ONO O O0SO SsO S

226 228 328 604 614 711 519 1.152 1.454 1.306 873
Startwindgeschwindigkeit: Startwindgeschw. aus Leistungskennlinie

| Marz

08:36 (WEA 11) | 07:05
09:01 (WEA 11) | 17:55
08:35 (WEA 11) | 07:03
09:01 (WEA 11) | 17:57
08:35 (WEA 11) | 07:00
09:01 (WEA 11) | 17:58
08:36 (WEA 11) | 06:58
09:02 (WEA 11) | 18:00
08:36 (WEA 11) | 06:56
09:02 (WEA 11) | 18:02
08:36 (WEA 11) | 06:54
09:02 (WEA 11) | 18:04
08:37 (WEA 11) | 06:52
09:01 (WEA 11) | 18:06
08:37 (WEA 11) | 06:49
09:00 (WEA 11) | 18:07
08:38 (WEA 11) | 06:47
09:00 (WEA 11) | 18:09
08:39 (WEA 11) | 06:45
08:59 (WEA 11) | 18:11
08:40 (WEA 11) | 06:42
08:57 (WEA 11) | 18:13
08:43 (WEA 11) | 06:40
08:56 (WEA 11) | 18:15
08:46 (WEA 11) | 06:38
08:53 (WEA 11) | 18:16

| 06:36

| 18:18

| 06:33

| 18:20

| 06:31

07:51 (WEA 10) | 06:19
08:03 (WEA 10) | 18:30
07:49 (WEA 10) | 06:17
08:05 (WEA 10) | 18:32
07:47 (WEA 10) | 06:15
08:07 (WEA 10) | 18:34
07:45 (WEA 10) | 06:12
08:08 (WEA 10) | 18:35
07:44 (WEA 10) | 06:10
08:09 (WEA 10) | 18:37
07:43 (WEA 10) | 06:08
08:09 (WEA 10) | 18:39
07:43 (WEA 10) | 06:05
08:10 (WEA 10) | 18:41
07:43 (WEA 10) | 06:03
08:10 (WEA 10) | 18:42

| 07:01

29
28
28
27
26
24
22
20
16

10

230
0,29
0,96
0,64
0,18

40

| April

07:41 (WEA 10) | 06:54
08:10 (WEA 10) | 19:49
07:42 (WEA 10) | 06:52
08:10 (WEA 10) | 19:51
07:42 (WEA 10) | 06:49
08:10 (WEA 10) | 19:53
07:42 (WEA 10) | 06:47
08:09 (WEA 10) | 19:54
07:42 (WEA 10) | 06:45
08:08 (WEA 10) | 19:56
07:43 (WEA 10) | 06:42
08:07 (WEA 10) | 19:58
07:44 (WEA 10) | 06:40
08:06 (WEA 10) | 20:00
07:44 (WEA 10) | 06:38
08:04 (WEA 10) | 20:01
07:46 (WEA 10) | 06:36
08:02 (WEA 10) | 20:03
07:49 (WEA 10) | 06:33
07:59 (WEA 10) | 20:05

| 06:31

<

Sonnenscheinwahrscheinlichkeit S (Mittlere tagliche Sonnenstunden) [BRAUNSCHWEIG]
Jul Aug Sep Okt Nov Dez
1,53 2,47 3,43 5,17 7,00 6,63 6,76 6,51 4,71 3,31 1,88 1,07

SSW wWsw W  WNW NNW Summe

05:49
20:40
05:47
20:42
05:45
20:44
05:43
20:46
05:41
20 47

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

| Juni

NONONONONONONONONONONONONONONgNONONONONONONONONONONONONONONO
[
o

1:41

[%4]
o
o

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

414  8.429
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Projekt: Lizenzierter Anwender:
Séllingen SOWIWAS - Energie GmbH
- Watenstedter StraBe 11
Landwind Planung GmbH & Co.KG DE-38384 Gevenslaben
+49 0 5354 /99 06 - 235
Watenstedter Str. 11 Andreas Schulze / gutachten@sowiwas.de

Berechnet:
38384 Gevensleben 17.11.2021 11:42/3.4.424

=
SHADOW - Kalender
Berechnung_j: GB 17x N163 5,7MW, 202110, meteorologisch, 37 I0Schattenrezeptor: 10 d80 - Séllingen, Tongrubenweg 3

Voraussetzungen fiir Berechnung des Schattenwurfs Sonnenscheinwahrscheinlichkeit S (Mittlere tagliche Sonnenstunden) [BRAUNSCHWEIG]
9 9 Jan Feb Méar Apr Mai Jun Jul Aug Sep Okt Nov Dez

1,53 2,47 3,43 5,17 7,00 6,63 6,76 6,51 4,71 3,31 1,88 1,07

Betriebsdauer je Sektor

N NNO ONO O OSO SSO S SSW wWsw W WNW NNW Summe
226 228 328 604 614 711 519 1.152 1.454 1.306 873 414 8.429
Startwindgeschwindigkeit: Startwindgeschw. aus Leistungskennlinie

| Juli | August | SeptembefOktober | November | Dezember

1] 05:00 | 05:37 | 06:27 | 07:16 | 07:10 08:08 (WEA 11) | 08:02 09:07 (WEA 12)

| 21:41 | 21:09 | 20:06 | 18:56 | 16:50 20  08:28 (WEA 11) | 16:09 18 09:25 (WEA 12)

2] 05:01 | 05:38 | 06:28 | 07:18 | 07:12 08:07 (WEA 11) | 08:03 09:07 (WEA 12)

| 21:40 | 21:07 | 20:04 | 18:54 | 16:48 22 08:29 (WEA 11) | 16:08 19 09:26 (WEA 12)

3105:01 | 05:40 | 06:30 | 07:19 08:30 (WEA 10) | 07:14 08:07 (WEA 11) | 08:04 09:06 (WEA 12)

| 21:40 | 21:05 | 20:02 | 18:52 4 08:34 (WEA 10) | 16:46 23 08:30 (WEA 11) | 16:08 21 09:27 (WEA 12)

4] 05:02 | 05:41 | 06:32 | 07:21 08:25 (WEA 10) | 07:16 08:06 (WEA 11) | 08:06 09:06 (WEA 12)

| 21:40 | 21:04 | 19:59 | 18:49 14 08:39 (WEA 10) | 16:44 25 08:31 (WEA 11) | 16:07 21 09:27 (WEA 12)

5 05:03 | 05:43 | 06:33 | 07:23 08:22 (WEA 10) | 07:18 08:06 (WEA 11) | 08:07 09:07 (WEA 12)

| 21:39 | 21:02 | 19:57 | 18:47 18  08:40 (WEA 10) | 16:43 25 08:31 (WEA 11) | 16:07 21 09:28 (WEA 12)

6 | 05:04 | 05:44 | 06:35 | 07:25 08:20 (WEA 10) | 07:19 08:06 (WEA 11) | 08:08 09:06 (WEA 12)

| 21:39 | 21:00 | 19:55 | 18:45 21 08:41 (WEA 10) | 16:41 26 08:32 (WEA 11) | 16:06 23 09:29 (WEA 12)

7 | 05:05 | 05:46 | 06:37 | 07:26 08:19 (WEA 10) | 07:21 08:06 (WEA 11) | 08:10 09:07 (WEA 12)

| 21:38 | 20:58 | 19:53 | 18:43 24 08:43 (WEA 10) | 16:39 26 08:32 (WEA 11) | 16:06 23 09:30 (WEA 12)

8] 05:06 | 05:48 | 06:38 | 07:28 08:17 (WEA 10) | 07:23 08:06 (WEA 11) | 08:11 09:07 (WEA 12)

| 21:37 | 20:56 | 19:50 | 18:40 26 08:43 (WEA 10) | 16:37 26 08:32 (WEA 11) | 16:06 23 09:30 (WEA 12)

9 | 05:07 | 05:49 | 06:40 | 07:30 08:16 (WEA 10) | 07:25 08:06 (WEA 11) | 08:12 09:07 (WEA 12)

| 21:37 | 20:54 | 19:48 | 18:38 27  08:43 (WEA 10) | 16:36 26 08:32 (WEA 11) | 16:05 23 09:30 (WEA 12)

10 | 05:08 | 05:51 | 06:42 | 07:31 08:16 (WEA 10) | 07:27 08:06 (WEA 11) | 08:13 09:07 (WEA 12)

| 21:36 | 20:53 | 19:46 | 18:36 28  08:44 (WEA 10) | 16:34 26 08:32 (WEA 11) | 16:05 24 09:31 (WEA 12)

11 | 05:09 | 05:52 | 06:43 | 07:33 08:16 (WEA 10) | 07:28 08:07 (WEA 11) | 08:14 09:08 (WEA 12)

| 21:35 | 20:51 | 19:43 | 18:34 28  08:44 (WEA 10) | 16:33 25  08:32 (WEA 11) | 16:05 23 09:31 (WEA 12)

12 | 05:10 | 05:54 | 06:45 | 07:35 08:16 (WEA 10) | 07:30 08:08 (WEA 11) | 08:15 09:08 (WEA 12)

| 21:34 | 20:49 | 19:41 | 18:31 28  08:44 (WEA 10) | 16:31 24 08:32 (WEA 11) | 16:05 24 09:32 (WEA 12)

13 ] 05:11 | 05:56 | 06:46 | 07:37 08:15 (WEA 10) | 07:32 08:08 (WEA 11) | 08:16 09:09 (WEA 12)

| 21:33 | 20:47 | 19:39 | 18:29 28  08:43 (WEA 10) | 16:29 23 08:31 (WEA 11) | 16:05 24 09:33 (WEA 12)

14 | 05:12 | 05:57 | 06:48 | 07:38 08:15 (WEA 10) | 07:34 08:09 (WEA 11) | 08:17 09:09 (WEA 12)

| 21:33 | 20:45 | 19:36 | 18:27 27  08:42 (WEA 10) | 16:28 22 08:31 (WEA 11) | 16:05 24 09:33 (WEA 12)

15| 05:13 | 05:59 | 06:50 | 07:40 08:15 (WEA 10) | 07:35 08:10 (WEA 11) | 08:18 09:09 (WEA 12)

| 21:32 | 20:43 | 19:34 | 18:25 27  08:42 (WEA 10) | 16:27 20  08:30 (WEA 11) | 16:05 24 09:33 (WEA 12)

16 | 05:14 | 06:01 | 06:51 | 07:42 08:16 (WEA 10) | 07:37 08:12 (WEA 11) | 08:19 09:10 (WEA 12)

| 21:31 | 20:41 | 19:32 | 18:22 25  08:41 (WEA 10) | 16:25 17 08:29 (WEA 11) | 16:05 24 09:34 (WEA 12)

17 | 05:16 | 06:02 | 06:53 | 07:44 08:17 (WEA 10) | 07:39 08:12 (WEA 11) | 08:20 09:10 (WEA 12)

| 21:29 | 20:39 | 19:29 | 18:20 24 08:41 (WEA 10) | 16:24 15  08:27 (WEA 11) | 16:05 25  09:35 (WEA 12)

18 | 05:17 | 06:04 | 06:55 | 07:45 08:18 (WEA 10) | 07:41 08:14 (WEA 11) | 08:21 09:11 (WEA 12)

| 21:28 | 20:37 | 19:27 | 18:18 21 08:39 (WEA 10) | 16:22 12 08:26 (WEA 11) | 16:05 24 09:35 (WEA 12)

19 | 05:18 | 06:05 | 06:56 | 07:47 08:18 (WEA 10) | 07:42 08:18 (WEA 11) | 08:21 09:11 (WEA 12)

| 21:27 | 20:35 | 19:24 | 18:16 19  08:37 (WEA 10) | 16:21 5 08:23 (WEA 11) | 16:06 24 09:35 (WEA 12)

20 | 05:19 | 06:07 | 06:58 | 07:49 08:20 (WEA 10) | 07:44 | 08:22 09:12 (WEA 12)

| 21:26 | 20:32 | 19:22 | 18:14 15  08:35 (WEA 10) | 16:20 | 16:06 24 09:36 (WEA 12)

21| 05:21 | 06:09 | 07:00 | 07:51 08:23 (WEA 10) | 07:46 | 08:23 09:13 (WEA 12)

| 21:25 | 20:30 | 19:20 | 18:12 9  08:32 (WEA 10) | 16:19 | 16:06 24 09:37 (WEA 12)

22| 05:22 | 06:10 | 07:01 | 07:52 | 07:47 | 08:23 09:13 (WEA 12)

| 21:23 | 20:28 | 19:17 | 18:10 | 16:18 | 16:07 24 09:37 (WEA 12)

23] 05:23 | 06:12 | 07:03 | 07:54 | 07:49 | 08:24 09:13 (WEA 12)

| 21:22 | 20:26 | 19:15 | 18:08 | 16:16 | 16:07 24 09:37 (WEA 12)

24 | 05:25 | 06:14 | 07:04 | 07:56 | 07:51 | 08:24 09:14 (WEA 12)

| 21:21 | 20:24 | 19:13 | 18:06 | 16:15 | 16:08 24 09:38 (WEA 12)

25| 05:26 | 06:15 | 07:06 | 06:58 | 07:52 | 08:25 09:14 (WEA 12)

| 21:19 | 20:22 | 19:10 | 17:04 | 16:14 | 16:09 24 09:38 (WEA 12)

26 | 05:28 | 06:17 | 07:08 | 06:59 | 07:54 09:11 (WEA 12) | 08:25 09:14 (WEA 12)

| 21:18 | 20:20 | 19:08 | 17:02 | 16:13 7 09:18 (WEA 12) | 16:09 24 09:38 (WEA 12)

27 | 05:29 | 06:19 | 07:09 | 07:01 | 07:56 09:09 (WEA 12) | 08:25 09:15 (WEA 12)

| 21:16 | 20:17 | 19:06 | 17:00 | 16:12 11 09:20 (WEA 12) | 16:10 24 09:39 (WEA 12)

28 | 05:31 | 06:20 | 07:11 | 07:03 | 07:57 09:08 (WEA 12) | 08:25 09:16 (WEA 12)

| 21:15 | 20:15 | 19:03 | 16:58 | 16:12 13 09:21 (WEA 12) | 16:11 24 09:40 (WEA 12)

29 | 05:32 | 06:22 | 07:13 | 07:05 08:14 (WEA 11) | 07:59 09:07 (WEA 12) | 08:25 09:17 (WEA 12)

| 21:13 | 20:13 | 19:01 | 16:56 8 08:22 (WEA11) | 16:11 16 09:23 (WEA 12) | 16:12 23 09:40 (WEA 12)

30 | 05:34 | 06:24 | 07:14 | 07:07 08:11 (WEA 11) | 08:00 09:06 (WEA 12) | 08:26 09:17 (WEA 12)

| 21:12 | 20:11 | 18:59 | 16:54 14 08:25 (WEA 11) | 16:10 18  09:24 (WEA 12) | 16:13 24 09:41 (WEA 12)

31| 05:35 | 06:25 | | 07:08 08:09 (WEA 11) | | 08:26 09:17 (WEA 12)

| 21:10 | 20:08 | | 16:52 18  08:27 (WEA 11) | | 16:13 23 09:40 (WEA 12)

Sonnenscheinstunden | 503 | 454 | 381 | 331 | 266 | 243

astr.max.mdgl.Beschattung | | | | 453 | 473 | 718
Red.Sonnenscheinwahrsch. | | | | 0,31 | 0,21 | 0,14
Reduktion Betriebsdauer | | | | 0,96 | 0,96 | 0,96
Reduktion Windrichtung | | | | 0,63 | 0,59 | 0,57
Gesamte Reduktion | | | | 0,19 | 0,12 | 0,07
Met.wahrsch.Beschattung | | | | 84 | 57 | 53

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:
Sollingen
Landwind Planung GmbH & Co.KG

Watenstedter Str. 11
38384 Gevensleben

Lizenzierter Anwender:

SOWIWAS - Energie GmbH
Watenstedter StraBe 11

DE-38384 Gevensleben

+49 0 53 54 /99 06 - 235

Andreas Schulze / gutachten@sowiwas.de

Berechnet:

17.11.2021 11:42/3.4.424

SHADOW - Grafischer Kalender

Berechnung: GB 17x N163 5,7MW, 202110, meteorolog_;isch, 3710
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Projekt:
Sollingen
Landwind Planung GmbH & Co.KG

Watenstedter Str. 11
38384 Gevensleben

Lizenzierter Anwender:

SOWIWAS - Energie GmbH
Watenstedter StraBe 11

DE-38384 Gevensleben

+49 0 53 54 /99 06 - 235

Andreas Schulze / gutachten@sowiwas.de

Berechnet:

17.11.2021 11:42/3.4.424

SHADOW - Grafischer Kalender

Berechnung: GB 17x N163 5,7MW, 202110, meteorolog_;isch, 3710
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Projekt:
Sollingen
Landwind Planung GmbH & Co.KG

Watenstedter Str. 11
38384 Gevensleben

Lizenzierter Anwender:

SOWIWAS - Energie GmbH
Watenstedter StraBe 11

DE-38384 Gevensleben

+49 0 53 54 /99 06 - 235

Andreas Schulze / gutachten@sowiwas.de

Berechnet:

17.11.2021 11:42/3.4.424

SHADOW - Grafischer Kalender

Berechnung: GB 17x N163 5,7MW, 202110, meteorolog_;isch, 3710
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17.11.2021 11:42/3.4.424

SHADOW - Grafischer Kalender
Berechnung: GB 17x N163 5,7MW, 202110, meteorolog_;isch, 3710
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SHADOW - Grafischer Kalender
Berechnung: GB 17x N163 5,7MW, 202110, meteorolog_;isch, 3710
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Projekt: Lizenzierter Anwender:

Sollingen SOWIWAS - Energie GmbH
- Watenstedter StraBe 11
Landwind Planung GmbH & Co.KG DE-38384 Gevensloben
+49 05354 /99 06 - 235
Watenstedter Str. 11 Andreas Schulze / gutachten@sowiwas.de
38384 Gevensleben Berechnet:

17.11.2021 11:42/3.4.424

SHADOW - Grafischer Kalender
Berechnung: GB 17x N163 5,7MW, 202110, meteorolog_;isch, 3710
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SHADOW - Karte

Berechnung: GB 17x N163 5,7MW, 202110, meteorolog_;isch, 3710
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Hohe der Schattenkarte: Hoéhenlinien: CONTOURLINE_ONLINEDATA_0.wpo (2)
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Erneuerhare Energien # )

SOWIWAS — Energie GmbH

Berechnung: GB 17x N163 5,7MW, 202110, ohne 10-14 und 16

Hauptergebnis 3 Seiten

Schattengutachten Soéllingen 22. November 2021



Projekt:
Sollingen
Landwind Planung GmbH & Co.KG

Watenstedter Str. 11
38384 Gevensleben

Lizenzierter Anwender:

SOWIWAS - Energie GmbH
Watenstedter StraBe 11

DE-38384 Gevensleben

+49 0 53 54/ 99 06 - 235

Andreas Schulze / gutachten@sowiwas.de

Berechnet:

22.11.2021 18:54/3.4.424

SHADOW - Hauptergebnis

Berechnung: GB 17x N163 5,7MW, 202110, ohne 10-14 und 16

Voraussetzungen fiir Berechnung des Schattenwurfs

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

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

Sonnenscheinwahrscheinlichkeit S (Mittlere tagliche Sonnenstunden) [BRAUNSCHWEIG]
Jan Feb Mar Apr Mai Jun Jul Aug Sep Okt Nov Dez
1,53 2,47 3,43 5,17 7,00 6,63 6,76 6,51 4,71 3,31 1,88 1,07

Betriebsstunden ermittelt aus WEA in Berechnung und Windverteilung:
Séllingen

Betriebsdauer je Sektor

N NNO ONO O OSO SSO S SSW wsw W WNW NNW Summe
226 228 329 604 613 711 519 1.152 1.454 1.305 872 414 8.428
Startwindgeschwindigkeit: Startwindgeschw. aus Leistungskennlinie

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

Verwendete Héhenlinien: Héhenlinien: CONTOURLINE_ONLINEDATA_0.wpo
Hindernisse in Berechnung verwendet

Berechnungshohe U.Gr. fiir Karte: 1,5 m

Rasterauflosung: 1,0 m

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

Fortsetzung nachste Seite)...

A Neue WEA (= Schattenrezeptor
WEA
WEA-Typ Schattendaten
Ost Nord Z Beschreibung Ak-  Hersteller Typ Nenn- Rotor- Naben- Beschatt.- U/min
tu- leistung durch- hoéhe Bereich
ell messer
[m] [kw]  [m] [m] [m] [U/min]
WEA 01 633.817 5.772.562 94,3 NORDEX N163/5.X 5700 1...Ja NORDEX N163/5.X-5.700 5.700 163,0 164,0 1.784 10,7
WEA 02 634.022 5.772.222 87,5 NORDEX N163/5.X 5700 1...Ja  NORDEX N163/5.X-5.700 5.700 163,0 164,0 1.784 10,7
WEA 03 634.097 5.771.663 86,6 NORDEX N163/5.X 5700 1...Ja  NORDEX N163/5.X-5.700 5.700 163,0 164,0 1.784 10,7
WEA 04 634.287 5.771.215 88,4 NORDEX N163/5.X 5700 1...Ja NORDEX N163/5.X-5.700 5.700 163,0 164,0 1.784 10,7
WEA 05 634.358 5.770.716 81,4 NORDEX N163/5.X 5700 1...Ja NORDEX N163/5.X-5.700 5.700 163,0 164,0 1.784 10,7
WEA 06 633.641 5.771.919 97,3 NORDEX N163/5.X 5700 1...Ja NORDEX N163/5.X-5.700 5.700 163,0 164,0 1.784 10,7
WEA 07 633.447 5.771.526 104,6 NORDEX N163/5.X 5700 1...Ja NORDEX N163/5.X-5.700 5.700 163,0 164,0 1.784 10,7
WEA 08 633.609 5.771.171 98,3 NORDEX N163/5.X 5700 1...Ja  NORDEX N163/5.X-5.700 5.700 163,0 164,0 1.784 10,7
WEA 09 633.904 5.770.878 88,1 NORDEX N163/5.X 5700 1...Ja  NORDEX N163/5.X-5.700 5.700 163,0 164,0 1.784 10,7
WEA 15 633.359 5.770.720 83,9 NORDEX N163/5.X 5700 1...Ja NORDEX N163/5.X-5.700 5.700 163,0 164,0 1.784 10,7
WEA 17 632.355 5.770.957 105,0 NORDEX N163/5.X 5700 1...Ja NORDEX N163/5.X-5.700 5.700 163,0 164,0 1.784 10,7
Schattenrezeptor-Eingabe
Nr. Name Ost Nord Z Breite Hoéhe Hbhe Neigung des Ausrichtungsmodus  Augenhdhe (ZVI)
0.Gr.  Fensters 0.Gr.
[m]  [m] [m] [m] [°] [m]
10 d01 Jerxheim, Am Pfingstgras 16 630.789 5.772.027 105,0 0,1 0,1 20 0,0 "Gewachshaus-Modus" 2,0
10 d02 Jerxheim, Halberstadter Str. 6B 629.709 5.770.108 87,1 0,1 0,1 2,0 0,0 "Gewachshaus-Modus" 2,0
10 d03 Jerxheim, Helmstedter Str. 162 630.964 5.772.381 1039 0,1 0,1 2,0 0,0 "Gewachshaus-Modus" 2,0
10 d04 Ohrsleben, Wiesenweg 1 635.847 5.772.667 100,2 0,1 0,1 2,0 0,0 "Gewachshaus-Modus" 2,0
10 d08 Séllingen, An der Schéferei 5 631.703 5.772.658 1049 0,1 0,1 2,0 0,0 "Gewachshaus-Modus" 2,0
10 d09 Séllingen, BahnhofstraBe 4 632.158 5.773.086 98,7 0,1 0,1 20 0,0 "Gewachshaus-Modus" 2,0
10 d12 Séllingen, BahnhofstraBe 7 632.052 5.772.892 1050 0,1 0,1 2,0 0,0 "Gewachshaus-Modus" 2,0
10 d14 Séllingen, GartenstraBe 9 632.082 5.772.738 1046 0,1 0,1 20 0,0 "Gewachshaus-Modus" 2,0
10 d17 Séllingen, GartenstraBe 18 632.103 5.772.598 103,8 0,1 0,1 2,0 0,0 "Gewachshaus-Modus" 2,0
10 d20 Séllingen, GartenstraBe 22 632.104 5.772.495 1032 0,1 0,1 2,0 0,0 "Gewachshaus-Modus" 2,0
10 d23 Séllingen, HauptstraBe 1 631.953 5.773.544 90,0 0,1 0,1 20 0,0 "Gewachshaus-Modus" 2,0
10 d25 Séllingen, HauptstraBe 5 631.953 5.773.432 926 0,1 0,1 20 0,0 "Gewachshaus-Modus" 2,0
10 d28 Séllingen, HauptstraBe 12 631.963 5.773.285 949 0,1 0,1 20 0,0 "Gewachshaus-Modus" 2,0
10 d32 Séllingen, HauptstraBe 24 631.853 5.772.876 103,3 0,1 0,1 2,0 0,0 "Gewachshaus-Modus" 2,0
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Projekt:
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Berechnet:
38384 Gevensleben 22.11.2021 18:54/3.4.424 <
SHADOW - Hauptergebnis
Berechnung: GB 17x N163 5,7MW, 202110, ohne 10-14 und 16 <
...(Fortsetzung von vorheriger Seite)
Nr. Name Ost Nord Z Breite Hohe Hohe Neigung des Ausrichtungsmodus Augenhohe (ZVI)
0.Gr.  Fensters 0.Gr.
[(m] [m] [m] [m] [°] [m]
10 d35 Séllingen, Hauptstrae 30 631.898 5.772.736 1048 0,1 0,1 2,0 0,0 "Gewachshaus-Modus" 2,0
10 d37 Séllingen, HauptstraBe 36 631.989 5.772.594 103,8 0,1 0,1 20 0,0 "Gewachshaus-Modus" 2,0
10 d39 Séllingen, HauptstraBe 40 631.905 5.772.648 1043 0,1 0,1 2,0 0,0 "Gewachshaus-Modus" 2,0
10 d40 Séllingen, HauptstraBe 52 631.830 5.772.982 999 0,1 0,1 20 0,0 "Gewachshaus-Modus" 2,0
10 d42 Séllingen, HauptstraBe 56 631.858 5.773.059 976 0,1 0,1 20 0,0 "Gewdchshaus-Modus" 2,0
10 d44 Sollingen, HauptstraBe 60 631.892 5.773.140 953 0,1 0,1 20 0,0 "Gewachshaus-Modus" 2,0
10 d45 Séllingen, HauptstraBe 70 631.931 5.773.378 934 01 0,1 20 0,0 "Gewachshaus-Modus" 2,0
10 d46 Séllingen, HauptstraBe 72 631.885 5.773.470 92,4 0,1 0,1 20 0,0 "Gewachshaus-Modus" 2,0
10 d48 Séllingen, Mihlenhof 3 632.076 5.773.219 94,6 0,1 0,1 20 0,0 "Gewachshaus-Modus" 2,0
10 d51 Séllingen, Pabstorfer Weg 10 632.043 5.772.465 103,1 0,1 0,1 20 0,0 "Gewachshaus-Modus" 2,0
10 d54 Séllingen, Pabstorfer Weg 15 632.109 5.772.353 102,5 0,1 0,1 2,0 0,0 "Gewachshaus-Modus" 2,0
10 d56 Séllingen, PoststraBe 4 632.065 5.773.026 101,7 0,1 0,1 20 0,0 "Gewachshaus-Modus" 2,0
10 d57 Séllingen, RingstraBe 5 631.772 5.772.539 104,1 0,1 0,1 2,0 0,0 "Gewachshaus-Modus" 2,0
10 d60 Séllingen, RingstraBe 15 631.874 5.772.502 103,7 0,1 0,1 2,0 0,0 "Gewachshaus-Modus" 2,0
10 d61 Séllingen, RingstraBe 16 631.903 5.772.422 1032 0,1 0,1 20 0,0 "Gewachshaus-Modus" 2,0
10 d63 Séllingen, RingstraBe 21 631.751 5.772.458 103,8 0,1 0,1 2,0 0,0 "Gewachshaus-Modus" 2,0
10 d67 Séllingen, SchulstraBe 1 631.966 5.773.014 100,3 0,1 0,1 20 0,0 "Gewachshaus-Modus" 2,0
10 d69 Séllingen, SchulstraBe 3 631.937 5.772.940 102,2 0,1 0,1 2,0 0,0 "Gewachshaus-Modus" 2,0
10 d71 Séllingen, SchulstraBe 6 631.963 5.772.790 1048 0,1 0,1 2,0 0,0 "Gewachshaus-Modus" 2,0
10 d75 Séllingen, SchulstraBe 14 631.981 5.772.678 1042 0,1 0,1 20 0,0 "Gewachshaus-Modus" 2,0
10 d77 Séllingen, Sonnenhof 1 632.058 5.772.117 101,3 0,1 0,1 20 0,0 "Gewachshaus-Modus" 2,0
10 d79 Séllingen, Tongrubenweg 2 632.002 5.773.184 95,0 0,1 0,1 20 0,0 "Gewachshaus-Modus" 2,0
10 d80 Séllingen, Tongrubenweg 3 632.003 5.773.111 95,7 0,1 0,1 20 0,0 "Gewachshaus-Modus" 2,0
Berechnungsergebnisse
Schattenrezeptor
astron. max. mogl. Beschattungsdauer met. wahrsch. Beschattungsdauer
Nr. Name Stunden/Jahr  Schattentage/Jahr Max.Schattendauer/Tag Stunden/Jahr
[h/a] [d/a] [h/d] [h/a]
10 d01 Jerxheim, Am Pfingstgras 16 0:00 0 0:00 0:00
10 d02 Jerxheim, Halberstadter Str. 6B 0:00 0 0:00 0:00
10 d03 Jerxheim, Helmstedter Str. 162 0:00 0 0:00 0:00
10 d04 Ohrsleben, Wiesenweg 1 0:00 0 0:00 0:00
10 d08 Séllingen, An der Schéferei 5 0:00 0 0:00 0:00
10 d09 Séllingen, BahnhofstraBe 4 7:38 28 0:22 1:22
10 d12 Séllingen, BahnhofstraBe 7 0:00 0 0:00 0:00
10 d14 Séllingen, GartenstraBe 9 15:18 58 0:22 2:50
10 d17 Séllingen, GartenstraBe 18 28:55 103 0:23 4:33
10 d20 Séllingen, GartenstraBe 22 28:36 99 0:23 4:48
10 d23 Séllingen, HauptstraBe 1 0:00 0 0:00 0:00
10 d25 Séllingen, HauptstraBe 5 0:00 0 0:00 0:00
10 d28 Séllingen, HauptstraBe 12 0:00 0 0:00 0:00
10 d32 Séllingen, HauptstraBe 24 0:00 0 0:00 0:00
10 d35 Séllingen, HauptstraBe 30 0:00 0 0:00 0:00
10 d37 Séllingen, HauptstraBe 36 7:27 29 0:21 1:16
10 d39 Séllingen, HauptstraBe 40 0:00 0 0:00 0:00
10 d40 Séllingen, HauptstraBe 52 0:00 0 0:00 0:00
10 d42 Séllingen, HauptstraBe 56 0:00 0 0:00 0:00
10 d44 Séllingen, HauptstraBe 60 0:00 0 0:00 0:00
10 d45 Séllingen, HauptstraBe 70 0:00 0 0:00 0:00
10 d46 Séllingen, HauptstraBe 72 0:00 0 0:00 0:00
10 d48 Séllingen, Mihlenhof 3 0:00 0 0:00 0:00
10 d51 Séllingen, Pabstorfer Weg 10 26:05 93 0:23 4:32
10 d54 Séllingen, Pabstorfer Weg 15 28:50 96 0:25 5:23
10 d56 Séllingen, PoststraBe 4 0:00 0 0:00 0:00
10 d57 Séllingen, RingstraBe 5 0:00 0 0:00 0:00
10 d60 Séllingen, RingstraBe 15 0:00 0 0:00 0:00
10 d61 Séllingen, RingstraBe 16 0:00 0 0:00 0:00
10 d63 Séllingen, RingstraBe 21 0:00 0 0:00 0:00
10 d67 Séllingen, SchulstraBe 1 0:00 0 0:00 0:00
10 d69 Séllingen, SchulstraBe 3 0:00 0 0:00 0:00
10 d71 Séllingen, SchulstraBe 6 0:00 0 0:00 0:00
10 d75 Séllingen, SchulstraBe 14 0:00 0 0:00 0:00
(Fortsetzung néchste Seite)...
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Projekt:
Sollingen
Landwind Planung GmbH & Co.KG

Watenstedter Str. 11

Lizenzierter Anwender:

SOWIWAS - Energie GmbH
Watenstedter StraBe 11

DE-38384 Gevensleben

+49 0 53 54/ 99 06 - 235

Andreas Schulze / gutachten@sowiwas.de

Berechnet:
38384 Gevensleben 22.11.2021 18:54/3.4.424 -
SHADOW - Hauptergebnis
Berechnung: GB 17x N163 5,7MW, 202110, ohne 10-14 und 16 <

...(Fortsetzung von vorheriger Seite)

astron. max. mogl. Beschattungsdauer

Nr. Name Stunden/Jahr  Schattentage/Jahr
[h/a] [d/a]

10 d77 Séllingen, Sonnenhof 1 19:47 63

10 d79 Séllingen, Tongrubenweg 2 0:00 0

10 d80 Séllingen, Tongrubenweg 3 0:00 0

Gesamtdauer Beschattung an Rezeptoren pro WEA

Nr. Name

WEA 01 NORDEX N163/5.X 5700 163.0 !O! NH:
WEA 02 NORDEX N163/5.X 5700 163.0 !O! NH:
WEA 03 NORDEX N163/5.X 5700 163.0 !O! NH:
WEA 04 NORDEX N163/5.X 5700 163.0 !0O! NH:
WEA 05 NORDEX N163/5.X 5700 163.0 !O! NH:
WEA 06 NORDEX N163/5.X 5700 163.0 !O! NH:
WEA 07 NORDEX N163/5.X 5700 163.0 !0O! NH:
WEA 08 NORDEX N163/5.X 5700 163.0 !O! NH:
WEA 09 NORDEX N163/5.X 5700 163.0 !O! NH:
WEA 15 NORDEX N163/5.X 5700 163.0 !O! NH:
WEA 17 NORDEX N163/5.X 5700 163.0 !O! NH:

164,0 m (Ges:245,5 m) (409)
164,0 m (Ges:245,5 m) (410)
164,0 m (Ges:245,5 m) (411)
164,0 m (Ges:245,5 m) (412)
164,0 m (Ges:245,5 m) (413)
164,0 m (Ges:245,5 m) (414)
164,0 m (Ges:245,5 m) (415)
164,0 m (Ges:245,5 m) (416)
164,0 m (Ges:245,5 m) (417)
164,0 m (Ges:245,5 m) (423)
164,0 m (Ges:245,5 m) (425)

Max.Schattendauer/Tag

Maximal Erwartet

[h/a]
34:37
0:00
0:00
0:00
0:00
39:18
41:18
0:00
0:00
0:00
0:00

[h/d]
0:25
0:00
0:00

[h/a]
7:45
0:00
0:00
0:00
0:00
7:08
5:48
0:00
0:00
0:00
0:00

met. wahrsch. Beschattungsdauer
Stunden/Jahr
[h/a]
3:45
0:00
0:00

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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Erneuerbare Energien
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SOWIWAS - Energie GmbH

SOWIWAS — Energie GmbH
Watenstedter StraRe 11 Telefon: 05354 - 99 06.235 gutachten@sowiwas.de
38384 Gevensleben Telefax: 05354 - 99 06.219 www.sowiwas.de



