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1 Aufgabenstellung

Die VSB Neue Energien Deutschland GmbH plant die Errichtung von zwei Windenergieanlagen (WEA)
des Typs Vestas V150 4.2 mit einer Nabenhohe von 166 m sowie einer WEA des Typs Vestas V136 4.2
mit einer Nabenhdhe von 115m im Windpark Quellendorf I. Der Standort befindet sich dstlich auf der
Flaiche der Einheitsgemeinde Osternienburger Land, nérdlich auf der Fliche der Einheitsgemeinde
Stadt Siidliches Anhalt und siidwestlich der kreisfreien Stadt Dessau-Rof3lau im Landkreis Anhalt-
Bitterfeld im Bundesland Sachsen-Anhalt.

Periodischer Schattenwurf entsteht beim Betrieb von WEAs durch die Rotordrehung. Wissenschaftliche
Untersuchungen in Bezug auf Menschen zeigen, dass diese optischen Emissionen zu erheblichen
Beldstigungen fiihren kdnnen. Im Rahmen des Genehmigungsverfahrens, das nach & 4 Nr. 1 des
Bundesimmissionsschutzgesetzes (BImSchG) [1] erforderlich ist, sind die Einwirkungen des
periodischen Schattenwurfes auf die Nachbarschaft zu priifen (BImSchG § 3 Nr. 2).

In dieser Schattenwurfprognose werden die Immissionen durch periodischen Schattenwurf an der
schutzbediirftigen Umgebung bestimmt und mit den festgesetzten Richtwerten verglichen. Bei einer
Uberschreitung der Immissionsrichtwerte werden MinderungsmaRnahmen dargestellt.

2 Bewertungsgrundlagen

Um den periodischen Schattenwurf am Standort zu beurteilen, muss zundchst gekldrt werden, nach
welchen gesetzlichen Grundlagen die Schattenwurfprognose zu erstellen ist. Des Weiteren ist
festzulegen, welche Unterlagen Grundlage der Prognose sind.

2.1 Gesetze, Vorschriften, Richtlinien

Bisher hat der Gesetzgeber keine rechtsverbindlichen Vorschriften zu periodischem Schattenwurf
durch WEAs erlassen oder in Aussicht gestellt. Jedoch hat sich die Bund/Lander-Arbeitsgemeinschaft
fiir Immissionsschutz (LAI) als Arbeitsgremium der Umweltministerkonferenz mit dem Thema befasst
und hat in seiner 103. Sitzung vom 06. bis 08. Marz 2002 die ,Hinweise zur Ermittlung und
Beurteilung der optischen Immissionen von Windenergieanlagen (WEA-Schattenwurf-Hinweise)” [2]
beschlossen. Das Land Sachsen-Anhalt hat diese LAI-Hinweise {ibernommen.

2.2 Kartenmaterial und Planungsunterlagen zum Bauvorhaben

Als Unterlagen liegen vor:
— Topografische Karte (Mal3stab 1:25.000)
— Auszug aus dem Liegenschaftskataster, Luftbild
— Hohenlinien (WindPRO 3.1.617, SRTM-Daten — tlw. nachdigitalisiert)
— Koordinaten und Emissionsdaten bestehender und geplanter Windenergieanlagen
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Im Mai 2016 wurden durch einen Mitarbeiter des Gutachterbiiros IDU Ingenieurgesellschaft fiir
Datenverarbeitung und Umweltschutz mbH aus Zittau (Schallgutachten) die relevanten
Immissionsorte (I0s) vor Ort besichtigt und dokumentiert. Die Fotodokumentation ist als Anlage 1
Grundlage der Schattenwurfprognose.

Die maligeblichen Immissionsorte wurden aus der Tabelle der Unteren Immissionsschutzbehorde des
Landkreises Anhalt-Bitterfeld vom 21.12.2015 [3] iibernommen.

3 Grundlagen zur Berechnung des periodischen Schattenwurfs

Periodischer Schattenwurf ist die wiederkehrende Verschattung durch die Rotorbldtter einer
Windenergieanlage und ist abhdngig von den Wetterbedingungen, der Windrichtung und dem
Sonnenstand [2] In der vorliegenden Schattenwurfprognose wird davon ausgegangen, dass die
Windenergieanlagen durchgangig betrieben werden. Je nach WEA-Typ treten Lichtwechsel zwischen
0,5 und 3 Hz auf [4]

3.1 Beschattungsbereich durch eine Windenergieanlage

Einwirkungen durch periodischen Schattenwurf konnen dann ausgeschlossen werden, wenn die
Nachbarschaft aulerhalb des Beschattungsbereiches der jeweiligen WEA liegt. Relevant ist der
Halbschatten, der bei Sonneneinstrahlung hinter der Windenergieanlage entsteht. Die Intensitat des
Halbschattens nimmt mit zunehmender Entfernung von der WEA ab, weshalb sich auch die
Helligkeitsschwankungen durch die Rotation verringern. Der Halbschatten gilt als nicht mehr relevant,
wenn das Rotorblatt die Sonne um weniger als 20 % verdeckt [2]. Die Entfernung von der WEA, bei der
dies eintritt, ist der Beschattungsbereich.

Zur Berechnung des Beschattungsbereiches wird zur Vereinfachung ein rechteckiges Rotorblatt mit
einer mittleren Blatttiefe angenommen. Diese berechnet sich wie folgt [2]:

Mittlere Blatttiefe = %2 x (maximale Blatttiefe + minimale Blatttiefe bei 90 % Rotorradius)

Der Beschattungsbereich B ergibt sich aus:
B = (5 x Mittlere Blatttiefe xd) / f

In dieser Gleichung ist d der mittlere Abstand zur Sonne (150.000.000 km). Der Faktor f (1.097.780)
resultiert aus dem Sonnendurchmesser, reduziert um einen Kompensationsfaktor [5].

Uber das Jahr verindert sich der Sonnenverlauf und damit auch der Schattenwurf der WEA, wie in
Abbildung 1 dargestellt.
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Abb.: M églicher Beschattungsbereich einer groRen Windenergieanlage
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Abbildung 1: Sonnenverlauf und Beschattungsbereich einer groRen WEA iiber das Jahr [2]

3.2 Immissionsrichtwerte

Bei der Beschattungsdauer werden zwei Betrachtungsweisen unterschieden. Die astronomisch
maximal mogliche Beschattungsdauer (,worst case”) ist die Zeit, bei der die Sonne zwischen
Sonnenauf- und -untergang durchgehend bei wolkenlosem Himmel scheint, die Rotorkreisflache immer
senkrecht zur Sonneneinstrahlung steht und sich der Rotor durchgédngig dreht [2].

Die meteorologisch wahrscheinliche Beschattungsdauer (,real case”) beriicksichtigt hingegen die
tiblichen Witterungsbedingungen am Standort. Die Beschattungsdauer verkiirzt sich [2].

In den WEA-Schattenwurf-Hinweisen [2] sind Immissionsrichtwerte sowohl fiir die jahrliche als auch
fiir die tagliche Beschattungsdauer festgelegt, die beide eingehalten werden miissen. Jahrlich ist
sicherzustellen, dass der die astronomisch maximal mdgliche

Beschattungsdauer von 30 Stunden pro Kalenderjahr nicht iiberschritten wird.

Immissionsrichtwert  fir

Der Immissionsrichtwert fiir die tdgliche Beschattungsdauer gilt ebenfalls fiir die astronomisch
maximal mégliche Beschattungsdauer und betrigt 30 Minuten pro Tag. Eine Uberschreitung an

mindestens drei Tagen ist nicht zuldssig.

Bei Uberlagerung der Immissionen durch mehrere WEA betrigt die Gesamt-Beschattungsdauer an
einem Immissionsort maximal gleich die Summe der Beschattungsdauern durch die einzelnen

immissionsbeitragenden WEA.
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3.3 Berechnung des periodischen Schattenwurfes

Damit Schattenwurfprognosen vergleichbar sind, wurden folgende Annahmen in den WEA-
Schattenwurf-Hinweisen [2] festgelegt:

- Die Sonne ist als punktformige Quelle anzunehmen.

- Es gelten die Bedingungen der astronomisch maximal moglichen Beschattungsdauer.

- Den Berechnungen wird geografisch Nord zugrunde gelegt.

- Abstande zwischen Rotorebene und Turmachse werden vernachlassigt.

- Die Lichtbrechung in der Atmosphare (Refraktion) wird vernachlassigt.

- Die Abschattung bei Sonnenhdhen unter 3° Erhéhung iiber Horizont wird nicht beriicksichtigt,
da wegen der vorherrschenden diffusen Strahlung und vorhandenem Bewuchs und Bebauung
kein relevanter Schattenwurf existiert [6].

- Das Kalenderjahr ist mit 365 Tagen und der Tag mit 24 Stunden zu Grunde zu legen.

Die hier durchgefiihrte Abschatzung der Schattenwurfbelastung wurde mit der neusten Version des
Programmsystems WindPRO erstellt [4]. Das Programm WindPRO berechnet fiir eine oder mehrere
Windenergieanlagen die Schattenwurfdauer im Umfeld der Windenergieanlage in Abhdngigkeit von
ihrer Nabenhohe und des Rotordurchmessers. Des Weiteren gehen folgende Parameter in das
Berechnungsmodell ein:

- Position der WEA

- Position, GroRe, Ausrichtung der Schattenrezeptoren

- Berechnungsalgorithmus zur Bestimmung des genauen Sonnenverlaufes unter
Beriicksichtigung der Positionen von Erde und Sonne

Nach LAI [2]sind malRgebliche Immissionsorte schutzwiirdige Rdume, die zum Wohnen, Schlafen, fiir
Unterricht und Arbeit genutzt werden. Weiterhin sind an Gebduden beginnende AuRenfldachen (z.B.
Terrassen und Balkone) zwischen 6:00 Uhr und 22:00 Uhr dazuzuzdhlen. Unbebaute Flachen, auf
denen nach Baurecht Gebdude mit schutzwiirdigen Rdumen zuldssig sind, miissen ebenfalls
beriicksichtigt werden. Diese Immissionsorte werden als Schattenrezeptoren in WindPRO eingestellt.
MaRgeblich ist nach LAI [2]eine Bezugshohe von 2 m iiber Grund an dem am stérksten betroffenen
Flachenrand und eine Rezeptorausdehnung von 0,1 m x 0,1 m.

Weiterhin ist fiir jeden Schattenrezeptor im Programm WindPRO der ,Ausrichtungsmodus®
einzustellen. Es gibt die Modi ,,Gewdchshaus” und ,Feste Ausrichtung®. Der Modus ,Feste Ausrichtung”
erlaubt es, die Hauserkante bzw. die Fenster schutzwiirdiger Raume festzulegen, die dem Windpark
exponiert sind. Diese Variante wurde hier verwendet. Die Ausrichtung der Gebdaude wurde iiber das
Luftbild bestimmt. Bei Terrassen oder B-Pldnen, wo noch keine Bebauung stattgefunden hat, wird der
Gewdchshausmodus verwendet.
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Dauerhafte natiirliche und kiinstliche lichtdurchlassige Hindernisse kdnnen laut LAI [2]beriicksichtigt
werden. Allerdings zeigt die Erfahrung, dass bei der heute {iblichen Anlagengrélie dieser Effekt gering
ist, weshalb keine Hindernisse definiert wurden.

Der LAI [2] folgend wurde in allen Berechnungen der ,worst case” betrachtet.
3.4 Aufbau des WindPRO-Ergebnisberichtes

Der WindPRO-Ergebnisbericht ist so gegliedert, dass am Anfang ein ,Hauptergebnis” steht, wo die
durch der Berechnung erfassten Windenergieanlagen und Immissionsorte aufgelistet sind sowie die
prognostizierte astronomisch maximal mogliche und meteorologisch wahrscheinliche Beschattungs-
dauer an jedem Immissionsort als Werte ausgewiesen werden.

Im Anschluss folgen detaillierte Ergebnisse in Form von Kalendern fiir jeden einzelnen Immissionsort,
wo die Beschattungszeiten tageweise mit Anfangs- und Endzeitpunkt und Beschattungsdauern erfasst
sind, so wie es von der LAI [2]gefordert wird.

Auf der letzten Seite folgt immer eine Kartendarstellung mit Abbildung der Immissionsorte, der WEAs
und der ISO-Zeitlinie. Die ISO-Zeitlinie stellt die Linie gleicher Schattenwurfdauer im ,worst case” als
Stunden pro Jahr grafisch dar.

3.5 Technische Losungen zur Vermeidung von Schattenwurf

Ist der zulassige IRW gemdR Kapitel 3.2 an einem Immissionsort {iberschritten, sind technische
MaRnahmen zur Immissionsminderung durchzufiihren. Standard ist die Installierung einer
Schattenabschaltautomatik, die den Betrieb der WEA zeitlich beschrankt. Tragen mehrere WEAs zur
Uberschreitung bei, ist eine Aufteilung der Immissionsbeitrige am jeweiligen 10 moglich.

Je nach WEA-Hersteller werden verschiedene Konzepte verfolgt. Bei Abschaltautomatiken, die keine
meteorologischen  Parameter beriicksichtigen, ist die astronomisch maximal mdgliche
Beschattungsdauer auf 30 Stunden pro Jahr zu begrenzen.

Wird eine Abschaltautomatik eingesetzt, welche die konkrete meteorologische Beschattungssituation
mittels Strahlungs- oder Beleuchtungsstdarkesensoren erfasst, ist auf die tatsdchliche
Beschattungsdauer von 8 Stunden pro Jahr zu begrenzen.

Beantragt sind Windenergieanlagen der Vestas Wind Systems A/S. Die Funktionsweise, Installation und
die technischen Daten sind dem als Anlage 2 beigefiigten Vertriebsdokument ,Option
Schattenwurfmodul” (Dokument Nr. 0028-0787 V05 vom 23.08.2013) zu entnehmen. Das
Schattenwurfmodul arbeitet mit der meteorologischen Beschattungssituation.
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4 Beschreibung des Untersuchungsraumes

Ob periodischer Schattenwurf in der Nachbarschaft auftritt, ist abhangig von der Orografie des
Standortes sowie der Konstellation und AnlagengroRe der WEAs.

4.1 Standortbeschreibung

Der zu beurteilende Windparkstandort befindet sich im Bundesland Sachsen-Anhalt, Landkreis Anhalt-
Bitterfeld auf den Flachen der Einheitsgemeinden Stadt Siidliches Anhalt und Osternienburger Land in
den Gemarkungen Quellendorf und Libbesdorf. Der Windpark weist eine weitrdumige Verteilung der
Anlagen auf. Die Geldandehohe im Windpark liegt zwischen 75 m iiber NN und 79 m (iber NN. Die Flache
des Windparks wird landwirtschaftlich genutzt.

4.2 Beschreibung der Umgebung mit den maRgeblichen Immissionsorten

Die Umgebung des geplanten Windparks wird durch Ackerflur charakterisiert. Ostlich schlieRt sich als
grolRe Waldflache die Mosigkauer Heide an. Nordlich verlduft in ca. 10 km Entfernung die Elbe. Im
Umfeld gibt es keine relevanten Erhebungen. Nordlich wird der Windpark von der Bundesstralie 185
tangiert. Westlich verlduft die KreisstraRe 2077 und siidostlich die LandstraRe 134.

Der Windpark liegt zwischen den Ortschaften Quellendorf im Siiden, Libbesdorf und Rosefeld im Westen
und Mosigkau im Norden sowie Diesdorf im Siidosten, die als Misch-/Dorfgebiet bzw. allgemeines
Wohngebiet durch die entsprechenden Bebauungsstrukturen (z.B. Hofstrukturen aber auch
Eigenheimsiedlungen) charakterisiert sind. Einzelne schutzbediirftige Bereiche auRerhalb der
Ortschaften sind Gewerbe oder Wohnen bzw. Biirordume in einem Gewerbegebiet.

Nach LAI [2]sind malgebliche I0s schutzwiirdige Raume, die zum Wohnen, Schlafen, fiir Unterricht
und Arbeit genutzt werden. Weiterhin sind an Gebduden beginnende AuRenflachen (z.B. Terrassen
und Balkone) zwischen 6:00 Uhr und 22:00 Uhr dazuzuzdhlen. Unbebaute Flachen, auf denen nach
Baurecht Gebdude mit schutzwiirdigen Rdumen zuldssig sind, miissen ebenfalls beriicksichtigt werden
(Bezugshohe 2 m {iber Grund an dem am stdrksten betroffenen Flachenrand).

Unter dieser MaRgabe wurden die maligeblichen I0s im Windpark Quellendorf I untersucht. Es wurden
die Fenster ausgewdhlt, bei denen die hochste Belastung zu erwarten ist. Als Bezugshéhe wurde an
allen I0s 2 m iiber Erdboden gewdhlt [2].Tabelle 1 fasst die als relevant anzusehenden I0s zusammen.

Durch Begutachtungen vor Ort sowie mit Hilfe topografischer Karten wurden die malRgeblichen

Immissionsorte aufgenommen wund als Rezeptoren der Schattenimmissionen in WindPRO

implementiert.
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Tabelle 1: MaRBgebliche Immissionsorte im Windpark Quellendorf I

Bezei- | Landkreis | Gemeinde/Stadt | Ortsteil Adresse UTM WGS 84, Zone 32
chnung X Y
101 Stadt Dessau- Mosigkau Hinter dem RoRling 4 | 715.340 | 5.743.653
RoRlau
102 Stadt Dessau- Mosigkau Hinter dem R6Rling 3 | 715.929 | 5.743.470
RoRlau
103 Stadt Dessau- Mosigkau Teichdammweg 3 715.964 | 5.742.804
RoRlau
104 Stadt Dessau- Mosigkau Am Ziethetal 5 715.868 | 5.742.876
RoRlau
105 Stadt Dessau- Mosigkau Libbesdorfer Stral3e 716.285 | 5.741.704
RoBlau (WIMEX)
106 Stadt Dessau- Mosigkau Roter Hausbusch 1 717.164 | 5.740.774
RoRlau
10 7a Anhalt- Stadt Siidliches | Diesdorf Dessauer StraRe 1 716.945 | 5.740.556
Bitterfeld | Anhalt
107b Anhalt- Stadt Siidliches | Diesdorf Dessauer StraRe 2 716.940 | 5.740.473
Bitterfeld | Anhalt
108 Anhalt- Stadt Siidliches | Diesdorf Im Winkel 6 717.588 | 5.739.238
Bitterfeld | Anhalt
10 9a Anhalt- Stadt Siidliches | Quellendorf | HauptstralRe 1 715.931 | 5.738.492
Bitterfeld | Anhalt
10 9b Anhalt- Stadt Siidliches | Quellendorf | HauptstraRe 97 715.862 | 5.738.484
Bitterfeld | Anhalt
1010 Anhalt- Stadt Siidliches | Quellendorf | Libbesdorfer Stralle 715.564 | 5.738.527
Bitterfeld | Anhalt 10
10 11a | Anhalt- Osternienburger | Libbesdorf | Mosigkauer Weg 52a | 714.854 | 5.740.606
Bitterfeld | Land
10 11b | Anhalt- Osternienburger | Libbesdorf | Mosigkauer Weg 57 714.824 | 5.740.635
Bitterfeld | Land
10 12a | Anhalt- Osternienburger | Rosefeld DorfstralRe 35 713.288 | 5.741.931
Bitterfeld | Land
10 12b | Anhalt- Osternienburger | Rosefeld Dorfstralie 36 713.271 | 5.741.851
Bitterfeld | Land
1013 Anhalt- Stadt Dessau- Mosigkau Libbesdorfer Stralle 716.542 | 5.743.022
Bitterfeld | RoRlau 443
1014 | Anhalt- Osternienburger | Libbesdorf | Libbesdorfer StraRe 8 | 714.818 | 5.740.163
Bitterfeld | Land
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Zusatzlich wurde an den Immissionsorten die Anordnung relevanter Fenster bzw. Terrassen/Balkone in
Richtung des geplanten Windparks aufgenommen. Daraufhin konnte die Ausrichtung jedes
Immissionsortes zum Windpark eindeutig einer Hauserkante zugeordnet werden. Dieses Vorgehen
entspricht in WindPRO dem Modus ,Feste Ausrichtung” (horizontaler Schattenrezeptor). AulRerdem
wurde — analog den Schattenwurf-Hinweisen [2] — die Bezugshohe von 2 m {iber dem Erdboden in
WindPRO eingestellt (siehe SHADOW-Hauptergebnis).

Dauerhafte, natiirliche und kiinstliche lichtundurchldssige Hindernisse kdnnen laut LAI beriicksichtigt
werden. Allerdings zeigt die Erfahrung, dass bei der heute iiblichen AnlagengroRe dieser Effekt gering
ist, weshalb keine Hindernisse definiert wurden.

4.3 Technische Beschreibung und Lage der bestehenden und geplanten
Windenergieanlagen

Im Untersuchungsgebiet befinden sich zurzeit 22 Bestandsanlagen. Weiterhin sind 2 WEAs im
Genehmigungsverfahren. Sie werden alle in der Schattenwurfprognose als Vorbelastung
beriicksichtigt. Im Rahmen des Genehmigungsverfahrens werden 3 WEAs beantragt (LQM1, LQM 2,

LQM?7). Die technischen Daten aller zu beriicksichtigenden WEAs sind in Tabelle 2 zusammengefasst.

Tabelle 2:Technische Daten der WEAs

Hersteller | WEA-Typ Nennleistung Rotordurchmesser Nabenhohe Gesamthdhe
[MW] [m] [m] [m]

Enercon E-66/18.70-3 18 70,0 114,0 149,0

Enercon E-70 E4 2,3 71,0 113,5 149,0

Enercon E-92 2,35 92,0 138,4 184,0

Vestas V150 4,2 150,0 166,0 241,0

Vestas V136 4,2 136,0 115,0 183,0

Die Koordinaten der Bestandsanlagen wurden von einem Vermesser vor Ort bestimmt bzw. von der
Unteren Bauaufsichtsbehdrde Anhalt-Bitterfeld iibernommen. In Tabelle 3 sind die Koordinaten aller
relevanten WEAs aufgelistet. Abbildung 2 zeigt einen Kartenausschnitt mit Lage der WEAs und
Immissionsorte.
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Tabelle 3: Koordinaten der WEAs

Status Bezeichnung | WEA-Typ UTM WGS 84, Zone 32 Geldndehdhe
Y [m &i.NN]

Errichtet M1 E-66/18.70-3 715.615 5.741.762 75,6
Errichtet M2 E-66/18.70-3 715.357 5.741.482 75,0
Errichtet M3 E-66/18.70-3 715.907 5.741.580 77,0
Errichtet M4 E-66/18.70-3 715.949 5.741.346 77,2
Errichtet L1 E-70 E4 714.877 5.742.011 75;0
Errichtet L1 E-70 E4 714.535 5.742.054 75,0
Errichtet L2 E-70 E4 714.727 5.741.763 75,0
Errichtet L4 E-70 E4 715.037 5.741.331 75,0
Errichtet L5 E-70 E4 715.510 5.741.228 75,1
Errichtet L6 E-70 E4 715.460 5.740.858 76,3
Errichtet L7 E-70 E4 715.790 5.741.015 76,6
Errichtet L8 E-70 E4 715.679 5.740.632 77,5
Errichtet L9 E-70 E4 716.110 5.740.925 77,5
Errichtet Q1 E-70 E4 716.233 5.740.619 77,5
Errichtet Q2 E-70 E4 715.931 5.740.397 77,5
Errichtet Q3 E-70 E4 716.340 5.740.355 77,5
Errichtet Q4 E-70 E4 716.045 5.740.120 77,5
Errichtet Q5 E-70 E4 716.477 5.740.105 77,5
Errichtet Q6 E-70 E4 716.155 5.739.840 77,5
Errichtet Q7 E-70 E4 716.581 5.739.840 77,6
Errichtet Q8 E-70 E4 716.269 5.739.563 77,9
Errichtet Q9 E-70 E4 716.381 5.739.285 78,5
Genehmigungs- | E-92 E-92 716.497 5.739.625 77,9
verfahren
Genehmigungs- | E-92 E-92 715.941 5.740.724 77,5
verfahren
Antrags- LaM1 V150 714.325 5.741.767 75;0
gegenstand
Antrags- LQM2 V150 714.488 5.742.400 75,4
gegenstand
Antrags- LQM7 V136 715.641 5.739.567 77,0
gegenstand
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Abbildung 2: Ubersicht Windpark Quellendorf I (bestehende WEAs blau, beantragte WEAs griin, geplante WEAs rot,
Immissionsorte gelb)

In Kapitel 3.1 wird erldautert wie der Beschattungsbereich der Windenergieanlagen bestimmt wird.
Grundlage sind die Blattdaten der Hersteller, die angefragt wurden und in Tabelle 4 aufgefiihrt sind.
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Tabelle 4: Rotorblattdaten aller zu beriicksichtigenden WEAs im Windpark Quellendorf I

WEA-Typ Maximale Blatttiefe [m] Minimale Blatttiefe bei | Beschattungsbereich [m]
90 % Radius [m]
E-66/18.70-3 1.8 3,30 1,07 1.484
E-70 E4-2.3 3,54 1,29 1.642
E-92-2.35 3,63 0,83 1.513
V150-4,2 4,2 1,4 1.901
V136-4.2 4.2 1,229 1816
5 Ergebnisse der Schattenwurfberechnung

Ziel ist eine sichere Vermeidung erheblicher Beldstigungen durch periodischen Schattenwurf. Das ist
erreicht, wenn sowohl die Immissionsrichtwerte fiir die tdgliche als auch fiir die jahrliche
Beschattungsdauer an allen malgeblichen Immissionsorten eingehalten werden. Betrachtet wird
dabei die astronomisch maximal mogliche Beschattungsdauer.

5.1 Vorbelastung

Die Vorbelastung des Windparks Quellendorf I ist auf die 22 Bestandsanlagen und 2 beantragten
Anlagen zuriickzufiihren. Der WindPRO-Ergebnisbericht findet sich als Anlage 3. Die Ergebnisse sind in
Tabelle 5 zusammengefasst.

Es treten bereits in der Vorbelastung Uberschreitungen der IRWe an den Immissionsorten 10 5 Ost, I0
5 Siid, I0 6, I0 73, I0 7b, I0 8, I0 11a, I0 11b und IO 14 auf. Laut der Unteren
Immissionsschutzbehorde des Landkreises Anhalt-Bitterfeld [3] sind mehrere Bestands-WEAs mit einer
Schattenabschaltung ausgestattet, um die gesetzlichen Vorgaben der maximalen Beschattung (IRW)
einzuhalten. An den Immissionsorten, an welchen bereits eine theoretische Uberschreitung des IRWes
vorliegt, darf keine weitere Erhéhung der Beschattungsdauer erzeugt werden. Um dies zu
gewahrleisten wird falls notwendig, bei den beantragten WEA ein Schattenwurfmodul installiert. Bei
allen IOs gelten die IRWe laut LAL

5.2 Zusatzbelastung

Die 3 geplanten WEAs vom Typ Vestas V-150 und V136 mit 4,2 MW und einer Nabenhohe von 166 m
bzw. 115 m stellen eine Zusatzbelastung dar. Der WindPRO-Ergebnisbericht findet sich als Anlage 4.
Die tatsdachlich mogliche Zusatzbelastung ergibt sich aus der Differenz zwischen dem IRW und der
vorhandenen Vorbelastung durch die bestehenden WEA. Uberschreitet die Vorbelastung bereits den
zuldssigen IRW, darf durch die neu geplanten WEA keine weitere Schattenimmission an den
entsprechenden I0s hinzukommen. Die tatsachlich mogliche Belastung wird jedoch nicht an allen I0’s
ausgeschopft. Im Falle einer mdglichen Uberschreitung der theoretischen Werte wird die WEA mit
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einem Schattenabschaltmodul

ausgestattet.

Zusatzbelastungen sind in Tabelle 5 aufgefiihrt.

Die sich daraus

ergebenden

Tabelle 5: Vor- und tatsichliche Zusatzbelastung Windpark Quellendorf I (rot: Uberschreitungen)

tatsachlichen

Bezeich- | Jahrli- Tagli- Vorbelastung tatsachliche Zusatzbelastung

nung cher cher Jahrliche Be- | Tdgliche Be- Jahrliche Be- | Tagliche Be-
IRW IRW schattungs- | schattungs- schattungs- | schattungs-
[h/a] [min/d] | dauer [h/a] dauer [h/d] dauer [h/a] dauer [h/d]

101 30 30 00:00 00:00 15:59 00:25

102 30 30 00:00 00:00 08:11 00:20

103 30 30 07:51 00:13 08:28 00:17

104 30 30 10:04 00:13 16:34 00:17

I050st | 30 30 102:14 00:47 00:00 00:00

105 Siid | 30 30 102:02 00:48 00:00 00:00

106 30 30 47:18 00:29 00:00 00:00

I07a 30 30 68:17 00:49 00:00 00:00

107b 30 30 114:19 00:46 00:00 00:00

108 30 30 25:20 00:31 00:00 00:00

I09a 30 30 00:00 00:00 00:00 00:00

10 9b 30 30 00:00 00:00 00:00 00:00

1010 30 30 00:00 00:00 00:00 00:00

10 11a 30 30 66:24 00:32 00:00 00:00

10 11b 30 30 57:03 00:36 00:00 00:00

10 12a 30 30 06:59 00:14 23:01 00:16

10 12b 30 30 06:47 00:13 23:13 00:17

1013 30 30 00:00 00:00 00:00 00:00

10 14 30 30 37:39 00:33 00:00 00:00

5.3 Gesamtbelastung

Die Gesamtbelastung des Windparks Quellendorf I ergibt sich aus den 24 WEAs der Vorbelastung und

den 3 geplanten WEAs. Der WindPRO-Ergebnisbericht findet sich als Anlage 5. Die Ergebnisse sind in

Tabelle 6 zusammengefasst:

Die IRWe werden an den Immissionsorten 10 5 Ost, I0 5 Siid, IO 6, I0 7a, I07b, I0 8, I0 11a, I0 11b, IO
12a, I0 12b und IO 14 theoretisch durch den Anlagenbestand und die neu geplanten WEA
uberschritten. Deshalb wurde in einer weiteren Berechnung untersucht, welche Anlagen der

Zusatzbelastung iiber das Schattenwurfmodul gesteuert werden miissen, um die genannten
Bedingungen zu erfiillen (Anlage 6). Ergebnis ist, dass die WEAs LQM 1 und LQM 7 in das
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Schattenwurfmodul einprogrammiert werden miissen, damit die zuldssige Beschattungsdauer an den

Immissionsorten eingehalten wird.

Tabelle 6: Gesamtbelastung mit und ohne Abschaltung Windpark Quellendorf I (rot: Uberschreitungen, gelb schattiert:
theoretische Uberschreitungen, die allein von der Vorbelastung stammen)

Bezeich- | Jahrli- | Tagli- GB ohne Abschaltung GB mit Abschaltung

nung cher cher Jahrliche Be- | Tagliche Be- Jahrliche Be- | Tdgliche Be-
IRW IRW schattungs- | schattungs- schattungs- schattungs-
[h/a] [min/d] | dauer [h/a] dauer [h/d] dauer [h/a] dauer [h/d]

101 30 30 15:59 00:25 15:59 00:25

102 30 30 08:11 00:20 08:11 00:20

103 30 30 16:19 00:23 16:19 00:23

104 30 30 26:38 00:28 26:38 00:28

I050st | 30 30 102:14 00:47 102:14 00:47

105 Sid | 30 30 102:02 00:48 102:02 00:48

106 30 30 47:18 00:29 47:18 00:29

I07a 30 30 71:28 00:49 68:17 00:49

107b 30 30 120:53 00:46 114:19 00:46

108 30 30 25:20 00:31 25:20 00:31

10 9a 30 30 00:00 00:00 00:00 00:00

10 9b 30 30 00:00 00:00 00:00 00:00

1010 30 30 00:00 00:00 00:00 00:00

10 11a 30 30 70:01 00:32 66:24 00:32

10 11b 30 30 57:03 00:36 57:03 00:36

10 12a 30 30 43:09 00:39 25:42 00:28

10 12b 30 30 44:12 00:36 27:13 00:27

1013 30 30 00:00 00:00 00:00 00:00

10 14 30 30 60:25 00:33 37:39 00:33

6 Zusammenfassung und Beurteilung

Die bestehenden, genehmigten und geplanten WEA am Standort Quellendorf I verursachen teilweise
erhebliche Verschattungen an den Immissionsorten I0 5 Ost, I0 5 Siid, I0 6, I0 7a, I07b, I0 8, I0 113,
10 11b und 10 14. Diese werden durch bestehende Schattenabschaltungen auf die IRW begrenzt. Die
Gesamtbelastung ohne Abschaltung der WEA betrdgt fiir die astronomisch maximal mdgliche
Beschattungsdauer maximal 120:53 h/a bzw. 00:46 h/d am IO 7b (Dessauer StraRe 2).

Durch Steuerung der WEA LQM 1 und LQM 7 {iber das Schattenwurfmodul wird die zuldssige
Beschattungsdauer an allen Immissionsorten eingehalten.
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Ubersicht der Berechnungsergebnisse

Zusammenfassend sind in Tabelle 7 die Beschattungsdauern pro Immissionsort in der Vor-, Zusatz- und
Gesamtbelastung sowie der Gesamtbelastung unter Beriicksichtigung der Schattenabschaltung von
den WEAs LQM-1 und LQM-7 abgebildet.

Dariiber hinaus wird die Dauer des zu unterbindenden Schattenwurfes der Windenergieanlagen LQM 1
und LQM 7 ausgewiesen.

Tabelle 7: Beschattungsdauern der relevanten Immissionsorte (gelb schattiert: Uberschreitungen, die von der
Vorbelastung stammen)

Dauer des zu

Gesamt- .
unterbinden-
Gesamt- belastung
Vorbelastung Zusatzbelastung den
I0 belastung (Abschaltung
Schatten-
LQM 1 & LQM7)
wurfes
[h/a]
[h/a] | [h/d] |[h/a] |[h/d] | [h/a] |[h/d] |[h/a] | [h/d]
bzw.[d/a]
101 00:00 | 00:00 | 15:59 | 00:25 | 15:59 | 00:25 | 15:59 | 00:25 -
102 00:00 | 00:00 | 08:11 | 00:20 | 08:11 | 00:20 | 08:11 | 00:20 -
103 07:51 | 00:13 | 08:28 | 00:23 16:19 | 00:23 | 16:19 | 00:23 -
104 10:04 | 00:13 | 16:34 | 00:24 | 26:38 | 00:28 | 26:38 | 00:28 -
105 00:00 | 00:00 | 102:14 102:14 -
Ost 102:14 | 00:47 00:47 00:47
105 102:02 | 00:48 | 00:00 | 00:00 | 102:02 102:02 -
Sid 00:48 00:48
106 47:18 00:29 00:00 00:00 47:18 | 00:29 47:18 | 00:29 -
107 68:17 00:49 03:11 bzw.
a
03:11 | 00:12 | 71:28 | 00:49 | 68:17 | 00:49 |22
114:19 | 00:46 06:34 bzw.
10 7b

06:34 | 00:20 120:53 | 00:46 114:19 | 00:46 | 30

108 25:20 | 00:31 | 00:00 | 00:00 | 25:20 | 00:31 25:20 | 00:31 -
109 00:00 00:00 00:00 00:00 00:00 00:00 00:00 00:00 -

10 9b 00:00 00:00 00:00 00:00 00:00 00:00 00:00 00:00 -
1010 00:00 00:00 00:00 00:00 00:00 00:00 00:00 00:00 -
03:37 bzw.
66:24 | 00:32 | 03:37 | 00:13 70:01 00:32 66:24 | 00:32 20

10 11b | 57:03 00:36 | 00:00 | 00:00 57:03 00:36 57:03 | 00:36 -

10 11a

10 12 00:14 17:39 bzw.
a
06:59 36:22 00:33 43:09 00:39 25:42 00:28 41
17:30 bzw.
10 12b

06:47 | 00:13 | 37:56 | 00:32 | 44:12 | 00:36 27:13 | 00:27 | 42

1013 00:00 | 00:00 | 00:00 | 00:00 | 00:00 | 00:00 | 00:00 | 00:00 -
22:46 bzw.
37:39 00:33 22:46 00:32 60:25 00:33 37:39 00:33 58

10 14
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Im geplanten Windpark Quellendorf I mit 2 WEA vom Typ Vestas V150-4,2 mit einer
Nabenhdohe 166 m sowie 1 WEA vom Typ Vestas V136-4,2 mit einer Nabenhohe 115m
werden unter der Voraussetzung, dass die WEAs LQM-1 und LQM-7 von einem
Schattenwurfmodul gesteuert werden, die Immissionsrichtwerte der LAI eingehalten.

Das vorliegende Gutachten wurde nach dem aktuellen Stand von Wissenschaft und Technik sowie nach
bestem Wissen und Gewissen erstellt. Die Weitergabe der im Gutachten bewerteten Sachverhalte und
berechneten Daten an nicht in das Projekt einbezogene Dritte ist nur nach Absprache mit der VSB

Neue Energien Deutschland GmbH zuldssig.

Die Schattenwurfprognose umfasst mit Anhang 202 Seiten.

B Z7

Bernd Hemmers

Dresden, Datum 02.07.2018
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8 Anlagen
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Anlage 1: Dokumentation der Immissionsorte



Dokumentation der Immissionsorte

Im Mai 2016 wurden durch einen Mitarbeiter des Gutachterbiiros IDU Ingenieurgesellschaft fiir
Datenverarbeitung und Umweltschutz mbH aus Zittau die relevanten Immissionsorte vor Ort besichtigt
und dokumentiert.

Immissionsort 1
10 1: Stadt Dessau, Ortsteil Mosigkau, Hinter dem R6Rling 4

Koordinate (UTM WGS 84, Zone 32): X =715.340,Y =5.743.653
Beschreibung: Das Gebdudeensemble wird als Gewerbe und zum Wohnen genutzt.

Abb. 1: I0 1 - Sicht auf Siidfassade



Immissionsort 2

10 2: Stadt Dessau, Ortsteil Mosigkau, Hinter dem R6Rling 3

Koordinate (UTM WGS 84, Zone 32): X =715.929,Y =5.743.470

Beschreibung: Das Gebdude wird als Pension genutzt. Die Siidfassade besitzt keine Fenster. Die
westlich gelegenen Gebdude im Ensemble dienen als Gewerbe.

Abb. 2: I0 2 - Sicht auf Siid- und Westfassade



Immissionsort 3

10 3: Stadt Dessau, Ortsteil Mosigkau, Teichdammweg 3

Koordinate (UTM WGS 84, Zone 32): X =715.964, Y = 5.742.804

Beschreibung: Es handelt sich um ein Wohngebaude. Das Gebdude bildet mit den umliegenden
Gebduden eine Bungalowsiedlung, die dauerhaft bewohnt ist.

2 2

Abb. 3:10 3 - Sicht auf Nordfassade (es wird anenfnmen, dass ichtung Windpark Fenster vorhanden
sind)



Immissionsort 4

10 4: Stadt Dessau, Ortsteil Mosigkau, Am Ziethetal 5

Koordinate (UTM WGS 84, Zone 32): X=715.868,Y =5.742.876

Beschreibung: Es handelt sich um ein Wohngebaude. Das Gebadude bildet mit den umliegenden
Gebduden eine Bungalowsiedlung, die dauerhaft bewohnt ist.

Abb. 4: 10 4 - Sicht auf Westfassade



Immissionsort 5

10 5: Stadt Dessau, Ortsteil Mosigkau, Libbesdorfer StraRe (WIMEX)

Koordinate (UTM WGS 84, Zone 32): X=716.285,Y =5.741.704
Beschreibung: Am Standort ist Gewerbe angesiedelt. Die Biirordume befinden sich siidostlich im

Gebdudekomplex.
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Abb. 5: 10 5 - Sicht auf Siid- und Ostfassade



Immissionsort 6

10 6: Stadt Dessau, Ortsteil Mosigkau, Roter Hausbusch 1

Koordinate (UTM WGS 84, Zone 32): X=717.164,Y =5.740.774

Beschreibung: Auf dem Geldnde einer ehemaligen Abdeckerei befinden sich mehrere Wohnh&duser. Am
nachsten zum Windpark im Ensemble ist das gelbe Wohngebdude (siehe Foto)

Abb. 6: I0 6 - Sicht auf Nord- und Ostfassade (es wird angenommen, dass Richtung Windpark Fenster
vorhanden sind)



Immissionsort 7a

10 7a: Stadt Siidliches Anhalt, Ortsteil Diesdorf, Dessauer Strale 1
Koordinate (UTM WGS 84, Zone 32): X =716.945, Y = 5.740.556
Beschreibung: Das Gebdude wird als Wohnhaus genutzt und befindet sich im AuRenbereich.

Abb. 7: 10 7a - Sicht auf Westfassade



Immissionsort 7b

10 7b: Stadt Siidliches Anhalt, Ortsteil Diesdorf, Dessauer Stral3e 2
Koordinate (UTM WGS 84, Zone 32): X=716.940, Y = 5.740.473
Beschreibung: Das Gebdude wird als Wohnhaus genutzt und befindet sich im AuRenbereich.

Abb. 8: 10 7b - Sicht auf Westfassade



Immissionsort 8

10 8: Stadt Siidliches Anhalt, Ortsteil Diesdorf, Im Winkel 6

Koordinate (UTM WGS 84, Zone 32): X=717.588,Y =5.739.238

Beschreibung: Das Gebdude wird als Wohnhaus genutzt und befindet sich in einem Allgemeinen
Wohngebiet.

Abb. 9: I0 8 - Sicht auf Nord- und Westfassade



Immissionsort 9a

10 9a: Stadt Siidliches Anhalt, Ortsteil Quellendorf, Hauptstralle 1
Koordinate (UTM WGS 84, Zone 32): X=715.931,Y =5.738.492
Beschreibung: Es handelt sich um ein Wohnhaus. Im Umfeld findet gewerbliche Nutzung statt.

Abb. 10: I0 9a - Sicht auf Nordfassade



Immissionsort 9b

10 9b: Stadt Siidliches Anhalt, Ortsteil Quellendorf, Hauptstralie 97
Koordinate (UTM WGS 84, Zone 32): X=715.862, Y =5.738.484
Beschreibung: Es handelt sich um ein Wohnhaus. Im Umfeld findet gewerbliche Nutzung statt.

Abb. 11: 10 9b - Sicht auf Nordfassade



Immissionsort 10

10 10: Stadt Siidliches Anhalt, Ortsteil Quellendorf, Libbesdorfer StraRe 10

Koordinate (UTM WGS 84, Zone 32): X=715.564, Y = 5.738.527

Beschreibung: Das Gebdude wird als Wohnhaus genutzt und befindet sich in einem Allgemeinen
Wohngebiet.

Abb. 12: 10 10 - Sicht auf Nord- und Westfassade



Immissionsort 11a

10 11a: Osternienburger Land, Ortsteil Libbesdorf, Mosigkauer Weg 52a
Koordinate (UTM WGS 84, Zone 32): X = 714.854,Y = 5.740.606
Beschreibung: Das Gebdude wird als Wohnhaus genutzt und befindet sich in einem Dorfgebiet.

Abb. 13: 10 11a - Sicht auf Nord- und Westfassade



Immissionsort 11b

10 11b: Osternienburger Land, Ortsteil Libbesdorf, Mosigkauer Weg 57
Koordinate (UTM WGS 84, Zone 32): X =714.824,Y =5.740.636
Beschreibung: Das Gebdude wird als Wohnhaus genutzt und befindet sich in einem Dorfgebiet.

Abb. 14:10 11b - Sicht auf Nord- und Ostfassade



Immissionsort 12a

10 12a: Osternienburger Land, Ortsteil Rosefeld, Dorfstralle 35
Koordinate (UTM WGS 84, Zone 32): X=713.288, Y =5.741.931
Beschreibung: Es handelt sich um ein Wohnhaus mit Gewerbenutzung (Palettenhandel).

Abb. 15: 10 12a - Sicht auf Siid- und Westfassade (es wird angenommen, dass Rchtung Windpark
Fenster vorhanden sind)



Immissionsort 12b

10 12b: Osternienburger Land, Ortsteil Rosefeld, DorfstralRe 36
Koordinate (UTM WGS 84, Zone 32): X=713.271,Y =5.741.851
Beschreibung: Es handelt sich um ein Wohnhaus.

Abb. 16: 10 12b - Sicht auf Nordfassade (es wird angenommen, dass Richtung Windpark Fenster
vorhanden sind)



Immissionsort 13

10 13: Stadt Dessau, Ortsteil Mosigkau, Libbesdorfer StralRe 40a
Koordinate (UTM WGS 84, Zone 32): X=716.542,Y =5.743.022
Beschreibung: Das Gebdude wird als Wohnhaus genutzt. Siidlich in unmittelbarer Nahe schliet sich
der Gebdudekomplex der Agrargenossenschaft Mosigkau eG an.

1™y
A

"

< ¥
Abb 17:10 13 - Sicht auf Stid- und Westfassade



Immissionsort 14

10 14: Osternienburger Land, Ortsteil Libbesdorf, Libbesdorfer StraRe 8

Koordinate (UTM WGS 84, Zone 32): X=714.818, Y =5.740.163

Beschreibung: Der Gebdudekomplex besteht aus einem Wohnhaus mit Gastronomie. Das siidliche
Gebdude wurde als Wohnhaus identifiziert.

Abb. 18: 10 14 - Sicht auf Westfassade (es wird angenommen, dass Richtung Windpark Fenster
vorhanden sind)
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1 Allgemeine Hinweise

Im Folgenden ist eine kurze allgemeine Information zur Schattenwurfproblematik
sowie die Einzelheiten des optional erhaltlichen Schattenabschaltmoduls der Fa.
GL Garrad Hassan GmbH / NorthTec GmbH & Co. KG beschrieben.

2 Schattenwurfproblematik

Der Betrieb von Windenergieanlagen (WEA) verursacht bei Sonnenschein
periodischen Schattenwurf, der an umliegenden Gebauden zu erheblichen
Belastigungen im Sinne des Bundesimmissionsschutzgesetzes (BImSchQG)
flhren kann. Aus diesem Grund findet sich in den Baugenehmigungen zur
Errichtung von WEA immer hé&ufiger die Auflage, die WEA mit einer
automatischen Abschaltvorrichtung auszurtisten, um sicherzustellen, dass keine
umliegenden Gebaude Uber die geltenden Richtwerte hinaus durch Schattenwurf
beléstigt werden. Hierbei muss oftmals auch der Schattenwurf von schon langer
bestehenden WEA als Vorbelastung bertcksichtigt werden. Das hier vorgestellte
Schattenwurfmodul bietet die technische Lésung zur Einhaltung dieser Auflage in
Verbindung mit der Fernilberwachung VestasOnline™.

3 Funktionsweise

Mit Hilfe eines oder mehrerer Lichtsensoren wird annahernd sekundengenau die
Intensitdt des Sonnenlichts festgestellt. Auf Basis dieser Ergebnisse wird
beurteilt, ob das direkte Sonnenlicht ausreichend hoch ist, damit
Schattenwurfeffekte auftreten kénnen. Zeitgleich berechnet das
Schattenwurfmodul, ob an einem der Immissionsorte (I0) aufgrund des aktuellen
Sonnenstandes Schattenwurf mdéglich ist. Wird fiir einen 10 gleichzeitig
ausreichend starkes Sonnenlicht und méglicher Schattenwurf festgestellt, werden
die Zahler fir die tagliche und jéahrliche Schattenwurfbelastung im Minutentakt
aktualisiert. Bei Uberschreitung eines eingestellten Grenzwertes wird die
Schattenwurf  verursachende Windenergieanlage fir die Dauer des
Schattenwurfes abgeschaltet.

4 Planerische Informationen

Ein Schattenwurfmodul kann den Schattenwurf von 50 WEA an bis zu 300 10
Uberwachen. Jede WEA kann bei Bedarf vom Schattenwurfmodul ausgeschaltet
werden. Zur Ansteuerung der WEA wird das parkinterne Netzwerk verwendet.
Die Programmierung erfolgt auf Grundlage einer betreiberseitig beizustellenden
Schattenwurfprognose, in der eventuell vorhandene Vorbelastungen ebenfalls
berlicksichtigt werden sollten. Die 10O, die in der Schattenwurfprognose
Grenzwertlberschreitungen aufweisen, werden vor Ort gesichtet und
eingemessen. Die ermittelten Koordinaten der 10 und WEA werden dann zur
Programmierung des Schattenwurfmoduls genutzt. Das nachtragliche Einfligen
weiterer 10 oder WEA ist problemlos méglich.
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5 Lichtsensor(en)

Der Lichtsensor misst die Lichtstarke des sichtbaren Spektrums des Sonnenlichts
in vier Himmelsrichtungen. Der integrierte Microcontroller bestimmt anhand
dieser vier Messwerte den direkten Anteil des Sonnenlichts. Der direkte Anteil
berechnet sich aus der globalen Lichtstarke abziglich der diffusen Lichtstarke.
Dabei werden der Einfallwinkel des Sonnenlichts auf die Photodioden sowie das
sich UOber den Tag hinweg andernde Farbspektrum des Sonnenlichts
beriicksichtigt. Ubersteigt der direkte Anteil des Sonnenlichts einen bestimmten
Grenzwert, kann es grundsatzlich zu Schattenwurfeffekten durch den sich
drehenden Rotor kommen. Dieser Grenzwert ist auf 12.000 Ix eingestellt.

Die Kommunikation zwischen Schattenwurfmodul und Lichtsensor erfolgt Uber
eine RS485-Schnittstelle, einen Schnittstellenkonverter und das Parknetzwerk.
Eine Einbindung mehrerer Lichtsensoren ist méglich (optional). So ist das
Erfassen der Lichtverhalinisse an allen WEA, auch bei wechselhaften
Wetterbedingungen, mdglich. Jeder Lichtsensor kann einer einzelnen oder auch
einer Gruppe von WEA zugeteilt werden. Der Lichtsensor ist mit einem GPS-
Empfanger ausgestattet, der es ermdglicht, die Uhr des Schattenwurfmoduls
stets hochst genau zu halten und die Berechnungsungenauigkeiten zu
minimieren. Diese Funktion ist aufgrund der guten Satellitenabdeckung fast
weltweit nutzbar.

Die Montage des Lichtsensors erfolgt auf dem Maschinenhaus und bietet eine
schattenfreie Umgebung.

6 Programmierung

Zur Programmierung des Schattenwurfmoduls werden die Standortkoordinaten
(z.B. GauB-Kruger oder UTM) der WEA und der zu tGberwachenden IO benétigt
(siehe Anhang A: Konfigurationsdaten). 10’s kénnen durch bis zu 5 Wande und 3
Flachen beschrieben werden. Fir jeden 10 kdnnen separate Tages- und
Jahresgrenzwerte definiert werden. Das Einstellen der bendtigten Daten erfolgt
mit Hilfe des Programms ,SWM-Konfigurationsmanager. Die dort mdgliche
Visualisierung der Lage der IO und WEA erleichtert die Kontrolle der
eingegebenen Daten. Die Ubertragung zum Schattenwurfmodul erfolgt iiber den
LAN-Anschluss des Moduls oder per Fernzugriff Uber ein optionales ISDN-
Modem. Durch das Einrichten eines Passwortes kann ein unberechtigter Zugriff
auf die Daten verhindert werden.

Hinweis:
Es wird kein Kalender Uber die Abschaltzeiten bendtigt. Die Programmierung

erfordert  lediglich die Koordinaten aller Objekte, die maximalen
Beschattungszeiten sowie die Schaltparameter.
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7 Protokollfunktion

Uber die in jedem Modul enthaltene Protokollfunktion werden im
Schattenwurfmodul Uber einen Zeitraum von mindestens einem Jahr die
relevanten  Schattenwurfereignisse (sieche Anhang B: Beispiel einer
Protokollsequenz) festgehalten. Jeder Protokolleintrag wird mit einem
Zeitstempel versehen. Die Protokolldaten kénnen mit dem Programm ,Shadow
Memory“ vor Ort oder (optional) per ISDN-Modem ausgelesen werden. Die
Protokolle werden auch bei Stromausfall manipulationssicher gespeichert.

Hinweis:

Es werden alle relevanten Schattenwurf-Ereignisse dokumentiert, also auch der
nur theoretisch mdégliche Schattenwurf in Zeiten ohne hinreichend starke
Direkteinstrahlung. Dadurch wird erreicht, dass bei Beschwerden auch
festgestellt werden kann, ob ausreichend starke Strahlung zum betreffenden
Zeitpunkt vorherrscht.

8 Modem (optional)

Zur Datenubertragung kann das Schattenwurfmodul mit einem Modem
ausgestattet werden. Somit kdénnen aus der Ferne Konfigurationseintrage
verandert und Protokolle ausgelesen werden. Zum Anschluss eines Modems
wird ein ISDN-Anschluss benétigt.

9 Sonderabschaltungen (optional)

Fir jede WEA kdnnen definierte Zeiten vorgegeben werden, an denen die WEA
vom Schattenwurfmodul abgeschaltet werden. Die Abschaltzeiten kdnnen fir
bestimmte Datumsbereiche definiert werden. In diesen Datumsbereichen
wiederum wird die WEA entweder zu bestimmten Uhrzeiten oder bei bestimmten
Sonnenstanden abgeschaltet. Durch diese Funktion kénnen behérdliche
Auflagen bezuglich des Schallschutzes oder des Schutzes fiir z.B. Fledermause
nachweisbar erfiillt werden (siehe Dokument 0020-7100 ,Option Modul zum
Schutz von Fledermausen®.

10 Installation

Das Schattenwurfmodul, welches in einem Schaltschrank mit der Schutzklasse
IP 65 eingebaut ist, kann z.B. im Turmfu3 der WEA mit Standkonsolen aufgestellt
werden, wobei die Standkonsolen nicht im Modulpreis enthalten sind. Das Modul
wird in der Master-WEA bzw. am Standort des Servers untergebracht. Der
Schaltschrank ist mit einem Netzspannungsanschluss (100V — 240V)
ausgestattet. Fir jede =zu schaltende WEA wird ein potentialfreier
Wechslerkontakt zur Verfligung gestellt.
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Abbildung 10-1: Schattenwurfmodul auf Standkonsolen

Abbildung 10-2: Schattenwurfmodul Innenansicht
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Anhang A: Konfigurationsdaten

Beispiel fiir einen 10 mit einer relevanten Hauswand und einer Terrassenflache

Allgemeine Daten

Héhe tber Normal Null: 45 m
Maximale Schattenwurfdauer pro Tag: 30 min.
Maximale Schattenwurfdauer pro Jahr; 480 min.

Beschreibung der Hauswand Beschreibung der Terrassenflache
X-Eckkoordinate 1: 350 7685 x-Eckkoordinate 1: 350 7685
y-Eckkoordinate 1: 597 4637 y-Eckkoordinate 1: 597 4637
x-Eckkoordinate 2: 350 7695 x-Eckkoordinate 2: 350 7690
y-Eckkoordinate 2: 597 4639 y-Eckkoordinate 2: 597 4638
Héhe: 3Im x-Eckkoordinate 3: 3507692
Ausrichtung: Siiden y-Eckkoordinate 3: 597 4632

x-Eckkoordinate 4: 350 7687
y-Eckkoordinate 4: 597 4630

Beispiel fiir eine WEA

Nabenhéhe: 100 m
Rotorradius: 35m
Héhe (iber Normal Null: 48 m
X-Koordinate: 350 7745
y-Koordinate: 597 4229

Anhang B: Beispiel einer Protokollsequenz

Eintrag Datum Uhrzeit ||O]| WEA | Tageszahler| Jahreszdhler Ereignis
1 04.02.2003(14.40.23 | 2 1 0 min 34 min theoretischer Schattenwurf
2 04.02.2003[{14.45.29 | 2 1 0 min 34 min Schattenwurf
3 04.02.2003]|14.48.20 | 2 1 3 min 37 min theoretischer Schattenwurf
4 04.02.2003[{14.50.54 | 2 1 3 min 37 min Schattenwurf
5 04.02.2003[15.17.57 | 2 1 30 min 64 min Stop WEA
7 04.02.2003]15.27.30 | 2 1 30 min 64 min Ende Schattenwurf
8 04.02.2003[15.28.44 | 2 1 30 min 64 min Start WEA
9 04.02.2003[16.1554 | 5| 2 0 min 325 min Schattenwurf
10 04.02.2003]16.22.32 [ 5 2 6 min 331 min Ende Schattenwurf
Erlduterungen:
10: Immissionsort (Gebdude)
WEA: Windenergieanlage
Stop WEA: die henannte WEA wurde vom Schattenwurfmodul abgeschaltet
Start WEA: die benannte WEA wurde wieder freigegeben
theoretischer Schattenwurf: am benannten |0 kommt es rechnerisch durch die benannte WEA
zu Schattenwurf, die direkte Sonnenstrahlung ist aber nicht ausreichend
Schattenwurf: am benannten IO kommt es tatsachlich durch die benannte WEA

zu Schattenwurf, die direkte Sonnenstrahlung ist ausreichend

Irrtiimer und Anderungen vorbehalten; Stand 2007-09

Abbildung 10-3: Konfigurationsdaten — Beispiel
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11 Technische Daten des Schattenwurfmoduls

Schattenwurfmodul V3.5

Abmessungen: 500 x 500 x 310 mm (Hx B x T)
Gewicht: ca. 25 kg
Versorgungsspannung: 100-240 V AC (50-60 Hz)

Max. Stromaufnahme: 1,3A

Schaltausgéange: bis zu 12 potentialfreie

Wechslerkontakte mdéglich

Betriebstemperatur: -20°C...50°C

Schutzklasse mit Schaltschrank: IP 65

1. Alternative Lichtsensor V5M (Metallgehause)

Abmessungen: 100 x 100 x 81 mm (HxBxT)
Gewicht: ca. 1,5 kg

Versorgungsspannung: 24 V DC

Max. Stromaufnahme: 1 A (Heizbetrieb)
Betriebstemperatur: -20°C ... 50°C

Schutzklasse: IP 66

2. Alternative Lichtsensor V5 (Kunststoffgehause)

Abmessungen: 80x65x80mm(HxBxT)
Gewicht: ca. 1,2 kg
Versorgungsspannung: 24V DC
Max. Stromaufnahme: 1 A (Heizbetrieb)
Betriebstemperatur: -20°C ... 50°C
Schutzklasse: IP 66
Vestas Central Europe - www.vestas.com Eingetr. Firmenname: Vestas Deutschland GmbH VESl'aS)

Technische Anderungen vorbehalten

VESTAS PROPRIETARY NOTICE

TO05 0028-0787 Ver 05 - Approved - ECO - Exported from DMS: 2013-08-27 by IRW



RESTRICTED

V-CEU Dokument Nr.: 0028-0787 V05 Datum: 2013-08-23
Issued by:V-CEU/TSS/IRW Schattenwurfmodul Restricted
Typ: TO5 Anschlussplan Lichtsensor und Abschaltmodul Seite 9 von 12
12 Prinzipskizze ,Einbindung in die VestasOnline™
Fernuberwachung*
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Abbildung 12-1: Prinzipskizze ,,Einbindung in die VestasOnline™ Ferniiberwachung
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13 Anschlussplan Lichtsensor und Abschaltmodul
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Abbildung 13-1: Verdrahtungsplan Lichtsensor — Konverter
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Abbildung 13-2: Verdrahtungsplan Schattenwurfmodul — Main-PLC
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Anlage 3: WindPRO-Ergebnis Vorbelastung



Projekt:

LQM

Lizenzierter Anwender:

VSB Neue Energien Deutschland GmbH
Schweizer StraBe 3a

DE-01069 Dresden

+49 (0) 351 /211 83 - 46

Bernd.Hemmers / marina.eismann@vsb.energy

Berechnet:

29.06.2018 11:54/3.1.633

SHADOW - Hauptergebnis

Berechnung: 180604_PG_VB_24 WEA
Voraussetzungen fiir Berechnung des Schattenwurfs

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

Mosigkau

Minimale relevante Sonnenhdhe lber Horizont 3° ok
Tage zwischen Berechnungen 1 Tag(e) §
Berechnungszeitsprung 1 Minuten am@up *
Die dargestellten Zeiten sind die astronomisch maximal mdgliche o 4
Beschattungsdauer, berechnet unter folgenden Annahmen: / §
Die Sonne scheint taglich von Sonnenauf- bis -untergang 3
Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung i&- .
Die Windenergieanlage/n ist/sind immer in Betrieb letmsn&rf
S
Eine WEA wird nicht beriicksichtigt, wenn sie von keinem Teil der el {
Rezeptorflache aus sichtbar ist. Die Sichtbarkeitsberechnung basiert auf \ \
den folgenden Annahmen: W 3
Verwendete Hohenlinien: Hohenlinien: 4238+Umgebung_h_UTMZ33.wpo (5) i Lausigk :
Hindernisse in Berechnung verwendet \
Augenhéhe: 1,5 m Naundorf
Rasterauflésung: 10,0 m o Quellendorf
- Friednchsdorf

Alle Koordinatenangaben in:

Geo DMS: WGS 84 MaBstab 1:100.000

* Existierende WEA s Schattenrezeptor

WEA
WEA-Typ Schattendaten
X(Ost) Y(Nord) Z Beschreibung Aktuell Hersteller Typ Nenn-  Rotor- Nabenhthe Beschatt.- U/min
leistung durchmesser Bereich
[m] (kw]  [m] [m] [m]  [U/min]
1 12°08'15,41" Ost 51°45'56,11" Nord 77,9 ENERCON E-9...Ja ENERCON E-92-2.350 2.350 92,0 138,4 1.513 16,0
2 12°07'48,92" Ost 51°46'32,41" Nord 77,5 ENERCON E-9...Ja ENERCON E-92-2.350 2.350 92,0 138,4 1.513 16,0
3 12°07'34,25" Ost 51°47'06,41" Nord 75,6 E 701842 Ja ENERCON E-66/18.70-1.800 1.800 70,0 114,0 1.484 22,0
4 12°07'20,18" Ost 51°46'57,72" Nord 75,0 E 701843 Ja ENERCON E-66/18.70-1.800 1.800 70,0 114,0 1.484 22,0
5 12°07'50,72" Ost 51°46'52,50" Nord 77,2 E 701844 Ja ENERCON E-66/18.70-1.800 1.800 70,0 114,0 1.484 22,0
6 12°07'49,06" Ost 51°47'00,12" Nord 77,0 E 701845 Ja ENERCON E-66/18.70-1.800 1.800 70,0 114,0 1.484 22,0
7 12°06'56,35" Ost 51°47'15,48" Nord 75,0 E 781493 Ja ENERCON E-70/E4-2.300 2300 71,0 113,5 1.642 22,0
8 12°06'38,62" Ost 51°47'17,34" Nord 75,0 E 78297 Ja ENERCON E-70/E4-2.300 2300 71,0 113,5 1.642 22,0
9 12°06'47,98" Ost 51°47'07,67" Nord 75,0 E 78298 Ja ENERCON E-70/E4-2.300 2300 71,0 113,5 1.642 22,0
10 12°07'03,17" Ost 51°46'53,28" Nord 75,0 E 78299 Ja ENERCON E-70/E4-2.300 2300 71,0 113,5 1.642 22,0
11 12°07'27,58" Ost 51°46'49,29" Nord 75,1 E 78300 Ja ENERCON E-70/E4-2.300 2300 71,0 113,5 1.642 22,0
12 12°07'24,15" Ost 51°46'37,41" Nord 76,3 E 78301 Ja ENERCON E-70/E4-2.300 2300 71,0 113,5 1.642 22,0
13 12°07'41,70" Ost 51°46'42,02" Nord 76,6 E 78302 Ja ENERCON E-70/E4-2.300 2300 71,0 113,5 1.642 22,0
14 12°07'58,17" Ost 51°46'38,67" Nord 77,5 E 78303 Ja ENERCON E-70/E4-2.300 2300 71,0 113,5 1.642 22,0
15 12°07'35,06" Ost 51°46'29,80" Nord 77,5 E 78304 Ja ENERCON E-70/E4-2.300 2300 71,0 113,5 1.642 22,0
16 12°07'47,66" Ost 51°46'21,85" Nord 77,5 E 78305 Ja ENERCON E-70/E4-2.300 2300 71,0 113,5 1.642 22,0
17 12°07'52,98" Ost 51°46'12,74" Nord 77,5 E 78306 Ja ENERCON E-70/E4-2.300 2300 71,0 113,5 1.642 22,0
18 12°07'58,08" Ost 51°46'03,54" Nord 77,5 E 78307 Ja ENERCON E-70/E4-2.300 2300 71,0 113,5 1.642 22,0
19 12°08'03,40" Ost 51°45'54,43" Nord 77,9 E 78308 Ja ENERCON E-70/E4-2.300 2300 71,0 113,5 1.642 22,0
20 12°08'08,61" Ost 51°45'45,29" Nord 78,5 E 78309 Ja ENERCON E-70/E4-2.300 2300 71,0 113,5 1.642 22,0
21 12°08'03,89" Ost 51°46'28,61" Nord 77,5 E 78310 Ja ENERCON E-70/E4-2.300 2300 71,0 113,5 1.642 22,0
22 12°08'08,87" Ost 51°46'19,93" Nord 77,5 E 78311 Ja ENERCON E-70/E4-2.300 2300 71,0 113,5 1.642 22,0
23 12°08'15,45" Ost 51°46'11,66" Nord 77,5 E 78312 Ja ENERCON E-70/E4-2.300 2300 71,0 113,5 1.642 22,0
24 12°08'20,27" Ost 51°46'02,95" Nord 77,6 E 78313 Ja ENERCON E-70/E4-2.300 2300 71,0 113,5 1.642 22,0
Schattenrezeptor-Eingabe
Nr. Name X(Ost) Y(Nord) Z Breite Hoéhe Hohe Azimutwinkel Neigung des Ausrichtungsmodus
Uber Grund  (von Sud) Fensters
[m] [m] [m] [m] [°] [°]
AIO1 12°07'24,14" Ost 51°48'07,91" Nord 74,2 1,0 1,0 2,0 10,2 90,0 Feste Richtung
B IO 2 12°07'54,44" Ost 51°48'01,18" Nord 72,5 1,0 1,0 2,0 26,9 90,0 Feste Richtung
CIo3 12°07'54,77" Ost 51°47'39,60" Nord 71,4 1,0 1,0 2,0 33,5 90,0 Feste Richtung
DI04 12°07'49,93" Ost 51°47'42,06" Nord 70,0 1,0 1,0 2,0 27,9 90,0 Feste Richtung
EIO50st 12°08'09,03" Ost 51°47'03,60" Nord 77,5 1,0 1,0 2,0 -258,6 90,0 Feste Richtung
F IO 5Sid 12°08'09,03" Ost 51°47'03,60" Nord 77,5 1,0 1,0 2,0 27,2 90,0 Feste Richtung
GIO6 12°08'52,75" Ost 51°46'32,32" Nord 75,0 1,0 1,0 2,0 86,4 90,0 Feste Richtung
H IO 7a 12°08'40,85" Ost 51°46'25,58" Nord 76,2 1,0 1,0 2,0 147,5 90,0 Feste Richtung
I1107b 12°08'40,40" Ost 51°46'22,90" Nord 76,4 1,0 1,0 2,0 49,3 90,0 Feste Richtung
JI10 8 12°09'11,37" Ost 51°45'42,08" Nord 80,0 1,0 1,0 2,0 128,6 90,0 Feste Richtung

(Fortsetzung néchste Seite)...
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Lizenzierter Anwender:

VSB Neue Energien Deutschland GmbH
Schweizer StraBe 3a

DE-01069 Dresden

+49 (0) 351 /211 83 - 46

Bernd.Hemmers / marina.eismann@vsb.energy

Berechnet:

Projekt:

LQM

SHADOW - Hauptergebnis
Berechnung: 180604_PG_VB_24 WEA

...(Fortsetzung von letzter Seite)

29.06.2018 11:54/3.1.633

Nr. Name X(Ost) Y(Nord) Z Breite Hoéhe Hohe Azimutwinkel Neigung des Ausrichtungsmodus
Uber Grund  (von Sud) Fensters
[(m] [m] [m] [m] [°] [°]
K I0 9a 12°07'43,40" Ost 51°45'20,28" Nord 80,0 1,0 1,0 2,0 217,9 90,0 Feste Richtung
L IO %9 12°07'39,79" Ost 51°45'20,12" Nord 80,0 1,0 1,0 2,0 186,2 90,0 Feste Richtung
M IO 10 12°07'24,37" Ost 51°45'21,92" Nord 80,0 1,0 1,0 2,0 201,1 90,0 Feste Richtung
N IO 11a 12°06'52,02" Ost 51°46'30,10" Nord 75,8 1,0 1,0 2,0 -64,7 90,0 Feste Richtung
0O IO 11b 12°06'50,52" Ost 51°46'31,08" Nord 75,7 1,0 1,0 2,0 -143,5 90,0 Feste Richtung
P IO 12a 12°05'33,36" Ost 51°47'15,08" Nord 75,0 1,0 1,0 2,0 -102,1 90,0 Feste Richtung
QIO 12b 12°05'32,29" Ost 51°47'12,52" Nord 75,0 1,0 1,0 2,0 -71,8 90,0 Feste Richtung
RIO 13 12°08'25,39" Ost 51°47'45,84" Nord 70,3 1,0 1,0 2,0 21,1 90,0 Feste Richtung
S10 14 12°06'49,15" Ost 51°46'15,83" Nord 76,6 1,0 1,0 2,0 -113,2 90,0 Feste Richtung
Berechnungsergebnisse
Schattenrezeptor
astron. max. mogl. Beschattungsdauer
Nr. Name Stunden/Jahr Schattentage/a Max.Schatten
Stunden/Tag
[Std/Jahr] [Tage/Jahr] [Std/Tag]
AIO1 0:00 0 0:00
B IO 2 0:00 0 0:00
CIO3 7:51 54 0:13
DIO 4 10:04 64 0:13
E IO 5 Ost 102:14 236 0:47
F 10 5 Sid 102:02 236 0:48
GIO6 47:18 201 0:29
H IO 7a 68:17 210 0:49
I1I07b 114:19 301 0:46
JIo8 25:20 112 0:31
K IO 9a 0:00 0 0:00
L IO 9 0:00 0 0:00
M IO 10 0:00 0 0:00
N IO 11a 66:24 217 0:32
O IO 11b 57:03 220 0:36
P IO 12a 6:59 45 0:14
QIO 12b 6:47 45 0:13
R IO 13 0:00 0 0:00
S10 14 37:39 163 0:33
Gesamtmenge der max. mogl. Beschattung an Rezeptoren pro WEA
Nr. Name Maximal
[Std/Jahr]
1 ENERCON E-92 2350 92.0 !O! NH: 138,4 m (Ges:184,4 m) (19) 21:02
2 ENERCON E-92 2350 92.0 !O! NH: 138,4 m (Ges:184,4 m) (20)  42:38
3 E 701842 11:24
4 E 701843 4:46
5 E 701844 42:46
6 E 701845 25:42
7 E 781493 13:30
8 E 78297 10:09
9 E 78298 12:26
10 E 78299 2:42
11 E 78300 13:42
12 E 78301 43:13
13 E 78302 43:51
14 E 78303 41:46
15 E 78304 30:21
16 E 78305 20:28
17 E 78306 19:44
18 E 78307 18:49
19 E 78308 14:08
20 E 78309 3:18
21 E 78310 33:09
22 E 78311 32:42
23 E 78312 22:28
24 E 78313 24:53
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Projekt: Lizenzierter Anwender:
LQM VSB Neue Energien Deutschland GmbH
Schweizer StraBe 3a
DE-01069 Dresden
+49 (0) 351 /21183 - 46
Bernd.Hemmers / marina.eismann@vsb.energy

Berechnet:

29.06.2018 11:54/3.1.633

SHADOW - Hauptergebnis
Berechnung: 180604_PG_VB_24 WEA

Summen in Rezeptortabelle und WEA-Tabelle kénnen sich unterscheiden, da eine WEA gleichzeitig an zwei oder mehr Rezeptoren Beschattung verursachen kann und/oder ein Rezeptor gleichzeitig von
zwei oder mehr WEA beschattet werden kann.
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Projekt: Lizenzierter Anwender:
LQM VSB Neue Energien Deutschland GmbH
Schweizer StraBe 3a
DE-01069 Dresden
+49 (0) 351 /211 83 - 46
Bernd.Hemmers / marina.eismann@vsb.energy

Berechnet:

29.06.2018 11:54/3.1.633

SHADOW - Kalender

Berechnung: 180604_PG_VB_24 WEASchattenrezeptor: A-10 1

Voraussetzungen fiir Berechnung des Schattenwurfs

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

|Januar |Februar |Madrz | April | Mai | Juni | Juli | August | SeptembefOktober | Novembel Dezember
1108:19 | 07:53 |07:00 |06:49  |0545 |05:00 |04:57  |05:33  |06:23 |07:11 | 07:05 | 07:55
| 16:11 | 16:59 | 17:50 | 19:44 | 20:35 | 21:20 | 21:34  |21:03  [20:01 | 18:52  |16:46 | 16:06
2108:19 | 07:51 | 06:57 | 06:47  |05:43 | 04:59 | 04:57 | 05:35 |06:24 | 07:13 | 07:07 | 07:57
| 16:13 | 17:01 |17:52 | 19:46  |20:36  |21:21 | 21:34 | 21:01  [19:559 | 18:49 | 16:44 | 16:05
3108:19 |07:50 | 06:55 | 06:45 | 05:41 | 04:58 | 04:58 | 05:36 | 06:26 | 07:15 | 07:08 | 07:58
| 16:14 | 17:03 | 17:54 | 19:48  [20:38 | 21:23  |21:34  [20:59 | 19:56 | 18:47 | 16:42 | 16:04
4108:19 | 07:48 |06:53 | 06:42  |05:39 | 04:57 | 04:59  |05:38 | 06:27 | 07:16 | 07:10 | 08:00
| 16:15 | 17:05  |17:56 | 19:49  |20:40 | 21:24  |21:33 [ 20:58 | 19:54  |18:45 | 16:40 | 16:04
5]08:19 |07:46 | 06:51 | 06:40 | 05:37 | 04:57 | 05:00 |05:39 |06:29 | 07:18 | 07:12 | 08:01
| 16:16 | 17:06 | 17:58 | 19:51  |20:41 | 21:25  |21:33  [20:56 | 19:52 | 18:43 | 16:39 | 16:03
6]08:18 |07:45 | 06:49 | 06:38  |05:35 | 04:56 | 05:01 | 05:41  |06:31 | 07:20 | 07:14 | 08:02
| 16:17 | 17:08  |17:59 | 19:53  |20:43 | 21:26  |21:32  [20:54 | 19:50 | 18:40 | 16:37 | 16:03
7108:18 |07:43 | 06:46 | 06:36 | 05:34 | 04:55 [ 05:01 | 05:42 |06:32 | 07:21 | 07:15 | 08:04
| 16:18 | 17:10 | 18:01 | 19:54 | 20:45  |21:26  |21:32 | 20:52 | 19:47 | 18:38 | 16:35 | 16:03
8108:18 | 07:41 | 06:44 | 06:33  |05:32 | 04:55 | 05:02 | 05:44 |06:34 | 07:23 | 07:17 | 08:05
|16:20 | 17:12 | 18:03 | 19:56  |20:46 | 21:27  |21:331  [20:51  |19:45  |18:36 | 16:3¢ | 16:02
9108:17 |07:40 |06:42 |06:31  |05:30 | 04:54 | 05:03 |05:45 | 06:35 | 07:25 | 07:19 | 08:06
| 16:21 | 17:14 | 18:05  |19:58  |20:48  |21:28  |21:30  |20:49  |19:43 | 18:34  |16:32 | 16:02
10 | 08:17 | 07:38 | 06:40 | 06:29  |05:28 | 04:54 | 05:04 | 05:47 | 06:37  |07:26 | 07:21 | 08:07
| 16:22 | 17:16 | 18:06  |19:59  |20:50  |21:29  |21:30  [20:47 | 19:40  [18:31 | 16:30 | 16:02
11]08:16  |07:36 | 06:37 | 06:27 | 05:27 | 04:54  |05:05 |05:49 | 06:39 |07:28 | 07:23 | 08:08
| 16:24 | 17:18 | 18:08  |20:01  |20:51  |21:30  |21:229  [20:45  |19:38  [18:29 | 16:29 | 16:02
121 08:15 | 07:34 | 06:35 | 06:24 | 05:25 | 04:53 | 05:06 |05:50 | 06:40 | 07:30 | 07:24 | 08:09
| 16:25 | 17:19 | 18:10  |20:03  |20:53  |21:30  |21:228  [20:43  |19:36  |18:27 | 16:27 | 16:01
13]08:15 |07:32  |06:33 | 06:22 | 05:24 | 04:53 | 05:07 |05:52 | 06:42  |07:31 | 07:26 | 08:10
| 16:27 | 17:21 | 18:12 | 20:04  |20:54  |21:31  |21:27 | 20:41 | 19:34 | 18:25 | 16:26 | 16:01
14| 08:14 | 07:30 | 06:31 | 06:20 | 05:22 | 04:53 | 05:09 | 05:53 |06:43 | 07:33 | 07:28 | 08:11
|16:28 | 17:23 | 18:13  |20:06  |20:56 | 21:32  |21:226  [20:39 | 19:31  |18:222 | 16:24 | 16:01
15|08:13 | 07:28 | 06:28 | 06:18 | 05:20 | 04:53 | 05:10 | 05:55 | 06:45  |07:35 | 07:30 | 08:12
|16:30 | 17:25 | 18:15  |20:08  |20:57  |21:32  |21:225  [20:37  |19:29  |18:20 | 16:23 | 16:01
16 | 08:12 | 07:26 | 06:26 | 06:16 | 05:19  |04:53  |05:11 | 05:57 | 06:47 |07:37 | 07:31 | 08:13
| 16:31 |17:27 | 18:17  |20:10  |20:59  |21:33  |21:24  |20:35 [ 19:27 | 18:18  |16:21 | 16:02
17 | 08:11 |07:25 | 06:24 | 06:14 | 05:17 | 04:52 | 05:12 | 05:58 | 06:48 | 07:38 | 07:33 | 08:14
|16:33 | 17:29 | 18:19  |20:11  |21:00  |21:33  |21:223  [20:33 | 19:24  |18:16 | 16:20 | 16:02
18 108:10 | 07:23 | 06:22 | 06:11  |05:16  |04:52  |05:13 | 06:00 | 06:50 | 07:40 | 07:35 | 08:14
|16:35 | 17:30 | 18:20 | 20:13 | 21:02 | 21:34  |21:22  [20:31  |19:22  |18:14 | 16:19 | 16:02
19 | 08:09 | 07:21 | 06:19 | 06:09 |05:15 | 04:52 | 05:15 | 06:01  |06:52  |07:42 | 07:36 | 08:15
|16:36 | 17:32 | 18:22  |20:15  |21:03 | 21:34  |21:221  [20:29  |19:20  [18:12 | 16:18 | 16:02
20108:08 | 07:19 |06:17  |06:07  |05:13 | 04:53 | 05:16 |06:03 | 06:53 | 07:43 | 07:38 | 08:16
| 16:38 | 17:34 | 18:24 | 20:16  |21:05 | 21:34  |21:20  [20:27 | 19:17  |18:10 | 16:16 | 16:03
21]08:07 |07:16 |06:15 |06:05  |05:12 | 04:53 | 05:17 |06:05 |06:55 | 07:45 | 07:40 | 08:16
| 16:40 | 17:36 | 18:25  |20:18  |21:06  |21:35  |21:19  [20:25  |19:15  |18:08 | 16:15 | 16:03
22108:06 | 07:14 |06:12  ]06:03  |05:10 | 04:53 | 05:19 | 06:06 | 06:56 | 07:47 | 07:41 | 08:17
| 16:41 |17:38 | 18:27  |20:20  |21:08  |21:35  |21:17  |20:223 [ 19:13 | 18:05 | 16:14 | 16:04
23108:05 | 07:12 |06:10 ]|06:01  |05:09 |04:53 | 05:20 |06:08 |06:58 | 07:49 | 07:43 | 08:17
| 16:43 | 17:40 | 18:29  |20:21  |21:09  |21:35  |21:16  [20:21  |19:10  [18:03 | 16:13 | 16:04
24108:04 | 07:10 |06:08 ]|05:559  |05:08 |04:53 |05:21  [06:10 |07:00 | 07:50 | 07:45 | 08:18
| 16:45 | 17:41 | 18:31 |20:23 | 21:10  |21:35  |21:15  |20:18  |19:08 | 18:01  |16:12 | 16:05
25]08:03 | 07:08 |06:05 |05:557 |05:07 |04:54 |05:23 |06:11  |07:01 | 06:52 | 07:46 | 08:18
| 16:46 | 17:43 | 18:32  |20:25  |21:12  |21:35  |21:13  [20:16  |19:06  |16:59 | 16:11 | 16:05
26 | 08:01 | 07:06 | 06:03  |05:55 | 05:06 |04:54 | 05:24  |06:13 | 07:03 | 06:54 | 07:48 | 08:19
| 16:48 | 17:45 | 18:34  |20:26  |21:13 | 21:35  |21:12  [20:14  |19:03  |16:557 | 16:10 | 16:06
27108:00 | 07:04 | 06:01 | 05:53 | 05:05 | 04:55 | 05:26 | 06:14 | 07:05 | 06:56 | 07:49 | 08:19
| 16:50 | 17:47 | 18:336  |20:28  |21:14  |21:35  |21:10  [20:12 | 19:01  |[16:555 | 16:09 | 16:07
28107:59 | 07:02  ]05:58  |05:51  |05:04 |04:55 |05:27 |06:16 | 07:06 | 06:58 | 07:51 | 08:19
| 16:52 | 17:49 | 18:37  |20:30  |21:16  |21:35  |21:09  [20:10  |18:59  |16:53 | 16:08 | 16:07
29| 07:57 | | 06:56 | 05:49 | 05:03 | 04:56 | 05:29 | 06:18 |07:08 | 06:59 | 07:53 | 08:19
| 16:54 | [19:39  |20:31 | 21:17  |21:35 | 21:07  |20:08 |18:56 | 16:52 | 16:07 | 16:08
30 | 07:56 | | 06:54 | 05:47  |05:02 | 04:56 | 05:30 | 06:19  |07:10 [ 07:01 | 07:54 | 08:19
| 16:55 | | 19:41 |20:33 | 21:18  |21:35  |21:06  |20:05 |18:54 | 16:50 | 16:06 | 16:09
31|07:54 | |06:52 | | 05:01 | ]05:32 | 06:21 | |07:03 | | 08:19
| 16:57 | |19:42 | |21:19 | | 21:04  |20:03 | | 16:48 | | 16:10
Sonnenscheinstunden | 259 | 278 | 367 | 416 | 485 | 498 | 501 | 453 | 381 | 332 | 267 | 244

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

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

windPRO 3.1.633 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk 29.06.2018 12:13 /1 WI nd PRO .



Projekt: Lizenzierter Anwender:
LQM VSB Neue Energien Deutschland GmbH
Schweizer StraBe 3a
DE-01069 Dresden
+49 (0) 351 /211 83 - 46
Bernd.Hemmers / marina.eismann@vsb.energy

Berechnet:

29.06.2018 11:54/3.1.633

SHADOW - Kalender

Berechnung: 180604_PG_VB_24 WEASchattenrezeptor: B - 10 2

Voraussetzungen fiir Berechnung des Schattenwurfs

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

|Januar |Februar |Madrz | April | Mai | Juni | Juli | August | SeptembefOktober | Novembel Dezember
1108:19 | 07:53 |07:00 |06:49  |0545 |05:00 |04:57 |05:333  |06:22 |07:11 | 07:05 | 07:55
| 16:11 | 16:59 | 17:50 | 19:44 | 20:35 | 21:20 | 21:34  |21:03  [20:01 | 18:52  |16:46 | 16:06
2108:19 | 07:51 | 06:57 | 06:47 | 05:43 | 04:59 | 04:57 | 05:35 |06:24 | 07:13 | 07:06 | 07:57
| 16:12 | 17:01 |17:52 | 19:46  |20:36  |21:21 | 21:34 | 21:01  [19:559 | 18:49 | 16:44 | 16:05
3108:19 |07:50 | 06:55 | 06:45 | 05:41 | 04:58 | 04:58 | 05:36 | 06:26 | 07:15 | 07:08 | 07:58
| 16:14 | 17:03 | 17:54 | 19:47  |20:38 | 21:22  |21:34  [20:59 | 19:56 | 18:47 | 16:42 | 16:04
4108:19 | 07:48 |06:53 | 06:42  |05:39 | 04:57 | 04:59  |05:38 | 06:27 | 07:16 | 07:10 | 08:00
| 16:15 | 17:05  |17:56 | 19:49  |20:40 | 21:24  |21:33 [ 20:58 | 19:54  |18:45 | 16:40 | 16:04
5]08:19 |07:46 | 06:51 | 06:40 | 05:37 | 04:57 | 05:00 |05:39 |06:29 | 07:18 | 07:12 | 08:01
| 16:16 | 17:06 | 17:58 | 19:51  |20:41 | 21:25  |21:33  [20:56 | 19:52 | 18:43 | 16:39 | 16:03
6]08:18 |07:45 | 06:49 | 06:38  |05:35 | 04:56 | 05:01 | 05:41  |06:31 | 07:20 | 07:14 | 08:02
| 16:17 | 17:08  |17:59 | 19:53  |20:43 | 21:25  |21:32  [20:54 | 19:50 | 18:40 | 16:37 | 16:03
7108:18 |07:43 | 06:46 | 06:36 | 05:34 | 04:55 | 05:01 | 05:42 |06:32 | 07:21 | 07:15 | 08:03
| 16:18 | 17:10 | 18:01 | 19:54 | 20:45  |21:26  |21:32 | 20:52 | 19:47 | 18:38 | 16:35 | 16:03
8108:18 | 07:41 | 06:44 | 06:33  |05:32 | 04:55 | 05:02 | 05:44 |06:34 | 07:23 | 07:17 | 08:05
|16:20 | 17:12 | 18:03 | 19:56  |20:46 | 21:27  |21:331  [20:51  |19:45  |18:36 | 16:3¢ | 16:02
9108:17 |07:39 |06:42 |06:31  |05:30 | 04:54 | 05:03 |05:45 | 06:35 | 07:25 | 07:19 | 08:06
| 16:21 | 17:14 | 18:05  |19:58  |20:48  |21:28  |21:30  |20:49  |19:43 | 18:34  |16:32 | 16:02
10 | 08:17 | 07:38 | 06:40 | 06:29  |05:28 | 04:54 | 05:04 | 05:47 | 06:37  |07:26 | 07:21 | 08:07
|16:22 | 17:16 | 18:06  |19:59  ]20:49  |21:29  |21:30  [20:47  |19:40  [18:31  |16:30 | 16:02
11]08:16  |07:36 | 06:37 | 06:27 | 05:27 | 04:54  |05:05 |05:49 | 06:39 |07:28 | 07:23 | 08:08
| 16:24 | 17:17 | 18:08  |20:01  |20:51  |21:30  |21:229  [20:45  |19:38  [18:29 | 16:29 | 16:02
121 08:15 | 07:34 | 06:35 | 06:24 | 05:25 | 04:53 | 05:06 |05:50 | 06:40 | 07:30 | 07:24 | 08:09
| 16:25 | 17:19 | 18:10  |20:03  |20:53  |21:30  |21:228  [20:43  |19:36  |18:27 | 16:27 | 16:01
13]08:15 |07:32  |06:33 | 06:22 | 05:24 | 04:53 | 05:07 |05:52 | 06:42  |07:31 | 07:26 | 08:10
| 16:27 | 17:21 | 18:12 | 20:04  |20:54  |21:31  |21:27 | 20:41  |19:33 | 18:25 | 16:26 | 16:01
14| 08:14 | 07:30 | 06:31 | 06:20 | 05:22 | 04:53 | 05:09 | 05:53 |06:43 | 07:33 | 07:28 | 08:11
|16:28 | 17:23 | 18:13  |20:06  |20:56 | 21:32  |21:226  [20:39 | 19:31  |18:222 | 16:24 | 16:01
15|08:13 | 07:28 | 06:28 | 06:18 | 05:20 | 04:53 | 05:10 | 05:55 | 06:45  |07:35 | 07:30 | 08:12
|16:30 | 17:25 | 18:15  |20:08  |20:57  |21:32  |21:225  [20:37  |19:29  |18:20 | 16:23 | 16:01
16 | 08:12 | 07:26 | 06:26 | 06:16 | 05:19  |04:52  |05:11 | 05:57 | 06:47  |07:37 | 07:31  |08:13
| 16:31 |17:27 | 18:17  |20:10  |20:59  |21:33  |21:24  |20:35 [ 19:27 | 18:18  |16:21 | 16:02
17 | 08:11 | 07:24 | 06:24 | 06:13 | 05:17 | 04:52 | 05:12 | 05:58 | 06:48 | 07:38 | 07:33 | 08:14
|16:33 | 17:29 | 18:18  |20:11  |21:00 | 21:33  |21:223  [20:33 | 19:24  |18:16 | 16:20 | 16:02
18 108:10 | 07:23 | 06:21 | 06:11 | 05:16 | 04:52 | 05:13 | 06:00 |06:50 | 07:40 | 07:35 | 08:14
|16:35 | 17:30 | 18:20 | 20:13 | 21:02 | 21:34  |21:22  [20:31  |19:22  |18:14 | 16:19 | 16:02
19 | 08:09 | 07:21 | 06:19 | 06:09  |05:14 | 04:52 | 05:15 | 06:01  |06:52  |07:42 | 07:36 | 08:15
|16:36 | 17:32 | 18:22  |20:15  |21:03 | 21:34  |21:221  [20:29  |19:20  [18:12 | 16:17 | 16:02
2008:08 | 07:18 |06:17  |06:07  |05:13 | 04:53 | 05:16 |06:03 | 06:53 | 07:43 | 07:38 | 08:16
| 16:38 | 17:34 | 18:24 | 20:16  |21:05 | 21:34  |21:20  [20:27 | 19:17  |18:10 | 16:16 | 16:03
21]08:07 |07:16 |06:15 |06:05  |05:12 | 04:53 | 05:17 |06:05 |06:55 | 07:45 | 07:40 | 08:16
| 16:40 | 17:36 | 18:25  |20:18 | 21:06  |21:34  |21:19  [20:25  |19:15  |18:08 | 16:15 | 16:03
22108:06 | 07:14 |06:12  ]06:03  |05:10 | 04:53 | 05:19 | 06:06 | 06:56 | 07:47 | 07:41 | 08:17
| 16:41 |17:38 | 18:27  |20:20  |21:08  |21:35  |21:17  |20:23  |19:13  |18:05 | 16:14 | 16:03
23108:05 | 07:12 |06:10 ]|06:01  |05:09 |04:53 | 05:20 |06:08 |06:58 | 07:49 | 07:43 | 08:17
| 16:43 | 17:40 | 18:29  |20:21  |21:09  |21:35  |21:16  [20:21  |19:10  [18:03 | 16:13 | 16:04
24108:04 | 07:10 |06:08 ]|05:559  |05:08 |04:53 |05:21  [06:10 |07:00 | 07:50 | 07:45 | 08:18
| 16:45 | 17:41 | 18:30  |20:23  |21:10  |21:35  |21:15  |20:18  |[19:08  |18:01  |16:12 | 16:05
25]08:03 | 07:08 |06:05 |05:557 |05:07 |04:54 |05:23 |06:11  |07:01 | 06:52 | 07:46 | 08:18
| 16:46 | 17:43 | 18:32  |20:25  |21:12  |21:35  |21:13  [20:16  |19:06  |16:59 | 16:11 | 16:05
26 | 08:01 | 07:06 | 06:03  |05:55 | 05:06 |04:54 | 05:24  |06:13 | 07:03 | 06:54 | 07:48 | 08:19
| 16:48 | 17:45 | 18:34  |20:26  |21:13 | 21:35  |21:12  [20:14  |19:03  |16:557 | 16:10 | 16:06
27108:00 | 07:04 | 06:01 | 05:53 | 05:05 | 04:55 | 05:26 | 06:14 | 07:05 | 06:56 | 07:49 | 08:19
| 16:50 | 17:47 | 18:336  |20:28  |21:14  |21:35  |21:10  [20:12 | 19:01  |[16:555 | 16:09 | 16:07
28107:59 | 07:02  ]05:58  |05:51  |05:03 |04:55 |05:27 |06:16 | 07:06 | 06:58 | 07:51 | 08:19
| 16:52 | 17:49 | 18:37  |20:30  |21:16  |21:35  |21:09  [20:10  |18:59  |16:53 | 16:08 | 16:07
29| 07:57 | | 06:56 | 05:49 | 05:02 | 04:56 | 05:29 | 06:18  |07:08 | 06:59 | 07:52 | 08:19
| 16:54 | [19:39  |20:31  |21:17  |21:35  |21:07  |20:08 |18:556 | 16:51  |16:07 | 16:08
30 | 07:56 | | 06:54 | 05:47  |05:02 | 04:56 | 05:30 | 06:19  |07:10 [ 07:01 | 07:54 | 08:19
| 16:55 | | 19:41 |20:33 | 21:18  |21:35  |21:06  |20:05 |18:54 | 16:50 | 16:06 | 16:09
31|07:54 | |06:52 | | 05:01 | ]05:32 | 06:21 | |07:03 | | 08:19
| 16:57 | |19:42 | |21:19 | | 21:04  |20:03 | | 16:48 | | 16:10
Sonnenscheinstunden | 259 | 278 | 367 | 416 | 485 | 498 | 501 | 453 | 381 | 332 | 267 | 244

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

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

windPRO 3.1.633 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk 29.06.2018 12:13 /2 WI nd PRO .



Projekt:

LQM

SHADOW - Kalender

Lizenzierter Anwender:
VSB Neue Energien Deutschland GmbH
Schweizer StraBe 3a
DE-01069 Dresden

+49 (0) 351 /211 83 - 46
Bernd.Hemmers / marina.eismann@vsb.energy

Berechnet:

29.06.2018 11:54/3.1.633

Berechnung: 180604_PG_VB_24 WEASchattenrezeptor: C - I0 3
Voraussetzungen fiir Berechnung des Schattenwurfs
Die dargestellten Zeiten sind die astronomisch maximal mdgliche Beschattungsdauer, berechnet unter folgenden Annahmen:

Die Sonne scheint tdglich von Sonnenauf- bis -untergang
Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung

Die Windenergieanlage/n ist/sind immer in Betrieb

Sonnenscheinstunden | 259
astr.max.mogl.Beschattung | 83

|Januar | Februar
1]08:19 | 07:53
| 16:11 | 16:59
2 08:19 | 07:51
| 16:13 | 17:01
308:19 | 07:50
| 16:14 | 17:03
4 08:19 | 07:48
| 16:15 | 17:05
5 08:19 | 07:46
| 16:16 | 17:06
6 08:18 | 07:45
| 16:17 | 17:08
708:18 | 07:43
| 16:18 | 17:10
808:18 | 07:41
| 16:20 | 17:12
9| 08:17 | 07:39
| 16:21 | 17:14
10 | 08:16 | 07:38
| 16:22 | 17:16
11| 08:16 | 07:36
| 16:24 | 17:17
12 | 08:15 | 07:34
| 16:25 | 17:19
13| 08:15 | 07:32
| 16:27 | 17:21
14| 08:14 | 07:30
| 16:28 | 17:23
15| 08:13 | 07:28
| 16:30 | 17:25
16 | 08:12 | 07:26
| 16:31 | 17:27
17 ] 08:11 | 07:24
| 16:33 | 17:29
18 | 08:10 | 07:22
| 16:35 | 17:30
19 | 08:09 | 07:20
| 16:36 | 17:32
20 | 08:08 | 07:18
| 16:38 | 17:34
21 08:07 16:06 (9) | 07:16
| 16:40 1 16:07 (9) | 17:36
22| 08:06 16:05 (9) | 07:14
| 16:41 5 16:10(9) | 17:38
23] 08:05 16:03 (9) | 07:12
| 16:43 8 16:11(9) | 17:40
24| 08:04 16:04 (9) | 07:10
| 16:45 9 16:13(9) | 17:41
25 08:03 16:04 (9) | 07:08
| 16:46 10 16:14(9) | 17:43
26 | 08:01 16:03 (9) | 07:06
| 16:48 11 16:14(9) | 17:45
27| 08:00 16:04 (9) | 07:04
| 16:50 11 16:15(9) | 17:47
28| 07:59 16:04 (9) | 07:02
| 16:52 10 16:14(9) | 17:49
29 | 07:57 16:06 (9) |
| 16:54 8 16:14(9) |
30 | 07:56 16:07 (9) |
| 16:55 6 16:13(9) |
31| 07:54 16:20 (7) |
| 16:57 4 16:24(7) |
|
|

152

| Mérz

16:19 (7) | 07:00
16:27 (7) | 17:50
16:17 (7) | 06:57
16:28 (7) | 17:52
16:17 (7) | 06:55
16:28 (7) | 17:54
16:17 (7) | 06:53
16:30 (7) | 17:56
16:17 (7) | 06:51
16:30 (7) | 17:58
16:17 (7) | 06:49
16:29 (7) | 17:59
16:17 (7) | 06:46
16:29 (7) | 18:01
16:18 (7) | 06:44
16:28 (7) | 18:03
16:20 (7) | 06:42
16:27 (7) | 18:05

| 06:40

| 18:06

| 06:37

| 18:08

| April

| 06:49
| 19:44
| 06:47
| 19:46
| 06:45
| 19:47
| 06:42
| 19:49
| 06:40
| 19:51
| 06:38
| 19:53
| 06:36
| 19:54
| 06:33
| 19:56
| 06:31
| 19:58
| 06:29
| 19:59
| 06:27
| 20:01
| 06:24
| 20:03
| 06:22
| 20:04
| 06:20

| Mai | Juni | Juli |August | SeptembejOktober | November | Dezember

| 05:00 | 04:57 | 05:33 | 06:22 | 07:11 | 07:05 | 07:55
| 21:20 | 21:34 | 21:03 | 20:01 | 18:52 | 16:46 | 16:06
| 04:59 | 04:57 | 05:35 | 06:24 | 07:13 | 07:06 15:49 (7) | 07:57
| 21:21 | 21:34 | 21:01 | 19:59 | 18:49 | 16:44 8 15:57(7) | 16:05
| 04:58 | 04:58 | 05:36 | 06:26 | 07:15 | 07:08 15:48 (7) | 07:58
| 21:22 | 21:34 | 20:59 | 19:56 | 18:47 | 16:42 10 15:58(7) | 16:04
| 04:57 | 04:59 | 05:38 | 06:27 | 07:16 | 07:10 15:47 (7) | 08:00
| 21:23 | 21:33 | 20:58 | 19:54 | 18:45 | 16:40 12 15:59(7) | 16:04
| 04:57 | 05:00 | 05:39 | 06:29 | 07:18 | 07:12 15:47 (7) | 08:01
| 21:24 | 21:33 | 20:56 | 19:52 | 18:43 | 16:39 12 15:59(7) | 16:03
| 04:56 | 05:01 | 05:41 | 06:31 | 07:20 | 07:14 15:47 (7) | 08:02
| 21:25 | 21:32 | 20:54 | 19:50 | 18:40 | 16:37 12 15:59(7) | 16:03
| 04:55 | 05:01 | 05:42 | 06:32 | 07:21 | 07:15 15:47 (7) | 08:03
| 21:26 | 21:32 | 20:52 | 19:47 | 18:38 | 16:35 12 15:59(7) | 16:03
| 04:55 | 05:02 | 05:44 | 06:34 | 07:23 | 07:17 15:48 (7) | 08:05
| 21:27 | 21:31 | 20:50 | 19:45 | 18:36 | 16:34 11 15:59(7) | 16:02
| 04:54 | 05:03 | 05:45 | 06:35 | 07:25 | 07:19 15:48 (7) | 08:06
| 21:28 | 21:30 | 20:49 | 19:43 | 18:34 | 16:32 11 15:59(7) | 16:02
| 04:54 | 05:04 | 05:47 | 06:37 | 07:26 | 07:21 15:50 (7) | 08:07
| 21:29 | 21:30 | 20:47 | 19:40 | 18:31 | 16:30 8  15:58(7) | 16:02
| 04:54 | 05:05 | 05:49 | 06:39 | 07:28 | 07:23 15:52 (7) | 08:08
| 21:30 | 21:29 | 20:45 | 19:38 | 18:29 | 16:29 4 15:56 (7) | 16:02
| 04:53 | 05:06 | 05:50 | 06:40 | 07:30 | 07:24 15:39 (9) | 08:09
| 21:30 | 21:28 | 20:43 | 19:36 | 18:27 | 16:27 6 15:45(9) | 16:01
| 04:53 | 05:07 | 05:52 | 06:42 | 07:31 | 07:26 15:38 (9) | 08:10
| 21:31 | 21:27 | 20:41 | 19:33 | 18:25 | 16:26 8  15:46 (9) | 16:01
| 04:53 | 05:09 | 05:53 | 06:43 | 07:33 | 07:28 15:37 (9) | 08:11
| 21:32 | 21:26 | 20:39 | 19:31 | 18:22 | 16:24 10 15:47(9) | 16:01
| 04:53 | 05:10 | 05:55 | 06:45 | 07:35 | 07:30 15:36 (9) | 08:12
| 21:32 | 21:25 | 20:37 | 19:29 | 18:20 | 16:23 11 15:47(9) | 16:01
| 04:53 | 05:11 | 05:57 | 06:47 | 07:36 | 07:31 15:36 (9) | 08:13
| 21:33 | 21:24 | 20:35 | 19:27 | 18:18 | 16:21 11 15:47(9) | 16:02
| 04:52 | 05:12 | 05:58 | 06:48 | 07:38 | 07:33 15:37 (9) | 08:14
| 21:33 | 21:23 | 20:33 | 19:24 | 18:16 | 16:20 10 15:47(9) | 16:02
| 04:52 | 05:13 | 06:00 | 06:50 | 07:40 | 07:35 15:38 (9) | 08:14
| 21:34 | 21:22 | 20:31 | 19:22 | 18:14 | 16:19 9  15:47(9) | 16:02
| 04:52 | 05:15 | 06:01 | 06:52 | 07:42 | 07:36 15:38 (9) | 08:15
| 21:34 | 21:21 | 20:29 | 19:20 | 18:12 | 16:18 8  15:46 (9) | 16:02
| 04:53 | 05:16 | 06:03 | 06:53 | 07:43 | 07:38 15:40 (9) | 08:16
| 21:34 | 21:20 | 20:27 | 19:17 | 18:10 | 16:16 5 15:45(9) | 16:03
| 04:53 | 05:17 | 06:05 | 06:55 | 07:45 | 07:40 15:42 (9) | 08:16
| 21:34 | 21:19 | 20:25 | 19:15 | 18:08 | 16:15 2 15:44(9) | 16:03
| 04:53 | 05:19 | 06:06 | 06:56 | 07:47 17:20 (8) | 07:41 | 08:17
| 21:35 | 21:17 | 20:23 | 19:13 | 18:05 8 17:28(8) | 16:14 | 16:04
| 04:53 | 05:20 | 06:08 | 06:58 | 07:49 17:19(8) | 07:43 | 08:17
| 21:35 | 21:16 | 20:21 | 19:10 | 18:03 10 17:29(8) | 16:13 | 16:04
| 04:53 | 05:21 | 06:10 | 07:00 | 07:50 17:19 (8) | 07:45 | 08:18
| 21:35 | 21:15 | 20:18 | 19:08 | 18:01 10 17:29(8) | 16:12 | 16:05
| 04:54 | 05:23 | 06:11 | 07:01 | 06:52 16:19 (8) | 07:46 | 08:18
| 21:35 | 21:13 | 20:16 | 19:06 | 16:59 10 16:29(8) | 16:11 | 16:05
| 04:54 | 05:24 | 06:13 | 07:03 | 06:54 16:19 (8) | 07:48 | 08:18
| 21:35 | 21:12 | 20:14 | 19:03 | 16:57 9 16:28(8) | 16:10 | 16:06
| 04:55 | 05:26 | 06:14 | 07:05 | 06:56 16:20 (8) | 07:49 | 08:19
| 21:35 | 21:10 | 20:12 | 19:01 | 16:55 6  16:26(8) | 16:09 | 16:07
| 04:55 | 05:27 | 06:16 | 07:06 | 06:58 16:22 (8) | 07:51 | 08:19
| 21:35 | 21:09 | 20:10 | 18:59 | 16:53 3 16:25(8) | 16:08 | 16:07
| 04:56 | 05:29 | 06:18 | 07:08 | 06:59 | 07:52 | 08:19
| 21:35 | 21:07 | 20:08 | 18:56 | 16:52 | 16:07 | 16:08
| 04:56 | 05:30 | 06:19 | 07:10 | 07:01 | 07:54 | 08:19
| 21:34 | 21:06 | 20:05 | 18:54 | 16:50 | 16:06 | 16:09
| | 05:32 | 06:21 | | 07:03 | | 08:19
| | 21:04 | 20:03 | | 16:48 | | 16:10
| 498 | 501 | 453 | 381 | 332 | 267 | 244
| | | | | |

56

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

Tag im Monat Sonnenaufgang  (SS:MM)
Sonnenuntergang (SS:MM)

Minuten mit Schatten

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

windPRO 3.1.633 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk

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

LQM

SHADOW - Kalender
Berechnung: 180604_PG_VB_24 WEASchattenrezeptor: D - I0 4

Voraussetzungen fiir Berechnung des Schattenwurfs
Die dargestellten Zeiten sind die astronomisch maximal mdgliche Beschattungsdauer, berechnet unter folgenden Annahmen:

Die Sonne scheint tdglich von Sonnenauf- bis -untergang

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

|Januar
1]08:19
| 16:11
2]08:19
| 16:13
3108:19
| 16:14
4] 08:19
| 16:15
5108:19
| 16:16
6]08:18
| 16:17
7108:18
| 16:18
8108:18
| 16:20
9| 08:17
| 16:21
10 | 08:17
| 16:22
11 ] 08:16
| 16:24
12 | 08:15
| 16:25
13| 08:15
| 16:27
14 | 08:14
| 16:28
15 | 08:13
| 16:30
16 | 08:12
| 16:31
17| 08:11
| 16:33
18 | 08:10
| 16:35
19 | 08:09
| 16:36
20 | 08:08
| 16:38
21 | 08:07
| 16:40
22 | 08:06
| 16:41
23 | 08:05
| 16:43
24 | 08:04
| 16:45
25 | 08:03
| 16:46
26 | 08:01
| 16:48
27 | 08:00
| 16:50
28 | 07:59
| 16:52
29 | 07:57
| 16:54
30 | 07:56
| 16:55
31| 07:54
| 16:57

Sonnenscheinstunden | 259
astr.max.mdgl.Beschattung |
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12

13

13

13
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10
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| Februar

15:46 (9) | 07:38
15:48 (9) | 17:16
15:45 (9) | 07:36
15:50 (9) | 17:18
15:45 (9) | 07:34
15:52 (9) | 17:19
15:45 (9) | 07:32
15:54 (9) | 17:21
15:45 (9) | 07:30
15:55 (9) | 17:23
15:45 (9) | 07:28
15:56 (9) | 17:25
15:45 (9) | 07:26
15:56 (9) | 17:27
15:46 (9) | 07:24
15:57 (9) | 17:29
15:46 (9) | 07:22
15:57 (9) | 17:30
15:47 (9) | 07:20
15:57 (9) | 17:32
15:47 (9) | 07:18
15:56 (9) | 17:34
15:48 (9) | 07:16
16:04 (7) | 17:36
15:50 (9) | 07:14
16:06 (7) | 17:38
15:57 (7) | 07:12
16:07 (7) | 17:40
15:57 (7) | 07:10
16:08 (7) | 17:41
15:57 (7) | 07:08
16:09 (7) | 17:43
15:57 (7) | 07:06
16:09 (7) | 17:45
15:57 (7) | 07:04
16:10 (7) | 17:47
15:57 (7) | 07:02
16:10 (7) | 17:49
15:58 (7) |
16:11 (7) |
15:58 (7) |
16:10 (7) |
15:59 (7) |
16:09 (7) |
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| Mérz

16:01 (7) | 07:00
16:08 (7) | 17:50
| 06:57
| 17:52
| 06:55
| 17:54
| 06:53
| 17:56
| 06:51
| 17:58
| 06:49
| 17:59
16:38 (8) | 06:46
16:41 (8) | 18:01
16:36 (8) | 06:44
16:43 (8) | 18:03
16:36 (8) | 06:42
16:46 (8) | 18:05
16:36 (8) | 06:40
16:46 (8) | 18:06
16:35 (8) | 06:37
16:46 (8) | 18:08
16:36 (8) | 06:35
16:46 (8) | 18:10
16:36 (8) | 06:33
16:45 (8) | 18:12
16:37 (8) | 06:31
16:44 (8) | 18:13
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| 06:42
| 19:49
| 06:40
| 19:51
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0:13
6:09

0:21

Lizenzierter Anwender:

VSB Neue Energien Deutschland GmbH
Schweizer StraBe 3a

DE-01069 Dresden

+49 (0) 351 /211 83 - 46

Bernd.Hemmers / marina.eismann@vsb.energy

Berechnet:

29.06.2018 11:54/3.1.633
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Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergegeben (Sommerzeit wie Bezugsjahr):

Tag im Monat

Sonnenaufgang

Sonnenuntergang (SS:MM)

(SS:MM)

Minuten mit Schatten

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

windPRO 3.1.633 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk

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

20620812:13/4  WINAPRO .



Projekt: Lizenzierter Anwender:
LQM VSB Neue Energien Deutschland GmbH
Schweizer StraBe 3a
DE-01069 Dresden
+49 (0) 351 /211 83 - 46
Bernd.Hemmers / marina.eismann@vsb.energy

Berechnet:

29.06.2018 11:54/3.1.633

SHADOW - Kalender

Berechnung: 180604_PG_VB_24 WEASchattenrezeptor: D - I0 4

Voraussetzungen fiir Berechnung des Schattenwurfs

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

| Juli |August | SeptembejOktober | November | Dezember

1] 04:57 | 05:33 | 06:22 | 07:11 | 07:05 16:04 (8) | 07:55 15:27 (9)

| 21:34 | 21:03 | 20:01 | 18:52 | 16:46 11 16:15(8) | 16:06 5 15:32(9)

2 | 04:57 | 05:35 | 06:24 | 07:13 | 07:06 16:05 (8) | 07:57 15:29 (9)

| 21:34 | 21:01 | 19:59 | 18:49 | 16:44 9 16:14(8) | 16:05 3 15:32(9)
3] 04:58 | 05:36 | 06:26 | 07:15 | 07:08 16:06 (8) | 07:58
|21:34 | 20:59 | 19:56 | 18:47 | 16:42 6 16:12(8) | 16:04
4| 04:59 | 05:38 | 06:27 | 07:16 | 07:10 16:09 (8) | 08:00
| 21:33 | 20:58 | 19:54 | 18:45 | 16:40 1 16:10(8) | 16:04
5] 05:00 | 05:39 | 06:29 | 07:18 | 07:12 | 08:01
| 21:33 | 20:56 | 19:52 | 18:43 | 16:39 | 16:03
6 | 05:01 | 05:41 | 06:31 | 07:20 | 07:14 | 08:02
| 21:32 | 20:54 | 19:50 | 18:40 | 16:37 | 16:03
7] 05:01 | 05:42 | 06:32 | 07:21 | 07:15 | 08:03
| 21:32 | 20:52 | 19:47 | 18:38 | 16:35 | 16:03
8] 05:02 | 05:44 | 06:34 | 07:23 | 07:17 | 08:05
| 21:31 [20:50 | 19:45 | 18:36 | 16:34 | 16:02
9 | 05:03 | 05:45 | 06:35 | 07:25 | 07:19 15:35(7) | 08:06
| 21:30 | 20:49 | 19:43 | 18:34 | 16:32 1 15:36 (7) | 16:02
10 | 05:04 | 05:47 | 06:37 | 07:26 | 07:21 15:32 (7) | 08:07
| 21:30 | 20:47 | 19:40 | 18:31 | 16:30 7 15:39(7) | 16:02
11 | 05:05 | 05:49 | 06:39 | 07:28 | 07:23 15:31 (7) | 08:08
| 21:29 | 20:45 | 19:38 | 18:29 | 16:29 10 15:41(7) | 16:02
12 | 05:06 | 05:50 | 06:40 | 07:30 | 07:24 15:30 (7) | 08:09
| 21:28 | 20:43 | 19:36 | 18:27 | 16:27 12 15:42 (7) | 16:01
13 | 05:07 | 05:52 | 06:42 | 07:31 | 07:26 15:30 (7) | 08:10
|21:27 | 20:41 |19:33 | 18:25 | 16:26 12 15:42(7) | 16:01
14 ] 05:09 | 05:53 | 06:43 | 07:33 | 07:28 15:30 (7) | 08:11
| 21:26 | 20:39 | 19:31 | 18:22 | 16:24 13 15:43(7) | 16:01
15 | 05:10 | 05:55 | 06:45 | 07:35 | 07:30 15:29 (7) | 08:12
| 21:25 | 20:37 | 19:29 | 18:20 | 16:23 13 15:42(7) | 16:01
16 | 05:11 | 05:57 | 06:47 | 07:36 | 07:31 15:29 (7) | 08:13
| 21:24 | 20:35 | 19:27 | 18:18 | 16:21 13 15:42(7) | 16:02
17 | 05:12 | 05:58 | 06:48 | 07:38 | 07:33 15:30 (7) | 08:14
| 21:23 | 20:33 | 19:24 | 18:16 | 16:20 12 15:42 (7) | 16:02
18 | 05:13 | 06:00 | 06:50 | 07:40 | 07:35 15:31 (7) | 08:14
|21:22 ] 20:31 [19:22 | 18:14 | 16:19 11 15:42(7) | 16:02
19 | 05:15 | 06:01 | 06:52 | 07:42 | 07:36 15:32 (7) | 08:15
| 21:21 | 20:29 | 19:20 | 18:12 | 16:18 10  15:42(7) | 16:02
20 | 05:16 | 06:03 | 06:53 | 07:43 | 07:38 15:25 (9) | 08:16
| 21:20 | 20:27 | 19:17 | 18:10 | 16:16 13 15:41(7) | 16:03
21 ] 05:17 | 06:05 | 06:55 | 07:45 | 07:40 15:24 (9) | 08:16
| 21:19 | 20:25 | 19:15 | 18:08 | 16:15 12 15:40(7) | 16:03
22| 05:19 | 06:06 | 06:56 | 07:47 | 07:41 15:23 (9) | 08:17
| 21:17 | 20:23 | 19:13 | 18:05 | 16:14 9 15:32(9) | 16:04
23| 05:20 | 06:08 | 06:58 | 07:49 | 07:43 15:23 (9) | 08:17
| 21:16 | 20:21 | 19:10 | 18:03 | 16:13 10 15:33(9) | 16:04
24| 05:21 | 06:10 | 07:00 | 07:50 | 07:45 15:23 (9) | 08:18
| 21:15 | 20:18 | 19:08 | 18:01 | 16:12 11 15:34(9) | 16:05
25 ] 05:23 | 06:11 | 07:01 | 06:52 | 07:46 15:24 (9) | 08:18
| 21:13 | 20:16 | 19:06 | 16:59 | 16:11 11 15:35(9) | 16:05
26 | 05:24 | 06:13 | 07:03 | 06:54 | 07:48 15:23 (9) | 08:19
| 21:12 | 20:14 | 19:03 | 16:57 | 16:10 11 15:34(9) | 16:06
27 | 05:26 | 06:14 | 07:05 | 06:56 16:09 (8) | 07:49 15:24 (9) | 08:19
| 21:10 | 20:12 | 19:01 | 16:55 2 16:11(8) | 16:09 11 15:35(9) | 16:07
28 | 05:27 | 06:16 | 07:06 | 06:58 16:07 (8) | 07:51 15:25(9) | 08:19
| 21:09 | 20:10 | 18:59 | 16:53 7  16:14(8) | 16:08 10 15:35(9) | 16:07
29 | 05:29 | 06:18 | 07:08 | 06:59 16:06 (8) | 07:52 15:25(9) | 08:19
| 21:07 | 20:08 | 18:56 | 16:52 9 16:15(8) | 16:07 9 15:34(9) | 16:08
30 | 05:30 | 06:19 | 07:10 | 07:01 16:05 (8) | 07:54 15:26 (9) | 08:19
| 21:06 | 20:05 | 18:54 | 16:50 11 16:16 (8) | 16:06 7 15:33(9) | 16:09
31 ] 05:32 | 06:21 | | 07:03 16:04 (8) | | 08:19
| 21:04 | 20:03 | | 16:48 11 16:15(8) | | 16:10
Sonnenscheinstunden | 501 | 453 | 381 | 332 | 267 | 244

astr.max.mdgl.Beschattung | | | | 40 | 255 | 8
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 3.1.633 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk 29.06.2018 12:13 /5 WI nd PRO .



Lizenzierter Anwender:

VSB Neue Energien Deutschland GmbH
Schweizer StraBe 3a

DE-01069 Dresden

Projekt:

LQM

SHADOW - Kalender

Berechnung: 180604_PG_VB_24 WEASchattenrezeptor: E - IO 5 Ost
Voraussetzungen fiir Berechnung des Schattenwurfs
Die dargestellten Zeiten sind die astronomisch maximal mdgliche Beschattungsdauer, berechnet unter folgenden Annahmen:

Die Sonne scheint tdglich von Sonnenauf- bis -untergang
Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung

Die Windenergieanlage/n ist/sind immer in Betrieb

+49 (0) 351 /211 83 - 46
Bernd.Hemmers / marina.eismann@vsb.energy

Berechnet:

29.06.2018 11:54/3.1.633

|Januar | Februar | Mérz | April | Mai | Juni
1]08:19 14:49 (13) | 07:53 15:16 (5) | 07:00 | 06:49 17:31 (6) | 05:45 | 05:00
| 16:11 21 15:10 (13) | 16:59 25 15:41 (5) | 17:50 | 19:44 36 18:07 (6) | 20:35 | 21:20
2] 08:19 14:50 (13) | 07:51 15:15 (5) | 06:57 | 06:47 17:30 (6) | 05:43 | 04:59
| 16:13 20 15:10(13) | 17:01 27 15:42 (5) | 17:52 | 19:46 39  19:20 (9) | 20:36 | 21:21
3] 08:19 14:51 (13) | 07:50 15:14 (5) | 06:55 | 06:45 17:31 (6) | 05:41 | 04:58
| 16:14 20  15:11(13) | 17:03 28 15:42 (5) | 17:54 | 19:47 41 19:22(9) | 20:38 | 21:22
4] 08:19 14:51 (13) | 07:48 15:14 (5) | 06:53 17:25 (10) | 06:42 17:32(6) | 05:39 | 04:57
| 16:15 21 15:12(13) | 17:05 30 15:44 (5) | 17:56 3 17:28(10) | 19:49 41 19:23(9) | 20:40 | 21:23
5108:19 14:51 (13) | 07:46 15:14 (5) | 06:51 17:22 (10) | 06:40 17:34 (6) | 05:37 | 04:57
| 16:16 21 15:12(13) | 17:06 30 15:44 (5) | 17:58 9 17:31(10) | 19:51 38 19:24 (9) | 20:41 | 21:24
6]08:18 14:52 (13) | 07:45 15:13 (5) | 06:49 17:21 (10) | 06:38 17:34 (6) | 05:35 | 04:56
| 16:17 21 15:13(13) | 17:08 32 15:45 (5) | 17:59 11 17:32(10) | 19:53 36 19:23(9) | 20:43 | 21:25
71 08:18 14:52 (13) | 07:43 15:13 (5) | 06:46 17:20 (10) | 06:36 17:36 (6) | 05:34 | 04:56
| 16:18 21 15:13(13) | 17:10 32 15:45 (5) | 18:01 12 17:32 (10) | 19:54 30 19:22(9) | 20:45 | 21:26
8 08:17 14:52 (13) | 07:41 15:12 (5) | 06:44 17:19 (10) | 06:33 17:39 (6) | 05:32 | 04:55
| 16:20 21 15:13(13) | 17:12 33 15:45 (5) | 18:03 13 17:32(10) | 19:56 20 19:20 (9) | 20:46 | 21:27
9| 08:17 14:53 (13) | 07:39 15:12 (5) | 06:42 17:20 (10) | 06:31 17:43 (6) | 05:30 | 04:55
| 16:21 26 15:43(12) | 17:14 33 15:45 (5) | 18:05 12 17:32(10) | 19:58 8 17:51(6) | 20:48 | 21:28
10 | 08:16 14:53 (13) | 07:38 15:13 (5) | 06:40 17:20 (10) | 06:29 | 05:28 | 04:54
| 16:22 28  15:44 (12) | 17:16 33 15:46 (5) | 18:06 11 17:31(10) | 19:59 | 20:49 | 21:29
11 ] 08:16 14:54 (13) | 07:36 15:13 (5) | 06:37 17:21 (10) | 06:27 | 05:27 | 04:54
| 16:24 29  15:45(12) | 17:18 38 16:38 (11) | 18:08 8 17:29(10) | 20:01 | 20:51 | 21:30
12 ] 08:15 14:55 (13) | 07:34 15:14 (5) | 06:35 17:26 (4) | 06:24 | 05:25 | 04:53
| 16:25 31 15:47(12) | 17:19 43 16:41(11) | 18:10 10 17:36 (4) | 20:03 | 20:53 | 21:30
13 ] 08:15 14:56 (13) | 07:32 15:14 (5) | 06:33 17:24 (4) | 06:22 19:08 (3) | 05:24 | 04:53
|16:27 31 15:48(12) | 17:21 46 16:42 (11) | 18:12 13 17:37 (4) | 20:04 8  19:16 (3) | 20:54 | 21:31
14| 08:14 14:56 (13) | 07:30 15:14 (5) | 06:31 17:22 (4) | 06:20 19:05 (3) | 05:22 | 04:53
| 16:28 32 15:49(12) | 17:23 47  16:43 (11) | 18:13 16 17:38 (4) | 20:06 14 19:19(3) | 20:56 | 21:32
15 | 08:13 14:57 (13) | 07:28 15:15 (5) | 06:28 17:22 (4) | 06:18 19:03 (3) | 05:20 | 04:53
| 16:30 31 15:49 (12) | 17:25 47  16:44 (11) | 18:15 16 17:38 (4) | 20:08 17 19:20 (3) | 20:57 | 21:32
16 | 08:12 14:58 (13) | 07:26 15:16 (5) | 06:26 16:47 (6) | 06:16 19:02 (3) | 05:19 | 04:53
| 16:31 30 15:50(12) | 17:27 46  16:44 (11) | 18:17 29 17:38 (4) | 20:09 19 19:21(3) | 20:59 | 21:33
17 ] 08:11 14:59 (13) | 07:24 15:17 (5) | 06:24 16:42 (6) | 06:13 19:00 (3) | 05:17 | 04:52
| 16:33 30 15:51(12) | 17:29 45 16:45(11) | 18:18 36 17:37 (4) | 20:11 22 19:22(3) | 21:00 | 21:33
18 | 08:10 15:01 (13) | 07:22 15:18 (5) | 06:21 16:40 (6) | 06:11 18:59 (3) | 05:16 | 04:52
| 16:35 28 15:51(12) | 17:30 43 16:45(11) | 18:20 40 17:37 (4) | 20:13 23 19:22 (3) | 21:02 | 21:33
19 | 08:09 15:02 (13) | 07:20 15:20 (5) | 06:19 16:38 (6) | 06:09 18:58 (3) | 05:15 | 04:53
| 16:36 25 15:51(12) | 17:32 37 16:44 (11) | 18:22 43 17:37 (4) | 20:15 27 19:47 (7) | 21:03 | 21:34
20 | 08:08 15:04 (13) | 07:18 15:21 (5) | 06:17 16:36 (6) | 06:07 18:58 (3) | 05:13 | 04:53
| 16:38 20 15:51(12) | 17:34 33 16:43 (11) | 18:24 43 17:34 (4) | 20:16 31 19:49 (7) | 21:05 | 21:34
21 | 08:07 15:37 (12) | 07:16 15:25 (5) | 06:15 16:35 (6) | 06:05 18:57 (3) | 05:12 | 04:53
| 16:40 14 15:51(12) | 17:36 24 16:42 (11) | 18:25 41 17:32 (4) | 20:18 35  19:50 (7) | 21:06 | 21:34
22 | 08:06 15:38 (12) | 07:14 16:28 (11) | 06:12 16:34 (6) | 06:03 18:57 (3) | 05:11 | 04:53
| 16:41 14 15:52 (12) | 17:38 13 16:41(11) | 18:27 35 17:09 (6) | 20:20 36 19:51(7) | 21:07 | 21:35
23 | 08:05 15:39 (12) | 07:12 16:31 (11) | 06:10 16:32 (6) | 06:01 18:57 (3) | 05:09 | 04:53
| 16:43 12 15:51(12) | 17:40 8 16:39 (11) | 18:29 37 17:09 (6) | 20:21 36 19:51(7) | 21:09 | 21:35
24 | 08:04 15:40 (12) | 07:10 | 06:08 16:32 (6) | 05:59 18:58 (3) | 05:08 | 04:53
| 16:45 10 15:50 (12) | 17:41 | 18:30 37 17:09 (6) | 20:23 35  19:51(7) | 21:10 | 21:35
25 | 08:02 15:42 (12) | 07:08 | 06:05 16:31 (6) | 05:57 18:58 (3) | 05:07 | 04:54
| 16:46 8 15:50(12) | 17:43 | 18:32 39 17:10 (6) | 20:25 32 19:50 (7) | 21:12 | 21:35
26 | 08:01 15:45 (12) | 07:06 | 06:03 16:31 (6) | 05:55 18:59 (3) | 05:06 | 04:54
| 16:48 1 15:46 (12) | 17:45 | 18:34 39 17:10 (6) | 20:26 29 19:49 (7) | 21:13 | 21:35
27 | 08:00 | 07:04 | 06:01 16:30 (6) | 05:53 18:59 (3) | 05:05 | 04:55
| 16:50 | 17:47 | 18:36 39 17:09 (6) | 20:28 22 19:46 (7) | 21:14 | 21:35
28 | 07:58 15:22 (5) | 07:02 | 05:58 16:30 (6) | 05:51 19:02 (3) | 05:04 | 04:55
| 16:52 10 15:32 (5) | 17:49 | 18:37 39 17:09 (6) | 20:30 15 19:17 (3) | 21:15 | 21:35
29 | 07:57 15:20 (5) | | 06:56 17:30 (6) | 05:49 19:03 (3) | 05:03 | 04:56
| 16:54 16 15:36 (5) | | 19:39 39 18:09 (6) | 20:31 12 19:15(3) | 21:17 | 21:35
30 | 07:56 15:18 (5) | | 06:54 17:30 (6) | 05:47 19:06 (3) | 05:02 | 04:56
| 16:55 19 15:37 (5) | | 19:41 38 18:08 (6) | 20:33 5 19:11(3) | 21:18 | 21:34
31| 07:54 15:17 (5) | | 06:52 17:30 (6) | | 05:01 |
| 16:57 22 15:39 (5) | | 19:42 38 18:08 (6) | | 21:19 |
Sonnenscheinstunden | 259 | 278 | 367 | 416 | 485 | 498
astr.max.mdgl.Beschattung | 633 | 773 | 746 | 707 | |

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

Tag im Monat

Sonnenaufgang

Sonnenuntergang (SS:MM)

(SS:MM)

Minuten mit Schatten

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

windPRO 3.1.633 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk

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

20620812:13/6  WINAPRO .



Projekt:

LQM

SHADOW - Kalender

Berechnung: 180604_PG_VB_24 WEASchattenrezeptor: E - IO 5 Ost
Voraussetzungen fiir Berechnung des Schattenwurfs
Die dargestellten Zeiten sind die astronomisch maximal mdgliche Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint tdglich von Sonnenauf- bis -untergang
Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb

Sonnenscheinstunden |

| Juli

1] 04:57
| 21:34
2| 04:57
| 21:34
3]04:58
| 21:33
4] 04:59
| 21:33

5 | 05:00
| 21:33

6 | 05:01
| 21:32
7] 05:01
| 21:31

8 | 05:02
| 21:31
9] 05:03
| 21:30

10 | 05:04
| 21:29

11 | 05:05
| 21:29

12 | 05:06
| 21:28

13 | 05:08
| 21:27

14 | 05:09
| 21:26

15 | 05:10
| 21:25

16 | 05:11
| 21:24

17 | 05:12
| 21:23

18 | 05:13
| 21:22

19 | 05:15
| 21:21
20 | 05:16
| 21:20
21| 05:17
| 21:18
22| 05:19
| 21:17
23| 05:20
| 21:16
24| 05:21
| 21:15
25 | 05:23
| 21:13
26 | 05:24
| 21:12
27| 05:26
| 21:10
28 | 05:27
| 21:09
29 | 05:29
| 21:07
30 | 05:30
| 21:06

31 05:32
| 21:04
501

astr.max.mdgl.Beschattung |

| August

5:33
1:03
5:35
1:01
5:36
0:59
5:38
0:58
5:39
0:56
5:41
0:54
5:42
0:52
5:44
0:50
5:45
0:49
5:47
0:47
5:49
0:45
5:50
0:43
5:52
0:41
5:53
0:39
5:55
0:37
5:57
0:35
5:58
0:33
6:00
0:31
6:01
0:29
6:03
0:27
6:05
0:25
6:06
0:23
6:08
0:21
6:10
0:18
6:11
0:16
6:13
0:14
6:14
0:12
6:16
0:10
6:18
0:08
6:19
0:05
6:21
0:03
453
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22

20
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13

424

| September
| 06:22
| 20:01
| 06:24
| 19:59
| 06:26
| 19:56 7
| 06:27
| 19:54 20
| 06:29
| 19:52 30
| 06:31
|19:50 36
| 06:32
|19:47 39
| 06:34
|19:45 41
| 06:35
| 19:43 40
| 06:37
| 19:40 38
| 06:39
|19:38 36
| 06:40
| 19:36 38
19:13 (3) | 06:42
19:20 (3) | 19:33 38
19:10 (3) | 06:43
19:23(3) | 19:31 38
19:08 (3) | 06:45
19:24 (3) | 19:29 40
19:07 (3) | 06:47
19:55 (7) | 19:26 40
19:05 (3) | 06:48
19:56 (7) | 19:24 38
19:05 (3) | 06:50
19:57 (7) | 19:22 38
19:04 (3) | 06:52
19:57 (7) | 19:20 38
19:03 (3) | 06:53
19:57 (7) | 19:17 36
19:03 (3) | 06:55
19:57 (7) | 19:15 36
19:02 (3) | 06:56
19:55(7) | 19:13 41
19:02 (3) | 06:58
19:53 (7) | 19:10 44
19:02 (3) | 07:00
19:51 (7) | 19:08 42
19:03 (3) | 07:01
19:25 (3) | 19:06 42
19:02 (3) | 07:03
19:24 (3) | 19:03 39
19:03 (3) | 07:05
19:23 (3) | 19:01 33
19:04 (3) | 07:06
19:21 (3) | 18:59 21
19:06 (3) | 07:08
19:19(3) | 18:56 16
19:08 (3) | 07:10
19:16 (3) | 18:54 14
|
|
| 381
| 959

| Oktober

| 07:11
| 18:52
| 07:13
| 18:49
17:42 (6) | 07:14
17:49 (6) | 18:47
17:36 (6) | 07:16
19:17 (9) | 18:45
17:33 (6) | 07:18
19:19 (9) | 18:43
17:30 (6) | 07:19
19:19 (9) | 18:40
17:29 (6) | 07:21
19:20 (9) | 18:38
17:27 (6) | 07:23
19:18 (9) | 18:36
17:26 (6) | 07:25
19:16 (9) | 18:34
17:24 (6) | 07:26
19:13 (9) | 18:31
17:23 (6) | 07:28
17:59 (6) | 18:29
17:22 (6) | 07:30
18:00 (6) | 18:27
17:21 (6) | 07:31
17:59 (6) | 18:25
17:21 (6) | 07:33
17:59 (6) | 18:22
17:19 (6) | 07:35
17:59 (6) | 18:20
17:19 (6) | 07:36
17:59 (6) | 18:18
17:19 (6) | 07:38
17:57 (6) | 18:16
17:19 (6) | 07:40
17:57 (6) | 18:14
17:19 (6) | 07:42
17:57 (6) | 18:12
17:19 (6) | 07:43
17:55 (6) | 18:10
17:19 (6) | 07:45
17:55 (6) | 18:08
17:19 (6) | 07:47
18:16 (4) | 18:05
17:20 (6) | 07:49
18:19 (4) | 18:03
17:22 (6) | 07:50
18:20 (4) | 18:01
17:22 (6) | 06:52
18:20 (4) | 16:59
17:24 (6) | 06:54
18:20 (4) | 16:57
17:27 (6) | 06:56
18:20 (4) | 16:55
17:32 (6) | 06:57
18:19 (4) | 16:53
18:03 (4) | 06:59
18:19 (4) | 16:52
18:04 (4) | 07:01
18:18 (4) | 16:50
| 07:03
| 16:48
| 332
|

—

1
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47

45
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Lizenzierter Anwender:
VSB Neue Energien Deutschland GmbH
Schweizer StraBe 3a
DE-01069 Dresden

+49 (0) 351 /211 83 - 46
Bernd.Hemmers / marina.eismann@vsb.energy

Berechnet:

29.06.2018 11:54/3.1.633

| November

18:04 (4) | 07:05
18:15 (4) | 16:46
18:01 (10) | 07:06
18:13 (4) | 16:44
17:59 (10) | 07:08
18:09 (10) | 16:42
17:57 (10) | 07:10
18:09 (10) | 16:40
17:56 (10) | 07:12
18:09 (10) | 16:39
17:56 (10) | 07:14
18:09 (10) | 16:37
17:56 (10) | 07:15
18:08 (10) | 16:35
17:57 (10) | 07:17
18:07 (10) | 16:34
17:58 (10) | 07:19
18:05 (10) | 16:32

| 07:21

HOHOHOH%HOHOHOP—‘O
[N}
o

6:19
17:01 (11) | 07:36
17:11 (11) | 16:18
16:59 (11) | 07:38
17:13 (11) | 16:16
15:54 (5) | 07:40
17:13 (11) | 16:15
15:51 (5) | 07:41
17:13 (11) | 16:14
15:49 (5) | 07:43
17:14 (11) | 16:13
15:47 (5) | 07:45
17:14 (11) | 16:12
14:46 (5) | 07:46
16:14 (11) | 16:11
14:45 (5) | 07:48
16:14 (11) | 16:10
14:44 (5) | 07:49
16:13 (11) | 16:09
14:44 (5) | 07:51
16:13 (11) | 16:08
14:43 (5) | 07:52
16:11 (11) | 16:07
14:43 (5) | 07:54
16:10 (11) | 16:06
14:42 (5) |
16:05 (11) |

| 267

|

33

33

33

32

31

30

30

28

26

24

21

19

16

10

10

12

14

14

20

25

27

30

30

32

32

31

31

684

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

Tag im Monat

Sonnenaufgang

(SS:MM)

Sonnenuntergang (SS:MM)

Minuten mit Schatten

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

windPRO 3.1.633 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk

| Dezember

14:42 (5) | 07:55
15:15 (5) | 16:06
14:42 (5) | 07:57
15:15 (5) | 16:05
14:42 (5) | 07:58
15:15 (5) | 16:04
14:43 (5) | 08:00
15:15 (5) | 16:04
14:43 (5) | 08:01
15:14 (5) | 16:03
14:44 (5) | 08:02
15:14 (5) | 16:03
14:44 (5) | 08:03
15:14 (5) | 16:03
14:45 (5) | 08:05
15:13 (5) | 16:02
14:46 (5) | 08:06
15:12 (5) | 16:02
14:47 (5) | 08:07
15:11 (5) | 16:02
14:49 (5) | 08:08
15:10 (5) | 16:02
14:50 (5) | 08:09
15:09 (5) | 16:01
14:52 (5) | 08:10
15:08 (5) | 16:01
14:54 (5) | 08:11
15:04 (5) | 16:01
| 08:12
| 16:01
15:18 (12) | 08:13
15:20 (12) | 16:02
15:15 (12) | 08:14
15:23 (12) | 16:02
15:14 (12) | 08:14
15:24 (12) | 16:02
15:14 (12) | 08:15
15:26 (12) | 16:02
15:13 (12) | 08:16
15:27 (12) | 16:03
15:12 (12) | 08:16
15:26 (12) | 16:03
14:40 (13) | 08:17
15:27 (12) | 16:04
14:39 (13) | 08:17
15:28 (12) | 16:04
14:38 (13) | 08:18
15:28 (12) | 16:05
14:37 (13) | 08:18
15:29 (12) | 16:05
14:36 (13) | 08:18
15:28 (12) | 16:06
14:36 (13) | 08:19
15:29 (12) | 16:07
14:36 (13) | 08:19
15:29 (12) | 16:08
14:36 (13) | 08:19
15:28 (12) | 16:08
14:36 (13) | 08:19
15:28 (12) | 16:09
| 08:19
| 16:10
| 244
|

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

29

27

26

21

21

21

21

20

20

20

20

20

19

20

19

20

19

19

19

19

18

19

19

19

20

19

20

20

20

631

14:36 (13)
15:27 (12)
14:37 (13)
15:27 (12)
14:36 (13)
15:26 (12)
14:37 (13)
14:58 (13)
14:37 (13)
14:58 (13)
14:38 (13)
14:59 (13)
14:38 (13)
14:59 (13)
14:39 (13)
14:59 (13)
14:39 (13)
14:59 (13)
14:40 (13)
15:00 (13)
14:41 (13)
15:01 (13)
14:41 (13)
15:01 (13)
14:42 (13)
15:01 (13)
14:42 (13)
15:02 (13)
14:43 (13)
15:02 (13)
14:42 (13)
15:02 (13)
14:43 (13)
15:02 (13)
14:44 (13)
15:03 (13)
14:45 (13)
15:04 (13)
14:45 (13)
15:04 (13)
14:46 (13)
15:04 (13)
14:46 (13)
15:04 (13)
14:47 (13)
15:06 (13)
14:47 (13)
15:06 (13)
14:47 (13)
15:06 (13)
14:47 (13)
15:06 (13)
14:48 (13)
15:08 (13)
14:49 (13)
15:08 (13)
14:49 (13)
15:09 (13)
14:49 (13)
15:09 (13)
14:50 (13)
15:10 (13)

20620812:13/7  WINAPRO .



Lizenzierter Anwender:

VSB Neue Energien Deutschland GmbH
Schweizer StraBe 3a

DE-01069 Dresden

Projekt:

LQM

SHADOW - Kalender

Berechnung: 180604_PG_VB_24 WEASchattenrezeptor: F - IO 5 Sid
Voraussetzungen fiir Berechnung des Schattenwurfs
Die dargestellten Zeiten sind die astronomisch maximal mdgliche Beschattungsdauer, berechnet unter folgenden Annahmen:

Die Sonne scheint tdglich von Sonnenauf- bis -untergang
Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung

Die Windenergieanlage/n ist/sind immer in Betrieb

+49 (0) 351 /211 83 - 46
Bernd.Hemmers / marina.eismann@vsb.energy

Berechnet:

29.06.2018 11:54/3.1.633

|Januar | Februar | Mérz | April | Mai | Juni
1]08:19 14:49 (13) | 07:53 15:16 (5) | 07:00 | 06:49 17:31 (6) | 05:45 | 05:00
| 16:11 21 15:10 (13) | 16:59 25 15:41 (5) | 17:50 | 19:44 36 18:07 (6) | 20:35 | 21:20
2] 08:19 14:50 (13) | 07:51 15:15 (5) | 06:57 | 06:47 17:30 (6) | 05:43 | 04:59
| 16:13 20 15:10(13) | 17:01 27 15:42 (5) | 17:52 | 19:46 39  19:20 (9) | 20:36 | 21:21
3] 08:19 14:51 (13) | 07:50 15:14 (5) | 06:55 | 06:45 17:31 (6) | 05:41 | 04:58
| 16:14 20  15:11(13) | 17:03 28 15:42(5) | 17:54 | 19:47 40 19:22(9) | 20:38 | 21:22
4] 08:19 14:51 (13) | 07:48 15:14 (5) | 06:53 17:25 (10) | 06:42 17:32(6) | 05:39 | 04:57
| 16:15 21 15:12(13) | 17:05 30 15:44 (5) | 17:56 3 17:28(10) | 19:49 40  19:23(9) | 20:40 | 21:23
5108:19 14:51 (13) | 07:46 15:14 (5) | 06:51 17:22 (10) | 06:40 17:34 (6) | 05:37 | 04:57
| 16:16 21 15:12(13) | 17:06 31 15:45 (5) | 17:58 9 17:31(10) | 19:51 38 19:24 (9) | 20:41 | 21:24
6]08:18 14:52 (13) | 07:45 15:13 (5) | 06:49 17:21 (10) | 06:38 17:34 (6) | 05:35 | 04:56
| 16:17 21 15:13(13) | 17:08 32 15:45 (5) | 17:59 11 17:32(10) | 19:53 36 19:23(9) | 20:43 | 21:25
71 08:18 14:52 (13) | 07:43 15:13 (5) | 06:46 17:20 (10) | 06:36 17:36 (6) | 05:34 | 04:56
| 16:18 21 15:13(13) | 17:10 32 15:45 (5) | 18:01 12 17:32 (10) | 19:54 30 19:22(9) | 20:45 | 21:26
8 08:17 14:52 (13) | 07:41 15:12 (5) | 06:44 17:19 (10) | 06:33 17:39 (6) | 05:32 | 04:55
|16:20 21 15:13(13) | 17:12 33 15:45(5) | 18:03 13 17:32(10) | 19:56 20 19:20 (9) | 20:46 | 21:27
9| 08:17 14:53 (13) | 07:39 15:12 (5) | 06:42 17:20 (10) | 06:31 17:44 (6) | 05:30 | 04:55
| 16:21 26 15:43(12) | 17:14 33 15:45 (5) | 18:05 12 17:32(10) | 19:58 6 17:50 (6) | 20:48 | 21:28
10 | 08:16 14:53 (13) | 07:38 15:13 (5) | 06:40 17:20 (10) | 06:29 | 05:28 | 04:54
| 16:22 28  15:44 (12) | 17:16 33 15:46 (5) | 18:06 11 17:31(10) | 19:59 | 20:49 | 21:29
11 | 08:16 14:54 (13) | 07:36 15:13 (5) | 06:37 17:21 (10) | 06:27 | 05:27 | 04:54
| 16:24 29  15:45(12) | 17:18 38 16:38 (11) | 18:08 8 17:29(10) | 20:01 | 20:51 | 21:30
12 ] 08:15 14:55 (13) | 07:34 15:13 (5) | 06:35 17:26 (4) | 06:24 | 05:25 | 04:53
| 16:25 31 15:47(12) | 17:19 44  16:41(11) | 18:10 10 17:36 (4) | 20:03 | 20:53 | 21:30
13 ] 08:15 14:56 (13) | 07:32 15:14 (5) | 06:33 17:24 (4) | 06:22 19:08 (3) | 05:24 | 04:53
|16:27 31 15:148(12) | 17:21 46  16:42 (11) | 18:12 13 17:37 (4) | 20:04 8 19:16 (3) | 20:54 | 21:31
14| 08:14 14:56 (13) | 07:30 15:14 (5) | 06:31 17:22 (4) | 06:20 19:05 (3) | 05:22 | 04:53
| 16:28 32 15:49(12) | 17:23 47  16:43 (11) | 18:13 16 17:38 (4) | 20:06 14 19:19(3) | 20:56 | 21:32
15 | 08:13 14:57 (13) | 07:28 15:15 (5) | 06:28 17:22 (4) | 06:18 19:03 (3) | 05:20 | 04:53
| 16:30 32 15:50(12) | 17:25 47  16:44 (11) | 18:15 16 17:38 (4) | 20:08 17 19:20 (3) | 20:57 | 21:32
16 | 08:12 14:58 (13) | 07:26 15:16 (5) | 06:26 16:47 (6) | 06:16 19:02 (3) | 05:19 | 04:53
| 16:31 30 15:50(12) | 17:27 46  16:44 (11) | 18:17 28 17:38 (4) | 20:09 19 19:21(3) | 20:59 | 21:33
17 ] 08:11 14:59 (13) | 07:24 15:17 (5) | 06:24 16:42 (6) | 06:13 19:01 (3) | 05:17 | 04:52
| 16:33 30 15:51(12) | 17:29 45 16:45(11) | 18:18 36 17:37 (4) | 20:11 21 19:22(3) | 21:00 | 21:33
18 | 08:10 15:01 (13) | 07:22 15:18 (5) | 06:21 16:40 (6) | 06:11 18:59 (3) | 05:16 | 04:52
|16:35 28 15:51(12) |17:30 43 16:45(11) | 18:20 40  17:37(4) | 20:13 23 19:22(3) | 21:02 | 21:33
19 | 08:09 15:02 (13) | 07:20 15:20 (5) | 06:19 16:38 (6) | 06:09 18:58 (3) | 05:15 | 04:53
| 16:36 25 15:51(12) | 17:32 38 16:44 (11) | 18:22 42 17:36 (4) | 20:15 27 19:47 (7) | 21:03 | 21:34
20 | 08:08 15:04 (13) | 07:18 15:21 (5) | 06:17 16:36 (6) | 06:07 18:58 (3) | 05:13 | 04:53
| 16:38 20 15:51(12) | 17:34 33 16:43 (11) | 18:24 43 17:34 (4) | 20:16 31 19:49 (7) | 21:05 | 21:34
21 | 08:07 15:37 (12) | 07:16 15:25 (5) | 06:15 16:35 (6) | 06:05 18:58 (3) | 05:12 | 04:53
| 16:40 14 15:51(12) | 17:36 24 16:42 (11) | 18:25 41 17:32 (4) | 20:18 34 19:50 (7) | 21:06 | 21:34
22 | 08:06 15:38 (12) | 07:14 16:28 (11) | 06:12 16:34 (6) | 06:03 18:57 (3) | 05:11 | 04:53
| 16:41 14 15:52 (12) | 17:38 13 16:41(11) | 18:27 35 17:09 (6) | 20:20 35  19:51(7) | 21:07 | 21:35
23 | 08:05 15:39 (12) | 07:12 16:31 (11) | 06:10 16:32 (6) | 06:01 18:57 (3) | 05:09 | 04:53
| 16:43 12 15:51(12) | 17:40 8 16:39(11)]18:29 37  17:09(6) | 20:21 36 19:51(7) | 21:09 | 21:35
24 | 08:04 15:40 (12) | 07:10 | 06:08 16:32 (6) | 05:59 18:58 (3) | 05:08 | 04:53
| 16:45 10 15:50 (12) | 17:41 | 18:30 37 17:09 (6) | 20:23 34 19:51(7) | 21:10 | 21:35
25 | 08:02 15:42 (12) | 07:08 | 06:05 16:31 (6) | 05:57 18:58 (3) | 05:07 | 04:54
| 16:46 8 15:50(12) | 17:43 | 18:32 39 17:10 (6) | 20:25 32 19:50 (7) | 21:12 | 21:35
26 | 08:01 15:45 (12) | 07:06 | 06:03 16:31 (6) | 05:55 18:59 (3) | 05:06 | 04:54
| 16:48 1 15:46 (12) | 17:45 | 18:34 39 17:10 (6) | 20:26 29 19:49 (7) | 21:13 | 21:35
27 | 08:00 | 07:04 | 06:01 16:30 (6) | 05:53 18:59 (3) | 05:05 | 04:55
| 16:50 | 17:47 | 18:36 39 17:09 (6) | 20:28 22 19:46 (7) | 21:14 | 21:35
28 | 07:58 15:22 (5) | 07:02 | 05:58 16:30 (6) | 05:51 19:02 (3) | 05:04 | 04:55
| 16:52 10 15:32 (5) | 17:49 | 18:37 39 17:09 (6) | 20:30 15 19:17 (3) | 21:15 | 21:35
29 | 07:57 15:20 (5) | | 06:56 17:30 (6) | 05:49 19:03 (3) | 05:03 | 04:56
| 16:54 16 15:36 (5) | | 19:39 39 18:09 (6) | 20:31 11 19:14 (3) | 21:17 | 21:35
30 | 07:56 15:18 (5) | | 06:54 17:30 (6) | 05:47 19:07 (3) | 05:02 | 04:56
| 16:55 19 15:37 (5) | | 19:41 38 18:08 (6) | 20:33 3 19:10(3) | 21:18 | 21:34
31| 07:54 15:17 (5) | | 06:52 17:30 (6) | | 05:01 |
| 16:57 22 15:39 (5) | | 19:42 37 18:07 (6) | | 21:19 |
Sonnenscheinstunden | 259 | 278 | 367 | 416 | 485 | 498
astr.max.mdgl.Beschattung | 634 | 776 | 743 | 696 | |

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

Tag im Monat

Sonnenaufgang

Sonnenuntergang (SS:MM)

(SS:MM)

Minuten mit Schatten

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

windPRO 3.1.633 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk

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

2062081213/ WINAPRO .



Projekt:

LQM

SHADOW - Kalender

Berechnung: 180604_PG_VB_24 WEASchattenrezeptor: F - IO 5 Sid
Voraussetzungen fiir Berechnung des Schattenwurfs
Die dargestellten Zeiten sind die astronomisch maximal mdgliche Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint tdglich von Sonnenauf- bis -untergang
Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb

Sonnenscheinstunden |

| Juli

1] 04:57
| 21:34
2| 04:57
| 21:34
3]04:58
| 21:33
4] 04:59
| 21:33

5 | 05:00
| 21:33

6 | 05:01
| 21:32
7] 05:01
| 21:31

8 | 05:02
| 21:31
9] 05:03
| 21:30

10 | 05:04
| 21:29

11 | 05:05
| 21:29

12 | 05:06
| 21:28

13 | 05:08
| 21:27

14 | 05:09
| 21:26

15 | 05:10
| 21:25

16 | 05:11
| 21:24

17 | 05:12
| 21:23

18 | 05:13
| 21:22

19 | 05:15
| 21:21
20 | 05:16
| 21:20
21| 05:17
| 21:18
22| 05:19
| 21:17
23| 05:20
| 21:16
24| 05:21
| 21:15
25 | 05:23
| 21:13
26 | 05:24
| 21:12
27| 05:26
| 21:10
28 | 05:27
| 21:09
29 | 05:29
| 21:07
30 | 05:30
| 21:06

31 05:32
| 21:04
501

astr.max.mdgl.Beschattung |

| August

5:33
1:03
5:35
1:01
5:36
0:59
5:38
0:58
5:39
0:56
5:41
0:54
5:42
0:52
5:44
0:50
5:45
0:49
5:47
0:47
5:49
0:45
5:50
0:43
5:52
0:41
5:53
0:39
5:55
0:37
5:57
0:35
5:58
0:33
6:00
0:31
6:01
0:29
6:03
0:27
6:05
0:25
6:06
0:23
6:08
0:21
6:10
0:18
6:11
0:16
6:13
0:14
6:14
0:12
6:16
0:10
6:18
0:08
6:19
0:05
6:21
0:03
453

NONONONONONONONONONONONONONONONONONONONONONONONONONONONONONONO

13

16

24

28

32

34

36

35

34

30

27

22

21

19

17

13

414

| September
| 06:22
| 20:01
| 06:24
| 19:59
| 06:26
| 19:56 6
| 06:27
| 19:54 20
| 06:29
| 19:52 30
| 06:31
|19:50 36
| 06:32
|19:47 39
| 06:34
| 19:45 40
| 06:35
119:43 41
| 06:37
| 19:40 38
| 06:39
|19:38 36
| 06:40
| 19:36 38
19:13 (3) | 06:42
19:19 (3) | 19:33 38
19:10 (3) | 06:43
19:23(3) | 19:31 38
19:08 (3) | 06:45
19:24 (3) | 19:29 39
19:07 (3) | 06:47
19:55 (7) | 19:26 40
19:05 (3) | 06:48
19:55(7) | 19:24 38
19:05 (3) | 06:50
19:57 (7) | 19:22 38
19:04 (3) | 06:52
19:57 (7) | 19:20 38
19:03 (3) | 06:53
19:57 (7) | 19:17 36
19:03 (3) | 06:55
19:57 (7) | 19:15 36
19:02 (3) | 06:56
19:55(7) | 19:13 41
19:03 (3) | 06:58
19:53 (7) | 19:10 43
19:02 (3) | 07:00
19:51 (7) | 19:08 42
19:03 (3) | 07:01
19:25 (3) | 19:06 42
19:03 (3) | 07:03
19:24 (3) | 19:03 39
19:04 (3) | 07:05
19:23 (3) | 19:01 33
19:04 (3) | 07:06
19:21 (3) | 18:59 18
19:06 (3) | 07:08
19:19(3) | 18:56 16
19:08 (3) | 07:10
19:15 (3) | 18:54 14
|
|
| 381
| 953

| Oktober

| 07:11
| 18:52
| 07:13
| 18:49
17:42 (6) | 07:14
17:48 (6) | 18:47
17:36 (6) | 07:16
19:17 (9) | 18:45
17:33 (6) | 07:18
19:19 (9) | 18:43
17:30 (6) | 07:19
19:19 (9) | 18:40
17:29 (6) | 07:21
19:20 (9) | 18:38
17:27 (6) | 07:23
19:18 (9) | 18:36
17:25 (6) | 07:25
19:16 (9) | 18:34
17:24 (6) | 07:26
19:13 (9) | 18:31
17:23 (6) | 07:28
17:59 (6) | 18:29
17:22 (6) | 07:30
18:00 (6) | 18:27
17:21 (6) | 07:31
17:59 (6) | 18:25
17:21 (6) | 07:33
17:59 (6) | 18:22
17:19 (6) | 07:35
17:58 (6) | 18:20
17:19 (6) | 07:36
17:59 (6) | 18:18
17:19 (6) | 07:38
17:57 (6) | 18:16
17:19 (6) | 07:40
17:57 (6) | 18:14
17:19 (6) | 07:42
17:57 (6) | 18:12
17:19 (6) | 07:43
17:55 (6) | 18:10
17:19 (6) | 07:45
17:55 (6) | 18:08
17:19 (6) | 07:47
18:16 (4) | 18:05
17:20 (6) | 07:49
18:18 (4) | 18:03
17:22 (6) | 07:50
18:20 (4) | 18:01
17:22 (6) | 06:52
18:20 (4) | 16:59
17:24 (6) | 06:54
18:20 (4) | 16:57
17:27 (6) | 06:56
18:20 (4) | 16:55
17:33 (6) | 06:57
18:19 (4) | 16:53
18:03 (4) | 06:59
18:19 (4) | 16:52
18:04 (4) | 07:01
18:18 (4) | 16:50
| 07:03
| 16:48
| 332
|

—

1

12

10

12

12

13

12

10

10

14

28

34

39

43

45

47

48

47

46

43

35

578

Lizenzierter Anwender:
VSB Neue Energien Deutschland GmbH
Schweizer StraBe 3a
DE-01069 Dresden

+49 (0) 351 /211 83 - 46
Bernd.Hemmers / marina.eismann@vsb.energy

Berechnet:

29.06.2018 11:54/3.1.633

| November

18:04 (4) | 07:05
18:15 (4) | 16:46
18:01 (10) | 07:06
18:13 (4) | 16:44
17:59 (10) | 07:08
18:09 (10) | 16:42
17:57 (10) | 07:10
18:09 (10) | 16:40
17:57 (10) | 07:12
18:09 (10) | 16:39
17:56 (10) | 07:14
18:09 (10) | 16:37
17:56 (10) | 07:15
18:08 (10) | 16:35
17:57 (10) | 07:17
18:07 (10) | 16:34
17:58 (10) | 07:19
18:05 (10) | 16:32

| 07:21

HOHOHOH%HOHOHOP—‘O
[N}
o

6:19
17:01 (11) | 07:36
17:11 (11) | 16:18
16:59 (11) | 07:38
17:13 (11) | 16:16
15:54 (5) | 07:40
17:13 (11) | 16:15
15:51 (5) | 07:41
17:13 (11) | 16:14
15:49 (5) | 07:43
17:14 (11) | 16:13
15:47 (5) | 07:45
17:14 (11) | 16:12
14:46 (5) | 07:46
16:14 (11) | 16:11
14:45 (5) | 07:48
16:14 (11) | 16:10
14:44 (5) | 07:49
16:13 (11) | 16:09
14:44 (5) | 07:51
16:13 (11) | 16:08
14:43 (5) | 07:52
16:11 (11) | 16:07
14:43 (5) | 07:54
16:10 (11) | 16:06
14:42 (5) |
16:05 (11) |

| 267

|

33

33

33

33

32

31

30

28

26

25

22

19

15

10

10

12

14

14

20

25

28

30

31

32

32

31

31

690

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

Tag im Monat

Sonnenaufgang

(SS:MM)

Sonnenuntergang (SS:MM)

Minuten mit Schatten

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

windPRO 3.1.633 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk

| Dezember

14:42 (5) | 07:55
15:15 (5) | 16:06
14:42 (5) | 07:57
15:15 (5) | 16:05
14:42 (5) | 07:58
15:15 (5) | 16:04
14:42 (5) | 08:00
15:15 (5) | 16:04
14:43 (5) | 08:01
15:15 (5) | 16:03
14:43 (5) | 08:02
15:14 (5) | 16:03
14:44 (5) | 08:03
15:14 (5) | 16:03
14:45 (5) | 08:05
15:13 (5) | 16:02
14:46 (5) | 08:06
15:12 (5) | 16:02
14:47 (5) | 08:07
15:12 (5) | 16:02
14:49 (5) | 08:08
15:11 (5) | 16:02
14:50 (5) | 08:09
15:09 (5) | 16:01
14:52 (5) | 08:10
15:07 (5) | 16:01
14:54 (5) | 08:11
15:04 (5) | 16:01
| 08:12
| 16:01
15:18 (12) | 08:13
15:20 (12) | 16:02
15:15 (12) | 08:14
15:23 (12) | 16:02
15:14 (12) | 08:14
15:24 (12) | 16:02
15:14 (12) | 08:15
15:26 (12) | 16:02
15:13 (12) | 08:16
15:27 (12) | 16:03
15:12 (12) | 08:16
15:26 (12) | 16:03
14:40 (13) | 08:17
15:27 (12) | 16:04
14:39 (13) | 08:17
15:28 (12) | 16:04
14:38 (13) | 08:18
15:28 (12) | 16:05
14:37 (13) | 08:18
15:29 (12) | 16:05
14:36 (13) | 08:18
15:28 (12) | 16:06
14:36 (13) | 08:19
15:29 (12) | 16:07
14:36 (13) | 08:19
15:29 (12) | 16:08
14:36 (13) | 08:19
15:28 (12) | 16:08
14:36 (13) | 08:19
15:28 (12) | 16:09
| 08:19
| 16:10
| 244
|

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

29

28

26

21

21

21

21

21

20

21

21

20

20

20

19

20

19

19

19

19

19

19

19

19

19

19

20

19

20

20

20

638

14:36 (13)
15:27 (12)
14:36 (13)
15:27 (12)
14:36 (13)
15:26 (12)
14:37 (13)
14:58 (13)
14:37 (13)
14:58 (13)
14:38 (13)
14:59 (13)
14:38 (13)
14:59 (13)
14:38 (13)
14:59 (13)
14:39 (13)
14:59 (13)
14:40 (13)
15:01 (13)
14:40 (13)
15:01 (13)
14:41 (13)
15:01 (13)
14:41 (13)
15:01 (13)
14:42 (13)
15:02 (13)
14:43 (13)
15:02 (13)
14:42 (13)
15:02 (13)
14:43 (13)
15:02 (13)
14:44 (13)
15:03 (13)
14:45 (13)
15:04 (13)
14:45 (13)
15:04 (13)
14:46 (13)
15:05 (13)
14:46 (13)
15:05 (13)
14:47 (13)
15:06 (13)
14:47 (13)
15:06 (13)
14:47 (13)
15:06 (13)
14:47 (13)
15:06 (13)
14:48 (13)
15:08 (13)
14:49 (13)
15:08 (13)
14:49 (13)
15:09 (13)
14:49 (13)
15:09 (13)
14:50 (13)
15:10 (13)

20620812:13/9  WINAPRO .



Projekt: Lizenzierter Anwender:
LQM VSB Neue Energien Deutschland GmbH
Schweizer StraBe 3a
DE-01069 Dresden
+49 (0) 351 /211 83 - 46
Bernd.Hemmers / marina.eismann@vsb.energy

Berechnet:

29.06.2018 11:54/3.1.633

SHADOW - Kalender

Berechnung: 180604_PG_VB_24 WEASchattenrezeptor: G - I0 6

Voraussetzungen fiir Berechnung des Schattenwurfs

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

|Januar | Februar | Marz | April | Mai | Juni
1] 08:19 | 07:53 15:43 (23) | 07:00 16:42 (22) | 06:49 18:52 (2) | 05:45 | 05:00 20:23 (5)
| 16:11 | 16:59 14 15:57(23) | 17:50 13 16:55(22) | 19:44 16 19:08 (2) | 20:35 | 21:20 5  20:28(5)
2| 08:19 | 07:51 15:44 (23) | 06:57 16:45 (22) | 06:47 18:50 (2) | 05:43 | 04:59
| 16:13 | 17:01 11 15:55(23) | 17:52 8 16:53(22) | 19:46 18 19:08 (2) | 20:36 | 21:21
308:19 | 07:49 15:46 (23) | 06:55 | 06:45 18:50 (2) | 05:41 | 04:58
| 16:14 | 17:03 7 15:53(23) | 17:54 |19:47 18 19:08 (2) | 20:38 | 21:22
4 08:19 | 07:48 | 06:53 17:23 (16) | 06:42 18:50 (2) | 05:39 | 04:57
| 16:15 | 17:05 | 17:56 4 17:27 (16) | 19:49 17 19:07 (2) | 20:40 | 21:23
5108:18 | 07:46 | 06:51 17:20 (16) | 06:40 18:51 (2) | 05:37 | 04:57
| 16:16 | 17:06 | 17:57 9 17:29 (16) | 19:51 16 19:07 (2) | 20:41 | 21:24
6]08:18 | 07:45 | 06:49 17:19 (16) | 06:38 18:51 (2) | 05:35 | 04:56
| 16:17 | 17:08 | 17:59 12 17:31(16) | 19:52 14 19:05(2) | 20:43 | 21:25
708:18 | 07:43 | 06:46 17:18 (16) | 06:36 18:52 (2) | 05:34 | 04:56
| 16:18 | 17:10 | 18:01 12 17:30 (16) | 19:54 11 19:03 (2) | 20:44 | 21:26
8 08:17 | 07:41 | 06:44 17:18 (16) | 06:33 18:55 (2) | 05:32 | 04:55
| 16:20 | 17:12 | 18:03 13 17:31(16) | 19:56 6  19:01(2) | 20:46 | 21:27
9| 08:17 | 07:39 | 06:42 17:18 (16) | 06:31 | 05:30 | 04:55
| 16:21 | 17:14 | 18:05 12 17:30 (16) | 19:58 | 20:48 | 21:28
10 | 08:16 | 07:38 | 06:40 17:18 (16) | 06:29 | 05:28 | 04:54
| 16:22 | 17:16 | 18:06 11 17:29 (16) | 19:59 | 20:49 | 21:29
11| 08:16 | 07:36 16:40 (17) | 06:37 17:19 (16) | 06:27 | 05:27 | 04:54
| 16:24 | 17:17 7 16:47 (17) | 18:08 8  17:27 (16) | 20:01 | 20:51 | 21:29
12 ] 08:15 | 07:34 16:39 (17) | 06:35 17:22 (16) | 06:24 | 05:25 | 04:53
| 16:25 | 17:19 10 16:49 (17) | 18:10 2 17:24 (16) | 20:03 | 20:52 | 21:30
13 ] 08:14 | 07:32 16:38 (17) | 06:33 | 06:22 | 05:24 | 04:53
| 16:27 | 17:21 12 16:50 (17) | 18:12 | 20:04 | 20:54 | 21:31
14 | 08:14 | 07:30 16:37 (17) | 06:31 | 06:20 | 05:22 | 04:53
| 16:28 | 17:23 13 16:50 (17) | 18:13 | 20:06 | 20:56 | 21:31
151 08:13 | 07:28 16:37 (17) | 06:28 | 06:18 19:25 (14) | 05:20 | 04:53
| 16:30 | 17:25 13 16:50 (17) | 18:15 | 20:08 9 19:34 (14) | 20:57 | 21:32
16 | 08:12 15:53 (18) | 07:26 16:37 (17) | 06:26 | 06:16 19:24 (14) | 05:19 | 04:53
| 16:31 4 1557 (18) | 17:27 13 16:50(17) | 18:17 | 20:09 19 19:43 (13) | 20:59 | 21:32
17 ] 08:11 15:52 (18) | 07:24 16:38 (17) | 06:24 | 06:13 19:22 (14) | 05:17 20:22 (5) | 04:52
| 16:33 7 15:59 (18) | 17:29 12 16:50 (17) | 18:18 | 20:11 21 19:43(13) | 21:00 6 20:28 (5) | 21:33
18 | 08:10 15:44 (23) | 07:22 16:39 (17) | 06:21 17:38 (21) | 06:11 19:21 (14) | 05:16 20:20 (5) | 04:52
| 16:35 15  16:01 (18) | 17:30 10 16:49 (17) | 18:20 6 17:44(21) | 20:13 23 19:44 (13) | 21:02 9 20:29 (5) | 21:33
19 | 08:09 15:41 (23) | 07:20 16:40 (17) | 06:19 17:35 (21) | 06:09 19:20 (14) | 05:15 20:20 (5) | 04:53
| 16:36 20 16:01(18) | 17:32 10 16:51(22) | 18:22 11 17:46 (21) | 20:14 24 19:44 (13) | 21:03 10 20:30 (5) | 21:34
20 | 08:08 15:41 (23) | 07:18 16:44 (22) | 06:17 17:33 (21) | 06:07 19:20 (14) | 05:13 20:19 (5) | 04:53
| 16:38 21 16:02 (18) | 17:34 11 16:55(22) | 18:24 14 17:47 (21) | 20:16 23 19:43(13) | 21:05 12 20:31(5) | 21:34
21 | 08:07 15:40 (23) | 07:16 16:43 (22) | 06:15 17:32 (21) | 06:05 19:20 (14) | 05:12 20:19 (5) | 04:53
|16:40 23  16:03(18) | 17:36 13  16:56 (22) | 18:25 19 18:00(15) | 20:18 23 19:43 (13) | 21:06 12 20:31(5) | 21:34
22 | 08:06 15:40 (23) | 07:14 16:42 (22) | 06:12 17:31 (21) | 06:03 19:21 (14) | 05:11 20:19 (5) | 04:53
| 16:41 23 16:03(18) | 17:38 15 16:57 (22) | 18:27 24 18:02 (15) | 20:20 21 19:42(13) | 21:07 13 20:32(5) | 21:35
23 | 08:05 15:39 (23) | 07:12 16:41 (22) | 06:10 17:30 (21) | 06:01 19:21 (14) | 05:09 20:18 (5) | 04:53
| 16:43 24 16:03 (18) | 17:40 17 16:58 (22) | 18:29 28 18:03 (15) | 20:21 19 19:40 (13) | 21:09 13 20:31(5) | 21:35
24 | 08:04 15:39 (23) | 07:10 16:41 (22) | 06:08 17:30 (21) | 05:59 19:22 (14) | 05:08 20:18 (5) | 04:53
| 16:45 25  16:04 (18) | 17:41 17 16:58 (22) | 18:30 29  18:03 (15) | 20:23 10 19:32(14) | 21:10 13 20:31(5) | 21:35
25 | 08:02 15:40 (23) | 07:08 16:41 (22) | 06:05 17:31 (21) | 05:57 19:25 (14) | 05:07 20:19 (5) | 04:54
| 16:46 24 16:04 (18) | 17:43 18 16:59 (22) | 18:32 27 18:03 (15) | 20:25 5 19:30 (14) | 21:11 12 20:31(5) | 21:35
26 | 08:01 15:39 (23) | 07:06 16:40 (22) | 06:03 17:30 (21) | 05:55 | 05:06 20:19 (5) | 04:54
|16:48 24  16:03 (18) | 17:45 17 16:57(22) | 18:34 25  18:02 (15) | 20:26 | 21:13 12 20:31(5) | 21:35
27 | 08:00 15:40 (23) | 07:04 16:40 (22) | 06:01 17:32 (21) | 05:53 | 05:05 20:19 (5) | 04:55
| 16:50 23 16:03 (18) | 17:47 17 16:57 (22) | 18:36 19  18:00 (15) | 20:28 | 21:14 12 20:31(5) | 21:35
28 | 07:58 15:40 (23) | 07:02 16:41 (22) | 05:58 17:34 (21) | 05:51 | 05:04 20:20 (5) | 04:55
|16:52 21 16:01 (18) | 17:49 15  16:56 (22) | 18:37 8 17:42(21) | 20:30 | 21:15 11 20:31(5) | 21:35
29 | 07:57 15:40 (23) | | 06:56 18:56 (2) | 05:49 | 05:03 20:21 (5) | 04:56
| 16:54 17 15:57 (23) | | 19:39 10 19:06 (2) | 20:31 | 21:17 10 20:31(5) | 21:35
30 | 07:56 15:41 (23) | | 06:54 18:53 (2) | 05:47 | 05:02 20:22 (5) | 04:56
| 16:55 17 15:58 (23) | | 19:41 14 19:07 (2) | 20:33 | 21:18 8 20:30(5) | 21:34
31| 07:54 15:41 (23) | | 06:52 18:52 (2) | | 05:01 20:22 (5) |
| 16:57 16 15:57 (23) | | 19:42 16 19:08(2) | | 21:19 8 20:30(5) |
Sonnenscheinstunden | 260 | 278 | 367 | 416 | 485 | 498
astr.max.mdogl.Beschattung | 304 | 272 | 354 | 313 | 161 | 5

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 3.1.633 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk 29.06.2018 12:13 / 10 WI nd PRO .



Projekt: Lizenzierter Anwender:
LQM VSB Neue Energien Deutschland GmbH
Schweizer StraBe 3a
DE-01069 Dresden
+49 (0) 351 /211 83 - 46
Bernd.Hemmers / marina.eismann@vsb.energy

Berechnet:

29.06.2018 11:54/3.1.633

SHADOW - Kalender

Berechnung: 180604_PG_VB_24 WEASchattenrezeptor: G - I0 6

Voraussetzungen fiir Berechnung des Schattenwurfs

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

| Juli | August | September | Oktober | November | Dezember
1]04:57 | 05:33 | 06:22 | 07:11 | 07:05 | 07:55
| 21:34 | 21:02 | 20:01 | 18:52 | 16:46 | 16:06
2| 04:57 | 05:35 | 06:24 | 07:13 17:59 (16) | 07:06 | 07:57
| 21:34 | 21:01 | 19:59 | 18:49 6  18:05(16) | 16:44 | 16:05
3| 04:58 | 05:36 | 06:26 | 07:14 17:57 (16) | 07:08 | 07:58
| 21:33 | 20:59 | 19:56 | 18:47 10  18:07 (16) | 16:42 | 16:04
4| 04:59 | 05:38 | 06:27 18:52 (2) | 07:16 17:55 (16) | 07:10 | 07:59
| 21:33 | 20:57 | 19:54 6  18:58(2)|18:45 12 18:07 (16) | 16:40 | 16:04
5 | 05:00 | 05:39 | 06:29 18:49 (2) | 07:18 17:55 (16) | 07:12 | 08:01
| 21:32 | 20:56 19:52 11 19:00 (2) | 18:43 12 18:07 (16) | 16:39 | 16:03
6 | 05:01 | 05:41 | 06:31 18:47 (2) | 07:19 17:55 (16) | 07:13 | 08:02
| 21:32 | 20:54 |19:49 14 19:01(2) | 18:40 12 18:07 (16) | 16:37 | 16:03
7| 05:01 | 05:42 | 06:32 18:46 (2) | 07:21 17:54 (16) | 07:15 | 08:03
| 21:31 | 20:52 |19:47 16 19:02(2) | 18:38 12 18:06 (16) | 16:35 | 16:03
8 | 05:02 | 05:44 | 06:34 18:45 (2) | 07:23 17:55 (16) | 07:17 15:17 (23) | 08:04
| 21:31 | 20:50 |19:45 16 19:01(2) | 18:36 10  18:05 (16) | 16:34 7 15:24 (23) | 16:02
9] 05:03 | 05:45 | 06:35 18:44 (2) | 07:24 17:56 (16) | 07:19 15:15 (23) | 08:06
| 21:30 | 20:49 |19:43 18 19:02(2) | 18:33 7 18:03(16) | 16:32 11  15:26 (23) | 16:02
10 | 05:04 | 05:47 | 06:37 18:44 (2) | 07:26 | 07:21 15:14 (23) | 08:07
| 21:29 | 20:47 |19:40 17 19:01(2) | 18:31 | 16:30 14 15:28 (23) | 16:02
11 | 05:05 20:33 (5) | 05:49 | 06:39 18:44 (2) | 07:28 17:20 (22) | 07:22 15:13 (23) | 08:08
| 21:29 3 20:36 (5) | 20:45 19:38 17 19:01(2) | 18:29 5 17:25(22) | 16:29 16 15:29 (23) | 16:02
12 | 05:06 20:31 (5) | 05:50 | 06:40 18:45 (2) | 07:30 17:17 (22) | 07:24 15:13 (23) | 08:09
| 21:28 7 20:38 (5) | 20:43 |19:36 15 19:00 (2) | 18:27 10 17:27(22) | 16:27 16  15:29(23) | 16:01
13 | 05:08 20:31 (5) | 05:52 | 06:42 18:45 (2) | 07:31 17:15 (22) | 07:26 15:12 (23) | 08:10
| 21:27 8  20:39 (5) | 20:41 |19:33 13 18:58(2) | 18:25 14 17:29(22) | 16:26 17  15:29(23) | 16:01
14 | 05:09 20:30 (5) | 05:53 | 06:43 18:46 (2) | 07:33 17:14 (22) | 07:28 15:12 (23) | 08:11
| 21:26 9 20:39 (5) | 20:39 ]19:31 11 18:57(2) | 18:22 16 17:30(22) | 16:24 21 15:33(18) | 16:01
15| 05:10 20:29 (5) | 05:55 | 06:45 18:24 (21) | 07:35 17:12 (22) | 07:29 15:12 (23) | 08:12
|21:25 11 20:40 (5) | 20:37 19:29 11 18:52(2) | 18:20 18 17:30(22) | 16:23 23 15:35(18) | 16:01
16 | 05:11 20:29 (5) | 05:57 | 06:47 18:21 (21) | 07:36 17:12 (22) | 07:31 15:12 (23) | 08:13
|21:24 11 20:40 (5) | 20:35 |19:26 18  18:49(15) | 18:18 18 17:30(22) | 16:21 24  15:36 (18) | 16:02
17 ] 05:12 20:29 (5) | 05:58 | 06:48 18:19 (21) | 07:38 17:12 (22) | 07:33 15:13 (23) | 08:13
|21:23 12 20:41(5) | 20:33 |19:24 25 18:50 (15) | 18:16 18 17:30(22) | 16:20 24  15:37 (18) | 16:02
18 | 05:13 20:28 (5) | 06:00 19:31 (14) | 06:50 18:18 (21) | 07:40 17:12 (22) | 07:35 15:13 (23) | 08:14
|21:22 13 20:41(5) | 20:31 6 19:37(14) [ 19:22 26 18:50(15) | 18:14 18 17:30(22) | 16:19 25  15:38(18) | 16:02
19 | 05:15 20:28 (5) | 06:01 19:28 (14) | 06:51 18:18 (21) | 07:42 17:12 (22) | 07:36 15:14 (23) | 08:15 14:41 (24)
|21:21 13 20:41(5) [ 20:29 10 19:38(14) | 19:19 28 18:51(15) | 18:12 17 17:29(22) | 16:18 24  15:38 (18) | 16:02 1 14:42 (24)
20 | 05:16 20:29 (5) | 06:03 19:27 (14) | 06:53 18:17 (21) | 07:43 17:13 (22) | 07:38 15:15 (23) | 08:16 14:41 (24)
|21:20 13 20:42(5) | 20:27 19 19:46(13) | 19:17 27  18:49(15) | 18:10 15 17:28(22) | 16:16 23  15:38(18) | 16:03 2 14143 (24)
21| 05:17 20:29 (5) | 06:05 19:26 (14) | 06:55 18:17 (21) | 07:45 17:13 (22) | 07:40 15:15 (23) | 08:16 14:42 (24)
|21:18 13 20:42(5) | 20:25 22 19:48(13) | 19:15 25 18:48(15) | 18:07 13 17:26(22) | 16:15 23  15:38(18) | 16:03 2 14:44 (24)
22 | 05:19 20:29 (5) | 06:06 19:25 (14) | 06:56 18:16 (21) | 07:47 17:15 (22) | 07:41 15:17 (23) | 08:17 14:42 (24)
|21:17 12 20:41(5) | 20:23 23 19:48(13) | 19:12 21  18:45(15) | 18:05 9 17:24(22) | 16:14 21  15:38(18) | 16:04 2 14:44 (24)
23 | 05:20 20:29 (5) | 06:08 19:25 (14) | 06:58 18:17 (21) | 07:49 17:09 (17) | 07:43 15:18 (23) | 08:17 14:42 (24)
|21:16 12 20:41(5)|20:20 23 19:48(13) | 19:10 15 18:32(21) | 18:03 8 17:17(17) | 16:13 20  15:38 (18) | 16:04 2 14:44 (24)
24 | 05:21 20:30 (5) | 06:10 19:24 (14) | 07:00 18:18 (21) | 07:50 17:08 (17) | 07:45 15:21 (23) | 08:18 14:43 (24)
|21:14 11 20:41(5) | 20:18 23 19:47(13) | 19:08 13 18:31(21) | 18:01 10 17:18(17)|16:12 15 15:38(18) | 16:05 2 14145 (24)
25 | 05:23 20:30 (5) | 06:11 19:25 (14) | 07:01 18:20 (21) | 06:52 16:07 (17) | 07:46 15:29 (18) | 08:18
|21:13 10 20:40 (5) | 20:16 22 19:47 (13) | 19:06 7 18:27(21) | 16:59 12 16:19(17) | 16:11 7 15:36 (18) | 16:05
26 | 05:24 20:31 (5) | 06:13 19:24 (14) | 07:03 | 06:54 16:07 (17) | 07:48 15:31 (18) | 08:18
| 21:12 8 20:39(5) | 20:14 22 19:46 (13) | 19:03 |16:57 13 16:20 (17) | 16:10 4 15:35(18) | 16:06
27 | 05:26 20:33 (5) | 06:14 19:26 (14) | 07:05 | 06:56 16:07 (17) | 07:49 | 08:19
| 21:10 5 20:38(5) |20:12 17 19:44(13) | 19:01 | 16:55 13 16:20 (17) | 16:09 | 16:07
28 | 05:27 | 06:16 19:26 (14) | 07:06 | 06:57 16:07 (17) | 07:51 | 08:19
| 21:09 | 20:10 9 19:35(14) | 18:59 | 16:53 13 16:20 (17) | 16:08 | 16:08
29 | 05:29 | 06:18 | 07:08 | 06:59 16:08 (17) | 07:52 | 08:19
| 21:07 | 20:07 | 18:56 |16:51 11 16:19 (17) | 16:07 | 16:08
30 | 05:30 | 06:19 | 07:09 | 07:01 16:08 (17) | 07:54 | 08:19
| 21:06 | 20:05 | 18:54 | 16:50 9  16:17(17) | 16:06 | 16:09
31 05:32 | 06:21 | | 07:03 16:10 (17) | | 08:19
| 21:04 | 20:03 | | 16:48 5 16:15(17) | | 16:10
Sonnenscheinstunden | 501 | 453 | 381 | 332 | 267 | 244
astr.max.mdgl.Beschattung | 171 | 196 | 370 | 346 | 335 | 11
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 3.1.633 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk 29.06.2018 12:13 / 11 WI nd PRO .



Projekt:

LQM

SHADOW - Kalender

Berechnung: 180604_PG_VB_24 WEASchattenrezeptor: H - IO 7a

Voraussetzungen fiir Berechnung des Schattenwurfs

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

Sonnenscheinstunden |

|Januar
1]08:19
| 16:12
2| 08:19
| 16:13
3108:19
| 16:14
4 08:19
| 16:15
508:18
| 16:16
6| 08:18
| 16:17
7| 08:18
| 16:18
808:17
| 16:20
9| 08:17
| 16:21
10 | 08:16
| 16:23
111 08:16
| 16:24
121 08:15
| 16:25
13| 08:14
| 16:27
14 | 08:14
| 16:28
151 08:13
| 16:30
16 | 08:12
| 16:31
171 08:11
| 16:33
18 | 08:10
| 16:35
19 | 08:09
| 16:36
20 | 08:08
| 16:38
21 | 08:07
| 16:40
22 | 08:06
| 16:41
23 | 08:05
| 16:43
24 | 08:04
| 16:45
25 | 08:02
| 16:46
26 | 08:01
| 16:48
27 | 08:00
| 16:50
28 | 07:58
| 16:52
29 | 07:57
| 16:54
30 | 07:56
| 16:55
31| 07:54
| 16:57
260

astr.max.mdgl.Beschattung |

| Februar

278

11

15

16

17

17

14

124

16:52 (17) | 06:17
16:57 (17) | 18:24
16:49 (17) | 06:15
17:00 (17) | 18:25
16:48 (17) | 06:12
17:01 (17) | 18:27
16:47 (17) | 06:10
17:02 (17) | 18:29
16:47 (17) | 06:08
17:03 (17) | 18:30
16:46 (17) | 06:05
17:03 (17) | 18:32
16:45 (17) | 06:03
17:02 (17) | 18:34
16:46 (17) | 06:01
17:02 (17) | 18:36
16:47 (17) | 05:58
17:01 (17) | 18:37
| 06:56
| 19:39
| 06:54
| 19:41
| 06:52
| 19:42
| 367
|

12

12

17

20

22

24

24

25

26

25

28

33

35

34

33

28

16

14

12

461

| April

16:48 (17) | 06:49
17:00 (17) | 19:44
16:50 (17) | 06:47
16:58 (17) | 19:46
| 06:45
| 19:47
| 06:42
| 19:49
| 06:40

17:06 (22) | 06:33
17:10 (22) | 19:56
17:02 (22) | 06:31
17:14 (22) | 19:58
16:58 (22) | 06:29
17:15 (22) | 19:59
16:57 (22) | 06:27
17:17 (22) | 20:01
16:56 (22) | 06:24
17:18 (22) | 20:03
16:55 (22) | 06:22
17:19 (22) | 20:04
16:54 (22) | 06:20
17:18 (22) | 20:06
16:54 (22) | 06:18
17:19 (22) | 20:08
16:53 (22) | 06:16
17:19 (22) | 20:09
16:53 (22) | 06:13
17:18 (22) | 20:11
16:53 (22) | 06:11
17:46 (16) | 20:13
16:54 (22) | 06:09
17:49 (16) | 20:14
16:53 (22) | 06:07
17:50 (16) | 20:16
16:55 (22) | 06:05
17:51 (16) | 20:18
16:56 (22) | 06:03
17:51 (16) | 20:20
16:57 (22) | 06:01
17:50 (16) | 20:21
17:34 (16) | 05:59
17:50 (16) | 20:23
17:35 (16) | 05:57
17:49 (16) | 20:25
17:35 (16) | 05:55
17:47 (16) | 20:26
17:37 (16) | 05:53
17:46 (16) | 20:28

13

13

12

12

10

12

14

17

19

21

26

42

47

48

49

49

46

42

37

35

32

N

4

=

8

661

Lizenzierter Anwender:

VSB Neue Energien Deutschland GmbH
Schweizer StraBe 3a

DE-01069 Dresden

+49 (0) 351 /211 83 - 46
Bernd.Hemmers / marina.eismann@vsb.energy

Berechnet:

29.06.2018 11:54/3.1.633

19:19 (15) | 05:37
19:22 (15) | 20:41
19:15 (15) | 05:35
19:24 (15) | 20:43
19:14 (15) | 05:34
19:25 (15) | 20:44
19:13 (15) | 05:32
19:26 (15) | 20:46
19:13 (15) | 05:30
19:26 (15) | 20:48
19:13 (15) | 05:28
19:25 (15) | 20:49
19:12 (15) | 05:27
19:24 (15) | 20:51
19:13 (15) | 05:25
19:23 (15) | 20:52
19:09 (21) | 05:24
19:21 (15) | 20:54
19:06 (21) | 05:22
19:20 (21) | 20:56
19:04 (21) | 05:20
19:21 (21) | 20:57
19:03 (21) | 05:19
19:22 (21) | 20:59
19:01 (21) | 05:17
19:22 (21) | 21:00
19:00 (21) | 05:16
19:45 (12) | 21:02
19:00 (21) | 05:15
19:47 (12) | 21:03
18:59 (21) | 05:13
19:49 (12) | 21:05
18:59 (21) | 05:12
19:49 (12) | 21:06
18:59 (21) | 05:11
19:49 (12) | 21:07
18:59 (21) | 05:09
19:48 (12) | 21:09
19:00 (21) | 05:08
19:47 (12) | 21:10
19:00 (21) | 05:07
19:44 (12) | 21:12
19:01 (21) | 05:06
19:38 (2) | 21:13
19:02 (21) | 05:05
19:37 (2) | 21:14
19:05 (21) | 05:04
19:38 (2) | 21:15
19:08 (21) | 05:03
19:37 (2) | 21:17
19:18 (2) | 05:02
19:36 (2) | 21:18
| 05:01
| 21:19
| 484
|

17

14

10

10

12

13

13

15

18

20

21

23

25

25

24

25

25

25

24

23

19

20

20

20

19

492

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

Tag im Monat

Sonnenaufgang

(SS:MM)

Sonnenuntergang (SS:MM)

Minuten mit Schatten

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

windPRO 3.1.633 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk

| Juni

19:18 (2) | 05:00
19:35 (2) | 21:20
19:19 (2) | 04:59
19:33 (2) | 21:21
19:21 (2) | 04:58
19:31 (2) | 21:22
19:24 (2) | 04:57
19:29 (2) | 21:23
| 04:57
| 21:24
| 04:56
| 21:25
| 04:56
| 21:26
| 04:55
| 21:27
20:08 (13) | 04:55
20:15 (13) | 21:28
20:07 (13) | 04:54
20:17 (13) | 21:29
20:06 (13) | 04:54
20:18 (13) | 21:29
20:06 (13) | 04:53
20:19 (13) | 21:30
20:05 (13) | 04:53
20:18 (13) | 21:31
20:05 (13) | 04:53
20:26 (11) | 21:31
20:05 (13) | 04:53
20:27 (11) | 21:32
20:05 (13) | 04:53
20:28 (11) | 21:32
20:06 (13) | 04:53
20:30 (11) | 21:33
20:05 (13) | 04:52
20:31 (11) | 21:33
20:06 (13) | 04:53
20:32 (11) | 21:34
20:07 (13) | 04:53
20:32 (11) | 21:34
20:08 (14) | 04:53
20:32 (11) | 21:34
20:07 (14) | 04:53
20:32 (11) | 21:35
20:06 (14) | 04:53
20:31 (11) | 21:35
20:06 (14) | 04:53
20:31 (11) | 21:35
20:06 (14) | 04:54
20:30 (11) | 21:35
20:05 (14) | 04:54
20:29 (11) | 21:35
20:05 (14) | 04:55
20:24 (14) | 21:35
20:05 (14) | 04:55
20:25 (14) | 21:35
20:06 (14) | 04:56
20:26 (14) | 21:35
20:06 (14) | 04:56
20:26 (14) | 21:34

20:06 (14) |

20:25 (14) |
| 498

|

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

19

19

19

18

18

17

16

16

15

15

15

14

13

13

12

12

11

11

11

11

11

11

11

11

11

12

12

13

13

14

414

20:06 (14)
20:25 (14)
20:07 (14)
20:26 (14)
20:07 (14)
20:26 (14)
20:07 (14)
20:25 (14)
20:08 (14)
20:26 (14)
20:08 (14)
20:25 (14)
20:09 (14)
20:25 (14)
20:09 (14)
20:25 (14)
20:10 (14)
20:25 (14)
20:10 (14)
20:25 (14)
20:10 (14)
20:25 (14)
20:11 (14)
20:25 (14)
20:12 (14)
20:25 (14)
20:12 (14)
20:25 (14)
20:13 (14)
20:25 (14)
20:13 (14)
20:25 (14)
20:14 (14)
20:25 (14)
20:14 (14)
20:25 (14)
20:14 (14)
20:25 (14)
20:14 (14)
20:25 (14)
20:14 (14)
20:25 (14)
20:14 (14)
20:25 (14)
20:15 (14)
20:26 (14)
20:15 (14)
20:26 (14)
20:15 (14)
20:26 (14)
20:15 (14)
20:27 (14)
20:15 (14)
20:27 (14)
20:15 (14)
20:28 (14)
20:15 (14)
20:28 (14)
20:15 (14)
20:29 (14)

20620812:13/12  WINAPRO .



Projekt:

LQM

SHADOW - Kalender

Berechnung: 180604_PG_VB_24 WEASchattenrezeptor: H - IO 7a
Voraussetzungen fiir Berechnung des Schattenwurfs
Die dargestellten Zeiten sind die astronomisch maximal mdgliche Beschattungsdauer, berechnet unter folgenden Annahmen:

Die Sonne scheint tdglich von Sonnenauf- bis -untergang

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

| 3uli

1] 04:57
| 21:34
2| 04:58
| 21:34
3] 04:58
| 21:33
4| 04:59
| 21:33
51 05:00
| 21:32
6 | 05:01
| 21:32
7] 05:01
| 21:31
8] 05:02
| 21:31
9| 05:03
| 21:30
10 | 05:04
| 21:29
11 | 05:05
| 21:29
12 | 05:06
| 21:28
13 | 05:08
| 21:27
14 ] 05:09
| 21:26
15 ] 05:10
| 21:25
16 | 05:11
| 21:24
17 ] 05:12
| 21:23
18 | 05:13
| 21:22
19 | 05:15
| 21:21
20 | 05:16
| 21:20
21| 05:17
| 21:18
22| 05:19
| 21:17
23| 05:20
| 21:16
24 | 05:21
| 21:14
25| 05:23
| 21:13
26 | 05:24
| 21:12
27| 05:26
| 21:10
28 | 05:27
| 21:09
29 | 05:29
| 21:07
30 | 05:30
| 21:06
31 05:32
| 21:04
Sonnenscheinstunden | 501
astr.max.mogl.Beschattung |

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

Tag im Monat Sonnenaufgang

Sonnenuntergang (SS:MM)

15

15

15

16

17

17

18

17

18

18

18

19

19

19

19

19

19

24

25

25

25

25

25

25

25

23

20

19

16

13

13

601

| August

20:14 (14) | 05:33
20:29 (14) | 21:02
20:15 (14) | 05:35
20:30 (14) | 21:01
20:15 (14) | 05:36
20:30 (14) | 20:59
20:14 (14) | 05:38
20:30 (14) | 20:57
20:14 (14) | 05:39
20:31 (14) | 20:56
20:14 (14) | 05:41
20:31 (14) | 20:54
20:14 (14) | 05:42
20:32 (14) | 20:52
20:15 (14) | 05:44
20:32 (14) | 20:50
20:15 (14) | 05:45
20:33 (14) | 20:49
20:15 (14) | 05:47
20:33 (14) | 20:47
20:15 (14) | 05:49
20:33 (14) | 20:45
20:15 (14) | 05:50
20:34 (14) | 20:43
20:15 (14) | 05:52
20:34 (14) | 20:41
20:15 (14) | 05:53
20:34 (14) | 20:39
20:15 (14) | 05:55
20:34 (14) | 20:37
20:15 (14) | 05:57
20:34 (14) | 20:35
20:15 (14) | 05:58
20:34 (14) | 20:33
20:15 (14) | 06:00
20:39 (11) | 20:31
20:15 (14) | 06:01
20:40 (11) | 20:29
20:16 (14) | 06:03
20:41 (11) | 20:27
20:17 (14) | 06:05
20:42 (11) | 20:25
20:17 (14) | 06:06
20:42 (11) | 20:23
20:17 (14) | 06:08
20:42 (11) | 20:20
20:17 (13) | 06:10
20:43 (11) | 20:18
20:16 (13) | 06:11
20:42 (11) | 20:16
20:16 (13) | 06:13
20:41 (11) | 20:14
20:16 (13) | 06:14
20:40 (11) | 20:12
20:15 (13) | 06:16
20:38 (11) | 20:10
20:16 (13) | 06:18
20:37 (11) | 20:07
20:16 (13) | 06:19
20:29 (13) | 20:05
20:16 (13) | 06:21
20:29 (13) | 20:03

| 453

|

(SS:MM)

12

11

9

5

11

15

17

19

27

32

36

37

43

47

49

49

49

46

40

26

21

19

17

14

12

10

680

Minuten mit Schatten

| September

20:17 (13) | 06:22
20:29 (13) | 20:01
20:17 (13) | 06:24
20:28 (13) | 19:59
20:18 (13) | 06:26
20:27 (13) | 19:56
20:20 (13) | 06:27
20:25 (13) | 19:54
| 06:29
| 19:52
| 06:31
| 19:50
| 06:32
| 19:47
| 06:34
| 19:45
19:32 (2) | 06:35
19:39 (2) | 19:43
19:30 (2) | 06:37
19:41 (2) | 19:40
19:27 (2) | 06:39
19:42 (2) | 19:38
19:27 (2) | 06:40
19:44 (2) | 19:36
19:25 (2) | 06:42
19:44 (2) | 19:33
19:14 (21) | 06:43
19:45 (2) | 19:31
19:11 (21) | 06:45
19:44 (2) | 19:29
19:09 (21) | 06:47
19:45 (2) | 19:26
19:07 (21) | 06:48
19:44 (2) | 19:24
19:07 (21) | 06:50
19:52 (12) | 19:22
19:06 (21) | 06:52
19:54 (12) | 19:19
19:05 (21) | 06:53
19:54 (12) | 19:17
19:05 (21) | 06:55
19:54 (12) | 19:15
19:04 (21) | 06:56
19:54 (12) | 19:12
19:04 (21) | 06:58
19:53 (12) | 19:10
19:04 (21) | 07:00
19:51 (12) | 19:08
19:04 (21) | 07:01
19:49 (12) | 19:06
19:04 (21) | 07:03
19:25 (21) | 19:03
19:05 (21) | 07:05
19:24 (21) | 19:01
19:05 (21) | 07:06
19:22 (21) | 18:59
19:07 (21) | 07:08
19:21 (21) | 18:56
19:09 (21) | 07:09
19:21 (15) | 18:54
19:13 (15) |
19:23 (15) |
| 381
|

Zeitpunkt (SS:MM) Schattenanfang
Zeitpunkt (SS:MM) Schattenende
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Lizenzierter Anwender:
VSB Neue Energien Deutschland GmbH
Schweizer StraBe 3a
DE-01069 Dresden

+49 (0) 351 /21183 - 46

Bernd.Hemmers / marina.eismann@vsb.energy

Berechnet:

29.06.2018 11:54/3.1.633

| Oktober

19:11 (15) | 07:11
19:23 (15) | 18:52
19:11 (15) | 07:13
19:23 (15) | 18:49
19:11 (15) | 07:14
19:24 (15) | 18:47
19:10 (15) | 07:16
19:23 (15) | 18:45
19:11 (15) | 07:18
19:22 (15) | 18:43
19:11 (15) | 07:19
19:20 (15) | 18:40
19:14 (15) | 07:21
19:17 (15) | 18:38
| 07:23
| 18:36
| 07:24
| 18:33
| 07:26
| 18:31
| 07:28
| 18:29
| 07:30
| 18:27
| 07:31
| 18:25
| 07:33
| 18:22
| 07:35
| 18:20
18:26 (16) | 07:36
18:35 (16) | 18:18
18:24 (16) | 07:38
18:35 (16) | 18:16
18:23 (16) | 07:40
18:37 (16) | 18:14
18:22 (16) | 07:42
18:37 (16) | 18:12
17:45 (22) | 07:43
18:37 (16) | 18:10
17:42 (22) | 07:45
18:37 (16) | 18:08
17:40 (22) | 07:47
18:35 (16) | 18:05
17:38 (22) | 07:49
18:35 (16) | 18:03
17:37 (22) | 07:50
18:33 (16) | 18:01
17:36 (22) | 06:52
18:30 (16) | 16:59
17:35 (22) | 06:54
18:00 (22) | 16:57
17:35 (22) | 06:56
18:00 (22) | 16:55
17:34 (22) | 06:57
17:59 (22) | 16:53
17:34 (22) | 06:59
17:59 (22) | 16:52
17:35 (22) | 07:01
17:59 (22) | 16:50
| 07:03
| 16:48
| 332
|

23

21

18

15

10

13

15

16

16

16

16

14

12

227
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| Novembei Dezember

17:34 (22) | 07:05
17:57 (22) | 16:46
17:35 (22) | 07:06
17:56 (22) | 16:44
17:37 (22) | 07:08
17:55 (22) | 16:42
17:37 (22) | 07:10
17:52 (22) | 16:40
17:40 (22) | 07:12
17:49 (22) | 16:39
| 07:14
| 16:37
| 07:15
| 16:35
| 07:17
| 16:34
| 07:19
| 16:32
| 07:21
| 16:30
17:25 (17) | 07:22
17:29 (17) | 16:29
17:22 (17) | 07:24
17:32 (17) | 16:27
17:20 (17) | 07:26
17:33 (17) | 16:26
17:19 (17) | 07:28
17:34 (17) | 16:24
17:18 (17) | 07:29
17:34 (17) | 16:23
17:18 (17) | 07:31
17:34 (17) | 16:21
17:18 (17) | 07:33
17:34 (17) | 16:20
17:18 (17) | 07:35
17:34 (17) | 16:19
17:19 (17) | 07:36
17:33 (17) | 16:18
17:20 (17) | 07:38
17:32 (17) | 16:16
17:20 (17) | 07:40
17:29 (17) | 16:15
| 07:41
| 16:14
| 07:43
| 16:13
| 07:45
| 16:12
| 07:46
| 16:11
| 07:48
| 16:10
| 07:49
| 16:09
| 07:51
| 16:08
| 07:52
| 16:07
| 07:54
| 16:06

|
|
| 267
|

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

| 07:55
| 16:06
| 07:57
| 16:05
| 07:58
| 16:05
| 07:59
| 16:04
| 08:01
| 16:03
| 08:02
| 16:03
| 08:03
| 16:03
| 08:05
| 16:02
| 08:06
| 16:02
| 08:07
| 16:02
| 08:08
| 16:02
| 08:09
| 16:01
| 08:10
| 16:01
| 08:11
| 16:01
| 08:12
| 16:02
| 08:13
| 16:02
| 08:13
| 16:02
| 08:14
| 16:02
| 08:15
| 16:02
| 08:16
| 16:03
| 08:16
| 16:03
| 08:17
| 16:04
| 08:17
| 16:04
| 08:18
| 16:05
| 08:18
| 16:05
| 08:18
| 16:06
| 08:19
| 16:07
| 08:19
| 16:08
| 08:19
| 16:08
| 08:19
| 16:09
| 08:19
| 16:10
| 245

|



Projekt: Lizenzierter Anwender:
LQM VSB Neue Energien Deutschland GmbH
Schweizer StraBe 3a
DE-01069 Dresden
+49 (0) 351 /211 83 - 46
Bernd.Hemmers / marina.eismann@vsb.energy

Berechnet:

29.06.2018 11:54/3.1.633

SHADOW - Kalender

Berechnung: 180604_PG_VB_24 WEASchattenrezeptor: I - I0 7b

Voraussetzungen fiir Berechnung des Schattenwurfs

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

|Januar | Februar | Mérz | April | Mai | Juni
108:19 14:17 (1) | 07:53 16:03 (18) | 07:00 17:01 (17) | 06:49 18:12 (22) | 05:45 19:19 (21) | 05:00 20:21 (13)
|16:12 43 15:13(19) | 16:59 15 16:18(18) | 17:50 13  17:14(17) | 19:44 37 19:02(16) | 20:35 34 19:53(12) [21:20 20 20:42 (11)
2 08:19 14:18 (1) | 07:51 16:02 (18) | 06:57 17:00 (17) | 06:47 18:12 (22) | 05:43 19:19 (21) | 04:59 20:23 (13)
| 16:13 42 15:13(19) | 17:01 16 16:18 (18) | 17:52 15 17:15(17) | 19:46 34 19:00 (16) | 20:36 32 19:51 (2) | 21:21 19 20:42 (11)
3108:19 14:19 (1) | 07:49 16:01 (18) | 06:55 16:58 (17) | 06:45 18:13 (22) | 05:41 19:18 (21) | 04:58 20:24 (13)
| 16:14 41 15:14(19) | 17:03 17 16:18(18) [ 17:54 17 17:15(17)|19:47 29 18:59(16) | 20:38 33  19:51(2) | 21:22 18 20:42 (11)
408:19 14:19 (1) | 07:48 16:01 (18) | 06:53 16:58 (17) | 06:42 18:15 (22) | 05:39 19:19 (21) | 04:57 20:28 (14)
| 16:15 40 15:13 (19) | 17:05 17 16:18 (18) | 17:56 17 17:15(17) | 19:49 20  18:56 (16) | 20:40 33 19:52 (2) | 21:23 13 20:41 (11)
5] 08:18 14:20 (1) | 07:46 16:02 (18) | 06:51 16:58 (17) | 06:40 18:19 (22) | 05:37 19:19 (21) | 04:57 20:28 (14)
| 16:16 40 15:14(19) | 17:06 17 16:19 (18) | 17:57 17  17:15(17) | 19:51 6 18:25(22) | 20:41 33 19:52(2) | 21:24 13 20:41(11)
6| 08:18 14:22 (1) | 07:45 16:02 (18) | 06:49 16:58 (17) | 06:38 | 05:35 19:19 (21) | 04:56 20:27 (14)
| 16:17 38  15:15(19) | 17:08 17 16:19 (18) | 17:59 17 17:15(17) | 19:52 | 20:43 32 19:51 (2) | 21:25 13 20:40 (14)
7 08:18 14:23 (1) | 07:43 15:57 (23) | 06:46 16:58 (17) | 06:36 | 05:34 19:20 (21) | 04:56 20:27 (14)
|16:18 35 15:14(19) | 17:10 21 16:18(18) | 18:01 15 17:13(17) | 19:54 [20:44 32 19:52(2) |21:26 14 20:41(14)
8]08:17 14:24 (1) | 07:41 15:54 (23) | 06:44 16:59 (17) | 06:33 | 05:32 19:20 (21) | 04:55 20:27 (14)
|16:20 32 15:13(19) |17:12 23 16:17(18) | 18:03 13  17:12(17) | 19:56 [20:46 31 19:51(2) |21:27 14 20:41(14)
9]08:17 14:27 (1) | 07:39 15:53 (23) | 06:42 17:01 (17) | 06:31 | 05:30 19:20 (21) | 04:55 20:27 (14)
| 16:21 29  15:14(19) | 17:14 23 16:16 (18) | 18:05 9 17:10 (17) | 19:58 | 20:48 30 19:50 (2) | 21:28 15 20:42 (14)
10 | 08:16 14:27 (24) | 07:38 15:51 (23) | 06:40 | 06:29 | 05:28 19:22 (21) | 04:54 20:27 (14)
|16:23 25 15:12(19) | 17:16 23  16:14 (18) | 18:06 | 19:59 [20:49 28  19:50(2) | 21:29 16  20:43 (14)
11]08:16 14:28 (24) | 07:36 15:51 (23) | 06:37 | 06:27 | 05:27 19:22 (21) | 04:54 20:26 (14)
| 16:24 19  14:47 (24) | 17:18 24 16:15(23) | 18:08 | 20:01 | 20:51 26 19:48 (2) | 21:29 17 20:43 (14)
12| 08:15 14:29 (24) | 07:34 15:51 (23) | 06:35 | 06:24 19:26 (15) | 05:25 19:25 (21) | 04:53 20:27 (14)
| 16:25 18 14:47 (24) | 17:19 25 16:16 (23) | 18:10 | 20:03 8 19:34 (15) | 20:52 23 19:48 (2) | 21:30 16 20:43 (14)
13 | 08:14 14:30 (24) | 07:32 15:50 (23) | 06:33 | 06:22 19:24 (15) | 05:24 19:27 (21) | 04:53 20:27 (14)
|16:27 17  14:47 (24) | 17:21 26 16:16 (23) | 18:12 20:04 11 19:35(15) | 20:54 16  19:46(2) | 21:31 17  20:44 (14)
14| 08:14 14:32 (24) | 07:30 15:50 (23) | 06:31 | 06:20 19:23 (15) | 05:22 19:38 (2) | 04:53 20:27 (14)
| 16:28 15 14:47 (24) | 17:23 27 16:17(23) | 18:13 | 20:06 13 19:36 (15) | 20:56 6 19:44 (2) | 21:31 17 20:44 (14)
151 08:13 14:33 (24) | 07:28 15:49 (23) | 06:28 | 06:18 19:23 (15) | 05:20 | 04:53 20:27 (14)
|16:30 13 14:46 (24) | 17:25 28  16:17 (23) | 18:15 | 20:08 13 19:36 (15) | 20:57 |21:32 18 20:45 (14)
16 | 08:12 14:35 (24) | 07:26 15:49 (23) | 06:26 | 06:16 19:23 (15) | 05:19 | 04:53 20:27 (14)
| 16:31 10 14:45 (24) | 17:27 28 16:17(23) | 18:17 | 20:09 13 19:36 (15) | 20:59 | 21:32 18 20:45 (14)
17| 08:11 14:39 (24) | 07:24 15:49 (23) | 06:24 | 06:13 19:22 (15) | 05:17 20:22 (13) | 04:53 20:28 (14)
| 16:33 3 14:42(24) | 17:29 28 16:17(23) | 18:18 |20:11 12 19:34 (15) | 21:00 6 20:28(13) |21:33 17  20:45(14)
18 | 08:10 | 07:22 15:49 (23) | 06:21 | 06:11 19:22 (15) | 05:16 20:20 (13) | 04:52 20:28 (14)
| 16:35 | 17:30 28  16:17(23) | 18:20 | 20:13 11 19:33 (15) | 21:02 8 20:28 (13) | 21:33 17 20:45 (14)
19 | 08:09 | 07:20 15:49 (23) | 06:19 | 06:09 19:24 (15) | 05:15 20:19 (13) | 04:53 20:28 (14)
| 16:36 | 17:32 27  16:16 (23) | 18:22 | 20:14 8 19:32(15) | 21:03 11 20:30 (13) | 21:34 18 20:46 (14)
20 | 08:08 | 07:18 15:49 (23) | 06:17 17:21 (22) | 06:07 19:26 (15) | 05:13 20:19 (13) | 04:53 20:28 (14)
| 16:38 117:3¢ 26 16:15(23) | 18:24 10 17:31(22) | 20:16 3 19:29(15) | 21:05 12 20:31(13) | 21:3¢ 18  20:46 (14)
21 | 08:07 | 07:16 15:50 (23) | 06:15 17:18 (22) | 06:05 | 05:12 20:19 (13) | 04:53 20:28 (14)
| 16:40 | 17:36 25 16:15(23) | 18:25 16 17:34(22) | 20:18 | 21:06 12 20:31(13) | 21:34 18 20:46 (14)
22| 08:06 | 07:14 15:51 (23) | 06:12 17:16 (22) | 06:03 | 05:11 20:19 (13) | 04:53 20:28 (14)
| 16:41 |17:38 23 16:14(23) | 18:27 20  17:36 (22) | 20:20 [21:07 16 20:37 (11) | 21:35 18  20:46 (14)
23| 08:05 | 07:12 15:53 (23) | 06:10 17:14 (22) | 06:01 19:51 (12) | 05:09 20:18 (13) | 04:53 20:29 (14)
| 16:43 |17:40 20 16:13(23) | 18:29 22  17:36(22) | 20:21 3 19:54(12) [21:09 18 20:37(11) | 21:35 18  20:47 (14)
24 | 08:04 | 07:10 15:55 (23) | 06:08 17:13 (22) | 05:59 19:31 (21) | 05:08 20:18 (13) | 04:53 20:29 (14)
| 16:45 | 17:41 16 16:11 (23) | 18:30 24 17:37 (22) | 20:23 7 19:55(12) | 21:10 20 20:39 (11) | 21:35 17 20:46 (14)
25 | 08:02 | 07:08 15:57 (23) | 06:05 17:12 (22) | 05:57 19:26 (21) | 05:07 20:18 (13) | 04:54 20:29 (14)
| 16:46 |17:43 11 16:08 (23) | 18:32 26 17:38(22) | 20:25 20 19:57 (12) | 21:11 22 20:40 (11) | 21:35 17  20:46 (14)
26 | 08:01 | 07:06 | 06:03 17:11 (22) | 05:55 19:23 (21) | 05:06 20:18 (13) | 04:54 20:30 (14)
| 16:48 | 17:45 | 18:34 35 18:00 (16) | 20:26 26 19:58(12) | 21:13 23 20:41(11) | 21:35 17 20:47 (14)
27 | 08:00 | 07:04 17:05 (17) | 06:01 17:11 (22) | 05:53 19:22 (21) | 05:05 20:18 (13) | 04:55 20:29 (14)
| 16:50 | 17:47 4 17:09(17) | 18:36 39 18:02 (16) | 20:28 36 19:58 (12) | 21:14 24 20:42(11) | 21:35 18  20:47 (14)
28| 07:58 | 07:02 17:02 (17) | 05:58 17:11 (22) | 05:51 19:22 (21) | 05:04 20:19 (13) | 04:55 20:30 (14)
| 16:52 |17:49 11 17:13(17) | 18:37 41 18:03(16) [ 20:30 36 19:58 (12) | 21:15 23 20:42(11) [21:35 17  20:47 (14)
29 | 07:57 16:05 (18) | | 06:56 18:11 (22) | 05:49 19:21 (21) | 05:03 20:20 (13) | 04:56 20:30 (14)
| 16:54 9 16:14(18) | | 19:39 42 19:03 (16) | 20:31 36 19:57 (12) | 21:17 23 20:43(11) | 21:35 17 20:47 (14)
30 | 07:56 16:04 (18) | | 06:54 18:10 (22) | 05:47 19:20 (21) | 05:02 20:20 (13) | 04:56 20:31 (14)
| 16:55 11  16:15(18) | |19:41 42 19:02(16) | 20:33 36  19:56 (12) | 21:18 22 20:43 (11) | 21:3¢ 16  20:47 (14)
31 | 07:54 16:02 (18) | | 06:52 18:11 (22) | | 05:01 20:21 (13) |
|16:57 14 16:16 (18) | [19:42 40 19:02 (16) | [21:19 19 20:42 (11) |
Sonnenscheinstunden | 260 | 278 | 367 | 416 | 484 | 498
astr.max.mdgl.Beschattung | 494 | 566 | 490 | 418 | 648 | 501

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 3.1.633 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk 29.06.2018 12:13 / 14 WI nd PRO .



Projekt: Lizenzierter Anwender:
LQM VSB Neue Energien Deutschland GmbH
Schweizer StraBe 3a
DE-01069 Dresden
+49 (0) 351 /211 83 - 46
Bernd.Hemmers / marina.eismann@vsb.energy

Berechnet:

29.06.2018 11:54/3.1.633

SHADOW - Kalender

Berechnung: 180604_PG_VB_24 WEASchattenrezeptor: I - I0 7b

Voraussetzungen fiir Berechnung des Schattenwurfs

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

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

Sonnenscheinstunden | 501 | 453 | 381 | 332 | 267 | 245
astr.max.mdgl.Beschattung | 476 | 667 | 494 | 524 | 296 | 1285

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 3.1.633 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk 29.06.2018 12:13 / 15 WI nd PRO .



Projekt: Lizenzierter Anwender:
LQM VSB Neue Energien Deutschland GmbH
Schweizer StraBe 3a
DE-01069 Dresden
+49 (0) 351 /211 83 - 46
Bernd.Hemmers / marina.eismann@vsb.energy

Berechnet:

29.06.2018 11:54/3.1.633

SHADOW - Kalender

Berechnung: 180604_PG_VB_24 WEASchattenrezeptor: J - 10 8

Voraussetzungen fiir Berechnung des Schattenwurfs

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

|Januar |Februar |Mérz | April | Mai | Juni
1]08:19 | 07:53 | 06:59 | 06:49 | 05:45 19:46 (19) | 05:00
| 16:12 | 16:59 | 17:50 | 19:44 | 20:35 5 19:51(19) | 21:20
2] 08:19 | 07:51 | 06:57 | 06:47 | 05:43 | 04:59
| 16:13 | 17:01 | 17:52 | 19:46 | 20:36 | 21:21
3] 08:19 | 07:49 | 06:55 | 06:45 19:15 (20) | 05:41 | 04:58
| 16:14 | 17:03 | 17:54 | 19:47 3 19:18(20) | 20:38 | 21:22
4] 08:19 | 07:48 | 06:53 | 06:42 19:12 (20) | 05:39 | 04:57
| 16:15 | 17:05 | 17:56 | 19:49 9  19:21(20) | 20:39 | 21:23
5108:18 | 07:46 | 06:51 | 06:40 19:11 (20) | 05:37 | 04:57 20:45 (24)
| 16:16 | 17:06 | 17:57 | 19:51 11 19:22 (20) | 20:41 | 21:24 2 20:47 (24)
6]08:18 | 07:44 | 06:49 | 06:38 19:09 (20) | 05:35 19:58 (1) | 04:56 20:43 (24)
| 16:17 | 17:08 | 17:59 | 19:52 13 19:22(20) | 20:43 6 20:04 (1) | 21:25 5 20:48 (24)
7] 08:18 | 07:43 | 06:46 | 06:36 19:08 (20) | 05:34 19:56 (1) | 04:56 20:42 (24)
| 16:18 | 17:10 | 18:01 | 19:54 14 19:22 (20) | 20:44 11 20:07 (1) | 21:26 8  20:50 (24)
8 08:17 | 07:41 | 06:44 | 06:33 19:08 (20) | 05:32 19:54 (1) | 04:55 20:41 (24)
|16:20 | 17:12 | 18:03 | 19:56 14 19:22 (20) | 20:46 14 20:08 (1) | 21:27 9 20:50 (24)
9] 08:17 | 07:39 | 06:42 | 06:31 19:09 (20) | 05:30 19:53 (1) | 04:55 20:41 (24)
| 16:21 | 17:14 | 18:05 | 19:58 13 19:22 (20) | 20:48 18 20:18(18) | 21:28 10 20:51 (24)
10 | 08:16 | 07:37 | 06:40 | 06:29 19:09 (20) | 05:29 19:53 (1) | 04:54 20:42 (24)
| 16:23 | 17:16 | 18:06 | 19:59 12 19:21 (20) | 20:49 22 20:20 (18) | 21:29 10 20:52 (24)
11]08:16  |07:36 | 06:37 | 06:27 19:10 (20) | 05:27 19:52 (1) | 04:54 20:41 (24)
| 16:24 | 17:17 | 18:08 | 20:01 8  19:18 (20) | 20:51 25 20:21(18) | 21:29 11 20:52 (24)
12 ] 08:15 | 07:34 | 06:35 | 06:24 19:13 (20) | 05:25 19:52 (1) | 04:53 20:41 (24)
| 16:25 | 17:19 | 18:10 | 20:03 2 19:15(20) | 20:52 28  20:23(18) | 21:30 12 20:53 (24)
13| 08:14 | 07:32 | 06:33 | 06:22 | 05:24 19:51 (1) | 04:53 20:41 (24)
|16:27 | 17:21 | 18:12 | 20:04 | 20:54 30 20:24(18) | 21:31 12 20:53(24)
14| 08:14 | 07:30 | 06:31 | 06:20 | 05:22 19:51 (1) | 04:53 20:41 (24)
| 16:28 | 17:23 | 18:13 | 20:06 | 20:56 31 20:24 (18) | 21:31 13 20:54 (24)
15 | 08:13 | 07:28 | 06:28 | 06:18 | 05:20 19:51 (1) | 04:53 20:41 (24)
| 16:30 | 17:25 | 18:15 | 20:08 | 20:57 30 20:24 (18) | 21:32 13 20:54 (24)
16 | 08:12 | 07:26 | 06:26 | 06:16 | 05:19 19:51 (1) | 04:53 20:42 (24)
| 16:31 | 17:27 | 18:17 | 20:09 | 20:59 30  20:24 (18) | 21:32 13 20:55 (24)
17 ] 08:11 | 07:24 | 06:24 | 06:13 | 05:17 19:52 (1) | 04:53 20:42 (24)
| 16:33 | 17:29 | 18:18 | 20:11 | 21:00 28 20:23(18) | 21:33 13 20:55 (24)
18 ] 08:10 | 07:22 | 06:21 | 06:11 | 05:16 19:52 (1) | 04:53 20:42 (24)
| 16:35 | 17:30 | 18:20 | 20:13 | 21:02 26 20:22 (18) | 21:33 13 20:55 (24)
19 | 08:09 | 07:20 | 06:19 | 06:09 | 05:15 19:52 (1) | 04:53 20:42 (24)
| 16:36 | 17:32 | 18:22 | 20:14 | 21:03 23 20:21(18) | 21:34 13 20:55 (24)
20 | 08:08 | 07:18 | 06:17 | 06:07 | 05:13 19:53 (1) | 04:53 20:42 (24)
| 16:38 | 17:34 | 18:24 | 20:16 | 21:04 16 20:09 (1) | 21:34 13 20:55 (24)
21]08:07 |07:16 | 06:15 | 06:05 | 05:12 19:54 (1) | 04:53 20:42 (24)
| 16:40 | 17:36 | 18:25 | 20:18 | 21:06 15 20:09 (1) | 21:34 13 20:55 (24)
22| 08:06 | 07:14 | 06:12 | 06:03 19:48 (19) | 05:11 19:55 (1) | 04:53 20:42 (24)
| 16:41 | 17:38 | 18:27 | 20:19 3 19:51(19) | 21:07 13 20:08 (1) | 21:34 13 20:55 (24)
23 | 08:05 | 07:12 | 06:10 | 06:01 19:45 (19) | 05:09 19:55 (1) | 04:53 20:43 (24)
| 16:43 | 17:40 | 18:29 | 20:21 9 19:54 (19) | 21:09 11 20:06 (1) | 21:35 13 20:56 (24)
24 | 08:04 | 07:10 | 06:08 | 05:59 19:44 (19) | 05:08 19:57 (1) | 04:53 20:43 (24)
| 16:45 | 17:41 | 18:30 | 20:23 11 19:55(19) | 21:10 8 20:05 (1) | 21:35 13 20:56 (24)
25 | 08:02 | 07:08 | 06:05 | 05:57 19:43 (19) | 05:07 20:00 (1) | 04:54 20:43 (24)
| 16:47 | 17:43 | 18:32 | 20:25 12 19:55(19) | 21:11 3 20:03 (1) | 21:35 13 20:56 (24)
26 | 08:01 | 07:06 | 06:03 | 05:55 19:43 (19) | 05:06 | 04:54 20:44 (24)
| 16:48 | 17:45 | 18:34 | 20:26 12 19:55(19) | 21:13 | 21:35 13 20:57 (24)
27 | 08:00 | 07:04 | 06:01 | 05:53 19:42 (19) | 05:05 | 04:55 20:44 (24)
| 16:50 | 17:47 | 18:35 | 20:28 13 19:55(19) | 21:14 | 21:35 12 20:56 (24)
28 | 07:58 | 07:02 | 05:58 | 05:51 19:43 (19) | 05:04 | 04:55 20:44 (24)
| 16:52 | 17:49 | 18:37 | 20:30 12 19:55 (19) | 21:15 | 21:35 13 20:57 (24)
29 | 07:57 | | 06:56 | 05:49 19:44 (19) | 05:03 | 04:56 20:44 (24)
| 16:54 | | 19:39 | 20:31 10 19:54(19) | 21:17 | 21:34 12 20:56 (24)
30 | 07:56 | | 06:54 | 05:47 19:44 (19) | 05:02 | 04:56 20:45 (24)
| 16:55 | | 19:41 | 20:33 9 19:53(19) | 21:18 | 21:34 12 20:57 (24)
31| 07:54 | | 06:52 | | 05:01 |
| 16:57 | | 19:42 | | 21:19 |
Sonnenscheinstunden | 260 | 278 | 367 | 416 | 484 | 498
astr.max.mdgl.Beschattung | | | | 190 | 393 | 297
Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergegeben (Sommerzeit wie Bezugsjahr):
Tag im Monat Sonnenaufgang  (SS:MM) Zeitpunkt (SS:MM) Schattenanfang (WEA mit erstem Schatten)

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

VSB Neue Energien Deutschland GmbH
Schweizer StraBe 3a

DE-01069 Dresden

+49 (0) 351 /211 83 - 46

Bernd.Hemmers / marina.eismann@vsb.energy

Berechnet:

29.06.2018 11:54/3.1.633

Projekt:

LQM

SHADOW - Kalender

Berechnung: 180604_PG_VB_24 WEASchattenrezeptor: J - 10 8

Voraussetzungen fiir Berechnung des Schattenwurfs

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

| Juli | August | September | Oktober | Novemberl Dezember
1] 04:57 20:45 (24) | 05:33 20:02 (1) | 06:22 19:09 (20) | 07:11 | 07:04 | 07:55
| 21:34 11 20:56 (24) | 21:02 28 20:33(18) | 20:01 8  19:17(20) | 18:52 | 16:46 | 16:06
2| 04:58 20:46 (24) | 05:35 20:02 (1) | 06:24 19:07 (20) | 07:13 | 07:06 | 07:57
| 21:34 10 20:56 (24) | 21:01 25  20:31(18) | 19:59 12 19:19 (20) | 18:49 | 16:44 | 16:05
3] 04:58 20:46 (24) | 05:36 20:03 (1) | 06:26 19:07 (20) | 07:14 | 07:08 | 07:58
| 21:33 11 20:57 (24) | 20:59 21 20:30 (18) | 19:56 13 19:20 (20) | 18:47 | 16:42 | 16:05
4| 04:59 20:47 (24) | 05:38 20:04 (1) | 06:27 19:05 (20) | 07:16 | 07:10 | 07:59
| 21:33 10 20:57 (24) | 20:57 15 20:19 (1) | 19:54 14 19:19 (20) | 18:45 | 16:40 | 16:04
5] 05:00 20:47 (24) | 05:39 20:05 (1) | 06:29 19:05 (20) | 07:18 | 07:12 | 08:01
| 21:32 8  20:55(24) | 20:56 13 20:18 (1) | 19:52 14 19:19 (20) | 18:42 | 16:39 | 16:03
6 | 05:01 20:49 (24) | 05:41 20:06 (1) | 06:31 19:05 (20) | 07:19 | 07:13 | 08:02
| 21:32 6  20:55(24) | 20:54 10 20:16 (1) | 19:49 13 19:18 (20) | 18:40 | 16:37 | 16:03
7| 05:02 20:50 (24) | 05:42 20:09 (1) | 06:32 19:06 (20) | 07:21 | 07:15 | 08:03
| 21:31 4 20:54 (24) | 20:52 3 20:12 (1) | 19:47 11 19:17 (20) | 18:38 | 16:35 | 16:03
8] 05:02 | 05:44 | 06:34 19:06 (20) | 07:23 | 07:17 | 08:04
| 21:31 | 20:50 | 19:45 9  19:15(20) | 18:36 | 16:34 | 16:02
9 | 05:03 | 05:45 | 06:35 19:09 (20) | 07:24 | 07:19 | 08:06
| 21:30 | 20:48 | 19:43 3 19:12(20) | 18:33 | 16:32 | 16:02
10 | 05:04 | 05:47 | 06:37 | 07:26 | 07:21 | 08:07
| 21:29 | 20:47 | 19:40 | 18:31 | 16:30 | 16:02
11 | 05:05 | 05:49 | 06:39 | 07:28 | 07:22 | 08:08
| 21:29 | 20:45 | 19:38 | 18:29 | 16:29 | 16:02
12 | 05:06 | 05:50 19:54 (19) | 06:40 | 07:30 | 07:24 | 08:09
| 21:28 | 20:43 6  20:00 (19) | 19:36 | 18:27 | 16:27 | 16:02
13 | 05:08 | 05:52 19:52 (19) | 06:42 | 07:31 | 07:26 | 08:10
| 21:27 | 20:41 9 20:01(19) | 19:33 | 18:25 | 16:26 | 16:01
14 ] 05:09 | 05:53 19:51 (19) | 06:43 | 07:33 | 07:28 | 08:11
| 21:26 | 20:39 11 20:02 (19) | 19:31 | 18:22 | 16:24 | 16:01
15 | 05:10 | 05:55 19:50 (19) | 06:45 | 07:35 | 07:29 | 08:12
| 21:25 | 20:37 12 20:02 (19) | 19:29 | 18:20 | 16:23 | 16:02
16 | 05:11 | 05:57 19:50 (19) | 06:47 | 07:36 | 07:31 | 08:13
| 21:24 | 20:35 12 20:02(19) | 19:26 | 18:18 | 16:21 | 16:02
17 | 05:12 | 05:58 19:49 (19) | 06:48 | 07:38 | 07:33 | 08:13
| 21:23 | 20:33 13 20:02 (19) | 19:24 | 18:16 | 16:20 | 16:02
18 | 05:13 | 06:00 19:50 (19) | 06:50 | 07:40 | 07:34 | 08:14
| 21:22 | 20:31 11 20:01(19) | 19:22 | 18:14 | 16:19 | 16:02
19 | 05:15 20:09 (1) | 06:01 19:50 (19) | 06:51 | 07:42 | 07:36 | 08:15
| 21:21 6 20:15 (1) | 20:29 10 20:00 (19) | 19:19 | 18:12 | 16:18 | 16:02
20 | 05:16 20:07 (1) | 06:03 19:51 (19) | 06:53 | 07:43 | 07:38 | 08:15
| 21:19 9 20:16 (1) | 20:27 8 19:59(19) | 19:17 | 18:10 | 16:16 | 16:03
21 ] 05:17 20:05 (1) | 06:05 | 06:55 | 07:45 | 07:40 | 08:16
| 21:18 12 20:17 (1) | 20:25 | 19:15 | 18:08 | 16:15 | 16:03
22| 05:19 20:04 (1) | 06:06 | 06:56 | 07:47 | 07:41 | 08:17
| 21:17 14 20:18 (1) | 20:23 | 19:12 | 18:05 | 16:14 | 16:04
23| 05:20 20:03 (1) | 06:08 | 06:58 | 07:49 | 07:43 | 08:17
| 21:16 16 20:19 (1) | 20:20 | 19:10 | 18:03 | 16:13 | 16:04
24| 05:21 20:03 (1) | 06:10 | 07:00 | 07:50 | 07:44 | 08:18
| 21:14 18 20:30(18) | 20:18 | 19:08 | 18:01 | 16:12 | 16:05
25 ] 05:23 20:03 (1) | 06:11 | 07:01 | 06:52 | 07:46 | 08:18
| 21:13 23 20:32(18) | 20:16 | 19:05 | 16:59 | 16:11 | 16:05
26 | 05:24 20:02 (1) | 06:13 | 07:03 | 06:54 | 07:48 | 08:18
| 21:12 27 20:33(18) | 20:14 | 19:03 | 16:57 | 16:10 | 16:06
27 | 05:26 20:02 (1) | 06:14 | 07:05 | 06:56 | 07:49 | 08:19
| 21:10 29  20:34(18) | 20:12 | 19:01 | 16:55 | 16:09 | 16:07
28 | 05:27 20:02 (1) | 06:16 | 07:06 | 06:57 | 07:51 | 08:19
| 21:09 29  20:34(18) | 20:10 | 18:59 | 16:53 | 16:08 | 16:08
29 | 05:29 20:02 (1) | 06:18 | 07:08 | 06:59 | 07:52 | 08:19
| 21:07 31 20:35(18) | 20:07 | 18:56 | 16:52 | 16:07 | 16:08
30 | 05:30 20:02 (1) | 06:19 | 07:09 | 07:01 | 07:54 | 08:19
| 21:06 30 20:35(18) | 20:05 | 18:54 | 16:50 | 16:07 | 16:09
31| 05:32 20:02 (1) | 06:21 19:13 (20) | | 07:03 | | 08:19
| 21:04 30  20:34(18) | 20:03 2 19:15(20) | | 16:48 | | 16:10
Sonnenscheinstunden | 501 | 453 | 381 | 332 | 267 | 245

astr.max.mdgl.Beschattung | 334 | 209 | 97 | | |

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

Tag im Monat Sonnenaufgang

Sonnenuntergang (SS:MM)

(SS:MM)

Minuten mit Schatten

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

windPRO 3.1.633 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk
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(WEA mit erstem Schatten)
(WEA mit letztem Schatten)



Projekt: Lizenzierter Anwender:
LQM VSB Neue Energien Deutschland GmbH
Schweizer StraBe 3a
DE-01069 Dresden
+49 (0) 351 /211 83 - 46
Bernd.Hemmers / marina.eismann@vsb.energy

Berechnet:

29.06.2018 11:54/3.1.633

SHADOW - Kalender

Berechnung: 180604_PG_VB_24 WEASchattenrezeptor: K - I0 9a

Voraussetzungen fiir Berechnung des Schattenwurfs

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

|Januar |Februar |Madrz | April | Mai | Juni | Juli | August | SeptembefOktober | Novembel Dezember
1108:19 | 07:53 |07:00 |06:49  |0545 |05:00 |04:57  |05:33  |06:23 |07:11 | 07:05 | 07:55
| 16:12 | 16:59 | 17:50 | 19:44 | 20:35 | 21:20 | 21:34 | 21:02 | 20:01 | 18:52 | 16:46 | 16:06
2108:19 | 07:51 | 06:57 | 06:47 | 05:43 | 04:59 | 04:58 | 05:35 |06:24 | 07:13 | 07:06 | 07:57
| 16:13 | 17:01 |17:52 | 19:46  |20:36  |21:21 | 21:34 | 21:01  [19:559 | 18:49 | 16:44 | 16:05
3 08:19 | 07:49 | 06:55 | 06:45 | 05:41 | 04:58 | 04:58 | 05:36 | 06:26 | 07:14 | 07:08 | 07:58
| 16:14 | 17:03 | 17:54 | 19:47  |20:38 | 21:22  |21:33  [20:59 | 19:56 | 18:47 | 16:42 | 16:05
4108:19 | 07:48 | 06:53 | 06:42  |05:39 | 04:58 | 04:59 | 05:38 | 06:27 | 07:16 | 07:10 | 07:59
| 16:15 | 17:05  |17:56 | 19:49  |20:40 | 21:23  |21:33  [20:57 | 19:54 | 18:45 | 16:41 | 16:04
5 08:18 | 07:46 | 06:51 | 06:40 | 05:37 | 04:57 | 05:00 | 05:39 | 06:29 | 07:18 | 07:12 | 08:01
| 16:16 | 17:07 | 17:58 | 19:51 | 20:41 | 21:24 | 21:32 | 20:56 | 19:52 | 18:43 | 16:39 | 16:04
6 | 08:18 | 07:45 | 06:49 | 06:38 | 05:36 | 04:56 | 05:01 | 05:41 | 06:31 | 07:19 | 07:14 | 08:02
| 16:17 | 17:08 | 17:59 | 19:53 | 20:43 | 21:25 | 21:32 | 20:54 | 19:50 | 18:40 | 16:37 | 16:03
7| 08:18 | 07:43 | 06:46 | 06:36 | 05:34 | 04:56 | 05:02 | 05:42 | 06:32 | 07:21 | 07:15 | 08:03
| 16:19 | 17:10 | 18:01 | 19:54 | 20:44 | 21:26 | 21:31 | 20:52 | 19:47 | 18:38 | 16:35 | 16:03
8| 08:17 | 07:41 | 06:44 | 06:33 | 05:32 | 04:55 | 05:03 | 05:44 | 06:34 | 07:23 | 07:17 | 08:04
| 16:20 | 17:12 | 18:03 | 19:56 | 20:46 | 21:27 | 21:31 | 20:50 | 19:45 | 18:36 | 16:34 | 16:02
9] 08:17 | 07:39 | 06:42 | 06:31 | 05:30 | 04:55 | 05:04 | 05:46 | 06:35 | 07:25 | 07:19 | 08:06
| 16:21 | 17:14 | 18:05  |19:58  |20:48  |21:28  |21:30  |20:49  |19:43 | 18:34  |16:32 | 16:02
10 | 08:16 | 07:38 | 06:40 | 06:29 | 05:29 | 04:54 | 05:05 | 05:47 | 06:37 | 07:26 | 07:21 | 08:07
| 16:23 | 17:16 | 18:06 | 19:59 | 20:49 | 21:29 | 21:29 | 20:47 | 19:40 | 18:31 | 16:30 | 16:02
11 ] 08:16 | 07:36 | 06:37 | 06:27 | 05:27 | 04:54 | 05:06 | 05:49 | 06:39 | 07:28 | 07:22 | 08:08
| 16:24 | 17:18 | 18:08 | 20:01 | 20:51 | 21:29 | 21:29 | 20:45 | 19:38 | 18:29 | 16:29 | 16:02
12 ] 08:15 | 07:34 | 06:35 | 06:25 | 05:25 | 04:54 | 05:07 | 05:50 | 06:40 | 07:30 | 07:24 | 08:09
| 16:26 | 17:19 | 18:10 | 20:03 | 20:52 | 21:30 | 21:28 | 20:43 | 19:36 | 18:27 | 16:27 | 16:02
131 08:14 | 07:32 | 06:33 | 06:22 | 05:24 | 04:53 | 05:08 | 05:52 | 06:42 | 07:31 | 07:26 | 08:10
| 16:27 | 17:21 | 18:12 | 20:04 | 20:54 | 21:31 | 21:27 | 20:41 | 19:33 | 18:25 | 16:26 | 16:02
14| 08:14 | 07:30 | 06:31 | 06:20 | 05:22 | 04:53 | 05:09 | 05:54 | 06:44 | 07:33 | 07:28 | 08:11
|16:28 | 17:23 | 18:13  |20:06  |20:56 | 21:31  |21:226  [20:39 | 19:31  [18:223 | 16:24 | 16:02
15|08:13 | 07:28 | 06:28 | 06:18 | 05:21 | 04:53 | 05:10 | 05:55 | 06:45 | 07:35 | 07:29 | 08:12
|16:30 | 17:25 | 18:15  |20:08  |20:57  |21:32  |21:225  [20:37  |19:29  |18:20 | 16:23 | 16:02
16 | 08:12 | 07:26 | 06:26 | 06:16 | 05:19  |04:53  |05:11 | 05:57 | 06:47 |07:36 | 07:31 | 08:13
|16:32 | 17:27 | 18:17  |20:09  |20:59  |21:32  |21:224  [20:35 | 19:26  |18:18 | 16:22 | 16:02
17 | 08:11 | 07:24 | 06:24 | 06:14 | 05:18 | 04:53 | 05:12 | 05:58 | 06:48 |07:38 | 07:33 | 08:13
| 16:33 | 17:29 | 18:19 | 20:11 | 21:00 | 21:33 | 21:23 | 20:33 | 19:24 | 18:16 | 16:20 | 16:02
18 | 08:10 | 07:22 | 06:21 | 06:11 | 05:16 | 04:53 | 05:14 | 06:00 | 06:50 | 07:40 | 07:35 | 08:14
| 16:35 | 17:31 | 18:20  |20:13  |21:02  |21:33  |21:22  |20:31  [19:22 | 18:14  |16:19 | 16:02
191 08:09 |07:20 | 06:19 | 06:09 | 05:15 | 04:53 | 05:15 | 06:02 | 06:52 | 07:42 | 07:36 | 08:15
| 16:36 | 17:32 | 18:22 | 20:14 | 21:03 | 21:34 | 21:21 | 20:29 | 19:20 | 18:12 | 16:18 | 16:03
2008:08 | 07:18 |06:17  |06:07  |05:13 | 04:53 | 05:16 |06:03 | 06:53 | 07:43 | 07:38 | 08:16
| 16:38 | 17:34 | 18:24 | 20:16 | 21:05 | 21:34 | 21:20 | 20:27 | 19:17 | 18:10 | 16:16 | 16:03
21]08:07 |07:16 |06:15 |06:05  |05:12 | 04:53 | 05:17 |06:05 |06:55 | 07:45 | 07:40 | 08:16
| 16:40 | 17:36 | 18:25 | 20:18 | 21:06 | 21:34 | 21:18 | 20:25 | 19:15 | 18:08 | 16:15 | 16:03
22108:06 |07:14 |06:12  ]|06:03  |05:11  |04:53 | 05:19 | 06:06 | 06:56 | 07:47 | 07:41 | 08:17
| 16:41 | 17:38 | 18:27 | 20:20 | 21:07 | 21:34 | 21:17 | 20:23 | 19:13 | 18:06 | 16:14 | 16:04
23108:05 | 07:12 |06:10 ]|06:01  |05:09 |04:53 | 05:20 |06:08 |06:58 | 07:49 | 07:43 | 08:17
| 16:43 | 17:40 | 18:29 | 20:21 | 21:09 | 21:35 | 21:16 | 20:21 | 19:10 | 18:03 | 16:13 | 16:04
24 | 08:04 | 07:10 | 06:08 | 05:59 | 05:08 | 04:54 | 05:22 | 06:10 | 07:00 | 07:50 | 07:45 | 08:18
| 16:45 | 17:41 | 18:30 | 20:23 | 21:10 | 21:35 | 21:14 | 20:18 | 19:08 | 18:01 | 16:12 | 16:05
25 | 08:02 | 07:08 | 06:05 | 05:57 | 05:07 | 04:54 | 05:23 | 06:11 | 07:01 | 06:52 | 07:46 | 08:18
| 16:47 | 17:43 | 18:32  |20:25  |21:11 | 21:35  |21:13 [ 20:16  |19:06  |16:59 | 16:11 | 16:05
26 | 08:01 | 07:06 | 06:03 | 05:55 | 05:06 | 04:54 | 05:24 | 06:13 | 07:03 | 06:54 | 07:48 | 08:18
| 16:48 | 17:45 | 18:34 | 20:26 | 21:13 | 21:35 | 21:12 | 20:14 | 19:03 | 16:57 | 16:10 | 16:06
27108:00 | 07:04 | 06:01 | 05:53 | 05:05 | 04:55 | 05:26 | 06:14 | 07:05 | 06:56 | 07:49 | 08:19
| 16:50 | 17:47 | 18:36 | 20:28 | 21:14 | 21:35 | 21:10 | 20:12 | 19:01 | 16:55 | 16:09 | 16:07
28 | 07:58 | 07:02 | 05:58 | 05:51 | 05:04 | 04:55 | 05:27 | 06:16 | 07:06 | 06:57 | 07:51 | 08:19
| 16:52 | 17:49 | 18:37 | 20:30 | 21:15 | 21:35 | 21:09 | 20:10 | 18:59 | 16:54 | 16:08 | 16:08
29| 07:57 | | 06:56 | 05:49 | 05:03 | 04:56 | 05:29 | 06:18  |07:08 | 06:59 | 07:52 | 08:19
| 16:54 | | 19:39 | 20:31 | 21:17 | 21:34 | 21:07 | 20:07 | 18:56 | 16:52 | 16:07 | 16:09
30 | 07:56 | | 06:54 | 05:47  |05:02 | 04:56 | 05:30 | 06:19  |07:10 [ 07:01 | 07:54 | 08:19
| 16:56 | | 19:41 | 20:33 | 21:18 | 21:34 | 21:06 | 20:05 | 18:54 | 16:50 | 16:07 | 16:09
31|07:54 | |06:52 | | 05:01 | ]05:32 | 06:21 | |07:03 | | 08:19
| 16:57 | |19:42 | |21:19 | | 21:04  |20:03 | | 16:48 | | 16:10
Sonnenscheinstunden | 260 | 278 | 367 | 416 | 484 | 498 | 501 | 453 | 381 | 332 | 267 | 245

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

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

windPRO 3.1.633 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk 29.06.2018 12:13 / 18 WI nd PRO .



Projekt: Lizenzierter Anwender:
LQM VSB Neue Energien Deutschland GmbH
Schweizer StraBe 3a
DE-01069 Dresden
+49 (0) 351 /211 83 - 46
Bernd.Hemmers / marina.eismann@vsb.energy

Berechnet:

29.06.2018 11:54/3.1.633

SHADOW - Kalender

Berechnung: 180604_PG_VB_24 WEASchattenrezeptor: L - I0 9b

Voraussetzungen fiir Berechnung des Schattenwurfs

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

|Januar |Februar |Madrz | April | Mai | Juni | Juli | August | SeptembefOktober | Novembel Dezember
1108:19 | 07:53 |07:00 |06:49  |0545 |05:00 |04:57  |05:33  |06:23 |07:11 | 07:05 | 07:55
| 16:12 | 16:59 | 17:50 | 19:44 | 20:35 | 21:20 | 21:34 | 21:02 | 20:01 | 18:52 | 16:46 | 16:06
2108:19 | 07:51 | 06:57 | 06:47 | 05:43 | 04:59 | 04:58 | 05:35 |06:24 | 07:13 | 07:06 | 07:57
| 16:13 | 17:01 |17:52 | 19:46  |20:36  |21:21 | 21:34 | 21:01  [19:559 | 18:49 | 16:44 | 16:05
3 08:19 | 07:49 | 06:55 | 06:45 | 05:41 | 04:58 | 04:58 | 05:36 | 06:26 | 07:14 | 07:08 | 07:58
| 16:14 | 17:03 | 17:54 | 19:47  |20:38 | 21:22  |21:33  [20:59 | 19:56 | 18:47 | 16:42 | 16:05
4108:19 | 07:48 | 06:53 | 06:42  |05:39 | 04:58 | 04:59 | 05:38 | 06:27 | 07:16 | 07:10 | 07:59
| 16:15 | 17:05  |17:56 | 19:49  |20:40 | 21:23  |21:33  [20:57 | 19:54 | 18:45 | 16:41 | 16:04
5 08:18 | 07:46 | 06:51 | 06:40 | 05:37 | 04:57 | 05:00 | 05:39 | 06:29 | 07:18 | 07:12 | 08:01
| 16:16 | 17:07 | 17:58 | 19:51 | 20:41 | 21:24 | 21:32 | 20:56 | 19:52 | 18:43 | 16:39 | 16:04
6 | 08:18 | 07:45 | 06:49 | 06:38 | 05:36 | 04:56 | 05:01 | 05:41 | 06:31 | 07:19 | 07:14 | 08:02
| 16:17 | 17:08 | 17:59 | 19:53 | 20:43 | 21:25 | 21:32 | 20:54 | 19:50 | 18:40 | 16:37 | 16:03
7| 08:18 | 07:43 | 06:46 | 06:36 | 05:34 | 04:56 | 05:02 | 05:42 | 06:32 | 07:21 | 07:15 | 08:03
| 16:19 | 17:10 | 18:01 | 19:54 | 20:44 | 21:26 | 21:31 | 20:52 | 19:47 | 18:38 | 16:35 | 16:03
8| 08:17 | 07:41 | 06:44 | 06:33 | 05:32 | 04:55 | 05:03 | 05:44 | 06:34 | 07:23 | 07:17 | 08:04
| 16:20 | 17:12 | 18:03 | 19:56 | 20:46 | 21:27 | 21:31 | 20:50 | 19:45 | 18:36 | 16:34 | 16:02
9] 08:17 | 07:39 | 06:42 | 06:31 | 05:30 | 04:55 | 05:04 | 05:46 | 06:35 | 07:25 | 07:19 | 08:06
| 16:21 | 17:14 | 18:05  |19:58  |20:48  |21:28  |21:30  |20:49  |19:43 | 18:34  |16:32 | 16:02
10 | 08:16 | 07:38 | 06:40 | 06:29 | 05:29 | 04:54 | 05:05 | 05:47 | 06:37 | 07:26 | 07:21 | 08:07
| 16:23 | 17:16 | 18:06 | 19:59 | 20:49 | 21:29 | 21:29 | 20:47 | 19:40 | 18:31 | 16:30 | 16:02
11 ] 08:16 | 07:36 | 06:37 | 06:27 | 05:27 | 04:54 | 05:06 | 05:49 | 06:39 | 07:28 | 07:22 | 08:08
| 16:24 | 17:18 | 18:08 | 20:01 | 20:51 | 21:29 | 21:29 | 20:45 | 19:38 | 18:29 | 16:29 | 16:02
12 ] 08:15 | 07:34 | 06:35 | 06:25 | 05:25 | 04:54 | 05:07 | 05:50 | 06:40 | 07:30 | 07:24 | 08:09
| 16:26 | 17:19 | 18:10 | 20:03 | 20:52 | 21:30 | 21:28 | 20:43 | 19:36 | 18:27 | 16:27 | 16:02
131 08:14 | 07:32 | 06:33 | 06:22 | 05:24 | 04:53 | 05:08 | 05:52 | 06:42 | 07:31 | 07:26 | 08:10
| 16:27 | 17:21 | 18:12 | 20:04 | 20:54 | 21:31 | 21:27 | 20:41 | 19:33 | 18:25 | 16:26 | 16:02
14| 08:14 | 07:30 | 06:31 | 06:20 | 05:22 | 04:53 | 05:09 | 05:54 | 06:44 | 07:33 | 07:28 | 08:11
|16:28 | 17:23 | 18:13  |20:06  |20:56 | 21:31  |21:226  [20:39 | 19:31  [18:223 | 16:24 | 16:02
15|08:13 | 07:28 | 06:28 | 06:18 | 05:21 | 04:53 | 05:10 | 05:55 | 06:45 | 07:35 | 07:29 | 08:12
|16:30 | 17:25 | 18:15  |20:08  |20:57  |21:32  |21:225  [20:37  |19:29  |18:20 | 16:23 | 16:02
16 | 08:12 | 07:26 | 06:26 | 06:16 | 05:19  |04:53  |05:11 | 05:57 | 06:47 |07:36 | 07:31 | 08:13
|16:32 | 17:27 | 18:17  |20:09  |20:59  |21:32  |21:224  [20:35 | 19:27  |18:18 | 16:22 | 16:02
17 | 08:11 | 07:24 | 06:24 | 06:14 | 05:18 | 04:53 | 05:12 | 05:58 | 06:48 |07:38 | 07:33 | 08:13
| 16:33 | 17:29 | 18:19 | 20:11 | 21:00 | 21:33 | 21:23 | 20:33 | 19:24 | 18:16 | 16:20 | 16:02
18 | 08:10 | 07:22 | 06:21 | 06:11 | 05:16 | 04:53 | 05:14 | 06:00 | 06:50 | 07:40 | 07:35 | 08:14
| 16:35 | 17:31 | 18:20  |20:13  |21:02  |21:33  |21:22  |20:31  [19:22 | 18:14  |16:19 | 16:02
191 08:09 |07:20 | 06:19 | 06:09 | 05:15 | 04:53 | 05:15 | 06:02 | 06:52 | 07:42 | 07:36 | 08:15
| 16:36 | 17:32 | 18:22 | 20:15 | 21:03 | 21:34 | 21:21 | 20:29 | 19:20 | 18:12 | 16:18 | 16:03
2008:08 | 07:18 |06:17  |06:07  |05:13 | 04:53 | 05:16 |06:03 | 06:53 | 07:43 | 07:38 | 08:16
| 16:38 | 17:34 | 18:24 | 20:16 | 21:05 | 21:34 | 21:20 | 20:27 | 19:17 | 18:10 | 16:16 | 16:03
21]08:07 |07:16 |06:15 |06:05  |05:12 | 04:53 | 05:17 |06:05 |06:55 | 07:45 | 07:40 | 08:16
| 16:40 | 17:36 | 18:25 | 20:18 | 21:06 | 21:34 | 21:18 | 20:25 | 19:15 | 18:08 | 16:15 | 16:03
22108:06 |07:14 |06:12  ]|06:03  |05:11  |04:53 | 05:19 | 06:06 | 06:56 | 07:47 | 07:41 | 08:17
| 16:41 | 17:38 | 18:27 | 20:20 | 21:07 | 21:34 | 21:17 | 20:23 | 19:13 | 18:06 | 16:14 | 16:04
23108:05 | 07:12 |06:10 ]|06:01  |05:09 |04:53 | 05:20 |06:08 |06:58 | 07:49 | 07:43 | 08:17
| 16:43 | 17:40 | 18:29 | 20:21 | 21:09 | 21:35 | 21:16 | 20:21 | 19:10 | 18:04 | 16:13 | 16:04
24 | 08:04 | 07:10 | 06:08 | 05:59 | 05:08 | 04:54 | 05:22 | 06:10 | 07:00 | 07:50 | 07:45 | 08:18
| 16:45 | 17:41 | 18:30 | 20:23 | 21:10 | 21:35 | 21:14 | 20:18 | 19:08 | 18:01 | 16:12 | 16:05
25 | 08:02 | 07:08 | 06:05 | 05:57 | 05:07 | 04:54 | 05:23 | 06:11 | 07:01 | 06:52 | 07:46 | 08:18
| 16:47 | 17:43 | 18:32  |20:25  |21:11 | 21:35  |21:13 [ 20:16  |19:06  |16:59 | 16:11 | 16:05
26 | 08:01 | 07:06 | 06:03 | 05:55 | 05:06 | 04:54 | 05:24 | 06:13 | 07:03 | 06:54 | 07:48 | 08:18
| 16:48 | 17:45 | 18:34 | 20:26 | 21:13 | 21:35 | 21:12 | 20:14 | 19:03 | 16:57 | 16:10 | 16:06
27108:00 | 07:04 | 06:01 | 05:53 | 05:05 | 04:55 | 05:26 | 06:14 | 07:05 | 06:56 | 07:49 | 08:19
| 16:50 | 17:47 | 18:36 | 20:28 | 21:14 | 21:35 | 21:10 | 20:12 | 19:01 | 16:55 | 16:09 | 16:07
28 | 07:58 | 07:02 | 05:58 | 05:51 | 05:04 | 04:55 | 05:27 | 06:16 | 07:06 | 06:57 | 07:51 | 08:19
| 16:52 | 17:49 | 18:37 | 20:30 | 21:15 | 21:35 | 21:09 | 20:10 | 18:59 | 16:54 | 16:08 | 16:08
29| 07:57 | | 06:56 | 05:49 | 05:03 | 04:56 | 05:29 | 06:18  |07:08 | 06:59 | 07:52 | 08:19
| 16:54 | | 19:39 | 20:31 | 21:17 | 21:34 | 21:07 | 20:08 | 18:56 | 16:52 | 16:07 | 16:09
30 | 07:56 | | 06:54 | 05:47  |05:02 | 04:56 | 05:30 | 06:19  |07:10 [ 07:01 | 07:54 | 08:19
| 16:56 | | 19:41 | 20:33 | 21:18 | 21:34 | 21:06 | 20:05 | 18:54 | 16:50 | 16:07 | 16:09
31|07:54 | |06:52 | | 05:01 | ]05:32 | 06:21 | |07:03 | | 08:19
| 16:57 | |19:42 | |21:19 | | 21:04  |20:03 | | 16:48 | | 16:10
Sonnenscheinstunden | 260 | 278 | 367 | 416 | 484 | 498 | 501 | 453 | 381 | 332 | 267 | 245

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

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

windPRO 3.1.633 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk 29.06.2018 12:13 / 19 WI nd PRO .



Projekt: Lizenzierter Anwender:
LQM VSB Neue Energien Deutschland GmbH
Schweizer StraBe 3a
DE-01069 Dresden
+49 (0) 351 /211 83 - 46
Bernd.Hemmers / marina.eismann@vsb.energy

Berechnet:

29.06.2018 11:54/3.1.633

SHADOW - Kalender

Berechnung: 180604_PG_VB_24 WEASchattenrezeptor: M - 10 10

Voraussetzungen fiir Berechnung des Schattenwurfs

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

|Januar |Februar |Madrz | April | Mai | Juni | Juli | August | SeptembefOktober | Novembel Dezember
1108:19 | 07:53 |07:00 |06:49  |0545 |05:00 |04:57  |05:33  |06:23 |07:11 | 07:05 | 07:55
| 16:12 | 16:59 | 17:50 | 19:44 | 20:35 | 21:20 | 21:34 | 21:03 | 20:01 | 18:52 | 16:46 | 16:06
2108:19 | 07:51 | 06:57 | 06:47 | 05:43 | 04:59 | 04:58 | 05:35 |06:24 | 07:13 | 07:06 | 07:57
| 16:13 | 17:01 |17:52 | 19:46  |20:36  |21:21 | 21:34 | 21:01  [19:559 | 18:49 | 16:44 | 16:05
3 08:19 | 07:49 | 06:55 | 06:45 | 05:41 | 04:58 | 04:58 | 05:36 | 06:26 | 07:15 | 07:08 | 07:58
| 16:14 | 17:03 | 17:54 | 19:47  |20:38 | 21:22  |21:33  [20:59 | 19:56 | 18:47 | 16:42 | 16:05
4108:19 | 07:48 | 06:53 | 06:43  |05:39 | 04:58 | 04:59 | 05:38 | 06:27 | 07:16 | 07:10 | 07:59
| 16:15 | 17:05  |17:56 | 19:49  |20:40 | 21:23  |21:33  [20:57 | 19:54 | 18:45 | 16:41 | 16:04
5 08:18 | 07:46 | 06:51 | 06:40 | 05:37 | 04:57 | 05:00 | 05:39 | 06:29 | 07:18 | 07:12 | 08:01
| 16:16 | 17:07 | 17:58 | 19:51 | 20:41 | 21:24 | 21:32 | 20:56 | 19:52 | 18:43 | 16:39 | 16:04
6 | 08:18 | 07:45 | 06:49 | 06:38 | 05:36 | 04:56 | 05:01 | 05:41 | 06:31 | 07:20 | 07:14 | 08:02
| 16:17 | 17:08 | 17:59 | 19:53 | 20:43 | 21:25 | 21:32 | 20:54 | 19:50 | 18:40 | 16:37 | 16:03
7| 08:18 | 07:43 | 06:46 | 06:36 | 05:34 | 04:56 | 05:02 | 05:42 | 06:32 | 07:21 | 07:15 | 08:03
| 16:19 | 17:10 | 18:01 | 19:54 | 20:45 | 21:26 | 21:31 | 20:52 | 19:47 | 18:38 | 16:35 | 16:03
8| 08:17 | 07:41 | 06:44 | 06:33 | 05:32 | 04:55 | 05:03 | 05:44 | 06:34 | 07:23 | 07:17 | 08:04
| 16:20 | 17:12 | 18:03 | 19:56 | 20:46 | 21:27 | 21:31 | 20:50 | 19:45 | 18:36 | 16:34 | 16:02
9] 08:17 | 07:39 | 06:42 | 06:31 | 05:30 | 04:55 | 05:04 | 05:46 | 06:35 | 07:25 | 07:19 | 08:06
| 16:21 | 17:14 | 18:05  |19:58  |20:48  |21:28  |21:30  |20:49  |19:43 | 18:34  |16:32 | 16:02
10 | 08:16 | 07:38 | 06:40 | 06:29 | 05:29 | 04:54 | 05:05 | 05:47 | 06:37 | 07:26 | 07:21 | 08:07
| 16:23 | 17:16 | 18:06 | 19:59 | 20:49 | 21:29 | 21:29 | 20:47 | 19:40 | 18:31 | 16:31 | 16:02
11 ] 08:16 | 07:36 | 06:37 | 06:27 | 05:27 | 04:54 | 05:06 | 05:49 | 06:39 | 07:28 | 07:22 | 08:08
| 16:24 | 17:18 | 18:08 | 20:01 | 20:51 | 21:29 | 21:29 | 20:45 | 19:38 | 18:29 | 16:29 | 16:02
12 ] 08:15 | 07:34 | 06:35 | 06:25 | 05:25 | 04:54 | 05:07 | 05:50 | 06:40 | 07:30 | 07:24 | 08:09
| 16:26 | 17:19 | 18:10 | 20:03 | 20:52 | 21:30 | 21:28 | 20:43 | 19:36 | 18:27 | 16:27 | 16:02
131 08:14 | 07:32 | 06:33 | 06:22 | 05:24 | 04:53 | 05:08 | 05:52 | 06:42 | 07:31 | 07:26 | 08:10
| 16:27 | 17:21 | 18:12 | 20:04 | 20:54 | 21:31 | 21:27 | 20:41 | 19:33 | 18:25 | 16:26 | 16:02
14| 08:14 | 07:30 | 06:31 | 06:20 | 05:22 | 04:53 | 05:09 | 05:54 | 06:44 | 07:33 | 07:28 | 08:11
|16:29 | 17:23 | 18:13  |20:06  |20:56 | 21:31  |21:226  [20:39 | 19:31  [18:223 | 16:24 | 16:02
15|08:13 | 07:28 | 06:28 | 06:18 | 05:21 | 04:53 | 05:10 | 05:55 | 06:45 | 07:35 | 07:29 | 08:12
|16:30 | 17:25 | 18:15  |20:08  |20:57  |21:32  |21:225  [20:37  |19:29  |18:20 | 16:23 | 16:02
16 | 08:12 | 07:26 | 06:26 | 06:16 | 05:19  |04:53  |05:11 | 05:57 | 06:47 |07:36 | 07:31 | 08:13
|16:32 | 17:27 | 18:17  |20:09  |20:59  |21:32  |21:224  [20:35 | 19:27  |18:18 | 16:22 | 16:02
17 | 08:11 | 07:24 | 06:24 | 06:14 | 05:18 | 04:53 | 05:12 | 05:58 | 06:48 |07:38 | 07:33 | 08:13
| 16:33 | 17:29 | 18:19 | 20:11 | 21:00 | 21:33 | 21:23 | 20:33 | 19:24 | 18:16 | 16:20 | 16:02
18 | 08:10 | 07:22 | 06:22 | 06:11 | 05:16 | 04:53 | 05:14 | 06:00 | 06:50 | 07:40 | 07:35 | 08:14
| 16:35 | 17:31 | 18:20  |20:13  |21:02  |21:33  |21:22  |20:31  [19:22 | 18:14  |16:19 | 16:02
191 08:09 |07:20 | 06:19 | 06:09 | 05:15 | 04:53 | 05:15 | 06:02 | 06:52 | 07:42 | 07:36 | 08:15
| 16:36 | 17:32 | 18:22 | 20:15 | 21:03 | 21:34 | 21:21 | 20:29 | 19:20 | 18:12 | 16:18 | 16:03
2008:08 | 07:18 |06:17  |06:07  |05:13 | 04:53 | 05:16 |06:03 | 06:53 | 07:43 | 07:38 | 08:16
| 16:38 | 17:34 | 18:24 | 20:16 | 21:05 | 21:34 | 21:20 | 20:27 | 19:17 | 18:10 | 16:16 | 16:03
21]08:07 |07:16 |06:15 |06:05 |05:12 | 04:53 | 05:18  |06:05 |06:55 |07:45 | 07:40 | 08:16
| 16:40 | 17:36 | 18:25 | 20:18 | 21:06 | 21:34 | 21:18 | 20:25 | 19:15 | 18:08 | 16:15 | 16:03
22108:06 |07:14 |06:12  ]|06:03  |05:11  |04:53 | 05:19 | 06:06 | 06:56 | 07:47 | 07:41 | 08:17
| 16:41 | 17:38 | 18:27 | 20:20 | 21:07 | 21:34 | 21:17 | 20:23 | 19:13 | 18:06 | 16:14 | 16:04
23108:05 | 07:12 |06:10 ]|06:01  |05:09 |04:53 | 05:20 |06:08 |06:58 | 07:49 | 07:43 | 08:17
| 16:43 | 17:40 | 18:29 | 20:21 | 21:09 | 21:35 | 21:16 | 20:21 | 19:10 | 18:04 | 16:13 | 16:04
24 | 08:04 | 07:10 | 06:08 | 05:59 | 05:08 | 04:54 | 05:22 | 06:10 | 07:00 | 07:50 | 07:45 | 08:18
| 16:45 | 17:41 | 18:31 | 20:23 | 21:10 | 21:35 | 21:14 | 20:18 | 19:08 | 18:01 | 16:12 | 16:05
25 | 08:02 | 07:08 | 06:05 | 05:57 | 05:07 | 04:54 | 05:23 | 06:11 | 07:01 | 06:52 | 07:46 | 08:18
| 16:47 | 17:43 | 18:32  |20:25  |21:12  |21:35  |21:13  [20:16  |19:06  |16:59 | 16:11 | 16:05
26 | 08:01 | 07:06 | 06:03 | 05:55 | 05:06 | 04:54 | 05:24 | 06:13 | 07:03 | 06:54 | 07:48 | 08:18
| 16:48 | 17:45 | 18:34 | 20:26 | 21:13 | 21:35 | 21:12 | 20:14 | 19:03 | 16:57 | 16:10 | 16:06
27108:00 | 07:04 | 06:01 | 05:53 | 05:05 | 04:55 | 05:26 | 06:15 |07:05 | 06:56 | 07:49 | 08:19
| 16:50 | 17:47 | 18:36 | 20:28 | 21:14 | 21:35 | 21:10 | 20:12 | 19:01 | 16:56 | 16:09 | 16:07
28 | 07:58 | 07:02 | 05:59 | 05:51 | 05:04 | 04:55 | 05:27 | 06:16 | 07:06 | 06:57 | 07:51 | 08:19
| 16:52 | 17:49 | 18:37 | 20:30 | 21:15 | 21:35 | 21:09 | 20:10 | 18:59 | 16:54 | 16:08 | 16:08
29| 07:57 | | 06:56 | 05:49 | 05:03 | 04:56 | 05:29 | 06:18  |07:08 | 06:59 | 07:52 | 08:19
| 16:54 | | 19:39 | 20:31 | 21:17 | 21:35 | 21:07 | 20:08 | 18:56 | 16:52 | 16:07 | 16:09
30 | 07:56 | | 06:54 | 05:47  |05:02 | 04:56 | 05:30 | 06:19  |07:10 [ 07:01 | 07:54 | 08:19
| 16:56 | | 19:41 | 20:33 | 21:18 | 21:34 | 21:06 | 20:05 | 18:54 | 16:50 | 16:07 | 16:09
31|07:54 | |06:52 | | 05:01 | ]05:32 | 06:21 | |07:03 | | 08:19
| 16:57 | |19:42 | |21:19 | | 21:04  |20:03 | | 16:48 | | 16:10
Sonnenscheinstunden | 260 | 278 | 367 | 416 | 484 | 498 | 501 | 453 | 381 | 332 | 267 | 245

astr.max.mogl.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:
LQM VSB Neue Energien Deutschland GmbH
Schweizer StraBe 3a
DE-01069 Dresden
+49 (0) 351 /211 83 - 46
Bernd.Hemmers / marina.eismann@vsb.energy

Berechnet:

29.06.2018 11:54/3.1.633

SHADOW - Kalender

Berechnung: 180604_PG_VB_24 WEASchattenrezeptor: N - IO 11a

Voraussetzungen fiir Berechnung des Schattenwurfs

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

|Januar | Februar | Mérz | April | Mai | Juni
1]08:19 | 07:53 08:19 (18) | 07:00 | 06:49 07:28 (15) | 05:45 | 05:00 05:31 (5)
| 16:12 | 16:59 7 08:26 (18) | 17:50 | 19:44 18  07:46 (15) | 20:35 | 21:20 31 06:38 (12)
2 08:19 | 07:51 08:17 (18) | 06:57 | 06:47 07:27 (15) | 05:43 | 04:59 05:32 (5)
| 16:13 | 17:01 10 08:27 (18) | 17:52 | 19:46 19 07:46 (15) | 20:36 | 21:21 29 06:38 (12)
3108:19 | 07:50 08:16 (18) | 06:55 | 06:45 07:26 (15) | 05:41 | 04:58 05:31 (5)
| 16:14 | 17:03 11 08:27 (18) | 17:54 | 19:48 20  07:46 (15) | 20:38 | 21:22 29  06:37 (12)
408:19 | 07:48 08:17 (18) | 06:53 | 06:43 07:17 (2) | 05:39 06:14 (13) | 04:58 05:31 (5)
| 16:15 | 17:05 11 08:28 (18) | 17:56 | 19:49 27  07:46 (15) | 20:40 4 06:18 (13) | 21:23 27 06:36 (12)
5] 08:19 | 07:46 08:17 (18) | 06:51 | 06:40 07:14 (2) | 05:37 06:11 (13) | 04:57 05:31 (5)
| 16:16 |17:07 11  08:28 (18) | 17:58 |19:51 32 07:46 (15) | 20:41 9  06:20(13) | 21:24 27 06:36 (12)
6 08:18 | 07:45 08:17 (18) | 06:49 | 06:38 07:13 (2) | 05:36 06:09 (13) | 04:56 05:31 (5)
| 16:17 | 17:08 11 08:28 (18) | 17:59 | 19:53 32 07:45 (15) | 20:43 12 06:21(13) | 21:25 26 06:35(12)
7 08:18 | 07:43 08:18 (18) | 06:46 07:09 (22) | 06:36 07:11 (2) | 05:34 06:08 (13) | 04:56 05:32 (5)
| 16:19 | 17:10 9 08:27 (18) | 18:01 10 07:22 (16) | 19:54 32 07:43 (15) | 20:45 15  06:23 (13) | 21:26 24 06:35(12)
8]08:17 | 07:41 08:19 (18) | 06:44 07:07 (22) | 06:33 07:10 (2) | 05:32 06:07 (13) | 04:55 05:31 (5)
| 16:20 | 17:12 7 08:26(18) | 18:03 18 07:25(16) | 19:56 32 07:42(15) | 20:46 25 06:32(12) | 21:27 21  06:33 (12)
9]08:17 | 07:39 | 06:42 07:06 (22) | 06:31 07:10 (2) | 05:30 06:07 (13) | 04:55 05:32 (5)
| 16:21 | 17:14 | 18:05 20 07:26 (16) | 19:58 31 07:41(15) | 20:48 27 06:34(12) | 21:28 20 06:33(12)
10 | 08:16 | 07:38 | 06:40 07:05 (22) | 06:29 07:09 (2) | 05:29 06:07 (13) | 04:54 05:32 (5)
| 16:23 | 17:16 |18:06 21 07:26 (16) | 19:59 28 07:38(15) | 20:49 29 06:36 (12) | 21:29 16 06:31 (12)
11 08:16 | 07:36 | 06:38 07:05 (22) | 06:27 07:08 (2) | 05:27 06:06 (13) | 04:54 05:32 (5)
| 16:24 | 17:18 | 18:08 21 07:26 (16) | 20:01 20 07:28 (2) | 20:51 31 06:37(12) | 21:30 13 05:45 (5)
12| 08:15 | 07:34 | 06:35 07:05 (22) | 06:25 07:09 (2) | 05:25 06:07 (13) | 04:54 05:32 (5)
| 16:25 | 17:19 |18:10 21 07:26 (16) | 20:03 18  07:27(2) | 20:53 31 06:38(12)|21:30 13 05:45 (5)
13 | 08:15 | 07:32 | 06:33 07:07 (22) | 06:22 07:09 (2) | 05:24 06:06 (13) | 04:53 05:33 (5)
| 16:27 | 17:21 |18:12 18 07:25(16) | 20:04 17  07:26(2) | 20:54 32 06:38(12) | 21:31 13  05:46 (5)
14| 08:14 | 07:30 | 06:31 07:11 (16) | 06:20 07:10 (2) | 05:22 06:07 (13) | 04:53 05:33 (5)
| 16:28 | 17:23 | 18:13 13 07:24 (16) | 20:06 15 07:25 (2) | 20:56 32 06:39 (12) | 21:32 13 05:46 (5)
15| 08:13 | 07:28 | 06:28 07:13 (16) | 06:18 06:44 (14) | 05:21 06:08 (13) | 04:53 05:33 (5)
| 16:30 | 17:25 | 18:15 9 07:22(16) | 20:08 18  07:24(2) | 20:57 32 06:40 (12) | 21:32 13 05:46 (5)
16 | 08:12 | 07:26 07:54 (17) | 06:26 07:16 (16) | 06:16 06:42 (14) | 05:19 06:08 (13) | 04:53 05:34 (5)
| 16:32 | 17:27 5 07:59 (17) | 18:17 3 07:19(16) | 20:10 17 07:21(2) | 20:59 32 06:40(12) | 21:33 13 05:47 (5)
17| 08:11 | 07:24 07:52 (17) | 06:24 | 06:14 06:40 (14) | 05:18 06:09 (13) | 04:53 05:34 (5)
| 16:33 | 17:29 9 08:01(17) | 18:19 | 20:11 12 06:52 (14) | 21:00 31 06:40 (12) | 21:33 13 05:47 (5)
18 | 08:10 | 07:23 07:51 (17) | 06:22 | 06:11 06:40 (14) | 05:16 06:11 (13) | 04:53 05:34 (5)
| 16:35 117:31 11 08:02(17) | 18:20 | 20:13 12 06:52 (14) | 21:02 30 06:41(12) | 21:33 13 05:47 (5)
19 | 08:09 | 07:21 07:50 (17) | 06:19 | 06:09 06:38 (14) | 05:15 06:12 (13) | 04:53 05:34 (5)
| 16:36 | 17:32 13 08:03 (17) | 18:22 | 20:15 13 06:51 (14) | 21:03 28 06:40 (12) | 21:34 13 05:47 (5)
20 | 08:08 | 07:19 07:49 (17) | 06:17 | 06:07 06:38 (14) | 05:13 06:14 (12) | 04:53 05:34 (5)
| 16:38 |17:3¢ 13 08:02 (17) | 18:24 |20:16 13 06:51(14) | 21:05 26 06:40 (12) | 21:3¢ 13 05:47 (5)
21 | 08:07 | 07:16 07:49 (17) | 06:15 | 06:05 06:39 (14) | 05:12 06:14 (12) | 04:53 05:34 (5)
| 16:40 | 17:36 13 08:02(17) | 18:25 | 20:18 11 06:50 (14) | 21:06 27  06:41 (12) | 21:34 13 05:47 (5)
22 | 08:06 | 07:14 07:50 (17) | 06:12 | 06:03 06:39 (14) | 05:11 06:15 (12) | 04:53 05:34 (5)
| 16:41 |17:38 12 08:02(17) | 18:27 | 20:20 10 06:49 (14) | 21:08 26 06:41 (12) | 21:35 13 05:47 (5)
23| 08:05 | 07:12 07:51 (17) | 06:10 06:35 (21) | 06:01 06:41 (14) | 05:09 06:15 (12) | 04:53 05:35 (5)
| 16:43 | 17:40 10 08:01(17) | 18:29 2 06:37 (21) | 20:21 7 06:48 (14) | 21:09 26 06:41 (12) | 21:35 13 05:48 (5)
24 | 08:04 | 07:10 07:53 (17) | 06:08 06:31 (21) | 05:59 | 05:08 06:14 (12) | 04:54 05:35 (5)
| 16:45 | 17:41 6 07:59(17) | 18:31 8 06:39(21) | 20:23 | 21:10 26 06:40 (12) | 21:35 13 05:48 (5)
25| 08:03 | 07:08 | 06:05 06:30 (21) | 05:57 | 05:07 06:15 (12) | 04:54 05:35 (5)
| 16:47 | 17:43 |18:32 11  06:41 (21) | 20:25 [21:12 25 06:40(12) | 21:35 13 05:48 (5)
26 | 08:01 | 07:06 | 06:03 06:29 (21) | 05:55 | 05:06 06:15 (12) | 04:54 05:36 (5)
| 16:48 | 17:45 | 18:34 12 06:41 (21) | 20:26 | 21:13 24 06:39 (12) | 21:35 13 05:49 (5)
27 | 08:00 | 07:04 | 06:01 06:28 (21) | 05:53 | 05:05 06:15 (12) | 04:55 05:36 (5)
| 16:50 | 17:47 | 18:36 12 06:40 (21) | 20:28 | 21:14 24 06:39 (12) | 21:35 12 05:48 (5)
28 | 07:59 | 07:02 | 05:59 06:29 (21) | 05:51 | 05:04 05:35 (5) | 04:55 05:36 (5)
| 16:52 | 17:49 | 18:37 11 06:40 (21) | 20:30 | 21:15 27 06:40 (12) | 21:35 13 05:49 (5)
29 | 07:57 | | 06:56 07:29 (21) | 05:49 | 05:03 05:34 (5) | 04:56 05:36 (5)
| 16:54 | | 19:39 12 07:41 (15) | 20:31 | 21:17 28 06:39 (12) | 21:35 13 05:49 (5)
30 | 07:56 | | 06:54 07:30 (21) | 05:47 | 05:02 05:33 (5) | 04:56 05:36 (5)
| 16:56 | |19:41 13 07:43 (15) | 20:33 |21:18 29 06:39(12) | 21:34 14  05:50 (5)
31| 07:54 08:20 (18) | | 06:52 07:29 (15) | | 05:01 05:32 (5) |
| 16:57 3 08:23(18) | [19:42 16 07:45(15) | [21:19 30 06:38(12) |
Sonnenscheinstunden | 260 | 278 | 367 | 416 | 485 | 498
astr.max.mdgl.Beschattung | 3 | 169 | 251 | 454 | 718 | 510

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:

LQM

SHADOW - Kalender

Berechnung: 180604_PG_VB_24 WEASchattenrezeptor: N - IO 11a
Voraussetzungen fiir Berechnung des Schattenwurfs
Die dargestellten Zeiten sind die astronomisch maximal mdgliche Beschattungsdauer, berechnet unter folgenden Annahmen:

Die Sonne scheint tdglich von Sonnenauf- bis -untergang

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

Lizenzierter Anwender:
VSB Neue Energien Deutschland GmbH
Schweizer StraBe 3a
DE-01069 Dresden

+49 (0) 351 /21183 - 46

Bernd.Hemmers / marina.eismann@vsb.energy

Berechnet:

29.06.2018 11:54/3.1.633

| Juli | August | September | Oktober | November | Dezember
1| 04:57 05:37 (5) | 05:33 06:17 (13) | 06:23 07:08 (2) | 07:11 07:45 (22) | 07:05 | 07:55
| 21:34 13 05:50 (5) | 21:03 31  06:48 (12) | 20:01 20 07:28 (2) | 18:52 19  08:04 (16) | 16:46 | 16:06
2| 04:58 05:36 (5) | 05:35 06:17 (13) | 06:24 07:07 (2) | 07:13 07:44 (22) | 07:06 07:51 (18) | 07:57
| 21:34 14 05:50 (5) | 21:01 30 06:47 (12) | 19:59 28  07:36 (15) | 18:49 21 08:05(16) | 16:44 2 07:53(18) | 16:05
3| 04:58 05:37 (5) | 05:36 06:17 (13) | 06:26 07:08 (2) | 07:15 07:43 (22) | 07:08 07:48 (18) | 07:58
| 21:34 18  06:37 (12) | 20:59 29  06:46 (12) | 19:56 31 07:39 (15) | 18:47 21 08:04 (16) | 16:42 8  07:56 (18) | 16:05
4] 04:59 05:37 (5) | 05:38 06:17 (13) | 06:27 07:07 (2) | 07:16 07:42 (22) | 07:10 07:47 (18) | 08:00
| 21:33 22 06:39(12) | 20:58 27  06:44 (12) | 19:54 32 07:39 (15) | 18:45 21 08:03 (16) | 16:41 10  07:57 (18) | 16:04
5] 05:00 05:37 (5) | 05:39 06:18 (13) | 06:29 07:08 (2) | 07:18 07:43 (22) | 07:12 07:47 (18) | 08:01
| 21:33 23 06:40 (12) | 20:56 22 06:41 (12) | 19:52 32 07:40 (15) | 18:43 19  08:02 (16) | 16:39 11 07:58 (18) | 16:04
6 | 05:01 05:37 (5) | 05:41 06:18 (13) | 06:31 07:08 (2) | 07:20 07:45 (22) | 07:14 07:47 (18) | 08:02
| 21:32 25  06:41 (12) | 20:54 14 06:32(13) | 19:50 32 07:40 (15) | 18:40 15  08:01 (16) | 16:37 11 07:58 (18) | 16:03
7 ] 05:02 05:38 (5) | 05:42 06:20 (13) | 06:32 07:09 (2) | 07:21 | 07:15 07:47 (18) | 08:03
| 21:32 26 06:42 (12) | 20:52 11 06:31 (13) | 19:47 32 07:41(15) | 18:38 | 16:35 11 07:58 (18) | 16:03
8] 05:03 05:38 (5) | 05:44 06:21 (13) | 06:34 07:11 (2) | 07:23 | 07:17 07:47 (18) | 08:05
| 21:31 28  06:43 (12) | 20:50 8  06:29 (13) | 19:45 28  07:40 (15) | 18:36 | 16:34 11 07:58 (18) | 16:02
9 | 05:03 05:39 (5) | 05:46 | 06:35 07:20 (15) | 07:25 | 07:19 07:48 (18) | 08:06
| 21:30 28  06:44 (12) | 20:49 | 19:43 20 07:40 (15) | 18:34 | 16:32 10  07:58 (18) | 16:02
10 | 05:04 05:39 (5) | 05:47 | 06:37 07:21 (15) | 07:26 | 07:21 07:50 (18) | 08:07
| 21:30 30 06:45(12) | 20:47 | 19:40 19  07:40 (15) | 18:31 | 16:30 7 07:57 (18) | 16:02
11 | 05:06 05:40 (5) | 05:49 | 06:39 07:20 (15) | 07:28 | 07:23 07:52 (18) | 08:08
| 21:29 30 06:46 (12) | 20:45 | 19:38 18  07:38 (15) | 18:29 | 16:29 3 07:55(18) | 16:02
12 | 05:07 05:40 (5) | 05:50 | 06:40 07:21 (15) | 07:30 | 07:24 | 08:09
| 21:28 29  06:46 (12) | 20:43 | 19:36 16 07:37 (15) | 18:27 | 16:27 | 16:02
13 | 05:08 05:41 (5) | 05:52 | 06:42 07:22 (21) | 07:31 | 07:26 | 08:10
| 21:27 30 06:47 (12) | 20:41 | 19:34 13 07:35(15) | 18:25 | 16:26 | 16:02
14 | 05:09 05:42 (5) | 05:54 | 06:44 07:20 (21) | 07:33 |1 07:28 | 08:11
| 21:26 29 06:48 (12) | 20:39 | 19:31 12 07:32(15) | 18:23 | 16:24 | 16:02
15| 05:10 05:43 (5) | 05:55 | 06:45 07:18 (21) | 07:35 | 07:30 | 08:12
| 21:25 27  06:48 (12) | 20:37 | 19:29 11 07:29 (21) | 18:20 | 16:23 | 16:02
16 | 05:11 06:25 (12) | 05:57 | 06:47 07:18 (21) | 07:37 | 07:31 | 08:13
| 21:24 24 06:49 (12) | 20:35 | 19:27 12 07:30 (21) | 18:18 | 16:22 | 16:02
17 | 05:12 06:25 (12) | 05:58 | 06:48 07:18 (21) | 07:38 | 07:33 | 08:14
| 21:23 24 06:49 (12) | 20:33 | 19:24 12 07:30 (21) | 18:16 | 16:20 | 16:02
18 | 05:14 06:24 (12) | 06:00 | 06:50 07:17 (21) | 07:40 08:23 (17) | 07:35 | 08:14
| 21:22 25 06:49 (12) | 20:31 | 19:22 11 07:28 (21) | 18:14 8 08:31(17) | 16:19 | 16:02
19 | 05:15 06:25 (12) | 06:02 | 06:52 07:18 (21) | 07:42 08:22 (17) | 07:36 | 08:15
| 21:21 25  06:50 (12) | 20:29 | 19:20 9 07:27 (21) | 18:12 11 08:33(17) | 16:18 | 16:02
20 | 05:16 06:25 (12) | 06:03 06:46 (14) | 06:53 07:19 (21) | 07:43 08:21 (17) | 07:38 | 08:16
| 21:20 25  06:50 (12) | 20:27 8  06:54 (14) | 19:17 5 07:24 (21) | 18:10 12 08:33(17) | 16:16 | 16:03
21| 05:17 06:24 (12) | 06:05 06:45 (14) | 06:55 | 07:45 08:21 (17) | 07:40 | 08:16
| 21:18 26 06:50 (12) | 20:25 10 06:55 (14) | 19:15 | 18:08 13 08:34(17) | 16:15 | 16:03
22 | 05:19 06:24 (12) | 06:06 06:43 (14) | 06:56 | 07:47 08:20 (17) | 07:41 | 08:17
| 21:17 26 06:50 (12) | 20:23 12 06:55 (14) | 19:13 | 18:06 13 08:33(17) | 16:14 | 16:04
23| 05:20 06:25 (12) | 06:08 06:43 (14) | 06:58 | 07:49 08:20 (17) | 07:43 | 08:17
| 21:16 26 06:51(12) | 20:21 13 06:56 (14) | 19:10 | 18:04 12 08:32(17) | 16:13 | 16:04
24| 05:22 06:24 (13) | 06:10 06:42 (14) | 07:00 | 07:50 08:21 (17) | 07:45 | 08:18
| 21:15 27  06:51(12) | 20:18 13 06:55 (14) | 19:08 | 18:01 11 08:32(17) | 16:12 | 16:05
25| 05:23 06:21 (13) | 06:11 06:43 (14) | 07:01 | 06:52 07:22 (17) | 07:46 | 08:18
| 21:13 30 06:51(12) | 20:16 12 06:55 (14) | 19:06 | 16:59 8 07:30(17) | 16:11 | 16:05
26 | 05:24 06:21 (13) | 06:13 06:42 (14) | 07:03 | 06:54 07:25 (17) | 07:48 | 08:18
| 21:12 30 06:51(12) | 20:14 12 06:54 (14) | 19:03 | 16:57 3 07:28(17) | 16:10 | 16:06
27 | 05:26 06:19 (13) | 06:15 06:44 (14) | 07:05 | 06:56 | 07:49 | 08:19
| 21:10 32 06:51(12) | 20:12 18 07:24 (2) | 19:01 | 16:56 | 16:09 | 16:07
28 | 05:27 06:18 (13) | 06:16 06:45 (14) | 07:06 07:54 (16) | 06:58 | 07:51 | 08:19
| 21:09 32 06:50(12) | 20:10 18 07:25 (2) | 18:59 8 08:02 (16) | 16:54 | 16:08 | 16:08
29 | 05:29 06:18 (13) | 06:18 07:11 (2) | 07:08 07:52 (16) | 06:59 | 07:52 | 08:19
| 21:07 32 06:50 (12) | 20:08 15 07:26 (2) | 18:56 12 08:04 (16) | 16:52 | 16:07 | 16:08
30 | 05:30 06:17 (13) | 06:19 07:10 (2) | 07:10 07:48 (22) | 07:01 | 07:54 | 08:19
| 21:06 32 06:49 (12) | 20:05 17 07:27 (2) | 18:54 17 08:05 (16) | 16:50 | 16:07 | 16:09
31]05:32 06:17 (13) | 06:21 07:08 (2) | | 07:03 | | 08:19
| 21:04 31 06:48 (12) | 20:03 19 07:27 (2) | | 16:48 | | 16:10
Sonnenscheinstunden | 501 | 453 | 381 | 332 | 267 | 244

astr.max.mdgl.Beschattung | 819 | 339 | 430 | 207 | 84 |

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

Tag im Monat Sonnenaufgang  (SS:MM)

Sonnenuntergang (SS:MM)

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

(WEA mit erstem Schatten)

Minuten mit Schatten (WEA mit letztem Schatten)
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Projekt: Lizenzierter Anwender:
LQM VSB Neue Energien Deutschland GmbH
Schweizer StraBe 3a
DE-01069 Dresden
+49 (0) 351 /211 83 - 46
Bernd.Hemmers / marina.eismann@vsb.energy

Berechnet:

29.06.2018 11:54/3.1.633

SHADOW - Kalender

Berechnung: 180604_PG_VB_24 WEASchattenrezeptor: O - IO 11b

Voraussetzungen fiir Berechnung des Schattenwurfs

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

|Januar | Februar | Mérz | April | Mai | Juni
1]08:19 | 07:53 08:19 (18) | 07:00 | 06:49 07:24 (2) | 05:45 06:17 (13) | 05:00 05:36 (5)
| 16:12 | 16:59 7 08:26 (18) | 17:50 | 19:44 24 07:52 (15) | 20:35 22 06:44 (12) | 21:20 13 05:49 (5)
2 08:19 | 07:51 08:18 (18) | 06:57 | 06:47 07:21 (2) | 05:43 06:16 (13) | 04:59 05:37 (5)
| 16:13 | 17:01 9 08:27 (18) | 17:52 | 19:46 30 07:52 (15) | 20:36 28 06:45(12) | 21:21 13 05:50 (5)
3108:19 | 07:50 08:17 (18) | 06:55 | 06:45 07:18 (2) | 05:41 06:16 (13) | 04:58 05:37 (5)
| 16:14 | 17:03 10 08:27 (18) | 17:54 | 19:48 32 07:50 (15) | 20:38 31 06:47 (12) | 21:22 13 05:50 (5)
408:19 | 07:48 08:18 (18) | 06:53 | 06:43 07:17 (2) | 05:39 06:15 (13) | 04:58 05:37 (5)
| 16:15 | 17:05 11 08:29 (18) | 17:56 | 19:49 32 07:49 (15) | 20:40 33 06:48(12) | 21:23 12 05:49 (5)
5 08:19 | 07:46 08:19 (18) | 06:51 07:20 (16) | 06:40 07:16 (2) | 05:37 06:14 (13) | 04:57 05:38 (5)
| 16:16 |17:07 10 08:29 (18) | 17:58 6 07:26(16) | 19:51 31 07:48 (15) | 20:41 34 06:48 (12) | 21:24 12 05:50 (5)
6| 08:18 | 07:45 08:19 (18) | 06:49 07:12 (22) | 06:38 07:16 (2) | 05:36 06:14 (13) | 04:56 05:38 (5)
| 16:17 | 17:08 9 08:28(18)|17:59 16 07:28(16) | 19:53 27 07:45(15) |20:43 35 06:49 (12) | 21:25 11  05:49 (5)
708:18 | 07:43 08:20 (18) | 06:46 07:09 (22) | 06:36 07:15 (2) | 05:34 06:14 (13) | 04:56 05:39 (5)
| 16:19 | 17:10 7 08:27(18) | 18:01 20 07:29(16) | 19:54 19  07:34(2) | 20:45 36 06:50 (12) | 21:26 11  05:50 (5)
8] 08:17 | 07:41 | 06:44 07:08 (22) | 06:33 07:15 (2) | 05:32 06:14 (13) | 04:55 05:39 (5)
| 16:20 | 17:12 |18:03 21 07:29(16) | 19:56 18  07:33(2) | 20:46 36 06:50 (12) | 21:27 10  05:49 (5)
9]08:17 | 07:39 | 06:42 07:08 (22) | 06:31 07:15 (2) | 05:30 06:14 (13) | 04:55 05:40 (5)
| 16:21 | 17:14 | 18:05 22 07:30 (16) | 19:58 18 07:33 (2) | 20:48 35  06:49 (12) | 21:28 9  05:49 (5)
10 | 08:16 | 07:38 | 06:40 07:09 (22) | 06:29 07:16 (2) | 05:29 06:15 (13) | 04:54 05:40 (5)
| 16:23 | 17:16 |18:06 21 07:30(16) | 19:59 16  07:32(2) | 20:49 35 06:50 (12) | 21:29 10  05:50 (5)
11| 08:16 | 07:36 | 06:38 07:09 (22) | 06:27 07:15 (2) | 05:27 06:15 (13) | 04:54 05:40 (5)
| 16:24 | 17:18 | 18:08 19  07:28 (16) | 20:01 15 07:30 (2) | 20:51 35  06:50 (12) | 21:30 9 05:49 (5)
12| 08:15 | 07:34 | 06:35 07:11 (22) | 06:25 06:50 (14) | 05:25 06:17 (13) | 04:54 05:41 (5)
| 16:25 | 17:19 |18:10 14 07:27(16) | 20:03 14  07:28(2) | 20:53 33  06:50 (12) | 21:30 8  05:49 (5)
13 | 08:15 | 07:32 | 06:33 07:17 (16) | 06:22 06:47 (14) | 05:24 06:18 (13) | 04:53 05:42 (5)
| 16:27 |17:21 | 18:12 9 07:26 (16) | 20:04 14 07:25 (2) | 20:54 31 06:49 (12) | 21:31 7 05:49 (5)
14| 08:14 | 07:30 | 06:31 | 06:20 06:46 (14) | 05:22 06:25 (12) | 04:53 05:43 (5)
| 16:28 | 17:23 | 18:13 | 20:06 11 06:57 (14) | 20:56 24 06:49 (12) | 21:32 6 05:49 (5)
15| 08:13 | 07:28 07:55 (17) | 06:28 | 06:18 06:45 (14) | 05:21 06:26 (12) | 04:53 05:43 (5)
| 16:30 | 17:25 7 08:02(17) | 18:15 |20:08 12 06:57 (14) | 20:57 23  06:49 (12) | 21:32 6 05:49 (5)
16 | 08:12 | 07:26 07:54 (17) | 06:26 | 06:16 06:45 (14) | 05:19 06:26 (12) | 04:53 05:44 (5)
| 16:32 | 17:27 9 08:03(17) | 18:17 | 20:10 12 06:57 (14) | 20:59 22 06:48 (12) | 21:33 4 05:48 (5)
17| 08:11 | 07:24 07:53 (17) | 06:24 | 06:14 06:45 (14) | 05:18 06:26 (12) | 04:53 05:45 (5)
| 16:33 | 17:29 11 08:04(17) | 18:19 | 20:11 12 06:57 (14) | 21:00 22 06:48 (12) | 21:33 3 05:48(5)
18 | 08:10 | 07:23 07:52 (17) | 06:22 | 06:11 06:45 (14) | 05:16 06:27 (12) | 04:53 05:45 (5)
| 16:35 |17:31 13 08:05(17) | 18:20 | 20:13 12 06:57 (14) | 21:02 21 06:48 (12) | 21:33 3 05:48(5)
19 | 08:09 | 07:21 07:52 (17) | 06:19 | 06:09 06:45 (14) | 05:15 06:27 (12) | 04:53 05:46 (5)
| 16:36 | 17:32 13 08:05(17) | 18:22 | 20:15 10 06:55 (14) | 21:03 19  06:46 (12) | 21:34 2 05:48 (5)
20 | 08:08 | 07:19 07:52 (17) | 06:17 | 06:07 06:46 (14) | 05:13 06:29 (12) | 04:53 05:46 (5)
| 16:38 |17:3¢ 12 08:04 (17) | 18:24 | 20:16 7 06:53(14) | 21:05 17  06:46 (12) | 21:34 1 05:47 (5)

21 | 08:07 | 07:16 07:52 (17) | 06:15 06:39 (21) | 06:05 | 05:12 06:30 (12) | 04:53

| 16:40 | 17:36 11 08:03(17) | 18:25 1 06:40 (21) | 20:18 | 21:06 15 06:45(12) | 21:34

22| 08:06 | 07:14 07:54 (17) | 06:12 06:36 (21) | 06:03 | 05:11 06:31 (12) | 04:53

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

31| 07:54 08:20 (18) | | 06:52 07:33 (15) | | 05:01 05:36 (5) |
| 16:57 4 08:24 (18) | [19:42 19 07:52(15) | [21:19 14 05:50 (5) |
Sonnenscheinstunden | 260 | 278 | 367 | 416 | 485 | 498
astr.max.mdgl.Beschattung | 6 | 149 | 296 | 374 | 712 | 201

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:

LQM

SHADOW - Kalender

Berechnung: 180604_PG_VB_24 WEASchattenrezeptor: O - IO 11b
Voraussetzungen fiir Berechnung des Schattenwurfs
Die dargestellten Zeiten sind die astronomisch maximal mdgliche Beschattungsdauer, berechnet unter folgenden Annahmen:

Die Sonne scheint tdglich von Sonnenauf- bis -untergang

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

| Juli | August | September | Oktober | November | Dezember
1| 04:57 05:46 (5) | 05:33 06:27 (13) | 06:23 07:15(2) | 07:11 07:55 (16) | 07:05 | 07:55
| 21:34 8 05:54 (5) | 21:03 33 07:00 (12) | 20:01 15 07:30 (2) | 18:52 11 08:06 (16) | 16:46 | 16:06
2 | 04:58 05:45 (5) | 05:35 06:25 (13) | 06:24 07:14 (2) | 07:13 07:48 (22) | 07:06 | 07:57
| 21:34 9 05:54 (5) | 21:01 35 07:00 (12) | 19:59 16 07:30 (2) | 18:49 19  08:07 (16) | 16:44 | 16:05
3| 04:58 05:45 (5) | 05:36 06:25 (13) | 06:26 07:13 (2) | 07:15 07:47 (22) | 07:08 | 07:58
| 21:34 10 05:55 (5) | 20:59 35 07:00 (12) | 19:56 18 07:31 (2) | 18:47 20 08:07 (16) | 16:42 | 16:05
4] 04:59 05:45 (5) | 05:38 06:24 (13) | 06:27 07:12 (2) | 07:16 07:45 (22) | 07:10 07:50 (18) | 08:00
| 21:33 10 05:55 (5) | 20:58 36  07:00 (12) | 19:54 18 07:30 (2) | 18:45 22 08:07 (16) | 16:41 7 07:57 (18) | 16:04
5] 05:00 05:44 (5) | 05:39 06:24 (13) | 06:29 07:12 (2) | 07:18 07:45 (22) | 07:12 07:49 (18) | 08:01
| 21:33 11 05:55 (5) | 20:56 36 07:00 (12) | 19:52 19 07:31 (2) | 18:43 21 08:06 (16) | 16:39 9 07:58 (18) | 16:04
6 | 05:01 05:44 (5) | 05:41 06:24 (13) | 06:31 07:11 (2) | 07:20 07:45 (22) | 07:14 07:48 (18) | 08:02
| 21:32 12 05:56 (5) | 20:54 35  06:59 (12) | 19:50 26 07:40 (15) | 18:40 21 08:06 (16) | 16:37 11 07:59 (18) | 16:03
7 ] 05:02 05:44 (5) | 05:42 06:24 (13) | 06:32 07:11 (2) | 07:21 07:46 (22) | 07:15 07:48 (18) | 08:03
| 21:32 12 05:56 (5) | 20:52 35  06:59 (12) | 19:47 31 07:43(15) | 18:38 18  08:04 (16) | 16:35 11 07:59 (18) | 16:03
8] 05:03 05:45 (5) | 05:44 06:24 (13) | 06:34 07:11 (2) | 07:23 07:48 (22) | 07:17 07:48 (18) | 08:05
| 21:31 12 05:57 (5) | 20:50 34 06:58 (12) | 19:45 32 07:43(15) | 18:36 12 08:03(16) | 16:34 10  07:58 (18) | 16:02
9] 05:03 05:45 (5) | 05:46 06:24 (13) | 06:35 07:12 (2) | 07:25 | 07:19 07:49 (18) | 08:06
| 21:30 12 05:57 (5) | 20:49 33 06:57 (12) | 19:43 32 07:44 (15) | 18:34 | 16:32 8 07:57 (18) | 16:02
10 | 05:04 05:45 (5) | 05:47 06:24 (13) | 06:37 07:14 (2) | 07:26 | 07:21 07:50 (18) | 08:07
| 21:30 13 05:58 (5) | 20:47 31 06:55 (12) | 19:40 29  07:45(15) | 18:31 | 16:30 7 07:57 (18) | 16:02
11 | 05:06 05:45 (5) | 05:49 06:25 (13) | 06:39 07:15(2) | 07:28 | 07:23 07:52 (18) | 08:08
| 21:29 13 05:58 (5) | 20:45 27  06:54 (12) | 19:38 26  07:44 (15) | 18:29 | 16:29 4 07:56 (18) | 16:02
12 | 05:07 05:45 (5) | 05:50 06:26 (13) | 06:40 07:25 (15) | 07:30 | 07:24 07:54 (18) | 08:09
| 21:28 13 05:58 (5) | 20:43 19  06:51(12) | 19:36 19  07:44 (15) | 18:27 | 16:27 1 07:55(18) | 16:02
13 | 05:08 05:45 (5) | 05:52 06:29 (13) | 06:42 07:25 (15) | 07:31 | 07:26 | 08:10
| 21:27 13 05:58 (5) | 20:41 5 06:34(13) | 19:34 18 07:43 (15) | 18:25 | 16:26 | 16:02
14 | 05:09 05:45 (5) | 05:54 | 06:44 07:25 (15) | 07:33 | 07:28 | 08:11
| 21:26 13 05:58 (5) | 20:39 | 19:31 18 07:43 (15) | 18:23 | 16:24 | 16:02
15| 05:10 05:45 (5) | 05:55 | 06:45 07:25 (21) | 07:35 | 07:30 | 08:12
| 21:25 13 05:58 (5) | 20:37 | 19:29 16 07:41 (15) | 18:20 | 16:23 | 16:02
16 | 05:11 05:45 (5) | 05:57 | 06:47 07:23 (21) | 07:37 | 07:31 | 08:13
| 21:24 13 05:58 (5) | 20:35 | 19:27 17 07:40 (15) | 18:18 | 16:22 | 16:02
17 | 05:12 05:46 (5) | 05:58 | 06:48 07:22 (21) | 07:38 | 07:33 | 08:14
| 21:23 11 05:57 (5) | 20:33 | 19:24 16 07:38 (15) | 18:16 | 16:20 | 16:02
18 | 05:14 05:46 (5) | 06:00 | 06:50 07:20 (21) | 07:40 | 07:35 | 08:14
| 21:22 11 05:57 (5) | 20:31 | 19:22 13 07:33 (15) | 18:14 | 16:19 | 16:02
19 | 05:15 05:48 (5) | 06:02 | 06:52 07:21 (21) | 07:42 08:26 (17) | 07:36 | 08:15
| 21:21 9 05:57 (5) | 20:29 | 19:20 11 07:32(21) | 18:12 6 08:32(17) | 16:18 | 16:02
20 | 05:16 05:48 (5) | 06:03 | 06:53 07:20 (21) | 07:43 08:24 (17) | 07:38 | 08:16
| 21:20 15 06:51 (12) | 20:27 | 19:17 11 07:31(21) | 18:10 10 08:34(17) | 16:16 | 16:03
21| 05:17 05:50 (5) | 06:05 | 06:55 07:21 (21) | 07:45 08:23 (17) | 07:40 | 08:16
| 21:18 15 06:53 (12) | 20:25 | 19:15 9 07:30(21) | 18:08 12 08:35(17) | 16:15 | 16:03
22| 05:19 06:40 (12) | 06:06 | 06:56 07:23 (21) | 07:47 08:22 (17) | 07:41 | 08:17
| 21:17 14 06:54 (12) | 20:23 | 19:13 5 07:28 (21) | 18:06 12 08:34(17) | 16:14 | 16:04
23| 05:20 06:40 (12) | 06:08 06:51 (14) | 06:58 | 07:49 08:22 (17) | 07:43 | 08:17
| 21:16 16 06:56 (12) | 20:21 7  06:58 (14) | 19:10 | 18:04 12 08:34(17) | 16:13 | 16:04
24| 05:22 06:39 (12) | 06:10 06:48 (14) | 07:00 | 07:50 08:22 (17) | 07:45 | 08:18
| 21:15 18  06:57 (12) | 20:18 10  06:58 (14) | 19:08 | 18:01 12 08:34(17) | 16:12 | 16:05
25| 05:23 06:38 (12) | 06:11 06:48 (14) | 07:01 | 06:52 07:22 (17) | 07:46 | 08:18
| 21:13 19  06:57 (12) | 20:16 11 06:59 (14) | 19:06 | 16:59 12 07:34(17) | 16:11 | 16:05
26 | 05:24 06:38 (12) | 06:13 06:47 (14) | 07:03 | 06:54 07:23 (17) | 07:48 | 08:18
| 21:12 21 06:59 (12) | 20:14 12 06:59 (14) | 19:03 | 16:57 10 07:33(17) | 16:10 | 16:06
27 | 05:26 06:37 (12) | 06:15 06:47 (14) | 07:05 | 06:56 07:25 (17) | 07:49 | 08:19
| 21:10 22 06:59 (12) | 20:12 12 06:59 (14) | 19:01 | 16:56 6 07:31(17) | 16:09 | 16:07
28 | 05:27 06:36 (12) | 06:16 06:46 (14) | 07:06 | 06:58 | 07:51 | 08:19
| 21:09 23 06:59 (12) | 20:10 12 06:58 (14) | 18:59 | 16:54 | 16:08 | 16:08
29 | 05:29 06:36 (12) | 06:18 06:47 (14) | 07:08 | 06:59 | 07:52 | 08:19
| 21:07 24 07:00 (12) | 20:08 11 06:58 (14) | 18:56 | 16:52 | 16:07 | 16:08
30 | 05:30 06:35 (12) | 06:19 06:48 (14) | 07:10 07:58 (16) | 07:01 | 07:54 | 08:19
| 21:06 25 07:00 (12) | 20:05 15 07:26 (2) | 18:54 6 08:04 (16) | 16:50 | 16:07 | 16:09
31]05:32 06:28 (13) | 06:21 06:50 (14) | | 07:03 | | 08:19
| 21:04 32 07:00 (12) | 20:03 14 07:28 (2) | | 16:48 | | 16:10
Sonnenscheinstunden | 501 | 453 | 381 | 332 | 267 | 244

astr.max.mdgl.Beschattung | 462 | 498 | 421 | 236 | 68 |

Lizenzierter Anwender:
VSB Neue Energien Deutschland GmbH
Schweizer StraBe 3a
DE-01069 Dresden

+49 (0) 351 /21183 - 46

Bernd.Hemmers / marina.eismann@vsb.energy

Berechnet:

29.06.2018 11:54/3.1.633

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)

206201812:13/24  WINAPRO .

windPRO 3.1.633 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk



Projekt:

LQM

SHADOW - Kalender

Berechnung: 180604_PG_VB_24 WEASchattenrezeptor: P - I0 12a
Voraussetzungen fiir Berechnung des Schattenwurfs
Die dargestellten Zeiten sind die astronomisch maximal mdgliche Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint tdglich von Sonnenauf- bis -untergang
Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb

Sonnenscheinstunden | 259 278

astr.max.mogl.Beschattung |

|Januar | Februar
1]08:19 | 07:53
| 16:12 | 16:59
2 08:19 | 07:51
| 16:13 | 17:01
308:19 | 07:50
| 16:14 | 17:03
4 08:19 | 07:48
| 16:15 | 17:05
5 08:19 | 07:46
| 16:16 | 17:07
6 08:18 | 07:45
| 16:17 | 17:08
708:18 | 07:43
| 16:19 | 17:10
808:18 | 07:41
| 16:20 | 17:12
9| 08:17 | 07:40
| 16:21 | 17:14
10 | 08:17 | 07:38
| 16:23 | 17:16
11| 08:16 | 07:36
| 16:24 | 17:18
12 | 08:15 | 07:34
| 16:26 | 17:20
13| 08:15 | 07:32
| 16:27 | 17:21
14| 08:14 | 07:30
| 16:28 | 17:23
15| 08:13 | 07:28
| 16:30 | 17:25
16 | 08:12 | 07:27
| 16:32 | 17:27
17 ] 08:11 | 07:25
| 16:33 | 17:29
18 | 08:11 | 07:23
| 16:35 | 17:31
19 | 08:10 | 07:21
| 16:36 | 17:32
20 | 08:08 | 07:19
| 16:38 | 17:34
21 08:07 | 07:17
| 16:40 | 17:36
22| 08:06 | 07:15
| 16:41 | 17:38
23] 08:05 | 07:12
| 16:43 | 17:40
24| 08:04 | 07:10
| 16:45 | 17:42
25 08:03 | 07:08
| 16:47 | 17:43
26 | 08:01 | 07:06
| 16:48 | 17:45
27| 08:00 | 07:04
| 16:50 | 17:47
28| 07:59 | 07:02
| 16:52 | 17:49
29| 07:57 |
| 16:54 |
30| 07:56 |
| 16:56 |
311 07:54 |
| 16:57 |
I

| Mérz

8:12 10
8:13 10
8:15 12
8:17 11

8:19 10

9:39 10

9:41 10

110

| April

| 06:49
| 19:44
| 06:47
| 19:46
| 06:45
| 19:48
| 06:43
| 19:49

06:58 (9) | 06:25
07:04 (9) | 20:03
06:56 (9) | 06:22
07:06 (9) | 20:05
06:56 (9) | 06:20
07:06 (9) | 20:06
06:54 (9) | 06:18
07:06 (9) | 20:08
06:55 (9) | 06:16
07:06 (9) | 20:10
06:55 (9) | 06:14
07:05 (9) | 20:11
06:56 (9) | 06:12
07:02 (9) | 20:13

| 06:09
20:15

06:26 (7)
06:28 (7)
06:23 (7)
06:29 (7)
06:21 (7) | 05:51
06:30 (7) | 20:30
07:20 (7) | 05:49
07:30 (7) | 20:32
07:19 (7) | 05:47
07:29 (7) | 20:33
07:20 (7) |
07:28 (7) |

| 416

|

12

10

12

14

14

12

11

97

07:15 (8) | 05:45
07:27 (7) | 20:35
07:13 (8) | 05:43
07:23 (8) | 20:37
07:11(8) | 0
07:23 (8) | 20:38
07:10 (8) | 05:39
07:24 (8) | 20:40
07:10 (8) | 05:37
07:24 (8) | 20:41
07:11 (8) | 05:36
07:23 (8) | 20:43
07:10 (8) | 05:34
07:21 (8) | 20:45
07:11 (8) | 05:

07:20 (8) | 2
07:14(8) | 0
07:17 (8) | 2

| Juni

5:00
1:20
4:59
1:22
4:58
1:23
4:58
1:24
4:57
1:25
4:56
1:26
4:56
1:26
4:55
1:27
4:55
1:28
4:54
1:29
4:54
1:30
4:54
1:30
4:53
1:31
4:53
1:32
4:53
1:32
4:53
1:33
4:53
1:33
4:53
1:34
4:53
1:34
4:53
1:34
4:53
1:35
4:53
1:35
4:53
1:35
4:54
1:35
4:54
1:35
4:54
1:35
4:55
1:35

NONONONONONONONONONONONONONONONONONONONONONONONONONONONONONO

|3uli

| August

5:33

halisy
wo
a®

1:01

6:19
0:05

NONONONONONONONONONONONONONONONONONONONONONONONONONONONONONONO

2%
SN
[

Lizenzierter Anwender:
VSB Neue Energien Deutschland GmbH
Schweizer StraBe 3a
DE-01069 Dresden

+49 (0) 351 /211 83 - 46
Bernd.Hemmers / marina.eismann@vsb.energy

Berechnet:

29.06.2018 11:54/3.1.633

| September

1

12

14

13

12

1

12

1

10

1

1

1

10

202

| Oktober

| 07:11

| 18:52 8
| 07:13

| 18:50 2

07:12 (8) | 07:15
07:15 (8) | 18:47
07:08 (8) | 07:16
07:17 (8) | 18:45
07:07 (8) | 07:18
07:18 (8) | 18:43
07:06 (8) | 07:20
07:18 (8) | 18:40
07:05 (8) | 07:21
07:19 (8) | 18:38
07:06 (8) | 07:23
07:19 (8) | 18:36
07:05 (8) | 07:25
07:17 (8) | 18:34
07:06 (8) | 07:26
07:17 (8) | 18:31
07:07 (8) | 07:28
07:19 (7) | 18:29
07:12 (7) | 07:30
07:21 (7) | 18:27
07:11 (7) | 07:31
07:20 (7) | 18:25
07:10 (7) | 07:33
07:21 (7) | 18:23
07:10 (7) | 07:35
07:20 (7) | 18:20
07:12 (7) | 07:37
07:19 (7) | 18:18
07:14 (7) | 07:38
07:17 (7) | 18:16
| 07:40
| 18:14
| 07:42
| 18:12
| 07:44
| 18:10
| 07:45
| 18:08
| 07:47
| 18:06
| 07:49
| 18:04
| 07:51
| 18:02
07:40 (9) | 06:52
07:44 (9) | 17:00
07:37 (9) | 06:54
07:46 (9) | 16:58
07:36 (9) | 06:56
07:47 (9) | 16:56
07:35 (9) | 06:58
07:46 (9) | 16:54
07:35 (9) | 06:59
07:46 (9) | 16:52
07:36 (9) | 07:01
07:46 (9) | 16:50
| 07:03
| 16:48
| 332
| 10

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

Tag im Monat Sonnenaufgang

(SS:MM)

Sonnenuntergang (SS:MM)

Minuten mit Schatten

Zeitpunkt (SS:MM) Schattenanfang

windPRO 3.1.633 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk

Zeitpunkt (SS:MM) Schattenende

| Novembei Dezember
07:36 (9) | 07:05 | 07:56
07:44 (9) | 16:46 | 16:06
07:39 (9) | 07:07 | 07:57
07:41 (9) | 16:44 | 16:05
| 07:08 | 07:58
| 16:42 | 16:05
| 07:10 | 08:00
| 16:41 | 16:04
| 07:12 | 08:01
| 16:39 | 16:04
| 07:14 | 08:02
| 16:37 | 16:03
| 07:16 | 08:04
| 16:35 | 16:03
| 07:17 | 08:05
| 16:34 | 16:02
| 07:19 | 08:06
| 16:32 | 16:02
| 07:21 | 08:07
| 16:31 | 16:02
| 07:23 | 08:08
| 16:29 | 16:02
| 07:24 | 08:09
| 16:27 | 16:02
| 07:26 | 08:10
| 16:26 | 16:02
| 07:28 | 08:11
| 16:24 | 16:02
| 07:30 | 08:12
| 16:23 | 16:02
| 07:31 | 08:13
| 16:22 | 16:02
| 07:33 | 08:14
| 16:20 | 16:02
| 07:35 | 08:14
| 16:19 | 16:02
| 07:37 | 08:15
| 16:18 | 16:02
| 07:38 | 08:16
| 16:16 | 16:03
| 07:40 | 08:16
| 16:15 | 16:03
| 07:42 | 08:17
| 16:14 | 16:04
| 07:43 | 08:17
| 16:13 | 16:04
| 07:45 | 08:18
| 16:12 | 16:05
| 07:46 | 08:18
| 16:11 | 16:05
| 07:48 | 08:19
| 16:10 | 16:06
| 07:50 | 08:19
| 16:09 | 16:07
| 07:51 | 08:19
| 16:08 | 16:08
| 07:53 | 08:19
| 16:07 | 16:09
| 07:54 | 08:19
| 16:07 | 16:09
| | 08:19
| | 16:10
| 267 | 244
| |

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

29.06.2018 12:13 / 25

windPRO



Projekt: Lizenzierter Anwender:
LQM VSB Neue Energien Deutschland GmbH
Schweizer StraBe 3a
DE-01069 Dresden
+49 (0) 351 /211 83 - 46
Bernd.Hemmers / marina.eismann@vsb.energy

Berechnet:

29.06.2018 11:54/3.1.633

SHADOW - Kalender

Berechnung: 180604_PG_VB_24 WEASchattenrezeptor: Q - IO 12b

Voraussetzungen fiir Berechnung des Schattenwurfs

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

|Januar |Februar |Marz | April | Mai | Juni | Juli | August | September | Oktober | November Dezember
1]08:19 | 07:53 | 07:00 | 06:49 07:12 (7) | 05:45 | 05:00 | 04:57 | 05:33 | 06:23 | 07:05 | 07:56
| 16:12 | 16:59 | 17:51 | 19:44 8 07:20(7) | 20:35 | 21:20 | 21:34 | 21:03 | 20:01 13 | 16:46 | 16:06
2 08:19 | 07:51 | 06:58 | 06:47 07:10 (7) | 05:43 | 04:59 | 04:58 | 05:35 | 06:24 | 07:07 | 07:57
| 16:13 | 17:01 | 17:52 | 19:46 10 07:20(7) | 20:37 | 21:21 | 21:34 | 21:01 | 19:59 13 | 16:44 | 16:05
308:19 | 07:50 | 06:55 | 06:45 07:09 (7) | 05:41 | 04:58 | 04:58 | 05:36 | 06:26 | 07:08 | 07:58
| 16:14 | 17:03 | 17:54 | 19:48 10 07:19(7) | 20:38 | 21:23 | 21:34 | 20:59 | 19:57 13 | 16:42 | 16:05
4 08:19 | 07:48 | 06:53 | 06:43 07:09 (7) | 05:39 | 04:58 | 04:59 | 05:38 | 06:28 06:56 (8) | 07 16 | 07:10 | 08:00
| 16:15 | 17:05 | 17:56 | 19:49 10 07:19(7) | 20:40 | 21:24 | 21:33 | 20:58 | 19:54 11 07:07 (8) | 18:45 | 16:41 | 16:04
5 08:19 | 07:46 | 06:51 | 06:40 07:11 (7) | 05:37 | 04:57 | 05:00 | 05:39 | 06:29 06:57 (8) | 07:18 | 07:12 | 08:01
| 16:16 | 17:07 | 17:58 | 19:51 6 07:17(7) | 20:41 | 21:25 | 21:33 | 20:56 | 19:52 9 07:06(8) | 18:43 | 16:39 | 16:04
6 08:18 | 07:45 | 06:49 | 06:38 07:05 (8) | 05:36 | 04:56 | 05:01 | 05:41 | 06:31 06:59 (8) | 07:20 | 07:14 | 08:02
| 16:17 | 17:08 | 17:59 | 19:53 2 07:07 (8) | 20:43 | 21:26 | 21:32 | 20:54 | 19:50 3 07:02(8) | 18:40 | 16:37 | 16:03
708:18 | 07:43 | 06:47 | 06:36 07:00 (8) | 05:34 | 04:56 | 05:02 | 05:42 | 06:32 07:06 (7) | 07:21 | 07:16 | 08:04
| 16:19 | 17:10 | 18:01 | 19:54 9  07:09(8) | 20:45 | 21:26 | 21:32 | 20:52 | 19:47 6 07:12(7) | 18:38 | 16:35 | 16:03
808:18 | 07:41 | 06:44 | 06:34 06:59 (8) | 05: | 04:55 | 05:03 | 05:44 | 06:34 07:05 (7) | 07: | 07:17 | 08:05
| 16:20 | 17:12 | 18:03 | 19:56 11 07:10(8) | 2 | 21:27 | 21:31 | 20:51 | 19:45 9 07:14(7) |1 | 16:34 | 16:02
9| 08:17 | 07:40 | 06:42 | 06:31 06:58 (8) | 0 | 04:55 | 05:04 | 05:46 | 06:36 07:03 (7) | O | 07:19 | 08:06
| 16:21 | 17:14 | 18:05 | 19:58 13 07:11(8) | 2 | 21:28 | 21:30 | 20:49 | 19:43 10 07:13(7) | 1 | 16:32 | 16:02
10 | 08:17 | 07:38 | 06:40 | 06:29 06:58 (8) | 0 | 04:54 | 05:05 | 05:47 | 06:37 07:03 (7) | O | 07:21 | 08:07
| 16:23 | 17:16 | 18:07 | 19:59 13 07:11(8) | 2 | 21:29 | 21:30 | 20:47 | 19:41 10 07:13(7) | 1 | 16:31 | 16:02
11| 08:16 | 07:36 | 06:38 | 06:27 06:58 (8) | 0 | 04:54 | 05:06 | 05:49 | 06:39 | 07:23 | 08:08
| 16:24 | 17:18 | 18:08 | 20:01 13 07:11(8) | 20: | 21:30 | 21:29 | 20:45 | 19:38 8 | 16:29 | 16:02
12 | 08:15 | 07:34 | 06:35 | 06:25 06:57 (8) | 05: | 04:54 | 05:07 | 05:50 | 06:40 | 07:24 | 08:09
| 16:26 | 17:20 | 18:10 | 20:03 12 07:09 (8) | 2 | 21:30 | 21:28 | 20:43 | 19:36 5 | 16:27 | 16:02
13| 08:15 | 07:32 | 06:33 | 06:22 06:58 (8) | 0 | 04:53 | 05:08 | 05:52 | 06:42 | 07:26 | 08:10
| 16:27 | 17:21 | 18:12 | 20:05 10 07:08 (8) | 20: | 21:31 | 21:27 | 20:41 | 19:34 | 16:26 | 16:02
14| 08:14 | 07:30 | 06:31 | 06:20 06:59 (8) | 05: | 04:53 | 05:09 | 05:54 | 06:44 | 07:28 | 08:11
| 16:28 | 17:23 | 18:13 | 20:06 7 07:06 (8) | 20: | 21:32 | 21:26 | 20:39 | 19:31 | 16:24 | 16:02
15| 08:13 | 07:28 | 06:29 | 05: | 04:53 | 05:10 | 05:55 | 06:45 | 07:30 | 08:12
| 16:30 | 17:25 | 18:15 | 20: | 21:32 | 21:25 | 20:37 | 19:29 | 16:23 | 16:02
16 | 08:12 | 07:27 | 06:26 | 05: | 04:53 | 05:11 | 05:57 | 06:47 | 07:31 | 08:13
| 16:32 | 17:27 | 18:17 | 20: | 21:33 | 21:24 | 20:35 | 19:27 | 16:22 | 16:02
17 ] 08:11 | 07:25 | 06:24 | 05: | 04:53 | 05:12 | 05:58 | 06:48 | 07:33 | 08:14
| 16:33 | 17:29 | 18:19 6 |2 | 21:33 | 21:23 | 20:33 | 19:24 | 16:20 | 16:02
18 | 08:11 | 07:23 | 06:22 | 0! | 04:53 | 05:14 | 06:00 | 06:50 | 07:35 | 08:14
| 16:35 | 17:31 | 18:20 10 |2 | 21:34 | 21:22 | 20:31 | 19:22 | 16:19 | 16:02
19 | 08:10 | 07:21 | 06:19 | ! | 04:53 | 05:15 | 06:02 | 06:52 | 07:37 | 08:15
| 16:36 | 17:32 | 18:22 11 |2 | 21:34 | 21:21 | 20:29 | 19:20 | 16:18 | 16:02
20 | 08:08 | 07:19 | 06:17 | ! | 04:53 | 05:16 | 06:03 | 06:53 | 07:38 | 08:16
| 16:38 | 17:34 | 18:24 12 |2 | 21:34 | 21:20 | 20:27 | 19:17 3 | 16:16 | 16:03
21 08:07 | 07:17 | 06:15 06: 43 (9) | 06:05 | 05: | 04:53 | 05:17 | 06:05 | 06:55 | 07:40 | 08:16
| 16:40 | 17:36 | 18:26 10 06:53(9) | 20:18 | 21: | 21:35 | 21:19 | 20:25 | 19:15 9 | 16:15 | 16:03
22| 08:06 | 07:15 | 06:12 | 0! | 04:53 | 05:19 | 06:06 | 06:57 | 07:42 | 08:17
| 16:41 | 17:38 | 18:27 10 |2 | 21:35 | 21:17 | 20:23 | 19:13 11 | 16:14 | 16:04
23] 08:05 | 07:12 | 06:10 06: 45 (9) | 06:01 | 05: | 04:53 | 05:20 | 06:08 | 06:58 | 07:43 | 08:17
| 16:43 | 17:40 | 18:29 6  06:51(9) | 20:21 | 21: | 21:35 | 21:16 | 20:21 | 19:10 11 | 16:13 | 16:04
24| 08:04 | 07:10 | 06:08 | 05:59 | 05: | 04:54 | 05:22 | 06:10 | 07:00 | 07:45 | 08:18
| 16:45 | 17:42 | 18:31 | 20:23 | 21: | 21:35 | 21:15 | 20:19 | 19:08 11 | 16:12 | 16:05
25 08:03 | 07:08 | 06:06 | 05:57 | 05: | 04:54 | 05:23 | 06:11 | 07:01 | 07:46 | 08:18
| 16:47 | 17:43 | 18:32 | 20:25 | 21: | 21:35 | 21:13 | 20:16 | 19:06 10 | 16:11 | 16:05
26 | 08:01 | 07:06 | 06:03 | 05:55 | 05: | 04:54 | 05:24 | 06:13 | 07:03 | 07:48 | 08:19
| 16:48 | 17:45 | 18:34 | 20:27 | 21: | 21:35 | 21:12 | 20:14 | 19:03 8 | 16:10 | 16:06
27| 08:00 | 07:04 | 06:01 | 05:53 | 0! | 04:55 | 05:26 | 06:15 | 07:05 | 07:50 | 08:19
| 16:50 | 17:47 | 18:36 | 20:28 |2 | 21:35 | 21:11 | 20:12 | 19:01 1 | 16:09 | 16:07
28| 07:59 | 07:02 | 05:59 | 05:51 | 0! | 04:55 | 05:27 | 06:16 | 07:06 | | 07:51 | 08:19
| 16:52 | 17:49 | 18:37 | 20:30 |2 | 21:35 | 21:09 | 20:10 | 18:59 | | 16:08 | 16:08
29| 07:57 | | 06:56 | 05:49 | 0! | 04:56 | 05:29 | 06:18 07:00 (8) | 07:08 | | 07:53 | 08:19
| 16:54 | | 19:39 | 20:32 |2 | 21:35 | 21:08 | 20:08 7 0 (8) | 18:56 | | 16:07 | 16:09
30| 07:56 | | 06:54 | 05:47 | 0! | 04:56 | 05:30 | 06:19 06:59 (8) | 07:10 | | 07:54 | 08:19
| 16:56 | | 19:41 | 20:33 | 21: | 21:35 | 21:06 | 20:05 10 07:09(8) | 18:54 | | 16:07 | 16:09
311 07:54 | | 06:52 07:14 (7) | | 05: | | 05:32 | 06:21 06:57 (8) | | | | 08:19
| 16:57 | | 19:43 5 07:19(7) | | 21: | | 21:04 | 20:03 12 07:09(8) | | | | 16:10
Sonnenscheinstunden | 259 | 278 | 367 | 416 | | 498 | 501 | 453 | 381 | | 267 | 244

astr.max.mogl.Beschattung | | | 70 | 134 | | | | 29 | 174 | | |

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

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

windPRO 3.1.633 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk 29.06.2018 12:13 / 26 WI nd PRO



Projekt: Lizenzierter Anwender:
LQM VSB Neue Energien Deutschland GmbH
Schweizer StraBe 3a
DE-01069 Dresden
+49 (0) 351 /211 83 - 46
Bernd.Hemmers / marina.eismann@vsb.energy

Berechnet:

29.06.2018 11:54/3.1.633

SHADOW - Kalender

Berechnung: 180604_PG_VB_24 WEASchattenrezeptor: R - 10 13

Voraussetzungen fiir Berechnung des Schattenwurfs

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

|Januar |Februar |Madrz | April | Mai | Juni | Juli | August | SeptembefOktober | Novembel Dezember
1108:19 | 07:53 |07:00 |06:49  |0545 |05:00 |04:57 |05:333  |06:22 |07:11 | 07:05 | 07:55
| 16:11 | 16:59 | 17:50 | 19:44 | 20:35 | 21:20 | 21:34 | 21:03 | 20:01 | 18:52 | 16:46 | 16:06
2108:19 | 07:51 | 06:57 | 06:47 | 05:43 | 04:59 | 04:57 | 05:35 |06:24 | 07:13 | 07:06 | 07:57
| 16:12 | 17:01 |17:52 | 19:46  |20:36  |21:21 | 21:34 | 21:01  [19:559 | 18:49 | 16:44 | 16:05
3 08:19 | 07:50 | 06:55 | 06:45 | 05:41 | 04:58 | 04:58 | 05:36 | 06:26 | 07:14 | 07:08 | 07:58
| 16:14 | 17:03 | 17:54 | 19:47  |20:38 | 21:22  |21:34  [20:59 | 19:56 | 18:47 | 16:42 | 16:04
4] 08:19 | 07:48 | 06:53 | 06:42 | 05:39 | 04:57 | 04:59 | 05:38 | 06:27 | 07:16 | 07:10 | 08:00
| 16:15 | 17:04 | 17:56 | 19:49  [20:40 | 21:23  |21:33 [ 20:58 | 19:54 | 18:45 | 16:40 | 16:04
5 08:19 | 07:46 | 06:51 | 06:40 | 05:37 | 04:57 | 05:00 | 05:39 | 06:29 | 07:18 | 07:12 | 08:01
| 16:16 | 17:06 | 17:57 | 19:51  |20:41 | 21:24  |21:33  [20:56 | 19:52 | 18:43 | 16:39 | 16:03
6 | 08:18 | 07:45 | 06:49 | 06:38 | 05:35 | 04:56 | 05:01 | 05:41 | 06:31 | 07:19 | 07:14 | 08:02
| 16:17 | 17:08 | 17:59 | 19:53 | 20:43 | 21:25 | 21:32 | 20:54 | 19:50 | 18:40 | 16:37 | 16:03
7| 08:18 | 07:43 | 06:46 | 06:36 | 05:34 | 04:55 | 05:01 | 05:42 | 06:32 | 07:21 | 07:15 | 08:03
| 16:18 | 17:10 | 18:01 | 19:54 | 20:45 | 21:26 | 21:32 | 20:52 | 19:47 | 18:38 | 16:35 | 16:03
8| 08:17 | 07:41 | 06:44 | 06:33 | 05:32 | 04:55 | 05:02 | 05:44 | 06:34 | 07:23 | 07:17 | 08:05
| 16:20 | 17:12 | 18:03 | 19:56 | 20:46 | 21:27 | 21:31 | 20:50 | 19:45 | 18:36 | 16:34 | 16:02
9] 08:17 | 07:39 | 06:42 | 06:31 | 05:30 | 04:54 | 05:03 | 05:45 | 06:35 | 07:25 | 07:19 | 08:06
| 16:21 | 17:14 | 18:05 | 19:58 | 20:48 | 21:28 | 21:30 | 20:49 | 19:43 | 18:33 | 16:32 | 16:02
10 | 08:16 | 07:38 | 06:40 | 06:29 | 05:28 | 04:54 | 05:04 | 05:47 | 06:37 | 07:26 | 07:21 | 08:07
| 16:22 | 17:16 | 18:06 | 19:59 | 20:49 | 21:29 | 21:30 | 20:47 | 19:40 | 18:31 | 16:30 | 16:02
11 ] 08:16 | 07:36 | 06:37 | 06:27 | 05:27 | 04:54 | 05:05 | 05:49 | 06:39 | 07:28 | 07:22 | 08:08
| 16:24 | 17:17 | 18:08 | 20:01 | 20:51 | 21:30 | 21:29 | 20:45 | 19:38 | 18:29 | 16:29 | 16:02
12 ] 08:15 | 07:34 | 06:35 | 06:24 | 05:25 | 04:53 | 05:06 | 05:50 | 06:40 | 07:30 | 07:24 | 08:09
| 16:25 | 17:19 | 18:10 | 20:03 | 20:53 | 21:30 | 21:28 | 20:43 | 19:36 | 18:27 | 16:27 | 16:01
13 ] 08:15 | 07:32 | 06:33 | 06:22 | 05:23 | 04:53 | 05:07 | 05:52 | 06:42 | 07:31 | 07:26 | 08:10
| 16:27 | 17:21 | 18:12 | 20:04 | 20:54 | 21:31 | 21:27 | 20:41 | 19:33 | 18:25 | 16:26 | 16:01
14| 08:14 | 07:30 | 06:31 | 06:20 | 05:22 | 04:53 | 05:09 | 05:53 |06:43 | 07:33 | 07:28 | 08:11
|16:28 | 17:23 | 18:13  |20:06  |20:56 | 21:32  |21:226  [20:39 | 19:31  |18:222 | 16:24 | 16:01
15|08:13 | 07:28 | 06:28 | 06:18 | 05:20 | 04:53 | 05:10 | 05:55 | 06:45 | 07:35 | 07:29 | 08:12
|16:30 | 17:25 | 18:15  |20:08  |20:57  |21:32  |21:225  [20:37  |19:29  |18:20 | 16:23 | 16:01
16 | 08:12 | 07:26 | 06:26 | 06:16 | 05:19  |04:52  |05:11 | 05:57 | 06:47 |07:36 | 07:31 | 08:13
| 16:31 |17:27 | 18:17  |20:09  |20:59  |21:33  |21:24  |20:35 [19:26  |18:18  |16:21 | 16:02
17 | 08:11 | 07:24 | 06:24 | 06:13 | 05:17 | 04:52 | 05:12 | 05:58 | 06:48 | 07:38 | 07:33 | 08:14
| 16:33 | 17:29 | 18:18 | 20:11 | 21:00 | 21:33 | 21:23 | 20:33 | 19:24 | 18:16 | 16:20 | 16:02
18 | 08:10 | 07:22 | 06:21 | 06:11 | 05:16 | 04:52 | 05:13 | 06:00 | 06:50 | 07:40 | 07:35 | 08:14
| 16:35 | 17:30 | 18:20 | 20:13 | 21:02 | 21:34 | 21:22 | 20:31 | 19:22 | 18:14 | 16:19 | 16:02
19 | 08:09  |07:20 | 06:19 | 06:09 | 05:14 | 04:52 | 05:15 | 06:01 | 06:52 | 07:42 | 07:36 | 08:15
|16:36 | 17:32 | 18:22  |20:15 | 21:03 | 21:34  |21:221  [20:29 | 19:19  [18:12  |16:17 | 16:02
2008:08 | 07:18 | 06:17  |06:07  |05:13 | 04:52 | 05:16 |06:03 | 06:53 | 07:43 | 07:38 | 08:16
| 16:38 | 17:34 | 18:24 | 20:16 | 21:05 | 21:34 | 21:20 | 20:27 | 19:17 | 18:10 | 16:16 | 16:03
21]08:07 |07:16 |06:15 |06:05  |05:12 | 04:53 | 05:17 |06:05 |06:55 | 07:45 | 07:40 | 08:16
| 16:40 | 17:36 | 18:25 | 20:18 | 21:06 | 21:34 | 21:18 | 20:25 | 19:15 | 18:07 | 16:15 | 16:03
22108:06 | 07:14 |06:12  ]06:03  |05:10 | 04:53 | 05:19 | 06:06 | 06:56 | 07:47 | 07:41 | 08:17
| 16:41 | 17:38 | 18:27 | 20:20 | 21:08 | 21:35 | 21:17 | 20:23 | 19:13 | 18:05 | 16:14 | 16:03
23108:05 | 07:12 |06:10 ]|06:01  |05:09 |04:53 | 05:20 |06:08 |06:58 | 07:49 | 07:43 | 08:17
| 16:43 | 17:40 | 18:29 | 20:21 | 21:09 | 21:35 | 21:16 | 20:21 | 19:10 | 18:03 | 16:13 | 16:04
24 | 08:04 | 07:10 | 06:08 | 05:59 | 05:08 | 04:53 | 05:21 | 06:09 | 07:00 | 07:50 | 07:45 | 08:18
| 16:45 | 17:41 | 18:30 | 20:23 | 21:10 | 21:35 | 21:15 | 20:18 | 19:08 | 18:01 | 16:12 | 16:05
25 | 08:03 | 07:08 | 06:05 | 05:57 | 05:07 | 04:54 | 05:23 | 06:11 | 07:01 | 06:52 | 07:46 | 08:18
| 16:46 | 17:43 | 18:32  |20:25  |21:12  |21:35  |21:13  [20:16  |19:06  |16:59 | 16:11 | 16:05
26 | 08:01 | 07:06 | 06:03 | 05:55 | 05:06 | 04:54 | 05:24 | 06:13 | 07:03 | 06:54 | 07:48 | 08:18
| 16:48 | 17:45 | 18:34 | 20:26 | 21:13 | 21:35 | 21:12 | 20:14 | 19:03 | 16:57 | 16:10 | 16:06
27108:00 | 07:04 | 06:01 | 05:53 | 05:05 | 04:55 | 05:26 | 06:14 | 07:05 | 06:56 | 07:49 | 08:19
| 16:50 | 17:47 | 18:36 | 20:28 | 21:14 | 21:35 | 21:10 | 20:12 | 19:01 | 16:55 | 16:09 | 16:07
28 | 07:59 | 07:02 | 05:58 | 05:51 | 05:03 | 04:55 | 05:27 | 06:16 | 07:06 | 06:58 | 07:51 | 08:19
| 16:52 | 17:49 | 18:37 | 20:30 | 21:15 | 21:35 | 21:09 | 20:10 | 18:59 | 16:53 | 16:08 | 16:07
29| 07:57 | | 06:56 | 05:49 | 05:02 | 04:56 | 05:29 | 06:18  |07:08 | 06:59 | 07:52 | 08:19
| 16:54 | | 19:39 | 20:31 | 21:17 | 21:35 | 21:07 | 20:08 | 18:56 | 16:51 | 16:07 | 16:08
30 | 07:56 | | 06:54 | 05:47  |05:01 | 04:56 | 05:30 | 06:19  [07:09 |[07:01 | 07:54 | 08:19
| 16:55 | | 19:41 | 20:33 | 21:18 | 21:34 | 21:06 | 20:05 | 18:54 | 16:50 | 16:06 | 16:09
31|07:54 | |06:52 | | 05:01 | ]05:31 | 06:21 | |07:03 | | 08:19
| 16:57 | |19:42 | |21:19 | | 21:04  |20:03 | | 16:48 | | 16:10
Sonnenscheinstunden | 259 | 278 | 367 | 416 | 485 | 498 | 501 | 453 | 381 | 332 | 267 | 244

astr.max.mogl.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:

LQM

SHADOW - Kalender

Berechnung: 180604_PG_VB_24 WEASchattenrezeptor: S - I0 14

Voraussetzungen fiir Berechnung des Schattenwurfs

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

Sonnenscheinstunden |

|Januar

8:19
6:12
8:19
6:13
8:19
6:14
8:19
6:15
8:19
6:16
8:18
6:17
8:18
6:19
8:17
6:20
8:17
6:21
8:16
6:23
8:16
6:24
8:15
6:25
8:15
6:27
8:14
6:28
8:13

OHOHFHOHOFHOHORHOHOHOFHOHOHEHOHOHEHOREORDO

260

astr.max.mdgl.Beschattung |

| Februar

| 07:53
| 16:59
| 07:51
| 17:01
| 07:50
| 17:03
| 07:48
| 17:05
| 07:46
| 17:07
| 07:45
| 17:08
| 07:43
| 17:10
| 07:41
| 17:12
| 07:39
| 17:14
| 07:38
| 17:16
| 07:36
| 17:18
| 07:34
| 17:19
| 07:32
| 17:21
| 07:30
| 17:23 2
| 07:28
| 17:25 6
| 07:26
| 17:27 9
| 07:24
| 17:29 11
| 07:23
| 17:31 11
| 07:21
| 17:32 9
| 07:19
| 17:34 9
| 07:16
| 17:36 5
| 07:14
| 17:38
| 07:12
| 17:40
| 07:10
| 17:41
| 07:08
| 17:43
| 07:06
| 17:45
| 07:04
| 17:47
| 07:02
| 17:49

I
[
|
[
I
I
| 278
|

62

07:55 (19) | 06:31
07:57 (19) | 18:13
07:53 (19) | 06:28
07:59 (19) | 18:15
07:51 (19) | 06:26
08:00 (19) | 18:17
07:50 (19) | 06:24
08:01 (19) | 18:19
07:50 (19) | 06:22
08:01 (19) | 18:20
07:51 (19) | 06:19
08:00 (19) | 18:22
07:50 (19) | 06:17
07:59 (19) | 18:24
07:52 (19) | 06:15
07:57 (19) | 18:25

11

12

12

11

10

10

12

13

13

13

11

163

| April

07:25 (18) | 06:49
07:27 (18) | 19:44
07:22 (18) | 06:47
07:30 (18) | 19:46
07:21 (18) | 06:45
07:32 (18) | 19:48
07:19 (18) | 06:43
07:31 (18) | 19:49
07:19 (18) | 06:40
07:31 (18) | 19:51
07:20 (18) | 06:38
07:31 (18) | 19:53
07:19 (18) | 06:36
07:29 (18) | 19:54
07:21 (18) | 06:33
07:28 (18) | 19:56

| 06:31

| 20:15
06:44 (17) | 06:07
06:50 (17) | 20:16
06:41 (17) | 06:05
06:51 (17) | 20:18
06:40 (17) | 06:03
06:52 (17) | 20:20
06:39 (17) | 06:01
06:52 (17) | 20:21
06:38 (17) | 05:59
06:51 (17) | 20:23
06:38 (17) | 05:57
06:51 (17) | 20:25
06:39 (17) | 05:55
06:50 (17) | 20:26
06:39 (17) | 05:53
06:48 (17) | 20:28
06:42 (17) | 05:51
06:45 (17) | 20:30

| 05:49
20:31

10

11

11

10

10

13

14

15

15

14

12

11

14

10

11

11

11

10

251

Lizenzierter Anwender:

VSB Neue Energien Deutschland GmbH
Schweizer StraBe 3a

DE-01069 Dresden

+49 (0) 351 /211 83 - 46
Bernd.Hemmers / marina.eismann@vsb.energy

Berechnet:

29.06.2018 11:54/3.1.633

| Mai

| 05:45

| 20:35
07:10 (22) | 05:43
07:13 (22) | 20:36
07:07 (22) | 05:41
07:14 (22) | 20:38
07:05 (22) | 05:39
07:15 (22) | 20:40
07:04 (22) | 05:37
07:15 (22) | 20:41
07:04 (22) | 05:36
07:15 (22) | 20:43
07:04 (22) | 05:34
07:14 (22) | 20:45
07:05 (22) | 05:32
07:12 (22) | 20:46

| 05:30

06:52 (16) | 05:25
07:00 (16) | 20:53
06:51 (16) | 05:24
07:01 (16) | 20:54
06:49 (16) | 05:22
07:02 (16) | 20:56
06:49 (16) | 05:21
07:03 (16) | 20:57
06:48 (16) | 05:19
07:03 (16) | 20:59
06:48 (16) | 05:18
07:03 (16) | 21:00
06:48 (16) | 05:16
07:02 (16) | 21:02
06:48 (16) | 05:15
07:00 (16) | 21:03
06:31 (21) | 05:13
06:59 (16) | 21:05
06:28 (21) | 05:12
06:57 (16) | 21:06
06:26 (21) | 05:11
06:36 (21) | 21:08
06:25 (21) | 05:09
06:36 (21) | 21:09
06:25 (21) | 05:08
06:36 (21) | 21:10
06:25 (21) | 05:07
06:36 (21) | 21:12
06:25 (21) | 05:06
06:35 (21) | 21:13
06:27 (21) | 05:05
06:35 (21) | 21:14
06:28 (21) | 05:04
06:33 (21) | 21:15

| 05:03

10

12

14

16

17

21

26

31

33

33

33

33

33

32

31

30

29

27

24

20

16

526

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

Tag im Monat

Sonnenaufgang

(SS:MM)

Sonnenuntergang (SS:MM)

Minuten mit Schatten

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

windPRO 3.1.633 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk

| Juni

| 05:00
| 21:20
| 04:59
| 21:21
| 04:58
| 21:22
| 04:58
| 21:23
| 04:57
| 21:24
| 04:56
| 21:25
| 04:56
| 21:26
| 04:55
| 21:27
| 04:55
| 21:28
06:03 (2) | 04:54
06:08 (2) | 21:29
06:00 (2) | 04:54
06:10 (2) | 21:30
05:59 (2) | 04:54
06:11 (2) | 21:30
05:58 (2) | 04:53
06:12 (2) | 21:31
05:57 (2) | 04:53
06:13 (2) | 21:32
05:57 (2) | 04:53
06:14 (2) | 21:32
05:45 (14) | 04:53
06:14 (2) | 21:33
05:44 (14) | 04:53
06:14 (2) | 21:33
05:43 (14) | 04:53
06:15 (2) | 21:33
05:41 (14) | 04:53
06:14 (2) | 21:34
05:41 (14) | 04:53
06:14 (2) | 21:34
05:41 (14) | 04:53
06:14 (2) | 21:34
05:41 (14) | 04:53
06:14 (2) | 21:35
05:41 (14) | 04:53
06:14 (2) | 21:35
05:41 (14) | 04:54
06:13 (2) | 21:35
05:41 (14) | 04:54
06:12 (2) | 21:35
05:42 (14) | 04:54
06:12 (2) | 21:35
05:42 (14) | 04:55
06:11 (2) | 21:35
05:44 (14) | 04:55
06:11 (2) | 21:35
05:45 (14) | 04:56
06:09 (2) | 21:35
05:46 (14) | 04:56
06:09 (15) | 21:34

05:52 (15) |

06:08 (15) |
| 498

|

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

16

15

15

14

12

12

11

10

129

05:52 (15)
06:08 (15)
05:53 (15)
06:08 (15)
05:53 (15)
06:08 (15)
05:53 (15)
06:07 (15)
05:55 (15)
06:07 (15)
05:55 (15)
06:07 (15)
05:56 (15)
06:07 (15)
05:56 (15)
06:06 (15)
05:57 (15)
06:06 (15)
05:58 (15)
06:05 (15)
05:59 (15)
06:04 (15)
06:00 (15)
06:03 (15)

20620812:13/28  WINAPRO .



Projekt:

LQM

SHADOW - Kalender

Berechnung: 180604_PG_VB_24 WEASchattenrezeptor: S - I0 14
Voraussetzungen fiir Berechnung des Schattenwurfs
Die dargestellten Zeiten sind die astronomisch maximal mdgliche Beschattungsdauer, berechnet unter folgenden Annahmen:

Die Sonne scheint tdglich von Sonnenauf- bis -untergang

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

| 3uli

1] 04:57
| 21:34
2| 04:58
| 21:34
3] 04:58
| 21:33
4| 04:59
| 21:33
51 05:00
| 21:33
6 | 05:01
| 21:32
7 ] 05:02
| 21:32
8] 05:03
| 21:31
9 | 05:04
| 21:30
10 | 05:05
| 21:29
11 | 05:06
| 21:29
12 | 05:07
| 21:28
13 | 05:08
| 21:27
14 | 05:09
| 21:26
15 ] 05:10
| 21:25
16 | 05:11
| 21:24
17 ] 05:12
| 21:23
18 | 05:14
| 21:22
19 | 05:15
| 21:21
20 | 05:16
| 21:20
21| 05:17
| 21:18
22| 05:19
| 21:17
23| 05:20
| 21:16
24 | 05:22
| 21:15
25| 05:23
| 21:13
26 | 05:24
| 21:12
27 | 05:26
| 21:10
28 | 05:27
| 21:09
29 | 05:29
| 21:07
30 | 05:30
| 21:06
31 05:32
| 21:04
Sonnenscheinstunden | 501
astr.max.mogl.Beschattung |

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

Tag im Monat Sonnenaufgang

Sonnenuntergang (SS:MM)

11

12

13

13

14

15

16

17

17

21

26

28

30

30

32

32

33

33

33

33

31

29

23

17

16

15

14

632

| August

06:04 (15) | 05:33
06:09 (15) | 21:03
06:03 (15) | 05:35
06:09 (15) | 21:01
06:03 (15) | 05:36
06:11 (15) | 20:59
06:03 (15) | 05:38
06:12 (15) | 20:58
06:01 (15) | 05:39
06:12 (15) | 20:56
06:01 (15) | 05:41
06:13 (15) | 20:54
06:01 (15) | 05:42
06:14 (15) | 20:52
06:01 (15) | 05:44
06:14 (15) | 20:50
06:01 (15) | 05:46
06:15 (15) | 20:49
06:01 (15) | 05:47
06:16 (15) | 20:47
06:00 (15) | 05:49
06:16 (15) | 20:45
06:00 (15) | 05:50
06:17 (15) | 20:43
06:00 (15) | 05:52
06:17 (15) | 20:41
05:54 (14) | 05:54
06:17 (2) | 20:39
05:53 (14) | 05:55
06:19 (2) | 20:37
05:52 (14) | 05:57
06:20 (2) | 20:35
05:51 (14) | 05:58
06:21 (2) | 20:33
05:51 (14) | 06:00
06:21 (2) | 20:31
05:51 (14) | 06:02
06:23 (2) | 20:29
05:51 (14) | 06:03
06:23 (2) | 20:27
05:51 (14) | 06:05
06:24 (2) | 20:25
05:51 (14) | 06:06
06:24 (2) | 20:23
05:52 (14) | 06:08
06:25 (2) | 20:21
05:52 (14) | 06:10
06:25 (2) | 20:18
05:52 (14) | 06:11
06:24 (2) | 20:16
05:54 (14) | 06:13
06:25 (2) | 20:14
05:55 (14) | 06:15
06:24 (2) | 20:12
06:07 (2) | 06:16
06:24 (2) | 20:10
06:08 (2) | 06:18
06:24 (2) | 20:08
06:08 (2) | 06:19
06:23 (2) | 20:05
06:08 (2) | 06:21
06:22 (2) | 20:03

| 453

|

(SS:MM)

11

10

12

11

11

10

14

11

13

14

15

15

14

13

10

8

215

Minuten mit Schatten

| September

06:10 (2) | 06:23
06:21 (2) | 20:01
06:11 (2) | 06:24
06:19 (2) | 19:59
| 06:26
| 19:56
| 06:27
| 19:54
| 06:29
| 19:52
| 06:31
| 19:50
| 06:32
| 19:47
| 06:34
| 19:45
| 06:36
| 19:43
| 06:37
| 19:40
| 06:39
| 19:38
| 06:40
| 19:36
| 06:42
| 19:34
| 06:44
| 19:31
06:35 (21) | 06:45
06:41 (21) | 19:29
06:33 (21) | 06:47
06:42 (21) | 19:27
06:33 (21) | 06:48
06:43 (21) | 19:24
06:31 (21) | 06:50
06:43 (21) | 19:22
06:32 (21) | 06:52
06:43 (21) | 19:20
06:31 (21) | 06:53
06:42 (21) | 19:17
06:32 (21) | 06:55
06:42 (21) | 19:15
06:33 (21) | 06:56
07:02 (16) | 19:13
06:53 (16) | 06:58
07:04 (16) | 19:10
06:51 (16) | 07:00
07:04 (16) | 19:08
06:51 (16) | 07:01
07:05 (16) | 19:06
06:50 (16) | 07:03
07:05 (16) | 19:03
06:50 (16) | 07:05
07:05 (16) | 19:01
06:50 (16) | 07:06
07:04 (16) | 18:59
06:50 (16) | 07:08
07:03 (16) | 18:56
06:52 (16) | 07:10
07:02 (16) | 18:54
06:52 (16) |
07:00 (16) |
| 381
|

Zeitpunkt (SS:MM) Schattenanfang
Zeitpunkt (SS:MM) Schattenende
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10

10

10

10

12

12

14

14

12

11

147

Lizenzierter Anwender:
VSB Neue Energien Deutschland GmbH
Schweizer StraBe 3a
DE-01069 Dresden

+49 (0) 351 /21183 - 46

Bernd.Hemmers / marina.eismann@vsb.energy

Berechnet:

29.06.2018 11:54/3.1.633

| Oktober

| 07:11
| 18:52
| 07:13
| 18:49
| 07:15
| 18:47
07:02 (22) | 07:16
07:09 (22) | 18:45
07:01 (22) | 07:18
07:11 (22) | 18:43
07:00 (22) | 07:20
07:10 (22) | 18:40
07:00 (22) | 07:21
07:10 (22) | 18:38
06:59 (22) | 07:23
07:09 (22) | 18:36
07:01 (22) | 07:25
07:08 (22) | 18:34
07:03 (22) | 07:26
07:06 (22) | 18:31
| 07:28
| 18:29
| 07:30
| 18:27
| 07:31
| 18:25
| 07:33
| 18:23
| 07:35
| 18:20
07:29 (17) | 07:37
07:37 (17) | 18:18
07:27 (17) | 07:38
07:39 (17) | 18:16
07:26 (17) | 07:40
07:38 (17) | 18:14
07:25 (17) | 07:42
07:39 (17) | 18:12
07:24 (17) | 07:43
07:38 (17) | 18:10
07:25 (17) | 07:45
07:37 (17) | 18:08
07:26 (17) | 07:47
07:37 (17) | 18:06
07:27 (17) | 07:49
07:34 (17) | 18:04
| 07:50
| 18:01
| 06:52
| 16:59
| 06:54
| 16:57
| 06:56
| 16:56
| 06:58
| 16:54
| 06:59
| 16:52
| 07:01
| 16:50
| 07:03
| 16:48
| 332
|

11

12

12

11

10

10

10

10

134

206201812:13/29  WINAPRO .

| Novembei Dezember
| 07:05 | 07:55
| 16:46 | 16:06
| 07:06 | 07:57
| 16:44 | 16:05
| 07:08 | 07:58
| 16:42 | 16:05
| 07:10 | 08:00
| 16:41 | 16:04
07:59 (18) | 07:12 | 08:01
08:03 (18) | 16:39 | 16:04
07:57 (18) | 07:14 | 08:02
08:06 (18) | 16:37 | 16:03
07:55 (18) | 07:15 | 08:03
08:06 (18) | 16:35 | 16:03
07:54 (18) | 07:17 | 08:05
08:06 (18) | 16:34 | 16:02
07:54 (18) | 07:19 | 08:06
08:06 (18) | 16:32 | 16:02
07:55 (18) | 07:21 | 08:07
08:06 (18) | 16:30 | 16:02
07:54 (18) | 07:23 | 08:08
08:04 (18) | 16:29 | 16:02
07:56 (18) | 07:24 | 08:09
08:03 (18) | 16:27 | 16:02
| 07:26 | 08:10
| 16:26 | 16:02
| 07:28 | 08:11
| 16:24 | 16:02
| 07:30 | 08:12
| 16:23 | 16:02
| 07:31 | 08:13
| 16:22 | 16:02
| 07:33 | 08:14
| 16:20 | 16:02
| 07:35 | 08:14
| 16:19 | 16:02
| 07:36 | 08:15
| 16:18 | 16:02
| 07:38 | 08:16
| 16:16 | 16:03
08:23 (19) | 07:40 | 08:16
08:29 (19) | 16:15 | 16:03
08:21 (19) | 07:41 | 08:17
08:29 (19) | 16:14 | 16:04
08:20 (19) | 07:43 | 08:17
08:30 (19) | 16:13 | 16:04
08:20 (19) | 07:45 | 08:18
08:30 (19) | 16:12 | 16:05
07:20 (19) | 07:46 | 08:18
07:30 (19) | 16:11 | 16:05
07:21 (19) | 07:48 | 08:18
07:30 (19) | 16:10 | 16:06
07:23 (19) | 07:49 | 08:19
07:28 (19) | 16:09 | 16:07
| 07:51 | 08:19
| 16:08 | 16:08
| 07:52 | 08:19
| 16:07 | 16:09
| 07:54 | 08:19
| 16:07 | 16:09
| | 08:19
| | 16:10
| 267 | 245
|

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



Projekt:

LQM

SHADOW - Grafischer Kalender
Berechnung: 180604_PG_VB_24 WEA

A l01

—"""T

21:00

Lizenzierter Anwender:

VSB Neue Energien Deutschland GmbH
Schweizer StraBe 3a

DE-01069 Dresden

+49 (0) 351 /21183 -46

Bernd.Hemmers / marina.eismann@vsb.energy

Berechnet:

29.06.2018 11:54/3.1.633
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Projekt:

LQM

SHADOW - Grafischer Kalender
Berechnung: 180604_PG_VB_24 WEA

G 106

Lizenzierter Anwender:

VSB Neue Energien Deutschland GmbH
Schweizer StraBe 3a

DE-01069 Dresden

+49 (0) 351 /21183 -46

Bernd.Hemmers / marina.eismann@vsb.energy

Berechnet:

29.06.2018 11:54/3.1.633
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Projekt: Lizenzierter Anwender:
LQM VSB Neue Energien Deutschland GmbH
Schweizer StraBe 3a
DE-01069 Dresden
+49 (0) 351 /21183 -46
Bernd.Hemmers / marina.eismann@vsb.energy

Berechnet:

29.06.2018 11:54/3.1.633

SHADOW - Grafischer Kalender
Berechnung: 180604_PG_VB_24 WEA
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Projekt: Lizenzierter Anwender:
LQM VSB Neue Energien Deutschland GmbH
Schweizer StraBe 3a
DE-01069 Dresden
+49 (0) 351 /21183 -46
Bernd.Hemmers / marina.eismann@vsb.energy

Berechnet:

29.06.2018 11:54/3.1.633

SHADOW - Grafischer Kalender
Berechnung: 180604_PG_VB_24 WEA
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Projekt: Lizenzierter Anwender:

LQM VSB Neue Energien Deutschland GmbH
Schweizer StraBe 3a
DE-01069 Dresden
+49 (0) 351 /21183 - 46
Bernd.Hemmers / marina.eismann@vsb.energy

Berechnet:

29.06.2018 11:54/3.1.633

SHADOW - Karte
Berechnung: 180604_PG_VB_24 WEA

) \ (B 1872 g | Stunden/Jahr,
. . | Astron.max.mdg|

0 1 2 3 4 km
Karte: WindPRO map , MaBstab 1:100.000, Mitte: Geo WGS 84 Ost: 12°07'42,46" Ost Nord: 51°46'42,39" Nord
& Existierende WEA s Schattenrezeptor

Hohe der Schattenkarte: Hohenlinien: 4238+Umgebung_h_UTMZ33.wpo (5)

windPRO 3.1.633 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk 29.06.2018 12:14/ 1 W|nd PRO .



Anlage 4: WindPRO-Ergebnis Zusatzbelastung



Projekt:

LQM

SHADOW - Hauptergebnis

Berechnung: 180605_PG_7ZB_2xV150-4.2MW_+_1xV136-4.2MW

Voraussetzungen fiir Berechnung des Schattenwurfs

Lizenzierter Anwender:

VSB Neue Energien Deutschland GmbH
Schweizer StraBe 3a

DE-01069 Dresden

+49 (0) 351 /211 83 - 46

Bernd.Hemmers / marina.eismann@vsb.energy

Berechnet:

29.06.2018 11:57/3.1.633

Beschattungsbereich der WEA 1?\ :
Schatten nur relevant, wo Rotorblatt mind. 20% der Sonne verdeckt " A<H= Mosgkau
Siehe WEA-Tabelle = B
e}
. o . 7 B TR
Minimale relevante Sonnenhdhe ber Horizont 3° ok /N Ic
Tage zwischen Berechnungen 1 Tag(e) § 1 4
Berechnungszeitsprung 1 Minuten Roséiel = A !
Die dargestellten Zeiten sind die astronomisch maximal mdgliche . Q 3 i = F
Beschattungsdauer, berechnet unter folgenden Annahmen: / 1 S—ted
Die Sonne scheint taglich von Sonnenauf- bis -untergang | Ly
Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung i&- \ & - LD'G -
Die Windenergieanlage/n ist/sind immer in Betrieb ; letmsn&rf N. & - \\
: I
o S
Eine WEA wird nicht beriicksichtigt, wenn sie von keinem Teil der el A F ok
Rezeptorflache aus sichtbar ist. Die Sichtbarkeitsberechnung basiert auf { 2 o
den folgenden Annahmen: Y o, %(‘j
Verwendete Hohenlinien: Hohenlinien: 4238+Umgebung_h_UTMZ33.wpo (5) i Lausigk ‘ O HENN
Hindernisse in Berechnung verwendet ‘ - 1<
Augenhohe: 1,5 m . Naurdor
Rasterauflésung: 10,0 m i Quellendorf
- Friednchador
Alle Koordinatenangaben in: MaBstab 1:100.000
Geo DMS: WGS 84 A Neue WEA & Schattenrezeptor
WEA
WEA-Typ Schattendaten
X(Ost) Y(Nord) Z Beschreibung Aktuell Hersteller Typ Nenn-  Rotor- Nabenhthe Beschatt.- U/min
leistung durchmesser Bereich
[m] [kw]  [m] [m] [m]  [U/min]
1 12°06'36,94" Ost 51°47'28,59" Nord 75,4 VESTAS V150...Ja VESTAS V150-4,2 MW-4.200 4.200 150,0 166,0 1.901 10,4
2 12°07'30,70" Ost 51°45'55,43" Nord 77,0 VESTAS V136...Ja VESTAS V136-4,2MW-4.200 4.200 136,0 115,0 1.816 10,8
3 12°06'27,04" Ost 51°47'08,35" Nord 75,0 VESTAS V150...Ja VESTAS V150-4,2 MW-4.200 4.200 150,0 166,0 1.901 10,4
Schattenrezeptor-Eingabe
Nr. Name X(Ost) Y(Nord) Z Breite Hohe Hohe Azimutwinkel Neigung des Ausrichtungsmodus
Uber Grund  (von Sud) Fensters
[m] [m] [m] [m] [°] [°]
AIO1 12°07'24,14" Ost 51°48'07,91" Nord 74,2 1,0 1,0 2,0 10,2 90,0 Feste Richtung
B IO 2 12°07'54,44" Ost 51°48'01,18" Nord 72,5 1,0 1,0 2,0 26,9 90,0 Feste Richtung
CIO3 12°07'54,77" Ost 51°47'39,60" Nord 71,4 1,0 1,0 2,0 33,5 90,0 Feste Richtung
D IO 4 12°07'49,93" Ost 51°47'42,06" Nord 70,0 1,0 1,0 2,0 27,9 90,0 Feste Richtung
EIO50st 12°08'09,03" Ost 51°47'03,60" Nord 77,5 1,0 1,0 2,0 -258,6 90,0 Feste Richtung
F IO 5Sid 12°08'09,03" Ost 51°47'03,60" Nord 77,5 1,0 1,0 2,0 27,2 90,0 Feste Richtung
GIo6 12°08'52,75" Ost 51°46'32,32" Nord 75,0 1,0 1,0 2,0 86,4 90,0 Feste Richtung
H IO 7a 12°08'40,85" Ost 51°46'25,58" Nord 76,2 1,0 1,0 2,0 147,5 90,0 Feste Richtung
I1107b 12°08'40,40" Ost 51°46'22,90" Nord 76,4 1,0 1,0 2,0 49,3 90,0 Feste Richtung
JIos8 12°09'11,37" Ost 51°45'42,08" Nord 80,0 1,0 1,0 2,0 128,6 90,0 Feste Richtung
K IO 9a 12°07'43,40" Ost 51°45'20,28" Nord 80,0 1,0 1,0 2,0 217,9 90,0 Feste Richtung
L IO %9 12°07'39,79" Ost 51°45'20,12" Nord 80,0 1,0 1,0 2,0 186,2 90,0 Feste Richtung
M IO 10 12°07'24,37" Ost 51°45'21,92" Nord 80,0 1,0 1,0 2,0 201,1 90,0 Feste Richtung
N IO 11a 12°06'52,02" Ost 51°46'30,10" Nord 75,8 1,0 1,0 2,0 -64,7 90,0 Feste Richtung
0 I0 11b 12°06'50,52" Ost 51°46'31,08" Nord 75,7 1,0 1,0 2,0 -143,5 90,0 Feste Richtung
P IO 12a 12°05'33,36" Ost 51°47'15,08" Nord 75,0 1,0 1,0 2,0 -102,1 90,0 Feste Richtung
QIO 12b 12°05'32,29" Ost 51°47'12,52" Nord 75,0 1,0 1,0 2,0 -71,8 90,0 Feste Richtung
RIO 13 12°08'25,39" Ost 51°47'45,84" Nord 70,3 1,0 1,0 2,0 21,1 90,0 Feste Richtung
S10 14 12°06'49,15" Ost 51°46'15,83" Nord 76,6 1,0 1,0 2,0 -113,2 90,0 Feste Richtung

Berechnungsergebnisse

Schattenrezeptor
astron. max. mogl. Beschattungsdauer

Nr. Name Stunden/Jahr Schattentage/a Max.Schatten
Stunden/Tag
[Std/Jahr] [Tage/Jahr] [Std/Tag]
AIO1 15:59 48 0:25
B IO 2 8:11 32 0:20

(Fortsetzung néchste Seite)...

windPRO 3.1.633 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk
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Projekt: Lizenzierter Anwender:
LQM VSB Neue Energien Deutschland GmbH
Schweizer StraBe 3a
DE-01069 Dresden
+49 (0) 351 /211 83 - 46
Bernd.Hemmers / marina.eismann@vsb.energy

Berechnet:

29.06.2018 11:57/3.1.633

SHADOW - Hauptergebnis
Berechnung: 180605_PG_ZB_2xV150-4.2MW_+_1xV136-4.2MW

...(Fortsetzung von letzter Seite)
astron. max. mégl. Beschattungsdauer
Nr. Name Stunden/Jahr Schattentage/a Max.Schatten

Stunden/Tag
[Std/Jahr] [Tage/Jahr] [Std/Tag]
CIo3 8:28 29 0:23
DIO 4 16:34 61 0:24
E IO 5 Ost 0:00 0 0:00
F 10 5 Sid 0:00 0 0:00
GIO6 0:00 0 0:00
H IO 7a 3:11 22 0:12
I1107b 6:34 30 0:20
Jilos 0:00 0 0:00
K I0 9a 0:00 0 0:00
LIO % 0:00 0 0:00
M IO 10 0:00 0 0:00
N IO 11a 3:37 20 0:13
0O I0 11b 0:00 0 0:00
P IO 12a 36:22 93 0:33
QIO 12b 37:56 100 0:32
RIO 13 0:00 0 0:00
S10 14 22:46 58 0:32

Gesamtmenge der max. mdgl. Beschattung an Rezeptoren pro WEA
Nr. Name Maximal
[Std/Jahr]
1 VESTAS V150-4,2 MW 4200 150.0 !0! NH: 166,0 m (Ges:241,0 m) (50) 70:26
2 VESTAS V136-4,2MW 4200 136.0 !0O! NH: 115,0 m (Ges:183,0 m) (55) 33:11
3 VESTAS V150-4,2 MW 4200 150.0 !O! NH: 166,0 m (Ges:241,0 m) (127)  36:11

Summen in Rezeptortabelle und WEA-Tabelle kénnen sich unterscheiden, da eine WEA gleichzeitig an zwei oder mehr Rezeptoren Beschattung verursachen kann und/oder ein Rezeptor gleichzeitig von
zwei oder mehr WEA beschattet werden kann.
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Projekt: Lizenzierter Anwender:
LQM VSB Neue Energien Deutschland GmbH
Schweizer StraBe 3a
DE-01069 Dresden
+49 (0) 351 /211 83 - 46
Bernd.Hemmers / marina.eismann@vsb.energy

Berechnet:

29.06.2018 11:57/3.1.633

SHADOW - Kalender

Berechnung: 180605_PG_ZB_2xV150-4.2MW_+_1xV136-4.2MWSchattenrezeptor: A-10 1
Voraussetzungen fiir Berechnung des Schattenwurfs
Die dargestellten Zeiten sind die astronomisch maximal mdgliche Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint taglich von Sonnenauf- bis -untergang
Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb

|Januar | Februar |Marz | April | Mai | Juni | Juli | August | Sep erOktok | k | Dezember
1]08:19 14:45(1) | 07:53 | 07:00 | 06:49 | 05:45  |05:00 |04:57  [05:33  |06:23 | 07:11 | 07:05 | 07:55 14:36 (1)
|16:11 23 15:08(1) | 16:59 | 17:50 | 19:44  [20:35  [21:20  [21:34  [21:03  [20:01 | 18:52 | 16:46 [16:06 14 14:50 (1)
2]08:19 14:45(1) | 07:51 | 06:57 | 06:47 | 05:43  [04:59 | 04:57 | 05:35 | 06:24  [07:13 | 07:07 | 07:57 14:35 (1)
|16:13 23 15:08(1) |17:01  [17:52  [19:46  |20:36 | 21:21 [ 21:34  |21:01 [ 19:59 | 1849 | 16:44 | 16:05 16 14:51(1)
3]08:19 14:46 (1) | 07:50 | 06:55 | 06:45 | 05:41  |04:58 | 04:58 | 05:36 | 06:26 | 07:15 | 07:08 | 07:58 14:35 (1)
|16:14 22 15:08(1) | 17:03 | 17:54 | 19:48  [20:38  [21:23  [21:34  [20:59 | 19:56 | 18:47 | 16:42 |16:04 18 14:53(1)
4108:19 14:47 (1) | 07:48 | 06:53 | 06:42 | 05:39  |04:57  [04:59  [05:38 | 06:27 | 07:16 | 07:10 | 08:00 14:34 (1)
| 16:15 22 15:09(1) |17:05  [17:56 [ 19:49  |20:40 | 21:24  [21:33 | 20:58 | 19:54 | 1845 | 16:40 | 16:04 19  14:53(1)
5]08:19 14:47 (1) | 07:46 | 06:51 | 06:40 | 05:37  |04:57  [05:00 |05:39 |06:29  |07:18 | 07:12 | 08:01 14:34 (1)
| 16:16 21 15:08(1) | 17:06  |17:58 | 19:51  |20:41 | 21:25  [21:33 | 20:56 | 19:52 | 1843 | 16:39 | 16:03 19  14:53 (1)
6| 08:18 14:48 (1) | 07:45 | 06:49 | 06:38 | 05:35  |04:56  |05:01  |05:41  |06:31 | 07:20 | 07:14 | 08:02 14:35 (1)
|16:17 21 15:09(1) | 17:08 | 17:59 [ 19:53  [20:43  [21:26  [21:32  [20:54 | 19:50 [ 18:40 | 16:37 [16:03 20 14:55(1)
7]08:18 14:49 (1) | 07:43 | 06:46 | 06:36 | 05:34  [04:55 [ 05:01 | 05:42 |06:32  [07:21 | 07:15 | 08:04 14:34 (1)
|16:18 19 15:08(1) |17:10  [18:01  |19:54  |20:45 | 21:26  |21:32  |20:52 | 19:47 | 1838 | 16:35 | 16:03 21  14:55(1)
8]08:18 14:50 (1) | 07:41 | 06:44 | 06:33 | 05:32  |04:55 [ 05:02 | 05:44 | 06:34  |07:23 | 07:17 | 08:05 14:34 (1)
|16:20 19 15:09 (1) | 17:12 | 18:03 | 19:56  [20:46  |21:27  [21:31  [20:51 [ 19:45 [ 18:36 | 16:34 [16:02 22 14:56 (1)
9| 08:17 14:51(1) | 07:40 | 06:42 | 06:31 | 05:30  |04:54  [05:03  |05:45 |06:35 | 07:25 | 07:19 | 08:06 14:34 (1)
|16:21 17 15:08(1) | 17:14  [18:05  |19:58  |20:48  |21:28  [21:30 | 20:49 | 19:43 | 18:34 | 16:32 |16:02 22 14:56 (1)
10 | 08:17 14:52 (1) | 07:38 | 06:40 | 06:29 | 05:28  |04:54 | 05:04 | 05:47 |06:37  |07:26 | 07:21 | 08:07 14:35 (1)
|16:22 16 15:08(1) | 17:16  |18:06  |19:59  |20:50 | 21:29  [21:30 | 20:47 | 19:40 | 1831 | 16:30 | 16:02 23 14:58 (1)
11]08:16 14:54 (1) | 07:36 | 06:37 | 06:27 | 05:27  |04:54 [ 05:05 | 05:49 | 06:39 | 07:28 | 07:23 | 08:08 14:35 (1)
|16:24 14 15:08(1) | 17:18 | 18:08  [20:01  [20:51  [21:30  [21:29  [20:45 | 19:38 [ 18:29 | 16:29 [16:02 23 14:58(1)
12 | 08:15 14:55 (1) | 07:34 | 06:35 | 06:24 | 05:25  [04:53 [ 05:06 | 05:50 | 06:40  [07:30 | 07:24 | 08:09 14:36 (1)
|16:25 12 15:07(1) |17:19  [18:10  [20:03  |20:53  |21:30  |21:28 | 20:43 | 19:36 | 1827 | 16:27 | 16:01 23 14:59 (1)
13 | 08:15 14:57 (1) | 07:32 | 06:33 | 06:22 | 05:24  |04:53  [05:07 | 05:52 |06:42  |07:31 | 07:26 | 08:10 14:36 (1)
| 16:27 9 1506 (1) [17:21  [18:12  |20:04  |20:54  [21:31  [21:27 | 20:41 | 19:34 | 18:25 | 16:26 [16:01 23 14:59 (1)
14 | 08:14 15:00 (1) | 07:30 | 06:31 | 06:20 | 05:22  |04:53  [05:09  |05:53 | 06:43 | 07:33 | 07:28 | 08:11 14:36 (1)
| 16:28 4 15:04(1) | 17:23 | 1813  [20:06  |20:56  |21:32  |21:26  |20:39  [19:31 [ 18:22 | 16:24 |16:01 24  15:00 (1)
15 | 08:13 |07:28 | 06:28 | 06:18  |05:20 | 04:53 | 05:10 | 05:55  |06:45 | 07:35 | 07:30 | 08:12 14:37 (1)
| 16:30 |17:25 | 1815  [20:08  |20:57  |21:32  |21:25 | 20:37 19229 [ 18:20 | 16:23 | 16:01 23 15:00 (1)
16 | 08:12 |07:26 | 06:26  |06:16  |05:19 | 04:53 | 05:11  |05:57 | 06147  [07:37 | 07:31 | 08:13 14:37 (1)
| 16:31 |17:27 | 1817  [20:10  [20:59  [21:33  [21:24  [20:35 [ 19:27 [ 18:18 | 16:21 [16:02 24 15:01 (1)
17| 08:11 |07:25 | 06:24 | 06:14  |05:17  |04:52 | 05:12 | 05:58  |06:48  |07:38 | 07:33 | 08:14 14:37 (1)
| 16:33 |17:29 | 1819  [20:11  [21:00  |21:33  |21:23  |20:33  [19:224 | 18:16 | 16:20 |16:02 24 15:01 (1)
18 | 08:10 |07:23 | 06:22  |06:11 | 05:16 | 04:52 | 05:13 | 06:00 | 06:50 | 07:40 | 07:35 | 08:14 14:38 (1)
| 16:35 |17:30 | 1820  [20:13  |21:02  |21:34 2122 [20:31 1922 [18:14 | 16:19 |16:02 24 15:02 (1)
19 | 08:09 |07:21 | 06:19 | 06:09 |05:15  |04:52  |05:15 | 06:01 |06:52 |07:42 | 07:36 | 08:15 14:38 (1)
| 16:36 |17:32 | 18:22  [20:15  [21:03  |21:3¢  [21:21  [20:29  [19:20  |18:12 | 16:18 |16:02 24 15:02(1)
20 | 08:08 |07:199 | 06:17  |06:07  |05:13 | 04:53 | 05:16 | 06:03  |06:53 | 07:43 | 07:38 | 08:16 14:38 (1)
| 16:38 |17:3% | 1824  |20:16  |21:05  |21:3¢  |21:20 | 20:27  [19:17 | 18:10 | 16:16 | 16:03 24 15:02 (1)
21 | 08:07 |07:16 | 06:15  [06:05  |05:12 | 04:53 | 05:17 | 06:05 | 06:55 | 07:45 | 07:40 | 08:16 14:39 (1)
| 16:40 |17:36 | 18:25  |20:18  [21:06  [21:35  [21:19  [20:25 [ 19:15 [ 18:08 | 16:15 [16:03 24 15:03 (1)
22 | 08:06 |07:144 | 06:12  |06:03  |05:10 | 04:53 | 05:19 | 06:06 |06:56 | 07:47 | 07:41 | 08:17 14:39 (1)
| 16:41 |17:38 | 1827  |20:20  |21:08  |21:35  |21:17  |20:23  [19:13 | 18:05 | 16:14 | 16:04 24 15:03 (1)
23 | 08:05 |07:12 | 06:100  |06:01  |05:09 |04:53 | 05:20 | 06:08 |06:58 | 07:49 | 07:43 | 08:17 14:40 (1)
| 16:43 |17:40 | 1829  [20:21  [21:09  |21:35  [2L:16  |20:21 | 19:10 [ 18:03 | 16:13 | 16:04 24  15:04 (1)
24 | 08:04 |07:10 | 06:08 |05:559  |05:08 |04:53  [05:21 | 06:10  |07:00 |07:50 | 07:45 | 08:18 14:40 (1)
| 16:45 |17:41 | 1831  [20:23  |21:10  |21:35  [21:15 | 20:18  [19:08  |18:01 | 16:12 | 16:05 24 15:04 (1)
25 | 08:03 |07:08 | 06:05 |05:57  |05:07 |04:54 |05:223 |06:11  [07:01 | 06:52 | 07:46 | 08:18 14:40 (1)
| 16:46 |17:43 | 1832  [20:25  |21:12 |21:35 | 2L:13 | 20:16 | 19:06 | 16:59 | 16:11 | 16:05 25 15:05(1)
26 | 08:01 | 07:06 | 06:03 [05:55  |05:06 |04:54 |05:24 | 06:13  |07:03 | 06:54 | 07:48 | 08:19 14:42 (1)
| 16:48 |17:45 | 18:34  |20:26  [21:13  [21:35  [21:12 [20:14 [ 19:03 | 16:57 | 16:10 [16:06 24 15:06 (1)
27 | 08:00 | 07:04 | 06:01  |05:53  |05:05 |04:55 |05:26 | 06:14  [07:05 | 06:56 | 07:49 | 08:19 14:42 (1)
| 16:50 |17:47 | 1836  |20:28  |21:14  |21:35  |21:10 | 20:12  [19:01 | 16:55 | 16:09 | 16:07 24  15:06 (1)
28 | 07:59 |07:02 ] 05:58  |05:51  |05:04 |04:55 |05:27 |06:16  |07:06 | 06:58 | 07:51 14:40 (1) | 08:19 14:43 (1)
| 16:52 |17:49 | 1837  [20:30  |21:16  |21:35  [21:09  |20:10 | 18:59  [16:53 | 16:08 4 14144 (1) | 16:07 23  15:06 (1)
29 | 07:57 | | 06:56 | 05:49 | 05:03  |04:56  [05:29 | 06:18 | 07:08 | 06:59 | 07:53 14:37 (1) | 08:19 14:43 (1)
| 16:54 | [19:39  [20:31  |21:17  [21:35  [21:07  |20:08 | 18:56  [16:52 | 16:07 9 14:46 (1) | 16:08 24 15:07 (1)
30 | 07:56 | | 06:54 | 05:47 | 05:02  |04:56  [05:30 | 06:19 | 07:10  |07:01 | 07:54 14:36 (1) | 08:19 14:44 (1)
| 16:55 | [19:41  [20:33  |21:18  [21:35  [21:06  |20:05 | 1854  |16:50 | 16:06 12 14:48 (1) | 16:09 23  15:07 (1)
31]07:54 | |06:52 | | 05:01 | [05:32  |06:21 | [07:03 | | 08:19 14:44 (1)
| 16:57 | [19:42 | |21:19 | [21:04  ]20:03 | |16:48 | [16:10 23 15:07 (1)

Sonnenscheinstunden | 259 | 278 | 367 | 416 | 485 | 498 | 501 | 453 | 381 | 332 | 267 | 244
astr.max.mogl.Beschattung | 242 | | | | | | | | | | 25 | 692
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:

LQM

SHADOW - Kalender

Berechnung: 180605_PG_ZB_2xV150-4.2MW_+_1xV136-4.2MWSchattenrezeptor: B - I0 2
Voraussetzungen fiir Berechnung des Schattenwurfs
Die dargestellten Zeiten sind die astronomisch maximal mdgliche Beschattungsdauer, berechnet unter folgenden Annahmen:

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

Die Windenergieanlage/n ist/sind immer in Betrieb

|Januar
1]08:19
| 16:11
2 08:19
| 16:12
308:19
| 16:14
4 08:19
| 16:15
5 08:19
| 16:16
6 08:18
| 16:17
708:18
| 16:18
808:18
| 16:20
9| 08:17
| 16:21
10 | 08:17
| 16:22
11| 08:16
| 16:24
12 | 08:15
| 16:25
13| 08:15
| 16:27
14| 08:14
| 16:28
15| 08:13
| 16:30
16 | 08:12
| 16:31
17 | 08:11
| 16:33
18 | 08:10
| 16:35
19 | 08:09
| 16:36
20 | 08:08
| 16:38
21 08:07
| 16:40
22| 08:06
| 16:41
23] 08:05
| 16:43
24| 08:04
| 16:45
25 08:03
| 16:46
26 | 08:01
| 16:48
27| 08:00
| 16:50
28| 07:59
| 16:52
29| 07:57
| 16:54
30 | 07:56
| 16:55
31107:54
| 16:57

Sonnenscheinstunden | 259
astr.max.mogl.Beschattung |

12

15

39

| Februar

16:17 (1
16:21 (1
16:15 (1
16:23 (1
16:13 (1
16:25 (1
16:12 (1
16:27 (1

20

20

20

206

| Mérz

16:12 (1) | 07:00
16:29 (1) | 17:50
16:11 (1) | 06:57
16:29 (1) | 17:52
16:10 (1) | 06:55
16:29 (1) | 17:54
16:11 (1) | 06:53
16:31 (1) | 17:56
16:11 (1) | 06:51
16:31 (1) | 17:58
16:11 (1) | 06:49
16:31 (1) | 17:59
16:11 (1) | 06:46
16:30 (1) | 18:01
16:11 (1) | 06:44
16:30 (1) | 18:03
16:13 (1) | 06:42
16:30 (1) | 18:05
16:14 (1) | 06:40
16:29 (1) | 18:06
16:15 (1) | 06:37
16:28 (1) | 18:08
16:17 (1) | 06:35
16:26 (1) | 18:10

| 06:33

| April

| 06:49
| 19:44
| 06:47
| 19:46
| 06:45
| 19:47
| 06:42
| 19:49
| 06:40
| 19:51
| 06:38
| 19:53
| 06:36
| 19:54
| 06:33
| 19:56
| 06:31
| 19:58
| 06:29
| 19:59
| 06:27
| 20:01
| 06:24
| 20:03
| 06:22
| 20:04
| 06:20

| Mai | Juni

5:00
1:20
4:59
1:21
4:58
1:22
4:57
1:24
4:57
1:25
4:56
1:25
4:55
1:26
4:55
1:27
4:54
1:28
4:54
1:29
4:54
1:30
4:53
1:30
4:53
1:31
4:53
1:32
4:53
1:32
4:52
1:33
4:52
1:33
4:52
1:34
4:52
1:34
4:53
1:34
4:53
1:34
4:53
1:35
4:53
1:35
4:53
1:35
4:54
1:35
4:54
1:35
4:55
1:35

NONONONONONONONONONONONONONONONONONONONONONONONONONONONONONO
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| August
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6:19
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Lizenzierter Anwender:
VSB Neue Energien Deutschland GmbH
Schweizer StraBe 3a
DE-01069 Dresden

+49 (0) 351 /211 83 - 46
Bernd.Hemmers / marina.eismann@vsb.energy

Berechnet:

29.06.2018 11:57/3.1.633

| SeptembefOktober | November

| 06:22 | 07:11 | 07:05

| 20:01 | 18:52 | 16:46 16
| 06:24 | 07:13 | 07:06

| 19:59 | 18:49 | 16:44 18
| 06:26 | 07:15 | 07:08

| 19:56 | 18:47 | 16:42 19
| 06:27 | 07:16 | 07:10

| 19:54 | 18:45 | 16:40 20
| 06:29 | 07:18 | 07:12

| 19:52 | 18:43 | 16:39 20
| 06:31 | 07:20 | 07:14

| 19:50 | 18:40 | 16:37 20
| 06:32 | 07:21 | 07:15

| 19:47 | 18:38 | 16:35 19
| 06:34 | 07:23 | 07:17

| 19:45 | 18:36 | 16:34 19
| 06:35 | 07:25 | 07:19

| 19:43 | 18:34 | 16:32 18
| 06:37 | 07:26 | 07:21

| 19:40 | 18:31 | 16:30 16
| 06:39 | 07:28 | 07:23

| 19:38 | 18:29 | 16:29 14
| 06:40 | 07:30 | 07:24

| 19:36 | 18:27 | 16:27 12
| 06:42 | 07:31 | 07:26

| 19:33 | 18:25 | 16:26 8
| 06:43 | 07:33 | 07:28

| 19:31 | 18:22 | 16:24 3
| 06:45 | 07:35 | 07:30

| 19:29 | 18:20 | 16:23

| 06:47 | 07:37 | 07:31

| 19:27 | 18:18 | 16:21

| 06:48 | 07:38 | 07:33

| 19:24 | 18:16 | 16:20

| 06:50 | 07:40 | 07:35

| 19:22 | 18:14 | 16:19

| 06:52 | 07:42 | 07:36

| 19:20 | 18:12 | 16:17

| 06:53 | 07:43 | 07:38

| 19:17 | 18:10 | 16:16

| 06:55 | 07:45 | 07:40

| 19:15 | 18:08 | 16:15

| 06:56 | 07:47 | 07:41

| 19:13 | 18:05 | 16:14

| 06:58 | 07:49 | 07:43

| 19:10 | 18:03 | 16:13

| 07:00 | 07:50 | 07:45

| 19:08 | 18:01 | 16:12

| 07:01 | 06:52 | 07:46

| 19:06 | 16:59 | 16:11

| 07:03 | 06:54 | 07:48

| 19:03 | 16:57 | 16:10

| 07:05 | 06:56 | 07:49

| 19:01 | 16:55 | 16:09

| 07:06 | 06:58 | 07:51

| 18:59 | 16:53 | 16:08

| 07:08 | 06:59 | 07:52

| 18:56 | 16:51 | 16:07

| 07:10 | 07:01 15:46 (1) | 07:54

| 18:54 | 16:50 10 15:56 (1) | 16:06

| | 07:03 15:43 (1) |

| 116:48 14  15:57 (1) |

| 381 | 332 | 267

|

24 |

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

Tag im Monat Sonnenaufgang  (SS:MM)
Sonnenuntergang (SS:MM)

Minuten mit Schatten

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

windPRO 3.1.633 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk

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

29.06.2018 12:15/ 2

| Dezember

15:42 (1) | 07:55
15:58 (1) | 16:06
15:41 (1) | 07:57
15:59 (1) | 16:05
15:41 (1) | 07:58
16:00 (1) | 16:04
15:40 (1) | 08:00
16:00 (1) | 16:04
15:40 (1) | 08:01
16:00 (1) | 16:03
15:40 (1) | 08:02
16:00 (1) | 16:03
15:41 (1) | 08:03
16:00 (1) | 16:03
15:41 (1) | 08:05
16:00 (1) | 16:02
15:42 (1) | 08:06
16:00 (1) | 16:02
15:43 (1) | 08:07
15:59 (1) | 16:02
15:44 (1) | 08:08
15:58 (1) | 16:02
15:45 (1) | 08:09
15:57 (1) | 16:01
15:47 (1) | 08:10
15:55 (1) | 16:01
15:50 (1) | 08:11
15:53 (1) | 16:01

| 08:12

windPRO



Projekt: Lizenzierter Anwender:
LQM VSB Neue Energien Deutschland GmbH
Schweizer StraBe 3a
DE-01069 Dresden
+49 (0) 351 /211 83 - 46
Bernd.Hemmers / marina.eismann@vsb.energy

Berechnet:

29.06.2018 11:57/3.1.633

SHADOW - Kalender

Berechnung: 180605_PG_ZB_2xV150-4.2MW_+_1xV136-4.2MWSchattenrezeptor: C - IO 3
Voraussetzungen fiir Berechnung des Schattenwurfs
Die dargestellten Zeiten sind die astronomisch maximal mdgliche Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint taglich von Sonnenauf- bis -untergang
Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb

|Januar |Februar |Marz | April | Mai | Juni | Juli | August | September | Oktober | Novembef Dezember
1]08:19 | 07:53 | 07:00 | 06:49 | 05:45 | 05:00 | 04:57 | 05:33 | 06:22 | 07:11 17:53 (1) | 07:05 | 07:55
| 16:11 | 16:59 | 17:50 | 19:44 | 20:35 | 21:20 | 21:34 | 21:03 | 20:01 | 18:52 23 18:16 (1) | 16:46 | 16:06
2108:19 |07:51 | 06:57 | 06:47 | 05:43 | 04:59 | 04:57 | 05:35 | 06:24 | 07:13 17:53 (1) | 07:06 | 07:57
|16:13 | 17:01 | 17:52 119:46 | 20:36 | 21:21 | 21:3¢ | 21:01 | 19:59 |18:49 22 18:15(1) | 16:44 | 16:05
3108:19 | 07:50 | 06:55 | 06:45 | 05:41 | 04:58 | 04:58 | 05:36 | 06:26 | 07:15 17:54 (1) | 07:08 | 07:58
| 16:14 | 17:03 | 17:54 |19:47  |20:38  [21:22  [21:34  |20:59 | 19:56 | 18:47 21 18:15(1) |16:42 | 16:04
408:19 | 07:48 | 06:53 | 06:42 | 05:39 | 04:57 | 04:59 | 05:38 | 06:27 | 07:16 17:54 (1) | 07:10 | 08:00
|16:15 | 17:05 | 17:56 119:49 | 20:40  |21:23 | 21:33 | 20:58 | 19:54 |18:45 19 18:13(1) | 16:40 | 16:04
5]08:19 | 07:46 | 06:51 |06:40 | 05:37 | 04:57 | 05:00 | 05:39 | 06:29 | 07:18 17:55 (1) | 07:12 | 08:01
|16:16 | 17:06 | 17:58 119:51 | 20:41 | 21:24 | 21:33 | 20:56 | 19:52 |18:43 17 18:12(1)|16:39 | 16:03
608:18 | 07:45 | 06:49 17:25(1) | 06:38 | 05:35 | 04:56 | 05:01 | 05:41 | 06:31 | 07:20 17:56 (1) | 07:14 | 08:02
| 16:17 | 17:08 | 17:59 5 17:30(1) | 19:53 | 20:43 | 21:25 | 21:32 | 20:54 | 19:50 | 18:40 15 18:11 (1) | 16:37 | 16:03
7108:18 | 07:43 | 06:46 17:20 (1) | 06:36 | 05:3¢ | 04:55 | 05:01 | 05:42 | 06:32 | 07:21 17:58 (1) | 07:15 | 08:03
|16:18 | 17:10 | 18:01 13 17:33(1) | 19:54  |20:45 | 21:26  |21:32  |20:52 | 19:47 | 18:38 9 18:07(1) | 16:35 | 16:03
808:18 | 07:41 | 06:44 17:18 (1) | 06:33 | 05:32 | 04:55 | 05:02 | 05:44 | 06:34 | 07:23 |07:17 | 08:05
|16:220 | 17:12 | 18:03 16 17:34 (1) | 19:56  |20:46 | 21:27  [21:31 | 20:50 | 19:45 | 18:36 | 16:3¢ | 16:02
9| 08:17 | 07:39 | 06:42 17:17 (1) | 06:31 | 05:30 | 04:54 | 05:03 | 05:45 | 06:35 | 07:25 | 07:19 | 08:06
|16:21 | 17:14  |18:05 19 17:36(1) | 19:58  |20:48 | 21:28  |21:30  |20:49 | 19:43 | 18:34 116:32 | 16:02
10| 08:16 | 07:38 | 06:40 17:16 (1) | 06:29 | 05:28 | 04:54 | 05:04 | 05:47 | 06:37 | 07:26 |07:21 | 08:07
|16:22 | 17:16 | 18:06 21 17:37(1) | 19:59  |20:49 | 21:29  |21:30  |20:47 | 19:40 | 18:31 116:30 | 16:02
11[08:16 | 07:36 | 06:37 17:15(1) | 06:27 | 05:27 | 04:54  [05:05 | 05:49 | 06:39 | 07:28 | 07:23 | 08:08
| 16:24 | 17:17 | 18:08 21 17:36(1) | 20:01 | 20:51 | 21:30 | 21:29 | 20:45 | 19:38 | 18:29 | 16:29 | 16:02
12108:15 | 07:34 | 06:35 17:15(1) | 06:24 | 05:25 | 04:53 | 05:06 | 05:50 | 06:40 | 07:30 | 07:24 | 08:09
|16:25 | 17:19 | 18:10 22 17:37(1) [20:03  |20:53  |21:30  |21:28  |20:43 | 19:36 | 18:27 116:27 | 16:01
13]08:15 | 07:32 | 06:33 17:14 (1) | 06:22 | 05:24 | 04:53 | 05:07 | 05:52 | 06:42 | 07:31 | 07:26 | 08:10
|16:27 | 17:21 | 18:12 23 17:37(1)20:04  |20:54 | 21:31  [21:27 | 20:41 | 19:33 | 18:25 |16:26 | 16:01
141 08:14 | 07:30 | 06:31 17:14 (1) | 06:20 | 05:22 | 04:53 | 05:09 | 05:53 | 06:43 | 07:33 | 07:28 | 08:11
|16:28 | 17:23 | 18:13 22 17:36(1) | 20:06  |20:56 | 21:32  |21:26  |20:39 | 19:31 | 18:22 |116:24 | 16:01
15]08:13 | 07:28 | 06:28 17:14 (1) | 06:18 | 05:20 | 04:53  |05:10 | 05:55 | 06:45 | 07:35 107:30 | 08:12
|16:30 | 17:25 | 18:15 22 17:36(1) [ 20:08  |20:57 | 21:32  |21:25  |20:37 | 19:29 | 18:20 116:23 | 16:01
16 | 08:12 | 07:26 | 06:26 17:15 (1) | 06:16 | 05:19 | 04:53 | 05:11 | 05:57 | 06:47 | 07:36 | 07:31 | 08:13
| 16:31 | 17:27 | 18:17 20 17:35(1) | 20:10 | 20:59 | 21:33 | 21:24 | 20:35 | 19:27 | 18:18 | 16:21 | 16:02
17 ]08:11 | 07:24 | 06:24 17:15(1) | 06:13 | 05:17  |04:52 | 05:12 | 05:58 | 06:48 | 07:38 107:33 | 08:14
|16:33 | 17:29 | 18:18 18 17:33(1)|20:11  |21:00  |21:33  |21:23  |20:33 | 19:24 | 18:16 116:20 | 16:02
18]08:10 | 07:22 | 06:21 17:16 (1) | 06:11 | 05:16  |04:52 | 05:13 | 06:00 | 06:50 | 07:40 107:35 | 08:14
| 16:35 | 17:30 | 18:20 16 17:32(1) | 20:13 | 21:02 | 21:34 | 21:22 | 20:31 | 19:22 | 18:14 | 16:19 | 16:02
19 | 08:09 | 07:20 | 06:19 17:18 (1) | 06:09 | 05:15 | 04:52 | 05:15 | 06:01 | 06:52 | 07:42 | 07:36 | 08:15
|16:36 | 17:32  |18:22 12 17:30(1) [ 20:15  |21:03 | 21:3¢  [21:21  |20:29 | 19:20 | 18:12 |16:18 | 16:02
2008:08 |07:18 | 06:17 17:21 (1) | 06:07 | 05:13 | 04:53  |05:16 | 06:03 | 06:53 | 07:43 |07:38 | 08:16
|16:38 | 17:3¢ | 18:24 4 17:25(1) | 20:16 | 21:05 | 21:3¢  |21:20  |20:27 | 19:17 | 18:10 |16:16 | 16:03
21 | 08:07 | 07:16 | 06:15 | 06:05 | 05:12 | 04:53 | 05:17 | 06:05 | 06:55 | 07:45 | 07:40 | 08:16
| 16:40 | 17:36 | 18:25 | 20:18 | 21:06 | 21:34 | 21:19 | 20:25 | 19:15 | 18:08 | 16:15 | 16:03
22]08:06 |07:14 | 06:12 106:03  |05:10 | 04:53 | 05:19 | 06:06 | 06:56 | 07:47 |07:41 | 08:17
|16:41 | 17:38 | 18:27 120:20 | 21:08  |21:35  |21:17  |20:23 | 19:13 | 18:05 |16:14 | 16:04
2308:05 |07:12 | 06:10 ]06:01 | 05:09 | 04:53 | 05:220 | 06:08 | 06:58 | 07:49 | 07:43 | 08:17
| 16:43 | 17:40 | 18:29 | 20:21 | 21:09 | 21:35 | 21:16 | 20:21 | 19:10 | 18:03 | 16:13 | 16:04
24 | 08:04 | 07:10 | 06:08 | 05:59 | 05:08 | 04:53 | 05:21 | 06:10 | 07:00 18:03 (1) | 07:50 | 07:45 | 08:18
| 16:45 | 17:41 | 18:30 120:23  |21:10  |21:35 | 21:15  [20:18 | 19:08 10 18:13 (1) | 18:01 116:12 | 16:05
25]08:03 | 07:08 | 06:05 |05:57 | 05:07 | 04:54 |05:23 | 06:11 | 07:01 17:59 (1) | 06:52 | 07:46 | 08:18
| 16:46 | 17:43 | 18:32 120:25 | 21:12  |21:35 | 21:13 [ 20:16 | 19:06 15  18:14 (1) | 16:59 |16:11 | 16:05
26 | 08:01 | 07:06 | 06:03 | 05:55 | 05:06 | 04:54 | 05:24 | 06:13 | 07:03 17:58 (1) | 06:54 | 07:48 | 08:18
| 16:48 | 17:45 | 18:34 | 20:26 | 21:13 | 21:35 | 21:12 | 20:14 | 19:03 17 18:15(1) | 16:57 | 16:10 | 16:06
27108:00 | 07:04 | 06:01 |05:53 | 05:05 | 04:55 |05:26 | 06:14 | 07:05 17:57 (1) | 06:56 | 07:49 | 08:19
|16:50 | 17:47 | 18:36 120:28 | 21:14  |21:35 | 21:10  [20:12 [ 19:01 19 18:16 (1) | 16:55 116:09 | 16:07
28|07:59 | 07:02 | 05:58 |05:51 | 05:04 | 04:55 | 05:27 | 06:16 | 07:06 17:55 (1) | 06:58 |07:51 | 08:19
| 16:52 | 17:49 | 18:37 | 20:30 | 21:16 | 21:35 | 21:09 | 20:10 |18:59 21 18:16 (1) | 16:53 | 16:08 | 16:07
29 | 07:57 | | 06:56 | 05:49 | 05:03 | 04:56 | 05:29 | 06:18 | 07:08 17:54 (1) | 06:59 | 07:52 | 08:19
| 16:54 | | 19:39 120:31  |21:17  |21:35 | 21:07  |20:08 |18:56 23 18:17 (1) | 16:52 116:07 | 16:08
30| 07:56 | | 06:54 |05:47 | 05:02 | 04:56 | 05:30 | 06:19 | 07:10 17:54 (1) | 07:01 | 07:54 | 08:19
| 16:55 | | 19:41 120:33 | 21:18  |21:34  |21:06 |20:05 | 18:54 23 18:17 (1) | 16:50 |16:06 | 16:09
31107:54 | | 06:52 | | 05:01 | | 05:32 | 06:21 | | 07:03 | | 08:19
| 16:57 | | 19:42 | | 21:19 | | 21:04 | 20:03 | | 16:48 | | 16:10
Sonnenscheinstunden | 259 | 278 | 367 | 416 | 485 | 498 | 501 | 453 | 381 | 332 | 267 | 244

astr.max.mogl.Beschattung | | | 254 | | | | | | 128 | 126 | |

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

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

VSB Neue Energien Deutschland GmbH
Schweizer StraBe 3a

DE-01069 Dresden

+49 (0) 351 /211 83 - 46

Bernd.Hemmers / marina.eismann@vsb.energy

Berechnet:

29.06.2018 11:57/3.1.633

Projekt:

LQM

SHADOW - Kalender

Berechnung: 180605_PG_ZB_2xV150-4.2MW_+_1xV136-4.2MWSchattenrezeptor: D - IO 4
Voraussetzungen fiir Berechnung des Schattenwurfs
Die dargestellten Zeiten sind die astronomisch maximal mdgliche Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint taglich von Sonnenauf- bis -untergang
Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb

|Januar | Februar | Mérz | April | Mai | Juni
1]08:19 | 07:53 16:17 (3) | 07:00 17:11 (1) | 06:49 | 05:45 | 05:00
| 16:11 | 16:59 12 16:29 (3) | 17:50 9 17:20(1) | 19:44 | 20:35 | 21:20
2]08:19 | 07:51 16:16 (3) | 06:57 17:08 (1) | 06:47 | 05:43 | 04:59
| 16:13 | 17:01 15 16:31 (3) | 17:52 15 17:23 (1) | 19:46 | 20:36 | 21:21
3108:19 | 07:50 16:15 (3) | 06:55 17:06 (1) | 06:45 | 05:41 | 04:58
| 16:14 | 17:03 17 16:32(3) | 17:54 17 17:23(1) | 19:47 | 20:38 | 21:22
4] 08:19 | 07:48 16:15 (3) | 06:53 17:05 (1) | 06:42 | 05:39 | 04:57
| 16:15 | 17:05 18  16:33 (3) | 17:56 20 17:25(1) | 19:49 | 20:40 | 21:23
5108:19 | 07:46 16:15 (3) | 06:51 17:04 (1) | 06:40 | 05:37 | 04:57
| 16:16 | 17:06 19 16:34 (3) | 17:58 21 17:25(1) | 19:51 | 20:41 | 21:24
6]08:18 | 07:45 16:15 (3) | 06:49 17:03 (1) | 06:38 | 05:35 | 04:56
| 16:17 | 17:08 19  16:34 (3) | 17:59 23 17:26 (1) | 19:53 | 20:43 | 21:25
7]08:18 | 07:43 16:15 (3) | 06:46 17:02 (1) | 06:36 | 05:34 | 04:55
| 16:18 | 17:10 19 16:34 (3) | 18:01 23 17:25(1) | 19:54 | 20:45 | 21:26
8108:18 | 07:41 16:15 (3) | 06:44 17:02 (1) | 06:33 | 05:32 | 04:55
| 16:20 | 17:12 18  16:33(3) | 18:03 24 17:26 (1) | 19:56 | 20:46 | 21:27
9| 08:17 | 07:39 16:16 (3) | 06:42 17:02 (1) | 06:31 | 05:30 | 04:54
| 16:21 | 17:14 18 16:34 (3) | 18:05 24 17:26 (1) | 19:58 | 20:48 | 21:28
10 | 08:17 | 07:38 16:17 (3) | 06:40 17:02 (1) | 06:29 | 05:28 | 04:54
| 16:22 | 17:16 16 16:33 (3) | 18:06 23 17:25(1) | 19:59 | 20:49 | 21:29
11| 08:16 | 07:36 16:18 (3) | 06:37 17:02 (1) | 06:27 | 05:27 | 04:54
| 16:24 | 17:18 14 16:32(3) | 18:08 22 17:24(1) | 20:01 | 20:51 | 21:30
12| 08:15 | 07:34 16:20 (3) | 06:35 17:03 (1) | 06:24 | 05:25 | 04:53
| 16:25 | 17:19 10 16:30 (3) | 18:10 20 17:23(1) | 20:03 | 20:53 | 21:30
13| 08:15 | 07:32 16:23 (3) | 06:33 17:04 (1) | 06:22 | 05:24 | 04:53
| 16:27 | 17:21 4 16:27 (3) | 18:12 18 17:22(1) | 20:04 | 20:54 | 21:31
14 | 08:14 | 07:30 | 06:31 17:05 (1) | 06:20 | 05:22 | 04:53
| 16:28 | 17:23 | 18:13 14 17:19 (1) | 20:06 | 20:56 | 21:32
15 | 08:13 | 07:28 | 06:28 17:08 (1) | 06:18 | 05:20 | 04:53
| 16:30 | 17:25 | 18:15 9 17:17(1) | 20:08 | 20:57 | 21:32
16 | 08:12 | 07:26 | 06:26 | 06:16 | 05:19 | 04:53
| 16:31 | 17:27 | 18:17 | 20:10 | 20:59 | 21:33
17| 08:11 | 07:24 | 06:24 | 06:13 | 05:17 | 04:52
| 16:33 | 17:29 | 18:19 | 20:11 | 21:00 | 21:33
18 | 08:10 | 07:22 | 06:21 | 06:11 | 05:16 | 04:52
| 16:35 | 17:30 | 18:20 | 20:13 | 21:02 | 21:34
19 | 08:09 | 07:20 | 06:19 | 06:09 | 05:15 | 04:52
| 16:36 | 17:32 | 18:22 | 20:15 | 21:03 | 21:34
20 | 08:08 | 07:18 | 06:17 | 06:07 | 05:13 | 04:53
| 16:38 | 17:34 | 18:24 | 20:16 | 21:05 | 21:34
21 | 08:07 | 07:16 | 06:15 | 06:05 | 05:12 | 04:53
| 16:40 | 17:36 | 18:25 | 20:18 | 21:06 | 21:34
22 | 08:06 | 07:14 | 06:12 | 06:03 | 05:10 | 04:53
| 16:41 | 17:38 | 18:27 | 20:20 | 21:08 | 21:35
23 | 08:05 | 07:12 | 06:10 | 06:01 | 05:09 | 04:53
| 16:43 | 17:40 | 18:29 | 20:21 | 21:09 | 21:35
24 | 08:04 | 07:10 | 06:08 | 05:59 | 05:08 | 04:53
| 16:45 | 17:41 | 18:30 | 20:23 | 21:10 | 21:35
25| 08:03 | 07:08 | 06:05 | 05:57 | 05:07 | 04:54
| 16:46 | 17:43 | 18:32 | 20:25 | 21:12 | 21:35
26 | 08:01 | 07:06 | 06:03 | 05:55 | 05:06 | 04:54
| 16:48 | 17:45 | 18:34 | 20:26 | 21:13 | 21:35
27 | 08:00 | 07:04 | 06:01 | 05:53 | 05:05 | 04:55
| 16:50 | 17:47 | 18:36 | 20:28 | 21:14 | 21:35
28 | 07:59 | 07:02 | 05:58 | 05:51 | 05:04 | 04:55
| 16:52 | 17:49 | 18:37 | 20:30 | 21:16 | 21:35
29 | 07:57 | | 06:56 | 05:49 | 05:03 | 04:56
| 16:54 | | 19:39 | 20:31 | 21:17 | 21:35
30 | 07:56 16:20 (3) | | 06:54 | 05:47 | 05:02 | 04:56
| 16:55 5 16:25(3) | | 19:41 | 20:33 | 21:18 | 21:34
31| 07:54 16:17 (3) | | 06:52 | | 05:01 |
| 16:57 10 16:27(3) | | 19:42 | | 21:19 |
Sonnenscheinstunden | 259 | 278 | 367 | 416 | 485 | 498
astr.max.mogl.Beschattung | 15 | 199 | 282 | | |

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

Tag im Monat Sonnenaufgang  (SS:MM)

Sonnenuntergang (SS:MM)

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

(WEA mit erstem Schatten)

Minuten mit Schatten (WEA mit letztem Schatten)
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Projekt:

LQM

SHADOW - Kalender

Lizenzierter Anwender:

VSB Neue Energien Deutschland GmbH

Schweizer StraBe 3a
DE-01069 Dresden
+49 (0) 351 /211 83 - 46

Bernd.Hemmers / marina.eismann@vsb.energy

Berechnet:

29.06.2018 11:57/3.1.633

Berechnung: 180605_PG_ZB_2xV150-4.2MW_+_1xV136-4.2MWSchattenrezeptor: D - IO 4
Voraussetzungen fiir Berechnung des Schattenwurfs
Die dargestellten Zeiten sind die astronomisch maximal mdgliche Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint taglich von Sonnenauf- bis -untergang
Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb

| Juli | August | September | Oktober | November | Dezember
1| 04:57 | 05:33 | 06:22 | 07:11 17:42 (1) | 07:05 15:46 (3) | 07:55
| 21:34 | 21:03 | 20:01 | 18:52 19 18:01 (1) | 16:46 16 16:02 (3) | 16:06
2 | 04:57 | 05:35 | 06:24 | 07:13 17:41 (1) | 07:06 15:45 (3) | 07:57
| 21:34 | 21:01 | 19:59 | 18:49 21 18:02(1) | 16:44 17 16:02 (3) | 16:05
3| 04:58 | 05:36 | 06:26 | 07:15 17:41 (1) | 07:08 15:45 (3) | 07:58
| 21:34 | 20:59 | 19:56 | 18:47 22 18:03 (1) | 16:42 18  16:03 (3) | 16:04
4| 04:59 | 05:38 | 06:27 | 07:16 17:39 (1) | 07:10 15:44 (3) | 08:00
| 21:33 | 20:58 | 19:54 | 18:45 23 18:02 (1) | 16:40 19  16:03 (3) | 16:04
5] 05:00 | 05:39 | 06:29 | 07:18 17:39 (1) | 07:12 15:45 (3) | 08:01
| 21:33 | 20:56 | 19:52 | 18:43 23 18:02 (1) | 16:39 18  16:03 (3) | 16:03
6 | 05:01 | 05:41 | 06:31 | 07:20 17:39 (1) | 07:14 15:45 (3) | 08:02
| 21:32 | 20:54 | 19:50 | 18:40 23 18:02 (1) | 16:37 18  16:03 (3) | 16:03
7 | 05:01 | 05:42 | 06:32 | 07:21 17:38 (1) | 07:15 15:45 (3) | 08:03
| 21:32 | 20:52 | 19:47 | 18:38 23 18:01(1) | 16:35 18  16:03 (3) | 16:03
8] 05:02 | 05:44 | 06:34 | 07:23 17:39 (1) | 07:17 15:46 (3) | 08:05
| 21:31 | 20:50 | 19:45 | 18:36 22 18:01(1) | 16:34 17 16:03 (3) | 16:02
9 | 05:03 | 05:45 | 06:35 | 07:25 17:39 (1) | 07:19 15:47 (3) | 08:06
| 21:30 | 20:49 | 19:43 | 18:34 21 18:00 (1) | 16:32 15  16:02 (3) | 16:02
10 | 05:04 | 05:47 | 06:37 | 07:26 17:40 (1) | 07:21 15:48 (3) | 08:07
| 21:30 | 20:47 | 19:40 | 18:31 19 17:59 (1) | 16:30 12 16:00 (3) | 16:02
11 | 05:05 | 05:49 | 06:39 | 07:28 17:40 (1) | 07:23 15:49 (3) | 08:08
| 21:29 | 20:45 | 19:38 | 18:29 17 17:57 (1) | 16:29 9 15:58(3) | 16:02
12 | 05:06 | 05:50 | 06:40 | 07:30 17:42 (1) | 07:24 15:52 (3) | 08:09
| 21:28 | 20:43 | 19:36 | 18:27 13 17:55(1) | 16:27 5 15:57 (3) | 16:01
13 | 05:07 | 05:52 | 06:42 | 07:31 17:46 (1) | 07:26 | 08:10
| 21:27 | 20:41 | 19:33 | 18:25 5 17:51 (1) | 16:26 | 16:01
14 | 05:09 | 05:53 | 06:43 | 07:33 | 07:28 | 08:11
| 21:26 | 20:39 | 19:31 | 18:22 | 16:24 | 16:01
151 05:10 | 05:55 | 06:45 | 07:35 | 07:30 | 08:12
| 21:25 | 20:37 | 19:29 | 18:20 | 16:23 | 16:01
16 | 05:11 | 05:57 | 06:47 | 07:36 | 07:31 | 08:13
| 21:24 | 20:35 | 19:27 | 18:18 | 16:21 | 16:02
17 ] 05:12 | 05:58 | 06:48 | 07:38 | 07:33 | 08:14
| 21:23 | 20:33 | 19:24 | 18:16 | 16:20 | 16:02
18 | 05:13 | 06:00 | 06:50 | 07:40 | 07:35 | 08:14
| 21:22 | 20:31 | 19:22 | 18:14 | 16:19 | 16:02
19 | 05:15 | 06:01 | 06:52 | 07:42 | 07:36 | 08:15
| 21:21 | 20:29 | 19:20 | 18:12 | 16:18 | 16:02
20 | 05:16 | 06:03 | 06:53 | 07:43 | 07:38 | 08:16
| 21:20 | 20:27 | 19:17 | 18:10 | 16:16 | 16:03
21 ] 05:17 | 06:05 | 06:55 | 07:45 | 07:40 | 08:16
| 21:19 | 20:25 | 19:15 | 18:08 | 16:15 | 16:03
22 | 05:19 | 06:06 | 06:56 | 07:47 | 07:41 | 08:17
| 21:17 | 20:23 | 19:13 | 18:05 | 16:14 | 16:04
23| 05:20 | 06:08 | 06:58 | 07:49 | 07:43 | 08:17
| 21:16 | 20:21 | 19:10 | 18:03 | 16:13 | 16:04
24| 05:21 | 06:10 | 07:00 | 07:50 | 07:45 | 08:18
| 21:15 | 20:18 | 19:08 | 18:01 | 16:12 | 16:05
25 ] 05:23 | 06:11 | 07:01 | 06:52 | 07:46 | 08:18
| 21:13 | 20:16 | 19:06 | 16:59 | 16:11 | 16:05
26 | 05:24 | 06:13 | 07:03 | 06:54 | 07:48 | 08:19
| 21:12 | 20:14 | 19:03 | 16:57 | 16:10 | 16:06
27 | 05:26 | 06:14 | 07:05 | 06:56 | 07:49 | 08:19
| 21:10 | 20:12 | 19:01 | 16:55 | 16:09 | 16:07
28 | 05:27 | 06:16 | 07:06 17:51 (1) | 06:58 | 07:51 | 08:19
| 21:09 | 20:10 | 18:59 4 17:55(1) | 16:53 | 16:08 | 16:07
29 | 05:29 | 06:18 | 07:08 17:47 (1) | 06:59 15:51 (3) | 07:52 | 08:19
| 21:07 | 20:08 | 18:56 12 17:59 (1) | 16:52 7 15:58 (3) | 16:07 | 16:08
30 | 05:30 | 06:19 | 07:10 17:45 (1) | 07:01 15:49 (3) | 07:54 | 08:19
| 21:06 | 20:05 | 18:54 16 18:01 (1) | 16:50 11 16:00 (3) | 16:06 | 16:09
31 ] 05:32 | 06:21 | | 07:03 15:46 (3) | | 08:19
| 21:04 | 20:03 | | 16:48 15  16:01 (3) | | 16:10
Sonnenscheinstunden | 501 | 453 | 381 | 332 | 267 | 244

astr.max.mogl.Beschattung | | | 32 | 284 | 182 |

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

Tag im Monat Sonnenaufgang  (SS:MM)

Sonnenuntergang (SS:MM)

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

(WEA mit erstem Schatten)

Minuten mit Schatten (WEA mit letztem Schatten)
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Projekt: Lizenzierter Anwender:
LQM VSB Neue Energien Deutschland GmbH
Schweizer StraBe 3a
DE-01069 Dresden
+49 (0) 351 /211 83 - 46
Bernd.Hemmers / marina.eismann@vsb.energy

Berechnet:

29.06.2018 11:57/3.1.633

SHADOW - Kalender

Berechnung: 180605_PG_ZB_2xV150-4.2MW_+_1xV136-4.2MWSchattenrezeptor: E - IO 5 Ost
Voraussetzungen fiir Berechnung des Schattenwurfs
Die dargestellten Zeiten sind die astronomisch maximal mdgliche Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint taglich von Sonnenauf- bis -untergang
Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb

|Januar |Februar |Maérz | April | Mai | Juni | Juli | August | SeptembefOktober | Novembel Dezember
1108:19 | 07:53 |07:00 |06:49 | 0545 |05:00 |04:57 |05:333  |06:22 |07:11 | 07:05 | 07:55
| 16:11 | 16:59 | 17:50 | 19:44 | 20:35 | 21:20 | 21:34 | 21:03 | 20:01 | 18:52 | 16:46 | 16:06
2108:19 | 07:51 | 06:57 | 06:47 | 05:43 | 04:59 | 04:57 | 05:35 |06:24 | 07:13 | 07:06 | 07:57
| 16:13 | 17:01 |17:52 | 19:46  |20:36  |21:21  |21:34 | 21:01  [19:559 | 18:49 | 16:44 | 16:05
3 08:19 | 07:50 | 06:55 | 06:45 | 05:41 | 04:58 | 04:58 | 05:36 | 06:26 | 07:14 | 07:08 | 07:58
| 16:14 | 17:03 | 17:54 | 19:47  |20:38 | 21:22  |21:33  [20:59 | 19:56 | 18:47 | 16:42 | 16:04
4] 08:19 | 07:48 | 06:53 | 06:42 | 05:39 | 04:57 | 04:59 | 05:38 | 06:27 | 07:16 | 07:10 | 08:00
| 16:15 | 17:05 | 17:56 | 19:49  |20:40 | 21:23  |21:33 [ 20:58 | 19:54 | 18:45 | 16:40 | 16:04
5 08:19 | 07:46 | 06:51 | 06:40 | 05:37 | 04:57 | 05:00 | 05:39 | 06:29 | 07:18 | 07:12 | 08:01
| 16:16 | 17:06 | 17:58 | 19:51 | 20:41 | 21:24 | 21:33 | 20:56 | 19:52 | 18:43 | 16:39 | 16:03
6 | 08:18 | 07:45 | 06:49 | 06:38 | 05:35 | 04:56 | 05:01 | 05:41 | 06:31 | 07:19 | 07:14 | 08:02
| 16:17 | 17:08 | 17:59 | 19:53 | 20:43 | 21:25 | 21:32 | 20:54 | 19:50 | 18:40 | 16:37 | 16:03
7 | 08:18 | 07:43 | 06:46 | 06:36 | 05:34 | 04:56 | 05:01 | 05:42 | 06:32 | 07:21 | 07:15 | 08:03
| 16:18 | 17:10 | 18:01 | 19:54 | 20:45 | 21:26 | 21:31 | 20:52 | 19:47 | 18:38 | 16:35 | 16:03
8| 08:17 | 07:41 | 06:44 | 06:33 | 05:32 | 04:55 | 05:02 | 05:44 | 06:34 | 07:23 | 07:17 | 08:05
| 16:20 | 17:12 | 18:03 | 19:56 | 20:46 | 21:27 | 21:31 | 20:50 | 19:45 | 18:36 | 16:34 | 16:02
9] 08:17 | 07:39 | 06:42 | 06:31 | 05:30 | 04:55 | 05:03 | 05:45 | 06:35 | 07:25 | 07:19 | 08:06
| 16:21 | 17:14 | 18:05  |19:58  |20:48  |21:28  |21:30  |20:49  |19:43 | 18:34  |16:32 | 16:02
10 | 08:16 | 07:38 | 06:40 | 06:29 | 05:28 | 04:54 | 05:04 | 05:47 | 06:37 | 07:26 | 07:21 | 08:07
| 16:22 | 17:16 | 18:06 | 19:59 | 20:49 | 21:29 | 21:29 | 20:47 | 19:40 | 18:31 | 16:30 | 16:02
11 ] 08:16 | 07:36 | 06:37 | 06:27 | 05:27 | 04:54 | 05:05 | 05:49 | 06:39 | 07:28 | 07:22 | 08:08
| 16:24 | 17:18 | 18:08 | 20:01 | 20:51 | 21:30 | 21:29 | 20:45 | 19:38 | 18:29 | 16:29 | 16:02
12 ] 08:15 | 07:34 | 06:35 | 06:24 | 05:25 | 04:53 | 05:06 | 05:50 | 06:40 | 07:30 | 07:24 | 08:09
| 16:25 | 17:19 | 18:10 | 20:03 | 20:53 | 21:30 | 21:28 | 20:43 | 19:36 | 18:27 | 16:27 | 16:01
13 ] 08:15 | 07:32 | 06:33 | 06:22 | 05:24 | 04:53 | 05:08 | 05:52 | 06:42 | 07:31 | 07:26 | 08:10
| 16:27 | 17:21 | 18:12 | 20:04 | 20:54 | 21:31 | 21:27 | 20:41 | 19:33 | 18:25 | 16:26 | 16:01
14 | 08:14 | 07:30 | 06:31 | 06:20 | 05:22 | 04:53 | 05:09 | 05:53 |06:43 | 07:33 | 07:28 | 08:11
| 16:28 | 17:23 | 18:13  |20:06  |20:56 | 21:32  |21:226  [20:39  |19:31  |18:22 | 16:24 | 16:01
15|08:13 | 07:28 | 06:28 | 06:18 | 05:20 | 04:53 | 05:10 | 05:55 | 06:45  |07:35 | 07:29 | 08:12
| 16:30 | 17:25 | 18:15  |20:08  |20:57  |21:32  |21:225  [20:37  |19:29  |18:220 | 16:23 | 16:01
16 | 08:12 | 07:26 | 06:26 | 06:16 | 05:19  |04:53  |05:11 | 05:57 | 06:47 |07:36 | 07:31 | 08:13
| 16:31 | 17:27 | 18:17  |20:09  |20:59  |21:33  |21:24  |20:35  |19:26  |18:18  |16:21 | 16:02
17 | 08:11 | 07:24 | 06:24 | 06:13 | 05:17 | 04:52 | 05:12 | 05:58 | 06:48 | 07:38 | 07:33 | 08:14
| 16:33 | 17:29 | 18:18 | 20:11 | 21:00 | 21:33 | 21:23 | 20:33 | 19:24 | 18:16 | 16:20 | 16:02
18 | 08:10 | 07:22 | 06:21 | 06:11 | 05:16 | 04:52 | 05:13 | 06:00 | 06:50 | 07:40 | 07:35 | 08:14
|16:35 | 17:30 | 18:20  |20:13  |21:02 | 21:33  |21:222  [20:31  |19:22  |18:14 | 16:19 | 16:02
19 | 08:09  |07:20 | 06:19 | 06:09 | 05:15 | 04:53 | 05:15 | 06:01 | 06:52 | 07:42 | 07:36 | 08:15
| 16:36 | 17:32 | 18:22 | 20:15 | 21:03 | 21:34 | 21:21 | 20:29 | 19:20 | 18:12 | 16:18 | 16:02
20108:08 | 07:18 |06:17  |06:07  |05:13 | 04:53 | 05:16 |06:03 | 06:53 | 07:43 | 07:38 | 08:16
| 16:38 | 17:34 | 18:24 | 20:16 | 21:05 | 21:34 | 21:20 | 20:27 | 19:17 | 18:10 | 16:16 | 16:03
21]08:07 |07:16 |06:15 |06:05  |05:12 | 04:53 | 05:17 |06:05 |06:55 |07:45 | 07:40 | 08:16
| 16:40 | 17:36 | 18:25 | 20:18 | 21:06 | 21:34 | 21:18 | 20:25 | 19:15 | 18:08 | 16:15 | 16:03
22108:06 |07:14 |06:12  ]06:03  |05:11  |04:53 | 05:19 | 06:06 | 06:56 | 07:47 | 07:41 | 08:17
| 16:41 | 17:38 | 18:27 | 20:20 | 21:07 | 21:35 | 21:17 | 20:23 | 19:13 | 18:05 | 16:14 | 16:04
23108:05 | 07:12 |06:10 ]|06:01  |05:09 |04:53  |05:20 |06:08 |06:58 | 07:49 | 07:43 | 08:17
| 16:43 | 17:40 | 18:29 | 20:21 | 21:09 | 21:35 | 21:16 | 20:21 | 19:10 | 18:03 | 16:13 | 16:04
24 | 08:04 | 07:10 | 06:08 | 05:59 | 05:08 | 04:53 | 05:21 | 06:10 | 07:00 | 07:50 | 07:45 | 08:18
| 16:45 | 17:41 | 18:30 | 20:23 | 21:10 | 21:35 | 21:15 | 20:18 | 19:08 | 18:01 | 16:12 | 16:05
25 | 08:02 | 07:08 | 06:05 | 05:57 | 05:07 | 04:54 | 05:23 | 06:11 | 07:01 | 06:52 | 07:46 | 08:18
| 16:46 | 17:43 | 18:32  |20:25  |21:12  |21:35  |21:13  [20:16  |19:06  |16:59 | 16:11 | 16:05
26 | 08:01 | 07:06 | 06:03 | 05:55 | 05:06 | 04:54 | 05:24 | 06:13 | 07:03 | 06:54 | 07:48 | 08:18
| 16:48 | 17:45 | 18:34 | 20:26 | 21:13 | 21:35 | 21:12 | 20:14 | 19:03 | 16:57 | 16:10 | 16:06
27108:00 | 07:04 | 06:01 | 05:53 | 05:05 |04:55 | 05:26 | 06:14 | 07:05 | 06:56 | 07:49 | 08:19
| 16:50 | 17:47 | 18:36 | 20:28 | 21:14 | 21:35 | 21:10 | 20:12 | 19:01 | 16:55 | 16:09 | 16:07
28 | 07:58 | 07:02 | 05:58 | 05:51 | 05:04 | 04:55 | 05:27 | 06:16 | 07:06 | 06:57 | 07:51 | 08:19
| 16:52 | 17:49 | 18:37 | 20:30 | 21:15 | 21:35 | 21:09 | 20:10 | 18:59 | 16:53 | 16:08 | 16:08
29| 07:57 | | 06:56 | 05:49 | 05:03 | 04:56 | 05:29 | 06:18 |07:08 | 06:59 | 07:52 | 08:19
| 16:54 | | 19:39 | 20:31 | 21:17 | 21:35 | 21:07 | 20:08 | 18:56 | 16:52 | 16:07 | 16:08
30 | 07:56 | | 06:54 | 05:47  |05:02 | 04:56 | 05:30 | 06:19  |07:10 | 07:00 | 07:54 | 08:19
| 16:55 | | 19:41 | 20:33 | 21:18 | 21:34 | 21:06 | 20:05 | 18:54 | 16:50 | 16:06 | 16:09
31|07:54 | | 06:52 | | 05:01 | ]05:32 | 06:21 | |07:03 | | 08:19
| 16:57 | |19:42 | |21:19 | | 21:04  |20:03 | | 16:48 | | 16:10
Sonnenscheinstunden | 259 | 278 | 367 | 416 | 485 | 498 | 501 | 453 | 381 | 332 | 267 | 244

astr.max.mogl.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:
LQM VSB Neue Energien Deutschland GmbH
Schweizer StraBe 3a
DE-01069 Dresden
+49 (0) 351 /211 83 - 46
Bernd.Hemmers / marina.eismann@vsb.energy

Berechnet:

29.06.2018 11:57/3.1.633

SHADOW - Kalender

Berechnung: 180605_PG_ZB_2xV150-4.2MW_+_1xV136-4.2MWSchattenrezeptor: F - IO 5 Sid
Voraussetzungen fiir Berechnung des Schattenwurfs
Die dargestellten Zeiten sind die astronomisch maximal mdgliche Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint taglich von Sonnenauf- bis -untergang
Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb

|Januar |Februar |Maérz | April | Mai | Juni | Juli | August | SeptembefOktober | Novembel Dezember
1108:19 | 07:53 |07:00 |06:49 | 0545 |05:00 |04:57 |05:333  |06:22 |07:11 | 07:05 | 07:55
| 16:11 | 16:59 | 17:50 | 19:44 | 20:35 | 21:20 | 21:34 | 21:03 | 20:01 | 18:52 | 16:46 | 16:06
2108:19 | 07:51 | 06:57 | 06:47 | 05:43 | 04:59 | 04:57 | 05:35 |06:24 | 07:13 | 07:06 | 07:57
| 16:13 | 17:01 |17:52 | 19:46  |20:36  |21:21  |21:34 | 21:01  [19:559 | 18:49 | 16:44 | 16:05
3 08:19 | 07:50 | 06:55 | 06:45 | 05:41 | 04:58 | 04:58 | 05:36 | 06:26 | 07:14 | 07:08 | 07:58
| 16:14 | 17:03 | 17:54 | 19:47  |20:38 | 21:22  |21:33  [20:59 | 19:56 | 18:47 | 16:42 | 16:04
4] 08:19 | 07:48 | 06:53 | 06:42 | 05:39 | 04:57 | 04:59 | 05:38 | 06:27 | 07:16 | 07:10 | 08:00
| 16:15 | 17:05 | 17:56 | 19:49  |20:40 | 21:23  |21:33 [ 20:58 | 19:54 | 18:45 | 16:40 | 16:04
5 08:19 | 07:46 | 06:51 | 06:40 | 05:37 | 04:57 | 05:00 | 05:39 | 06:29 | 07:18 | 07:12 | 08:01
| 16:16 | 17:06 | 17:58 | 19:51 | 20:41 | 21:24 | 21:33 | 20:56 | 19:52 | 18:43 | 16:39 | 16:03
6 | 08:18 | 07:45 | 06:49 | 06:38 | 05:35 | 04:56 | 05:01 | 05:41 | 06:31 | 07:19 | 07:14 | 08:02
| 16:17 | 17:08 | 17:59 | 19:53 | 20:43 | 21:25 | 21:32 | 20:54 | 19:50 | 18:40 | 16:37 | 16:03
7 | 08:18 | 07:43 | 06:46 | 06:36 | 05:34 | 04:56 | 05:01 | 05:42 | 06:32 | 07:21 | 07:15 | 08:03
| 16:18 | 17:10 | 18:01 | 19:54 | 20:45 | 21:26 | 21:31 | 20:52 | 19:47 | 18:38 | 16:35 | 16:03
8| 08:17 | 07:41 | 06:44 | 06:33 | 05:32 | 04:55 | 05:02 | 05:44 | 06:34 | 07:23 | 07:17 | 08:05
| 16:20 | 17:12 | 18:03 | 19:56 | 20:46 | 21:27 | 21:31 | 20:50 | 19:45 | 18:36 | 16:34 | 16:02
9] 08:17 | 07:39 | 06:42 | 06:31 | 05:30 | 04:55 | 05:03 | 05:45 | 06:35 | 07:25 | 07:19 | 08:06
| 16:21 | 17:14 | 18:05  |19:58  |20:48  |21:28  |21:30  |20:49  |19:43 | 18:34  |16:32 | 16:02
10 | 08:16 | 07:38 | 06:40 | 06:29 | 05:28 | 04:54 | 05:04 | 05:47 | 06:37 | 07:26 | 07:21 | 08:07
| 16:22 | 17:16 | 18:06 | 19:59 | 20:49 | 21:29 | 21:29 | 20:47 | 19:40 | 18:31 | 16:30 | 16:02
11 ] 08:16 | 07:36 | 06:37 | 06:27 | 05:27 | 04:54 | 05:05 | 05:49 | 06:39 | 07:28 | 07:22 | 08:08
| 16:24 | 17:18 | 18:08 | 20:01 | 20:51 | 21:30 | 21:29 | 20:45 | 19:38 | 18:29 | 16:29 | 16:02
12 ] 08:15 | 07:34 | 06:35 | 06:24 | 05:25 | 04:53 | 05:06 | 05:50 | 06:40 | 07:30 | 07:24 | 08:09
| 16:25 | 17:19 | 18:10 | 20:03 | 20:53 | 21:30 | 21:28 | 20:43 | 19:36 | 18:27 | 16:27 | 16:01
13 ] 08:15 | 07:32 | 06:33 | 06:22 | 05:24 | 04:53 | 05:08 | 05:52 | 06:42 | 07:31 | 07:26 | 08:10
| 16:27 | 17:21 | 18:12 | 20:04 | 20:54 | 21:31 | 21:27 | 20:41 | 19:33 | 18:25 | 16:26 | 16:01
14 | 08:14 | 07:30 | 06:31 | 06:20 | 05:22 | 04:53 | 05:09 | 05:53 |06:43 | 07:33 | 07:28 | 08:11
| 16:28 | 17:23 | 18:13  |20:06  |20:56 | 21:32  |21:226  [20:39  |19:31  |18:22 | 16:24 | 16:01
15|08:13 | 07:28 | 06:28 | 06:18 | 05:20 | 04:53 | 05:10 | 05:55 | 06:45  |07:35 | 07:29 | 08:12
| 16:30 | 17:25 | 18:15  |20:08  |20:57  |21:32  |21:225  [20:37  |19:29  |18:220 | 16:23 | 16:01
16 | 08:12 | 07:26 | 06:26 | 06:16 | 05:19  |04:53  |05:11 | 05:57 | 06:47 |07:36 | 07:31 | 08:13
| 16:31 | 17:27 | 18:17  |20:09  |20:59  |21:33  |21:24  |20:35  |19:26  |18:18  |16:21 | 16:02
17 | 08:11 | 07:24 | 06:24 | 06:13 | 05:17 | 04:52 | 05:12 | 05:58 | 06:48 | 07:38 | 07:33 | 08:14
| 16:33 | 17:29 | 18:18 | 20:11 | 21:00 | 21:33 | 21:23 | 20:33 | 19:24 | 18:16 | 16:20 | 16:02
18 | 08:10 | 07:22 | 06:21 | 06:11 | 05:16 | 04:52 | 05:13 | 06:00 | 06:50 | 07:40 | 07:35 | 08:14
|16:35 | 17:30 | 18:20  |20:13  |21:02 | 21:33  |21:222  [20:31  |19:22  |18:14 | 16:19 | 16:02
19 | 08:09  |07:20 | 06:19 | 06:09 | 05:15 | 04:53 | 05:15 | 06:01 | 06:52 | 07:42 | 07:36 | 08:15
| 16:36 | 17:32 | 18:22 | 20:15 | 21:03 | 21:34 | 21:21 | 20:29 | 19:20 | 18:12 | 16:18 | 16:02
20108:08 | 07:18 |06:17  |06:07  |05:13 | 04:53 | 05:16 |06:03 | 06:53 | 07:43 | 07:38 | 08:16
| 16:38 | 17:34 | 18:24 | 20:16 | 21:05 | 21:34 | 21:20 | 20:27 | 19:17 | 18:10 | 16:16 | 16:03
21]08:07 |07:16 |06:15 |06:05  |05:12 | 04:53 | 05:17 |06:05 |06:55 |07:45 | 07:40 | 08:16
| 16:40 | 17:36 | 18:25 | 20:18 | 21:06 | 21:34 | 21:18 | 20:25 | 19:15 | 18:08 | 16:15 | 16:03
22108:06 |07:14 |06:12  ]06:03  |05:11  |04:53 | 05:19 | 06:06 | 06:56 | 07:47 | 07:41 | 08:17
| 16:41 | 17:38 | 18:27 | 20:20 | 21:07 | 21:35 | 21:17 | 20:23 | 19:13 | 18:05 | 16:14 | 16:04
23108:05 | 07:12 |06:10 ]|06:01  |05:09 |04:53  |05:20 |06:08 |06:58 | 07:49 | 07:43 | 08:17
| 16:43 | 17:40 | 18:29 | 20:21 | 21:09 | 21:35 | 21:16 | 20:21 | 19:10 | 18:03 | 16:13 | 16:04
24 | 08:04 | 07:10 | 06:08 | 05:59 | 05:08 | 04:53 | 05:21 | 06:10 | 07:00 | 07:50 | 07:45 | 08:18
| 16:45 | 17:41 | 18:30 | 20:23 | 21:10 | 21:35 | 21:15 | 20:18 | 19:08 | 18:01 | 16:12 | 16:05
25 | 08:02 | 07:08 | 06:05 | 05:57 | 05:07 | 04:54 | 05:23 | 06:11 | 07:01 | 06:52 | 07:46 | 08:18
| 16:46 | 17:43 | 18:32  |20:25  |21:12  |21:35  |21:13  [20:16  |19:06  |16:59 | 16:11 | 16:05
26 | 08:01 | 07:06 | 06:03 | 05:55 | 05:06 | 04:54 | 05:24 | 06:13 | 07:03 | 06:54 | 07:48 | 08:18
| 16:48 | 17:45 | 18:34 | 20:26 | 21:13 | 21:35 | 21:12 | 20:14 | 19:03 | 16:57 | 16:10 | 16:06
27108:00 | 07:04 | 06:01 | 05:53 | 05:05 |04:55 | 05:26 | 06:14 | 07:05 | 06:56 | 07:49 | 08:19
| 16:50 | 17:47 | 18:36 | 20:28 | 21:14 | 21:35 | 21:10 | 20:12 | 19:01 | 16:55 | 16:09 | 16:07
28 | 07:58 | 07:02 | 05:58 | 05:51 | 05:04 | 04:55 | 05:27 | 06:16 | 07:06 | 06:57 | 07:51 | 08:19
| 16:52 | 17:49 | 18:37 | 20:30 | 21:15 | 21:35 | 21:09 | 20:10 | 18:59 | 16:53 | 16:08 | 16:08
29| 07:57 | | 06:56 | 05:49 | 05:03 | 04:56 | 05:29 | 06:18 |07:08 | 06:59 | 07:52 | 08:19
| 16:54 | | 19:39 | 20:31 | 21:17 | 21:35 | 21:07 | 20:08 | 18:56 | 16:52 | 16:07 | 16:08
30 | 07:56 | | 06:54 | 05:47  |05:02 | 04:56 | 05:30 | 06:19  |07:10 | 07:00 | 07:54 | 08:19
| 16:55 | | 19:41 | 20:33 | 21:18 | 21:34 | 21:06 | 20:05 | 18:54 | 16:50 | 16:06 | 16:09
31|07:54 | | 06:52 | | 05:01 | ]05:32 | 06:21 | |07:03 | | 08:19
| 16:57 | |19:42 | |21:19 | | 21:04  |20:03 | | 16:48 | | 16:10
Sonnenscheinstunden | 259 | 278 | 367 | 416 | 485 | 498 | 501 | 453 | 381 | 332 | 267 | 244

astr.max.mogl.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:
LQM VSB Neue Energien Deutschland GmbH
Schweizer StraBe 3a
DE-01069 Dresden
+49 (0) 351 /211 83 - 46
Bernd.Hemmers / marina.eismann@vsb.energy

Berechnet:

29.06.2018 11:57/3.1.633

SHADOW - Kalender

Berechnung: 180605_PG_ZB_2xV150-4.2MW_+_1xV136-4.2MWSchattenrezeptor: G - IO 6
Voraussetzungen fiir Berechnung des Schattenwurfs
Die dargestellten Zeiten sind die astronomisch maximal mdgliche Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint taglich von Sonnenauf- bis -untergang
Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb

|Januar |Februar |Maérz | April | Mai | Juni | Juli | August | SeptembefOktober | Novembel Dezember
1108:19 | 07:53 |07:00 |06:49 | 0545 |05:00 |04:57 |05:333  |06:22 |07:11 | 07:05 | 07:55
| 16:11 | 16:59 | 17:50 | 19:44 | 20:35 | 21:20 | 21:34  |21:02  [20:01  |18:52  |16:46 | 16:06
2108:19 | 07:51 | 06:57 | 06:47 | 05:43 | 04:59 | 04:57 | 05:35 |06:24 | 07:13 | 07:06 | 07:57
| 16:13 | 17:01 |17:52 | 19:46  |20:36  |21:21  |21:34 | 21:01  [19:559 | 18:49 | 16:44 | 16:05
3]108:19 |07:49 | 06:55 | 06:45 | 05:41 | 04:58 | 04:58 | 05:36 | 06:26 | 07:14 | 07:08 | 07:58
| 16:14 | 17:03 | 17:54 | 19:47  |20:38 | 21:22  |21:33  [20:59 | 19:56 | 18:47 | 16:42 | 16:04
4108:19 | 07:48 | 06:53 | 06:42  |05:39 | 04:57 | 04:59  |05:38 | 06:27 | 07:16 | 07:10 | 07:59
| 16:15 | 17:05 | 17:56 | 19:49  |20:40 | 21:23  |21:33 [ 20:57 | 19:54  |18:45 | 16:40 | 16:04
5]08:18 |07:46 | 06:51 | 06:40 | 05:37 | 04:57 | 05:00 |05:39 |06:29 | 07:18 | 07:12 | 08:01
| 16:16 | 17:06 | 17:57 | 19:51  |20:41 | 21:24  |21:32  [20:56 | 19:52 | 18:43 | 16:39 | 16:03
6]08:18 |07:45 | 06:49 | 06:38  |05:35 | 04:56 | 05:01 | 05:41  |06:31 | 07:19 | 07:13 | 08:02
| 16:17 | 17:08  |17:59 | 19:52  |20:43 | 21:25  |21:32  [20:54 | 19:49  |18:40 | 16:37 | 16:03
7108:18 |07:43 | 06:46 | 06:36 | 05:34 | 04:56 | 05:01 | 05:42 |06:32 | 07:21 | 07:15 | 08:03
| 16:18 | 17:10 | 18:01 | 19:54 | 20:44 | 21:26  |21:331 | 20:52 | 19:47 | 18:38 | 16:35 | 16:03
8108:17 | 07:41 | 06:44 | 06:33  |05:32 | 04:55 | 05:02 | 05:44 |06:34 |07:23 | 07:17 | 08:04
|16:20 | 17:12 | 18:03 | 19:56  |20:46 | 21:27  |21:331  [20:50 | 19:45  |18:36 | 16:3¢ | 16:02
9108:17 |07:39 |06:42 |06:31  |05:30 | 04:55 | 05:03 |05:45 | 06:35 | 07:24 | 07:19 | 08:06
| 16:21 | 17:14 | 18:05  |19:58  |20:48  |21:28  |21:30  |20:49  [19:43 | 18:33  |16:32 | 16:02
10 | 08:16 | 07:38 | 06:40 | 06:29 | 05:28 | 04:54 | 05:04 | 05:47 | 06:37  |07:26 | 07:21 | 08:07
|16:22 | 17:16 | 18:06 | 19:59  |20:49  |21:29  |21:229  [20:47  |19:40  |18:31  |16:30 | 16:02
11|08:16  |07:36 | 06:37 | 06:27 | 05:27 | 04:54  |05:05 |05:49 | 06:39  |07:28 | 07:22 | 08:08
| 16:24 | 17:17 | 18:08  |20:01  |20:51  |21:29  |21:229  [20:45  |19:38  |18:29 | 16:29 | 16:02
12| 08:15 | 07:34 | 06:35 | 06:24 | 05:25 | 04:53 | 05:06 |05:50 | 06:40  |07:30 | 07:24 | 08:09
| 16:25 | 17:19 | 18:10  |20:03  |20:52 | 21:30  |21:28  [20:43  |19:36  |18:27 | 16:27 | 16:01
13]08:14  |07:32 | 06:33 | 06:22 | 05:24 | 04:53 | 05:08 |05:52 | 06:42 |07:31 | 07:26 | 08:10
|16:27 | 17:21 | 18:12 | 20:04  |20:54  |21:31  |21:27 | 20:41  |19:33 | 18:25  |16:26 | 16:01
14 | 08:14 | 07:30 | 06:31 | 06:20 | 05:22 | 04:53 | 05:09 | 05:53 |06:43 | 07:33 | 07:28 | 08:11
| 16:28 | 17:23 | 18:13  |20:06  |20:56 | 21:31  |21:226  [20:39 | 19:31  |18:22 | 16:24 | 16:01
15|08:13 | 07:28 | 06:28 | 06:18 | 05:20 | 04:53 | 05:10 | 05:55 | 06:45  |07:35 | 07:29 | 08:12
| 16:30 | 17:25 | 18:15  |20:08  |20:57  |21:32  |21:225  [20:37  |19:29  |18:220 | 16:23 | 16:01
16 | 08:12 | 07:26 | 06:26 | 06:16 | 05:19  |04:53  |05:11 | 05:57 | 06:47 |07:36 | 07:31 | 08:13
| 16:31 | 17:27 | 18:17  |20:09  |20:59  |21:32  |21:24  |20:35  |19:26  |18:18  |16:21 | 16:02
17 | 08:11 | 07:24 | 06:24 | 06:13 | 05:17 | 04:52 | 05:12 | 05:58 | 06:48 |07:38 | 07:33 | 08:13
|16:33 | 17:29 | 18:18  |20:11  |21:00  |21:33  |21:223  [20:33 | 19:24  |18:16 | 16:20 | 16:02
18 108:10 | 07:22 | 06:21 | 06:11 | 05:16 | 04:52 | 05:13 | 06:00 |06:50 | 07:40 | 07:35 | 08:14
|16:35 | 17:30 | 18:20  |20:13  |21:02 | 21:33  |21:222  [20:31  |19:22  |18:14 | 16:19 | 16:02
19 1 08:09  |07:20 | 06:19 | 06:09 | 05:15 | 04:53 | 05:15 | 06:01 | 06:51 | 07:42 | 07:36 | 08:15
|16:36 | 17:32 | 18:22  |20:14  |21:03  |21:34  |21:221  [20:29 | 19:19  [18:12 | 16:18 | 16:02
20108:08 | 07:18 |06:17  |06:07  |05:13 | 04:53 | 05:16 |06:03 | 06:53 | 07:43 | 07:38 | 08:16
| 16:38 | 17:34 | 18:24 | 20:16  |21:05 | 21:34  |21:220  [20:27 | 19:17  |18:10 | 16:16 | 16:03
21]08:07 |07:16 |06:15 |06:05  |05:12 | 04:53 | 05:17 |06:05 |06:55 |07:45 | 07:40 | 08:16
| 16:40 | 17:36 | 18:25  |20:18  |21:06 | 21:34  |21:18  [20:25  |19:15  |18:07 | 16:15 | 16:03
22108:06 |07:14 |06:12  ]06:03  |05:11  |04:53 | 05:19 | 06:06 | 06:56 | 07:47 | 07:41 | 08:17
| 16:41 |17:38 | 18:27  |20:20  |21:07  |21:35  |21:17  |20:223 [ 19:12 | 18:05 | 16:14 | 16:04
23108:05 | 07:12 |06:10 ]|06:01  |05:09 |04:53  |05:20 |06:08 |06:58 | 07:49 | 07:43 | 08:17
| 16:43 | 17:40 | 18:29  |20:21  |21:09  |21:35  |21:16  [20:20 | 19:10  |18:03 | 16:13 | 16:04
24108:04 | 07:10 |06:08 ]|05:59  |05:08 |04:53 |05:21 [06:10 | 07:00 | 07:50 | 07:45 | 08:18
| 16:45 | 17:41 | 18:30  |20:23  |21:10  |21:35  |21:14  |20:18  |[19:08  |18:01  |16:12 | 16:05
25]08:02 | 07:08 |06:05 |05:557  |05:07 |04:54  |05:23 |06:11 | 07:01 | 06:52 | 07:46 | 08:18
| 16:46 | 17:43 | 18:32  |20:25  |21:11  |21:35  |21:13 [ 20:16  |19:06  |16:59 | 16:11 | 16:05
26 | 08:01 | 07:06 | 06:03  |05:55 | 05:06 |04:54 |05:24  |06:13 | 07:03 | 06:54 | 07:48 | 08:18
| 16:48 | 17:45 | 18:34  |20:26  |21:13  |21:35  |21:12  [20:14  |19:03  |16:557 | 16:10 | 16:06
27108:00 | 07:04 | 06:01 | 05:53 | 05:05 |04:55 | 05:26 | 06:14 | 07:05 | 06:56 | 07:49 | 08:19
| 16:50 | 17:47 | 18:336  |20:28  |21:14  |21:35  |21:10  [20:12 | 19:01  |16:555 | 16:09 | 16:07
28107:58 | 07:02  ]05:58  |05:51  |05:04 |04:55 |05:27 |06:16  |07:06 | 06:57  |07:51 | 08:19
| 16:52 | 17:49 | 18:37  |20:30  |21:15  |21:35  |21:09  [20:10 |18:59  |16:53 | 16:08 | 16:08
29| 07:57 | | 06:56 | 05:49 | 05:03 | 04:56 | 05:29 | 06:18 |07:08 | 06:59 | 07:52 | 08:19
| 16:54 | [19:39  |20:31  |21:17  |21:35 | 21:07  |20:07 |18:556 | 16:51  |16:07 | 16:08
30 | 07:56 | | 06:54 | 05:47  |05:02 | 04:56 | 05:30 | 06:19  |07:09 |07:01 | 07:54 | 08:19
| 16:55 | | 19:41 |20:33 | 21:18  |21:34  |21:06  |20:05 |18:54 | 16:50 | 16:06 | 16:09
31|07:54 | | 06:52 | | 05:01 | ]05:32 | 06:21 | |07:03 | | 08:19
| 16:57 | |19:42 | |21:19 | | 21:04  |20:03 | | 16:48 | | 16:10
Sonnenscheinstunden | 260 | 278 | 367 | 416 | 485 | 498 | 501 | 453 | 381 | 332 | 267 | 244

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

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

windPRO 3.1.633 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk 29.06.2018 12:15/ 8 WI nd PRO .



Projekt: Lizenzierter Anwender:
LQM VSB Neue Energien Deutschland GmbH
Schweizer StraBe 3a
DE-01069 Dresden
+49 (0) 351 /211 83 - 46
Bernd.Hemmers / marina.eismann@vsb.energy

Berechnet:

29.06.2018 11:57/3.1.633

SHADOW - Kalender

Berechnung: 180605_PG_ZB_2xV150-4.2MW_+_1xV136-4.2MWSchattenrezeptor: H - I0 7a
Voraussetzungen fiir Berechnung des Schattenwurfs
Die dargestellten Zeiten sind die astronomisch maximal mdgliche Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint taglich von Sonnenauf- bis -untergang
Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb

|Januar | Februar | Méarz | April | Mai | Juni | Juli |August | eOktot | L | Dezember
1]08:19 | 07:53 16:21(2) | 07:00 | 06:49 | 05:45  |05:00 |04:57  |05:33  |06:22 | 07:11 | 07:05 | 07:55
| 16:12 |16:59 8 16:29(2) | 17:50 | 19:44  [20:35  [21:20  |21:34  |21:02  [20:01 | 1852 | 16:46 | 16:06
2]08:19 | 07:51 16:20 (2) | 06:57 | 06:47 | 05:43  |04:59 | 04:58 | 05:35 | 06:24 | 07:13 | 07:06 | 07:57
| 16:13 |17:01 11 16:31(2) |17:52 | 19:46 | 20:36  |21:221  [21:34  [21:01 [ 19:59 | 18:49 | 16:44 | 16:05
3]08:19 | 07:49 16:19 (2) | 06:55 | 06:45 | 05:41  |04:58 | 04:58 [ 05:36 | 06:26 | 07:14 | 07:08 15:48 (2) | 07:58
| 16:14 |17:03 11 16:30(2) | 17:54  [19:47  [20:38  [21:22  |21:33 | 20:59 [ 19:56 | 18:47 | 16:42 7 15:55(2) | 16:05
4108:19 | 07:48 16:18 (2) | 06:53 | 06:42 | 05:39 | 04:57  |[04:59  |05:38 | 06:27 | 07:16 | 07:10 15:46 (2) | 07:59
| 16:15 |17:05 12 16:30(2) | 17:56 | 19:49 | 20:40 | 21:23  [21:33  [20:57 | 19:54 | 1845  [16:40 11 15:57 (2) | 16:04
5]08:18 | 07:46 16:18 (2) | 06:51 | 06:40 | 05:37  |04:57  [05:00  [05:39 | 06:229 | 07:18 | 07:12 15:47 (2) | 08:01
| 16:16 |17:06 12 16:30(2) | 17:57 | 19:51 | 20:41 | 21224 |21:32 [20:56 | 19:52 | 1843 [ 16:39 12 15:59(2) | 16:03
6| 08:18 | 07:45 16:17(2) | 06:49 | 06:38 | 05:35  |04:56  [05:01 | 05:41 | 06:31 |07:19 | 07:14 15:48 (2) | 08:02
| 16:17 |17:08 12 16:29(2) | 17:59  [19:52  [20:43  [21:225  |[21:32 | 20:54  [19:50 [ 18:40 | 16:37 12 16:00 (2) | 16:03
7]08:18 | 07:43 16:16 (2) | 06:46 | 06:36 | 05:34 | 04:56  |05:01 | 05:42 | 06:32 |07:21 | 07:15 15:49 (2) | 08:03
| 16:18 |17:10 11 16:27(2) | 18:01 | 19:54 | 20:44 | 21:226  |21:31  [20:52 | 19:47 [ 18:38  [16:35 12 16:01(2) | 16:03
8] 08:17 | 07:41 16:19 (2) | 06:44 | 06:33 | 05:32  |04:55 | 05:02 | 05:44 | 06:3¢ | 07:23 | 07:17 15:50 (2) | 08:05
| 16:20 |17:12 5 16:24(2) | 18:03  [19:56  |20:46  |21:27  |21:31  [20:50 [ 19:45 [ 18:36 | 16:34 11 16:01(2) | 16:02
9| 08:17 | 07:39 | 06:42 | 06:31  |05:30  |04:55  [05:03 | 05:45 | 06:35 |07:24 | 07:19 15:51 (2) | 08:06
| 16:21 | 17:14 | 18:05 | 19:58  [20:48  |21:28  |21:30 | 20:49  [1943  [18:33 | 16:32 11  16:02(2) | 16:02
10 | 08:16 | 07:38 | 06:40 | 06:29  |05:28 | 04:54 | 05:04 | 0547 |06:37 | 07:26 | 07:21 15:51 (2) | 08:07
| 16:23 | 17:16 | 18:06 | 19:59  [20:49  |21:29  |21:29 | 20:47  [1940  |18:31 | 16:30 9 16:00 (2) | 16:02
11]08:16 | 07:36 | 06:37 | 06:27 | 05:227  |04:54  [05:05 |05:49 | 06:39 |07:28 | 07:22 15:52 (2) | 08:08
| 16:24 | 17:18 | 18:08  [20:01  [20:51  [21:29  [21:29  |20:45 | 19:38 | 1829 [16:29 6 15:58(2) | 16:02
12 | 08:15 | 07:34 | 06:35 | 06:24  |05:25 | 04:53 | 05:06 | 05:50 |06:40 | 07:30 | 07:24 15:53 (2) | 08:09
| 16:25 | 17:19 | 18:10  [20:03  [20:52  |21:30  |21:28 | 20:43  [19:36 | 18:27 | 16:27 4 15:57(2) | 16:01
13 | 08:14 | 07:32 |06:33 | 06:22  |05:24 | 04:53 | 05:08 | 0552 |06:42 | 07:31 | 07:26 15:53 (2) | 08:10
| 16:27 | 17:21 | 18:12  [20:04  [20:54  [21:31  [21:27 2041 [19:33 [ 1825  [16:26 1 15:54(2) | 16:01
14 | 08:14 | 07:30 |06:31 | 06:20  |05:222  |04:53  [05:09 | 05:53 | 06:43  |07:33 | 07:28 | 08:11
| 16:28 | 17:23 | 18:13  |20:06  [20:56  |21:31  |21:26  [20:39  [19:31 | 18:22 | 16:24 | 16:01
15 | 08:13 | 07:28 |06:28 | 06:18  |05:20 | 04:53 | 05:10 | 05:55 | 06:45 | 07:35 | 07:29 | 08:12
| 16:30 | 17:25 | 18:15  |20:08  [20:57  |21:32  |21:25 | 20:37  [19:229 | 18:20 | 16:23 | 16:02
16 | 08:12 | 07:26 | 06:26 | 06:16  [05:19 | 04:53 | 05:11 | 05:57  |06:47 | 07:36 | 07:31 | 08:13
| 16:31 | 17:27 | 18:17  ]20:09  [20:59  [21:32  [21:224  [20:35 | 19:26 | 18:18 | 16:21 | 16:02
17| 08:11 | 07:24 |06:24 | 06:13  [05:17 | 04:53 | 05:12 | 05:58 | 06:48 | 07:38 | 07:33 | 08:13
| 16:33 | 17:29 | 18:18  |20:11  [21:00  |21:33  |21:23  [20:33  [19:24 | 18:16 | 16:20 | 16:02
18 | 08:10 | 07:22 |06:21 | 06:11  [05:16 | 04:52 | 05:13 | 06:00 |06:50 | 07:40 | 07:35 | 08:14
| 16:35 | 17:30 | 1820  |20:13  [21:02  |21:33 2122 [20:31  [19:222 | 18:14 | 16:19 | 16:02
19 | 08:09 | 07:20 | 06:19 | 06:09  |05:15  |04:53  |05:15 | 06:01 | 06:52 |07:42 | 07:36 | 08:15
| 16:36 | 17:32 | 18:22  |20:14  [21:03  |21:3¢  |21:21  [20:29  [19:19 | 18:12 | 16:18 | 16:02
20 | 08:08 | 07:18 | 06:17 | 06:07  |05:13 | 04:53 | 05:16 | 06:03 |06:53 | 07:43 | 07:38 | 08:16
| 16:38 | 17:34 | 18:224 | 20:16  |21:05  |21:3¢  |21:20 | 20:27  [19:17 | 18:10 | 16:16 | 16:03
21 | 08:07 | 07:16 | 06:15 | 06:05  [05:12 | 04:53 | 05:17 | 06:05 |06:55 | 07:45 | 07:40 | 08:16
| 16:40 | 17:36 | 18:25  |20:18  |21:06  |21:3¢  [21:18  [20:25 | 19:15 | 18:08 | 16:15 | 16:03
22 | 08:06 | 07:14 |06:12 | 06:03  [05:11 | 04:53 | 05:19 | 06:06 |06:56 | 07:47 | 07:41 | 08:17
| 16:41 | 17:38 | 1827  |20:20  [21:07  |21:35  |21:17  |20:23  [19:12 | 18:05 | 16:14 | 16:04
23 | 08:05 | 07:12 | 06:10 | 06:01  [05:09 | 04:53 | 05:220 | 06:08 |06:58 | 07:49 | 07:43 | 08:17
| 16:43 | 17:40 | 1829  |20:21  [21:09  |21:35  |21:16  [20:20  [19:10 | 18:03 | 16:13 | 16:04
24 | 08:04 | 07:10 | 06:08 | 05:59  |05:08 |04:53  [05:21 | 06:10 | 07:00 |07:50 | 07:45 | 08:18
| 16:45 | 17:41 | 18:30  [20:23  [21:10  |21:35  |21:14  [20:18  [19:08  |18:01 | 16:12 | 16:05
25 | 08:02 | 07:08 | 06:05 | 05:57  |05:07 |04:54 |05:223 |06:11  |07:01 | 06:52 | 07:46 | 08:18
| 16:46 | 17:43 | 1832  |20:25  [21:12  |21:35  |21:13 | 20:6 [ 19:06 | 16:59 | 16:11 | 16:05
26 | 08:01 | 07:06 | 06:03 | 05:55  [05:06 | 04:54 |05:24 | 06:13  [07:03 | 06:54 | 07:48 | 08:18
| 16:48 | 17:45 | 18:3¢  |20:26  |21:13  [21:35  [21:12  [20:14 [ 19:03 | 16:57 | 16:10 | 16:06
27 | 08:00 | 07:04 | 06:01 | 05:53  [05:05 | 04:55 |05:226 | 06:14  |07:05 | 06:56 | 07:49 | 08:19
| 16:50 | 17:47 | 18:36  |20:28  |21:14  |21:35  |21:10 | 20:12  [19:01 | 16:55 | 16:09 | 16:07
28 | 07:58 | 07:02 | 05:58 | 05:51  |05:04 | 04:55 |05:27 | 06:16  |07:06 | 06:57 | 07:51 | 08:19
| 16:52 | 17:49 | 1837  |20:30  [21:15  |21:35  |21:09 | 20:10  [18:59 | 16:53 | 16:08 | 16:08
29 | 07:57 16:22 (2) | | 06:56 | 05:49 | 05:03  |04:56  [05:29 | 06:18 | 07:08 | 06:59 | 07:52 | 08:19
|16:54 2 16:24(2) | 19:39  [20:31  [21:17  |21:35  |21:07 | 20:07 |18:56 | 16:52 | 16:07 | 16:08
30 | 07:56 16:21(2) | | 06:54 | 05:47  |05:02 | 04:56 | 05:30 | 06:19  |07:09 | 07:01 | 07:54 | 08:19
|16:555 4 16:25(2) | |19:41  |20:33  |21:18 | 21:34 | 21:06 | 20:05 | 18:54 | 16:50 | 16:06 | 16:09
31]07:54 16:20 (2) | |06:52 | |05:01 | ]05:32  |06:21 | |07:03 | | 08:19
|16:57 7 16:27(2) | |19:42 | [21:19 | |21:04  |20:03 | | 16:48 | | 16:10
Sonnenscheinstunden | 260 | 278 | 367 | 416 | 484 | 498 | 501 | 453 | 381 | 332 | 267 | 245

astr.max.mogl.Beschattung | 13 | 82 | | | | | | | | | 96 |
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 3.1.633 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk 29.06.2018 12:15/9 WI nd PRO .



Projekt:

LQM

SHADOW - Kalender

Berechnung: 180605_PG_ZB_2xV150-4.2MW_+_1xV136-4.2MWSchattenrezeptor: I - IO 7b

Voraussetzungen fiir Berechnung des Schattenwurfs
Die dargestellten Zeiten sind die astronomisch maximal mdgliche Beschattungsdauer, berechnet unter folgenden Annahmen:

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

Die Windenergieanlage/n ist/sind immer in Betrieb

|Januar
1]08:19
| 16:12
2| 08:19
| 16:13
308:19
| 16:14
4 08:19
| 16:15
5108:18
| 16:16
6 08:18
| 16:17
708:18
| 16:18
8 08:17
| 16:20
9| 08:17
| 16:21
10 | 08:16
| 16:23
11| 08:16
| 16:24
12 | 08:15
| 16:25
13| 08:14
| 16:27
14| 08:14
| 16:28
15| 08:13
| 16:30
16 | 08:12
| 16:31
17 | 08:11
| 16:33
18 | 08:10
| 16:35
19 | 08:09
| 16:36
20 | 08:08
| 16:38
21 08:07
| 16:40
22| 08:06
| 16:41
23] 08:05
| 16:43
24| 08:04
| 16:45
25 08:02
| 16:46
26 | 08:01
| 16:48
27| 08:00
| 16:50
28| 07:58
| 16:52
29| 07:57
| 16:54
30 | 07:56
| 16:55
31107:54
| 16:57

Sonnenscheinstunden | 260
astr.max.mogl.Beschattung |

| Februar

16:22 (2)
2 16:24(2)
16:21 (2)
4 16:25(2)
16:20 (2)
7 1627 (2)

13

184

| Mérz

16:20 (2) | 07:00
16:29 (2) | 17:50
16:19 (2) | 06:57
16:31 (2) | 17:52
16:19 (2) | 06:55
16:33 (2) | 17:54
16:18 (2) | 06:53
16:35 (2) | 17:56
16:19 (2) | 06:51
16:37 (2) | 17:57
16:19 (2) | 06:49
16:39 (2) | 17:59
16:19 (2) | 06:46
16:39 (2) | 18:01
16:20 (2) | 06:44
16:39 (2) | 18:03
16:20 (2) | 06:42
16:38 (2) | 18:05
16:21 (2) | 06:40
16:37 (2) | 18:06
16:24 (2) | 06:37
16:37 (2) | 18:08
16:26 (2) | 06:35
16:34 (2) | 18:10

| 06:33

| April

| 06:49
| 19:44
| 06:47
| 19:46
| 06:45
| 19:47
| 06:42
| 19:49
| 06:40
| 19:51
| 06:38
| 19:52
| 06:36
| 19:54
| 06:33
| 19:56
| 06:31
| 19:58
| 06:29
| 19:59
| 06:27
| 20:01
| 06:24
| 20:03
| 06:22
| 20:04
| 06:20

| Mai | Juni

5:00
1:20
4:59
1:21
4:58
1:22
4:57
1:23
4:57
1:24
4:56
1:25
4:56
1:26
4:55
1:27
4:55
1:28
4:54
1:29
4:54
1:29
4:53
1:30
4:53
1:31
4:53
1:31
4:53
1:32
4:53
1:32
4:53
1:33
4:52
1:33
4:53
1:34
4:53
1:34
4:53
1:34
4:53
1:35
4:53
1:35
4:53
1:35
4:54
1:35
4:54
1:35
4:55
1:35

NONONONONONONONONONONONONONONONONONONONONONONONONONONONONONO

|3uli

| August

5:33

halisy
wo
ao

1:01

6:19
0:05

NONONONONONONONONONONONONONONONONONONONONONONONONONONONONONONO
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SN
[

Lizenzierter Anwender:

VSB Neue Energien Deutschland GmbH
Schweizer StraBe 3a

DE-01069 Dresden

+49 (0) 351 /211 83 - 46
Bernd.Hemmers / marina.eismann@vsb.energy

Berechnet:

29.06.2018 11:57/3.1.633

| SeptembefOktober
| 06:22 | 07:11
| 20:01 | 18:52
| 06:24 | 07:13
| 19:59 | 18:49
| 06:26 | 07:14
| 19:56 | 18:47
| 06:27 | 07:16
| 19:54 | 18:45
| 06:29 | 07:18
| 19:52 | 18:43
| 06:31 | 07:19
| 19:50 | 18:40
| 06:32 | 07:21
| 19:47 | 18:38
| 06:34 | 07:23
| 19:45 | 18:36
| 06:35 | 07:24
| 19:43 | 18:33
| 06:37 | 07:26
| 19:40 | 18:31
| 06:39 | 07:28
| 19:38 | 18:29
| 06:40 | 07:30
| 19:36 | 18:27
| 06:42 | 07:31
| 19:33 | 18:25
| 06:43 | 07:33
| 19:31 | 18:22
| 06:45 | 07:35
| 19:29 | 18:20
| 06:47 | 07:36
| 19:26 | 18:18
| 06:48 | 07:38
| 19:24 | 18:16
| 06:50 | 07:40
| 19:22 | 18:14
| 06:52 | 07:42
| 19:19 | 18:12
| 06:53 | 07:43
| 19:17 | 18:10
| 06:55 | 07:45
| 19:15 | 18:08
| 06:56 | 07:47
| 19:12 | 18:05
| 06:58 | 07:49
| 19:10 | 18:03
| 07:00 | 07:50
| 19:08 | 18:01
| 07:01 | 06:52
| 19:06 | 16:59
| 07:03 | 06:54
| 19:03 | 16:57
| 07:05 | 06:56
| 19:01 | 16:55
| 07:06 | 06:57
| 18:59 | 16:53
| 07:08 | 06:59
| 18:56 | 16:52
| 07:09 | 07:01
| 18:54 | 16:50
| | 07:03
| | 16:48
| 381 | 332
|

10

14

24

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

Tag im Monat Sonnenaufgang  (SS:MM)
Sonnenuntergang (SS:MM)

Minuten mit Schatten

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

windPRO 3.1.633 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk

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

| November

| 07:05
| 16:46
| 07:06
| 16:44
| 07:08
| 16:42
| 07:10
| 16:40
| 07:12
| 16:39
| 07:14
| 16:37
| 07:15
| 16:35
| 07:17
| 16:34
| 07:19
| 16:32
| 07:21
| 16:30
| 07:22
| 16:29
| 07:24
| 16:27
| 07:26
| 16:26
| 07:28
| 16:24
| 07:29
| 16:23
| 07:31
| 16:21
| 07:33
| 16:20
| 07:35
| 16:19
| 07:36
| 16:18
| 07:38
| 16:16
| 07:40
| 16:15
| 07:41
| 16:14
| 07:43
| 16:13
| 07:45
| 16:12
| 07:46
| 16:11
| 07:48
| 16:10
| 07:49
| 16:09
| 07:51
| 16:08
| 07:52
| 16:07
15:54 (2) | 07:54
16:04 (2) | 16:06
15:52 (2) |
16:06 (2) |
| 267
|

29.06.2018 12:15/ 10

16

18

20

20

20

173

| Dezember

15:51 (2) | 07:55
16:07 (2) | 16:06
15:50 (2) | 07:57
16:08 (2) | 16:05
15:49 (2) | 07:58
16:09 (2) | 16:05
15:49 (2) | 07:59
16:09 (2) | 16:04
15:49 (2) | 08:01
16:09 (2) | 16:03
15:49 (2) | 08:02
16:07 (2) | 16:03
15:49 (2) | 08:03
16:05 (2) | 16:03
15:50 (2) | 08:04
16:03 (2) | 16:02
15:50 (2) | 08:06
16:02 (2) | 16:02
15:51 (2) | 08:07
16:00 (2) | 16:02
15:52 (2) | 08:08
15:58 (2) | 16:02
15:53 (2) | 08:09
15:57 (2) | 16:01
15:53 (2) | 08:10
15:54 (2) | 16:01

| 08:11

windPRO



Projekt: Lizenzierter Anwender:
LQM VSB Neue Energien Deutschland GmbH
Schweizer StraBe 3a
DE-01069 Dresden
+49 (0) 351 /211 83 - 46
Bernd.Hemmers / marina.eismann@vsb.energy

Berechnet:

29.06.2018 11:57/3.1.633

SHADOW - Kalender

Berechnung: 180605_PG_ZB_2xV150-4.2MW_+_1xV136-4.2MWSchattenrezeptor: J - I0 8
Voraussetzungen fiir Berechnung des Schattenwurfs
Die dargestellten Zeiten sind die astronomisch maximal mdgliche Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint taglich von Sonnenauf- bis -untergang
Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb

|Januar |Februar |Maérz | April | Mai | Juni | Juli | August | SeptembefOktober | Novembel Dezember
1108:19 | 07:53 | 06:59  |06:49 | 0545  |05:00 |04:57  |05:33  |06:22 | 07:11 | 07:04 | 07:55
| 16:12 | 16:59 | 17:50 | 19:44  |20:35 | 21:20  |21:34  [21:02 | 20:01  |18:552 | 16:46 | 16:06
2108:19 | 07:51 | 06:57 | 06:47  |05:43 | 04:59 | 04:58 | 05:35 | 06:24 | 07:13 | 07:06 | 07:57
| 16:13 | 17:01 |17:52 | 19:46  |20:36  |21:21  |21:34 | 21:01  [19:559 | 18:49 | 16:44 | 16:05
3]108:19 |07:49 | 06:55 | 06:45 | 05:41 | 04:58 | 04:58 | 05:36 | 06:26 | 07:14 | 07:08 | 07:58
| 16:14 | 17:03 | 17:54 | 19:47  |20:38 | 21:22  |21:33  [20:59 | 19:56 | 18:47 | 16:42 | 16:05
4108:19 | 07:48 | 06:53 | 06:42  |05:39 | 04:57 | 04:59  |05:38 | 06:27 | 07:16 | 07:10 | 07:59
| 16:15 | 17:05  |17:56 | 19:49  [20:39 | 21:23  |21:33 [ 20:57 | 19:54 | 18:45 | 16:40 | 16:04
5]08:18 |07:46 | 06:51 | 06:40 | 05:37 | 04:57 | 05:00 |05:39 |06:29 | 07:18 | 07:12 | 08:01
| 16:16 | 17:06 | 17:57 | 19:51 | 20:41 | 21:24  |21:32  [20:56 | 19:52 | 18:42 | 16:39 | 16:03
6]08:18 |07:44 | 06:49 | 06:38  |05:35 | 04:56 | 05:01 | 05:41  |06:31 | 07:19 | 07:13 | 08:02
| 16:17 | 17:08  |17:59 | 19:52  |20:43 | 21:25  |21:32  [20:54 | 19:49  |18:40 | 16:37 | 16:03
7108:18 |07:43 | 06:46 | 06:36 | 05:34 | 04:56 | 05:02 | 05:42 |06:32 | 07:21 | 07:15 | 08:03
| 16:18 | 17:10 | 18:01 | 19:54 | 20:44 | 21:26  |21:331 | 20:52 | 19:47 | 18:38 | 16:35 | 16:03
8108:17 | 07:41 | 06:44 | 06:33  |05:32 | 04:55 | 05:02 | 05:44 |06:34 |07:23 | 07:17 | 08:04
|16:20 | 17:12 | 18:03 | 19:56  |20:46 | 21:27  |21:331  [20:50 | 19:45  |18:36 | 16:3¢ | 16:02
9108:17 |07:39 |06:42 |06:31  |05:30 | 04:55 | 05:03 |05:45 | 06:35 | 07:24 | 07:19 | 08:06
| 16:21 | 17:14 | 18:05  |19:58  |20:48  |21:28  |21:30  |20:48  [19:43  |18:33  |16:32 | 16:02
10 | 08:16 | 07:37 | 06:40 | 06:29  |05:29 | 04:54 | 05:04 | 05:47 | 06:37  |07:26 | 07:21 | 08:07
|16:23 | 17:16 | 18:06 | 19:59  |20:49  |21:29  |21:229  [20:47  |19:40  |18:31  |16:30 | 16:02
11|08:16  |07:36 | 06:37 | 06:27 | 05:27 | 04:54  |05:05 |05:49 | 06:39  |07:28 | 07:22 | 08:08
| 16:24 | 17:17 | 18:08  |20:01  |20:51  |21:29  |21:229  [20:45  |19:38  |18:29 | 16:29 | 16:02
12| 08:15 | 07:34 | 06:35 | 06:24 | 05:25 | 04:53 | 05:06 |05:50 | 06:40  |07:30 | 07:24 | 08:09
| 16:25 | 17:19 | 18:10  |20:03  |20:52  |21:30  |21:28  [20:43 | 19:36 | 1827 | 16:27 | 16:02
13]08:14  |07:32 | 06:33 | 06:22 | 05:24 | 04:53 | 05:08 |05:52 | 06:42 |07:31 | 07:26 | 08:10
|16:27 | 17:21 | 18:12 | 20:04  |20:54  |21:31  |21:27 | 20:41  |19:33 | 18:25  |16:26 | 16:01
14 | 08:14 | 07:30 | 06:31 | 06:20 | 05:22 | 04:53 | 05:09 | 05:53 |06:43 | 07:33 | 07:28 | 08:11
| 16:28 | 17:23 | 18:13  |20:06  |20:56 | 21:31  |21:226  [20:39 | 19:31  |18:22 | 16:24 | 16:01
15|08:13 | 07:28 | 06:28 | 06:18 | 05:20 | 04:53 | 05:10 | 05:55 | 06:45  |07:35 | 07:29 | 08:12
|16:30 | 17:25 | 18:15  |20:08  |20:57  |21:32  |21:225  [20:37  |19:29  [18:20 | 16:23 | 16:02
16 | 08:12 | 07:26 | 06:26 | 06:16 | 05:19  |04:53  |05:11 | 05:57 | 06:47 |07:36 | 07:31 | 08:13
| 16:31 | 17:27 | 18:17  |20:09  |20:59  |21:32  |21:24  |20:35  |19:26  |18:18  |16:21 | 16:02
17 | 08:11 | 07:24 | 06:24 | 06:13 | 05:17 | 04:53  |05:12 | 05:58 | 06:48 |07:38 | 07:33 | 08:13
|16:33 | 17:29 | 18:18  |20:11  |21:00  |21:33  |21:223  [20:33 | 19:24  |18:16 | 16:20 | 16:02
18 108:10 | 07:22 | 06:21 |06:11 | 05:16 | 04:53 | 05:13 | 06:00 |06:50 | 07:40 | 07:34 | 08:14
|16:35 | 17:30 | 18:20  |20:13  |21:02 | 21:33  |21:222  [20:31  |19:22  |18:14 | 16:19 | 16:02
19 1 08:09  |07:20 | 06:19 | 06:09 | 05:15 | 04:53 | 05:15 | 06:01 | 06:51 | 07:42 | 07:36 | 08:15
|16:36 | 17:32 | 18:22  |20:14  |21:03  |21:34  |21:221  [20:29 | 19:19  [18:12 | 16:18 | 16:02
2008:08 | 07:18 |06:17  |06:07  |05:13 | 04:53 | 05:16 |06:03 | 06:53 | 07:43 | 07:38 | 08:15
| 16:38 | 17:34 | 18:24 | 20:16 | 21:04 | 21:34  |21:19  [20:27 | 19:17  |18:10 | 16:16 | 16:03
21]08:07 |07:16 |06:15 |06:05  |05:12 | 04:53 | 05:17 |06:05 |06:55 |07:45 | 07:40 | 08:16
| 16:40 | 17:36 | 18:25 | 20:18 | 21:06  |21:34  |21:18  [20:25  |19:15  |18:08 | 16:15 | 16:03
22108:06 |07:14 |06:12  ]06:03  |05:11  |04:53 | 05:19 | 06:06 | 06:56 | 07:47 | 07:41 | 08:17
| 16:41 |17:38 | 18:27  |20:19  |21:07  |21:34¢ | 21:17  |20:223 [ 19:12 | 18:05 | 16:14 | 16:04
23108:05 | 07:12 |06:10 ]|06:01  |05:09 |04:53  |05:20 |06:08 |06:58 | 07:49 | 07:43 | 08:17
| 16:43 | 17:40 | 18:29  |20:21  |21:09  |21:35  |21:16  [20:20 | 19:10  |18:03 | 16:13 | 16:04
24108:04 | 07:10 |06:08 ]|05:59  |05:08 |04:53 |05:21  [06:10 | 07:00 |07:50 | 07:44 | 08:18
| 16:45 | 17:41 | 18:30  |20:23  |21:10  |21:35  |21:14  |20:18  |[19:08  |18:01  |16:12 | 16:05
25]08:02 | 07:08 |06:05 |05:557  |05:07 |04:54  |05:23 |06:11 | 07:01 | 06:52 | 07:46 | 08:18
| 16:47 | 17:43 | 18:32  |20:25  |21:11  |21:35  |21:13 [ 20:16  |19:05  |16:559 | 16:11 | 16:05
26 | 08:01 | 07:06 | 06:03  |05:55 | 05:06 |04:54 |05:24  |06:13 | 07:03 | 06:54 | 07:48 | 08:18
| 16:48 | 17:45 | 18:34  |20:26  |21:13  |21:35  |21:12  [20:14  |19:03  |16:557 | 16:10 | 16:06
27108:00 | 07:04 | 06:01 | 05:53 | 05:05 |04:55 | 05:26 | 06:14 | 07:05 | 06:56 | 07:49 | 08:19
| 16:50 | 17:47 | 18:35  |20:28  |21:14  |21:35  |21:10  [20:12 | 19:01  |16:55 | 16:09 | 16:07
28107:58 | 07:02  ]05:58  |05:51  |05:04 |04:55 |05:27 |06:16  |07:06 | 06:57  |07:51 | 08:19
| 16:52 | 17:49 | 18:37  |20:30  |21:15  |21:35  |21:09  [20:10 |18:59  |16:53 | 16:08 | 16:08
29| 07:57 | | 06:56 | 05:49 | 05:03 | 04:56 | 05:29 | 06:18 |07:08 | 06:59 | 07:52 | 08:19
| 16:54 | [19:39  |20:31 | 21:17 | 21:34  |21:07  |20:07 |18:556  |16:52  |16:07 | 16:08
30 | 07:56 | | 06:54 | 05:47  |05:02 | 04:56 | 05:30 | 06:19  |07:09 |07:01 | 07:54 | 08:19
| 16:55 | | 19:41 |20:33 | 21:18  |21:34  |21:06  |20:05 |18:54 | 16:50 | 16:07 | 16:09
31|07:54 | | 06:52 | | 05:01 | ]05:32 | 06:21 | |07:03 | | 08:19
| 16:57 | |19:42 | |21:19 | | 21:04  |20:03 | | 16:48 | | 16:10
Sonnenscheinstunden | 260 | 278 | 367 | 416 | 484 | 498 | 501 | 453 | 381 | 332 | 267 | 245

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

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

windPRO 3.1.633 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk 29.06.2018 12:15/ 11 WI nd PRO .



Projekt: Lizenzierter Anwender:
LQM VSB Neue Energien Deutschland GmbH
Schweizer StraBe 3a
DE-01069 Dresden
+49 (0) 351 /211 83 - 46
Bernd.Hemmers / marina.eismann@vsb.energy

Berechnet:

29.06.2018 11:57/3.1.633

SHADOW - Kalender

Berechnung: 180605_PG_ZB_2xV150-4.2MW_+_1xV136-4.2MWSchattenrezeptor: K - IO 9a
Voraussetzungen fiir Berechnung des Schattenwurfs
Die dargestellten Zeiten sind die astronomisch maximal mdgliche Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint taglich von Sonnenauf- bis -untergang
Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb

|Januar |Februar |Maérz | April | Mai | Juni | Juli | August | SeptembefOktober | Novembel Dezember
1108:19 | 07:53 |07:00 ]|06:49  |0545 |05:00 |04:57 |05:333  |06:23 | 07:11 | 07:05 | 07:55
| 16:12 | 16:59 | 17:50 | 19:44 | 20:35 | 21:20 | 21:34 | 21:02 | 20:01 | 18:52 | 16:46 | 16:06
2108:19 | 07:51 | 06:57 | 06:47  |05:43 | 04:59 | 04:58 | 05:35 | 06:24 | 07:13 | 07:06 | 07:57
| 16:13 | 17:01 |17:52 | 19:46  |20:36  |21:21  |21:34 | 21:01  [19:559 | 18:49 | 16:44 | 16:05
3 08:19 | 07:49 | 06:55 | 06:45 | 05:41 | 04:58 | 04:58 | 05:36 | 06:26 | 07:14 | 07:08 | 07:58
| 16:14 | 17:03 | 17:54 | 19:47  |20:38 | 21:22  |21:33  [20:59 | 19:56 | 18:47 | 16:42 | 16:05
4108:19 | 07:48 | 06:53 | 06:42  |05:39 | 04:58 | 04:59 | 05:38 | 06:27 | 07:16 | 07:10 | 07:59
| 16:15 | 17:05 | 17:56 | 19:49  |20:40 | 21:23  |21:33  [20:57 | 19:54  |18:45 | 16:41 | 16:04
5 08:18 | 07:46 | 06:51 | 06:40 | 05:37 | 04:57 | 05:00 | 05:39 | 06:29 | 07:18 | 07:12 | 08:01
| 16:16 | 17:07 | 17:58 | 19:51 | 20:41 | 21:24 | 21:32 | 20:56 | 19:52 | 18:43 | 16:39 | 16:04
6 | 08:18 | 07:45 | 06:49 | 06:38 | 05:36 | 04:56 | 05:01 | 05:41 | 06:31 | 07:19 | 07:14 | 08:02
| 16:17 | 17:08 | 17:59 | 19:53 | 20:43 | 21:25 | 21:32 | 20:54 | 19:50 | 18:40 | 16:37 | 16:03
7 | 08:18 | 07:43 | 06:46 | 06:36 | 05:34 | 04:56 | 05:02 | 05:42 | 06:32 | 07:21 | 07:15 | 08:03
| 16:19 | 17:10 | 18:01 | 19:54 | 20:44 | 21:26 | 21:31 | 20:52 | 19:47 | 18:38 | 16:35 | 16:03
8| 08:17 | 07:41 | 06:44 | 06:33 | 05:32 | 04:55 | 05:03 | 05:44 | 06:34 | 07:23 | 07:17 | 08:04
| 16:20 | 17:12 | 18:03 | 19:56 | 20:46 | 21:27 | 21:31 | 20:50 | 19:45 | 18:36 | 16:34 | 16:02
9] 08:17 | 07:39 | 06:42 | 06:31 | 05:30 | 04:55 | 05:04 | 05:46 | 06:35 | 07:25 | 07:19 | 08:06
| 16:21 | 17:14 | 18:05  |19:58  |20:48  |21:28  |21:30  |20:49  |19:43 | 18:34  |16:32 | 16:02
10 | 08:16 | 07:38 | 06:40 | 06:29 | 05:29 | 04:54 | 05:05 | 05:47 | 06:37 | 07:26 | 07:21 | 08:07
| 16:23 | 17:16 | 18:06 | 19:59 | 20:49 | 21:29 | 21:29 | 20:47 | 19:40 | 18:31 | 16:30 | 16:02
11 ] 08:16 | 07:36 | 06:37 | 06:27 | 05:27 | 04:54 | 05:06 | 05:49 | 06:39 | 07:28 | 07:22 | 08:08
| 16:24 | 17:18 | 18:08 | 20:01 | 20:51 | 21:29 | 21:29 | 20:45 | 19:38 | 18:29 | 16:29 | 16:02
12 ] 08:15 | 07:34 | 06:35 | 06:25 | 05:25 | 04:54 | 05:07 | 05:50 | 06:40 | 07:30 | 07:24 | 08:09
| 16:26 | 17:19 | 18:10 | 20:03 | 20:52 | 21:30 | 21:28 | 20:43 | 19:36 | 18:27 | 16:27 | 16:02
131 08:14 | 07:32 | 06:33 | 06:22 | 05:24 | 04:53 | 05:08 | 05:52 | 06:42 | 07:31 | 07:26 | 08:10
| 16:27 | 17:21 | 18:12 | 20:04 | 20:54 | 21:31 | 21:27 | 20:41 | 19:33 | 18:25 | 16:26 | 16:02
14 | 08:14 | 07:30 | 06:31 | 06:20 | 05:22 | 04:53 | 05:09 | 05:54 | 06:44 | 07:33 | 07:28 | 08:11
|16:28 | 17:23 | 18:13  |20:06  |20:56  |21:31  |21:226  [20:39 | 19:31  [18:223 | 16:24 | 16:02
15|08:13 | 07:28 | 06:28 | 06:18 | 05:21 | 04:53 | 05:10 | 05:55 | 06:45 | 07:35 | 07:29 | 08:12
|16:30 | 17:25 | 18:15  |20:08  |20:57  |21:32  |21:225  [20:37  |19:29  [18:20 | 16:23 | 16:02
16 | 08:12 | 07:26 | 06:26 | 06:16 | 05:19  |04:53  |05:11 | 05:57 | 06:47 |07:36 | 07:31 | 08:13
|16:32 | 17:27 | 18:17  |20:09  |20:59  |21:32  |21:224  [20:35 | 19:26 | 18:18 | 16:22 | 16:02
17 | 08:11 | 07:24 | 06:24 | 06:14 | 05:18 | 04:53  |05:12 | 05:58 | 06:48  |07:38 | 07:33 | 08:13
| 16:33 | 17:29 | 18:19 | 20:11 | 21:00 | 21:33 | 21:23 | 20:33 | 19:24 | 18:16 | 16:20 | 16:02
18 | 08:10 | 07:22 | 06:21 | 06:11 | 05:16 | 04:53 | 05:14 | 06:00 | 06:50 | 07:40 | 07:35 | 08:14
| 16:35 | 17:31 | 18:20  |20:13  |21:02  |21:33  |21:22  |20:31  [19:22 | 18:14  |16:19 | 16:02
19 | 08:09 | 07:20 | 06:19 | 06:09 | 05:15 | 04:53 | 05:15 | 06:02 | 06:52 | 07:42 | 07:36 | 08:15
| 16:36 | 17:32 | 18:22 | 20:14 | 21:03 | 21:34 | 21:21 | 20:29 | 19:20 | 18:12 | 16:18 | 16:03
20108:08 | 07:18 |06:17  |06:07  |05:13 | 04:53 | 05:16 |06:03 | 06:53 | 07:43 | 07:38 | 08:16
| 16:38 | 17:34 | 18:24 | 20:16 | 21:05 | 21:34 | 21:20 | 20:27 | 19:17 | 18:10 | 16:16 | 16:03
21]08:07 |07:16 |06:15 |06:05  |05:12 | 04:53 | 05:17 |06:05 |06:55 |07:45 | 07:40 | 08:16
| 16:40 | 17:36 | 18:25 | 20:18 | 21:06 | 21:34 | 21:18 | 20:25 | 19:15 | 18:08 | 16:15 | 16:03
22108:06 |07:14 |06:12  ]06:03  |05:11  |04:53 | 05:19 | 06:06 | 06:56 | 07:47 | 07:41 | 08:17
| 16:41 | 17:38 | 18:27 | 20:20 | 21:07 | 21:34 | 21:17 | 20:23 | 19:13 | 18:06 | 16:14 | 16:04
23108:05 | 07:12 |06:10 ]|06:01  |05:09 |04:53  |05:20 |06:08 |06:58 | 07:49 | 07:43 | 08:17
| 16:43 | 17:40 | 18:29 | 20:21 | 21:09 | 21:35 | 21:16 | 20:21 | 19:10 | 18:03 | 16:13 | 16:04
24 | 08:04 | 07:10 | 06:08 | 05:59 | 05:08 | 04:54 | 05:22 | 06:10 | 07:00 | 07:50 | 07:45 | 08:18
| 16:45 | 17:41 | 18:30 | 20:23 | 21:10 | 21:35 | 21:14 | 20:18 | 19:08 | 18:01 | 16:12 | 16:05
25 | 08:02 | 07:08 | 06:05 | 05:57 | 05:07 | 04:54 | 05:23 | 06:11 | 07:01 | 06:52 | 07:46 | 08:18
| 16:47 | 17:43 | 18:32  |20:25  |21:11  |21:35  |21:13 [ 20:16  |19:06  |16:59 | 16:11 | 16:05
26 | 08:01 | 07:06 | 06:03 | 05:55 | 05:06 | 04:54 | 05:24 | 06:13 | 07:03 | 06:54 | 07:48 | 08:18
| 16:48 | 17:45 | 18:34 | 20:26 | 21:13 | 21:35 | 21:12 | 20:14 | 19:03 | 16:57 | 16:10 | 16:06
27108:00 | 07:04 | 06:01 | 05:53 | 05:05 |04:55 | 05:26 | 06:14 | 07:05 | 06:56 | 07:49 | 08:19
| 16:50 | 17:47 | 18:36 | 20:28 | 21:14 | 21:35 | 21:10 | 20:12 | 19:01 | 16:55 | 16:09 | 16:07
28 | 07:58 | 07:02 | 05:58 | 05:51 | 05:04 | 04:55 | 05:27 | 06:16 | 07:06 | 06:57 | 07:51 | 08:19
| 16:52 | 17:49 | 18:37 | 20:30 | 21:15 | 21:35 | 21:09 | 20:10 | 18:59 | 16:54 | 16:08 | 16:08
29| 07:57 | | 06:56 | 05:49 | 05:03 | 04:56 | 05:29 | 06:18 |07:08 | 06:59 | 07:52 | 08:19
| 16:54 | | 19:39 | 20:31 | 21:17 | 21:34 | 21:07 | 20:07 | 18:56 | 16:52 | 16:07 | 16:09
30 | 07:56 | | 06:54 | 05:47  |05:02 | 04:56 | 05:30 | 06:19  |07:10 | 07:00 | 07:54 | 08:19
| 16:56 | | 19:41 | 20:33 | 21:18 | 21:34 | 21:06 | 20:05 | 18:54 | 16:50 | 16:07 | 16:09
31|07:54 | | 06:52 | | 05:01 | ]05:32 | 06:21 | |07:03 | | 08:19
| 16:57 | |19:42 | |21:19 | | 21:04  |20:03 | | 16:48 | | 16:10
Sonnenscheinstunden | 260 | 278 | 367 | 416 | 484 | 498 | 501 | 453 | 381 | 332 | 267 | 245

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

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

windPRO 3.1.633 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk 29.06.2018 12:15/ 12 WI nd PRO .



Projekt: Lizenzierter Anwender:
LQM VSB Neue Energien Deutschland GmbH
Schweizer StraBe 3a
DE-01069 Dresden
+49 (0) 351 /211 83 - 46
Bernd.Hemmers / marina.eismann@vsb.energy

Berechnet:

29.06.2018 11:57/3.1.633

SHADOW - Kalender

Berechnung: 180605_PG_ZB_2xV150-4.2MW_+_1xV136-4.2MWSchattenrezeptor: L - IO 9b
Voraussetzungen fiir Berechnung des Schattenwurfs
Die dargestellten Zeiten sind die astronomisch maximal mdgliche Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint taglich von Sonnenauf- bis -untergang
Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb

|Januar |Februar |Maérz | April | Mai | Juni | Juli | August | SeptembefOktober | Novembel Dezember
1108:19 | 07:53 |07:00 ]|06:49  |0545 |05:00 |04:57 |05:333  |06:23 | 07:11 | 07:05 | 07:55
| 16:12 | 16:59 | 17:50 | 19:44 | 20:35 | 21:20 | 21:34 | 21:02 | 20:01 | 18:52 | 16:46 | 16:06
2108:19 | 07:51 | 06:57 | 06:47  |05:43 | 04:59 | 04:58 | 05:35 | 06:24 | 07:13 | 07:06 | 07:57
| 16:13 | 17:01 |17:52 | 19:46  |20:36  |21:21  |21:34 | 21:01  [19:559 | 18:49 | 16:44 | 16:05
3 08:19 | 07:49 | 06:55 | 06:45 | 05:41 | 04:58 | 04:58 | 05:36 | 06:26 | 07:14 | 07:08 | 07:58
| 16:14 | 17:03 | 17:54 | 19:47  |20:38 | 21:22  |21:33  [20:59 | 19:56 | 18:47 | 16:42 | 16:05
4108:19 | 07:48 | 06:53 | 06:42  |05:39 | 04:58 | 04:59 | 05:38 | 06:27 | 07:16 | 07:10 | 07:59
| 16:15 | 17:05 | 17:56 | 19:49  |20:40 | 21:23  |21:33  [20:57 | 19:54  |18:45 | 16:41 | 16:04
5 08:18 | 07:46 | 06:51 | 06:40 | 05:37 | 04:57 | 05:00 | 05:39 | 06:29 | 07:18 | 07:12 | 08:01
| 16:16 | 17:07 | 17:58 | 19:51 | 20:41 | 21:24 | 21:32 | 20:56 | 19:52 | 18:43 | 16:39 | 16:04
6 | 08:18 | 07:45 | 06:49 | 06:38 | 05:36 | 04:56 | 05:01 | 05:41 | 06:31 | 07:19 | 07:14 | 08:02
| 16:17 | 17:08 | 17:59 | 19:53 | 20:43 | 21:25 | 21:32 | 20:54 | 19:50 | 18:40 | 16:37 | 16:03
7 | 08:18 | 07:43 | 06:46 | 06:36 | 05:34 | 04:56 | 05:02 | 05:42 | 06:32 | 07:21 | 07:15 | 08:03
| 16:19 | 17:10 | 18:01 | 19:54 | 20:44 | 21:26 | 21:31 | 20:52 | 19:47 | 18:38 | 16:35 | 16:03
8| 08:17 | 07:41 | 06:44 | 06:33 | 05:32 | 04:55 | 05:03 | 05:44 | 06:34 | 07:23 | 07:17 | 08:04
| 16:20 | 17:12 | 18:03 | 19:56 | 20:46 | 21:27 | 21:31 | 20:50 | 19:45 | 18:36 | 16:34 | 16:02
9] 08:17 | 07:39 | 06:42 | 06:31 | 05:30 | 04:55 | 05:04 | 05:46 | 06:35 | 07:25 | 07:19 | 08:06
| 16:21 | 17:14 | 18:05  |19:58  |20:48  |21:28  |21:30  |20:49  |19:43 | 18:34  |16:32 | 16:02
10 | 08:16 | 07:38 | 06:40 | 06:29 | 05:29 | 04:54 | 05:05 | 05:47 | 06:37 | 07:26 | 07:21 | 08:07
| 16:23 | 17:16 | 18:06 | 19:59 | 20:49 | 21:29 | 21:29 | 20:47 | 19:40 | 18:31 | 16:30 | 16:02
11 ] 08:16 | 07:36 | 06:37 | 06:27 | 05:27 | 04:54 | 05:06 | 05:49 | 06:39 | 07:28 | 07:22 | 08:08
| 16:24 | 17:18 | 18:08 | 20:01 | 20:51 | 21:29 | 21:29 | 20:45 | 19:38 | 18:29 | 16:29 | 16:02
12 ] 08:15 | 07:34 | 06:35 | 06:25 | 05:25 | 04:54 | 05:07 | 05:50 | 06:40 | 07:30 | 07:24 | 08:09
| 16:26 | 17:19 | 18:10 | 20:03 | 20:52 | 21:30 | 21:28 | 20:43 | 19:36 | 18:27 | 16:27 | 16:02
131 08:14 | 07:32 | 06:33 | 06:22 | 05:24 | 04:53 | 05:08 | 05:52 | 06:42 | 07:31 | 07:26 | 08:10
| 16:27 | 17:21 | 18:12 | 20:04 | 20:54 | 21:31 | 21:27 | 20:41 | 19:33 | 18:25 | 16:26 | 16:02
14 | 08:14 | 07:30 | 06:31 | 06:20 | 05:22 | 04:53 | 05:09 | 05:54 | 06:44 | 07:33 | 07:28 | 08:11
|16:28 | 17:23 | 18:13  |20:06  |20:56  |21:31  |21:226  [20:39 | 19:31  [18:223 | 16:24 | 16:02
15|08:13 | 07:28 | 06:28 | 06:18 | 05:21 | 04:53 | 05:10 | 05:55 | 06:45 | 07:35 | 07:29 | 08:12
|16:30 | 17:25 | 18:15  |20:08  |20:57  |21:32  |21:225  [20:37  |19:29  [18:20 | 16:23 | 16:02
16 | 08:12 | 07:26 | 06:26 | 06:16 | 05:19  |04:53  |05:11 | 05:57 | 06:47 |07:36 | 07:31 | 08:13
|16:32 | 17:27 | 18:17  |20:09  |20:59  |21:32  |21:224  [20:35 | 19:27  |18:18 | 16:22 | 16:02
17 | 08:11 | 07:24 | 06:24 | 06:14 | 05:18 | 04:53  |05:12 | 05:58 | 06:48  |07:38 | 07:33 | 08:13
| 16:33 | 17:29 | 18:19 | 20:11 | 21:00 | 21:33 | 21:23 | 20:33 | 19:24 | 18:16 | 16:20 | 16:02
18 | 08:10 | 07:22 | 06:21 | 06:11 | 05:16 | 04:53 | 05:14 | 06:00 | 06:50 | 07:40 | 07:35 | 08:14
| 16:35 | 17:31 | 18:20  |20:13  |21:02  |21:33  |21:22  |20:31  [19:22 | 18:14  |16:19 | 16:02
19 | 08:09 | 07:20 | 06:19 | 06:09 | 05:15 | 04:53 | 05:15 | 06:02 | 06:52 | 07:42 | 07:36 | 08:15
| 16:36 | 17:32 | 18:22 | 20:15 | 21:03 | 21:34 | 21:21 | 20:29 | 19:20 | 18:12 | 16:18 | 16:03
20108:08 | 07:18 |06:17  |06:07  |05:13 | 04:53 | 05:16 |06:03 | 06:53 | 07:43 | 07:38 | 08:16
| 16:38 | 17:34 | 18:24 | 20:16 | 21:05 | 21:34 | 21:20 | 20:27 | 19:17 | 18:10 | 16:16 | 16:03
21]08:07 |07:16 |06:15 |06:05  |05:12 | 04:53 | 05:17 |06:05 |06:55 |07:45 | 07:40 | 08:16
| 16:40 | 17:36 | 18:25 | 20:18 | 21:06 | 21:34 | 21:18 | 20:25 | 19:15 | 18:08 | 16:15 | 16:03
22108:06 |07:14 |06:12  ]06:03  |05:11  |04:53 | 05:19 | 06:06 | 06:56 | 07:47 | 07:41 | 08:17
| 16:41 | 17:38 | 18:27 | 20:20 | 21:07 | 21:34 | 21:17 | 20:23 | 19:13 | 18:06 | 16:14 | 16:04
23108:05 | 07:12 |06:10 ]|06:01  |05:09 |04:53  |05:20 |06:08 |06:58 | 07:49 | 07:43 | 08:17
| 16:43 | 17:40 | 18:29 | 20:21 | 21:09 | 21:35 | 21:16 | 20:21 | 19:10 | 18:04 | 16:13 | 16:04
24 | 08:04 | 07:10 | 06:08 | 05:59 | 05:08 | 04:54 | 05:22 | 06:10 | 07:00 | 07:50 | 07:45 | 08:18
| 16:45 | 17:41 | 18:30 | 20:23 | 21:10 | 21:35 | 21:14 | 20:18 | 19:08 | 18:01 | 16:12 | 16:05
25 | 08:02 | 07:08 | 06:05 | 05:57 | 05:07 | 04:54 | 05:23 | 06:11 | 07:01 | 06:52 | 07:46 | 08:18
| 16:47 | 17:43 | 18:32  |20:25  |21:11  |21:35  |21:13 [ 20:16  |19:06  |16:59 | 16:11 | 16:05
26 | 08:01 | 07:06 | 06:03 | 05:55 | 05:06 | 04:54 | 05:24 | 06:13 | 07:03 | 06:54 | 07:48 | 08:18
| 16:48 | 17:45 | 18:34 | 20:26 | 21:13 | 21:35 | 21:12 | 20:14 | 19:03 | 16:57 | 16:10 | 16:06
27108:00 | 07:04 | 06:01 | 05:53 | 05:05 |04:55 | 05:26 | 06:14 | 07:05 | 06:56 | 07:49 | 08:19
| 16:50 | 17:47 | 18:36 | 20:28 | 21:14 | 21:35 | 21:10 | 20:12 | 19:01 | 16:55 | 16:09 | 16:07
28 | 07:58 | 07:02 | 05:58 | 05:51 | 05:04 | 04:55 | 05:27 | 06:16 | 07:06 | 06:57 | 07:51 | 08:19
| 16:52 | 17:49 | 18:37 | 20:30 | 21:15 | 21:35 | 21:09 | 20:10 | 18:59 | 16:54 | 16:08 | 16:08
29| 07:57 | | 06:56 | 05:49 | 05:03 | 04:56 | 05:29 | 06:18 |07:08 | 06:59 | 07:52 | 08:19
| 16:54 | | 19:39 | 20:31 | 21:17 | 21:34 | 21:07 | 20:08 | 18:56 | 16:52 | 16:07 | 16:09
30 | 07:56 | | 06:54 | 05:47  |05:02 | 04:56 | 05:30 | 06:19  |07:10 | 07:00 | 07:54 | 08:19
| 16:56 | | 19:41 | 20:33 | 21:18 | 21:34 | 21:06 | 20:05 | 18:54 | 16:50 | 16:07 | 16:09
31|07:54 | | 06:52 | | 05:01 | ]05:32 | 06:21 | |07:03 | | 08:19
| 16:57 | |19:42 | |21:19 | | 21:04  |20:03 | | 16:48 | | 16:10
Sonnenscheinstunden | 260 | 278 | 367 | 416 | 484 | 498 | 501 | 453 | 381 | 332 | 267 | 245

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

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

windPRO 3.1.633 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk 29.06.2018 12:15/ 13 WI nd PRO .



Projekt: Lizenzierter Anwender:
LQM VSB Neue Energien Deutschland GmbH
Schweizer StraBe 3a
DE-01069 Dresden
+49 (0) 351 /211 83 - 46
Bernd.Hemmers / marina.eismann@vsb.energy

Berechnet:

29.06.2018 11:57/3.1.633

SHADOW - Kalender

Berechnung: 180605_PG_ZB_2xV150-4.2MW_+_1xV136-4.2MWSchattenrezeptor: M - I0 10
Voraussetzungen fiir Berechnung des Schattenwurfs
Die dargestellten Zeiten sind die astronomisch maximal mdgliche Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint taglich von Sonnenauf- bis -untergang
Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb

|Januar |Februar |Maérz | April | Mai | Juni | Juli | August | SeptembefOktober | Novembel Dezember
1108:19 | 07:53 |07:00 ]|06:49  |0545 |05:00 |04:57 |05:333  |06:23 | 07:11 | 07:05 | 07:55
| 16:12 | 16:59 | 17:50 | 19:44 | 20:35 | 21:20 | 21:34 | 21:03 | 20:01 | 18:52 | 16:46 | 16:06
2108:19 | 07:51 | 06:57 | 06:47  |05:43 | 04:59 | 04:58 | 05:35 | 06:24 | 07:13 | 07:06 | 07:57
| 16:13 | 17:01 |17:52 | 19:46  |20:36  |21:21  |21:34 | 21:01  [19:559 | 18:49 | 16:44 | 16:05
3 08:19 | 07:49 | 06:55 | 06:45 | 05:41 | 04:58 | 04:58 | 05:36 | 06:26 | 07:15 | 07:08 | 07:58
| 16:14 | 17:03 | 17:54 | 19:47  |20:38 | 21:22  |21:33  [20:59 | 19:56 | 18:47 | 16:42 | 16:05
4108:19 | 07:48 | 06:53 | 06:43  |05:39 | 04:58 | 04:59  |05:38 | 06:27 | 07:16 | 07:10 | 07:59
| 16:15 | 17:05 | 17:56 | 19:49  |20:40 | 21:23  |21:33  [20:57 | 19:54  |18:45 | 16:41 | 16:04
5 08:18 | 07:46 | 06:51 | 06:40 | 05:37 | 04:57 | 05:00 | 05:39 | 06:29 | 07:18 | 07:12 | 08:01
| 16:16 | 17:07 | 17:58 | 19:51 | 20:41 | 21:24 | 21:32 | 20:56 | 19:52 | 18:43 | 16:39 | 16:04
6 | 08:18 | 07:45 | 06:49 | 06:38 | 05:36 | 04:56 | 05:01 | 05:41 | 06:31 | 07:20 | 07:14 | 08:02
| 16:17 | 17:08 | 17:59 | 19:53 | 20:43 | 21:25 | 21:32 | 20:54 | 19:50 | 18:40 | 16:37 | 16:03
7 | 08:18 | 07:43 | 06:46 | 06:36 | 05:34 | 04:56 | 05:02 | 05:42 | 06:32 | 07:21 | 07:15 | 08:03
| 16:19 | 17:10 | 18:01 | 19:54 | 20:45 | 21:26 | 21:31 | 20:52 | 19:47 | 18:38 | 16:35 | 16:03
8| 08:17 | 07:41 | 06:44 | 06:33 | 05:32 | 04:55 | 05:03 | 05:44 | 06:34 | 07:23 | 07:17 | 08:04
| 16:20 | 17:12 | 18:03 | 19:56 | 20:46 | 21:27 | 21:31 | 20:50 | 19:45 | 18:36 | 16:34 | 16:02
9] 08:17 | 07:39 | 06:42 | 06:31 | 05:30 | 04:55 | 05:04 | 05:46 | 06:35 | 07:25 | 07:19 | 08:06
| 16:21 | 17:14 | 18:05  |19:58  |20:48  |21:28  |21:30  |20:49  |19:43 | 18:34  |16:32 | 16:02
10 | 08:16 | 07:38 | 06:40 | 06:29 | 05:29 | 04:54 | 05:05 | 05:47 | 06:37 | 07:26 | 07:21 | 08:07
| 16:23 | 17:16 | 18:06 | 19:59 | 20:49 | 21:29 | 21:29 | 20:47 | 19:40 | 18:31 | 16:31 | 16:02
11 ] 08:16 | 07:36 | 06:37 | 06:27 | 05:27 | 04:54 | 05:06 | 05:49 | 06:39 | 07:28 | 07:22 | 08:08
| 16:24 | 17:18 | 18:08 | 20:01 | 20:51 | 21:29 | 21:29 | 20:45 | 19:38 | 18:29 | 16:29 | 16:02
12 ] 08:15 | 07:34 | 06:35 | 06:25 | 05:25 | 04:54 | 05:07 | 05:50 | 06:40 | 07:30 | 07:24 | 08:09
| 16:26 | 17:19 | 18:10 | 20:03 | 20:52 | 21:30 | 21:28 | 20:43 | 19:36 | 18:27 | 16:27 | 16:02
131 08:14 | 07:32 | 06:33 | 06:22 | 05:24 | 04:53 | 05:08 | 05:52 | 06:42 | 07:31 | 07:26 | 08:10
| 16:27 | 17:21 | 18:12 | 20:04 | 20:54 | 21:31 | 21:27 | 20:41 | 19:33 | 18:25 | 16:26 | 16:02
14 | 08:14 | 07:30 | 06:31 | 06:20 | 05:22 | 04:53 | 05:09 | 05:54 | 06:44 | 07:33 | 07:28 | 08:11
|16:29 | 17:23 | 18:13  |20:06  |20:56 | 21:31  |21:226  [20:39 | 19:31  [18:223 | 16:24 | 16:02
15|08:13 | 07:28 | 06:28 | 06:18 | 05:21 | 04:53 | 05:10 | 05:55 | 06:45 | 07:35 | 07:29 | 08:12
|16:30 | 17:25 | 18:15  |20:08  |20:57  |21:32  |21:225  [20:37  |19:29  [18:20 | 16:23 | 16:02
16 | 08:12 | 07:26 | 06:26 | 06:16 | 05:19  |04:53  |05:11 | 05:57 | 06:47 |07:36 | 07:31 | 08:13
|16:32 | 17:27 | 18:17  |20:09  |20:59  |21:32  |21:224  [20:35 | 19:27  |18:18 | 16:22 | 16:02
17 | 08:11 | 07:24 | 06:24 | 06:14 | 05:18 | 04:53  |05:12 | 05:58 | 06:48  |07:38 | 07:33 | 08:13
| 16:33 | 17:29 | 18:19 | 20:11 | 21:00 | 21:33 | 21:23 | 20:33 | 19:24 | 18:16 | 16:20 | 16:02
18 | 08:10 | 07:22 | 06:22 | 06:11 | 05:16 | 04:53 | 05:14 | 06:00 | 06:50 | 07:40 | 07:35 | 08:14
| 16:35 | 17:31 | 18:20  |20:13  |21:02  |21:33  |21:22  |20:31  [19:22 | 18:14  |16:19 | 16:02
19 | 08:09 | 07:20 | 06:19 | 06:09 | 05:15 | 04:53 | 05:15 | 06:02 | 06:52 | 07:42 | 07:36 | 08:15
| 16:36 | 17:32 | 18:22 | 20:15 | 21:03 | 21:34 | 21:21 | 20:29 | 19:20 | 18:12 | 16:18 | 16:03
20108:08 | 07:18 |06:17  |06:07  |05:13 | 04:53 | 05:16 |06:03 | 06:53 | 07:43 | 07:38 | 08:16
| 16:38 | 17:34 | 18:24 | 20:16 | 21:05 | 21:34 | 21:20 | 20:27 | 19:17 | 18:10 | 16:16 | 16:03
21]08:07 |07:16 |06:15 |06:05  |05:12 | 04:53 | 05:18 |06:05 |06:55 |07:45 | 07:40 | 08:16
| 16:40 | 17:36 | 18:25 | 20:18 | 21:06 | 21:34 | 21:18 | 20:25 | 19:15 | 18:08 | 16:15 | 16:03
22108:06 |07:14 |06:12  ]06:03  |05:11  |04:53 | 05:19 | 06:06 | 06:56 | 07:47 | 07:41 | 08:17
| 16:41 | 17:38 | 18:27 | 20:20 | 21:07 | 21:34 | 21:17 | 20:23 | 19:13 | 18:06 | 16:14 | 16:04
23108:05 | 07:12 |06:10 ]|06:01  |05:09 |04:53  |05:20 |06:08 |06:58 | 07:49 | 07:43 | 08:17
| 16:43 | 17:40 | 18:29 | 20:21 | 21:09 | 21:35 | 21:16 | 20:21 | 19:10 | 18:04 | 16:13 | 16:04
24 | 08:04 | 07:10 | 06:08 | 05:59 | 05:08 | 04:54 | 05:22 | 06:10 | 07:00 | 07:50 | 07:45 | 08:18
| 16:45 | 17:41 | 18:31 | 20:23 | 21:10 | 21:35 | 21:14 | 20:18 | 19:08 | 18:01 | 16:12 | 16:05
25 | 08:02 | 07:08 | 06:05 | 05:57 | 05:07 | 04:54 | 05:23 | 06:11 | 07:01 | 06:52 | 07:46 | 08:18
| 16:47 | 17:43 | 18:32  |20:25  |21:12  |21:35  |21:13 [ 20:16  |19:06  |16:59 | 16:11 | 16:05
26 | 08:01 | 07:06 | 06:03 | 05:55 | 05:06 | 04:54 | 05:24 | 06:13 | 07:03 | 06:54 | 07:48 | 08:18
| 16:48 | 17:45 | 18:34 | 20:26 | 21:13 | 21:35 | 21:12 | 20:14 | 19:03 | 16:57 | 16:10 | 16:06
27108:00 | 07:04 | 06:01 | 05:53 | 05:05 |04:55  |05:26 | 06:15 |07:05 | 06:56 | 07:49 | 08:19
| 16:50 | 17:47 | 18:36 | 20:28 | 21:14 | 21:35 | 21:10 | 20:12 | 19:01 | 16:56 | 16:09 | 16:07
28 | 07:58 | 07:02 | 05:59 | 05:51 | 05:04 | 04:55 | 05:27 | 06:16 | 07:06 | 06:57 | 07:51 | 08:19
| 16:52 | 17:49 | 18:37 | 20:30 | 21:15 | 21:35 | 21:09 | 20:10 | 18:59 | 16:54 | 16:08 | 16:08
29| 07:57 | | 06:56 | 05:49 | 05:03 | 04:56 | 05:29 | 06:18 |07:08 | 06:59 | 07:52 | 08:19
| 16:54 | | 19:39 | 20:31 | 21:17 | 21:35 | 21:07 | 20:08 | 18:56 | 16:52 | 16:07 | 16:09
30 | 07:56 | | 06:54 | 05:47  |05:02 | 04:56 | 05:30 | 06:19  |07:10 | 07:00 | 07:54 | 08:19
| 16:56 | | 19:41 | 20:33 | 21:18 | 21:34 | 21:06 | 20:05 | 18:54 | 16:50 | 16:07 | 16:09
31|07:54 | | 06:52 | | 05:01 | ]05:32 | 06:21 | |07:03 | | 08:19
| 16:57 | |19:42 | |21:19 | | 21:04  |20:03 | | 16:48 | | 16:10
Sonnenscheinstunden | 260 | 278 | 367 | 416 | 484 | 498 | 501 | 453 | 381 | 332 | 267 | 245

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

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

windPRO 3.1.633 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk 29.06.2018 12:15/ 14 WI nd PRO .



Projekt: Lizenzierter Anwender:
LQM VSB Neue Energien Deutschland GmbH
Schweizer StraBe 3a
DE-01069 Dresden
+49 (0) 351 /211 83 - 46
Bernd.Hemmers / marina.eismann@vsb.energy

Berechnet:

29.06.2018 11:57/3.1.633

SHADOW - Kalender

Berechnung: 180605_PG_ZB_2xV150-4.2MW_+_1xV136-4.2MWSchattenrezeptor: N - IO 11a
Voraussetzungen fiir Berechnung des Schattenwurfs
Die dargestellten Zeiten sind die astronomisch maximal mdgliche Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint taglich von Sonnenauf- bis -untergang
Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb

|Januar |Februar |Marz | April | Mai | Juni | Juli |August | SeptembefOktober |Novembel Dezember
1108:19 | 07:53 | 07:00 | 06:49 | 05:45 | 05:00 | 04:57 | 05:33 | 06:23 | 07:11 | 07:05 | 07:55
| 16:12 | 16:59 | 17:50 | 19:44 | 20:35 | 21:20 | 21:34 | 21:03 | 20:01 | 18:52 | 16:46 | 16:06
2]08:19 | 07:51 | 06:57 | 06:47 | 05:43 | 04:59 | 04:58 | 05:35 | 06:24 | 07:13 | 07:06 | 07:57
| 16:13 | 17:01 | 17:52 | 19:46 | 20:36 | 21:21 | 21:34 | 21:01 | 19:59 | 18:49 | 16:44 | 16:05
3108:19 | 07:50 | 06:55 | 06:45 | 05:41 | 04:58 | 04:58 | 05:36 | 06:26 | 07:15 | 07:08 | 07:58
| 16:14 | 17:03 | 17:54 | 19:48 | 20:38 | 21:22 | 21:34 | 20:59 | 19:56 | 18:47 | 16:42 | 16:05
4| 08:19 | 07:48 | 06:53 | 06:43 | 05:39 | 04:58 | 04:59 | 05:38 | 06:27 | 07:16 | 07:10 | 08:00
| 16:15 | 17:05 | 17:56 | 19:49 | 20:40 | 21:23 | 21:33 | 20:58 | 19:54 | 18:45 | 16:41 | 16:04
5108:19 | 07:46 | 06:51 | 06:40 | 05:37 | 04:57 | 05:00 | 05:39 | 06:29 | 07:18 | 07:12 | 08:01
| 16:16 | 17:07 | 17:58 | 19:51 | 20:41 | 21:24 | 21:33 | 20:56 | 19:52 | 18:43 | 16:39 | 16:04
6]08:18 | 07:45 | 06:49 | 06:38 | 05:36 | 04:56 | 05:01 | 05:41 | 06:31 | 07:20 | 07:14 | 08:02
| 16:17 | 17:08 | 17:59 | 19:53 | 20:43 | 21:25 | 21:32 | 20:54 | 19:50 | 18:40 | 16:37 | 16:03
7]08:18 | 07:43 | 06:46 | 06:36 | 05:34 | 04:56 | 05:02 | 05:42 | 06:32 | 07:21 | 07:15 | 08:03
| 16:19 | 17:10 | 18:01 | 19:54 | 20:45 | 21:26 | 21:32 | 20:52 | 19:47 | 18:38 | 16:35 | 16:03
8] 08:17 | 07:41 | 06:44 | 06:33 | 05:32 | 04:55 | 05:03 | 05:44 | 06:34 | 07:23 | 07:17 | 08:05
| 16:20 | 17:12 | 18:03 | 19:56 | 20:46 | 21:27 | 21:31 | 20:50 | 19:45 | 18:36 | 16:34 | 16:02
9| 08:17 | 07:39 | 06:42 | 06:31 | 05:30 | 04:55 | 05:03 | 05:46 | 06:35 | 07:25 | 07:19 | 08:06
| 16:21 | 17:14 | 18:05 | 19:58 | 20:48 | 21:28 | 21:30 | 20:49 | 19:43 | 18:34 | 16:32 | 16:02
10 | 08:16 | 07:38 | 06:40 | 06:29 | 05:29 | 04:54 | 05:04 | 05:47 | 06:37 | 07:26 | 07:21 | 08:07
| 16:23 | 17:16 | 18:06 | 19:59 | 20:49 | 21:29 | 21:30 | 20:47 | 19:40 | 18:31 | 16:30 | 16:02
11| 08:16 | 07:36 | 06:38 | 06:27 | 05:27 | 04:54 | 05:06 | 05:49 | 06:39 | 07:28 | 07:23 | 08:08
| 16:24 | 17:18 | 18:08 | 20:01 | 20:51 | 21:30 | 21:29 | 20:45 | 19:38 | 18:29 | 16:29 | 16:02
12 | 08:15 | 07:34 | 06:35 | 06:25 | 05:25 | 04:54 | 05:07 | 05:50 | 06:40 | 07:30 | 07:24 | 08:09 09:26 (2)
| 16:25 | 17:19 | 18:10 | 20:03 | 20:53 | 21:30 | 21:28 | 20:43 | 19:36 | 18:27 | 16:27 | 16:02 5 09:31(2)
13 | 08:15 | 07:32 | 06:33 | 06:22 | 05:24 | 04:53 | 05:08 | 05:52 | 06:42 | 07:31 | 07:26 | 08:10 09:25 (2)
| 16:27 | 17:21 | 18:12 | 20:04 | 20:54 | 21:31 | 21:27 | 20:41 | 19:34 | 18:25 | 16:26 | 16:02 7 09:32(2)
14 | 08:14 | 07:30 | 06:31 | 06:20 | 05:22 | 04:53 | 05:09 | 05:54 | 06:44 | 07:33 | 07:28 | 08:11 09:25 (2)
| 16:28 | 17:23 | 18:13 | 20:06 | 20:56 | 21:32 | 21:26 | 20:39 | 19:31 | 18:23 | 16:24 | 16:02 9 09:34(2)
15 | 08:13 | 07:28 | 06:28 | 06:18 | 05:21 | 04:53 | 05:10 | 05:55 | 06:45 | 07:35 | 07:30 | 08:12 09:25 (2)
| 16:30 | 17:25 | 18:15 | 20:08 | 20:57 | 21:32 | 21:25 | 20:37 | 19:29 | 18:20 | 16:23 | 16:02 10 09:35(2)
16 | 08:12 | 07:26 | 06:26 | 06:16 | 05:19 | 04:53 | 05:11 | 05:57 | 06:47 | 07:37 | 07:31 | 08:13 09:24 (2)
| 16:32 | 17:27 | 18:17 | 20:10 | 20:59 | 21:33 | 21:24 | 20:35 | 19:27 | 18:18 | 16:22 | 16:02 11 09:35(2)
17 | 08:11 | 07:24 | 06:24 | 06:14 | 05:18 | 04:53 | 05:12 | 05:58 | 06:48 | 07:38 | 07:33 | 08:14 09:24 (2)
| 16:33 | 17:29 | 18:19 | 20:11 | 21:00 | 21:33 | 21:23 | 20:33 | 19:24 | 18:16 | 16:20 | 16:02 12 09:36 (2)
18 | 08:10 | 07:23 | 06:22 | 06:11 | 05:16 | 04:53 | 05:14 | 06:00 | 06:50 | 07:40 | 07:35 | 08:14 09:25 (2)
| 16:35 | 17:31 | 18:20 | 20:13 | 21:02 | 21:33 | 21:22 | 20:31 | 19:22 | 18:14 | 16:19 | 16:02 12 09:37(2)
19 | 08:09 | 07:21 | 06:19 | 06:09 | 05:15 | 04:53 | 05:15 | 06:02 | 06:52 | 07:42 | 07:36 | 08:15 09:25 (2)
| 16:36 | 17:32 | 18:22 | 20:15 | 21:03 | 21:34 | 21:21 | 20:29 | 19:20 | 18:12 | 16:18 | 16:02 13 09:38(2)
20 | 08:08 | 07:19 | 06:17 | 06:07 | 05:13 | 04:53 | 05:16 | 06:03 | 06:53 | 07:43 | 07:38 | 08:16 09:25 (2)
| 16:38 | 17:34 | 18:24 | 20:16 | 21:05 | 21:34 | 21:20 | 20:27 | 19:17 | 18:10 | 16:16 | 16:03 13 09:38(2)
21| 08:07 | 07:16 | 06:15 | 06:05 | 05:12 | 04:53 | 05:17 | 06:05 | 06:55 | 07:45 | 07:40 | 08:16 09:26 (2)
| 16:40 | 17:36 | 18:25 | 20:18 | 21:06 | 21:34 | 21:18 | 20:25 | 19:15 | 18:08 | 16:15 | 16:03 13 09:39(2)
22 | 08:06 | 07:14 | 06:12 | 06:03 | 05:11 | 04:53 | 05:19 | 06:06 | 06:56 | 07:47 | 07:41 | 08:17 09:26 (2)
| 16:41 | 17:38 | 18:27 | 20:20 | 21:08 | 21:35 | 21:17 | 20:23 | 19:13 | 18:06 | 16:14 | 16:04 13 09:39(2)
23| 08:05 | 07:12 | 06:10 | 06:01 | 05:09 | 04:53 | 05:20 | 06:08 | 06:58 | 07:49 | 07:43 | 08:17 09:27 (2)
| 16:43 | 17:40 | 18:29 | 20:21 | 21:09 | 21:35 | 21:16 | 20:21 | 19:10 | 18:04 | 16:13 | 16:04 13 09:40 (2)
24| 08:04 | 07:10 | 06:08 | 05:59 | 05:08 | 04:54 | 05:22 | 06:10 | 07:00 | 07:50 | 07:45 | 08:18 09:27 (2)
| 16:45 | 17:41 | 18:31 | 20:23 | 21:10 | 21:35 | 21:15 | 20:18 | 19:08 | 18:01 | 16:12 | 16:05 13 09:40 (2)
25 | 08:03 | 07:08 | 06:05 | 05:57 | 05:07 | 04:54 | 05:23 | 06:11 | 07:01 | 06:52 | 07:46 | 08:18 09:27 (2)
| 16:47 | 17:43 | 18:32 | 20:25 | 21:12 | 21:35 | 21:13 | 20:16 | 19:06 | 16:59 | 16:11 | 16:05 13 09:40 (2)
26 | 08:01 | 07:06 | 06:03 | 05:55 | 05:06 | 04:54 | 05:24 | 06:13 | 07:03 | 06:54 | 07:48 | 08:18 09:28 (2)
| 16:48 | 17:45 | 18:34 | 20:26 | 21:13 | 21:35 | 21:12 | 20:14 | 19:03 | 16:57 | 16:10 | 16:06 12 09:40 (2)
27 | 08:00 | 07:04 | 06:01 | 05:53 | 05:05 | 04:55 | 05:26 | 06:15 | 07:05 | 06:56 | 07:49 | 08:19 09:29 (2)
| 16:50 | 17:47 | 18:36 | 20:28 | 21:14 | 21:35 | 21:10 | 20:12 | 19:01 | 16:56 | 16:09 | 16:07 12 09:41 (2)
28 | 07:59 | 07:02 | 05:59 | 05:51 | 05:04 | 04:55 | 05:27 | 06:16 | 07:06 | 06:58 | 07:51 | 08:19 09:30 (2)
| 16:52 | 17:49 | 18:37 | 20:30 | 21:15 | 21:35 | 21:09 | 20:10 | 18:59 | 16:54 | 16:08 | 16:08 11 09:41 (2)
29 | 07:57 | | 06:56 | 05:49 | 05:03 | 04:56 | 05:29 | 06:18 | 07:08 | 06:59 | 07:52 | 08:19 09:31 (2)
| 16:54 | | 19:39 | 20:31 | 21:17 | 21:35 | 21:07 | 20:08 | 18:56 | 16:52 | 16:07 | 16:08 10 09:41(2)
30 | 07:56 | | 06:54 | 05:47 | 05:02 | 04:56 | 05:30 | 06:19 | 07:10 | 07:01 | 07:54 | 08:19 09:32 (2)
| 16:56 | | 19:41 | 20:33 | 21:18 | 21:34 | 21:06 | 20:05 | 18:54 | 16:50 | 16:07 | 16:09 9 09:41(2)
31]07:54 | | 06:52 | | 05:01 | | 05:32 | 06:21 | | 07:03 | | 08:19 09:34 (2)
| 16:57 | | 19:42 | | 21:19 | | 21:04 | 20:03 | | 16:48 | | 16:10 6 09:40 (2)
Sonnenscheinstunden | 260 | 278 | 367 | 416 | 485 | 498 | 501 | 453 | 381 | 332 | 267 | 244
astr.max.mdgl.Beschattung | | | | | | | | | | | | 217
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 3.1.633 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk 29.06.2018 12:15/ 15 WI nd PRO .



Projekt: Lizenzierter Anwender:
LQM VSB Neue Energien Deutschland GmbH
Schweizer StraBe 3a
DE-01069 Dresden
+49 (0) 351 /211 83 - 46
Bernd.Hemmers / marina.eismann@vsb.energy

Berechnet:

29.06.2018 11:57/3.1.633

SHADOW - Kalender

Berechnung: 180605_PG_ZB_2xV150-4.2MW_+_1xV136-4.2MWSchattenrezeptor: O - IO 11b
Voraussetzungen fiir Berechnung des Schattenwurfs
Die dargestellten Zeiten sind die astronomisch maximal mdgliche Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint taglich von Sonnenauf- bis -untergang
Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb

|Januar |Februar |Maérz | April | Mai | Juni | Juli | August | SeptembefOktober | Novembel Dezember
1108:19 | 07:53 |07:00 ]|06:49  |0545 |05:00 |04:57 |05:333  |06:23 | 07:11 | 07:05 | 07:55
| 16:12 | 16:59 | 17:50 | 19:44 | 20:35 | 21:20 | 21:34 | 21:03 | 20:01 | 18:52 | 16:46 | 16:06
2108:19 | 07:51 | 06:57 | 06:47  |05:43 | 04:59 | 04:58 | 05:35 | 06:24 | 07:13 | 07:06 | 07:57
| 16:13 | 17:01 |17:52 | 19:46  |20:36  |21:21  |21:34 | 21:01  [19:559 | 18:49 | 16:44 | 16:05
3 08:19 | 07:50 | 06:55 | 06:45 | 05:41 | 04:58 | 04:58 | 05:36 | 06:26 | 07:15 | 07:08 | 07:58
| 16:14 | 17:03 | 17:54 | 19:48  |20:38 | 21:22  |21:34  [20:59 | 19:56 | 18:47 | 16:42 | 16:05
4] 08:19 | 07:48 | 06:53 | 06:43 | 05:39 | 04:58 | 04:59 | 05:38 | 06:27 | 07:16 | 07:10 | 08:00
| 16:15 | 17:05  |17:56 | 19:49  |20:40 | 21:23  |21:33 [ 20:58 | 19:54 | 18:45 | 16:41 | 16:04
5 08:19 | 07:46 | 06:51 | 06:40 | 05:37 | 04:57 | 05:00 | 05:39 | 06:29 | 07:18 | 07:12 | 08:01
| 16:16 | 17:07 | 17:58 | 19:51 | 20:41 | 21:24 | 21:33 | 20:56 | 19:52 | 18:43 | 16:39 | 16:04
6 | 08:18 | 07:45 | 06:49 | 06:38 | 05:36 | 04:56 | 05:01 | 05:41 | 06:31 | 07:20 | 07:14 | 08:02
| 16:17 | 17:08 | 17:59 | 19:53 | 20:43 | 21:25 | 21:32 | 20:54 | 19:50 | 18:40 | 16:37 | 16:03
7 | 08:18 | 07:43 | 06:46 | 06:36 | 05:34 | 04:56 | 05:02 | 05:42 | 06:32 | 07:21 | 07:15 | 08:03
| 16:19 | 17:10 | 18:01 | 19:54 | 20:45 | 21:26 | 21:32 | 20:52 | 19:47 | 18:38 | 16:35 | 16:03
8| 08:17 | 07:41 | 06:44 | 06:33 | 05:32 | 04:55 | 05:03 | 05:44 | 06:34 | 07:23 | 07:17 | 08:05
| 16:20 | 17:12 | 18:03 | 19:56 | 20:46 | 21:27 | 21:31 | 20:50 | 19:45 | 18:36 | 16:34 | 16:02
9] 08:17 | 07:39 | 06:42 | 06:31 | 05:30 | 04:55 | 05:03 | 05:46 | 06:35 | 07:25 | 07:19 | 08:06
| 16:21 | 17:14 | 18:05  |19:58  |20:48  |21:28  |21:30  |20:49  |19:43 | 18:34  |16:32 | 16:02
10 | 08:16 | 07:38 | 06:40 | 06:29 | 05:29 | 04:54 | 05:04 | 05:47 | 06:37 | 07:26 | 07:21 | 08:07
| 16:23 | 17:16 | 18:06 | 19:59 | 20:49 | 21:29 | 21:30 | 20:47 | 19:40 | 18:31 | 16:30 | 16:02
11 ] 08:16 | 07:36 | 06:38 | 06:27 | 05:27 | 04:54 | 05:06 | 05:49 | 06:39 | 07:28 | 07:23 | 08:08
| 16:24 | 17:18 | 18:08 | 20:01 | 20:51 | 21:30 | 21:29 | 20:45 | 19:38 | 18:29 | 16:29 | 16:02
12 ] 08:15 | 07:34 | 06:35 | 06:25 | 05:25 | 04:54 | 05:07 | 05:50 | 06:40 | 07:30 | 07:24 | 08:09
| 16:25 | 17:19 | 18:10 | 20:03 | 20:53 | 21:30 | 21:28 | 20:43 | 19:36 | 18:27 | 16:27 | 16:02
13 ] 08:15 | 07:32 | 06:33 | 06:22 | 05:24 | 04:53 | 05:08 | 05:52 | 06:42 | 07:31 | 07:26 | 08:10
| 16:27 | 17:21 | 18:12 | 20:04 | 20:54 | 21:31 | 21:27 | 20:41 | 19:34 | 18:25 | 16:26 | 16:02
14 | 08:14 | 07:30 | 06:31 | 06:20 | 05:22 | 04:53 | 05:09 | 05:54 | 06:44 | 07:33 | 07:28 | 08:11
|16:28 | 17:23 | 18:13  |20:06  |20:56  |21:32  |21:226  [20:39 | 19:31  [18:223 | 16:24 | 16:02
15|08:13 | 07:28 | 06:28 | 06:18 | 05:21 | 04:53 | 05:10 | 05:55 | 06:45  |07:35 | 07:30 | 08:12
|16:30 | 17:25 | 18:15  |20:08  |20:57  |21:32  |21:225  [20:37  |19:29  [18:20 | 16:23 | 16:02
16 | 08:12 | 07:26 | 06:26 | 06:16 | 05:19  |04:53  |05:11 | 05:57 | 06:47 |07:37 | 07:31  |08:13
|16:32 | 17:27 | 18:17  |20:10  |20:59  |21:33  |21:224  [20:35 | 19:27 | 18:18 | 16:22 | 16:02
17 | 08:11 | 07:24 | 06:24 | 06:14 | 05:18 | 04:53 | 05:12 | 05:58 | 06:48 | 07:38 | 07:33 | 08:14
| 16:33 | 17:29 | 18:19 | 20:11 | 21:00 | 21:33 | 21:23 | 20:33 | 19:24 | 18:16 | 16:20 | 16:02
18 | 08:10 | 07:23 | 06:22 | 06:11 | 05:16 | 04:53 | 05:14 | 06:00 | 06:50 | 07:40 | 07:35 | 08:14
| 16:35 | 17:31 | 18:20  |20:13  |21:02  |21:33  |21:22  |20:31  [19:22 | 18:14  |16:19 | 16:02
19 | 08:09 | 07:21 | 06:19 | 06:09  |05:15 | 04:53 | 05:15 | 06:02  |06:52 |07:42 | 07:36 | 08:15
| 16:36 | 17:32 | 18:22 | 20:15 | 21:03 | 21:34 | 21:21 | 20:29 | 19:20 | 18:12 | 16:18 | 16:02
20108:08 | 07:19 |06:17  |06:07  |05:13 | 04:53 | 05:16 | 06:03 | 06:53 | 07:43 | 07:38 | 08:16
| 16:38 | 17:34 | 18:24 | 20:16 | 21:05 | 21:34 | 21:20 | 20:27 | 19:17 | 18:10 | 16:16 | 16:03
21]08:07 |07:16 |06:15 |06:05  |05:12 | 04:53 | 05:17 |06:05 |06:55 |07:45 | 07:40 | 08:16
| 16:40 | 17:36 | 18:25 | 20:18 | 21:06 | 21:34 | 21:18 | 20:25 | 19:15 | 18:08 | 16:15 | 16:03
22108:06 |07:14 |06:12  ]06:03  |05:11  |04:53 | 05:19 | 06:06 | 06:56 | 07:47 | 07:41 | 08:17
| 16:41 | 17:38 | 18:27 | 20:20 | 21:08 | 21:35 | 21:17 | 20:23 | 19:13 | 18:06 | 16:14 | 16:04
23108:05 | 07:12 |06:10 ]|06:01  |05:09 |04:53  |05:20 |06:08 |06:58 | 07:49 | 07:43 | 08:17
| 16:43 | 17:40 | 18:29 | 20:21 | 21:09 | 21:35 | 21:16 | 20:21 | 19:10 | 18:04 | 16:13 | 16:04
24 | 08:04 | 07:10 | 06:08 | 05:59 | 05:08 | 04:54 | 05:22 | 06:10 | 07:00 | 07:50 | 07:45 | 08:18
| 16:45 | 17:41 | 18:31 | 20:23 | 21:10 | 21:35 | 21:15 | 20:18 | 19:08 | 18:01 | 16:12 | 16:05
25 | 08:03 | 07:08 | 06:05 | 05:57 | 05:07 | 04:54 | 05:23 | 06:11 | 07:01 | 06:52 | 07:46 | 08:18
| 16:47 | 17:43 | 18:32  |20:25  |21:12  |21:35  |21:13 [ 20:16  |19:06  |16:59 | 16:11 | 16:05
26 | 08:01 | 07:06 | 06:03 | 05:55 | 05:06 | 04:54 | 05:24 | 06:13 | 07:03 | 06:54 | 07:48 | 08:18
| 16:48 | 17:45 | 18:34 | 20:26 | 21:13 | 21:35 | 21:12 | 20:14 | 19:03 | 16:57 | 16:10 | 16:06
27108:00 | 07:04 | 06:01 | 05:53 | 05:05 |04:55  |05:26 | 06:15 |07:05 | 06:56 | 07:49 | 08:19
| 16:50 | 17:47 | 18:36 | 20:28 | 21:14 | 21:35 | 21:10 | 20:12 | 19:01 | 16:56 | 16:09 | 16:07
28 | 07:59 | 07:02 | 05:59 | 05:51 | 05:04 | 04:55 | 05:27 | 06:16 | 07:06 | 06:58 | 07:51 | 08:19
| 16:52 | 17:49 | 18:37 | 20:30 | 21:15 | 21:35 | 21:09 | 20:10 | 18:59 | 16:54 | 16:08 | 16:08
29| 07:57 | | 06:56 | 05:49 | 05:03 | 04:56 | 05:29 | 06:18 |07:08 | 06:59 | 07:52 | 08:19
| 16:54 | | 19:39 | 20:31 | 21:17 | 21:35 | 21:07 | 20:08 | 18:56 | 16:52 | 16:07 | 16:08
30 | 07:56 | | 06:54 | 05:47  |05:02 | 04:56 | 05:30 | 06:19  |07:10 | 07:00 | 07:54 | 08:19
| 16:56 | | 19:41 | 20:33 | 21:18 | 21:34 | 21:06 | 20:05 | 18:54 | 16:50 | 16:07 | 16:09
31|07:54 | | 06:52 | | 05:01 | ]05:32 | 06:21 | |07:03 | | 08:19
| 16:57 | |19:42 | |21:19 | | 21:04  |20:03 | | 16:48 | | 16:10
Sonnenscheinstunden | 260 | 278 | 367 | 416 | 485 | 498 | 501 | 453 | 381 | 332 | 267 | 244

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

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

windPRO 3.1.633 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk 29.06.2018 12:15/ 16 WI nd PRO .



Projekt: Lizenzierter Anwender:
LQM VSB Neue Energien Deutschland GmbH
Schweizer StraBe 3a
DE-01069 Dresden
+49 (0) 351 /211 83 - 46
Bernd.Hemmers / marina.eismann@vsb.energy

Berechnet:

29.06.2018 11:57/3.1.633

SHADOW - Kalender

Berechnung: 180605_PG_ZB_2xV150-4.2MW_+_1xV136-4.2MWSchattenrezeptor: P - IO 12a
Voraussetzungen fiir Berechnung des Schattenwurfs
Die dargestellten Zeiten sind die astronomisch maximal mdgliche Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint taglich von Sonnenauf- bis -untergang
Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb

|Januar |Februar |Mérz | April | Mai | Juni
1]08:19 | 07:53 | 07:00 | 06:49 | 05:45 06:16 (1) | 05:00
| 16:12 | 16:59 | 17:51 | 19:44 | 20:35 20 06:36 (1) | 21:20
2] 08:19 | 07:51 | 06:58 | 06:47 | 05:43 06:14 (1) | 04:59
| 16:13 | 17:01 | 17:52 | 19:46 | 20:37 23 06:37 (1) | 21:22
3] 08:19 | 07:50 | 06:55 | 06:45 | 05:41 06:14 (1) | 04:58
| 16:14 | 17:03 | 17:54 | 19:48 |20:38 24 06:38(1) | 21:23
4108:19 | 07:48 | 06:53 | 06:43 | 05:39 06:13 (1) | 04:58
| 16:15 | 17:05 | 17:56 | 19:49 | 20:40 25 06:38 (1) | 21:24
5108:19 | 07:46 | 06:51 | 06:40 | 05:37 06:12 (1) | 04:57
| 16:16 | 17:07 | 17:58 | 19:51 | 20:41 27 06:39 (1) | 21:25
6]08:18 | 07:45 | 06:49 | 06:38 | 05:36 06:11 (1) | 04:56
| 16:17 | 17:08 | 17:59 | 19:53 | 20:43 27  06:38 (1) | 21:26
7] 08:18 | 07:43 | 06:47 | 06:36 | 05:34 06:12 (1) | 04:56
| 16:19 | 17:10 | 18:01 | 19:54 | 20:45 27  06:39(1) | 21:26
8 08:18 | 07:41 | 06:44 | 06:34 | 05:32 06:11 (1) | 04:55
| 16:20 | 17:12 | 18:03 | 19:56 | 20:46 28  06:39 (1) | 21:27
9| 08:17 | 07:40 | 06:42 | 06:31 | 05:30 06:12 (1) | 04:55
| 16:21 | 17:14 | 18:05 | 19:58 | 20:48 28 06:40 (1) | 21:28
10 | 08:17 | 07:38 | 06:40 | 06:29 | 05:29 06:11 (1) | 04:54
| 16:23 | 17:16 | 18:07 | 19:59 | 20:50 28 06:39 (1) | 21:29
11]08:16 | 07:36 | 06:38 07:12 (3) | 06:27 | 05:27 06:11 (1) | 04:54
| 16:24 | 17:18 | 18:08 14 07:26 (3) | 20:01 | 20:51 27  06:38 (1) | 21:30
12 ] 08:15 | 07:34 | 06:35 07:10 (3) | 06:25 | 05:25 06:12 (1) | 04:54
| 16:26 | 17:20 | 18:10 19 07:29 (3) | 20:03 | 20:53 27  06:39 (1) | 21:30
13 ] 08:15 | 07:32 | 06:33 07:08 (3) | 06:22 | 05:24 06:11 (1) | 04:53
|16:27 | 17:21 | 18:12 23 07:31(3) | 20:05 | 20:54 27 06:38 (1) | 21:31
14| 08:14 | 07:30 | 06:31 07:06 (3) | 06:20 | 05:22 06:12 (1) | 04:53
| 16:28 | 17:23 | 18:13 26 07:32(3) | 20:06 | 20:56 26 06:38 (1) | 21:32
15 | 08:13 | 07:28 | 06:29 07:04 (3) | 06:18 | 05:21 06:13 (1) | 04:53
| 16:30 | 17:25 | 18:15 28 07:32(3) | 20:08 | 20:57 25 06:38 (1) | 21:32
16 | 08:12 | 07:27 | 06:26 07:04 (3) | 06:16 | 05:19 06:13 (1) | 04:53
| 16:32 | 17:27 | 18:17 29 07:33(3) | 20:10 | 20:59 24 06:37 (1) | 21:33
17 ] 08:11 | 07:25 | 06:24 07:03 (3) | 06:14 | 05:18 06:14 (1) | 04:53
| 16:33 | 17:29 | 18:19 31  07:34(3) | 20:11 | 21:00 22 06:36 (1) | 21:33
18 | 08:11 | 07:23 | 06:22 07:01 (3) | 06:12 | 05:16 06:15 (1) | 04:53
|16:35 | 17:31 | 18:20 32 07:33(3) | 20:13 |21:02 21 06:36 (1) | 21:34
191 08:10 | 07:21 | 06:19 07:01 (3) | 06:09 | 05:15 06:15 (1) | 04:53
| 16:36 | 17:32 | 18:22 32 07:33(3) | 20:15 | 21:03 19  06:34 (1) | 21:34
20 | 08:08 | 07:19 | 06:17 07:01 (3) | 06:07 | 05:13 06:16 (1) | 04:53
| 16:38 | 17:34 | 18:24 33 07:34(3) | 20:16 | 21:05 17 06:33(1) | 21:34
21 | 08:07 | 07:17 | 06:15 07:00 (3) | 06:05 | 05:12 06:18 (1) | 04:53
| 16:40 | 17:36 | 18:26 33 07:33(3) | 20:18 | 21:06 14 06:32(1) | 21:35
22 | 08:06 | 07:15 | 06:12 07:00 (3) | 06:03 | 05:11 06:20 (1) | 04:53
| 16:41 | 17:38 | 18:27 32 07:32(3) | 20:20 | 21:08 11 06:31 (1) | 21:35
23 | 08:05 | 07:12 | 06:10 07:01 (3) | 06:01 | 05:09 06:23 (1) | 04:53
| 16:43 | 17:40 | 18:29 31  07:32(3) | 20:21 | 21:09 5  06:28 (1) | 21:35
24 | 08:04 | 07:10 | 06:08 07:00 (3) | 05:59 | 05:08 | 04:54
| 16:45 | 17:42 | 18:31 30 07:30(3) | 20:23 | 21:10 | 21:35
25 | 08:03 | 07:08 | 06:06 07:01 (3) | 05:57 | 05:07 | 04:54
| 16:47 | 17:43 | 18:32 29  07:30 (3) | 20:25 | 21:12 | 21:35
26 | 08:01 | 07:06 | 06:03 07:02 (3) | 05:55 | 05:06 | 04:54
| 16:48 | 17:45 | 18:34 27 07:29 (3) | 20:27 | 21:13 | 21:35
27 | 08:00 | 07:04 | 06:01 07:02 (3) | 05:53 | 05:05 | 04:55
| 16:50 | 17:47 | 18:36 24 07:26 (3) | 20:28 | 21:14 | 21:35
28 | 07:59 | 07:02 | 05:59 07:03 (3) | 05:51 06:23 (1) | 05:04 | 04:55
|16:52 | 17:49 | 18:37 22 07:25(3) | 20:30 8 06:31(1) | 21:16 | 21:35
29 | 07:57 | | 06:56 08:05 (3) | 05:49 06:20 (1) | 05:03 | 04:56
| 16:54 | | 19:39 18 08:23(3) | 20:32 13 06:33(1) | 21:17 | 21:35
30 | 07:56 | | 06:54 08:07 (3) | 05:47 06:17 (1) | 05:02 | 04:56
| 16:56 | | 19:41 12 08:19(3) | 20:33 18 06:35(1) | 21:18 | 21:35
31| 07:54 | | 06:52 | | 05:01 |
| 16:57 | | 19:43 | | 21:19 |
Sonnenscheinstunden | 259 | 278 | 367 | 416 | 485 | 498
astr.max.mogl.Beschattung | | | 525 | 39 | 522 |

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 3.1.633 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk 29.06.2018 12:15/ 17 WI nd PRO .



Projekt:

LQM

SHADOW - Kalender

Lizenzierter Anwender:
VSB Neue Energien Deutschland GmbH
Schweizer StraBe 3a
DE-01069 Dresden

+49 (0) 351 /21183 - 46

Bernd.Hemmers / marina.eismann@vsb.energy

Berechnet:

29.06.2018 11:57/3.1.633

Berechnung: 180605_PG_ZB_2xV150-4.2MW_+_1xV136-4.2MWSchattenrezeptor: P - IO 12a
Voraussetzungen fiir Berechnung des Schattenwurfs
Die dargestellten Zeiten sind die astronomisch maximal mdgliche Beschattungsdauer, berechnet unter folgenden Annahmen:

Die Sonne scheint taglich von Sonnenauf- bis -untergang

Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb
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Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergegeben (Sommerzeit wie Bezugsjahr):

Tag im Monat
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Zeitpunkt (SS:MM) Schattenanfang
Zeitpunkt (SS:MM) Schattenende

windPRO 3.1.633 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk
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Projekt: Lizenzierter Anwender:
LQM VSB Neue Energien Deutschland GmbH
Schweizer StraBe 3a
DE-01069 Dresden
+49 (0) 351 /211 83 - 46
Bernd.Hemmers / marina.eismann@vsb.energy

Berechnet:

29.06.2018 11:57/3.1.633

SHADOW - Kalender

Berechnung: 180605_PG_ZB_2xV150-4.2MW_+_1xV136-4.2MWSchattenrezeptor: Q - I0 12b
Voraussetzungen fiir Berechnung des Schattenwurfs
Die dargestellten Zeiten sind die astronomisch maximal mdgliche Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint taglich von Sonnenauf- bis -untergang
Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb

|Januar |Februar |Mérz | April | Mai | Juni
1]08:19 | 07:53 | 07:00 | 06:49 07:45 (3) | 05:45 | 05:00 06:13 (1)
| 16:12 | 16:59 | 17:51 | 19:44 28 08:13(3) | 20:35 | 21:20 5 06:18(1)
2] 08:19 | 07:51 | 06:58 | 06:47 07:46 (3) | 05:43 | 04:59
| 16:13 | 17:01 | 17:52 | 19:46 26 08:12(3) | 20:37 | 21:21
3] 08:19 | 07:50 | 06:55 | 06:45 07:46 (3) | 05:41 | 04:58
| 16:14 | 17:03 | 17:54 | 19:48 24  08:10 (3) | 20:38 | 21:23
4108:19 | 07:48 | 06:53 | 06:43 07:48 (3) | 05:39 06:10 (1) | 04:58
| 16:15 | 17:05 | 17:56 | 19:49 20  08:08 (3) | 20:40 11 06:21 (1) | 21:24
5108:19 | 07:46 | 06:51 | 06:40 07:50 (3) | 05:37 06:08 (1) | 04:57
| 16:16 | 17:07 | 17:58 | 19:51 16 08:06 (3) | 20:41 15 06:23 (1) | 21:25
6]08:18 | 07:45 | 06:49 | 06:38 07:53 (3) | 05:36 06:06 (1) | 04:56
| 16:17 | 17:08 | 17:59 | 19:53 9 08:02(3) | 20:43 18 06:24 (1) | 21:26
7] 08:18 | 07:43 | 06:47 | 06:36 | 05:34 06:05 (1) | 04:56
| 16:19 | 17:10 | 18:01 | 19:54 | 20:45 20 06:25(1) | 21:26
8 08:18 | 07:41 | 06:44 | 06:34 | 05:32 06:04 (1) | 04:55
| 16:20 | 17:12 | 18:03 | 19:56 |20:46 22 06:26 (1) | 21:27
9| 08:17 | 07:40 | 06:42 | 06:31 | 05:30 06:03 (1) | 04:55
| 16:21 | 17:14 | 18:05 | 19:58 | 20:48 24 06:27 (1) | 21:28
10 | 08:17 | 07:38 | 06:40 | 06:29 | 05:29 06:02 (1) | 04:54
| 16:23 | 17:16 | 18:07 | 19:59 | 20:50 25  06:27 (1) | 21:29
11| 08:16 | 07:36 | 06:38 | 06:27 | 05:27 06:02 (1) | 04:54
| 16:24 | 17:18 | 18:08 | 20:01 | 20:51 25  06:27 (1) | 21:30
12 ] 08:15 | 07:34 | 06:35 | 06:25 | 05:25 06:02 (1) | 04:54
| 16:26 | 17:20 | 18:10 | 20:03 | 20:53 26 06:28 (1) | 21:30
13 ] 08:15 | 07:32 | 06:33 | 06:22 | 05:24 06:01 (1) | 04:53
|16:27 | 17:21 | 18:12 | 20:05 |20:54 27 06:28 (1) | 21:31
14| 08:14 | 07:30 | 06:31 | 06:20 | 05:22 06:01 (1) | 04:53
| 16:28 | 17:23 | 18:13 | 20:06 | 20:56 27  06:28 (1) | 21:32
15 | 08:13 | 07:28 | 06:29 | 06:18 | 05:21 06:02 (1) | 04:53
| 16:30 | 17:25 | 18:15 | 20:08 | 20:57 27 06:29 (1) | 21:32
16 | 08:12 | 07:27 | 06:26 | 06:16 | 05:19 06:01 (1) | 04:53
| 16:32 | 17:27 | 18:17 | 20:10 | 20:59 27  06:28 (1) | 21:33
17 ] 08:11 | 07:25 | 06:24 07:01 (3) | 06:14 | 05:18 06:01 (1) | 04:53
| 16:33 | 17:29 | 18:19 6 07:07(3) | 20:11 | 21:00 27  06:28 (1) | 21:33
18 | 08:11 | 07:23 | 06:22 06:56 (3) | 06:12 | 05:16 06:02 (1) | 04:53
|16:35 | 17:31 | 18:20 15 07:11(3) | 20:13 | 21:02 26 06:28 (1) | 21:34
191 08:10 | 07:21 | 06:19 06:53 (3) | 06:09 | 05:15 06:01 (1) | 04:53
| 16:36 | 17:32 | 18:22 20 07:13(3) | 20:15 | 21:03 27  06:28 (1) | 21:34
20 | 08:08 | 07:19 | 06:17 06:52 (3) | 06:07 | 05:13 06:02 (1) | 04:53
| 16:38 | 17:34 | 18:24 23 07:15(3) | 20:16 | 21:05 26 06:28 (1) | 21:34
21 | 08:07 | 07:17 | 06:15 06:49 (3) | 06:05 | 05:12 06:02 (1) | 04:53
| 16:40 | 17:36 | 18:26 26 07:15(3) | 20:18 | 21:06 25  06:27 (1) | 21:35
22 | 08:06 | 07:15 | 06:12 06:48 (3) | 06:03 | 05:11 06:03 (1) | 04:53
| 16:41 | 17:38 | 18:27 28 07:16 (3) | 20:20 | 21:08 24 06:27 (1) | 21:35
23 | 08:05 | 07:12 | 06:10 06:48 (3) | 06:01 | 05:09 06:04 (1) | 04:53
| 16:43 | 17:40 | 18:29 29  07:17 (3) | 20:21 | 21:09 23 06:27 (1) | 21:35
24 | 08:04 | 07:10 | 06:08 06:46 (3) | 05:59 | 05:08 06:04 (1) | 04:54
| 16:45 | 17:42 | 18:31 31 07:17 (3) | 20:23 | 21:10 23 06:27 (1) | 21:35
25 | 08:03 | 07:08 | 06:06 06:46 (3) | 05:57 | 05:07 06:04 (1) | 04:54
| 16:47 | 17:43 | 18:32 31 07:17 (3) | 20:25 | 21:12 21 06:25(1) | 21:35
26 | 08:01 | 07:06 | 06:03 06:45 (3) | 05:55 | 05:06 06:05 (1) | 04:54
| 16:48 | 17:45 | 18:34 32 07:17 (3) | 20:27 | 21:13 20 06:25(1) | 21:35
27 | 08:00 | 07:04 | 06:01 06:44 (3) | 05:53 | 05:05 06:07 (1) | 04:55
| 16:50 | 17:47 | 18:36 32 07:16 (3) | 20:28 | 21:14 18 06:25 (1) | 21:35
28 | 07:59 | 07:02 | 05:59 06:44 (3) | 05:51 | 05:04 06:08 (1) | 04:55
|16:52 | 17:49 | 18:37 32 07:16 (3) | 20:30 | 21:16 16 06:24 (1) | 21:35
29 | 07:57 | | 06:56 07:44 (3) | 05:49 | 05:03 06:08 (1) | 04:56
| 16:54 | | 19:39 32 08:16 (3) | 20:32 | 21:17 15 06:23 (1) | 21:35
30 | 07:56 | | 06:54 07:44 (3) | 05:47 | 05:02 06:10 (1) | 04:56
| 16:56 | | 19:41 31 08:15(3) | 20:33 | 21:18 12 06:22 (1) | 21:35
31| 07:54 | | 06:52 07:44 (3) | | 05:01 06:11 (1) |
| 16:57 | | 19:43 30 08:14(3) | | 21:19 9 06:20(1) |
Sonnenscheinstunden | 259 | 278 | 367 | 416 | 485 | 498
astr.max.mogl.Beschattung | | | 398 | 123 | 606 | 5
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 3.1.633 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk 29.06.2018 12:15/ 19 WI nd PRO .



Lizenzierter Anwender:

VSB Neue Energien Deutschland GmbH
Schweizer StraBe 3a

DE-01069 Dresden

+49 (0) 351 /211 83 - 46

Bernd.Hemmers / marina.eismann@vsb.energy

Berechnet:

29.06.2018 11:57/3.1.633

Projekt:

LQM

SHADOW - Kalender

Berechnung: 180605_PG_ZB_2xV150-4.2MW_+_1xV136-4.2MWSchattenrezeptor: Q - I0 12b
Voraussetzungen fiir Berechnung des Schattenwurfs
Die dargestellten Zeiten sind die astronomisch maximal mdgliche Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint taglich von Sonnenauf- bis -untergang
Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb

| Juli | August | September | Oktober | Novemberl Dezember
1| 04:57 | 05:33 06:12 (1) | 06:23 | 07:11 | 07:05 | 07:56
| 21:34 | 21:03 26  06:38 (1) | 20:01 | 18:52 | 16:46 | 16:06
2| 04:58 | 05:35 06:12 (1) | 06:24 | 07:13 | 07:07 | 07:57
| 21:34 | 21:01 25  06:37 (1) | 19:59 | 18:50 | 16:44 | 16:05
3] 04:58 | 05:36 06:13 (1) | 06:26 | 07:15 | 07:08 | 07:58
| 21:34 [20:59 24 06:37 (1) | 19:57 | 18:47 | 16:42 | 16:05
4| 04:59 | 05:38 06:13 (1) | 06:28 | 07:16 | 07:10 | 08:00
| 21:33 | 20:58 23 06:36 (1) | 19:54 | 18:45 | 16:41 | 16:04
5] 05:00 | 05:39 06:14 (1) | 06:29 | 07:18 | 07:12 | 08:01
| 21:33 | 20:56 22 06:36 (1) | 19:52 | 18:43 | 16:39 | 16:04
6 | 05:01 | 05:41 06:15 (1) | 06:31 07:48 (3) | 07:20 | 07:14 | 08:02
| 21:32 | 20:54 20 06:35(1) | 19:50 9 07:57 (3) | 18:40 | 16:37 | 16:03
7 | 05:02 | 05:42 06:17 (1) | 06:32 07:45 (3) | 07:21 | 07:16 | 08:04
| 21:32 | 20:52 17 06:34 (1) | 19:47 16 08:01 (3) | 18:38 | 16:35 | 16:03
8] 05:03 | 05:44 06:18 (1) | 06:34 07:43 (3) | 07:23 | 07:17 | 08:05
| 21:31 | 20:51 13 06:31 (1) | 19:45 20  08:03(3) | 18:36 | 16:34 | 16:02
9 | 05:04 | 05:46 06:21 (1) | 06:36 07:40 (3) | 07:25 | 07:19 | 08:06
| 21:30 | 20:49 8 06:29 (1) | 19:43 24 08:04 (3) | 18:34 | 16:32 | 16:02
10 | 05:05 | 05:47 | 06:37 07:39 (3) | 07:26 | 07:21 | 08:07
| 21:30 | 20:47 | 19:41 26  08:05(3) | 18:31 | 16:31 | 16:02
11 | 05:06 | 05:49 | 06:39 07:37 (3) | 07:28 | 07:23 | 08:08
| 21:29 | 20:45 | 19:38 28  08:05(3) | 18:29 | 16:29 | 16:02
12 | 05:07 06:20 (1) | 05:50 | 06:40 07:37 (3) | 07:30 | 07:24 | 08:09
| 21:28 8 06:28 (1) | 20:43 | 19:36 29  08:06 (3) | 18:27 | 16:27 | 16:02
13 | 05:08 06:19 (1) | 05:52 | 06:42 07:35 (3) | 07:31 | 07:26 | 08:10
| 21:27 11 06:30 (1) | 20:41 | 19:34 31 08:06 (3) | 18:25 | 16:26 | 16:02
14 | 05:09 06:17 (1) | 05:54 | 06:44 07:35 (3) | 07:33 | 07:28 | 08:11
| 21:26 14 06:31 (1) | 20:39 | 19:31 31 08:06 (3) | 18:23 | 16:24 | 16:02
15 | 05:10 06:16 (1) | 05:55 | 06:45 07:34 (3) | 07:35 | 07:30 | 08:12
| 21:25 16 06:32 (1) | 20:37 | 19:29 32 08:06 (3) | 18:20 | 16:23 | 16:02
16 | 05:11 06:16 (1) | 05:57 | 06:47 07:34 (3) | 07:37 | 07:31 | 08:13
| 21:24 17 06:33 (1) | 20:35 | 19:27 32 08:06 (3) | 18:18 | 16:22 | 16:02
17 | 05:12 06:15 (1) | 05:58 | 06:48 07:34 (3) | 07:38 | 07:33 | 08:14
| 21:23 19 06:34 (1) | 20:33 | 19:24 32 08:06(3) | 18:16 | 16:20 | 16:02
18 | 05:14 06:14 (1) | 06:00 | 06:50 07:33 (3) | 07:40 | 07:35 | 08:14
| 21:22 20 06:34 (1) | 20:31 | 19:22 32 08:05 (3) | 18:14 | 16:19 | 16:02
19 | 05:15 06:14 (1) | 06:02 | 06:52 07:33 (3) | 07:42 | 07:37 | 08:15
| 21:21 22 06:36 (1) | 20:29 | 19:20 31 08:04 (3) | 18:12 | 16:18 | 16:02
20 | 05:16 06:14 (1) | 06:03 | 06:53 07:33 (3) | 07:44 | 07:38 | 08:16
| 21:20 22 06:36 (1) | 20:27 | 19:17 30 08:03(3) | 18:10 | 16:16 | 16:03
21 ] 05:17 06:13 (1) | 06:05 | 06:55 07:34 (3) | 07:45 | 07:40 | 08:16
| 21:19 24 06:37 (1) | 20:25 | 19:15 28  08:02 (3) | 18:08 | 16:15 | 16:03
22 ] 05:19 06:12 (1) | 06:06 | 06:57 07:35 (3) | 07:47 | 07:42 | 08:17
| 21:17 25 06:37 (1) | 20:23 | 19:13 26  08:01 (3) | 18:06 | 16:14 | 16:04
23] 05:20 06:13 (1) | 06:08 | 06:58 07:35 (3) | 07:49 | 07:43 | 08:17
| 21:16 25 06:38 (1) | 20:21 | 19:10 24 07:59 (3) | 18:04 | 16:13 | 16:04
24 | 05:22 06:12 (1) | 06:10 | 07:00 07:36 (3) | 07:51 | 07:45 | 08:18
| 21:15 26  06:38 (1) | 20:19 | 19:08 22 07:58 (3) | 18:02 | 16:12 | 16:05
25 ] 05:23 06:12 (1) | 06:11 | 07:01 07:38 (3) | 06:52 | 07:46 | 08:18
| 21:13 26  06:38 (1) | 20:16 | 19:06 16 07:54 (3) | 17:00 | 16:11 | 16:05
26 | 05:24 06:12 (1) | 06:13 | 07:03 07:41(3) | 06:54 | 07:48 | 08:19
| 21:12 27  06:39 (1) | 20:14 | 19:03 10 07:51 (3) | 16:58 | 16:10 | 16:06
27 | 05:26 06:12 (1) | 06:15 | 07:05 | 06:56 | 07:50 | 08:19
| 21:11 27  06:39 (1) | 20:12 | 19:01 | 16:56 | 16:09 | 16:07
28 | 05:27 06:11 (1) | 06:16 | 07:06 | 06:58 | 07:51 | 08:19
| 21:09 27  06:38 (1) | 20:10 | 18:59 | 16:54 | 16:08 | 16:08
29 | 05:29 06:12 (1) | 06:18 | 07:08 | 06:59 | 07:53 | 08:19
| 21:08 27  06:39 (1) | 20:08 | 18:56 | 16:52 | 16:07 | 16:09
30 | 05:30 06:12 (1) | 06:19 | 07:10 | 07:01 | 07:54 | 08:19
| 21:06 27  06:39 (1) | 20:05 | 18:54 | 16:50 | 16:07 | 16:09
311 05:32 06:11 (1) | 06:21 | |07:03 | | 08:19
| 21:04 27  06:38 (1) | 20:03 | | 16:48 | | 16:10
Sonnenscheinstunden | 501 | 453 | 381 | 332 | 267 | 244

astr.max.mogl.Beschattung | 437 | 178 | 529 | | |

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)

206201812:15/20  WINAPRO .
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Projekt: Lizenzierter Anwender:
LQM VSB Neue Energien Deutschland GmbH
Schweizer StraBe 3a
DE-01069 Dresden
+49 (0) 351 /211 83 - 46
Bernd.Hemmers / marina.eismann@vsb.energy

Berechnet:

29.06.2018 11:57/3.1.633

SHADOW - Kalender

Berechnung: 180605_PG_ZB_2xV150-4.2MW_+_1xV136-4.2MWSchattenrezeptor: R - 10 13
Voraussetzungen fiir Berechnung des Schattenwurfs
Die dargestellten Zeiten sind die astronomisch maximal mdgliche Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint taglich von Sonnenauf- bis -untergang
Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb

|Januar |Februar |Maérz | April | Mai | Juni | Juli | August | SeptembefOktober | Novembel Dezember
1108:19 | 07:53 |07:00 |06:49 | 0545 |05:00 |04:57 |05:333  |06:22 |07:11 | 07:05 | 07:55
| 16:11 | 16:59 | 17:50 | 19:44 | 20:35 | 21:20 | 21:34 | 21:03 | 20:01 | 18:52 | 16:46 | 16:06
2108:19 | 07:51 | 06:57 | 06:47 | 05:43 | 04:59 | 04:57 | 05:35 |06:24 | 07:13 | 07:06 | 07:57
| 16:12 | 17:01 |17:52 | 19:46  |20:36  |21:21  |21:34 | 21:01  [19:559 | 18:49 | 16:44 | 16:05
3 08:19 | 07:50 | 06:55 | 06:45 | 05:41 | 04:58 | 04:58 | 05:36 | 06:26 | 07:14 | 07:08 | 07:58
| 16:14 | 17:03 | 17:54 | 19:47  |20:38 | 21:22  |21:34  [20:59 | 19:56 | 18:47 | 16:42 | 16:04
4] 08:19 | 07:48 | 06:53 | 06:42 | 05:39 | 04:57 | 04:59 | 05:38 | 06:27 | 07:16 | 07:10 | 08:00
| 16:15 | 17:04 | 17:56 | 19:49  |20:40 | 21:23  |21:33  [20:58 | 19:54 | 18:45 | 16:40 | 16:04
5 08:19 | 07:46 | 06:51 | 06:40 | 05:37 | 04:57 | 05:00 | 05:39 | 06:29 | 07:18 | 07:12 | 08:01
| 16:16 | 17:06 | 17:57 | 19:51  |20:41 | 21:24  |21:33  [20:56 | 19:52 | 18:43 | 16:39 | 16:03
6 | 08:18 | 07:45 | 06:49 | 06:38 | 05:35 | 04:56 | 05:01 | 05:41 | 06:31 | 07:19 | 07:14 | 08:02
| 16:17 | 17:08 | 17:59 | 19:53 | 20:43 | 21:25 | 21:32 | 20:54 | 19:50 | 18:40 | 16:37 | 16:03
7 | 08:18 | 07:43 | 06:46 | 06:36 | 05:34 | 04:55 | 05:01 | 05:42 | 06:32 | 07:21 | 07:15 | 08:03
| 16:18 | 17:10 | 18:01 | 19:54 | 20:45 | 21:26 | 21:32 | 20:52 | 19:47 | 18:38 | 16:35 | 16:03
8| 08:17 | 07:41 | 06:44 | 06:33 | 05:32 | 04:55 | 05:02 | 05:44 | 06:34 | 07:23 | 07:17 | 08:05
| 16:20 | 17:12 | 18:03 | 19:56 | 20:46 | 21:27 | 21:31 | 20:50 | 19:45 | 18:36 | 16:34 | 16:02
9] 08:17 | 07:39 | 06:42 | 06:31 | 05:30 | 04:54 | 05:03 | 05:45 | 06:35 | 07:25 | 07:19 | 08:06
| 16:21 | 17:14 | 18:05 | 19:58 | 20:48 | 21:28 | 21:30 | 20:49 | 19:43 | 18:33 | 16:32 | 16:02
10 | 08:16 | 07:38 | 06:40 | 06:29 | 05:28 | 04:54 | 05:04 | 05:47 | 06:37 | 07:26 | 07:21 | 08:07
| 16:22 | 17:16 | 18:06 | 19:59 | 20:49 | 21:29 | 21:30 | 20:47 | 19:40 | 18:31 | 16:30 | 16:02
11 ] 08:16 | 07:36 | 06:37 | 06:27 | 05:27 | 04:54 | 05:05 | 05:49 | 06:39 | 07:28 | 07:22 | 08:08
| 16:24 | 17:17 | 18:08 | 20:01 | 20:51 | 21:30 | 21:29 | 20:45 | 19:38 | 18:29 | 16:29 | 16:02
12 ] 08:15 | 07:34 | 06:35 | 06:24 | 05:25 | 04:53 | 05:06 | 05:50 | 06:40 | 07:30 | 07:24 | 08:09
| 16:25 | 17:19 | 18:10 | 20:03 | 20:53 | 21:30 | 21:28 | 20:43 | 19:36 | 18:27 | 16:27 | 16:01
13 ] 08:15 | 07:32 | 06:33 | 06:22 | 05:23 | 04:53 | 05:07 | 05:52 | 06:42 | 07:31 | 07:26 | 08:10
| 16:27 | 17:21 | 18:12 | 20:04 | 20:54 | 21:31 | 21:27 | 20:41 | 19:33 | 18:25 | 16:26 | 16:01
14 | 08:14 | 07:30 | 06:31 | 06:20 | 05:22 | 04:53 | 05:09 | 05:53 |06:43 | 07:33 | 07:28 | 08:11
| 16:28 | 17:23 | 18:13  |20:06  |20:56 | 21:32  |21:226  [20:39  |19:31  |18:22 | 16:24 | 16:01
15|08:13 | 07:28 | 06:28 | 06:18 | 05:20 | 04:53 | 05:10 | 05:55 | 06:45  |07:35 | 07:29 | 08:12
| 16:30 | 17:25 | 18:15  |20:08  |20:57  |21:32  |21:225  [20:37  |19:29  |18:220 | 16:23 | 16:01
16 | 08:12 | 07:26 | 06:26 | 06:16 | 05:19  |04:52  |05:11 | 05:57 | 06:47 |07:36 | 07:31 | 08:13
| 16:31 | 17:27 | 18:17  |20:09  |20:59  |21:33  |21:24  |20:35  |19:26  |18:18  |16:21 | 16:02
17 | 08:11 | 07:24 | 06:24 | 06:13 | 05:17 | 04:52 | 05:12 | 05:58 | 06:48 | 07:38 | 07:33 | 08:14
| 16:33 | 17:29 | 18:18 | 20:11 | 21:00 | 21:33 | 21:23 | 20:33 | 19:24 | 18:16 | 16:20 | 16:02
18 | 08:10 | 07:22 | 06:21 | 06:11 | 05:16 | 04:52 | 05:13 | 06:00 | 06:50 | 07:40 | 07:35 | 08:14
| 16:35 | 17:30 | 18:20 | 20:13 | 21:02 | 21:34 | 21:22 | 20:31 | 19:22 | 18:14 | 16:19 | 16:02
19 | 08:09  |07:20 | 06:19 | 06:09 | 05:14 | 04:52 | 05:15 | 06:01 | 06:52  |07:42 | 07:36 | 08:15
|16:36 | 17:32 | 18:22  |20:15  |21:03  |21:34  |21:221  [20:29 | 19:19  [18:12  |16:17 | 16:02
2008:08 | 07:18 |06:17  |06:07 |05:13 | 04:52 | 05:16 |06:03 | 06:53 | 07:43 | 07:38 | 08:16
| 16:38 | 17:34 | 18:24 | 20:16 | 21:05 | 21:34 | 21:20 | 20:27 | 19:17 | 18:10 | 16:16 | 16:03
21]08:07 |07:16 |06:15 |06:05  |05:12 | 04:53 | 05:17 |06:05 |06:55 |07:45 | 07:40 | 08:16
| 16:40 | 17:36 | 18:25 | 20:18 | 21:06 | 21:34 | 21:18 | 20:25 | 19:15 | 18:07 | 16:15 | 16:03
22108:06 |07:14 |06:12  ]06:03  |05:10 | 04:53 | 05:19 | 06:06 | 06:56 | 07:47 | 07:41 | 08:17
| 16:41 | 17:38 | 18:27 | 20:20 | 21:08 | 21:35 | 21:17 | 20:23 | 19:13 | 18:05 | 16:14 | 16:03
23108:05 | 07:12 |06:10 ]|06:01  |05:09 |04:53  |05:20 |06:08 |06:58 | 07:49 | 07:43 | 08:17
| 16:43 | 17:40 | 18:29 | 20:21 | 21:09 | 21:35 | 21:16 | 20:21 | 19:10 | 18:03 | 16:13 | 16:04
24 | 08:04 | 07:10 | 06:08 | 05:59 | 05:08 | 04:53 | 05:21 | 06:09 | 07:00 | 07:50 | 07:45 | 08:18
| 16:45 | 17:41 | 18:30 | 20:23 | 21:10 | 21:35 | 21:15 | 20:18 | 19:08 | 18:01 | 16:12 | 16:05
25 | 08:03 | 07:08 | 06:05 | 05:57 | 05:07 | 04:54 | 05:23 | 06:11 | 07:01 | 06:52 | 07:46 | 08:18
| 16:46 | 17:43 | 18:32  |20:25  |21:12  |21:35  |21:13  [20:16  |19:06  |16:59 | 16:11 | 16:05
26 | 08:01 | 07:06 | 06:03 | 05:55 | 05:06 | 04:54 | 05:24 | 06:13 | 07:03 | 06:54 | 07:48 | 08:18
| 16:48 | 17:45 | 18:34 | 20:26 | 21:13 | 21:35 | 21:12 | 20:14 | 19:03 | 16:57 | 16:10 | 16:06
27108:00 | 07:04 | 06:01 | 05:53 | 05:05 |04:55 | 05:26 | 06:14 | 07:05 | 06:56 | 07:49 | 08:19
| 16:50 | 17:47 | 18:36 | 20:28 | 21:14 | 21:35 | 21:10 | 20:12 | 19:01 | 16:55 | 16:09 | 16:07
28 | 07:59 | 07:02 | 05:58 | 05:51 | 05:03 | 04:55 | 05:27 | 06:16 | 07:06 | 06:58 | 07:51 | 08:19
| 16:52 | 17:49 | 18:37 | 20:30 | 21:15 | 21:35 | 21:09 | 20:10 | 18:59 | 16:53 | 16:08 | 16:07
29| 07:57 | | 06:56 | 05:49 | 05:02 | 04:56 | 05:29 | 06:18  |07:08 | 06:59 | 07:52 | 08:19
| 16:54 | | 19:39 | 20:31 | 21:17 | 21:35 | 21:07 | 20:08 | 18:56 | 16:51 | 16:07 | 16:08
30 | 07:56 | | 06:54 | 05:47  |05:01 | 04:56 | 05:30 | 06:19  |07:09 |07:01 | 07:54 | 08:19
| 16:55 | | 19:41 | 20:33 | 21:18 | 21:34 | 21:06 | 20:05 | 18:54 | 16:50 | 16:06 | 16:09
31|07:54 | | 06:52 | | 05:01 | ]05:31 | 06:21 | |07:03 | | 08:19
| 16:57 | |19:42 | |21:19 | | 21:04  |20:03 | | 16:48 | | 16:10
Sonnenscheinstunden | 259 | 278 | 367 | 416 | 485 | 498 | 501 | 453 | 381 | 332 | 267 | 244

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

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

windPRO 3.1.633 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk 29.06.2018 12:15/ 21 WI nd PRO .



Projekt:

LQM

SHADOW - Kalender

Berechnung: 180605_PG_ZB_2xV150-4.2MW_+_1xV136-4.2MWSchattenrezeptor: S - I0 14
Voraussetzungen fiir Berechnung des Schattenwurfs
Die dargestellten Zeiten sind die astronomisch maximal mdgliche Beschattungsdauer, berechnet unter folgenden Annahmen:

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

Die Windenergieanlage/n ist/sind immer in Betrieb

|Januar
1]08:19
| 16:12
2| 08:19
| 16:13
308:19
| 16:14
4 08:19
| 16:15
5 08:19
| 16:16
6 08:18
| 16:17
708:18
| 16:19
8 08:17
| 16:20
9| 08:17
| 16:21
10 | 08:16
| 16:23
11| 08:16
| 16:24
12 | 08:15
| 16:25
13| 08:15
| 16:27
14| 08:14
| 16:28
15| 08:13
| 16:30
16 | 08:12
| 16:32
17 | 08:11
| 16:33
18 | 08:10
| 16:35
19 | 08:09
| 16:36
20 | 08:08
| 16:38
21 08:07
| 16:40
22| 08:06
| 16:41
23] 08:05
| 16:43
24| 08:04
| 16:45
25 08:03
| 16:47
26 | 08:01
| 16:48
27| 08:00
| 16:50
28| 07:59
| 16:52
29| 07:57
| 16:54
30 | 07:56
| 16:56
31107:54
| 16:57

Sonnenscheinstunden | 260
astr.max.mogl.Beschattung |

22

24

26

29

30

30

31

31

32

32

359

| Februar

08:56 (2) | 17:38
08:32 (2) | 07:12
08:56 (2) | 17:40
08:31 (2) | 07:10
08:57 (2) | 17:41
08:30 (2) | 07:08
08:59 (2) | 17:43
08:29 (2) | 07:06
08:59 (2) | 17:45
08:30 (2) | 07:04
09:00 (2) | 17:47
08:29 (2) | 07:02
09:00 (2) | 17:49
08:30 (2) |
09:01 (2) |
08:29 (2) |
09:01 (2) |
08:29 (2) |
09:01 (2) |

32

32

31

31

30

29

28

26

24

22

18

13

319

| Mérz

08:30 (2) | 07:00
09:02 (2) | 17:50
08:30 (2) | 06:57
09:02 (2) | 17:52
08:30 (2) | 06:55
09:01 (2) | 17:54
08:31 (2) | 06:53
09:02 (2) | 17:56
08:31 (2) | 06:51
09:01 (2) | 17:58
08:32 (2) | 06:49
09:01 (2) | 17:59
08:32 (2) | 06:46
09:00 (2) | 18:01
08:33 (2) | 06:44
08:59 (2) | 18:03
08:34 (2) | 06:42
08:58 (2) | 18:05
08:36 (2) | 06:40
08:58 (2) | 18:06
08:38 (2) | 06:38
08:56 (2) | 18:08
08:40 (2) | 06:35
08:53 (2) | 18:10
08:45 (2) | 06:33
08:48 (2) | 18:12

| 06:31

| 18:13

| 06:28

| 18:15

| 06:26

| 18:17

| 06:24

| 18:19

| April

| 06:49
| 19:44
| 06:47
| 19:46
| 06:45
| 19:48
| 06:43
| 19:49

| Mai | Juni | Juli | August

04:57 | 05:33
21:34 | 21:03
04:58 | 05:35
21:34 | 21:01
04:58 | 05:36
21:33 | 20:59
04:59 | 05:38
21:33 | 20:58
05:00 | 05:39
21:33 | 20:56
05:01 | 05:41
21:32 | 20:54
05:02 | 05:42
21:32 | 20:52
05:03 | 05:44
21:31 | 20:50
05:04 | 05:46
21:30 | 20:49
05:05 | 05:47
21:29 | 20:47
05:06 | 05:49
21:29 | 20:45
05:07 | 05:50
21:28 | 20:43
05:08 | 05:52
21:27 | 20:41
05:09 | 05:54
21:26 | 20:39
05:10 | 05:55
21:25 | 20:37
05:11 | 05:57
21:24 | 20:35
05:12 | 05:58
21:23 | 20:33
05:14 | 06:00
21:22 | 20:31
05:15 | 06:02
21:21 | 20:29
05:16 | 06:03
21:20 | 20:27
05:17 | 06:05
21:18 | 20:25
05:19 | 06:06
21:17 | 20:23
05:20 | 06:08
21:16 | 20:21
05:22 | 06:10
21:15 | 20:18
05:23 | 06:11
21:13 | 20:16
05:24 | 06:13
21:12 | 20:14
05:26 | 06:15
21:10 | 20:12
05:27 | 06:16
21:09 | 20:10
05:29 | 06:18
21:07 | 20:08
05:30 | 06:19
21:06 | 20:05
05:32 | 06:21
21:04 | 20:03

501 | 453

|

Lizenzierter Anwender:
VSB Neue Energien Deutschland GmbH
Schweizer StraBe 3a
DE-01069 Dresden

+49 (0) 351 /211 83 - 46
Bernd.Hemmers / marina.eismann@vsb.energy

Berechnet:

29.06.2018 11:57/3.1.633

| SeptembefOktober | November

| 06:23 | 07:11 | 07:05

| 20:01 | 18:52 | 16:46 23
| 06:24 | 07:13 | 07:06

| 19:59 | 18:49 | 16:44 25
| 06:26 | 07:15 | 07:08

| 19:56 | 18:47 | 16:42 27
| 06:27 | 07:16 | 07:10

| 19:54 | 18:45 | 16:41 28
| 06:29 | 07:18 | 07:12

| 19:52 | 18:43 | 16:39 30
| 06:31 | 07:20 | 07:14

| 19:50 | 18:40 | 16:37 30
| 06:32 | 07:21 | 07:15

| 19:47 | 18:38 | 16:35 31
| 06:34 | 07:23 | 07:17

| 19:45 | 18:36 | 16:34 31
| 06:36 | 07:25 | 07:19

| 19:43 | 18:34 | 16:32 31
| 06:37 | 07:26 | 07:21

| 19:40 | 18:31 | 16:30 32
| 06:39 | 07:28 | 07:23

| 19:38 | 18:29 | 16:29 32
| 06:40 | 07:30 | 07:24

| 19:36 | 18:27 | 16:27 32
| 06:42 | 07:31 | 07:26

| 19:34 | 18:25 | 16:26 31
| 06:44 | 07:33 | 07:28

| 19:31 | 18:23 | 16:24 31
| 06:45 | 07:35 | 07:30

| 19:29 | 18:20 | 16:23 30
| 06:47 | 07:37 | 07:31

| 19:27 | 18:18 | 16:22 30
| 06:48 | 07:38 | 07:33

| 19:24 | 18:16 | 16:20 29
| 06:50 | 07:40 | 07:35

| 19:22 | 18:14 | 16:19 26
| 06:52 | 07:42 | 07:36

| 19:20 | 18:12 | 16:18 24
| 06:53 | 07:43 | 07:38

| 19:17 | 18:10 | 16:16 22
| 06:55 | 07:45 | 07:40

| 19:15 | 18:08 | 16:15 19
| 06:56 | 07:47 | 07:41

| 19:13 | 18:06 | 16:14 17
| 06:58 | 07:49 | 07:43

| 19:10 | 18:04 | 16:13 14
| 07:00 | 07:50 | 07:45

| 19:08 | 18:01 | 16:12 11
| 07:01 | 06:52 | 07:46

| 19:06 | 16:59 | 16:11 8
| 07:03 | 06:54 | 07:48

| 19:03 | 16:57 | 16:10 3
| 07:05 | 06:56 | 07:49

| 19:01 | 16:56 | 16:09

| 07:06 | 06:58 | 07:51

| 18:59 | 16:54 | 16:08

| 07:08 | 06:59 08:13 (2) | 07:52

| 18:56 | 16:52 7 08:20(2) | 16:07

| 07:10 | 07:01 08:09 (2) | 07:54

| 18:54 | 16:50 15 08:24(2) | 16:07

| | 07:03 08:06 (2) |

| |16:48 19  08:25(2) |

| 381 | 332 | 267

| | 41 | 647

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

Tag im Monat Sonnenaufgang  (SS:MM)
Sonnenuntergang (SS:MM)

Minuten mit Schatten

Zeitpunkt (SS:MM) Schattenanfang

Zeitpunkt (SS:MM) Schattenende

windPRO 3.1.633 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk

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

29.06.2018 12:15/ 22

| Dezember

08:04 (2) | 07:55
08:27 (2) | 16:06
08:03 (2) | 07:57
08:28 (2) | 16:05
08:02 (2) | 07:58
08:29 (2) | 16:05
08:02 (2) | 08:00
08:30 (2) | 16:04
08:01 (2) | 08:01
08:31 (2) | 16:04
08:01 (2) | 08:02
08:31 (2) | 16:03
08:01 (2) | 08:03
08:32 (2) | 16:03
08:01 (2) | 08:05
08:32 (2) | 16:02
08:01 (2) | 08:06
08:32 (2) | 16:02
08:01 (2) | 08:07
08:33 (2) | 16:02
08:01 (2) | 08:08
08:33 (2) | 16:02
08:01 (2) | 08:09
08:33 (2) | 16:02
08:02 (2) | 08:10
08:33 (2) | 16:02
08:01 (2) | 08:11
08:32 (2) | 16:02
08:02 (2) | 08:12
08:32 (2) | 16:02
08:02 (2) | 08:13
08:32 (2) | 16:02
08:03 (2) | 08:14
08:32 (2) | 16:02
08:05 (2) | 08:14
08:31 (2) | 16:02
08:07 (2) | 08:15
08:31 (2) | 16:02
08:09 (2) | 08:16
08:31 (2) | 16:03
08:11 (2) | 08:16
08:30 (2) | 16:03
08:12 (2) | 08:17
08:29 (2) | 16:04
08:14 (2) | 08:17
08:28 (2) | 16:04
08:16 (2) | 08:18
08:27 (2) | 16:05
08:18 (2) | 08:18
08:26 (2) | 16:05
08:19 (2) | 08:18
08:22 (2) | 16:06
| 08:19
| 16:07
| 08:19
| 16:08
| 08:19
| 16:09
| 08:19
| 16:09
| 08:19
| 16:10
| 245
|

windPRO



Projekt:

LQM

SHADOW - Grafischer Kalender
Berechnung: 180605_PG_ZB_2xV150-4.2MW_+_1xV136-4.2MW

Lizenzierter Anwender:

VSB Neue Energien Deutschland GmbH
Schweizer StraBe 3a

DE-01069 Dresden

+49 (0) 351 /21183 -46

Bernd.Hemmers / marina.eismann@vsb.energy

Berechnet:

29.06.2018 11:57/3.1.633
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Jan Feb Mrz Apr  Mai Jun Jul Aug Sep OK Nov Dez Jan Jan Feb Mrz Apr Mai  Jun Jul Aug Sep OK Nov Dez Jan
Monat Monat
WEA

B vESTAS V150-4,2 MW 4200 150.0 10! NH: 16,0 m (Ges:241,0 m) (50)
B 3 vcs7AS vi50-4,2 MW 4200 150.0 10! NH: 16,0 m (Ges:241,0 m) (127)

windPRO 3.1.633 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk
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Projekt:

LQM

Lizenzierter Anwender:

VSB Neue Energien Deutschland GmbH
Schweizer StraBe 3a

DE-01069 Dresden
+49 (0) 351 /211 83 - 46

BerPd.Hemmers / marina.eismann@vsb.energy
Berechnet:

29.06.2018 11:57/3.1.633
SHADOW - Grafischer Kalender

Berechnung: 180605_PG_ZB_2xV150-4.2MW_+_1xV136-4.2MW
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2: VESTAS V136-4,2MW 4200 136.0 !0O! NH: 115,0 m (Ges:183,0 m) (55)

windPRO 3.1.633 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk

20062018 12:6/2  WINAPRO .



Projekt:

LQM

SHADOW - Grafischer Kalender

Berechnung: 180605_PG_ZB_2xV150-4.2MW_+_1xV136-4.2MW
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Lizenzierter Anwender:

VSB Neue Energien Deutschland GmbH
Schweizer StraBe 3a

DE-01069 Dresden

+49 (0) 351 /21183 -46

Bernd.Hemmers / marina.eismann@vsb.energy

Berechnet:

29.06.2018 11:57/3.1.633
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B vESTAS V150-4,2 MW 4200 150.0 10! NH: 16,0 m (Ges:241,0 m) (50)
2: VESTAS V136-4,2MW 4200 136.0 10! NH: 115,0 m (Ges:183,0 m) (55)
B 3 vcs7As v150-4,2 MW 4200 150.0 10! NH: 16,0 m (Ges:241,0 m) (127)

windPRO 3.1.633 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk
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Projekt:

LQM

SHADOW - Grafischer Kalender

Berechnung: 180605_PG_ZB_2xV150-4.2MW_+_1xV136-4.2MW

S: 1014

—1

Zeit

L~

06:00 [~

e

—]
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WEA

2: VESTAS V136-4,2MW 4200 136.0 !0O! NH: 115,0 m (Ges:183,0 m) (55)

Mai

Jun  Jul Aug
Monat

Sep Ok Nov Dez Jan

windPRO 3.1.633 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk

Lizenzierter Anwender:

VSB Neue Energien Deutschland GmbH
Schweizer StraBe 3a

DE-01069 Dresden

+49 (0) 351 /21183 -46

Bernd.Hemmers / marina.eismann@vsb.energy

Berechnet:

29.06.2018 11:57/3.1.633

20062018 12:16/4  WINAPRO .



Projekt: Lizenzierter Anwender:
LQM VSB Neue Energien Deutschland GmbH
Schweizer StraBe 3a
DE-01069 Dresden
+49 (0) 351 /21183 -46
Bernd.Hemmers / marina.eismann@vsb.energy

Berechnet:

29.06.2018 11:57/3.1.633

SHADOW - Karte
Berechnung: 180605_PG_7B_2xV150-4.2MW_+_1xV136-4.2MW

Stunden/Jahr,

\\" _ | Astron.max.mégl

|

|
R

0 1 2 3 4 km
Karte: WindPRO map , MaBstab 1:100.000, Mitte: Geo WGS 84 Ost: 12°07'12,38" Ost Nord: 51°46'48,51" Nord
A Neue WEA s Schattenrezeptor
Hohe der Schattenkarte: Hohenlinien: 4238+Umgebung_h_UTMZ33.wpo (5)

windPRO 3.1.633 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk 29.06.2018 12:16 / 1 W|nd PRO .



Anlage 5: WindPRO-Ergebnis Gesamtbelastung



Projekt:

LQM

SHADOW - Hauptergebnis

Lizenzierter Anwender:

VSB Neue Energien Deutschland GmbH
Schweizer StraBe 3a

DE-01069 Dresden

+49 (0) 351 /211 83 - 46

Bernd.Hemmers / marina.eismann@vsb.energy

Berechnet:

29.06.2018 11:46/3.1.633

Berechnung: 180604_PG_GB 24 WEA+2xV150-4,2MW+ 1xV136-4,2MW_BHe_ohne_Ab

Voraussetzungen fiir Berechnung des Schattenwurfs

Beschattungsbereich der WEA T\
Schatten nur relevant, wo Rotorblatt mind. 20% der Sonne verdeckt \Q ASh= Mosigkau
Siehe WEA-Tabelle =~
25 L
Minimale relevante Sonnenhdhe lber Horizont 3° ok A{_7 D:
Tage zwischen Berechnungen 1 Tag(e) ¥4
Berechnungszeitsprung 1 Minuten ao;@;@ b {
Die dargestellten Zeiten sind die astronomisch maximal mégliche =" 3 111%215* = E
Beschattungsdauer, berechnet unter folgenden Annahmen: /“ | = ,r7-. -
Die Sonne scheint taglich von Sonnenauf- bis -untergang = | 13,1448 L
Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung %"’ ‘ & 0 ™ 7--'-"-D,G -
Die Windenergieanlage/n ist/sind immer in Betrieb \ leteﬁd&rf '/’ )i 4 @H \
X S 25
Eine WEA wird nicht berticksichtigt, wenn sie von keinem Teil der — il “\.‘ { e 2026
Rezeptorfliche aus sichtbar ist. Die Sichtbarkeitsberechnung basiert auf N\ \\ { P 1&.427 =
den folgenden Annahmen: \"1' N 23 ]
Verwendete Hohenlinien: Hohenlinien: 4238+Umgebung_h_UTMZ33.wpo (5) \ Lausigk Ny
Hindernisse in Berechnung verwendet \ N WIK
Augenhohe: 1,5 m | Naundorf
Rasterauflgsung: 10,0 m 7 Quellendorf
S Friecrichedorf 3
Alle Koordinatenangaben in: B MaBstab 1:100.000 —
Geo DMS: WGS 84 A Neue WEA X Existierende WEA s Schattenrezeptor
WEA
WEA-Typ Schattendaten
X(Ost) Y(Nord) Z Beschreibung Aktuell Hersteller Typ Nenn-  Rotor- Nabenhohe Beschatt.- U/min
leistung durchmesser Bereich
[m] (kw]  [m] [m] [m] [U/min]
1 12°06'36,94" Ost 51°47'28,59" Nord 75,4 VESTAS V150... Ja VESTAS  V150-4,2 MW-4.200 4.200 150,0 166,0 901 10,4
2 12°07'30,70" Ost 51°45'55,43" Nord 77,0 VESTAS V136... Ja VESTAS  V136-4,2MW-4.200 4.200 136,0 115,0 1 816 10,8
3 12°06'27,04" Ost 51°47'08,35" Nord 75,0 VESTAS V150... Ja VESTAS  V150-4,2 MW-4.200 4.200 150,0 166,0 1.901 10,4
4 12°08'15,41" Ost 51°45'56,11" Nord 77,9 ENERCON E-9...Ja ENERCON E-92-2.350 2.350 92,0 138,4 1.513 16,0
5 12°07'48,92" Ost 51°46'32,41" Nord 77,5 ENERCON E-9...Ja ENERCON E-92-2.350 2.350 92,0 138,4 1.513 16,0
6 12°07'34,25" Ost 51°47'06,41" Nord 75,6 E 701842 Ja ENERCON E-66/18.70-1.800 1.800 70,0 114,0 1.484 22,0
7 12°07'20,18" Ost 51°46'57,72" Nord 75,0 E 701843 Ja ENERCON E-66/18.70-1.800 1.800 70,0 114,0 1.484 22,0
8 12°07'50,72" Ost 51°46'52,50" Nord 77,2 E 701844 Ja ENERCON E-66/18.70-1.800 1.800 70,0 114,0 1.484 22,0
9 12°07'49,06" Ost 51°47'00,12" Nord 77,0 E 701845 Ja ENERCON E-66/18.70-1.800 1.800 70,0 114,0 1.484 22,0
10 12°06'56,35" Ost 51°47'15,48" Nord 75,0 E 781493 Ja ENERCON E-70/E4-2.300 2.300 71,0 113,5 1.642 22,0
11 12°06'38,62" Ost 51°47'17,34" Nord 75,0 E 78297 Ja ENERCON E-70/E4-2.300 2.300 71,0 113,5 1.642 22,0
12 12°06'47,98" Ost 51°47'07,67" Nord 75,0 E 78298 Ja ENERCON E-70/E4-2.300 2,300 71,0 113,5 1.642 22,0
13 12°07'03,17" Ost 51°46'53,28" Nord 75,0 E 78299 Ja ENERCON E-70/E4-2.300 2.300 71,0 113,5 1.642 22,0
14 12°07'27,58" Ost 51°46'49,29" Nord 75,1 E 78300 Ja ENERCON E-70/E4-2.300 2300 71,0 113,5 1.642 22,0
15 12°07'24,15" Ost 51°46'37,41" Nord 76,3 E 78301 Ja ENERCON E-70/E4-2.300 2.300 71,0 113,5 1.642 22,0
16 12°07'41,70" Ost 51°46'42,02" Nord 76,6 E 78302 Ja ENERCON E-70/E4-2.300 2.300 71,0 113,5 1.642 22,0
17 12°07'58,17" Ost 51°46'38,67" Nord 77,5 E 78303 Ja ENERCON E-70/E4-2.300 2,300 71,0 113,5 1.642 22,0
18 12°07'35,06" Ost 51°46'29,80" Nord 77,5 E 78304 Ja ENERCON E-70/E4-2.300 2.300 71,0 113,5 1.642 22,0
19 12°07'47,66" Ost 51°46'21,85" Nord 77,5 E 78305 Ja ENERCON E-70/E4-2.300 2.300 71,0 113,5 1.642 22,0
20 12°07'52,98" Ost 51°46'12,74" Nord 77,5 E 78306 Ja ENERCON E-70/E4-2.300 2.300 71,0 113,5 1.642 22,0
21 12°07'58,08" Ost 51°46'03,54" Nord 77,5 E 78307 Ja ENERCON E-70/E4-2.300 2.300 71,0 113,5 1.642 22,0
22 12°08'03,40" Ost 51°45'54,43" Nord 77,9 E 78308 Ja ENERCON E-70/E4-2.300 2,300 71,0 113,5 1.642 22,0
23 12°08'08,61" Ost 51°45'45,29" Nord 78,5 E 78309 Ja ENERCON E-70/E4-2.300 2.300 71,0 113,5 1.642 22,0
24 12°08'03,89" Ost 51°46'28,61" Nord 77,5 E 78310 Ja ENERCON E-70/E4-2.300 2,300 71,0 113,5 1.642 22,0
25 12°08'08,87" Ost 51°46'19,93" Nord 77,5 E 78311 Ja ENERCON E-70/E4-2.300 2.300 71,0 113,5 1.642 22,0
26 12°08'15,45" Ost 51°46'11,66" Nord 77,5 E 78312 Ja ENERCON E-70/E4-2.300 2.300 71,0 113,5 1.642 22,0
27 12°08'20,27" Ost 51°46'02,95" Nord 77,6 E 78313 Ja ENERCON E-70/E4-2.300 2,300 71,0 113,5 1.642 22,0
Schattenrezeptor-Eingabe
Nr. Name X(Ost) Y(Nord) Z Breite Hohe Hoéhe Azimutwinkel Neigung des Ausrichtungsmodus
Uber Grund  (von Sud) Fensters
[m] [m] [m] [m] [°] [°]
AIO1 12°07'24,14" Ost 51°48'07,91" Nord 74,2 1,0 1,0 2,0 10,2 90,0 Feste Richtung
B IO 2 12°07'54,44" Ost 51°48'01,18" Nord 72,5 1,0 1,0 2,0 26,9 90,0 Feste Richtung
CIO3 12°07'54,77" Ost 51°47'39,60" Nord 71,4 1,0 1,0 2,0 33,5 90,0 Feste Richtung
DI04 12°07'49,93" Ost 51°47'42,06" Nord 70,0 1,0 1,0 2,0 27,9 90,0 Feste Richtung
EIO50st 12°08'09,03" Ost 51°47'03,60" Nord 77,5 1,0 1,0 2,0 -258,6 90,0 Feste Richtung
F 10 5Sid 12°08'09,03" Ost 51°47'03,60" Nord 77,5 1,0 1,0 2,0 27,2 90,0 Feste Richtung
GIO6 12°08'52,75" Ost 51°46'32,32" Nord 75,0 1,0 1,0 2,0 86,4 90,0 Feste Richtung

(Fortsetzung néchste Seite)...
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Lizenzierter Anwender:

VSB Neue Energien Deutschland GmbH
Schweizer StraBe 3a

DE-01069 Dresden

+49 (0) 351 /211 83 - 46

Bernd.Hemmers / marina.eismann@vsb.energy

Berechnet:

Projekt:

LQM

SHADOW - Hauptergebnis
Berechnung: 180604_PG_GB 24 WEA+2xV150-4,2MW+ 1xV136-4,2MW_BHe_ohne_Ab

...(Fortsetzung von letzter Seite)

29.06.2018 11:46/3.1.633

Nr. Name X(Ost) Y(Nord) Z Breite Hoéhe Hohe Azimutwinkel Neigung des Ausrichtungsmodus
Uber Grund  (von Sud) Fensters
[m] [m] [m] [m] [°] [°]
H IO 7a 12°08'40,85" Ost 51°46'25,58" Nord 76,2 1, 1, , 147,5 90,0 Feste Richtung
I1107b 12°08'40,40" Ost 51°46'22,90" Nord 76,4 1,0 1,0 2,0 49,3 90,0 Feste Richtung
JIo8 12°09'11,37" Ost 51°45'42,08" Nord 80,0 1,0 1,0 2,0 128,6 90,0 Feste Richtung
K IO 9a 12°07'43,40" Ost 51°45'20,28" Nord 80,0 1,0 1,0 2,0 217,9 90,0 Feste Richtung
LIO % 12°07'39,79" Ost 51°45'20,12" Nord 80,0 1,0 1,0 2,0 186,2 90,0 Feste Richtung
M IO 10 12°07'24,37" Ost 51°45'21,92" Nord 80,0 1,0 1,0 2,0 201,1 90,0 Feste Richtung
N IO 11a 12°06'52,02" Ost 51°46'30,10" Nord 75,8 1,0 1,0 2,0 -64,7 90,0 Feste Richtung
O IO 11b 12°06'50,52" Ost 51°46'31,08" Nord 75,7 1,0 1,0 2,0 -143,5 90,0 Feste Richtung
P IO 12a 12°05'33,36" Ost 51°47'15,08" Nord 75,0 1,0 1,0 2,0 -102,1 90,0 Feste Richtung
QIO 12b 12°05'32,29" Ost 51°47'12,52" Nord 75,0 1,0 1,0 2,0 -71,8 90,0 Feste Richtung
R IO 13 12°08'25,39" Ost 51°47'45,84" Nord 70,3 1,0 1,0 2,0 21,1 90,0 Feste Richtung
S10 14 12°06'49,15" Ost 51°46'15,83" Nord 76,6 1,0 1,0 2,0 -113,2 90,0 Feste Richtung
Berechnungsergebnisse
Schattenrezeptor
astron. max. mogl. Beschattungsdauer
Nr. Name Stunden/Jahr Schattentage/a Max.Schatten
Stunden/Tag
[Std/Jahr] [Tage/Jahr] [Std/Tag]
AIO1 15:59 48 0:25
B IO 2 8:11 32 0:20
CIO3 16:19 83 0:23
DIO 4 26:38 104 0:28
E IO 5 Ost 102:14 236 0:47
F 10 5 Sud 102:02 236 0:48
GIO6 47:18 201 0:29
H IO 7a 71:28 232 0:49
I1107b 120:53 301 0:46
JIo8 25:20 112 0:31
K IO 9a 0:00 0 0:00
LIO %9 0:00 0 0:00
M IO 10 0:00 0 0:00
N IO 11a 70:01 237 0:32
0O IO 11b 57:03 220 0:36
P IO 12a 43:09 113 0:39
QIO 12b 44:12 117 0:36
R IO 13 0:00 0 0:00
S10 14 60:25 221 0:33
Gesamtmenge der max. mogl. Beschattung an Rezeptoren pro WEA
Nr. Name Maximal
[Std/Jahr]
1 VESTAS V150-4,2 MW 4200 150.0 '0! NH: 166,0 m (Ges:241,0 m) (50) 70:26
2 VESTAS V136-4,2MW 4200 136.0 !0O! NH: 115,0 m (Ges:183,0 m) (55) 33:11
3 VESTAS V150-4,2 MW 4200 150.0 !O! NH: 166,0 m (Ges:241,0 m) (127)  36:11
4 ENERCON E-92 2350 92.0 !O! NH: 138,4 m (Ges:184,4 m) (19) 21:02
5 ENERCON E-92 2350 92.0 !0O! NH: 138,4 m (Ges:184,4 m) (20) 42:38
6 E 701842 11:24
7 E 701843 4:46
8 E 701844 42:46
9 E 701845 25:42
10 E 781493 13:30
11 E 78297 10:09
12 E 78298 12:26
13 E 78299 2:42
14 E 78300 13:42
15 E 78301 43:13
16 E 78302 43:51
17 E 78303 41:46
18 E 78304 30:21
19 E 78305 20:28
20 E 78306 19:44

(Fortsetzung néchste Seite)...
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Projekt: Lizenzierter Anwender:
LQM VSB Neue Energien Deutschland GmbH
Schweizer StraBe 3a
DE-01069 Dresden
+49 (0) 351 /211 83 - 46
Bernd.Hemmers / marina.eismann@vsb.energy

Berechnet:

29.06.2018 11:46/3.1.633

SHADOW - Hauptergebnis
Berechnung: 180604_PG_GB 24 WEA+2xV150-4,2MW+ 1xV136-4,2MW_BHe_ohne_Ab

...(Fortsetzung von letzter Seite)

Nr. Name Maximal

[Std/Jahr]
21 E 78307 18:49
22 E 78308 14:08
23 E 78309 3:18
24 E 78310 33:09
25 E 78311 32:42
26 E 78312 22:28
27 E 78313 24:53

Summen in Rezeptortabelle und WEA-Tabelle kénnen sich unterscheiden, da eine WEA gleichzeitig an zwei oder mehr Rezeptoren Beschattung verursachen kann und/oder ein Rezeptor gleichzeitig von
zwei oder mehr WEA beschattet werden kann.
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Projekt: Lizenzierter Anwender:
LQM VSB Neue Energien Deutschland GmbH
Schweizer StraBe 3a
DE-01069 Dresden
+49 (0) 351 /211 83 - 46
Bernd.Hemmers / marina.eismann@vsb.energy

Berechnet:

29.06.2018 11:46/3.1.633

SHADOW - Kalender

Berechnung: 180604_PG_GB 24 WEA+2xV150-4,2MW+ 1xV136-4,2MW_BHe_ohne_AbSchattenrezeptor: A-10 1
Voraussetzungen fiir Berechnung des Schattenwurfs
Die dargestellten Zeiten sind die astronomisch maximal mdgliche Beschattungsdauer, berechnet unter folgenden Annahmen:

Die Sonne scheint taglich von Sonnenauf- bis -untergang

Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung

Die Windenergieanlage/n ist/sind immer in Betrieb

|Januar | Februar |Marz | April | Mai | Juni | Juli | August | Sep erOktok | k | Dezember
1]08:19 14:45(1) | 07:53 | 07:00 | 06:49 | 05:45  |05:00 |04:57  [05:33  |06:23 | 07:11 | 07:05 | 07:55 14:36 (1)
|16:11 23 15:08(1) | 16:59 | 17:50 | 19:44  [20:35  [21:20  [21:34  [21:03 [ 20:01 | 18:52 | 16:46 |16:06 14 14:50 (1)
2]08:19 14:45(1) | 07:51 | 06:57 | 06:47 | 05:43  |04:59 | 04:57 | 05:35 | 06:24  [07:13 | 07:07 | 07:57 14:35 (1)
|16:13 23 15:08(1) |17:01  [17:52  |19:46  |20:36 | 21:21 | 21:34  |21:01 [ 19:59 | 1849 | 16:44 | 16:05 16 14:51(1)
3]08:19 14:46 (1) | 07:50 | 06:55 | 06:45 | 05:41  |04:58 | 04:58 | 05:36 | 06:26 | 07:15 | 07:08 | 07:58 14:35 (1)
| 16:14 22 15:08(1) | 17:03 | 17:54 | 19:48  [20:38  [21:23  [21:34  [20:59 | 19:56 | 18:47 | 16:42 |16:04 18 14:53(1)
4108:19 14:47 (1) | 07:48 | 06:53 | 06:42 | 05:39  |04:57  [04:59  [05:38 | 06:27 | 07:16 | 07:10 | 08:00 14:34 (1)
| 16:15 22 15:09(1) | 17:05  [17:56 [ 19:49  |20:40 | 21:24  [21:33 | 20:58 | 19:54 | 1845 | 16:40 | 16:04 19  14:53(1)
5]08:19 14:47 (1) | 07:46 | 06:51 | 06:40 | 05:37  |04:57  [05:00 |05:39 |06:29  |07:18 | 07:12 | 08:01 14:34 (1)
| 16:16 21 15:08(1) | 17:06  |17:58 | 19:51  |20:41 | 21:25  [21:33 | 20:56 | 19:52 | 1843 | 16:39 | 16:03 19  14:53(1)
6| 08:18 14:48 (1) | 07:45 | 06:49 | 06:38 | 05:35  |04:56  |05:01  |05:41  |06:31 | 07:20 | 07:14 | 08:02 14:35 (1)
|16:17 21 15:09(1) | 17:08 | 17:59 | 19:53  [20:43  [21:26  [21:32  [20:54 | 19:50 [ 18:40 | 16:37 [16:03 20 14:55(1)
7]08:18 14:49 (1) | 07:43 | 06:46 | 06:36 | 05:34  [04:55 [ 05:01 | 05:42  |06:32  [07:21 | 07:15 | 08:04 14:34 (1)
|16:18 19 15:08(1) |17:10  [18:01  |19:54  |20:45  |21:26  |21:32  |20:52 | 19:47 | 1838 | 16:35 | 16:03 21  14:55(1)
8] 08:18 14:50 (1) | 07:41 | 06:44 | 06:33  |05:32  |04:55 [ 05:02 | 05:44 | 06:34  |07:23 | 07:17 | 08:05 14:34 (1)
|16:20 19 15:09 (1) | 17:12 | 18:03 | 19:56  [20:46  |21:27  [21:31 [ 20:51 [ 19:45 [ 18:36 | 16:34 [16:02 22 14:56 (1)
9| 08:17 14:51 (1) | 07:40 | 06:42 | 06:31 | 05:30  |04:54  [05:03 | 0545 |06:35 | 07:25 | 07:19 | 08:06 14:34 (1)
|16:21 17 15:08(1) | 17:14  [18:05  |19:58  |20:48  |21:28  [21:30  [20:49 | 19:43 | 18:34 | 16:32 |16:02 22 14:56 (1)
10 | 08:17 14:52 (1) | 07:38 [ 06:40 | 06:29 | 05:28  |04:54 | 05:04 | 05:47 |06:37  |07:26 | 07:21 | 08:07 14:35 (1)
|16:22 16 15:08(1) | 17:16  |18:06  |19:59  |20:50  |21:29  [21:30 | 20:47 | 19:40 | 1831 | 16:30 | 16:02 23 14:58 (1)
11]08:16 14:54 (1) | 07:36 | 06:37 | 06:27 | 05:27  |04:54 [ 05:05 | 05:49 | 06:39 | 07:28 | 07:23 | 08:08 14:35 (1)
|16:24 14 15:08(1) | 17:18 | 18:08  [20:01  [20:51  [21:30  [21:29  [20:45 | 19:38 [ 18:29 | 16:29 [16:02 23 14:58(1)
12 | 08:15 14:55 (1) | 07:34 | 06:35 | 06:24 | 05:25  [04:53 [ 05:06 | 05:50 | 06:40  [07:30 | 07:24 | 08:09 14:36 (1)
|16:25 12 15:07(1) |17:19  [18:10  [20:03  |20:53  |21:30  |21:28 | 20:43 | 19:36 | 1827 | 16:27 | 16:01 23 14:59 (1)
13 | 08:15 14:57 (1) | 07:32 | 06:33 | 06:22 | 05:24  |04:53 [ 05:07 | 05:52  |06:42  |07:31 | 07:26 | 08:10 14:36 (1)
| 16:27 9 1506 (1) [17:21  [18:12  |20:04  |20:54  [21:31  [21:27 | 20:41 | 19:34 | 18:25 | 16:26 [16:01 23 14:59 (1)
14 | 08:14 15:00 (1) | 07:30 | 06:31 | 06:20 | 05:22  |04:53  [05:09  |05:53 | 06:43 | 07:33 | 07:28 | 08:11 14:36 (1)
| 16:28 4 15:04(1) | 17:23 | 1813  [20:06  |20:56  |21:32  |21:26 | 20:39  [19:31 [ 18:22 | 16:24 |16:01 24  15:00 (1)
15 | 08:13 |07:28 | 06:28  |06:18  |05:20 | 04:53 | 05:10 | 05:55  |06:45 | 07:35 | 07:30 | 08:12 14:37 (1)
| 16:30 |17:25 | 1815  [20:08  |20:57  |21:32  |21:25 | 20:37 19229 | 18:20 | 16:23 | 16:01 23 15:00 (1)
16 | 08:12 |07:26 | 06:26  |06:16  |05:19 | 04:53 | 05:11  |05:57 | 06:47  [07:37 | 07:31 | 08:13 14:37 (1)
| 16:31 |17:27 | 1817  |20:10  [20:59  [21:33  [21:24  [20:35 [ 19:27 [ 18:18 | 16:21 [16:02 24 15:01 (1)
17| 08:11 |07:25 | 06:24 | 06:14  |05:17 | 04:52 | 05:12 | 05:58  |06:48  |07:38 | 07:33 | 08:14 14:37 (1)
| 16:33 |17:29 | 1819  [20:11  [21:00  |21:33  |[21:23  [20:33  [19:224 | 18:16 | 16:20 |16:02 24 15:01(1)
18 | 08:10 |07:23 | 06:22  |06:11 | 05:16 | 04:52 | 05:13 | 06:00 | 06:50 | 07:40 | 07:35 | 08:14 14:38 (1)
| 16:35 |17:30 | 1820  [20:13  [21:02  |21:34 2122 [20:31 1922 [ 18:14 | 16:19 |16:02 24 15:02 (1)
19 | 08:09 |07:21 | 06:19 | 06:09 |05:15  |[04:52  |05:15 | 06:01 |06:52 |07:42 | 07:36 | 08:15 14:38 (1)
| 16:36 |17:32 | 1822  |20:15  [21:03  |21:3¢  [21:21  [20:29  [19:20  [18:12 | 16:18 |16:02 24 15:02 (1)
20 | 08:08 |07:199 | 06:17  |06:07  |05:13 | 04:53 | 05:16 | 06:03  |06:53 | 07:43 | 07:38 | 08:16 14:38 (1)
| 16:38 |17:3¢ | 1824  |20:16  |21:05  |21:3¢  |21:20 | 20:27  [19:17  |18:10 | 16:16 | 16:03 24 15:02 (1)
21 | 08:07 |07:16 | 06:15  [06:05  |05:12 | 04:53 | 05:17 | 06:05 | 06:55 | 07:45 | 07:40 | 08:16 14:39 (1)
| 16:40 |17:36 | 18:25  |20:18  [21:06  |21:35  [21:19  [20:25 [ 19:15 | 18:08 | 16:15 [16:03 24 15:03 (1)
22 | 08:06 |07:144 | 06:12  |06:03  |05:10 | 04:53 | 05:19 | 06:06  |06:56 | 07:47 | 07:41 | 08:17 14:39 (1)
| 16:41 |17:38 | 18:27  |20:20  |21:08  |21:35  |21:17  [20:23  [19:13 [ 18:05 | 16:14 | 16:04 24 15:03 (1)
23 | 08:05 |07:12 | 06:100  |06:01  |05:09 |04:53 | 05:20 | 06:08 |06:58 | 07:49 | 07:43 | 08:17 14:40 (1)
| 16:43 |17:40 | 1829  [20:21  |21:09  |21:35  |21:16  [20:21 [ 19:10 [ 18:03 | 16:13 | 16:04 24  15:04 (1)
24 | 08:04 |07:10 | 06:08 |05:559  |05:08 |04:53  [05:21 | 06:10  |07:00 |07:50 | 07:45 | 08:18 14:40 (1)
| 16:45 |17:41 | 1831  [20:23  [21:10  |21:35  [21:15 | 20:18  [19:08  |18:01 | 16:12 |16:05 24 15:04 (1)
25 | 08:03 | 07:08 | 06:05 |05:57  |05:07 |04:54 |05:223 |06:11  [07:01 | 06:52 | 07:46 | 08:18 14:40 (1)
| 16:46 |17:43 | 1832  |20:25  |21:12 |21:35 | 2113 |20:16 | 19:06 | 16:59 | 16:11 | 16:05 25  15:05(1)
26 | 08:01 | 07:06 ] 06:03 [05:55  |05:06 | 04:54 | 05:24 |06:13  |07:03 | 06:54 | 07:48 | 08:19 14:42 (1)
| 16:48 |17:45 | 18:34  |20:26  |21:13  [21:35  [21:12  [20:14 [ 19:03 | 16:57 | 16:10 [16:06 24 15:06 (1)
27 | 08:00 | 07:04 | 06:01  |05:53  |05:05 |04:55 |05:26 |06:14  [07:05 | 06:56 | 07:49 | 08:19 14:42 (1)
| 16:50 |17:47 | 1836  |20:28  |21:14  |21:35 | 21:10 | 20:12  [19:01 | 16:55 | 16:09 | 16:07 24  15:06 (1)
28 | 07:59 |07:02 | 05:58  |05:51  |05:04 |04:55 |05:27 |06:16 |07:06 | 06:58 | 07:51 14:40 (1) | 08:19 14:43 (1)
| 16:52 |17:49 | 1837  [20:30  |21:16  |21:35  [21:09  |20:10 | 18:59 [ 16:53 | 16:08 4 14144 (1) | 16:07 23  15:06 (1)
29 | 07:57 | | 06:56 | 05:49 | 05:03  |04:56  |05:29 | 06:18 | 07:08 | 06:59 | 07:53 14:37 (1) | 08:19 14:43 (1)
| 16:54 | [19:39  [20:31  |21:17  [21:35  [21:07  [20:08 | 18:56  [16:52 | 16:07 9 14:46 (1) | 16:08 24 15:07 (1)
30 | 07:56 | | 06:54 | 05:47 | 05:02  |04:56  [05:30 | 06:19  |07:10  |07:01 | 07:54 14:36 (1) | 08:19 14:44 (1)
| 16:55 | [19:41  [20:33  |21:18  [21:35  [21:06  |20:05 | 1854  |16:50 | 16:06 12 14:48 (1) | 16:09 23  15:07 (1)
31]07:54 | |06:52 | |05:01 | [05:32  |06:21 | [07:03 | | 08:19 14:44 (1)
| 16:57 | |19:42 | j21:19 | [21:04  ]20:03 | |16:48 | [16:10 23 15:07 (1)

Sonnenscheinstunden | 259 | 278 | 367 | 416 | 485 | 498 | 501 | 453 | 381 | 332 | 267 | 244
astr.max.mogl.Beschattung | 242 | | | | | | | | | | 25 | 692
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:

LQM

SHADOW - Kalender

Berechnung: 180604_PG_GB 24 WEA+2xV150-4,2MW+ 1xV136-4,2MW_BHe_ohne_AbSchattenrezeptor: B - 10 2
Voraussetzungen fiir Berechnung des Schattenwurfs
Die dargestellten Zeiten sind die astronomisch maximal mdgliche Beschattungsdauer, berechnet unter folgenden Annahmen:

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

Die Windenergieanlage/n ist/sind immer in Betrieb

|Januar
1]08:19
| 16:11
2 08:19
| 16:12
308:19
| 16:14
4 08:19
| 16:15
5 08:19
| 16:16
6 08:18
| 16:17
708:18
| 16:18
808:18
| 16:20
9| 08:17
| 16:21
10 | 08:17
| 16:22
11| 08:16
| 16:24
12 | 08:15
| 16:25
13| 08:15
| 16:27
14| 08:14
| 16:28
15| 08:13
| 16:30
16 | 08:12
| 16:31
17 | 08:11
| 16:33
18 | 08:10
| 16:35
19 | 08:09
| 16:36
20 | 08:08
| 16:38
21 08:07
| 16:40
22| 08:06
| 16:41
23] 08:05
| 16:43
24| 08:04
| 16:45
25 08:03
| 16:46
26 | 08:01
| 16:48
27| 08:00
| 16:50
28| 07:59
| 16:52
29| 07:57
| 16:54
30 | 07:56
| 16:55
31107:54
| 16:57

Sonnenscheinstunden | 259
astr.max.mogl.Beschattung |

12

15

39

| Februar

16:17 (1
16:21 (1
16:15 (1
16:23 (1
16:13 (1
16:25 (1
16:12 (1
16:27 (1

20

20

20

206

| Mérz

16:12 (1) | 07:00
16:29 (1) | 17:50
16:11 (1) | 06:57
16:29 (1) | 17:52
16:10 (1) | 06:55
16:29 (1) | 17:54
16:11 (1) | 06:53
16:31 (1) | 17:56
16:11 (1) | 06:51
16:31 (1) | 17:58
16:11 (1) | 06:49
16:31 (1) | 17:59
16:11 (1) | 06:46
16:30 (1) | 18:01
16:11 (1) | 06:44
16:30 (1) | 18:03
16:13 (1) | 06:42
16:30 (1) | 18:05
16:14 (1) | 06:40
16:29 (1) | 18:06
16:15 (1) | 06:37
16:28 (1) | 18:08
16:17 (1) | 06:35
16:26 (1) | 18:10

| 06:33

| April

| 06:49
| 19:44
| 06:47
| 19:46
| 06:45
| 19:47
| 06:42
| 19:49
| 06:40
| 19:51
| 06:38
| 19:53
| 06:36
| 19:54
| 06:33
| 19:56
| 06:31
| 19:58
| 06:29
| 19:59
| 06:27
| 20:01
| 06:24
| 20:03
| 06:22
| 20:04
| 06:20

| Mai | Juni

5:00
1:20
4:59
1:21
4:58
1:22
4:57
1:24
4:57
1:25
4:56
1:25
4:55
1:26
4:55
1:27
4:54
1:28
4:54
1:29
4:54
1:30
4:53
1:30
4:53
1:31
4:53
1:32
4:53
1:32
4:52
1:33
4:52
1:33
4:52
1:34
4:52
1:34
4:53
1:34
4:53
1:34
4:53
1:35
4:53
1:35
4:53
1:35
4:54
1:35
4:54
1:35
4:55
1:35

NONONONONONONONONONONONONONONONONONONONONONONONONONONONONONO

|3uli

| August

5:33

halisy
wo
a®

1:01

6:19
0:05

NONONONONONONONONONONONONONONONONONONONONONONONONONONONONONONO
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SN
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Lizenzierter Anwender:
VSB Neue Energien Deutschland GmbH
Schweizer StraBe 3a
DE-01069 Dresden

+49 (0) 351 /211 83 - 46
Bernd.Hemmers / marina.eismann@vsb.energy

Berechnet:

29.06.2018 11:46/3.1.633

| SeptembefOktober | November

| 06:22 | 07:11 | 07:05

| 20:01 | 18:52 | 16:46 16
| 06:24 | 07:13 | 07:06

| 19:59 | 18:49 | 16:44 18
| 06:26 | 07:15 | 07:08

| 19:56 | 18:47 | 16:42 19
| 06:27 | 07:16 | 07:10

| 19:54 | 18:45 | 16:40 20
| 06:29 | 07:18 | 07:12

| 19:52 | 18:43 | 16:39 20
| 06:31 | 07:20 | 07:14

| 19:50 | 18:40 | 16:37 20
| 06:32 | 07:21 | 07:15

| 19:47 | 18:38 | 16:35 19
| 06:34 | 07:23 | 07:17

| 19:45 | 18:36 | 16:34 19
| 06:35 | 07:25 | 07:19

| 19:43 | 18:34 | 16:32 18
| 06:37 | 07:26 | 07:21

| 19:40 | 18:31 | 16:30 16
| 06:39 | 07:28 | 07:23

| 19:38 | 18:29 | 16:29 14
| 06:40 | 07:30 | 07:24

| 19:36 | 18:27 | 16:27 12
| 06:42 | 07:31 | 07:26

| 19:33 | 18:25 | 16:26 8
| 06:43 | 07:33 | 07:28

| 19:31 | 18:22 | 16:24 3
| 06:45 | 07:35 | 07:30

| 19:29 | 18:20 | 16:23

| 06:47 | 07:37 | 07:31

| 19:27 | 18:18 | 16:21

| 06:48 | 07:38 | 07:33

| 19:24 | 18:16 | 16:20

| 06:50 | 07:40 | 07:35

| 19:22 | 18:14 | 16:19

| 06:52 | 07:42 | 07:36

| 19:20 | 18:12 | 16:17

| 06:53 | 07:43 | 07:38

| 19:17 | 18:10 | 16:16

| 06:55 | 07:45 | 07:40

| 19:15 | 18:08 | 16:15

| 06:56 | 07:47 | 07:41

| 19:13 | 18:05 | 16:14

| 06:58 | 07:49 | 07:43

| 19:10 | 18:03 | 16:13

| 07:00 | 07:50 | 07:45

| 19:08 | 18:01 | 16:12

| 07:01 | 06:52 | 07:46

| 19:06 | 16:59 | 16:11

| 07:03 | 06:54 | 07:48

| 19:03 | 16:57 | 16:10

| 07:05 | 06:56 | 07:49

| 19:01 | 16:55 | 16:09

| 07:06 | 06:58 | 07:51

| 18:59 | 16:53 | 16:08

| 07:08 | 06:59 | 07:52

| 18:56 | 16:51 | 16:07

| 07:10 | 07:01 15:46 (1) | 07:54

| 18:54 | 16:50 10 15:56 (1) | 16:06

| | 07:03 15:43 (1) |

| 116:48 14  15:57 (1) |

| 381 | 332 | 267

|

24 |

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

Tag im Monat Sonnenaufgang  (SS:MM)
Sonnenuntergang (SS:MM)

Minuten mit Schatten

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

windPRO 3.1.633 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk

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

29.06.2018 12:08 / 2

| Dezember

15:42 (1) | 07:55
15:58 (1) | 16:06
15:41 (1) | 07:57
15:59 (1) | 16:05
15:41 (1) | 07:58
16:00 (1) | 16:04
15:40 (1) | 08:00
16:00 (1) | 16:04
15:40 (1) | 08:01
16:00 (1) | 16:03
15:40 (1) | 08:02
16:00 (1) | 16:03
15:41 (1) | 08:03
16:00 (1) | 16:03
15:41 (1) | 08:05
16:00 (1) | 16:02
15:42 (1) | 08:06
16:00 (1) | 16:02
15:43 (1) | 08:07
15:59 (1) | 16:02
15:44 (1) | 08:08
15:58 (1) | 16:02
15:45 (1) | 08:09
15:57 (1) | 16:01
15:47 (1) | 08:10
15:55 (1) | 16:01
15:50 (1) | 08:11
15:53 (1) | 16:01

| 08:12

windPRO



Projekt:

LQM

SHADOW - Kalender

Lizenzierter Anwender:

VSB Neue Energien Deutschland GmbH
Schweizer StraBe 3a

DE-01069 Dresden

+49 (0) 351 /211 83 - 46

Bernd.Hemmers / marina.eismann@vsb.energy

Berechnet:

29.06.2018 11:46/3.1.633

Berechnung: 180604_PG_GB 24 WEA+2xV150-4,2MW+ 1xV136-4,2MW_BHe_ohne_AbSchattenrezeptor: C - I0 3
Voraussetzungen fiir Berechnung des Schattenwurfs
Die dargestellten Zeiten sind die astronomisch maximal mdgliche Beschattungsdauer, berechnet unter folgenden Annahmen:

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

Die Windenergieanlage/n ist/sind immer in Betrieb

|Januar
1]08:19
| 16:11
2]08:19
| 16:13
3108:19
| 16:14
4 08:19
| 16:15
5108:19
| 16:16
6]08:18
| 16:17
7108:18
| 16:18
8108:18
| 16:20
9| 08:17
| 16:21
10 | 08:16
| 16:22
11 ] 08:16
| 16:24
12 | 08:15
| 16:25
13| 08:15
| 16:27
14 | 08:14
| 16:28
15 | 08:13
| 16:30
16 | 08:12
| 16:31
17| 08:11
| 16:33
18 | 08:10
| 16:35
19 | 08:09
| 16:36
20 | 08:08
| 16:38
21 | 08:07
| 16:40
22 | 08:06
| 16:41
23 | 08:05
| 16:43
24 | 08:04
| 16:45
25 | 08:03
| 16:46
26 | 08:01
| 16:48
27 | 08:00
| 16:50
28 | 07:59
| 16:52
29 | 07:57
| 16:54
30 | 07:56
| 16:55
31| 07:54
| 16:57

Sonnenscheinstunden | 259
astr.max.mdgl.Beschattung |

10

1

11

10

8

6

4

83

| Februar

16:06 (12) | 07:16
16:07 (12) | 17:36
16:05 (12) | 07:14
16:10 (12) | 17:38
16:03 (12) | 07:12
16:11 (12) | 17:40
16:04 (12) | 07:10
16:13 (12) | 17:41
16:04 (12) | 07:08
16:14 (12) | 17:43
16:03 (12) | 07:06
16:14 (12) | 17:45
16:04 (12) | 07:04
16:15 (12) | 17:47
16:04 (12) | 07:02
16:14 (12) | 17:49
16:06 (12) |
16:14 (12) |
16:07 (12) |
16:13 (12) |
16:20 (10) |
16:24 (10) |
| 278
|

11

11

13

13

12

12

10

11

10

152

| Mérz

16:19 (10) | 07:00
16:27 (10) | 17:50
16:17 (10) | 06:57
16:28 (10) | 17:52
16:17 (10) | 06:55
16:28 (10) | 17:54
16:17 (10) | 06:53
16:30 (10) | 17:56
16:17 (10) | 06:51
16:30 (10) | 17:58
16:17 (10) | 06:49
16:29 (10) | 17:59
16:17 (10) | 06:46
16:29 (10) | 18:01
16:18 (10) | 06:44
16:28 (10) | 18:03
16:20 (10) | 06:42
16:27 (10) | 18:05

| 06:40

| 18:06

16:52 (11) | 06:31
16:55 (11) | 18:13
16:50 (11) | 06:28
16:57 (11) | 18:15
16:50 (11) | 06:26
16:59 (11) | 18:17
16:49 (11) | 06:24
17:00 (11) | 18:18
16:50 (11) | 06:21
17:00 (11) | 18:20
16:50 (11) | 06:19
16:59 (11) | 18:22
16:51 (11) | 06:17
16:57 (11) | 18:24

| 06:15

6:10

13

16

19

21

21

22

23

22

22

20

18

16

12

254

| April

| 06:49

| 19:44

| 06:47

| 19:46

| 06:45

| 19:47

| 06:42

| 19:49

| 06:40

| 19:51
17:25 (1) | 06:38
17:30 (1) | 19:53
17:20 (1) | 06:36
17:33 (1) | 19:54
17:18 (1) | 06:33
17:34 (1) | 19:56
17:17 (1) | 06:31
17:36 (1) | 19:58
17:16 (1) | 06:29
17:37 (1) | 19:59
17:15 (1) | 06:27
17:36 (1) | 20:01
17:15 (1) | 06:24
17:37 (1) | 20:03
17:14 (1) | 06:22
17:37 (1) | 20:04
17:14 (1) | 06:20
17:36 (1) | 20:06
17:14 (1) | 06:18
17:36 (1) | 20:08
17:15 (1) | 06:16
17:35 (1) | 20:10
17:15 (1) | 06:13
17:33 (1) | 20:11
17:16 (1) | 06:11
17:32 (1) | 20:13
17:18 (1) | 06:09
17:30 (1) | 20:15
17:21 (1) | 06:07
17:25 (1) | 20:16

0:21

| Mai

5:45
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0:38
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0:41
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5:10
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Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergegeben (Sommerzeit wie Bezugsjahr):

Tag im Monat Sonnenaufgang

Sonnenuntergang (SS:MM)

(SS:MM)

Minuten mit Schatten

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

windPRO 3.1.633 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk

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

206201812:08/3  WINAPRO .



Projekt:

LQM

SHADOW - Kalender

Berechnung: 180604_PG_GB 24 WEA+2xV150-4,2MW+ 1xV136-4,2MW_BHe_ohne_AbSchattenrezeptor: C - I0 3

Voraussetzungen fiir Berechnung des Schattenwurfs

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

[ Juli

4:57

N el i Ny
uwuwuolw
O HOODANND

1:32

5:02
1:31
5:03
1:30

SNERENGNGRINENNEINENQ
=)
=

15 | 05:10
| 21:25

16 | 05:11
| 21:24

17 ] 05:12
| 21:23

18 | 05:13
| 21:22

19 | 05:15
| 21:21

20 | 05:16
| 21:20
21| 05:17
| 21:19
22| 05:19
| 21:17
23| 05:20
| 21:16
24| 05:21
| 21:15

25 ] 05:23
| 21:13

26 | 05:24
| 21:12

27 | 05:26
| 21:10

28 | 05:27
| 21:09

29 | 05:29
| 21:07

30 | 05:30
| 21:06

31 ] 05:32
| 21:04
Sonnenscheinstunden | 501

astr.max.mdgl.Beschattung |

| August

5:33
1:03

gooed
WuUWwoWw
[c-IVelNo N Er V)]

5:41
0:54
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= e
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[=]e))
oN
W =

| September

6:22

e
=}
=2

6:24
9:59
6:26
9:56
6:27
9:54
6:29
9:52

QOO ORD
WRAWRAWLWGLW
GO AIANO R

9:43
6:37
9:40
6:39
9:38
6:40
9:36
6:42
9:33

o
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(=]

6:45
9:29

o9
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6:48
9:24
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U N G
NN S

9:20
6:53
9:17
6:55

4
=
a

6:56
9:13
6:58

ONVNVNY
S0 0D =
SRR ®SO

7:05
9:01
7:06
8:59
7:08

A G
o

854

w
[ee]
urg

10

15

17

19

21

23

23

128

| Oktober

7:11

*®
U
N}

7:13
8:49
7:15

R N DN ®N®
ANDEE D= D
oo wWwouUuIo N

7:25

18:03 (1) | 07:50
18:13 (1) | 18:01
17:59 (1) | 06:52
18:14 (1) | 16:59
17:58 (1) | 06:54
18:15 (1) | 16:57
17:57 (1) | 06:56
18:16 (1) | 16:55
17:55 (1) | 06:58
18:16 (1) | 16:53
17:54 (1) | 06:59
18:17 (1) | 16:52
17:54 (1) | 07:01
18:17 (1) | 16:50
| 07:03
| 16:48
| 332
|

23

22

21

19

17

15

10

10

10

182

Lizenzierter Anwender:

VSB Neue Energien Deutschland GmbH

Schweizer StraBe 3a
DE-01069 Dresden
+49 (0) 351 /211 83 - 46

Bernd.Hemmers / marina.eismann@vsb.energy

Berechnet:

29.06.2018 11:46/3.1.633

| November

17:53 (1) | 07:05
18:16 (1) | 16:46
17:53 (1) | 07:06
18:15 (1) | 16:44
17:54 (1) | 07:08
18:15 (1) | 16:42
17:54 (1) | 07:10
18:13 (1) | 16:40
17:55 (1) | 07:12
18:12 (1) | 16:39
17:56 (1) | 07:14
18:11 (1) | 16:37
17:58 (1) | 07:15
18:07 (1) | 16:35
| 07:17
| 16:34
| 07:19
| 16:32
| 07:21
| 16:30
| 07:23
| 16:29
| 07:24
| 16:27
| 07:26
| 16:26
| 07:28
| 16:24
| 07:30
| 16:23
| 07:31
| 16:21
| 07:33
| 16:20
| 07:35
| 16:19
| 07:36
| 16:18
| 07:38
| 16:16
| 07:40
| 16:15
17:20 (11) | 07:41
17:28 (11) | 16:14
17:19 (11) | 07:43
17:29 (11) | 16:13
17:19 (11) | 07:45
17:29 (11) | 16:12
16:19 (11) | 07:46
16:29 (11) | 16:11
16:19 (11) | 07:48
16:28 (11) | 16:10
16:20 (11) | 07:49
16:26 (11) | 16:09
16:22 (11) | 07:51
16:25 (11) | 16:08
| 07:52
| 16:07
| 07:54
| 16:06

[
[
| 267
|

10

12

12

12

12

11

1

10

1

11

10

180

| Dezember

| 07:55

| 16:06
15:49 (10) | 07:57
15:57 (10) | 16:05
15:48 (10) | 07:58
15:58 (10) | 16:04
15:47 (10) | 08:00
15:59 (10) | 16:04
15:47 (10) | 08:01
15:59 (10) | 16:03
15:47 (10) | 08:02
15:59 (10) | 16:03
15:47 (10) | 08:03
15:59 (10) | 16:03
15:48 (10) | 08:05
15:59 (10) | 16:02
15:48 (10) | 08:06
15:59 (10) | 16:02
15:50 (10) | 08:07
15:58 (10) | 16:02
15:52 (10) | 08:08
15:56 (10) | 16:02
15:39 (12) | 08:09
15:45 (12) | 16:01

15:38 (12) | 08:10
15:46 (12) | 16:01
15:37 (12) | 08:11
15:47 (12) | 16:01
15:36 (12) | 08:12
15:47 (12) | 16:01
15:36 (12) | 08:13
15:47 (12) | 16:02
15:37 (12) | 08:14
15:47 (12) | 16:02
15:38 (12) | 08:14
15:47 (12) | 16:02
15:38 (12) | 08:15
15:46 (12) | 16:02
15:40 (12) | 08:16
15:45 (12) | 16:03
15:42 (12) | 08:16
15:44 (12) | 16:03

| 08:17

6:04
8:18

8:18
6:06

6:07
8:19

8:19
6:10

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

Tag im Monat Sonnenaufgang

(SS:MM)

Sonnenuntergang (SS:MM)

Minuten mit Schatten

Zeitpunkt (SS:MM) Schattenanfang

windPRO 3.1.633 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk

Zeitpunkt (SS:MM) Schattenende

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

206201812:08/4  WINAPRO .



Lizenzierter Anwender:

VSB Neue Energien Deutschland GmbH
Schweizer StraBe 3a

DE-01069 Dresden

+49 (0) 351 /211 83 - 46

Bernd.Hemmers / marina.eismann@vsb.energy

Berechnet:

29.06.2018 11:46/3.1.633

Projekt:

LQM

SHADOW - Kalender

Berechnung: 180604_PG_GB 24 WEA+2xV150-4,2MW+ 1xV136-4,2MW_BHe_ohne_AbSchattenrezeptor: D - 10 4
Voraussetzungen fiir Berechnung des Schattenwurfs
Die dargestellten Zeiten sind die astronomisch maximal mdgliche Beschattungsdauer, berechnet unter folgenden Annahmen:

Die Sonne scheint taglich von Sonnenauf- bis -untergang

Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung

Die Windenergieanlage/n ist/sind immer in Betrieb

|Januar | Februar | Mérz | April | Mai | Juni
1]08:19 | 07:53 16:01 (10) | 07:00 17:11 (1) | 06:49 | 05:45 | 05:00
| 16:11 | 16:59 19 16:29 (3) | 17:50 9 17:20(1) | 19:44 | 20:35 | 21:20
2]08:19 | 07:51 16:16 (3) | 06:57 17:08 (1) | 06:47 | 05:43 | 04:59
| 16:13 | 17:01 15 16:31 (3) | 17:52 15 17:23 (1) | 19:46 | 20:36 | 21:21
3108:19 | 07:50 16:15 (3) | 06:55 17:06 (1) | 06:45 | 05:41 | 04:58
| 16:14 | 17:03 17 16:32 (3) | 17:54 17 17:23(1) | 19:47 | 20:38 | 21:22
4] 08:19 | 07:48 16:15 (3) | 06:53 17:05 (1) | 06:42 | 05:39 | 04:57
| 16:15 | 17:05 18 16:33 (3) | 17:56 20 17:25(1) | 19:49 | 20:40 | 21:23
5108:19 | 07:46 16:15 (3) | 06:51 17:04 (1) | 06:40 | 05:37 | 04:57
| 16:16 | 17:06 19 16:34 (3) | 17:58 21 17:25(1) | 19:51 | 20:41 | 21:24
6]08:18 | 07:45 16:15 (3) | 06:49 17:03 (1) | 06:38 | 05:35 | 04:56
| 16:17 | 17:08 19 16:34 (3) | 17:59 23 17:26 (1) | 19:53 | 20:43 | 21:25
7108:18 | 07:43 16:15 (3) | 06:46 17:02 (1) | 06:36 | 05:34 | 04:55
| 16:18 | 17:10 22 16:41(11) | 18:01 23 17:25(1) | 19:54 | 20:45 | 21:26
8] 08:18 | 07:41 16:15 (3) | 06:44 17:02 (1) | 06:33 | 05:32 | 04:55
| 16:20 |17:12 25 16:43(11) | 18:03 24 17:26 (1) | 19:56 | 20:46 | 21:27
9| 08:17 | 07:39 16:16 (3) | 06:42 17:02 (1) | 06:31 | 05:30 | 04:54
| 16:21 | 17:14 28 16:46 (11) | 18:05 24 17:26 (1) | 19:58 | 20:48 | 21:28
10 | 08:17 15:46 (12) | 07:38 16:17 (3) | 06:40 17:02 (1) | 06:29 | 05:28 | 04:54
| 16:22 2 15:48(12) | 17:16 26 16:46 (11) | 18:06 23 17:25(1) | 19:59 | 20:49 | 21:29
11 | 08:16 15:45 (12) | 07:36 16:18 (3) | 06:37 17:02 (1) | 06:27 | 05:27 | 04:54
| 16:24 5 15:50(12) | 17:18 25 16:46 (11) | 18:08 22 17:24 (1) | 20:01 | 20:51 | 21:30
12| 08:15 15:45 (12) | 07:34 16:20 (3) | 06:35 17:03 (1) | 06:24 | 05:25 | 04:53
| 16:25 7 15:52(12) | 17:19 20 16:46 (11) | 18:10 20 17:23(1) | 20:03 | 20:53 | 21:30
13| 08:15 15:45 (12) | 07:32 16:23 (3) | 06:33 17:04 (1) | 06:22 | 05:24 | 04:53
| 16:27 9  15:54 (12) | 17:21 13 16:45(11) | 18:12 18 17:22(1) | 20:04 | 20:54 | 21:31
14 | 08:14 15:45 (12) | 07:30 16:37 (11) | 06:31 17:05 (1) | 06:20 | 05:22 | 04:53
| 16:28 10 15:55(12) | 17:23 7 16:44(11) | 18:13 14 17:19 (1) | 20:06 | 20:56 | 21:32
15 | 08:13 15:45 (12) | 07:28 | 06:28 17:08 (1) | 06:18 | 05:20 | 04:53
| 16:30 11 15:56 (12) | 17:25 | 18:15 9 17:17 (1) | 20:08 | 20:57 | 21:32
16 | 08:12 15:45 (12) | 07:26 | 06:26 | 06:16 | 05:19 | 04:53
| 16:31 11 15:56 (12) | 17:27 | 18:17 | 20:10 | 20:59 | 21:33
17 | 08:11 15:46 (12) | 07:24 | 06:24 | 06:13 | 05:17 | 04:52
| 16:33 11 15:57 (12) | 17:29 | 18:19 | 20:11 | 21:00 | 21:33
18 | 08:10 15:46 (12) | 07:22 | 06:21 | 06:11 | 05:16 | 04:52
| 16:35 11 15:57(12) | 17:30 | 18:20 [20:13 | 21:02 | 21:34
19 | 08:09 15:47 (12) | 07:20 | 06:19 | 06:09 | 05:15 | 04:52
| 16:36 10 15:57 (12) | 17:32 | 18:22 | 20:15 | 21:03 | 21:34
20 | 08:08 15:47 (12) | 07:18 | 06:17 | 06:07 | 05:13 | 04:53
| 16:38 9 15:56(12) | 17:34 | 18:24 | 20:16 | 21:05 | 21:34
21 | 08:07 15:48 (12) | 07:16 | 06:15 | 06:05 | 05:12 | 04:53
| 16:40 12 16:04 (10) | 17:36 | 18:25 | 20:18 | 21:06 | 21:34
22 | 08:06 15:50 (12) | 07:14 | 06:12 | 06:03 | 05:10 | 04:53
| 16:41 13 16:06 (10) | 17:38 | 18:27 | 20:20 | 21:08 | 21:35
23 | 08:05 15:57 (10) | 07:12 | 06:10 | 06:01 | 05:09 | 04:53
| 16:43 10 16:07 (10) | 17:40 | 18:29 | 20:21 |21:09 | 21:35
24 | 08:04 15:57 (10) | 07:10 | 06:08 | 05:59 | 05:08 | 04:53
| 16:45 11 16:08 (10) | 17:41 | 18:30 | 20:23 | 21:10 | 21:35
25 | 08:03 15:57 (10) | 07:08 | 06:05 | 05:57 | 05:07 | 04:54
| 16:46 12 16:09 (10) | 17:43 | 18:32 | 20:25 | 21:12 | 21:35
26 | 08:01 15:57 (10) | 07:06 | 06:03 | 05:55 | 05:06 | 04:54
| 16:48 12 16:09 (10) | 17:45 | 18:34 | 20:26 | 21:13 | 21:35
27 | 08:00 15:57 (10) | 07:04 | 06:01 | 05:53 | 05:05 | 04:55
| 16:50 13 16:10 (10) | 17:47 | 18:36 | 20:28 | 21:14 | 21:35
28 | 07:59 15:57 (10) | 07:02 | 05:58 | 05:51 | 05:04 | 04:55
| 16:52 13 16:10 (10) | 17:49 | 18:37 [20:30 | 21:16 | 21:35
29 | 07:57 15:58 (10) | | 06:56 | 05:49 | 05:03 | 04:56
| 16:54 13 16:11 (10) | | 19:39 | 20:31 | 21:17 | 21:35
30 | 07:56 15:58 (10) | | 06:54 | 05:47 | 05:02 | 04:56
| 16:55 17 16:25 (3) | | 19:41 | 20:33 | 21:18 | 21:34
31| 07:54 15:59 (10) | | 06:52 | | 05:01 |
| 16:57 20 16:27 (3) | | 19:42 | | 21:19 |
Sonnenscheinstunden | 259 | 278 | 367 | 416 | 485 | 498
astr.max.mdgl.Beschattung | 242 | 273 | 282 | | |

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

Tag im Monat Sonnenaufgang

Sonnenuntergang (SS:MM)

(SS:MM)

Minuten mit Schatten

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

windPRO 3.1.633 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk
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(WEA mit erstem Schatten)
(WEA mit letztem Schatten)



Projekt:

LQM

SHADOW - Kalender

Lizenzierter Anwender:
VSB Neue Energien Deutschland GmbH
Schweizer StraBe 3a
DE-01069 Dresden

+49 (0) 351 /211 83 - 46
Bernd.Hemmers / marina.eismann@vsb.energy

Berechnet:

29.06.2018 11:46/3.1.633

Berechnung: 180604_PG_GB 24 WEA+2xV150-4,2MW+ 1xV136-4,2MW_BHe_ohne_AbSchattenrezeptor: D - 10 4
Voraussetzungen fiir Berechnung des Schattenwurfs
Die dargestellten Zeiten sind die astronomisch maximal mdgliche Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint taglich von Sonnenauf- bis -untergang
Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb

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

1] 04:57 | 05:33 | 06:22 | 07:11 17:42 (1) | 07:05 15:46 (3) | 07:55 15:27 (12)

| 21:34 | 21:03 | 20:01 | 18:52 19 18:01 (1) | 16:46 27  16:15(11) | 16:06 15:32 (12)

2 | 04:57 | 05:35 | 06:24 | 07:13 17:41 (1) | 07:06 15:45 (3) | 07:57 15:29 (12)

| 21:34 | 21:01 | 19:59 | 18:49 21 18:02 (1) | 16:44 26 16:14 (11) | 16:05 15:32 (12)
3| 04:58 | 05:36 | 06:26 | 07:15 17:41 (1) | 07:08 15:45 (3) | 07:58
| 21:34 | 20:59 | 19:56 | 18:47 22 18:03 (1) | 16:42 24 16:12 (11) | 16:04
4| 04:59 | 05:38 | 06:27 | 07:16 17:39 (1) | 07:10 15:44 (3) | 08:00
| 21:33 | 20:58 | 19:54 | 18:45 23 18:02 (1) | 16:40 20 16:10(11) | 16:04
5] 05:00 | 05:39 | 06:29 | 07:18 17:39 (1) | 07:12 15:45 (3) | 08:01
| 21:33 | 20:56 | 19:52 | 18:43 23 18:02 (1) | 16:39 18 16:03 (3) | 16:03
6 | 05:01 | 05:41 | 06:31 | 07:20 17:39 (1) | 07:14 15:45 (3) | 08:02
| 21:32 | 20:54 | 19:50 | 18:40 23 18:02 (1) | 16:37 18 16:03 (3) | 16:03
7] 05:01 | 05:42 | 06:32 | 07:21 17:38 (1) | 07:15 15:45 (3) | 08:03
| 21:32 | 20:52 | 19:47 | 18:38 23 18:01 (1) | 16:35 18 16:03 (3) | 16:03
8| 05:02 | 05:44 | 06:34 | 07:23 17:39 (1) | 07:17 15:46 (3) | 08:05
| 21:31 | 20:50 | 19:45 | 18:36 22 18:01 (1) | 16:34 17 16:03 (3) | 16:02
9 | 05:03 | 05:45 | 06:35 | 07:25 17:39 (1) | 07:19 15:35 (10) | 08:06
| 21:30 | 20:49 | 19:43 | 18:34 21 18:00 (1) | 16:32 16 16:02 (3) | 16:02
10 | 05:04 | 05:47 | 06:37 | 07:26 17:40 (1) | 07:21 15:32 (10) | 08:07
| 21:30 | 20:47 | 19:40 | 18:31 19 17:59 (1) | 16:30 19 16:00 (3) | 16:02
11 | 05:05 | 05:49 | 06:39 | 07:28 17:40 (1) | 07:23 15:31 (10) | 08:08
| 21:29 | 20:45 | 19:38 | 18:29 17 17:57 (1) | 16:29 19 15:58 (3) | 16:02
12 | 05:06 | 05:50 | 06:40 | 07:30 17:42 (1) | 07:24 15:30 (10) | 08:09
| 21:28 | 20:43 | 19:36 | 18:27 13 17:55 (1) | 16:27 17 15:57 (3) | 16:01
13 | 05:07 | 05:52 | 06:42 | 07:31 17:46 (1) | 07:26 15:30 (10) | 08:10
| 21:27 | 20:41 | 19:33 | 18:25 5 17:51 (1) | 16:26 12 15:42 (10) | 16:01
14 | 05:09 | 05:53 | 06:43 | 07:33 | 07:28 15:30 (10) | 08:11
| 21:26 | 20:39 | 19:31 | 18:22 | 16:24 13 15:43(10) | 16:01
15| 05:10 | 05:55 | 06:45 | 07:35 | 07:30 15:29 (10) | 08:12
| 21:25 | 20:37 | 19:29 | 18:20 | 16:23 13 15:42 (10) | 16:01
16 | 05:11 | 05:57 | 06:47 | 07:36 | 07:31 15:29 (10) | 08:13
| 21:24 | 20:35 | 19:27 | 18:18 | 16:21 13 15:42 (10) | 16:02
17 ] 05:12 | 05:58 | 06:48 | 07:38 | 07:33 15:30 (10) | 08:14
| 21:23 | 20:33 | 19:24 | 18:16 | 16:20 12 15:42 (10) | 16:02
18 | 05:13 | 06:00 | 06:50 | 07:40 | 07:35 15:31 (10) | 08:14
| 21:22 | 20:31 | 19:22 | 18:14 | 16:19 11 15:42 (10) | 16:02
19 | 05:15 | 06:01 | 06:52 | 07:42 | 07:36 15:32 (10) | 08:15
| 21:21 | 20:29 | 19:20 | 18:12 | 16:18 10 15:42 (10) | 16:02
20 | 05:16 | 06:03 | 06:53 | 07:43 | 07:38 15:25 (12) | 08:16
| 21:20 | 20:27 | 19:17 | 18:10 | 16:16 13 15:41(10) | 16:03
21| 05:17 | 06:05 | 06:55 | 07:45 | 07:40 15:24 (12) | 08:16
| 21:19 | 20:25 | 19:15 | 18:08 | 16:15 12 15:40 (10) | 16:03
22| 05:19 | 06:06 | 06:56 | 07:47 | 07:41 15:23 (12) | 08:17
| 21:17 | 20:23 | 19:13 | 18:05 | 16:14 9  15:32(12) | 16:04
23| 05:20 | 06:08 | 06:58 | 07:49 | 07:43 15:23 (12) | 08:17
| 21:16 | 20:21 | 19:10 | 18:03 | 16:13 10 15:33 (12) | 16:04
24| 05:21 | 06:10 | 07:00 | 07:50 | 07:45 15:23 (12) | 08:18
| 21:15 | 20:18 | 19:08 | 18:01 | 16:12 11 15:34(12) | 16:05
25 ] 05:23 | 06:11 | 07:01 | 06:52 | 07:46 15:24 (12) | 08:18
| 21:13 | 20:16 | 19:06 | 16:59 | 16:11 11 15:35(12) | 16:05
26 | 05:24 | 06:13 | 07:03 | 06:54 | 07:48 15:23 (12) | 08:19
| 21:12 | 20:14 | 19:03 | 16:57 | 16:10 11 15:34(12) | 16:06
27 | 05:26 | 06:14 | 07:05 | 06:56 16:09 (11) | 07:49 15:24 (12) | 08:19
| 21:10 | 20:12 | 19:01 | 16:55 2 16:11(11) | 16:09 11 15:35(12) | 16:07
28 | 05:27 | 06:16 | 07:06 17:51 (1) | 06:58 16:07 (11) | 07:51 15:25 (12) | 08:19
| 21:09 | 20:10 | 18:59 4 17:55 (1) | 16:53 7 16:14 (11) | 16:08 10 15:35 (12) | 16:07
29 | 05:29 | 06:18 | 07:08 17:47 (1) | 06:59 15:51 (3) | 07:52 15:25 (12) | 08:19
| 21:07 | 20:08 | 18:56 12 17:59 (1) | 16:52 16 16:15(11) | 16:07 9 15:34(12) | 16:08
30 | 05:30 | 06:19 | 07:10 17:45 (1) | 07:01 15:49 (3) | 07:54 15:26 (12) | 08:19
| 21:06 | 20:05 | 18:54 16 18:01 (1) | 16:50 22 16:16 (11) | 16:06 7  15:33(12) | 16:09
31 ] 05:32 | 06:21 | | 07:03 15:46 (3) | | 08:19
| 21:04 | 20:03 | | 16:48 26 16:15(11) | | 16:10
Sonnenscheinstunden | 501 | 453 | 381 | 332 | 267 | 244

astr.max.mdgl.Beschattung | | | 32 | 324 | 437 | 8

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

Tag im Monat Sonnenaufgang  (SS:MM)

Sonnenuntergang (SS:MM)

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

(WEA mit erstem Schatten)

Minuten mit Schatten (WEA mit letztem Schatten)
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windPRO 3.1.633 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk



Projekt:

LQM

SHADOW - Kalender

Berechnung: 180604_PG_GB 24 WEA+2xV150-4,2MW+ 1xV136-4,2MW_BHe_ohne_AbSchattenrezeptor: E - IO 5 Ost

Voraussetzungen fiir Berechnung des Schattenwurfs
Die dargestellten Zeiten sind die astronomisch maximal mdgliche Beschattungsdauer, berechnet unter folgenden Annahmen:

Die Sonne scheint taglich von Sonnenauf- bis -untergang

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

| Januar

8:11

26 | 08:01

| 16:48

27 | 08:00

| 16:50

28 | 07:58

| 16:52

29 | 07:57

| 16:54

30 | 07:56

| 16:55

31| 07:54

| 16:57
Sonnenscheinstunden | 259

astr.max.mogl.Beschattung |

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

Tag im Monat Sonnenaufgang

Sonnenuntergang (SS:MM)

21

20

20

21

21

21

21

21

26

28

29

31

31

32

31

30

30

28

25

20

14

14

12

10

10

16

19

22

633

| Februar

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

(SS:MM)

25

27

28

30

30

32

32

33

33

33

38

43

46

47

47

46

45

43

37

33

24

13

773

Minuten mit Schatten

| Mérz

15:16 (8) | 07:00
15:41 (8) | 17:50
15:15 (8) | 06:57
15:42 (8) | 17:52
15:14 (8) | 06:55
15:42 (8) | 17:54
15:14 (8) | 06:53
15:44 (8) | 17:56
15:14 (8) | 06:51
15:44 (8) | 17:58
15:13 (8) | 06:49
15:45 (8) | 17:59
15:13 (8) | 06:46
15:45 (8) | 18:01
15:12 (8) | 06:44
15:45 (8) | 18:03
15:12 (8) | 06:42
15:45 (8) | 18:05
15:13 (8) | 06:40
15:46 (8) | 18:06
15:13 (8) | 06:37
16:38 (14) | 18:08
15:14 (8) | 06:35
16:41 (14) | 18:10
15:14 (8) | 06:33
16:42 (14) | 18:12
15:14 (8) | 06:31
16:43 (14) | 18:13
15:15 (8) | 06:28
16:44 (14) | 18:15
15:16 (8) | 06:26
16:44 (14) | 18:17
15:17 (8) | 06:24
16:45 (14) | 18:18
15:18 (8) | 06:21
16:45 (14) | 18:20
15:20 (8) | 06:19
16:44 (14) | 18:22
15:21 (8) | 06:17
16:43 (14) | 18:24
15:25 (8) | 06:15
16:42 (14) | 18:25
16:28 (14) | 06:12
16:41 (14) | 18:27
16:31 (14) | 06:10
16:39 (14) | 18:29
| 06:08
| 18:30
| 06:05
| 18:32
| 06:03
| 18:34
| 06:01
| 18:36
| 05:58
| 18:37
| 06:56
| 19:39
| 06:54
| 19:41
| 06:52
| 19:42
| 367
|

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

windPRO 3.1.633 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk

11

12

13

12

11

8

10

13

16

16

29

36

40

43

43

41

35

37

37

39

39

39

39

39

38

38

746

Lizenzierter Anwender:
VSB Neue Energien Deutschland GmbH
Schweizer StraBe 3a
DE-01069 Dresden

+49 (0) 351 /21183 - 46

Bernd.Hemmers / marina.eismann@vsb.energy

Berechnet:

29.06.2018 11:46/3.1.633

| April

| 06:49
| 19:44
| 06:47
| 19:46
| 06:45
| 19:47
17:25 (13) | 06:42
17:28 (13) | 19:49
17:22 (13) | 06:40
17:31 (13) | 19:51
17:21 (13) | 06:38
17:32 (13) | 19:53
17:20 (13) | 06:36
17:32 (13) | 19:54
17:19 (13) | 06:33
17:32 (13) | 19:56
17:20 (13) | 06:31
17:32 (13) | 19:58
17:20 (13) | 06:29
17:31 (13) | 19:59
17:21 (13) | 06:27
17:29 (13) | 20:01
17:26 (7) | 06:24
17:36 (7) | 20:03
17:24 (7) | 06:22
17:37 (7) | 20:04
17:22 (7) | 06:20
17:38 (7) | 20:06
17:22 (7) | 06:18
17:38 (7) | 20:08
16:47 (9) | 06:16
17:38 (7) | 20:09
16:42 (9) | 06:13
17:37 (7) | 20:11
16:40 (9) | 06:11
17:37 (7) | 20:13
16:38 (9) | 06:09
17:37 (7) | 20:15
16:36 (9) | 06:07
17:34 (7) | 20:16
16:35 (9) | 06:05
17:32(7) | 20:18
16:34 (9) | 06:03
17:09 (9) | 20:20
16:32 (9) | 06:01
17:09 (9) | 20:21
16:32 (9) | 05:59
17:09 (9) | 20:23
16:31 (9) | 05:57
17:10 (9) | 20:25
16:31 (9) | 05:55
17:10 (9) | 20:26
16:30 (9) | 05:53
17:09 (9) | 20:28
16:30 (9) | 05:51
17:09 (9) | 20:30
17:30 (9) | 05:49
18:09 (9) | 20:31
17:30 (9) | 05:47
18:08 (9) | 20:33

17:30 (9) |

18:08 (9) |
| 416

|

w
(<))

39

41

41

38

36

30

20

14

17

19

22

23

27

31

35

36

36

35

32

29

22

15

12

707
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| Mai

17:31 (9) | 05:45
18:07 (9) | 20:35
17:30 (9) | 05:43
19:20 (12) | 20:36
17:31 (9) | 05:41
19:22 (12) | 20:38
17:32 (9) | 05:39
19:23 (12) | 20:40
17:34 (9) | 05:37
19:24 (12) | 20:41
17:34 (9) | 05:35
19:23 (12) | 20:43
17:36 (9) | 05:34
19:22 (12) | 20:45
17:39 (9) | 05:32
19:20 (12) | 20:46
17:43 (9) | 05:30
17:51 (9) | 20:48

| 05:28

| 20:49

| 05:27

| 20:51

| 05:25

| 20:53
19:08 (6) | 05:24
19:16 (6) | 20:54
19:05 (6) | 05:22
19:19 (6) | 20:56
19:03 (6) | 05:20
19:20 (6) | 20:57
19:02 (6) | 05:19
19:21 (6) | 20:59
19:00 (6) | 05:17
19:22 (6) | 21:00
18:59 (6) | 05:16
19:22 (6) | 21:02
18:58 (6) | 05:15
19:47 (10) | 21:03
18:58 (6) | 05:13
19:49 (10) | 21:05
18:57 (6) | 05:12
19:50 (10) | 21:06

18:57 (6) | 05:11
19:51 (10) | 21:07
18:57 (6) | 05:09
19:51 (10) | 21:09
18:58 (6) | 05:08
19:51 (10) | 21:10
18:58 (6) | 05:07
19:50 (10) | 21:12
18:59 (6) | 05:06
19:49 (10) | 21:13
18:59 (6) | 05:05
19:46 (10) | 21:14
19:02 (6) | 05:04
19:17 (6) | 21:15
19:03 (6) | 05:03
19:15 (6) | 21:17
19:06 (6) | 05:02
19:11 (6) | 21:18

| 05:01

| 21:19

| 485

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



Projekt:

LQM

SHADOW - Kalender

Berechnung: 180604_PG_GB 24 WEA+2xV150-4,2MW+ 1xV136-4,2MW_BHe_ohne_AbSchattenrezeptor: E - IO 5 Ost
Voraussetzungen fiir Berechnung des Schattenwurfs
Die dargestellten Zeiten sind die astronomisch maximal mdgliche Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint taglich von Sonnenauf- bis -untergang
Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb

| Juli
1| 04:57
| 21:34
2 | 04:57
| 21:34
3| 04:58
| 21:33
4| 04:59
| 21:33
5| 05:00
| 21:33
6 | 05:01
| 21:32
7 | 05:01
| 21:31
8] 05:02
| 21:31
9] 05:03
| 21:30
10 | 05:04
| 21:29
11 | 05:05
| 21:29
12 | 05:06
| 21:28
13 | 05:08
| 21:27
14 | 05:09
| 21:26
15 ] 05:10
| 21:25
16 | 05:11
| 21:24
171 05:12
| 21:23
18 ] 05:13
| 21:22
19 | 05:15
| 21:21
20 | 05:16
| 21:20
21| 05:17
| 21:18
22 | 05:19
| 21:17
23| 05:20
| 21:16
24 ] 05:21
| 21:15
25 | 05:23
| 21:13
26 | 05:24
| 21:12
27 | 05:26
| 21:10
28 | 05:27
| 21:09
29 | 05:29
| 21:07
30 | 05:30
| 21:06
31| 05:32
| 21:04

Sonnenscheinstunden | 501
astr.max.mdgl.Beschattung |

| August

5:33
1:03
5:35
1:01
5:36
0:59
5:38
0:58
5:39
0:56
5:41
0:54
5:42
0:52
5:44
0:50

NONONONONONONONO

13

16

24

30

33

34

36

36

35

31

27

22

22

20

17

13

424

| September

6:22
0:01
6:24
9:59
6:26
9:56
6:27
9:54
6:29
9:52
6:31
9:50
6:32
9:47
6:34
9:45
6:35
9:43
6:37
9:40
6:39
9:38
| 06:40
| 19:36
19:13 (6) | 06:42
19:20 (6) | 19:33
19:10 (6) | 06:43
19:23 (6) | 19:31
19:08 (6) | 06:45
19:24 (6) | 19:29
19:07 (6) | 06:47
19:55 (10) | 19:26
19:05 (6) | 06:48
19:56 (10) | 19:24
19:05 (6) | 06:50
19:57 (10) | 19:22
19:04 (6) | 06:52
19:57 (10) | 19:20
19:03 (6) | 06:53
19:57 (10) | 19:17
19:03 (6) | 06:55
19:57 (10) | 19:15
19:02 (6) | 06:56
19:55 (10) | 19:13
19:02 (6) | 06:58
19:53 (10) | 19:10
19:02 (6) | 07:00
19:51 (10) | 19:08
19:03 (6) | 07:01
19:25 (6) | 19:06
19:02 (6) | 07:03
19:24 (6) | 19:03
19:03 (6) | 07:05
19:23 (6) | 19:01
19:04 (6) | 07:06
19:21 (6) | 18:59
19:06 (6) | 07:08
19:19 (6) | 18:56
19:08 (6) | 07:10
19:16 (6) | 18:54
|

|
| 381
|

HOHEFOFEF,OFHOFOHOFHOFEFOFEFOFONDO

7

20

30

36

39

41

40

38

36

38

38

38

40

40

38

38

38

36

36

41

44

42

42

39

33

21

16

14

959

| Oktober

| 07:11
| 18:52
| 07:13
| 18:49
17:42 (9) | 07:14
17:49 (9) | 18:47
17:36 (9) | 07:16
19:17 (12) | 18:45
17:33 (9) | 07:18
19:19 (12) | 18:43
17:30 (9) | 07:19
19:19 (12) | 18:40
17:29 (9) | 07:21
19:20 (12) | 18:38
17:27 (9) | 07:23
19:18 (12) | 18:36
17:26 (9) | 07:25
19:16 (12) | 18:34
17:24 (9) | 07:26
19:13 (12) | 18:31
17:23 (9) | 07:28
17:59 (9) | 18:29
17:22 (9) | 07:30
18:00 (9) | 18:27
17:21 (9) | 07:31
17:59 (9) | 18:25
17:21 (9) | 07:33
17:59 (9) | 18:22
17:19 (9) | 07:35
17:59 (9) | 18:20
17:19 (9) | 07:36
17:59 (9) | 18:18
17:19 (9) | 07:38
17:57 (9) | 18:16
17:19 (9) | 07:40
17:57 (9) | 18:14
17:19 (9) | 07:42
17:57 (9) | 18:12
17:19 (9) | 07:43
17:55 (9) | 18:10
17:19 (9) | 07:45
17:55 (9) | 18:08
17:19 (9) | 07:47
18:16 (7) | 18:05
17:20 (9) | 07:49
18:19 (7) | 18:03
17:22 (9) | 07:50
18:20 (7) | 18:01
17:22 (9) | 06:52
18:20 (7) | 16:59
17:24 (9) | 06:54
18:20 (7) | 16:57
17:27 (9) | 06:56
18:20 (7) | 16:55
17:32 (9) | 06:57
18:19 (7) | 16:53
18:03 (7) | 06:59
18:19 (7) | 16:52
18:04 (7) | 07:01
18:18 (7) | 16:50
| 07:03
| 16:48
| 332

I

-

1

12

10

12

13

13

12

10

10

14

28

34

39

43

45

47

47

47

45

43

35

577

Lizenzierter Anwender:

VSB Neue Energien Deutschland GmbH
Schweizer StraBe 3a

DE-01069 Dresden

+49 (0) 351 /211 83 - 46
Bernd.Hemmers / marina.eismann@vsb.energy

Berechnet:

29.06.2018 11:46/3.1.633

| November

18:04 (7) | 07:05
18:15 (7) | 16:46
18:01 (13) | 07:06
18:13 (7) | 16:44
17:59 (13) | 07:08
18:09 (13) | 16:42
17:57 (13) | 07:10
18:09 (13) | 16:40
17:56 (13) | 07:12
18:09 (13) | 16:39
17:56 (13) | 07:14
18:09 (13) | 16:37
17:56 (13) | 07:15
18:08 (13) | 16:35
17:57 (13) | 07:17
18:07 (13) | 16:34
17:58 (13) | 07:19
18:05 (13) | 16:32
| 07:21
| 16:30
07:22
6:29
7:24
6:27
7:26
6:26
7:28
6:24
7:29
6:23
7:31
6:21
7:33
6:20
07:35
| 16:19
17:01 (14) | 07:36
17:11 (14) | 16:18
16:59 (14) | 07:38
17:13 (14) | 16:16
15:54 (8) | 07:40
17:13 (14) | 16:15
15:51 (8) | 07:41
17:13 (14) | 16:14
15:49 (8) | 07:43
17:14 (14) | 16:13
15:47 (8) | 07:45
17:14 (14) | 16:12
14:46 (8) | 07:46
16:14 (14) | 16:11
14:45 (8) | 07:48
16:14 (14) | 16:10
14:44 (8) | 07:49
16:13 (14) | 16:09
14:44 (8) | 07:51
16:13 (14) | 16:08
14:43 (8) | 07:52
16:11 (14) | 16:07
14:43 (8) | 07:54
16:10 (14) | 16:06
14:42 (8) |
16:05 (14) |
| 267
|

HOHOROHOROKOR

33

33

33

32

31

30

30

28

26

24

21

19

16

10

10

12

14

14

20

25

27

30

30

32

32

31

31

684

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

Tag im Monat

Sonnenaufgang

(SS:MM)
Sonnenuntergang (SS:MM)

Minuten mit Schatten

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

windPRO 3.1.633 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk

| Dezember

14:42 (8) | 07:55
15:15 (8) | 16:06
14:42 (8) | 07:57
15:15 (8) | 16:05
14:42 (8) | 07:58
15:15 (8) | 16:04
14:43 (8) | 08:00
15:15 (8) | 16:04
14:43 (8) | 08:01
15:14 (8) | 16:03
14:44 (8) | 08:02
15:14 (8) | 16:03
14:44 (8) | 08:03
15:14 (8) | 16:03
14:45 (8) | 08:05
15:13 (8) | 16:02
14:46 (8) | 08:06
15:12 (8) | 16:02
14:47 (8) | 08:07
15:11 (8) | 16:02
14:49 (8) | 08:08
15:10 (8) | 16:02
14:50 (8) | 08:09
15:09 (8) | 16:01
14:52 (8) | 08:10
15:08 (8) | 16:01
14:54 (8) | 08:11
15:04 (8) | 16:01
| 08:12
| 16:01
15:18 (15) | 08:13
15:20 (15) | 16:02
15:15 (15) | 08:14
15:23 (15) | 16:02
15:14 (15) | 08:14
15:24 (15) | 16:02
15:14 (15) | 08:15
15:26 (15) | 16:02
15:13 (15) | 08:16
15:27 (15) | 16:03
15:12 (15) | 08:16
15:26 (15) | 16:03
14:40 (16) | 08:17
15:27 (15) | 16:04
14:39 (16) | 08:17
15:28 (15) | 16:04
14:38 (16) | 08:18
15:28 (15) | 16:05
14:37 (16) | 08:18
15:29 (15) | 16:05
14:36 (16) | 08:18
15:28 (15) | 16:06
14:36 (16) | 08:19
15:29 (15) | 16:07
14:36 (16) | 08:19
15:29 (15) | 16:08
14:36 (16) | 08:19
15:28 (15) | 16:08
14:36 (16) | 08:19
15:28 (15) | 16:09
| 08:19
| 16:10
| 244
|

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

29

27

26

21

21

21

21

20

20

20

20

20

19

20

19

20

19

19

19

19

18

18

19

19

19

19

20

19

20

20

20

631

14:36 (16)
15:27 (15)
14:37 (16)
15:27 (15)
14:36 (16)
15:26 (15)
14:37 (16)
14:58 (16)
14:37 (16)
14:58 (16)
14:38 (16)
14:59 (16)
14:38 (16)
14:59 (16)
14:39 (16)
14:59 (16)
14:39 (16)
14:59 (16)
14:40 (16)
15:00 (16)
14:41 (16)
15:01 (16)
14:41 (16)
15:01 (16)
14:42 (16)
15:01 (16)
14:42 (16)
15:02 (16)
14:43 (16)
15:02 (16)
14:42 (16)
15:02 (16)
14:43 (16)
15:02 (16)
14:44 (16)
15:03 (16)
14:45 (16)
15:04 (16)
14:45 (16)
15:04 (16)
14:46 (16)
15:04 (16)
14:46 (16)
15:04 (16)
14:47 (16)
15:06 (16)
14:47 (16)
15:06 (16)
14:47 (16)
15:06 (16)
14:47 (16)
15:06 (16)
14:48 (16)
15:08 (16)
14:49 (16)
15:08 (16)
14:49 (16)
15:09 (16)
14:49 (16)
15:09 (16)
14:50 (16)
15:10 (16)

20620812:08/8  WINAPRO .



Projekt:

LQM

SHADOW - Kalender

Berechnung: 180604_PG_GB 24 WEA+2xV150-4,2MW+ 1xV136-4,2MW_BHe_ohne_AbSchattenrezeptor: F - I0 5 Sid

Voraussetzungen fiir Berechnung des Schattenwurfs
Die dargestellten Zeiten sind die astronomisch maximal mdgliche Beschattungsdauer, berechnet unter folgenden Annahmen:

Die Sonne scheint taglich von Sonnenauf- bis -untergang

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

| Januar

8:11

26 | 08:01

| 16:48

27 | 08:00

| 16:50

28 | 07:58

| 16:52

29 | 07:57

| 16:54

30 | 07:56

| 16:55

31| 07:54

| 16:57
Sonnenscheinstunden | 259

astr.max.mogl.Beschattung |

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

Tag im Monat Sonnenaufgang

Sonnenuntergang (SS:MM)

21

20

20

21

21

21

21

21

26

28

29

31

31

32

32

30

30

28

25

20

14

14

12

10

10

16

19

22

634

| Februar

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

(SS:MM)

25

27

28

30

31

32

32

33

33

33

38

44

46

47

47

46

45

43

38

33

24

13

776

Minuten mit Schatten

| Mérz

15:16 (8) | 07:00
15:41 (8) | 17:50
15:15 (8) | 06:57
15:42 (8) | 17:52
15:14 (8) | 06:55
15:42 (8) | 17:54
15:14 (8) | 06:53
15:44 (8) | 17:56
15:14 (8) | 06:51
15:45 (8) | 17:58
15:13 (8) | 06:49
15:45 (8) | 17:59
15:13 (8) | 06:46
15:45 (8) | 18:01
15:12 (8) | 06:44
15:45 (8) | 18:03
15:12 (8) | 06:42
15:45 (8) | 18:05
15:13 (8) | 06:40
15:46 (8) | 18:06
15:13 (8) | 06:37
16:38 (14) | 18:08
15:13 (8) | 06:35
16:41 (14) | 18:10
15:14 (8) | 06:33
16:42 (14) | 18:12
15:14 (8) | 06:31
16:43 (14) | 18:13
15:15 (8) | 06:28
16:44 (14) | 18:15
15:16 (8) | 06:26
16:44 (14) | 18:17
15:17 (8) | 06:24
16:45 (14) | 18:18
15:18 (8) | 06:21
16:45 (14) | 18:20
15:20 (8) | 06:19
16:44 (14) | 18:22
15:21 (8) | 06:17
16:43 (14) | 18:24
15:25 (8) | 06:15
16:42 (14) | 18:25
16:28 (14) | 06:12
16:41 (14) | 18:27
16:31 (14) | 06:10
16:39 (14) | 18:29
| 06:08
| 18:30
| 06:05
| 18:32
| 06:03
| 18:34
| 06:01
| 18:36
| 05:58
| 18:37
| 06:56
| 19:39
| 06:54
| 19:41
| 06:52
| 19:42
| 367
|

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

windPRO 3.1.633 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk

11

12

13

12

11

8

10

13

16

16

28

36

40

42

43

41

35

37

37

39

39

39

39

39

38

37

743

Lizenzierter Anwender:
VSB Neue Energien Deutschland GmbH
Schweizer StraBe 3a
DE-01069 Dresden

+49 (0) 351 /21183 - 46

Bernd.Hemmers / marina.eismann@vsb.energy

Berechnet:

29.06.2018 11:46/3.1.633

| April

| 06:49
| 19:44
| 06:47
| 19:46
| 06:45
| 19:47
17:25 (13) | 06:42
17:28 (13) | 19:49
17:22 (13) | 06:40
17:31 (13) | 19:51
17:21 (13) | 06:38
17:32 (13) | 19:53
17:20 (13) | 06:36
17:32 (13) | 19:54
17:19 (13) | 06:33
17:32 (13) | 19:56
17:20 (13) | 06:31
17:32 (13) | 19:58
17:20 (13) | 06:29
17:31 (13) | 19:59
17:21 (13) | 06:27
17:29 (13) | 20:01
17:26 (7) | 06:24
17:36 (7) | 20:03
17:24 (7) | 06:22
17:37 (7) | 20:04
17:22 (7) | 06:20
17:38 (7) | 20:06
17:22 (7) | 06:18
17:38 (7) | 20:08
16:47 (9) | 06:16
17:38 (7) | 20:09
16:42 (9) | 06:13
17:37 (7) | 20:11
16:40 (9) | 06:11
17:37 (7) | 20:13
16:38 (9) | 06:09
17:36 (7) | 20:15
16:36 (9) | 06:07
17:34 (7) | 20:16
16:35 (9) | 06:05
17:32(7) | 20:18
16:34 (9) | 06:03
17:09 (9) | 20:20
16:32 (9) | 06:01
17:09 (9) | 20:21
16:32 (9) | 05:59
17:09 (9) | 20:23
16:31 (9) | 05:57
17:10 (9) | 20:25
16:31 (9) | 05:55
17:10 (9) | 20:26
16:30 (9) | 05:53
17:09 (9) | 20:28
16:30 (9) | 05:51
17:09 (9) | 20:30
17:30 (9) | 05:49
18:09 (9) | 20:31
17:30 (9) | 05:47
18:08 (9) | 20:33

17:30 (9) |

18:07 (9) |
| 416

|

w
(<))

39

40

40

38

36

30

20

14

17

19

21

23

27

31

34

35

36

34

32

29

22

15

11

696

206201812:08/9  WINAPRO .

| Mai

17:31 (9) | 05:45
18:07 (9) | 20:35
17:30 (9) | 05:43
19:20 (12) | 20:36
17:31 (9) | 05:41
19:22 (12) | 20:38
17:32 (9) | 05:39
19:23 (12) | 20:40
17:34 (9) | 05:37
19:24 (12) | 20:41
17:34 (9) | 05:35
19:23 (12) | 20:43
17:36 (9) | 05:34
19:22 (12) | 20:45
17:39 (9) | 05:32
19:20 (12) | 20:46
17:44 (9) | 05:30
17:50 (9) | 20:48

| 05:28

| 20:49

| 05:27

| 20:51

| 05:25

| 20:53
19:08 (6) | 05:24
19:16 (6) | 20:54
19:05 (6) | 05:22
19:19 (6) | 20:56
19:03 (6) | 05:20
19:20 (6) | 20:57
19:02 (6) | 05:19
19:21 (6) | 20:59
19:01 (6) | 05:17
19:22 (6) | 21:00
18:59 (6) | 05:16
19:22 (6) | 21:02
18:58 (6) | 05:15
19:47 (10) | 21:03
18:58 (6) | 05:13
19:49 (10) | 21:05
18:58 (6) | 05:12
19:50 (10) | 21:06

18:57 (6) | 05:11
19:51 (10) | 21:07
18:57 (6) | 05:09
19:51 (10) | 21:09
18:58 (6) | 05:08
19:51 (10) | 21:10
18:58 (6) | 05:07
19:50 (10) | 21:12
18:59 (6) | 05:06
19:49 (10) | 21:13
18:59 (6) | 05:05
19:46 (10) | 21:14
19:02 (6) | 05:04
19:17 (6) | 21:15
19:03 (6) | 05:03
19:14 (6) | 21:17
19:07 (6) | 05:02
19:10 (6) | 21:18

| 05:01

| 21:19

| 485

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



Projekt:

LQM

SHADOW - Kalender

Berechnung: 180604_PG_GB 24 WEA+2xV150-4,2MW+ 1xV136-4,2MW_BHe_ohne_AbSchattenrezeptor: F - I0 5 Sid
Voraussetzungen fiir Berechnung des Schattenwurfs
Die dargestellten Zeiten sind die astronomisch maximal mdgliche Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint taglich von Sonnenauf- bis -untergang
Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb

Sonnenscheinstunden |

| Juli
1| 04:57
| 21:34
2 | 04:57
| 21:34
3| 04:58
| 21:33
4| 04:59
| 21:33
5| 05:00
| 21:33
6 | 05:01
| 21:32
7 | 05:01
| 21:31
8] 05:02
| 21:31
9] 05:03
| 21:30
10 | 05:04
| 21:29
11 | 05:05
| 21:29
12 | 05:06
| 21:28
13 | 05:08
| 21:27
14 | 05:09
| 21:26
15 ] 05:10
| 21:25
16 | 05:11
| 21:24
171 05:12
| 21:23
18 ] 05:13
| 21:22
19 | 05:15
| 21:21
20 | 05:16
| 21:20
21| 05:17
| 21:18
22 | 05:19
| 21:17
23| 05:20
| 21:16
24 ] 05:21
| 21:15
25 | 05:23
| 21:13
26 | 05:24
| 21:12
27 | 05:26
| 21:10
28 | 05:27
| 21:09
29 | 05:29
| 21:07
30 | 05:30
| 21:06
31| 05:32
| 21:04
501

astr.max.mdgl.Beschattung |

| August

5:33
1:03
5:35
1:01
5:36
0:59
5:38
0:58
5:39
0:56
5:41
0:54
5:42
0:52
5:44
0:50

NONONONONONONONO

13

16

24

28

32

34

36

35

34

30

27

22

21

19

17

13

414

| September

6:22
0:01
6:24
9:59
6:26
9:56
6:27
9:54
6:29
9:52
6:31
9:50
6:32
9:47
6:34
9:45
6:35
9:43
6:37
9:40
6:39
9:38
| 06:40
| 19:36
19:13 (6) | 06:42
19:19 (6) | 19:33
19:10 (6) | 06:43
19:23 (6) | 19:31
19:08 (6) | 06:45
19:24 (6) | 19:29
19:07 (6) | 06:47
19:55 (10) | 19:26
19:05 (6) | 06:48
19:55 (10) | 19:24
19:05 (6) | 06:50
19:57 (10) | 19:22
19:04 (6) | 06:52
19:57 (10) | 19:20
19:03 (6) | 06:53
19:57 (10) | 19:17
19:03 (6) | 06:55
19:57 (10) | 19:15
19:02 (6) | 06:56
19:55 (10) | 19:13
19:03 (6) | 06:58
19:53 (10) | 19:10
19:02 (6) | 07:00
19:51 (10) | 19:08
19:03 (6) | 07:01
19:25 (6) | 19:06
19:03 (6) | 07:03
19:24 (6) | 19:03
19:04 (6) | 07:05
19:23 (6) | 19:01
19:04 (6) | 07:06
19:21 (6) | 18:59
19:06 (6) | 07:08
19:19 (6) | 18:56
19:08 (6) | 07:10
19:15 (6) | 18:54
|

|
| 381
|

HOHEFOFEF,OFHOFOHOFHOFEFOFEFOFONDO

6

20

30

36

39

40

41

38

36

38

38

38

39

40

38

38

38

36

36

41

43

42

42

39

33

18

16

14

953

| Oktober

| 07:11
| 18:52
| 07:13
| 18:49
17:42 (9) | 07:14
17:48 (9) | 18:47
17:36 (9) | 07:16
19:17 (12) | 18:45
17:33 (9) | 07:18
19:19 (12) | 18:43
17:30 (9) | 07:19
19:19 (12) | 18:40
17:29 (9) | 07:21
19:20 (12) | 18:38
17:27 (9) | 07:23
19:18 (12) | 18:36
17:25 (9) | 07:25
19:16 (12) | 18:34
17:24 (9) | 07:26
19:13 (12) | 18:31
17:23 (9) | 07:28
17:59 (9) | 18:29
17:22 (9) | 07:30
18:00 (9) | 18:27
17:21 (9) | 07:31
17:59 (9) | 18:25
17:21 (9) | 07:33
17:59 (9) | 18:22
17:19 (9) | 07:35
17:58 (9) | 18:20
17:19 (9) | 07:36
17:59 (9) | 18:18
17:19 (9) | 07:38
17:57 (9) | 18:16
17:19 (9) | 07:40
17:57 (9) | 18:14
17:19 (9) | 07:42
17:57 (9) | 18:12
17:19 (9) | 07:43
17:55 (9) | 18:10
17:19 (9) | 07:45
17:55 (9) | 18:08
17:19 (9) | 07:47
18:16 (7) | 18:05
17:20 (9) | 07:49
18:18 (7) | 18:03
17:22 (9) | 07:50
18:20 (7) | 18:01
17:22 (9) | 06:52
18:20 (7) | 16:59
17:24 (9) | 06:54
18:20 (7) | 16:57
17:27 (9) | 06:56
18:20 (7) | 16:55
17:33 (9) | 06:57
18:19 (7) | 16:53
18:03 (7) | 06:59
18:19 (7) | 16:52
18:04 (7) | 07:01
18:18 (7) | 16:50
| 07:03
| 16:48
| 332
I

-

1

12

10

12

12

13

12

10

10

14

28

34

39

43

45

47

48

47

46

43

35

578

Lizenzierter Anwender:

VSB Neue Energien Deutschland GmbH
Schweizer StraBe 3a

DE-01069 Dresden

+49 (0) 351 /211 83 - 46
Bernd.Hemmers / marina.eismann@vsb.energy

Berechnet:

29.06.2018 11:46/3.1.633

| November

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

14:42 (8) |

16:05 (14) |
| 267

|

HOHOROHOROKOR

33

33

33

33

32

31

30

28

26

25

22

19

15

10

10

12

14

14

20

25

28

30

31

32

32

31

31

690

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

Tag im Monat

Sonnenaufgang

(SS:MM)
Sonnenuntergang (SS:MM)

Minuten mit Schatten

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

windPRO 3.1.633 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk

| Dezember

14:42 (8) | 07:55
15:15 (8) | 16:06
14:42 (8) | 07:57
15:15 (8) | 16:05
14:42 (8) | 07:58
15:15 (8) | 16:04
14:42 (8) | 08:00
15:15 (8) | 16:04
14:43 (8) | 08:01
15:15 (8) | 16:03
14:43 (8) | 08:02
15:14 (8) | 16:03
14:44 (8) | 08:03
15:14 (8) | 16:03
14:45 (8) | 08:05
15:13 (8) | 16:02
14:46 (8) | 08:06
15:12 (8) | 16:02
14:47 (8) | 08:07
15:12 (8) | 16:02
14:49 (8) | 08:08
15:11 (8) | 16:02
14:50 (8) | 08:09
15:09 (8) | 16:01
14:52 (8) | 08:10
15:07 (8) | 16:01
14:54 (8) | 08:11
15:04 (8) | 16:01
| 08:12
| 16:01
15:18 (15) | 08:13
15:20 (15) | 16:02
15:15 (15) | 08:14
15:23 (15) | 16:02
15:14 (15) | 08:14
15:24 (15) | 16:02
15:14 (15) | 08:15
15:26 (15) | 16:02
15:13 (15) | 08:16
15:27 (15) | 16:03
15:12 (15) | 08:16
15:26 (15) | 16:03
14:40 (16) | 08:17
15:27 (15) | 16:04
14:39 (16) | 08:17
15:28 (15) | 16:04
14:38 (16) | 08:18
15:28 (15) | 16:05
14:37 (16) | 08:18
15:29 (15) | 16:05
14:36 (16) | 08:18
15:28 (15) | 16:06
14:36 (16) | 08:19
15:29 (15) | 16:07
14:36 (16) | 08:19
15:29 (15) | 16:08
14:36 (16) | 08:19
15:28 (15) | 16:08
14:36 (16) | 08:19
15:28 (15) | 16:09
| 08:19
| 16:10
| 244
|

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

29

28

26

21

21

21

21

21

20

21

21

20

20

20

19

20

19

19

19

19

19

19

19

19

19

19

20

19

20

20

20

638

14:36 (16)
15:27 (15)
14:36 (16)
15:27 (15)
14:36 (16)
15:26 (15)
14:37 (16)
14:58 (16)
14:37 (16)
14:58 (16)
14:38 (16)
14:59 (16)
14:38 (16)
14:59 (16)
14:38 (16)
14:59 (16)
14:39 (16)
14:59 (16)
14:40 (16)
15:01 (16)
14:40 (16)
15:01 (16)
14:41 (16)
15:01 (16)
14:41 (16)
15:01 (16)
14:42 (16)
15:02 (16)
14:43 (16)
15:02 (16)
14:42 (16)
15:02 (16)
14:43 (16)
15:02 (16)
14:44 (16)
15:03 (16)
14:45 (16)
15:04 (16)
14:45 (16)
15:04 (16)
14:46 (16)
15:05 (16)
14:46 (16)
15:05 (16)
14:47 (16)
15:06 (16)
14:47 (16)
15:06 (16)
14:47 (16)
15:06 (16)
14:47 (16)
15:06 (16)
14:48 (16)
15:08 (16)
14:49 (16)
15:08 (16)
14:49 (16)
15:09 (16)
14:49 (16)
15:09 (16)
14:50 (16)
15:10 (16)
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Projekt: Lizenzierter Anwender:
LQM VSB Neue Energien Deutschland GmbH
Schweizer StraBe 3a
DE-01069 Dresden
+49 (0) 351 /211 83 - 46
Bernd.Hemmers / marina.eismann@vsb.energy

Berechnet:

29.06.2018 11:46/3.1.633

SHADOW - Kalender

Berechnung: 180604_PG_GB 24 WEA+2xV150-4,2MW+ 1xV136-4,2MW_BHe_ohne_AbSchattenrezeptor: G - I0 6
Voraussetzungen fiir Berechnung des Schattenwurfs
Die dargestellten Zeiten sind die astronomisch maximal mdgliche Beschattungsdauer, berechnet unter folgenden Annahmen:

Die Sonne scheint taglich von Sonnenauf- bis -untergang

Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung

Die Windenergieanlage/n ist/sind immer in Betrieb

|Januar | Februar | Marz | April | Mai | Juni
1]08:19 | 07:53 15:43 (26) | 07:00 16:42 (25) | 06:49 18:52 (5) | 05:45 | 05:00 20:23 (8)
| 16:11 | 16:59 14 15:57 (26) | 17:50 13 16:55(25) | 19:44 16  19:08 (5) | 20:35 | 21:20 5  20:28(8)
2| 08:19 | 07:51 15:44 (26) | 06:57 16:45 (25) | 06:47 18:50 (5) | 05:43 | 04:59
| 16:13 | 17:01 11 15:55(26) | 17:52 8  16:53(25) | 19:46 18 19:08 (5) | 20:36 | 21:21
308:19 | 07:49 15:46 (26) | 06:55 | 06:45 18:50 (5) | 05:41 | 04:58
| 16:14 | 17:03 7 15:53(26) | 17:54 |19:47 18 19:08 (5) | 20:38 | 21:22
4 08:19 | 07:48 | 06:53 17:23 (19) | 06:42 18:50 (5) | 05:39 | 04:57
| 16:15 | 17:05 | 17:56 4 17:27 (19) | 19:49 17 19:07 (5) | 20:40 | 21:23
5108:18 | 07:46 | 06:51 17:20 (19) | 06:40 18:51 (5) | 05:37 | 04:57
| 16:16 | 17:06 | 17:57 9 17:29 (19) | 19:51 16 19:07 (5) | 20:41 | 21:24
6]08:18 | 07:45 | 06:49 17:19 (19) | 06:38 18:51 (5) | 05:35 | 04:56
| 16:17 | 17:08 | 17:59 12 17:31 (19) | 19:52 14 19:05 (5) | 20:43 | 21:25
708:18 | 07:43 | 06:46 17:18 (19) | 06:36 18:52 (5) | 05:34 | 04:56
| 16:18 | 17:10 | 18:01 12 17:30 (19) | 19:54 11 19:03 (5) | 20:44 | 21:26
808:17 | 07:41 | 06:44 17:18 (19) | 06:33 18:55 (5) | 05:32 | 04:55
| 16:20 | 17:12 | 18:03 13 17:31(19) | 19:56 6  19:01(5) | 20:46 | 21:27
9| 08:17 | 07:39 | 06:42 17:18 (19) | 06:31 | 05:30 | 04:55
| 16:21 | 17:14 | 18:05 12 17:30 (19) | 19:58 | 20:48 | 21:28
10 | 08:16 | 07:38 | 06:40 17:18 (19) | 06:29 | 05:28 | 04:54
| 16:22 | 17:16 | 18:06 11 17:29 (19) | 19:59 | 20:49 | 21:29
11 | 08:16 | 07:36 16:40 (20) | 06:37 17:19 (19) | 06:27 | 05:27 | 04:54
| 16:24 | 17:17 7 16:47 (20) | 18:08 8  17:27 (19) | 20:01 | 20:51 | 21:29
12 ] 08:15 | 07:34 16:39 (20) | 06:35 17:22 (19) | 06:24 | 05:25 | 04:53
| 16:25 | 17:19 10 16:49 (20) | 18:10 2 17:24(19) | 20:03 | 20:52 | 21:30
13 ] 08:14 | 07:32 16:38 (20) | 06:33 | 06:22 | 05:24 | 04:53
| 16:27 | 17:21 12 16:50 (20) | 18:12 | 20:04 | 20:54 | 21:31
14 | 08:14 | 07:30 16:37 (20) | 06:31 | 06:20 | 05:22 | 04:53
| 16:28 | 17:23 13 16:50 (20) | 18:13 | 20:06 | 20:56 | 21:31
151 08:13 | 07:28 16:37 (20) | 06:28 | 06:18 19:25 (17) | 05:20 | 04:53
| 16:30 | 17:25 13 16:50 (20) | 18:15 | 20:08 9 19:34(17) | 20:57 | 21:32
16 | 08:12 15:53 (21) | 07:26 16:37 (20) | 06:26 | 06:16 19:24 (17) | 05:19 | 04:53
| 16:31 4 15:57(21) | 17:27 13 16:50(20) | 18:17 | 20:09 19 19:43 (16) | 20:59 | 21:32
17 ] 08:11 15:52 (21) | 07:24 16:38 (20) | 06:24 | 06:13 19:22 (17) | 05:17 20:22 (8) | 04:52
| 16:33 7 15:59(21) | 17:29 12 16:50 (20) | 18:18 | 20:11 21 19:43(16) | 21:00 6 20:28(8) | 21:33
18 | 08:10 15:44 (26) | 07:22 16:39 (20) | 06:21 17:38 (24) | 06:11 19:21 (17) | 05:16 20:20 (8) | 04:52
| 16:35 15 16:01 (21) | 17:30 10 16:49 (20) | 18:20 6 17:44 (24) | 20:13 23 19:44 (16) | 21:02 9 20:29(8) | 21:33
19 | 08:09 15:41 (26) | 07:20 16:40 (20) | 06:19 17:35 (24) | 06:09 19:20 (17) | 05:15 20:20 (8) | 04:53
| 16:36 20 16:01(21) | 17:32 10 16:51(25) | 18:22 11 17:46 (24) | 20:14 24 19:44 (16) | 21:03 10 20:30(8) | 21:34
20 | 08:08 15:41 (26) | 07:18 16:44 (25) | 06:17 17:33 (24) | 06:07 19:20 (17) | 05:13 20:19 (8) | 04:53
| 16:38 21 16:02 (21) | 17:34 11 16:55(25) | 18:24 14 17:47 (24) | 20:16 23 19:43(16) | 21:05 12 20:31(8) | 21:34
21 | 08:07 15:40 (26) | 07:16 16:43 (25) | 06:15 17:32 (24) | 06:05 19:20 (17) | 05:12 20:19 (8) | 04:53
|16:40 23 16:03(21) | 17:36 13 16:56 (25) | 18:25 19 18:00(18) | 20:18 23  19:43 (16) | 21:06 12 20:31(8) | 21:34
22 | 08:06 15:40 (26) | 07:14 16:42 (25) | 06:12 17:31 (24) | 06:03 19:21 (17) | 05:11 20:19 (8) | 04:53
| 16:41 23 16:03(21) | 17:38 15  16:57 (25) | 18:27 24 18:02(18) | 20:20 21 19:42(16) | 21:07 13 20:32(8) | 21:35
23 | 08:05 15:39 (26) | 07:12 16:41 (25) | 06:10 17:30 (24) | 06:01 19:21 (17) | 05:09 20:18(8) | 04:53
| 16:43 24 16:03 (21) | 17:40 17 16:58 (25) | 18:29 28 18:03 (18) | 20:21 19 19:40 (16) | 21:09 13 20:31(8) | 21:35
24 | 08:04 15:39 (26) | 07:10 16:41 (25) | 06:08 17:30 (24) | 05:59 19:22 (17) | 05:08 20:18 (8) | 04:53
| 16:45 25  16:04 (21) | 17:41 17 16:58 (25) | 18:30 29  18:03(18) | 20:23 10 19:32(17) | 21:10 13 20:31(8) | 21:35
25 | 08:02 15:40 (26) | 07:08 16:41 (25) | 06:05 17:31 (24) | 05:57 19:25 (17) | 05:07 20:19 (8) | 04:54
| 16:46 24 16:04 (21) | 17:43 18  16:59 (25) | 18:32 27  18:03(18) | 20:25 5 19:30(17) | 21:11 12 20:31(8) | 21:35
26 | 08:01 15:39 (26) | 07:06 16:40 (25) | 06:03 17:30 (24) | 05:55 | 05:06 20:19 (8) | 04:54
|16:48 24  16:03 (21) | 17:45 17 16:57(25) | 18:34 25  18:02 (18) | 20:26 | 21:13 12 20:31(8) | 21:35
27 | 08:00 15:40 (26) | 07:04 16:40 (25) | 06:01 17:32 (24) | 05:53 | 05:05 20:19 (8) | 04:55
| 16:50 23 16:03 (21) | 17:47 17 16:57 (25) | 18:36 19  18:00 (18) | 20:28 | 21:14 12 20:31(8) | 21:35
28 | 07:58 15:40 (26) | 07:02 16:41 (25) | 05:58 17:34 (24) | 05:51 | 05:04 20:20 (8) | 04:55
|16:52 21 16:01 (21) | 17:49 15  16:56 (25) | 18:37 8  17:42(24) | 20:30 | 21:15 11 20:31(8) | 21:35
29 | 07:57 15:40 (26) | | 06:56 18:56 (5) | 05:49 | 05:03 20:21 (8) | 04:56
| 16:54 17 15:57 (26) | | 19:39 10 19:06 (5) | 20:31 | 21:17 10 20:31(8) | 21:35
30 | 07:56 15:41 (26) | | 06:54 18:53 (5) | 05:47 | 05:02 20:22 (8) | 04:56
| 16:55 17 15:58 (26) | | 19:41 14 19:07 (5) | 20:33 | 21:18 8 20:30(8) | 21:34
31| 07:54 15:41 (26) | | 06:52 18:52 (5) | | 05:01 20:22 (8) |
| 16:57 16 15:57 (26) | | 19:42 16 19:08 (5) | | 21:19 8 20:30(8) |
Sonnenscheinstunden | 260 | 278 | 367 | 416 | 485 | 498
astr.max.mdogl.Beschattung | 304 | 272 | 354 | 313 | 161 | 5

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 3.1.633 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk 29.06.2018 12:08 / 11 WI nd PRO .



Projekt: Lizenzierter Anwender:
LQM VSB Neue Energien Deutschland GmbH
Schweizer StraBe 3a
DE-01069 Dresden
+49 (0) 351 /211 83 - 46
Bernd.Hemmers / marina.eismann@vsb.energy

Berechnet:

29.06.2018 11:46/3.1.633

SHADOW - Kalender

Berechnung: 180604_PG_GB 24 WEA+2xV150-4,2MW+ 1xV136-4,2MW_BHe_ohne_AbSchattenrezeptor: G - I0 6
Voraussetzungen fiir Berechnung des Schattenwurfs
Die dargestellten Zeiten sind die astronomisch maximal mdgliche Beschattungsdauer, berechnet unter folgenden Annahmen:

Die Sonne scheint taglich von Sonnenauf- bis -untergang

Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung

Die Windenergieanlage/n ist/sind immer in Betrieb

| Juli | August | September | Oktober | November | Dezember
1] 04:57 | 05:33 | 06:22 | 07:11 | 07:05 | 07:55
| 21:34 | 21:02 | 20:01 | 18:52 | 16:46 | 16:06
2| 04:57 | 05:35 | 06:24 | 07:13 17:59 (19) | 07:06 | 07:57
| 21:34 | 21:01 | 19:59 | 18:49 6 18:05(19) | 16:44 | 16:05
3| 04:58 | 05:36 | 06:26 | 07:14 17:57 (19) | 07:08 | 07:58
| 21:33 | 20:59 | 19:56 | 18:47 10  18:07 (19) | 16:42 | 16:04
4| 04:59 | 05:38 | 06:27 18:52 (5) | 07:16 17:55 (19) | 07:10 | 07:59
| 21:33 | 20:57 | 19:54 6  18:58(5)|18:45 12 18:07 (19) | 16:40 | 16:04
5 | 05:00 | 05:39 | 06:29 18:49 (5) | 07:18 17:55 (19) | 07:12 | 08:01
| 21:32 | 20:56 |19:52 11 19:00 (5) | 18:43 12 18:07 (19) | 16:39 | 16:03
6 | 05:01 | 05:41 | 06:31 18:47 (5) | 07:19 17:55 (19) | 07:13 | 08:02
| 21:32 | 20:54 |19:49 14 19:01(5) | 18:40 12 18:07 (19) | 16:37 | 16:03
7| 05:01 | 05:42 | 06:32 18:46 (5) | 07:21 17:54 (19) | 07:15 | 08:03
| 21:31 | 20:52 |19:47 16 19:02(5) | 18:38 12 18:06 (19) | 16:35 | 16:03
8 | 05:02 | 05:44 | 06:34 18:45 (5) | 07:23 17:55 (19) | 07:17 15:17 (26) | 08:04
| 21:31 | 20:50 |19:45 16 19:01(5)|18:36 10  18:05(19) | 16:34 7 15:24 (26) | 16:02
9] 05:03 | 05:45 | 06:35 18:44 (5) | 07:24 17:56 (19) | 07:19 15:15 (26) | 08:06
| 21:30 | 20:49 |19:43 18 19:02(5) | 18:33 7 18:03(19) | 16:32 11  15:26 (26) | 16:02
10 | 05:04 | 05:47 | 06:37 18:44 (5) | 07:26 | 07:21 15:14 (26) | 08:07
| 21:29 | 20:47 |19:40 17 19:01(5) | 18:31 | 16:30 14 15:28 (26) | 16:02
11 | 05:05 20:33 (8) | 05:49 | 06:39 18:44 (5) | 07:28 17:20 (25) | 07:22 15:13 (26) | 08:08
| 21:29 3 20:36 (8) | 20:45 19:38 17 19:01(5) | 18:29 5 17:25(25) | 16:29 16 15:29 (26) | 16:02
12 | 05:06 20:31 (8) | 05:50 | 06:40 18:45 (5) | 07:30 17:17 (25) | 07:24 15:13 (26) | 08:09
| 21:28 7 20:38(8) | 20:43 |19:36 15  19:00 (5) | 18:27 10 17:27(25) | 16:27 16  15:29 (26) | 16:01
13 | 05:08 20:31 (8) | 05:52 | 06:42 18:45 (5) | 07:31 17:15 (25) | 07:26 15:12 (26) | 08:10
| 21:27 8  20:39 (8) | 20:41 |19:33 13 18:58(5) | 18:25 14 17:29(25) | 16:26 17  15:29 (26) | 16:01
14 | 05:09 20:30 (8) | 05:53 | 06:43 18:46 (5) | 07:33 17:14 (25) | 07:28 15:12 (26) | 08:11
| 21:26 9 20:39 (8) | 20:39 119:31 11 18:57(5) | 18:22 16 17:30(25) | 16:24 21 15:33(21) | 16:01
15| 05:10 20:29 (8) | 05:55 | 06:45 18:24 (24) | 07:35 17:12 (25) | 07:29 15:12 (26) | 08:12
|21:25 11 20:40 (8) | 20:37 19:29 11 18:52(5)|18:20 18 17:30(25) | 16:23 23 15:35(21) | 16:01
16 | 05:11 20:29 (8) | 05:57 | 06:47 18:21 (24) | 07:36 17:12 (25) | 07:31 15:12 (26) | 08:13
|21:24 11 20:40 (8) | 20:35 |19:26 18  18:49(18) | 18:18 18 17:30(25) | 16:21 24  15:36 (21) | 16:02
17 ] 05:12 20:29 (8) | 05:58 | 06:48 18:19 (24) | 07:38 17:12 (25) | 07:33 15:13 (26) | 08:13
|21:23 12 20:41(8) | 20:33 |19:24 25 18:50(18) | 18:16 18 17:30(25) | 16:20 24  15:37(21) | 16:02
18 | 05:13 20:28 (8) | 06:00 19:31 (17) | 06:50 18:18 (24) | 07:40 17:12 (25) | 07:35 15:13 (26) | 08:14
|21:22 13 20:41(8) | 20:31 6 19:37(17) [19:22 26 18:50(18) | 18:14 18 17:30(25) | 16:19 25  15:38(21) | 16:02
19 | 05:15 20:28 (8) | 06:01 19:28 (17) | 06:51 18:18 (24) | 07:42 17:12 (25) | 07:36 15:14 (26) | 08:15 14:41 (27)
|21:21 13 20:41(8) [ 20:29 10 19:38(17) | 19:19 28  18:51(18) | 18:12 17 17:29(25) | 16:18 24  15:38(21) | 16:02 1 14:42(27)
20 | 05:16 20:29 (8) | 06:03 19:27 (17) | 06:53 18:17 (24) | 07:43 17:13 (25) | 07:38 15:15 (26) | 08:16 14:41 (27)
|21:20 13 20:42(8) | 20:27 19 19:46(16) | 19:17 27  18:49(18) | 18:10 15 17:28(25) | 16:16 23  15:38(21) | 16:03 2 14143 (27)
21| 05:17 20:29 (8) | 06:05 19:26 (17) | 06:55 18:17 (24) | 07:45 17:13 (25) | 07:40 15:15 (26) | 08:16 14:42 (27)
|21:18 13 20:42(8) | 20:25 22 19:48(16) | 19:15 25 18:48(18) | 18:07 13 17:26(25) | 16:15 23  15:38(21) | 16:03 2 14:44(27)
22 | 05:19 20:29 (8) | 06:06 19:25 (17) | 06:56 18:16 (24) | 07:47 17:15 (25) | 07:41 15:17 (26) | 08:17 14:42 (27)
|21:17 12 20:41(8) | 20:23 23 19:48(16) | 19:12 21  18:45(18) | 18:05 9 17:24(25) | 16:14 21 15:38(21) | 16:04 2 14:44(27)
23 | 05:20 20:29 (8) | 06:08 19:25 (17) | 06:58 18:17 (24) | 07:49 17:09 (20) | 07:43 15:18 (26) | 08:17 14:42 (27)
|21:16 12 20:41(8) | 20:20 23 19:48(16) | 19:10 15 18:32(24) | 18:03 8 17:17(20) | 16:13 20  15:38(21) | 16:04 2 14:44 (27)
24 | 05:21 20:30 (8) | 06:10 19:24 (17) | 07:00 18:18 (24) | 07:50 17:08 (20) | 07:45 15:21 (26) | 08:18 14:43 (27)
|21:14 11 20:41(8) | 20:18 23 19:47(16) | 19:08 13 18:31(24) | 18:01 10 17:18(20) | 16:12 15 15:38(21) | 16:05 2 14:45(27)
25 | 05:23 20:30 (8) | 06:11 19:25 (17) | 07:01 18:20 (24) | 06:52 16:07 (20) | 07:46 15:29 (21) | 08:18
|21:13 10 20:40(8) | 20:16 22 19:47 (16) | 19:06 7 18:27(24)]16:59 12 16:19 (20) | 16:11 7 15:36 (21) | 16:05
26 | 05:24 20:31 (8) | 06:13 19:24 (17) | 07:03 | 06:54 16:07 (20) | 07:48 15:31 (21) | 08:18
| 21:12 8 20:39(8) | 20:14 22 19:46 (16) | 19:03 | 16:57 13 16:20 (20) | 16:10 4 15:35(21) | 16:06
27 | 05:26 20:33 (8) | 06:14 19:26 (17) | 07:05 | 06:56 16:07 (20) | 07:49 | 08:19
| 21:10 5 20:38(8) | 20:12 17  19:44(16) | 19:01 | 16:55 13 16:20 (20) | 16:09 | 16:07
28 | 05:27 | 06:16 19:26 (17) | 07:06 | 06:57 16:07 (20) | 07:51 | 08:19
| 21:09 | 20:10 9  19:35(17) | 18:59 | 16:53 13 16:20 (20) | 16:08 | 16:08
29 | 05:29 | 06:18 | 07:08 | 06:59 16:08 (20) | 07:52 | 08:19
| 21:07 | 20:07 | 18:56 |16:51 11 16:19 (20) | 16:07 | 16:08
30 | 05:30 | 06:19 | 07:09 | 07:01 16:08 (20) | 07:54 | 08:19
| 21:06 | 20:05 | 18:54 | 16:50 9 16:17 (20) | 16:06 | 16:09
31 05:32 | 06:21 | | 07:03 16:10 (20) | | 08:19
| 21:04 | 20:03 | | 16:48 5 16:15(20) | | 16:10
Sonnenscheinstunden | 501 | 453 | 381 | 332 | 267 | 244
astr.max.mdgl.Beschattung | 171 | 196 | 370 | 346 | 335 | 11
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:
LQM VSB Neue Energien Deutschland GmbH
Schweizer StraBe 3a
DE-01069 Dresden
+49 (0) 351 /211 83 - 46
Bernd.Hemmers / marina.eismann@vsb.energy

Berechnet:

29.06.2018 11:46/3.1.633

SHADOW - Kalender

Berechnung: 180604_PG_GB 24 WEA+2xV150-4,2MW+ 1xV136-4,2MW_BHe_ohne_AbSchattenrezeptor: H - IO 7a
Voraussetzungen fiir Berechnung des Schattenwurfs
Die dargestellten Zeiten sind die astronomisch maximal mdgliche Beschattungsdauer, berechnet unter folgenden Annahmen:

Die Sonne scheint taglich von Sonnenauf- bis -untergang

Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung

Die Windenergieanlage/n ist/sind immer in Betrieb

|Januar | Februar | Mérz | April | Mai | Juni
1]08:19 | 07:53 16:21 (2) | 07:00 16:48 (20) | 06:49 | 05:45 19:18 (5) | 05:00 20:06 (17)
| 16:12 | 16:59 8 16:29 (2) | 17:50 12 17:00 (20) | 19:44 | 20:35 17 19:35 (5) | 21:20 19 20:25(17)
2 08:19 | 07:51 16:20 (2) | 06:57 16:50 (20) | 06:47 | 05:43 19:19 (5) | 04:59 20:07 (17)
| 16:13 | 17:01 11 16:31 (2) | 17:52 8 16:58 (20) | 19:46 | 20:36 14 19:33 (5) | 21:21 19 20:26 (17)
3108:19 | 07:49 16:19 (2) | 06:55 | 06:45 | 05:41 19:21 (5) | 04:58 20:07 (17)
| 16:14 | 17:03 11 16:30 (2) | 17:54 | 19:47 | 20:38 10 19:31 (5) | 21:22 19 20:26 (17)
4 08:19 | 07:48 16:18 (2) | 06:53 | 06:42 | 05:39 19:24 (5) | 04:57 20:07 (17)
| 16:15 | 17:05 12 16:30 (2) | 17:56 | 19:49 | 20:40 5 19:29 (5) | 21:23 18 20:25 (17)
5]08:18 | 07:46 16:18 (2) | 06:51 | 06:40 19:19 (18) | 05:37 | 04:57 20:08 (17)
| 16:16 117:06 12 16:30(2) | 17:57 | 19:51 3 19:22(18) | 20:41 |21:24 18  20:26 (17)
6 08:18 | 07:45 16:17 (2) | 06:49 | 06:38 19:15 (18) | 05:35 | 04:56 20:08 (17)
| 16:17 | 17:08 12 16:29 (2) | 17:59 | 19:52 9 19:24 (18) | 20:43 | 21:25 17 20:25 (17)
7 08:18 | 07:43 16:16 (2) | 06:46 | 06:36 19:14 (18) | 05:34 | 04:56 20:09 (17)
| 16:18 |17:10 11 16:27 (2) | 18:01 |19:54 11 19:25(18) | 20:44 |21:26 16 20:25(17)
8]08:17 | 07:41 16:19 (2) | 06:44 17:06 (25) | 06:33 19:13 (18) | 05:32 | 04:55 20:09 (17)
| 16:20 | 17:12 5  16:24(2) | 18:03 4 17:10(25) | 19:56 13 19:26 (18) | 20:46 |21:27 16 20:25(17)
9]08:17 | 07:39 | 06:42 17:02 (25) | 06:31 19:13 (18) | 05:30 20:08 (16) | 04:55 20:10 (17)
| 16:21 | 17:14 | 18:05 12 17:14 (25) | 19:58 13 19:26 (18) | 20:48 7 20:15(16) | 21:28 15 20:25 (17)
10 | 08:16 | 07:38 | 06:40 16:58 (25) | 06:29 19:13 (18) | 05:28 20:07 (16) | 04:54 20:10 (17)
| 16:23 | 17:16 |18:06 17 17:15(25) | 19:59 12 19:25(18) | 20:49 10 20:17 (16) | 21:29 15  20:25 (17)
11]08:16 | 07:36 | 06:37 16:57 (25) | 06:27 19:12 (18) | 05:27 20:06 (16) | 04:54 20:10 (17)
| 16:24 | 17:18 | 18:08 20 17:17(25) | 20:01 12 19:24 (18) | 20:51 12 20:18 (16) | 21:29 15 20:25 (17)
12| 08:15 | 07:34 | 06:35 16:56 (25) | 06:24 19:13 (18) | 05:25 20:06 (16) | 04:53 20:11 (17)
| 16:25 |17:19 | 18:10 22 17:18 (25) | 20:03 10 19:23 (18) | 20:52 13 20:19(16) | 21:30 14 20:25(17)
13 | 08:14 | 07:32 | 06:33 16:55 (25) | 06:22 19:09 (24) | 05:24 20:05 (16) | 04:53 20:12 (17)
| 16:27 | 17:21 |18:12 24 17:19(25)]20:04 12 19:21(18) | 20:54 13 20:18(16) | 21:31 13  20:25(17)
14| 08:14 | 07:30 | 06:31 16:54 (25) | 06:20 19:06 (24) | 05:22 20:05 (16) | 04:53 20:12 (17)
| 16:28 | 17:23 | 18:13 24 17:18 (25) | 20:06 14 19:20 (24) | 20:56 15 20:26 (14) | 21:31 13 20:25 (17)
15| 08:13 | 07:28 | 06:28 16:54 (25) | 06:18 19:04 (24) | 05:20 20:05 (16) | 04:53 20:13 (17)
| 16:30 | 17:25 |18:15 25 17:19(25) | 20:08 17 19:21(24) | 20:57 18 20:27 (14) | 21:32 12 20:25(17)
16 | 08:12 | 07:26 | 06:26 16:53 (25) | 06:16 19:03 (24) | 05:19 20:05 (16) | 04:53 20:13 (17)
| 16:31 | 17:27 | 18:17 26 17:19 (25) | 20:09 19 19:22 (24) | 20:59 20 20:28 (14) | 21:32 12 20:25 (17)
17| 08:11 | 07:24 | 06:24 16:53 (25) | 06:13 19:01 (24) | 05:17 20:06 (16) | 04:53 20:14 (17)
| 16:33 | 17:29 | 18:18 25 17:18(25)]20:11 21 19:22(24) | 21:00 21 20:30(14) | 21:33 11  20:25(17)
18 | 08:10 | 07:22 | 06:21 16:53 (25) | 06:11 19:00 (24) | 05:16 20:05 (16) | 04:52 20:14 (17)
| 16:35 | 17:30 |18:20 28 17:46 (19) | 20:13 26  19:45(15) | 21:02 23 20:31(14) | 21:33 11  20:25(17)
19 | 08:09 | 07:20 | 06:19 16:54 (25) | 06:09 19:00 (24) | 05:15 20:06 (16) | 04:53 20:14 (17)
| 16:36 | 17:32 | 18:22 33 17:49 (19) | 20:14 42 19:47 (15) | 21:03 25  20:32(14) | 21:34 11 20:25 (17)
20 | 08:08 | 07:18 16:52 (20) | 06:17 16:53 (25) | 06:07 18:59 (24) | 05:13 20:07 (16) | 04:53 20:14 (17)
| 16:38 | 17:34 5 16:57(20) | 18:24 35 17:50(19) | 20:16 47 19:49 (15) | 21:05 25 20:32(14) | 21:34 11  20:25(17)
21 | 08:07 | 07:16 16:49 (20) | 06:15 16:55 (25) | 06:05 18:59 (24) | 05:12 20:08 (17) | 04:53 20:14 (17)
| 16:40 | 17:36 11 17:00 (20) | 18:25 34 17:51(19) | 20:18 48  19:49 (15) | 21:06 24 20:32(14) | 21:34 11 20:25(17)
22| 08:06 | 07:14 16:48 (20) | 06:12 16:56 (25) | 06:03 18:59 (24) | 05:11 20:07 (17) | 04:53 20:14 (17)
| 16:41 |17:38 13 17:01(20) | 18:27 33 17:51(19) | 20:20 49 19:49 (15) | 21:07 25 20:32(14) |21:35 11  20:25(17)
23| 08:05 | 07:12 16:47 (20) | 06:10 16:57 (25) | 06:01 18:59 (24) | 05:09 20:06 (17) | 04:53 20:15 (17)
| 16:43 |17:40 15 17:02(20) | 18:29 28 17:50(19) [ 20:21 49 19:48 (15) | 21:09 25 20:31(14) [21:35 11  20:26 (17)
24 | 08:04 | 07:10 16:47 (20) | 06:08 17:34 (19) | 05:59 19:00 (24) | 05:08 20:06 (17) | 04:53 20:15 (17)
| 16:45 | 17:41 16  17:03 (20) | 18:30 16 17:50 (19) | 20:23 46 19:47 (15) | 21:10 25 20:31(14) | 21:35 11 20:26 (17)
25 | 08:02 | 07:08 16:46 (20) | 06:05 17:35 (19) | 05:57 19:00 (24) | 05:07 20:06 (17) | 04:54 20:15 (17)
| 16:46 |17:43 17 17:03(20) | 18:32 14 17:49 (19) | 20:25 42  19:44 (15) | 21:12 24  20:30 (14) | 21:35 11  20:26 (17)
26 | 08:01 | 07:06 16:45 (20) | 06:03 17:35 (19) | 05:55 19:01 (24) | 05:06 20:05 (17) | 04:54 20:15 (17)
| 16:48 | 17:45 17 17:02 (20) | 18:34 12 17:47 (19) | 20:26 37 19:38 (5) | 21:13 23 20:29 (14) | 21:35 12 20:27 (17)
27 | 08:00 | 07:04 16:46 (20) | 06:01 17:37 (19) | 05:53 19:02 (24) | 05:05 20:05 (17) | 04:55 20:15 (17)
| 16:50 | 17:47 16 17:02 (20) | 18:36 9 17:46 (19) | 20:28 35 19:37 (5) | 21:14 19 20:24(17) | 21:35 12 20:27 (17)
28| 07:58 | 07:02 16:47 (20) | 05:58 | 05:51 19:05 (24) | 05:04 20:05 (17) | 04:55 20:15 (17)
| 16:52 | 17:49 14 17:01 (20) | 18:37 | 20:30 32 19:38 (5) | 21:15 20 20:25(17) | 21:35 13 20:28 (17)
29 | 07:57 16:22 (2) | | 06:56 | 05:49 19:08 (24) | 05:03 20:06 (17) | 04:56 20:15 (17)
| 16:54 2 16:24(2) | | 19:39 | 20:31 24 19:37 (5) | 21:17 20 20:26 (17) | 21:35 13 20:28 (17)
30 | 07:56 16:21 (2) | | 06:54 | 05:47 19:18 (5) | 05:02 20:06 (17) | 04:56 20:15 (17)
| 16:55 4 16:25(2) | | 19:41 120:33 18  19:36(5) | 21:18 20 20:26 (17) | 21:3¢ 14  20:29 (17)
31 | 07:54 16:20 (2) | | 06:52 | | 05:01 20:06 (17) |
| 16:57 7 16:27(2) | | 19:42 | [21:19 19 20:25(17) |
Sonnenscheinstunden | 260 | 278 | 367 | 416 | 484 | 498
astr.max.mdgl.Beschattung | 13 | 206 | 461 | 661 | 492 | 414

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:

LQM

SHADOW - Kalender

Berechnung: 180604_PG_GB 24 WEA+2xV150-4,2MW+ 1xV136-4,2MW_BHe_ohne_AbSchattenrezeptor: H - IO 7a
Voraussetzungen fiir Berechnung des Schattenwurfs
Die dargestellten Zeiten sind die astronomisch maximal mdgliche Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint taglich von Sonnenauf- bis -untergang
Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb

| Juli

1] 04:57
| 21:34
2| 04:58
| 21:34
3]04:58
| 21:33
4] 04:59
| 21:33

5 | 05:00
| 21:32

6 | 05:01
| 21:32
7] 05:01
| 21:31

8 | 05:02
| 21:31
9] 05:03
| 21:30

10 | 05:04
| 21:29

11 | 05:05
| 21:29

12 | 05:06
| 21:28

13 | 05:08
| 21:27

14 | 05:09
| 21:26

15 | 05:10
| 21:25

16 | 05:11
| 21:24
17| 05:12
| 21:23

18 | 05:13
| 21:22

19 | 05:15
| 21:21
20 | 05:16
| 21:20
21| 05:17
| 21:18
22| 05:19
| 21:17
23| 05:20
| 21:16
24| 05:21
| 21:14
25| 05:23
| 21:13
26 | 05:24
| 21:12
27 | 05:26
| 21:10
28 | 05:27
| 21:09
29 | 05:29
| 21:07
30 | 05:30
| 21:06

31 05:32
| 21:04

Sonnenscheinstunden | 501
astr.max.mdgl.Beschattung |

15

15

15

16

17

17

18

17

18

18

18

19

19

19

19

19

19

24

25

25

25

25

25

25

25

23

20

19

16

13

13

601

| August

20:14 (17) | 05:33
20:29 (17) | 21:02
20:15 (17) | 05:35
20:30 (17) | 21:01
20:15 (17) | 05:36
20:30 (17) | 20:59
20:14 (17) | 05:38
20:30 (17) | 20:57
20:14 (17) | 05:39
20:31 (17) | 20:56
20:14 (17) | 05:41
20:31 (17) | 20:54
20:14 (17) | 05:42
20:32 (17) | 20:52
20:15 (17) | 05:44
20:32 (17) | 20:50
20:15 (17) | 05:45
20:33 (17) | 20:49
20:15 (17) | 05:47
20:33 (17) | 20:47
20:15 (17) | 05:49
20:33 (17) | 20:45
20:15 (17) | 05:50
20:34 (17) | 20:43
20:15 (17) | 05:52
20:34 (17) | 20:41
20:15 (17) | 05:53
20:34 (17) | 20:39
20:15 (17) | 05:55
20:34 (17) | 20:37
20:15 (17) | 05:57
20:34 (17) | 20:35
20:15 (17) | 05:58
20:34 (17) | 20:33
20:15 (17) | 06:00
20:39 (14) | 20:31
20:15 (17) | 06:01
20:40 (14) | 20:29
20:16 (17) | 06:03
20:41 (14) | 20:27
20:17 (17) | 06:05
20:42 (14) | 20:25
20:17 (17) | 06:06
20:42 (14) | 20:23
20:17 (17) | 06:08
20:42 (14) | 20:20
20:17 (16) | 06:10
20:43 (14) | 20:18
20:16 (16) | 06:11
20:42 (14) | 20:16
20:16 (16) | 06:13
20:41 (14) | 20:14
20:16 (16) | 06:14
20:40 (14) | 20:12
20:15 (16) | 06:16
20:38 (14) | 20:10
20:16 (16) | 06:18
20:37 (14) | 20:07
20:16 (16) | 06:19
20:29 (16) | 20:05
20:16 (16) | 06:21
20:29 (16) | 20:03

| 453

|

12

11

11

15

17

19

27

32

36

37

43

47

49

49

49

46

40

26

21

19

17

14

12

10

680

| September

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

19:13 (18) |

19:23 (18) |
| 381

|

12

12

13

13

11

11

14

15

26

32

33

35

34

31

25

25

25

25

24

437

Lizenzierter Anwender:
VSB Neue Energien Deutschland GmbH
Schweizer StraBe 3a
DE-01069 Dresden

+49 (0) 351 /21183 - 46

Bernd.Hemmers / marina.eismann@vsb.energy

Berechnet:

29.06.2018 11:46/3.1.633

| Oktober

19:11 (18) | 07:11
19:23 (18) | 18:52
19:11 (18) | 07:13
19:23 (18) | 18:49
19:11 (18) | 07:14
19:24 (18) | 18:47
19:10 (18) | 07:16
19:23 (18) | 18:45
19:11 (18) | 07:18
19:22 (18) | 18:43
19:11 (18) | 07:19
19:20 (18) | 18:40
19:14 (18) | 07:21
19:17 (18) | 18:38
| 07:23
| 18:36
| 07:24
| 18:33
| 07:26
| 18:31
| 07:28
| 18:29
| 07:30
| 18:27
| 07:31
| 18:25
| 07:33
| 18:22
| 07:35
| 18:20
18:26 (19) | 07:36
18:35 (19) | 18:18
18:24 (19) | 07:38
18:35 (19) | 18:16
18:23 (19) | 07:40
18:37 (19) | 18:14
18:22 (19) | 07:42
18:37 (19) | 18:12
17:45 (25) | 07:43
18:37 (19) | 18:10
17:42 (25) | 07:45
18:37 (19) | 18:08
17:40 (25) | 07:47
18:35 (19) | 18:05
17:38 (25) | 07:49
18:35 (19) | 18:03
17:37 (25) | 07:50
18:33 (19) | 18:01
17:36 (25) | 06:52
18:30 (19) | 16:59
17:35 (25) | 06:54
18:00 (25) | 16:57
17:35 (25) | 06:56
18:00 (25) | 16:55
17:34 (25) | 06:57
17:59 (25) | 16:53
17:34 (25) | 06:59
17:59 (25) | 16:52
17:35 (25) | 07:01
17:59 (25) | 16:50
| 07:03
| 16:48
| 332
|
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21

18

15

10

13

15

16

16

16

16

14

12

227

| November

17:34 (25) | 07:05
17:57 (25) | 16:46
17:35 (25) | 07:06
17:56 (25) | 16:44
17:37 (25) | 07:08
17:55 (25) | 16:42
17:37 (25) | 07:10
17:52 (25) | 16:40
17:40 (25) | 07:12
17:49 (25) | 16:39

| 07:14
| 16:37
| 07:15
| 16:35
| 07:17
| 16:34
| 07:19
| 16:32
| 07:21
| 16:30
17:25 (20) | 07:22
17:29 (20) | 16:29
17:22 (20) | 07:24
17:32 (20) | 16:27
17:20 (20) | 07:26
17:33 (20) | 16:26
17:19 (20) | 07:28
17:34 (20) | 16:24
17:18 (20) | 07:29
17:34 (20) | 16:23
17:18 (20) | 07:31
17:34 (20) | 16:21
17:18 (20) | 07:33
17:34 (20) | 16:20
17:18 (20) | 07:35
17:34 (20) | 16:19

17:19 (20) | 07:36
17:33 (20) | 16:18
17:20 (20) | 07:38
17:32 (20) | 16:16
17:20 (20) | 07:40
17:29 (20) | 16:15
| 07:41
| 16:14
| 07:43
| 16:13
| 07:45
| 16:12
| 07:46
| 16:11
| 07:48
| 16:10
| 07:49
| 16:09
| 07:51
| 16:08
| 07:52
| 16:07
| 07:54
| 16:06

I
I
| 267
[

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

Tag im Monat

Sonnenaufgang

Sonnenuntergang (SS:MM)

(SS:MM)

Minuten mit Schatten

Zeitpunkt (SS:MM) Schattenanfang

windPRO 3.1.633 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk

Zeitpunkt (SS:MM) Schattenende

11

12

12

12

11

11

96

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

| Dezember

| 07:55

| 16:06

| 07:57

| 16:05
15:48 (2) | 07:58
15:55 (2) | 16:05
15:46 (2) | 07:59
15:57 (2) | 16:04
15:47 (2) | 08:01
15:59 (2) | 16:03
15:48 (2) | 08:02
16:00 (2) | 16:03
15:49 (2) | 08:03
16:01 (2) | 16:03
15:50 (2) | 08:05
16:01 (2) | 16:02
15:51 (2) | 08:06
16:02 (2) | 16:02
15:51 (2) | 08:07
16:00 (2) | 16:02
15:52 (2) | 08:08
15:58 (2) | 16:02
15:53 (2) | 08:09
15:57 (2) | 16:01
15:53 (2) | 08:10
15:54 (2) | 16:01
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Projekt: Lizenzierter Anwender:
LQM VSB Neue Energien Deutschland GmbH
Schweizer StraBe 3a
DE-01069 Dresden
+49 (0) 351 /211 83 - 46
Bernd.Hemmers / marina.eismann@vsb.energy

Berechnet:

29.06.2018 11:46/3.1.633

SHADOW - Kalender

Berechnung: 180604_PG_GB 24 WEA+2xV150-4,2MW+ 1xV136-4,2MW_BHe_ohne_AbSchattenrezeptor: I - IO 7b
Voraussetzungen fiir Berechnung des Schattenwurfs
Die dargestellten Zeiten sind die astronomisch maximal mdgliche Beschattungsdauer, berechnet unter folgenden Annahmen:

Die Sonne scheint taglich von Sonnenauf- bis -untergang

Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung

Die Windenergieanlage/n ist/sind immer in Betrieb

|Januar | Februar | Mérz | April | Mai | Juni
108:19 14:17 (4) | 07:53 16:03 (21) | 07:00 17:01 (20) | 06:49 18:12 (25) | 05:45 19:19 (24) | 05:00 20:21 (16)
|16:12 43 15:13(22) | 16:59 24  16:29(2) | 17:50 13 17:14(20) | 19:44 37 19:02(19) | 20:35 34 19:53(15) [21:20 20 20:42 (14)
2 08:19 14:18 (4) | 07:51 16:02 (21) | 06:57 17:00 (20) | 06:47 18:12 (25) | 05:43 19:19 (24) | 04:59 20:23 (16)
| 16:13 42 15:13(22) | 17:01 28 16:31 (2) | 17:52 15 17:15(20) | 19:46 34 19:00 (19) | 20:36 32 19:51 (5) | 21:21 19 20:42 (14)
3108:19 14:19 (4) | 07:49 16:01 (21) | 06:55 16:58 (20) | 06:45 18:13 (25) | 05:41 19:18 (24) | 04:58 20:24 (16)
|16:14 41 15:14(22) | 17:03 31  16:33(2) | 17:54 17 17:15(20) | 19:47 29 18:59(19) | 20:38 33  19:51(5)|21:22 18 20:42 (14)
408:19 14:19 (4) | 07:48 16:01 (21) | 06:53 16:58 (20) | 06:42 18:15 (25) | 05:39 19:19 (24) | 04:57 20:28 (17)
| 16:15 40 15:13 (22) | 17:05 34 16:35(2) | 17:56 17 17:15 (20) | 19:49 20  18:56 (19) | 20:40 33 19:52 (5) | 21:23 13 20:41 (14)
5] 08:18 14:20 (4) | 07:46 16:02 (21) | 06:51 16:58 (20) | 06:40 18:19 (25) | 05:37 19:19 (24) | 04:57 20:28 (17)
|16:16 40 15:14(22) | 17:06 35  16:37(2) | 17:57 17  17:15(20) | 19:51 6 18:25(25)|20:41 33 19:52(5) | 21:24 13 20:41(14)
6| 08:18 14:22 (4) | 07:45 16:02 (21) | 06:49 16:58 (20) | 06:38 | 05:35 19:19 (24) | 04:56 20:27 (17)
|16:17 38 15:15(22) | 17:08 37  16:39(2) | 17:59 17  17:15(20) | 19:52 [20:43 32 19:51(5) | 21:25 13 20:40 (17)
7 08:18 14:23 (4) | 07:43 15:57 (26) | 06:46 16:58 (20) | 06:36 | 05:34 19:20 (24) | 04:56 20:27 (17)
|16:18 35 15:14(22) |17:10 41  16:39(2) | 18:01 15 17:13 (20) | 19:54 [20:44 32 19:52(5)|21:26 14 20:41(17)
8]08:17 14:24 (4) | 07:41 15:54 (26) | 06:44 16:59 (20) | 06:33 | 05:32 19:20 (24) | 04:55 20:27 (17)
|16:20 32 15:13(22) |17:12 42 16:39(2) | 18:03 13 17:12(20) | 19:56 [20:46 31 19:51(5)|21:27 14 20:41(17)
9]08:17 14:27 (4) | 07:39 15:53 (26) | 06:42 17:01 (20) | 06:31 | 05:30 19:20 (24) | 04:55 20:27 (17)
| 16:21 29  15:14(22) | 17:14 41 16:38 (2) | 18:05 9 17:10(20) | 19:58 | 20:48 30 19:50 (5) | 21:28 15 20:42 (17)
10 | 08:16 14:27 (27) | 07:38 15:51 (26) | 06:40 | 06:29 | 05:28 19:22 (24) | 04:54 20:27 (17)
|16:23 25 15:12(22) | 17:16 39  16:37(2) | 18:06 | 19:59 [20:49 28  19:50 (5) | 21:29 16  20:43 (17)
11]08:16 14:28 (27) | 07:36 15:51 (26) | 06:37 | 06:27 | 05:27 19:22 (24) | 04:54 20:26 (17)
| 16:24 19  14:47 (27) | 17:18 37 16:37 (2) | 18:08 | 20:01 | 20:51 26 19:48 (5) | 21:29 17 20:43 (17)
12| 08:15 14:29 (27) | 07:34 15:51 (26) | 06:35 | 06:24 19:26 (18) | 05:25 19:25 (24) | 04:53 20:27 (17)
| 16:25 18 14:47 (27) | 17:19 33 16:34 (2) | 18:10 | 20:03 8 19:34(18) | 20:52 23 19:48 (5) | 21:30 16 20:43 (17)
13 | 08:14 14:30 (27) | 07:32 15:50 (26) | 06:33 | 06:22 19:24 (18) | 05:24 19:27 (24) | 04:53 20:27 (17)
|16:27 17 14:47 (27) | 17:21 26 16:16 (26) | 18:12 20:04 11 19:35(18) [ 20:54 16  19:46(5) | 21:31 17  20:44 (17)
14 | 08:14 14:32 (27) | 07:30 15:50 (26) | 06:31 | 06:20 19:23 (18) | 05:22 19:38 (5) | 04:53 20:27 (17)
| 16:28 15 14:47 (27) | 17:23 27 16:17(26) | 18:13 | 20:06 13 19:36 (18) | 20:56 6 19:44 (5) | 21:31 17 20:44 (17)
151 08:13 14:33 (27) | 07:28 15:49 (26) | 06:28 | 06:18 19:23 (18) | 05:20 | 04:53 20:27 (17)
|16:30 13 14:46 (27) | 17:25 28  16:17 (26) | 18:15 |20:08 13 19:36 (18) | 20:57 |21:32 18 20:45 (17)
16 | 08:12 14:35 (27) | 07:26 15:49 (26) | 06:26 | 06:16 19:23 (18) | 05:19 | 04:53 20:27 (17)
| 16:31 10 14:45(27) | 17:27 28  16:17(26) | 18:17 | 20:09 13 19:36 (18) | 20:59 | 21:32 18 20:45 (17)
17| 08:11 14:39 (27) | 07:24 15:49 (26) | 06:24 | 06:13 19:22 (18) | 05:17 20:22 (16) | 04:53 20:28 (17)
| 16:33 3 14:42(27) | 17:29 28  16:17(26) | 18:18 | 20:11 12 19:34 (18) | 21:00 6 20:28 (16) | 21:33 17 20:45 (17)
18 | 08:10 | 07:22 15:49 (26) | 06:21 | 06:11 19:22 (18) | 05:16 20:20 (16) | 04:52 20:28 (17)
| 16:35 | 17:30 28  16:17(26) | 18:20 | 20:13 11 19:33 (18) | 21:02 8 20:28 (16) | 21:33 17 20:45 (17)
19 | 08:09 | 07:20 15:49 (26) | 06:19 | 06:09 19:24 (18) | 05:15 20:19 (16) | 04:53 20:28 (17)
| 16:36 | 17:32 27  16:16 (26) | 18:22 | 20:14 8  19:32(18) | 21:03 11 20:30 (16) | 21:34 18 20:46 (17)
20 | 08:08 | 07:18 15:49 (26) | 06:17 17:21 (25) | 06:07 19:26 (18) | 05:13 20:19 (16) | 04:53 20:28 (17)
| 16:38 |17:3¢ 26 16:15(26) | 18:24 10 17:31(25) | 20:16 3 19:29(18) | 21:05 12 20:31(16) | 21:3¢ 18  20:46 (17)
21 | 08:07 | 07:16 15:50 (26) | 06:15 17:18 (25) | 06:05 | 05:12 20:19 (16) | 04:53 20:28 (17)
| 16:40 | 17:36 25 16:15(26) | 18:25 16 17:34(25) | 20:18 | 21:06 12 20:31(16) | 21:34 18 20:46 (17)
22| 08:06 | 07:14 15:51 (26) | 06:12 17:16 (25) | 06:03 | 05:11 20:19 (16) | 04:53 20:28 (17)
| 16:41 |17:38 23 16:14 (26) | 18:27 20 17:36 (25) | 20:20 | 21:07 16 20:37 (14) | 21:35 18 20:46 (17)
23| 08:05 | 07:12 15:53 (26) | 06:10 17:14 (25) | 06:01 19:51 (15) | 05:09 20:18 (16) | 04:53 20:29 (17)
| 16:43 |17:40 20 16:13(26) | 18:29 22  17:36(25) | 20:21 3 19:54(15) [ 21:09 18 20:37(14) | 21:35 18  20:47 (17)
24 | 08:04 | 07:10 15:55 (26) | 06:08 17:13 (25) | 05:59 19:31 (24) | 05:08 20:18 (16) | 04:53 20:29 (17)
| 16:45 | 17:41 16 16:11 (26) | 18:30 24 17:37 (25) | 20:23 7 19:55(15) | 21:10 20 20:39 (14) | 21:35 17 20:46 (17)
25 | 08:02 | 07:08 15:57 (26) | 06:05 17:12 (25) | 05:57 19:26 (24) | 05:07 20:18 (16) | 04:54 20:29 (17)
| 16:46 |17:43 11 16:08 (26) | 18:32 26  17:38(25) | 20:25 20 19:57 (15) | 21:11 22  20:40 (14) | 21:35 17  20:46 (17)
26 | 08:01 | 07:06 | 06:03 17:11 (25) | 05:55 19:23 (24) | 05:06 20:18 (16) | 04:54 20:30 (17)
| 16:48 | 17:45 | 18:34 35 18:00 (19) | 20:26 26 19:58 (15) | 21:13 23 20:41(14) | 21:35 17 20:47 (17)
27 | 08:00 | 07:04 17:05 (20) | 06:01 17:11 (25) | 05:53 19:22 (24) | 05:05 20:18 (16) | 04:55 20:29 (17)
| 16:50 | 17:47 4 17:09(20) | 18:36 39 18:02(19) | 20:28 36 19:58 (15) | 21:14 24 20:42(14) | 21:35 18  20:47 (17)
28| 07:58 | 07:02 17:02 (20) | 05:58 17:11 (25) | 05:51 19:22 (24) | 05:04 20:19 (16) | 04:55 20:30 (17)
| 16:52 |17:49 11 17:13(20) | 18:37 41 18:03(19) [20:30 36 19:58 (15) | 21:15 23  20:42(14) [21:35 17  20:47 (17)
29 | 07:57 16:05 (21) | | 06:56 18:11 (25) | 05:49 19:21 (24) | 05:03 20:20 (16) | 04:56 20:30 (17)
| 16:54 11 16:24 (2) | | 19:39 42 19:03 (19) | 20:31 36 19:57 (15) | 21:17 23 20:43(14) | 21:35 17 20:47 (17)
30 | 07:56 16:04 (21) | | 06:54 18:10 (25) | 05:47 19:20 (24) | 05:02 20:20 (16) | 04:56 20:31 (17)
|16:55 15 16:25(2) | |19:41 42 19:02(19) | 20:33 36  19:56 (15) | 21:18 22 20:43 (14) | 21:3¢ 16  20:47 (17)
31| 07:54 16:02 (21) | | 06:52 18:11 (25) | | 05:01 20:21 (16) |
|16:57 21 16:27 (2) | [19:42 40  19:02 (19) | [21:19 19 20:42 (14) |
Sonnenscheinstunden | 260 | 278 | 367 | 416 | 484 | 498
astr.max.mdgl.Beschattung | 507 | 750 | 490 | 418 | 648 | 501

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:
LQM VSB Neue Energien Deutschland GmbH
Schweizer StraBe 3a
DE-01069 Dresden
+49 (0) 351 /211 83 - 46
Bernd.Hemmers / marina.eismann@vsb.energy

Berechnet:

29.06.2018 11:46/3.1.633

SHADOW - Kalender

Berechnung: 180604_PG_GB 24 WEA+2xV150-4,2MW+ 1xV136-4,2MW_BHe_ohne_AbSchattenrezeptor: I - I0 7b
Voraussetzungen fiir Berechnung des Schattenwurfs
Die dargestellten Zeiten sind die astronomisch maximal mdgliche Beschattungsdauer, berechnet unter folgenden Annahmen:

Die Sonne scheint taglich von Sonnenauf- bis -untergang

Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung

Die Windenergieanlage/n ist/sind immer in Betrieb

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

Sonnenscheinstunden | 501 | 453 | 381 | 332 | 267 | 245
astr.max.mdgl.Beschattung | 476 | 667 | 494 | 548 | 469 | 1285

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 3.1.633 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk 29.06.2018 12:08 / 16 WI nd PRO .



Projekt: Lizenzierter Anwender:
LQM VSB Neue Energien Deutschland GmbH
Schweizer StraBe 3a
DE-01069 Dresden
+49 (0) 351 /211 83 - 46
Bernd.Hemmers / marina.eismann@vsb.energy

Berechnet:

29.06.2018 11:46/3.1.633

SHADOW - Kalender

Berechnung: 180604_PG_GB 24 WEA+2xV150-4,2MW+ 1xV136-4,2MW_BHe_ohne_AbSchattenrezeptor: J - IO 8
Voraussetzungen fiir Berechnung des Schattenwurfs
Die dargestellten Zeiten sind die astronomisch maximal mdgliche Beschattungsdauer, berechnet unter folgenden Annahmen:

Die Sonne scheint taglich von Sonnenauf- bis -untergang

Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung

Die Windenergieanlage/n ist/sind immer in Betrieb

|Januar |Februar |Mérz | April | Mai | Juni
1]08:19 | 07:53 | 06:59 | 06:49 | 05:45 19:46 (22) | 05:00
| 16:12 | 16:59 | 17:50 | 19:44 | 20:35 5 19:51(22) | 21:20
2] 08:19 | 07:51 | 06:57 | 06:47 | 05:43 | 04:59
| 16:13 | 17:01 | 17:52 | 19:46 | 20:36 | 21:21
3108:19 | 07:49 | 06:55 | 06:45 19:15 (23) | 05:41 | 04:58
| 16:14 | 17:03 | 17:54 | 19:47 3 19:18(23) | 20:38 | 21:22
4108:19 | 07:48 | 06:53 | 06:42 19:12 (23) | 05:39 | 04:57
| 16:15 | 17:05 | 17:56 | 19:49 9 19:21(23) | 20:39 | 21:23
5108:18 | 07:46 | 06:51 | 06:40 19:11 (23) | 05:37 | 04:57 20:45 (27)
| 16:16 | 17:06 | 17:57 | 19:51 11 19:22(23) | 20:41 | 21:24 2 20:47 (27)
6]08:18 | 07:44 | 06:49 | 06:38 19:09 (23) | 05:35 19:58 (4) | 04:56 20:43 (27)
| 16:17 | 17:08 | 17:59 | 19:52 13 19:22(23) | 20:43 6 20:04 (4) | 21:25 5 20:48 (27)
7] 08:18 | 07:43 | 06:46 | 06:36 19:08 (23) | 05:34 19:56 (4) | 04:56 20:42 (27)
| 16:18 | 17:10 | 18:01 | 19:54 14 19:22 (23) | 20:44 11 20:07 (4) | 21:26 8  20:50 (27)
8 08:17 | 07:41 | 06:44 | 06:33 19:08 (23) | 05:32 19:54 (4) | 04:55 20:41 (27)
|16:20 | 17:12 | 18:03 | 19:56 14 19:22(23) | 20:46 14 20:08 (4) | 21:27 9 20:50 (27)
9] 08:17 | 07:39 | 06:42 | 06:31 19:09 (23) | 05:30 19:53 (4) | 04:55 20:41 (27)
| 16:21 | 17:14 | 18:05 | 19:58 13 19:22(23) | 20:48 18 20:18 (21) | 21:28 10 20:51(27)
10 | 08:16 | 07:37 | 06:40 | 06:29 19:09 (23) | 05:29 19:53 (4) | 04:54 20:42 (27)
| 16:23 | 17:16 | 18:06 | 19:59 12 19:21(23) | 20:49 22 20:20 (21) | 21:29 10 20:52 (27)
11]08:16 | 07:36 | 06:37 | 06:27 19:10 (23) | 05:27 19:52 (4) | 04:54 20:41 (27)
| 16:24 | 17:17 | 18:08 | 20:01 8  19:18(23) | 20:51 25 20:21 (21) | 21:29 11 20:52 (27)
12 ] 08:15 | 07:34 | 06:35 | 06:24 19:13 (23) | 05:25 19:52 (4) | 04:53 20:41 (27)
| 16:25 | 17:19 | 18:10 | 20:03 2 19:15(23) | 20:52 28 20:23(21) | 21:30 12 20:53(27)
13| 08:14 | 07:32 | 06:33 | 06:22 | 05:24 19:51 (4) | 04:53 20:41 (27)
|16:27 | 17:21 | 18:12 | 20:04 | 20:54 30 20:24 (21) | 21:31 12 20:53(27)
14| 08:14 | 07:30 | 06:31 | 06:20 | 05:22 19:51 (4) | 04:53 20:41 (27)
| 16:28 | 17:23 | 18:13 | 20:06 | 20:56 31 20:24 (21) | 21:31 13 20:54 (27)
15 | 08:13 | 07:28 | 06:28 | 06:18 | 05:20 19:51 (4) | 04:53 20:41 (27)
| 16:30 | 17:25 | 18:15 | 20:08 | 20:57 30 20:24 (21) | 21:32 13 20:54 (27)
16 | 08:12 | 07:26 | 06:26 | 06:16 | 05:19 19:51 (4) | 04:53 20:42 (27)
| 16:31 | 17:27 | 18:17 | 20:09 | 20:59 30 20:24 (21) | 21:32 13 20:55 (27)
17 ] 08:11 | 07:24 | 06:24 | 06:13 | 05:17 19:52 (4) | 04:53 20:42 (27)
| 16:33 | 17:29 | 18:18 | 20:11 | 21:00 28 20:23(21) | 21:33 13 20:55(27)
18 | 08:10 | 07:22 | 06:21 | 06:11 | 05:16 19:52 (4) | 04:53 20:42 (27)
| 16:35 | 17:30 | 18:20 | 20:13 | 21:02 26 20:22 (21) | 21:33 13 20:55 (27)
19 | 08:09 | 07:20 | 06:19 | 06:09 | 05:15 19:52 (4) | 04:53 20:42 (27)
| 16:36 | 17:32 | 18:22 | 20:14 | 21:03 23 20:21(21) | 21:34 13 20:55(27)
20 | 08:08 | 07:18 | 06:17 | 06:07 | 05:13 19:53 (4) | 04:53 20:42 (27)
| 16:38 | 17:34 | 18:24 | 20:16 | 21:04 16 20:09 (4) | 21:34 13 20:55(27)
21|08:07 | 07:16 | 06:15 | 06:05 | 05:12 19:54 (4) | 04:53 20:42 (27)
| 16:40 | 17:36 | 18:25 | 20:18 | 21:06 15 20:09 (4) | 21:34 13 20:55(27)
22| 08:06 | 07:14 | 06:12 | 06:03 19:48 (22) | 05:11 19:55 (4) | 04:53 20:42 (27)
| 16:41 | 17:38 | 18:27 | 20:19 3 19:51(22) | 21:07 13 20:08 (4) | 21:34 13 20:55(27)
23 | 08:05 | 07:12 | 06:10 | 06:01 19:45 (22) | 05:09 19:55 (4) | 04:53 20:43 (27)
| 16:43 | 17:40 | 18:29 | 20:21 9 19:54 (22) | 21:09 11 20:06 (4) | 21:35 13 20:56 (27)
24 | 08:04 | 07:10 | 06:08 | 05:59 19:44 (22) | 05:08 19:57 (4) | 04:53 20:43 (27)
| 16:45 | 17:41 | 18:30 | 20:23 11 19:55(22) | 21:10 8 20:05 (4) | 21:35 13 20:56 (27)
25 | 08:02 | 07:08 | 06:05 | 05:57 19:43 (22) | 05:07 20:00 (4) | 04:54 20:43 (27)
| 16:47 | 17:43 | 18:32 | 20:25 12 19:55(22) | 21:11 3 20:03 (4) | 21:35 13 20:56 (27)
26 | 08:01 | 07:06 | 06:03 | 05:55 19:43 (22) | 05:06 | 04:54 20:44 (27)
| 16:48 | 17:45 | 18:34 | 20:26 12 19:55(22) | 21:13 | 21:35 13 20:57 (27)
27 | 08:00 | 07:04 | 06:01 | 05:53 19:42 (22) | 05:05 | 04:55 20:44 (27)
| 16:50 | 17:47 | 18:35 | 20:28 13 19:55(22) | 21:14 | 21:35 12 20:56 (27)
28 | 07:58 | 07:02 | 05:58 | 05:51 19:43 (22) | 05:04 | 04:55 20:44 (27)
| 16:52 | 17:49 | 18:37 | 20:30 12 19:55 (22) | 21:15 | 21:35 13 20:57 (27)
29 | 07:57 | | 06:56 | 05:49 19:44 (22) | 05:03 | 04:56 20:44 (27)
| 16:54 | | 19:39 | 20:31 10 19:54 (22) | 21:17 | 21:34 12 20:56 (27)
30 | 07:56 | | 06:54 | 05:47 19:44 (22) | 05:02 | 04:56 20:45 (27)
| 16:55 | | 19:41 | 20:33 9 19:53(22) | 21:18 | 21:34 12 20:57 (27)
31| 07:54 | | 06:52 | | 05:01 |
| 16:57 | | 19:42 | | 21:19 |
Sonnenscheinstunden | 260 | 278 | 367 | 416 | 484 | 498
astr.max.mdgl.Beschattung | | | | 190 | 393 | 297
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 3.1.633 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk 29.06.2018 12:08 / 17 WI nd PRO .



Lizenzierter Anwender:

VSB Neue Energien Deutschland GmbH
Schweizer StraBe 3a

DE-01069 Dresden

+49 (0) 351 /211 83 - 46

Bernd.Hemmers / marina.eismann@vsb.energy

Berechnet:

29.06.2018 11:46/3.1.633

Projekt:

LQM

SHADOW - Kalender

Berechnung: 180604_PG_GB 24 WEA+2xV150-4,2MW+ 1xV136-4,2MW_BHe_ohne_AbSchattenrezeptor: J - IO 8
Voraussetzungen fiir Berechnung des Schattenwurfs
Die dargestellten Zeiten sind die astronomisch maximal mdgliche Beschattungsdauer, berechnet unter folgenden Annahmen:

Die Sonne scheint taglich von Sonnenauf- bis -untergang

Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung

Die Windenergieanlage/n ist/sind immer in Betrieb

| Juli | August | September | Oktober | November Dezember
1] 04:57 20:45 (27) | 05:33 20:02 (4) | 06:22 19:09 (23) | 07:11 | 07:04 | 07:55
| 21:34 11 20:56 (27) | 21:02 28 20:33(21) | 20:01 8 19:17(23) | 18:52 | 16:46 | 16:06
2| 04:58 20:46 (27) | 05:35 20:02 (4) | 06:24 19:07 (23) | 07:13 | 07:06 | 07:57
| 21:34 10 20:56 (27) | 21:01 25 20:31(21) | 19:59 12 19:19 (23) | 18:49 | 16:44 | 16:05
3] 04:58 20:46 (27) | 05:36 20:03 (4) | 06:26 19:07 (23) | 07:14 | 07:08 | 07:58
| 21:33 11 20:57 (27) | 20:59 21 20:30 (21) | 19:56 13 19:20 (23) | 18:47 | 16:42 | 16:05
4| 04:59 20:47 (27) | 05:38 20:04 (4) | 06:27 19:05 (23) | 07:16 | 07:10 | 07:59
| 21:33 10 20:57 (27) | 20:57 15 20:19 (4) | 19:54 14 19:19 (23) | 18:45 | 16:40 | 16:04
5] 05:00 20:47 (27) | 05:39 20:05 (4) | 06:29 19:05 (23) | 07:18 | 07:12 | 08:01
| 21:32 8  20:55(27) | 20:56 13 20:18 (4) | 19:52 14 19:19 (23) | 18:42 | 16:39 | 16:03
6 | 05:01 20:49 (27) | 05:41 20:06 (4) | 06:31 19:05 (23) | 07:19 | 07:13 | 08:02
| 21:32 6  20:55(27) | 20:54 10 20:16 (4) | 19:49 13 19:18 (23) | 18:40 | 16:37 | 16:03
7| 05:02 20:50 (27) | 05:42 20:09 (4) | 06:32 19:06 (23) | 07:21 | 07:15 | 08:03
| 21:31 4 20:54 (27) | 20:52 3 20:12 (4) | 19:47 11 19:17(23) | 18:38 | 16:35 | 16:03
8] 05:02 | 05:44 | 06:34 19:06 (23) | 07:23 | 07:17 | 08:04
| 21:31 | 20:50 | 19:45 9  19:15(23) | 18:36 | 16:34 | 16:02
9 | 05:03 | 05:45 | 06:35 19:09 (23) | 07:24 | 07:19 | 08:06
| 21:30 | 20:48 | 19:43 3 19:12(23) | 18:33 | 16:32 | 16:02
10 | 05:04 | 05:47 | 06:37 | 07:26 | 07:21 | 08:07
| 21:29 | 20:47 | 19:40 | 18:31 | 16:30 | 16:02
11 | 05:05 | 05:49 | 06:39 | 07:28 | 07:22 | 08:08
| 21:29 | 20:45 | 19:38 | 18:29 | 16:29 | 16:02
12 | 05:06 | 05:50 19:54 (22) | 06:40 | 07:30 | 07:24 | 08:09
| 21:28 | 20:43 6  20:00(22) | 19:36 | 18:27 | 16:27 | 16:02
13 | 05:08 | 05:52 19:52 (22) | 06:42 | 07:31 | 07:26 | 08:10
| 21:27 | 20:41 9 20:01(22) | 19:33 | 18:25  |16:26 | 16:01
14 ] 05:09 | 05:53 19:51 (22) | 06:43 | 07:33 | 07:28 | 08:11
| 21:26 | 20:39 11 20:02 (22) | 19:31 | 18:22 | 16:24 | 16:01
15 | 05:10 | 05:55 19:50 (22) | 06:45 | 07:35 | 07:29 | 08:12
| 21:25 | 20:37 12 20:02 (22) | 19:29 | 18:20 | 16:23 | 16:02
16 | 05:11 | 05:57 19:50 (22) | 06:47 | 07:36 | 07:31 | 08:13
| 21:24 | 20:35 12 20:02(22) | 19:26 | 18:18 | 16:21 | 16:02
17 ] 05:12 | 05:58 19:49 (22) | 06:48 | 07:38 | 07:33 | 08:13
| 21:23 | 20:33 13 20:02 (22) | 19:24 | 18:16 | 16:20 | 16:02
18 | 05:13 | 06:00 19:50 (22) | 06:50 | 07:40 | 07:34 | 08:14
| 21:22 | 20:31 11 20:01(22) | 19:22 | 18:14 | 16:19 | 16:02
19 | 05:15 20:09 (4) | 06:01 19:50 (22) | 06:51 | 07:42 | 07:36 | 08:15
| 21:21 6 20:15 (4) | 20:29 10 20:00 (22) | 19:19 | 18:12 | 16:18 | 16:02
20 | 05:16 20:07 (4) | 06:03 19:51 (22) | 06:53 | 07:43 | 07:38 | 08:15
| 21:19 9 20:16 (4) | 20:27 8 19:59(22) | 19:17 | 18:10 | 16:16 | 16:03
21 ] 05:17 20:05 (4) | 06:05 | 06:55 | 07:45 | 07:40 | 08:16
| 21:18 12 20:17 (4) | 20:25 | 19:15 | 18:08 | 16:15 | 16:03
22| 05:19 20:04 (4) | 06:06 | 06:56 | 07:47 | 07:41 | 08:17
| 21:17 14 20:18 (4) | 20:23 | 19:12 | 18:05 | 16:14 | 16:04
23| 05:20 20:03 (4) | 06:08 | 06:58 | 07:49 | 07:43 | 08:17
| 21:16 16 20:19 (4) | 20:20 | 19:10 | 18:03 | 16:13 | 16:04
24| 05:21 20:03 (4) | 06:10 | 07:00 | 07:50 | 07:44 | 08:18
| 21:14 18 20:30 (21) | 20:18 | 19:08 | 18:01 | 16:12 | 16:05
25 ] 05:23 20:03 (4) | 06:11 | 07:01 | 06:52 | 07:46 | 08:18
| 21:13 23 20:32(21) | 20:16 | 19:05 | 16:59 | 16:11 | 16:05
26 | 05:24 20:02 (4) | 06:13 | 07:03 | 06:54 | 07:48 | 08:18
| 21:12 27 20:33(21) | 20:14 | 19:03 | 16:57 | 16:10 | 16:06
27 | 05:26 20:02 (4) | 06:14 | 07:05 | 06:56 | 07:49 | 08:19
| 21:10 29  20:34(21) | 20:12 | 19:01 | 16:55 | 16:09 | 16:07
28 | 05:27 20:02 (4) | 06:16 | 07:06 | 06:57 | 07:51 | 08:19
| 21:09 29  20:34(21) | 20:10 | 18:59 | 16:53 | 16:08 | 16:08
29 | 05:29 20:02 (4) | 06:18 | 07:08 | 06:59 | 07:52 | 08:19
| 21:07 31 20:35(21) | 20:07 | 18:56 | 16:52 | 16:07 | 16:08
30 | 05:30 20:02 (4) | 06:19 | 07:09 | 07:01 | 07:54 | 08:19
| 21:06 30 20:35(21) | 20:05 | 18:54 | 16:50 | 16:07 | 16:09
311 05:32 20:02 (4) | 06:21 19:13 (23) | |07:03 | | 08:19
| 21:04 30  20:34 (21) | 20:03 2 19:15(23) | | 16:48 | | 16:10
Sonnenscheinstunden | 501 | 453 | 381 | 332 | 267 | 245

astr.max.mdgl.Beschattung | 334 | 209 | 97 | | |

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

Tag im Monat Sonnenaufgang

Sonnenuntergang (SS:MM)

(SS:MM)

Minuten mit Schatten

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

windPRO 3.1.633 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk

20062018 12:08/18  WINAPRO .

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



Projekt: Lizenzierter Anwender:
LQM VSB Neue Energien Deutschland GmbH
Schweizer StraBe 3a
DE-01069 Dresden
+49 (0) 351 /211 83 - 46
Bernd.Hemmers / marina.eismann@vsb.energy

Berechnet:

29.06.2018 11:46/3.1.633

SHADOW - Kalender

Berechnung: 180604_PG_GB 24 WEA+2xV150-4,2MW+ 1xV136-4,2MW_BHe_ohne_AbSchattenrezeptor: K - I0 9a
Voraussetzungen fiir Berechnung des Schattenwurfs
Die dargestellten Zeiten sind die astronomisch maximal mdgliche Beschattungsdauer, berechnet unter folgenden Annahmen:

Die Sonne scheint taglich von Sonnenauf- bis -untergang

Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung

Die Windenergieanlage/n ist/sind immer in Betrieb

|Januar |Februar |Midrz | April | Mai | Juni | Juli | August | SeptembefOktober | Novembel Dezember
1108:19 | 07:53 |07:00 |06:49 | 0545 |05:00 |04:57 |05:33  |06:23 | 07:11 | 07:05 | 07:55
| 16:12 | 16:59 | 17:50 | 19:44 | 20:35 | 21:20 | 21:34 | 21:02 | 20:01 | 18:52 | 16:46 | 16:06
2108:19 | 07:51 | 06:57 | 06:47 | 05:43 | 04:59 | 04:58 | 05:35 | 06:24 | 07:13 | 07:06 | 07:57
| 16:13 | 17:01 |17:52 | 19:46  |20:36  |21:21  |21:34 | 21:01  [19:559 | 18:49 | 16144 | 16:05
3 08:19 | 07:49 | 06:55 | 06:45 | 05:41 | 04:58 | 04:58 | 05:36 | 06:26 | 07:14 | 07:08 | 07:58
| 16:14 | 17:03 | 17:54 | 19:47  |20:38 | 21:22  |21:33  [20:59 | 19:56 | 18:47 | 16:42 | 16:05
4108:19 | 07:48 |06:53 | 06:42  |05:39 | 04:58 | 04:59 | 05:38 | 06:27 | 07:16 | 07:10 | 07:59
| 16:15 | 17:05 | 17:56 | 19:49  |20:40 | 21:23  |21:33 | 20:57 | 19:54 | 18:45 | 16:41 | 16:04
5 08:18 | 07:46 | 06:51 | 06:40 | 05:37 | 04:57 | 05:00 | 05:39 | 06:29 | 07:18 | 07:12 | 08:01
| 16:16 | 17:07 | 17:58 | 19:51 | 20:41 | 21:24 | 21:32 | 20:56 | 19:52 | 18:43 | 16:39 | 16:04
6 | 08:18 | 07:45 | 06:49 | 06:38 | 05:36 | 04:56 | 05:01 | 05:41 | 06:31 | 07:19 | 07:14 | 08:02
| 16:17 | 17:08 | 17:59 | 19:53 | 20:43 | 21:25 | 21:32 | 20:54 | 19:50 | 18:40 | 16:37 | 16:03
7| 08:18 | 07:43 | 06:46 | 06:36 | 05:34 | 04:56 | 05:02 | 05:42 | 06:32 | 07:21 | 07:15 | 08:03
| 16:19 | 17:10 | 18:01 | 19:54 | 20:44 | 21:26 | 21:31 | 20:52 | 19:47 | 18:38 | 16:35 | 16:03
8| 08:17 | 07:41 | 06:44 | 06:33 | 05:32 | 04:55 | 05:03 | 05:44 | 06:34 | 07:23 | 07:17 | 08:04
| 16:20 | 17:12 | 18:03 | 19:56 | 20:46 | 21:27 | 21:31 | 20:50 | 19:45 | 18:36 | 16:34 | 16:02
9] 08:17 | 07:39 | 06:42 | 06:31 | 05:30 | 04:55 | 05:04 | 05:46 | 06:35 | 07:25 | 07:19 | 08:06
| 16:21 | 17:14 | 18:05  |19:58  |20:48  |21:28  |21:30  |20:49  [19:43 | 18:34  |16:32 | 16:02
10 | 08:16 | 07:38 | 06:40 | 06:29 | 05:29 | 04:54 | 05:05 | 05:47 | 06:37 | 07:26 | 07:21 | 08:07
| 16:23 | 17:16 | 18:06 | 19:59 | 20:49 | 21:29 | 21:29 | 20:47 | 19:40 | 18:31 | 16:30 | 16:02
11 ] 08:16 | 07:36 | 06:37 | 06:27 | 05:27 | 04:54 | 05:06 | 05:49 | 06:39 | 07:28 | 07:22 | 08:08
| 16:24 | 17:18 | 18:08 | 20:01 | 20:51 | 21:29 | 21:29 | 20:45 | 19:38 | 18:29 | 16:29 | 16:02
12 ] 08:15 | 07:34 | 06:35 | 06:25 | 05:25 | 04:54 | 05:07 | 05:50 | 06:40 | 07:30 | 07:24 | 08:09
| 16:26 | 17:19 | 18:10 | 20:03 | 20:52 | 21:30 | 21:28 | 20:43 | 19:36 | 18:27 | 16:27 | 16:02
131 08:14 | 07:32 | 06:33 | 06:22 | 05:24 | 04:53 | 05:08 | 05:52 | 06:42 | 07:31 | 07:26 | 08:10
| 16:27 | 17:21 | 18:12 | 20:04 | 20:54 | 21:31 | 21:27 | 20:41 | 19:33 | 18:25 | 16:26 | 16:02
14 | 08:14 | 07:30 | 06:31 | 06:20 | 05:22 | 04:53 | 05:09 | 05:54 | 06:44 | 07:33 | 07:28 | 08:11
|16:28 | 17:23 | 18:13  |20:06  |20:56 | 21:31  |21:226  [20:39 | 19:31  [18:223 | 16:24 | 16:02
15|08:13 | 07:28 | 06:28 | 06:18 | 05:21 | 04:53 | 05:10 | 05:55 | 06:45  |07:35 | 07:29 | 08:12
|16:30 | 17:25 | 18:15  |20:08  |20:57  |21:32  |21:225  [20:37  |19:29  [18:20 | 16:23 | 16:02
16 | 08:12 | 07:26 | 06:26 | 06:16 | 05:19 | 04:53  |05:11 | 05:57 | 06:47 |07:36 | 07:31 | 08:13
|16:32 | 17:27 | 18:17  |20:09  ]20:59  |21:32  |21:224  [20:35 | 19:26 | 18:18 | 16:22 | 16:02
17 | 08:11 | 07:24 | 06:24 | 06:14 | 05:18 | 04:53  |05:12 | 05:58 | 06:48  |07:38 | 07:33 | 08:13
| 16:33 | 17:29 | 18:19 | 20:11 | 21:00 | 21:33 | 21:23 | 20:33 | 19:24 | 18:16 | 16:20 | 16:02
18 | 08:10 | 07:22 | 06:21 | 06:11 | 05:16 | 04:53 | 05:14 | 06:00 | 06:50 | 07:40 | 07:35 | 08:14
|16:35 | 17:31 | 18:20  |20:13 | 21:02  |21:33  |21:22  |20:31  [19:22 | 18:14  |16:19 | 16:02
19 [ 08:09  |07:20 | 06:19 | 06:09 | 05:15 | 04:53 | 05:15 | 06:02 | 06:52 | 07:42 | 07:36 | 08:15
| 16:36 | 17:32 | 18:22 | 20:14 | 21:03 | 21:34 | 21:21 | 20:29 | 19:20 | 18:12 | 16:18 | 16:03
2008:08 | 07:18 |06:17  |06:07  |05:13 | 04:53 | 05:16 |06:03 | 06:53 | 07:43 | 07:38 | 08:16
| 16:38 | 17:34 | 18:24 | 20:16 | 21:05 | 21:34 | 21:20 | 20:27 | 19:17 | 18:10 | 16:16 | 16:03
21]08:07 |07:16 |06:15 |06:05 |05:12 | 04:53 | 05:17 |06:05 |06:55 |07:45 | 07:40 | 08:16
| 16:40 | 17:36 | 18:25 | 20:18 | 21:06 | 21:34 | 21:18 | 20:25 | 19:15 | 18:08 | 16:15 | 16:03
22108:06 |07:14 |06:12  ]|06:03  |05:11  |04:53 | 05:19 | 06:06 | 06:56 | 07:47 | 07:41 | 08:17
| 16:41 | 17:38 | 18:27 | 20:20 | 21:07 | 21:34 | 21:17 | 20:23 | 19:13 | 18:06 | 16:14 | 16:04
23108:05 | 07:12 |06:10 ]|06:01  |05:09 |04:53 | 05:20 |06:08 |06:58 | 07:49 | 07:43 | 08:17
| 16:43 | 17:40 | 18:29 | 20:21 | 21:09 | 21:35 | 21:16 | 20:21 | 19:10 | 18:03 | 16:13 | 16:04
24 | 08:04 | 07:10 | 06:08 | 05:59 | 05:08 | 04:54 | 05:22 | 06:10 | 07:00 | 07:50 | 07:45 | 08:18
| 16:45 | 17:41 | 18:30 | 20:23 | 21:10 | 21:35 | 21:14 | 20:18 | 19:08 | 18:01 | 16:12 | 16:05
25 | 08:02 | 07:08 | 06:05 | 05:57 | 05:07 | 04:54 | 05:23 | 06:11 | 07:01 | 06:52 | 07:46 | 08:18
| 16:47 | 17:43 | 18:32  |20:25  |21:11 | 21:35  |21:13 [ 20:16  |19:06  |16:59 | 16:11 | 16:05
26 | 08:01 | 07:06 | 06:03 | 05:55 | 05:06 | 04:54 | 05:24 | 06:13 | 07:03 | 06:54 | 07:48 | 08:18
| 16:48 | 17:45 | 18:34 | 20:26 | 21:13 | 21:35 | 21:12 | 20:14 | 19:03 | 16:57 | 16:10 | 16:06
27108:00 | 07:04 | 06:01 | 05:53 | 05:05 | 04:55 | 05:26 | 06:14 | 07:05 | 06:56 | 07:49 | 08:19
| 16:50 | 17:47 | 18:36 | 20:28 | 21:14 | 21:35 | 21:10 | 20:12 | 19:01 | 16:55 | 16:09 | 16:07
28 | 07:58 | 07:02 | 05:58 | 05:51 | 05:04 | 04:55 | 05:27 | 06:16 | 07:06 | 06:57 | 07:51 | 08:19
| 16:52 | 17:49 | 18:37 | 20:30 | 21:15 | 21:35 | 21:09 | 20:10 | 18:59 | 16:54 | 16:08 | 16:08
29| 07:57 | | 06:56 | 05:49 | 05:03 | 04:56 | 05:29 | 06:18  |07:08 | 06:59 | 07:52 | 08:19
| 16:54 | | 19:39 | 20:31 | 21:17 | 21:34 | 21:07 | 20:07 | 18:56 | 16:52 | 16:07 | 16:09
30 | 07:56 | | 06:54 | 05:47  |05:02 | 04:56 | 05:30 | 06:19  |07:10 | 07:01 | 07:54 | 08:19
| 16:56 | | 19:41 | 20:33 | 21:18 | 21:34 | 21:06 | 20:05 | 18:54 | 16:50 | 16:07 | 16:09
31|07:54 | |06:52 | | 05:01 | ]05:32 | 06:21 | |07:03 | | 08:19
| 16:57 | |19:42 | |21:19 | | 21:04  |20:03 | | 16:48 | | 16:10
Sonnenscheinstunden | 260 | 278 | 367 | 416 | 484 | 498 | 501 | 453 | 381 | 332 | 267 | 245

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

Sonnenuntergang (SS:MM) Minuten mit Schatten Zeitpunkt (SS:MM) Schattenende (WEA mit letztem Schatten)
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Projekt: Lizenzierter Anwender:
LQM VSB Neue Energien Deutschland GmbH
Schweizer StraBe 3a
DE-01069 Dresden
+49 (0) 351 /211 83 - 46
Bernd.Hemmers / marina.eismann@vsb.energy

Berechnet:

29.06.2018 11:46/3.1.633

SHADOW - Kalender

Berechnung: 180604_PG_GB 24 WEA+2xV150-4,2MW+ 1xV136-4,2MW_BHe_ohne_AbSchattenrezeptor: L - I0 9b
Voraussetzungen fiir Berechnung des Schattenwurfs
Die dargestellten Zeiten sind die astronomisch maximal mdgliche Beschattungsdauer, berechnet unter folgenden Annahmen:

Die Sonne scheint taglich von Sonnenauf- bis -untergang

Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung

Die Windenergieanlage/n ist/sind immer in Betrieb

|Januar |Februar |Midrz | April | Mai | Juni | Juli | August | SeptembefOktober | Novembel Dezember
1108:19 | 07:53 |07:00 |06:49 | 0545 |05:00 |04:57 |05:33  |06:23 | 07:11 | 07:05 | 07:55
| 16:12 | 16:59 | 17:50 | 19:44 | 20:35 | 21:20 | 21:34 | 21:02 | 20:01 | 18:52 | 16:46 | 16:06
2108:19 | 07:51 | 06:57 | 06:47 | 05:43 | 04:59 | 04:58 | 05:35 | 06:24 | 07:13 | 07:06 | 07:57
| 16:13 | 17:01 |17:52 | 19:46  |20:36  |21:21  |21:34 | 21:01  [19:559 | 18:49 | 16144 | 16:05
3 08:19 | 07:49 | 06:55 | 06:45 | 05:41 | 04:58 | 04:58 | 05:36 | 06:26 | 07:14 | 07:08 | 07:58
| 16:14 | 17:03 | 17:54 | 19:47  |20:38 | 21:22  |21:33  [20:59 | 19:56 | 18:47 | 16:42 | 16:05
4108:19 | 07:48 |06:53 | 06:42  |05:39 | 04:58 | 04:59 | 05:38 | 06:27 | 07:16 | 07:10 | 07:59
| 16:15 | 17:05 | 17:56 | 19:49  |20:40 | 21:23  |21:33 | 20:57 | 19:54 | 18:45 | 16:41 | 16:04
5 08:18 | 07:46 | 06:51 | 06:40 | 05:37 | 04:57 | 05:00 | 05:39 | 06:29 | 07:18 | 07:12 | 08:01
| 16:16 | 17:07 | 17:58 | 19:51 | 20:41 | 21:24 | 21:32 | 20:56 | 19:52 | 18:43 | 16:39 | 16:04
6 | 08:18 | 07:45 | 06:49 | 06:38 | 05:36 | 04:56 | 05:01 | 05:41 | 06:31 | 07:19 | 07:14 | 08:02
| 16:17 | 17:08 | 17:59 | 19:53 | 20:43 | 21:25 | 21:32 | 20:54 | 19:50 | 18:40 | 16:37 | 16:03
7| 08:18 | 07:43 | 06:46 | 06:36 | 05:34 | 04:56 | 05:02 | 05:42 | 06:32 | 07:21 | 07:15 | 08:03
| 16:19 | 17:10 | 18:01 | 19:54 | 20:44 | 21:26 | 21:31 | 20:52 | 19:47 | 18:38 | 16:35 | 16:03
8| 08:17 | 07:41 | 06:44 | 06:33 | 05:32 | 04:55 | 05:03 | 05:44 | 06:34 | 07:23 | 07:17 | 08:04
| 16:20 | 17:12 | 18:03 | 19:56 | 20:46 | 21:27 | 21:31 | 20:50 | 19:45 | 18:36 | 16:34 | 16:02
9] 08:17 | 07:39 | 06:42 | 06:31 | 05:30 | 04:55 | 05:04 | 05:46 | 06:35 | 07:25 | 07:19 | 08:06
| 16:21 | 17:14 | 18:05  |19:58  |20:48  |21:28  |21:30  |20:49  [19:43 | 18:34  |16:32 | 16:02
10 | 08:16 | 07:38 | 06:40 | 06:29 | 05:29 | 04:54 | 05:05 | 05:47 | 06:37 | 07:26 | 07:21 | 08:07
| 16:23 | 17:16 | 18:06 | 19:59 | 20:49 | 21:29 | 21:29 | 20:47 | 19:40 | 18:31 | 16:30 | 16:02
11 ] 08:16 | 07:36 | 06:37 | 06:27 | 05:27 | 04:54 | 05:06 | 05:49 | 06:39 | 07:28 | 07:22 | 08:08
| 16:24 | 17:18 | 18:08 | 20:01 | 20:51 | 21:29 | 21:29 | 20:45 | 19:38 | 18:29 | 16:29 | 16:02
12 ] 08:15 | 07:34 | 06:35 | 06:25 | 05:25 | 04:54 | 05:07 | 05:50 | 06:40 | 07:30 | 07:24 | 08:09
| 16:26 | 17:19 | 18:10 | 20:03 | 20:52 | 21:30 | 21:28 | 20:43 | 19:36 | 18:27 | 16:27 | 16:02
131 08:14 | 07:32 | 06:33 | 06:22 | 05:24 | 04:53 | 05:08 | 05:52 | 06:42 | 07:31 | 07:26 | 08:10
| 16:27 | 17:21 | 18:12 | 20:04 | 20:54 | 21:31 | 21:27 | 20:41 | 19:33 | 18:25 | 16:26 | 16:02
14 | 08:14 | 07:30 | 06:31 | 06:20 | 05:22 | 04:53 | 05:09 | 05:54 | 06:44 | 07:33 | 07:28 | 08:11
|16:28 | 17:23 | 18:13  |20:06  |20:56 | 21:31  |21:226  [20:39 | 19:31  [18:223 | 16:24 | 16:02
15|08:13 | 07:28 | 06:28 | 06:18 | 05:21 | 04:53 | 05:10 | 05:55 | 06:45  |07:35 | 07:29 | 08:12
|16:30 | 17:25 | 18:15  |20:08  |20:57  |21:32  |21:225  [20:37  |19:29  [18:20 | 16:23 | 16:02
16 | 08:12 | 07:26 | 06:26 | 06:16 | 05:19 | 04:53  |05:11 | 05:57 | 06:47 |07:36 | 07:31 | 08:13
|16:32 | 17:27 | 18:17  |20:09  [20:59  |21:32  |21:224  [20:35 | 19:27  |18:18 | 16:22 | 16:02
17 | 08:11 | 07:24 | 06:24 | 06:14 | 05:18 | 04:53  |05:12 | 05:58 | 06:48  |07:38 | 07:33 | 08:13
| 16:33 | 17:29 | 18:19 | 20:11 | 21:00 | 21:33 | 21:23 | 20:33 | 19:24 | 18:16 | 16:20 | 16:02
18 | 08:10 | 07:22 | 06:21 | 06:11 | 05:16 | 04:53 | 05:14 | 06:00 | 06:50 | 07:40 | 07:35 | 08:14
|16:35 | 17:31 | 18:20  |20:13 | 21:02  |21:33  |21:22  |20:31  [19:22 | 18:14  |16:19 | 16:02
19 [ 08:09  |07:20 | 06:19 | 06:09 | 05:15 | 04:53 | 05:15 | 06:02 | 06:52 | 07:42 | 07:36 | 08:15
| 16:36 | 17:32 | 18:22 | 20:15 | 21:03 | 21:34 | 21:21 | 20:29 | 19:20 | 18:12 | 16:18 | 16:03
2008:08 | 07:18 |06:17  |06:07  |05:13 | 04:53 | 05:16 |06:03 | 06:53 | 07:43 | 07:38 | 08:16
| 16:38 | 17:34 | 18:24 | 20:16 | 21:05 | 21:34 | 21:20 | 20:27 | 19:17 | 18:10 | 16:16 | 16:03
21]08:07 |07:16 |06:15 |06:05 |05:12 | 04:53 | 05:17 |06:05 |06:55 |07:45 | 07:40 | 08:16
| 16:40 | 17:36 | 18:25 | 20:18 | 21:06 | 21:34 | 21:18 | 20:25 | 19:15 | 18:08 | 16:15 | 16:03
22108:06 |07:14 |06:12  ]|06:03  |05:11  |04:53 | 05:19 | 06:06 | 06:56 | 07:47 | 07:41 | 08:17
| 16:41 | 17:38 | 18:27 | 20:20 | 21:07 | 21:34 | 21:17 | 20:23 | 19:13 | 18:06 | 16:14 | 16:04
23108:05 | 07:12 |06:10 ]|06:01  |05:09 |04:53 | 05:20 |06:08 |06:58 | 07:49 | 07:43 | 08:17
| 16:43 | 17:40 | 18:29 | 20:21 | 21:09 | 21:35 | 21:16 | 20:21 | 19:10 | 18:04 | 16:13 | 16:04
24 | 08:04 | 07:10 | 06:08 | 05:59 | 05:08 | 04:54 | 05:22 | 06:10 | 07:00 | 07:50 | 07:45 | 08:18
| 16:45 | 17:41 | 18:30 | 20:23 | 21:10 | 21:35 | 21:14 | 20:18 | 19:08 | 18:01 | 16:12 | 16:05
25 | 08:02 | 07:08 | 06:05 | 05:57 | 05:07 | 04:54 | 05:23 | 06:11 | 07:01 | 06:52 | 07:46 | 08:18
| 16:47 | 17:43 | 18:32  |20:25  |21:11 | 21:35  |21:13 [ 20:16  |19:06  |16:59 | 16:11 | 16:05
26 | 08:01 | 07:06 | 06:03 | 05:55 | 05:06 | 04:54 | 05:24 | 06:13 | 07:03 | 06:54 | 07:48 | 08:18
| 16:48 | 17:45 | 18:34 | 20:26 | 21:13 | 21:35 | 21:12 | 20:14 | 19:03 | 16:57 | 16:10 | 16:06
27108:00 | 07:04 | 06:01 | 05:53 | 05:05 | 04:55 | 05:26 | 06:14 | 07:05 | 06:56 | 07:49 | 08:19
| 16:50 | 17:47 | 18:36 | 20:28 | 21:14 | 21:35 | 21:10 | 20:12 | 19:01 | 16:55 | 16:09 | 16:07
28 | 07:58 | 07:02 | 05:58 | 05:51 | 05:04 | 04:55 | 05:27 | 06:16 | 07:06 | 06:57 | 07:51 | 08:19
| 16:52 | 17:49 | 18:37 | 20:30 | 21:15 | 21:35 | 21:09 | 20:10 | 18:59 | 16:54 | 16:08 | 16:08
29| 07:57 | | 06:56 | 05:49 | 05:03 | 04:56 | 05:29 | 06:18  |07:08 | 06:59 | 07:52 | 08:19
| 16:54 | | 19:39 | 20:31 | 21:17 | 21:34 | 21:07 | 20:08 | 18:56 | 16:52 | 16:07 | 16:09
30 | 07:56 | | 06:54 | 05:47  |05:02 | 04:56 | 05:30 | 06:19  |07:10 | 07:01 | 07:54 | 08:19
| 16:56 | | 19:41 | 20:33 | 21:18 | 21:34 | 21:06 | 20:05 | 18:54 | 16:50 | 16:07 | 16:09
31|07:54 | |06:52 | | 05:01 | ]05:32 | 06:21 | |07:03 | | 08:19
| 16:57 | |19:42 | |21:19 | | 21:04  |20:03 | | 16:48 | | 16:10
Sonnenscheinstunden | 260 | 278 | 367 | 416 | 484 | 498 | 501 | 453 | 381 | 332 | 267 | 245

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

Sonnenuntergang (SS:MM) Minuten mit Schatten Zeitpunkt (SS:MM) Schattenende (WEA mit letztem Schatten)
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Projekt: Lizenzierter Anwender:
LQM VSB Neue Energien Deutschland GmbH
Schweizer StraBe 3a
DE-01069 Dresden
+49 (0) 351 /211 83 - 46
Bernd.Hemmers / marina.eismann@vsb.energy

Berechnet:

29.06.2018 11:46/3.1.633

SHADOW - Kalender

Berechnung: 180604_PG_GB 24 WEA+2xV150-4,2MW+ 1xV136-4,2MW_BHe_ohne_AbSchattenrezeptor: M - 10 10
Voraussetzungen fiir Berechnung des Schattenwurfs
Die dargestellten Zeiten sind die astronomisch maximal mdgliche Beschattungsdauer, berechnet unter folgenden Annahmen:

Die Sonne scheint taglich von Sonnenauf- bis -untergang

Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung

Die Windenergieanlage/n ist/sind immer in Betrieb

|Januar |Februar |Midrz | April | Mai | Juni | Juli | August | SeptembefOktober | Novembel Dezember
1108:19 | 07:53 |07:00 |06:49 | 0545 |05:00 |04:57 |05:33  |06:23 | 07:11 | 07:05 | 07:55
| 16:12 | 16:59 | 17:50 | 19:44 | 20:35 | 21:20 | 21:34 | 21:03 | 20:01 | 18:52 | 16:46 | 16:06
2108:19 | 07:51 | 06:57 | 06:47 | 05:43 | 04:59 | 04:58 | 05:35 | 06:24 | 07:13 | 07:06 | 07:57
| 16:13 | 17:01 |17:52 | 19:46  |20:36  |21:21  |21:34 | 21:01  [19:559 | 18:49 | 16144 | 16:05
3 08:19 | 07:49 | 06:55 | 06:45 | 05:41 | 04:58 | 04:58 | 05:36 | 06:26 | 07:15 | 07:08 | 07:58
| 16:14 | 17:03 | 17:54 | 19:47  |20:38 | 21:22  |21:33  [20:59 | 19:56 | 18:47 | 16:42 | 16:05
4108:19 | 07:48 | 06:53 | 06:43  |05:39 | 04:58 | 04:59  |05:38 | 06:27 | 07:16 | 07:10 | 07:59
| 16:15 | 17:05 | 17:56 | 19:49  |20:40 | 21:23  |21:33 | 20:57 | 19:54 | 18:45 | 16:41 | 16:04
5 08:18 | 07:46 | 06:51 | 06:40 | 05:37 | 04:57 | 05:00 | 05:39 | 06:29 | 07:18 | 07:12 | 08:01
| 16:16 | 17:07 | 17:58 | 19:51 | 20:41 | 21:24 | 21:32 | 20:56 | 19:52 | 18:43 | 16:39 | 16:04
6 | 08:18 | 07:45 | 06:49 | 06:38 | 05:36 | 04:56 | 05:01 | 05:41 | 06:31 | 07:20 | 07:14 | 08:02
| 16:17 | 17:08 | 17:59 | 19:53 | 20:43 | 21:25 | 21:32 | 20:54 | 19:50 | 18:40 | 16:37 | 16:03
7| 08:18 | 07:43 | 06:46 | 06:36 | 05:34 | 04:56 | 05:02 | 05:42 | 06:32 | 07:21 | 07:15 | 08:03
| 16:19 | 17:10 | 18:01 | 19:54 | 20:45 | 21:26 | 21:31 | 20:52 | 19:47 | 18:38 | 16:35 | 16:03
8| 08:17 | 07:41 | 06:44 | 06:33 | 05:32 | 04:55 | 05:03 | 05:44 | 06:34 | 07:23 | 07:17 | 08:04
| 16:20 | 17:12 | 18:03 | 19:56 | 20:46 | 21:27 | 21:31 | 20:50 | 19:45 | 18:36 | 16:34 | 16:02
9] 08:17 | 07:39 | 06:42 | 06:31 | 05:30 | 04:55 | 05:04 | 05:46 | 06:35 | 07:25 | 07:19 | 08:06
| 16:21 | 17:14 | 18:05  |19:58  |20:48  |21:28  |21:30  |20:49  [19:43 | 18:34  |16:32 | 16:02
10 | 08:16 | 07:38 | 06:40 | 06:29 | 05:29 | 04:54 | 05:05 | 05:47 | 06:37 | 07:26 | 07:21 | 08:07
| 16:23 | 17:16 | 18:06 | 19:59 | 20:49 | 21:29 | 21:29 | 20:47 | 19:40 | 18:31 | 16:31 | 16:02
11 ] 08:16 | 07:36 | 06:37 | 06:27 | 05:27 | 04:54 | 05:06 | 05:49 | 06:39 | 07:28 | 07:22 | 08:08
| 16:24 | 17:18 | 18:08 | 20:01 | 20:51 | 21:29 | 21:29 | 20:45 | 19:38 | 18:29 | 16:29 | 16:02
12 ] 08:15 | 07:34 | 06:35 | 06:25 | 05:25 | 04:54 | 05:07 | 05:50 | 06:40 | 07:30 | 07:24 | 08:09
| 16:26 | 17:19 | 18:10 | 20:03 | 20:52 | 21:30 | 21:28 | 20:43 | 19:36 | 18:27 | 16:27 | 16:02
131 08:14 | 07:32 | 06:33 | 06:22 | 05:24 | 04:53 | 05:08 | 05:52 | 06:42 | 07:31 | 07:26 | 08:10
| 16:27 | 17:21 | 18:12 | 20:04 | 20:54 | 21:31 | 21:27 | 20:41 | 19:33 | 18:25 | 16:26 | 16:02
14 | 08:14 | 07:30 | 06:31 | 06:20 | 05:22 | 04:53 | 05:09 | 05:54 | 06:44 | 07:33 | 07:28 | 08:11
|16:29 | 17:23 | 18:13  |20:06  |20:56 | 21:31  |21:226  [20:39 | 19:31  [18:223 | 16:24 | 16:02
15|08:13 | 07:28 | 06:28 | 06:18 | 05:21 | 04:53 | 05:10 | 05:55 | 06:45  |07:35 | 07:29 | 08:12
|16:30 | 17:25 | 18:15  |20:08  |20:57  |21:32  |21:225  [20:37  |19:29  [18:20 | 16:23 | 16:02
16 | 08:12 | 07:26 | 06:26 | 06:16 | 05:19 | 04:53  |05:11 | 05:57 | 06:47 |07:36 | 07:31 | 08:13
|16:32 | 17:27 | 18:17  |20:09  [20:59  |21:32  |21:224  [20:35 | 19:27  |18:18 | 16:22 | 16:02
17 | 08:11 | 07:24 | 06:24 | 06:14 | 05:18 | 04:53  |05:12 | 05:58 | 06:48  |07:38 | 07:33 | 08:13
| 16:33 | 17:29 | 18:19 | 20:11 | 21:00 | 21:33 | 21:23 | 20:33 | 19:24 | 18:16 | 16:20 | 16:02
18 | 08:10 | 07:22 | 06:22 | 06:11 | 05:16 | 04:53 | 05:14 | 06:00 | 06:50 | 07:40 | 07:35 | 08:14
|16:35 | 17:31 | 18:20  |20:13 | 21:02  |21:33  |21:22  |20:31  [19:22 | 18:14  |16:19 | 16:02
19 [ 08:09  |07:20 | 06:19 | 06:09 | 05:15 | 04:53 | 05:15 | 06:02 | 06:52 | 07:42 | 07:36 | 08:15
| 16:36 | 17:32 | 18:22 | 20:15 | 21:03 | 21:34 | 21:21 | 20:29 | 19:20 | 18:12 | 16:18 | 16:03
2008:08 | 07:18 |06:17  |06:07  |05:13 | 04:53 | 05:16 |06:03 | 06:53 | 07:43 | 07:38 | 08:16
| 16:38 | 17:34 | 18:24 | 20:16 | 21:05 | 21:34 | 21:20 | 20:27 | 19:17 | 18:10 | 16:16 | 16:03
21]08:07 |07:16 |06:15 |06:05 |05:12 | 04:53 | 05:18  |06:05 |06:55 | 07:45 | 07:40 | 08:16
| 16:40 | 17:36 | 18:25 | 20:18 | 21:06 | 21:34 | 21:18 | 20:25 | 19:15 | 18:08 | 16:15 | 16:03
22108:06 |07:14 |06:12  ]|06:03  |05:11  |04:53 | 05:19 | 06:06 | 06:56 | 07:47 | 07:41 | 08:17
| 16:41 | 17:38 | 18:27 | 20:20 | 21:07 | 21:34 | 21:17 | 20:23 | 19:13 | 18:06 | 16:14 | 16:04
23108:05 | 07:12 |06:10 ]|06:01  |05:09 |04:53 | 05:20 |06:08 |06:58 | 07:49 | 07:43 | 08:17
| 16:43 | 17:40 | 18:29 | 20:21 | 21:09 | 21:35 | 21:16 | 20:21 | 19:10 | 18:04 | 16:13 | 16:04
24 | 08:04 | 07:10 | 06:08 | 05:59 | 05:08 | 04:54 | 05:22 | 06:10 | 07:00 | 07:50 | 07:45 | 08:18
| 16:45 | 17:41 | 18:31 | 20:23 | 21:10 | 21:35 | 21:14 | 20:18 | 19:08 | 18:01 | 16:12 | 16:05
25 | 08:02 | 07:08 | 06:05 | 05:57 | 05:07 | 04:54 | 05:23 | 06:11 | 07:01 | 06:52 | 07:46 | 08:18
| 16:47 | 17:43 | 18:32  |20:25  |21:12  |21:35  |21:13  [20:16  |19:06  |16:59 | 16:11 | 16:05
26 | 08:01 | 07:06 | 06:03 | 05:55 | 05:06 | 04:54 | 05:24 | 06:13 | 07:03 | 06:54 | 07:48 | 08:18
| 16:48 | 17:45 | 18:34 | 20:26 | 21:13 | 21:35 | 21:12 | 20:14 | 19:03 | 16:57 | 16:10 | 16:06
27108:00 | 07:04 | 06:01 | 05:53 | 05:05 | 04:55 | 05:26 | 06:15 |07:05 | 06:56 | 07:49 | 08:19
| 16:50 | 17:47 | 18:36 | 20:28 | 21:14 | 21:35 | 21:10 | 20:12 | 19:01 | 16:56 | 16:09 | 16:07
28 | 07:58 | 07:02 | 05:59 | 05:51 | 05:04 | 04:55 | 05:27 | 06:16 | 07:06 | 06:57 | 07:51 | 08:19
| 16:52 | 17:49 | 18:37 | 20:30 | 21:15 | 21:35 | 21:09 | 20:10 | 18:59 | 16:54 | 16:08 | 16:08
29| 07:57 | | 06:56 | 05:49 | 05:03 | 04:56 | 05:29 | 06:18  |07:08 | 06:59 | 07:52 | 08:19
| 16:54 | | 19:39 | 20:31 | 21:17 | 21:35 | 21:07 | 20:08 | 18:56 | 16:52 | 16:07 | 16:09
30 | 07:56 | | 06:54 | 05:47  |05:02 | 04:56 | 05:30 | 06:19  |07:10 | 07:01 | 07:54 | 08:19
| 16:56 | | 19:41 | 20:33 | 21:18 | 21:34 | 21:06 | 20:05 | 18:54 | 16:50 | 16:07 | 16:09
31|07:54 | |06:52 | | 05:01 | ]05:32 | 06:21 | |07:03 | | 08:19
| 16:57 | |19:42 | |21:19 | | 21:04  |20:03 | | 16:48 | | 16:10
Sonnenscheinstunden | 260 | 278 | 367 | 416 | 484 | 498 | 501 | 453 | 381 | 332 | 267 | 245

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

Sonnenuntergang (SS:MM) Minuten mit Schatten Zeitpunkt (SS:MM) Schattenende (WEA mit letztem Schatten)
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Projekt: Lizenzierter Anwender:
LQM VSB Neue Energien Deutschland GmbH
Schweizer StraBe 3a
DE-01069 Dresden
+49 (0) 351 /211 83 - 46
Bernd.Hemmers / marina.eismann@vsb.energy

Berechnet:

29.06.2018 11:46/3.1.633

SHADOW - Kalender

Berechnung: 180604_PG_GB 24 WEA+2xV150-4,2MW+ 1xV136-4,2MW_BHe_ohne_AbSchattenrezeptor: N - IO 11a
Voraussetzungen fiir Berechnung des Schattenwurfs
Die dargestellten Zeiten sind die astronomisch maximal mdgliche Beschattungsdauer, berechnet unter folgenden Annahmen:

Die Sonne scheint taglich von Sonnenauf- bis -untergang

Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung

Die Windenergieanlage/n ist/sind immer in Betrieb

|Januar | Februar | Mérz | April | Mai | Juni
1]08:19 | 07:53 08:19 (21) | 07:00 | 06:49 07:28 (18) | 05:45 | 05:00 05:31 (8)
| 16:12 | 16:59 7 08:26 (21) | 17:50 | 19:44 18  07:46 (18) | 20:35 | 21:20 31 06:38 (15)
2 08:19 | 07:51 08:17 (21) | 06:57 | 06:47 07:27 (18) | 05:43 | 04:59 05:32 (8)
| 16:13 | 17:01 10 08:27 (21) | 17:52 | 19:46 19  07:46 (18) | 20:36 | 21:21 29 06:38 (15)
3108:19 | 07:50 08:16 (21) | 06:55 | 06:45 07:26 (18) | 05:41 | 04:58 05:31 (8)
| 16:14 |17:03 11 08:27 (21) | 17:54 |19:48 20  07:46 (18) | 20:38 |21:22 29  06:37 (15)
408:19 | 07:48 08:17 (21) | 06:53 | 06:43 07:17 (5) | 05:39 06:14 (16) | 04:58 05:31 (8)
| 16:15 | 17:05 11 08:28 (21) | 17:56 | 19:49 27  07:46 (18) | 20:40 4 06:18 (16) | 21:23 27 06:36 (15)
5108:19 | 07:46 08:17 (21) | 06:51 | 06:40 07:14 (5) | 05:37 06:11 (16) | 04:57 05:31 (8)
| 16:16 |17:07 11  08:28 (21) | 17:58 |19:51 32 07:46 (18) | 20:41 9  06:20(16) | 21:24 27  06:36 (15)
6| 08:18 | 07:45 08:17 (21) | 06:49 | 06:38 07:13 (5) | 05:36 06:09 (16) | 04:56 05:31 (8)
| 16:17 | 17:08 11 08:28 (21) | 17:59 | 19:53 32 07:45(18) | 20:43 12 06:21(16) | 21:25 26 06:35 (15)
708:18 | 07:43 08:18 (21) | 06:46 07:09 (25) | 06:36 07:11 (5) | 05:34 06:08 (16) | 04:56 05:32 (8)
| 16:19 | 17:10 9 08:27 (21) | 18:01 10 07:22 (19) | 19:54 32 07:43 (18) | 20:45 15  06:23 (16) | 21:26 24 06:35 (15)
8] 08:17 | 07:41 08:19 (21) | 06:44 07:07 (25) | 06:33 07:10 (5) | 05:32 06:07 (16) | 04:55 05:31 (8)
| 16:20 | 17:12 7 08:26(21) | 18:03 18 07:25(19) | 19:56 32 07:42(18) | 20:46 25 06:32(15) | 21:27 21  06:33 (15)
9]08:17 | 07:39 | 06:42 07:06 (25) | 06:31 07:10 (5) | 05:30 06:07 (16) | 04:55 05:32 (8)
| 16:21 | 17:14 | 18:05 20 07:26 (19) | 19:58 31 07:41(18) | 20:48 27  06:34 (15) | 21:28 20 06:33 (15)
10 | 08:16 | 07:38 | 06:40 07:05 (25) | 06:29 07:09 (5) | 05:29 06:07 (16) | 04:54 05:32 (8)
| 16:23 | 17:16 |18:06 21 07:26(19) | 19:59 28 07:38(18) | 20:49 29 06:36 (15) | 21:29 16 06:31 (15)
11 08:16 | 07:36 | 06:38 07:05 (25) | 06:27 07:08 (5) | 05:27 06:06 (16) | 04:54 05:32 (8)
| 16:24 | 17:18 | 18:08 21 07:26 (19) | 20:01 20 07:28 (5) | 20:51 31 06:37 (15) | 21:30 13 05:45 (8)
12| 08:15 | 07:34 | 06:35 07:05 (25) | 06:25 07:09 (5) | 05:25 06:07 (16) | 04:54 05:32 (8)
| 16:25 | 17:19 | 18:10 21 07:26 (19) | 20:03 18 07:27 (5) | 20:53 31 06:38(15) | 21:30 13 05:45 (8)
13 | 08:15 | 07:32 | 06:33 07:07 (25) | 06:22 07:09 (5) | 05:24 06:06 (16) | 04:53 05:33 (8)
| 16:27 | 17:21 |18:12 18 07:25(19) | 20:04 17  07:26(5) | 20:54 32 06:38(15) | 21:31 13  05:46 (8)
14 | 08:14 | 07:30 | 06:31 07:11 (19) | 06:20 07:10 (5) | 05:22 06:07 (16) | 04:53 05:33 (8)
| 16:28 | 17:23 | 18:13 13 07:24 (19) | 20:06 15 07:25 (5) | 20:56 32 06:39 (15) | 21:32 13 05:46 (8)
15| 08:13 | 07:28 | 06:28 07:13 (19) | 06:18 06:44 (17) | 05:21 06:08 (16) | 04:53 05:33 (8)
| 16:30 | 17:25 | 18:15 9 07:22(19) | 20:08 18  07:24(5) | 20:57 32 06:40 (15) | 21:32 13  05:46 (8)
16 | 08:12 | 07:26 07:54 (20) | 06:26 07:16 (19) | 06:16 06:42 (17) | 05:19 06:08 (16) | 04:53 05:34 (8)
| 16:32 | 17:27 5 07:59(20) | 18:17 3 07:19(19) | 20:10 17 07:21(5)|20:59 32 06:40 (15) | 21:33 13 05:47 (8)
17| 08:11 | 07:24 07:52 (20) | 06:24 | 06:14 06:40 (17) | 05:18 06:09 (16) | 04:53 05:34 (8)
| 16:33 | 17:29 9 08:01(20) | 18:19 | 20:11 12 06:52 (17) | 21:00 31  06:40 (15) | 21:33 13 05:47 (8)
18 | 08:10 | 07:23 07:51 (20) | 06:22 | 06:11 06:40 (17) | 05:16 06:11 (16) | 04:53 05:34 (8)
| 16:35 |17:31 11 08:02 (20) | 18:20 | 20:13 12 06:52 (17) | 21:02 30 06:41 (15) | 21:33 13 05:47 (8)
19 | 08:09 | 07:21 07:50 (20) | 06:19 | 06:09 06:38 (17) | 05:15 06:12 (16) | 04:53 05:34 (8)
| 16:36 | 17:32 13 08:03 (20) | 18:22 | 20:15 13 06:51 (17) | 21:03 28  06:40 (15) | 21:34 13 05:47 (8)
20 | 08:08 | 07:19 07:49 (20) | 06:17 | 06:07 06:38 (17) | 05:13 06:14 (15) | 04:53 05:34 (8)
| 16:38 |17:3¢ 13 08:02 (20) | 18:24 |20:16 13 06:51(17) | 21:05 26 06:40 (15) | 21:3¢ 13 05:47 (8)
21 | 08:07 | 07:16 07:49 (20) | 06:15 | 06:05 06:39 (17) | 05:12 06:14 (15) | 04:53 05:34 (8)
| 16:40 | 17:36 13 08:02 (20) | 18:25 | 20:18 11 06:50 (17) | 21:06 27  06:41 (15) | 21:34 13 05:47 (8)
22| 08:06 | 07:14 07:50 (20) | 06:12 | 06:03 06:39 (17) | 05:11 06:15 (15) | 04:53 05:34 (8)
| 16:41 |17:38 12 08:02(20) | 18:27 | 20:20 10 06:49 (17) | 21:08 26 06:41 (15) | 21:35 13 05:47 (8)
23| 08:05 | 07:12 07:51 (20) | 06:10 06:35 (24) | 06:01 06:41 (17) | 05:09 06:15 (15) | 04:53 05:35 (8)
| 16:43 | 17:40 10  08:01 (20) | 18:29 2 06:37 (24) | 20:21 7 06:48 (17) | 21:09 26 06:41 (15) | 21:35 13 05:48 (8)
24 | 08:04 | 07:10 07:53 (20) | 06:08 06:31 (24) | 05:59 | 05:08 06:14 (15) | 04:54 05:35 (8)
| 16:45 | 17:41 6 07:59 (20) | 18:31 8 06:39 (24) | 20:23 | 21:10 26 06:40 (15) | 21:35 13 05:48 (8)
25| 08:03 | 07:08 | 06:05 06:30 (24) | 05:57 | 05:07 06:15 (15) | 04:54 05:35 (8)
| 16:47 | 17:43 |18:32 11  06:41 (24) | 20:25 |21:12 25 06:40(15) | 21:35 13 05:48 (8)
26 | 08:01 | 07:06 | 06:03 06:29 (24) | 05:55 | 05:06 06:15 (15) | 04:54 05:36 (8)
| 16:48 | 17:45 | 18:34 12 06:41 (24) | 20:26 | 21:13 24 06:39 (15) | 21:35 13 05:49 (8)
27 | 08:00 | 07:04 | 06:01 06:28 (24) | 05:53 | 05:05 06:15 (15) | 04:55 05:36 (8)
| 16:50 | 17:47 | 18:36 12 06:40 (24) | 20:28 | 21:14 24 06:39 (15) | 21:35 12 05:48 (8)
28 | 07:59 | 07:02 | 05:59 06:29 (24) | 05:51 | 05:04 05:35 (8) | 04:55 05:36 (8)
| 16:52 | 17:49 | 18:37 11 06:40 (24) | 20:30 | 21:15 27 06:40 (15) | 21:35 13 05:49 (8)
29 | 07:57 | | 06:56 07:29 (24) | 05:49 | 05:03 05:34 (8) | 04:56 05:36 (8)
| 16:54 | | 19:39 12 07:41(18) | 20:31 | 21:17 28 06:39 (15) | 21:35 13 05:49 (8)
30 | 07:56 | | 06:54 07:30 (24) | 05:47 | 05:02 05:33 (8) | 04:56 05:36 (8)
| 16:56 | |19:41 13 07:43 (18) | 20:33 |21:18 29 06:39(15) | 21:34 14  05:50 (8)
31| 07:54 08:20 (21) | | 06:52 07:29 (18) | | 05:01 05:32 (8) |
|16:57 3 08:23(21) | [19:42 16  07:45(18) | |21:19 30  06:38 (15) |
Sonnenscheinstunden | 260 | 278 | 367 | 416 | 485 | 498
astr.max.mdgl.Beschattung | 3 | 169 | 251 | 454 | 718 | 510

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:
LQM VSB Neue Energien Deutschland GmbH
Schweizer StraBe 3a
DE-01069 Dresden
+49 (0) 351 /211 83 - 46
Bernd.Hemmers / marina.eismann@vsb.energy

Berechnet:

29.06.2018 11:46/3.1.633

SHADOW - Kalender

Berechnung: 180604_PG_GB 24 WEA+2xV150-4,2MW+ 1xV136-4,2MW_BHe_ohne_AbSchattenrezeptor: N - IO 11a
Voraussetzungen fiir Berechnung des Schattenwurfs
Die dargestellten Zeiten sind die astronomisch maximal mdgliche Beschattungsdauer, berechnet unter folgenden Annahmen:

Die Sonne scheint taglich von Sonnenauf- bis -untergang

Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung

Die Windenergieanlage/n ist/sind immer in Betrieb

| Juli | August | September | Oktober | November | Dezember
1] 04:57 05:37 (8) | 05:33 06:17 (16) | 06:23 07:08 (5) | 07:11 07:45 (25) | 07:05 | 07:55
|21:3¢ 13 05:50(8) | 21:03 31 06:48(15)]20:01 20  07:28(5) | 18:52 19  08:04 (19) | 16:46 | 16:06
2| 04:58 05:36 (8) | 05:35 06:17 (16) | 06:24 07:07 (5) | 07:13 07:44 (25) | 07:06 07:51 (21) | 07:57
|21:3¢ 14 05:50(8) | 21:01 30 06:47 (15) | 19:59 28 07:36(18) | 18:49 21  08:05 (19) | 16:44 2 07:53(21) | 16:05
3| 04:58 05:37 (8) | 05:36 06:17 (16) | 06:26 07:08 (5) | 07:15 07:43 (25) | 07:08 07:48 (21) | 07:58
|21:3¢ 18 06:37(15) | 20:59 29  06:46 (15) | 19:56 31 07:39(18) | 18:47 21  08:04 (19) | 16:42 8  07:56 (21) | 16:05
4| 04:59 05:37 (8) | 05:38 06:17 (16) | 06:27 07:07 (5) | 07:16 07:42 (25) | 07:10 07:47 (21) | 08:00
|21:33 22 06:39(15) | 20:58 27  06:44 (15) | 19:54 32 07:39(18) | 18:45 21  08:03 (19) | 16:41 10 07:57 (21) | 16:04
5 | 05:00 05:37 (8) | 05:39 06:18 (16) | 06:29 07:08 (5) | 07:18 07:43 (25) | 07:12 07:47 (21) | 08:01
|21:33 23 06:40 (15) | 20:56 22 06:41(15) | 19:52 32 07:40(18) | 18:43 19 08:02(19) | 16:39 11  07:58 (21) | 16:04
6 | 05:01 05:37 (8) | 05:41 06:18 (16) | 06:31 07:08 (5) | 07:20 07:45 (25) | 07:14 07:47 (21) | 08:02
|21:32 25 06:41(15) | 20:54 14  06:32(16) | 19:50 32 07:40(18) | 18:40 15 08:01(19) | 16:37 11  07:58 (21) | 16:03
7 | 05:02 05:38 (8) | 05:42 06:20 (16) | 06:32 07:09 (5) | 07:21 | 07:15 07:47 (21) | 08:03
|21:32 26 06:42(15)|20:52 11  06:31(16) | 19:47 32  07:41(18) | 18:38 | 16:35 11 07:58 (21) | 16:03
8] 05:03 05:38 (8) | 05:44 06:21 (16) | 06:34 07:11 (5) | 07:23 | 07:17 07:47 (21) | 08:05
|21:31 28 06:43 (15) | 20:50 8 06:29 (16) | 19:45 28  07:40 (18) | 18:36 | 16:3¢ 11 07:58 (21) | 16:02
9| 05:03 05:39 (8) | 05:46 | 06:35 07:20 (18) | 07:25 | 07:19 07:48 (21) | 08:06
|21:30 28 06:44 (15) | 20:49 | 19:43 20  07:40 (18) | 18:34 |16:32 10  07:58 (21) | 16:02
10 | 05:04 05:39 (8) | 05:47 | 06:37 07:21 (18) | 07:26 | 07:21 07:50 (21) | 08:07
|21:30 30 06:45 (15) | 20:47 | 19:40 19  07:40 (18) | 18:31 | 16:30 7 07:57 (21) | 16:02
11 | 05:06 05:40 (8) | 05:49 | 06:39 07:20 (18) | 07:28 | 07:23 07:52 (21) | 08:08
|21:29 30 06:46 (15) | 20:45 |19:38 18  07:38 (18) | 18:29 | 16:29 3 07:55(21) | 16:02
12 | 05:07 05:40 (8) | 05:50 | 06:40 07:21 (18) | 07:30 | 07:24 | 08:09 09:26 (2)
|21:28 29  06:46 (15) | 20:43 |19:36 16  07:37 (18) | 18:27 | 16:27 | 16:02 5 09:31(2)
13 | 05:08 05:41 (8) | 05:52 | 06:42 07:22 (24) | 07:31 | 07:26 | 08:10 09:25 (2)
|21:27 30 06:47 (15) | 20:41 |19:3¢ 13 07:35(18) | 18:25 | 16:26 | 16:02 7 09:32(2)
14 | 05:09 05:42 (8) | 05:54 | 06:44 07:20 (24) | 07:33 | 07:28 | 08:11 09:25 (2)
|21:26 29 06:48 (15) | 20:39 [19:31 12 07:32(18) | 18:23 | 16:24 | 16:02 9 09:34(2)
15| 05:10 05:43 (8) | 05:55 | 06:45 07:18 (24) | 07:35 | 07:30 | 08:12 09:25 (2)
| 21:25 27 06:48 (15) | 20:37 [19:29 11 07:29 (24) | 18:20 | 16:23 |16:02 10  09:35 (2)
16 | 05:11 06:25 (15) | 05:57 | 06:47 07:18 (24) | 07:37 | 07:31 | 08:13 09:24 (2)
| 21:24 24 06:49 (15) | 20:35 [19:27 12 07:30 (24) | 18:18 | 16:22 |16:02 11 09:35 (2)
17 ] 05:12 06:25 (15) | 05:58 | 06:48 07:18 (24) | 07:38 | 07:33 | 08:14 09:24 (2)
|21:23 24 06:49 (15) | 20:33 | 19:24 12 07:30 (24) | 18:16 | 16:20 |16:02 12 09:36 (2)
18 | 05:14 06:24 (15) | 06:00 | 06:50 07:17 (24) | 07:40 08:23 (20) | 07:35 | 08:14 09:25 (2)
|21:22 25 06:49 (15) | 20:31 [19:22 11 07:28 (24) | 18:14 8  08:31(20) | 16:19 |16:02 12 09:37 (2)
19 | 05:15 06:25 (15) | 06:02 | 06:52 07:18 (24) | 07:42 08:22 (20) | 07:36 | 08:15 09:25 (2)
|21:21 25 06:50 (15) | 20:29 | 19:20 9 07:27(24) | 18:12 11  08:33(20) | 16:18 |16:02 13 09:38 (2)
20 | 05:16 06:25 (15) | 06:03 06:46 (17) | 06:53 07:19 (24) | 07:43 08:21 (20) | 07:38 | 08:16 09:25 (2)
|21:20 25 06:50 (15) | 20:27 8  06:54 (17) | 19:17 5 07:24(24)]18:10 12 08:33(20) | 16:16 | 16:03 13 09:38 (2)
21| 05:17 06:24 (15) | 06:05 06:45 (17) | 06:55 | 07:45 08:21 (20) | 07:40 | 08:16 09:26 (2)
|21:18 26 06:50 (15) | 20:25 10  06:55 (17) | 19:15 | 18:08 13 08:34 (20) | 16:15 | 16:03 13 09:39 (2)
22 | 05:19 06:24 (15) | 06:06 06:43 (17) | 06:56 | 07:47 08:20 (20) | 07:41 | 08:17 09:26 (2)
|21:17 26 06:50 (15) | 20:23 12 06:55(17) | 19:13 | 18:06 13  08:33 (20) | 16:14 |16:04 13 09:39 (2)
23 | 05:20 06:25 (15) | 06:08 06:43 (17) | 06:58 | 07:49 08:20 (20) | 07:43 | 08:17 09:27 (2)
|21:16 26 06:51(15)]20:21 13 06:56 (17) | 19:10 | 18:04 12 08:32(20) | 16:13 |16:04 13 09:40 (2)
24 | 05:22 06:24 (16) | 06:10 06:42 (17) | 07:00 | 07:50 08:21 (20) | 07:45 | 08:18 09:27 (2)
|21:15 27 06:51(15) ] 20:18 13 06:55 (17) | 19:08 | 18:01 11  08:32(20) | 16:12 | 16:05 13 09:40 (2)
25 | 05:23 06:21 (16) | 06:11 06:43 (17) | 07:01 | 06:52 07:22 (20) | 07:46 | 08:18 09:27 (2)
|21:13 30 06:51(15) | 20:16 12 06:55 (17) | 19:06 | 16:59 8  07:30 (20) | 16:11 | 16:05 13 09:40 (2)
26 | 05:24 06:21 (16) | 06:13 06:42 (17) | 07:03 | 06:54 07:25 (20) | 07:48 | 08:18 09:28 (2)
|21:12 30 06:51(15) | 20:14 12 06:54 (17) | 19:03 | 16:57 3 07:28 (20) | 16:10 | 16:06 12 09:40 (2)
27 | 05:26 06:19 (16) | 06:15 06:44 (17) | 07:05 | 06:56 | 07:49 | 08:19 09:29 (2)
|21:10 32 06:51(15)|20:12 18  07:24(5) | 19:01 | 16:56 | 16:09 |16:07 12 09:41 (2)
28 | 05:27 06:18 (16) | 06:16 06:45 (17) | 07:06 07:54 (19) | 06:58 | 07:51 | 08:19 09:30 (2)
|21:09 32 06:50(15)20:10 18  07:25(5) | 18:59 8  08:02(19) | 16:54 | 16:08 |16:08 11  09:41(2)
29 | 05:29 06:18 (16) | 06:18 07:11 (5) | 07:08 07:52 (19) | 06:59 | 07:52 | 08:19 09:31 (2)
|21:07 32 06:50 (15) | 20:08 15  07:26(5) | 18:56 12  08:04 (19) | 16:52 | 16:07 | 16:08 10  09:41 (2)
30 | 05:30 06:17 (16) | 06:19 07:10 (5) | 07:10 07:48 (25) | 07:01 | 07:54 | 08:19 09:32 (2)
|21:06 32 06:49 (15) | 20:05 17  07:27(5) | 18:54 17  08:05 (19) | 16:50 | 16:07 | 16:09 9 09:41(2)
31 05:32 06:17 (16) | 06:21 07:08 (5) | | 07:03 | | 08:19 09:34 (2)
| 21:04 31 06:48(15) | 20:03 19  07:27(5) | | 16:48 | | 16:10 6 09:40 (2)
Sonnenscheinstunden | 501 | 453 | 381 | 332 | 267 | 244
astr.max.mdgl.Beschattung | 819 | 339 | 430 | 207 | 84 | 217
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:
LQM VSB Neue Energien Deutschland GmbH
Schweizer StraBe 3a
DE-01069 Dresden
+49 (0) 351 /211 83 - 46
Bernd.Hemmers / marina.eismann@vsb.energy

Berechnet:

29.06.2018 11:46/3.1.633

SHADOW - Kalender

Berechnung: 180604_PG_GB 24 WEA+2xV150-4,2MW+ 1xV136-4,2MW_BHe_ohne_AbSchattenrezeptor: O - IO 11b
Voraussetzungen fiir Berechnung des Schattenwurfs
Die dargestellten Zeiten sind die astronomisch maximal mdgliche Beschattungsdauer, berechnet unter folgenden Annahmen:

Die Sonne scheint taglich von Sonnenauf- bis -untergang

Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung

Die Windenergieanlage/n ist/sind immer in Betrieb

|Januar | Februar | Mérz | April | Mai | Juni
1]08:19 | 07:53 08:19 (21) | 07:00 | 06:49 07:24 (5) | 05:45 06:17 (16) | 05:00 05:36 (8)
| 16:12 | 16:59 7 08:26 (21) | 17:50 | 19:44 24 07:52(18) | 20:35 22 06:44 (15) | 21:20 13 05:49 (8)
2 08:19 | 07:51 08:18 (21) | 06:57 | 06:47 07:21 (5) | 05:43 06:16 (16) | 04:59 05:37 (8)
| 16:13 | 17:01 9 08:27 (21) | 17:52 |19:46 30 07:52(18) | 20:36 28 06:45(15) | 21:21 13  05:50 (8)
3108:19 | 07:50 08:17 (21) | 06:55 | 06:45 07:18 (5) | 05:41 06:16 (16) | 04:58 05:37 (8)
| 16:14 |17:03 10 08:27 (21) | 17:54 |19:48 32 07:50(18) | 20:38 31 06:47(15) | 21:22 13  05:50 (8)
408:19 | 07:48 08:18 (21) | 06:53 | 06:43 07:17 (5) | 05:39 06:15 (16) | 04:58 05:37 (8)
| 16:15 | 17:05 11 08:29 (21) | 17:56 | 19:49 32 07:49 (18) | 20:40 33 06:48 (15) | 21:23 12 05:49 (8)
508:19 | 07:46 08:19 (21) | 06:51 07:20 (19) | 06:40 07:16 (5) | 05:37 06:14 (16) | 04:57 05:38 (8)
| 16:16 |17:07 10 08:29 (21) | 17:58 6 07:26(19) | 19:51 31 07:48 (18) | 20:41 34 06:48 (15) | 21:24 12 05:50 (8)
6| 08:18 | 07:45 08:19 (21) | 06:49 07:12 (25) | 06:38 07:16 (5) | 05:36 06:14 (16) | 04:56 05:38 (8)
| 16:17 | 17:08 9 08:28(21)|17:59 16 07:28(19) | 19:53 27 07:45(18) | 20:43 35 06:49 (15) | 21:25 11  05:49 (8)
708:18 | 07:43 08:20 (21) | 06:46 07:09 (25) | 06:36 07:15 (5) | 05:34 06:14 (16) | 04:56 05:39 (8)
| 16:19 | 17:10 7 08:27(21) | 18:01 20 07:29(19) | 19:54 19  07:34(5) | 20:45 36 06:50 (15) | 21:26 11  05:50 (8)
8]08:17 | 07:41 | 06:44 07:08 (25) | 06:33 07:15 (5) | 05:32 06:14 (16) | 04:55 05:39 (8)
| 16:20 | 17:12 [18:03 21 07:29(19) | 19:56 18  07:33(5) | 20:46 36 06:50 (15) | 21:27 10  05:49 (8)
9]08:17 | 07:39 | 06:42 07:08 (25) | 06:31 07:15 (5) | 05:30 06:14 (16) | 04:55 05:40 (8)
| 16:21 | 17:14 | 18:05 22 07:30(19) | 19:58 18 07:33 (5) | 20:48 35  06:49 (15) | 21:28 9  05:49 (8)
10 | 08:16 | 07:38 | 06:40 07:09 (25) | 06:29 07:16 (5) | 05:29 06:15 (16) | 04:54 05:40 (8)
| 16:23 | 17:16 |18:06 21 07:30(19) | 19:59 16  07:32(5) | 20:49 35 06:50 (15) | 21:29 10  05:50 (8)
11 08:16 | 07:36 | 06:38 07:09 (25) | 06:27 07:15 (5) | 05:27 06:15 (16) | 04:54 05:40 (8)
| 16:24 | 17:18 | 18:08 19  07:28 (19) | 20:01 15 07:30 (5) | 20:51 35 06:50 (15) | 21:30 9 05:49 (8)
12| 08:15 | 07:34 | 06:35 07:11 (25) | 06:25 06:50 (17) | 05:25 06:17 (16) | 04:54 05:41 (8)
| 16:25 | 17:19 | 18:10 14 07:27(19) | 20:03 14 07:28 (5) | 20:53 33 06:50 (15) | 21:30 8 05:49 (8)
13 | 08:15 | 07:32 | 06:33 07:17 (19) | 06:22 06:47 (17) | 05:24 06:18 (16) | 04:53 05:42 (8)
| 16:27 |17:21 | 18:12 9 07:26 (19) | 20:04 14 07:25 (5) | 20:54 31 06:49 (15) | 21:31 7 05:49 (8)
14| 08:14 | 07:30 | 06:31 | 06:20 06:46 (17) | 05:22 06:25 (15) | 04:53 05:43 (8)
| 16:28 | 17:23 | 18:13 | 20:06 11 06:57 (17) | 20:56 24 06:49 (15) | 21:32 6 05:49 (8)
15| 08:13 | 07:28 07:55 (20) | 06:28 | 06:18 06:45 (17) | 05:21 06:26 (15) | 04:53 05:43 (8)
| 16:30 | 17:25 7 08:02(20) | 18:15 |20:08 12 06:57 (17) | 20:57 23  06:49 (15) | 21:32 6 05:49 (8)
16 | 08:12 | 07:26 07:54 (20) | 06:26 | 06:16 06:45 (17) | 05:19 06:26 (15) | 04:53 05:44 (8)
| 16:32 | 17:27 9 08:03(20) | 18:17 | 20:10 12 06:57 (17) | 20:59 22 06:48 (15) | 21:33 4 05:48 (8)
17| 08:11 | 07:24 07:53 (20) | 06:24 | 06:14 06:45 (17) | 05:18 06:26 (15) | 04:53 05:45 (8)
| 16:33 | 17:29 11 08:04 (20) | 18:19 | 20:11 12 06:57 (17) | 21:00 22 06:48 (15) | 21:33 3 05:48(8)
18 | 08:10 | 07:23 07:52 (20) | 06:22 | 06:11 06:45 (17) | 05:16 06:27 (15) | 04:53 05:45 (8)
| 16:35 |17:31 13 08:05(20) | 18:20 | 20:13 12 06:57 (17) | 21:02 21 06:48 (15) | 21:33 3 05:48(8)
19 | 08:09 | 07:21 07:52 (20) | 06:19 | 06:09 06:45 (17) | 05:15 06:27 (15) | 04:53 05:46 (8)
| 16:36 | 17:32 13 08:05 (20) | 18:22 | 20:15 10 06:55(17) | 21:03 19  06:46 (15) | 21:34 2 05:48 (8)
20 | 08:08 | 07:19 07:52 (20) | 06:17 | 06:07 06:46 (17) | 05:13 06:29 (15) | 04:53 05:46 (8)
| 16:38 |17:3¢ 12 08:04 (20) | 18:24 | 20:16 7 06:53(17) | 21:05 17  06:46 (15) | 21:34 1 05:47 (8)

21 | 08:07 | 07:16 07:52 (20) | 06:15 06:39 (24) | 06:05 | 05:12 06:30 (15) | 04:53

| 16:40 | 17:36 11 08:03 (20) | 18:25 1 06:40 (24) | 20:18 | 21:06 15 06:45 (15) | 21:34

22| 08:06 | 07:14 07:54 (20) | 06:12 06:36 (24) | 06:03 | 05:11 06:31 (15) | 04:53

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

31| 07:54 08:20 (21) | | 06:52 07:33 (18) | | 05:01 05:36 (8) |
| 16:57 4 08:24 (21) | |19:42 19 07:52(18) | |21:19 14 05:50 (8) |
Sonnenscheinstunden | 260 | 278 | 367 | 416 | 485 | 498
astr.max.mdgl.Beschattung | 6 | 149 | 296 | 374 | 712 | 201

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:

LQM

SHADOW - Kalender

Berechnung: 180604_PG_GB 24 WEA+2xV150-4,2MW+ 1xV136-4,2MW_BHe_ohne_AbSchattenrezeptor: O - IO 11b
Voraussetzungen fiir Berechnung des Schattenwurfs
Die dargestellten Zeiten sind die astronomisch maximal mdgliche Beschattungsdauer, berechnet unter folgenden Annahmen:

Die Sonne scheint taglich von Sonnenauf- bis -untergang

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

| Juli | August | September | Oktober | November | Dezember
1| 04:57 05:46 (8) | 05:33 06:27 (16) | 06:23 07:15(5) | 07:11 07:55 (19) | 07:05 | 07:55
| 21:34 8 05:54 (8) | 21:03 33 07:00 (15) | 20:01 15 07:30 (5) | 18:52 11 08:06 (19) | 16:46 | 16:06
2 | 04:58 05:45 (8) | 05:35 06:25 (16) | 06:24 07:14 (5) | 07:13 07:48 (25) | 07:06 | 07:57
| 21:34 9 05:54 (8) | 21:01 35 07:00 (15) | 19:59 16 07:30 (5) | 18:49 19  08:07 (19) | 16:44 | 16:05
3| 04:58 05:45 (8) | 05:36 06:25 (16) | 06:26 07:13 (5) | 07:15 07:47 (25) | 07:08 | 07:58
| 21:34 10 05:55 (8) | 20:59 35  07:00 (15) | 19:56 18 07:31 (5) | 18:47 20 08:07 (19) | 16:42 | 16:05
4] 04:59 05:45 (8) | 05:38 06:24 (16) | 06:27 07:12 (5) | 07:16 07:45 (25) | 07:10 07:50 (21) | 08:00
| 21:33 10 05:55 (8) | 20:58 36  07:00 (15) | 19:54 18 07:30 (5) | 18:45 22 08:07 (19) | 16:41 7 07:57 (21) | 16:04
5] 05:00 05:44 (8) | 05:39 06:24 (16) | 06:29 07:12 (5) | 07:18 07:45 (25) | 07:12 07:49 (21) | 08:01
| 21:33 11 05:55 (8) | 20:56 36  07:00 (15) | 19:52 19 07:31 (5) | 18:43 21 08:06 (19) | 16:39 9 07:58 (21) | 16:04
6 | 05:01 05:44 (8) | 05:41 06:24 (16) | 06:31 07:11 (5) | 07:20 07:45 (25) | 07:14 07:48 (21) | 08:02
| 21:32 12 05:56 (8) | 20:54 35  06:59 (15) | 19:50 26 07:40 (18) | 18:40 21 08:06 (19) | 16:37 11 07:59 (21) | 16:03
7] 05:02 05:44 (8) | 05:42 06:24 (16) | 06:32 07:11 (5) | 07:21 07:46 (25) | 07:15 07:48 (21) | 08:03
| 21:32 12 05:56 (8) | 20:52 35  06:59 (15) | 19:47 31 07:43(18) | 18:38 18  08:04 (19) | 16:35 11 07:59 (21) | 16:03
8] 05:03 05:45 (8) | 05:44 06:24 (16) | 06:34 07:11 (5) | 07:23 07:48 (25) | 07:17 07:48 (21) | 08:05
| 21:31 12 05:57 (8) | 20:50 34 06:58 (15) | 19:45 32 07:43(18) | 18:36 12 08:03(19) | 16:34 10  07:58 (21) | 16:02
9] 05:03 05:45 (8) | 05:46 06:24 (16) | 06:35 07:12 (5) | 07:25 |1 07:19 07:49 (21) | 08:06
| 21:30 12 05:57 (8) | 20:49 33 06:57 (15) | 19:43 32 07:44 (18) | 18:34 | 16:32 8 07:57 (21) | 16:02
10 | 05:04 05:45 (8) | 05:47 06:24 (16) | 06:37 07:14 (5) | 07:26 | 07:21 07:50 (21) | 08:07
| 21:30 13 05:58 (8) | 20:47 31 06:55 (15) | 19:40 29  07:45(18) | 18:31 | 16:30 7 07:57 (21) | 16:02
11 | 05:06 05:45 (8) | 05:49 06:25 (16) | 06:39 07:15 (5) | 07:28 | 07:23 07:52 (21) | 08:08
| 21:29 13 05:58 (8) | 20:45 27  06:54 (15) | 19:38 26  07:44 (18) | 18:29 | 16:29 4 07:56 (21) | 16:02
12 | 05:07 05:45 (8) | 05:50 06:26 (16) | 06:40 07:25 (18) | 07:30 | 07:24 07:54 (21) | 08:09
| 21:28 13 05:58 (8) | 20:43 19  06:51 (15) | 19:36 19  07:44 (18) | 18:27 | 16:27 1 07:55(21) | 16:02
13 | 05:08 05:45 (8) | 05:52 06:29 (16) | 06:42 07:25 (18) | 07:31 | 07:26 | 08:10
| 21:27 13 05:58 (8) | 20:41 5 06:34(16) | 19:34 18  07:43 (18) | 18:25 | 16:26 | 16:02
14 | 05:09 05:45 (8) | 05:54 | 06:44 07:25 (18) | 07:33 | 07:28 | 08:11
| 21:26 13 05:58 (8) | 20:39 | 19:31 18 07:43 (18) | 18:23 | 16:24 | 16:02
15| 05:10 05:45 (8) | 05:55 | 06:45 07:25 (24) | 07:35 | 07:30 | 08:12
| 21:25 13 05:58 (8) | 20:37 | 19:29 16 07:41(18) | 18:20 | 16:23 | 16:02
16 | 05:11 05:45 (8) | 05:57 | 06:47 07:23 (24) | 07:37 | 07:31 | 08:13
| 21:24 13 05:58 (8) | 20:35 | 19:27 17 07:40 (18) | 18:18 | 16:22 | 16:02
17 | 05:12 05:46 (8) | 05:58 | 06:48 07:22 (24) | 07:38 | 07:33 | 08:14
| 21:23 11 05:57 (8) | 20:33 | 19:24 16 07:38 (18) | 18:16 | 16:20 | 16:02
18 | 05:14 05:46 (8) | 06:00 | 06:50 07:20 (24) | 07:40 | 07:35 | 08:14
| 21:22 11 05:57 (8) | 20:31 | 19:22 13 07:33(18) | 18:14 | 16:19 | 16:02
19 | 05:15 05:48 (8) | 06:02 | 06:52 07:21 (24) | 07:42 08:26 (20) | 07:36 | 08:15
| 21:21 9 05:57 (8) | 20:29 | 19:20 11 07:32 (24) | 18:12 6  08:32(20) | 16:18 | 16:02
20 | 05:16 05:48 (8) | 06:03 | 06:53 07:20 (24) | 07:43 08:24 (20) | 07:38 | 08:16
| 21:20 15 06:51 (15) | 20:27 | 19:17 11 07:31(24) | 18:10 10  08:34(20) | 16:16 | 16:03
21| 05:17 05:50 (8) | 06:05 | 06:55 07:21 (24) | 07:45 08:23 (20) | 07:40 | 08:16
| 21:18 15 06:53 (15) | 20:25 | 19:15 9 07:30(24) | 18:08 12 08:35(20) | 16:15 | 16:03
22 | 05:19 06:40 (15) | 06:06 | 06:56 07:23 (24) | 07:47 08:22 (20) | 07:41 | 08:17
| 21:17 14 06:54 (15) | 20:23 | 19:13 5 07:28 (24) | 18:06 12 08:34(20) | 16:14 | 16:04
23| 05:20 06:40 (15) | 06:08 06:51 (17) | 06:58 | 07:49 08:22 (20) | 07:43 | 08:17
| 21:16 16 06:56 (15) | 20:21 7  06:58 (17) | 19:10 | 18:04 12 08:34(20) | 16:13 | 16:04
24 | 05:22 06:39 (15) | 06:10 06:48 (17) | 07:00 | 07:50 08:22 (20) | 07:45 | 08:18
| 21:15 18  06:57 (15) | 20:18 10 06:58 (17) | 19:08 | 18:01 12 08:34(20) | 16:12 | 16:05
25| 05:23 06:38 (15) | 06:11 06:48 (17) | 07:01 | 06:52 07:22 (20) | 07:46 | 08:18
| 21:13 19 06:57 (15) | 20:16 11 06:59 (17) | 19:06 | 16:59 12 07:34(20) | 16:11 | 16:05
26 | 05:24 06:38 (15) | 06:13 06:47 (17) | 07:03 | 06:54 07:23 (20) | 07:48 | 08:18
| 21:12 21 06:59 (15) | 20:14 12 06:59 (17) | 19:03 | 16:57 10  07:33 (20) | 16:10 | 16:06
27 | 05:26 06:37 (15) | 06:15 06:47 (17) | 07:05 | 06:56 07:25 (20) | 07:49 | 08:19
| 21:10 22 06:59 (15) | 20:12 12 06:59 (17) | 19:01 | 16:56 6  07:31(20) | 16:09 | 16:07
28 | 05:27 06:36 (15) | 06:16 06:46 (17) | 07:06 | 06:58 | 07:51 | 08:19
| 21:09 23 06:59 (15) | 20:10 12 06:58 (17) | 18:59 | 16:54 | 16:08 | 16:08
29 | 05:29 06:36 (15) | 06:18 06:47 (17) | 07:08 | 06:59 | 07:52 | 08:19
| 21:07 24 07:00 (15) | 20:08 11 06:58 (17) | 18:56 | 16:52 | 16:07 | 16:08
30 | 05:30 06:35 (15) | 06:19 06:48 (17) | 07:10 07:58 (19) | 07:01 | 07:54 | 08:19
| 21:06 25  07:00 (15) | 20:05 15 07:26 (5) | 18:54 6 08:04 (19) | 16:50 | 16:07 | 16:09
311 05:32 06:28 (16) | 06:21 06:50 (17) | | 07:03 | | 08:19
| 21:04 32 07:00 (15) | 20:03 14 07:28 (5) | | 16:48 | | 16:10
Sonnenscheinstunden | 501 | 453 | 381 | 332 | 267 | 244

astr.max.mdgl.Beschattung | 462 | 498 | 421 | 236 | 68 |

Lizenzierter Anwender:
VSB Neue Energien Deutschland GmbH
Schweizer StraBe 3a
DE-01069 Dresden

+49 (0) 351 /21183 - 46

Bernd.Hemmers / marina.eismann@vsb.energy

Berechnet:

29.06.2018 11:46/3.1.633

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)

20062018 12:08/25  WINAPRO .

windPRO 3.1.633 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk



Projekt:

LQM

SHADOW - Kalender

Berechnung: 180604_PG_GB 24 WEA+2xV150-4,2MW+ 1xV136-4,2MW_BHe_ohne_AbSchattenrezeptor: P - IO 12a

Voraussetzungen fiir Berechnung des Schattenwurfs

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

|Januar
1]08:19
| 16:12
2]08:19
| 16:13
3108:19
| 16:14
4 08:19
| 16:15
5108:19
| 16:16
6]08:18
| 16:17
7108:18
| 16:19
8108:18
| 16:20
9| 08:17
| 16:21
10 | 08:17
| 16:23
11 | 08:16
| 16:24
12 | 08:15
| 16:26
13| 08:15
| 16:27
14 | 08:14
| 16:28
15 | 08:13
| 16:30
16 | 08:12
| 16:32
17| 08:11
| 16:33
18 | 08:11
| 16:35
19 | 08:10
| 16:36
20 | 08:08
| 16:38
21 | 08:07
| 16:40
22 | 08:06
| 16:41
23 | 08:05
| 16:43
24 | 08:04
| 16:45
25 | 08:03
| 16:47
26 | 08:01
| 16:48
27 | 08:00
| 16:50
28 | 07:59
| 16:52
29 | 07:57
| 16:54
30 | 07:56
| 16:56
31| 07:54
| 16:57

Sonnenscheinstunden | 259
astr.max.mdgl.Beschattung |

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

Tag im Monat Sonnenaufgang

Sonnenuntergang (SS:MM)

| Februar |Marz
| 07:53 | 07:00
| 16:59 | 17:51
| 07:51 | 06:58
| 17:01 | 17:52
| 07:50 | 06:55
| 17:03 | 17:54
| 07:48 | 06:53
| 17:05 | 17:56
| 07:46 | 06:51
| 17:07 | 17:58
| 07:45 | 06:49
| 17:08 | 17:59
| 07:43 | 06:47
| 17:10 | 18:01
| 07:41 | 06:44
| 17:12 | 18:03
| 07:40 | 06:42
| 17:14 | 18:05
| 07:38 | 06:40
| 17:16 | 18:07
| 07:36 | 06:38
| 17:18 | 18:08
| 07:34 | 06:35
| 17:20 | 18:10
| 07:32 | 06:33
| 17:21 | 18:12
| 07:30 | 06:31
| 17:23 | 18:13
| 07:28 | 06:29
| 17:25 | 18:15
| 07:27 | 06:26
| 17:27 | 18:17
| 07:25 | 06:24
| 17:29 | 18:19
| 07:23 | 06:22
117:31 | 18:20
| 07:21 | 06:19
| 17:32 | 18:22
| 07:19 | 06:17
| 17:34 | 18:24
| 07:17 | 06:15
| 17:36 | 18:26
| 07:15 | 06:12
| 17:38 | 18:27
| 07:12 | 06:10
| 17:40 | 18:29
| 07:10 | 06:08
| 17:42 | 18:31
| 07:08 | 06:06
| 17:43 | 18:32
| 07:06 | 06:03
| 17:45 | 18:34
| 07:04 | 06:01
| 17:47 | 18:36
| 07:02 | 05:59
| 17:49 | 18:37
| | 06:56
| | 19:39
| | 06:54
| | 19:41
| | 06:52
| | 19:43
| 278 | 367
| |

(SS:MM)

25

33

36

38

38

39

37

32

33

33

32

31

30

29

29

30

31

28

22

8

628

Minuten mit Schatten

| April
| 06:49

| 19:44

| 06:47

| 19:46

| 06:45

| 19:48

| 06:43

| 19:49

| 06:40

| 19:51

| 06:38

| 19:53

| 06:36

| 19:54

| 06:34

| 19:56

| 06:31

| 19:58

| 06:29

| 19:59

07:12 (3) | 06:27
07:26 (3) | 20:01
06:58 (12) | 06:25
07:29 (3) | 20:03
06:56 (12) | 06:22
07:31 (3) | 20:05
06:56 (12) | 06:20
07:32 (3) | 20:06
06:54 (12) | 06:18
07:32 (3) | 20:08
06:55 (12) | 06:16
07:33 (3) | 20:10
06:55 (12) | 06:14
07:34 (3) | 20:11
06:56 (12) | 06:12
07:33 (3) | 20:13
07:01 (3) | 06:09
07:33 (3) | 20:15
07:01 (3) | 06:07
07:34 (3) | 20:16
07:00 (3) | 06:05
07:33 (3) | 20:18
07:00 (3) | 06:03
07:32 (3) | 20:20
07:01 (3) | 06:01
07:32 (3) | 20:21
07:00 (3) | 05:59
07:30 (3) | 20:23
07:01 (3) | 05:57
07:30 (3) | 20:25
06:26 (10) | 05:55
07:29 (3) | 20:27

06:23 (10) | 05:53
07:26 (3) | 20:28
06:21 (10) | 05:51
07:25 (3) | 20:30
07:20 (10) | 05:49
08:23 (3) | 20:32
07:19 (10) | 05:47
08:19 (3) | 20:33
07:20 (10) |
07:28 (10) |

| 416

|

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

windPRO 3.1.633 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk

12

10

12

14

14

12

11

13

18

136

Lizenzierter Anwender:

VSB Neue Energien Deutschland GmbH

Schweizer StraBe 3a
DE-01069 Dresden
+49 (0) 351 /211 83 - 46

Bernd.Hemmers / marina.eismann@vsb.energy

Berechnet:

29.06.2018 11:46/3.1.633

07:15 (11) | 05:45
07:27 (10) | 20:35
07:13 (11) | 05:43
07:23 (11) | 20:37
07:11 (11) | 05:41
07:23 (11) | 20:38
07:10 (11) | 05:39
07:24 (11) | 20:40
07:10 (11) | 05:37
07:24 (11) | 20:41
07:11 (11) | 05:36
07:23 (11) | 20:43
07:10 (11) | 05:34
07:21 (11) | 20:45
07:11 (11) | 05:32
07:20 (11) | 20:46
07:14 (11) | 05:30
07:17 (11) | 20:48

| 05:29

| 20:50

euounouo
U= U1 R U1 N G
SOV~ AN D

5:18
1:00
5:16

[T, o
o= o
w Ul N

5:13
1:05

=
o
AN

5:11
1:08
5:09

= Qe
= oo
[= NNV

5:07
1:12
5:06
1:13

NONONONONONONONONONONONONONON

| 21:14
06:23 (1) | 05:04
06:31 (1) | 21:16
06:20 (1) | 05:03
06:33 (1) | 21:17
06:17 (1) | 05:02
06:35 (1) | 21:18
| 05:01
| 21:19
| 485
|

20

23

24

25

27

27

27

28

28

28

27

27

27

26

25

24

22

21

19

17

14

11

522

20062018 12:08/26  WINAPRO .

| Juni

06:16 (1) | 05:00
06:36 (1) | 21:20
06:14 (1) | 04:59
06:37 (1) | 21:22
06:14 (1) | 04:58
06:38 (1) | 21:23
06:13 (1) | 04:58
06:38 (1) | 21:24
06:12 (1) | 04:57
06:39 (1) | 21:25
06:11 (1) | 04:56
06:38 (1) | 21:26
06:12 (1) | 04:56
06:39 (1) | 21:26
06:11 (1) | 04:55
06:39 (1) | 21:27
06:12 (1) | 04:55
06:40 (1) | 21:28
06:11 (1) | 04:54
06:39 (1) | 21:29
06:11 (1) | 04:54
06:38 (1) | 21:30
06:12 (1) | 04:54
06:39 (1) | 21:30
06:11 (1) | 04:53
06:38 (1) | 21:31
06:12 (1) | 04:53
06:38 (1) | 21:32
06:13 (1) | 04:53
06:38 (1) | 21:32
06:13 (1) | 04:53
06:37 (1) | 21:33
06:14 (1) | 04:53
06:36 (1) | 21:33
06:15 (1) | 04:53
06:36 (1) | 21:34
06:15 (1) | 04:53
06:34 (1) | 21:34
06:16 (1) | 04:53
06:33 (1) | 21:34
06:18 (1) | 04:53
06:32 (1) | 21:35
06:20 (1) | 04:53
06:31 (1) | 21:35
06:23 (1) | 04:53
06:28 (1) | 21:35

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



Lizenzierter Anwender:

VSB Neue Energien Deutschland GmbH
Schweizer StraBe 3a

DE-01069 Dresden

+49 (0) 351 /211 83 - 46

Bernd.Hemmers / marina.eismann@vsb.energy

Berechnet:

29.06.2018 11:46/3.1.633

Projekt:

LQM

SHADOW - Kalender

Berechnung: 180604_PG_GB 24 WEA+2xV150-4,2MW+ 1xV136-4,2MW_BHe_ohne_AbSchattenrezeptor: P - IO 12a
Voraussetzungen fiir Berechnung des Schattenwurfs
Die dargestellten Zeiten sind die astronomisch maximal mdgliche Beschattungsdauer, berechnet unter folgenden Annahmen:

Die Sonne scheint taglich von Sonnenauf- bis -untergang

Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung

Die Windenergieanlage/n ist/sind immer in Betrieb

| Juli | August | September | Oktober | Novembei Dezember
1] 04:57 | 05:33 06:22 (1) | 06:23 | 07:11 07:36 (12) | 07:05 | 07:56
| 21:34 | 21:03 27  06:49 (1) | 20:01 | 18:52 28  08:08 (3) | 16:46 | 16:06
2| 04:58 | 05:35 06:21 (1) | 06:24 | 07:13 07:39 (12) | 07:07 | 07:57
| 21:34 | 21:01 28  06:49 (1) | 19:59 | 18:50 18 08:06 (3) | 16:44 | 16:05
3] 04:58 | 05:36 06:22 (1) | 06:26 07:12 (11) | 07:15 07:54 (3) | 07:08 | 07:58
| 21:34 | 20:59 28 06:50 (1) | 19:57 3 07:15(11) | 18:47 8  08:02(3) | 16:42 | 16:05
4| 04:59 | 05:38 06:21 (1) | 06:28 07:08 (11) | 07:16 | 07:10 | 08:00
| 21:33 | 20:58 28  06:49 (1) | 19:54 9 07:17 (11) | 18:45 | 16:41 | 16:04
5] 05:00 | 05:39 06:22 (1) | 06:29 07:07 (11) | 07:18 | 07:12 | 08:01
| 21:33 | 20:56 27  06:49 (1) | 19:52 11 07:18 (11) | 18:43 | 16:39 | 16:04
6 | 05:01 | 05:41 06:21 (1) | 06:31 07:06 (11) | 07:20 | 07:14 | 08:02
| 21:32 | 20:54 28  06:49 (1) | 19:50 12 07:18 (11) | 18:40 | 16:37 | 16:03
7 ] 05:02 | 05:42 06:22 (1) | 06:32 07:05 (11) | 07:21 | 07:16 | 08:04
| 21:32 | 20:52 27  06:49 (1) | 19:47 14 07:19 (11) | 18:38 | 16:35 | 16:03
8] 05:03 | 05:44 06:22 (1) | 06:34 07:06 (11) | 07:23 | 07:17 | 08:05
| 21:31 | 20:51 26 06:48 (1) | 19:45 13 07:19 (11) | 18:36 | 16:34 | 16:02
9 | 05:04 | 05:46 06:23 (1) | 06:36 07:05 (11) | 07:25 | 07:19 | 08:06
| 21:30 | 20:49 25 06:48 (1) | 19:43 12 07:17 (11) | 18:34 | 16:32 | 16:02
10 | 05:05 | 05:47 06:23 (1) | 06:37 07:06 (11) | 07:26 | 07:21 | 08:07
| 21:30 | 20:47 23 06:46 (1) | 19:41 11 07:17 (11) | 18:31 | 16:31 | 16:02
11 | 05:06 | 05:49 06:24 (1) | 06:39 07:07 (11) | 07:28 | 07:23 | 08:08
| 21:29 | 20:45 22 06:46 (1) | 19:38 12 07:19 (10) | 18:29 | 16:29 | 16:02
12 | 05:07 | 05:50 06:25 (1) | 06:40 07:12 (10) | 07:30 | 07:24 | 08:09
| 21:28 | 20:43 19  06:44 (1) | 19:36 9 07:21(10) | 18:27 | 16:27 | 16:02
13 | 05:08 | 05:52 06:26 (1) | 06:42 07:11 (10) | 07:31 | 07:26 | 08:10
| 21:27 | 20:41 17 06:43 (1) | 19:34 19 08:09 (3) | 18:25 | 16:26 | 16:02
14 | 05:09 | 05:54 06:28 (1) | 06:44 07:10 (10) | 07:33 | 07:28 | 08:11
| 21:26 | 20:39 12 06:40 (1) | 19:31 28 08:13 (3) | 18:23 | 16:24 | 16:02
15 | 05:10 | 05:55 06:32 (1) | 06:45 07:10 (10) | 07:35 | 07:30 | 08:12
| 21:25 | 20:37 5 06:37 (1) ] 19:29 31 08:14 (3) | 18:20 | 16:23 | 16:02
16 | 05:11 | 05:57 | 06:47 07:12 (10) | 07:37 | 07:31 | 08:13
| 21:24 | 20:35 | 19:27 32 08:16 (3) | 18:18 | 16:22 | 16:02
17 | 05:12 | 05:58 | 06:48 07:14 (10) | 07:38 | 07:33 | 08:14
| 21:23 | 20:33 | 19:24 30 08:17 (3) | 18:16 | 16:20 | 16:02
18 | 05:14 | 06:00 | 06:50 07:48 (3) | 07:40 | 07:35 | 08:14
| 21:22 | 20:31 [19:22 29  08:17(3) | 18:14 | 16:19 | 16:02
19 | 05:15 | 06:02 | 06:52 07:48 (3) | 07:42 | 07:37 | 08:15
| 21:21 | 20:29 | 19:20 30 08:18 (3) | 18:12 | 16:18 | 16:02
20 | 05:16 | 06:03 | 06:53 07:46 (3) | 07:44 | 07:38 | 08:16
| 21:20 | 20:27 | 19:17 31 08:17 (3) | 18:10 | 16:16 | 16:03
21 ] 05:17 06:31 (1) | 06:05 | 06:55 07:46 (3) | 07:45 | 07:40 | 08:16
| 21:19 8 06:39(1) | 20:25 | 19:15 32 08:18 (3) | 18:08 | 16:15 | 16:03
22 ] 05:19 06:28 (1) | 06:06 | 06:57 07:46 (3) | 07:47 | 07:42 | 08:17
| 21:17 13 06:41 (1) | 20:23 | 19:13 32 08:18 (3) | 18:06 | 16:14 | 16:04
23] 05:20 06:28 (1) | 06:08 | 06:58 07:45 (3) | 07:49 | 07:43 | 08:17
| 21:16 15 06:43 (1) | 20:21 | 19:10 32 08:17 (3) | 18:04 | 16:13 | 16:04
24 | 05:22 06:26 (1) | 06:10 | 07:00 07:45 (3) | 07:51 | 07:45 | 08:18
| 21:15 18 06:44 (1) | 20:19 | 19:08 32 08:17 (3) | 18:02 | 16:12 | 16:05
25 ] 05:23 06:25 (1) | 06:11 | 07:01 07:40 (12) | 06:52 | 07:46 | 08:18
| 21:13 20 06:45 (1) | 20:16 | 19:06 36 08:16 (3) | 17:00 | 16:11 | 16:05
26 | 05:24 06:25 (1) | 06:13 | 07:03 07:37 (12) | 06:54 | 07:48 | 08:19
| 21:12 22 06:47 (1) | 20:14 | 19:03 39 08:16 (3) | 16:58 | 16:10 | 16:06
27 | 05:26 06:24 (1) | 06:15 | 07:05 07:36 (12) | 06:56 | 07:50 | 08:19
| 21:11 23 06:47 (1) | 20:12 | 19:01 39 08:15 (3) | 16:56 | 16:09 | 16:07
28 | 05:27 06:23 (1) | 06:16 | 07:06 07:35 (12) | 06:58 | 07:51 | 08:19
| 21:09 24 06:47 (1) | 20:10 | 18:59 38 08:13 (3) | 16:54 | 16:08 | 16:08
29 | 05:29 06:23 (1) | 06:18 | 07:08 07:35 (12) | 06:59 | 07:53 | 08:19
| 21:08 25 06:48 (1) | 20:08 | 18:56 37 08:12 (3) | 16:52 | 16:07 | 16:09
30 | 05:30 06:22 (1) | 06:19 | 07:10 07:36 (12) | 07:01 | 07:54 | 08:19
| 21:06 26  06:48 (1) | 20:05 | 18:54 34 08:11 (3) | 16:50 | 16:07 | 16:09
311 05:32 06:22 (1) | 06:21 | | 07:03 | | 08:19
| 21:04 26  06:48 (1) | 20:03 | | 16:48 | | 16:10
Sonnenscheinstunden | 501 | 453 | 381 | 332 | 267 | 244

astr.max.mdgl.Beschattung | 220 | 342 | 687 | 54 | |

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

Tag im Monat

Sonnenaufgang

Sonnenuntergang (SS:MM)

(SS:MM)

Minuten mit Schatten

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

windPRO 3.1.633 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk

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

20062018 12:08/27  WINAPRO .



Projekt:

LQM

SHADOW - Kalender

Lizenzierter Anwender:

VSB Neue Energien Deutschland GmbH
Schweizer StraBe 3a
DE-01069 Dresden

+49 (0) 351 /211 83 - 46
Bernd.Hemmers / marina.eismann@vsb.energy

Berechnet:

29.06.2018 11:46/3.1.633

Berechnung: 180604_PG_GB 24 WEA+2xV150-4,2MW+ 1xV136-4,2MW_BHe_ohne_AbSchattenrezeptor: Q - I0 12b
Voraussetzungen fiir Berechnung des Schattenwurfs
Die dargestellten Zeiten sind die astronomisch maximal mdgliche Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint taglich von Sonnenauf- bis -untergang
Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb

|Januar
1]08:19
| 16:12
2]08:19
| 16:13
3108:19
| 16:14
4 08:19
| 16:15
5108:19
| 16:16
6]08:18
| 16:17
7108:18
| 16:19
8108:18
| 16:20
9| 08:17
| 16:21
10 | 08:17
| 16:23
11 ] 08:16
| 16:24
12 | 08:15
| 16:26
13| 08:15
| 16:27
14 | 08:14
| 16:28
15 | 08:13
| 16:30
16 | 08:12
| 16:32
17| 08:11
| 16:33
18 | 08:11
| 16:35
19 | 08:10
| 16:36
20 | 08:08
| 16:38
21 | 08:07
| 16:40
22 | 08:06
| 16:41
23 | 08:05
| 16:43
24 | 08:04
| 16:45
25 | 08:03
| 16:47
26 | 08:01
| 16:48
27 | 08:00
| 16:50
28 | 07:59
| 16:52
29 | 07:57
| 16:54
30 | 07:56
| 16:56
31| 07:54
| 16:57
Sonnenscheinstunden | 259

astr.max.mdgl.Beschattung |

| Februar |Marz
| 07:53 | 07:00
| 16:59 | 17:51
| 07:51 | 06:58
| 17:01 | 17:52
| 07:50 | 06:55
| 17:03 | 17:54
| 07:48 | 06:53
| 17:05 | 17:56
| 07:46 | 06:51
| 17:07 | 17:58
| 07:45 | 06:49
| 17:08 | 17:59
| 07:43 | 06:47
| 17:10 | 18:01
| 07:41 | 06:44
| 17:12 | 18:03
| 07:40 | 06:42
| 17:14 | 18:05
| 07:38 | 06:40
| 17:16 | 18:07
| 07:36 | 06:38
| 17:18 | 18:08
| 07:34 | 06:35
| 17:20 | 18:10
| 07:32 | 06:33
| 17:21 | 18:12
| 07:30 | 06:31
| 17:23 | 18:13
| 07:28 | 06:29
| 17:25 | 18:15
| 07:27 | 06:26
| 17:27 | 18:17
| 07:25 | 06:24
| 17:29 | 18:19
| 07:23 | 06:22
117:31 | 18:20
| 07:21 | 06:19
| 17:32 | 18:22
| 07:19 | 06:17
| 17:34 | 18:24
| 07:17 | 06:15
| 17:36 | 18:26
| 07:15 | 06:12
| 17:38 | 18:27
| 07:12 | 06:10
| 17:40 | 18:29
| 07:10 | 06:08
| 17:42 | 18:31
| 07:08 | 06:06
| 17:43 | 18:32
| 07:06 | 06:03
| 17:45 | 18:34
| 07:04 | 06:01
| 17:47 | 18:36
| 07:02 | 05:59
| 17:49 | 18:37
| | 06:56
| | 19:39
| | 06:54
| | 19:41
| | 06:52
| | 19:43
| 278 | 367
| |

12

25

30

32

32

33

32

31

31

32

32

32

32

31

35

452

06:47 (12)
07:07 (3)
06:44 (12)
07:11 (3)
06:43 (12)
07:13 (3)
06:43 (12)
07:15 (3)
06:43 (12) | 06:05
07:15 (3) | 20:18
06:43 (12) | 06:03
07:16 (3) | 20:20
06:45 (12) | 06:01
07:17 (3) | 20:21
06:46 (3) | 05:59
07:17 (3) | 20:23
06:46 (3) | 05:57
07:17 (3) | 20:25
06:45 (3) | 05:55
07:17 (3) | 20:27
06:44 (3) | 05:53
07:16 (3) | 20:28
06:44 (3) | 05:51
07:16 (3) | 20:30
07:44 (3) | 05:49
08:16 (3) | 20:32
07:44 (3) | 05:47
08:15 (3) | 20:33

07:14 (10) |

08:14 (3) |
| 416

|

6:14
0:11
6:12

0:15
6:07
0:16

36

36

34

30

22

11

11

13

13

13

12

10

257

| Mai

07:12 (10) | 05:45
08:13 (3) | 20:35
07:10 (10) | 05:43
08:12 (3) | 20:37
07:09 (10) | 05:41
08:10 (3) | 20:38
07:09 (10) | 05:39
08:08 (3) | 20:40
07:11 (10) | 05:37
08:06 (3) | 20:41
07:05 (11) | 05:36
08:02 (3) | 20:43
07:00 (11) | 05:34
07:09 (11) | 20:45
06:59 (11) | 05:32
07:10 (11) | 20:46
06:58 (11) | 05:30
07:11 (11) | 20:48
06:58 (11) | 05:29
07:11 (11) | 20:50
06:58 (11) | 05:27
07:11 (11) | 20:51
06:57 (11) | 05:25
07:09 (11) | 20:53
06:58 (11) | 05:24
07:08 (11) | 20:54
06:59 (11) | 05:22
07:06 (11) | 20:56

| 05:21

| 20:57

1:17
5:02
1:18

= a1
= o
O =

1

15

18

20

22

24

25

25

26

27

27

27

27

27

26

27

26

25

24

23

23

21

20

18

16

15

12

606

06:21 (1) | 21:24
06:08 (1) | 04:57
06:23 (1) | 21:25
06:06 (1) | 04:56
06:24 (1) | 21:26
06:05 (1) | 04:56
06:25 (1) | 21:26
06:04 (1) | 04:55
06:26 (1) | 21:27
06:03 (1) | 04:55
06:27 (1) | 21:28
06:02 (1) | 04:54
06:27 (1) | 21:29
06:02 (1) | 04:54
06:27 (1) | 21:30
06:02 (1) | 04:54
06:28 (1) | 21:30
06:01 (1) | 04:53
06:28 (1) | 21:31
06:01 (1) | 04:53
06:28 (1) | 21:32
06:02 (1) | 04:53
06:29 (1) | 21:32
06:01 (1) | 04:53
06:28 (1) | 21:33
06:01 (1) | 04:53
06:28 (1) | 21:33
06:02 (1) | 04:53
06:28 (1) | 21:34
06:01 (1) | 04:53
06:28 (1) | 21:34
06:02 (1) | 04:53
06:28 (1) | 21:34
06:02 (1) | 04:53
06:27 (1) | 21:35
06:03 (1) | 04:53
06:27 (1) | 21:35
06:04 (1) | 04:53
06:27 (1) | 21:35
06:04 (1) | 04:54
06:27 (1) | 21:35
06:04 (1) | 04:54
06:25 (1) | 21:35
06:05 (1) | 04:54
06:25 (1) | 21:35
06:07 (1) | 04:55
06:25 (1) | 21:35
06:08 (1) | 04:55
06:24 (1) | 21:35
06:08 (1) | 04:56
06:23 (1) | 21:35
06:10 (1) | 04:56
06:22 (1) | 21:35
06:11 (1) |
06:20 (1) |

| 498

[

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

Tag im Monat Sonnenaufgang

Sonnenuntergang (SS:MM)

(SS:MM)

Minuten mit Schatten

Zeitpunkt (SS:MM) Schattenanfang

windPRO 3.1.633 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk

Zeitpunkt (SS:MM) Schattenende

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

5

06:13 (1)
06:18 (1)

20062018 12:08/28  WINAPRO .



Lizenzierter Anwender:

VSB Neue Energien Deutschland GmbH
Schweizer StraBe 3a

DE-01069 Dresden

+49 (0) 351 /211 83 - 46

Bernd.Hemmers / marina.eismann@vsb.energy

Berechnet:

29.06.2018 11:46/3.1.633

Projekt:

LQM

SHADOW - Kalender

Berechnung: 180604_PG_GB 24 WEA+2xV150-4,2MW+ 1xV136-4,2MW_BHe_ohne_AbSchattenrezeptor: Q - I0 12b
Voraussetzungen fiir Berechnung des Schattenwurfs
Die dargestellten Zeiten sind die astronomisch maximal mdgliche Beschattungsdauer, berechnet unter folgenden Annahmen:

Die Sonne scheint taglich von Sonnenauf- bis -untergang

Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung

Die Windenergieanlage/n ist/sind immer in Betrieb

| Juli | August | September | Oktober | Novemberl Dezember
1] 04:57 | 05:33 06:12 (1) | 06:23 06:57 (11) | 07:11 | 07:05 | 07:56
| 21:34 | 21:03 26 06:38 (1) | 20:01 13 07:10 (11) | 18:52 | 16:46 | 16:06
2| 04:58 | 05:35 06:12 (1) | 06:24 06:56 (11) | 07:13 | 07:07 | 07:57
| 21:34 | 21:01 25 06:37 (1) | 19:59 13 07:09 (11) | 18:50 | 16:44 | 16:05
3] 04:58 | 05:36 06:13 (1) | 06:26 06:56 (11) | 07:15 | 07:08 | 07:58
| 21:34 [20:59 24  06:37 (1) | 19:57 13 07:09(11) | 18:47 | 16:42 | 16:05
4| 04:59 | 05:38 06:13 (1) | 06:28 06:56 (11) | 07:16 | 07:10 | 08:00
| 21:33 | 20:58 23 06:36 (1) | 19:54 11 07:07 (11) | 18:45 | 16:41 | 16:04
5] 05:00 | 05:39 06:14 (1) | 06:29 06:57 (11) | 07:18 | 07:12 | 08:01
| 21:33 | 20:56 22 06:36 (1) | 19:52 9 07:06 (11) | 18:43 | 16:39 | 16:04
6 | 05:01 | 05:41 06:15 (1) | 06:31 06:59 (11) | 07:20 | 07:14 | 08:02
| 21:32 | 20:54 20 06:35 (1) | 19:50 12 07:57 (3) | 18:40 | 16:37 | 16:03
7 ] 05:02 | 05:42 06:17 (1) | 06:32 07:06 (10) | 07:21 | 07:16 | 08:04
| 21:32 | 20:52 17 06:34 (1) | 19:47 22 08:01 (3) | 18:38 | 16:35 | 16:03
8] 05:03 | 05:44 06:18 (1) | 06:34 07:05 (10) | 07:23 | 07:17 | 08:05
| 21:31 | 20:51 13 06:31 (1) | 19:45 29 08:03 (3) | 18:36 | 16:34 | 16:02
9 | 05:04 | 05:46 06:21 (1) | 06:36 07:03 (10) | 07:25 | 07:19 | 08:06
| 21:30 | 20:49 8 06:29 (1) | 19:43 34 08:04 (3) | 18:34 | 16:32 | 16:02
10 | 05:05 | 05:47 | 06:37 07:03 (10) | 07:26 | 07:21 | 08:07
| 21:30 | 20:47 | 19:41 36 08:05 (3) | 18:31 | 16:31 | 16:02
11 | 05:06 | 05:49 | 06:39 07:04 (10) | 07:28 | 07:23 | 08:08
| 21:29 | 20:45 | 19:38 36 08:05 (3) | 18:29 | 16:29 | 16:02
12 | 05:07 06:20 (1) | 05:50 | 06:40 07:06 (10) | 07:30 | 07:24 | 08:09
| 21:28 8 06:28 (1) | 20:43 | 19:36 34 08:06 (3) | 18:27 | 16:27 | 16:02
13 | 05:08 06:19 (1) | 05:52 | 06:42 07:35 (3) | 07:31 | 07:26 | 08:10
| 21:27 11 06:30 (1) | 20:41 | 19:34 31 08:06 (3) | 18:25 | 16:26 | 16:02
14 | 05:09 06:17 (1) | 05:54 | 06:44 07:35 (3) | 07:33 | 07:28 | 08:11
| 21:26 14 06:31 (1) | 20:39 | 19:31 31 08:06 (3) | 18:23 | 16:24 | 16:02
15 | 05:10 06:16 (1) | 05:55 | 06:45 07:34 (3) | 07:35 | 07:30 | 08:12
| 21:25 16 06:32 (1) | 20:37 | 19:29 32 08:06 (3) | 18:20 | 16:23 | 16:02
16 | 05:11 06:16 (1) | 05:57 | 06:47 07:34 (3) | 07:37 | 07:31 | 08:13
| 21:24 17 06:33 (1) | 20:35 | 19:27 32 08:06 (3) | 18:18 | 16:22 | 16:02
17 | 05:12 06:15 (1) | 05:58 | 06:48 07:34 (3) | 07:38 | 07:33 | 08:14
| 21:23 19  06:34 (1) | 20:33 | 19:24 32 08:06 (3) | 18:16 | 16:20 | 16:02
18 | 05:14 06:14 (1) | 06:00 | 06:50 07:33 (3) | 07:40 | 07:35 | 08:14
| 21:22 20 06:34 (1) | 20:31 | 19:22 32 08:05 (3) | 18:14 | 16:19 | 16:02
19 | 05:15 06:14 (1) | 06:02 | 06:52 07:33 (3) | 07:42 | 07:37 | 08:15
| 21:21 22 06:36 (1) | 20:29 | 19:20 31 08:04 (3) | 18:12 | 16:18 | 16:02
20 | 05:16 06:14 (1) | 06:03 | 06:53 07:32 (12) | 07:44 | 07:38 | 08:16
| 21:20 22 06:36 (1) | 20:27 | 19:17 31 08:03 (3) | 18:10 | 16:16 | 16:03
21| 05:17 06:13 (1) | 06:05 | 06:55 07:29 (12) | 07:45 | 07:40 | 08:16
| 21:19 24 06:37 (1) | 20:25 | 19:15 33 08:02 (3) | 18:08 | 16:15 | 16:03
22 ] 05:19 06:12 (1) | 06:06 | 06:57 07:28 (12) | 07:47 | 07:42 | 08:17
| 21:17 25 06:37 (1) | 20:23 | 19:13 33 08:01 (3) | 18:06 | 16:14 | 16:04
23] 05:20 06:13 (1) | 06:08 | 06:58 07:27 (12) | 07:49 | 07:43 | 08:17
| 21:16 25 06:38 (1) | 20:21 | 19:10 32 07:59 (3) | 18:04 | 16:13 | 16:04
24 | 05:22 06:12 (1) | 06:10 | 07:00 07:27 (12) | 07:51 | 07:45 | 08:18
| 21:15 26  06:38 (1) | 20:19 | 19:08 31 07:58 (3) | 18:02 | 16:12 | 16:05
25 ] 05:23 06:12 (1) | 06:11 | 07:01 07:27 (12) | 06:52 | 07:46 | 08:18
| 21:13 26  06:38 (1) | 20:16 | 19:06 26 07:54 (3) | 17:00 | 16:11 | 16:05
26 | 05:24 06:12 (1) | 06:13 | 07:03 07:28 (12) | 06:54 | 07:48 | 08:19
| 21:12 27  06:39 (1) | 20:14 | 19:03 18 07:51 (3) | 16:58 | 16:10 | 16:06
27 | 05:26 06:12 (1) | 06:15 | 07:05 07:31 (12) | 06:56 | 07:50 | 08:19
| 21:11 27  06:39 (1) | 20:12 | 19:01 1 07:32(12) | 16:56 | 16:09 | 16:07
28 | 05:27 06:11 (1) | 06:16 | 07:06 | 06:58 | 07:51 | 08:19
| 21:09 27  06:38 (1) | 20:10 | 18:59 | 16:54 | 16:08 | 16:08
29 | 05:29 06:12 (1) | 06:18 07:00 (11) | 07:08 | 06:59 | 07:53 | 08:19
| 21:08 27  06:39 (1) | 20:08 7 07:07 (11) | 18:56 | 16:52 | 16:07 | 16:09
30 | 05:30 06:12 (1) | 06:19 06:59 (11) | 07:10 | 07:01 | 07:54 | 08:19
| 21:06 27  06:39 (1) | 20:05 10 07:09 (11) | 18:54 | 16:50 | 16:07 | 16:09
31 | 05:32 06:11 (1) | 06:21 06:57 (11) | | 07:03 | | 08:19
| 21:04 27  06:38 (1) | 20:03 12 07:09 (11) | | 16:48 | | 16:10
Sonnenscheinstunden | 501 | 453 | 381 | 332 | 267 | 244

astr.max.mogl.Beschattung | 437 | 207 | 688 | | |

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

Tag im Monat Sonnenaufgang

Sonnenuntergang (SS:MM)

(SS:MM)

Minuten mit Schatten

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

windPRO 3.1.633 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk

20062018 12:08/29  WINAPRO .

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



Projekt: Lizenzierter Anwender:
LQM VSB Neue Energien Deutschland GmbH
Schweizer StraBe 3a
DE-01069 Dresden
+49 (0) 351 /211 83 - 46
Bernd.Hemmers / marina.eismann@vsb.energy

Berechnet:

29.06.2018 11:46/3.1.633

SHADOW - Kalender

Berechnung: 180604_PG_GB 24 WEA+2xV150-4,2MW+ 1xV136-4,2MW_BHe_ohne_AbSchattenrezeptor: R - I0 13
Voraussetzungen fiir Berechnung des Schattenwurfs
Die dargestellten Zeiten sind die astronomisch maximal mdgliche Beschattungsdauer, berechnet unter folgenden Annahmen:

Die Sonne scheint taglich von Sonnenauf- bis -untergang

Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung

Die Windenergieanlage/n ist/sind immer in Betrieb

|Januar |Februar |Midrz | April | Mai | Juni | Juli | August | SeptembefOktober | Novembel Dezember
1108:19 | 07:53 |07:00 |06:49 | 0545 |05:00 |04:57 |05:33  |06:22 |07:11 | 07:05 | 07:55
| 16:11 | 16:59 | 17:50 | 19:44 | 20:35 | 21:20 | 21:34 | 21:03 | 20:01 | 18:52 | 16:46 | 16:06
2108:19 | 07:51 | 06:57 | 06:47 | 05:43 | 04:59 | 04:57 | 05:35 |06:24 | 07:13 | 07:06 | 07:57
| 16:12 | 17:01 |17:52 | 19:46  |20:36  |21:21  |21:34 | 21:01  [19:559 | 18:49 | 16144 | 16:05
3 08:19 | 07:50 | 06:55 | 06:45 | 05:41 | 04:58 | 04:58 | 05:36 | 06:26 | 07:14 | 07:08 | 07:58
| 16:14 | 17:03 | 17:54 | 19:47  |20:38 | 21:22  |21:34  [20:59 | 19:56 | 18:47 | 16:42 | 16:04
4] 08:19 | 07:48 | 06:53 | 06:42 | 05:39 | 04:57 | 04:59 | 05:38 | 06:27 | 07:16 | 07:10 | 08:00
| 16:15 | 17:04 | 17:56 | 19:49  |20:40 | 21:23  |21:33 [ 20:58 | 19:54 | 18:45 | 16:40 | 16:04
5 08:19 | 07:46 | 06:51 | 06:40 | 05:37 | 04:57 | 05:00 | 05:39 | 06:29 | 07:18 | 07:12 | 08:01
| 16:16 | 17:06 | 17:57 | 19:51  |20:41 | 21:24  |21:33  [20:56 | 19:52 | 18:43 | 16:39 | 16:03
6 | 08:18 | 07:45 | 06:49 | 06:38 | 05:35 | 04:56 | 05:01 | 05:41 | 06:31 | 07:19 | 07:14 | 08:02
| 16:17 | 17:08 | 17:59 | 19:53 | 20:43 | 21:25 | 21:32 | 20:54 | 19:50 | 18:40 | 16:37 | 16:03
7| 08:18 | 07:43 | 06:46 | 06:36 | 05:34 | 04:55 | 05:01 | 05:42 | 06:32 | 07:21 | 07:15 | 08:03
| 16:18 | 17:10 | 18:01 | 19:54 | 20:45 | 21:26 | 21:32 | 20:52 | 19:47 | 18:38 | 16:35 | 16:03
8| 08:17 | 07:41 | 06:44 | 06:33 | 05:32 | 04:55 | 05:02 | 05:44 | 06:34 | 07:23 | 07:17 | 08:05
| 16:20 | 17:12 | 18:03 | 19:56 | 20:46 | 21:27 | 21:31 | 20:50 | 19:45 | 18:36 | 16:34 | 16:02
9] 08:17 | 07:39 | 06:42 | 06:31 | 05:30 | 04:54 | 05:03 | 05:45 | 06:35 | 07:25 | 07:19 | 08:06
| 16:21 | 17:14 | 18:05 | 19:58 | 20:48 | 21:28 | 21:30 | 20:49 | 19:43 | 18:33 | 16:32 | 16:02
10 | 08:16 | 07:38 | 06:40 | 06:29 | 05:28 | 04:54 | 05:04 | 05:47 | 06:37 | 07:26 | 07:21 | 08:07
| 16:22 | 17:16 | 18:06 | 19:59 | 20:49 | 21:29 | 21:30 | 20:47 | 19:40 | 18:31 | 16:30 | 16:02
11 ] 08:16 | 07:36 | 06:37 | 06:27 | 05:27 | 04:54 | 05:05 | 05:49 | 06:39 | 07:28 | 07:22 | 08:08
| 16:24 | 17:17 | 18:08 | 20:01 | 20:51 | 21:30 | 21:29 | 20:45 | 19:38 | 18:29 | 16:29 | 16:02
12 ] 08:15 | 07:34 | 06:35 | 06:24 | 05:25 | 04:53 | 05:06 | 05:50 | 06:40 | 07:30 | 07:24 | 08:09
| 16:25 | 17:19 | 18:10 | 20:03 | 20:53 | 21:30 | 21:28 | 20:43 | 19:36 | 18:27 | 16:27 | 16:01
13 ] 08:15 | 07:32 | 06:33 | 06:22 | 05:23 | 04:53 | 05:07 | 05:52 | 06:42 | 07:31 | 07:26 | 08:10
| 16:27 | 17:21 | 18:12 | 20:04 | 20:54 | 21:31 | 21:27 | 20:41 | 19:33 | 18:25 | 16:26 | 16:01
14 | 08:14 | 07:30 | 06:31 | 06:20 | 05:22 | 04:53 | 05:09 | 05:53 |06:43 | 07:33 | 07:28 | 08:11
|16:28 | 17:23 | 18:13  |20:06  |20:56 | 21:32  |21:26  [20:39 | 19:31  |18:22 | 16:24 | 16:01
15|08:13 | 07:28 | 06:28 | 06:18 | 05:20 | 04:53 | 05:10 | 05:55 | 06:45 | 07:35 | 07:29 | 08:12
| 16:30 | 17:25 | 18:15  |20:08  |20:57  |21:32  |21:225  [20:37  |19:29  |18:220 | 16:23 | 16:01
16 | 08:12 | 07:26 | 06:26 | 06:16 | 05:19  |04:52  |05:11 | 05:57 | 06:47 |07:36 | 07:31 | 08:13
| 16:31 |17:27 | 18:17  |20:09  |20:59  |21:33  |21:24  |20:35  |19:26  |18:18  |16:21 | 16:02
17 | 08:11 | 07:24 | 06:24 | 06:13 | 05:17 | 04:52 | 05:12 | 05:58 | 06:48 | 07:38 | 07:33 | 08:14
| 16:33 | 17:29 | 18:18 | 20:11 | 21:00 | 21:33 | 21:23 | 20:33 | 19:24 | 18:16 | 16:20 | 16:02
18 | 08:10 | 07:22 | 06:21 | 06:11 | 05:16 | 04:52 | 05:13 | 06:00 | 06:50 | 07:40 | 07:35 | 08:14
| 16:35 | 17:30 | 18:20 | 20:13 | 21:02 | 21:34 | 21:22 | 20:31 | 19:22 | 18:14 | 16:19 | 16:02
19 [ 08:09  |07:20 | 06:19 | 06:09 | 05:14  |04:52 | 05:15 | 06:01 | 06:52 | 07:42 | 07:36 | 08:15
|16:36 | 17:32 | 18:22  |20:15 | 21:03 | 21:34  |21:221  [20:29 | 19:19  [18:12  |16:17 | 16:02
2008:08 | 07:18 |06:17  |06:07  |05:13 | 04:52 | 05:16 |06:03 | 06:53 | 07:43 | 07:38 | 08:16
| 16:38 | 17:34 | 18:24 | 20:16 | 21:05 | 21:34 | 21:20 | 20:27 | 19:17 | 18:10 | 16:16 | 16:03
21]08:07 |07:16 |06:15 |06:05 |05:12 | 04:53 | 05:17 |06:05 |06:55 |07:45 | 07:40 | 08:16
| 16:40 | 17:36 | 18:25 | 20:18 | 21:06 | 21:34 | 21:18 | 20:25 | 19:15 | 18:07 | 16:15 | 16:03
22108:06 |07:14 |06:12  ]06:03  |05:10 | 04:53 | 05:19 | 06:06 | 06:56 | 07:47 | 07:41 | 08:17
| 16:41 | 17:38 | 18:27 | 20:20 | 21:08 | 21:35 | 21:17 | 20:23 | 19:13 | 18:05 | 16:14 | 16:03
23108:05 | 07:12 |06:10 ]|06:01  |05:09 |04:53 | 05:20 |06:08 |06:58 | 07:49 | 07:43 | 08:17
| 16:43 | 17:40 | 18:29 | 20:21 | 21:09 | 21:35 | 21:16 | 20:21 | 19:10 | 18:03 | 16:13 | 16:04
24 | 08:04 | 07:10 | 06:08 | 05:59 | 05:08 | 04:53 | 05:21 | 06:09 | 07:00 | 07:50 | 07:45 | 08:18
| 16:45 | 17:41 | 18:30 | 20:23 | 21:10 | 21:35 | 21:15 | 20:18 | 19:08 | 18:01 | 16:12 | 16:05
25 | 08:03 | 07:08 | 06:05 | 05:57 | 05:07 | 04:54 | 05:23 | 06:11 | 07:01 | 06:52 | 07:46 | 08:18
| 16:46 | 17:43 | 18:32  |20:25  |21:12  |21:35  |21:13 [ 20:16  |19:06  |16:59 | 16:11 | 16:05
26 | 08:01 | 07:06 | 06:03 | 05:55 | 05:06 | 04:54 | 05:24 | 06:13 | 07:03 | 06:54 | 07:48 | 08:18
| 16:48 | 17:45 | 18:34 | 20:26 | 21:13 | 21:35 | 21:12 | 20:14 | 19:03 | 16:57 | 16:10 | 16:06
27108:00 | 07:04 | 06:01 | 05:53 | 05:05 | 04:55 | 05:26 | 06:14 | 07:05 | 06:56 | 07:49 | 08:19
| 16:50 | 17:47 | 18:36 | 20:28 | 21:14 | 21:35 | 21:10 | 20:12 | 19:01 | 16:55 | 16:09 | 16:07
28 | 07:59 | 07:02 | 05:58 | 05:51 | 05:03 | 04:55 | 05:27 | 06:16 | 07:06 | 06:58 | 07:51 | 08:19
| 16:52 | 17:49 | 18:37 | 20:30 | 21:15 | 21:35 | 21:09 | 20:10 | 18:59 | 16:53 | 16:08 | 16:07
29| 07:57 | | 06:56 | 05:49 | 05:02 | 04:56 | 05:29 | 06:18  |07:08 | 06:59 | 07:52 | 08:19
| 16:54 | | 19:39 | 20:31 | 21:17 | 21:35 | 21:07 | 20:08 | 18:56 | 16:51 | 16:07 | 16:08
30 | 07:56 | | 06:54 | 05:47 | 05:01 | 04:56 | 05:30 | 06:19  |07:09 |07:01 | 07:54 | 08:19
| 16:55 | | 19:41 | 20:33 | 21:18 | 21:34 | 21:06 | 20:05 | 18:54 | 16:50 | 16:06 | 16:09
31|07:54 | |06:52 | | 05:01 | |05:31 | 06:21 | |07:03 | | 08:19
| 16:57 | |19:42 | |21:19 | | 21:04  |20:03 | | 16:48 | | 16:10
Sonnenscheinstunden | 259 | 278 | 367 | 416 | 485 | 498 | 501 | 453 | 381 | 332 | 267 | 244

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

Sonnenuntergang (SS:MM) Minuten mit Schatten Zeitpunkt (SS:MM) Schattenende (WEA mit letztem Schatten)
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Projekt: Lizenzierter Anwender:
LQM VSB Neue Energien Deutschland GmbH
Schweizer StraBe 3a
DE-01069 Dresden
+49 (0) 351 /211 83 - 46
Bernd.Hemmers / marina.eismann@vsb.energy

Berechnet:

29.06.2018 11:46/3.1.633

SHADOW - Kalender

Berechnung: 180604_PG_GB 24 WEA+2xV150-4,2MW+ 1xV136-4,2MW_BHe_ohne_AbSchattenrezeptor: S - 10 14
Voraussetzungen fiir Berechnung des Schattenwurfs
Die dargestellten Zeiten sind die astronomisch maximal mdgliche Beschattungsdauer, berechnet unter folgenden Annahmen:

Die Sonne scheint taglich von Sonnenauf- bis -untergang

Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung

Die Windenergieanlage/n ist/sind immer in Betrieb

|Januar | Februar | Mérz | April | Mai | Juni
1]08:19 | 07:53 08:30 (2) | 07:00 07:25 (21) | 06:49 | 05:45 | 05:00 05:52 (18)
| 16:12 | 16:59 32 09:02 (2) | 17:50 2 07:27 (21) | 19:44 | 20:35 | 21:20 16 06:08 (18)
2 08:19 | 07:51 08:30 (2) | 06:57 07:22 (21) | 06:47 07:10 (25) | 05:43 | 04:59 05:53 (18)
| 16:13 |17:01 32 09:02 (2) | 17:52 8  07:30 (21) | 19:46 3 07:13(25) | 20:36 |21:21 15  06:08 (18)
3108:19 | 07:50 08:30 (2) | 06:55 07:21 (21) | 06:45 07:07 (25) | 05:41 | 04:58 05:53 (18)
| 16:14 |17:03 31 09:01(2)|17:54 11  07:32(21) | 19:48 7 07:14 (25) | 20:38 |21:22 15  06:08 (18)
408:19 | 07:48 08:31 (2) | 06:53 07:19 (21) | 06:43 07:05 (25) | 05:39 | 04:58 05:53 (18)
| 16:15 | 17:05 31 09:02 (2) | 17:56 12 07:31(21) | 19:49 10  07:15(25) | 20:40 | 21:23 14 06:07 (18)
508:19 | 07:46 08:31 (2) | 06:51 07:19 (21) | 06:40 07:04 (25) | 05:37 | 04:57 05:55 (18)
| 16:16 |17:07 30  09:01(2) | 17:58 12 07:31(21) | 19:51 11  07:15(25) | 20:41 |21:24 12 06:07 (18)
6| 08:18 | 07:45 08:32 (2) | 06:49 07:20 (21) | 06:38 07:04 (25) | 05:36 | 04:56 05:55 (18)
| 16:17 | 17:08 29 09:01 (2) | 17:59 11 07:31(21) | 19:53 11 07:15(25) | 20:43 | 21:25 12 06:07 (18)
7 08:18 | 07:43 08:32 (2) | 06:46 07:19 (21) | 06:36 07:04 (25) | 05:34 | 04:56 05:56 (18)
| 16:19 | 17:10 28 09:00 (2) | 18:01 10 07:29 (21) | 19:54 10 07:14 (25) | 20:45 | 21:26 11 06:07 (18)
8]08:17 | 07:41 08:33 (2) | 06:44 07:21 (21) | 06:33 07:05 (25) | 05:32 | 04:55 05:56 (18)
| 16:20 |17:12 26 08:59 (2) | 18:03 7 07:28 (21) | 19:56 7 07:12 (25) | 20:46 |21:27 10  06:06 (18)
9] 08:17 | 07:39 08:34 (2) | 06:42 | 06:31 | 05:30 | 04:55 05:57 (18)
| 16:21 | 17:14 24 08:58 (2) | 18:05 | 19:58 | 20:48 | 21:28 9  06:06 (18)
10 | 08:16 | 07:38 08:36 (2) | 06:40 | 06:29 | 05:29 06:03 (5) | 04:54 05:58 (18)
| 16:23 |17:16 22 08:58 (2) | 18:06 | 19:59 | 20:49 5  06:08 (5) | 21:29 7 06:05 (18)
11 08:16 | 07:36 08:38 (2) | 06:38 | 06:27 | 05:27 06:00 (5) | 04:54 05:59 (18)
| 16:24 | 17:18 18 08:56 (2) | 18:08 | 20:01 | 20:51 10 06:10 (5) | 21:30 5 06:04 (18)
12| 08:15 | 07:34 08:40 (2) | 06:35 | 06:25 06:52 (19) | 05:25 05:59 (5) | 04:54 06:00 (18)
| 16:25 | 17:19 13 08:53 (2) | 18:10 | 20:03 8 07:00 (19) | 20:53 12 06:11 (5) | 21:30 3 06:03(18)
13 | 08:15 | 07:32 08:45 (2) | 06:33 | 06:22 06:51 (19) | 05:24 05:58 (5) | 04:53
| 16:27 | 17:21 3 08:48(2) | 18:12 [20:04 10 07:01(19) | 20:54 14  06:12(5) | 21:31
14| 08:14 | 07:30 07:55 (22) | 06:31 | 06:20 06:49 (19) | 05:22 05:57 (5) | 04:53
| 16:28 | 17:23 2 07:57(22) | 18:13 | 20:06 13 07:02 (19) | 20:56 16 06:13 (5) | 21:32
15| 08:13 | 07:28 07:53 (22) | 06:28 | 06:18 06:49 (19) | 05:21 05:57 (5) | 04:53
| 16:30 | 17:25 6 07:59 (22) | 18:15 | 20:08 14 07:03(19) | 20:57 17  06:14 (5) | 21:32
16 | 08:12 08:41 (2) | 07:26 07:51 (22) | 06:26 | 06:16 06:48 (19) | 05:19 05:45 (17) | 04:53
| 16:32 3 08:44(2) | 17:27 9 08:00(22) | 18:17 | 20:10 15 07:03 (19) | 20:59 21 06:14 (5) | 21:33
17| 08:11 08:40 (2) | 07:24 07:50 (22) | 06:24 | 06:14 06:48 (19) | 05:18 05:44 (17) | 04:53
| 16:33 8 08:48(2) | 17:29 11 08:01(22) | 18:19 | 20:11 15 07:03 (19) | 21:00 26 06:14 (5) | 21:33
18 | 08:10 08:39 (2) | 07:23 07:50 (22) | 06:22 | 06:11 06:48 (19) | 05:16 05:43 (17) | 04:53
| 16:35 11 08:50 (2) | 17:31 11 08:01 (22) | 18:20 | 20:13 14 07:02 (19) | 21:02 31 06:15 (5) | 21:33
19 | 08:09 08:37 (2) | 07:21 07:51 (22) | 06:19 | 06:09 06:48 (19) | 05:15 05:41 (17) | 04:53
| 16:36 14 08:51(2) | 17:32 9 08:00(22) | 18:22 | 20:15 12 07:00 (19) | 21:03 33 06:14 (5) | 21:34
20 | 08:08 08:36 (2) | 07:19 07:50 (22) | 06:17 06:44 (20) | 06:07 06:31 (24) | 05:13 05:41 (17) | 04:53
|16:38 17 08:53(2) | 17:34 9 07:59 (22) | 18:24 6 06:50(20) | 20:16 11  06:59 (19) | 21:05 33  06:14 (5) | 21:34
21 | 08:07 08:35 (2) | 07:16 07:52 (22) | 06:15 06:41 (20) | 06:05 06:28 (24) | 05:12 05:41 (17) | 04:53
| 16:40 19 08:54 (2) | 17:36 5 07:57(22) | 18:25 10 06:51(20) | 20:18 14 06:57 (19) | 21:06 33  06:14 (5) | 21:34
22| 08:06 08:34 (2) | 07:14 | 06:12 06:40 (20) | 06:03 06:26 (24) | 05:11 05:41 (17) | 04:53
| 16:41 22 08:56 (2) | 17:38 | 18:27 12 06:52 (20) | 20:20 10 06:36 (24) | 21:08 33 06:14 (5) | 21:35
23| 08:05 08:32 (2) | 07:12 | 06:10 06:39 (20) | 06:01 06:25 (24) | 05:09 05:41 (17) | 04:53
| 16:43 24 08:56 (2) | 17:40 | 18:29 13 06:52 (20) | 20:21 11 06:36 (24) | 21:09 33 06:14 (5) | 21:35
24 | 08:04 08:31 (2) | 07:10 | 06:08 06:38 (20) | 05:59 06:25 (24) | 05:08 05:41 (17) | 04:54
| 16:45 26 08:57(2) | 17:41 | 18:31 13 06:51 (20) | 20:23 11 06:36 (24) | 21:10 32 06:13 (5) | 21:35
25| 08:03 08:30 (2) | 07:08 | 06:05 06:38 (20) | 05:57 06:25 (24) | 05:07 05:41 (17) | 04:54
| 16:47 29  08:59 (2) | 17:43 |18:32 13 06:51(20) |20:25 11 06:36 (24) | 21:12 31  06:12 (5) | 21:35
26 | 08:01 08:29 (2) | 07:06 | 06:03 06:39 (20) | 05:55 06:25 (24) | 05:06 05:42 (17) | 04:54
| 16:48 30 08:59 (2) | 17:45 | 18:34 11 06:50 (20) | 20:26 10 06:35(24) | 21:13 30 06:12 (5) | 21:35
27 | 08:00 08:30 (2) | 07:04 | 06:01 06:39 (20) | 05:53 06:27 (24) | 05:05 05:42 (17) | 04:55
| 16:50 30 09:00 (2) | 17:47 | 18:36 9  06:48 (20) | 20:28 8 06:35(24) | 21:14 29 06:11 (5) | 21:35
28 | 07:59 08:29 (2) | 07:02 | 05:59 06:42 (20) | 05:51 06:28 (24) | 05:04 05:44 (17) | 04:55
|16:52 31 09:00 (2) | 17:49 | 18:37 3 06:45 (20) | 20:30 5 06:33(24) | 21:15 27 06:11 (5) | 21:35
29 | 07:57 08:30 (2) | | 06:56 | 05:49 | 05:03 05:45 (17) | 04:56
| 16:54 31 09:01(2) | | 19:39 | 20:31 | 21:17 24 06:09 (5) | 21:35
30 | 07:56 08:29 (2) | | 06:54 | 05:47 | 05:02 05:46 (17) | 04:56
|16:56 32 09:01(2) | | 19:41 | 20:33 |21:18 20  06:09 (18) | 21:34
31| 07:54 08:29 (2) | | 06:52 | | 05:01 05:52 (18) |
| 16:57 32 09:01(2) | | 19:42 | |21:19 16  06:08 (18) |
Sonnenscheinstunden | 260 | 278 | 367 | 416 | 484 | 498
astr.max.mdgl.Beschattung | 359 | 381 | 163 | 251 | 526 | 129

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:

LQM

SHADOW - Kalender

Berechnung: 180604_PG_GB 24 WEA+2xV150-4,2MW+ 1xV136-4,2MW_BHe_ohne_AbSchattenrezeptor: S - 10 14
Voraussetzungen fiir Berechnung des Schattenwurfs
Die dargestellten Zeiten sind die astronomisch maximal mdgliche Beschattungsdauer, berechnet unter folgenden Annahmen:

Die Sonne scheint taglich von Sonnenauf- bis -untergang

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

Sonnenscheinstunden | 501

astr.max.mdgl.Beschattung |

|3uli
1 04:57
| 21:34 5
2| 04:58
| 21:34 6
3104:58
| 21:33 8
4| 04:59
| 21:33 9
5 | 05:00
[21:33 11
6 | 05:01
[21:32 12
7] 05:02
[21:32 13
8 | 05:03
[21:31 13
9| 05:04
|21:30 14
10 | 05:05
|21:29 15
11 | 05:06
|21:29 16
12 | 05:07
|21:28 17
13 | 05:08
|21:27 17
14 | 05:09
|21:226 21
15 | 05:10
|21:25 26
16 | 05:11
|21:224 28
17 | 05:12
[21:23 30
18 | 05:14
[21:22 30
19 | 05:15
21221 32
20 | 05:16
[21:20 32
21| 05:17
|21:18 33
22| 05:19
|21:17 33
23] 05:20
|21:16 33
24| 05:22
|21:15 33
25 | 05:23
|21:13 31
26 | 05:24
[21:12 29
27| 05:26
|21:10 23
28 | 05:27
|21:09 17
29 | 05:29
[21:07 16
30 | 05:30
| 21:06 15
311 05:32
|21:04 14
632

| August

06:04 (18) | 05:33
06:09 (18) | 21:03
06:03 (18) | 05:35
06:09 (18) | 21:01
06:03 (18) | 05:36
06:11 (18) | 20:59
06:03 (18) | 05:38
06:12 (18) | 20:58
06:01 (18) | 05:39
06:12 (18) | 20:56
06:01 (18) | 05:41
06:13 (18) | 20:54
06:01 (18) | 05:42
06:14 (18) | 20:52
06:01 (18) | 05:44
06:14 (18) | 20:50
06:01 (18) | 05:46
06:15 (18) | 20:49
06:01 (18) | 05:47
06:16 (18) | 20:47
06:00 (18) | 05:49
06:16 (18) | 20:45
06:00 (18) | 05:50
06:17 (18) | 20:43
06:00 (18) | 05:52
06:17 (18) | 20:41
05:54 (17) | 05:54
06:17 (5) | 20:39
05:53 (17) | 05:55
06:19 (5) | 20:37
05:52 (17) | 05:57
06:20 (5) | 20:35
05:51 (17) | 05:58
06:21 (5) | 20:33
05:51 (17) | 06:00
06:21 (5) | 20:31
05:51 (17) | 06:02
06:23 (5) | 20:29
05:51 (17) | 06:03
06:23 (5) | 20:27
05:51 (17) | 06:05
06:24 (5) | 20:25
05:51 (17) | 06:06
06:24 (5) | 20:23
05:52 (17) | 06:08
06:25 (5) | 20:21
05:52 (17) | 06:10
06:25 (5) | 20:18
05:52 (17) | 06:11
06:24 (5) | 20:16
05:54 (17) | 06:13
06:25 (5) | 20:14
05:55 (17) | 06:15
06:24 (5) | 20:12
06:07 (5) | 06:16
06:24 (5) | 20:10
06:08 (5) | 06:18
06:24 (5) | 20:08
06:08 (5) | 06:19
06:23 (5) | 20:05
06:08 (5) | 06:21
06:22 (5) | 20:03
| 453
|

11

10

12

11

11

10

14

11

13

14

15

15

14

13

10

215

| September

06:10 (5) | 06:23
06:21 (5) | 20:01
06:11 (5) | 06:24
06:19 (5) | 19:59

| 19:31
06:35 (24) | 06:45
06:41 (24) | 19:29
06:33 (24) | 06:47
06:42 (24) | 19:27
06:33 (24) | 06:48
06:43 (24) | 19:24
06:31 (24) | 06:50
06:43 (24) | 19:22
06:32 (24) | 06:52
06:43 (24) | 19:20
06:31 (24) | 06:53
06:42 (24) | 19:17
06:32 (24) | 06:55
06:42 (24) | 19:15
06:33 (24) | 06:56
07:02 (19) | 19:13
06:53 (19) | 06:58
07:04 (19) | 19:10
06:51 (19) | 07:00
07:04 (19) | 19:08
06:51 (19) | 07:01
07:05 (19) | 19:06
06:50 (19) | 07:03
07:05 (19) | 19:03
06:50 (19) | 07:05
07:05 (19) | 19:01
06:50 (19) | 07:06
07:04 (19) | 18:59
06:50 (19) | 07:08
07:03 (19) | 18:56
06:52 (19) | 07:10
07:02 (19) | 18:54
06:52 (19) |
07:00 (19) |

| 381

|

10

10

10

10

12

12

14

14

12

11

147

Lizenzierter Anwender:
VSB Neue Energien Deutschland GmbH
Schweizer StraBe 3a
DE-01069 Dresden

+49 (0) 351 /21183 - 46

Bernd.Hemmers / marina.eismann@vsb.energy

Berechnet:

29.06.2018 11:46/3.1.633

| Oktober

07:02 (25) | 07:16
07:09 (25) | 18:45
07:01 (25) | 07:18
07:11 (25) | 18:43
07:00 (25) | 07:20
07:10 (25) | 18:40
07:00 (25) | 07:21
07:10 (25) | 18:38
06:59 (25) | 07:23
07:09 (25) | 18:36
07:01 (25) | 07:25
07:08 (25) | 18:34
07:03 (25) | 07:26
07:06 (25) | 18:31
| 07:28
| 18:29
| 07:30
| 18:27
| 07:31
| 18:25
| 07:33
| 18:23
| 07:35
| 18:20
07:29 (20) | 07:37
07:37 (20) | 18:18
07:27 (20) | 07:38
07:39 (20) | 18:16
07:26 (20) | 07:40
07:38 (20) | 18:14
07:25 (20) | 07:42
07:39 (20) | 18:12
07:24 (20) | 07:43
07:38 (20) | 18:10
07:25 (20) | 07:45
07:37 (20) | 18:08
07:26 (20) | 07:47
07:37 (20) | 18:06
07:27 (20) | 07:49
07:34 (20) | 18:04
| 07:50
| 18:01
| 06:52

11

12

12

11

10

10

10

10

15

19

175

| November

| 16:41
07:59 (21) | 07:12
08:03 (21) | 16:39
07:57 (21) | 07:14
08:06 (21) | 16:37
07:55 (21) | 07:15
08:06 (21) | 16:35
07:54 (21) | 07:17
08:06 (21) | 16:34
07:54 (21) | 07:19
08:06 (21) | 16:32
07:55 (21) | 07:21
08:06 (21) | 16:30
07:54 (21) | 07:23
08:04 (21) | 16:29
07:56 (21) | 07:24
08:03 (21) | 16:27

| 07:26

| 16:26

| 07:28

08:23 (22) | 07:40
08:29 (22) | 16:15
08:21 (22) | 07:41
08:29 (22) | 16:14
08:20 (22) | 07:43
08:30 (22) | 16:13
08:20 (22) | 07:45
08:30 (22) | 16:12
07:20 (22) | 07:46
07:30 (22) | 16:11
07:21 (22) | 07:48
07:30 (22) | 16:10
07:23 (22) | 07:49
07:28 (22) | 16:09
| 07:51
| 16:08
08:13 (2) | 07:52
08:20 (2) | 16:07
08:09 (2) | 07:54
08:24 (2) | 16:07
08:06 (2) |
08:25 (2) |

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

Tag im Monat

Sonnenaufgang

(SS:MM)
Sonnenuntergang (SS:MM)

Minuten mit Schatten

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

windPRO 3.1.633 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk

23

25

27

28

30

30

31

31

31

32

32

32

31

31

30

30

29

26

24

22

19

17

14

11

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

| Dezember

08:04 (2) | 07:55
08:27 (2) | 16:06
08:03 (2) | 07:57
08:28 (2) | 16:05
08:02 (2) | 07:58
08:29 (2) | 16:05
08:02 (2) | 08:00
08:30 (2) | 16:04
08:01 (2) | 08:01
08:31 (2) | 16:04
08:01 (2) | 08:02
08:31 (2) | 16:03
08:01 (2) | 08:03
08:32 (2) | 16:03
08:01 (2) | 08:05
08:32 (2) | 16:02
08:01 (2) | 08:06
08:32 (2) | 16:02
08:01 (2) | 08:07
08:33 (2) | 16:02
08:01 (2) | 08:08
08:33 (2) | 16:02
08:01 (2) | 08:09
08:33 (2) | 16:02
08:02 (2) | 08:10
08:33 (2) | 16:02
08:01 (2) | 08:11
08:32 (2) | 16:02
08:02 (2) | 08:12
08:32 (2) | 16:02
08:02 (2) | 08:13
08:32 (2) | 16:02
08:03 (2) | 08:14
08:32 (2) | 16:02
08:05 (2) | 08:14
08:31 (2) | 16:02
08:07 (2) | 08:15
08:31 (2) | 16:02
08:09 (2) | 08:16
08:31 (2) | 16:03
08:11 (2) | 08:16
08:30 (2) | 16:03
08:12 (2) | 08:17
08:29 (2) | 16:04
08:14 (2) | 08:17
08:28 (2) | 16:04
08:16 (2) | 08:18
08:27 (2) | 16:05
08:18 (2) | 08:18
08:26 (2) | 16:05
08:19 (2) | 08:18
08:22 (2) | 16:06

20062018 12:08/32  WINAPRO .



Projekt:

LQM

SHADOW - Grafischer Kalender
Berechnung: 180604_PG_GB 24 WEA+2xV150-4,2MW+ 1xV136-4,2MW_BHe_ohne_Ab

Lizenzierter Anwender:

VSB Neue Energien Deutschland GmbH

Schweizer StraBe 3a
DE-01069 Dresden
+49 (0) 351 /211 83 - 46

Bernd.Hemmers / marina.eismann@vsb.energy

Berechnet:

29.06.2018 11:46/3.1.633
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Berechnung: 180604_PG_GB 24 WEA+2xV150-4,2MW+ 1xV136-4,2MW_BHe_ohne_Ab

A = W‘r | sStunden/ahr,
il =l o\ Astron.max.maog|

S
NS
ey 1

0 1 2 3 4 km
Karte: WindPRO map , MaBstab 1:75.000, Mitte: Geo WGS 84 Ost: 12°07'36,60" Ost Nord: 51°46'34,55" Nord
A Neue WEA * Existierende WEA s Schattenrezeptor

Héhe der Schattenkarte: Hohenlinien: 4238+Umgebung_h_UTMZ33.wpo (5)
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Projekt:
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SHADOW - Hauptergebnis

Berechnung: 18060_PG_GB 24 WEA+2xV150-4,2MW+ 1xV136-4,2MW_BHe_mit_Abschaltung
Voraussetzungen fiir Berechnung des Schattenwurfs

Beschattungsbereich der WEA _.-‘ & QB' P
Schatten nur relevant, wo Rotorblatt mind. 20% der Sonne verdeckt =
Siehe WEA-Tabelle & 9 T
& L
Minimale relevante Sonnenhdhe lber Horizont 3° A ;‘ »
gzgjcﬁ\;v&sr?hen .Berechnungen 1 T'cllg(e) Sé% *1 X Jl
gszeitsprung 1 Minuten Ro Ip m }
Die dargestellten Zeiten sind die astronomisch maximal mdégliche et AN AT 100 5 S
Beschattungsdauer, berechnet unter folgenden Annahmen: / | 3 1>2|<% 9;9 E‘
Die Sonne scheint taglich von Sonnenauf- bis -untergang : 13:7:“ 8‘“ Ay
Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung L ! * 14 —
Die Windenergieanlage/n ist/sind immer in Betrieb \~. Q@ g * S — LD B ,A\\
Schattenabschaltung fiir spez. WEA \ L‘hbem&” SR g
., s H9 525
Eine WEA wird nicht beriicksichtigt, wenn sie von keinem Teil der Scheuder ” / ’120 >|26
Rezeptorflache aus sichtbar ist. Die Sichtbarkeitsberechnung basiert auf b4 A >|2* 27
den folgenden Annahmen: 2 >|224 D’zssdorf
Verwendete Hohenlinien: Hohenlinien: 4238+Umgebung_h_UTMZ33.wpo (5) | \ 23 ]
Hindernisse in Berechnung verwendet L
Augenhohe: 1,5 m Lausigk S, /% M2 i
Rasterauflosung: 10,0 m Naundor! N
Alle Koorflinatenangaben in: MaBstab 1:75.000
Geo DMS: WGS 84 A Neue WEA 3 Existierende WEA  (x Schattenrezeptor
WEA
WEA-Typ Schattendaten
X(Ost) Y(Nord) Z Beschreibung Aktuell Hersteller Typ Nenn-  Rotor- Nabenhdhe Beschatt.- U/min
leistung durchmesser Bereich
[m] [kwl  [m] [m] [m] [U/min]
1 12°06'36,94" Ost 51°47'28,59" Nord 75,4 VESTAS V150... Ja VESTAS  V150-4,2 MW-4.200 4.200 150,0 166,0 1.901 10,4
2 12°07'30,70" Ost 51°45'55,43" Nord 77,0 VESTAS V136... Ja VESTAS  V136-4,2MW-4.200 4.200 136,0 115,0 1.816 10,8
3 12°06'27,04" Ost 51°47'08,35" Nord 75,0 VESTAS V150... Ja VESTAS  V150-4,2 MW-4.200 4.200 150,0 166,0 1.901 10,4
4 12°08'15,41" Ost 51°45'56,11" Nord 77,9 ENERCON E-9...Ja ENERCON E-92-2.350 2.350 92,0 138,4 1.513 16,0
5 12°07'48,92" Ost 51°46'32,41" Nord 77,5 ENERCON E-9...Ja ENERCON E-92-2.350 2.350 92,0 138,4 1.513 16,0
6 12°07'34,25" Ost 51°47'06,41" Nord 75,6 E 701842 Ja ENERCON E-66/18.70-1.800 1.800 70,0 114,0 1.484 22,0
7 12°07'20,18" Ost 51°46'57,72" Nord 75,0 E 701843 Ja ENERCON E-66/18.70-1.800 1.800 70,0 114,0 1.484 22,0
8 12°07'50,72" Ost 51°46'52,50" Nord 77,2 E 701844 Ja ENERCON E-66/18.70-1.800 1.800 70,0 114,0 1.484 22,0
9 12°07'49,06" Ost 51°47'00,12" Nord 77,0 E 701845 Ja ENERCON E-66/18.70-1.800 1.800 70,0 114,0 1.484 22,0
10 12°06'56,35" Ost 51°47'15,48" Nord 75,0 E 781493 Ja ENERCON E-70/E4-2.300 2,300 71,0 113,5 1.642 22,0
11 12°06'38,62" Ost 51°47'17,34" Nord 75,0 E 78297 Ja ENERCON E-70/E4-2.300 2.300 71,0 113,5 1.642 22,0
12 12°06'47,98" Ost 51°47'07,67" Nord 75,0 E 78298 Ja ENERCON E-70/E4-2.300 2,300 71,0 113,5 1.642 22,0
13 12°07'03,17" Ost 51°46'53,28" Nord 75,0 E 78299 Ja ENERCON E-70/E4-2.300 2.300 71,0 113,5 1.642 22,0
14 12°07'27,58" Ost 51°46'49,29" Nord 75,1 E 78300 Ja ENERCON E-70/E4-2.300 2.300 71,0 113,5 1.642 22,0
15 12°07'24,15" Ost 51°46'37,41" Nord 76,3 E 78301 Ja ENERCON E-70/E4-2.300 2.300 71,0 113,5 1.642 22,0
16 12°07'41,70" Ost 51°46'42,02" Nord 76,6 E 78302 Ja ENERCON E-70/E4-2.300 2.300 71,0 113,5 1.642 22,0
17 12°07'58,17" Ost 51°46'38,67" Nord 77,5 E 78303 Ja ENERCON E-70/E4-2.300 2.300 71,0 113,5 1.642 22,0
18 12°07'35,06" Ost 51°46'29,80" Nord 77,5 E 78304 Ja ENERCON E-70/E4-2.300 2.300 71,0 113,5 1.642 22,0
19 12°07'47,66" Ost 51°46'21,85" Nord 77,5 E 78305 Ja ENERCON E-70/E4-2.300 2.300 71,0 113,5 1.642 22,0
20 12°07'52,98" Ost 51°46'12,74" Nord 77,5 E 78306 Ja ENERCON E-70/E4-2.300 2.300 71,0 113,5 1.642 22,0
21 12°07'58,08" Ost 51°46'03,54" Nord 77,5 E 78307 Ja ENERCON E-70/E4-2.300 2.300 71,0 113,5 1.642 22,0
22 12°08'03,40" Ost 51°45'54,43" Nord 77,9 E 78308 Ja ENERCON E-70/E4-2.300 2300 71,0 113,5 1.642 22,0
23 12°08'08,61" Ost 51°45'45,29" Nord 78,5 E 78309 Ja ENERCON E-70/E4-2.300 2.300 71,0 113,5 1.642 22,0
24 12°08'03,89" Ost 51°46'28,61" Nord 77,5 E 78310 Ja ENERCON E-70/E4-2.300 2.300 71,0 113,5 1.642 22,0
25 12°08'08,87" Ost 51°46'19,93" Nord 77,5 E 78311 Ja ENERCON E-70/E4-2.300 2,300 71,0 113,5 1.642 22,0
26 12°08'15,45" Ost 51°46'11,66" Nord 77,5 E 78312 Ja ENERCON E-70/E4-2.300 2.300 71,0 113,5 1.642 22,0
27 12°08'20,27" Ost 51°46'02,95" Nord 77,6 E 78313 Ja ENERCON E-70/E4-2.300 2,300 71,0 113,5 1.642 22,0
Schattenrezeptor-Eingabe
Nr. Name X(Ost) Y(Nord) Z Breite Hohe Héhe Azimutwinkel Neigung des Ausrichtungsmodus
Uber Grund  (von Sud) Fensters
[m] [m] [m] [m] [°] [°]
AIO1 12°07'24,14" Ost 51°48'07,91" Nord 74,2 1,0 1,0 2,0 10,2 90,0 Feste Richtung
B IO 2 12°07'54,44" Ost 51°48'01,18" Nord 72,5 1,0 1,0 2,0 26,9 90,0 Feste Richtung
CIO3 12°07'54,77" Ost 51°47'39,60" Nord 71,4 1,0 1,0 2,0 33,5 90,0 Feste Richtung
DIO 4 12°07'49,93" Ost 51°47'42,06" Nord 70,0 1,0 1,0 2,0 27,9 90,0 Feste Richtung
EIO50st 12°08'09,03" Ost 51°47'03,60" Nord 77,5 1,0 1,0 2,0 -258,6 90,0 Feste Richtung

(Fortsetzung néchste Seite)...
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Nr. Name X(Ost) Y(Nord) Z Breite Hoéhe Hohe Azimutwinkel Neigung des Ausrichtungsmodus
Uber Grund  (von Sud) Fensters
[m] [m] [m] [m] [°] [°]
F IO 5Sid 12°08'09,03" Ost 51°47'03,60" Nord 77,5 1, 1, , 27,2 90,0 Feste Richtung
GIO6 12°08'52,75" Ost 51°46'32,32" Nord 75,0 1,0 1,0 2,0 86,4 90,0 Feste Richtung
H IO 7a 12°08'40,85" Ost 51°46'25,58" Nord 76,2 1,0 1,0 2,0 147,5 90,0 Feste Richtung
I1107b 12°08'40,40" Ost 51°46'22,90" Nord 76,4 1,0 1,0 2,0 49,3 90,0 Feste Richtung
JIo8 12°09'11,37" Ost 51°45'42,08" Nord 80,0 1,0 1,0 2,0 128,6 90,0 Feste Richtung
K IO 9a 12°07'43,40" Ost 51°45'20,28" Nord 80,0 1,0 1,0 2,0 217,9 90,0 Feste Richtung
LIO9b 12°07'39,79" Ost 51°45'20,12" Nord 80,0 1,0 1,0 2,0 186,2 90,0 Feste Richtung
M IO 10 12°07'24,37" Ost 51°45'21,92" Nord 80,0 1,0 1,0 2,0 201,1 90,0 Feste Richtung
N IO 11a 12°06'52,02" Ost 51°46'30,10" Nord 75,8 1,0 1,0 2,0 -64,7 90,0 Feste Richtung
010 11b 12°06'50,52" Ost 51°46'31,08" Nord 75,7 1,0 1,0 2,0 -143,5 90,0 Feste Richtung
P IO 12a 12°05'33,36" Ost 51°47'15,08" Nord 75,0 1,0 1,0 2,0 -102,1 90,0 Feste Richtung
QIO 12b 12°05'32,29" Ost 51°47'12,52" Nord 75,0 1,0 1,0 2,0 -71,8 90,0 Feste Richtung
RIO 13 12°08'25,39" Ost 51°47'45,84" Nord 70,3 1,0 1,0 2,0 21,1 90,0 Feste Richtung
S10 14 12°06'49,15" Ost 51°46'15,83" Nord 76,6 1,0 1,0 2,0 -113,2 90,0 Feste Richtung

Berechnungsergebnisse

Schattenrezeptor
astron. max. mogl. Beschattungsdauer

Nr. Name Stunden/Jahr Schattentage/a Max.Schatten Vermiedene Stunden Vermiedene Tage
Stunden/Tag pro Jahr pro Jahr
[Std/Jahr] [Tage/Jahr] [Std/Tag] [Std/Jahr] [Tage/Jahr]
AIO1 15:59 48 0:25
BIO2 8:11 32 0:20
CI03 16:19 83 0:23
DIO4 26:38 104 0:28
E IO 5 Ost 102:14 236 0:47
F I0 5 Sid 102:02 236 0:48
GIo6 47:18 201 0:29
H* 10 7a 68:17 210 0:49 3:11 22
I*107b 114:19 301 0:46 6:34 30
JIlos8 25:20 112 0:31
K IO 9a 0:00 0 0:00
LIO 9% 0:00 0 0:00
M IO 10 0:00 0 0:00
N* 10 11a 66:24 217 0:32 3:37 20
0O I0 11b 57:03 220 0:36
P* 10 12a 25:42 97 0:28 17:39 41
Q* IO 12b 27:13 103 0:27 17:30 42
R IO 13 0:00 0 0:00
S* 10 14 37:39 163 0:33 22:46 58

* Rezeptoren, an denen Schattenwurf durch Abschaltung reduziert ist.

Gesamtmenge der max. mogl. Beschattung an Rezeptoren pro WEA

Nr. Name Maximal Angehalten wg. Schattenabschaltung
[Std/Jahr] [Std/Jahr]

1 VESTAS V150-4,2 MW 4200 150.0 !'0! NH: 166,0 m (Ges:241,0 m) (50) 70:26
2 VESTAS V136-4,2MW 4200 136.0 !0O! NH: 115,0 m (Ges:183,0 m) (55) 0:00 33:11
3 VESTAS V150-4,2 MW 4200 150.0 !0O! NH: 166,0 m (Ges:241,0 m) (127) 7:09 29:02
4 ENERCON E-92 2350 92.0 !O! NH: 138,4 m (Ges:184,4 m) (19) 21:02
5 ENERCON E-92 2350 92.0 !O! NH: 138,4 m (Ges:184,4 m) (20) 42:38
6 E 701842 11:24
7 E 701843 4:46
8 E 701844 42:46
9 E 701845 25:42

10 E 781493 13:30

11 E 78297 10:09

12 E 78298 12:26

13 E 78299 2:42

14 E 78300 13:42

15 E 78301 43:13

16 E 78302 43:51

17 E 78303 41:46

(Fortsetzung néchste Seite)...
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Nr. Name

18 E 78304
19 E 78305
20 E 78306
21 E 78307
22 E 78308
23 E 78309
24 E 78310
25 E 78311
26 E 78312
27 E 78313

Maximal
[Std/Jahr]

30:21
20:28
19:44
18:49
14:08

3:18
33:09
32:42
22:28
24:53

Angehalten wg. Schattenabschaltung

[Std/Jahr]

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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SHADOW - Kalender

Berechnung: 18060_PG_GB 24 WEA+2xV150-4,2MW+ 1xV136-4,2MW_BHe_mit_Abschaltung Schattenrezeptor: A - 10 1
Voraussetzungen fiir Berechnung des Schattenwurfs
Die dargestellten Zeiten sind die astronomisch maximal mdgliche Beschattungsdauer, berechnet unter folgenden Annahmen:

Die Sonne scheint taglich von Sonnenauf- bis -untergang

Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung

Die Windenergieanlage/n ist/sind immer in Betrieb

|Januar | Februar |Marz | April | Mai | Juni | Juli | August | Sep erOktok | k | Dezember
1]08:19 14:45(1) | 07:53 | 07:00 | 06:49 | 05:45  |05:00 |04:57  [05:33  |06:23 | 07:11 | 07:05 | 07:55 14:36 (1)
|16:11 23 15:08(1) | 16:59 | 17:50 | 19:44  [20:35  [21:20  [21:34  [21:03  [20:01 | 18:52 | 16:46 |16:06 14 14:50 (1)
2]08:19 14:45(1) | 07:51 | 06:57 | 06:47 | 05:43  [04:59 | 04:57 | 05:35 | 06:24  |07:13 | 07:07 | 07:57 14:35 (1)
|16:13 23 15:08(1) |17:01  [17:52  [19:46  [20:36 | 21:21 [ 21:34  |21:01 [ 19:59 | 1849 | 16:44 | 16:05 16 14:51(1)
3]08:19 14:46 (1) | 07:50 | 06:55 | 06:45 | 05:41  |04:58 | 04:58 | 05:36 | 06:26 | 07:15 | 07:08 | 07:58 14:35 (1)
|16:14 22 15:08(1) | 17:03 | 17:54 | 19:48  [20:38  [21:23  [21:34  [20:59 | 19:56 | 18:47 | 16:42 |16:04 18 14:53(1)
4108:19 14:47 (1) | 07:48 | 06:53 | 06:42 | 05:39  |04:57  [04:59  [05:38 | 06:27 | 07:16 | 07:10 | 08:00 14:34 (1)
| 16:15 22 15:09(1) |17:05  [17:56 [ 19:49  [20:40 | 21:24  [21:33 | 20:58 | 19:54 | 18:45 | 16:40 | 16:04 19  14:53(1)
5]08:19 14:47 (1) | 07:46 | 06:51 | 06:40 | 05:37  |04:57  [05:00 |05:39 |06:29  |07:18 | 07:12 | 08:01 14:34 (1)
| 16:16 21 15:08(1) | 17:06  |17:58 | 19:51  |20:41 | 21:25  [21:33 | 20:56 | 19:52 | 1843 | 16:39 | 16:03 19  14:53 (1)
6| 08:18 14:48 (1) | 07:45 | 06:49 | 06:38 | 05:35  |04:56  |05:01  |05:41 | 06:31 | 07:20 | 07:14 | 08:02 14:35 (1)
|16:17 21 15:09 (1) | 17:08 | 17:59 [ 19:53  [20:43  [21:26  [21:32  [20:54 | 19:50 [ 18:40 | 16:37 [16:03 20 14:55(1)
7]08:18 14:49 (1) | 07:43 | 06:46 | 06:36 | 05:34  |04:55 [ 05:01 | 05:42  |06:32  [07:21 | 07:15 | 08:04 14:34 (1)
| 16:18 19 15:08(1) |17:10  [18:01  |19:54  |20:45  |21:226  |21:32  |20:52 | 19:47 | 18:38 | 16:35 | 16:03 21  14:55(1)
8]08:18 14:50 (1) | 07:41 | 06:44 | 06:33 | 05:32  |04:55  [05:02 | 05:44 | 06:34  |07:23 | 07:17 | 08:05 14:34 (1)
|16:20 19 15:09 (1) | 17:12 | 18:03 | 19:56  |20:46  [21:27  [21:31 [ 20:51 [ 19:45 [ 18:36 | 16:34 [16:02 22 14:56 (1)
9| 08:17 14:51 (1) | 07:40 | 06:42 | 06:31 | 05:30  |04:54  [05:03 | 0545 | 06:35 | 07:25 | 07:19 | 08:06 14:34 (1)
|16:21 17 15:08(1) | 17:14  [18:05  |19:58  |20:48  |21:28  [21:30 | 20:49 | 19:43 | 18:34 | 16:32 |16:02 22 14:56 (1)
10 | 08:17 14:52 (1) | 07:38 | 06:40 | 06:29 | 05:28  |04:54 | 05:04 | 05:47 | 06:37  |07:26 | 07:21 | 08:07 14:35 (1)
|16:22 16 15:08(1) | 17:16  |18:06  |19:59  |20:50  |21:29  [21:30 | 20:47 | 19:40 | 1831 | 16:30 | 16:02 23 14:58 (1)
11]08:16 14:54 (1) | 07:36 | 06:37 | 06:27 | 05:27  |04:54 | 05:05 | 05:49 | 06:39 | 07:28 | 07:23 | 08:08 14:35 (1)
|16:24 14 15:08(1) | 17:18  |18:08  [20:01  [20:51  [21:30  [21:29  [20:45 | 19:38 [ 18:29 | 16:29 [16:02 23  14:58(1)
12 | 08:15 14:55 (1) | 07:34 | 06:35 | 06:24 | 05:25  [04:53 [ 05:06 | 05:50 | 06:40  [07:30 | 07:24 | 08:09 14:36 (1)
|16:25 12 15:07(1) |17:19  [18:10  [20:03  |20:53  |21:30  |21:28 | 20:43 | 19:36 | 18:27 | 16:27 | 16:01 23 14:59 (1)
13 | 08:15 14:57 (1) | 07:32 | 06:33 | 06:22 | 05:24  |04:53  [05:07 | 05:52 |06:42  |07:31 | 07:26 | 08:10 14:36 (1)
| 16:27 9 1506 (1) [17:21  [18:12  |20:04  |20:54  [21:31  [21:27 | 20:41 | 19:34 | 18:25 | 16:26 [16:01 23 14:59 (1)
14 | 08:14 15:00 (1) | 07:30 | 06:31 | 06:20 | 05:22  |04:53  [05:09 | 05:53 | 06:43 | 07:33 | 07:28 | 08:11 14:36 (1)
| 16:28 4 15:04(1) | 17:23 | 1813  [20:06  |20:56  |21:32  |21:26  |20:39  [19:31 [ 18:22 | 16:24 |16:01 24  15:00 (1)
15 | 08:13 |07:28 | 06:28  |06:18  |05:20 | 04:53 | 05:10 | 05:55  |06:45 | 07:35 | 07:30 | 08:12 14:37 (1)
| 16:30 |17:25 | 1815  [20:08  |20:57  |21:32  |21:25 | 20:37 19229 [ 18:20 | 16:23 | 16:01 23 15:00 (1)
16 | 08:12 |07:26 | 06:26  |06:16  |05:19 | 04:53 | 05:11  |05:57 | 06147  [07:37 | 07:31 | 08:13 14:37 (1)
| 16:31 |17:27 | 1817  |20:10  [20:59  [21:33  [21:24  [20:35 [ 19:27 [ 18:18 | 16:21 [16:02 24 15:01 (1)
17| 08:11 |07:25 | 06:24 | 06:14  |05:17 | 04:52 | 05:12 | 05:58  |06:48  |07:38 | 07:33 | 08:14 14:37 (1)
| 16:33 |17:29 | 1819  [20:11  [21:00  |21:33  |[21:23  [20:33  [19:224 | 18:16 | 16:20 | 16:02 24 15:01(1)
18 | 08:10 |07:23 | 06:22  |06:11 | 05:16 | 04:52 | 05:13 | 06:00 | 06:50 | 07:40 | 07:35 | 08:14 14:38 (1)
| 16:35 |17:30 | 1820  [20:13  |21:02  |21:34 2122 |20:31 1922 [ 18:14 | 16:19 |16:02 24 15:02 (1)
19 | 08:09 |07:21 | 06:19 | 06:09 |05:15  [04:52  |05:15 | 06:01 | 06:52 |07:42 | 07:36 | 08:15 14:38 (1)
| 16:36 |17:32 | 18:22  [20:15  [21:03  |21:3¢  [21:21  [20:29  [19:20  |18:12 | 16:18 |16:02 24 15:02(1)
20 | 08:08 |07:199 | 06:17  |06:07  |05:13 | 04:53 | 05:16 | 06:03  |06:53 | 07:43 | 07:38 | 08:16 14:38 (1)
| 16:38 |17:3% | 1824  |20:16  |21:05  |21:3¢  |21:20 | 20:27  |19:17 | 18:10 | 16:16 | 16:03 24 15:02 (1)
21 | 08:07 | 07:16 | 06:15  [06:05  |05:12 | 04:53 | 05:17 | 06:05 | 06:55 | 07:45 | 07:40 | 08:16 14:39 (1)
| 16:40 |17:36 | 18:25  |20:18  [21:06  [21:35  [21:19  [20:25 [ 19:15 | 18:08 | 16:15 [16:03 24 15:03 (1)
22 | 08:06 |07:144 | 06:12  |06:03  |05:10 | 04:53 | 05:19 | 06:06 |06:56 | 07:47 | 07:41 | 08:17 14:39 (1)
| 16:41 |17:38 | 18:27  |20:20  |21:08  |21:35  |21:17  |20:23  [19:13 [ 18:05 | 16:14 | 16:04 24 15:03 (1)
23 | 08:05 |07:12 | 06:100  |06:01  |05:09 |04:53 | 05:20 | 06:08 |06:58 | 07:49 | 07:43 | 08:17 14:40 (1)
| 16:43 |17:40 | 1829  [20:221  |21:09  |21:35  |21:16  [20:21 | 19:10 [ 18:03 | 16:13 | 16:04 24  15:04 (1)
24 | 08:04 |07:10 | 06:08 |05:559  |05:08 |04:53  [05:21 | 06:10  |07:00 |07:50 | 07:45 | 08:18 14:40 (1)
| 16:45 |17:41 | 1831  [20:23  |21:10  |21:35  |[21:15 | 20:18  [19:08  |18:01 | 16:12 | 16:05 24 15:04 (1)
25 | 08:03 |07:08 | 06:05 |05:57  |05:07 |04:54 |05:223 |06:11  [07:01 | 06:52 | 07:46 | 08:18 14:40 (1)
| 16:46 |17:43 | 1832  [20:25  |21:12 |21:35 2113 |20:16 | 19:06 | 16:59 | 16:11 | 16:05 25  15:05(1)
26 | 08:01 | 07:06 ] 06:03 [05:55  |05:06 | 04:54 |05:24 | 06:13  |07:03 | 06:54 | 07:48 | 08:19 14:42 (1)
| 16:48 |17:45 | 18:34  |20:26  [21:13  [21:35  [21:12  [20:14 [ 19:03 | 16:57 | 16:10 [16:06 24 15:06 (1)
27 | 08:00 | 07:04 | 06:01  |05:53  |05:05 |04:55 |05:26 |06:14  [07:05 | 06:56 | 07:49 | 08:19 14:42 (1)
| 16:50 |17:47 | 1836  |20:28  |21:14  |21:35  |21:10 | 20:12  [19:01 | 16:55 | 16:09 | 16:07 24  15:06 (1)
28 | 07:59 |07:02 | 05:58  |05:51  |05:04 |04:55 |05:27 |06:16  |07:06 | 06:58 | 07:51 14:40 (1) | 08:19 14:43 (1)
| 16:52 |17:49 | 1837  [20:30  |21:16  |21:35 [ 21:09  |20:10 | 18:59 [ 16:53 | 16:08 4 1444 (1) | 16:07 23  15:06 (1)
29 | 07:57 | | 06:56 | 05:49 | 05:03  |04:56  [05:29 | 06:18 | 07:08 | 06:59 | 07:53 14:37 (1) | 08:19 14:43 (1)
| 16:54 | [19:39  [20:31  |21:17  [21:35  [21:07  |20:08 | 18:56  [16:52 | 16:07 9 14:46 (1) | 16:08 24 15:07 (1)
30 | 07:56 | | 06:54 | 05:47 | 05:02  |04:56  |05:30 | 06:19  |07:10  |07:01 | 07:54 14:36 (1) | 08:19 14:44 (1)
| 16:55 | [19:41  [20:33  |21:18  |21:35  [21:06  |20:05 | 1854  |16:50 | 16:06 12 14:48 (1) | 16:09 23  15:07 (1)
31]07:54 | |06:52 | | 05:01 | [05:32 | 06:21 | [07:03 | | 08:19 14:44 (1)
| 16:57 | |19:42 | |21:19 | [21:04  ]20:03 | |16:48 | [16:10 23 15:07 (1)

Sonnenscheinstunden | 259 | 278 | 367 | 416 | 485 | 498 | 501 | 453 | 381 | 332 | 267 | 244
astr.max.mogl.Beschattung | 242 | | | | | | | | | | 25 | 692
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 3.1.633 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk 29.06.2018 12:18 / 1 WI nd PRO .



Projekt:

LQM

SHADOW - Kalender

Berechnung: 18060_PG_GB 24 WEA+2xV150-4,2MW+ 1xV136-4,2MW_BHe_mit_Abschaltung Schattenrezeptor: B - 10 2
Voraussetzungen fiir Berechnung des Schattenwurfs
Die dargestellten Zeiten sind die astronomisch maximal mdgliche Beschattungsdauer, berechnet unter folgenden Annahmen:

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

Die Windenergieanlage/n ist/sind immer in Betrieb

|Januar
1]08:19
| 16:11
2 08:19
| 16:12
308:19
| 16:14
4 08:19
| 16:15
5 08:19
| 16:16
6 08:18
| 16:17
708:18
| 16:18
808:18
| 16:20
9| 08:17
| 16:21
10 | 08:17
| 16:22
11| 08:16
| 16:24
12 | 08:15
| 16:25
13| 08:15
| 16:27
14| 08:14
| 16:28
15| 08:13
| 16:30
16 | 08:12
| 16:31
17 ] 08:11
| 16:33
18 | 08:10
| 16:35
19 | 08:09
| 16:36
20 | 08:08
| 16:38
21 08:07
| 16:40
22| 08:06
| 16:41
23] 08:05
| 16:43
24| 08:04
| 16:45
25 08:03
| 16:46
26 | 08:01
| 16:48
27| 08:00
| 16:50
28| 07:59
| 16:52
29| 07:57
| 16:54
30 | 07:56
| 16:55
311 07:54
| 16:57

Sonnenscheinstunden | 259
astr.max.mogl.Beschattung |

12

15

39

| Februar

7:53
6:59
7:51
7:01
7:50
7:03
7:48
7:05
7:46
7:06
7:45
7:08
7:43
7:10
7:41
7:12
7:39
7:14
7:38
7:16
7:36
7:17
7:34
7:19
7:32
7:21
7:30
7:23
7:28
7:25
7:26
7:27
7:24
7:29
7:23
7:30
7:21
7:32
7:18
7:34
7:16
7:36
7:14
7:38
7:12
7:40
7:10
7:41
7:08
7:43
7:06
7:45
7:04
7:47
7:02
7:49

HFOHOHOROHOROHOROHROHROROHOROHOROROHROROHOROHOROROHROROROROKEO

20

20

20

206

| Mérz

16:12 (1) | 07:00
16:29 (1) | 17:50
16:11 (1) | 06:57
16:29 (1) | 17:52
16:10 (1) | 06:55
16:29 (1) | 17:54
16:11 (1) | 06:53
16:31 (1) | 17:56
16:11 (1) | 06:51
16:31 (1) | 17:58
16:11 (1) | 06:49
16:31 (1) | 17:59
16:11 (1) | 06:46
16:30 (1) | 18:01
16:11 (1) | 06:44
16:30 (1) | 18:03
16:13 (1) | 06:42
16:30 (1) | 18:05
16:14 (1) | 06:40
16:29 (1) | 18:06
16:15 (1) | 06:37
16:28 (1) | 18:08
16:17 (1) | 06:35
16:26 (1) | 18:10

| 06:33

| April

| 06:49
| 19:44
| 06:47
| 19:46
| 06:45
| 19:47
| 06:42
| 19:49
| 06:40
| 19:51
| 06:38
| 19:53
| 06:36
| 19:54
| 06:33
| 19:56
| 06:31
| 19:58
| 06:29
| 19:59
| 06:27
| 20:01
| 06:24
| 20:03
| 06:22
| 20:04
| 06:20

| Mai | Juni

5:00
1:20
4:59
1:21
4:58
1:22
4:57
1:24
4:57
1:25
4:56
1:25
4:55
1:26
4:55
1:27
4:54
1:28
4:54
1:29
4:54
1:30
4:53
1:30
4:53
1:31
4:53
1:32
4:53
1:32
4:52
1:33
4:52
1:33
4:52
1:34
4:52
1:34
4:53
1:34
4:53
1:34
4:53
1:35
4:53
1:35
4:53
1:35
4:54
1:35
4:54
1:35
4:55
1:35

NONONONONONONONONONONONONONONONONONONONONONONONONONONONONONO

|3uli

| August

5:33

halisy
wo
a®

1:01

6:19
0:05

NONONONONONONONONONONONONONONONONONONONONONONONONONONONONONONO

2%
SN
[

Lizenzierter Anwender:
VSB Neue Energien Deutschland GmbH
Schweizer StraBe 3a
DE-01069 Dresden

+49 (0) 351 /211 83 - 46
Bernd.Hemmers / marina.eismann@vsb.energy

Berechnet:

29.06.2018 12:00/3.1.633

| SeptembefOktober | November

| 06:22 | 07:11 | 07:05

| 20:01 | 18:52 | 16:46 16
| 06:24 | 07:13 | 07:06

| 19:59 | 18:49 | 16:44 18
| 06:26 | 07:15 | 07:08

| 19:56 | 18:47 | 16:42 19
| 06:27 | 07:16 | 07:10

| 19:54 | 18:45 | 16:40 20
| 06:29 | 07:18 | 07:12

| 19:52 | 18:43 | 16:39 20
| 06:31 | 07:20 | 07:14

| 19:50 | 18:40 | 16:37 20
| 06:32 | 07:21 | 07:15

| 19:47 | 18:38 | 16:35 19
| 06:34 | 07:23 | 07:17

| 19:45 | 18:36 | 16:34 19
| 06:35 | 07:25 | 07:19

| 19:43 | 18:34 | 16:32 18
| 06:37 | 07:26 | 07:21

| 19:40 | 18:31 | 16:30 16
| 06:39 | 07:28 | 07:23

| 19:38 | 18:29 | 16:29 14
| 06:40 | 07:30 | 07:24

| 19:36 | 18:27 | 16:27 12
| 06:42 | 07:31 | 07:26

| 19:33 | 18:25 | 16:26 8
| 06:43 | 07:33 | 07:28

| 19:31 | 18:22 | 16:24 3
| 06:45 | 07:35 | 07:30

| 19:29 | 18:20 | 16:23

| 06:47 | 07:37 | 07:31

| 19:27 | 18:18 | 16:21

| 06:48 | 07:38 | 07:33

| 19:24 | 18:16 | 16:20

| 06:50 | 07:40 | 07:35

| 19:22 | 18:14 | 16:19

| 06:52 | 07:42 | 07:36

| 19:20 | 18:12 | 16:17

| 06:53 | 07:43 | 07:38

| 19:17 | 18:10 | 16:16

| 06:55 | 07:45 | 07:40

| 19:15 | 18:08 | 16:15

| 06:56 | 07:47 | 07:41

| 19:13 | 18:05 | 16:14

| 06:58 | 07:49 | 07:43

| 19:10 | 18:03 | 16:13

| 07:00 | 07:50 | 07:45

| 19:08 | 18:01 | 16:12

| 07:01 | 06:52 | 07:46

| 19:06 | 16:59 | 16:11

| 07:03 | 06:54 | 07:48

| 19:03 | 16:57 | 16:10

| 07:05 | 06:56 | 07:49

| 19:01 | 16:55 | 16:09

| 07:06 | 06:58 | 07:51

| 18:59 | 16:53 | 16:08

| 07:08 | 06:59 | 07:52

| 18:56 | 16:51 | 16:07

| 07:10 | 07:01 15:46 (1) | 07:54

| 18:54 | 16:50 10 15:56 (1) | 16:06

| | 07:03 15:43 (1) |

| 116:48 14  15:57 (1) |

| 381 | 332 | 267

|

24 |

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

Tag im Monat Sonnenaufgang  (SS:MM)
Sonnenuntergang (SS:MM)

Minuten mit Schatten

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

windPRO 3.1.633 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk

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

29.06.2018 12:18 / 2

| Dezember

15:42 (1) | 07:55
15:58 (1) | 16:06
15:41 (1) | 07:57
15:59 (1) | 16:05
15:41 (1) | 07:58
16:00 (1) | 16:04
15:40 (1) | 08:00
16:00 (1) | 16:04
15:40 (1) | 08:01
16:00 (1) | 16:03
15:40 (1) | 08:02
16:00 (1) | 16:03
15:41 (1) | 08:03
16:00 (1) | 16:03
15:41 (1) | 08:05
16:00 (1) | 16:02
15:42 (1) | 08:06
16:00 (1) | 16:02
15:43 (1) | 08:07
15:59 (1) | 16:02
15:44 (1) | 08:08
15:58 (1) | 16:02
15:45 (1) | 08:09
15:57 (1) | 16:01
15:47 (1) | 08:10
15:55 (1) | 16:01
15:50 (1) | 08:11
15:53 (1) | 16:01

| 08:12

windPRO



Projekt:

LQM

SHADOW - Kalender

Lizenzierter Anwender:

VSB Neue Energien Deutschland GmbH
Schweizer StraBe 3a

DE-01069 Dresden

+49 (0) 351 /211 83 - 46

Bernd.Hemmers / marina.eismann@vsb.energy

Berechnet:

29.06.2018 12:00/3.1.633

Berechnung: 18060_PG_GB 24 WEA+2xV150-4,2MW+ 1xV136-4,2MW_BHe_mit_Abschaltung Schattenrezeptor: C - 10 3
Voraussetzungen fiir Berechnung des Schattenwurfs
Die dargestellten Zeiten sind die astronomisch maximal mdgliche Beschattungsdauer, berechnet unter folgenden Annahmen:

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

Die Windenergieanlage/n ist/sind immer in Betrieb

|Januar
1]08:19
| 16:11
2]08:19
| 16:13
3108:19
| 16:14
4] 08:19
| 16:15
5108:19
| 16:16
6]08:18
| 16:17
7108:18
| 16:18
8108:18
| 16:20
9| 08:17
| 16:21
10 | 08:16
| 16:22
11 ] 08:16
| 16:24
12 | 08:15
| 16:25
13| 08:15
| 16:27
14 | 08:14
| 16:28
15 | 08:13
| 16:30
16 | 08:12
| 16:31
17| 08:11
| 16:33
18 | 08:10
| 16:35
19 | 08:09
| 16:36
20 | 08:08
| 16:38
21 | 08:07
| 16:40
22 | 08:06
| 16:41
23 | 08:05
| 16:43
24 | 08:04
| 16:45
25 | 08:03
| 16:46
26 | 08:01
| 16:48
27 | 08:00
| 16:50
28 | 07:59
| 16:52
29 | 07:57
| 16:54
30 | 07:56
| 16:55
31| 07:54
| 16:57

Sonnenscheinstunden | 259
astr.max.mogl.Beschattung |

10

1

11

10

8

6

4

83

| Februar

16:06 (12) | 07:16
16:07 (12) | 17:36
16:05 (12) | 07:14
16:10 (12) | 17:38
16:03 (12) | 07:12
16:11 (12) | 17:40
16:04 (12) | 07:10
16:13 (12) | 17:41
16:04 (12) | 07:08
16:14 (12) | 17:43
16:03 (12) | 07:06
16:14 (12) | 17:45
16:04 (12) | 07:04
16:15 (12) | 17:47
16:04 (12) | 07:02
16:14 (12) | 17:49
16:06 (12) |
16:14 (12) |
16:07 (12) |
16:13 (12) |
16:20 (10) |
16:24 (10) |
| 278
|

11

11

13

13

12

12

10

11

10

152

| Mérz

16:19 (10) | 07:00
16:27 (10) | 17:50
16:17 (10) | 06:57
16:28 (10) | 17:52
16:17 (10) | 06:55
16:28 (10) | 17:54
16:17 (10) | 06:53
16:30 (10) | 17:56
16:17 (10) | 06:51
16:30 (10) | 17:58
16:17 (10) | 06:49
16:29 (10) | 17:59
16:17 (10) | 06:46
16:29 (10) | 18:01
16:18 (10) | 06:44
16:28 (10) | 18:03
16:20 (10) | 06:42
16:27 (10) | 18:05

| 06:40

| 18:06

16:52 (11) | 06:31
16:55 (11) | 18:13
16:50 (11) | 06:28
16:57 (11) | 18:15
16:50 (11) | 06:26
16:59 (11) | 18:17
16:49 (11) | 06:24
17:00 (11) | 18:18
16:50 (11) | 06:21
17:00 (11) | 18:20
16:50 (11) | 06:19
16:59 (11) | 18:22
16:51 (11) | 06:17
16:57 (11) | 18:24

| 06:15
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| April

| 06:49

| 19:44

| 06:47

| 19:46

| 06:45

| 19:47

| 06:42

| 19:49

| 06:40

| 19:51
17:25 (1) | 06:38
17:30 (1) | 19:53
17:20 (1) | 06:36
17:33 (1) | 19:54
17:18 (1) | 06:33
17:34 (1) | 19:56
17:17 (1) | 06:31
17:36 (1) | 19:58
17:16 (1) | 06:29
17:37 (1) | 19:59
17:15 (1) | 06:27
17:36 (1) | 20:01
17:15 (1) | 06:24
17:37 (1) | 20:03
17:14 (1) | 06:22
17:37 (1) | 20:04
17:14 (1) | 06:20
17:36 (1) | 20:06
17:14 (1) | 06:18
17:36 (1) | 20:08
17:15 (1) | 06:16
17:35 (1) | 20:10
17:15 (1) | 06:13
17:33 (1) | 20:11
17:16 (1) | 06:11
17:32 (1) | 20:13
17:18 (1) | 06:09
17:30 (1) | 20:15
17:21 (1) | 06:07
17:25 (1) | 20:16
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Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergegeben (Sommerzeit wie Bezugsjahr):

Tag im Monat Sonnenaufgang

Sonnenuntergang (SS:MM)

(SS:MM)

Minuten mit Schatten

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

windPRO 3.1.633 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk

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

20620812:18/3  WINAPRO .



Projekt:

LQM

SHADOW - Kalender

Berechnung: 18060_PG_GB 24 WEA+2xV150-4,2MW+ 1xV136-4,2MW_BHe_mit_Abschaltung Schattenrezeptor: C - 10 3

Voraussetzungen fiir Berechnung des Schattenwurfs

Die dargestellten Zeiten sind die astronomisch maximal mdgliche Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint taglich von Sonnenauf- bis -untergang
Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb
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| 21:24

17 ] 05:12
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18 | 05:13
| 21:22

19 | 05:15
| 21:21

20 | 05:16
| 21:20
21| 05:17
| 21:19

22 | 05:19
| 21:17
23| 05:20
| 21:16
24| 05:21
| 21:15

25 ] 05:23
| 21:13

26 | 05:24
| 21:12

27 | 05:26
| 21:10

28 | 05:27
| 21:09

29 | 05:29
| 21:07
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Sonnenscheinstunden | 501

astr.max.mogl.Beschattung |

| August

5:33
1:03

gooed
WuUWwoWw
eIV lNe N Er V)]

5:41
0:54

0:50

6:14
0:12

QD
=
oo,

0:08
6:19
0:05

o o
onN
W =

| September

6:22

e
=}
=2

6:24
9:59
6:26
9:56
6:27
9:54
6:29
9:52

QOO ORD
WRAWRAWLLW
GO AIANO -

9:43
6:37
9:40
6:39
9:38
6:40
9:36
6:42
9:33

o
w b
(=]

6:45
9:29

o9
NS
NN

6:48
9:24

QLo
"N G
NN S

9:20
6:53
9:17
6:55

4
=
a

6:56
9:13
6:58

ONVNVNY
SRR =R =R-R=E
SRR ®S O

7:05
9:01
7:06
8:59
7:08

A G
o

854

w
[ee]
urg

10

15

17

19

21

23

23

128

| Oktober
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7:25

18:03 (1) | 07:50
18:13 (1) | 18:01
17:59 (1) | 06:52
18:14 (1) | 16:59
17:58 (1) | 06:54
18:15 (1) | 16:57
17:57 (1) | 06:56
18:16 (1) | 16:55
17:55 (1) | 06:58
18:16 (1) | 16:53
17:54 (1) | 06:59
18:17 (1) | 16:52
17:54 (1) | 07:01
18:17 (1) | 16:50
| 07:03
| 16:48
| 332
|

23
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17
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10

10

10
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Lizenzierter Anwender:

VSB Neue Energien Deutschland GmbH

Schweizer StraBe 3a
DE-01069 Dresden
+49 (0) 351 /211 83 - 46

Bernd.Hemmers / marina.eismann@vsb.energy

Berechnet:

29.06.2018 12:00/3.1.633

| November

17:53 (1) | 07:05
18:16 (1) | 16:46
17:53 (1) | 07:06
18:15 (1) | 16:44
17:54 (1) | 07:08
18:15 (1) | 16:42
17:54 (1) | 07:10
18:13 (1) | 16:40
17:55 (1) | 07:12
18:12 (1) | 16:39
17:56 (1) | 07:14
18:11 (1) | 16:37
17:58 (1) | 07:15
18:07 (1) | 16:35
| 07:17
| 16:34
| 07:19
| 16:32
| 07:21
| 16:30
| 07:23
| 16:29
| 07:24
| 16:27
| 07:26
| 16:26
| 07:28
| 16:24
| 07:30
| 16:23
| 07:31
| 16:21
| 07:33
| 16:20
| 07:35
| 16:19
| 07:36
| 16:18
| 07:38
| 16:16
| 07:40
| 16:15
17:20 (11) | 07:41
17:28 (11) | 16:14
17:19 (11) | 07:43
17:29 (11) | 16:13
17:19 (11) | 07:45
17:29 (11) | 16:12
16:19 (11) | 07:46
16:29 (11) | 16:11
16:19 (11) | 07:48
16:28 (11) | 16:10
16:20 (11) | 07:49
16:26 (11) | 16:09
16:22 (11) | 07:51
16:25 (11) | 16:08
| 07:52
| 16:07
| 07:54
| 16:06
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|
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12

12

12

11
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11
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| Dezember

| 07:55

| 16:06
15:49 (10) | 07:57
15:57 (10) | 16:05
15:48 (10) | 07:58
15:58 (10) | 16:04
15:47 (10) | 08:00
15:59 (10) | 16:04
15:47 (10) | 08:01
15:59 (10) | 16:03
15:47 (10) | 08:02
15:59 (10) | 16:03
15:47 (10) | 08:03
15:59 (10) | 16:03
15:48 (10) | 08:05
15:59 (10) | 16:02
15:48 (10) | 08:06
15:59 (10) | 16:02
15:50 (10) | 08:07
15:58 (10) | 16:02
15:52 (10) | 08:08
15:56 (10) | 16:02
15:39 (12) | 08:09
15:45 (12) | 16:01

15:38 (12) | 08:10
15:46 (12) | 16:01
15:37 (12) | 08:11
15:47 (12) | 16:01
15:36 (12) | 08:12
15:47 (12) | 16:01
15:36 (12) | 08:13
15:47 (12) | 16:02
15:37 (12) | 08:14
15:47 (12) | 16:02
15:38 (12) | 08:14
15:47 (12) | 16:02
15:38 (12) | 08:15
15:46 (12) | 16:02
15:40 (12) | 08:16
15:45 (12) | 16:03
15:42 (12) | 08:16
15:44 (12) | 16:03

| 08:17

6:04
8:18

8:18
6:06

6:07
8:19

8:19
6:10

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

Tag im Monat Sonnenaufgang

(SS:MM)

Sonnenuntergang (SS:MM)

Minuten mit Schatten

Zeitpunkt (SS:MM) Schattenanfang

windPRO 3.1.633 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk

Zeitpunkt (SS:MM) Schattenende

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

20620812:18/4  WINAPRO .



Lizenzierter Anwender:

VSB Neue Energien Deutschland GmbH
Schweizer StraBe 3a

DE-01069 Dresden

+49 (0) 351 /211 83 - 46

Bernd.Hemmers / marina.eismann@vsb.energy

Berechnet:

29.06.2018 12:00/3.1.633

Projekt:

LQM

SHADOW - Kalender

Berechnung: 18060_PG_GB 24 WEA+2xV150-4,2MW+ 1xV136-4,2MW_BHe_mit_Abschaltung Schattenrezeptor: D - 10 4
Voraussetzungen fiir Berechnung des Schattenwurfs
Die dargestellten Zeiten sind die astronomisch maximal mdgliche Beschattungsdauer, berechnet unter folgenden Annahmen:

Die Sonne scheint taglich von Sonnenauf- bis -untergang

Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung

Die Windenergieanlage/n ist/sind immer in Betrieb

|Januar | Februar | Mérz | April | Mai | Juni
1]08:19 | 07:53 16:01 (10) | 07:00 17:11 (1) | 06:49 | 05:45 | 05:00
| 16:11 | 16:59 19 16:29 (3) | 17:50 9 17:20(1) | 19:44 | 20:35 | 21:20
2]08:19 | 07:51 16:16 (3) | 06:57 17:08 (1) | 06:47 | 05:43 | 04:59
| 16:13 | 17:01 15 16:31 (3) | 17:52 15 17:23 (1) | 19:46 | 20:36 | 21:21
3108:19 | 07:50 16:15 (3) | 06:55 17:06 (1) | 06:45 | 05:41 | 04:58
| 16:14 | 17:03 17 16:32(3) | 17:54 17 17:23(1) | 19:47 | 20:38 | 21:22
4| 08:19 | 07:48 16:15 (3) | 06:53 17:05 (1) | 06:42 | 05:39 | 04:57
| 16:15 | 17:05 18 16:33 (3) | 17:56 20 17:25(1) | 19:49 | 20:40 | 21:23
5108:19 | 07:46 16:15 (3) | 06:51 17:04 (1) | 06:40 | 05:37 | 04:57
| 16:16 | 17:06 19 16:34 (3) | 17:58 21 17:25(1) | 19:51 | 20:41 | 21:24
6]08:18 | 07:45 16:15 (3) | 06:49 17:03 (1) | 06:38 | 05:35 | 04:56
| 16:17 | 17:08 19 16:34 (3) | 17:59 23 17:26 (1) | 19:53 | 20:43 | 21:25
7108:18 | 07:43 16:15 (3) | 06:46 17:02 (1) | 06:36 | 05:34 | 04:55
| 16:18 | 17:10 22 16:41(11) | 18:01 23 17:25(1) | 19:54 | 20:45 | 21:26
8] 08:18 | 07:41 16:15 (3) | 06:44 17:02 (1) | 06:33 | 05:32 | 04:55
| 16:20 |17:12 25 16:43(11) | 18:03 24 17:26 (1) | 19:56 | 20:46 | 21:27
9| 08:17 | 07:39 16:16 (3) | 06:42 17:02 (1) | 06:31 | 05:30 | 04:54
| 16:21 | 17:14 28 16:46 (11) | 18:05 24 17:26 (1) | 19:58 | 20:48 | 21:28
10 | 08:17 15:46 (12) | 07:38 16:17 (3) | 06:40 17:02 (1) | 06:29 | 05:28 | 04:54
| 16:22 2 15:48(12) | 17:16 26 16:46 (11) | 18:06 23 17:25(1) | 19:59 | 20:49 | 21:29
11 | 08:16 15:45 (12) | 07:36 16:18 (3) | 06:37 17:02 (1) | 06:27 | 05:27 | 04:54
| 16:24 5 15:50(12) | 17:18 25 16:46 (11) | 18:08 22 17:24 (1) | 20:01 | 20:51 | 21:30
12| 08:15 15:45 (12) | 07:34 16:20 (3) | 06:35 17:03 (1) | 06:24 | 05:25 | 04:53
| 16:25 7 15:52(12) | 17:19 20 16:46 (11) | 18:10 20 17:23(1) | 20:03 | 20:53 | 21:30
13 | 08:15 15:45 (12) | 07:32 16:23 (3) | 06:33 17:04 (1) | 06:22 | 05:24 | 04:53
| 16:27 9  15:54 (12) | 17:21 13 16:45(11) | 18:12 18 17:22(1) | 20:04 | 20:54 | 21:31
14 | 08:14 15:45 (12) | 07:30 16:37 (11) | 06:31 17:05 (1) | 06:20 | 05:22 | 04:53
| 16:28 10 15:55(12) | 17:23 7 16:44(11) | 18:13 14 17:19 (1) | 20:06 | 20:56 | 21:32
15 | 08:13 15:45 (12) | 07:28 | 06:28 17:08 (1) | 06:18 | 05:20 | 04:53
| 16:30 11 15:56 (12) | 17:25 | 18:15 9 17:17 (1) | 20:08 | 20:57 | 21:32
16 | 08:12 15:45 (12) | 07:26 | 06:26 | 06:16 | 05:19 | 04:53
| 16:31 11 15:56 (12) | 17:27 | 18:17 | 20:10 | 20:59 | 21:33
17 | 08:11 15:46 (12) | 07:24 | 06:24 | 06:13 | 05:17 | 04:52
| 16:33 11 15:57 (12) | 17:29 | 18:19 | 20:11 | 21:00 | 21:33
18 | 08:10 15:46 (12) | 07:22 | 06:21 | 06:11 | 05:16 | 04:52
| 16:35 11 15:57(12) | 17:30 | 18:20 [20:13 | 21:02 | 21:34
19 | 08:09 15:47 (12) | 07:20 | 06:19 | 06:09 | 05:15 | 04:52
| 16:36 10 15:57 (12) | 17:32 | 18:22 | 20:15 | 21:03 | 21:34
20 | 08:08 15:47 (12) | 07:18 | 06:17 | 06:07 | 05:13 | 04:53
| 16:38 9 15:56(12) | 17:34 | 18:24 | 20:16 | 21:05 | 21:34
21 | 08:07 15:48 (12) | 07:16 | 06:15 | 06:05 | 05:12 | 04:53
| 16:40 12 16:04 (10) | 17:36 | 18:25 | 20:18 | 21:06 | 21:34
22 | 08:06 15:50 (12) | 07:14 | 06:12 | 06:03 | 05:10 | 04:53
| 16:41 13 16:06 (10) | 17:38 | 18:27 | 20:20 | 21:08 | 21:35
23 | 08:05 15:57 (10) | 07:12 | 06:10 | 06:01 | 05:09 | 04:53
| 16:43 10 16:07 (10) | 17:40 | 18:29 | 20:21 |21:09 | 21:35
24 | 08:04 15:57 (10) | 07:10 | 06:08 | 05:59 | 05:08 | 04:53
| 16:45 11 16:08 (10) | 17:41 | 18:30 | 20:23 | 21:10 | 21:35
25 | 08:03 15:57 (10) | 07:08 | 06:05 | 05:57 | 05:07 | 04:54
| 16:46 12 16:09 (10) | 17:43 | 18:32 | 20:25 | 21:12 | 21:35
26 | 08:01 15:57 (10) | 07:06 | 06:03 | 05:55 | 05:06 | 04:54
| 16:48 12 16:09 (10) | 17:45 | 18:34 | 20:26 | 21:13 | 21:35
27 | 08:00 15:57 (10) | 07:04 | 06:01 | 05:53 | 05:05 | 04:55
| 16:50 13 16:10 (10) | 17:47 | 18:36 | 20:28 | 21:14 | 21:35
28 | 07:59 15:57 (10) | 07:02 | 05:58 | 05:51 | 05:04 | 04:55
| 16:52 13 16:10 (10) | 17:49 | 18:37 [20:30 | 21:16 | 21:35
29 | 07:57 15:58 (10) | | 06:56 | 05:49 | 05:03 | 04:56
| 16:54 13 16:11 (10) | | 19:39 | 20:31 | 21:17 | 21:35
30 | 07:56 15:58 (10) | | 06:54 | 05:47 | 05:02 | 04:56
| 16:55 17 16:25 (3) | | 19:41 | 20:33 | 21:18 | 21:34
31| 07:54 15:59 (10) | | 06:52 | | 05:01 |
| 16:57 20 16:27 (3) | | 19:42 | | 21:19 |
Sonnenscheinstunden | 259 | 278 | 367 | 416 | 485 | 498
astr.max.mogl.Beschattung | 242 | 273 | 282 | | |

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

Tag im Monat Sonnenaufgang

Sonnenuntergang (SS:MM)

(SS:MM)

Minuten mit Schatten

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

windPRO 3.1.633 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk

20620812:18/5  WINAPRO .

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



Projekt:

LQM

SHADOW - Kalender

Lizenzierter Anwender:
VSB Neue Energien Deutschland GmbH
Schweizer StraBe 3a
DE-01069 Dresden

+49 (0) 351 /211 83 - 46
Bernd.Hemmers / marina.eismann@vsb.energy

Berechnet:

29.06.2018 12:00/3.1.633

Berechnung: 18060_PG_GB 24 WEA+2xV150-4,2MW+ 1xV136-4,2MW_BHe_mit_Abschaltung Schattenrezeptor: D - 10 4
Voraussetzungen fiir Berechnung des Schattenwurfs
Die dargestellten Zeiten sind die astronomisch maximal mdgliche Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint taglich von Sonnenauf- bis -untergang
Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb
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| Oktober

| 16:55
17:51 (1) | 06:58
17:55 (1) | 16:53
17:47 (1) | 06:59
17:59 (1) | 16:52
17:45 (1) | 07:01
18:01 (1) | 16:50
| 07:03
| 16:48
| 332
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| November

17:42 (1) | 07:05
18:01 (1) | 16:46
17:41 (1) | 07:06
18:02 (1) | 16:44
17:41 (1) | 07:08
18:03 (1) | 16:42
17:39 (1) | 07:10
18:02 (1) | 16:40
17:39 (1) | 07:12
18:02 (1) | 16:39
17:39 (1) | 07:14
18:02 (1) | 16:37
17:38 (1) | 07:15
18:01 (1) | 16:35
17:39 (1) | 07:17
18:01 (1) | 16:34
17:39 (1) | 07:19
18:00 (1) | 16:32
17:40 (1) | 07:21
17:59 (1) | 16:30
17:40 (1) | 07:23
17:57 (1) | 16:29
17:42 (1) | 07:24
17:55 (1) | 16:27
17:46 (1) | 07:26
17:51 (1) | 16:26
| 07:28
| 16:24
| 07:30
| 16:23
| 07:31
| 16:21
| 07:33
| 16:20
| 07:35
| 16:19
| 07:36
| 16:18
| 07:38
| 16:16
| 07:40
| 16:15
| 07:41
| 16:14
| 07:43
| 16:13
| 07:45
| 16:12
| 07:46
| 16:11
| 07:48
| 16:10
16:09 (11) | 07:49
16:11 (11) | 16:09
16:07 (11) | 07:51
16:14 (11) | 16:08
15:51 (3) | 07:52
16:15 (11) | 16:07
15:49 (3) | 07:54
16:16 (11) | 16:06
15:46 (3) |
16:15 (11) |
| 267
|

27

26

24

20

18

18

18

17

16

19

19

17

12

13

13

13

12

11

10

13

12

9

10

11

11

11

11

10

437

| Dezember

15:46 (3) | 07:55
16:15 (11) | 16:06
15:45 (3) | 07:57
16:14 (11) | 16:05
15:45 (3) | 07:58
16:12 (11) | 16:04
15:44 (3) | 08:00
16:10 (11) | 16:04
15:45 (3) | 08:01
16:03 (3) | 16:03
15:45 (3) | 08:02
16:03 (3) | 16:03
15:45 (3) | 08:03
16:03 (3) | 16:03
15:46 (3) | 08:05
16:03 (3) | 16:02
15:35 (10) | 08:06
16:02 (3) | 16:02
15:32 (10) | 08:07
16:00 (3) | 16:02
15:31 (10) | 08:08
15:58 (3) | 16:02
15:30 (10) | 08:09
15:57 (3) | 16:01
15:30 (10) | 08:10
15:42 (10) | 16:01
15:30 (10) | 08:11
15:43 (10) | 16:01
15:29 (10) | 08:12
15:42 (10) | 16:01
15:29 (10) | 08:13
15:42 (10) | 16:02
15:30 (10) | 08:14
15:42 (10) | 16:02
15:31 (10) | 08:14
15:42 (10) | 16:02
15:32 (10) | 08:15
15:42 (10) | 16:02
15:25 (12) | 08:16
15:41 (10) | 16:03
15:24 (12) | 08:16
15:40 (10) | 16:03
15:23 (12) | 08:17
15:32 (12) | 16:04
15:23 (12) | 08:17
15:33 (12) | 16:04
15:23 (12) | 08:18
15:34 (12) | 16:05
15:24 (12) | 08:18
15:35 (12) | 16:05
15:23 (12) | 08:19
15:34 (12) | 16:06
15:24 (12) | 08:19
15:35 (12) | 16:07
15:25 (12) | 08:19
15:35 (12) | 16:07
15:25 (12) | 08:19
15:34 (12) | 16:08
15:26 (12) | 08:19
15:33 (12) | 16:09
| 08:19
| 16:10
| 244
|

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

Tag im Monat Sonnenaufgang

(SS:MM)

Sonnenuntergang (SS:MM)

Minuten mit Schatten

Zeitpunkt (SS:MM) Schattenanfang

windPRO 3.1.633 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk

Zeitpunkt (SS:MM) Schattenende

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

15:27 (12)
15:32 (12)
15:29 (12)
15:32 (12)

20620812:18/6  WINAPRO .



Projekt:

LQM

SHADOW - Kalender

Berechnung: 18060_PG_GB 24 WEA+2xV150-4,2MW+ 1xV136-4,2MW_BHe_mit_AbschaltungSchattenrezeptor: E - IO 5 Ost

Voraussetzungen fiir Berechnung des Schattenwurfs
Die dargestellten Zeiten sind die astronomisch maximal mdgliche Beschattungsdauer, berechnet unter folgenden Annahmen:

Die Sonne scheint tdglich von Sonnenauf- bis -untergang

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

| Januar

8:11

26 | 08:01

| 16:48

27 | 08:00

| 16:50

28 | 07:58

| 16:52

29 | 07:57

| 16:54

30 | 07:56

| 16:55

31| 07:54

| 16:57
Sonnenscheinstunden | 259

astr.max.mogl.Beschattung |

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

Tag im Monat Sonnenaufgang

Sonnenuntergang (SS:MM)

21

20

20

21

21

21

21

21

26

28

29

31

31

32

31

30

30

28

25

20

14

14

12

10

10

16

19

22

633

| Februar

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

(SS:MM)

25

27

28

30

30

32

32

33

33

33

43

46

47

47

46

45

43

37

33

24

13

773

Minuten mit Schatten

| Mérz

15:16 (8) | 07:00
15:41 (8) | 17:50
15:15 (8) | 06:57
15:42 (8) | 17:52
15:14 (8) | 06:55
15:42 (8) | 17:54
15:14 (8) | 06:53
15:44 (8) | 17:56
15:14 (8) | 06:51
15:44 (8) | 17:58
15:13 (8) | 06:49
15:45 (8) | 17:59
15:13 (8) | 06:46
15:45 (8) | 18:01
15:12 (8) | 06:44
15:45 (8) | 18:03
15:12 (8) | 06:42
15:45 (8) | 18:05
15:13 (8) | 06:40
15:46 (8) | 18:06
15:13 (8) | 06:37
16:38 (14) | 18:08
15:14 (8) | 06:35
16:41 (14) | 18:10
15:14 (8) | 06:33
16:42 (14) | 18:12
15:14 (8) | 06:31
16:43 (14) | 18:13
15:15 (8) | 06:28
16:44 (14) | 18:15
15:16 (8) | 06:26
16:44 (14) | 18:17
15:17 (8) | 06:24
16:45 (14) | 18:18
15:18 (8) | 06:21
16:45 (14) | 18:20
15:20 (8) | 06:19
16:44 (14) | 18:22
15:21 (8) | 06:17
16:43 (14) | 18:24
15:25 (8) | 06:15
16:42 (14) | 18:25
16:28 (14) | 06:12
16:41 (14) | 18:27
16:31 (14) | 06:10
16:39 (14) | 18:29
| 06:08
| 18:30
| 06:05
| 18:32
| 06:03
| 18:34
| 06:01
| 18:36
| 05:58
| 18:37
| 06:56
| 19:39
| 06:54
| 19:41
| 06:52
| 19:42
| 367
|

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

windPRO 3.1.633 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk

11

12

13

12

11

8

10

13

16

16

29

36

40

43

43

41

35

37

37

39

39

39

39

39

38

38

746

Lizenzierter Anwender:
VSB Neue Energien Deutschland GmbH
Schweizer StraBe 3a
DE-01069 Dresden

+49 (0) 351 /21183 - 46

Bernd.Hemmers / marina.eismann@vsb.energy

Berechnet:

29.06.2018 12:00/3.1.633

| April

| 06:49
| 19:44
| 06:47
| 19:46
| 06:45
| 19:47
17:25 (13) | 06:42
17:28 (13) | 19:49
17:22 (13) | 06:40
17:31 (13) | 19:51
17:21 (13) | 06:38
17:32 (13) | 19:53
17:20 (13) | 06:36
17:32 (13) | 19:54
17:19 (13) | 06:33
17:32 (13) | 19:56
17:20 (13) | 06:31
17:32 (13) | 19:58
17:20 (13) | 06:29
17:31 (13) | 19:59
17:21 (13) | 06:27
17:29 (13) | 20:01
17:26 (7) | 06:24
17:36 (7) | 20:03
17:24 (7) | 06:22
17:37 (7) | 20:04
17:22 (7) | 06:20
17:38 (7) | 20:06
17:22 (7) | 06:18
17:38 (7) | 20:08
16:47 (9) | 06:16
17:38 (7) | 20:09
16:42 (9) | 06:13
17:37 (7) | 20:11
16:40 (9) | 06:11
17:37 (7) | 20:13
16:38 (9) | 06:09
17:37 (7) | 20:15
16:36 (9) | 06:07
17:34 (7) | 20:16
16:35 (9) | 06:05
17:32 (7) | 20:18
16:34 (9) | 06:03
17:09 (9) | 20:20
16:32 (9) | 06:01
17:09 (9) | 20:21
16:32 (9) | 05:59
17:09 (9) | 20:23
16:31 (9) | 05:57
17:10 (9) | 20:25
16:31 (9) | 05:55
17:10 (9) | 20:26
16:30 (9) | 05:53
17:09 (9) | 20:28
16:30 (9) | 05:51
17:09 (9) | 20:30
17:30 (9) | 05:49
18:09 (9) | 20:31
17:30 (9) | 05:47
18:08 (9) | 20:33

17:30 (9) |

18:08 (9) |
| 416

|

w

6

39

41

41

38

36

30

20

14

17

19

22

23

27

31

35

36

36

35

32

29

22

15

12

707

20620812:18/7  WINAPRO .

17:31 (9) | 05:45
18:07 (9) | 20:35
17:30 (9) | 05:43
19:20 (12) | 20:36
17:31 (9) | 05:41
19:22 (12) | 20:38
17:32 (9) | 05:39
19:23 (12) | 20:40
17:34 (9) | 05:37
19:24 (12) | 20:41
17:34 (9) | 05:35
19:23 (12) | 20:43
17:36 (9) | 05:34
19:22 (12) | 20:45
17:39 (9) | 05:32
19:20 (12) | 20:46
17:43 (9) | 05:30
17:51 (9) | 20:48

| 05:28

| 20:49

| 05:27

| 20:51

| 05:25

| 20:53
19:08 (6) | 05:24
19:16 (6) | 20:54
19:05 (6) | 05:22
19:19 (6) | 20:56
19:03 (6) | 05:20
19:20 (6) | 20:57
19:02 (6) | 05:19
19:21 (6) | 20:59
19:00 (6) | 05:17
19:22 (6) | 21:00
18:59 (6) | 05:16
19:22 (6) | 21:02
18:58 (6) | 05:15
19:47 (10) | 21:03
18:58 (6) | 05:13
19:49 (10) | 21:05
18:57 (6) | 05:12
19:50 (10) | 21:06

18:57 (6) | 05:11
19:51 (10) | 21:07
18:57 (6) | 05:09
19:51 (10) | 21:09
18:58 (6) | 05:08
19:51 (10) | 21:10
18:58 (6) | 05:07
19:50 (10) | 21:12
18:59 (6) | 05:06
19:49 (10) | 21:13
18:59 (6) | 05:05
19:46 (10) | 21:14
19:02 (6) | 05:04
19:17 (6) | 21:15
19:03 (6) | 05:03
19:15 (6) | 21:17
19:06 (6) | 05:02
19:11 (6) | 21:18

| 05:01

| 21:19

| 485

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



Projekt:

LQM

SHADOW - Kalender

Berechnung: 18060_PG_GB 24 WEA+2xV150-4,2MW+ 1xV136-4,2MW_BHe_mit_AbschaltungSchattenrezeptor: E - IO 5 Ost
Voraussetzungen fiir Berechnung des Schattenwurfs
Die dargestellten Zeiten sind die astronomisch maximal mdgliche Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint tdglich von Sonnenauf- bis -untergang
Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb

Sonnenscheinstunden |

| Juli
1| 04:57
| 21:34
2 | 04:57
| 21:34
3| 04:58
| 21:33
4| 04:59
| 21:33
5| 05:00
| 21:33
6 | 05:01
| 21:32
7 | 05:01
| 21:31
8] 05:02
| 21:31
9] 05:03
| 21:30
10 | 05:04
| 21:29
11 | 05:05
| 21:29
12 | 05:06
| 21:28
13 | 05:08
| 21:27
14 | 05:09
| 21:26
15| 05:10
| 21:25
16 | 05:11
| 21:24
171 05:12
| 21:23
18 ] 05:13
| 21:22
19 | 05:15
| 21:21
20 | 05:16
| 21:20
21| 05:17
| 21:18
22 | 05:19
| 21:17
23| 05:20
| 21:16
24 ] 05:21
| 21:15
25 | 05:23
| 21:13
26 | 05:24
| 21:12
27 | 05:26
| 21:10
28 | 05:27
| 21:09
29 | 05:29
| 21:07
30 | 05:30
| 21:06
31| 05:32
| 21:04
501

astr.max.mdgl.Beschattung |

| August

5:33
1:03
5:35
1:01
5:36
0:59
5:38
0:58
5:39
0:56
5:41
0:54
5:42
0:52
5:44
0:50

NONONONONONONONO

13

16

24

30

33

34

36

36

35

31

27

22

22

20

17

13

424

| September

6:22
0:01
6:24
9:59
6:26
9:56
6:27
9:54
6:29
9:52
6:31
9:50
6:32
9:47
6:34
9:45
6:35
9:43
6:37
9:40
6:39
9:38
| 06:40
| 19:36
19:13 (6) | 06:42
19:20 (6) | 19:33
19:10 (6) | 06:43
19:23 (6) | 19:31
19:08 (6) | 06:45
19:24 (6) | 19:29
19:07 (6) | 06:47
19:55 (10) | 19:26
19:05 (6) | 06:48
19:56 (10) | 19:24
19:05 (6) | 06:50
19:57 (10) | 19:22
19:04 (6) | 06:52
19:57 (10) | 19:20
19:03 (6) | 06:53
19:57 (10) | 19:17
19:03 (6) | 06:55
19:57 (10) | 19:15
19:02 (6) | 06:56
19:55 (10) | 19:13
19:02 (6) | 06:58
19:53 (10) | 19:10
19:02 (6) | 07:00
19:51 (10) | 19:08
19:03 (6) | 07:01
19:25 (6) | 19:06
19:02 (6) | 07:03
19:24 (6) | 19:03
19:03 (6) | 07:05
19:23 (6) | 19:01
19:04 (6) | 07:06
19:21 (6) | 18:59
19:06 (6) | 07:08
19:19 (6) | 18:56
19:08 (6) | 07:10
19:16 (6) | 18:54
|

|
| 381
|

HOHEFOFEF,OFHOFHFOFHOFHOFEFOFEFOFONDO

7

20

30

36

39

41

40

38

36

38

38

38

40

40

38

38

38

36

36

41

44

42

42

39

33

21

16

14

959

| Oktober

| 07:11
| 18:52
| 07:13
| 18:49
17:42 (9) | 07:14
17:49 (9) | 18:47
17:36 (9) | 07:16
19:17 (12) | 18:45
17:33(9) | 07:18
19:19 (12) | 18:43
17:30 (9) | 07:19
19:19 (12) | 18:40
17:29 (9) | 07:21
19:20 (12) | 18:38
17:27 (9) | 07:23
19:18 (12) | 18:36
17:26 (9) | 07:25
19:16 (12) | 18:34
17:24 (9) | 07:26
19:13 (12) | 18:31
17:23 (9) | 07:28
17:59 (9) | 18:29
17:22 (9) | 07:30
18:00 (9) | 18:27
17:21 (9) | 07:31
17:59 (9) | 18:25
17:21 (9) | 07:33
17:59 (9) | 18:22
17:19 (9) | 07:35
17:59 (9) | 18:20
17:19 (9) | 07:36
17:59 (9) | 18:18
17:19 (9) | 07:38
17:57 (9) | 18:16
17:19 (9) | 07:40
17:57 (9) | 18:14
17:19 (9) | 07:42
17:57 (9) | 18:12
17:19 (9) | 07:43
17:55 (9) | 18:10
17:19 (9) | 07:45
17:55 (9) | 18:08
17:19 (9) | 07:47
18:16 (7) | 18:05
17:20 (9) | 07:49
18:19 (7) | 18:03
17:22 (9) | 07:50
18:20 (7) | 18:01
17:22 (9) | 06:52
18:20 (7) | 16:59
17:24 (9) | 06:54
18:20 (7) | 16:57
17:27 (9) | 06:56
18:20 (7) | 16:55
17:32 (9) | 06:57
18:19 (7) | 16:53
18:03 (7) | 06:59
18:19 (7) | 16:52
18:04 (7) | 07:01
18:18 (7) | 16:50
| 07:03
| 16:48
| 332

I

-

1

12

10

12

13

13

12

10

10

14

28

34

39

43

45

47

47

47

45

43

35

577

Lizenzierter Anwender:

VSB Neue Energien Deutschland GmbH
Schweizer StraBe 3a

DE-01069 Dresden

+49 (0) 351 /211 83 - 46
Bernd.Hemmers / marina.eismann@vsb.energy

Berechnet:

29.06.2018 12:00/3.1.633

| November

18:04 (7) | 07:05
18:15 (7) | 16:46
18:01 (13) | 07:06
18:13 (7) | 16:44
17:59 (13) | 07:08
18:09 (13) | 16:42
17:57 (13) | 07:10
18:09 (13) | 16:40
17:56 (13) | 07:12
18:09 (13) | 16:39
17:56 (13) | 07:14
18:09 (13) | 16:37
17:56 (13) | 07:15
18:08 (13) | 16:35
17:57 (13) | 07:17
18:07 (13) | 16:34
17:58 (13) | 07:19
18:05 (13) | 16:32
| 07:21
| 16:30
07:22
6:29
7:24
6:27
7:26
6:26
7:28
6:24
7:29
6:23
7:31
6:21
7:33
6:20
07:35
| 16:19
17:01 (14) | 07:36
17:11 (14) | 16:18
16:59 (14) | 07:38
17:13 (14) | 16:16
15:54 (8) | 07:40
17:13 (14) | 16:15
15:51 (8) | 07:41
17:13 (14) | 16:14
15:49 (8) | 07:43
17:14 (14) | 16:13
15:47 (8) | 07:45
17:14 (14) | 16:12
14:46 (8) | 07:46
16:14 (14) | 16:11
14:45 (8) | 07:48
16:14 (14) | 16:10
14:44 (8) | 07:49
16:13 (14) | 16:09
14:44 (8) | 07:51
16:13 (14) | 16:08
14:43 (8) | 07:52
16:11 (14) | 16:07
14:43 (8) | 07:54
16:10 (14) | 16:06
14:42 (8) |
16:05 (14) |
| 267
|

HOHOROHOROKOR

33

33

33

32

31

30

30

28

26

24

21

19

16

10

10

12

14

14

20

25

27

30

30

32

32

31

31

684

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

Tag im Monat

Sonnenaufgang

(SS:MM)
Sonnenuntergang (SS:MM)

Minuten mit Schatten

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

windPRO 3.1.633 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk

| Dezember

14:42 (8) | 07:55
15:15 (8) | 16:06
14:42 (8) | 07:57
15:15 (8) | 16:05
14:42 (8) | 07:58
15:15 (8) | 16:04
14:43 (8) | 08:00
15:15 (8) | 16:04
14:43 (8) | 08:01
15:14 (8) | 16:03
14:44 (8) | 08:02
15:14 (8) | 16:03
14:44 (8) | 08:03
15:14 (8) | 16:03
14:45 (8) | 08:05
15:13 (8) | 16:02
14:46 (8) | 08:06
15:12 (8) | 16:02
14:47 (8) | 08:07
15:11 (8) | 16:02
14:49 (8) | 08:08
15:10 (8) | 16:02
14:50 (8) | 08:09
15:09 (8) | 16:01
14:52 (8) | 08:10
15:08 (8) | 16:01
14:54 (8) | 08:11
15:04 (8) | 16:01
| 08:12
| 16:01
15:18 (15) | 08:13
15:20 (15) | 16:02
15:15 (15) | 08:14
15:23 (15) | 16:02
15:14 (15) | 08:14
15:24 (15) | 16:02
15:14 (15) | 08:15
15:26 (15) | 16:02
15:13 (15) | 08:16
15:27 (15) | 16:03
15:12 (15) | 08:16
15:26 (15) | 16:03
14:40 (16) | 08:17
15:27 (15) | 16:04
14:39 (16) | 08:17
15:28 (15) | 16:04
14:38 (16) | 08:18
15:28 (15) | 16:05
14:37 (16) | 08:18
15:29 (15) | 16:05
14:36 (16) | 08:18
15:28 (15) | 16:06
14:36 (16) | 08:19
15:29 (15) | 16:07
14:36 (16) | 08:19
15:29 (15) | 16:08
14:36 (16) | 08:19
15:28 (15) | 16:08
14:36 (16) | 08:19
15:28 (15) | 16:09
| 08:19
| 16:10
| 244
|

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

29

27

26

21

21

21

21

20

20

20

20

20

19

20

19

20

19

19

19

19

18

18

19

19

19

19

20

19

20

20

20

631

14:36 (16)
15:27 (15)
14:37 (16)
15:27 (15)
14:36 (16)
15:26 (15)
14:37 (16)
14:58 (16)
14:37 (16)
14:58 (16)
14:38 (16)
14:59 (16)
14:38 (16)
14:59 (16)
14:39 (16)
14:59 (16)
14:39 (16)
14:59 (16)
14:40 (16)
15:00 (16)
14:41 (16)
15:01 (16)
14:41 (16)
15:01 (16)
14:42 (16)
15:01 (16)
14:42 (16)
15:02 (16)
14:43 (16)
15:02 (16)
14:42 (16)
15:02 (16)
14:43 (16)
15:02 (16)
14:44 (16)
15:03 (16)
14:45 (16)
15:04 (16)
14:45 (16)
15:04 (16)
14:46 (16)
15:04 (16)
14:46 (16)
15:04 (16)
14:47 (16)
15:06 (16)
14:47 (16)
15:06 (16)
14:47 (16)
15:06 (16)
14:47 (16)
15:06 (16)
14:48 (16)
15:08 (16)
14:49 (16)
15:08 (16)
14:49 (16)
15:09 (16)
14:49 (16)
15:09 (16)
14:50 (16)
15:10 (16)

2062081218/ WINAPRO .



Projekt:

LQM

SHADOW - Kalender

Berechnung: 18060_PG_GB 24 WEA+2xV150-4,2MW+ 1xV136-4,2MW_BHe_mit_AbschaltungSchattenrezeptor: F - IO 5 Sud

Voraussetzungen fiir Berechnung des Schattenwurfs
Die dargestellten Zeiten sind die astronomisch maximal mdgliche Beschattungsdauer, berechnet unter folgenden Annahmen:

Die Sonne scheint tdglich von Sonnenauf- bis -untergang

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

| Januar

8:11

26 | 08:01

| 16:48

27 | 08:00

| 16:50

28 | 07:58

| 16:52

29 | 07:57

| 16:54

30 | 07:56

| 16:55

31| 07:54

| 16:57
Sonnenscheinstunden | 259

astr.max.mogl.Beschattung |

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

Tag im Monat Sonnenaufgang

Sonnenuntergang (SS:MM)

21

20

20

21

21

21

21

21

26

28

29

31

31

32

32

30

30

28

25

20

14

14

12

10

10

16

19

22

634

| Februar

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

(SS:MM)

25

27

28

30

31

32

32

33

33

33

44

46

47

47

46

45

43

38

33

24

13

776

Minuten mit Schatten

| Mérz

15:16 (8) | 07:00
15:41 (8) | 17:50
15:15 (8) | 06:57
15:42 (8) | 17:52
15:14 (8) | 06:55
15:42 (8) | 17:54
15:14 (8) | 06:53
15:44 (8) | 17:56
15:14 (8) | 06:51
15:45 (8) | 17:58
15:13 (8) | 06:49
15:45 (8) | 17:59
15:13 (8) | 06:46
15:45 (8) | 18:01
15:12 (8) | 06:44
15:45 (8) | 18:03
15:12 (8) | 06:42
15:45 (8) | 18:05
15:13 (8) | 06:40
15:46 (8) | 18:06
15:13 (8) | 06:37
16:38 (14) | 18:08
15:13 (8) | 06:35
16:41 (14) | 18:10
15:14 (8) | 06:33
16:42 (14) | 18:12
15:14 (8) | 06:31
16:43 (14) | 18:13
15:15 (8) | 06:28
16:44 (14) | 18:15
15:16 (8) | 06:26
16:44 (14) | 18:17
15:17 (8) | 06:24
16:45 (14) | 18:18
15:18 (8) | 06:21
16:45 (14) | 18:20
15:20 (8) | 06:19
16:44 (14) | 18:22
15:21 (8) | 06:17
16:43 (14) | 18:24
15:25 (8) | 06:15
16:42 (14) | 18:25
16:28 (14) | 06:12
16:41 (14) | 18:27
16:31 (14) | 06:10
16:39 (14) | 18:29
| 06:08
| 18:30
| 06:05
| 18:32
| 06:03
| 18:34
| 06:01
| 18:36
| 05:58
| 18:37
| 06:56
| 19:39
| 06:54
| 19:41
| 06:52
| 19:42
| 367
|

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

windPRO 3.1.633 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk

11

12

13

12

11

8

10

13

16

16

28

36

40

42

43

41

35

37

37

39

39

39

39

39

38

37

743

Lizenzierter Anwender:
VSB Neue Energien Deutschland GmbH
Schweizer StraBe 3a
DE-01069 Dresden

+49 (0) 351 /21183 - 46

Bernd.Hemmers / marina.eismann@vsb.energy

Berechnet:

29.06.2018 12:00/3.1.633

| April

| 06:49
| 19:44
| 06:47
| 19:46
| 06:45
| 19:47
17:25 (13) | 06:42
17:28 (13) | 19:49
17:22 (13) | 06:40
17:31 (13) | 19:51
17:21 (13) | 06:38
17:32 (13) | 19:53
17:20 (13) | 06:36
17:32 (13) | 19:54
17:19 (13) | 06:33
17:32 (13) | 19:56
17:20 (13) | 06:31
17:32 (13) | 19:58
17:20 (13) | 06:29
17:31 (13) | 19:59
17:21 (13) | 06:27
17:29 (13) | 20:01
17:26 (7) | 06:24
17:36 (7) | 20:03
17:24 (7) | 06:22
17:37 (7) | 20:04
17:22 (7) | 06:20
17:38 (7) | 20:06
17:22 (7) | 06:18
17:38 (7) | 20:08
16:47 (9) | 06:16
17:38 (7) | 20:09
16:42 (9) | 06:13
17:37 (7) | 20:11
16:40 (9) | 06:11
17:37 (7) | 20:13
16:38 (9) | 06:09
17:36 (7) | 20:15
16:36 (9) | 06:07
17:34 (7) | 20:16
16:35 (9) | 06:05
17:32 (7) | 20:18
16:34 (9) | 06:03
17:09 (9) | 20:20
16:32 (9) | 06:01
17:09 (9) | 20:21
16:32 (9) | 05:59
17:09 (9) | 20:23
16:31 (9) | 05:57
17:10 (9) | 20:25
16:31 (9) | 05:55
17:10 (9) | 20:26
16:30 (9) | 05:53
17:09 (9) | 20:28
16:30 (9) | 05:51
17:09 (9) | 20:30
17:30 (9) | 05:49
18:09 (9) | 20:31
17:30 (9) | 05:47
18:08 (9) | 20:33

17:30 (9) |

18:07 (9) |
| 416

|

w

6

39

40

40

38

36

30

20

14

17

19

21

23

27

31

34

35

36

34

32

29

22

15

11

696

20620812:18/9  WINAPRO .

17:31 (9) | 05:45
18:07 (9) | 20:35
17:30 (9) | 05:43
19:20 (12) | 20:36
17:31 (9) | 05:41
19:22 (12) | 20:38
17:32 (9) | 05:39
19:23 (12) | 20:40
17:34 (9) | 05:37
19:24 (12) | 20:41
17:34 (9) | 05:35
19:23 (12) | 20:43
17:36 (9) | 05:34
19:22 (12) | 20:45
17:39 (9) | 05:32
19:20 (12) | 20:46
17:44 (9) | 05:30
17:50 (9) | 20:48

| 05:28

| 20:49

| 05:27

| 20:51

| 05:25

| 20:53
19:08 (6) | 05:24
19:16 (6) | 20:54
19:05 (6) | 05:22
19:19 (6) | 20:56
19:03 (6) | 05:20
19:20 (6) | 20:57
19:02 (6) | 05:19
19:21 (6) | 20:59
19:01 (6) | 05:17
19:22 (6) | 21:00
18:59 (6) | 05:16
19:22 (6) | 21:02
18:58 (6) | 05:15
19:47 (10) | 21:03
18:58 (6) | 05:13
19:49 (10) | 21:05
18:58 (6) | 05:12
19:50 (10) | 21:06

18:57 (6) | 05:11
19:51 (10) | 21:07
18:57 (6) | 05:09
19:51 (10) | 21:09
18:58 (6) | 05:08
19:51 (10) | 21:10
18:58 (6) | 05:07
19:50 (10) | 21:12
18:59 (6) | 05:06
19:49 (10) | 21:13
18:59 (6) | 05:05
19:46 (10) | 21:14
19:02 (6) | 05:04
19:17 (6) | 21:15
19:03 (6) | 05:03
19:14 (6) | 21:17
19:07 (6) | 05:02
19:10 (6) | 21:18

| 05:01

| 21:19

| 485

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



Projekt:

LQM

SHADOW - Kalender

Berechnung: 18060_PG_GB 24 WEA+2xV150-4,2MW+ 1xV136-4,2MW_BHe_mit_AbschaltungSchattenrezeptor: F - IO 5 Siid
Voraussetzungen fiir Berechnung des Schattenwurfs
Die dargestellten Zeiten sind die astronomisch maximal mdgliche Beschattungsdauer, berechnet unter folgenden Annahmen:
Die Sonne scheint tdglich von Sonnenauf- bis -untergang
Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung
Die Windenergieanlage/n ist/sind immer in Betrieb

Sonnenscheinstunden |

| Juli
1| 04:57
| 21:34
2 | 04:57
| 21:34
3| 04:58
| 21:33
4| 04:59
| 21:33
5| 05:00
| 21:33
6 | 05:01
| 21:32
7 | 05:01
| 21:31
8] 05:02
| 21:31
9] 05:03
| 21:30
10 | 05:04
| 21:29
11 | 05:05
| 21:29
12 | 05:06
| 21:28
13 | 05:08
| 21:27
14 | 05:09
| 21:26
15| 05:10
| 21:25
16 | 05:11
| 21:24
171 05:12
| 21:23
18 ] 05:13
| 21:22
19 | 05:15
| 21:21
20 | 05:16
| 21:20
21| 05:17
| 21:18
22 | 05:19
| 21:17
23| 05:20
| 21:16
24 ] 05:21
| 21:15
25 | 05:23
| 21:13
26 | 05:24
| 21:12
27 | 05:26
| 21:10
28 | 05:27
| 21:09
29 | 05:29
| 21:07
30 | 05:30
| 21:06
31| 05:32
| 21:04
501

astr.max.mdgl.Beschattung |

| August

5:33
1:03
5:35
1:01
5:36
0:59
5:38
0:58
5:39
0:56
5:41
0:54
5:42
0:52
5:44
0:50

NONONONONONONONO

13

16

24

28

32

34

36

35

34

30

27

22

21

19

17

13

414

| September

6:22
0:01
6:24
9:59
6:26
9:56
6:27
9:54
6:29
9:52
6:31
9:50
6:32
9:47
6:34
9:45
6:35
9:43
6:37
9:40
6:39
9:38
| 06:40
| 19:36
19:13 (6) | 06:42
19:19 (6) | 19:33
19:10 (6) | 06:43
19:23 (6) | 19:31
19:08 (6) | 06:45
19:24 (6) | 19:29
19:07 (6) | 06:47
19:55 (10) | 19:26
19:05 (6) | 06:48
19:55 (10) | 19:24
19:05 (6) | 06:50
19:57 (10) | 19:22
19:04 (6) | 06:52
19:57 (10) | 19:20
19:03 (6) | 06:53
19:57 (10) | 19:17
19:03 (6) | 06:55
19:57 (10) | 19:15
19:02 (6) | 06:56
19:55 (10) | 19:13
19:03 (6) | 06:58
19:53 (10) | 19:10
19:02 (6) | 07:00
19:51 (10) | 19:08
19:03 (6) | 07:01
19:25 (6) | 19:06
19:03 (6) | 07:03
19:24 (6) | 19:03
19:04 (6) | 07:05
19:23 (6) | 19:01
19:04 (6) | 07:06
19:21 (6) | 18:59
19:06 (6) | 07:08
19:19 (6) | 18:56
19:08 (6) | 07:10
19:15 (6) | 18:54
|

|
| 381
|

HOHEFOFEF,OFHOFHFOFHOFHOFEFOFEFOFONDO

6

20

30

36

39

40

41

38

36

38

38

38

39

40

38

38

38

36

36

41

43

42

42

39

33

18

16

14

953

| Oktober

| 07:11
| 18:52
| 07:13
| 18:49
17:42 (9) | 07:14
17:48 (9) | 18:47
17:36 (9) | 07:16
19:17 (12) | 18:45
17:33(9) | 07:18
19:19 (12) | 18:43
17:30 (9) | 07:19
19:19 (12) | 18:40
17:29 (9) | 07:21
19:20 (12) | 18:38
17:27 (9) | 07:23
19:18 (12) | 18:36
17:25 (9) | 07:25
19:16 (12) | 18:34
17:24 (9) | 07:26
19:13 (12) | 18:31
17:23 (9) | 07:28
17:59 (9) | 18:29
17:22 (9) | 07:30
18:00 (9) | 18:27
17:21 (9) | 07:31
17:59 (9) | 18:25
17:21 (9) | 07:33
17:59 (9) | 18:22
17:19 (9) | 07:35
17:58 (9) | 18:20
17:19 (9) | 07:36
17:59 (9) | 18:18
17:19 (9) | 07:38
17:57 (9) | 18:16
17:19 (9) | 07:40
17:57 (9) | 18:14
17:19 (9) | 07:42
17:57 (9) | 18:12
17:19 (9) | 07:43
17:55 (9) | 18:10
17:19 (9) | 07:45
17:55 (9) | 18:08
17:19 (9) | 07:47
18:16 (7) | 18:05
17:20 (9) | 07:49
18:18 (7) | 18:03
17:22 (9) | 07:50
18:20 (7) | 18:01
17:22 (9) | 06:52
18:20 (7) | 16:59
17:24 (9) | 06:54
18:20 (7) | 16:57
17:27 (9) | 06:56
18:20 (7) | 16:55
17:33 (9) | 06:57
18:19 (7) | 16:53
18:03 (7) | 06:59
18:19 (7) | 16:52
18:04 (7) | 07:01
18:18 (7) | 16:50
| 07:03
| 16:48
| 332
I

-

1

12

10

12

12

13

12

10

10

14

28

34

39

43

45

47

48

47

46

43

35

578

Lizenzierter Anwender:

VSB Neue Energien Deutschland GmbH
Schweizer StraBe 3a

DE-01069 Dresden

+49 (0) 351 /211 83 - 46
Bernd.Hemmers / marina.eismann@vsb.energy

Berechnet:

29.06.2018 12:00/3.1.633

| November

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

14:42 (8) |

16:05 (14) |
| 267

|

HOHOROHOROKOR

33

33

33

33

32

31

30

28

26

25

22

19

15

10

10

12

14

14

20

25

28

30

31

32

32

31

31

690

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

Tag im Monat

Sonnenaufgang

(SS:MM)
Sonnenuntergang (SS:MM)

Minuten mit Schatten

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

windPRO 3.1.633 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk

| Dezember

14:42 (8) | 07:55
15:15 (8) | 16:06
14:42 (8) | 07:57
15:15 (8) | 16:05
14:42 (8) | 07:58
15:15 (8) | 16:04
14:42 (8) | 08:00
15:15 (8) | 16:04
14:43 (8) | 08:01
15:15 (8) | 16:03
14:43 (8) | 08:02
15:14 (8) | 16:03
14:44 (8) | 08:03
15:14 (8) | 16:03
14:45 (8) | 08:05
15:13 (8) | 16:02
14:46 (8) | 08:06
15:12 (8) | 16:02
14:47 (8) | 08:07
15:12 (8) | 16:02
14:49 (8) | 08:08
15:11 (8) | 16:02
14:50 (8) | 08:09
15:09 (8) | 16:01
14:52 (8) | 08:10
15:07 (8) | 16:01
14:54 (8) | 08:11
15:04 (8) | 16:01
| 08:12
| 16:01
15:18 (15) | 08:13
15:20 (15) | 16:02
15:15 (15) | 08:14
15:23 (15) | 16:02
15:14 (15) | 08:14
15:24 (15) | 16:02
15:14 (15) | 08:15
15:26 (15) | 16:02
15:13 (15) | 08:16
15:27 (15) | 16:03
15:12 (15) | 08:16
15:26 (15) | 16:03
14:40 (16) | 08:17
15:27 (15) | 16:04
14:39 (16) | 08:17
15:28 (15) | 16:04
14:38 (16) | 08:18
15:28 (15) | 16:05
14:37 (16) | 08:18
15:29 (15) | 16:05
14:36 (16) | 08:18
15:28 (15) | 16:06
14:36 (16) | 08:19
15:29 (15) | 16:07
14:36 (16) | 08:19
15:29 (15) | 16:08
14:36 (16) | 08:19
15:28 (15) | 16:08
14:36 (16) | 08:19
15:28 (15) | 16:09
| 08:19
| 16:10
| 244
|

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

29

28

26

21

21

21

21

21

20

21

21

20

20

20

19

20

19

19

19

19

19

19

19

19

19

19

20

19

20

20

20

638

14:36 (16)
15:27 (15)
14:36 (16)
15:27 (15)
14:36 (16)
15:26 (15)
14:37 (16)
14:58 (16)
14:37 (16)
14:58 (16)
14:38 (16)
14:59 (16)
14:38 (16)
14:59 (16)
14:38 (16)
14:59 (16)
14:39 (16)
14:59 (16)
14:40 (16)
15:01 (16)
14:40 (16)
15:01 (16)
14:41 (16)
15:01 (16)
14:41 (16)
15:01 (16)
14:42 (16)
15:02 (16)
14:43 (16)
15:02 (16)
14:42 (16)
15:02 (16)
14:43 (16)
15:02 (16)
14:44 (16)
15:03 (16)
14:45 (16)
15:04 (16)
14:45 (16)
15:04 (16)
14:46 (16)
15:05 (16)
14:46 (16)
15:05 (16)
14:47 (16)
15:06 (16)
14:47 (16)
15:06 (16)
14:47 (16)
15:06 (16)
14:47 (16)
15:06 (16)
14:48 (16)
15:08 (16)
14:49 (16)
15:08 (16)
14:49 (16)
15:09 (16)
14:49 (16)
15:09 (16)
14:50 (16)
15:10 (16)
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Projekt: Lizenzierter Anwender:
LQM VSB Neue Energien Deutschland GmbH
Schweizer StraBe 3a
DE-01069 Dresden
+49 (0) 351 /211 83 - 46
Bernd.Hemmers / marina.eismann@vsb.energy

Berechnet:

29.06.2018 12:00/3.1.633

SHADOW - Kalender

Berechnung: 18060_PG_GB 24 WEA+2xV150-4,2MW+ 1xV136-4,2MW_BHe_mit_Abschaltung Schattenrezeptor: G - I0 6
Voraussetzungen fiir Berechnung des Schattenwurfs
Die dargestellten Zeiten sind die astronomisch maximal mdgliche Beschattungsdauer, berechnet unter folgenden Annahmen:

Die Sonne scheint taglich von Sonnenauf- bis -untergang

Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung

Die Windenergieanlage/n ist/sind immer in Betrieb

| Januar | Februar | Marz | April | Mai | Juni
1] 08:19 | 07:53 15:43 (26) | 07:00 16:42 (25) | 06:49 18:52 (5) | 05:45 | 05:00 20:23 (8)
| 16:11 | 16:59 14 15:57 (26) | 17:50 13 16:55(25) | 19:44 16  19:08 (5) | 20:35 | 21:20 5 20:28(8)
2| 08:19 | 07:51 15:44 (26) | 06:57 16:45 (25) | 06:47 18:50 (5) | 05:43 | 04:59
| 16:13 | 17:01 11 15:55(26) | 17:52 8  16:53(25) | 19:46 18 19:08 (5) | 20:36 | 21:21
308:19 | 07:49 15:46 (26) | 06:55 | 06:45 18:50 (5) | 05:41 | 04:58
| 16:14 | 17:03 7 15:53(26) | 17:54 |19:47 18  19:08 (5) | 20:38 | 21:22
4 08:19 | 07:48 | 06:53 17:23 (19) | 06:42 18:50 (5) | 05:39 | 04:57
| 16:15 | 17:05 | 17:56 4 17:27(19) | 19:49 17 19:07 (5) | 20:40 | 21:23
5108:18 | 07:46 | 06:51 17:20 (19) | 06:40 18:51 (5) | 05:37 | 04:57
| 16:16 | 17:06 | 17:57 9 17:29(19) | 19:51 16 19:07 (5) | 20:41 | 21:24
6]08:18 | 07:45 | 06:49 17:19 (19) | 06:38 18:51 (5) | 05:35 | 04:56
| 16:17 | 17:08 | 17:59 12 17:31 (19) | 19:52 14 19:05 (5) | 20:43 | 21:25
708:18 | 07:43 | 06:46 17:18 (19) | 06:36 18:52 (5) | 05:34 | 04:56
| 16:18 | 17:10 | 18:01 12 17:30 (19) | 19:54 11 19:03 (5) | 20:44 | 21:26
808:17 | 07:41 | 06:44 17:18 (19) | 06:33 18:55 (5) | 05:32 | 04:55
| 16:20 | 17:12 | 18:03 13 17:31(19) | 19:56 6  19:01(5) | 20:46 | 21:27
9| 08:17 | 07:39 | 06:42 17:18 (19) | 06:31 | 05:30 | 04:55
| 16:21 | 17:14 | 18:05 12 17:30 (19) | 19:58 | 20:48 | 21:28
10 | 08:16 | 07:38 | 06:40 17:18 (19) | 06:29 | 05:28 | 04:54
| 16:22 | 17:16 | 18:06 11 17:29 (19) | 19:59 | 20:49 | 21:29
11 | 08:16 | 07:36 16:40 (20) | 06:37 17:19 (19) | 06:27 | 05:27 | 04:54
| 16:24 | 17:17 7 16:47 (20) | 18:08 8  17:27 (19) | 20:01 | 20:51 | 21:29
12 ] 08:15 | 07:34 16:39 (20) | 06:35 17:22 (19) | 06:24 | 05:25 | 04:53
| 16:25 | 17:19 10 16:49 (20) | 18:10 2 17:24(19) | 20:03 | 20:52 | 21:30
13 ] 08:14 | 07:32 16:38 (20) | 06:33 | 06:22 | 05:24 | 04:53
| 16:27 | 17:21 12 16:50 (20) | 18:12 | 20:04 | 20:54 | 21:31
14 | 08:14 | 07:30 16:37 (20) | 06:31 | 06:20 | 05:22 | 04:53
| 16:28 | 17:23 13 16:50 (20) | 18:13 | 20:06 | 20:56 | 21:31
151 08:13 | 07:28 16:37 (20) | 06:28 | 06:18 19:25 (17) | 05:20 | 04:53
| 16:30 | 17:25 13 16:50 (20) | 18:15 | 20:08 9  19:34(17) | 20:57 | 21:32
16 | 08:12 15:53 (21) | 07:26 16:37 (20) | 06:26 | 06:16 19:24 (17) | 05:19 | 04:53
| 16:31 4 15:57(21) | 17:27 13 16:50(20) | 18:17 | 20:09 19 19:43 (16) | 20:59 | 21:32
17 ] 08:11 15:52 (21) | 07:24 16:38 (20) | 06:24 | 06:13 19:22 (17) | 05:17 20:22 (8) | 04:52
| 16:33 7 15:59(21) | 17:29 12 16:50 (20) | 18:18 | 20:11 21 19:43(16) | 21:00 6 20:28 (8) | 21:33
18 | 08:10 15:44 (26) | 07:22 16:39 (20) | 06:21 17:38 (24) | 06:11 19:21 (17) | 05:16 20:20 (8) | 04:52
| 16:35 15 16:01 (21) | 17:30 10 16:49 (20) | 18:20 6 17:44 (24) | 20:13 23 19:44 (16) | 21:02 9 20:29(8) | 21:33
19 | 08:09 15:41 (26) | 07:20 16:40 (20) | 06:19 17:35 (24) | 06:09 19:20 (17) | 05:15 20:20 (8) | 04:53
| 16:36 20 16:01(21) | 17:32 10 16:51(25) | 18:22 11 17:46 (24) | 20:14 24 19:44 (16) | 21:03 10 20:30 (8) | 21:34
20 | 08:08 15:41 (26) | 07:18 16:44 (25) | 06:17 17:33 (24) | 06:07 19:20 (17) | 05:13 20:19 (8) | 04:53
| 16:38 21 16:02 (21) | 17:34 11 16:55(25) | 18:24 14 17:47 (24) | 20:16 23 19:43(16) | 21:05 12 20:31(8) | 21:34
21 | 08:07 15:40 (26) | 07:16 16:43 (25) | 06:15 17:32 (24) | 06:05 19:20 (17) | 05:12 20:19 (8) | 04:53
|16:40 23 16:03(21) | 17:36 13 16:56 (25) | 18:25 19 18:00(18) | 20:18 23  19:43 (16) | 21:06 12 20:31(8) | 21:34
22 | 08:06 15:40 (26) | 07:14 16:42 (25) | 06:12 17:31 (24) | 06:03 19:21 (17) | 05:11 20:19 (8) | 04:53
| 16:41 23 16:03(21) | 17:38 15  16:57 (25) | 18:27 24 18:02(18) | 20:20 21 19:42(16) | 21:07 13 20:32(8) | 21:35
23 | 08:05 15:39 (26) | 07:12 16:41 (25) | 06:10 17:30 (24) | 06:01 19:21 (17) | 05:09 20:18(8) | 04:53
| 16:43 24 16:03 (21) | 17:40 17 16:58 (25) | 18:29 28 18:03 (18) | 20:21 19 19:40 (16) | 21:09 13 20:31(8) | 21:35
24 | 08:04 15:39 (26) | 07:10 16:41 (25) | 06:08 17:30 (24) | 05:59 19:22 (17) | 05:08 20:18 (8) | 04:53
| 16:45 25 16:04 (21) | 17:41 17 16:58 (25) | 18:30 29  18:03(18) | 20:23 10 19:32(17) | 21:10 13 20:31(8) | 21:35
25 | 08:02 15:40 (26) | 07:08 16:41 (25) | 06:05 17:31 (24) | 05:57 19:25 (17) | 05:07 20:19 (8) | 04:54
| 16:46 24 16:04 (21) | 17:43 18 16:59 (25) | 18:32 27  18:03(18) | 20:25 5 19:30(17) | 21:11 12 20:31(8) | 21:35
26 | 08:01 15:39 (26) | 07:06 16:40 (25) | 06:03 17:30 (24) | 05:55 | 05:06 20:19 (8) | 04:54
|16:48 24  16:03 (21) | 17:45 17 16:57(25) | 18:34 25  18:02 (18) | 20:26 | 21:13 12 20:31(8) | 21:35
27 | 08:00 15:40 (26) | 07:04 16:40 (25) | 06:01 17:32 (24) | 05:53 | 05:05 20:19 (8) | 04:55
| 16:50 23 16:03 (21) | 17:47 17 16:57 (25) | 18:36 19  18:00 (18) | 20:28 | 21:14 12 20:31(8) | 21:35
28 | 07:58 15:40 (26) | 07:02 16:41 (25) | 05:58 17:34 (24) | 05:51 | 05:04 20:20 (8) | 04:55
|16:52 21 16:01 (21) | 17:49 15  16:56 (25) | 18:37 8  17:42(24) | 20:30 | 21:15 11 20:31(8) | 21:35
29 | 07:57 15:40 (26) | | 06:56 18:56 (5) | 05:49 | 05:03 20:21 (8) | 04:56
| 16:54 17 15:57 (26) | | 19:39 10 19:06 (5) | 20:31 | 21:17 10 20:31(8) | 21:35
30 | 07:56 15:41 (26) | | 06:54 18:53 (5) | 05:47 | 05:02 20:22 (8) | 04:56
| 16:55 17 15:58 (26) | | 19:41 14 19:07 (5) | 20:33 | 21:18 8 20:30(8) | 21:34
31| 07:54 15:41 (26) | | 06:52 18:52 (5) | | 05:01 20:22 (8) |
| 16:57 16 15:57 (26) | | 19:42 16 19:08 (5) | | 21:19 8 20:30(8) |
Sonnenscheinstunden | 260 | 278 | 367 | 416 | 485 | 498
astr.max.mdogl.Beschattung | 304 | 272 | 354 | 313 | 161 | 5

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:
LQM VSB Neue Energien Deutschland GmbH
Schweizer StraBe 3a
DE-01069 Dresden
+49 (0) 351 /211 83 - 46
Bernd.Hemmers / marina.eismann@vsb.energy

Berechnet:

29.06.2018 12:00/3.1.633

SHADOW - Kalender

Berechnung: 18060_PG_GB 24 WEA+2xV150-4,2MW+ 1xV136-4,2MW_BHe_mit_Abschaltung Schattenrezeptor: G - I0 6
Voraussetzungen fiir Berechnung des Schattenwurfs
Die dargestellten Zeiten sind die astronomisch maximal mdgliche Beschattungsdauer, berechnet unter folgenden Annahmen:

Die Sonne scheint taglich von Sonnenauf- bis -untergang

Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung

Die Windenergieanlage/n ist/sind immer in Betrieb

| Juli | August | September | Oktober | November | Dezember
1]04:57 | 05:33 | 06:22 | 07:11 | 07:05 | 07:55
| 21:34 | 21:02 | 20:01 | 18:52 | 16:46 | 16:06
2| 04:57 | 05:35 | 06:24 | 07:13 17:59 (19) | 07:06 | 07:57
| 21:34 | 21:01 | 19:59 | 18:49 6 18:05(19) | 16:44 | 16:05
3| 04:58 | 05:36 | 06:26 | 07:14 17:57 (19) | 07:08 | 07:58
| 21:33 | 20:59 | 19:56 | 18:47 10  18:07 (19) | 16:42 | 16:04
4| 04:59 | 05:38 | 06:27 18:52 (5) | 07:16 17:55 (19) | 07:10 | 07:59
| 21:33 | 20:57 | 19:54 6  18:58(5) | 18:45 12 18:07 (19) | 16:40 | 16:04
5 | 05:00 | 05:39 | 06:29 18:49 (5) | 07:18 17:55 (19) | 07:12 | 08:01
| 21:32 | 20:56 19:52 11 19:00 (5) | 18:43 12 18:07 (19) | 16:39 | 16:03
6 | 05:01 | 05:41 | 06:31 18:47 (5) | 07:19 17:55 (19) | 07:13 | 08:02
| 21:32 | 20:54 |19:49 14 19:01(5) | 18:40 12 18:07 (19) | 16:37 | 16:03
7| 05:01 | 05:42 | 06:32 18:46 (5) | 07:21 17:54 (19) | 07:15 | 08:03
| 21:31 | 20:52 |19:47 16 19:02(5) | 18:38 12 18:06 (19) | 16:35 | 16:03
8 | 05:02 | 05:44 | 06:34 18:45 (5) | 07:23 17:55 (19) | 07:17 15:17 (26) | 08:04
| 21:31 | 20:50 |19:45 16 19:01(5)|18:36 10  18:05(19) | 16:34 7 15:24(26) | 16:02
9| 05:03 | 05:45 | 06:35 18:44 (5) | 07:24 17:56 (19) | 07:19 15:15 (26) | 08:06
| 21:30 | 20:49 |19:43 18 19:02(5) | 18:33 7 18:03(19) | 16:32 11  15:26 (26) | 16:02
10 | 05:04 | 05:47 | 06:37 18:44 (5) | 07:26 | 07:21 15:14 (26) | 08:07
| 21:29 | 20:47 |19:40 17 19:01(5) | 18:31 | 16:30 14 15:28 (26) | 16:02
11 | 05:05 20:33 (8) | 05:49 | 06:39 18:44 (5) | 07:28 17:20 (25) | 07:22 15:13 (26) | 08:08
| 21:29 3 20:36 (8) | 20:45 19:38 17 19:01(5) | 18:29 5 17:25(25) | 16:29 16 15:29 (26) | 16:02
12 | 05:06 20:31 (8) | 05:50 | 06:40 18:45 (5) | 07:30 17:17 (25) | 07:24 15:13 (26) | 08:09
| 21:28 7 20:38(8) | 20:43 |19:36 15  19:00 (5) | 18:27 10 17:27(25) | 16:27 16  15:29 (26) | 16:01
13 | 05:08 20:31 (8) | 05:52 | 06:42 18:45 (5) | 07:31 17:15 (25) | 07:26 15:12 (26) | 08:10
| 21:27 8  20:39 (8) | 20:41 |19:33 13 18:58(5) | 18:25 14 17:29(25) | 16:26 17  15:29 (26) | 16:01
14 | 05:09 20:30 (8) | 05:53 | 06:43 18:46 (5) | 07:33 17:14 (25) | 07:28 15:12 (26) | 08:11
| 21:26 9 20:39 (8) | 20:39 ]19:31 11 18:57(5) | 18:22 16 17:30(25) | 16:24 21 15:33(21) | 16:01
15| 05:10 20:29 (8) | 05:55 | 06:45 18:24 (24) | 07:35 17:12 (25) | 07:29 15:12 (26) | 08:12
|21:25 11 20:40 (8) | 20:37 |19:29 11 18:52(5)|18:20 18 17:30(25) | 16:23 23 15:35(21) | 16:01
16 | 05:11 20:29 (8) | 05:57 | 06:47 18:21 (24) | 07:36 17:12 (25) | 07:31 15:12 (26) | 08:13
|21:24 11 20:40 (8) | 20:35 |19:26 18  18:49(18) | 18:18 18 17:30(25) | 16:21 24  15:36 (21) | 16:02
17 ] 05:12 20:29 (8) | 05:58 | 06:48 18:19 (24) | 07:38 17:12 (25) | 07:33 15:13 (26) | 08:13
|21:23 12 20:41(8) | 20:33 |19:24 25 18:50(18) | 18:16 18 17:30(25) | 16:20 24  15:37(21) | 16:02
18 | 05:13 20:28 (8) | 06:00 19:31 (17) | 06:50 18:18 (24) | 07:40 17:12 (25) | 07:35 15:13 (26) | 08:14
|21:22 13 20:41(8) | 20:31 6 19:37(17) [ 19:22 26 18:50(18) | 18:14 18 17:30(25) | 16:19 25  15:38(21) | 16:02
19 | 05:15 20:28 (8) | 06:01 19:28 (17) | 06:51 18:18 (24) | 07:42 17:12 (25) | 07:36 15:14 (26) | 08:15 14:41 (27)
|21:21 13 20:41(8) [ 20:29 10 19:38(17) | 19:19 28  18:51(18) | 18:12 17 17:29(25) | 16:18 24  15:38(21) | 16:02 1 14:142(27)
20 | 05:16 20:29 (8) | 06:03 19:27 (17) | 06:53 18:17 (24) | 07:43 17:13 (25) | 07:38 15:15 (26) | 08:16 14:41 (27)
|21:20 13 20:42(8) | 20:27 19 19:46(16) | 19:17 27  18:49(18) | 18:10 15 17:28(25) | 16:16 23  15:38(21) | 16:03 2 14143 (27)
21| 05:17 20:29 (8) | 06:05 19:26 (17) | 06:55 18:17 (24) | 07:45 17:13 (25) | 07:40 15:15 (26) | 08:16 14:42 (27)
|21:18 13 20:42(8) | 20:25 22 19:48(16) | 19:15 25 18:48(18) | 18:07 13 17:26(25) | 16:15 23  15:38(21) | 16:03 2 14:44(27)
22 | 05:19 20:29 (8) | 06:06 19:25 (17) | 06:56 18:16 (24) | 07:47 17:15 (25) | 07:41 15:17 (26) | 08:17 14:42 (27)
|21:17 12 20:41(8) | 20:23 23 19:48(16) | 19:12 21  18:45(18) | 18:05 9 17:24(25) | 16:14 21  15:38(21) | 16:04 2 14:44(27)
23 | 05:20 20:29 (8) | 06:08 19:25 (17) | 06:58 18:17 (24) | 07:49 17:09 (20) | 07:43 15:18 (26) | 08:17 14:42 (27)
|21:16 12 20:41(8) | 20:20 23 19:48(16) | 19:10 15 18:32(24) | 18:03 8 17:17(20) | 16:13 20  15:38(21) | 16:04 2 14144 (27)
24| 05:21 20:30 (8) | 06:10 19:24 (17) | 07:00 18:18 (24) | 07:50 17:08 (20) | 07:45 15:21 (26) | 08:18 14:43 (27)
|21:14 11 20:41(8) | 20:18 23 19:47(16) | 19:08 13 18:31(24) | 18:01 10 17:18(20) | 16:12 15 15:38(21) | 16:05 2 14145 (27)
25 | 05:23 20:30 (8) | 06:11 19:25 (17) | 07:01 18:20 (24) | 06:52 16:07 (20) | 07:46 15:29 (21) | 08:18
|21:13 10 20:40(8) | 20:16 22 19:47 (16) | 19:06 7 18:27(24)]16:59 12 16:19 (20) | 16:11 7 15:36 (21) | 16:05
26 | 05:24 20:31 (8) | 06:13 19:24 (17) | 07:03 | 06:54 16:07 (20) | 07:48 15:31 (21) | 08:18
| 21:12 8 20:39(8) | 20:14 22 19:46 (16) | 19:03 | 16:57 13 16:20 (20) | 16:10 4 15:35(21) | 16:06
27 | 05:26 20:33 (8) | 06:14 19:26 (17) | 07:05 | 06:56 16:07 (20) | 07:49 | 08:19
| 21:10 5 20:38(8) | 20:12 17  19:44(16) | 19:01 | 16:55 13 16:20 (20) | 16:09 | 16:07
28 | 05:27 | 06:16 19:26 (17) | 07:06 | 06:57 16:07 (20) | 07:51 | 08:19
| 21:09 | 20:10 9  19:35(17) | 18:59 | 16:53 13 16:20 (20) | 16:08 | 16:08
29 | 05:29 | 06:18 | 07:08 | 06:59 16:08 (20) | 07:52 | 08:19
| 21:07 | 20:07 | 18:56 |16:51 11 16:19 (20) | 16:07 | 16:08
30 | 05:30 | 06:19 | 07:09 | 07:01 16:08 (20) | 07:54 | 08:19
| 21:06 | 20:05 | 18:54 | 16:50 9 16:17 (20) | 16:06 | 16:09
31 05:32 | 06:21 | | 07:03 16:10 (20) | | 08:19
| 21:04 | 20:03 | | 16:48 5 16:15(20) | | 16:10
Sonnenscheinstunden | 501 | 453 | 381 | 332 | 267 | 244
astr.max.mdgl.Beschattung | 171 | 196 | 370 | 346 | 335 | 11
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:

LQM

SHADOW - Kalender

Lizenzierter Anwender:

VSB Neue Energien Deutschland GmbH
Schweizer StraBe 3a

DE-01069 Dresden

+49 (0) 351 /211 83 - 46
Bernd.Hemmers / marina.eismann@vsb.energy

Berechnet:

29.06.2018 12:00/3.1.633

Berechnung: 18060_PG_GB 24 WEA+2xV150-4,2MW+ 1xV136-4,2MW_BHe_mit_AbschaltungSchattenrezeptor: H - IO 7a
Voraussetzungen fiir Berechnung des Schattenwurfs

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

Sonnenscheinstunden |

| Januar
11]08:19
| 16:12
2| 08:19
| 16:13
3]08:19
| 16:14
4| 08:19
| 16:15
5108:18
| 16:16
6]08:18
| 16:17
7| 08:18
| 16:18
8] 08:17
| 16:20
9 | 08:17
| 16:21
10 | 08:16
| 16:23
11 ] 08:16
| 16:24
12 ] 08:15
| 16:25
13| 08:14
| 16:27
14| 08:14
| 16:28
15| 08:13
| 16:30
16 | 08:12
| 16:31
17 | 08:11
| 16:33
18 | 08:10
| 16:35
19 | 08:09
| 16:36
20 | 08:08
| 16:38
21| 08:07
| 16:40
22 | 08:06
| 16:41
23 | 08:05
| 16:43
24 | 08:04
| 16:45
25 | 08:02
| 16:46
26 | 08:01
| 16:48
27 | 08:00
| 16:50
28 | 07:58
| 16:52
29 | 07:57
| 16:54
30 | 07:56
| 16:55
31| 07:54
| 16:57
260

astr.max.mogl.Beschattung |

| Februar

278

11

13

15

16

17

17

16

14

124

|Marz

7:00
7:50
6:57
7:52
6:55
7:54
6:53
7:56
6:51
7:57
6:49
7:59
6:46
8:01
6:44
8:03
6:42
8:05
6:40
8:06
6:37
8:08
6:35
8:10
6:33
8:12
6:31
8:13
6:28
8:15
6:26
8:17
6:24
8:18
6:21
8:20
6:19
8:22
16:52 (20) | 06:17
16:57 (20) | 18:24
16:49 (20) | 06:15
17:00 (20) | 18:25
16:48 (20) | 06:12
17:01 (20) | 18:27
16:47 (20) | 06:10
17:02 (20) | 18:29
16:47 (20) | 06:08
17:03 (20) | 18:30
16:46 (20) | 06:05
17:03 (20) | 18:32
16:45 (20) | 06:03
17:02 (20) | 18:34
16:46 (20) | 06:01
17:02 (20) | 18:36
16:47 (20) | 05:58
17:01 (20) | 18:37

HOHEFOFHF,OHOFHFOHOHOFHOHOFHFOHOHOFHOFOFOFHORFOFRORO

12

8

12

20

22

24

25

26

25

| April

16:48 (20) | 06:49
17:00 (20) | 19:44
16:50 (20) | 06:47
16:58 (20) | 19:46
| 06:45
| 19:47
| 06:42
| 19:49

6:33
9:56
6:31
9:58

17:10 (25)
17:02 (25)
17:14 (25)
16:58 (25) | 06:29
17:15 (25) | 19:59
16:57 (25) | 06:27
17:17 (25) | 20:01
16:56 (25) | 06:24
17:18 (25) | 20:03
16:55 (25) | 06:22
17:19 (25) | 20:04
16:54 (25) | 06:20
17:18 (25) | 20:06
16:54 (25) | 06:18
17:19 (25) | 20:08
16:53 (25) | 06:16
17:19 (25) | 20:09
16:53 (25) | 06:13
17:18 (25) | 20:11
16:53 (25) | 06:11
17:46 (19) | 20:13
16:54 (25) | 06:09
17:49 (19) | 20:14
16:53 (25) | 06:07
17:50 (19) | 20:16
16:55 (25) | 06:05
17:51 (19) | 20:18
16:56 (25) | 06:03
17:51 (19) | 20:20
16:57 (25) | 06:01
17:50 (19) | 20:21
17:34 (19) | 05:59
17:50 (19) | 20:23
17:35 (19) | 05:57
17:49 (19) | 20:25
17:35 (19) | 05:55
17:47 (19) | 20:26
17:37 (19) | 05:53
17:46 (19) | 20:28

|
|
|
|
17:06 (25) |
|
|
|
|
|

HOHORLROROR

11

13

13

12

12

10

12

14

17

19

21

26

42

47

48

49

49

46

42

37

35

32

N

4

—-

8

661

19:19 (18) | 05:37
19:22 (18) | 20:41
19:15 (18) | 05:35
19:24 (18) | 20:43
19:14 (18) | 05:34
19:25 (18) | 20:44
19:13 (18) | 05:32
19:26 (18) | 20:46
19:13 (18) | 05:30
19:26 (18) | 20:48
19:13 (18) | 05:28
19:25 (18) | 20:49
19:12 (18) | 05:27
19:24 (18) | 20:51
19:13 (18) | 05:25
19:23 (18) | 20:52
19:09 (24) | 05:24
19:21 (18) | 20:54
19:06 (24) | 05:22
19:20 (24) | 20:56
19:04 (24) | 05:20
19:21 (24) | 20:57
19:03 (24) | 05:19
19:22 (24) | 20:59
19:01 (24) | 05:17
19:22 (24) | 21:00
19:00 (24) | 05:16
19:45 (15) | 21:02
19:00 (24) | 05:15
19:47 (15) | 21:03
18:59 (24) | 05:13
19:49 (15) | 21:05
18:59 (24) | 05:12
19:49 (15) | 21:06
18:59 (24) | 05:11
19:49 (15) | 21:07
18:59 (24) | 05:09
19:48 (15) | 21:09
19:00 (24) | 05:08
19:47 (15) | 21:10
19:00 (24) | 05:07
19:44 (15) | 21:12
19:01 (24) | 05:06
19:38 (5) | 21:13
19:02 (24) | 05:05
19:37 (5) | 21:14
19:05 (24) | 05:04
19:38 (5) | 21:15
19:08 (24) | 05:03
19:37 (5) | 21:17
19:18 (5) | 05:02
19:36 (5) | 21:18
| 05:01
| 21:19
| 484

|

17

14

10

10

12

13

13

15

18

20

21

23

25

25

24

25

25

25

24

23

19

20

20

20

19

492

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

Tag im Monat

Sonnenaufgang

(SS:MM)

Sonnenuntergang (SS:MM)

Minuten mit Schatten

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

windPRO 3.1.633 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk

| Juni

19:18 (5) | 05:00
19:35 (5) | 21:20
19:19 (5) | 04:59
19:33 (5) | 21:21
19:21 (5) | 04:58
19:31 (5) | 21:22
19:24 (5) | 04:57
19:29 (5) | 21:23
| 04:57
| 21:24
| 04:56
| 21:25
| 04:56
| 21:26
| 04:55
| 21:27
20:08 (16) | 04:55
20:15 (16) | 21:28
20:07 (16) | 04:54
20:17 (16) | 21:29
20:06 (16) | 04:54
20:18 (16) | 21:29
20:06 (16) | 04:53
20:19 (16) | 21:30
20:05 (16) | 04:53
20:18 (16) | 21:31
20:05 (16) | 04:53
20:26 (14) | 21:31
20:05 (16) | 04:53
20:27 (14) | 21:32
20:05 (16) | 04:53
20:28 (14) | 21:32
20:06 (16) | 04:53
20:30 (14) | 21:33
20:05 (16) | 04:52
20:31 (14) | 21:33
20:06 (16) | 04:53
20:32 (14) | 21:34
20:07 (16) | 04:53
20:32 (14) | 21:34
20:08 (17) | 04:53
20:32 (14) | 21:34
20:07 (17) | 04:53
20:32 (14) | 21:35
20:06 (17) | 04:53
20:31 (14) | 21:35
20:06 (17) | 04:53
20:31 (14) | 21:35
20:06 (17) | 04:54
20:30 (14) | 21:35
20:05 (17) | 04:54
20:29 (14) | 21:35
20:05 (17) | 04:55
20:24 (17) | 21:35
20:05 (17) | 04:55
20:25 (17) | 21:35
20:06 (17) | 04:56
20:26 (17) | 21:35
20:06 (17) | 04:56
20:26 (17) | 21:34

20:06 (17) |

20:25 (17) |
| 498

|

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

19

19

19

18

18

17

16

16

15

15

15

14

13

13

12

12

11

11

11

11

11

11

11

11

11

12

12

13

13

14

414

20:06 (17)
20:25 (17)
20:07 (17)
20:26 (17)
20:07 (17)
20:26 (17)
20:07 (17)
20:25 (17)
20:08 (17)
20:26 (17)
20:08 (17)
20:25 (17)
20:09 (17)
20:25 (17)
20:09 (17)
20:25 (17)
20:10 (17)
20:25 (17)
20:10 (17)
20:25 (17)
20:10 (17)
20:25 (17)
20:11 (17)
20:25 (17)
20:12 (17)
20:25 (17)
20:12 (17)
20:25 (17)
20:13 (17)
20:25 (17)
20:13 (17)
20:25 (17)
20:14 (17)
20:25 (17)
20:14 (17)
20:25 (17)
20:14 (17)
20:25 (17)
20:14 (17)
20:25 (17)
20:14 (17)
20:25 (17)
20:14 (17)
20:25 (17)
20:15 (17)
20:26 (17)
20:15 (17)
20:26 (17)
20:15 (17)
20:26 (17)
20:15 (17)
20:27 (17)
20:15 (17)
20:27 (17)
20:15 (17)
20:28 (17)
20:15 (17)
20:28 (17)
20:15 (17)
20:29 (17)

20620812:18/13  WINAPRO .



Projekt:

LQM

SHADOW - Kalender

Berechnung: 18060_PG_GB 24 WEA+2xV150-4,2MW+ 1xV136-4,2MW_BHe_mit_AbschaltungSchattenrezeptor: H - IO 7a

Voraussetzungen fiir Berechnung des Schattenwurfs

Angegebene Zeiten beriicksichtigen Schattenabschaltung
Die dargestellten Zeiten sind die astronomisch maximal mégliche Beschattungsdauer, berechnet unter folgenden Annahmen:

Die Sonne scheint taglich von Sonnenauf- bis -untergang

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

| 3uli
1| 04:57
| 21:34
2| 04:58
| 21:34
3] 04:58
| 21:33
4] 04:59
| 21:33
5 | 05:00
| 21:32
6 | 05:01
| 21:32
7| 05:01
| 21:31
8 | 05:02
| 21:31
9| 05:03
| 21:30
10 | 05:04
| 21:29
11 | 05:05
| 21:29
12 | 05:06
| 21:28
13| 05:08
| 21:27
14 | 05:09
| 21:26
15 | 05:10
| 21:25
16 | 05:11
| 21:24
17 | 05:12
| 21:23
18 | 05:13
| 21:22
19 | 05:15
| 21:21
20 | 05:16
| 21:20
21 | 05:17
| 21:18
22 | 05:19
| 21:17
23] 05:20
| 21:16
24 | 05:21
| 21:14
25| 05:23
| 21:13
26 | 05:24
| 21:12
271 05:26
| 21:10
28 | 05:27
| 21:09
29 | 05:29
| 21:07
30 | 05:30
| 21:06
31 05:32
| 21:04

|

Sonnenscheinstunden | 501

astr.max.mdgl.Beschattung |

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

Tag im Monat Sonnenaufgang

Sonnenuntergang (SS:MM)

15

15

15

16

17

17

18

17

18

18

18

19

19

19

19

19

19

24

25

25

25

25

25

25

25

23

20

19

16

13

13

601

| August

20:14 (17) | 05:33
20:29 (17) | 21:02
20:15 (17) | 05:35
20:30 (17) | 21:01
20:15 (17) | 05:36
20:30 (17) | 20:59
20:14 (17) | 05:38
20:30 (17) | 20:57
20:14 (17) | 05:39
20:31 (17) | 20:56
20:14 (17) | 05:41
20:31 (17) | 20:54
20:14 (17) | 05:42
20:32 (17) | 20:52
20:15 (17) | 05:44
20:32 (17) | 20:50
20:15 (17) | 05:45
20:33 (17) | 20:49
20:15 (17) | 05:47
20:33 (17) | 20:47
20:15 (17) | 05:49
20:33 (17) | 20:45
20:15 (17) | 05:50
20:34 (17) | 20:43
20:15 (17) | 05:52
20:34 (17) | 20:41
20:15 (17) | 05:53
20:34 (17) | 20:39
20:15 (17) | 05:55
20:34 (17) | 20:37
20:15 (17) | 05:57
20:34 (17) | 20:35
20:15 (17) | 05:58
20:34 (17) | 20:33
20:15 (17) | 06:00
20:39 (14) | 20:31
20:15 (17) | 06:01
20:40 (14) | 20:29
20:16 (17) | 06:03
20:41 (14) | 20:27
20:17 (17) | 06:05
20:42 (14) | 20:25
20:17 (17) | 06:06
20:42 (14) | 20:23
20:17 (17) | 06:08
20:42 (14) | 20:20
20:17 (16) | 06:10
20:43 (14) | 20:18
20:16 (16) | 06:11
20:42 (14) | 20:16
20:16 (16) | 06:13
20:41 (14) | 20:14
20:16 (16) | 06:14
20:40 (14) | 20:12
20:15 (16) | 06:16
20:38 (14) | 20:10
20:16 (16) | 06:18
20:37 (14) | 20:07
20:16 (16) | 06:19
20:29 (16) | 20:05
20:16 (16) | 06:21
20:29 (16) | 20:03

| 453

|

(SS:MM)

12

11

11

15

17

19

27

32

36

37

43

47

49

49

49

46

40

26

21

19

17

14

12

10

680

Minuten mit Schatten

| September

20:17 (16) | 06:22
20:29 (16) | 20:01
20:17 (16) | 06:24
20:28 (16) | 19:59
20:18 (16) | 06:26
20:27 (16) | 19:56
20:20 (16) | 06:27
20:25 (16) | 19:54

19:32 (5
19:39 (5
19:30 (5) | 06:37
19:41 (5) | 19:40
19:27 (5) | 06:39
19:42 (5) | 19:38
19:27 (5) | 06:40
19:44 (5) | 19:36
19:25 (5) | 06:42
19:44 (5) | 19:33
19:14 (24) | 06:43
19:45 (5) | 19:31
19:11 (24) | 06:45
19:44 (5) | 19:29
19:09 (24) | 06:47
19:45 (5) | 19:26
19:07 (24) | 06:48
19:44 (5) | 19:24
19:07 (24) | 06:50
19:52 (15) | 19:22
19:06 (24) | 06:52
19:54 (15) | 19:19
19:05 (24) | 06:53
19:54 (15) | 19:17
19:05 (24) | 06:55
19:54 (15) | 19:15
19:04 (24) | 06:56
19:54 (15) | 19:12
19:04 (24) | 06:58
19:53 (15) | 19:10
19:04 (24) | 07:00
19:51 (15) | 19:08
19:04 (24) | 07:01
19:49 (15) | 19:06
19:04 (24) | 07:03
19:25 (24) | 19:03
19:05 (24) | 07:05
19:24 (24) | 19:01
19:05 (24) | 07:06
19:22 (24) | 18:59
19:07 (24) | 07:08
19:21 (24) | 18:56
19:09 (24) | 07:09
19:21 (18) | 18:54
19:13 (18) |
19:23 (18) |

| 381

|

6:35
9:43

NSNS )

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

windPRO 3.1.633 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk

12

12

13

13

11

11

14

15

26

32

33

35

34

31

25

25

25

25

24

437

Lizenzierter Anwender:
VSB Neue Energien Deutschland GmbH
Schweizer StraBe 3a
DE-01069 Dresden

+49 (0) 351 /21183 - 46

Bernd.Hemmers / marina.eismann@vsb.energy

Berechnet:

29.06.2018 12:00/3.1.633

| Oktober

19:11 (18) | 07:11
19:23 (18) | 18:52
19:11 (18) | 07:13
19:23 (18) | 18:49
19:11 (18) | 07:14
19:24 (18) | 18:47
19:10 (18) | 07:16
19:23 (18) | 18:45
19:11 (18) | 07:18
19:22 (18) | 18:43
19:11 (18) | 07:19
19:20 (18) | 18:40
19:14 (18) | 07:21
19:17 (18) | 18:38

8:20
18:26 (19) | 07:36
18:35 (19) | 18:18
18:24 (19) | 07:38
18:35 (19) | 18:16
18:23 (19) | 07:40
18:37 (19) | 18:14
18:22 (19) | 07:42
18:37 (19) | 18:12
17:45 (25) | 07:43
18:37 (19) | 18:10
17:42 (25) | 07:45
18:37 (19) | 18:08
17:40 (25) | 07:47
18:35 (19) | 18:05
17:38 (25) | 07:49
18:35 (19) | 18:03
17:37 (25) | 07:50
18:33 (19) | 18:01
17:36 (25) | 06:52
18:30 (19) | 16:59
17:35 (25) | 06:54
18:00 (25) | 16:57
17:35 (25) | 06:56
18:00 (25) | 16:55
17:34 (25) | 06:57
17:59 (25) | 16:53
17:34 (25) | 06:59
17:59 (25) | 16:52
17:35 (25) | 07:01
17:59 (25) | 16:50
| 07:03
| 16:48
| 332
|

23

21

18

15

10

13

15

16

16

16

16

14

12

227

20620812:18/14  WINAPRO .

| Novembelt Dezember

17:34 (25) | 07:05
17:57 (25) | 16:46
17:35 (25) | 07:06
17:56 (25) | 16:44
17:37 (25) | 07:08
17:55 (25) | 16:42
17:37 (25) | 07:10
17:52 (25) | 16:40
17:40 (25) | 07:12
17:49 (25) | 16:39
| 07:14
| 16:37
| 07:15
| 16:35
| 07:17
| 16:34
| 07:19
| 16:32
| 07:21
| 16:30
17:25 (20) | 07:22
17:29 (20) | 16:29
17:22 (20) | 07:24
17:32 (20) | 16:27
17:20 (20) | 07:26
17:33 (20) | 16:26
17:19 (20) | 07:28
17:34 (20) | 16:24
17:18 (20) | 07:29
17:34 (20) | 16:23
17:18 (20) | 07:31
17:34 (20) | 16:21
17:18 (20) | 07:33
17:34 (20) | 16:20
17:18 (20) | 07:35
17:34 (20) | 16:19
17:19 (20) | 07:36
17:33 (20) | 16:18
17:20 (20) | 07:38
17:32 (20) | 16:16
17:20 (20) | 07:40
17:29 (20) | 16:15
| 07:41
| 16:14
| 07:43
| 16:13
| 07:45
| 16:12
| 07:46
| 16:11
| 07:48
| 16:10
| 07:49
| 16:09
| 07:51
| 16:08
| 07:52
| 16:07
| 07:54
| 16:06

|
|
| 267
|

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

| 07:55
| 16:06
| 07:57
| 16:05
| 07:58
| 16:05
| 07:59
| 16:04
| 08:01
| 16:03
| 08:02
| 16:03
| 08:03
| 16:03
| 08:05
| 16:02
| 08:06
| 16:02
| 08:07
| 16:02
| 08:08
| 16:02
| 08:09
| 16:01
| 08:10
| 16:01
| 08:11
| 16:01
| 08:12
| 16:02
| 08:13
| 16:02
| 08:13
| 16:02
| 08:14
| 16:02
| 08:15
| 16:02
| 08:16
| 16:03
| 08:16
| 16:03
| 08:17
| 16:04
| 08:17
| 16:04
| 08:18
| 16:05
| 08:18
| 16:05
| 08:18
| 16:06
| 08:19
| 16:07
| 08:19
| 16:08
| 08:19
| 16:08
| 08:19
| 16:09
| 08:19
| 16:10
| 245
|



Projekt: Lizenzierter Anwender:
LQM VSB Neue Energien Deutschland GmbH
Schweizer StraBe 3a
DE-01069 Dresden
+49 (0) 351 /211 83 - 46
Bernd.Hemmers / marina.eismann@vsb.energy

Berechnet:

29.06.2018 12:00/3.1.633

SHADOW - Kalender

Berechnung: 18060_PG_GB 24 WEA+2xV150-4,2MW+ 1xV136-4,2MW_BHe_mit_AbschaltungSchattenrezeptor: I - IO 7b
Voraussetzungen fiir Berechnung des Schattenwurfs

Angegebene Zeiten beriicksichtigen Schattenabschaltung

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

|Januar | Februar | Mérz | April | Mai [ Juni
1]08:19 14:17 (4) | 07:53 16:03 (21) | 07:00 17:01 (20) | 06:49 18:12 (25) | 05:45 19:19 (24) | 05:00 20:21 (16)
|16:12 43 15:13(22) | 16:59 15 16:18 (21) [ 17:50 13  17:14(20) | 19:44 37  19:02(19) | 20:35 34 19:53(15) | 21:20 20  20:42 (14)
2| 08:19 14:18 (4) | 07:51 16:02 (21) | 06:57 17:00 (20) | 06:47 18:12 (25) | 05:43 19:19 (24) | 04:59 20:23 (16)
| 16:13 42 15:13(22) | 17:01 16  16:18 (21) | 17:52 15 17:15(20) | 19:46 34 19:00 (19) | 20:36 32 19:51 (5) | 21:21 19 20:42 (14)
3108:19 14:19 (4) | 07:49 16:01 (21) | 06:55 16:58 (20) | 06:45 18:13 (25) | 05:41 19:18 (24) | 04:58 20:24 (16)
| 16:14 41  15:14(22) | 17:03 17 16:18 (21) | 17:54 17 17:15(20) | 19:47 29 18:59 (19) | 20:38 33  19:51(5) | 21:22 18  20:42 (14)
4 08:19 14:19 (4) | 07:48 16:01 (21) | 06:53 16:58 (20) | 06:42 18:15 (25) | 05:39 19:19 (24) | 04:57 20:28 (17)
| 16:15 40 15:13(22) | 17:05 17 16:18(21) | 17:56 17 17:15(20) | 19:49 20 18:56 (19) | 20:40 33  19:52(5) | 21:23 13  20:41 (14)
508:18 14:20 (4) | 07:46 16:02 (21) | 06:51 16:58 (20) | 06:40 18:19 (25) | 05:37 19:19 (24) | 04:57 20:28 (17)
|16:16 40 15:14(22) | 17:06 17 16:19(21) | 17:57 17  17:15(20) | 19:51 6 18:25(25)|20:41 33 19:52(5)|21:24 13 20:41 (14)
6| 08:18 14:22 (4) | 07:45 16:02 (21) | 06:49 16:58 (20) | 06:38 | 05:35 19:19 (24) | 04:56 20:27 (17)
|16:17 38 15:15(22) | 17:08 17 16:19 (21) | 17:59 17  17:15(20) | 19:52 [20:43 32 19:51(5)|21:25 13 20:40 (17)
7 08:18 14:23 (4) | 07:43 15:57 (26) | 06:46 16:58 (20) | 06:36 | 05:34 19:20 (24) | 04:56 20:27 (17)
| 16:18 35  15:14(22) | 17:10 21 16:18(21) | 18:01 15 17:13 (20) | 19:54 | 20:44 32 19:52 (5) | 21:26 14 20:41 (17)
8108:17 14:24 (4) | 07:41 15:54 (26) | 06:44 16:59 (20) | 06:33 | 05:32 19:20 (24) | 04:55 20:27 (17)
]16:20 32 15:13(22) | 17:12 23 16:17(21) | 18:03 13  17:12(20) | 19:56 [20:46 31  19:51(5) | 21:27 14 20:41(17)
9108:17 14:27 (4) | 07:39 15:53 (26) | 06:42 17:01 (20) | 06:31 | 05:30 19:20 (24) | 04:55 20:27 (17)
|16:21 29 15:14(22) | 17:14 23 16:16 (21) | 18:05 9 17:10 (20) | 19:58 [20:48 30 19:50(5) | 21:28 15 20:42 (17)
10 | 08:16 14:27 (27) | 07:38 15:51 (26) | 06:40 | 06:29 | 05:28 19:22 (24) | 04:54 20:27 (17)
| 16:23 25 15:12(22) | 17:16 23 16:14(21) | 18:06 | 19:59 | 20:49 28 19:50 (5) | 21:29 16 20:43 (17)
11 | 08:16 14:28 (27) | 07:36 15:51 (26) | 06:37 | 06:27 | 05:27 19:22 (24) | 04:54 20:26 (17)
| 16:24 19  14:47 (27) | 17:18 24 16:15(26) | 18:08 | 20:01 | 20:51 26 19:48 (5) | 21:29 17 20:43 (17)
12 | 08:15 14:29 (27) | 07:34 15:51 (26) | 06:35 | 06:24 19:26 (18) | 05:25 19:25 (24) | 04:53 20:27 (17)
| 16:25 18 14:47 (27) | 17:19 25 16:16 (26) | 18:10 | 20:03 8  19:34(18) | 20:52 23 19:48 (5) | 21:30 16 20:43 (17)
13| 08:14 14:30 (27) | 07:32 15:50 (26) | 06:33 | 06:22 19:24 (18) | 05:24 19:27 (24) | 04:53 20:27 (17)
|16:27 17 14:47 (27) | 17:21 26 16:16 (26) | 18:12 |20:04 11 19:35(18) | 20:54 16  19:46(5) | 21:31 17  20:44 (17)
14| 08:14 14:32 (27) | 07:30 15:50 (26) | 06:31 | 06:20 19:23 (18) | 05:22 19:38 (5) | 04:53 20:27 (17)
|16:28 15  14:47(27) | 17:23 27  16:17(26) | 18:13 |20:06 13 19:36 (18) | 20:56 6  19:44(5)|21:31 17 20:44 (17)
15| 08:13 14:33 (27) | 07:28 15:49 (26) | 06:28 | 06:18 19:23 (18) | 05:20 | 04:53 20:27 (17)
| 16:30 13 14:46 (27) | 17:25 28  16:17 (26) | 18:15 | 20:08 13 19:36 (18) | 20:57 | 21:32 18 20:45 (17)
16 | 08:12 14:35 (27) | 07:26 15:49 (26) | 06:26 | 06:16 19:23 (18) | 05:19 | 04:53 20:27 (17)
|16:31 10 14:45(27) | 17:27 28 16:17 (26) | 18:17 |20:09 13  19:36 (18) | 20:59 |21:32 18 20:45(17)
17 | 08:11 14:39 (27) | 07:24 15:49 (26) | 06:24 | 06:13 19:22 (18) | 05:17 20:22 (16) | 04:53 20:28 (17)
| 16:33 3 1442 (27) | 17:29 28  16:17 (26) | 18:18 | 20:11 12 19:34 (18) | 21:00 6  20:28 (16) | 21:33 17 20:45 (17)
18 | 08:10 | 07:22 15:49 (26) | 06:21 | 06:11 19:22 (18) | 05:16 20:20 (16) | 04:52 20:28 (17)
| 16:35 117:30 28  16:17 (26) | 18:20 |20:13 11 19:33(18) | 21:02 8 20:28(16) | 21:33 17  20:45 (17)
19 | 08:09 | 07:20 15:49 (26) | 06:19 | 06:09 19:24 (18) | 05:15 20:19 (16) | 04:53 20:28 (17)
| 16:36 | 17:32 27  16:16 (26) | 18:22 | 20:14 8 19:32(18) | 21:03 11 20:30 (16) | 21:34 18 20:46 (17)
20 | 08:08 | 07:18 15:49 (26) | 06:17 17:21 (25) | 06:07 19:26 (18) | 05:13 20:19 (16) | 04:53 20:28 (17)
| 16:38 | 17:34 26 16:15(26) | 18:24 10 17:31(25) | 20:16 3 19:29 (18) | 21:05 12 20:31(16) | 21:34 18 20:46 (17)
21| 08:07 | 07:16 15:50 (26) | 06:15 17:18 (25) | 06:05 | 05:12 20:19 (16) | 04:53 20:28 (17)
| 16:40 |17:36 25 16:15(26) | 18:25 16 17:34(25) | 20:18 | 21:06 12 20:31(16) | 21:34 18 20:46 (17)
22 | 08:06 | 07:14 15:51 (26) | 06:12 17:16 (25) | 06:03 | 05:11 20:19 (16) | 04:53 20:28 (17)
| 16:41 | 17:38 23 16:14(26) | 18:27 20 17:36 (25) | 20:20 | 21:07 16 20:37 (14) | 21:35 18 20:46 (17)
23| 08:05 | 07:12 15:53 (26) | 06:10 17:14 (25) | 06:01 19:51 (15) | 05:09 20:18 (16) | 04:53 20:29 (17)
| 16:43 |17:40 20 16:13(26) | 18:29 22 17:36 (25) | 20:21 3 19:54(15) | 21:09 18 20:37(14) | 21:35 18  20:47 (17)
24 | 08:04 | 07:10 15:55 (26) | 06:08 17:13 (25) | 05:59 19:31 (24) | 05:08 20:18 (16) | 04:53 20:29 (17)
| 16:45 | 17:41 16 16:11(26) | 18:30 24 17:37 (25) | 20:23 7 19:55(15) | 21:10 20 20:39 (14) | 21:35 17 20:46 (17)
25| 08:02 | 07:08 15:57 (26) | 06:05 17:12 (25) | 05:57 19:26 (24) | 05:07 20:18 (16) | 04:54 20:29 (17)
| 16:46 | 17:43 11 16:08 (26) | 18:32 26 17:38 (25) | 20:25 20 19:57 (15) | 21:11 22 20:40 (14) | 21:35 17 20:46 (17)
26 | 08:01 | 07:06 | 06:03 17:11 (25) | 05:55 19:23 (24) | 05:06 20:18 (16) | 04:54 20:30 (17)
| 16:48 | 17:45 | 18:34 35 18:00(19) | 20:26 26 19:58 (15) | 21:13 23  20:41(14) | 21:35 17  20:47 (17)
27 | 08:00 | 07:04 17:05 (20) | 06:01 17:11 (25) | 05:53 19:22 (24) | 05:05 20:18 (16) | 04:55 20:29 (17)
| 16:50 | 17:47 4 17:09 (20) | 18:36 39 18:02(19) | 20:28 36 19:58 (15) | 21:14 24 20:42 (14) | 21:35 18 20:47 (17)
28 | 07:58 | 07:02 17:02 (20) | 05:58 17:11 (25) | 05:51 19:22 (24) | 05:04 20:19 (16) | 04:55 20:30 (17)
| 16:52 |17:49 11 17:13(20) | 18:37 41 18:03(19) | 20:30 36 19:58 (15) | 21:15 23  20:42 (14) | 21:35 17  20:47 (17)
29 | 07:57 16:05 (21) | | 06:56 18:11 (25) | 05:49 19:21 (24) | 05:03 20:20 (16) | 04:56 20:30 (17)
| 16:54 9 16:14(21) | [19:39 42 19:03(19) | 20:31 36 19:57(15) | 21:17 23 20:43(14) | 21:35 17  20:47 (17)
30 | 07:56 16:04 (21) | | 06:54 18:10 (25) | 05:47 19:20 (24) | 05:02 20:20 (16) | 04:56 20:31 (17)
|16:55 11 16:15(21) | |19:41 42 19:02(19) | 20:33 36 19:56 (15) | 21:18 22 20:43(14) | 21:34 16  20:47 (17)
31| 07:54 16:02 (21) | | 06:52 18:11 (25) | | 05:01 20:21 (16) |
|16:57 14 16:16 (21) | [19:42 40 19:02 (19) | [21:19 19  20:42 (14) |
Sonnenscheinstunden | 260 | 278 | 367 | 416 | 484 | 498
astr.max.mogl.Beschattung | 494 | 566 | 490 | 418 | 648 | 501

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 3.1.633 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk 29.06.2018 12:18 / 15 WI nd PRO .



Projekt: Lizenzierter Anwender:
LQM VSB Neue Energien Deutschland GmbH
Schweizer StraBe 3a
DE-01069 Dresden
+49 (0) 351 /211 83 - 46
Bernd.Hemmers / marina.eismann@vsb.energy

Berechnet:

29.06.2018 12:00/3.1.633

SHADOW - Kalender

Berechnung: 18060_PG_GB 24 WEA+2xV150-4,2MW+ 1xV136-4,2MW_BHe_mit_AbschaltungSchattenrezeptor: I - IO 7b
Voraussetzungen fiir Berechnung des Schattenwurfs

Angegebene Zeiten beriicksichtigen Schattenabschaltung

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

[ Juli | August | September | Oktober | November | Dezember
1] 04:57 20:30 (17) | 05:33 19:34 (24) | 06:22 | 07:11 | 07:05 15:21 (26) | 07:55 14:10 (27)
|21:3¢ 17 20:47 (17) | 21:02 25 19:59 (5) | 20:01 | 18:52 | 16:46 23 15:44 (21) | 16:06 19 14:29 (27)
2| 04:58 20:31 (17) | 05:35 19:32 (24) | 06:24 | 07:13 | 07:06 15:22 (26) | 07:57 14:10 (27)
|21:34 16 20:47(17) | 21:01 27 19:59 (5) | 19:59 | 18:49 | 16:44 24 15:46 (21) | 16:05 25 14:55(22)
3| 04:58 20:32 (17) | 05:36 19:32 (24) | 06:26 | 07:14 | 07:08 15:24 (26) | 07:58 14:10 (4)
|21:33 16 20:48(17) | 20:59 29 20:01 (5) | 19:56 | 18:47 | 16:42 23 15:47 (21) | 16:05 29 14:57 (22)
4| 04:59 20:32 (17) | 05:38 19:30 (24) | 06:27 | 07:16 17:40 (20) | 07:10 15:27 (26) | 07:59 14:09 (4)
|21:33 15 20:47(17) | 20:57 31 20:01(5) | 19:54 | 18:45 6 17:46 (20) | 16:40 21  15:48 (21) | 16:04 32 14:58 (22)
5 | 05:00 20:32 (17) | 05:39 19:30 (24) | 06:29 | 07:18 17:37 (20) | 07:12 15:32 (21) | 08:01 14:08 (4)
|21:32 15 20:47 (17) | 20:56 32 20:02(5) | 19:52 |18:43 11 17:48(20) | 16:39 16  15:48 (21) | 16:03 35 14:59 (22)
6 | 05:01 20:33 (17) | 05:41 19:29 (24) | 06:31 | 07:19 17:36 (20) | 07:14 15:32 (21) | 08:02 14:07 (4)
|21:32 14 20:47 (17) | 20:54 32 20:01(5) | 19:50 |18:40 14 17:50(20) | 16:37 17  15:49 (21) | 16:03 37 15:00 (22)
7 | 05:02 20:34 (17) | 05:42 19:28 (24) | 06:32 18:15 (25) | 07:21 17:34 (20) | 07:15 15:32 (21) | 08:03 14:08 (4)
|21:31 13 20:47(17) | 20:52 33 20:01(5) | 19:47 5 18:20(25) | 18:38 16 17:50(20) | 16:35 17  15:49 (21) | 16:03 39 15:01(22)
8 | 05:02 20:35 (17) | 05:44 19:28 (24) | 06:34 18:10 (25) | 07:23 17:33 (20) | 07:17 15:32 (21) | 08:04 14:07 (4)
|21:31 13 20:48(14) | 20:50 33 20:01(5) | 19:45 19 18:50(19) | 18:36 17 17:50(20) | 16:34 17 15:49 (21) | 16:02 41  15:02 (22)
9| 05:03 20:32 (16) | 05:45 19:27 (24) | 06:35 18:08 (25) | 07:24 17:33 (20) | 07:19 15:33 (21) | 08:06 14:07 (4)
|21:30 16 20:49 (14) | 20:49 34 20:01(5) | 19:43 28 18:53(19) | 18:33 17 17:50(20) | 16:32 16 15:49 (21) | 16:02 41  15:02 (22)
10 | 05:04 20:31 (16) | 05:47 19:28 (24) | 06:37 18:05 (25) | 07:26 17:33 (20) | 07:21 15:33 (21) | 08:07 14:07 (4)
|21:29 19 20:50 (14) | 20:47 33 20:01(5) | 19:40 33 18:53(19) | 18:31 17 17:50(20) | 16:30 15 15:48(21) | 16:02 42  15:02 (22)
11 | 05:05 20:30 (16) | 05:49 19:27 (24) | 06:39 18:04 (25) | 07:28 17:32 (20) | 07:22 15:34 (21) | 08:08 14:08 (4)
|21:29 20 20:50 (14) | 20:45 33 20:00(5) | 19:38 38  18:54 (19) | 18:29 17 17:49(20) | 16:29 14 15:48(21) | 16:02 43  15:04 (22)
12 | 05:06 20:29 (16) | 05:50 19:28 (24) | 06:40 18:03 (25) | 07:30 17:33 (20) | 07:24 15:36 (21) | 08:09 14:08 (4)
|21:28 20 20:51(14) | 20:43 35 20:03(15)]19:36 40 18:55(19) | 18:27 15 17:48(20) | 16:27 11  15:47 (21) | 16:01 44 15:04 (22)
13 | 05:08 20:29 (16) | 05:52 19:27 (24) | 06:42 18:02 (25) | 07:31 17:34 (20) | 07:26 15:36 (21) | 08:10 14:08 (4)
|21:27 20 20:51(14) | 20:41 37 20:04(15) | 19:33 42  18:54(19) | 18:25 13 17:47(20) | 16:26 8  15:44(21) | 16:01 44 15:05(22)
14 | 05:09 20:29 (16) | 05:53 19:28 (24) | 06:43 18:01 (25) | 07:33 17:36 (20) | 07:28 | 08:11 14:08 (4)
|21:26 21 20:51(14) | 20:39 37  20:05(15) | 19:31 42 18:54(19) | 18:22 9 17:45(20) | 16:24 | 16:01 46 15:06 (22)
15| 05:10 20:28 (16) | 05:55 19:28 (24) | 06:45 18:00 (25) | 07:35 | 07:29 | 08:12 14:08 (4)
|21:25 23 20:52(14) | 20:37 37  20:05(15) | 19:29 42  18:52(19) | 18:20 | 16:23 |16:02 44  15:05(22)
16 | 05:11 20:28 (16) | 05:57 19:30 (24) | 06:47 18:00 (25) | 07:36 16:32 (26) | 07:31 | 08:13 14:08 (4)
|21:224 24 20:52(14) | 20:35 34  20:05(15) | 19:26 40  18:51(19) | 18:18 5  16:37 (26) | 16:21 |16:02 46  15:06 (22)
17 | 05:12 20:28 (16) | 05:58 19:30 (24) | 06:48 17:59 (25) | 07:38 16:27 (26) | 07:33 | 08:13 14:09 (4)
|21:23 23 20:51(14) | 20:33 25  20:04(15) | 19:24 36 18:49(19) | 18:16 14  16:41 (26) | 16:20 | 16:02 45  15:07 (22)
18 | 05:13 20:27 (16) | 06:00 19:33 (24) | 06:50 18:00 (25) | 07:40 16:25 (26) | 07:35 | 08:14 14:09 (4)
|21:22 23 20:50(14) | 20:31 19 20:03 (15) | 19:22 30 18:46(19) | 18:14 18 16:43 (26) | 16:19 | 16:02 45  15:07 (22)
19 | 05:15 20:27 (16) | 06:01 19:56 (15) | 06:52 18:00 (25) | 07:42 16:23 (26) | 07:36 | 08:15 14:09 (4)
|21:21 22 20:49 (14) | 20:29 5 20:01(15) | 19:19 25 18:25(25) | 18:12 21  16:44 (26) | 16:18 | 16:02 46  15:07 (22)
20 | 05:16 20:28 (16) | 06:03 19:57 (15) | 06:53 18:00 (25) | 07:43 16:22 (26) | 07:38 | 08:16 14:10 (4)
|21:20 20 20:48 (14) | 20:27 2 19:59 (15) | 19:17 23 18:23(25) | 18:10 23  16:45 (26) | 16:16 |16:03 46  15:08 (22)
21| 05:17 20:28 (16) | 06:05 | 06:55 18:01 (25) | 07:45 16:20 (26) | 07:40 | 08:16 14:11 (4)
|21:18 18  20:47 (14) | 20:25 |19:15 21 18:22(25) | 18:08 25 16:45(26) | 16:15 |16:03 46  15:09 (22)
22 | 05:19 20:28 (16) | 06:06 | 06:56 18:02 (25) | 07:47 16:20 (26) | 07:41 | 08:17 14:11 (4)
|21:17 15 20:46 (14) | 20:23 [19:12 17 18:19(25) | 18:05 26  16:46 (26) | 16:14 | 16:04 46 15:09 (22)
23 | 05:20 20:28 (16) | 06:08 19:30 (18) | 06:58 18:04 (25) | 07:49 16:19 (26) | 07:43 | 08:17 14:11 (4)
|21:16 13 20:41(16) | 20:20 4 19:34(18) | 19:10 13 18:17(25) | 18:03 27  16:46 (26) | 16:13 | 16:04 46 15:09 (22)
24| 05:21 20:30 (16) | 06:10 19:27 (18) | 07:00 | 07:50 16:19 (26) | 07:45 | 08:18 14:12 (4)
| 21:14 11 20:41(16) | 20:18 9 19:36 (18) | 19:08 | 18:01 28  16:47 (26) | 16:12 | 16:05 46  15:10 (22)
25 | 05:23 20:30 (16) | 06:11 19:26 (18) | 07:01 | 06:52 15:19 (26) | 07:46 14:16 (27) | 08:18 14:12 (4)
|21:13 10 20:40 (16) | 20:16 11  19:37 (18) | 19:06 |16:59 28  15:47 (26) | 16:11 2 14:18(27) | 16:05 45  15:10 (22)
26 | 05:24 20:31 (16) | 06:13 19:25 (18) | 07:03 | 06:54 15:19 (26) | 07:48 14:13 (27) | 08:18 14:13 (4)
| 21:12 7 20:38(16) | 20:14 12 19:37(18) | 19:03 |16:57 28 15:47(26) | 16:10 10 14:23(27) | 16:06 44  15:10 (22)
27 | 05:26 20:34 (16) | 06:14 19:25 (18) | 07:05 | 06:56 15:19 (26) | 07:49 14:12 (27) | 08:19 14:14 (4)
| 21:10 3 20:37(16) | 20:12 13 19:38(18) | 19:01 | 16:55 28  15:47(26) | 16:09 13 14:25(27) | 16:07 46  15:12(22)
28 | 05:27 | 06:16 19:24 (18) | 07:06 | 06:57 15:19 (26) | 07:51 14:11 (27) | 08:19 14:14 (4)
| 21:09 |20:10 13 19:37 (18) | 18:59 | 16:53 27  15:46 (26) | 16:08 15 14:26 (27) | 16:08 45 15:12(22)
29 | 05:29 | 06:18 19:24 (18) | 07:08 | 06:59 15:20 (26) | 07:52 14:11 (27) | 08:19 14:15 (4)
| 21:07 |20:07 13 19:37 (18) | 18:56 | 16:52 26 15:46 (26) | 16:07 16 14:27 (27) | 16:08 44  15:12(22)
30 | 05:30 19:47 (5) | 06:19 19:24 (18) | 07:09 | 07:01 15:19 (26) | 07:54 14:11 (27) | 08:19 14:16 (4)
| 21:06 9 19:56(5) |20:05 11  19:35(18) | 18:54 |16:50 25 15:44(26) | 16:06 18 14:29(27) | 16:09 44  15:13 (22)
31]05:32 19:36 (24) | 06:21 19:26 (18) | | 07:03 15:20 (26) | | 08:19 14:16 (4)
|21:04 20  19:57(5) | 20:03 8 19:34(18) | | 16:48 23 15:43 (26) | |16:10 44 15:13(22)

Sonnenscheinstunden | 501 | 453 | 381 | 332 | 267 | 245
astr.max.mogl.Beschattung | 476 | 667 | 494 | 524 | 296 | 1285
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:
LQM VSB Neue Energien Deutschland GmbH
Schweizer StraBe 3a
DE-01069 Dresden
+49 (0) 351 /211 83 - 46
Bernd.Hemmers / marina.eismann@vsb.energy

Berechnet:

29.06.2018 12:00/3.1.633

SHADOW - Kalender

Berechnung: 18060_PG_GB 24 WEA+2xV150-4,2MW+ 1xV136-4,2MW_BHe_mit_Abschaltung Schattenrezeptor: J - 10 8
Voraussetzungen fiir Berechnung des Schattenwurfs
Die dargestellten Zeiten sind die astronomisch maximal mdgliche Beschattungsdauer, berechnet unter folgenden Annahmen:

Die Sonne scheint taglich von Sonnenauf- bis -untergang

Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung

Die Windenergieanlage/n ist/sind immer in Betrieb

|Januar |Februar |Mérz | April | Mai | Juni
1]08:19 | 07:53 | 06:59 | 06:49 | 05:45 19:46 (22) | 05:00
| 16:12 | 16:59 | 17:50 | 19:44 | 20:35 5 19:51(22) | 21:20
2] 08:19 | 07:51 | 06:57 | 06:47 | 05:43 | 04:59
| 16:13 | 17:01 | 17:52 | 19:46 | 20:36 | 21:21
3] 08:19 | 07:49 | 06:55 | 06:45 19:15 (23) | 05:41 | 04:58
| 16:14 | 17:03 | 17:54 | 19:47 3 19:18(23) | 20:38 | 21:22
4]08:19 | 07:48 | 06:53 | 06:42 19:12 (23) | 05:39 | 04:57
| 16:15 | 17:05 | 17:56 | 19:49 9  19:21(23) | 20:39 | 21:23
5108:18 | 07:46 | 06:51 | 06:40 19:11 (23) | 05:37 | 04:57 20:45 (27)
| 16:16 | 17:06 | 17:57 | 19:51 11 19:22(23) | 20:41 | 21:24 2 20:47 (27)
6]08:18 | 07:44 | 06:49 | 06:38 19:09 (23) | 05:35 19:58 (4) | 04:56 20:43 (27)
| 16:17 | 17:08 | 17:59 | 19:52 13 19:22(23) | 20:43 6 20:04 (4) | 21:25 5 20:48 (27)
71 08:18 | 07:43 | 06:46 | 06:36 19:08 (23) | 05:34 19:56 (4) | 04:56 20:42 (27)
| 16:18 | 17:10 | 18:01 | 19:54 14 19:22 (23) | 20:44 11 20:07 (4) | 21:26 8  20:50 (27)
8 08:17 | 07:41 | 06:44 | 06:33 19:08 (23) | 05:32 19:54 (4) | 04:55 20:41 (27)
|16:20 | 17:12 | 18:03 | 19:56 14 19:22(23) | 20:46 14 20:08 (4) | 21:27 9 20:50 (27)
9] 08:17 | 07:39 | 06:42 | 06:31 19:09 (23) | 05:30 19:53 (4) | 04:55 20:41 (27)
| 16:21 | 17:14 | 18:05 | 19:58 13 19:22(23) | 20:48 18 20:18(21) | 21:28 10 20:51(27)
10 | 08:16 | 07:37 | 06:40 | 06:29 19:09 (23) | 05:29 19:53 (4) | 04:54 20:42 (27)
| 16:23 | 17:16 | 18:06 | 19:59 12 19:21(23) | 20:49 22 20:20 (21) | 21:29 10 20:52 (27)
11]08:16  |07:36 | 06:37 | 06:27 19:10 (23) | 05:27 19:52 (4) | 04:54 20:41 (27)
| 16:24 | 17:17 | 18:08 | 20:01 8  19:18(23) | 20:51 25 20:21 (21) | 21:29 11 20:52 (27)
12 ] 08:15 | 07:34 | 06:35 | 06:24 19:13 (23) | 05:25 19:52 (4) | 04:53 20:41 (27)
| 16:25 | 17:19 | 18:10 | 20:03 2 19:15(23) | 20:52 28 20:23(21) | 21:30 12 20:53(27)
13| 08:14 | 07:32 | 06:33 | 06:22 | 05:24 19:51 (4) | 04:53 20:41 (27)
|16:27 | 17:21 | 18:12 | 20:04 | 20:54 30 20:24 (21) | 21:31 12 20:53(27)
14| 08:14 | 07:30 | 06:31 | 06:20 | 05:22 19:51 (4) | 04:53 20:41 (27)
| 16:28 | 17:23 | 18:13 | 20:06 | 20:56 31 20:24 (21) | 21:31 13 20:54 (27)
15 | 08:13 | 07:28 | 06:28 | 06:18 | 05:20 19:51 (4) | 04:53 20:41 (27)
| 16:30 | 17:25 | 18:15 | 20:08 | 20:57 30 20:24 (21) | 21:32 13 20:54 (27)
16 | 08:12 | 07:26 | 06:26 | 06:16 | 05:19 19:51 (4) | 04:53 20:42 (27)
| 16:31 | 17:27 | 18:17 | 20:09 | 20:59 30 20:24 (21) | 21:32 13 20:55(27)
17 ] 08:11 | 07:24 | 06:24 | 06:13 | 05:17 19:52 (4) | 04:53 20:42 (27)
| 16:33 | 17:29 | 18:18 | 20:11 | 21:00 28 20:23(21) | 21:33 13 20:55 (27)
18 | 08:10 | 07:22 | 06:21 | 06:11 | 05:16 19:52 (4) | 04:53 20:42 (27)
| 16:35 | 17:30 | 18:20 | 20:13 | 21:02 26 20:22 (21) | 21:33 13 20:55 (27)
19 | 08:09 | 07:20 | 06:19 | 06:09 | 05:15 19:52 (4) | 04:53 20:42 (27)
| 16:36 | 17:32 | 18:22 | 20:14 | 21:03 23 20:21(21) | 21:34 13 20:55(27)
20 | 08:08 | 07:18 | 06:17 | 06:07 | 05:13 19:53 (4) | 04:53 20:42 (27)
| 16:38 | 17:34 | 18:24 | 20:16 | 21:04 16 20:09 (4) | 21:34 13 20:55(27)
21108:07 |07:16 | 06:15 | 06:05 | 05:12 19:54 (4) | 04:53 20:42 (27)
| 16:40 | 17:36 | 18:25 | 20:18 | 21:06 15 20:09 (4) | 21:34 13 20:55(27)
22| 08:06 | 07:14 | 06:12 | 06:03 19:48 (22) | 05:11 19:55 (4) | 04:53 20:42 (27)
| 16:41 | 17:38 | 18:27 | 20:19 3 19:51(22) | 21:07 13 20:08 (4) | 21:34 13 20:55(27)
23 | 08:05 | 07:12 | 06:10 | 06:01 19:45 (22) | 05:09 19:55 (4) | 04:53 20:43 (27)
| 16:43 | 17:40 | 18:29 | 20:21 9 19:54 (22) | 21:09 11 20:06 (4) | 21:35 13 20:56 (27)
24 | 08:04 | 07:10 | 06:08 | 05:59 19:44 (22) | 05:08 19:57 (4) | 04:53 20:43 (27)
| 16:45 | 17:41 | 18:30 | 20:23 11 19:55(22) | 21:10 8 20:05 (4) | 21:35 13 20:56 (27)
25 | 08:02 | 07:08 | 06:05 | 05:57 19:43 (22) | 05:07 20:00 (4) | 04:54 20:43 (27)
| 16:47 | 17:43 | 18:32 | 20:25 12 19:55(22) | 21:11 3 20:03 (4) | 21:35 13 20:56 (27)
26 | 08:01 | 07:06 | 06:03 | 05:55 19:43 (22) | 05:06 | 04:54 20:44 (27)
| 16:48 | 17:45 | 18:34 | 20:26 12 19:55(22) | 21:13 | 21:35 13 20:57 (27)
27 | 08:00 | 07:04 | 06:01 | 05:53 19:42 (22) | 05:05 | 04:55 20:44 (27)
| 16:50 | 17:47 | 18:35 | 20:28 13 19:55(22) | 21:14 | 21:35 12 20:56 (27)
28 | 07:58 | 07:02 | 05:58 | 05:51 19:43 (22) | 05:04 | 04:55 20:44 (27)
| 16:52 | 17:49 | 18:37 | 20:30 12 19:55 (22) | 21:15 | 21:35 13 20:57 (27)
29 | 07:57 | | 06:56 | 05:49 19:44 (22) | 05:03 | 04:56 20:44 (27)
| 16:54 | | 19:39 | 20:31 10 19:54 (22) | 21:17 | 21:34 12 20:56 (27)
30 | 07:56 | | 06:54 | 05:47 19:44 (22) | 05:02 | 04:56 20:45 (27)
| 16:55 | | 19:41 | 20:33 9 19:53(22) | 21:18 | 21:34 12 20:57 (27)
31| 07:54 | | 06:52 | | 05:01 |
| 16:57 | | 19:42 | | 21:19 |
Sonnenscheinstunden | 260 | 278 | 367 | 416 | 484 | 498
astr.max.mogl.Beschattung | | | | 190 | 393 | 297
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 3.1.633 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk 29.06.2018 12:18 / 17 WI nd PRO .



Lizenzierter Anwender:

VSB Neue Energien Deutschland GmbH
Schweizer StraBe 3a

DE-01069 Dresden

+49 (0) 351 /211 83 - 46

Bernd.Hemmers / marina.eismann@vsb.energy

Berechnet:

29.06.2018 12:00/3.1.633

Projekt:

LQM

SHADOW - Kalender

Berechnung: 18060_PG_GB 24 WEA+2xV150-4,2MW+ 1xV136-4,2MW_BHe_mit_Abschaltung Schattenrezeptor: J - 10 8
Voraussetzungen fiir Berechnung des Schattenwurfs
Die dargestellten Zeiten sind die astronomisch maximal mdgliche Beschattungsdauer, berechnet unter folgenden Annahmen:

Die Sonne scheint taglich von Sonnenauf- bis -untergang

Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung

Die Windenergieanlage/n ist/sind immer in Betrieb

| Juli | August | September | Oktober | November Dezember
1] 04:57 20:45 (27) | 05:33 20:02 (4) | 06:22 19:09 (23) | 07:11 | 07:04 | 07:55
| 21:34 11 20:56 (27) | 21:02 28 20:33 (21) | 20:01 8 19:17(23) | 18:52 | 16:46 | 16:06
2| 04:58 20:46 (27) | 05:35 20:02 (4) | 06:24 19:07 (23) | 07:13 | 07:06 | 07:57
| 21:34 10 20:56 (27) | 21:01 25  20:31(21) | 19:59 12 19:19 (23) | 18:49 | 16:44 | 16:05
3] 04:58 20:46 (27) | 05:36 20:03 (4) | 06:26 19:07 (23) | 07:14 | 07:08 | 07:58
| 21:33 11 20:57 (27) | 20:59 21 20:30 (21) | 19:56 13 19:20 (23) | 18:47 | 16:42 | 16:05
4| 04:59 20:47 (27) | 05:38 20:04 (4) | 06:27 19:05 (23) | 07:16 | 07:10 | 07:59
| 21:33 10 20:57 (27) | 20:57 15 20:19 (4) | 19:54 14 19:19 (23) | 18:45 | 16:40 | 16:04
5] 05:00 20:47 (27) | 05:39 20:05 (4) | 06:29 19:05 (23) | 07:18 | 07:12 | 08:01
| 21:32 8  20:55(27) | 20:56 13 20:18 (4) | 19:52 14 19:19 (23) | 18:42 | 16:39 | 16:03
6 | 05:01 20:49 (27) | 05:41 20:06 (4) | 06:31 19:05 (23) | 07:19 | 07:13 | 08:02
| 21:32 6  20:55(27) | 20:54 10 20:16 (4) | 19:49 13 19:18 (23) | 18:40 | 16:37 | 16:03
7| 05:02 20:50 (27) | 05:42 20:09 (4) | 06:32 19:06 (23) | 07:21 | 07:15 | 08:03
| 21:31 4 20:54 (27) | 20:52 3 20:12 (4) | 19:47 11 19:17(23) | 18:38 | 16:35 | 16:03
8] 05:02 | 05:44 | 06:34 19:06 (23) | 07:23 | 07:17 | 08:04
| 21:31 | 20:50 | 19:45 9  19:15(23) | 18:36 | 16:34 | 16:02
9 | 05:03 | 05:45 | 06:35 19:09 (23) | 07:24 | 07:19 | 08:06
| 21:30 | 20:48 | 19:43 3 19:12(23) | 18:33 | 16:32 | 16:02
10 | 05:04 | 05:47 | 06:37 | 07:26 | 07:21 | 08:07
| 21:29 | 20:47 | 19:40 | 18:31 | 16:30 | 16:02
11 | 05:05 | 05:49 | 06:39 | 07:28 | 07:22 | 08:08
| 21:29 | 20:45 | 19:38 | 18:29 | 16:29 | 16:02
12 | 05:06 | 05:50 19:54 (22) | 06:40 | 07:30 | 07:24 | 08:09
| 21:28 | 20:43 6  20:00(22) | 19:36 | 18:27 | 16:27 | 16:02
13 | 05:08 | 05:52 19:52 (22) | 06:42 | 07:31 | 07:26 | 08:10
| 21:27 | 20:41 9 20:01(22) | 19:33 | 18:25  |16:26 | 16:01
14 ] 05:09 | 05:53 19:51 (22) | 06:43 | 07:33 | 07:28 | 08:11
| 21:26 | 20:39 11 20:02 (22) | 19:31 | 18:22 | 16:24 | 16:01
15 | 05:10 | 05:55 19:50 (22) | 06:45 | 07:35 | 07:29 | 08:12
| 21:25 | 20:37 12 20:02 (22) | 19:29 | 18:20 | 16:23 | 16:02
16 | 05:11 | 05:57 19:50 (22) | 06:47 | 07:36 | 07:31 | 08:13
| 21:24 | 20:35 12 20:02(22) | 19:26 | 18:18 | 16:21 | 16:02
17 | 05:12 | 05:58 19:49 (22) | 06:48 | 07:38 | 07:33 | 08:13
| 21:23 | 20:33 13 20:02 (22) | 19:24 | 18:16 | 16:20 | 16:02
18 | 05:13 | 06:00 19:50 (22) | 06:50 | 07:40 | 07:34 | 08:14
| 21:22 | 20:31 11 20:01(22) | 19:22 | 18:14 | 16:19 | 16:02
19 | 05:15 20:09 (4) | 06:01 19:50 (22) | 06:51 | 07:42 | 07:36 | 08:15
| 21:21 6 20:15 (4) | 20:29 10 20:00 (22) | 19:19 | 18:12 | 16:18 | 16:02
20 | 05:16 20:07 (4) | 06:03 19:51 (22) | 06:53 | 07:43 | 07:38 | 08:15
| 21:19 9 20:16 (4) | 20:27 8 19:59(22) | 19:17 | 18:10 | 16:16 | 16:03
21 ] 05:17 20:05 (4) | 06:05 | 06:55 | 07:45 | 07:40 | 08:16
| 21:18 12 20:17 (4) | 20:25 | 19:15 | 18:08 | 16:15 | 16:03
22| 05:19 20:04 (4) | 06:06 | 06:56 | 07:47 | 07:41 | 08:17
| 21:17 14 20:18 (4) | 20:23 | 19:12 | 18:05 | 16:14 | 16:04
23| 05:20 20:03 (4) | 06:08 | 06:58 | 07:49 | 07:43 | 08:17
| 21:16 16 20:19 (4) | 20:20 | 19:10 | 18:03 | 16:13 | 16:04
24| 05:21 20:03 (4) | 06:10 | 07:00 | 07:50 | 07:44 | 08:18
| 21:14 18 20:30 (21) | 20:18 | 19:08 | 18:01 | 16:12 | 16:05
25 ] 05:23 20:03 (4) | 06:11 | 07:01 | 06:52 | 07:46 | 08:18
| 21:13 23 20:32(21) | 20:16 | 19:05 | 16:59 | 16:11 | 16:05
26 | 05:24 20:02 (4) | 06:13 | 07:03 | 06:54 | 07:48 | 08:18
| 21:12 27 20:33(21) | 20:14 | 19:03 | 16:57 | 16:10 | 16:06
27 | 05:26 20:02 (4) | 06:14 | 07:05 | 06:56 | 07:49 | 08:19
| 21:10 29  20:34(21) | 20:12 | 19:01 | 16:55 | 16:09 | 16:07
28 | 05:27 20:02 (4) | 06:16 | 07:06 | 06:57 | 07:51 | 08:19
| 21:09 29  20:34(21) | 20:10 | 18:59 | 16:53 | 16:08 | 16:08
29 | 05:29 20:02 (4) | 06:18 | 07:08 | 06:59 | 07:52 | 08:19
| 21:07 31 20:35(21) | 20:07 | 18:56 | 16:52 | 16:07 | 16:08
30 | 05:30 20:02 (4) | 06:19 | 07:09 | 07:01 | 07:54 | 08:19
| 21:06 30 20:35(21) | 20:05 | 18:54 | 16:50 | 16:07 | 16:09
311 05:32 20:02 (4) | 06:21 19:13 (23) | |07:03 | | 08:19
| 21:04 30  20:34 (21) | 20:03 2 19:15(23) | | 16:48 | | 16:10
Sonnenscheinstunden | 501 | 453 | 381 | 332 | 267 | 245

astr.max.mogl.Beschattung | 334 | 209 | 97 | | |

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

Tag im Monat Sonnenaufgang

Sonnenuntergang (SS:MM)

(SS:MM)

Minuten mit Schatten

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

windPRO 3.1.633 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk
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(WEA mit erstem Schatten)
(WEA mit letztem Schatten)



Projekt: Lizenzierter Anwender:
LQM VSB Neue Energien Deutschland GmbH
Schweizer StraBe 3a
DE-01069 Dresden
+49 (0) 351 /211 83 - 46
Bernd.Hemmers / marina.eismann@vsb.energy

Berechnet:

29.06.2018 12:00/3.1.633

SHADOW - Kalender

Berechnung: 18060_PG_GB 24 WEA+2xV150-4,2MW+ 1xV136-4,2MW_BHe_mit_AbschaltungSchattenrezeptor: K - IO 9a
Voraussetzungen fiir Berechnung des Schattenwurfs
Die dargestellten Zeiten sind die astronomisch maximal mdgliche Beschattungsdauer, berechnet unter folgenden Annahmen:

Die Sonne scheint tdglich von Sonnenauf- bis -untergang

Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung

Die Windenergieanlage/n ist/sind immer in Betrieb

|Januar |Februar |Mirz | April | Mai | Juni | Juli |August | SeptembefOktober | Novembei Dezember
1108:19 | 07:53 |07:00 |06:49  |0545 |05:00 |04:57 |05:333  |06:23 | 07:11 | 07:05 | 07:55
| 16:12 | 16:59 | 17:50 | 19:44 | 20:35 | 21:20 | 21:34 | 21:02 | 20:01 | 18:52 | 16:46 | 16:06
2108:19 | 07:51 | 06:57 | 06:47  |05:43 | 04:59 | 04:58 | 05:35 | 06:24 | 07:13 | 07:06 | 07:57
| 16:13 | 17:01 |17:52 | 19:46  |20:36  |21:21  |21:34 | 21:01  [19:559 | 18:49 | 16:44 | 16:05
3 08:19 | 07:49 | 06:55 | 06:45 | 05:41 | 04:58 | 04:58 | 05:36 | 06:26 | 07:14 | 07:08 | 07:58
| 16:14 | 17:03 | 17:54 | 19:47  |20:38 | 21:22  |21:33  [20:59 | 19:56 | 18:47 | 16:42 | 16:05
4108:19 | 07:48 | 06:53 | 06:42  |05:39 | 04:58 | 04:59 | 05:38 | 06:27 | 07:16 | 07:10 | 07:59
| 16:15 | 17:05 | 17:56 | 19:49  |20:40  |21:23  |21:33  |20:57 | 19:54 | 18:45 | 16:41 | 16:04
5 08:18 | 07:46 | 06:51 | 06:40 | 05:37 | 04:57 | 05:00 | 05:39 | 06:29 | 07:18 | 07:12 | 08:01
| 16:16 | 17:07 | 17:58 | 19:51 | 20:41 | 21:24 | 21:32 | 20:56 | 19:52 | 18:43 | 16:39 | 16:04
6 | 08:18 | 07:45 | 06:49 | 06:38 | 05:36 | 04:56 | 05:01 | 05:41 | 06:31 | 07:19 | 07:14 | 08:02
| 16:17 | 17:08 | 17:59 | 19:53 | 20:43 | 21:25 | 21:32 | 20:54 | 19:50 | 18:40 | 16:37 | 16:03
7 | 08:18 | 07:43 | 06:46 | 06:36 | 05:34 | 04:56 | 05:02 | 05:42 | 06:32 | 07:21 | 07:15 | 08:03
| 16:19 | 17:10 | 18:01 | 19:54 | 20:44 | 21:26 | 21:31 | 20:52 | 19:47 | 18:38 | 16:35 | 16:03
8| 08:17 | 07:41 | 06:44 | 06:33 | 05:32 | 04:55 | 05:03 | 05:44 | 06:34 | 07:23 | 07:17 | 08:04
| 16:20 | 17:12 | 18:03 | 19:56 | 20:46 | 21:27 | 21:31 | 20:50 | 19:45 | 18:36 | 16:34 | 16:02
9] 08:17 | 07:39 | 06:42 | 06:31 | 05:30 | 04:55 | 05:04 | 05:46 | 06:35 | 07:25 | 07:19 | 08:06
| 16:21 | 17:14 | 18:05  |19:58  |20:48  |21:28  |21:30  |20:49  |19:43 | 18:34  |16:32 | 16:02
10 | 08:16 | 07:38 | 06:40 | 06:29 | 05:29 | 04:54 | 05:05 | 05:47 | 06:37 | 07:26 | 07:21 | 08:07
| 16:23 | 17:16 | 18:06 | 19:59 | 20:49 | 21:29 | 21:29 | 20:47 | 19:40 | 18:31 | 16:30 | 16:02
11 ] 08:16 | 07:36 | 06:37 | 06:27 | 05:27 | 04:54 | 05:06 | 05:49 | 06:39 | 07:28 | 07:22 | 08:08
| 16:24 | 17:18 | 18:08 | 20:01 | 20:51 | 21:29 | 21:29 | 20:45 | 19:38 | 18:29 | 16:29 | 16:02
12 1 08:15 | 07:34 | 06:35 | 06:25 | 05:25 | 04:54 | 05:07 | 05:50 | 06:40 | 07:30 | 07:24 | 08:09
| 16:26 | 17:19 | 18:10 | 20:03 | 20:52 | 21:30 | 21:28 | 20:43 | 19:36 | 18:27 | 16:27 | 16:02
131 08:14 | 07:32 | 06:33 | 06:22 | 05:24 | 04:53 | 05:08 | 05:52 | 06:42 | 07:31 | 07:26 | 08:10
| 16:27 | 17:21 | 18:12 | 20:04 | 20:54 | 21:31 | 21:27 | 20:41 | 19:33 | 18:25 | 16:26 | 16:02
14 | 08:14 | 07:30 | 06:31 | 06:20 | 05:22 | 04:53 | 05:09 | 05:54 | 06:44 | 07:33 | 07:28 | 08:11
|16:28 | 17:23 | 18:13  |20:06  |20:56 | 21:31  |21:226  [20:39 | 19:31  [18:223 | 16:24 | 16:02
15|08:13 | 07:28 | 06:28 | 06:18 | 05:21 | 04:53 | 05:10 | 05:55 | 06:45 | 07:35 | 07:29 | 08:12
|16:30 | 17:25 | 18:15  |20:08  |20:57  |21:32  |21:225  [20:37  |19:29  |18:20 | 16:23 | 16:02
16 | 08:12 | 07:26 | 06:26 | 06:16 | 05:19  |04:53  |05:11 | 05:57 | 06:47 |07:36 | 07:31 | 08:13
|16:32 | 17:27 | 18:17  |20:09  |20:59  |21:32  |21:224  [20:35 | 19:26 | 18:18 | 16:22 | 16:02
17 | 08:11 | 07:24 | 06:24 | 06:14 | 05:18 | 04:53 | 05:12 | 05:58 | 06:48  |07:38 | 07:33 | 08:13
| 16:33 | 17:29 | 18:19 | 20:11 | 21:00 | 21:33 | 21:23 | 20:33 | 19:24 | 18:16 | 16:20 | 16:02
18 | 08:10 | 07:22 | 06:21 | 06:11 | 05:16 | 04:53 | 05:14 | 06:00 | 06:50 | 07:40 | 07:35 | 08:14
| 16:35 | 17:31 | 18:20  |20:13  |21:02  |21:33  |21:22  |20:31  [19:22 | 18:14  |16:19 | 16:02
19 [ 08:09  |07:20 | 06:19 | 06:09 | 05:15 | 04:53 | 05:15 | 06:02 | 06:52 | 07:42 | 07:36 | 08:15
| 16:36 | 17:32 | 18:22 | 20:14 | 21:03 | 21:34 | 21:21 | 20:29 | 19:20 | 18:12 | 16:18 | 16:03
2008:08 | 07:18 |06:17  |06:07  |05:13 | 04:53 | 05:16 |06:03 | 06:53 | 07:43 | 07:38 | 08:16
| 16:38 | 17:34 | 18:24 | 20:16 | 21:05 | 21:34 | 21:20 | 20:27 | 19:17 | 18:10 | 16:16 | 16:03
21]08:07 |07:16 |06:15 |06:05  |05:12 | 04:53 | 05:17 |06:05 |06:55 | 07:45 | 07:40 | 08:16
| 16:40 | 17:36 | 18:25 | 20:18 | 21:06 | 21:34 | 21:18 | 20:25 | 19:15 | 18:08 | 16:15 | 16:03
22108:06 |07:14 |06:12  ]|06:03 | 05:11  |04:53 | 05:19 | 06:06 | 06:56 | 07:47 | 07:41 | 08:17
| 16:41 | 17:38 | 18:27 | 20:20 | 21:07 | 21:34 | 21:17 | 20:23 | 19:13 | 18:06 | 16:14 | 16:04
23108:05 | 07:12 |06:10 |06:01  |05:09 |04:53  |05:20 |06:08 |06:58 | 07:49 | 07:43 | 08:17
| 16:43 | 17:40 | 18:29 | 20:21 | 21:09 | 21:35 | 21:16 | 20:21 | 19:10 | 18:03 | 16:13 | 16:04
24 | 08:04 | 07:10 | 06:08 | 05:59 | 05:08 | 04:54 | 05:22 | 06:10 | 07:00 | 07:50 | 07:45 | 08:18
| 16:45 | 17:41 | 18:30 | 20:23 | 21:10 | 21:35 | 21:14 | 20:18 | 19:08 | 18:01 | 16:12 | 16:05
25 | 08:02 | 07:08 | 06:05 | 05:57 | 05:07 | 04:54 | 05:23 | 06:11 | 07:01 | 06:52 | 07:46 | 08:18
| 16:47 | 17:43 | 18:32  |20:25  |21:11 | 21:35  |21:13 [ 20:16  |19:06  |16:59 | 16:11 | 16:05
26 | 08:01 | 07:06 | 06:03 | 05:55 | 05:06 | 04:54 | 05:24 | 06:13 | 07:03 | 06:54 | 07:48 | 08:18
| 16:48 | 17:45 | 18:34 | 20:26 | 21:13 | 21:35 | 21:12 | 20:14 | 19:03 | 16:57 | 16:10 | 16:06
27108:00 | 07:04 | 06:01 | 05:53 | 05:05 | 04:55 | 05:26 | 06:14 | 07:05 | 06:56 | 07:49 | 08:19
| 16:50 | 17:47 | 18:36 | 20:28 | 21:14 | 21:35 | 21:10 | 20:12 | 19:01 | 16:55 | 16:09 | 16:07
28 | 07:58 | 07:02 | 05:58 | 05:51 | 05:04 | 04:55 | 05:27 | 06:16 | 07:06 | 06:57 | 07:51 | 08:19
| 16:52 | 17:49 | 18:37 | 20:30 | 21:15 | 21:35 | 21:09 | 20:10 | 18:59 | 16:54 | 16:08 | 16:08
29| 07:57 | | 06:56 | 05:49 | 05:03 | 04:56 | 05:29 | 06:18 |07:08 |06:59 | 07:52 | 08:19
| 16:54 | | 19:39 | 20:31 | 21:17 | 21:34 | 21:07 | 20:07 | 18:56 | 16:52 | 16:07 | 16:09
30 | 07:56 | | 06:54 | 05:47  |05:02 | 04:56 | 05:30 | 06:19  |07:10 | 07:01 | 07:54 | 08:19
| 16:56 | | 19:41 | 20:33 | 21:18 | 21:34 | 21:06 | 20:05 | 18:54 | 16:50 | 16:07 | 16:09
31|07:54 | |06:52 | | 05:01 | ]05:32 | 06:21 | |07:03 | | 08:19
| 16:57 | |19:42 | |21:19 | | 21:04  |20:03 | | 16:48 | | 16:10
Sonnenscheinstunden | 260 | 278 | 367 | 416 | 484 | 498 | 501 | 453 | 381 | 332 | 267 | 245

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

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

windPRO 3.1.633 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk 29.06.2018 12:18 / 19 WI nd PRO .



Projekt: Lizenzierter Anwender:
LQM VSB Neue Energien Deutschland GmbH
Schweizer StraBe 3a
DE-01069 Dresden
+49 (0) 351 /211 83 - 46
Bernd.Hemmers / marina.eismann@vsb.energy

Berechnet:

29.06.2018 12:00/3.1.633

SHADOW - Kalender

Berechnung: 18060_PG_GB 24 WEA+2xV150-4,2MW+ 1xV136-4,2MW_BHe_mit_AbschaltungSchattenrezeptor: L - IO 9b
Voraussetzungen fiir Berechnung des Schattenwurfs
Die dargestellten Zeiten sind die astronomisch maximal mdgliche Beschattungsdauer, berechnet unter folgenden Annahmen:

Die Sonne scheint tdglich von Sonnenauf- bis -untergang

Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung

Die Windenergieanlage/n ist/sind immer in Betrieb

|Januar |Februar |Mirz | April | Mai | Juni | Juli |August | SeptembefOktober | Novembei Dezember
1108:19 | 07:53 |07:00 |06:49  |0545 |05:00 |04:57 |05:333  |06:23 | 07:11 | 07:05 | 07:55
| 16:12 | 16:59 | 17:50 | 19:44 | 20:35 | 21:20 | 21:34 | 21:02 | 20:01 | 18:52 | 16:46 | 16:06
2108:19 | 07:51 | 06:57 | 06:47  |05:43 | 04:59 | 04:58 | 05:35 | 06:24 | 07:13 | 07:06 | 07:57
| 16:13 | 17:01 |17:52 | 19:46  |20:36  |21:21  |21:34 | 21:01  [19:559 | 18:49 | 16:44 | 16:05
3 08:19 | 07:49 | 06:55 | 06:45 | 05:41 | 04:58 | 04:58 | 05:36 | 06:26 | 07:14 | 07:08 | 07:58
| 16:14 | 17:03 | 17:54 | 19:47  |20:38 | 21:22  |21:33  [20:59 | 19:56 | 18:47 | 16:42 | 16:05
4108:19 | 07:48 | 06:53 | 06:42  |05:39 | 04:58 | 04:59 | 05:38 | 06:27 | 07:16 | 07:10 | 07:59
| 16:15 | 17:05 | 17:56 | 19:49  |20:40  |21:23  |21:33  |20:57 | 19:54 | 18:45 | 16:41 | 16:04
5 08:18 | 07:46 | 06:51 | 06:40 | 05:37 | 04:57 | 05:00 | 05:39 | 06:29 | 07:18 | 07:12 | 08:01
| 16:16 | 17:07 | 17:58 | 19:51 | 20:41 | 21:24 | 21:32 | 20:56 | 19:52 | 18:43 | 16:39 | 16:04
6 | 08:18 | 07:45 | 06:49 | 06:38 | 05:36 | 04:56 | 05:01 | 05:41 | 06:31 | 07:19 | 07:14 | 08:02
| 16:17 | 17:08 | 17:59 | 19:53 | 20:43 | 21:25 | 21:32 | 20:54 | 19:50 | 18:40 | 16:37 | 16:03
7 | 08:18 | 07:43 | 06:46 | 06:36 | 05:34 | 04:56 | 05:02 | 05:42 | 06:32 | 07:21 | 07:15 | 08:03
| 16:19 | 17:10 | 18:01 | 19:54 | 20:44 | 21:26 | 21:31 | 20:52 | 19:47 | 18:38 | 16:35 | 16:03
8| 08:17 | 07:41 | 06:44 | 06:33 | 05:32 | 04:55 | 05:03 | 05:44 | 06:34 | 07:23 | 07:17 | 08:04
| 16:20 | 17:12 | 18:03 | 19:56 | 20:46 | 21:27 | 21:31 | 20:50 | 19:45 | 18:36 | 16:34 | 16:02
9] 08:17 | 07:39 | 06:42 | 06:31 | 05:30 | 04:55 | 05:04 | 05:46 | 06:35 | 07:25 | 07:19 | 08:06
| 16:21 | 17:14 | 18:05  |19:58  |20:48  |21:28  |21:30  |20:49  |19:43 | 18:34  |16:32 | 16:02
10 | 08:16 | 07:38 | 06:40 | 06:29 | 05:29 | 04:54 | 05:05 | 05:47 | 06:37 | 07:26 | 07:21 | 08:07
| 16:23 | 17:16 | 18:06 | 19:59 | 20:49 | 21:29 | 21:29 | 20:47 | 19:40 | 18:31 | 16:30 | 16:02
11 ] 08:16 | 07:36 | 06:37 | 06:27 | 05:27 | 04:54 | 05:06 | 05:49 | 06:39 | 07:28 | 07:22 | 08:08
| 16:24 | 17:18 | 18:08 | 20:01 | 20:51 | 21:29 | 21:29 | 20:45 | 19:38 | 18:29 | 16:29 | 16:02
12 1 08:15 | 07:34 | 06:35 | 06:25 | 05:25 | 04:54 | 05:07 | 05:50 | 06:40 | 07:30 | 07:24 | 08:09
| 16:26 | 17:19 | 18:10 | 20:03 | 20:52 | 21:30 | 21:28 | 20:43 | 19:36 | 18:27 | 16:27 | 16:02
131 08:14 | 07:32 | 06:33 | 06:22 | 05:24 | 04:53 | 05:08 | 05:52 | 06:42 | 07:31 | 07:26 | 08:10
| 16:27 | 17:21 | 18:12 | 20:04 | 20:54 | 21:31 | 21:27 | 20:41 | 19:33 | 18:25 | 16:26 | 16:02
14 | 08:14 | 07:30 | 06:31 | 06:20 | 05:22 | 04:53 | 05:09 | 05:54 | 06:44 | 07:33 | 07:28 | 08:11
|16:28 | 17:23 | 18:13  |20:06  |20:56 | 21:31  |21:226  [20:39 | 19:31  [18:223 | 16:24 | 16:02
15|08:13 | 07:28 | 06:28 | 06:18 | 05:21 | 04:53 | 05:10 | 05:55 | 06:45 | 07:35 | 07:29 | 08:12
|16:30 | 17:25 | 18:15  |20:08  |20:57  |21:32  |21:225  [20:37  |19:29  |18:20 | 16:23 | 16:02
16 | 08:12 | 07:26 | 06:26 | 06:16 | 05:19  |04:53  |05:11 | 05:57 | 06:47 |07:36 | 07:31 | 08:13
|16:32 | 17:27 | 18:17  |20:09  |20:59  |21:32  |21:224  [20:35 | 19:27 | 18:18 | 16:22 | 16:02
17 | 08:11 | 07:24 | 06:24 | 06:14 | 05:18 | 04:53 | 05:12 | 05:58 | 06:48  |07:38 | 07:33 | 08:13
| 16:33 | 17:29 | 18:19 | 20:11 | 21:00 | 21:33 | 21:23 | 20:33 | 19:24 | 18:16 | 16:20 | 16:02
18 | 08:10 | 07:22 | 06:21 | 06:11 | 05:16 | 04:53 | 05:14 | 06:00 | 06:50 | 07:40 | 07:35 | 08:14
| 16:35 | 17:31 | 18:20  |20:13  |21:02  |21:33  |21:22  |20:31  [19:22 | 18:14  |16:19 | 16:02
19 [ 08:09  |07:20 | 06:19 | 06:09 | 05:15 | 04:53 | 05:15 | 06:02 | 06:52 | 07:42 | 07:36 | 08:15
| 16:36 | 17:32 | 18:22 | 20:15 | 21:03 | 21:34 | 21:21 | 20:29 | 19:20 | 18:12 | 16:18 | 16:03
2008:08 | 07:18 |06:17  |06:07  |05:13 | 04:53 | 05:16 |06:03 | 06:53 | 07:43 | 07:38 | 08:16
| 16:38 | 17:34 | 18:24 | 20:16 | 21:05 | 21:34 | 21:20 | 20:27 | 19:17 | 18:10 | 16:16 | 16:03
21]08:07 |07:16 |06:15 |06:05  |05:12 | 04:53 | 05:17 |06:05 |06:55 | 07:45 | 07:40 | 08:16
| 16:40 | 17:36 | 18:25 | 20:18 | 21:06 | 21:34 | 21:18 | 20:25 | 19:15 | 18:08 | 16:15 | 16:03
22108:06 |07:14 |06:12  ]|06:03 | 05:11  |04:53 | 05:19 | 06:06 | 06:56 | 07:47 | 07:41 | 08:17
| 16:41 | 17:38 | 18:27 | 20:20 | 21:07 | 21:34 | 21:17 | 20:23 | 19:13 | 18:06 | 16:14 | 16:04
23108:05 | 07:12 |06:10 |06:01  |05:09 |04:53  |05:20 |06:08 |06:58 | 07:49 | 07:43 | 08:17
| 16:43 | 17:40 | 18:29 | 20:21 | 21:09 | 21:35 | 21:16 | 20:21 | 19:10 | 18:04 | 16:13 | 16:04
24 | 08:04 | 07:10 | 06:08 | 05:59 | 05:08 | 04:54 | 05:22 | 06:10 | 07:00 | 07:50 | 07:45 | 08:18
| 16:45 | 17:41 | 18:30 | 20:23 | 21:10 | 21:35 | 21:14 | 20:18 | 19:08 | 18:01 | 16:12 | 16:05
25 | 08:02 | 07:08 | 06:05 | 05:57 | 05:07 | 04:54 | 05:23 | 06:11 | 07:01 | 06:52 | 07:46 | 08:18
| 16:47 | 17:43 | 18:32  |20:25  |21:11 | 21:35  |21:13 [ 20:16  |19:06  |16:59 | 16:11 | 16:05
26 | 08:01 | 07:06 | 06:03 | 05:55 | 05:06 | 04:54 | 05:24 | 06:13 | 07:03 | 06:54 | 07:48 | 08:18
| 16:48 | 17:45 | 18:34 | 20:26 | 21:13 | 21:35 | 21:12 | 20:14 | 19:03 | 16:57 | 16:10 | 16:06
27108:00 | 07:04 | 06:01 | 05:53 | 05:05 | 04:55 | 05:26 | 06:14 | 07:05 | 06:56 | 07:49 | 08:19
| 16:50 | 17:47 | 18:36 | 20:28 | 21:14 | 21:35 | 21:10 | 20:12 | 19:01 | 16:55 | 16:09 | 16:07
28 | 07:58 | 07:02 | 05:58 | 05:51 | 05:04 | 04:55 | 05:27 | 06:16 | 07:06 | 06:57 | 07:51 | 08:19
| 16:52 | 17:49 | 18:37 | 20:30 | 21:15 | 21:35 | 21:09 | 20:10 | 18:59 | 16:54 | 16:08 | 16:08
29| 07:57 | | 06:56 | 05:49 | 05:03 | 04:56 | 05:29 | 06:18 |07:08 |06:59 | 07:52 | 08:19
| 16:54 | | 19:39 | 20:31 | 21:17 | 21:34 | 21:07 | 20:08 | 18:56 | 16:52 | 16:07 | 16:09
30 | 07:56 | | 06:54 | 05:47  |05:02 | 04:56 | 05:30 | 06:19  |07:10 | 07:01 | 07:54 | 08:19
| 16:56 | | 19:41 | 20:33 | 21:18 | 21:34 | 21:06 | 20:05 | 18:54 | 16:50 | 16:07 | 16:09
31|07:54 | |06:52 | | 05:01 | ]05:32 | 06:21 | |07:03 | | 08:19
| 16:57 | |19:42 | |21:19 | | 21:04  |20:03 | | 16:48 | | 16:10
Sonnenscheinstunden | 260 | 278 | 367 | 416 | 484 | 498 | 501 | 453 | 381 | 332 | 267 | 245

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

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

windPRO 3.1.633 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk 29.06.2018 12:18 / 20 WI nd PRO .



Projekt: Lizenzierter Anwender:
LQM VSB Neue Energien Deutschland GmbH
Schweizer StraBe 3a
DE-01069 Dresden
+49 (0) 351 /211 83 - 46
Bernd.Hemmers / marina.eismann@vsb.energy

Berechnet:

29.06.2018 12:00/3.1.633

SHADOW - Kalender

Berechnung: 18060_PG_GB 24 WEA+2xV150-4,2MW+ 1xV136-4,2MW_BHe_mit_AbschaltungSchattenrezeptor: M - 10 10
Voraussetzungen fiir Berechnung des Schattenwurfs
Die dargestellten Zeiten sind die astronomisch maximal mdgliche Beschattungsdauer, berechnet unter folgenden Annahmen:

Die Sonne scheint tdglich von Sonnenauf- bis -untergang

Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung

Die Windenergieanlage/n ist/sind immer in Betrieb

|Januar |Februar |Mirz | April | Mai | Juni | Juli |August | SeptembefOktober | Novembei Dezember
1108:19 | 07:53 |07:00 |06:49  |0545 |05:00 |04:57 |05:333  |06:23 | 07:11 | 07:05 | 07:55
| 16:12 | 16:59 | 17:50 | 19:44 | 20:35 | 21:20 | 21:34 | 21:03 | 20:01 | 18:52 | 16:46 | 16:06
2108:19 | 07:51 | 06:57 | 06:47  |05:43 | 04:59 | 04:58 | 05:35 | 06:24 | 07:13 | 07:06 | 07:57
| 16:13 | 17:01 |17:52 | 19:46  |20:36  |21:21  |21:34 | 21:01  [19:559 | 18:49 | 16:44 | 16:05
3 08:19 | 07:49 | 06:55 | 06:45 | 05:41 | 04:58 | 04:58 | 05:36 | 06:26 | 07:15 | 07:08 | 07:58
| 16:14 | 17:03 | 17:54 | 19:47  |20:38 | 21:22  |21:33  [20:59 | 19:56 | 18:47 | 16:42 | 16:05
4108:19 | 07:48 | 06:53 | 06:43  |05:39 | 04:58 | 04:59 | 05:38 | 06:27 | 07:16 | 07:10 | 07:59
| 16:15 | 17:05 | 17:56 | 19:49  |20:40  |21:23  |21:33  |20:57 | 19:54 | 18:45 | 16:41 | 16:04
5 08:18 | 07:46 | 06:51 | 06:40 | 05:37 | 04:57 | 05:00 | 05:39 | 06:29 | 07:18 | 07:12 | 08:01
| 16:16 | 17:07 | 17:58 | 19:51 | 20:41 | 21:24 | 21:32 | 20:56 | 19:52 | 18:43 | 16:39 | 16:04
6 | 08:18 | 07:45 | 06:49 | 06:38 | 05:36 | 04:56 | 05:01 | 05:41 | 06:31 | 07:20 | 07:14 | 08:02
| 16:17 | 17:08 | 17:59 | 19:53 | 20:43 | 21:25 | 21:32 | 20:54 | 19:50 | 18:40 | 16:37 | 16:03
7 | 08:18 | 07:43 | 06:46 | 06:36 | 05:34 | 04:56 | 05:02 | 05:42 | 06:32 | 07:21 | 07:15 | 08:03
| 16:19 | 17:10 | 18:01 | 19:54 | 20:45 | 21:26 | 21:31 | 20:52 | 19:47 | 18:38 | 16:35 | 16:03
8| 08:17 | 07:41 | 06:44 | 06:33 | 05:32 | 04:55 | 05:03 | 05:44 | 06:34 | 07:23 | 07:17 | 08:04
| 16:20 | 17:12 | 18:03 | 19:56 | 20:46 | 21:27 | 21:31 | 20:50 | 19:45 | 18:36 | 16:34 | 16:02
9] 08:17 | 07:39 | 06:42 | 06:31 | 05:30 | 04:55 | 05:04 | 05:46 | 06:35 | 07:25 | 07:19 | 08:06
| 16:21 | 17:14 | 18:05  |19:58  |20:48  |21:28  |21:30  |20:49  |19:43 | 18:34  |16:32 | 16:02
10 | 08:16 | 07:38 | 06:40 | 06:29 | 05:29 | 04:54 | 05:05 | 05:47 | 06:37 | 07:26 | 07:21 | 08:07
| 16:23 | 17:16 | 18:06 | 19:59 | 20:49 | 21:29 | 21:29 | 20:47 | 19:40 | 18:31 | 16:31 | 16:02
11 ] 08:16 | 07:36 | 06:37 | 06:27 | 05:27 | 04:54 | 05:06 | 05:49 | 06:39 | 07:28 | 07:22 | 08:08
| 16:24 | 17:18 | 18:08 | 20:01 | 20:51 | 21:29 | 21:29 | 20:45 | 19:38 | 18:29 | 16:29 | 16:02
12 1 08:15 | 07:34 | 06:35 | 06:25 | 05:25 | 04:54 | 05:07 | 05:50 | 06:40 | 07:30 | 07:24 | 08:09
| 16:26 | 17:19 | 18:10 | 20:03 | 20:52 | 21:30 | 21:28 | 20:43 | 19:36 | 18:27 | 16:27 | 16:02
131 08:14 | 07:32 | 06:33 | 06:22 | 05:24 | 04:53 | 05:08 | 05:52 | 06:42 | 07:31 | 07:26 | 08:10
| 16:27 | 17:21 | 18:12 | 20:04 | 20:54 | 21:31 | 21:27 | 20:41 | 19:33 | 18:25 | 16:26 | 16:02
14 | 08:14 | 07:30 | 06:31 | 06:20 | 05:22 | 04:53 | 05:09 | 05:54 | 06:44 | 07:33 | 07:28 | 08:11
|16:29 | 17:23 | 18:13  |20:06  |20:56 | 21:31  |21:226  [20:39 | 19:31  [18:223 | 16:24 | 16:02
15|08:13 | 07:28 | 06:28 | 06:18 | 05:21 | 04:53 | 05:10 | 05:55 | 06:45 | 07:35 | 07:29 | 08:12
|16:30 | 17:25 | 18:15  |20:08  |20:57  |21:32  |21:225  [20:37  |19:29  |18:20 | 16:23 | 16:02
16 | 08:12 | 07:26 | 06:26 | 06:16 | 05:19  |04:53  |05:11 | 05:57 | 06:47 |07:36 | 07:31 | 08:13
|16:32 | 17:27 | 18:17  |20:09  |20:59  |21:32  |21:224  [20:35 | 19:27 | 18:18 | 16:22 | 16:02
17 | 08:11 | 07:24 | 06:24 | 06:14 | 05:18 | 04:53 | 05:12 | 05:58 | 06:48  |07:38 | 07:33 | 08:13
| 16:33 | 17:29 | 18:19 | 20:11 | 21:00 | 21:33 | 21:23 | 20:33 | 19:24 | 18:16 | 16:20 | 16:02
18 | 08:10 | 07:22 | 06:22 | 06:11 | 05:16 | 04:53 | 05:14 | 06:00 | 06:50 | 07:40 | 07:35 | 08:14
| 16:35 | 17:31 | 18:20  |20:13  |21:02  |21:33  |21:22  |20:31  [19:22 | 18:14  |16:19 | 16:02
19 [ 08:09  |07:20 | 06:19 | 06:09 | 05:15 | 04:53 | 05:15 | 06:02 | 06:52 | 07:42 | 07:36 | 08:15
| 16:36 | 17:32 | 18:22 | 20:15 | 21:03 | 21:34 | 21:21 | 20:29 | 19:20 | 18:12 | 16:18 | 16:03
2008:08 | 07:18 |06:17  |06:07  |05:13 | 04:53 | 05:16 |06:03 | 06:53 | 07:43 | 07:38 | 08:16
| 16:38 | 17:34 | 18:24 | 20:16 | 21:05 | 21:34 | 21:20 | 20:27 | 19:17 | 18:10 | 16:16 | 16:03
21]08:07 |07:16 |06:15 |06:05 |05:12  |04:53 | 05:18  |06:05 | 06:55 |07:45 | 07:40 | 08:16
| 16:40 | 17:36 | 18:25 | 20:18 | 21:06 | 21:34 | 21:18 | 20:25 | 19:15 | 18:08 | 16:15 | 16:03
22108:06 |07:14 |06:12  ]|06:03 | 05:11  |04:53 | 05:19 | 06:06 | 06:56 | 07:47 | 07:41 | 08:17
| 16:41 | 17:38 | 18:27 | 20:20 | 21:07 | 21:34 | 21:17 | 20:23 | 19:13 | 18:06 | 16:14 | 16:04
23108:05 | 07:12 |06:10 |06:01  |05:09 |04:53  |05:20 |06:08 |06:58 | 07:49 | 07:43 | 08:17
| 16:43 | 17:40 | 18:29 | 20:21 | 21:09 | 21:35 | 21:16 | 20:21 | 19:10 | 18:04 | 16:13 | 16:04
24 | 08:04 | 07:10 | 06:08 | 05:59 | 05:08 | 04:54 | 05:22 | 06:10 | 07:00 | 07:50 | 07:45 | 08:18
| 16:45 | 17:41 | 18:31 | 20:23 | 21:10 | 21:35 | 21:14 | 20:18 | 19:08 | 18:01 | 16:12 | 16:05
25 | 08:02 | 07:08 | 06:05 | 05:57 | 05:07 | 04:54 | 05:23 | 06:11 | 07:01 | 06:52 | 07:46 | 08:18
| 16:47 | 17:43 | 18:32  |20:25  |21:12  |21:35  |21:13  [20:16  |19:06  |16:59 | 16:11 | 16:05
26 | 08:01 | 07:06 | 06:03 | 05:55 | 05:06 | 04:54 | 05:24 | 06:13 | 07:03 | 06:54 | 07:48 | 08:18
| 16:48 | 17:45 | 18:34 | 20:26 | 21:13 | 21:35 | 21:12 | 20:14 | 19:03 | 16:57 | 16:10 | 16:06
27108:00 | 07:04 | 06:01 | 05:53 | 05:05 | 04:55 | 05:26 | 06:15 |07:05 | 06:56 | 07:49 | 08:19
| 16:50 | 17:47 | 18:36 | 20:28 | 21:14 | 21:35 | 21:10 | 20:12 | 19:01 | 16:56 | 16:09 | 16:07
28 | 07:58 | 07:02 | 05:59 | 05:51 | 05:04 | 04:55 | 05:27 | 06:16 | 07:06 | 06:57 | 07:51 | 08:19
| 16:52 | 17:49 | 18:37 | 20:30 | 21:15 | 21:35 | 21:09 | 20:10 | 18:59 | 16:54 | 16:08 | 16:08
29| 07:57 | | 06:56 | 05:49 | 05:03 | 04:56 | 05:29 | 06:18 |07:08 |06:59 | 07:52 | 08:19
| 16:54 | | 19:39 | 20:31 | 21:17 | 21:35 | 21:07 | 20:08 | 18:56 | 16:52 | 16:07 | 16:09
30 | 07:56 | | 06:54 | 05:47  |05:02 | 04:56 | 05:30 | 06:19  |07:10 | 07:01 | 07:54 | 08:19
| 16:56 | | 19:41 | 20:33 | 21:18 | 21:34 | 21:06 | 20:05 | 18:54 | 16:50 | 16:07 | 16:09
31|07:54 | |06:52 | | 05:01 | ]05:32 | 06:21 | |07:03 | | 08:19
| 16:57 | |19:42 | |21:19 | | 21:04  |20:03 | | 16:48 | | 16:10
Sonnenscheinstunden | 260 | 278 | 367 | 416 | 484 | 498 | 501 | 453 | 381 | 332 | 267 | 245

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

Sonnenuntergang (SS:MM) Minuten mit Schatten Zeitpunkt (SS:MM) Schattenende (WEA mit letztem Schatten)
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Projekt: Lizenzierter Anwender:
LQM VSB Neue Energien Deutschland GmbH
Schweizer StraBe 3a
DE-01069 Dresden
+49 (0) 351 /211 83 - 46
Bernd.Hemmers / marina.eismann@vsb.energy

Berechnet:

29.06.2018 12:00/3.1.633

SHADOW - Kalender

Berechnung: 18060_PG_GB 24 WEA+2xV150-4,2MW+ 1xV136-4,2MW_BHe_mit_AbschaltungSchattenrezeptor: N - IO 11a
Voraussetzungen fiir Berechnung des Schattenwurfs

Angegebene Zeiten beriicksichtigen Schattenabschaltung

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

|Januar | Februar | Mérz | April | Mai [ Juni
1]08:19 | 07:53 08:19 (21) | 07:00 | 06:49 07:28 (18) | 05:45 | 05:00 05:31 (8)
| 16:12 | 16:59 7 08:26 (21) | 17:50 | 19:44 18  07:46 (18) | 20:35 |21:20 31 06:38 (15)
2| 08:19 | 07:51 08:17 (21) | 06:57 | 06:47 07:27 (18) | 05:43 | 04:59 05:32 (8)
| 16:13 | 17:01 10 08:27 (21) | 17:52 | 19:46 19 07:46 (18) | 20:36 | 21:21 29  06:38 (15)
3 08:19 | 07:50 08:16 (21) | 06:55 | 06:45 07:26 (18) | 05:41 | 04:58 05:31 (8)
| 16:14 117:03 11  08:27 (21) | 17:54 |19:48 20  07:46 (18) | 20:38 |21:22 29 06:37 (15)
4] 08:19 | 07:48 08:17 (21) | 06:53 | 06:43 07:17 (5) | 05:39 06:14 (16) | 04:58 05:31 (8)
| 16:15 | 17:05 11 08:28 (21) | 17:56 | 19:49 27  07:46 (18) | 20:40 4 06:18 (16) | 21:23 27  06:36 (15)
5 08:19 | 07:46 08:17 (21) | 06:51 | 06:40 07:14 (5) | 05:37 06:11 (16) | 04:57 05:31 (8)
| 16:16 | 17:07 11 08:28 (21) | 17:58 | 19:51 32 07:46 (18) | 20:41 9 06:20 (16) | 21:24 27 06:36 (15)
6| 08:18 | 07:45 08:17 (21) | 06:49 | 06:38 07:13 (5) | 05:36 06:09 (16) | 04:56 05:31 (8)
| 16:17 |17:08 11  08:28 (21) | 17:59 |19:53 32 07:45(18) | 20:43 12 06:21(16) | 21:25 26  06:35 (15)
7| 08:18 | 07:43 08:18 (21) | 06:46 07:09 (25) | 06:36 07:11 (5) | 05:34 06:08 (16) | 04:56 05:32 (8)
| 16:19 | 17:10 9 08:27(21) | 18:01 10 07:22(19) | 19:54 32 07:43 (18) | 20:45 15 06:23 (16) | 21:26 24 06:35 (15)
8 08:17 | 07:41 08:19 (21) | 06:44 07:07 (25) | 06:33 07:10 (5) | 05:32 06:07 (16) | 04:55 05:31 (8)
| 16:20 | 17:12 7 08:26(21)]18:03 18 07:25(19) | 19:56 32 07:42(18) | 20:46 25 06:32(15) | 21:27 21  06:33 (15)
9] 08:17 | 07:39 | 06:42 07:06 (25) | 06:31 07:10 (5) | 05:30 06:07 (16) | 04:55 05:32 (8)
| 16:21 | 17:14 | 18:05 20 07:26 (19) | 19:58 31 07:41(18) | 20:48 27  06:34 (15) | 21:28 20 06:33 (15)
10 | 08:16 | 07:38 | 06:40 07:05 (25) | 06:29 07:09 (5) | 05:29 06:07 (16) | 04:54 05:32 (8)
| 16:23 | 17:16 |18:06 21  07:26 (19) | 19:59 28 07:38(18) | 20:49 29 06:36 (15) | 21:29 16  06:31 (15)
11 | 08:16 | 07:36 | 06:38 07:05 (25) | 06:27 07:08 (5) | 05:27 06:06 (16) | 04:54 05:32 (8)
| 16:24 | 17:18 | 18:08 21 07:26(19) | 20:01 20  07:28(5) | 20:51 31 06:37(15) | 21:30 13  05:45 (8)
12 | 08:15 | 07:34 | 06:35 07:05 (25) | 06:25 07:09 (5) | 05:25 06:07 (16) | 04:54 05:32 (8)
| 16:25 | 17:19 | 18:10 21 07:26 (19) | 20:03 18 07:27 (5) | 20:53 31 06:38(15) | 21:30 13 05:45 (8)
13 ] 08:15 | 07:32 | 06:33 07:07 (25) | 06:22 07:09 (5) | 05:24 06:06 (16) | 04:53 05:33 (8)
| 16:27 | 17:21 |18:12 18 07:25(19) | 20:04 17  07:26(5) | 20:54 32 06:38 (15) | 21:31 13  05:46 (8)
14 | 08:14 | 07:30 | 06:31 07:11 (19) | 06:20 07:10 (5) | 05:22 06:07 (16) | 04:53 05:33 (8)
| 16:28 | 17:23 | 18:13 13 07:24 (19) | 20:06 15 07:25 (5) | 20:56 32 06:39 (15) | 21:32 13 05:46 (8)
15| 08:13 | 07:28 | 06:28 07:13 (19) | 06:18 06:44 (17) | 05:21 06:08 (16) | 04:53 05:33 (8)
| 16:30 | 17:25 | 18:15 9 07:22(19) | 20:08 18 07:24 (5) | 20:57 32 06:40 (15) | 21:32 13 05:46 (8)
16 | 08:12 | 07:26 07:54 (20) | 06:26 07:16 (19) | 06:16 06:42 (17) | 05:19 06:08 (16) | 04:53 05:34 (8)
| 16:32 | 17:27 5 07:59 (20) | 18:17 3 07:19(19) [ 20:10 17 07:21(5) | 20:59 32  06:40 (15) | 21:33 13 05:47 (8)
17 | 08:11 | 07:24 07:52 (20) | 06:24 | 06:14 06:40 (17) | 05:18 06:09 (16) | 04:53 05:34 (8)
| 16:33 | 17:29 9 08:01(20) | 18:19 | 20:11 12 06:52 (17) | 21:00 31 06:40 (15) | 21:33 13 05:47 (8)
18 | 08:10 | 07:23 07:51 (20) | 06:22 | 06:11 06:40 (17) | 05:16 06:11 (16) | 04:53 05:34 (8)
| 16:35 |17:31 11 08:02 (20) | 18:20 |20:13 12 06:52(17) | 21:02 30 06:41 (15) | 21:33 13  05:47 (8)
19 | 08:09 | 07:21 07:50 (20) | 06:19 | 06:09 06:38 (17) | 05:15 06:12 (16) | 04:53 05:34 (8)
| 16:36 | 17:32 13 08:03 (20) | 18:22 | 20:15 13 06:51 (17) | 21:03 28  06:40 (15) | 21:34 13 05:47 (8)
20 | 08:08 | 07:19 07:49 (20) | 06:17 | 06:07 06:38 (17) | 05:13 06:14 (15) | 04:53 05:34 (8)
| 16:38 |17:34 13 08:02(20) | 18:24 | 20:16 13 06:51 (17) | 21:05 26 06:40 (15) | 21:34 13 05:47 (8)
21| 08:07 | 07:16 07:49 (20) | 06:15 | 06:05 06:39 (17) | 05:12 06:14 (15) | 04:53 05:34 (8)
| 16:40 | 17:36 13 08:02 (20) | 18:25 | 20:18 11 06:50 (17) | 21:06 27  06:41 (15) | 21:34 13 05:47 (8)
22 | 08:06 | 07:14 07:50 (20) | 06:12 | 06:03 06:39 (17) | 05:11 06:15 (15) | 04:53 05:34 (8)
| 16:41 | 17:38 12 08:02 (20) | 18:27 | 20:20 10 06:49 (17) | 21:08 26 06:41 (15) | 21:35 13 05:47 (8)
23 | 08:05 | 07:12 07:51 (20) | 06:10 06:35 (24) | 06:01 06:41 (17) | 05:09 06:15 (15) | 04:53 05:35 (8)
| 16:43 |17:40 10 08:01 (20) | 18:29 2 06:37 (24) | 20:21 7 06:48(17) | 21:09 26 06:41(15) | 21:35 13 05:48 (8)
24 | 08:04 | 07:10 07:53 (20) | 06:08 06:31 (24) | 05:59 | 05:08 06:14 (15) | 04:54 05:35 (8)
| 16:45 | 17:41 6 07:59 (20) | 18:31 8 06:39 (24) | 20:23 | 21:10 26  06:40 (15) | 21:35 13 05:48 (8)
25 08:03 | 07:08 | 06:05 06:30 (24) | 05:57 | 05:07 06:15 (15) | 04:54 05:35 (8)
| 16:47 | 17:43 | 18:32 11 06:41 (24) | 20:25 | 21:12 25 06:40 (15) | 21:35 13 05:48 (8)
26 | 08:01 | 07:06 | 06:03 06:29 (24) | 05:55 | 05:06 06:15 (15) | 04:54 05:36 (8)
| 16:48 | 17:45 | 18:34 12 06:41 (24) | 20:26 | 21:13 24 06:39 (15) | 21:35 13 05:49 (8)
27 | 08:00 | 07:04 | 06:01 06:28 (24) | 05:53 | 05:05 06:15 (15) | 04:55 05:36 (8)
| 16:50 | 17:47 | 18:36 12 06:40 (24) | 20:28 | 21:14 24 06:39 (15) | 21:35 12 05:48 (8)
28 | 07:59 | 07:02 | 05:59 06:29 (24) | 05:51 | 05:04 05:35 (8) | 04:55 05:36 (8)
| 16:52 | 17:49 |18:37 11  06:40 (24) | 20:30 |21:15 27 06:40(15) | 21:35 13 05:49 (8)
29 | 07:57 | | 06:56 07:29 (24) | 05:49 | 05:03 05:34 (8) | 04:56 05:36 (8)
| 16:54 | | 19:39 12 07:41 (18) | 20:31 | 21:17 28  06:39 (15) | 21:35 13 05:49 (8)
30 | 07:56 | | 06:54 07:30 (24) | 05:47 | 05:02 05:33 (8) | 04:56 05:36 (8)
| 16:56 | | 19:41 13 07:43 (18) | 20:33 | 21:18 29  06:39 (15) | 21:34 14 05:50 (8)
31| 07:54 08:20 (21) | | 06:52 07:29 (18) | | 05:01 05:32 (8) |
|16:57 3 08:23(21) | |19:42 16  07:45(18) | [21:19 30 06:38(15) |
Sonnenscheinstunden | 260 | 278 | 367 | 416 | 485 | 498
astr.max.mogl.Beschattung | 3 | 169 | 251 | 454 | 718 | 510

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:

LQM

SHADOW - Kalender

Berechnung: 18060_PG_GB 24 WEA+2xV150-4,2MW+ 1xV136-4,2MW_BHe_mit_AbschaltungSchattenrezeptor: N - IO 11a

Voraussetzungen fiir Berechnung des Schattenwurfs

Angegebene Zeiten beriicksichtigen Schattenabschaltung
Die dargestellten Zeiten sind die astronomisch maximal mégliche Beschattungsdauer, berechnet unter folgenden Annahmen:

Die Sonne scheint taglich von Sonnenauf- bis -untergang

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

Lizenzierter Anwender:
VSB Neue Energien Deutschland GmbH
Schweizer StraBe 3a
DE-01069 Dresden

+49 (0) 351 /21183 - 46

Bernd.Hemmers / marina.eismann@vsb.energy

Berechnet:

29.06.2018 12:00/3.1.633

| Juli | August | September | Oktober | November | Dezember
1] 04:57 05:37 (8) | 05:33 06:17 (16) | 06:23 07:08 (5) | 07:11 07:45 (25) | 07:05 | 07:55
| 21:34 13 05:50 (8) | 21:03 31  06:48 (15) | 20:01 20 07:28 (5) | 18:52 19  08:04 (19) | 16:46 | 16:06
2] 04:58 05:36 (8) | 05:35 06:17 (16) | 06:24 07:07 (5) | 07:13 07:44 (25) | 07:06 07:51 (21) | 07:57
| 21:34 14 05:50 (8) | 21:01 30 06:47 (15) | 19:59 28  07:36 (18) | 18:49 21 08:05(19) | 16:44 2 07:53(21) | 16:05
3] 04:58 05:37 (8) | 05:36 06:17 (16) | 06:26 07:08 (5) | 07:15 07:43 (25) | 07:08 07:48 (21) | 07:58
| 21:34 18  06:37 (15) | 20:59 29  06:46 (15) | 19:56 31 07:39(18) | 18:47 21 08:04 (19) | 16:42 8 07:56 (21) | 16:05
4 | 04:59 05:37 (8) | 05:38 06:17 (16) | 06:27 07:07 (5) | 07:16 07:42 (25) | 07:10 07:47 (21) | 08:00
| 21:33 22 06:39 (15) | 20:58 27  06:44 (15) | 19:54 32 07:39(18) | 18:45 21 08:03(19) | 16:41 10 07:57 (21) | 16:04
51 05:00 05:37 (8) | 05:39 06:18 (16) | 06:29 07:08 (5) | 07:18 07:43 (25) | 07:12 07:47 (21) | 08:01
| 21:33 23 06:40 (15) | 20:56 22 06:41 (15) | 19:52 32 07:40 (18) | 18:43 19 08:02(19) | 16:39 11 07:58 (21) | 16:04
6 | 05:01 05:37 (8) | 05:41 06:18 (16) | 06:31 07:08 (5) | 07:20 07:45 (25) | 07:14 07:47 (21) | 08:02
| 21:32 25 06:41 (15) | 20:54 14 06:32 (16) | 19:50 32 07:40 (18) | 18:40 15  08:01(19) | 16:37 11 07:58 (21) | 16:03
7] 05:02 05:38 (8) | 05:42 06:20 (16) | 06:32 07:09 (5) | 07:21 | 07:15 07:47 (21) | 08:03
| 21:32 26 06:42 (15) | 20:52 11 06:31(16) | 19:47 32 07:41(18) | 18:38 | 16:35 11 07:58 (21) | 16:03
8] 05:03 05:38 (8) | 05:44 06:21 (16) | 06:34 07:11 (5) | 07:23 | 07:17 07:47 (21) | 08:05
| 21:31 28  06:43 (15) | 20:50 8  06:29 (16) | 19:45 28  07:40 (18) | 18:36 | 16:34 11 07:58 (21) | 16:02
9 | 05:03 05:39 (8) | 05:46 | 06:35 07:20 (18) | 07:25 | 07:19 07:48 (21) | 08:06
| 21:30 28  06:44 (15) | 20:49 | 19:43 20 07:40 (18) | 18:34 | 16:32 10  07:58 (21) | 16:02
10 | 05:04 05:39 (8) | 05:47 | 06:37 07:21 (18) | 07:26 | 07:21 07:50 (21) | 08:07
| 21:30 30 06:45(15) | 20:47 | 19:40 19  07:40 (18) | 18:31 | 16:30 7 07:57 (21) | 16:02
11 | 05:06 05:40 (8) | 05:49 | 06:39 07:20 (18) | 07:28 | 07:23 07:52 (21) | 08:08
| 21:29 30 06:46 (15) | 20:45 | 19:38 18 07:38 (18) | 18:29 | 16:29 3 07:55(21) | 16:02
12 | 05:07 05:40 (8) | 05:50 | 06:40 07:21 (18) | 07:30 | 07:24 | 08:09
| 21:28 29  06:46 (15) | 20:43 | 19:36 16 07:37 (18) | 18:27 | 16:27 | 16:02
13 | 05:08 05:41 (8) | 05:52 | 06:42 07:22 (24) | 07:31 | 07:26 | 08:10
| 21:27 30 06:47 (15) | 20:41 | 19:34 13 07:35(18) | 18:25 | 16:26 | 16:02
14 | 05:09 05:42 (8) | 05:54 | 06:44 07:20 (24) | 07:33 | 07:28 | 08:11
| 21:26 29  06:48 (15) | 20:39 | 19:31 12 07:32(18) | 18:23 | 16:24 | 16:02
15 | 05:10 05:43 (8) | 05:55 | 06:45 07:18 (24) | 07:35 | 07:30 | 08:12
| 21:25 27  06:48 (15) | 20:37 | 19:29 11 07:29 (24) | 18:20 | 16:23 | 16:02
16 | 05:11 06:25 (15) | 05:57 | 06:47 07:18 (24) | 07:37 | 07:31 | 08:13
| 21:24 24 06:49 (15) | 20:35 | 19:27 12 07:30 (24) | 18:18 | 16:22 | 16:02
17 | 05:12 06:25 (15) | 05:58 | 06:48 07:18 (24) | 07:38 | 07:33 | 08:14
| 21:23 24 06:49 (15) | 20:33 | 19:24 12 07:30 (24) | 18:16 | 16:20 | 16:02
18 | 05:14 06:24 (15) | 06:00 | 06:50 07:17 (24) | 07:40 08:23 (20) | 07:35 | 08:14
| 21:22 25 06:49 (15) | 20:31 | 19:22 11 07:28 (24) | 18:14 8  08:31(20) | 16:19 | 16:02
19 | 05:15 06:25 (15) | 06:02 | 06:52 07:18 (24) | 07:42 08:22 (20) | 07:36 | 08:15
| 21:21 25 06:50 (15) | 20:29 | 19:20 9 07:27 (24) | 18:12 11 08:33 (20) | 16:18 | 16:02
20 | 05:16 06:25 (15) | 06:03 06:46 (17) | 06:53 07:19 (24) | 07:43 08:21 (20) | 07:38 | 08:16
| 21:20 25  06:50 (15) | 20:27 8 06:54 (17) | 19:17 5 07:24(24) | 18:10 12 08:33(20) | 16:16 | 16:03
21| 05:17 06:24 (15) | 06:05 06:45 (17) | 06:55 | 07:45 08:21 (20) | 07:40 | 08:16
| 21:18 26 06:50 (15) | 20:25 10 06:55(17) | 19:15 | 18:08 13 08:34(20) | 16:15 | 16:03
22 ] 05:19 06:24 (15) | 06:06 06:43 (17) | 06:56 | 07:47 08:20 (20) | 07:41 | 08:17
| 21:17 26 06:50 (15) | 20:23 12 06:55(17) | 19:13 | 18:06 13 08:33(20) | 16:14 | 16:04
23| 05:20 06:25 (15) | 06:08 06:43 (17) | 06:58 | 07:49 08:20 (20) | 07:43 | 08:17
| 21:16 26  06:51 (15) | 20:21 13 06:56 (17) | 19:10 | 18:04 12 08:32 (20) | 16:13 | 16:04
24 | 05:22 06:24 (16) | 06:10 06:42 (17) | 07:00 | 07:50 08:21 (20) | 07:45 | 08:18
| 21:15 27  06:51 (15) | 20:18 13 06:55(17) | 19:08 | 18:01 11 08:32 (20) | 16:12 | 16:05
251 05:23 06:21 (16) | 06:11 06:43 (17) | 07:01 | 06:52 07:22 (20) | 07:46 | 08:18
| 21:13 30 06:51(15) | 20:16 12 06:55(17) | 19:06 | 16:59 8 07:30(20) | 16:11 | 16:05
26 | 05:24 06:21 (16) | 06:13 06:42 (17) | 07:03 | 06:54 07:25 (20) | 07:48 | 08:18
| 21:12 30 06:51(15) | 20:14 12 06:54 (17) | 19:03 | 16:57 3 07:28 (20) | 16:10 | 16:06
27 | 05:26 06:19 (16) | 06:15 06:44 (17) | 07:05 | 06:56 | 07:49 | 08:19
| 21:10 32 06:51(15) | 20:12 18 07:24 (5) | 19:01 | 16:56 | 16:09 | 16:07
28 | 05:27 06:18 (16) | 06:16 06:45 (17) | 07:06 07:54 (19) | 06:58 | 07:51 | 08:19
| 21:09 32 06:50 (15) | 20:10 18 07:25 (5) | 18:59 8 08:02 (19) | 16:54 | 16:08 | 16:08
29 | 05:29 06:18 (16) | 06:18 07:11 (5) | 07:08 07:52 (19) | 06:59 | 07:52 | 08:19
| 21:07 32 06:50 (15) | 20:08 15 07:26 (5) | 18:56 12 08:04 (19) | 16:52 | 16:07 | 16:08
30 | 05:30 06:17 (16) | 06:19 07:10 (5) | 07:10 07:48 (25) | 07:01 | 07:54 | 08:19
| 21:06 32 06:49 (15) | 20:05 17 07:27 (5) | 18:54 17 08:05 (19) | 16:50 | 16:07 | 16:09
311 05:32 06:17 (16) | 06:21 07:08 (5) | | 07:03 | | 08:19
| 21:04 31 06:48 (15) | 20:03 19 07:27 (5) | | 16:48 | | 16:10
Sonnenscheinstunden | 501 | 453 | 381 | 332 | 267 | 244

astr.max.mdgl.Beschattung | 819 | 339 | 430 | 207 | 84 |

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)

20620812:18/23  WINAPRO .
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Projekt: Lizenzierter Anwender:
LQM VSB Neue Energien Deutschland GmbH
Schweizer StraBe 3a
DE-01069 Dresden
+49 (0) 351 /211 83 - 46
Bernd.Hemmers / marina.eismann@vsb.energy

Berechnet:

29.06.2018 12:00/3.1.633

SHADOW - Kalender

Berechnung: 18060_PG_GB 24 WEA+2xV150-4,2MW+ 1xV136-4,2MW_BHe_mit_AbschaltungSchattenrezeptor: O - I0 11b
Voraussetzungen fiir Berechnung des Schattenwurfs
Die dargestellten Zeiten sind die astronomisch maximal mdgliche Beschattungsdauer, berechnet unter folgenden Annahmen:

Die Sonne scheint tdglich von Sonnenauf- bis -untergang

Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung

Die Windenergieanlage/n ist/sind immer in Betrieb

|Januar | Februar | Mérz | April | Mai | Juni
1]08:19 | 07:53 08:19 (21) | 07:00 | 06:49 07:24 (5) | 05:45 06:17 (16) | 05:00 05:36 (8)
| 16:12 | 16:59 7 08:26 (21) | 17:50 | 19:44 24 07:52(18) | 20:35 22 06:44 (15) | 21:20 13 05:49 (8)
2 08:19 | 07:51 08:18 (21) | 06:57 | 06:47 07:21 (5) | 05:43 06:16 (16) | 04:59 05:37 (8)
| 16:13 | 17:01 9 08:27 (21) | 17:52 |19:46 30 07:52(18) | 20:36 28 06:45(15) | 21:21 13  05:50 (8)
3108:19 | 07:50 08:17 (21) | 06:55 | 06:45 07:18 (5) | 05:41 06:16 (16) | 04:58 05:37 (8)
| 16:14 |17:03 10 08:27 (21) | 17:54 |19:48 32 07:50(18) | 20:38 31 06:47(15) | 21:22 13  05:50 (8)
408:19 | 07:48 08:18 (21) | 06:53 | 06:43 07:17 (5) | 05:39 06:15 (16) | 04:58 05:37 (8)
| 16:15 | 17:05 11 08:29 (21) | 17:56 | 19:49 32 07:49 (18) | 20:40 33 06:48 (15) | 21:23 12 05:49 (8)
508:19 | 07:46 08:19 (21) | 06:51 07:20 (19) | 06:40 07:16 (5) | 05:37 06:14 (16) | 04:57 05:38 (8)
| 16:16 |17:07 10 08:29 (21) | 17:58 6 07:26(19) | 19:51 31 07:48 (18) | 20:41 34 06:48 (15) | 21:24 12 05:50 (8)
6| 08:18 | 07:45 08:19 (21) | 06:49 07:12 (25) | 06:38 07:16 (5) | 05:36 06:14 (16) | 04:56 05:38 (8)
| 16:17 | 17:08 9 08:28(21)|17:59 16 07:28(19) | 19:53 27 07:45(18) | 20:43 35 06:49 (15) | 21:25 11  05:49 (8)
7 08:18 | 07:43 08:20 (21) | 06:46 07:09 (25) | 06:36 07:15 (5) | 05:34 06:14 (16) | 04:56 05:39 (8)
| 16:19 | 17:10 7 08:27(21) | 18:01 20 07:29(19) | 19:54 19  07:34(5) | 20:45 36 06:50 (15) | 21:26 11  05:50 (8)
8]08:17 | 07:41 | 06:44 07:08 (25) | 06:33 07:15 (5) | 05:32 06:14 (16) | 04:55 05:39 (8)
| 16:20 | 17:12 [18:03 21  07:29(19) | 19:56 18  07:33(5) | 20:46 36 06:50 (15) | 21:27 10  05:49 (8)
9]08:17 | 07:39 | 06:42 07:08 (25) | 06:31 07:15 (5) | 05:30 06:14 (16) | 04:55 05:40 (8)
| 16:21 | 17:14 | 18:05 22 07:30 (19) | 19:58 18 07:33 (5) | 20:48 35  06:49 (15) | 21:28 9 05:49 (8)
10 | 08:16 | 07:38 | 06:40 07:09 (25) | 06:29 07:16 (5) | 05:29 06:15 (16) | 04:54 05:40 (8)
| 16:23 | 17:16 |18:06 21 07:30(19) | 19:59 16  07:32(5) | 20:49 35 06:50 (15) | 21:29 10  05:50 (8)
11 08:16 | 07:36 | 06:38 07:09 (25) | 06:27 07:15 (5) | 05:27 06:15 (16) | 04:54 05:40 (8)
| 16:24 | 17:18 | 18:08 19 07:28 (19) | 20:01 15 07:30 (5) | 20:51 35 06:50 (15) | 21:30 9 05:49 (8)
12| 08:15 | 07:34 | 06:35 07:11 (25) | 06:25 06:50 (17) | 05:25 06:17 (16) | 04:54 05:41 (8)
| 16:25 | 17:19 | 18:10 14 07:27(19) | 20:03 14 07:28 (5) | 20:53 33 06:50 (15) | 21:30 8 05:49 (8)
13 | 08:15 | 07:32 | 06:33 07:17 (19) | 06:22 06:47 (17) | 05:24 06:18 (16) | 04:53 05:42 (8)
| 16:27 |17:21 | 18:12 9 07:26 (19) | 20:04 14 07:25 (5) | 20:54 31 06:49 (15) | 21:31 7 05:49 (8)
14| 08:14 | 07:30 | 06:31 | 06:20 06:46 (17) | 05:22 06:25 (15) | 04:53 05:43 (8)
| 16:28 | 17:23 | 18:13 | 20:06 11 06:57 (17) | 20:56 24 06:49 (15) | 21:32 6 05:49 (8)
15| 08:13 | 07:28 07:55 (20) | 06:28 | 06:18 06:45 (17) | 05:21 06:26 (15) | 04:53 05:43 (8)
| 16:30 | 17:25 7 08:02(20) | 18:15 |20:08 12 06:57 (17) | 20:57 23  06:49 (15) | 21:32 6 05:49 (8)
16 | 08:12 | 07:26 07:54 (20) | 06:26 | 06:16 06:45 (17) | 05:19 06:26 (15) | 04:53 05:44 (8)
| 16:32 | 17:27 9 08:03(20) | 18:17 | 20:10 12 06:57 (17) | 20:59 22 06:48 (15) | 21:33 4 05:48 (8)
17| 08:11 | 07:24 07:53 (20) | 06:24 | 06:14 06:45 (17) | 05:18 06:26 (15) | 04:53 05:45 (8)
| 16:33 | 17:29 11 08:04 (20) | 18:19 | 20:11 12 06:57 (17) | 21:00 22 06:48 (15) | 21:33 3 05:48(8)
18 | 08:10 | 07:23 07:52 (20) | 06:22 | 06:11 06:45 (17) | 05:16 06:27 (15) | 04:53 05:45 (8)
| 16:35 117:31 13 08:05(20) | 18:20 | 20:13 12 06:57 (17) | 21:02 21 06:48 (15) | 21:33 3 05:48(8)
19 | 08:09 | 07:21 07:52 (20) | 06:19 | 06:09 06:45 (17) | 05:15 06:27 (15) | 04:53 05:46 (8)
| 16:36 | 17:32 13 08:05 (20) | 18:22 | 20:15 10 06:55(17) | 21:03 19  06:46 (15) | 21:34 2 05:48 (8)
20 | 08:08 | 07:19 07:52 (20) | 06:17 | 06:07 06:46 (17) | 05:13 06:29 (15) | 04:53 05:46 (8)
| 16:38 |17:3¢ 12 08:04 (20) | 18:24 | 20:16 7 06:53(17) | 21:05 17  06:46 (15) | 21:34 1 05:47 (8)

21 | 08:07 | 07:16 07:52 (20) | 06:15 06:39 (24) | 06:05 | 05:12 06:30 (15) | 04:53

| 16:40 | 17:36 11 08:03 (20) | 18:25 1 06:40 (24) | 20:18 | 21:06 15 06:45 (15) | 21:34

22| 08:06 | 07:14 07:54 (20) | 06:12 06:36 (24) | 06:03 | 05:11 06:31 (15) | 04:53

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

31| 07:54 08:20 (21) | | 06:52 07:33 (18) | | 05:01 05:36 (8) |
| 16:57 4 08:24 (21) | [19:42 19  07:52(18) | |21:19 14 05:50 (8) |
Sonnenscheinstunden | 260 | 278 | 367 | 416 | 485 | 498
astr.max.mdgl.Beschattung | 6 | 149 | 296 | 374 | 712 | 201

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:

LQM

SHADOW - Kalender

Berechnung: 18060_PG_GB 24 WEA+2xV150-4,2MW+ 1xV136-4,2MW_BHe_mit_AbschaltungSchattenrezeptor: O - I0 11b
Voraussetzungen fiir Berechnung des Schattenwurfs
Die dargestellten Zeiten sind die astronomisch maximal mdgliche Beschattungsdauer, berechnet unter folgenden Annahmen:

Die Sonne scheint tdglich von Sonnenauf- bis -untergang

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

| Juli | August | September | Oktober | November | Dezember
1| 04:57 05:46 (8) | 05:33 06:27 (16) | 06:23 07:15 (5) | 07:11 07:55 (19) | 07:05 | 07:55
| 21:34 8 05:54 (8) | 21:03 33 07:00 (15) | 20:01 15 07:30 (5) | 18:52 11 08:06 (19) | 16:46 | 16:06
2 | 04:58 05:45 (8) | 05:35 06:25 (16) | 06:24 07:14 (5) | 07:13 07:48 (25) | 07:06 | 07:57
| 21:34 9 05:54 (8) | 21:01 35 07:00 (15) | 19:59 16 07:30 (5) | 18:49 19 08:07 (19) | 16:44 | 16:05
3| 04:58 05:45 (8) | 05:36 06:25 (16) | 06:26 07:13 (5) | 07:15 07:47 (25) | 07:08 | 07:58
| 21:34 10 05:55 (8) | 20:59 35  07:00 (15) | 19:56 18 07:31 (5) | 18:47 20 08:07 (19) | 16:42 | 16:05
4] 04:59 05:45 (8) | 05:38 06:24 (16) | 06:27 07:12 (5) | 07:16 07:45 (25) | 07:10 07:50 (21) | 08:00
| 21:33 10 05:55 (8) | 20:58 36  07:00 (15) | 19:54 18 07:30 (5) | 18:45 22 08:07 (19) | 16:41 7 07:57 (21) | 16:04
5] 05:00 05:44 (8) | 05:39 06:24 (16) | 06:29 07:12 (5) | 07:18 07:45 (25) | 07:12 07:49 (21) | 08:01
| 21:33 11 05:55 (8) | 20:56 36  07:00 (15) | 19:52 19 07:31 (5) | 18:43 21 08:06 (19) | 16:39 9 07:58 (21) | 16:04
6 | 05:01 05:44 (8) | 05:41 06:24 (16) | 06:31 07:11 (5) | 07:20 07:45 (25) | 07:14 07:48 (21) | 08:02
| 21:32 12 05:56 (8) | 20:54 35  06:59 (15) | 19:50 26  07:40 (18) | 18:40 21 08:06 (19) | 16:37 11 07:59 (21) | 16:03
7 ] 05:02 05:44 (8) | 05:42 06:24 (16) | 06:32 07:11 (5) | 07:21 07:46 (25) | 07:15 07:48 (21) | 08:03
| 21:32 12 05:56 (8) | 20:52 35  06:59 (15) | 19:47 31 07:43(18) | 18:38 18  08:04 (19) | 16:35 11 07:59 (21) | 16:03
8] 05:03 05:45 (8) | 05:44 06:24 (16) | 06:34 07:11 (5) | 07:23 07:48 (25) | 07:17 07:48 (21) | 08:05
| 21:31 12 05:57 (8) | 20:50 34 06:58 (15) | 19:45 32 07:43(18) | 18:36 12 08:03(19) | 16:34 10  07:58 (21) | 16:02
9] 05:03 05:45 (8) | 05:46 06:24 (16) | 06:35 07:12 (5) | 07:25 |1 07:19 07:49 (21) | 08:06
| 21:30 12 05:57 (8) | 20:49 33 06:57 (15) | 19:43 32 07:44 (18) | 18:34 | 16:32 8 07:57 (21) | 16:02
10 | 05:04 05:45 (8) | 05:47 06:24 (16) | 06:37 07:14 (5) | 07:26 | 07:21 07:50 (21) | 08:07
| 21:30 13 05:58 (8) | 20:47 31 06:55 (15) | 19:40 29  07:45(18) | 18:31 | 16:30 7 07:57 (21) | 16:02
11 | 05:06 05:45 (8) | 05:49 06:25 (16) | 06:39 07:15 (5) | 07:28 | 07:23 07:52 (21) | 08:08
| 21:29 13 05:58 (8) | 20:45 27  06:54 (15) | 19:38 26  07:44 (18) | 18:29 | 16:29 4 07:56 (21) | 16:02
12 | 05:07 05:45 (8) | 05:50 06:26 (16) | 06:40 07:25 (18) | 07:30 | 07:24 07:54 (21) | 08:09
| 21:28 13 05:58 (8) | 20:43 19  06:51 (15) | 19:36 19  07:44 (18) | 18:27 | 16:27 1 07:55(21) | 16:02
13 | 05:08 05:45 (8) | 05:52 06:29 (16) | 06:42 07:25 (18) | 07:31 | 07:26 | 08:10
| 21:27 13 05:58 (8) | 20:41 5 06:34(16) | 19:34 18 07:43 (18) | 18:25 | 16:26 | 16:02
14 | 05:09 05:45 (8) | 05:54 | 06:44 07:25 (18) | 07:33 | 07:28 | 08:11
| 21:26 13 05:58 (8) | 20:39 | 19:31 18 07:43 (18) | 18:23 | 16:24 | 16:02
15| 05:10 05:45 (8) | 05:55 | 06:45 07:25 (24) | 07:35 | 07:30 | 08:12
| 21:25 13 05:58 (8) | 20:37 | 19:29 16 07:41(18) | 18:20 | 16:23 | 16:02
16 | 05:11 05:45 (8) | 05:57 | 06:47 07:23 (24) | 07:37 | 07:31 | 08:13
| 21:24 13 05:58 (8) | 20:35 | 19:27 17 07:40 (18) | 18:18 | 16:22 | 16:02
17 | 05:12 05:46 (8) | 05:58 | 06:48 07:22 (24) | 07:38 | 07:33 | 08:14
| 21:23 11 05:57 (8) | 20:33 | 19:24 16 07:38 (18) | 18:16 | 16:20 | 16:02
18 | 05:14 05:46 (8) | 06:00 | 06:50 07:20 (24) | 07:40 | 07:35 | 08:14
| 21:22 11 05:57 (8) | 20:31 | 19:22 13 07:33(18) | 18:14 | 16:19 | 16:02
19 | 05:15 05:48 (8) | 06:02 | 06:52 07:21 (24) | 07:42 08:26 (20) | 07:36 | 08:15
| 21:21 9 05:57 (8) | 20:29 | 19:20 11 07:32 (24) | 18:12 6  08:32(20) | 16:18 | 16:02
20 | 05:16 05:48 (8) | 06:03 | 06:53 07:20 (24) | 07:43 08:24 (20) | 07:38 | 08:16
| 21:20 15  06:51 (15) | 20:27 | 19:17 11 07:31(24) | 18:10 10 08:34(20) | 16:16 | 16:03
21| 05:17 05:50 (8) | 06:05 | 06:55 07:21 (24) | 07:45 08:23 (20) | 07:40 | 08:16
| 21:18 15 06:53 (15) | 20:25 | 19:15 9 07:30(24) | 18:08 12 08:35(20) | 16:15 | 16:03
22| 05:19 06:40 (15) | 06:06 | 06:56 07:23 (24) | 07:47 08:22 (20) | 07:41 | 08:17
| 21:17 14 06:54 (15) | 20:23 | 19:13 5 07:28 (24) | 18:06 12 08:34(20) | 16:14 | 16:04
23| 05:20 06:40 (15) | 06:08 06:51 (17) | 06:58 | 07:49 08:22 (20) | 07:43 | 08:17
| 21:16 16 06:56 (15) | 20:21 7  06:58 (17) | 19:10 | 18:04 12 08:34(20) | 16:13 | 16:04
24 | 05:22 06:39 (15) | 06:10 06:48 (17) | 07:00 | 07:50 08:22 (20) | 07:45 | 08:18
| 21:15 18  06:57 (15) | 20:18 10 06:58 (17) | 19:08 | 18:01 12 08:34(20) | 16:12 | 16:05
25| 05:23 06:38 (15) | 06:11 06:48 (17) | 07:01 | 06:52 07:22 (20) | 07:46 | 08:18
| 21:13 19  06:57 (15) | 20:16 11 06:59 (17) | 19:06 | 16:59 12 07:34(20) | 16:11 | 16:05
26 | 05:24 06:38 (15) | 06:13 06:47 (17) | 07:03 | 06:54 07:23 (20) | 07:48 | 08:18
| 21:12 21 06:59 (15) | 20:14 12 06:59 (17) | 19:03 | 16:57 10  07:33 (20) | 16:10 | 16:06
27 | 05:26 06:37 (15) | 06:15 06:47 (17) | 07:05 | 06:56 07:25 (20) | 07:49 | 08:19
| 21:10 22 06:59 (15) | 20:12 12 06:59 (17) | 19:01 | 16:56 6  07:31(20) | 16:09 | 16:07
28 | 05:27 06:36 (15) | 06:16 06:46 (17) | 07:06 | 06:58 | 07:51 | 08:19
| 21:09 23 06:59 (15) | 20:10 12 06:58 (17) | 18:59 | 16:54 | 16:08 | 16:08
29 | 05:29 06:36 (15) | 06:18 06:47 (17) | 07:08 | 06:59 | 07:52 | 08:19
| 21:07 24 07:00 (15) | 20:08 11 06:58 (17) | 18:56 | 16:52 | 16:07 | 16:08
30 | 05:30 06:35 (15) | 06:19 06:48 (17) | 07:10 07:58 (19) | 07:01 | 07:54 | 08:19
| 21:06 25  07:00 (15) | 20:05 15 07:26 (5) | 18:54 6 08:04(19) | 16:50 | 16:07 | 16:09
31]05:32 06:28 (16) | 06:21 06:50 (17) | | 07:03 | | 08:19
| 21:04 32 07:00 (15) | 20:03 14 07:28 (5) | | 16:48 | | 16:10
Sonnenscheinstunden | 501 | 453 | 381 | 332 | 267 | 244

astr.max.mdgl.Beschattung | 462 | 498 | 421 | 236 | 68 |

Lizenzierter Anwender:
VSB Neue Energien Deutschland GmbH
Schweizer StraBe 3a
DE-01069 Dresden

+49 (0) 351 /21183 - 46

Bernd.Hemmers / marina.eismann@vsb.energy

Berechnet:

29.06.2018 12:00/3.1.633

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)

20620812:18/25  WINAPRO .
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Projekt:

LQM

SHADOW - Kalender

Berechnung: 18060_PG_GB 24 WEA+2xV150-4,2MW+ 1xV136-4,2MW_BHe_mit_AbschaltungSchattenrezeptor: P - IO 12a

Voraussetzungen fiir Berechnung des Schattenwurfs

Angegebene Zeiten beriicksichtigen Schattenabschaltung
Die dargestellten Zeiten sind die astronomisch maximal mégliche Beschattungsdauer, berechnet unter folgenden Annahmen:

Die Sonne scheint taglich von Sonnenauf- bis -untergang

Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung

Die Windenergieanlage/n ist/sind immer in Betrieb

Lizenzierter Anwender:

VSB Neue Energien Deutschland GmbH

Schweizer StraBe 3a
DE-01069 Dresden
+49 (0) 351 /211 83 - 46

Bernd.Hemmers / marina.eismann@vsb.energy

Berechnet:

29.06.2018 12:00/3.1.633

|Januar |Februar |Marz | April | Mai | Juni
1]08:19 | 07:53 | 07:00 | 06:49 07:15 (11) | 05:45 06:16 (1) | 05:00
| 16:12 | 16:59 | 17:51 | 19:44 12 07:27 (10) | 20:35 20 06:36 (1) | 21:20
2108:19 | 07:51 | 06:58 | 06:47 07:13 (11) | 05:43 06:14 (1) | 04:59
| 16:13 | 17:01 | 17:52 | 19:46 10 07:23(11) | 20:37 23 06:37 (1) | 21:22
3108:19 | 07:50 | 06:55 | 06:45 07:11 (11) | 05:41 06:14 (1) | 04:58
| 16:14 | 17:03 | 17:54 | 19:48 12 07:23(11) | 20:38 24 06:38 (1) | 21:23
4] 08:19 | 07:48 | 06:53 | 06:43 07:10 (11) | 05:39 06:13 (1) | 04:58
| 16:15 | 17:05 | 17:56 | 19:49 14 07:24 (11) | 20:40 25 06:38 (1) | 21:24
5/08:19 | 07:46 | 06:51 | 06:40 07:10 (11) | 05:37 06:12 (1) | 04:57
| 16:16 | 17:07 | 17:58 | 19:51 14  07:24 (11) | 20:41 27 06:39 (1) | 21:25
6| 08:18 | 07:45 | 06:49 | 06:38 07:11 (11) | 05:36 06:11 (1) | 04:56
| 16:17 | 17:08 | 17:59 | 19:53 12 07:23(11) | 20:43 27 06:38 (1) | 21:26
7]08:18 | 07:43 | 06:47 | 06:36 07:10 (11) | 05:34 06:12 (1) | 04:56
| 16:19 | 17:10 | 18:01 | 19:54 11 07:21 (11) | 20:45 27 06:39 (1) | 21:26
8108:18 | 07:41 | 06:44 | 06:34 07:11 (11) | 05:32 06:11 (1) | 04:55
| 16:20 | 17:12 | 18:03 | 19:56 9 07:20 (11) | 20:46 28  06:39 (1) | 21:27
9108:17 | 07:40 | 06:42 | 06:31 07:14 (11) | 05:30 06:12 (1) | 04:55
| 16:21 | 17:14 | 18:05 | 19:58 3 07:17 (11) | 20:48 28 06:40 (1) | 21:28
10 | 08:17 | 07:38 | 06:40 | 06:29 | 05:29 06:11 (1) | 04:54
| 16:23 | 17:16 | 18:07 | 19:59 |20:50 28 06:39 (1) | 21:29
11 | 08:16 | 07:36 | 06:38 | 06:27 | 05:27 06:11 (1) | 04:54
| 16:24 | 17:18 | 18:08 | 20:01 | 20:51 27 06:38 (1) | 21:30
12 | 08:15 | 07:34 | 06:35 06:58 (12) | 06:25 | 05:25 06:12 (1) | 04:54
| 16:26 | 17:20 | 18:10 6 07:04 (12) | 20:03 | 20:53 27 06:39 (1) | 21:30
131 08:15 | 07:32 | 06:33 06:56 (12) | 06:22 | 05:24 06:11 (1) | 04:53
| 16:27 | 17:21 | 18:12 10  07:06 (12) | 20:05 | 20:54 27 06:38 (1) | 21:31
14 | 08:14 | 07:30 | 06:31 06:56 (12) | 06:20 | 05:22 06:12 (1) | 04:53
| 16:28 | 17:23 | 18:13 10 07:06 (12) | 20:06 | 20:56 26  06:38 (1) | 21:32
15| 08:13 | 07:28 | 06:29 06:54 (12) | 06:18 | 05:21 06:13 (1) | 04:53
| 16:30 | 17:25 | 18:15 12 07:06 (12) | 20:08 | 20:57 25 06:38 (1) | 21:32
16 | 08:12 | 07:27 | 06:26 06:55 (12) | 06:16 | 05:19 06:13 (1) | 04:53
| 16:32 | 17:27 | 18:17 11 07:06 (12) | 20:10 | 20:59 24 06:37 (1) | 21:33
17108:11 | 07:25 | 06:24 06:55 (12) | 06:14 | 05:18 06:14 (1) | 04:53
| 16:33 | 17:29 | 18:19 10  07:05(12) | 20:11 | 21:00 22 06:36 (1) | 21:33
18 | 08:11 | 07:23 | 06:22 06:56 (12) | 06:12 | 05:16 06:15 (1) | 04:53
| 16:35 | 17:31 | 18:20 6 07:02(12) | 20:13 | 21:02 21 06:36 (1) | 21:34
19 | 08:10 | 07:21 | 06:19 | 06:09 | 05:15 06:15 (1) | 04:53
| 16:36 | 17:32 | 18:22 | 20:15 | 21:03 19 06:34 (1) | 21:34
20 | 08:08 | 07:19 | 06:17 | 06:07 | 05:13 06:16 (1) | 04:53
| 16:38 | 17:34 | 18:24 | 20:16 | 21:05 17 06:33 (1) | 21:34
21 | 08:07 | 07:17 | 06:15 | 06:05 | 05:12 06:18 (1) | 04:53
| 16:40 | 17:36 | 18:26 | 20:18 | 21:06 14 06:32 (1) | 21:35
22| 08:06 | 07:15 | 06:12 | 06:03 | 05:11 06:20 (1) | 04:53
| 16:41 | 17:38 | 18:27 | 20:20 | 21:08 11 06:31 (1) | 21:35
23| 08:05 | 07:12 | 06:10 | 06:01 | 05:09 06:23 (1) | 04:53
| 16:43 | 17:40 | 18:29 | 20:21 | 21:09 5 06:28(1) | 21:35
24 | 08:04 | 07:10 | 06:08 | 05:59 | 05:08 | 04:54
| 16:45 | 17:42 | 18:31 | 20:23 | 21:10 | 21:35
25| 08:03 | 07:08 | 06:06 | 05:57 | 05:07 | 04:54
| 16:47 | 17:43 | 18:32 | 20:25 | 21:12 | 21:35
26 | 08:01 | 07:06 | 06:03 06:26 (10) | 05:55 | 05:06 | 04:54
| 16:48 | 17:45 | 18:34 2 06:28 (10) | 20:27 | 21:13 | 21:35
27 | 08:00 | 07:04 | 06:01 06:23 (10) | 05:53 | 05:05 | 04:55
| 16:50 | 17:47 | 18:36 6 06:29 (10) | 20:28 | 21:14 | 21:35
28 | 07:59 | 07:02 | 05:59 06:21 (10) | 05:51 06:23 (1) | 05:04 | 04:55
| 16:52 | 17:49 | 18:37 9 06:30 (10) | 20:30 8  06:31(1) | 21:16 | 21:35
29 | 07:57 | | 06:56 07:20 (10) | 05:49 06:20 (1) | 05:03 | 04:56
| 16:54 | [19:39 10 07:30(10) | 20:32 13 06:33 (1) | 21:17 | 21:35
30 | 07:56 | | 06:54 07:19 (10) | 05:47 06:17 (1) | 05:02 | 04:56
| 16:56 | |19:41 10 07:29(10) | 20:33 18  06:35(1) | 21:18 | 21:35
31| 07:54 | | 06:52 07:20 (10) | | 05:01 |
| 16:57 | | 19:43 8  07:28 (10) | | 21:19 |
Sonnenscheinstunden | 259 | 278 | 367 | 416 | 485 | 498
astr.max.mdgl.Beschattung | | | 110 | 136 | 522 |

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

Tag im Monat Sonnenaufgang  (SS:MM)

Sonnenuntergang (SS:MM)

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

(WEA mit erstem Schatten)

Minuten mit Schatten (WEA mit letztem Schatten)
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Projekt:

LQM

SHADOW - Kalender

Berechnung: 18060_PG_GB 24 WEA+2xV150-4,2MW+ 1xV136-4,2MW_BHe_mit_AbschaltungSchattenrezeptor: P - IO 12a

Voraussetzungen fiir Berechnung des Schattenwurfs

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

| 3uli
1| 04:57
| 21:34
2| 04:58
| 21:34
3]04:58
| 21:34
4| 04:59
| 21:33
5 | 05:00
| 21:33
6 | 05:01
| 21:32
7| 05:02
| 21:32
8 | 05:03
| 21:31
9| 05:04
| 21:30
10 | 05:05
| 21:30
11 | 05:06
| 21:29
12 | 05:07
| 21:28
13| 05:08
| 21:27
14 | 05:09
| 21:26
15 | 05:10
| 21:25
16 | 05:11
| 21:24
17 | 05:12
| 21:23
18 | 05:14
| 21:22
19 | 05:15
| 21:21
20 | 05:16
| 21:20
21| 05:17
| 21:19
22 | 05:19
| 21:17
23] 05:20
| 21:16
24 | 05:22
| 21:15
25| 05:23
| 21:13
26 | 05:24
| 21:12
271 05:26
| 21:11
28 | 05:27
| 21:09
29 | 05:29
| 21:08
30 | 05:30
| 21:06
31 05:32
| 21:04
|
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| September

06:22 (1) | 06:23
06:49 (1) | 20:01
06:21 (1) | 06:24
06:49 (1) | 19:59
06:22 (1) | 06:26
06:50 (1) | 19:57
06:21 (1) | 06:28
06:49 (1) | 19:54
06:22 (1) | 06:29
06:49 (1) | 19:52
06:21 (1) | 06:31
06:49 (1) | 19:50
06:22 (1) | 06:32
06:49 (1) | 19:47
06:22 (1) | 06:34
06:48 (1) | 19:45
06:23 (1) | 06:36
06:48 (1) | 19:43
06:23 (1) | 06:37
06:46 (1) | 19:41
06:24 (1) | 06:39
06:46 (1) | 19:38
06:25 (1) | 06:40
06:44 (1) | 19:36
06:26 (1) | 06:42
06:43 (1) | 19:34
06:28 (1) | 06:44
06:40 (1) | 19:31
06:32 (1) | 06:45
06:37 (1) | 19:29

| 06:47

| 19:27

8:54
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12

11

12

11
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11

11

11
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Lizenzierter Anwender:

VSB Neue Energien Deutschland GmbH

Schweizer StraBe 3a
DE-01069 Dresden
+49 (0) 351 /211 83 - 46

Bernd.Hemmers / marina.eismann@vsb.energy

Berechnet:

29.06.2018 12:00/3.1.633

| Oktober

| 07:11
| 18:52
| 07:13

| 18:50
07:12 (11) | 07:15
07:15 (11) | 18:47
07:08 (11) | 07:16
07:17 (11) | 18:45
07:07 (11) | 07:18
07:18 (11) | 18:43
07:06 (11) | 07:20
07:18 (11) | 18:40
07:05 (11) | 07:21
07:19 (11) | 18:38
07:06 (11) | 07:23
07:19 (11) | 18:36
07:05 (11) | 07:25
07:17 (11) | 18:34
07:06 (11) | 07:26
07:17 (11) | 18:31
07:07 (11) | 07:28
07:19 (10) | 18:29
07:12 (10) | 07:30
07:21 (10) | 18:27
07:11 (10) | 07:31
07:20 (10) | 18:25
07:10 (10) | 07:33
07:21 (10) | 18:23
07:10 (10) | 07:35
07:20 (10) | 18:20
07:12 (10) | 07:37
07:19 (10) | 18:18
07:14 (10) | 07:38
07:17 (10) | 18:16

| 07:40

| 18:14

| 07:42

| 18:12

| 07:44

| 18:10

| 07:45
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| 18:06
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| Novembelt Dezember

07:36 (12) | 07:05
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Tabellen-Layout: Die Daten fiir jeden Tag sind in folgender Matrix wiedergegeben (Sommerzeit wie Bezugsjahr):

Tag im Monat Sonnenaufgang

Sonnenuntergang (SS:MM)

(SS:MM)

Minuten mit Schatten

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

windPRO 3.1.633 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk
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(WEA mit erstem Schatten)
(WEA mit letztem Schatten)

7:56
6:06
7:57
6:05
7:58
6:05
8:00
6:04
8:01

I
=}
=

8:02
6:03
8:04
6:03
8:05
6:02
8:06
6:02
8:07
6:02
8:08
6:02
8:09
6:02
8:10
6:02
8:11

® R
= O
NN

6:02
8:13
6:02
8:14

® R
= O
AN

6:02
8:15
6:02
8:16
6:03
8:16
6:03
8:17
6:04

*®
e
N

6:04
8:18
6:05
8:18
6:05
8:19
6:06
8:19
6:07
8:19
6:08
8:19
6:09
8:19
6:09
8:19
6:10
244

HOHOHOHOHEHOHOFEHOHOHEHOHOHEHOHOHEHOHEHOHOHEHOHEHOEHOHOEHOHOEHOHEHOFEHOHOHEHOHEHOHEHOEOEORO



Lizenzierter Anwender:

VSB Neue Energien Deutschland GmbH
Schweizer StraBe 3a

DE-01069 Dresden

+49 (0) 351 /211 83 - 46

Bernd.Hemmers / marina.eismann@vsb.energy

Berechnet:

29.06.2018 12:00/3.1.633

Projekt:

LQM

SHADOW - Kalender
Berechnung: 18060_PG_GB 24 WEA+2xV150-4,2MW+ 1xV136-4,2MW_BHe_mit_AbschaltungSchattenrezeptor: Q - 10 12b

Voraussetzungen fiir Berechnung des Schattenwurfs

Angegebene Zeiten beriicksichtigen Schattenabschaltung
Die dargestellten Zeiten sind die astronomisch maximal mégliche Beschattungsdauer, berechnet unter folgenden Annahmen:

Die Sonne scheint taglich von Sonnenauf- bis -untergang

Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung

Die Windenergieanlage/n ist/sind immer in Betrieb

|Januar |Februar |Marz | April | Mai | Juni
11]08:19 | 07:53 | 07:00 | 06:49 07:12 (10) | 05:45 | 05:00 06:13 (1)
|16:12 | 16:59 | 17:51 | 19:44 8  07:20 (10) | 20:35 |21:220 5 06:18 (1)
2108:19 | 07:51 | 06:58 | 06:47 07:10 (10) | 05:43 | 04:59
| 16:13 | 17:01 | 17:52 | 19:46 10  07:20 (10) | 20:37 | 21:21
3108:19 | 07:50 | 06:55 | 06:45 07:09 (10) | 05:41 | 04:58
| 16:14 | 17:03 | 17:54 | 19:48 10  07:19 (10) | 20:38 | 21:23
4] 08:19 | 07:48 | 06:53 | 06:43 07:09 (10) | 05:39 06:10 (1) | 04:58
| 16:15 | 17:05 | 17:56 | 19:49 10  07:19 (10) | 20:40 11 06:21 (1) | 21:24
5108:19 | 07:46 | 06:51 | 06:40 07:11 (10) | 05:37 06:08 (1) | 04:57
| 16:16 | 17:07 | 17:58 | 19:51 6 07:17 (10) | 20:41 15  06:23 (1) | 21:25
6| 08:18 | 07:45 | 06:49 | 06:38 07:05 (11) | 05:36 06:06 (1) | 04:56
| 16:17 | 17:08 | 17:59 | 19:53 2 07:07 (11) | 20:43 18 06:24 (1) | 21:26
7 108:18 | 07:43 | 06:47 | 06:36 07:00 (11) | 05:34 06:05 (1) | 04:56
| 16:19 | 17:10 | 18:01 | 19:54 9 07:09 (11) | 20:45 20 06:25(1) | 21:26
81 08:18 | 07:41 | 06:44 | 06:34 06:59 (11) | 05:32 06:04 (1) | 04:55
| 16:220 | 17:12 | 18:03 |19:56 11  07:10 (11) | 20:46 22 06:26 (1) | 21:27
9108:17 | 07:40 | 06:42 | 06:31 06:58 (11) | 05:30 06:03 (1) | 04:55
| 16:221 | 17:14 | 18:05 | 19:58 13 07:11(11) | 20:48 24  06:27 (1) | 21:28
10 | 08:17 | 07:38 | 06:40 | 06:29 06:58 (11) | 05:29 06:02 (1) | 04:54
| 16:23 | 17:16 | 18:07 | 19:59 13 07:11 (11) | 20:50 25 06:27 (1) | 21:29
11 | 08:16 | 07:36 | 06:38 | 06:27 06:58 (11) | 05:27 06:02 (1) | 04:54
| 16:24 | 17:18 | 18:08 | 20:01 13 07:11 (11) | 20:51 25 06:27 (1) | 21:30
12 | 08:15 | 07:34 | 06:35 | 06:25 06:57 (11) | 05:25 06:02 (1) | 04:54
| 16:26 | 17:20 | 18:10 | 20:03 12 07:09(11) | 20:53 26  06:28 (1) | 21:30
131 08:15 | 07:32 | 06:33 | 06:22 06:58 (11) | 05:24 06:01 (1) | 04:53
| 16:27 | 17:21 | 18:12 | 20:05 10 07:08 (11) | 20:54 27 06:28 (1) | 21:31
14 | 08:14 | 07:30 | 06:31 | 06:20 06:59 (11) | 05:22 06:01 (1) | 04:53
| 16:28 | 17:23 | 18:13 | 20:06 7 07:06 (11) | 20:56 27 06:28 (1) | 21:32
15| 08:13 | 07:28 | 06:29 | 06:18 | 05:21 06:02 (1) | 04:53
| 16:30 | 17:25 | 18:15 | 20:08 | 20:57 27 06:29 (1) | 21:32
16 | 08:12 | 07:27 | 06:26 | 06:16 | 05:19 06:01 (1) | 04:53
| 16:32 | 17:27 | 18:17 | 20:10 | 20:59 27 06:28 (1) | 21:33
17108:11 | 07:25 | 06:24 06:47 (12) | 06:14 | 05:18 06:01 (1) | 04:53
| 16:33 | 17:29 | 18:19 6 06:53(12) | 20:11 | 21:00 27 06:28 (1) | 21:33
18108:11 | 07:23 | 06:22 06:44 (12) | 06:12 | 05:16 06:02 (1) | 04:53
| 16:35 | 17:31 | 18:20 10 06:54 (12) | 20:13 | 21:02 26 06:28 (1) | 21:34
19 | 08:10 | 07:21 | 06:19 06:43 (12) | 06:09 | 05:15 06:01 (1) | 04:53
| 16:36 | 17:32 | 18:22 11 06:54 (12) | 20:15 | 21:03 27 06:28 (1) | 21:34
20 | 08:08 | 07:19 | 06:17 06:43 (12) | 06:07 | 05:13 06:02 (1) | 04:53
| 16:38 | 17:34 | 18:24 12 06:55(12) | 20:16 | 21:05 26 06:28 (1) | 21:34
21108:07 |07:17 | 06:15 06:43 (12) | 06:05 | 05:12 06:02 (1) | 04:53
| 16:40 | 17:36 | 18:26 10 06:53(12) | 20:18 | 21:06 25 06:27 (1) | 21:35
22 | 08:06 | 07:15 | 06:12 06:43 (12) | 06:03 | 05:11 06:03 (1) | 04:53
| 16:41 | 17:38 | 18:27 10  06:53 (12) | 20:20 | 21:08 24 06:27 (1) | 21:35
23| 08:05 | 07:12 | 06:10 06:45 (12) | 06:01 | 05:09 06:04 (1) | 04:53
| 16:43 | 17:40 | 18:29 6 06:51(12) | 20:21 | 21:09 23 06:27 (1) | 21:35
24 | 08:04 | 07:10 | 06:08 | 05:59 | 05:08 06:04 (1) | 04:54
| 16:45 | 17:42 | 18:31 | 20:23 |21:10 23 06:27 (1) | 21:35
25| 08:03 | 07:08 | 06:06 | 05:57 | 05:07 06:04 (1) | 04:54
| 16:47 | 17:43 | 18:32 | 20:25 |21:12 21 06:25(1) | 21:35
26 | 08:01 | 07:06 | 06:03 | 05:55 | 05:06 06:05 (1) | 04:54
| 16:48 | 17:45 | 18:34 | 20:27 | 21:13 20 06:25(1) | 21:35
27 | 08:00 | 07:04 | 06:01 | 05:53 | 05:05 06:07 (1) | 04:55
| 16:50 | 17:47 | 18:36 | 20:28 | 21:14 18  06:25(1) | 21:35
28 | 07:59 | 07:02 | 05:59 | 05:51 | 05:04 06:08 (1) | 04:55
| 16:52 | 17:49 | 18:37 | 20:30 | 21:16 16 06:24 (1) | 21:35
29 | 07:57 | | 06:56 | 05:49 | 05:03 06:08 (1) | 04:56
| 16:54 | | 19:39 | 20:32 |21:17 15 06:23 (1) | 21:35
30 | 07:56 | | 06:54 | 05:47 | 05:02 06:10 (1) | 04:56
| 16:56 | | 19:41 | 20:33 |21:18 12 06:22 (1) | 21:35
31]07:54 | | 06:52 07:14 (10) | | 05:01 06:11 (1) |
| 16:57 | | 19:43 5 07:19 (10) | | 21:19 9 06:20 (1) |
Sonnenscheinstunden | 259 | 278 | 367 | 416 | 485 | 498
astr.max.mdgl.Beschattung | | | 70 | 134 | 606 | 5

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

Tag im Monat Sonnenaufgang  (SS:MM)

Sonnenuntergang (SS:MM)

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

(WEA mit erstem Schatten)

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

VSB Neue Energien Deutschland GmbH
Schweizer StraBe 3a

DE-01069 Dresden

+49 (0) 351 /211 83 - 46

Bernd.Hemmers / marina.eismann@vsb.energy

Berechnet:

29.06.2018 12:00/3.1.633

Projekt:

LQM

SHADOW - Kalender
Berechnung: 18060_PG_GB 24 WEA+2xV150-4,2MW+ 1xV136-4,2MW_BHe_mit_AbschaltungSchattenrezeptor: Q - 10 12b

Voraussetzungen fiir Berechnung des Schattenwurfs

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

| Juli | August | September | Oktober | Novembelf Dezember
1| 04:57 | 05:33 06:12 (1) | 06:23 06:57 (11) | 07:11 | 07:05 | 07:56
| 21:34 | 21:03 26 06:38 (1) | 20:01 13 07:10 (11) | 18:52 | 16:46 | 16:06
2 | 04:58 | 05:35 06:12 (1) | 06:24 06:56 (11) | 07:13 | 07:07 | 07:57
| 21:34 [21:00 25  06:37(1)]19:59 13 07:09 (11) | 18:50 | 16:44 | 16:05
3] 04:58 | 05:36 06:13 (1) | 06:26 06:56 (11) | 07:15 | 07:08 | 07:58
| 21:34 | 20:59 24 06:37 (1) | 19:57 13 07:09 (11) | 18:47 | 16:42 | 16:05
4| 04:59 | 05:38 06:13 (1) | 06:28 06:56 (11) | 07:16 | 07:10 | 08:00
| 21:33 | 20:58 23 06:36 (1) | 19:54 11 07:07 (11) | 18:45 | 16:41 | 16:04
51 05:00 | 05:39 06:14 (1) | 06:29 06:57 (11) | 07:18 | 07:12 | 08:01
| 21:33 | 20:56 22 06:36 (1) | 19:52 9 07:06(11) | 18:43 | 16:39 | 16:04
6 | 05:01 | 05:41 06:15 (1) | 06:31 06:59 (11) | 07:20 | 07:14 | 08:02
| 21:32 [20:54 20 06:35 (1) | 19:50 3 07:02(11) | 18:40 | 16:37 | 16:03
7 | 05:02 | 05:42 06:17 (1) | 06:32 07:06 (10) | 07:21 | 07:16 | 08:04
| 21:32 [20:52 17 06:34 (1) | 19:47 6 07:12(10) | 18:38 | 16:35 | 16:03
8] 05:03 | 05:44 06:18 (1) | 06:34 07:05 (10) | 07:23 | 07:17 | 08:05
| 21:31 | 20:51 13 06:31 (1) | 19:45 9 07:14(10) | 18:36 | 16:34 | 16:02
9 | 05:04 | 05:46 06:21 (1) | 06:36 07:03 (10) | 07:25 | 07:19 | 08:06
| 21:30 | 20:49 8 06:29 (1) | 19:43 10 07:13(10) | 18:34 | 16:32 | 16:02
10 | 05:05 | 05:47 | 06:37 07:03 (10) | 07:26 | 07:21 | 08:07
| 21:30 | 20:47 |19:41 10 07:13(10) | 18:31 | 16:31 | 16:02
11 | 05:06 | 05:49 | 06:39 07:04 (10) | 07:28 | 07:23 | 08:08
| 21:29 | 20:45 | 19:38 8 07:12(10) | 18:29  |16:29 | 16:02
12 | 05:07 06:20 (1) | 05:50 | 06:40 07:06 (10) | 07:30 | 07:24 | 08:09
| 21:28 8 06:28 (1) | 20:43 | 19:36 5 07:11(10) | 18:27 | 16:27 | 16:02
13 | 05:08 06:19 (1) | 05:52 | 06:42 | 07:31 | 07:26 | 08:10
|21:27 11 06:30 (1) | 20:41 | 19:34 | 18:25 | 16:26 | 16:02
14 | 05:09 06:17 (1) | 05:54 | 06:44 |07:33 ] 07:28 | 08:11
|21:26 14 06:31 (1) | 20:39 | 19:31 | 18:23 | 16:24 | 16:02
151 05:10 06:16 (1) | 05:55 | 06:45 | 07:35 | 07:30 | 08:12
|21:25 16 06:32 (1) | 20:37 | 19:29 | 18:20 | 16:23 | 16:02
16 | 05:11 06:16 (1) | 05:57 | 06:47 | 07:37 | 07:31 | 08:13
|21:24 17 06:33(1) | 20:35 | 19:27 | 18:18 | 16:22 | 16:02
17 ] 05:12 06:15 (1) | 05:58 | 06:48 | 07:38 | 07:33 | 08:14
|21:23 19 06:34 (1) | 20:33 | 19:24 | 18:16 | 16:20 | 16:02
18 | 05:14 06:14 (1) | 06:00 | 06:50 | 07:40 | 07:35 | 08:14
|21:22 20 06:34 (1) | 20:31 | 19:22 | 18:14 | 16:19 | 16:02
19 | 05:15 06:14 (1) | 06:02 | 06:52 |07:42 | 07:37 | 08:15
|21:21 22 06:36 (1) | 20:29 | 19:20 18:12 | 16:18 | 16:02
20 | 05:16 06:14 (1) | 06:03 | 06:53 07:32 (12) | 07:44 | 07:38 | 08:16
| 21:20 22 06:36 (1) | 20:27 | 19:17 3 07:35(12) | 18:10 | 16:16 | 16:03
21| 05:17 06:13 (1) | 06:05 | 06:55 07:29 (12) | 07:45 | 07:40 | 08:16
|21:19 24  06:37 (1) | 20:25 | 19:15 9 07:38(12) | 18:08 | 16:15 | 16:03
22| 05:19 06:12 (1) | 06:06 | 06:57 07:28 (12) | 07:47 | 07:42 | 08:17
| 21:17 25 06:37 (1) | 20:23 | 19:13 11 07:39 (12) | 18:06 | 16:14 | 16:04
23| 05:20 06:13 (1) | 06:08 | 06:58 07:27 (12) | 07:49 | 07:43 | 08:17
| 21:16 25 06:38 (1) | 20:21 | 19:10 11 07:38 (12) | 18:04 | 16:13 | 16:04
24 | 05:22 06:12 (1) | 06:10 | 07:00 07:27 (12) | 07:51 | 07:45 | 08:18
| 21:15 26 06:38 (1) | 20:19 | 19:08 11 07:38 (12) | 18:02 | 16:12 | 16:05
25 | 05:23 06:12 (1) | 06:11 | 07:01 07:27 (12) | 06:52 | 07:46 | 08:18
| 21:13 26 06:38 (1) | 20:16 | 19:06 10 07:37 (12) | 17:00 | 16:11 | 16:05
26 | 05:24 06:12 (1) | 06:13 | 07:03 07:28 (12) | 06:54 | 07:48 | 08:19
|21:12 27  06:39 (1) | 20:14 | 19:03 8 07:36(12) | 16:58 | 16:10 | 16:06
27 | 05:26 06:12 (1) | 06:15 | 07:05 07:31 (12) | 06:56 | 07:50 | 08:19
| 21:11 27 06:39 (1) | 20:12 | 19:01 1 07:32(12) | 16:56 | 16:09 | 16:07
28 | 05:27 06:11 (1) | 06:16 | 07:06 | 06:58 | 07:51 | 08:19
| 21:09 27  06:38 (1) | 20:10 | 18:59 | 16:54 | 16:08 | 16:08
29 | 05:29 06:12 (1) | 06:18 07:00 (11) | 07:08 | 06:59 | 07:53 | 08:19
| 21:08 27 06:39 (1) | 20:08 7 07:07 (11) | 18:56 | 16:52 | 16:07 | 16:09
30 | 05:30 06:12 (1) | 06:19 06:59 (11) | 07:10 | 07:01 | 07:54 | 08:19
|21:06 27 06:39(1)|20:05 10 07:09 (11) | 18:54 | 16:50 | 16:07 | 16:09
31| 05:32 06:11 (1) | 06:21 06:57 (11) | | 07:03 | | 08:19
|21:04 27 06:38(1)]20:03 12 07:09 (11) | | 16:48 | | 16:10
Sonnenscheinstunden | 501 | 453 | 381 | 332 | 267 | 244

astr.max.mdgl.Beschattung | 437 | 207 | 174 | | |

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

Tag im Monat Sonnenaufgang  (SS:MM)

Sonnenuntergang (SS:MM)

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

(WEA mit erstem Schatten)

Minuten mit Schatten (WEA mit letztem Schatten)

206201812:18/29  WINAPRO .
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Projekt: Lizenzierter Anwender:
LQM VSB Neue Energien Deutschland GmbH
Schweizer StraBe 3a
DE-01069 Dresden
+49 (0) 351 /211 83 - 46
Bernd.Hemmers / marina.eismann@vsb.energy

Berechnet:

29.06.2018 12:00/3.1.633

SHADOW - Kalender

Berechnung: 18060_PG_GB 24 WEA+2xV150-4,2MW+ 1xV136-4,2MW_BHe_mit_AbschaltungSchattenrezeptor: R - I0 13
Voraussetzungen fiir Berechnung des Schattenwurfs
Die dargestellten Zeiten sind die astronomisch maximal mdgliche Beschattungsdauer, berechnet unter folgenden Annahmen:

Die Sonne scheint tdglich von Sonnenauf- bis -untergang

Die Rotorflache steht immer senkrecht zur Sonneneinfallsrichtung

Die Windenergieanlage/n ist/sind immer in Betrieb

|Januar |Februar |Mirz | April | Mai | Juni | Juli |August | SeptembefOktober | Novembei Dezember
1108:19 | 07:53 |07:00 |06:49  |0545 |05:00 |04:57 |05:333  |06:22 |07:11 | 07:05 | 07:55
| 16:11 | 16:59 | 17:50 | 19:44 | 20:35 | 21:20 | 21:34 | 21:03 | 20:01 | 18:52 | 16:46 | 16:06
2108:19 | 07:51 | 06:57 | 06:47 | 05:43 | 04:59 | 04:57 | 05:35 |06:24 | 07:13 | 07:06 | 07:57
| 16:12 | 17:01 |17:52 | 19:46  |20:36  |21:21  |21:34 | 21:01  [19:559 | 18:49 | 16:44 | 16:05
3 08:19 | 07:50 | 06:55 | 06:45 | 05:41 | 04:58 | 04:58 | 05:36 | 06:26 | 07:14 | 07:08 | 07:58
| 16:14 | 17:03 | 17:54 | 19:47  |20:38 | 21:22  |21:34  [20:59 | 19:56 | 18:47 | 16:42 | 16:04
4] 08:19 | 07:48 | 06:53 | 06:42 | 05:39 | 04:57 | 04:59 | 05:38 | 06:27 | 07:16 | 07:10 | 08:00
| 16:15 | 17:04 | 17:56 | 19:49  |20:40 | 21:23  |21:33 [ 20:58 | 19:54 | 18:45 | 16:40 | 16:04
5 08:19 | 07:46 | 06:51 | 06:40 | 05:37 | 04:57 | 05:00 | 05:39 | 06:29 | 07:18 | 07:12 | 08:01
| 16:16 | 17:06 | 17:57 | 19:51  |20:41 | 21:24  |21:33  [20:56 | 19:52 | 18:43 | 16:39 | 16:03
6 | 08:18 | 07:45 | 06:49 | 06:38 | 05:35 | 04:56 | 05:01 | 05:41 | 06:31 | 07:19 | 07:14 | 08:02
| 16:17 | 17:08 | 17:59 | 19:53 | 20:43 | 21:25 | 21:32 | 20:54 | 19:50 | 18:40 | 16:37 | 16:03
7 | 08:18 | 07:43 | 06:46 | 06:36 | 05:34 | 04:55 | 05:01 | 05:42 | 06:32 | 07:21 | 07:15 | 08:03
| 16:18 | 17:10 | 18:01 | 19:54 | 20:45 | 21:26 | 21:32 | 20:52 | 19:47 | 18:38 | 16:35 | 16:03
8| 08:17 | 07:41 | 06:44 | 06:33 | 05:32 | 04:55 | 05:02 | 05:44 | 06:34 | 07:23 | 07:17 | 08:05
| 16:20 | 17:12 | 18:03 | 19:56 | 20:46 | 21:27 | 21:31 | 20:50 | 19:45 | 18:36 | 16:34 | 16:02
9] 08:17 | 07:39 | 06:42 | 06:31 | 05:30 | 04:54 | 05:03 | 05:45 | 06:35 | 07:25 | 07:19 | 08:06
| 16:21 | 17:14 | 18:05 | 19:58 | 20:48 | 21:28 | 21:30 | 20:49 | 19:43 | 18:33 | 16:32 | 16:02
10 | 08:16 | 07:38 | 06:40 | 06:29 | 05:28 | 04:54 | 05:04 | 05:47 | 06:37 | 07:26 | 07:21 | 08:07
| 16:22 | 17:16 | 18:06 | 19:59 | 20:49 | 21:29 | 21:30 | 20:47 | 19:40 | 18:31 | 16:30 | 16:02
11 ] 08:16 | 07:36 | 06:37 | 06:27 | 05:27 | 04:54 | 05:05 | 05:49 | 06:39 | 07:28 | 07:22 | 08:08
| 16:24 | 17:17 | 18:08 | 20:01 | 20:51 | 21:30 | 21:29 | 20:45 | 19:38 | 18:29 | 16:29 | 16:02
12 1 08:15 | 07:34 | 06:35 | 06:24 | 05:25 | 04:53 | 05:06 | 05:50 | 06:40 | 07:30 | 07:24 | 08:09
| 16:25 | 17:19 | 18:10 | 20:03 | 20:53 | 21:30 | 21:28 | 20:43 | 19:36 | 18:27 | 16:27 | 16:01
13 ] 08:15 | 07:32 | 06:33 | 06:22 | 05:23 | 04:53 | 05:07 | 05:52 | 06:42 | 07:31 | 07:26 | 08:10
| 16:27 | 17:21 | 18:12 | 20:04 | 20:54 | 21:31 | 21:27 | 20:41 | 19:33 | 18:25 | 16:26 | 16:01
14 | 08:14 | 07:30 | 06:31 | 06:20 | 05:22 | 04:53 | 05:09 | 05:53 |06:43 | 07:33 | 07:28 | 08:11
|16:28 | 17:23 | 18:13  |20:06  |20:56 | 21:32  |21:26  [20:39 | 19:31  |18:22 | 16:24 | 16:01
15]08:13 | 07:28 | 06:28 | 06:18 | 05:20 | 04:53 | 05:10 | 05:55 | 06:45 | 07:35 | 07:29 | 08:12
| 16:30 | 17:25 | 18:15  |20:08  |20:57  |21:32  |21:225  [20:37  |19:29  |18:220 | 16:23 | 16:01
16 | 08:12 | 07:26 | 06:26 | 06:16 | 05:19  |04:52  |05:11 | 05:57 | 06:47 |07:36 | 07:31 | 08:13
| 16:31 |17:27 | 18:17  |20:09  |20:59  |21:33  |21:24  |20:35 [ 19:26  |18:18  |16:21 | 16:02
17 | 08:11 | 07:24 | 06:24 | 06:13 | 05:17 | 04:52 | 05:12 | 05:58 | 06:48 | 07:38 | 07:33 | 08:14
| 16:33 | 17:29 | 18:18 | 20:11 | 21:00 | 21:33 | 21:23 | 20:33 | 19:24 | 18:16 | 16:20 | 16:02
18 | 08:10 | 07:22 | 06:21 | 06:11 | 05:16 | 04:52 | 05:13 | 06:00 | 06:50 | 07:40 | 07:35 | 08:14
| 16:35 | 17:30 | 18:20 | 20:13 | 21:02 | 21:34 | 21:22 | 20:31 | 19:22 | 18:14 | 16:19 | 16:02
19 [ 08:09 | 07:20 | 06:19 | 06:09 | 05:14 | 04:52 | 05:15 | 06:01 | 06:52 | 07:42 | 07:36 | 08:15
|16:36 | 17:32 | 18:22  |20:15  |21:03 | 21:34  |21:221  [20:29 | 19:19  [18:12 | 16:17 | 16:02
2008:08 | 07:18 |06:17  |06:07 |05:13 | 04:52 | 05:16 |06:03 | 06:53 | 07:43 | 07:38 | 08:16
| 16:38 | 17:34 | 18:24 | 20:16 | 21:05 | 21:34 | 21:20 | 20:27 | 19:17 | 18:10 | 16:16 | 16:03
21]08:07 |07:16 |06:15 |06:05  |05:12 | 04:53 | 05:17 |06:05 |06:55 | 07:45 | 07:40 | 08:16
| 16:40 | 17:36 | 18:25 | 20:18 | 21:06 | 21:34 | 21:18 | 20:25 | 19:15 | 18:07 | 16:15 | 16:03
22108:06 |07:14 |06:12  ]06:03  |05:10 | 04:53 | 05:19 | 06:06 | 06:56 | 07:47 | 07:41 | 08:17
| 16:41 | 17:38 | 18:27 | 20:20 | 21:08 | 21:35 | 21:17 | 20:23 | 19:13 | 18:05 | 16:14 | 16:03
23108:05 | 07:12 |06:10 |06:01  |05:09 |04:53  |05:20 |06:08 |06:58 | 07:49 | 07:43 | 08:17
| 16:43 | 17:40 | 18:29 | 20:21 | 21:09 | 21:35 | 21:16 | 20:21 | 19:10 | 18:03 | 16:13 | 16:04
24 | 08:04 | 07:10 | 06:08 | 05:59 | 05:08 | 04:53 | 05:21 | 06:09 | 07:00 | 07:50 | 07:45 | 08:18
| 16:45 | 17:41 | 18:30 | 20:23 | 21:10 | 21:35 | 21:15 | 20:18 | 19:08 | 18:01 | 16:12 | 16:05
25 | 08:03 | 07:08 | 06:05 | 05:57 | 05:07 | 04:54 | 05:23 | 06:11 | 07:01 | 06:52 | 07:46 | 08:18
| 16:46 | 17:43 | 18:32  |20:25  |21:12  |21:35  |21:13  [20:16  |19:06  |16:59 | 16:11 | 16:05
26 | 08:01 | 07:06 | 06:03 | 05:55 | 05:06 | 04:54 | 05:24 | 06:13 | 07:03 | 06:54 | 07:48 | 08:18
| 16:48 | 17:45 | 18:34 | 20:26 | 21:13 | 21:35 | 21:12 | 20:14 | 19:03 | 16:57 | 16:10 | 16:06
27108:00 | 07:04 | 06:01 | 05:53 | 05:05 | 04:55 | 05:26 | 06:14 | 07:05 | 06:56 | 07:49 | 08:19
| 16:50 | 17:47 | 18:36 | 20:28 | 21:14 | 21:35 | 21:10 | 20:12 | 19:01 | 16:55 | 16:09 | 16:07
28 | 07:59 | 07:02 | 05:58 | 05:51 | 05:03 | 04:55 | 05:27 | 06:16 | 07:06 | 06:58 | 07:51 | 08:19
| 16:52 | 17:49 | 18:37 | 20:30 | 21:15 | 21:35 | 21:09 | 20:10 | 18:59 | 16:53 | 16:08 | 16:07
29| 07:57 | | 06:56 | 05:49 | 05:02 | 04:56 | 05:29 | 06:18  |07:08 | 06:59 | 07:52 | 08:19
| 16:54 | | 19:39 | 20:31 | 21:17 | 21:35 | 21:07 | 20:08 | 18:56 | 16:51 | 16:07 | 16:08
30 | 07:56 | | 06:54 | 05:47  |05:01 | 04:56 | 05:30 | 06:19  |07:09 |07:01 | 07:54 | 08:19
| 16:55 | | 19:41 | 20:33 | 21:18 | 21:34 | 21:06 | 20:05 | 18:54 | 16:50 | 16:06 | 16:09
31|07:54 | |06:52 | | 05:01 | |05:31 | 06:21 | |07:03 | | 08:19
| 16:57 | |19:42 | |21:19 | | 21:04  |20:03 | | 16:48 | | 16:10
Sonnenscheinstunden | 259 | 278 | 367 | 416 | 485 | 498 | 501 | 453 | 381 | 332 | 267 | 244

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

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

LQM

SHADOW - Kalender

Lizenzierter Anwender:

VSB Neue Energien Deutschland GmbH
Schweizer StraBe 3a

DE-01069 Dresden

+49 (0) 351 /211 83 - 46
Bernd.Hemmers / marina.eismann@vsb.energy

Berechnet:

29.06.2018 12:00/3.1.633

Berechnung: 18060_PG_GB 24 WEA+2xV150-4,2MW+ 1xV136-4,2MW_BHe_mit_AbschaltungSchattenrezeptor: S - I0 14
Voraussetzungen fiir Berechnung des Schattenwurfs

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

Sonnenscheinstunden |

| Januar

8:19
6:12
8:19
6:13
8:19
6:14
8:19
6:15
8:19
6:16
8:18
6:17
8:18
6:19
8:17
6:20
8:17
6:21
8:16
6:23
8:16
6:24
8:15
6:25
8:15
6:27
8:14
6:28
8:13
6:30
8:12
6:32
8:11

OHOFHOHOFHOHOHEHOHFHOHOFEHOHOHEHOFHOHOROREORORO

260

astr.max.mogl.Beschattung |

| Februar

278
62

|Marz

7:00
7:50
6:57
7:52
6:55
7:54
6:53
7:56
6:51
7:58
6:49
7:59
6:46
8:01
6:44
8:03
6:42
8:05
6:40
8:06
6:38
8:08
6:35
8:10
633

HOHOFEFOHOFHFOFHOHEHOFOFOFOFRORORO

® C
—
N

07:55 (22) | 06:31
07:57 (22) | 18:13
07:53 (22) | 06:28
07:59 (22) | 18:15
07:51 (22) | 06:26
08:00 (22) | 18:17
07:50 (22) | 06:24
08:01 (22) | 18:19
07:50 (22) | 06:22
08:01 (22) | 18:20
07:51 (22) | 06:19
08:00 (22) | 18:22
07:50 (22) | 06:17
07:59 (22) | 18:24
07:52 (22) | 06:15
07:57 (22) | 18:25

| 06:12

11

12

12

11

10

10

12

13

13

13

11

163

| April

07:25 (21) | 06:49
07:27 (21) | 19:44
07:22 (21) | 06:47
07:30 (21) | 19:46
07:21 (21) | 06:45
07:32 (21) | 19:48
07:19 (21) | 06:43
07:31 (21) | 19:49
07:19 (21) | 06:40
07:31 (21) | 19:51
07:20 (21) | 06:38
07:31 (21) | 19:53
07:19 (21) | 06:36
07:29 (21) | 19:54
07:21 (21) | 06:33
07:28 (21) | 19:56

06:44 (20) | 06:07
06:50 (20) | 20:16
06:41 (20) | 06:05
06:51 (20) | 20:18
06:40 (20) | 06:03
06:52 (20) | 20:20
06:39 (20) | 06:01
06:52 (20) | 20:21
06:38 (20) | 05:59
06:51 (20) | 20:23
06:38 (20) | 05:57
06:51 (20) | 20:25
06:39 (20) | 05:55
06:50 (20) | 20:26
06:39 (20) | 05:53
06:48 (20) | 20:28
06:42 (20) | 05:51
06:45 (20) | 20:30

| 05:49
20:31

10

11

11

10

10

13

14

15

15

14

12

11

14

10

11

11

11

10

251

| Mai

| 05:45
| 20:35
07:10 (25) | 05:43
07:13 (25) | 20:36
07:07 (25) | 05:41
07:14 (25) | 20:38
07:05 (25) | 05:39
07:15 (25) | 20:40
07:04 (25) | 05:37
07:15 (25) | 20:41
07:04 (25) | 05:36
07:15 (25) | 20:43
07:04 (25) | 05:34
07:14 (25) | 20:45
07:05 (25) | 05:32
07:12 (25) | 20:46
| 05:30
| 20:48
| 05:29
| 20:49
| 05:27
|
|

20:
06:52 (19) | 05:25
07:00 (19) | 20:53
06:51 (19) | 05:24
07:01 (19) | 20:54
06:49 (19) | 05:22
07:02 (19) | 20:56
06:49 (19) | 05:21
07:03 (19) | 20:57
06:48 (19) | 05:19
07:03 (19) | 20:59
06:48 (19) | 05:18
07:03 (19) | 21:00
06:48 (19) | 05:16
07:02 (19) | 21:02
06:48 (19) | 05:15
07:00 (19) | 21:03
06:31 (24) | 05:13
06:59 (19) | 21:05
06:28 (24) | 05:12
06:57 (19) | 21:06
06:26 (24) | 05:11
06:36 (24) | 21:08
06:25 (24) | 05:09
06:36 (24) | 21:09
06:25 (24) | 05:08
06:36 (24) | 21:10
06:25 (24) | 05:07
06:36 (24) | 21:12
06:25 (24) | 05:06
06:35 (24) | 21:13
06:27 (24) | 05:05
06:35 (24) | 21:14
06:28 (24) | 05:04
06:33 (24) | 21:15
| 05:03
| 21:17
| 05:02
| 21:18
| 05:01
| 21:19
| 484
|

10

12

14

16

17

21

26

31

33

33

33

33

33

32

31

30

29

27

24

20

16

526

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

Tag im Monat

Sonnenaufgang

(SS:MM)

Sonnenuntergang (SS:MM)

Minuten mit Schatten

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

windPRO 3.1.633 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk

06:03 (5) | 04:54
06:08 (5) | 21:29
06:00 (5) | 04:54
06:10 (5) | 21:30
05:59 (5) | 04:54
06:11 (5) | 21:30
05:58 (5) | 04:53
06:12 (5) | 21:31
05:57 (5) | 04:53
06:13 (5) | 21:32
05:57 (5) | 04:53
06:14 (5) | 21:32
05:45 (17) | 04:53
06:14 (5) | 21:33
05:44 (17) | 04:53
06:14 (5) | 21:33
05:43 (17) | 04:53
06:15 (5) | 21:33
05:41 (17) | 04:53
06:14 (5) | 21:34
05:41 (17) | 04:53
06:14 (5) | 21:34
05:41 (17) | 04:53
06:14 (5) | 21:34
05:41 (17) | 04:53
06:14 (5) | 21:35
05:41 (17) | 04:53
06:14 (5) | 21:35
05:41 (17) | 04:54
06:13 (5) | 21:35
05:41 (17) | 04:54
06:12 (5) | 21:35
05:42 (17) | 04:54
06:12 (5) | 21:35
05:42 (17) | 04:55
06:11 (5) | 21:35
05:44 (17) | 04:55
06:11 (5) | 21:35
05:45 (17) | 04:56
06:09 (5) | 21:35
05:46 (17) | 04:56
06:09 (18) | 21:34

05:52 (18) |

06:08 (18) |
| 498

|

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

16

15

15

14

12

12

11

10

129

05:52 (18)
06:08 (18)
05:53 (18)
06:08 (18)
05:53 (18)
06:08 (18)
05:53 (18)
06:07 (18)
05:55 (18)
06:07 (18)
05:55 (18)
06:07 (18)
05:56 (18)
06:07 (18)
05:56 (18)
06:06 (18)
05:57 (18)
06:06 (18)
05:58 (18)
06:05 (18)
05:59 (18)
06:04 (18)
06:00 (18)
06:03 (18)

20620812:18/31  WINAPRO .



Projekt:

LQM

SHADOW - Kalender

Berechnung: 18060_PG_GB 24 WEA+2xV150-4,2MW+ 1xV136-4,2MW_BHe_mit_AbschaltungSchattenrezeptor: S - I0 14

Voraussetzungen fiir Berechnung des Schattenwurfs

Angegebene Zeiten beriicksichtigen Schattenabschaltung

Lizenzierter Anwender:
VSB Neue Energien Deutschland GmbH
Schweizer StraBe 3a
DE-01069 Dresden

+49 (0) 351 /21183 - 46

Bernd.Hemmers / marina.eismann@vsb.energy

Berechnet:

29.06.2018 12:00/3.1.633

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

Die Sonne scheint taglich von Sonnenauf- bis -untergang

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

| 3uli
1| 04:57
| 21:34
2| 04:58
| 21:34
3]04:58
| 21:33
4| 04:59
| 21:33
5 | 05:00
| 21:33
6 | 05:01
| 21:32
7| 05:02
| 21:32
8 | 05:03
| 21:31
9| 05:04
| 21:30
10 | 05:05
| 21:29
11 | 05:06
| 21:29
12 | 05:07
| 21:28
13| 05:08
| 21:27
14 | 05:09
| 21:26
15 | 05:10
| 21:25
16 | 05:11
| 21:24
17 | 05:12
| 21:23
18 | 05:14
| 21:22
19 | 05:15
| 21:21
20 | 05:16
| 21:20
21| 05:17
| 21:18
22| 05:19
| 21:17
23] 05:20
| 21:16
24 | 05:22
| 21:15
25| 05:23
| 21:13
26 | 05:24
| 21:12
27 | 05:26
| 21:10
28 | 05:27
| 21:09
29 | 05:29
| 21:07
30 | 05:30
| 21:06
31 05:32
| 21:04
|

Sonnenscheinstunden | 501

astr.max.mdgl.Beschattung |

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

Tag im Monat Sonnenaufgang

Sonnenuntergang (SS:MM)

11

12

13

13

14

15

16

17

17

21

26

28

30

30

32

32

33

33

33

33

31

29

23

17

16

15

14

632

| August

06:04 (18) | 05:33
06:09 (18) | 21:03
06:03 (18) | 05:35
06:09 (18) | 21:01
06:03 (18) | 05:36
06:11 (18) | 20:59
06:03 (18) | 05:38
06:12 (18) | 20:58
06:01 (18) | 05:39
06:12 (18) | 20:56
06:01 (18) | 05:41
06:13 (18) | 20:54
06:01 (18) | 05:42
06:14 (18) | 20:52
06:01 (18) | 05:44
06:14 (18) | 20:50
06:01 (18) | 05:46
06:15 (18) | 20:49
06:01 (18) | 05:47
06:16 (18) | 20:47
06:00 (18) | 05:49
06:16 (18) | 20:45
06:00 (18) | 05:50
06:17 (18) | 20:43
06:00 (18) | 05:52
06:17 (18) | 20:41
05:54 (17) | 05:54
06:17 (5) | 20:39
05:53 (17) | 05:55
06:19 (5) | 20:37
05:52 (17) | 05:57
06:20 (5) | 20:35
05:51 (17) | 05:58
06:21 (5) | 20:33
05:51 (17) | 06:00
06:21 (5) | 20:31
05:51 (17) | 06:02
06:23 (5) | 20:29
05:51 (17) | 06:03
06:23 (5) | 20:27
05:51 (17) | 06:05
06:24 (5) | 20:25
05:51 (17) | 06:06
06:24 (5) | 20:23
05:52 (17) | 06:08
06:25 (5) | 20:21
05:52 (17) | 06:10
06:25 (5) | 20:18
05:52 (17) | 06:11
06:24 (5) | 20:16
05:54 (17) | 06:13
06:25 (5) | 20:14
05:55 (17) | 06:15
06:24 (5) | 20:12
06:07 (5) | 06:16
06:24 (5) | 20:10
06:08 (5) | 06:18
06:24 (5) | 20:08
06:08 (5) | 06:19
06:23 (5) | 20:05
06:08 (5) | 06:21
06:22 (5) | 20:03
| 453
|

(SS:MM)

11

10

12

11

11

10

14

11

13

14

15

15

14

13

10

8

215

Minuten mit Schatten

| September

06:10 (5) | 06:23
06:21 (5) | 20:01
06:11 (5) | 06:24
06:19 (5) | 19:59

| 19:31
06:35 (24) | 06:45
06:41 (24) | 19:29
06:33 (24) | 06:47
06:42 (24) | 19:27
06:33 (24) | 06:48
06:43 (24) | 19:24
06:31 (24) | 06:50
06:43 (24) | 19:22
06:32 (24) | 06:52
06:43 (24) | 19:20
06:31 (24) | 06:53
06:42 (24) | 19:17
06:32 (24) | 06:55
06:42 (24) | 19:15
06:33 (24) | 06:56
07:02 (19) | 19:13
06:53 (19) | 06:58
07:04 (19) | 19:10
06:51 (19) | 07:00
07:04 (19) | 19:08
06:51 (19) | 07:01
07:05 (19) | 19:06
06:50 (19) | 07:03
07:05 (19) | 19:03
06:50 (19) | 07:05
07:05 (19) | 19:01
06:50 (19) | 07:06
07:04 (19) | 18:59
06:50 (19) | 07:08
07:03 (19) | 18:56
06:52 (19) | 07:10
07:02 (19) | 18:54
06:52 (19) |
07:00 (19) |

| 381

|

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

windPRO 3.1.633 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk

10

10

10

10

12

12

14

14

12

11

147

| Oktober

07:02 (25) | 07:16
07:09 (25) | 18:45
07:01 (25) | 07:18
07:11 (25) | 18:43
07:00 (25) | 07:20
07:10 (25) | 18:40
07:00 (25) | 07:21
07:10 (25) | 18:38
06:59 (25) | 07:23
07:09 (25) | 18:36
07:01 (25) | 07:25
07:08 (25) | 18:34
07:03 (25) | 07:26
07:06 (25) | 18:31

07:29 (20) | 07:37
07:37 (20) | 18:18
07:27 (20) | 07:38
07:39 (20) | 18:16
07:26 (20) | 07:40
07:38 (20) | 18:14
07:25 (20) | 07:42
07:39 (20) | 18:12
07:24 (20) | 07:43
07:38 (20) | 18:10
07:25 (20) | 07:45
07:37 (20) | 18:08
07:26 (20) | 07:47
07:37 (20) | 18:06
07:27 (20) | 07:49
07:34 (20) | 18:04

11

12

12

11

10

10

10

10

134

20620812:18/32  WINAPRO .

| Novembelt Dezember
| 07:05 | 07:55
| 16:46 | 16:06
| 07:06 | 07:57
| 16:44 | 16:05
| 07:08 | 07:58
| 16:42 | 16:05
| 07:10 | 08:00
| 16:41 | 16:04
07:59 (21) | 07:12 | 08:01
08:03 (21) | 16:39 | 16:04
07:57 (21) | 07:14 | 08:02
08:06 (21) | 16:37 | 16:03
07:55 (21) | 07:15 | 08:03
08:06 (21) | 16:35 | 16:03
07:54 (21) | 07:17 | 08:05
08:06 (21) | 16:34 | 16:02
07:54 (21) | 07:19 | 08:06
08:06 (21) | 16:32 | 16:02
07:55 (21) | 07:21 | 08:07
08:06 (21) | 16:30 | 16:02
07:54 (21) | 07:23 | 08:08
08:04 (21) | 16:29 | 16:02
07:56 (21) | 07:24 | 08:09
08:03 (21) | 16:27 | 16:02
| 07:26 | 08:10
| 16:26 | 16:02
| 07:28 | 08:11
| 16:24 | 16:02
| 07:30 | 08:12
|16:23 | 16:02
| 07:31 | 08:13
|16:22 | 16:02
| 07:33 | 08:14
|16:20 | 16:02
| 07:35 | 08:14
| 16:19 | 16:02
| 07:36 | 08:15
| 16:18 | 16:02
| 07:38 | 08:16
| 16:16 | 16:03
08:23(22) | 07:40 | 08:16
08:29 (22) | 16:15 | 16:03
08:21(22) | 07:41 | 08:17
08:29 (22) | 16:14 | 16:04
08:20 (22) | 07:43 | 08:17
08:30 (22) | 16:13 | 16:04
08:20 (22) | 07:45 | 08:18
08:30 (22) | 16:12 | 16:05
07:20 (22) | 07:46 | 08:18
07:30 (22) | 16:11 | 16:05
07:21(22) | 07:48 | 08:18
07:30 (22) | 16:10 | 16:06
07:23(22) | 07:49 | 08:19
07:28 (22) | 16:09 | 16:07
| 07:51 | 08:19
| 16:08 | 16:08
| 07:52 | 08:19
| 16:07 | 16:09
| 07:54 | 08:19
| 16:07 | 16:09
| | 08:19
| | 16:10
| 267 | 245
|

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



Projekt:

LQM

SHADOW - Grafischer Kalender

Lizenzierter Anwender:

VSB Neue Energien Deutschland GmbH
Schweizer StraBe 3a

DE-01069 Dresden

+49 (0) 351 /21183 -46

Bernd.Hemmers / marina.eismann@vsb.energy

Berechnet:

29.06.2018 12:00/3.1.633

Berechnung: 18060_PG_GB 24 WEA+2xV150-4,2MW+ 1xV136-4,2MW_BHe_mit_Abschaltung
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Projekt: Lizenzierter Anwender:
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29.06.2018 12:00/3.1.633
SHADOW - Grafischer Kalender

Berechnung: 18060_PG_GB 24 WEA+2xV150-4,2MW+ 1xV136-4,2MW_BHe_mit_Abschaltung
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* Ergebnisse reduziert um Schattenabschaltung
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Projekt: Lizenzierter Anwender:

LQM VSB Neue Energien Deutschland GmbH

Schweizer StraBe 3a
DE-01069 Dresden
+49 (0) 351 /21183 - 46

Bernd.Hemmers / marina.eismann@vsb.energy
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SHADOW - Karte
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Karte: WindPRO map , MaBstab 1:40.000, Mitte: Geo WGS 84 Ost: 12°07'21,83" Ost Nord: 51°46'44,02" Nord
A Neue WEA ¥ Existierende WEA 0s Schattenrezeptor
Hohe der Schattenkarte: Hohenlinien: 4238+Umgebung_h_UTMZ33.wpo (5)
windPRO 3.1.633 | EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk 29.06.2018 12:19/ 1

windPRO .



RESTRICTED

Restricted
V-CEU Dokument Nr.: 0028-0787 V05
2013-08-23

Option

Schattenwurfmodu
Allgemeine Spezifikation

Vestas Central Europe - www.vestas.com Eingetr. Firmenname: Vestas Deutschland GmbH ‘/25t35q
Technische Anderungen vorbehalten
'VESTAS PROPRIETARY NOTICE: This document contains valuable confidential information of Vestas Wind Systems A/S. It is protected by copyright law as an

trade secret, and other proprie hts to it. The information in this document may not be used, reproduced, or disclosed except if and to the extent rights are expre:
conditions. Vestas disclaims all warranties except as expressly granted by written agreement and is not responsible for unauthorized uses, for which it may pursue leg

published work. Vestas reserves all patent, copyright,
7 granted by Vestas in writ nd subject to applicable
remedies against responsible parties.

TO05 0028-0787 Ver 05 - Approved - ECO - Exported from DMS: 2013-08-27 by IRW



RESTRICTED

V-CEU Dokument Nr.: 0028-0787 V05

Datum: 2013-08-23

Issued by: V-CEU/TSS/IRW Schattenwurfmodul Restricted
Typ: TO5 Seite 2 von 12
Inhalt

1 AllGEMEINE HINWEISE ... e e e e e e ettt s e e e e e e e e art e e aaaaes 3
2 Schattenwurfproblematik ..........ooovviiiiiiiii 3
3 FUNKLIONSWRISE ... 3
4 Planerische INformationen ... 3
5 LICNESENSOI(BN) i 4
6 ProgrammMIBIUNG ....cooi i 4
7 ProtoKOITUNKLION .o 5
8 [ oYo =T o 01 (o] o1 40T o - ) ISP 5
9 Sonderabschaltungen (OPtIONA) .....oeveiiiiiiiiiiiiiiieeee e 5
10 N STAIIALTION . 5
11 Technische Daten des SchattenWurfmModUIS ...........uuuiiiiiiiiiiiiiiiiiiis 8
12 Prinzipskizze ,,Einbindung in die VestasOnline™ Fernuberwachung®............................ 9
13 Anschlussplan Lichtsensor und Abschaltmodul ..., 10
14 ADKUIZUNGSVEIZEICNNIS .ottt e e e e e e e e e e 12

Dies Dokument ist gultig fur den Vertriebsbereich Deutschland von Vestas Central

Vestas Central Europe - www.vestas.com Eingetr. Firmenname: Vestas Deutschland GmbH
Technische Anderungen vorbehalten

VESTAS PROPRIETARY NOTICE

Europe.

Vesias.

TO05 0028-0787 Ver 05 - Approved - ECO - Exported from DMS: 2013-08-27 by IRW



RESTRICTED

V-CEU Dokument Nr.: 0028-0787 V05 Datum: 2013-08-23

Issued by:V-CEU/TSS/IRW Schattenwurfmodul Restricted

Typ: TO5 Planerische Informationen Seite 3von 12
1 Allgemeine Hinweise

Im Folgenden ist eine kurze allgemeine Information zur Schattenwurfproblematik
sowie die Einzelheiten des optional erhaltlichen Schattenabschaltmoduls der Fa.
GL Garrad Hassan GmbH / NorthTec GmbH & Co. KG beschrieben.

2 Schattenwurfproblematik

Der Betrieb von Windenergieanlagen (WEA) verursacht bei Sonnenschein
periodischen Schattenwurf, der an umliegenden Gebauden zu erheblichen
Belastigungen im Sinne des Bundesimmissionsschutzgesetzes (BImSchG)
fuhren kann. Aus diesem Grund findet sich in den Baugenehmigungen zur
Errichtung von WEA immer haufiger die Auflage, die WEA mit einer
automatischen Abschaltvorrichtung auszurtsten, um sicherzustellen, dass keine
umliegenden Gebaude Uber die geltenden Richtwerte hinaus durch Schattenwurf
belastigt werden. Hierbei muss oftmals auch der Schattenwurf von schon langer
bestehenden WEA als Vorbelastung berlcksichtigt werden. Das hier vorgestellte
Schattenwurfmodul bietet die technische Lésung zur Einhaltung dieser Auflage in
Verbindung mit der Ferniiberwachung VestasOnline™.

3 Funktionsweise

Mit Hilfe eines oder mehrerer Lichtsensoren wird annahernd sekundengenau die
Intensitat des Sonnenlichts festgestellt. Auf Basis dieser Ergebnisse wird
beurteilt, ob das direkte Sonnenlicht ausreichend hoch ist, damit
Schattenwurfeffekte auftreten kénnen. Zeitgleich berechnet das
Schattenwurfmodul, ob an einem der Immissionsorte (10) aufgrund des aktuellen
Sonnenstandes Schattenwurf moglich ist. Wird fur einen 10 gleichzeitig
ausreichend starkes Sonnenlicht und moglicher Schattenwurf festgestellt, werden
die Zahler fur die tagliche und jahrliche Schattenwurfbelastung im Minutentakt
aktualisiert. Bei Uberschreitung eines eingestellten Grenzwertes wird die
Schattenwurf  verursachende Windenergieanlage fir die Dauer des
Schattenwurfes abgeschaltet.

4 Planerische Informationen

Ein Schattenwurfmodul kann den Schattenwurf von 50 WEA an bis zu 300 10
Uberwachen. Jede WEA kann bei Bedarf vom Schattenwurfmodul ausgeschaltet
werden. Zur Ansteuerung der WEA wird das parkinterne Netzwerk verwendet.
Die Programmierung erfolgt auf Grundlage einer betreiberseitig beizustellenden
Schattenwurfprognose, in der eventuell vorhandene Vorbelastungen ebenfalls
berticksichtigt werden sollten. Die 10, die in der Schattenwurfprognose
Grenzwertuiberschreitungen aufweisen, werden vor Ort gesichtet und
eingemessen. Die ermittelten Koordinaten der 10 und WEA werden dann zur
Programmierung des Schattenwurfmoduls genutzt. Das nachtrégliche Einfigen
weiterer 10 oder WEA ist problemlos méglich.

Vestas Central Europe - www.vestas.com Eingetr. Firmenname: Vestas Deutschland GmbH ‘/EStasq
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5 Lichtsensor(en)

Der Lichtsensor misst die Lichtstarke des sichtbaren Spektrums des Sonnenlichts
in vier Himmelsrichtungen. Der integrierte Microcontroller bestimmt anhand
dieser vier Messwerte den direkten Anteil des Sonnenlichts. Der direkte Anteil
berechnet sich aus der globalen Lichtstarke abzuglich der diffusen Lichtstarke.
Dabei werden der Einfallwinkel des Sonnenlichts auf die Photodioden sowie das
sich Uber den Tag hinweg &ndernde Farbspektrum des Sonnenlichts
beriicksichtigt. Ubersteigt der direkte Anteil des Sonnenlichts einen bestimmten
Grenzwert, kann es grundsatzlich zu Schattenwurfeffekten durch den sich
drehenden Rotor kommen. Dieser Grenzwert ist auf 12.000 Ix eingestellt.

Die Kommunikation zwischen Schattenwurfmodul und Lichtsensor erfolgt Uber
eine RS485-Schnittstelle, einen Schnittstellenkonverter und das Parknetzwerk.
Eine Einbindung mehrerer Lichtsensoren ist moglich (optional). So ist das
Erfassen der Lichtverhaltnisse an allen WEA, auch bei wechselhaften
Wetterbedingungen, moglich. Jeder Lichtsensor kann einer einzelnen oder auch
einer Gruppe von WEA zugeteilt werden. Der Lichtsensor ist mit einem GPS-
Empfanger ausgestattet, der es ermdglicht, die Uhr des Schattenwurfmoduls
stets hdchst genau zu halten und die Berechnungsungenauigkeiten zu
minimieren. Diese Funktion ist aufgrund der guten Satellitenabdeckung fast
weltweit nutzbar.

Die Montage des Lichtsensors erfolgt auf dem Maschinenhaus und bietet eine
schattenfreie Umgebung.

6 Programmierung

Zur Programmierung des Schattenwurfmoduls werden die Standortkoordinaten
(z.B. GauR3-Kriiger oder UTM) der WEA und der zu Uberwachenden 10 benétigt
(siehe Anhang A: Konfigurationsdaten). 10"s kdnnen durch bis zu 5 Wande und 3
Flachen beschrieben werden. Fir jeden 10 kdnnen separate Tages- und
Jahresgrenzwerte definiert werden. Das Einstellen der benétigten Daten erfolgt
mit Hilfe des Programms ,SWM-Konfigurationsmanager. Die dort mdgliche
Visualisierung der Lage der 10 und WEA erleichtert die Kontrolle der
eingegebenen Daten. Die Ubertragung zum Schattenwurfmodul erfolgt tiber den
LAN-Anschluss des Moduls oder per Fernzugriff Gber ein optionales ISDN-
Modem. Durch das Einrichten eines Passwortes kann ein unberechtigter Zugriff
auf die Daten verhindert werden.

Hinweis:
Es wird kein Kalender Uber die Abschaltzeiten bendétigt. Die Programmierung

erfordert lediglich die Koordinaten aller Objekte, die maximalen
Beschattungszeiten sowie die Schaltparameter.
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7 Protokollfunktion

Uber die in jedem Modul enthaltene Protokollfunktion werden im
Schattenwurfmodul Uber einen Zeitraum von mindestens einem Jahr die
relevanten Schattenwurfereignisse (siehe Anhang B: Beispiel einer
Protokollsequenz) festgehalten. Jeder Protokolleintrag wird mit einem
Zeitstempel versehen. Die Protokolldaten kénnen mit dem Programm ,Shadow
Memory® vor Ort oder (optional) per ISDN-Modem ausgelesen werden. Die
Protokolle werden auch bei Stromausfall manipulationssicher gespeichert.

Hinweis:

Es werden alle relevanten Schattenwurf-Ereignisse dokumentiert, also auch der
nur theoretisch mdogliche Schattenwurf in Zeiten ohne hinreichend starke
Direkteinstrahlung. Dadurch wird erreicht, dass bei Beschwerden auch
festgestellt werden kann, ob ausreichend starke Strahlung zum betreffenden
Zeitpunkt vorherrscht.

8 Modem (optional)

Zur Datenubertragung kann das Schattenwurfmodul mit einem Modem
ausgestattet werden. Somit kénnen aus der Ferne Konfigurationseintrage
verandert und Protokolle ausgelesen werden. Zum Anschluss eines Modems
wird ein ISDN-Anschluss bendtigt.

9 Sonderabschaltungen (optional)

Fir jede WEA konnen definierte Zeiten vorgegeben werden, an denen die WEA
vom Schattenwurfmodul abgeschaltet werden. Die Abschaltzeiten kénnen fir
bestimmte Datumsbereiche definiert werden. In diesen Datumsbereichen
wiederum wird die WEA entweder zu bestimmten Uhrzeiten oder bei bestimmten
Sonnenstanden abgeschaltet. Durch diese Funktion kdnnen behérdliche
Auflagen beziglich des Schallschutzes oder des Schutzes fur z.B. Flederméuse
nachweisbar erfullt werden (siehe Dokument 0020-7100 ,Option Modul zum
Schutz von Flederm&usen®.

10 Installation

Das Schattenwurfmodul, welches in einem Schaltschrank mit der Schutzklasse
IP 65 eingebaut ist, kann z.B. im Turmfuf3 der WEA mit Standkonsolen aufgestellt
werden, wobei die Standkonsolen nicht im Modulpreis enthalten sind. Das Modul
wird in der Master-WEA bzw. am Standort des Servers untergebracht. Der
Schaltschrank ist mit einem Netzspannungsanschluss (100V - 240V)
ausgestattet. Fir jede zu schaltende WEA wird ein potentialfreier
Wechslerkontakt zur Verfligung gestellt.
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Abbildung 10-2: Schattenwurfmodul Innenansicht
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Anhang A: Konfigurationsdaten

Beispiel fiir einen 10 mit einer relevanten Hauswand und einer Terrassenflache

Allgemeine Daten

Héhe tber Normal Null: 45 m
Maximale Schattenwurfdauer pro Tag: 30 min.
Maximale Schattenwurfdauer pro Jahr; 480 min.

Beschreibung der Hauswand

X-Eckkoordinate 1:
y-Eckkoordinate 1:
x-Eckkoordinate 2:
y-Eckkoordinate 2:
Héhe:
Ausrichtung:

350 7685
597 4637
350 7695
587 4639
3Im
Siiden

Beschreibung der Terrassenflache

x-Eckkoordinate 1: 350 7685
y-Eckkoordinate 1: 597 4637
x-Eckkoordinate 2: 350 7690
y-Eckkoordinate 2: 597 4638
x-Eckkoordinate 3: 3507692
y-Eckkoordinate 3: 597 4632
x-Eckkoordinate 4: 350 7687
y-Eckkoordinate 4: 597 4630

Beispiel fiir eine WEA

Nabenhéhe:
Rotorradius:
Héhe (iber Normal Null:
X-Koordinate:
y-Koordinate:

100 m
35m
48 m
350 7745
597 4229

Anhang B: Beispiel einer Protokollsequenz

Eintrag Datum Uhrzeit ||O]| WEA | Tageszahler| Jahreszdhler Ereignis
1 04.02.2003(14.40.23 | 2 1 0 min 34 min theoretischer Schattenwurf
2 04.02.2003[{14.45.29 | 2 1 0 min 34 min Schattenwurf
3 04.02.2003]|14.48.20 | 2 1 3 min 37 min theoretischer Schattenwurf
4 04.02.2003[{14.50.54 | 2 1 3 min 37 min Schattenwurf
5 04.02.2003[15.17.57 | 2 1 30 min 64 min Stop WEA
7 04.02.2003]15.27.30 | 2 1 30 min 64 min Ende Schattenwurf
8 04.02.2003[15.28.44 | 2 1 30 min 64 min Start WEA
9 04.02.2003[16.1554 | 5| 2 0 min 325 min Schattenwurf
10 04.02.2003]16.22.32 [ 5 2 6 min 331 min Ende Schattenwurf

Erlduterungen:

10:

WEA:

Stop WEA:
Start WEA:

theoretischer Schattenwurf:

Schattenwurf:

Immissionsort (Gebdude)
Windenergieanlage
die henannte WEA wurde vom Schattenwurfmodul abgeschaltet
die benannte WEA wurde wieder freigegeben

am benannten 10 kommt es rechnerisch durch die benannte WEA
zu Schattenwurf, die direkte Sonnenstrahlung ist aber nicht ausreichend
am benannten |0 kommt es tatsdchlich durch die benannte WEA
zu Schattenwurf, die direkte Sonnenstrahlung ist ausreichend

Irrtiimer und Anderungen vorbehalten; Stand 2007-09

Abbildung 10-3: Konfigurationsdaten — Beispiel
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11 Technische Daten des Schattenwurfmoduls

Schattenwurfmodul V3.5

Abmessungen: 500 x 500 x 310 mm (HxB x T)
Gewicht: ca. 25 kg
Versorgungsspannung: 100-240 V AC (50-60 Hz)

Max. Stromaufnahme: 1,3A

Schaltausgange: bis zu 12 potentialfreie

Wechslerkontakte moglich

Betriebstemperatur: -20°C...50°C

Schutzklasse mit Schaltschrank: IP 65

1. Alternative Lichtsensor V5M (Metallgehause)

Abmessungen: 100 x 100 x 81 mm (HxB x T)
Gewicht: ca. 1,5 kg

Versorgungsspannung: 24V DC

Max. Stromaufnahme: 1 A (Heizbetrieb)
Betriebstemperatur: -20°C ... 50°C

Schutzklasse: IP 66

2. Alternative Lichtsensor V5 (Kunststoffgehduse)

Abmessungen: 80x65x80mm(HxXxBXT)
Gewicht: ca. 1,2 kg
Versorgungsspannung: 24V DC
Max. Stromaufnahme: 1 A (Heizbetrieb)
Betriebstemperatur: -20°C ... 50°C
Schutzklasse: IP 66
Vestas Central Europe - www.vestas.com Eingetr. Firmenname: Vestas Deutschland GmbH VEStas)

Technische Anderungen vorbehalten

VESTAS PROPRIETARY NOTICE

TO05 0028-0787 Ver 05 - Approved - ECO - Exported from DMS: 2013-08-27 by IRW



RESTRICTED

V-CEU Dokument Nr.: 0028-0787 V05 Datum: 2013-08-23
Issued by:V-CEU/TSS/IRW Schattenwurfmodul Restricted
Typ: T05 Anschlussplan Lichtsensor und Abschaltmodul Seite 9 von 12
12 Prinzipskizze ,Einbindung in die VestasOnline™
Fernuberwachung*

Lichtsensor V5M

5% 0,75mm? CU

Uberspannungs-
schutz

Mller Box CI-K2-145-TS

5 % 0,75mm? CU

Konverterbox
RS 485 / LAN

Distributed /0 with extra modules

VMF oorirollsr

=
-

5 Ik Cablo, cooper
Switch S—

h oprical fibor
pains (25 ibars)

Y

bax Patch s0x " ’

S

| Optical aber cable

switch !. switch switch =
WEA 1 i 1 main
| switch
| optical fiber \i]lie

Innenansicht Schattenmodul CP / 1P Netzwerk WEA 2 WEA 3 WEA 4

Main-PLC
5] ke

Main Switch

v
i = § =

Statussignale WEA1 -4 _<::>

(Betriebshereitschaft)

( A_)“«Ahschaltsignale WEA1-4

Signaliibertragung Lichtsensor
Abbildung 12-1: Prinzipskizze ,Einbindung in die VestasOnline™ Ferniiberwachung
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13 Anschlussplan Lichtsensor und Abschaltmodul
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Abbildung 13-1: Verdrahtungsplan Lichtsensor — Konverter
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Schattenwurfmodul
Anschlussplan Lichtsensor und Abschaltmodul

Federleiste HI5 F ~J

Rockselte Schattenwurfmodul ] Schattenwurfmodul Version 3.5

|

T ——————

Vesias.

“ Windiast SWH 3.5 Vesths Status Inputboard Abschaltsignale ~ WEA 1-4
Datum  2008-04-15 AN WEA 1-4

I Zeit 09.00.00 E 3 m m ﬂ

_ e - B B f

|

i

Cat.5

l_T._m 123 |4 meur_mm _|_a:_,_5

3

Jid

L]
]
]
]
p

]
— HO5 3 x 1,5 mmy

LAN Verbindung NetzwerH
Sensordaten

Lat

M w Netzstecker mit Glimmlampe |
Jm_ Serverschrank 1(2]3 |4 5|67 (89 [10]11]12
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e - (Betriebsbereitschaft)
N —C
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Abbildung 13-2: Verdrahtungsplan Schattenwurfmodul — Main-PLC
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14 Abkirzungsverzeichnis

BImSchG Bundesimmissionsschutzgesetz

GPS Global Positioning System

10 Immissionsort

IP International Protection

RS serielle Schnittstelle (recommended
standard)

SWM Schattenwurfmodul

UTM (-Koordinatensystem) Universal Transverse Mercator
(-System)

WEA Windenergieanlage
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